BINBINS  LISTnCT  1     11221 


a.:>:aKM»».;r.;.:-: 


rJ^l^^a^^i'*^»SS^^^mii>!ie>^feitfi>.^^is^ 


^&^ 


^ — ' 


" — ^ 


; 


.::tm^^mmmm^^^^^^^^^^m^^^^^^m^^^^^^^»^^^^^^msmis!mm'^ 


y  -f  !^^y  r^-^: 


\4 

I 


INDEX  TO  VOLUME  XL VI 


/ 

\/'fh 


ISSUES  OF  JANUARY  5,  1922, 
TO  JUNE  29,  1922,  INCLUSIVE 


TTERE  is  an  accurate  guide  to  the  authoritative  articles  and 
reference    data  which    have    appeared    in    AUTOMOTIVE 
INDUSTRIES  during  the  last  six  months. 

The  publication  of  this  index  is  in  line  with  our  constant  efforts 
to  make  this  publication  of  maximum  service  to  the  entire  auto- 
motive industry. 


Jan.      5 1-    50 

Jan.    12 51-108 

Jan.    19 109-  158 

Jan.    26 159-  208 

Feb.      2 209-  258 

Feb.      9 259-  308 

Feb.    16 309-  446 

Feb.    23 447-  496 

Mar.     2 497-  546 

Mar.     9 547-596 

Mar.   16 597-  646 

Mar.   23 647-  696 

Mar.   30 697-  746 

Apr.      6 747-  796 

Apr.    13 797-  846 

Apr.    20 847-  896 

Apr.    27 897-946 

May     4 947-  996 

May    11 997-1046 

May    18 1047-1096 

May    25 1097-1146 

June     1 1147-1196 

June     8 > 1197-1308 

June  15 ; 1309-1358 

June  22 .\ 1359-1408 

June  29 ^ 1409-1458 

A 

Accidents — Road  accidents  to  come  before 

safety  meeting    746 

Revoking  licenses  curtails  accidents. .  .1405 

Accounting — See  Costs. 

Adair,  Neal — N.  Y.   Show  see  buyers  be- 
wildered       144 

Adkins  Mfg.  Co. — reorganizing ...   146 

Adria   Motor  Car   Co. — Pays   creditors   in 

full    592 

Advance   Rumely   Co. — to   have   traveling 

tractor   school    247 

Advertising — Hawkins    criticizes    1040 

Advertising  can  bring  government  and 
business    together    1327 


Successful    advertising   must   have    ac- 
tive backing  by  dealers  138,^ 

Aeromarine    Airways,     Inc. — Developing 

commercial  aviation  1068 

Africa — Uganda   opening  up  as  an  auto- 
motive   market    1125 

Ahlberg     Bearing     Co. — establishes      ten 

branches     248 

Air  cleaner  applied  to  truck  engines   ....   558 

Air  cleaners   (Northway  Motors)    676 

Air-cooled  engines  see  Engines. 
Air  Engines — 

Location    of   engine    changed    in    Good- 
year dirigible   154 

France    to    offer   prize    for   commercial 

aircraft   engine    189 

Semi-Diesel  airplane  engine  not  devel- 
oped       945 

Specifications   of   aircraft   engines    (ta- 
bles)      375 

Trebert    rotary    aircraft    engine    desc. 

(ills.)    222 

Wright  dirigible  engine  desc.   (ills.)....   852 
Akron      Standard      Mould      Co. — resumes 

dividends    687 

Alcohol — See  also  Fuel. 

Alcohol  as  fuel  in  exported  vehicles...  771 
British  make  report  on  alcohol  mfg...  255 
Central  America  using  more  denatured 

alcohol     445 

V'ord    ■>  atil.«   corn   alcohol 254 

France  may  make  use  of  alcohol  mix- 
ture compulsory   1122 

Production  of  alcohol  from  sawdust 1009 

Aleppo — Tire  market  there 1179 

Allen  Motor  Co. — Future  in  abeyance....     41 
Chicago     bank    buys    assets    of    Allen 

Motors  144 

New  date  for  sale 1194 

Allgemeine     Electricitats     Gesellschaft — 

tool  for  burning  names  on  m^tal 1S3 

All   Metal   Valve   Co.— formed 638 

Exhibit  tire  valve 1093 


Allyne-Zeder  Motors  Co.— Cletrao  mak- 
ers  form  Allyne-Zeder   Motors 992 

A  i;minum — automotive    metal    market  "9 

.^^luminum  alloy  castings '"'  '>Ss 

Aluminum,   forged  and  cast '.'.'.'.'."  v^s 

Aluminum  studies  at  Bureau  of  Mines  "    -  " 

Cracks  in  alunnnum  castings 

Deo.xidation  of  aluminum..' ; 

Light  metal  research  will  arltci  future 

car  and  truck  design r^TS 

Jrfg  of  aluminum  alloys 

Xew  source  of  aluminum ..'!!' 

Progress  made  in  forging  aluminum!!  !i:;S0 

Senate  adopts  aluminum  dutv 139s 

Thermal   expansion   of  aluminum 12S3 

Alup^inum    Mir»..    Inc.    com   letes    6    nt  \v 

cars    .-.f.^ 

Offer  made  to  lease  property ! ! " 

Amalgamated  Motors  Ltd.  fails !! 

American  Automobile  Association—Op- 
poses higher  duty  on  oils  and  as- 
phalt          ii 

"H'vverboob"   wins  in  A.  .A.  A.  contest  134 li 
Secretary   resigns    7S4 

Split  in  A  A.  A !!!!!n36 

American    Bearmgs   Corp — Buvs   plant SS4 

American  Bosch  Magneto  Corp. .  .Federal 

inquiry    j^g 

Financial  report  745 

Government  officials  probe  Boscli  sale!  252 

American  Bureau  of  Welding — recom- 
mends standards  for  tests"  of  welds 
(ills.)    19 

American    Car  &   Foundry  Co. — to  make 

"Ash"    wheels    103 

American   Chain   Co.— Loses  suit   to   Cox 

Brass    iffg.    Co 1345 

American  Engineering  Standards  Com- 
mittee— Starts  movement  for  stand- 
ardization of  colors  for  lights..  1141 

American  Felt  Co.— Oil-proof  felt  washer  700 

American  Institute  of  Mining  &  Metal- 
lurgical^ Engineers  annual  meeting...  447 
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American    Machine    Tool    Corp.— Merger 

of  tool  makers 695 

American     Motorists'     Assn.— Committee 

personnel    •  ■  •  •  ■'^f ?** 

American  Motors  Corp.— sale  of  assets.,   loi 
Page    elected   president    of   reorganized 

American   •  •  ^^-^ 

American  Railway  Express— Restore  col- 
lect privilege    •■  •  ■  •. •1^44 

American    Society    of   Agricultural   Engi- 

neers — Members  come  to  aid  of ia 

American  Steam  Truck  Co.— produces  its 

first  truck   "''^ 

.Produces  first  phaeton 1354 

Anderson,    R.    J.— aluminum    alloy    cast- 

jngs     ■^''' 

Ansaldo  car— Drawing  of  parts 1055 

Drawings  of  engine  parts ....iiii 

Anti-freezing    compound  —  calcium    chlo- 

,-i(je   ' '" 

Antigo  Tractor  Corp.  elects  oflficers. . . . . .  197 

Apex  Motor  Corp.— rented  1  bldg  to  Sax- 

on    Motor   Car C\- ' ' 'A' ' ' '  VAA 

Apporson     Bros.     Automobile     Co.— Add 

new  body  models  &  reduces  prices..     37 
Apperson,    Supreme    Motor    &    Colonial 

may  merge   ;•••;••  •, itL 

Arabic  automobile  instruction  book »dy 

Ars'^ntins. — • 

American    automobile    holds    dominant 

place  in  Argentine  Republic 1U^4 

Anerican  irick  finish  :'s  run  m  test 59^5 

Argentina  tractor  tests • .  .l4o8 

Argentina    is    buying    American    auto- 
motive products ;. '■^'j 

Automotive   luaiket   in  Argentina b/4 

Good  Roads  Congress  m  Argentina 11^^ 

Need  Good  Hoads.  ............••■••  •  —  •1"45 

Arjo  Mfg.  Co.  &  General  Machine  &  Spe- 

cialty  Co.— Lamp  suit  dismissed 894 

Armature— Splitdorf  starting  motor  desc. 

(JJlg    )  il"0 

Arnold  Grinding  Attachment  Co.— formed  245 

Arc   Tractor  Co.— price   drops SjSS 

Arrow    Motors     Co.— Directors     of    com- 
pany  • '-^^^ 

Arrow  Pump  Co.— Circulating  pump  desc. 

(ills  )      °^" 

Arvac    Mfg.    Co.— fabric    universal    joint 

(JggQ  "^    '" 

Asbestos  industry  and  automobiles. .  520 

Ashley,  C.  E.— Crown  socket  screw  &  nut 

lock   desc •   «'^ 

"Ask  'em  to  buy" ••••     ■^'* 

Associated  Motor  Industries— Approaches 

launching  , • |"^i 

Lists  8  companies  m  plan  for  merger.. 134/ 
Association    of    the    Engineering    Gradu- 
ates of  the  Liege  School— To  hold  in- 
ternational   scientific    congress.. iT-'i 

Associations— See    also    Names    of    Asso- 
ciations.    See  also  Hardwood  case. 

Hoover  and  the  trade  associations 84' 

Atlas  Axle   Co.— Takes  over  two  compa- 
nies   1^'*^ 

Atlas  Car  &  Mfg.  Co.— Industriallocomo- 

tive  with  tractor  power  plant  (ills.)  .l4iJt) 
Atlas  Truck  Co.   &  Selden  Truck  first  to 
become    members    on    Industrial    Mo- 
tors  Corp  . . .' Iii9b 

Atwater  Kent"  Mfg.  Co.— Increases  output  893 
Auburn  Automobile  Co.— Officers  elected.  1397 

Austin  Co.— Pays  off  receiver. 832 

Australia— Lighter  cars  meet  favor  there  589 

Increases  taxes  • '^•' 

Market  for  American   cars   in   Queens- 

land    

Registration  figures    ,■  •  • -..v  •  •'^'^^^ 

Australian    British   Motors    to    make    the 

Southern   Six 4rfS 

Austria  produces  more  light  cars... ^&8 

Demands  import  payments  in  gold. . ...   23Z 
■pxchanse    retarding    trade    with    Hun- 
gary     

Autocar  Co.— Business  gains 691 

Factory  rebuilding  of  trucks I38b 

Name  protected    1 J  89 

Auto-Mechanique— photo   of  engine /. 

Automobile  Assn.  of  America— takes  ac- 

tion   on  highway  problems Ivl 

Automobile   Body   Builders   Assn.— Book- 
let on  bodies  for  all  car  buyers 140? 

Automotive     Electric     Service     Co.— In- 
creases membership   840 

Automotive     Equipment    Assn. — Conven- 
tion      1404 

Foreign  trade  committee 1182 

Standards     committee     works     toward 

uniform   practice    784 

What  the  A.  i'2.  A.  means  to  the  car  & 

tiuck    mfrs 1431 

Automotive   Parts  Co. — organized 535 

Automotive    Utilities    Mfg.    Corp. — head- 
lamp desc.    (ills. ) 81 

Automotive   Wood   Wheel   Mfgs.    Assn. — 

reorganize    994 

Officers  elected    1084 

Avalon    Rubber  Co. — Bankrupt 1038 

Sold   to   private   interests 1186 

Stockholders   protesting   sale 1297 

Avery  Co. — Financial  report 6-i4 

Aviation- 
Aeronautical    Chamber    of    Commerce 

elected  ofhcers 684 

Aeronautical    Chamber   elects    its   gov- 
ernors      537 


America    makes    creditable    showing    in 

aircraft    research    (ills.) 1257 

Ask  freight  data  for  airplane  line 1194 

British  airship  fleet  to  be  sold 693 

British    gas    starter    for    multi-cylinder 

aircraft    engines    800 

British  make  investigations  into  use  of 

metal   in   aircraft 1063 

British    to    offer    prize    for    Helicopter 

Airplane    42 

Bureau  of  civil   aeronautics 1026 

Can  airships  be  made   fireproof 497 

Cargo-carrying   machine   desc 721 

Commercial  aircraft   growth    (Table   of 
(jommercial  Aircraft  operations  in  U. 

S.    1921)    1165 

Commercial   aviation   developing 1068 

Conservative    airship    development 1177 

Course   in   aviation   added   in  Washing- 
ton  Research   University 181 

Current     specifications     indicate     great 

diversity  in  airplane  design 375 

i:)irigibles — Two      companies      may      be 

formed   to   build 436 

Dirigible   airship  line   to  be  opened....   535 

Flying  meet  in  Maryland 1096 

French  aerial  lines 329 

French  aviation  appropriations 665 

French  offer  prize  for  aviation  motor.  .   589 

Future  of  commercial  aviation 570 

General    instrument    &    oxygen    equip- 
ment   for    aircraft 767 

German  air  trafTic  in  1921 974 

Germany  to  resume  aircraft  manufac- 
ture       626 

Germaav's  commercial   air  lines 2S;' 

Germany  will  build  dirigible  for  U.  S..1085 

Goodyear  airship  desc.   (ills.) 219 

Government    laboratories    aid    aircraft 

growU.     1423 

Guiding  airplanes  in  fog  from  ground..   527 

Hawaii — commercial   aviation    1173 

Helium     use     changes     design     of    new 

ships     1448 

Japan  developing  aviation 291 

List  of  aviators  being  compiled 222 

London-Paris  air  services  compared. .  .1173 

Magneto — simplified  theory  of 621 

Many  airplanes  enter  meet 885 

More     commercial     flying     in     America 

that  Grt.   Britain 1021 

National    aeronautical    organization    to 

be  established   97 

New  bombing  plane  completed 436 

New    world's    record    for    non-stop    air 

flight    42 

Number  of  aircraft  terminals  in  U.   S.   1005 
Passenger  service  to  India  &  Australia 

from   England   proposed 1173 

Schuette  transfers  German  airship  pat- 
ent        633 

Spanish  trans-Atlantic  air  service 875 

Specifications    of    American    &    Foreign 

airplanes   1921-1922    (tables) 376 

Statistics  of  flights  made  in  1921 1103 

Test    all-metal    airplane 986 

Tests  of  fuel  tanks  for  safety 11 

To  plan  year's  work  at  aviation  meet- 
ing      887 

Upson  says,   "Complete  the  ZR-1" 1176 

Wliv  Navy   recoinmends   completion   of 
ZR-1  1388 

Britton  bus  axle  desc.   (ills.) 549 

Quantity    production    of    passenger   car 

axles   (ills.)    670 

Russel  bevel  gear  axle  desc.  (ills.) 752 

Salisbury  axle  desc.  (ill.-;.) 17 

Shuler  bus  axle  (ills.) 1376 

Standardization   of   axles   suggested....    712 
Steinmetz    double   reduction    spur   gear 

axle   (ills.)    565 

Stock    axle    specifications    for    1922    (ta- 
bles)        38S 

Thomson  truck  axle  desc.    (ills.) 458 

Various  types  of  rear  axles  for  trucks.   707 
Wisconsin   double   reduction   axle   desc. 
(ills.)    16 

B 

Bacon,  C.  A. — Grease  vs.  oil  as  a  lubri- 
cant     1389 

Badger     Tool     Co. — disk     grinder     dejc. 

(ills.)    165 

Bakelite  Corp. — Merger  1357 

Baker    Bros. — Single-plate     clutch     desc. 

(ills.)    1391 

Banks — bankers    to    change    in    granting 

loans  to  automobile  concerns 102 

Larbarou    servo-motor   for    operating    oil 

pump  (ills.)   461 

M'.nfield   Barnes  plant  is  sold 197 

Br.  -nsdall  Corp. — making  crude  oil   tests.   155 
Contiact  involving  Ramage  process....   886 

Bassick     Mfg.     Co. — Metallic     cover    for 
chassis  springs   1164 

Batteries — Resistance  of  battery  separa- 
tors    756 

Function    and    operation    of   the   vibra- 
ting voltage  regulator 813 

Baudoux  clutch  desc.   (ills.) 609 

Bear     Tractors     Inc. — Desc.     of     Tractor 

(ills.)    453 

Bearings — 

How   to   make   better  bearing  pressure 
diagrams    (ills.)    1057 


Internationalizing    bearings    1042 

Proposed  bearing  standardization 33 

Standardization  of  bearing  alloys 968 

Bearing.s   Service   Co. — Adds  to  field  force.    686 
Beck-Hawkeye    Truck    Work.s — Bringing 

out  new  trucks 885 

Bedford  &   Sibrell — Reactions  of  acceler- 
ators  during  vulcanization 1209 

Beecroft.    David — Influence    of    price    re- 
ductions at  show  uncertain 52 

Foreign  trade  turns  losses  into  profits.  1047 
Number     of     motor     vehicles     in     use 

throughout    the    world 309 

Research    essential   to   industrial   prog- 
ress  (chart)    1197 

S.   A.    E.   completes  successful  summer 

session    (ills.)    1409 

Beeman     Tractor    Co. — Eliminating    side 

draft  with   garden   tractors    (ills.) 728 

Belgian  Congo — Tractors  there 1179 

Belgium — Revises  tariff    43 

American  automobiles  in  Belgium 958 

Law  regulates   equipment  on   trucks...   896 
Trend  toward  light  car  in  Belgium. ..  .1174 
Belmont  Motor  Co. — Will  mfr.   trucks  for 

Penn   Motors    1402 

Belsize  Bradshaw  engines  desc.    (ills.)...   850 
i=;i-nnett.    Roy   C. — Philippines    as   a   mar- 
ket for  automotive  products 822 

Chinese      buy      American      automotive 

products    1436 

Ben   'T.  Tda. — Chain  type  non-.'^kid  device.  1321 

Bentley  car — Drawing  of  camshaft 1114 

Benz  &  Cie  show  new  models  of  trucks..   299 

Benz    stationary    engines 688 

Benz-Rumpler    merger    487 

Bergougnan    Tire    Co. — To    supply    Rus- 
sian  Soviet    100 

Bessemer  Motor  Truck  Co  to  move  plant  147 
Bethlehem    Motors    Corp. — to    investigate 

failure    632 

Officers  elected    1306 

Reorganized    1034 

To  start  with  three  truck  models 1192 

Bethlehem    Spark    Plug    Co. — Wins    suit 

against  Helfl  Co 844 

Biddle-Crane   Motor  Car   Co. — Prices   re- 
duced    -. .   441 

Biflex    Products    Co. — Increases    its    ca- 
pacity      1453 

Bingham    Mfg.    Co. — Incorporated 638 

Black,    Archibald — Bureau   of   civil   aero- 
nautics     1026 

America    makes    creditable    showing   in 

aircraft    research    (ills.) 1257 

Black  &  Decker  makes  freight  allowance 

to  Canada   94 

Bliss     Co. — Double     crank     toggle     press 

desc.    (ills.)    753 

Blondin,      Joseph — Conservative      airship 

development    1177 

Blood      Bros.      Machine     Co.  —  Universal 

joint  desc.    (ills.) 16 

Bloom  chassis  oiler  desc.   (ills.) 1056 

Bock    Bearings    Co. — Forms    company    in 

Britain    435 

Bodies — Trend    toward    utility    bodies    at 

show   (ills.)    65 

Body   builders   stage   their  first  exhibi- 
tion     101 

Body  engineering  session  of  the   S.  A. 

E 117 

Body  standardization  work  in  progress  616 
Cheaper  bodies  coming  (Packard  engi- 
neer)      189 

Ellerbeck  convertible  body  desc.   (ills.).   228 
Finishing   operations    hastened    by    use 

of    drying    equipment    (ills.) 718 

Means    for    lightening    door    pillars    in 

body   construction    (ills.) 272 

1922  body  models   (ills.) 223 

Recommended    seating    dimensions    for 

passenger   car  bodies    (ills.) 230 

Bonus — See  Taxes. 
Book  Reviews — 

Airplane   engine   encyclopedia 562 

America  vs.   Europe  in  Industry 1023 

American   commercial   credits 1439 

Auditing,    theory  &   practice 501 

Automobile  repairman's  helper,  v.   2...  1023 

Banking,    principles   &    practice 1023 

Benzine    &    mineral    lubricants 763 

Burning    liquid    fuel 1023 

Burning  liquid  fuel  by  Best 422 

Business  books  are  an  aid  to  executive 

efficiency    1022 

Business      books      discuss     automotive 

problems    1438 

Catalogue    of    Mechanical    Engineering 

Collection  868 

China:    automotive    conditions    &    good 

roads  movement 7ff3 

Coal  manual  827 

Corporation  procedure  1438 

Electric    arc   welding 1023 

Engineering  index   for   1921 1022 

Export    Trade    Directory 579 

Foreign  trade,  markets  and  methods.  .1022 
Foreign  trade  with  the  Union  of  South 

Africa    1019 

The  Gantt  chart    1439 

Handbook  on  the  airplane  engine 770 

H'.storv    of    aeronautics    by    "Vivian    & 

Marsh    228 

Human  factors   in    industry 1071 

Income    tax    procedure 600 

Life  of  George  Westinghouse 1022 
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Material    Handling   Encyolopedia    191 

Mechanical   world  year  book   1922 1023 

National  Industrial  Conference  Board.  1438 
Principles  of  automobile  body  design..  1439 
Science  and  common  sense  in  working 

with    men    1022 

Service   station   management 579 

Standardization  of  bearing  alloys 968 

Truck  operating  costs  by  Lane 472 

Una-flow   steam    engine 1438 

I  Unconscious  mind    1439 

Work  of  the  stock  exchange 1023 

World  on  wheels — History  of  the  auto- 
mobile         78 

Borg   &    Beck    Co. — Temperature    indica- 
tor  (ills.)    459 

Bosch,  Robert — Vibrator  horn  desc.  (ills.)  817 
Bourdon,    M.    W. — Design    tendencies    in 

British   chassis    338 

Are   cables    superior   to    rods   for   brake 

couplings?    1059 

British  agricultural  tractor  practice...  374 
British  automotive  research  devoted  to 

securing    operating    economy 1322 

British   oil-cooled  car   engines    (ills.)...   849 

British    marine   engine   practice 396 

British   motorcycle   trends 384 

Cubitt   car   desc.    (ills.) 1006 

European   makers   adopt   quarter   ellip- 
tic springs  for  light  cars    (ills.) 1153 

Howard  slide  valve  engine  desc.  (ills.)  460 
Tendencies  in  British  truck  design  for 

192'2   363 

Protecting^     truck      radiators      against 

frame  distortion   1106 

Bournonville    car   desc    (briefly) 58 

Bournonville    rotary   valve    engine    tested 

by    trip    83 

Bowser    &    Co. — Employees    time    length- 
ens        644 

Bradley,  W.  F. — Foreign  models  predom- 
inate  at  Belgian   show 1 

Barcelona   show    1193 

Citroen     desc. — Lowered     world's     fuel 

consumption  record  (ills.) 1434 

Continental    mfrs.     turn    to    light    cars 

(ills.)    7 

France     tests     trucks     &     tractors     for 

military    service    (ills.) 182 

French  cycle  cars  &  light  cars  (ills.)..   801' 
Low    fuel    consumption    features    new 

taxicab  design    (ills.) 162 

New    European    taxicabs    are    designed 

for   high    economy    (ills.) 1316 

Peugeot    to   produce   automotive    injec- 
tion   engine    (ills.) 269 

Spanish  show  forecasts  early  trade  re- 
vival   (ills.) 1311 

Trend  in  French  passenger  car  design.  349 
Braender    Rubber    &    Tire    Co. — Officers 

elected  440 

Bragdon,    C.    R.— Paint    standards    desir- 
able     777 

Brake     couplings  —  Cables     superior     to 

rods?    1059 

Brake   lining — Nanbestos   brake   lining.  .  .1164 

Brakes — Various   types   desc.    (ills.) 175 

Are   cables   superior   to   rods   for   brake 

couplings?    1059^" 

Brake    design    and    materials 527 

Brake  drums  of  high  carbon  steel 1272 

Four-wheel  servo  brake 562 

Nanbestos    brake    lining 1164 

Stresses  due  to  transmission  brakes. .  .1177- 
Brass  forgings  a  new  industrial  product.   524 
Dip    brazing    with    high-melting    point 

brass    1290 

Brazil — Automobile    in    Brazil 675 

Road  maintenance  law 726 

Tractors    in    Brazil 1327 

Truck    market    in    Brazil 1337 

Wishes  tractors  operated  by  alcohol..  494 
Bridgeport  Brass  Co. — Depts.  readjusted  104 
Briggs    &    Stratton    Co. — Desc.    of    motor 

operated   horn    50 1 

Lighting  &  ignition  switch  desc.  (ills.).  1121 
Brighton  Mills  sued  for  Seiberling  stock.  636 
Britton  Axle  Co. — Bus  axle  desc.    (ills.)..   549 
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!\Iathis--I.""j„,.  Corp.— Financial  report..   691 
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^?fon   of   pistons 73 

dows,     M.     T.— Argentina    is    buying 

American  automotive  products 1073 

Tvfeixell.  Harry — State  regulation  of  State 
motor  vehicle  common  carriers  (sum- 
mary of  laws  also) 722 

Menominee   Motor  Truck   Co. — Producing 

"Hurryton"    speed    truck 1453 

■  Mercer,     (jeo.    J. — Trend    toward    utility 

bodies  at  show  (ills.) 65 

Means    for    lightening    door    pillars    in 

body    construction    (ills.) 273 

New     features     added     to     many     1922 

body   models    (ills.) 223 

Smith   &   Gallatin   acquires   interest    in 

Mercer     1084 

Merchandising — 

Car  market  depends  on  local  service..   528 
Dealer    mortality    in    automotive    field 

not   large    928 

Distributors  or  factory  branches,  Pt.  1.   140 
Distributors  or  factory  branches,  Pt.  2.   190 
Functions  of  the   dealer  in   car  distri- 
bution       240 

Improving  the  dealer  contract 478 

Indirect  sales  costs  grow  more  rapidly 

than  volume  of  business 1340 

Making    salesmen    out    of    automotive 

factory  workers    1018 

Market   analysis   essential    to   used   car 

sales   547 

Market  research  activity  increasing  in 

passenger  car  field 1203 

Market  research  increases  truck  sales. 1206 
Methods    more    important    than    figures 

in  marketing  plans 778 

Method    of    analyzing    territorial    mar- 
kets       8?8 

More  automobile  dealers  are  needed. .  .1028 
More  definite  planning  needed  in  mar- 
ket feiuay    697 

Production  program   or  quotas — Which 

comes   first  ?    747 

Questionnaire     brings     out     conditions 

with    jobbers    308 

Service    expense    Is    a   part    of    selling 

cost     1440 

Studv  of  car  markets  demands  careful 

analysis    67f 

Merchant     &     Evans — Griptite    universal 

joint    desc 522 

Merit  Motor  Car  Co. — Price  reduction...  640 
Metal.s — Fatigue    of   metals    investigated.   229 

Bronze  spectrum  analysis 1291 

Correlation     between     metallurgical     & 

service  tests   566 

Determininpr    resistance    of    metals    to 

wear   1271 

Dipbrazing     with     high-melting     point 

brass    1290 

Fatigue    of    metals    paper   presented    to 

societies    987 

TTeat  (>xpansion  of  monel  metal 1290 

Ijight   metal  research   will  affect  future 

car   &    truck    design 1278 

Metallurgist  and  engineer 526 

New  tests  in   fatigue  of  metals 1270 

Non-ferrous  metal  research  affects  de- 
sign  of  small   automotive   parts 1289 

Organization    for  non-ferrous  alloy  re- 
search   deferred    1291 

Thermal   expansion  of  metal 14.19 

Thermal      expansion      of      commercial 
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Mil  burn  Wagon   Co. — Adds  two   commer- 
cial models    445 

Miller-Chapman  Co.  &  Security  Mfg.  Co. 

^""  __Win  patent  suit 894 

Miller  Rubber   Co. — Financial  report 636 

Milling  operations  sneeded  up   (ills.) 470 

Mock,  F.  C.  &  M.  E.  Chandler— Can  less 
volatile  motor  fuels  be  used  success- 
fully?     1372 

Moline    Plow    Co. — Reorganized    company 

starts  business    1083 

Monitor  Motor  Car  Co. — Sold  assets 196 

Sued   by  Herschell-Spillman   Co 796 

Monroe     Automobile     Co. — To     sell     from 

factory  to  owner 583 

Reorganized   company   incorporated....   885 
Moodv,    H.    N. — Demountable    rim    desc. 

(ills.)    821 

Moon  Motor  Car  Co. — Builds  smaller  six.   205 

Develops  sedan  for  its  6-40  model 1354 

Light  six  briefly  desc.    (ills.) 238 

Moore,  W.  J.  P. — Standard  valve  stems..   727 
Mosler  &  Co. — Assets  taken   by  new   or- 
ganization     1184 

Motor  &  Accessory  Mfg.  Assn. — Adver- 
tising heads  to  form  council 1306 

Group  plan   to  be  abandoned 741 

Sales  for  1921  &  five  months  In  1922... 1447 

Motor  Boat  Show — Engines  desc 499 

Motorcycle      &      Allied      Trades     Assn. — 

Chosen    directors    92 

Motorcycle.? — 

American       motorcycle       specifications 

1922  (table)    380 

P.ritip>i    Tnotorcycle    exports    slump 161 

Burt-McCullum  sleeve  valve  motor- 
cycle engine  desc 11 

Seamless    steel     tubing     in     motorcycle 

construction    (ills.)    662 

Trend    in    American    motorcycle    design 
as  revealed  by  the  1922  specifications  380 
Mott,   C.   S. — Rate  of  improvement  in   in- 
dustry   depends    on   pace    of    general 

business    1133 

Moving  pi  ,'tures  of  automotive  indus- 
try-   1092 

Film   for   "Story   of   automobile"    to   be 

released  soon    1458 

Mullins  Body  Corp. — Financial  report 644 

N 

Nagant — Photo      of     gearbox,      universal 

joint   &    center   control 3 

Engine  photo   3 

Nanbestos  Products  Co. — Brake  lining. .  .1164 

Napier  car — Drawing  of  camshaft 1112 

Nash     Motors     Co. — Carriole     car     desc. 

(ills.)    238 

Eliminates   truck  distributors 305 

Financial  statement   148 

New  flealer  contract 784 

19?2  changes  in    Nash   models 54 

National  Assn.  of  Farm  Equipment 
Managers — Plans    for    educating    the 

farmer     1144 

Natl.   Assn.   of  Motor  Truck  Industries — 

Ofllcers  elected   743 

National       Automobile      Assn.  —  Formed 

from  bolters  from  A.  A.   A 1192 

See  National  Motorists  Assn. 
National    Automobile    Chamber    of    Com- 
merce— Production  of  trucks  and  cars 

in    1921    38 

Directors  &:   officers  elected 1348 

Driving   cautions    639 

N.  A.  C.  C.  &  N.  A.  D.  A.  question- 
naire answers  on  the  used  car  prob- 
lem      824 

12  topics  selected  for  service  meet 1037 

National  Automobile  Dealers  Assn. — 
Questionnaire    answers    on    the    used 

car   problem    824 

National   Foreign  Trade  Council — Annual 

meeting     1052 

Nat'l  Highway  Traffic  Assn.  —  Annual 
meeting     discuss     weight     limit     for 

trucks    1053 

Nat'!  Institute  of  Progressive  Farming — 

')•  ganized    884 

Natio 'al  I^amp  Work.3 — Improvement  for 

ri-,.r  signal  lights   mg 

National      Motorist.^      Assn.  —  Organized 

from    A.    A.    .\.    bolters    1397 

Officers    elected     14,!;5 

National  Motor  Vehicle  Co. — Refinanced.   244 

"Way  cleared   to  complete  merger 1454 

Will   join   Associated   Motors 1402 

National  Safety  Council  —  Census  of 
safety  workers 950 


National  Transportation  Institute  —  May 

be  started   129 1 

Nebraska   tractor  tests  Nos.    70-83 569 

Nelson,    J.    H. — Variables    in    drop    forge 

practice    (charts; 274 

Neracar  is  shown  at  Commodore 95 

Netherlands   East  Indies   as  an  automo- 
tive   market    970 

New    Departure     Mfg.     Co.  —  Works    on 

Meriden   plant    1404 

New    Dominion    Alloy    Steel    Corp.— Offi- 
cers   elected    946 

New    Process    Gear    Co. — Awarded    con- 
tract  for   Star   gear 935 

Financial  report   .«vT  982 

New  Zealand  duty  on  cars  increased 308 

Imports  declined  in  New  Zealand 589 

Imports  of  cars,   trucks,   tires  for  1921.1069 

Nice   Ball   Bearing  Co. — Control   by   Nice 

family    156 

Nickel — Thermal    expansion    of    commer- 
cial nickel    1289 

Noble  Motor  Truck  Corp. — Brief  desc.  of 

truck    942 

Noma   Motor   Corp. — Prices   cut 91 

Nordyke    &    Marmon    Co. — New    Marmon 

speedster    587 

Water  outlet  pipe  (photo) 63 

Northway  Motors — Three  companies  join  587 
Seek   funds    1084 


Oakland  Motor  Car  Co.— 1922  changes. . .     56 

nat  rate  to  be  adopted 934 

New   Oakland  coupe  appears 14^j 

New   2-passenger  coupe 1405 

Oakland  Motor  Car  Co.  of  Canada  being 

formed     299 

O'Bannon     Co. — Reorganized 739 

Obenberger     Forge     Co. — New     company 

incorporated      886 

Sale    approved   by   court    733 

O'Brien  Mfg.  Co. — Simplex  window  regu- 
lator  desc.    (ills.) _^....   851 

Odometer    — •   Henderson      excess     speed 

odometer    desc 1441 

Ogren  Motor  Car  Co. — Prices  reduced...   692 

Ohio  Body  &  Blower  Co. — Financial  re- 
port        641 

Ohio  Motor  Vehicle  Co. — Ferris  price 
out    91 

Oil  see  Fuel. 

Oldest  car  in  America    249 

Olds     Motor     Works — ^Model     37     briefly 

desc 587 

Old    Timers'    Club.— Officers    elected 301 

Olivier,  H.  C. — Steering  track-laying  ve- 
hicles      189 

Positive  steering  mechanism  for  track 

laying   vehicles    777 

Stresses   due   to   transmission   brakes..  1177 

Olley.  Maurice  —  Brake  design  and  ma- 
terials        527 

Orcutt,  H.  F.  L. — Improvements  in  gear- 
box  design.     Pt.   1 511 

Pt.   2 563 

Pt.     3 617 

Oshkosh   Motor   Truck   Co. — Stockholders 

provide  new  capital    1299 

Oshkosh      Tractor      Co. — Tractor       stock 

sales    under    scrutiny    1399 

Ottawa   Car   Mfg.    Co.— bus    desc 908 

Overseas  Motor  Service  Corp. — Electrical 
parts  service  abroad  being  devel- 
oped     1042 

Owen -Magnetic  Motor  Car  Corp. — To  be 

sold     493 

Bank    asks    repayment   by   receivers...   739 

Owen,  Percy. — Good  business  for  year 
assured  because  of  better  feeling 
existing     933 

Own  Tire  &  Rubber  Co.— Statement  filed 

showing   assets    and    liabilities 742 

Oxy-acetylene   flame   cuts    cast   iron 654 


Pabst    Corp. — To   produce   valve  rotating 

device    204 

Packard     Ignition    &     Electric    Co. — En- 
joined      1349 

Packard    Motor    Car    Co. — .\nalysis    of   a 

point    in   crank   lubrication    (ills.) 462 

Financial  report  for  6  mos ,   892 

New  Packard  single  six  described  (ills.)  899 

New   single    six   briefly   desc'    885 

New   truck   to   be  produced    156 

Stock  keeping  system    764 

Twin  six  still  to  be   mf rd 686 

Packer,    A.    H. — Influence    of    sales    and 

service  depts.  on  ignition  design   1325 

Page,   Victor. — Women   make   charges  on 

stock    sale     1308 

Paige-Detroit   Motor  Car  Co. — New  con-' 
tract   calls  for  special  service  man..   106 

Reports  S69S  cars  shipped  in  1921 436 

Paint   standards   needed 579 

Body  finish  operations  hastened  by  use 

of   drying    equipment    (ills.) 718 

Paint   standardizjition    777 

Pan-American     Motors     Corp.  —  To     be 

liquidated     197 

Shareholders   must   pay   stock   notes...   586 
Parentl    Motors    Corp.— Consider    buying 

Parent!    1347 

Plant  sold  to  small  car  maker  .......  !l449 
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Parish   &  Bingham  Corp. — Financial  Re- 
port        635 

Denies   merger   interest    1191 

Parker  Motor  Car  Co. — Developing  small 

air-cooled    car    1.306 

Parker    Pneumatic    Bus    Seat    Co. — Bus 

seat    desc 909 

Parrett     Tractor     Co. — Desc.     of     cultor 

(ills.)    453 

Parts  service  plan   92 

34   cities  chosen   for  parts   depots 194 

Parts  makers  hear  encouraging  reports  437 
Patent.s. — Lampert    bill    passes   house....    151 
George    B.    Selden's   early    patent    fight 

with    Ford     153 

President     signs     bill     for     i)atent     in- 
creases        485 

Pavesi   tractor    (photo)    1 83 

Peerless    Truck    &    Motor    Corp. — Finan- 
cial report    794 

Penn    Motors    Corp.    &    Belmont    Motor 

Co.— Consolidated 1446 

Perfection     Hoi.st    &     Engine    Co. — Place 

lighting  set  on   market   50 

Perkins,  H.  F. — Mfrs.  are  largely  respon- 
sible for  labor  troubles   82 

Peru. — Lower   prices  stimulate   business.   494 

Fordson   price  cut  in  Peru    993 

Increases    taxes    793 

Peru  a  market  for  tractors  823 

Possibilities   for   truck   sales   in    Peru..   674 

Room  for  more  cars  in  Peru   929 

Peters    Machine     &     Mfg.     Co. — desc     of 

universal    joint    16 

Petroleum  see  Fuel. 

Peugeot — Creeper   tractor  (photo) 183 

95  miles  on  1  gallon  of  gasoline 1035 

Peugeot-Tartrais    engine    desc.    (ills)...   269 
Philadelphia  Motor  Truck  Assn.  has  plan 

for    used   trucks    106 

Philippine    Islands. — Taxes    to    maintain 

roads    488 

Philippines  as  a  market  for  automotive 

products      822 

Phoenix  Mfg.  Co. — Changes  officers 684 

Pierce-Arrow    Motor    Car    Co. — Financial 

report     543 

Pierce-Arrow  and  Lafayette  Motors  to 

merge     844 

Pierce-Lafayette    merger    abandoned.  .1090 
Pilot     Motor     Car     Co.  —  Has     sportster 

model     1298 

Pistons — Modern    facilities    for    quantity 

production    of    pistons    (ills.) 73 

French   light   alloy   piston    work    1282 

Magnesium    piston     on    Rolland-Pilain 

racer 1205 

Methods  used  in  production  of  cast  iron 

pistons    (ills. )     914 

Research  for  best  alloy  for  pistons. ..  .1279 
Piston    rings. — Indiana    piston    ring    desc.  555 
Instrument     for     testing     piston     rings 

(ills.)    856 

Pittsburgh  Plus  first  hearing  held    535 

Plate  recommendations  adopted  by  truck 

-  makers    592 

Plimpton,  R.  E. — Widespread  use  of  mo- 
tor bus    1377 

Plummer,    Harry   Chapin.   • —  Venezuelan 

market  for  motor  vehicles  (ills.)....  281 
Pneumatic  Disk  Wheel  Co. — Buys  plant  834 
Pogue,  Joseph  E. — Trend  of  the  petroleum 

industry  in   1921    (charts)    418 

Poland. — Forbids  car  imports    882 

Market  for  motor  vehicles    1070 

Tractors    in    Poland    1179 

Pomeroy,    Laurence. — Aluminum,    forged 

and  cast    826 

Portage  Rubber  Co. — Trustee  sues  under 

bankruptcy    order    150 

Sues   stockholders    636 

Porter  production   sold    144 

Porto  Rico  has  many  buses   525 

Market   opening    868 

Porto  Rico  Tire  &  Rubber  Co.,  Incorp. . .  687 
Power  Farming  Bureau  reorganized  ....1449 
Power    Truck    &    Tractor    Co.  —  Officers 

elected     496 

Precision    Balancing    Machine    Co.    desc. 

(ills.)     51S 

Premier      Motor      Corp. — Reorganization 

plans    delayed    736 

Prescott,    R.    B. — Automotive    production 
statistics     show     industrial    stability 

(tables)     1921     325 

Charts  showing  market  for  cars  priced 

$1000-$2000  647 

$2000-$3000  car  production  probably  less 

in  1922  (charts  by  Prescott)    997 

Press  for  making  sheet   metal   pressings 

(ills.)     469 

Double-crank  toggle  press  desc.    (Bliss 

Co.)     753 

Primer-Master  electrical  primer  desc...  510 
Production. 

Better   cars    at   lower   price-production 

achievement    1147 

Car    sales    by    number    and    per    cent 

1905-1922  326 

Cars  and  trucks  produced  1899  through 

1921     1141 

Cars,    trucks,    tires,    fuel    produced    in 

1921    (totals)     1091 

C!^r    and     truck     production     for     first 

quarter    832 

Closed  car  production  1915-1921    327 

Cylinder      block     production      (Rioken- 
backer  Motor)    959 
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Production   of  trucks  and  cars  in   iii^  *^2 
I^roduetion  program  or  quotas. — Which     * 

comes     first  ?     -j^, 

Studebaker  1921  est.  production   n% 

Tire  production  for  1921    492 

Tractor  production  by  years   1210 

Truck    production     by     capacity     1919- 

1921     328 

$2000-13000  car  production  probably  less 

in  1922   997 

Willys-Overland    1921    est.    production.   148 
Pulcher,   Martin   L. — Amt.   of  truck   busi- 

ne.ss  is   large    883 

Pullman  Co. — To  make  Packard  bodies..   303 

Pumps. — ^lotor-driven    tire    pumps 559 

Aro  circulating  pump  desc.   (ills.) 610 

l^jrene   Mfg.   C6.— Making  chains    442 
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equality    Tire    &    Rubber    Co. — Purchaser 

to    resume    production    736 

Quisenberry,     Geo.     E.  —  Export     figures 
show  sound  basis  for  future  business 

( charts)      399 

1922  will  surpass  1919  in  American  ex- 
port trade    1315 

Quotas. — Production    program    or    quotas  747 


Races. 

Citroen   wins   Le   Mans    fuel    trial 1182 

English    Bentley    reported    Indianapolis 

race    entry    993 

Entries  for  Indianapolis  race    993 

First   one-man  car  since   1911    1096 

French  Grand  Prix  adopts  group  start.  1191 
Fronty-Fords      entered      in      speedway 

race     1096 

Grand  Prix  Model  (ills.) 968 

Italy,  England,  France  and  Germany  to 

enter  Grand  Prix  race 156 

Masetti  in  Mercedes  wins  Sicilian  con- 
test       944 

Murphy  sets   new   world   record    1039 

Murphy    takes    honors    in    Indianapolis 

race     1191 

Speedway   for   Kansas  City    593 

Speed   records   for  automobiles,   motor- 
cycles  and    airplanes    428 

35  entries  for  Grand  Prix   256 

Two  races  scheduled  for  French  Grand 

Prix    48 

Racine   Auto  Tire  Co.   to  resume   opera- 
tions        433 

Claims  to  be  paid   in   full    1136 

Creditors    agree    on    reorganization 985 

Racine     Horseshoe    Tire     Co. — Completes 

organization     1300 

Radiators. — Avios   radiator   desc.    (ills.)..    717 
Protecting      truck      radiators      against 

frame    distortion     1106 

Radio    used    to    carrv    message   of   N.    A. 

C.    C 1350 

Railroads — 

British    motor    truck    transport    alarms 

railways    1019 

California  boycott  against  bus  &  truck 

spreads    1300 

Cleveland  railroad  inspection  car  (ills.)  216 
Colorado  railroads  win  in   truck  fight.. 1043 

Cost   of   rail   cars 925 

Erie  R.  R.  adopts  trucks  in  system 108 

Gasoline  bus  or  trolley  bus — Which?...  597 
Georgia  would  put  bus  lines  under  rail 

control     1404 

Gloversville    railroad    changes    to    rail 

cars     119£ 

Indiana     railcar     for     railroads     desc. 

(ills.)    556 

Number    of    buses    used    by    stoam    & 

electric   railroads    1173 

Penn  R.  R.  takes  up  use  of  trucks....  5SS 
Rail  buses  bought  by  Groat  Northern. .  1134 
Railcars    are    needed — but    what    type? 

(ills.)    1150 

Kail  car  equipment  lowers  cost  $14,000.1446 
Rail  car  makes  trial  run  on  Baltimore 

&    Ohio    road 436 

Kail  official  urges  roads  aid  shipments.  1142 
Relationship    of    bus    transportation    to 

electric    railways    5T6 

Road    tests    of    railcars 754 

Service  railcar  for  railroads  desc.  (Ills.)  557 
Shipments    by   rail   show    loss    in    third 

quarter    44 

Truck    survey    shows    trucks   and    rail- 
roads     V 9~5 
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,,      N.    Y.    C 101 

Surety  Tire  &  Rubber  Co. — Receiver  re- 
mains      g3$ 

Hwartz   Electric  Co. — Receiver  asked   for 

company  100 

Switch— Briggs    &     Stratton    lighting    & 

ignition  switch   desc.    (ills.) 1121 

Switzerland   demands  cheap   &   light  mo- 
tor  vehicles    1124 

Rubber  goods  trade  in  Switzerland 1179 

Syria — Motor   transportation  gains 690 

Szawe    car    desc 701 

Szekely — Front  wheel  driving 578 

T 
Tail   lights — Yellow   may   replace   red   for 

tail    light    886 

Tanks,  amphibious — Tests  made  with 83 

Tariff— See  Taxes. 

Tartrais    engine  —  See    Peugeot-Tartrais 

engine. 
Taxes — 

Canadian  tax  lowered 1405 

Czecho-Slovakian    tariff    for    auto    fac- 
tories     1015 

Federal   income   tax  amortization 575 

French    horsepower    formula   for   taxa- 
tion omits  engine  speed 1129 

French  method  of  taxation  obstacle  to 

sale  of  American  automobiles 1435 

High    taxes    disastrous    abroad,    N.    A. 

C.   C.   bulletin   shows 983 

High   taxes   in   Italy 72 

Industry  pays  huge  tax  on  its  income.   484 

Italian    motor   taxes   reduced 829 

Maryland   collects   cent   gasoline   tax...l29S 

Mass.    kills  bill   increasing   ta.xes 1035 

N.  A.  C.  C.  drafts  resolutions  for  sup- 
port   on    Graham    bill,    tax    &    road 

questions    986 

New     Zealand     taxes     on     automotive 

products    6S 

Pennsylvania   gasoline    taxes 887 

Tariff   schedule    passed 1355 

Tax  on  cars  yields  decreased   revenue.   301 
Taxicabs — Low   fuel   consumption   of    Re- 
nault taxicabs    (ills.) 162 

Klingensmith,    Beall,   Hanover  to   build 

taxicab    532 

New    European    taxicabs    are    designed 

for  high  economy   (ills.) 1316 

Unfavorable  taxicab  rules  in  Calcutta.   2S5 

Tellurium   value  just  "discovered" 29S 

Templar    Motors   Co.  —  Make    application 

for   receiver    37 

Committee    of    creditors    for    Templar 

disbanded     1396 

Ternstedt    Mfg.    Co.  —  Acquires    Interna- 
tional   Stamping    Co 592 

Texas  Motor  Car  Assn.  may  be  sold 844 

Moco    Monkey    Grip    Rubber    (.'o.    buys 

plant     893 

Theft— N.  Y.  State  Conferonce  of  Mayors  442 
Interstate  Motor  Theft  Conunissipu  or- 
ganized   against    theft 484 

Thefts  for  2S  cities 1455 

Western      underwriters      urge     sterner 

measures    894 

Thermo-electric   phenomena  for  ldentlf>"- 

ing  certain  steels 1273 

Thompson.  N.  JuUon — discussion  of  pres- 
ent methods  of  fuel  vaporization 513 

Calcium  chloride   non-fr«'e/.ing  solution  776 
Thomson   Press  &   ^Ifg.    Co. — Truck  axle 

desc.    (ills.)    458 

Thropp  patent  case— See  Selberllng 4S4 

Tidewater    Lines    Inc.— Creditors   agree..   59t» 

Timf>  Sales— See  Financing. 

Times    Square    Auto    Supply    Co. — To    be 

reorganized     1135 
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metal    183 

Commutator  dressing  stone  desc.  !  107* 
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militar>      service     tills.) igj 

tJarden   tractor    537 

tjarden    tractor   -  Vitibie)."  [  373 
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Industrial      locomotive      with      tractor 

power  plant   tills.) 1435 

International    Harvester    tractor    desc 

(ills.)    "  Sol 

Market    re.«earrh    essential    to   develop- 

'^^    (charts)...  1210 

^  «• 259 
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roads      ?75 
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desc 2C7 

""Wplg'nt  limit  for  trucks    1053 
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construction    (ills.)    662 
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Automotive    market    1070 
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market     1125 
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port         485 
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Blood      Bros.       universal      joint      desc. 

(ills.)     16 
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(ills.)      706 
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fireproof?  497 
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Varley    Duplex    Magneto    Co. — High    ten- 
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Voltage   regulator — function    &    operation 
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trucks    (ills.)     468 
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Foreign  Models  Predominate  at 

Belgian  Show 

The  12  Belgian  makers,  however,  show  evidence  of 
coming  back  into  production  after  the  period  of  war 
depression.  Little  attempt  has  been  made  to  get 
into  cheap  production.  All-weather  bodies  and  four- 
wheel  brakes  have  been  given  increased  attention. 


By  W.  F.  Bradley 


THE  last  of  the  European  series  of  automobile 
shows  for  this  season  was  opened  when  Bur- 
gomaster Adolphe  Max  inaugurated  the  Bel- 
gian fifteenth  motor  exhibition  in  the  Palais  du  Cin- 
quantenaire  in  Brussels  on  Dec.  4.  The  show  was 
open  to  all  but  ex-enemy  countries,  but  unlike  all 
other  exhibitions  united  more  foreigners  than  natives, 
Belgium  has  only  12  makers  of  passenger  cars,  while 
the  French  industry  was  represented  by  41,  Italy  by 
7,  America  by  4  and  England  by  3,  thus  making  a 
total  of  67  in  the  car  class.  In  addition  to  these 
there  were  40  truck  or  tractor  exhibitors,  20  body 
builders  and  nearly  200  accessory  dealers,  the  total 
occupying  112,000  sq.  ft.  of  exhibition  space. 

The  Belgian  show  was  open  to  all  branches  of  the 
automobile  industry,  the  main  hall  being  filled  with 
chassis  and  complete  cars,  the  galleries  with  accesso- 
ries and  an  annex  with  trucks,  tractors  and  motor- 
cycles. American  passenger  cars  on  exhibition  were 
Case,  Overland,  Studebaker  and  Willys,  with  Cletrac. 
Fordson,  Rainier,  Titan  in  the  tractor  s3ction  and 
Harley-Davidson  and  Ace  in  the  motorcycle  class. 
American  tire  makers  were  well  represented. 

Although  Belgium  now  has  the  lowest  import  duties 
in  the  world,  namely  20  per  cent  ad  valorem,  com- 
pared with  45  per  cent  in  France  and  33  1/3  per  cent 


in  England,  it  has  become  very  difficult  foi  American 
dealers  to  do  business  in  that  country  during  the  past 
year,  owing  to  the  high  value  of  the  dollar.  The 
greatest  volume  of  business  is  being  transacted  by 
French  and  Italian  makers.  For  the  former  the  rate 
of  exchange  is  at  par,  for  the  latter  there  is  a  de- 
cided advantage.  iJuring  the  first  nine  months  of  t*if 
present  year  France  shipped  1653  automobiles  to 
Belgium,  compared  with  561  coming  from  the  United 
States  and  548  from  Italy.  During  the  same  period 
Belgium  sent  82  automobiles  into  France  and  10  to 
America. 

The  low  import  duty  is  not  the  only  reason  for  the 
invasion  of  the  Belgian  market  by  foreign  firms.  Be- 
fore the  war  the  Belgian  makers  were  only  interested 
in  high-grade  powerful  or  medium  powered  cars,  and 
exported  about  75  per  cent  of  their  production.  After 
rebuilding  and  refitting  her  wrecked  factories,  she 
got  into  production  again  a  little  more  than  a  year 
ago.  on  the  same  general  lines.  Since  then  the  only 
change  has  been  the  introduction  of  smaller  cars  to 
meet  the  demand  for  economy,  but  there  has  been  no 
attempt  to  get  into  really  cheap  production.  This 
state  of  affairs  left  the  Belgian  market  open  in  1919 
to  American  firms  with  cheap  cars,  and  since  then 
France  and   Italy  have  stepped   in.   for  America  is 
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Rear   end    of    Fiat    passenger   car,    showing    how   spare 
wheels  are  carried 

handicapped  by  exchange  rates,  and  also  to  a  slight  extent 
by  higher  shipping  costs.  One  explanation  of  the  de- 
creased American  business  is  the  excessive  gas  consump- 
tion of  her  automobiles,  but  this  is  a  minor  matter  com- 
pared with  exchange  rates. 

Although  there  is  depression  at  the  present  time,  sta- 
tistics show  that  a  big  volume  of  business  has  been 
done  in  Belgium  since  that  country  was  freed  from  the 
war.  In  1914  there  were  16,000  automobiles  in  use  in 
Belgium;  this  year  the  number  has  reached  33,200,  of 
which  12  per  cent  are  trucks  or  tractors.  Motorcycles 
have  increased  from  11,000  to  20,000. 


(Above) — Dasse  overhead   valve  engine 
(Below)— Auto-Mecanique   P.    M.,  one   o\    the  few   Bel- 
gian small  light  car* 


Tool   and   battery  box   in   running   board   and  fender  of 
Fiat  touring  car 

As  it  its  the  practice  for  European  makers  to  prepare 
one  set  of  show  models  which  are  sent  to  Paris,  Lon- 
don and  Brussels,  the  last  show  of  the  season  contains 
few  technical  novelties.  In  this  instance  the  new  types 
are  confined  to  a  limited  number  of  Belgian  makes  which 
were  not  ready  for  the  earlier  shows.  Following  the 
general  tendency  toward  122  cu.  in.  touring  models,  the 
Nagant  Company  has  brought  out  a  new  chassis  of  this 
class.  It  is  a  four-cylinder  of  72  x  120  mm.,  with  de- 
tachable head,  overhead  valves  and  concealed  pushrods. 
The  power  plant  is  unit  construction,  with  four  speeds, 
the  two  levers  mounted  on  the  top  of  the  box,  but  with 
right-hand  steering.  An  inclosed  type  propeller  shaft  is 
used,  with  forked  front  end  connected  up  to  the  two 
extremities  of  a  forged  steel  member  mounted  on  the 
rear  end  of  the  gearbox.  The  universal  is  a  fabric  type 
placed  within  the  fork.  One  of  the  features  of  this  car 
is  the  use  of  four-wheel  brakes  applied  under  Adex  li- 
cense. Under  this  system  of  braking  the  camshaft  is 
mounted  in  the  axle  and  control  is  by  means  of  flexible 
steel  cables  used  diagonally.  This  mounting  is  not  only 
exceedingly  neat,  but  it  has  the  advantage  of  adding 
very  little  to  the  production  costs  of  the  car.  Control 
is  normally  by  pedal,  this  applying  all  four  brakes  sim- 
ultaneously. The  lever,  however,  gives  the  same  con- 
trol, and  is  only  used  for  holding  the  car  in  a  standing 
position.  This  arrangement  if  acceptable  with  diagonal 
control  of  the  brakes,  for  if  for  any  reason  one  set 
failed,  two  wheels  on  opposite  sides  would  be  braked  and 
the  car  could  be  pulled  up  normally.  Nagant  expects 
to  get  into  production  on  this  job  by  early  March. 

Metallurgique  has  also  taken  up  the  Adex  system  of 
front-wheel  braking,  and  is  applying  it  to  one  model 
only,  a  high  class  four-cylinder  of  30  hp.  The  Adex 
patents  are  held  by  Engineer  De  Coninck,  of  the  Bel- 
gian Excelsior  Company,  and  these  brakes  are  naturally 
applied  to  his  firm's  cars.  One  model  only  is  produced, 
this  being  a  high  grade  and  expensive  six.  Imperial- 
Abadal  of  Liege,  has  an  eight-ahead  overhead  valve  job 
fitted  with  the  Perrot  system  of  front-wheel  brakes. 
Miesse  shows  a  front-wheel  brake,  of  his  own  design,  but 
has  not  yet  applied  it  to  his  standard  cars,  and  it  ap- 
pears that  the  brake  has  yet  to  go  through  its  tests. 
Miesse  uses  an  open  jaw  front  axle  and  mounts  the 
whole  of  the  brake  operating  mechanism  on  the  top  of 
the  jaw.  This  consists  of  a  short,  vertical  castellated 
shaft,  in  the  same  axis  as  the  king  bolt,  with  a  mush- 
room headed  disk  mounted  on  it.  There  is  a  cam  under 
the  disk  and  by  its  rotation  the  mushroom  head  is  raised 
or  lowered,  thus  opening  or  closing  the  brake  shoes,  the 
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Gearbox,   universal  joint  and  center  control  on   Nagant 
12   hp.   chassis.      Note   four  wheel   brake   cables 


New   Nagant   12  hp..  2.|ltr«  overt)ead   valv*  cngtiM 


ends  of  which  are  fitted  with  rollers.  The  claims  made 
for  this  design  are  that  it  avoids  all  flexible  connections 
between  frame  and  brake  drum,  and  does  not  necessitate 
carrying  the  brake  camshaft  in  the  axle.  All  that  is  nec- 
essary to  fit  it  is  sufficient  area  on  the  head  of  the  axle 
jaw. 

A  fine  example  of  Belgian  designed  2-litre  engine,  on 
a  four-passenger  car  with  a  wheelbase  of  118  in.,  is  the 
new  Somea.  This  has  a  unit  powerplant,  the  four-cylin- 
der engine  measuring  69  by  133  mm.  The  head  is  de- 
tachable, and  the  overhead  camshaft,  carried  in  three 
plain  bearings,  is  operated  by  a  vertical  shaft  in  the 
cylinder  block,  with  the  use  of  spiral  bevel  gears.  A 
cross  shaft  in  front  drives  magneto  and  fan.  This  is 
an  exceptionally  good  example  of  modern,  clean  design, 
the  cleanliness  being  obtained  by  the  use  of  concealed 
cylinder  holding  down  bolts,  the  extension  of  the  alum- 
inum crankcase  webs  right  up  to  the  frame  members  and 
the  use  of  an  aluminum  dash  with  a  close  fit  to  the  top 
of  the  crankcase.  All  air  is  thus  expelled  laterally, 
through  the  sides  of  the  hood.  The  only  openings  under 
the  hood  are  for  the  passage  of  the  steering  column  and 
for  the  fan  belt,  which  is  driven  off  a  pulley  on  the 
crankshaft.  The  gasoline  tank  is  on  the  rear  face  of 
the  aluminum  dash,  with  the  filler  under  the  hood,  the 
union  for  the  gasoline  feed  pipe  being  brought  through 
the  dash,  and  the  lever  type  shut-off  cock  placed  just 
above  it.  The  engine  runs  up  to  3000  revolutions,  at 
which  speed  it  develops  36  hp. 

The  electric  generator  and  starting  motor  are  placed 
respectively  to  left  and  right  of  the  four-speed  gearbox. 
This  mounting  of  the  generator  is  rather  unusual  on 
European  cars.  Brake  and  change  speed  levers  are  not 
mounted  on  the  top  of  the  box  itself,  but  on  the  cast 
steel  end-plate  which  closes  the  box  and  receives  the 
ball  head  of  the  propeller  shaft  housing.  The  practice 
of  using  center  control  with  right-hand  steering  ap- 
pears to  be  a  growing  one  in  Belgium.  A  detail  of  this 
car  is  the  use  of  the  space  usually  occupied  by  the  rear 
gasoline  tank  for  a  tool  box.  This  is  fitted  in  flush  with 
the  top  of  the  frame  members,  and  would  at  first  sight 
be  mistaken  for  a  gasoline  tank.  The  arrangement  is 
acceptable  with  a  light  car  running  25  miles  to  the  gal- 
lon and  capable  of  carrying  a  good  supply  of  gasoline 
on  the  dash.  Although  of  high  class  the  Somea  is  a 
fairly  cheap  production  job  and  is  being  marketed  at 
25,000  francs  (at  present  exchange  $1,600)  with  five- 
passenger  body. 

Miesse  has  got  into  production  with  two  models,  a 


four  and  an  eight-ahead,  each  of  69  by  130  mm.,  with 
overhead  camshaft.  Another  new  overhead  camshaft 
job  is  the  Basse  30  hp.  four-cylinder  of  90  by  140  mm. 
This  is  a  detachable  head  engine  with  vertical  shaft 
inside  the  cylinder  casting,  and  spiral-bevel  gears.  The 
fan  is  driven  off  the  shaft  and  a  cross  shaft  operates 
pump  and  magneto  from  its  ends.  The  Dasse  has  an 
air-tight  dash,  but,  contrary-  to  the  usual  practice,  the 


(Above) — 2lltre  Somta  engine  with  overhead  valve. 
Note  aluminum  dash  with  air. tight  Joint  in  base- 
chamber 
(Below)  — Exceptionally  neat  Somen  Z-litre.  Gasoline 
t.inK  Is  on  rear  of  aluminum  dash.  Note  gasoline  feed 
pipe  and  cock  Just  above  it 
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dash  is  wood  instead   of  aluminum.     A   smaller  model 
has  a  four-cylinder  L-head  engine  of  75  by  130  mm. 

There  are  no  cycle  cars  produced  in  Belgium  and 
very  few  cars  of  less  than  122  cu.  in.  piston  displace- 
ment. The  smallest  on  the  market  appears  to  be  the 
Auto-Mecanique  P.  M.,  an  L-head  four-cylinder  of  69.5 
by  120  mm.  This  is  laid  out  for  cheap  production  and 
is  one  of  the  lowest  priced  cars  on  the  Belgian  market. 
Another  cheap  car  is  the  Belga,  the  feature  of  which  is 
a  friction  transmission  which  gives  direct  drive  through 
a  cone  clutch  on  top  and  only  a  frictional  point  contact 
when  running  on  a  lower  ratio. 

The  Pipe  Company  of  Brussels  has  been  one  of  the 
slowest  to  get  into  production,  having  just  come  out 
with  its  new  lines.  The  biggest  model  is  a  four-cylinder 
L-head  engine  with  inclined  valve  stems,  of  120  by  200 
mm.  This  is  one  of  the  biggest  engines  on  the  Euro- 
pean market,  and  the  practice  of  adopting  a  bore  of 
nearly  5  in.  for  a  four-cylinder  engine  is  quite  contrary 
to  the  general  European  tendency.  There  are  two  other 
Pipe  models,  with  four  cylinders  of  respectively  100  by 
180  and  80  by  150  mm. 

Renault  showed  his  new  models  with  some  modifica- 
tions in  design,  among  these  being  changes  in  the  radia- 
tor, which  is  no  longer  right  across  the  frame,  behind 
the  engine,  but  forming  a  bridge  over  the  engine,  with 
the  rear  cylinder  under  the  header  tank.  Wind  scoops 
are  fitted  on  the  radiator  core  in  order  to  direct  the 
current  of  air  into  the  tubes.  Renault  announces  that 
on  all  but  his  smallest  model  he  will  fit  diagonal  canti- 
lever springs,  the  forward  ends  of  which  are  shackled 
up  to  a  point  near  the  center  of  a  heavy  cross  frame 


member.  There  is  now  no  insweep  on  the  frame  mem- 
bers, these  being  uniform  in  width  throughout,  with  a 
false  frame  built  out  to  carry  the  running  boards  to  the 
full  width  of  the  chassis. 

Belgian  makers  have  not  taken  up  motor  truck  con- 
struction, consequently  this  part  of  the  exhibition  is  al- 
most entirely  foreign.  Among  the  new  features  is  a 
Berliet  5-ton  truck  with  worm-driven  rear  axle. 

Among  the  newcomers  is  the  Auto-Traction  semi- 
trailer, the  tractor  of  which  has  a  Minerva  Knight  engine 
of  90  by  140  mm.  The  feature  of  this  job  is  the  provision 
made  for  automatically  loading  the  trailer  on  the  rear 
end  of  the  tractor.  There  is  a  pronounced  upsweep  of 
the  front  end  of  the  trailer,  and  under  this  a  pivoted 
two-wheel  fore-carriage  which  only  carries  the  load  when 
the  trailer  is  stationary.  The  tractor  is  designed  to  back 
under  the  front  end  of  the  trailer,  rollers  on  the  front 
end  of  the  latter  fitting  into  grooves  on  the  top  of  the 
tractor  frame  members.  When  in  position  the  trailer 
fore-carriage  is  automatically  tilted  upward  and  back- 
ward so  that  its  wheels  are  quite  clear  of  the  ground, 
and  are  tucked  between  the  rear  end  of  the  tractor  frame 
members.    A  load  of  7  tons  is  carried  on  the  trailer. 

In  the  body  section  the  feature  was  the  attention  given 
to  all-weather  bodies.  These  have  been  particularly  de- 
veloped by  d'leteren,  one  of  the  leading  Belgian  builders. 
The  Minerva  company,  now  having  its  own  body  depart- 
ment, is  also  making  a  specialty  of  all-weather  bodies 
built  under  the  Gwynne  patents.  The  demand  for  a 
body  of  this  type,  which  gives  an  open  car  in  summer 
and  a  completely  closed  car  in  winter,  the  change  from 
one  to  the  other  being  made  in  less  than  a  minute,  is  be- 
coming strong. 


New  Chalmers  Body  Models 


A  NUMBER  of  refinements  in  the  body  finish  and  ap- 
pearance have  been  made  in  the  Chalmers  cars  for 
1922.  The  chassis  remains  unchanged.  A  new  type  of 
fender  has  been  adopted  which  has  a  deeper  crown  and 
which  is  made  from  heavier  gage  stock.  The  new  fender 
follows  the  contour  of  the  wheel  closer  than  the  former 
style,  giving  a  materially  altered  appearance.  Drum  type 
headlamps  have  been  adopted  and,  on  enclosed  cars,  cowl 
lamps  of  the  same  pattern  are  also 
fitted. 

Another  material  factor  in  alter- 
ing the  appearance  of  the  car  is  the 
adoption  of  a  new  radiator  shell  with 
an  aluminum  bead.     This  bead  sur- 
rounds the  core  and  gives  the  front 
end  of  the  car  a  distinctive  appear- 
ance.    Disk   wheels   are   now    fitted 
as  standard  equipment,  and  these,  i  i 
connection  with  a  lower  top,  accentu- 
ate the  long  lines  of  the  car.    Carry- 
ing out  the  low  effect,  there  is  now  a 
one-piece  windshield  in  place  of  the 
two-piece    type    formerly    employed. 
In  the  construction  of  the  top,  all  of 
the    seams    have    been    made    water 
tight  and  there  are  no  exposed  bows, 
one  bow  having  been  eliminated   in 
the  new  model.    The  tool  kit  is  now 
in  the  left  front  door  on  all  models 
and  the  side  curtains  are  carried  in 
flat  pockets  outside  of  the  regular  door  pocket. 

One  of  the  refinements  in  the  finish  of  the  body  is  the 
addition  of  a  dull  finish  molding  strip  around  the  top 
edge.  Kick  pads  and  foot  pads  are  placed  on  the  apron 
and  running  boards,  and  on  the  roadster  there  is  a  trap 


door  in  the  deck.  For  more  accessible  control,  the  starter 
has  been  placed  between  the  clutch  and  brake  pedal,  and 
the  dash  layout  has  been  rearranged  to  secure  greater  ac- 
cessibility of  the  instruments.  The  body  hardware  has 
been  entirely  revamped,  even  to  the  hub  caps,  which  are 
now  of  new  design  carrying  the  initials  of  the  Chalmers 
Motor  Co.,  and  the  door  handles  which  are  of  the  exposed 
type. 


New    series    Chalmers    Six    five-passenger    touring    car.    showing 
standard    equipment 


Prices  of  the  car  are  for  the  Model  C  roadster,  $1,245; 
C,  five-passenger  touring  car,  $1,295;  C,  coupe,  $1,995;  C, 
sedan,  $2,295,  and  B,  seven-passenger  touring,  $1,395.  The 
sport  model  has  been  discontinued,  as  it  is  practically 
duplicated  in  the  present  five-passenger  model. 
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New  Four-Cylinder  Car  Has  Brakes 

on  All  Wheels 

Frontenac  is  designed  along  racing  car  ?ines  with  197  cu.  in.  engine  and 
foot  operated  four-wheel  hrakes.  Chain-driven  overhead  camshaft  and 
location  of  electrical  units  alongside  the  gearset  gives  a  clean  appearing 
powerplant.     Open  cars  are  expected  to  sell  for  less  than  S2.300. 

By  J.  Edward  Schipper 


THE  new  Frontenac,  which  incorporates  a  great  many 
unique  features  of  design,  is  now  being  made  ready 
for  production.  The  car  was  designed  by  Louis 
Chevrolet  and  C.  W.  Van  Ranst,  who  has  been  associated 
with  Chevrolet  on  the  racing  cars.  It  is  of  original  design 
throughout,  incorporating  an  overhead  camshaft  engine, 
four-wheel  brakes  and  many  other  departures  from  usual 
practice.  In  spite  of  this,  the  designers  claim  that  the 
car  will  be  in  the  $2,000  class  when  it  is  put  on  a  produc- 
tion basis,  which,  they  state,  will  be  early  in  the  spring 
of  1922. 

The  engine  is  a  3%  by  5y2-in.,  four-cylinder,  block  cast. 
The  cylinder  head  is  cast  separately  from  the  block  and 
the  crankcase  is  also  a  separate  aluminum  casting  with  a 
pressed  steel  bottom  pan.  The  clutch  and  gearset  are 
mounted  on  the  engine,  forming  a  unit  powerplant. 

The  piston  material  has  not  as  yet  been  decided  upon, 
but  it  will  probably  be  an  aluminum  alloy.  The  piston 
length  is  4^/4  in.,  and  the  design  incorporates  the  Nelson 
patent  features,  having  an  expander  in  the  form  of  a 
double  ended  bolt  which  determines  the  piston  clearance 
in  a  plane  at  right  angles  to  the  piston  pin.  The  piston 
is  turned  round  to  .008  in.  clearance  in  the  cylinder  wall 
and  then  expanded  .0025  in.  by  the  expander.  When 
heated,  the  piston  is  said  to  expand  only  in  the  plane  of  the 
piston  pin  and  to  return  to  the  normal  round  shape. 

I-beam  connecting  rods  with  11  in.  center  distance  are 
employed.  The  crankshaft  has  three  bearings  with  2y8, 
2  3/16  and  214  in.  diameter  at  front,  center  and  rear,  re- 


spectively. The  lengths  of  the  bearings  are,  respectively, 
3,  21/2  and  S'k  in.,  front  to  rear.  The  crankshaft  is  a 
plain  disk  type,  the  end  thrust  being  taken  by  the  center 
bearing;  .00.5  in.  end  play  is  allowed  in  the  cran"'-^''  -''V 

One  of  the  interesting  features  of  the  Frontenac  e 

is  the  method  of  driving  the  camshaft.  This  is  by  means 
of  two  chains  through  a  relay  idler,  permitting  the  reduc- 
tion to  be  stepped  up  and,  consequently,  reducing  the 
sprocket  size.  The  chain  employed  is  the  Link-Belt,  unit 
type,  with  a  spring  idler  take-up.  The  overhead  cam- 
shaft is  hollow  and  mountetl  in  three  bearings.  The  cam-* 
are  pierced  with  oil  holes  at  the  point  of  commencement 
of  the  lift.  The  camshaft  chamber  is  oil  tight  and  separated 
from  the  valve  chamber.  The  valve  action  is  bj  rocker 
arm  to  an  adjustable  tappet  which  operates  through  an 
oil  tight  bushing.  The  rocker  arm  is  a  ver>'  light  forging, 
hardened  and  ground  on  the  bearing  surface.  The  bush- 
ing guide  is  of  cast  iron.  The  tappet.s  are  hollow  steel 
and  the  valves  seat  directly  in  the  head.  Both  the  inlet 
and  exhaust  valves  are  of  the  same  size,  although  the 
materials  differ,  high  tungsten  being  used  for  exhaust 
and  low  tungsten  for  inlet.  The  valves  are  1"<5  in.  clear 
diameter  and  have  a  lift  of  ^s  in.  from  a  30  deg.  seat. 
The  stem  diameter  is  ^s  in.  The  valves  are  so  timed  that 
the  exhaust  opens  45  deg.  before  lower  dead  center,  closes 
at  10  deg.  after  upper  center  and  the  intake  opens  10  deg. 
past  upper  center  and  closes  nt  40  deg.  past  lower  center. 

Lubrication  is  by  high  pressure  system,  normal  pressure 
being  50  lb.     Leads  are  carried  to  the  three  main  bearings 


1— 


Riflht   side    of   engine    used    in    the    Frontenac   car   showing   exhaust   manifolo.     End   of  cone  !•  shown   at  bottom    of 
manifold.     2 — Carbureter    and     Intake     side    of    new     Frontenac    engine 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


January  5,  1922 


3— Camshaft  and  valve  chamber  on  new  Frontenac.    The 
overhead    camshaft    mounting    structure    is    of    diecast 

aluminum 

and  from  these  to  the  connecting  rod  bearings.  The  oil  is 
led  under  reduced  pressure  to  the  camshaft,  the  leads 
passing  to  the  center  camshaft  bearing,  where  the  oil 
flows  through  a  small  hole,  which  has  the  effect  of  reduc- 
ing the  pressure.  There  is  a  regulating  valve  equipped 
with  a  check  to  keep  the  oil  pump  full  of  oil,  and  a  by-pass 
for  oil  pumped  in  excess  of  requirements. 

Cooling  water  is  circulated  by  thermo-syphon  action. 
A  four-blade  fan  is  mounted  on  the  shaft  which  carries 
the  relay  sprocket  for  the  camshaft  drive  chain.  The 
water  passages  are  large,  none  being  less  than  %  in.  in  the 
coring  at  any  point.  The  spark  plugs  are  mounted  in  the 
side  of  the  cylinder  block  and  are  completely  surrounded 
by  water. 

Ignition  is  by  the  Delco  system  and  both  automatic  and 
manual  advance  are  furnished.  The  generator  drive  is 
on  the  rear  end  of  the  gearset,  the  chain  being  driven  from 
the  rear  end  of  the  main  shaft,  thus  it  only  is  in  operation 
when  the  car  is  under  way.  This  allows  the  engine  to  ac- 
celerate suddenly  without  danger  of  stripping  the  gen- 
erator drive  gears.  The  starting  motor  balances  the  gen- 
erator on  the  other  side  of  the  transmission  gearset,  leav- 
ing the  engine  clear  and  also  giving  a  distribution  of 
weight  toward  the  center  of  the  car.  Bendix  drive  and 
shift  is  employed  on  the  starter.  Another  advantage  re- 
sulting from  this  location  of  the  generator  and  starting 
motor  is  a  decreased  length  of  wiring. 

An  interesting  point  in  connection  with  the  engine  as- 
sembly is  that  the  studs  for  the  crankcase  and  head  are 
screwed  into  the  block,  thus  eliminating'  the  necessity  for 
solid  bosses  through  the  block  to  take  care  of  continuous 
stud  mountings.  Eight  9/16  in.  nickel  steel  studs  are  em- 
ployed for  the  case.  There  are  thirteen  head  studs  7/16 
in.  in  dameter.  The  cover  of  the  valv?  mechanism  is  of 
aluminum  and  is  held  in  place  by  ten  cap  screws. 

Gasoline  is  fed  by  vacuum  to  the  carbureter  from  a  20 
gal.  tank  at  the  rear  of  the  chassis.  The  make  and  size  of 
the  carbureter  has  not  as  yet  been  determined,  but  it  will 
be  either  IV2  or  1%  in.,  taking  in  all  cold  air.  The  car- 
bureter is  a  horizontal  type  with  vertical  flange  and  the 
mixture  is  led  through  a  transverse  pipe  directly  across 
the  block  between  the  two  middle  cylinders  tc  the  opposite 
side  where  the  heavier  fuel  particles  come  ;nto  contact 
with  a  heated  cone  which,  is  in  contact  with  the  exhaust. 
The  vaporized  portions  of  fuel  pass  upwards  into  the  in- 
take. The  hot  cone  vaporizes  the  heavier  particles  of 
fuel,  allowing  them  to  join  the  in-going  gases  which  flow 
up  the  vertical  intake  passage.  The  cone  being  on  the 
right  side  of  the  engine  is  in  the  path  of  any  liquid  fuel 
which  drains  to  that  side,  due  to  traveling  with  the  left 


wheel  on  the  crown  of  the  road.     The  cone  is  shown  dia- 
grammatically  in  the  sketch  herewith. 

The  clutch  is  a  single,  dry  plate  type  which  will  be 
bought  outside,  and  the  gearset  is  a  three-speed  type  with 
a  double  bearing  on  the  rear  end  of  the  main  shaft  to  take 
the  generator  drive  stresses.  The  halves  of  the  double 
bearing  are  placed  about  3  in.  apart.  One  of  the  features 
of  the  transmission  gearset  is  the  large  oil  filler  which  is 
located  in  the  front  valve  cover. 

Propulsion  is  by  means  of  a  hollow  shaft  with  two  uni- 
versals.  The  rear  axle  is  of  Frontenac  design  with  spiral 
bevel  gear.  It  is  a  %  floating  type  with  a  ratio  which 
will  probably  be  about  4^/^  to  1.  The  pinion  shaft  has  a 
bearing  on  each  side  of  the  pinion  and  the  axle  construc- 
tion is  very  similar  to  those  used  on  the  Frontenac  racing 
cars.  The  front  axle  is  an  I-beam  section  and  is  of  the 
inverted  Elliot  type.  The  wheels  are  equipped  with  32 
by  4-in.  tires. 

Four-wheel  brakes  are  employed  for  the  service  layout 
and  a  brake  on  the  rear  end  of  the  transmission  is  em- 
ployed for  the  emergency.  The  four  service  brakes  are 
all  internal  expanding  shoe  type  operated  by  cams.  As 
is  usual  with  four-wheel  brakes,  the  king  pins  in  the  front 
axle  are  inclined  so  that  if  produced  they  would  intersect 
the  ground  at  the  point  of  contact  of  tire  and  road.  The 
four-wheel  brake  cams  are  mechanically  operated.  The 
hand  brake  is  a  metal-to-metal  internal  expanding  type. 
The  emergency  brake  ratchet  is  cast  in  the  cover  of  the 
transmission  and  is  so  arranged  that  when  the  brake  is 
applied  it  cannot  be  jammed  on  so  hard  as  to  make  it  very 
difficult  to  release.  The  lever  has  direct  action  to  the 
brake  cam  piece  without  exposed  parts. 

The  frame  is  of  deep  section  pressed  steel  with  the 
front  springs  outside  of  the  frame,  as  in  the  Frontenac 
racer.  The  springs  are  semi-elliptic,  front  and  rear.  A 
full  line  of  bodies  will  be  provided,  the  open  cars  to  sell 
for  less  than  $2500.  The  cars  are  replete  with  detail 
features  of  interest,  such,  for  instance,  as  the  location  of 
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A — Diagrammatic   sketch    of  hot   cone   system    used   to 
assist    vaporization    on    Frontenac   engine 

the  breather,  which  is  in  the  front  inspection  cover  over 
the  valve  mechanism.  The  front  end  timing  chain  cover 
carries  a  funnel-shaped  guide  to  assist  in  the  easy  engage- 
ment of  the  starting  crank.  A  number  of  details  are  un- 
settled at  this  writing  and  the  final  design  will  probably 
not  be  complete  until  ready  for  production. 


THE  Bureau  of  Standards  has  been  invited  to  take  an 
active  part  in  organizing  and  executing  a  compre- 
hensive series  of  investigations  relating  to  the  properties, 
testing,  and  standardization  of  molding  sands.  The  Bu- 
reau has  done  considerable  work  on  this  subject  in  the 
past,  and  it  is  to  be  expected  that  with  the  active  co- 
operation of  the  American  Foundrymen's  Association,  the 
National  Research  Council,  and  others,  considerable  prog- 
ress will  be  made  in  this  important  subject. 
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Continental  Manufacturers  Turn  to 

Light  Cars 

High  taxes  and  high  cost  of  fuel  causing  French  makers  to  l>uil«l  machines 
of  from  10  to  12  hp.  Some  jobs  may  be  strong  competitors  of  light  built 
American  cars  in  foreign  markets.  Prices  range  from  8,500  francs  for 
two-seater  to  95,000  francs  for  car  de  hixe.    Four  wheel  brakes  a  feature. 
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By  W.  F.  Bradley 
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THROUGHOUT  Europe  generally  the  public  is  calling 
for  cars  which  are  cheaper  to  purchase  and  main- 
tain. As  a  consequence  all  manufacturers  have  put 
on  the  market  a  four-passenger  car  of  nominally  10  to  12 
hp.  These  have  four-cylinder  engines  varying  in  bore 
from  60  to  75  mm.  (2.3  to  2.9  in.)  and  generally  have  a 
vv^heelbase  from  100  to  120  in.,  with  a  48  to  54  in.  track. 
The  only  counterparts  of  the  American  type  cheap  produc- 
tion car  with  comparatively  big  engine  are  the  Berliet, 
with  a  cheap  four-cylinder  of  3.5  to  5.1  in.  bore  and  stroke; 
the  Lorraine-Dietrich,  with  an  overhead  valve  six,  and 
the  Bellanger,  which  is  assembled  in  France  with  parts 
imported  from  Detroit. 

All  the  other  makers  offer  cars  with  smaller  engines, 
120  cu.  in.  generally  being  the  maximum  piston  displace- 
ment. They  are  all  four-passenger  types,  for  some  of  them 
have  a  narrower  track  than  the  standard  56  in.  These 
10  to  12  hp.  cars  are  more  economical  to  maintain  in 
Europe  than  the  American  types,  for  they  pay  less  in 
taxation  and  have  a  lower  gas  consumption.  Their  makers 
claim  to  be  able  to  meet  American  competition  on  foreign 
markets  by  reason  of  a  higher  quality  of  finish  and  a  lower 
cost  of  maintenance,  which  will  offset  the  greater  initial 
cost. 

While  there  is  uniformity  in  piston  displacement  there 
is  a  wide  diversity  in  design  and  in  production  and  selling 
costs.  Citroen  still  markets  the  cheapest  four-passenger 
car  on  the  French  market,  his  latest  cut  having  brought 
the  price  down  to  13,900  francs  (this  amount  includes  the 
state  10  per  cent  luxury  tax),  or  at  present  exchange  $993. 
A  car  of  this  type  kills  all  American  competition  on  the 


French  market,  where,  however,  conditionj  are  artificial 
by  reason  of  exchange  rates  and  a  high  import  duty.  Even 
in  other  countries,  where  exchange  rates  are  more  norma 
and  import  duties  do  not  play  the  same  Importance,  thu 
and  other  cheap  French  cars  offer  real  competition  to  the 
cheaper  American  types.  Renault  is  listing  his  cheap  pro- 
duction four-passenger  four-cylinder  10  hp.  car  at  19,000 
francs. 

Fiat  has  a  car  of  similar  size  and  power,  but  of  higher 
finish,  which  has  just  been  reduced  on  the  French  market 
to  21,500  francs.  Talbot-Darracq  has  come  into  this  claas 
with  a  cheap  production  10  hp.  overhead  engine,  four  or 
five-passenger  body,  48  in.  track,  118  in.  wheelbase,  which 
is  being  marketed  at  22,000  francs,  complete.  In  the 
bigger  class  comes  Lorraine-Dietrich  with  a  six-cylinder 
six-passenger  selling  at  28,750  francs,  complete.  These 
few  examples  are  cars  not  only  of  local  importance,  but 
which  will  figure  on  international  markets. 

Apart  from  these  cheap  production  models,  there  is  a 
big  series  of  10  to  12  hp.  cars  not  comparable  with  any- 
thing produced  in  America,  for  they  have  a  finish  and  a 
quality  which  in  the  United  States  is  nearly  always  aaao- 
ciated  with  costly  cars.  Delage,  whose  original  program 
was  a  high  grade  six,  has  put  forth  an  11  hp.  four-cylinder 
with  front  wheel  brakes  which,  while  of  high  quality,  has 
been  closely  studied  with  a  view  to  low  production  co»ta 
and  is  selling  at  26,900  francs  with  six-passenger  open 
body.  Delaunay-Belleville,  a  firm  formerly  associated  with 
big,  costly  cars  only,  now  has  a  modern  10  hp.  cha-- 
with  a  four-cylinder  engine  of  72  by  120  mm.  bore  fcu^. 
stroke.    Panhard-L,evassor  has  stepped  into  a  smaller  car 


Mathis  cyclecap 


Citroen  big  production  llgHt  2-Beater  with  5-hp.  engine 
and   Deico  Ignition 
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(Above) — Fiat  12-cylinder  overhead  valve  engine 
(Below)    Voisin   all  aluminum    Knight  type   12-cyrmder 

class  with  a  four-cylinder  Knight  of  only  60  by  105  mm. 
bore  and  stroke.  Voisin,  another  firm  having  established 
a  reputation  with  big,  high-grade  cars,  has  come  into  the 
cheaper  car  class  with  a  four-cylinder  sleeve  valve  engine 
on  the  Knight  principle,  although  not  built  under  Knight 
patents,  of  60  by  110  mm.  bore  and  stroke.  These  cars 
primarily  meet  French  requirements;  they  are  also  very 
suitable  for  most  other  European  countries,  and  it  remains 
to  be  seen  if  they  can  compete  with  American  types  on 
more  distant  markets.  To  prove  that  these  small  engined 
cars  can  be  used  satisfactorily  for  long  distance  touring, 
Delage  carried  out  a  series  of  long-distance  daily  demon- 
stration runs  during  the  last  half  of  September  with  the 
following  results: 

Paris-Cherbourg  and  back,  540  miles,  33  m.p.h. ;  23 
m.p.gal. 

Paris-Brussels  and  back,  450  miles,  21  m.p.h.;  23.8 
m.p.gal. 

Paris-Strasbourg,  289  miles,  34  mp.h. ;  22  m.p.gal. 

Strasbourg-Geneva,  248  miles,  31   m.p.h.;  21.4  m.p.gal. 

Geneva-Paris,  333  miles,  34  m.p.h  :  23  m.p.gal. 

These  runs  were  undertaken  with  a  stock  model  under 
normal  touring  conditions,  and  they  give  a  general  indica- 
tion of  what  can  be  expected  of  this  class  of  French 
economical  light  car. 

Below  the  light  two-seater  is  the  cycle  car.  Under  the 
French  Government  tax  regulations  a  cyclecar  is  an  auto- 
mobile of  not  over  67  cu.  in.  piston  displa^f  ment  and  770 
lb.  weight.  There  are  no  mechanical  rest  -ictions,  with 
the  consequence  that  many  of  these  machines  are  only 
standard  automobiles  in  miniature,  with  nothing  in  com- 
mon with  the  original  type  of  cyclecar  developed  from  the 
motorcycle. 

Citroen  has  not  officially  entered  the  cyclecar  field,  for 
his  5  hp.  two-seater,  vdth  a  four-cylinder  55  by  90  mm. 
engine,  fits  the  piston  displacement  rule,  but  its  weight 


lifts  it  out  of  the  cyclecar  into  the  light  car  class.  Citroen 
is  marketing  this  car  at  8500  francs,  complete,  with  light- 
ing and  starting,  spare  wheel  and  spare  tire,  and  two- 
seater  open  body.  In  order  not  to  interfere  with  the  pro- 
duction of  his  10  hp.  car,  the  Bayard-Clement  factory  has 
been  purchased  for  the  construction  of  this  new  model. 
The  importance  of  this  move  is  that  Citroen  has  got  down 
to  a  price  which  is  comparable  with  that  of  the  cyclecars 
built  by  comparatively  unknown  firms  and  he  possesses 
a  commercial  organization  second  to  none  in  Europe.  Pro- 
duction on  a  big  scale  will  not  begin  for  several  months, 
but  it  is  understood  that  as  soon  as  the  car  is  ready  a  big 
advertising  campaign  will  be  undertaken  and  for  the  first 
time  in  France  sales  will  be  made  on  the  installment  plan. 

The  Salmson  Aviation  Motor  Co.,  one  of  the  biggest 
firms  of  its  kind  in  France,  has  put  into  production  a  light 
two-seater  which  complies  with  the  official  definition  of  a 
cyclecar,  and  which,  like  the  new  Citroen,  has  all  the 
standard  features  of  a  full  sized  automobile,  the  selling 
pricd^  of  which  is  8,900  francs.  There  is  thus  the  anomaly 
of  a  car  which  is  not  officially  accepted  as  a  cyclecar  sell- 
ing at  a  lower  price  than  an  officially  accepted  cyclecar. 
Mathis  has  also  put  on  the  market  a  little  two-seater  fitting 
the  cyclecar  definition,  which  is  sold  at  8,900  francs. 
These  three  types  have  water  cooled  four-cylinder  engines, 
three-speed  transmission,  and  shaft  drive. 

In  contradistinction  to  the  small  and  cheap  cars,  a  num- 
ber of  very  high-class  and  costly  models  are  being  pro- 
duced. In  not  a  single  case  are  these  luxury  types  in- 
tended to  replace  a  cheaper  model,  for  while  no  firms  have 
abandoned  a  cheap  model  in  favor  of  an  expensive  one, 
there  are  numerous  examples  of  costly  cars  being  dropped 
in  favor  of  cheap  ones.  The  idea  seems  to  have  been  to 
round  off  a  well-proportioned  series  by  a  limited  produc- 
tion of  a  high  grade  model. 

Fiat  has  produced  a  Super-Fiat  which,  with  a  chassis 
price  of  95,000  francs,  is  probably  the  most  expensive 
automobile  manufactured  on  the  Continent.  Fiat,  how- 
ever, has  been  on  the  market  for  two  years  with  three 
types  of  cars  calculated  to  meet  general  requirements,  and 
it  is  stated  that  the  Super-Fiat  will  be  produced  in  very 
limited  quantities.  It  is  a  twelve-cylinder  of  85  by  100 
mm.  bore  and  stroke,  rated  at  40  to  60  hp.,  but  really  de- 
veloping more  than  twice  the  higher  figure. 

Gabriel  Voisin  has  also  produced  a  high-grade  twelve- 
cylinder,  intended  to  be  a  limited  production  job,  but  at 
the  same  time  the  firm  has  put  out  a  10  hp.  light  car  sell- 
ing at  23,000  francs.  Panhard  has  a  new  60,000  franc 
chassis  with  an  eight-ahead  Knight  engine,  which  will 
come  in  direct  competition  with  the  six-cylinder  Hispano- 
Suiza,  but  here  again  the  firm  has  added  a  10  hp.  car 
selling  complete  at  23,800  francs.  Delaunay-Belleville, 
after  undergoing  a  complete  technical  and  commercial 
transformation,  has  put  an  expensive  six-cylinder  chassis 
on  the  market,  but  has  paired  it  with  a  comparatively 
cheap  10  hp.  model.  Hotchkiss  appears  with  a  new,  high- 
grade  six,  but  the  medium  class  car  is  retained.  Bugatti 
has  a  high-grade  three-litre  eight-ahead  on  original  lines. 
Business  necessity  appears  to  have  pushed  these  firms 
into  cheap  car  construction,  while  love  for  the  mechanic- 
ally perfect  has  caused  them  to  build  a  luxury  type.  Con- 
sidered as  a  whole,  the  program  of  the  French  industry 
is  very  much  more  healthy  than  in  1919;  not  only  are 
there  fewer  "irrespective  of  price"  cars,  but  no  maker  is 
attempting  to  operate  exclusively  on  this  class  of  car. 

Undoubtedly  the  outstanding  mechanical  development  of 
recent  years  is  the  use  of  front  wheel  brakes.  Thirty- 
seven  makers  have  taken  up  braking  on  all  four  wheels 
either  for  some  of  their  models,  or  in  certain  cases  for 
all  of  them. 

Front  wheel  brakes  have  gained  the  confidence  of  the 
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French  public  by  the  way  in  which  they  have  been  intro- 
duced. Used  first  of  all  on  racing  cars,  they  gave  entire 
satisfaction,  and  the  public  was  given  conclusive  demon- 
strations of  their  ability  to  stop  a  car  rapidly  and  safely. 
Later  they  were  used  on  a  few  very  high-grade  cars,  such 
as  Delage  and  Hispano-Suiza  and,  having  been  built  with 
extreme  care,  the  public  was  further  convinced  of  their 
safety.  Experimental  work  has  been  long  and  often  cost- 
ly, but  no  inefficient  or  unsatisfactory  type  of  brake  ever 
having  been  put  on  the  market,  users  never  have  been 
able  to  raise  any  objections  against  this  system  of  brak- 
ing, and  the  general  impression  now  is  so  good  that  the 
public  is  asking  for  front  wheel  brakes  whatever  the  price 
of  the  car. 

The  latest  development  in  this  connection  is  the  use  of 
the  servo-brake  by  which  the  momentum  of  the  car  i.s 
employed  to  bring  it  to  a  standstill.  Hispano-Suiza  was 
the  first  to  use  a  servo-brake  on  a  stock  car;  Ballot  has 
used  one  on  his  racing  models.  Panhard  is  now  fitting  a 
servo-brake  on  the  recently  produced  eight  cylinder-in- 
line. The  Hallot  servo-brake  has  been  taken  up  under 
license  by  Chenard-Walcker,  Bignan  and  others. 

Rolland-Pilain  has  a  very  original  type  of  hydraulic- 
pneumatic  brake,  claimed  to  be  protected  by  master 
patents.  This  firm  maintained  that  the  braking  system 
used  on  the  Duesenberg  racing  cars  in  the  French  Grand 
Prix  was  an  infringement  of  their  patents  and  conse- 
quently obtained  an  official  injunction  against  them.  One 
of  the  features  of  the  Rolland-Pilain  system  is  the  com- 
bination of  the  pneumatic  with  the  hydraulic  system,  thus 
avoiding  the  shocks  of  the  hydraulic  brake,  and  allowing 
of  an  adjustment  which  prevents  the  blocking  of  the  road 
wheels.  The  details  of  this  braking  system  are  shown 
in  the  drawing  below. 

The  new  high-grade  cars  are  all  distinctive  in  design 
and  execution.  The  twelve-cylinder  Voisin  is  a  Knight 
type,  but  not  built  under  Knight  license;  its  cylinders 
measure  80  by  120  mm.  and  each  block  of  six  is  an 
aluminum  casting  mounted  on  an  aluminum  crankcase. 
One-half  the  intake  manifold  is  cast  with  each  block,  and 
these  two  blocks  are  bolted  together,  making  a  single 
ananifold  for  the  twelve  cylinders,  with  the  carbureter  at 


(Above)    Bugatti    183   cu.    In.  straight  eight.      Magneto 

is   in   square   box 

(Be'ow)    Bugatti    183    cu.    in.    straight   eight 

the   rear   projecting  through   the  aluminum   da.sh.     This 
gives    accessibility    to    the    carbureter,    which    is    at    the 


Rclland-Pilain        hydraulic-pneumattc       fowr- 
wheel    brai<e   system:    A.    pump:    B.   piston    of 
same:     C,     pump    drive:    D.     oil     reservoir;     E. 
admission    valve:    F.    air    pocket    designed    to 
steady  the   oraking  action;  G.  delivery   valv*; 
H.    brake   action   adjusting   screw;   I.   regulat- 
ing    orifice     controlling    duration     of     pressure 
during    disch.^.-ge:    J.    plp« 
conducting     flue     under 
pressure    to     brake    cylin- 
der:  K.  brake  cylinder;  L. 
brake     piston:     M.     fSiiin^ 
plug;     N.     t'nks    of     brako 
mechanism 


Ct^^^ 
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Chassis  of  the  new  12-cylinder  Super-Fiat 

driver's  feet,  but  hidden  by  a  quick  detachable  aluminum 
plate.  To  overcome  any  porosity  in  the  aluminum  cylin- 
der block,  the  inside  of  the  vv^ater  jacket  is  enamelled 
under  pressure  and  baked.  The  intake  manifold  is  treated 
in  the  same  way  to  assure  a  perfectly  smooth  surface. 

The  crankshaft,  which  has  a  minimum  diameter  of  2.16 
in.,  is  in  two  parts,  keyed  and  bolted  together,  and  is 
carried  in  three  roller  bearings,  with  a  ball  thrust  bearing 
at  the  rear.  Auxiliary  connecting  rods  are  dispensed 
with,  for  the  sleeves  each  have  a  couple  of  lugs  cast  on 
their  base,  with  their  inner  faces  turned  cylindrically  and 
mounted  directly  on  the  eccentric  shaft  with  split  bronze 
bushings.  The  timing  gear  consists  of  a  helical  pinion 
on  the  crankshaft  driving  a  cross  shaft  at  the  front  of 
the  engine,  this  cross  shaft  operating  the  two  eccentric 
shafts  by  means  of  helical  gearing  and  driving  the  water 
pump  from  one  end  and  the  Delco  high-tension  distributor 
from  the  other.  The  pinions  on  the  eccentric  shaft  are 
mounted  on  a  fixed  hub,  with  a  slot  and  a  bolt.  When  the 
correct  engagement  of  the  two  gears  has  been  obtained, 
two  holes  are  drilled  through  pinion  and  hub,  and  the  two 
are  secured  together  by  a  couple  of  bolts. 

Voisin  has  pushed  the  all-enclosed  idea  on  this  car  to 
extremes.  Externally  the  cylinders  are  a  slab-sided  block 
with  a  squared  exhaust  manifold  dropping  from  each  side. 
There  is  no  opening  between  base  chamber  and  frame 
members,  nor  between  engine  base  and  dash,  and  back  of 
the  dash  everything  is  covered  in  flush  with  the  top  of 
frame  members  by  means  of  detachable  aluminum  plates. 

Four  wheel  brakes  with  hydraulic  operation  are  a  fea- 
ture of  this  chassis.  The  car  is  being  shown  with  a  forged 
front  axle,  but  the  production  job  has  a  tubular  axle.  A 
feature  of  the  springing  is  the  use  of  semi-elliptics  at  the 
rear,  with  a  considerable  offset  of  the  axle.  To  compensate 
for  the  short  length  of  spring  behind  the  axlo,  the  rear  end 
is  shackled  with  a  long  coil  spring  in  a  metal  housing. 

The  new  Super-Fiat  twelve-cylinder  model  has  its 
cylinders  in  two  blocks,  at  an  angle  of  60  deg.  A  detach- 
able head  is  used,  with  a  single  camshaft  in  the  base 
chamber  and  operation  of  the  valves  by  hollow  push  rods, 
going  through  the  cylinder  casting,  and  rocker  arms. 
Exceptionally  clean  lines  have  been  secured;  there  are  no 


external  rods  or  wires,  and  the  only  visible  moving  part 
is  the  gear  driven  fan.  The  exhausts  are  on  the  outside 
of  the  cylinder  blocks,  the  lead  being  dropped  down  from 
the  center  and  surrounded  by  an  aluminum  casing.  In 
the  Vee  the  engineers  have  lodged  the  electric  generator 
and  the  water  pump,  and  hidden  them  from  view  by  a 
close  fitting  aluminum  plate.  The  intake  manifold  ar- 
rangement is  original,  for  it  is  cast  with  the  aluminum 
water  outlet  pipe  from  the  two  blocks  of  cylinders,  and 
the  single  carbureter  is  bolted  up  to  the  water  outlet,  with 
the  main  air  intake  just  to  the  rear  of  the  radiator.  A 
cross  shaft  at  the  front  of  the  engine  drives  the  two  high- 
tension  distributors,  for  this  car  is  fitted  with  generator 
battery  ignition  of  Fiat's  own  design. 

Gasoline  is  under  pressure  in  a  rear  tank,  the  initial 
supply  being  obtained  by  an  air  pump  automatically  put 
into  operation  when  the  starting  motor  begins  to  turn.  A 
thermostat  is  fitted  on  the  cooling  system,  and  the  alumi- 
num fan  is  direct  driven  through  a  flexible  coupling.  No 
electric  wiring  is  visible,  for  aluminum  covers  have  been 
used  everywhere.  An  unusual  position  for  the  storage 
battery  is  in  an  aluminum  box  on  the  dash. 

Three  forward  speeds  and  reverse  are  used  on  this  car. 
It  is  claimed  that  it  is  impossible  for  any  person  to  tell,  by 
sound,  whether  the  car  is  running  on  its  direct  or  its  first 
indirect  gear.  Rear  axle  construction  is  the  same  as  on 
other  Fiat  models,  but  with  the  drive  transmitted  through 
a  heavy  central  cross  frame  member.  Rear  springing  is 
distinctive:  A  very  long  cantilever  is  mounted  directly 
under  the  frame  members,  the  main  leaf  of  each  spring 
being  shackled  to  an  oscillating  spring  pad  on  the  axle 
housing,  this  being  automatically  lubricated  from  the  in- 
terior of  the  housing.  The  second  leaf  of  the  spring  is 
nearly  twice  the  length  of  the  main  leaf,  and  is  extended 
rearwards  and  attached  by  means  of  rollers  to  the  ex- 
tremity of  the  frame  member.  This  leaf  has  two  different 
cambers,  and  thus  tends  to  eliminate  rebound,  while  also 
giving  lateral  stability  to  the  rear  end  of  the  chassis. 
Brakes  are  fitted  on  all  the  wheels. 


Bugatti     8-cylinder,     showing    torque    members    each 

«lde  of  propeller  shaft,  with  compressed  fabric   links. 

(Upper   corner)    Bugatti  2-spoi<e  steering  wheel 
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Bugatti's  183  cu.  in.  eight  ahead  is  another  original 
job.  The  cylinders,  measuring  69  by  100  mm.,  are  in  two 
castings,  but  having  a  common  water  jacket  and  a  one 
piece  overhead  valve  gear  cover,  the  appearance  is  that 
of  a  block  casting.  There  are  three  vertical  valves  in  the 
head,  with  overhead  camshaft,  having  centrally  placed 
vertical  shaft  drive.  From  its  base  this  shaft  drives  the 
water  pump  on  one  side  and  the  magneto  on  the  opposite 
side.  There  is  a  plain  bearing  between  each  pair  of  ad- 
jacent cylinders,  and  an  additional  bearing  outside  the 
clutch  shaft.  This  is  obtained  by  the  use  of  an  open 
clutch  housing  bolted  to  the  rear  face  of  the  engine  base 
chamber.    The  engine  develops  90  hp.  at  3400  r.p.m. 

Bugatti  uses  only  two  speeds  and  reverse,  it  being  claimed 
that  this  is  quite  sufficient  with  an  engine  of  this  power 
in  an  exceptionally  low-weight  chassis.  The  indirect  and 
the  reverse  gears  are  contained  in  the  combined  differential 
and  gearbox  housing  on  the  rear  axle.  Axle  tubes  are 
machined  from  the  solid  steel  billets  and  the  central  hous- 
ing is  of  aluminum.  On  each  side  of  the  propeller  shaft 
there  is  a  channel  section  torque  member,  with  hardwood 
filling  bolted  to  the  differential  housing  at  the  rear  and 
attached  at  the  front  to  the  extended  engine  base  chamber 


by  compressed  fabric  links.  The  change  speed  and  the 
brake  levers  are  mounted  on  one  of  these  members. 
Bugatti's  distinctive  type  of  quarter  elliptic  spring  with 
the  thick  end  rearwards  is  used  on  this  chassis  in  con- 
junction with  a  shock  absorber,  the  friction  drum  of  which 
is  inside  the  brake  drum.  Hydraulic  brakes  are  fitted  to 
all  four  wheels,  and  are  .supplemented  by  a  hand  control. 
There  is  a  very  unusual  use  of  compressed  fabric  in  the 
steering  gear  connections.  At  the  base  of  the  steering 
column  there  is  a  fabric  coupling  of  the  type  commonly 
employed  on  drive  shafts.  The  transverse  steering  tie 
bar  is  formed  of  two  steel  tubes,  with  oval  shaped  ends 
formed  of  compressed  fabric  about  Vz  in.  in  thickness, 
held  between  steel  plates.  The  pivots  operate  direct  in 
this  fabric.  The  fore  and  aft  steering  rod  is  also  made  of 
two  steel  tubes,  connection  from  this  rod  to  the  steering 
knuckle  being  by  a  universal  with  compre.ssed  leather 
bushings.  The  steering  wheel  has  only  two  spokes,  to 
allow  the  hand  to  be  passed  through  in  order  to  reach 
the  carbureter  controls  which  are  on  a  separate  column, 
secured  to  the  aluminum  dash.  These  steering  connec- 
tions assure  flexibility  with  rigidity,  absorb  \ibration  and 
road  shocks  and  require  no  lubrication. 


Sleeve  Valve  Type  of  Motorcycle  Engine 


A  MOTORCYCLE  engine  having  a  single-sleeve  valve 
of  the  Burt-McCullum  type  is  now  being  used  on 
a  British  make  of  motorcycle,  and  it  is  understood  that 
it  is  being  subjected  to  tests  by  a  well-known  American 
motorcycle  firm.  Double-row,  self-aligning  ball  bearings 
are  used  throughout,  except  on  the  crankpin,  which  is 
fitted  with  roller  bearings.  The  crankshaft  is  a  single- 
piece  forging  provided  with  bolted-on  counterweights. 
The  valve  sleeve  is  given  a  combined  reciprocating  and 
rocking  motion  by  means  of  a  ball  bearing  of  the  self- 


aligning  type  mounted  eccentrically  in  a  half-speed 
gear.  Evidently  the  inner  race  of  this  bearing  is  mounted 
so  it  can  slide  on  its  stud,  and  the  axes  of  the  two  races 
are  angularly  movable  relative  to  each  other. 

in  an  engine  of  this  design  the  ports  require  a  con- 
siderable depth  of  combustion  chamber  side  wall,  and 
in  order  to  obtain  this  without  getting  the  compression 
space  too  large  the  piston  head  is  crowned,  as  shown. 
This  is  a  rather  unfortunate  requirement,  for  it  can 
easily  be  seen  that  if  the  piston  were  cupped  the  same 
amount  as  it  is  cro\s-ned,  the  combustion  cham- 
ber would  be  nearly  doubled  without  any  in- 
crease in  the  cooling  area;  that  is,  figuring  on 
the  same  compression,  the  total  cooling  area  to 
which  the  burning  gases  are  exposed  at  the 
time  of  ignition  need  be  no  greater  in  an  en- 
gine nearly  twice  the  size.  There  is  a  small  air 
valve  in  the  cylinder  head  which  can  evidently 
be  controlled  from  the  handlebar  by  means  of 
a  Bowden  wire.  This  permits  of  diluting  the 
charge  at  will  and,  by  closing  the  throttle  and 
opening  the  air  valve,  to  coast  without  drawing 
any  charge  through  the  engine  and  at  the  same 
time  cool  the  engine  by  scavenging  it  with 
fresh  air.  Cylinder  and  top  half  of  orankcase 
are  in  one  casting,  and  the  whole  design  is 
rather  neat  and  compact. 


Motorcycle    engine    with    Burt-McCullum    single    sleeve    valve 


TESTS  of  fuel  tanks  entered  for  the 
Air  Ministry  competition  for  safety 
tanks  for  aircraft  commenced  at  the 
Royal  Aircraft  Establishment  on  Dec.  5. 
The  object  of  the  competition,  for  which 
prizes  amounting  to  £2,000  are  being 
offered,  is  to  obtain  a  tank  that  will  with- 
stand the  shock  to  which  it  may  be  sub- 
jected in  an  airplane  crash  without  either 
bursting  or  leaking,  and  thus  eliminate 
almost  entirely  the  possibility  of  fire  in 
such  circumstances,  and  will  also  with- 
stand the  effects  of  enemy  action  by  ma- 
chine gun  and  shell  fire.  The  competi- 
tion brought  in  26  entries. 
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Features  of  Recent  Development  in 

Truck  Parts  Design 

Trend  in  truck  design  is  well  illustrated  by  changes  and  innovations  de- 
veloped by  parts  makers.  In  this  article,  Mr.  Heldt  has  analyzed  recent 
trends  in  engine,  clutch,  transmission,  universal  joint,  rear  axle  and  wheel 
design  and  has  described  a  few  of  the  more  striking  features  developed. 

By  P.  M.  Heldt 


NOTWITHSTANDING  the  general  stagnation  in  the 
motor  truck  industry  during  the  past  year — or 
possibly  because  of  it — there  has  been  consider- 
able development  in  the  design  of  motor  truck  com- 
ponents. As  has  been  the  case  for  years  past,  most  of 
this  development  has  been  in  connection  with  the  en- 
gines. This  is  partly  due  to  the  fact  that  the  change  in 
the  characteristics  of  motor  fuels  has  compelled  certain 
changes  in  design.  On  the  other  hand,  there  seems  to 
be  a  tendency  to  increase  the  speed  of  truck  engines, 
which  necessitates  the  use  of  lighter  reciprocating  parts, 
heavier  crankshafts  and  heavier  crankcases.  Finally, 
the  opening  up  of  new  fields  of  applications,  such  as  to 
motor  bus  service  and  high  speed  transport  work,  has 
created  a  demand  for  engines  of  new  characteristics. 
The  following  article  is  based  upon  the  results  of  an  in- 
quiry among  manufacturers  of  motor  truck  components 
as  to  the  improvements  made  and  new  models  brought 
out  by  them  during  the  year. 

One  of  the  most  interesting  developments  in  the  de- 
sign of  truck  engines  is  the  adoption  of  removable  cylin- 
der barrels.  This  construction  has  been  used  for  some 
time  in  the  truck  engines  manufactured  by  the  Minne- 
apolis Steel  and  Machinery  Co.  and  the  Wallis  Tractor 
Co.  These  two  concerns  are  manufacturers  of  farm  trac- 
tors, and  their  use  of  removable  sleeve  engines  might 
be  ascribed  to  the  fact  that  they  are  using  in  their  trucks 
the  same  engines  as  in  their  tractors;  the  Wisconsin  Mo- 
tor Mfg.  Co.,  however,  which  has  recently  come  out  with 
an  engine  with  removable  cylinder  barrels,  seems  to 
have  designed  this  engine  specially  for  truck  work. 

The  valve-in-head  type  of  engine  has  made  further 
gains  and  bids  fair  to  become  the  standard  type  for  com- 
mercial vehicles  at  least,  where  noiseless  operation  is  not 
so  important  as  in  the  case  of  pas?  nger  engines.  In 
connection  with  this  type  there  have  been  further  de- 
velopments in  lubrication.  Pressure  feed  is  gaining 
ground  constantly,  and  the  practice  of  regulating  the 
pressure  in  accordance  with  the  load  on  the  engine, 
which  is  now  quite  extensively  used  on  passenger  car 
engines,  is  also  being  applied  in  connection  with  truck 
engines. 

The  other  branch  of  the  truck  components  industn'  in 
which  there  has  been  considerable  development  is  that 
of  rear  axles.  The  adoption  of  a  speed  tru-'k  model  by 
so  many  truck  manufacturers  naturally  has  created  a 
strong  demand  for  units  for  such  models,  and  it  is  found 
that  a  good  many  of  the  new  components  brought  out  the 
past  year  are  for  this  type  of  vehicle.  Rear  axles  for 
speed  trucks  of  up  to  1-ton  capacity,  are  generally  of 
the  spiral  bevel  drive  type.    For  trucks  of  larger  capacity 


the  tendency  in  rear  axle  design  seems  to  be  toward  the 
use  of  double  reduction  or  bevel  and  spur  gear  drive 
axles.  It  will  be  remembered  that  the  International 
Motor  Co.  came  out  with  an  axle  of  this  type  the  past 
year,  and  now  the  Wisconsin  Parts  Co.  has  brought  out 
a  line  of  such  axles,  so  that  in  future  they  will  be  found 
also  on  assembled  trucks. 

It  should  be  pointed  out  that  this  article  does  not  con- 
tain descriptions  of  all  new  truck  parts  that  have  been 
brought  out  in  the  course  of  the  year,  but  only  of  such 
new  parts  as  are  of  special  interest  in  indicating  trends 
in  design  and  which  have  not  already  been  described  in 
Automotive  Industries. 

New  Midwest  Line 

The  Midwest  Engine  Co.  has  brought  out  a  line  of 
truck  and  tractor  engines  comprising  three  four-cylinder 
models  of  the  following  cylinder  dimensions:  3%  x  5 
in.;  4%  x  5%,  in.  and  AY2  x  6  in.  All  three  models  are 
designed  on  the  same  lines.  The  horsepower  outputs, 
according  to  the  manufacturers,  are  39  hp.  at  1800 
r.p.m.,  47.5  hp.  at  1600  r.p.m.  and  61  hp.  at  1500  r.p.m. 
for  the  three  models  respectively.  Perhaps  the  most  in- 
teresting feature  of  these  engines  is  the  use  of  a  two- 
bearing  counter-balanced  crankshaft,  which  is  uncommon 
for  such  large  engines  as  4V2  x  6  in.  The  company  has 
also  developed  a  smaller  high-speed  heavy-duty  engine 
for  trucks,  tractors,  taxicabs  and  motor  buses.  This  is 
a  four-cylinder  engine  of  3i/4-in.  bore  and  4y2-in.  stroke, 
and  the  maximum  output  is  given  as  33.8  hp.  at  2400 
r.p.m.  The  general  design  of  this  engine  is  quite  similar 
to  that  of  the  other  three  models,  except  that  no  coun- 
terweights are  used  on  the  crankshaft  and  the  engine 
is  designed  for  thermo-syphon  cooling  instead  of  pump 
cooling.  A  sectional  view  of  the  smaller  engine  is  shown 
herewith,  and  the  chief  features  of  construction  are  as 
follows: 

An  exceedingly  heavy  crankshaft  is  used  to  prevent 
whipping,  the  diameters  of  all  bearings  being  2iA  in. 
Large  oil  passages  are  drilled  through  the  crankshaft 
and  part  way  through  the  camshaft,  force  feed  lubrica- 
tion being  used.  The  rate  of  feed  of  the  oil  is  controlled 
in  accordance  with  the  load  on  the  engine  and  not  by  the 
speed.  This  prevents  excess  oiling  at  low  speeds  and 
light  loads.  The  oil  is  delivered  to  all  crankshaft,  con- 
necting rod  and  camshaft  bearings  under  pressure  gen- 
erated by  a  self-priming,  gear-type  pump  driven  from 
the  rear  end  of  the  camshaft.  The  feed  of  oil  is  con- 
trolled by  the  vacuum  in  the  intake  manifold,  reducing 
the  pressure  on  the  oil  relief  valve  when  the  throttle  is 
nearly   closed  and   the  suction  therefore  strong.     The 
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position  of  the  oil  leads  in  the  crank- 
shaft forces  the  oil  out  on  the  bottom 
side  of  the  connecting  rod  bearings. 
No  oil  grooves  or  shims  are  used. 
There  is  no  direct  lead  for  the  oil  to 
pass  out  of  the  connecting  rod  bear- 
ings, which  is  said  to  insure  an  un- 
broken film  from  the  point  of  entrance 
of  the  oil  to  the  outer  edges  of  the 
bearing.  As  a  result  comparatively 
loose  bearings  can  be  used  and  thus 
the  bearing  friction  reduced. 

There  is  no  breather  on  the  crank- 
case,  but  instead  the  crankcase  is 
placed  in  communication  with  the  valve 
chamber  on  top  of  the  engine  through 
eight  tubes  surrounding  the  valve  tap- 
pets, and  a  breather  of  special  design 
is  placed  on  the  valve  cover.  This  ar- 
rangement causes  a  circulation  of  air 
carrying  a  mist  of  oil  through  the 
valve  chamber,  which  insures  effective 
lubrication  of  the  valve  mechanism, 
and  at  the  same  time  it  tends  to  "keep 
dust  out  of  the  engine.  The  weight  of 
this  engine  with  bell  housing  is  ap- 
proximately 425  lb.  and  with  open  fly- 
wheel, 390  lb.  The  cylinders  and  upper 
half  of  the  crankcase  are  a  single  cast- 
ing, while  the  cylinder  head,  contain- 
ing the  valve,  is  cast  separately,  and 
the  oil  pan  is  a  steel  pressing.  The 
connecting  rod  bearings  are  2^/4  in.  in 
diameter  by  1%  in.  in  length;  the 
front  main  bearing  measures  2^/4  by  2%  in.  and  the  rear 
main  bearing  2^/4  by  2%  in.  Roller  type  cam  followers  are 
used.  The  valves  have  a  clear  diameter  of  11/2  in.  and  a  lift 
of  %  in.    The  bell  housing  is  a  No.  4  S.  A.  E.  standard. 

Wisconsin  Has  Valve-in-Head  Engine 

The  Wisconsin  Motor  Mfg.  Co.  is  coming  out  with  two 
new  models  of  truck  engine,  the  SU,  which  is  a  four- 
cylinder  3%  X  5  in.,  intended  for  1  and  lV2-ton  trucks, 
and  the  Model  NU,  a  four-cylinder  4^/4  x  5  in.,  intended 
for  2  and  2i/^-ton  trucks.  In  the  larger  of  these  two 
engines,  the  established  practice  of  the  Wisconsin  com- 
pany has  been  closely  followed,  but  the  Model  SU  differs 
in  many  important  particulars.  This  engine  is  of  the 
valve-in-head  type,  the  cylinder  heads  naturally  being 
removable.  A  feature  that  is  as  yet  rarely  met  with  in 
truck  practice  is  the  removable  cylinder  barrels.  Three- 
point  suspension  is  employed  and  the  crankcase  and  cyl- 
inder-block with  the  exception  of  the  removable  cylin- 
der barrels — are  one  integral  iron  casting.  The  entire 
valve  mechanism  is  enclosed,  and  for  easy  mounting  and 
dismounting  the  valve  tappets  are  assembled  on  re- 
movable plates  on  the  right-hand  side.  The  crankshaft 
is  a  chrome  nickel  steel  forging  and  is  supported  in 
three  bronze-back,  babbitt-lined  bearings  of  the  follow- 
ing dimensions  (front  to  rear) :  1  15/16  x  21/2  in. ;  2 
X  21/2  in.;  2  1/16  x  3  in.  It  will  thus  be  seen  thnt  the 
bearing  sizes  are  tapering  from  one  end  to  the  other,  a 
feature  which  facilitates  the  manufacturing  operations. 
The  connecting  rod  bearings  are  2  x  2  in. ;  the  diameter 
of  the  wristpin  is  1  1/16  in.  and  the  diameter  of  the 
valves  1  11/16  in.  This  engine  is  provided  with  an 
S.  A.  E.  standard  bell  housing  No.  3  and  the  S.  A.  E. 
standard  supporting  arms  No.  2. 

The  NU  model  is  of  the  block  type  with  L-head  cylin- 
ders and  an  aluminum  crankcase.  The  cylinder  head  is 
removable.     Crankshaft  and  bearings  are  of  the  same 


Sectioned   view  of    Midwest   high   speed,   heavy   duty  engine 


type  as  in  the  SU  model.  A  separate  steel  supporting 
arm  bolts  to  the  bell  housing.  Lubrication  is  by  force 
feed,  pressure  on  the  lubricating  oil  being  produced  by 
a  gear  pump.  Water  is  circulated  by  a  centrifugal  pump. 
Generator,  starter,  inlet  and  exhaust  manifold  and  car- 
bureter are  mounted  on  the  right-hand  side;  water  pump, 
magneto,  oil  filler,  breather  and  oil  gage  on  the  left.  A 
governor  drive  can  be  furnished.  The  main  bearings 
of  this  engine  have  the  following  dimensions  U"ront  to 
rear);  2Vb  x  2^/2  in.;  2  3/16  x  2y2  in.;  2V4  x  ZVz  in. 
The  connecting  rod  bearings  are  2^'%  x  2yx  in.  and  the 
wristpin  is  1  3  16  in.  in  diameter.  The  valves  have  a 
diameter  of  1  31/32  in.  The  standard  supporting  arm  13 
21  X  5  in.,  but  other  arms  can  be  furnished. 

Herschell-Spillman  Improvements 

The  Herschell-Spillman  Motor  Co.  manufactures  one 
size  of  engine  suitable  for  motor  truck  purposes,  u  four- 
cylinder  31/2  X  5  in.,  which  is  recommended  for  trucks 
up  to  1^2  tons  capacity,  and  especially  for  speed  wagons. 
A  number  of  changes  in  the  design  of  this  engine  have 
been  made  during  the  course  of  the  year,  as  follows: 
The  cylinder  head  studs  and  nuts  have  been  increased 
from  7/16  to  ^2  in-  An  open  slot  is  now  provided  in  the 
fan  bracket  so  that  the  fan  can  be  easily  removed  when 
desired.  The  valve  adjusting  nuts  are  now  provided  with 
oval  heads  to  insure  proper  contact  with  the  valve  stems 
and  allow  positive  adjustment.  Fiber  thrust  washers 
are  provided  to  take  care  of  any  play  in  the  fan  drive- 
shaft.  The  connecting  rod  bearings  are  riveted  in  place 
to  prevent  movement  of  the  bearings  detrimental  to  the 
operation  of  the  engine.  All  main  bearings  are  now 
secured  in  place  by  screws  so  that  there  can  be  no 
movement  of  the  bearings  tending  to  cause  wear  and 
noise.  End  play  of  the  camshaft  is  adjusted  by  means 
of  a  hardened  disk  inserted  in  the  hub  of  the  camshaft 
gear  against  which  bears  the  end  of  a  hardened  adjust- 
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ing  screw.  The  crankshaft  is  recessed  at  the  rear  end  to 
take  care  of  inaccuracies  in  the  splined  shaft  of  the 
transmission. 

Piston  fits  are  held  to  tolerances  of  0.0025  and  0.003 
in.  The  piston  pins  are  secured  in  position  by  a  lock 
screw  provided  with  a  lock  nut  and  cotter  pin.  The  dis- 
tributor lock  screw  boss  has  been  strengthened.  An 
end  play  adjusting  mechanism  has  been  provided  on  the 
crankshaft,  and  permits  of  taking  up  the  end  play  by 


LOCK  WASHER. 
PIN 


\JAW 
ADJ  NUT 
THRUST  RING 
THRUST   WASHEFL 


End    thrust   adjustment   on    Herschell-Spillman    engine 

simply  removing  the  oil  pan.  In  order  to  insure  greater 
accuracy,  the  transmission  circle  of  the  bell  housing  is 
now  drilled  after  the  bell  housing  has  been  secured  to 
the  engine.  The  inside  of  the  engine  is  given  a  coat  of 
paint  to  prevent  grit  from  adhering  to  the  walls  and 
causing  trouble  in  service.    The  fan  pulley  is  now  flanged. 

Hercules  Speed  Truck  Engine 

An  improvement  in  the  lubricating  system  of  its 
models,  CU,  MU  and  T,  has  been  made  by  the  Hercules 
Motor  Mfg.  Co.  This  consists  in  the  provision  of  an  oil 
pressure  regulator  located  at  the  forward  end  of  the 
engine  close  to  the  oil  pump.  Adjustment  of  the  relief 
pressure  can  be  made  by  merely  removing  a  cap  and  ad- 
justing a  screw.  This  oil  regulator  is  of  the  conventional 
spring-pressed  ball  valve  type.  On  the  Series  NU  the 
main  bearing  studs  have  been  increased  in  size  from  Mi 
to  9/16  in. 

The  company  has  just  developed  a  new  engine  in- 
tended for  %  and  1-ton  speed  trucks  which  has  been 
adopted  as  standard  equipment  for  the  new  light  truck 
of  the  Ruggles  Motor  Truck  Co.  This  engine  is  a  four- 
cylinder  4  X  5-in.  and  weighs  slightly  less  than  600  lb. 
Cylinder  block  and  crankcase  are  cast  integral,  while 
the  oil  pan  is  made  of  aluminum.  The  engine  has  a 
three-bearing  crankshaft,  with  force-feed  lubrication  to 
the  main  bearings.  An  output  of  42  hp.  at  2000  r.p.m. 
is  claimed,  and  the  engine  is  said  to  run  without  per- 
ceptible vibration  at  all  speeds.  The  waterjacket  runs 
the  full  length  of  the  cylinder  block,  which  is  said  to 
be  exceptionally  strong  on  account  of  the  rigid  supports 
for  the  three  bearings.  The  cap3  of  the  main  bearings 
are  babbitted  without  the  use  of  a  supporting  shell  for 
the  babbitt.  Shells  are  used  for  the  upper  half  of  the 
bearing,  however.  There  are  no  shells  in  the  bearings  of 
the  connecting  rods,  which  latter  are  first  tinned  and 
then  have  the  babbitt  poured  into  them.  Cylinders  and 
pistons  are  ground,  the  tolerances  on  the  cylinder  bore 
being  plus  and  minus  0.001  in.  The  pisoon  pin  bearing 
is  in  the  piston  bosses,  the  pin  being  rgidly  clamped 
in  the  upper  end  of  the  connecting  rod. 

The  engine  is  designed  for  three-point  support,  hav- 
ing two  arms  cast  integral  with  the  bell  housing 
and  a  third  supporting  point  in  the  form  of  a  trun- 
nion integral  with  the  front  cover.  The  fan  is 
driven  from  the  water  pump  driveshaft.  This  shaft  is 
1  15/16  in.  in  diameter  and  is  carried  in  a  sleeve,  with 


the  drive  gear  on  one  end  and  the  pump  coupling  on  the 
other,  the  entire  unit  being  removable  from  the  cylinder 
block  after  three  screws  have  been  taken  out.  The  shaft 
is  made  of  No.  1040  carbon  steel  and  runs  in  a  phosphor 
bronze  housing.  The  engine  is  built  for  either  thermo- 
syphon  or  pump  cooling,  and  a  "through-shaft"  genera- 
tor can  be  used  with  the  magneto  at  the  end  when  the 
engine  is  equipped  for  thermo-syphon  cooling,  or  with  a 
generator  or  distributor  drive.  If  pump  circulation  is 
used,  provision  is  made  for  a  generator  with  distributor 
drive  attached,  or  for  a  magneto.  This  engine  is  fitted 
with  a  separate  bell  housing,  which  permits  of  using 
either  the  No.  2  or  No.  3  S.  A.  E.  standard. 

Developments  With  Other  Concerns 

The  Waukesha  Motor  Co.  has  made  a  change  in  its 
smallest  motor,  the  Model  BUX  (which  is  a  3%  x  bV^- 
in.  four-cylinder)  with  the  object  of  improving  the  oper- 
ation of  the  motor  under  light  loads.  This  consists  in 
the  incorporation  of  a  vaporizing  device  in  the  intake 
manifold  which  vaporizes  the  heavier  particles  of  fuel 
that  might  otherwise  get  into  the  cylinders  in  an  un- 
vaporized  state  when  operating  at  small  loads  and  low 
speed.  When  bringing  out  their  new  line  of  engines,  of 
which  this  particular  model  is  one  member,  the  Wauke- 
sha company  greatly  increased  the  depth  of  the  crank- 
case  and  the  diameter  of  the  crankshaft  to  overcome  ob- 
jectionable vibration  in  truck  work. 

A  new  engine  model  for  use  on  motor  buses,  to  be 
known  as  Model  4-L,  has  been  developed  by  the  Conti- 
nental Motors  Corp.  This  engine  is  adapted  for  vehicles 
of  4^2  to  51/2  tons  total  weight  and  is  especially  designed 
to  facilitate  lubrication  and  to  meet  high  speed  require- 
ments. Several  changes  intended  to  insure  more  effi- 
cient operation  has  been  made  by  the  Lycoming  Motors 
Corp.  Light  pistons  and  connecting  rods  are  being  used, 
and  bronze-back,  babbitt-lined  bearings  have  replaced 
the  plain  die-cast  bushings  in  the  main  bearings  and 
connecting  rods. 


Cross   section   of   Hercules   speed   truck   engine 
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In  clutches  the  tendency  seems  to  be  toward  the  dry- 
disk  type,  either  single  or  multiple  disk,  and  a  good 
many  of  the  manufacturers  specializing  in  this  line  have 
made  minor  improvements  or  added  new  models  in  the 
course  of  the  year.  Thus  the  A.  J.  Detlaff  Co.  is  now 
using  radial  thrust  bearings  on  all  of  its  clutches  in- 
stead of  the  straight  thrust  bearings  formerly  used.  It 
has  also  adopted  woven  asbestos  linings. 

The  Hoosier  Clutch  Co.  has  brought  out  a  new  model 


Hoosier    self-contained 
single   plate  clutch 


of  single-plate  clutch  which,  however,  can  be  built  also 
as  a  duplex  type,  being  so  designed  that  practically  all 
of  the  parts  are  interchangeable,  the  10-in.  duplex  size 
replacing  the  12-in.  single  plate.  This  makes  it  possible 
for  the  truck  manufacturer  to  service  the  clutches  by 
carrying  only  one  size  of  clutch  parts.  By  enclosing 
both  the  single  plate  and  the  duplex  clutch  in  a  housing, 
making  these  clutches  self-contained,  it  is  claimed  that 
the  assembling  of  the  clutch  on  the  chassis  is  facilitated, 
the  cost  of  the  flywheel  reduced  and  alignment  within 
the  clutch  itself  is  assured.  The  single  plate  clutch  is 
made  in  8,  10  and  12-in.  sizes  and  the  duplex  clutch 
in  8  and  10-in.  sizes.  All  models  are  made  either  with 
or  without  the  inside  bearing  on  the  sleeve,  on  both  the 
amidships  and  the  unit-power  plant  types. 

Fuller  &  Sons  Mfg.  Co.,  in  its  unit  type  of  transmis- 
sion, which  combines  a  transmission  and  clutch,  now  pro- 
vides automatic  oiling  for  the  clutch  throwout  bear- 
ing. All  models  are  now  also  provided  with  an  oil-level 
filler  hole.  Oil  is  poured  into  the  transmission  until  it 
reaches  the  filler  hole.  This  latter  improvement  was 
made  primarily  to  prevent  the  operator  from  putting  an 
excessive  amount  of  oil  in  the  transmission  case,  with 
the  idea  of  obviating  the  need  for  frequent  renewal  of  the 
supply.  An  excess  of  oil  in  the  case  is  undesirable  be- 
cause it  will  work  out  through  the  bearings  and  joints, 
and  also  because  it  tends  to  lower  the  efficiency  of  the 
transmission. 

Merchant  &  Evans  Co.  has  added  a  heavy-duty  dry- 


disk  type  of  clutch,  as  shown  in  the  accompanying  illus- 
tration. It  will  be  seen  that  although  this  is  a  multiple- 
disk  type,  the  pressure  of  the  clutch  spring  is  multiplied 
by  radial  levers,  of  which  there  are  three  to  each  clutch. 
A  handy  adjusting  device  is  provided.  The  thrust  of 
the  clutch  spring  is  taken  up  on  the  ball  thrust  bearing 
and  the  clutch  throwout  collar  also  is  in  the  form  of  a 
ball  thrust  bearing.  The  clutch  drum  is  mounted  on  the 
clutch  shaft  with  a  splined  fit. 

Transmissions 

Manufacturers  of  truck  transmissions  with  one  or  two 
exceptions  do  not  seem  to  have  introduced  any  addi- 
tional models  during  the  past  year.  One  of  the  excep- 
tions is  the  Fuller  &  Sons  Mfg.  Co.,  which  has  brought 
out  two  new  models.  Its  model  SU-1,  which  is  for  speed 
trucks  up  to  1^4 -tons  capacity,  has  a  low  gear  ratio  of 
4  to  1,  while  its  model  J,  which  is  limited  to  trucks  of 
%-ton  capacity,  has  a  low  gear  ratio  of  ZVz  to  1.  This 
firm  strongly  advocates  the  detachable  power  take-off 
and  the  selling  of  the  transmission  with  a  power  take- 
off opening,  so  that  a  power  take-off  may  be  mounted  at 
any  time  after  the  truck  is  sold.  These  transmissions  are 
provided  with  the  S.  A.  E.  short-length  mounting  for 
power  take-off,  and  the  power  take-off  are  designed 
accordingly;   they   are    placed   over  the   constant-mesh 


M.  &.    E.  heavy  duty  dry  disk 
'  clutch 


set,  the  power  take-off  gear  meshing  with  the  large 
gear  on  the  countershaft.  All  models  of  transmis- 
sion of  this  company  are  also  provided  with  openings 
for  tire  pumps  according  to  the  S.  A.  E.  standard. 
In  some  cases  the  tire  pump  opening  is  over  the 
reverse  idler  gear  and  in  other  cases  over  the  large 
countershaft  gear  of  the  constant-mesh  set. 

Universal  Joints 

Considerable  development  work  has  been  done  in  the 
line  of  universal  joints  and  several  of  the  manufactur- 
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ers  have  brought  out  entirely  new  designs.  The  Peters 
Machine  &  Mfg.  Co.  have  developed  adapters  which  are 
claimed  to  make  the  front  and  rear  universal  joints  com- 
plete units  and  allow  of  the  rapid  assembly  to  companion 
flanges  on  the  transmission  and  on  the  axle.  The  cross 
pins  are  now  subjected  to  a  special  heat-treatment  to 
increase  the  life  of  their  wearing  surfaces.  A  spline 
sleeve  covers  the  entire  splined  portion  of  the  shaft  and 


Peters  universal   and   sliding  Joint  with   spline- 
protecting  sleeve 

serves  as  a  lubricant  retainer,  thus  insuring  proper  lu- 
brication of  the  splined  sliding  joint.  A  patent  on  this 
feature  has  been  applied  for.  The  sleeve  at  the  same 
time  protects  the  splined  shaft  from  mud  and  dust, 
thus  increasing  its  life.  The  splined  shaft  is  now  made 
from  a  heat-treated  steel  and  is  hobbed  and  ground  to 
close  limits.  This  company  manufactures  six  sizes  of 
universal  joint  assemblies,  four  of  which  are  for  truck 
use. 

Blood  Bros.  Machine  Co.  has  made  a  refinement  in  its 
joints  whereby  the  lubrication  of  the  bearings  is  facili- 
tated. This  improvement  is  illustrated  by  the  drawing 
herewith.  The  new  joint  is  known  as  the  Model  B,  and 
it  is  claimed  to  possess  the  advantages  of  improved 
lubrication,  lighter  weight  and  reduced  number  of  parts. 
Referring  to  the  accompanying  drawing,  the  lubricant 
(heavy  oil  or  soft  cup  grease)  is  forced  to  all  of  the 
bearings  under  pressure,  and  lubrication  of  the  bearings 
is  maintained  by  centrifugal  force.  Section  BB  shows 
the  knurled  bushing  developed  as  a  safeguard  against 
the  turning  of  the  bushing  in  the  yoke  ear.  The  same 
section  also  shows  how  the  cap  is  permanently  locked 
in  place. 

Tendency  to  Reduce  Weight 

Snead  &  Co.  state  that  the  general  tendency  in  uni- 
versal joint  design  during  the  past  year  has  been  to 
reduce  the  weight  of  propeller  shafts  and  universal 
joints  to  a  minimum,  to  eliminate  as  far  as  possible  all 
vibration  or  whip  at  high  operating  speeds.  This  fea- 
ture is  especially  important  at  the  present  time  because 
of  the  tendency  of  automotive  engineers  to  utilize  high- 
speed engines  for  trucks  as  well  as  for  passenger  car 


work.  This,  in  most  cases,  means  a  much  higher  pro- 
peller shaft  speed,  and  universal  joint  manufacturers 
are  compelled  to  make  changes  to  meet  these  conditions. 
Snead  &  Co.  produce  ten  different  sizes  of  universal 
joint  and  propeller  shaft  units,  all  of  the  same  general 
design.  They  specialize  on  four  or  five  sizes.  The  fea- 
ture of  the  Snead  unit  is  the  use  of  nickel  alloy  steel, 
electrically   heat-treated  tubing   which   permits   of   the 


Blood    Bros,    oil-lubricated    universal   joint 

use  of  light  wall  thicknesses  and  consequently  low 
weight. 

The  Carl  Pick  Co.  has  brought  out  a  small  universal 
joint  primarily  for  power  take-off  purposes  in  connection 
with  dump  body  hoist  equipment.  This  joint  is  pro- 
vided with  a  positive  means  of  lubrication  and  lubricant 
retention. 

One  of  the  parts  of  motor  trucks  in  which  there  con- 
tinues to  be  intensive  development  is  the  rear  axle. 
This  probably  is  due  to  the  fact  that  there  are  a  num- 
ber of  different  forms  of  final  drive  in  the  field,  and 
the  rivalry  between  these  different  methods  of  drive 
stimulates  advancement  in  design. 

Wisconsin  Double  Reduction  Axles 

The  Wisconsin  Parts  Co.,  which  has  been  manufactur- 
ing a  line  of  worm-driven  axles,  is  continuing  that  line, 
but  in  the  course  of  the  year  has  brought  out  in  addi- 
tion a  double-reduction  type  of  rear  axle  and  is  now  in 
production  on  six  models  of  uniform  design.  The  ad- 
vantages claimed  for  this  axle  may  be  briefly  summarized 
as  follows:  The  whole  reduction  takes  place  at  the  cen- 
ter of  the  axle,  where  all  gears  and  bearings  can  be  se- 
curely supported  and  held  in  alignment,  in  which  respect 
the  double-reduction  axle  is  similar  to  the  worm-drive 
axle.  The  power  of  the  engine  is  transmitted  first 
through  a  pair  of  spiral-bevel  gears  and  then  through 
a  pair  of  spur  gears  to  the  differential  and  driveshafts. 
The  differential  is  combined  with  the  second  reduction 
set  and  therefore  rotates  more  slowly  than  it  would  if 
it  were  placed  in  the  first  reduction  set.  The  axles  are 
of  the  semi-floating  or  fixed-hub  type,  as  shown  in  the 
sectional  view  herewith. 


Wisconsin  double  reduction  axle 
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All  gears  are  forged  of  3y2  per  cent  nickel  steel.  The 
spiral  bevel  gears  are  cut  with  long  addendum  teeth, 
while  the  spur  gears  are  cut  with  stub  teeth.  The  dif- 
ferential gear  is  of  Brown-Lipe-Chapin  make  and  of  the 
four-pinion  type.  All  of  the  gears  of  the  differential  are 
of  the  stub-tooth  form  and  forged  from  alloy  steel.  The 
axle  driveshafts  are  forged  from  chrome  nickel-steel, 
while  the  housing  is  a  malleable  casting  of  suitable  sec- 
tion and  well  ribbed,  for  stiffness.  The  bowl  at  the  cen- 
ter of  the  axle  constitutes  a  reservoir  for  lubricant, 
which  latter  is  elevated  and  distributed  by  the  ring  gear. 
There  are  grease  cups  on  the  wheel  bearings. 

Bus  and  Trackless  Trolley  Axle 

In  addition  to  the  standard  line  of  double-reduction 
axles,  the  Wisconsin  Parts  Co.  is  now  at  work  on  a  spe- 
cial type  of  double-reduction  axle  particularly  applicable 
to  motor  buses  and  trackless  trolleys.  One  of  the  fac- 
tors of  importance  in  a  motor  bus  is  a  low  center  of 
gravity  permitting  of  low  floorboards,  which  results  in 
convenience  to  passengers  and  in  increased  stability  and 
safety  of  the  bus.  Accessibility  of  parts  that  require 
periodical  repair  is  also  essential.  The  Wisconsin  com- 
pany has  designed  an  axle  known  as  Model  120-K,  which, 
it  claims,  successfully  meets  these  requirements.  This 
axle  has  a  wide  tread.  The  pinion  shaft  center  is  in  the 
same  horizontal  plane  as  the  axle  proper.  This  permits 
of  a  greater  top  clearance  and  provides  for  a  straight- 
line  drive  with  low  floorboards. 

The  same  brake  system  is  employed  on  the  double-re- 
duction axles  as  on  the  worm-drive  line.  Service  and 
emergency  brakes  operate  in  separate  drums  arranged 
concentrically  on  the  rear  wheels.  Three  decided  ad- 
vantages are  claimed  for  this  form  of  brake  construc- 
tion, as  follows:  The  heat  generated  at  one  drum  is 
not  transferred  to  the  other;  hence  when  it  is  necessary 
to  have  long-continued  brake  action,  as  in  driving  in 
hilly  country,  the  service  brakes  may  be  applied  alter- 
nately with  the  emergency  brakes,  the  efficiency  of  one 
brake  not  being  impaired  by  the  application  of  the  other. 
Another  advantage  is  that  the  brake  camshafts  are  sepa- 
rated, and  there  is  therefore  no  danger  of  the  two  shafts 
binding  and  freezing,  as  often  occurs  when  the  two 
shafts  are  concentric.  The  third  advantage  resides  in 
the  fact  that  because  of  the  concentric  arrangement  of 
the  brake  drums  it  is  practically  impossible  for  lubricant 
to  get  onto  the  service  brakes.  If  any  oil  or  grease 
should  work  its  way  through  the  double  felt  retainers 
on  the  driveshaft,  it  is  caught  by  the  inner  drum,  thus 
leaving  the  drums  of  the  service  brake  dry. 


New  front  and  rear  axles  for  speed  trucks  have  been 
brought  out  by  the  Salisbury  Axle  Co.  The  rear  axle  is 
of  the  spiral  bevel-driven  type,  the  differential  and  driv- 
ing gears  being  of  Brown-Lipe  make  and  designed  with 
coarse  teeth  to  insure  maximum  strength  and  life.  The 
pinion  and  pinion  shaft  are  an  integral  part,  made  of 
alloy  steel  and  heat-treated.  The  drive-8haft«  are  made 
of   chrome-nickel   steel,   of  tapering   section   and   heat- 


Salisbury  bevel  gear  drive  speed  truck  rear  axle 


Salisbury  front  axle  end 

treated.  Each  shaft  is  given  a  Brinell  test.  The  axle  is 
of  the  three-quarter  floating  type,  which  is  claimed  to 
combine  the  chief  advantages  of  both  the  full-floating 
(easy  removal  of  shafts)  pnd  the  semi-floating  type  (re- 
duction of  loads  on  bearings  and  tubes  when  rounding 
curves). 

The  brakes  are  16  in.  in  diameter  and  are  provided 
with  adjustments  for  taking  up  wear  on  the  lining. 
The  axle  tubes  are  made  of  heavy  seamless  steel  tubing 
and  are  pressed  into  the  housing  center  and  riveted  in 
place  under  pressure.  The  driveshafts  are  rendered 
accessible  after  the  removal  of  eight  hexagon  nuts  on 
the  driving  flange,  after  which  the  driveshaft  and  flange 
can  be  withdrawn  together  without  jacking  up  the  wheel, 
as  the  full  load  is  carried  on  roller  bearings  in  the  hub. 
The  brake  shafts  are  mounted  in  oilless  bushings,  thus 
eliminating  the  necessity  for  oiling  inaccessible  bearings. 
The  differential  gear  carrier  can  be  removed  after  un- 
screwing the  cap  screws  which  hold  it  to  the  housing. 

The  axle  center  and  steering  arms  of  the  front  axle 
are  made  of  1040  S.  A.  E.  carbon  steel,  which  is  heat- 
treated  and  is  required  to  show  a  Brinell  test  of  from 
380  to  425.  The  steering  knuckles  are  made  of  chrome 
nickel  steel  and  are  heat-treated  to  show  a  Brinell  hard- 
ness of  325  to  3*^0.  The  knuckle  pins,  tie-rod  pins, 
knuckle  pin  bushings,  tie-rod  bushings  and  spindle  thrust 

washers  are  made  of  carbon  steel, 
carbonized  and  hardened  to  show  a 
scleroscope  hardness  of  between  75 
and  85,  the  parts  being  ground  after 
hardening. 

The  National  Axle  Co.,  which  is 
manufacturing  a  line  of  worm- 
driven  axles,  has  added  a  new  type 
A  which  is  suitable  for  speed  trucks 
of  14-ton  capacity,  as  well  as  for 
taxicabs.  In  aidition  the  company 
is  manufacturing  a  type  100  worm- 
driven  axle  for  speed  trucks  of  1-ton 
capacity. 

A  number  of  improvements  in  de- 
sign have  been  made  by  the  Torben- 
sen  Axle  Co.  in  its  line  of  internal 
gear-driven  axles.  The  pinion  shaft 
mountings  have  been  changed  and 
S.  A.  E.  standard  tapers  have  been 
incorporated     in     the    two     smaller 
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models.  The  object  of  the  change  in  the  pinion  shaft 
mounting  is  two-fold,  namely,  to  increase  the  bearing 
capacity  so  as  to  extend  the  periods  between  adjustments 
and  also  to  permit  of  gear  adjustments  without  the  ne- 
cessity of  disturbing  the  bearing  adjustment.  The 
changes  referred  to  were  made  in  axles  intended  more 
particularly  for  speed  wagons  and  pneumatic  tired 
trucks. 

Wheels 

The  Dayton  Steel  Foundry  Co.,  manufacturers  of  cast- 
steel  truck  wheels,  during  the  past  year  has  consider- 
ably lightened  its  wheels.  A  demand  for  lighter  truck 
wheels  arose  in  connection  with  the  propaganda  in  sev- 
eral states  to  place  limits  on  the  permissible  weight  of 
trucks.     The  five-spoke  wheel  was  originally  developed 
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by  the  Dayton  company  some  years  ago,  but  at  that 
time  it  did  not  meet  with  much  favor,  on  account  of  the 
rather  radical  departure  from  principles  that  had  been 
applied  to  wheel  design  for  centuries.  The  weight  of  a 
set  of  four  wheels  for  a  2-ton  truck  is  now  approximate- 
ly 100  lb.  less  than  it  was  a  year  ago.    The  weight  re- 


sections of  Indestructible  Wheel  Co.'s  double  disk  and 
single   disk   wheels 

duction  is  even  more  radical  in  the  case  of  a  set  for  5- 
ton  trucks,  amounting  to  about  250  lb.  This  lightening 
of  the  wheels  is  the  more  important  because  the  weight 
eliminated  is  unsprung  weight. 

In  order  to  produce  smoother  castings  the  company 
has  installed  metal  patterns  and  equipment  for  handling 
them.  This  is  said  to  have  resulted  not  only  in  smoother 
castings  but  in  fewer  shifts  and  a  minimum  percentage 
of  scrap. 

The  double  disk  pressed  steel  wheel  for  motor  trucks 
of  the  Indestructible  Wheel  Co.  has  been  improved  by  a 
new  bracing  center,  on  which  a  patent  has  been  applied 
for.  The  company  has  recently  brought  out  a  single- 
disk  wheel  for  speed  trucks.  This  comprises  a  coned 
disk  to  be  secured  to  a  hub  flange  by  bolts,  which  is  pro- 
vided with  a  wide  lateral  flange  at  the  circumference  to 
which  a  steel  rim  or  felloe  is  secured.  The  center  hole 
of  the  wheel  disk  can  be  either  drawn  or  bored  straight 
to  fit  the  hub,  and  the  number  and  diameter  of  the  holes 
and  the  diameter  of  the  bolt  circle  made  to  fit  the  de- 
sign of  the  hub  flange.  The  wheel  is  designed  to  take  a 
Firestone  demountable  rim. 


"Ask  'Em  to  Buy 


>» 


WHEN  the  Automotive  Equipment  Association 
adopted  the  slogan  "Ask  'em  to  buy,"  it  said 
something.  It  said  something  that  manufacturers  can 
well  take  the  trouble  to  pass  on  to  their  dealers.  The 
more  this  simple  selling  necessity  can  be  emphasized, 
the  more  money  will  there  be  in  the  automobile  business 
next  year. 

One  of  the  machine  tool  makers  has  recently  started 
a  sales  campaign  embodying  an  idea  that  manufacturers 
should  be  interested  in  from  a  sales  promotion  stand- 
point. The  Van  Norman  Machine  Tool  Co.  has  recently 
brought  out  a  small  "Relio"  grinder,  which  it  is  market- 
ing to  garages  and  service  stations.  This  machine  has 
been  rigged  up  on  the  back  of  a  Ford  car,  in  such  a 


way  that  it  is  self-contained.  It  can  be  plugged  in  on 
the  lighting  circuit,  thereby  making  it  possible  for  the 
salesman  to  actually  show  the  prospect  the  machine,  as 
well  as  the  type  and  kind  of  work  that  it  can  do.  The 
idea  is  a  novel  one  so  far  as  machine  tool  selling  meth- 
ods are  concerned.  It  embodies  the  "Ask  'em  to  buy" 
idea  in  a  practical  way. 

The  specific  application  of  the  idea  is  not  adapted  to 
any  of  the  selling  problems  confronting  the  manufac- 
turer or  his  dealer  organization.  The  fundamental  be- 
hind the  idea,  however,  does  apply.  The  instance  is  cited 
here  simply  to  show  how  one  company  has  worked  out  a 
new  sales  idea,  suitable  for  their  product  and  for  the 
selling  period  in  which  it  now  is.    "Ask  'em  to  buy." 
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Committee  Recommends  Standards 

for  Tests  of  Welds 


American  Bureau  of  Welding  committee  finds  that  three  standards,  shop, 
commercial  and  research,  are  desirable.  Different  tests  are  recfuired  for 
each  of  these  standards.    The  different  methods  are  fullv  described. 


I 


A  COMMITTEE  on  welding  research  and  standardi- 
zation of  the  American  Bureau  of  Welding,  which 
is  a  joint  advisory  board  of  the  American  Weld- 
ing Society  and  the  Engineering  Division  of  the  Na- 
tional Research  Council,  has  recently  made  a  report  on 
the  subject  of  standards  for  tests  of  welds.  Following 
is  a  review  of  the  recommendations  made  in  this  report. 
The  basis  for  measuring  the  effectiveness  of  a  joint 
between  two  pieces  of  metal  is  the  base  metal  without  a 
joint.  Therefore,  the  quality  of  a  joint  is  best  deter- 
mined by  comparing  the  characteristics  of  a  section  of 
the  structure  which  includes  the  joint  with  those  of  a 
similar  section  which  has  no  joint.  A. 

Three  standards  are  desirable  as  follows: 

(a)  Shop  Standard.  In  the  shop  a  standard  test  is 
required  for  such  purposes  as  checking  the  work 
of  a  welder  from  time  to  time,  testing  a  new  lot 
of  electrodes  in  electric  welding  or  of  welding  wire 
in  gas  welding,  testing  the  effect  of  gome  change 
in  conditions  which  may  have  taken  place,  etc. 
Such  a  standard  must  necessarily  be  as  simple  as 
possible  and  preferably  a  single  test.  The  pro- 
cedure must  be  of  a  simple  character. 

(b)  Comonercial    Standard.       There     are    many     cases 


(c) 


where  more  than  one  kind  of  test  showd  be  made, 
but  where  the  circumstances  do  not  justify  a  com- 
plete investigation.  There  is,  therefore,  a  need  for 
what  might  be  termed  a  commercial  itandard  for 
making,  for  example,  comparisons  bet\i«en  different 
commercial  welding  processes  or  bet^wen  different 
kinds  of  electrodes  in  electric  metal-aie  welding  or 
different  wires  in  gas  welding. 

Research  Standard.  When  a  compile  investiga- 
tion of  a  weld  is  to  be  made  for  reseijch  or  other 


are     made 
in    regard 


purposes,  all  tests  and  examinations 
which  will  contribute  any  information 
to  the  characteristics  of  the  weld.  It  may  be  nec- 
essary to  make  tests  of  a  special  character  in 
special  kinds  of  welds  or  where  application  under 
unusual  conditions  is  contemplated,  but  there  should 
be  a  standard  list  of  tests  which  will  give  informa- 
tion which  is  complete  as  far  as  all  ordinary  require- 
ments are  concerned. 
Definitions. 

(a)  A  weld  is  a  solid  union  of  metallic  pieces  formed  by 
uniting  or  consolidating  by  hammering  or  compres- 
sing with  or  without  p'^vious  softening  by  heat. 

(b)  A  fusion  weld  is  a  weld  formed  by  heating  to  a 
fluid  state  the  edges  of  the  pieces  to  be  joined  and 
allowing  the  metals  to  flow  together  (with  or  with- 
out additional  molten  metal  being  supplied)  without 
any  pressure  being  applied.  The  heat  may  be  sup- 
plied by  a  gas  flame,  an  electric  arc,  thermit  or  other- 
wise. 

(c)  In  a  fusion  weld,  the  base  metal  is  the  material  com- 
posing the  pieces  to  be  united  by  the  weld.  Unless 
otherwise  expressly  stated,  it  is  understood  that  a 
weld  joins  two  pieces  of  identical  material. 

(d)  In  a  fusion  weld,  the  weld  metal  is  the  material  which 
has  been  used  in  forming  the  weld.  It  may  consist 
entirely  of  the  base  metal  adjacent  to  the  weld  or  of 
the  material  added  to  the  fused  base  metal  from  a 
welding  rod  or  electrode,  or  other  material. 

(e)  Filling  metal  is  the  metal  added  during  the  welding 
process  to  form  part  of  the  weld.  In  gas  welding  it 
is  supplied  by  means  of  a  welding  rod,  in  carbon  arc 
by  a  filling  rod  and  in  metal  arc  welding  by  the  elec- 
trode. 

(f)  A  test  tveld  refers  to  a  sample  of  welding  which  has 
been  performed  under  known  conditions  and  upon 
which  mechanical  tests  are  to  be  made. 

(g)  A  test  specimen  is  a  prepared  piece  on  which  a  me- 
chanical test  is  to  be  made. 

For  the  shop  standard  a  bending  test  only  is  recom- 
mended; for  the  commercial  standard,  both  a  bending 
and  a  tensile  test,  and  for  the  research  standard,  tests 
of  the  base  or  parent  metal,  of  the  weld  and  of  the 
filled-in  metal,  the  various  tests  of  each  metal  being 
enumerated.  Wherever  possible  the  standard  procedure 
of  the  American  Society  for  Testing  Material  is  to  be 
followed,  as  given  in  the  A.  S.  T.  M.  Report  for  1918. 
Three  duplicate  specimens  are  to  be  tested  in  each  test 
and  the  average  taken  as  the  value  of  the  property  de- 
termined by  the  test. 

The  most  interesting  of  the  proposed  tests  is  the  bend- 
ing test,  as  this  is  to  be  the  shop  standard.  Shape  and 
dimensions  of  the  specimen  for  this  test  are  given  in 
Fig.  1.  In  the  case  of  welds  in  flat  rolled  material  the 
surface  of  the  weld  is  to  be  machined  substantially  flush 
with  the  surface  of  the  specimen,  unless  the  specimen  is 
bent  or  offset,  in  which  case  it  is  to  be  machined  all  over. 
Cast  and   other  irregular-shaped   specimens   are   to   be 
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machined  all  over.     It  is  essential  that  the  edges  of  all  tor  is  the  angle  through  which  the  specimen  had  been 

specimens  be  machined  to  remove  material  in  a  condi-  bent  at  failure. 

tion  likely  to  cause  premature  failure.     The  thickness  The  test  results  to  be  recorded  are  the  total  angle 

of  a  weld  specimen  is  to  be  as  nearly  as  possible  that  of  through  which  the  specimen  has  been  bent  when  the 


the  base  metal. 

In  the  case  of  the  weld  metal,  a  specimen  may  be  pre- 
pared from  a  bar  of  weld  metal  prepared  the  same  as 
for  tensile  tests.    The  box,  Fig.  2,  is  to  have  a  width  of 
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1.75  in.  and  the  thickness  of  the  specimen  is  to  be  that 
of  the  test  weld.  These  specimens  are  to  be  machined 
all  over. 

In  order  to  load  the  specimens  so  that  as  large  a  part 
of  the  bend  as  possible  occurs  in  the  weld  metal,  the 
special  fixture  illustrated  in  Figs.  3  and  4  is  to  be  used. 
It  can  be  conveniently  used  with  any  standard  testing 
machine.  The  cylindrical  surface  D,  Fig.  3,  about 
which  the  specimen  is  bent,  conforms  to  the  require- 
ments of  the  American  Society  for  Testing  Materials 
for  bending  tests  of  the  base  metal.  This  piece  is  at- 
tached to  the  underside  of  the  moving  head  of  the  test- 
ing machine.  Upon  the  platform  are  to  be  fastened  two 
blocks  having  machined  top  surfaces  and  polished  cor- 
ners of  a  radius  of  1  in.  These  blocks  are  to  be  sepa- 
rated a  distance 

W  =  D  +  2T  +  Vs  in. 
A  lubricant  of  lard  oil  and  graphite  or  similar  compound 
is  to  be  used  on  these  surfaces. 

Two  specimens  are  to  be  tested.  The  load  is  to  be  ap- 
plied at  the  center  of  the  weld — in  one  specimen  to  the 
open  side  of  the  Vee  and  in  the  other  to  the  closed  side. 
The  rate  of  application  of  the  load  is  not  to  exceed  that 
at  which  the  beam  can  be  kept  balanced  at  all  times,  or 
a  maximum  of  2  in.  per  minute.  The  angle  through 
which  the  specimen  is  bent  may  be  measured  bv  any  con- 
venient method.  The  following  method  is  described  as 
a  matter  of  information: 

A  piece  of  paper  is  held  firmly  afea^nst  the  edge  of  the 
specimen  when  it  is  in  place  on  the  testing  fixture  and 


first  crack  appears  upon  the  convex  surface  (that  is, 
the  sum  of  the  angles  through  which  the  two  halves  are 
bent),  and  is  to  be  measured  without  removing  the  load. 
An  electric  light  and  mirror  will  assist  in  observing  this 
surface,  as  indicated  in  Fig.  4;  also,  the  load  on  the  speci- 
men at  which  the  first  crack  occurs. 

The  tensile  test  specimen  for  sheet  materials  is  shown 
in  Fig.  5.  The  thickness  of  the  specimen  may  be  any- 
thing desired,  but  a  thickness  exceeding  %  in.  would 
require  a  testing  machine  in  excess  of  100,000  lb.  capacity. 
If  the  specimen  is  cut  from  standard  sheet  material,  it 
is  usually  not  necessary  to  machine  the  1.5-in.  faces 
of  the  specimen.  The  tensile  test  specimen  for  cast  or 
brittle  material  is  indicated  in  Fig.  6.  It  is  particularly 
important  to  use  swivel  specimen  holders  when  testing 
such  specimens,  in  order  to  eliminate  undesirable 
stresses. 

The  test  results  to  be  recorded  include  the  ultimate 
strength,  calculated  from  the  area  of  the  original  sec- 
tion, the  yield  point,  the  contraction  of  area  and  the  ap- 
pearance of  the  fracture.  The  proportionality  limit,  the 
modulus  of  elasticity  and  the  total  elongation  may  be 
recorded  if  desired. 

The  shape  and  dimensions  of  the  test  specimen  for 
tensile  tests  of  the  weld  metal  are  shown  in  Fig,  6.  It 
is  to  be  prepared  from  a  bar  of  weld  metal  %  x  1  x  11 
in.  This  bar  is  to  be  formed  entirely  by  depositing  fill- 
ing metal  In  an  open  box  of  the  shape  shown  in  Fig.  2, 
employing  exactly  the  same  method  as  used  in  making 
the  corresponding  test  weld.  For  metal  electrodes  this 
box  is  to  consist  of  copper  plate  %  in.  thick,  upon  which 
is  secured  a  frame  of  steel  bars  %  in.  square.  The  parts 
of  the  box  are  secured  in  any  convenient  manner.  Dur- 
ing this  operation  the  copper  plate  is  to  rest  on  a  steel 
plate.  After  the  bar  is  formed  the  copper  plate  and  the 
frame  may  be  removed  by  machining.  For  gas  welding 
the  copper  plate  is  to  be  replaced  by  a  steel  plate.  For 
thermit,  a  box  of  suitable  refractory  material  should  be 
used.  The  test  results  to  be  recorded  are  the  same  as 
those  for  the  tensile  test  of  the  base  metal. 

Shape  and  dimensions  of  the  test  specimen  for  tensile 
tests  of  the  weld  are  given  in  Fig,  5,  with  the  weld  at 
the  center.  If  the  material  is  cast  or  brittle  the  speci- 
men shown  in  Fig.  6  is  to  be  used,  with  the  weld  located 
at  the  center.  It  is  especially  necessary  that  the  1.5-in. 
sides  of  the  specimen  be  machined,  particularly  if  the 
two  pieces  of  base  metal  are  offset  or  if  they  form  an 
angle  at  the  weld.  Tests  made  in  the  latter  case,  where 
the  specimens  are  not  machined,  are  not  reliable.  Fur- 
thermore, care  must  be  taken  that  specimens  having  the 
latter  defect  are  not  "straightened"  before  being  ma- 
chined, because  such  treatment  is  likely  to  materially 
decrease  the  strength  of  the  weld.     A  roughing  cut  in 


a  line  drawn  on  the  paper  along  a  corner  of  the  speci 

men,  thus  outlining  the  shape  of  the  specimen  so  far  as  the  planer  or  shaper  which  will  just  clean  up  the  surfaces 

bending  is  concerned.     A  line  is  drawn  before  loading  of  the  specimen  is  sufficient.    The  test  results  to  be  re- 

and  after  failure  occurs.     The  change  in  the  angle  in  corded  are  the  same  as  for  the  tensile  test  of  the  base 

the  two  lines  as  determined  with  a  draftsman's  protrac-  metal. 
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How  Diecastings  Are  Produced 

A  description,  not  only  of  the  methods  followed,  hut  of  various  types 
of  diecasting  machines  employed.  Considerations  to  he  horn*-  in  mind 
in  the  design  of  parts  to  be  diecast  and  the  characteristics  of  various 
alloys  used  are  outlined.     Diecastings  of  gearhoxes,  etc..  now  possihle. 

By  Herbert  Chase 


DIECASTING  owes  its  rapid  growth  in  large  part 
to  the  automotive  industry,  but  that  industry  is 
none  too  well  acquainted  with  methods  used  in  die- 
casting  and  partly  for  this  reason  has  failed  to  visualize 
the  possibilities  of  diecasting  or  make  full  use  of  existing 
facilities. 

One  purpose  of  this  article  is  to  convey  to  the  auto- 
motive industry  certain  information  which,  though  more 
or  less  elementary  in  character,  is  quite  necessary  to  an 
appreciation  of  the  subject.  Most  of  the  information  here 
given  was  secured  as  a  result  of  a  recent  visit  which  the 
writer  made  to  the  plant  of  the  Stewart  Mfg.  Co. 

The  primary  reason  for  diecastings  is,  of  course,  the 
fact  that  as  they  come  from  the  mold,  they  require  little 
if  any  finishing,  since  the  surface  is  smooth  and  the 
dimensions  can  be  held  to  close  limits.  Furthermore  dies 
are  sufficiently  durable  to  enable  the  rapid  manufacture 
of  several  thousand  castings  with  practically  no  variation 
in  size  as  between  the  first  and  last  piece.  A  great  ma- 
jority of  the  castings  made  to-day  are  of  relatively  small 
size,  but  zinc-base  castings  weighing  as  much  as  11  lbs. 
each  have  been  successfully  produced  in  large  quantities 
(one  such  casting  is  shown  in  an  accompanying  cut)  and 
the  concern  mentioned  considers  it  possible  to  diecast 
pieces  as  large  as  the  gearcase  used  on  some  of  the  smaller 
passenger  cars  to-day.  Thin  section  curtain  light  frames 
measuring  8  x  28  in.  are  readily  made  in  aluminum  alloy 
by  this  company  to-day  and  it  is  considered  but  a  short 
step  to  the  production  of  castings  of  similar  or  larger 
major  dimensions,  with  the  third  dimension  much  greater 
than  that  of  the  frame  mentioned.  These  instances  are 
cited  simply  as  a  means  of  indicating  that  the  near  future 
may  well  see  some  interesting  developments  in  quantity 


production  of  much  larger  diecastings  than  have  hereto- 
fore been  thought  feasible. 

For  best  results  in  diecasting,  as  in  most  other  casting, 
alloys  produced  from  virgin  metals  are  used,  but  a  small 
percentage  of  scrapped  castings  or  material  cut  from  cast- 
ings in  trimming  them  can  be  used  without  detriment. 
In  the  Stewart  Mfg.  Company's  plant  the  virgin  metal  is 
unloaded  direct  from  the  railway  cars,  weighed  and  de- 
livered to  the  raw  material  stockroom,  adjacent  to  the 
alloying  furnaces.  The  latter  are  gas-fired  and  the  tem- 
perature is  thermostatically  controlled  and  recorded  to  pre- 
vent overheating. 

The  furnaces  used  for  alloying  zinc  and  tin  base  alloys 
are  provided  with  mechanical  stirring  devices  and  are  ar- 
ranged to  pour  directly  into  metal  ingot  molds  carried  on 
an  endless  chain  conveyor,  which,  as  shown  in  an  accom- 
panying cut,  moves  slowly  over  a  long  table.  By  the  time 
the  molds  reach  the  end  of  this  table  the  metal  has  solidi- 
fied and  the  ingots  are  discharged  onto  trucks.  They  are 
stacked  and  the  ends  painted  a  distinctive  color  to  enable 
proper  identification  of  various  alloys  and  are  then  deliv- 
ered either  to  the  diecasting  machines  or  to  temporary 
storage. 

Largely  because  of  the  higher  temperatures  required  to 
melt  aluminum  alloys,  these  are  not  cast  into  ingots,  but 
are  delivered  direct  in  molten  form  in  ladles  to  the  die- 
casting  machines.  Separate  furnaces  are  used  for  pre- 
paring the  aluminum  base  alloys.  These  are  in  the  same 
room  with  the  other  alloying  furnaces,  and  closer  to  the 
diecasting  machines  in  an  adjacent  room. 

Three  general  types  of  diecasting  machines  are  em- 
ployed: a  horizontal  type  used  chiefly  for  the  smaller 
castings  made  in  other  than  aluminum  base  alloys,  a  ver- 


Afloying  room  In  Stewart  Mtfl.  Corp.  plant,  showing  chain  conveyor  carrying  the  molds  In  which   Ingots  are  cast 
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Horizontal  type  of  diecasting   machine   used  chiefly  for 
the   smaller  white   brass   and    lead   and   tin    base   alloys 

tical  type  used  for  larger  castings  of  the  same  character, 
and  an  aluminum  machine  used  entirely  for  aluminum- 
base  castings.  The  three  types  operate  on  the  same  gen- 
eral principle,  but  are  quite  different  in  appearance  as 
will  be  noted  by  reference  to  the  cuts.  All  types  have  the 
following  essential  parts:  two  members  for  carrying  the 
two  halves  of  the  die,  so  arranged  that  the  dies  can  be 
held  closed  under  considerable  pressure  during  the  casting 
operation  and  then  quickly  opened  to  eject  the  casting,  two 
core-carriers,  usually  arranged  to  move  at  right  angles 
to  the  direction  of  motion  of  the  dies,  and  a  metal  pot 
arranged  to  be  moved  up  to  the  die,  or  the  die  up  to  it. 
Each  type  has  somewhat  differently  arranged  means  for 
controlling  the  motion  of  the  various  parts. 

The  largest  and  latest  type  of  machine  for  other  than 
aluminum  alloys  is  pictured  in  one  of  the  photographs  and 
the  essential  elements  are  shown  diagrammatically  in  Fig. 
1.  In  this  machine  the  lower  half  B  of  the  die  is  stationary 
and  is  rigidly  attached  to  the  frame  A  of  the  machine. 
The  upper  half  C  of  the  die  is  attached  to  the  sliding  head 
E  which  is  actuated  in  suitable  guides  in  the  frame  by 
the  toggle  linkage  F  and  piston  of  the  air  cylinder  D. 
When  the  dies  close  (they  are  held  together  under  very 
heavy  pressure)  the  cores  G  and  H  move  transversely  on 
the  carriages  I  and  J,  and  assume  their  proper  position 
in  the  die.    At  the  same  time  the  metal  pot  K  is  moved 
transversely  into   such  position   Liiat  nozzle  L  registers 
with  the  gate  in  the  die  parting  and  presses  tight  against 
the  die.    The  valve  M  is  then  opened,  a  sufficient  length 
of  time  is  given  to  allow  enough  molten  metal  (contained 
in  metal  pot  K)  for  a  single  casting  to  enter  the  chamber 
N.    Valve  M  is  then  closed  and  air  under  about  300  lbs. 
per  sq.  in.  pressure  is  applied  to  the  opening  0.     This 
forces  the  metal  in  N  out  through  the  nozzle  L  and  into 
the  die  under  high  pressure.    The  die  is  vented  to  permit 
the  air  contained  in  it  to  escape  so  that  llie  metal  entirely 
fills  the  open  space  in  the  die.    The  die  is  watercooled  and 
consequently  the  m.etal  freezes  almost  instantly.    The  ma- 
chine is  then  reversed,  the  metal  pot  moved  back,  the  cores 
moved  outward,  and  the  dies  opened.     Into  the  latter  are 
fitted  ejector  pins  which  conform  to  the  shape  of  the  die 
when  the  latter  is  closed  but  which  automatically  move 
inward  as  the  die  opens  and  force  the  casting  free  from 


the  die  after  which  it  is  removed  by  hand.  The  dies  are 
occasionally  lubricated  to  prevent  the  metal  from  sticking. 
The  first  casting  made  after  lubrication  is  usually  im- 
perfect and  is  therefore  rejected.  In  some  machines  a 
pneumatic  vibratory  hammer  is  used  to  actuate  the  ejector 
pins. 

The  dies  must,  of  course,  separate  a  sufficient  distance 
to  clear  the  casting  and  permit  of  its  removal.  The  type 
of  machine  described  above  is  given  a  rather  long  stroke 
for  this  reason  and  is  used  for  the  deep  castings.  It  will 
of  course  be  understood  that  the  metal  pot  must  be  kept 
sufficiently  hot  to  keep  the  metal  in  the  fluid  state  and 
at  such  temperature  as  to  make  the  best  casting.  A 
pyrometer  is  therefore  used  in  the  metal  and  a  gas  fire 
is  so  regulated  as  to  maintain  the  desired  temperature, 
and  at  the  same  time  melt  new  metal  as  it  is  added.  The 
fire  keeps  the  whole  metal  pot,  including  the  nozzle,  hot 
so  that  the  metal  will  not  freeze  and  fill  the  passages 
through  which  it  enters  the  chamber  N. 

It  will  be  noted  that  the  position  of  the  core  carriages 
I  and  J  and  the  metal  pot  K  is  controlled  by  levers.  The 
position  of  the  latter  is  in  turn  controlled  by  cams  (some 
of  which  are  not  shown)  while  the  dies  are  opened  and 
closed  by  pneumatic  means.  The  cams  are  attached  to 
a  shaft  or  shafts  which  are  in  turn  driven  by  belts  from 
shafting  under  the  floor.  In  most  cases  the  entire  machine 
is  operated  by  one  man,  but  in  some  of  the  older  types 
of  aluminum  machines  two  men  are  required. 

The  horizontal  type  of  machine  shown  in  one  of  the 
photographs  differs  but  little  in  principle  from  the  vertical 
machine.  The  two  halves  of  the  die  are,  however,  cam- 
operated  on  slides  inclined  about  30  deg.  from  the  vertical 
position.  It  will  be  noted  in  the  photograph  that  the  upper 
half  of  the  die  is  connected  to  a  bell  crank  the  near  end 
of  which  is  guided  by  a  pin  operating  in  a  slotted  cam. 
Cores  carried  by  cross  slides  can  also  be  employed  in  this 
machine,  which  is  often  used  for  die  casting  bearings. 

In  case  it  is  desirable  to  have  the  metal  in  the  casting 


Large   vertical  type  of  diecasting   machine  used 
primarily  for  making  large  white  brass  castings 
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Fig.  1 — Diagrammatic  sl<etch  of  the  vertical  type  of  diecasting  maciiine.     Fig.  2 — Diagram  showing  type  of  closed  metal 

pot  used  on  the  machines  for  diecasting  aluminum 


extremely  dense  as  in  the  case  of  a  bearing,  the  pressure 
on  the  metal  entering  the  bearing  is  increased.  In  this 
case  a  piston  is  employed  in  the  metal  cylinder  within  the 
metal  pot,  and  this  piston  is  actuated  by  a  second  piston 
of  larger  diameter  on  which  air  pressure  is  applied.  A 
pressure  of  about  1,000  to  1,500  lbs.  per  sq.  in.  is  used 
in  casting  bearings. 

Casting  Aluminum  Alloys 

The  machine  for  casting  aluminum  alloys,  as  shown  in 
the  photograph  (page  24),  is  quite  different  in  appearance 
to  the  other  machines  shown  but  is  substantially  identical 
in  principle.  The  halves  of  the  die  are  pneumatically  op- 
erated in  this  case,  but  instead  of  moving  the  metal  pot 
up  to  a  stationary  die,  the  entire  head  of  the  machine  con- 
taining both  the  die  and  its  operating  mechanism,  is  moved 
up  to  a  stationary  metal  pot.  The  metal  pot  on  this 
machine  is  closed  and  sealed  and  has  but  a  single  chamber, 
which  contains  the  molten  aluminum  at  a  temperature  of 
about  1150  deg.  Fahr.  A  diagrammatic  sketch  of  the 
metal  pot  used  for  the  aluminum  machine  is  shown  in 
Fig.  2.  It  will  be  noted  that  the  valve  is  centrally  located 
and  seats  directly  in  the  outlet  of  the  casting.  An  air 
pressure  of  300  lbs.  is  maintained  on  top  of  the  molten 
metal,  but  the  latter  can  flow  out  only  when  the  valve 
is  open.  The  walls  of  the  metal  pot  are  surrounded  by  a 
fire  box  lined  with  fire  brick.  By  keeping  the  aluminum 
in  a  closed  container  oxidation  is  reduced  to  a  minimum. 
The  metal  pot  is  filled  with  molten  aluminum  by  removing 
the  covered  plate  which  is  bolted  in  place. 

It  sometimes  happens  that  metal  intended  to  be  dis- 
charged into  the  die  escapes  through  an  opening  between 
the  joint  made  by  the  nozzle  of  the  metal  pot  or  the  die. 
Since  it  is  under  high  pressure  it  may  fly  in  almost  any 
direction,  and  cause  serious  injury.  Screens  are  therefore 
employed  to  shield  operators  of  adjacent  machines  and 


the  operating  levers  are  so  placed  that  the  operator  will 
be  out  of  range. 

How  Dies  Are  Constructed 

A  good  idea  as  to  the  type  of  die  construction  employed 
is  given  by  one  of  the  photographs  showing  the  two  halves 
of  a  die  used  in  casting  the  body  of  a  carbureter.  It  will 
be  noted  that  there  are  two  large  diameter  cores  operating 
in  a  plane  parallel  to  the  face  between  the  two  halves 
of  the  die.  A  third  movable  core  containing  two  pins  for 
making  holes  in  the  casting  is  operated  in  the  same  plane 
as  the  other  two  but  at  right  angles  to  them  by  means  of 
the  slotted  plate  and  linkage  shewn.  Opposite  to  the  last 
mentioned  core  is  the  gate  through  which  the  molten  metal 
enters  the  die  when  it  is  closed.  One  of  the  castings  made 
with  this  die  is  shown  between  the  two  halves  of  tht  die. 
The  piping  shown  is  for  conducting  water  to  and  from 
the  jacket  of  the  die. 

In  some  dies  employed  the  projected  area  subjected  to 
a  pressure  of  300  lbs.  per  sq.  in.  is  in  excess  of  70  sq.  in. 
This  means  that  the  total  pressure  tending  to  separate 
the  two  halves  of  the  die  is  in  some  cases  in  excess  of 
10  tons.  For  this  reason  the  dies  must  be  held  securely 
in  the  machine,  especially  since  any  springing  will  not 
only  allow  the  metal  to  issue  from  the  die,  but  will  change 
the  dimensions  of  the  casting.  This  is  one  reason  for 
employing  the  heavy  type  of  machine  used. 

Inspecting  and  Finishing  Castings 

From  the  casting  machines  the  castings  are  taken  to  a 
first  inspection  department  where  they  are  gaged  and  in- 
spected for  cracks  or  porosity.  Some  castings  are  here 
purposely  broken  with  a  hammer  to  determine  first  whether 
any  weaknesses  due  to  hidden  flaws  have  developed  and 
second  to  enable  the  inspector  by  observing  the  character 
of  the  fracture  to  determine  whether  any  weaknesses  exist. 
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Machine    used   for   making   aluminunn    diecastings 

If  defects  are  discovered  in  several  castings  it  is  usually 
possible  to  determine  the  cause  and  correct  it  at  the  casting 
machine  before  any  considerable  portion  of  the  product 
has  been  ruined.  In  this  department  any  individual  cast- 
ings which  have  not  filled  out  or  are  defective  in  other 
ways  are  thrown  out. 

In  the  first  inspection  department  it  is  not  necessary 
to  break  any  of  the  aluminum  castings  since  any  flaws 
which  may  exist  in  these  are  large  enough  to  be  seen 
readily  by  the  inspector. 

Castings  which  pass  the  first  inspection  go  to  the  clean- 
ing stock  room  from  which  they  are  issued  to  workmen 
who  operate  the  various  types  of  cleaning  tools  employed. 
In  these  operations  fins  and  runners  are  removed  together 
with  any  die  marks  which  may  remain.  In  some  cases 
the  piece  is  simply  pressed  through  a  finishing  die  which 
removes  fins  and  runner,  but  in  some  cases  a  lathe  opera- 
tion, a  slotting  machine  or  a  band  saw  is  used  to  good 
advantage.  In  one  portion  of  the  cleaning  department  a 
number  of  grinding  and  bufiing  wheels  are  employed. 

From  the  cleaning  rooms  the  castings  go  to  a  final  in- 
spection  department  where  they  are  finally  gaged  or  given 
in  some  cases  simply  a  visual  examination.  The  castings 
are  then  sent  to  the  packing  room  where  they  are  counted 
by  hand  and  boxed  for  shipment. 

Laboratory  Checks 

A  laboratory  in  which  many  chemical  and  physical  tests 
are  conducted  is  in  charge  of  a  metallurgist.  It  makes 
not  only  routine  tests  on  sample  castings,  alloys  and  nietals 
used  in  making  the  castings,  but  conducts  research  work 
and  issues  to  the  factory  instruction  regarding  the  alloy 
to  be  used  and  the  temperature  in  which  it  is  to  be  cast. 
It  is  quite  largely  through  the  efforts  of  this  department 
that  it  has  become  possible  to  make  ma.iy  castings  which 
heretofore  were  considered  impracticable.  Die  materials 
have  also  been  investigated  and  many  improvements  in  die 
materials  have  resulted.  The  selection  of  a  proper  steel 
and  the  correct  heat  treatment  is  of  course  most  important. 
The  life  of  the  dies  has  in  some  cases  been  increased  from 
10,000  castings  to  100,000  or  more.  By  so  designing  the 
die  that  parts  which  wear  can  be  easily  renewed  it  is 
possible  to  make  dies  which  will  last  almost  indefinitely. 


Photograph  of  die  used  for  cpsting  the  entire   body 
portion  of  a  carbureter 

Chrome  vanadium  steels  have  been  found  to  resist  heat 
and  wear  and  make  excellent  material  for  many  dies. 

The  zinc  base  alloys  called  white  brass  are  extensively 
used  in  die  casting  work  and  are  among  the  cheapest  in 
cost.  These  alloys  contain  as  a  rule  from  84  to  92  per 
cent  zinc,  2.5  to  4  per  cent  copper,  5.5  to  12  per  cent  tin 
and  0.3  per  cent  aluminum.  One  standard  alloy  much  used 
by  the  Stewart  Mfg.  Co.  contains  91.4  per  cent  zinc,  2.6 
per  cent  copper,  5.7  per  cent  tin,  0.3  per  cent  aluminum. 

The  physical  properties  of  zinc  base  alloys  vary  con- 
siderably with  the  section  of  the  casting  and  temperature 
at  which  it  is  made,  as  well  as  with  the  chemical  composi- 
tion. In  general  the  tensile  strength  of  these  alloys  runs 
from  20,000  to  24,000  lbs.  per  sq.  in.  They  have  but  slight 
elongation  and  are  comparatively  brittle.  The  brittleness 
increases  with  the  age  of  casting.  The  scleroscope  hard- 
ness varies  from  16  to  22.  The  zinc  base  alloys  are  not 
affected  by  gasoline,  but  corrode  to  some  extent  when  ex- 
posed to  the  weather,  and  especially  to  moisture.  Cor- 
rosion is  lessened  by  polishmg,  and  can  of  course  be  pre- 
vented entirely  by  nickel  plating  or  lacquering. 

Tin  and  lead  base  alloys  are  used  chiefly  for  bearings 
or  in  places  where  ability  to  resist  corrosion  is  more 
important  than  strength.  They  are  usually  made  in  ac- 
cordance with  S.A.E.  standard  specifications  which  call  for 
the  composition  given  herewith  but  can,  of  course,  be  made 
to  other  specifications  when  desired. 


No.  12  Babbitt 

Per  cent 

Antimony       9.50  to  11.50 

Copper   2.25  to    3.75 

Lead    24.00  to  26.00 

Iron    (max.) 0.08 

Bismuth    (max.) 0.08 

Zinc     None 

Aluminum    None 

Tin    Remainder 

The  tensile  strength  of  tin  and  lead  base  alloys  is  in 
the  neighborhood  of  12,000  lbs  per  sq.  in.  but  is  usually 
unimportant.  Some  of  these  castings  are  fairly  malleable 
and  some  much  more  brittle.  Scleroscope  hardness  varies 
from  7  to  18  depend''ng  largely  upon  the  antimony  and 
copper  content.    Lead  and  tin  base  alloys  are  usually  more 


No.  11  Hard  Babbitt 

Per  cent 

Tin    86.00  to  89.00 

Copper    5.00  to    6.50 

Antimony     6.00  to    7.50 

Lead   (max.) 0.35 

Iron  (max.) 0.08 

Arsenic   (max.) 0.10 

Bismuth  (max.)   0.08 

Zinc   None 

Aluminum    None 
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Photograph    and   drawing   of   an   eleven-pound   diecast  gearbox,   one 
diecastings  made  to  date.    The  drawing  gives  a  good  Idea  of  the  type 
and  the   limits  which   it   is  possible  to   maintain 

expensive  than  a  zinc  base  especially  when  the  tin  content 
is  high. 

The  aluminum  base  alloys  usually  referred  to  simply 
as  aluminum  are  made  with  a  number  of  different  com- 
positions, but  the  No.  12  alloy  which  contains  92  per  cent 
aluminum  and  8  per  cent  copper  is  the  standard  alloy  which 
is  most  used.  It  has  a  tensile  strength  of  22,000  to  24,000 
lbs.  per  sq.  in.,  21/2  to  3  per  cent  elongation.  The  elonga- 
tion increases  and  the  strength  slightly  decreases  when 
the  copper  content  is  lowered.  This  alloy  stands  shock 
well,  that  is  it  is  not  brittle  if  the  copper  is  kept  below 
12  per  cent.  The  scleroscope  hardness  varies  from  16 
to  22.  The  usual  aluminum  alloys  are  medium  in  price, 
and  are  used  extensively  by  the  Stewart  Co.  for  casting 


of  the  heaviest 
of  construction 


curtain  light  frames.  They  stand  weath- 
ering well,  tnat  is,  are  not  easily  corroded, 
unless  expcsed  to  alkalies  or  salt  solutions. 

A  great  many  other  alloys  can  be  used 
i<>  advantage  for  special  purposes,  but 
the  alloys  referred  to  are  those  used  in  a 
large  percentage  of  cases. 

In  connection  with  the  design  of  parts 
to  \)e  die  ca.st  the  following  points  should 
be  borne  in  mind: 

1.  Avoid  undercuts  on  inside  surfaces 
so  far  as  possible. 

2.  Allow,  in  the  case  of  aluminum,  for 
a  draft  of  0.005  in.  per  in.  of  length  and 
diameter  on  cores.  On  white  bras^  cores 
allow  a  draft  of  0.002  to  0.003  in.  per  in. 

3.  Uniformity  in  section  tends  to  pre- 
vent cracking.  When  thick  and  thin  sec- 
tions are  necessary  the  transition  from 
one  to  the  other  should  be  as  gradual  as 
possible. 

4.  Allow  fillets  whenever  possible. 
Even  a  verj'  slight  fillet  is  better  than 
none  at  all. 

5.  The  minimum  thickness  of  section 
practicable  varies  considerably  with  the 
area  of  the  section.  One-sixteenth  in.  is 
usually  the  practical  minimum  in  the  case 
of  aluminum  and  1  32  in.  in  white  brass, 
but  thinner  sections  have  been  cast  in 
some  cases. 

6.  The  minimum  size  of  hole  which  it 
is  practicable  to  cast  in  aluminum  is 
about  1-16  in.  when  the  hole  is  not  more 
than  14  in-  deep  or  3-32  in.  for  hole  ^2  in. 
deep.     In  the  case  of  white  brass  a  1-16 


J    in.  hole  is  practicable  if  the  length  does 
not  exceed  V2  in-,  while  a  3/  32  in.  hole  of 


almost  any  length  can  be  cast  readily. 
7.  The  use  of  knife  edges  should  be 

avoided. 
8.  In  the  case  of  aluminum  some  dimensions  can  be  held 
to  zt  0.0015  in.  On  thickness  the  limits  are  urually  about 
zt  0.0015  in.  The  corresponding  tolerances  for  white 
brass  are  zt:  0.0005  and  =  0.001  in.  Both  internal  and 
external  threads  can  be  cast,  but  for  close  work  these  must 
usually  be  chased.  In  the  case  of  a  female  tread  the  core 
is  withdrawn  by  unscrewing. 

Inserts  can  often  be  used  to  advantage.  Their  surface 
should  be  groved,  knurled  or  roughened  in  case  it  is  desired 
to  anchor  them  permanently  in  the  casting.  Iron,  bronze, 
graphite  and  other  inserts  have  been  successfully  used. 
Bushings  can  be  die-cast  in  place  or  pressed  in  after  the 
casting  is  completed,  but  in  some  cases  a  bearing  directly 
in  the  metal  without  bushing  is  employed. 


Frame  Standardization  Under   Way 


REPRESENTATIVES  of  passenger  car  frame  manu- 
facturers recently  got  together  and  determined  to 
undertake  the  standardization  of  passenger  car  frames, 
as  it  is  felt  that  such  standardization  would  be  of  ma- 
terial assistance  to  passenger  car  designers  and  to  frame 
manufacturers.  Information  in  reference  to  present 
frame  practice  is  to  be  obtained  as  a  basis  for  the 
standardization  involved,  a  questionnaire  requesting 
this  information  having  been  sent  out  to  all  passenger 
car  manufacturers. 


The  standardization  of  frames  will  be  of  special  assist- 
ance to  many  frame  manufacturers  because  passenger 
car  manufacturers  are  often  willing  to  use  a  frame  for 
which  the  frame  manufacturer  has  the  necessary  tool 
equipment  in  case  the  design  conforms  reasonably  well 
to  their  requirements.  The  adoption  of  definite  frame 
standards  will  result  in  an  increase  in  the  number  of 
such  orders  to  the  mutual  advantage  of  both  frame  and 
passenger  car  manufacturers.  This  work  is  being  under- 
taken by  the  S.  A.  E.  Standards  Committee. 
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Automotive  Metal  Market  Nearer 

the  Pre- War  Level 


Price  reductions  that  featured  the  192 1  market  can  be  furthered  only  by  in- 
creased production  and  lower  freight  rates.  Automotive  Industries  were 
instrumental  many  times  in  keeping  the  steel  market  out  of  the  rut  of  idle- 
ness.   Review  shows  that  future  conditions  will  depend  upon  the  buyers. 

By  Wm,  Crawford  Hirsch* 


THE  year  1921  was  a  necessary  evil.  This  is  the 
verdict  which  reflects  the  majority  sentiment  of 
buyers,  as  well  as  sellers,  of  automotive  steels, 
pig  iron  and  non-ferrous  metals.  The  former  are  dis- 
appointed because  the  year  failed  to  bring  forth  down- 
ward revisions  to  the  extent  of  restoring  pre-war  levels, 
which  at  the  outset  of  1921  was  the  dream  of  many  a 
keen  purchasing  agent.  The  sellers  are  shedding  no 
tears  at  the  passing  of  a  year  in  which  periods  of  utter 
stagnation  of  demand  recurred  all  too  frequently;  a  year 
in    which    freight    rates    and 

taxes,  from  the  oppressive  bur-      ■■■■■■■■■■■ 

den  of  which  relief  had  been 
promised  time  and  again,  re- 
mained at  practically  war 
levels. 

And  yet  much  was  accom- 
plished in  1921.  That  the  ex- 
pectations of  neither  pro- 
ducers nor  consumers  were 
fulfilled     merely     emphasizes 


AUTOMOTIVE  manufacturers  can  greatly 
further  stabilization  of  markets  by  a 
rational  buying  program.  Never  has  there 
been  a  greater  need  for  this  than  in  1922. 
Chronic  bargain  hunting  in  a  pig  iron  market 
in  which  buyers  have  things  to  themselves 
is  bound  to  react  to  their  detriment  when 
the  tables  are  turned. 


open  market.  Amid  the  distrust  of  melters  and,  as  the 
year  grew  older,  under  the  sledgehammer  blows  of  the 
falling  away  of  the  demand,  prices  weakened  from  month 
to  month,  until  by  midsummer  blast  furnaces  would  have 
been  delighted  to  book  orders  for  No.  2  foundry  at  $20 
and  less.  Scores  of  furnaces  went  out  of  blast  in  mute 
protest  against  the  market's  vicissitudes. 

In  September,  1920,  319  furnaces  had  been  pouring 
forth  pig  iron  at  the  rate  of  100,000  tons  a  day,  buyers 
falling  over  one  another  to  secure  as  much  of  the  output 

as  possible  at  $45  to  $50  a  ton. 

'""" """      What  a  different  picture  the 

industry  presented  a  year 
later!  Only  69  furnaces  had 
survived  and,  of  their  output 
of  30,000  tons  a  day,  the  bulk 
had  to  be  stored  in  furnace 
yards  until  buyers  would  con- 
sent to  come  forth  from  their 
hiding  place. 

The   weekly   market   letters 


the  fact  that  1921  was  a  link ,      of  the  leading  pig  iron  sellers 


in  the  chain  of  readjustment 

which  is  by  no  means  completed.  Last  year's  record  of 
the  iron,  steel  and  non-ferrous  metal  markets,  however, 
furnishes  ample  proof  that  1921  was  a  much  stronger 
link  in  this  chain  than  was  1920,  and  that  readjustment 
gained  such  headway  as  to  bring  within  sight  the  end 
of  the  period  of  subnormal  activity  and  the  dawn  of 
that  phase  of  the  cycle  in  which  re-establishment  of  the 
equilibrium  between  demand  and  supply  will  bring  about 
natural  stability  of  values.  Conceding,  therefore,  that 
1921  was  a  necessary  evil,  it  was  so  rather  in  the  sense 
of  a  thunder  shower  that  clears  the  atmosphere  than 
of  a  havoc-wreaking  upheaval  in  tLe  ferrous  and  non- 
ferrous  metal  markets. 

The  year  opened  on  a  pig  iron  market  in  which  values 
still  suffered  to  a  great  extent  from  the  adipose  of  war 
prices,  No.  2  foundry  being  quoted  at  $32,  which, 
although  low  when  compared  with  the  $50  price  at 
which  sales  had  been  made  four  months  previously,  was, 
nevertheless,  looked  upon  with  more  or  less  suspicion 
by  consumers.  Automotive  foundries  were  all  the  more 
reluctant  to  commit  themselves  for  any  i  epresentative 
tonnages  at  quoted  prices,  as  it  was  an  open  secret  in 
the  trade  that  a  Michigan  automotive  interest,  owning 
and  operating  his  own  blast  furnace,  frequently  supplied 
parts  makers  holding  contracts  from  him  with  pig  iron 
at  considerably  lower  prices  than  those  quoted  in  the 

•Editor  Raw  Materials. 


read  like  funeral  sermons, 
frequently  so  lugubrious  that  they  even  withheld  all 
hope  of  the  market's  resurrection.  As  is  usually  the 
case,  when  matters  looked  darkest  the  turn  for  the  better 
came.  Buyers  still  proceeded  cautiously.  They  did  not 
order  large  tonnages.  In  fact,  most  of  them  continued 
to  buy  from  hand  to  mouth,  but  in  the  aggregate  this 
hand-to-mouth  buying  yielded  orders  that  enabled  those 
blast  furnaces  which  had  continued  in  operation  to  cut 
down  their  accumulations  and  to  maintain  production 
at  a  satisfactory  rate.  In  fact,  by  November  pressure 
on  the  available  supply  and  the  facilities  of  the  furnaces 
in  blast  had  become  such  that  idle  plants  began  to  lay 
plans  for  a  resumption  of  productive  activity. 

The  end  of  the  year  found  the  price  situation  in  some- 
what plastic  shape.  Automotive  foundries  were  offered 
No.  2  foundry  at  $19,50,  Buffalo  or  Chicago,  and  mal- 
leable at  the  same  price  level,  Chicago,  or  $20,  valley 
basis.  In  other  words,  pig  iron  prices  at  the  close  of 
1921  ruled  about  40  per  cent  lower  than  at  the  year's 
opening.  Considering  that  there  has  been  only  a  modest 
reduction  in  the  freight  rates  on  the  raw  materials  which 
enter  into  the  making  of  pig  iron,  a  factor  that  makes 
up  more  than  one-third  of  prevailing  market  levels,  the 
pig  iron  market's  course  in  1921  has  been  truly  expres- 
sive of  the  trend  toward  readjustment.  Of  paramount 
influence  on  a  further  downward  readjustment  of  prices 
would  be,  of  course,  a  drastic  pruning  down  of  freight 
rates  in  1922.     Next  in  the  importance  of  its  effect  on 
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market  conditions  will  be  the  attitude  of  producers  and 
marketers.  Demand  has  not  yet  assumed  such  propor- 
tions as  to  bring  sellers  face  to  face  with  the  temptation 
of  forcing  the  market  higher  by  manipulative  tactics, 
such  as  have  often  been  employed  in  years  gone  by, 
1921  having  formed  a  notable  exception  in  that  respect. 
Perhaps  last  year's  lessons  have  not  been  lost.  Pig 
iron  producers  may  at  last  have  learned  that  a  stable 
market  is  preferable  to  one  of  such  wide  fluctuations  as 
those  which  were  noted  between  September,  1920,  and 
December,  1921. 

Automotive  foundries  can  greatly  further  stabilization 
of  the  market  by  a  rational  buying  program.  Never  has 
there  been  greater  need  for  this  than  there  will  be  in 
1922.  Chronic  bargain  hunting  in  a  pig  iron  market 
in  which  buyers  have  things  to  themselves  is  bound  to 
react  to   their   detriment  when   the  tables   are   turned. 


accurate  record.s  were  available,  it  would  probably  be 
found  that  what  sustained  sheet  mill  operations  in  the 
fall  of  the  year  was  the  support  emanating  from  the 
automotive  industries,  which  frequently  figured  to  an 
extent  exceeding  50  per  cent  of  all  classes  of  consumers 
in  the  sheet  market. 

It  may  be  put  down  as  an  axiom  ba.sed  upon  the  experi- 
ence of  the  last  three  years  that  the  automotive  indus- 
tries are  the  bell-wethers  of  nearly  all  buying  movements 
in  the  steel  market,  especially  of  those  which  follow 
protracted  periods  of  idleness.  Curves  showing  the 
uptrend  of  automotive  operations  are  invariably  matched 
by  curves  showing  a  like  quickening  of  steel  buying,  the 
latter  preceding  the  former  by  the  brief  interval  neces- 
sary to  set  steel  shipments  moving  from  mill  to  automo- 
tive consumers.  As  a  rule,  buying  by  automotive  plants 
acts  as  an  incentive  to  consumers  in  other  branches  of 


Price  stabilization  results  largely  from  an  equable  dis-      manufacturing  to  cover  their  steel  requirements. 


tribution  of  the  demand  over  the  longest  possible  period 
Although  this  ideal  is  not  possible  of  complete  attain- 
ment in  the  automotive  foundry  industry,  much  can  be 
done  to  eliminate  the  frequent  spurts  of  intensive  rush 
demand  which  invariably  furnish  an  incentive  to  runaway 
market    conditions.      Now,    it 

would  seem,  is  the  time  when      

automotive  pig  iron  consumers 
could  profitably  ponder  this 
problem,  because  the  market 
just  now  is  free  from  artificial 
conditions  and  consumers  are 
still  its  masters  instead  of  its 
slaves,  as  they  were  in  the 
summer  and  fall  of  1920. 

How  much  of  the  country's 
steel  production  was  consumed 
by  the  automotive  industries     t:::::::::::::::^:::::::::::::::^::::::::::: 
in  1921  is  a  question  no  more 

to  be  answered  by  an  estimate  of  the  tonnage  it  repre- 
sented than  in  preceding  years.  Those  who  would  mini- 
mize the  importance  of  the  automotive  industries  in  the 
steel  market  will  always  trot  out  in  answer  to  this  prob- 
lem the  hoary  opinion  that  in  the  manufacture  of  an 
annual  output  of,  say,  2,000,000  automotive  units,  only 
between  3  and  4  per  cent  of  the  country's  aggregate  out- 
put of  rolled,  finished  steel  is  consumed.  This  sort  of 
calculation  comes  within  the  category  of  the  famed 
trinity  of  falsification:  "Lies,  d — —  lies,  and  statistics." 
It  is  utterly  unfair  to  take  automotive  sheets  which  sell 
at  $80  to  $90  a  ton  and  bunch  them  with  rolled,  finished 
products  on  the  order  of  plates  and  beams  which  sell 
at  $30  a  ton.  The  only  half-way  fair  estimate  would 
be  to  figure  the  percentage  of  gross  revenue  derived  by 
the  steel  industry  from  automotive  manufacturers,  and, 
inasmuch  as  none  of  the  steel  producers  reports  the 
value  of  his  output,  properly  segregated  as  to  the  indus- 
tries into  which  it  enters,  this  is  a  statistical  feat  which 
cannot  be  accomplished. 

Time  and  again,  however,  during  the  last  year  automo- 
tive buying  lifted  the  steel  market  out  of  the  rut  of 
utter  idleness.     In  fact,  the  improvement  in  the  demand 


STEEL  prices  are  approximately  33  13 
per  cent  nearer  pre-war  levels  than  they 
were  at  the  beginning  of  1921,  and  on  Janu- 
ary 2,  1922,  the  price  was  only  25  per  cent 
higher  than  the  ten  year  pre-war  average. 
The  conclusion  must  be  drawn  that  the  year 
1921  was  a  truly  remarkable  one  in  the  re- 
construction of  the  steel  market  on  a  sane 
and  healthy  basis. 


Moreover,  it  will  be  well  to  bear  in  mind  the  inade- 
quacy of  the  methods  used  by  steel  statisticians  in  com- 
puting automotive  consumption.  They  proceed  on  the 
basis  of  the  country's  passenger  car  and  motor  truck 
output,  losing  altogether  sight  of  the  thousands  of  tons 

^^^^ of   steel    that   go    into   garage 

1::::::::::::::::::::::^      construction,  into  gasoline  and 

oil  containers,   pipe,  etc.,  and 
the  many  implements  and  re- 
placement     parts     the     steel 
entering  into  which   is   never 
credited  to  the  automotive  in- 
dustries.      A     buying    flurry, 
such  as  recently  took  place  in 
tubular  goods,  is  always  con- 
sidered  without   the   slightest 
reflection     as     to     the     share 
which    the    automotive    indus- 
tries had  in  causing  it. 
One  of  last  year's  outstanding  conditions  in  the  steel 
market  was  the  frequent  change  in  its  leadership.     At 
numerous   stages  the  chief  interest  assumed  a  passive 
attitude  when  it  came  to  dealing  with  a  drifting  market, 
permitting  the    independents   to   set   the   pace    in   price 
reductions    as    well    as    advances,    and    refraining   from 
changes   in   its   official   prices   until   after  the  situation 
had  sufl!iciently  cleared  to  reveal  the  reaction  of  market 
changes  on  consumers.     It  was,  however,  an  open  secret 
in  the  trade  that  during  those  periods,  when  independ- 
ents were  disposed  to  slash  prices  so  as  to  enhance  their 
late  of  operations,  the  corporation  e.xtended  the  utmost 
protection   to    its   regular   customers   and   permitted   no 
desirable  orders  to  get  away  from  it. 

During  the  worst  of  the  midsummer  slump  the  steel 
market  had  at  one  time  the  appearance  of  thorough 
demoralization,  even  some  of  the  larger  independents 
admitting  that  they  were  ready  to  book  orders  at  any 
price  the  buyer  might  name,  but  adding  woefully  that 
there  were  no  buyers  at  any  price.  Expectations  of  a 
downright  price  war  came  to  naught,  however,  as  the 
result  of  the  diplomatic  handling  of  the  situation  by  the 
steel  industry's  leaders.  There  is  an  entirely  false  con- 
that  began  to  make  itself  felt  during  the  end  of  the  ihird      ception  abroad  that  a  price  war  benefits  consumers.    As 


quarter  was  solely  due  to  the  placing  of  more  liberal 
orders  by  automotive  interests. 

There  is  no  gainsaying  the  fact  that  of  all  the  steel 
products  none  was  more  frequently  in  the  limelight  than 
were  sheets.  Even  those  who  make  light  of  the  auto- 
motive industry's  importance  as  a  steel  consumer  admit 
that  it  absorbs  more  than  one-quarter  of  the  country's 
total  sheet  production,  and  there  were  at  least  two  periods 
in  1921  when  sheet  mills  were  working  almost  exclu- 
sively  on    orders    from   the    automotive    industries.      If 


a  matter  of  record  it  may  be  stated  that  buying  is  always 
at  a  low  ebb  while  prices  go  tumbling.  A  declining  steel 
market  resulting  from  lessened  costs  of  production  is 
one  thing,  while  a  market  devoid  of  all  semblance  of 
soundness,  in  which  producers  cut  prices  for  no  other 
purpose  than  to  injure  their  competitors,  is  quite 
another. 

A  stable  market  is,  after  all.  the  one  most  conducive 
to  healthy  activity.  Downward  price  adjustments  an- 
nounced by  the  chief  steel  interest  in  tubular  goods  and 
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wire  products  shortly  before  the  year's  end  were  appar- 
ently for  the  purpose  of  enhanced  stability,  and  liquida- 
tion of  war  prices,  while  by  no  means  finished,  appears 
at  the  outset  of  1922  to  have  reached  a  pass  where 
stability  is  possible,  subject,  of  course,  to  such  further 
downward  price  adjustment  as  a  lowering  of  freight 
rates,  taxes,  overhead  and  further  economies  in  produc- 
tion costs  will  make  possible. 

Let  us  see  now  how  far  the  automotive  steel  market 
traveled  last  year  along  the  road  to  normal  conditions. 
Take,  for  instance,  cold-finished  steel  bars  or  screw 
stock.  Late  in  December  this  product  was  quoted  at 
2  cents  base,  compared  with  3.60  cents  at  the  beginning 
of  the  year.  In  the  same  period  hot-rolled  bars  (which 
are  the  raw  material  from  which  screw  stock  is  made) 
declined  from  2.35  cents  to  1.50  cents.  The  decline  of 
$32  a  net  ton  in  the  price  of  screw  stock  denotes,  there- 
fore, in  addition  to  the  $17  drop  in  the  cost  of  the  raw 
material,  a  $15  decline  per  net  ton  in  conversion  cost. 
Hot-rolled  strip  steel  opened  the  year  at  3.30  cents  and 
cold-rolled  at  6.25  cents,  Pittsburgh.  At  the  year's  close 
hot-rolled  was  quoted  at  2  cents  and  cold-rolled  at  3.75 
cents,  the  change  implying  a  saving  of  40  per  cent  to 
the  consumer. 

The  Sheet  Market 

Of  more  than  passing  interest  to  the  automotive  indus- 
try is  the  record  rolled  up  by  the  sheet  market  during 
the  year.  Sheet  bars,  the  semi-finished  form  of  steel 
from  which  sheets  are  rolled,  wavered  early  in  January 
somewhere  between  $42  and  $47  a  ton.  At  the  year's 
close  they  could  be  bought  at  $29.  Assuming  that  in 
January  sheet  bars  were  obtainable  at  $42  and  at  the 
close  of  the  year  at  $29,  there  was  a  decline  of  25  per  cent. 

Let  us  see  now  what  the  course  of  prices  for  sheets 
was.  No.  28  black  opened  the  year  at  4.35  cents,  Pitts- 
burgh, and  closed  the  year  at  3  cents,  a  decline  of  31  per 
cent.  No.  10  blue  annealed  descended  from  3.55  cents 
early  in  January  to  2.25  cents  late  in  December,  a  reces- 
sion of  approximately  37  per  cent.  The  average  decline 
in  sheets  for  the  year  may  be  put  down  at  35  per  cent, 
as  against  a  decline  of  only  25  per  cent  in  sheet  bars, 
the  difference  of  10  per  cent  representing  the  propor- 
tionately greater  reduction  in  conversion  costs  than  in 
the  cost  of  the  raw  material.  This  would  tend  to  show 
that  the  non-integrated  sheet  mills,  most  of  which  cater 
to  the  automotive  industries,  have  set  their  house  in 
better  order  than  have  the  semi-finished  steel  producers. 

A  fair  idea  of  the  changes  that  have  come  over  the 
alloy  steel  market  may  be  gained  from  a  brief  considera- 
tion of  the  course  of  values  in  the  nickel,  chrome  and 
vanadium  markets,  the  three  alloys  that  enter  chiefly 
into  automotive  steels.  Nominally  the  price  of  nickel 
has  not  undergone  very  sharp  revision.  The  quotation 
early  in  January  was  43  cents  anc"  in  December  41  cents, 
taking  ingots  as  a  basis.  Unfortunately,  the  outlet  for 
nickel  has  been  considerably  curtailed. 

Aside  from  the  effect  of  the  general  slump  in  the 
demand  for  non-ferrous  metals  and  the  heavy  offerings 
of  resale  nickel-steel,  mostly  war  legacies,  the  naval 
disarmament  program  affected  the  immediate  future  of 
nickel  more  adversely  than  that  of  any  other  metal. 
Diminished  consuming  avenues  may,  for  a  time  at  least, 
render  sharp  price  reductions  impossible.  The  over- 
head on  the  impaired  sales  quota  will  be  the  same  as  it 
was  when  the  industry  was  in  its  heyday,  and  it  will 
have  to  be  borne  by  the  curtailed  output. 

In  the  course  of  time  nickel  will  find  its  way  into  new 
uses,  and,  as  consumption  increases,  there  may  be  a 
possibility  of  economies  which  will  come  the  buyer  in 
good  stead.     For  the   time   being  the  market  may   be 


expected  to  continue  a  nominal  affair,  with  desirable 
orders,  as  a  rule,  coming  in  for  concessions  from  quoted 
prices.  Late  in  December  there  were  still  weighing  on 
the  market  a  number  of  resale  tonnages  of  nickel  steel, 
one  of  these  (S.A.E.  2330)  being  offered  at  2  cents, 
f.o.b.  Chicago  warehouse,  far  below  the  market  for  very 
new  material. 

Ferrochrome,  which  throughout  1920  sold  at  18  and  19 
cents  for  60  to  70  per  cent  chromium  and  6  to  8  per  cent 
carbon  of  domestic  origin,  was  offered  at  the  end  of 
1921  at  14  cents.  Imported  alloy,  containing  6  to  8  per 
cent  carbon,  held  at  the  beginning  of  1921  at  16  cents, 
ex  store,  could  be  had  at  the  year's  close  at  10  to  11 
cents.  Chrome  ore,  50  per  cent  chromic  oxide  guaran- 
teed, sold  at  the  end  of  1921  at  40  to  45  cents  a  unit,  as 
compared  with  55  to  60  cents  per  unit  at  the  beginning 
of  the  year. 

Ferrovanadium,  30  to  40  per  cent,  declined  from  $7 
a  pound,  obtained  at  the  year's  beginning,  to  $4.25  to 
$4.75  at  its  close. 

While  on  the  subject  of  alloy  steels,  it  may  not  be 
amiss  to  record  the  fact  that,  from  the  point  of  view 
of  metallurgical  progress,  the  year  just  closed  has  been 
a  keen  disappointment.  If  there  was  one  hope  which 
automotive  steel  consumers  had  a  right  to  entertain, 
as  the  result  of  the  sacrifices  they  made  during  the  war, 
it  was  that  the  impetus  which  the  great  conflict  had 
given  to  the  development  of  alloy  steels  would  lead  to 
uninterrupted  research  and  progress  along  the  line  of 
developing  steels  that  would  steadily  diminish  in  weight 
and  increase  in  tensile  strength  and  in  their  ability  to 
withstand  shocks  and  stresses.  The  alloy  steel  industry 
has  passed  through  a  trying  year,  and  the  heavy  draft 
made  on  the  ingenuity  of  producers  to  overcome  the 
difficulties  of  financing  their  enterprises  and  keeping 
them  afloat  apparently  sapped  thfeir  strength,  leaving 
them  little  zest  for  expensive  research  work  in  their 
laboratories.  In  this  respect  1922  should  bring  a  de- 
cided change.  After  all,  the  automotive  industries  want 
better  rather  than  cheaper  steel. 

There  is  a  gratifying  sentiment  in  evidence  in  the 
steel  industry  that  1922  will  exact  from  every  man  en- 
gaged in  it  the  very  best  that  is  in  him.  The  metallur- 
gical laboratory  should  be  the  first  department  of  the 
mill  for  translating  this  worthy  resolutio^i  into  still 
more  worthy  action. 

Nearer  the  Pre- War  Price  I  evel 

To  return  to  consideration  of  the  year's  price  record 
in  the  steel  market,  there  are  bound  to  be  those  who,  as 
they  behold  the  year's  closing  levels,  will  declare  that 
we  are  still  far  from  their  ideal  of  pre-war  values.  This 
argument  may  be  answered  by  stating  that  we  are  ap- 
proximately 33  1/3  per  cent  nearer  to  pre-war  steel  levels 
than  we  were  at  the  beginning  of  1921,  and  that  price 
levels  obtaining  on  Jan.  2,  1922,  were  approximately 
only  25  per  cent  higher  than  their  10-year  pre-war  aver- 
age. When  one  bears  in  mind  that,  as  the  result  of 
savings  in  freight,  taxes  and  the  general  cost  of  doing 
business,  further  reductions  are  not  precluded  and, 
moreover,  that  there  are  still  scores  of  basic  commodi- 
ties which  rule  in  price  considerably  higher  than  25  per 
cent  above  their  lO-year  pre-war  level,  the  conclusion 
must  be  reached  that  1921  has  been  truly  a  remarkable 
year  in  the  reconstruction  of  the  steel  market  on  a 
sane  and  healthy  basis. 

At  the  beginning  of  last  year  tremendous  tonnages  of 
non-ferrous  metal  scrap  resulting  from  the  manufacture 
of  munitions  remained  to  be  absorbed.  In  fact,  ever 
since  the  signing  of  the  armistice,  which  was  followed 
shortly   afterward   by   publication    of   an    inventory   of 
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surplus  metal  and  scrap  held  by  the  Government,  there 
has  been  coming  into  the  market  at  periodical  intervals 
tonnages  of  non-ferrous  scrap  which  somehow  or  other 
had  eluded  the  eyes  of  those  who  were  supposed  to  have 
made  a  complete  inventory  of  the  supply.  These  sur- 
prises are  not  yet  over,  and  at  the  beginning  of  1922 
the  Government  is  arranging  further  sales  of  such  scrap 
material. 


heavier  flats  and  at  30c.  for  coils,  while  No,  12  alloy 
(aluminum-copper;  was  quoted  at  the  same  price  as  vir- 
gin ingots,  98  to  99  per  cent  pure.  These  quotations, 
however,  continued  their  nominal  character  as  imported 
metal  was  offered  up  to  the  end  of  the  year  to  1  to  2c. 
lower,  according  to  country  of  origin. 

Aluminum  prices  closed  the  year  at  not  far  from  one- 
half  of  what  they  were  during  the  war  and  one-third 


In  addition  to  the  domestic  scrap  accumulations,  the  lower  than  they  stood  at  the  year's  beginning.  At  the 
American  market  had  to  absorb  part  of  Great  Britain's  close  of  the  year  there  seemed  to  be  somewhat  of  a  .slow- 
war  scrap,  although  most  of  this  material  is  supposed  ing  up  in  the  enthusiasm  with  which  the  Germans  had 
to  have  been  shipped  here  solely  for  the  purpose  of  for  many  months  dumped  aluminum  onto  the  American 
refining.  With  this  millstone  hanging  around  their  neck,  market.  Not  that  they  had  lost  their  eagerness  to  con- 
in  addition  to  the  long-continued  absence  of  domestic  tinue  as  factors  in  the  American  aluminum  market  but 
consuming  demand  for  virgin  metals  of  all  kinds  result-  they  seemed  to  recognize  the  folly  of  slashing  prices 
ing  from  the  general  business  slump  during  midsummer,  merely  for  the  sake  of  slashing  them.  A  policy  of  per- 
American  producers,  with  the  possible  exception  of  lead  mitting  the  American  producer  and  those  of  other  coun- 


refiners,  had  a  hard  road  to  hoe  last  year 

The  large  copper  producers  took  the  bull  by  the  horn 
and  early  in  the  year  decided  on  a  shutdown  of  their 
mines  and  many  of  their  smelters.  The  aluminum  indus- 
try also  practically  suspended 

production   for  a   time,  Euro-      

pean  competition  flooding  the 
American  market  with  heavy 
tonnages  of  aluminum  at  the 
first  sign  of  a  slight  recovery 
in  the  demand. 

Zinc  producers  recognized 
early  in  the  year  that  their 
sole  salvation  would  lie  in  a 
curtailment  of  output  and  co- 
operation to  the  end  of  pre- 
venting selling  pressure.    Tin , 

prices  declined  to  record- 
breaking  low  levels  as  the  result  of  the  glut  of  supplies 
in  the  East  and  demoralized  exchange  conditions.  With 
the  sole  exception  of  aluminum,  however,  all  of  the  metals 
recovered  during  the  closing  months  of  the  year  and, 
having  safely  weathered  the  worst  year  in  the  non-fer- 
rous metal  markets,  producers  have  mapped  out  a  pro- 
gram of  gradual  resumption  of  mining  activities  and 
smelting  operations  in  1922. 

Aluminum. — Although  the  sole  domestic  producer's 
quotation  at  the  end  of  January,  1921,  stood  blithely  at 
28c.  for  virgin  ingots,  98  to  99  per  cent,  it  was  manifest 
from  the  year's  outset  that  the  American  producer's 
oflJicial  quotation  was  a  strictly  nominal  affair.  In  fact, 
the  price  schedule  of  the  Aluminum  Company  of  Amer- 
ica was  quoted  from  the  beginning  of  the  year  subject 
to  revision  according  to  daily  conditions.  On  Feb.  7  the 
company's  quotation  was  reported  to  be  28.20c.,  an  ad- 
vance of  l/5c.,  the  reflection  of  a  temporary  rise  in  the 
"outside"  market  fed  from  the  year's  start  on  imported 
metal  which  was  offered  3c.  below  the  American  pro- 
ducer's quotation  and,  when  sellers  could  not  realize 
25c.  they  pruned  their  price  down  to  24c.  This  paring 
of  prices  by  sellers  of  foreign  aluminum  continued  to 
be  a  progressive  affair  becoming  the  more  pronounced 
as  the  decline  in  demand  made  itself  felt.  Fraction  by 
fraction  prices  were  hammered  down  by  the  flood  of 
German,  French  and  other  European  metal  that  poured 
into  the  United  States  until  17c.  was  considered  a  good 
price  and  sales  at  below  this  level  were  reported.  Mean- 
while the  domestic  producer  had  reduced  his  quotation 
to  24.50c.  and  late  in  November,  after  it  had  been  defi- 
nitely understood  that  the  American  interest  was  no 
longer  permitting  foreign  competitors  to  get  away  with 
desirable  business,  the  official  schedule  was  revised  down- 
ward to  19c.  for  98  to  99  per  cent  pure  virgin  ingots.  The 
quotation  for  sheets  was  put  at  35c.  for  18  gage  and 


FURTHER  reductions  in  steel  prices  can 
be  brought  about  in  but  two  ways;  a 
material  decrease  in  freight  rates  and  an  in- 
crease in  production.  Increased  steel  con- 
sumption in  1922,  therefore,  portends  lower 
prices.  This  increase,  however,  should  be 
spread  out  over  as  long  a  period  of  time  as 
possible,  as  sudden  increases  would  have  a 
demoralizing  effect. 


tries  to  set  the  pace  and  then  to  cut  just  sufficiently  un- 
der their  quotations  to  permit  of  the  sale  of  what  ton- 
nages happen  to  be  available  for  export  to  the  United 
States,    seems    to    have    been    adopted    by    the    German 

-^       aluminum  exporters  during  the 

closing  months  of  last  year. 

After  all,  the  aluminum 
market's  future  is  wrapped  up 
in  whatever  tariff  legislation 
is  enacted  in  1922.  The  Ford- 
ney  bill  provided  a  5c.  per  lb. 
duty  on  ingots  and  alloys  and 
9c.  per  lb.  on  plate«.  sheets, 
bars,  rods,  circles,  disks, 
blanks,  strips,  rectangles  and 
squares.  The  existing  rates 
of  duty  are  2c.  and  S^^c,  re- 
spectively. Whatever  tariff 
law  is  finally  adopted,  the  rate  of  duty  on  aluminum  may 
be  expected  to  be  somewhere  between  the  existing  one 
and  that  proposed  in  the  Fordney  bill.  If  it  is  wisely 
adjusted  it  will  prevent  dumping,  which  would  be  dis- 
astrous to  the  American  industry,  and  at  the  same  time 
afford  to  American  consumers,  among  which  the  auto- 
motive industry  is  the  most  prominent,  the  benefit  of  a 
continuance  of  healthy  competition  by  the  foreign  pro- 
ducers in  the  American  market. 

Copper. — It  was  a  decidedly  sick  condition  in  which 
the  copper  market  found  itself  at  the  beginning  of  1921. 
What  little  artificial  support  had  been  extended  to  it  in 
the  preceding  year  vanished  over  night  and  the  quota- 
tion noted  in  January  for  electrolytic,  12.85c.,  failed  to 
express  adequately  the  disheartening  position  of  the  red 
metal,  save  when  compared  with  the  opening  price  of  the 
preceding  year,  which  was  19c.  Domestic  demand  was 
negligible  from  the  very  beginning  of  the  year,  brass 
rolling  mills  and  foundries  being  loaded  down  with  sur- 
plus accumulations  of  both  priman.-  and  second  metal. 
Exports  were  difllicult  to  finance  until  the  Copper  Ex- 
port Association  succeeded  in  hypothecating  400.000,- 
000  lb.,  obtaining  thereon  (its  notes  being  part  of  the 
collateral),  a  loan  of  $40,000,000  from  a  syndicate  headed 
by  the  National  City  Company  and  Guaranty  Company. 
But  the  securing  of  this  loan  failed  to  help  matters 
materially.  Domestic  demand  kept  going  from  bad  to 
worse  and  England  was  not  in  the  least  interested  in 
offerings  while  business  with  Germany,  hungry  as  that 
country  was  for  copper,  became  more  and  more  difficult 
as  the  result  of  the  falling  mark.  In  March  18  large 
and  small  producers  decided  to  shut  down  all  operations 
at  mines  and  smelting  plants  and  curtailment  of  the 
output  began  in  April,  by  which  time  the  market  for 
electrolytic  had  declined  to  12.50c.  After  a  short-lived 
and  very  modest  recovery,  the  business  depression  of 


30 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


January  5,  1922 


August  caused  the  market  to  break  to  the  lowest  level 
since  1914,  electrolytic  being  offered  at  close  to  11.50c. 
The  turning  point  had  now  come  and  improvement  went 
on  apace  until  13c.  was  chalked  up  early  in  November, 
the  market  being  subsequently  lifted  to  very  close  to 
14c.,  which  price  level  was  actually  the  producers'  end- 
of-the-year  quotation  for  deferred  deliveries. 

At  the  beginning  of  the  year  it  was  estimated  that 
there  were  1,000,000,000  lb.  of  undigested  copper  in  the 
United  States.  This  "billion-pound  copper  surplus"  has 
been  worked  down  during  the  year  to  approximately 
600,000,000  lb.,  of  which  300,000,000  lb.  are  held  by  the 
Copper  Export  Association.  About  one-half  of  the  300,- 
000,000  lb.  which  remain  to  be  absorbed  in  the  home 
market  is  available  in  the  refined  state,  the  other  half 
being  blister  copper  awaiting  treatment. 

When  the  copper  market's  firmament  looked  gloomiest 
the  industry  busied  itself  with  plans  for  broadening 
copper  consumption  by  promoting  the  use  of  the  metal 
in  many  different  products  heretofore  made  of  other 
metals.  There  were  reports  that  the  New  Cornelia  Cop- 
per Co.  of  Ajo,  Arizona,  was  working  on  the  direct  pro- 
duction of  automotive  radiators  and  gaskets  from  the 
electrolytic  copper  solution.  Other  producers  carried  on 
experiments  with  a  view  to  producing  other  automotive 
parts  from  copper  sulphate  solutions,  but  all  of  these 
are  either  still  in  an  embryonic  stage  or  else  have  been 
abandoned. 

The  fact  of  the  matter  is  that  when  the  copper  mar- 
ket was  prostrate  on  its  back  many  in  the  industry 
turned  in  their  despair  to  countless  projects,  some  prac- 
tical and  others  utterly  visionary,  all,  however,  center- 
ing in  the  aim  to  force  an  increase  in  the  consumption  of 
copper. 

Among  the  large   producers,  the   sentiment  that  the 
time  had  arrived  when  they  must  have  more  close  con- 
trol  over  their  product  in   its  progress  from  the  mine 
into  the   finished  copper   or   brass   product   crystallized 
into  action  in  at  least  one  noteworthy  instance,  the  Ana- 
conda Copper  Mining  Co.  having  announced  in  Decem- 
ber its  intention  of  absorbing  the  American  Brass  Co.    If 
the  final  financial  preliminaries  to  this  merger  succeed, 
the   world's    largest   copper   producer   will   also   be   the 
world's   largest  producer  of  finished   copper  and  brass 
products,  a  transformation   in  metal  market  conditions 
which  deeply  concerns  the  automotive  industry,  this  all 
the  more  so  as  late  in  the  year  rumors  of  further  mer- 
gers   between    Connecticut    valley    brass    interests    and 
other  copper  producers  were  in  circulation.     Combina- 
tions of  this  kind  can  be  made  of  the  greatest  economic 
benefit  to   the   consumer.     A   plant   which    is   self-con- 
tained in  its  supply  of  raw  material  can  always  work  to 
greater  advantage  than  one  dependent  upon  the  vagaries 
of  the  open  market.    It  is  quite  possible  that  the  change 
which  is  now  coming  over  the  copper  industry,  making 
of  it,  as  the  steel  industry  is  to-day,  a  producer  of  fin- 
ished material   instead   of  merely  the  purveyor  of   raw 
material,    will    eventually    lead    to   the    greater    use    of 
brass   and   copper   parts    in   the   automotive    industries. 
Certain  it  is  that,  once  these  powerful  interests  get  their 
full  stride  as  sellers  of  finished  copper  and  brass  prod- 
ucts,   which    may   take    a   few   years,   they    will    permit 
nothing  to  stand  in  the  way  of  developinp  the  consump- 
tion of  their  products  in  automotive  constiuction.   Auto- 
motive consumption  of  copper  and  brass   in  1921  made 
up  a  far  greater  percentage  of  the  industry's  total  out- 
put than   in  former  years.     This   was,   perhaps,   not  so 
much  due  to  greater  requirements   by  automotive  con- 
sumers as  to  the  diminished  needs  of  many  other  cop- 
per and  brass  consuming  industries  which  were  prac- 
tically absent  from  the  market  throughout  the  year. 


Tin. — The  Straits  tin  market  ruled  at  around  38c. 
during  the  first  month  of  the  year  and  by  March  had 
declined  to  27.50c.  Following  a  short-lived  upward 
spurt,  the  market  declined  gradually  until  in  September 
Straits  tin  could  be  bought  at  25.50c.,  the  lowest  price 
level  recorded  in  a  score  of  years.  This  was  followed 
by  a  gradual  recovery  in  values  due  in  part  to  the 
metal's  improved  statistical  position  and  speculative 
support  in  London  and  Singapore  and  in  part  to  the  im- 
provement in  the  market  for  sterling  exchange.  When 
the  pound  sterling  crossed  $4,  the  rise  in  tin  prices 
became  accentuated  and  the  year's  last  week  found  the 
market  fluctuating  between  33c.  and  33l^c.  The  market 
was  jumpy  throughout  the  year  as  the  result  of  the 
frequent  seesaw  course  of  the  exchange  market.  At 
the  close  of  the  year  the  tin  market  showed  the  same 
evidences  of  having  left  the  worst  behind  as  did  the 
copper  market.  In  spite  of  the  fact,  however,  that  most 
of  the  professional  tin  traders  are  bullish  in  their  senti- 
ments, consumers  are  proceeding  with  caution  which  is 
always  becoming  in  so  highly  speculative  a  market  as 
that  for  this  metal. 

Lead. — No  metal  displayed  greater  price  steadiness  in 
1921  than  did  lead.  Opening  the  year  at  4.87y2C.,  East 
St.  Louis,  the  metal  never  went  below  4c.,  closing  the 
year  at  4.40c.  Storage  battery  manufacturers  were  con- 
sistent buyers  throughout  the  year,  but  the  real  pros- 
perity which  lead  frequently  enjoyed  while  other  metals 
were  in  the  doldrums  was  due  to  the  demand  from  pig- 
ment makers.  At  the  end  of  the  year  output  and  con- 
sumption appear  to  balance  nicely. 

Antimony. — For  the  greater  part  of  the  year  the  anti- 
mony market  was  lifeless.  The  price  for  Chinese  metal, 
duty  paid,  declined  from  5.25c.  in  January  to  4.45c.  in 
September,  4.50c.  being  the  year's  closing  quotation. 

The  Outlook  for  1922 

Market  prophecies  are  not  only  useless  but  impossible. 
It  is  permissible,  however,  to  point  out  certain  guide 
posts  that  may  help  in  the  framing  of  a  correct  buying 
policy.  Both  in  the  steel  and  copper  industries  the 
trend  is  toward  further  consolidations  for  the  purpose 
of  more  economic  production.  The  question  uppermost 
in  the  consumer's  mind,  especially  with  reference  to  the 
various  mergers  in  the  steel  industry,  that  were  the 
subject  of  more  or  less  trustworthy  reports  in  the  clos- 
ing weeks  of  last  year,  is  whether  their  consummation 
would  result  in  a  lessening  of  competition  in  the  steel 
market.  Confining  consideration  of  this  problem  solely 
to  its  effect  upon  market  conditions  in  1922,  all  indica- 
tions point  to  healthy  competition  regardless  of  whether 
these  mergers  materialize  or  not.  The  success  of  what- 
ever consolidations  there  are  will  be  measured  by  the 
increase  in  the  business  done  by  them  over  what  was 
the  aggregate  amount  of  business  done  by  the  individ- 
ual constituent  companies  before  they  were  unified.  To 
accomplish  such  increases  in  sales  will  necessitate  the 
contesting  oi  every  foot  of  ground  with  thfe  competition. 
This  activity  may  not  find  expression  in  a  wide  disparity 
between  quotations  of  the  competing  interests,  but  it 
will  nevertheless  exert  an  indelible  influence  upon  the 
formation  of  market  values.  A  market  may  be  competi- 
tive and  yet  far  from  ragged.  The  all  important  benefit 
accruing  to  the  buyer  from  competitive  conditions  is 
their  acting  as  a  preventative  against  unwarranted  ad- 
vances when  demand  turns  brisk. 

The  last  few  years  brought  in  quick  succession  steel 
markets  in  which  buyers,  especially  those  in  the  auto- 
motive industries,  drove  prices  up  on  themselves  by 
bidding  against  one"  .nother,  followed  by  a  "buyers* 
strike"  in  which  consumers  spontaneously  turned  their 
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backs  on  the  market.  The  buyer's  true  interest  in  1922 
lies  in  quite  a  different  direction.  The  steel  industry 
has  reached  a  point  where,  save  for  a  reduction  in 
freight  rates,  it  can  cut  prevailing  market  levels  per- 
ceptibly on  one  condition  only — a  marked  increase  in 
operations.  If  the  rate  of  operations  can  be  enlarged  so 
as  to  approach  capacity  more  nearly  than  it  did  in  1921, 
numerous  economies  can  be  effected  and  the  pro  rata 
share  of  overhead  per  ton  of  finished  steel  will  be  pro- 
portionately lowered.  It  is  the  consumer  who  has  it  in 
his  power  to  make  possible  this  condition.  Increased 
steel  consumption  in  1922,  therefore,  portends  lower 
prices.  Of  course,  if  this  enlargement  in  the  demand 
should  materialize  by  fits  and  starts,  there  is  danger  of 
its  creating  the  impression  that  it  exceeds  capacity  pro- 
duction with  the   result  that  prices  would  temporarily 


reflect  this  situation.  If  the  increased  demand,  how- 
ever, is  spread  as  much  as  po.s.sible  over  the  entire  year, 
thereby  enabling  the  mills  to  operate  at  a  fairly  satis- 
factory rate  all  the  year  around,  the  effect  on  market 
values  will  assuredly  be  in  the  buyers'  favor.  The  astute 
steel  buyer  will  constantly  bear  in  mind  that  every  increase 
of  mill  operations  from  their  present  fractional  rate  to 
capacity  lowers  production  costs  and  if  the  trend  of 
values  does  not  reflect  this  condition  it  is  either  due  to 
abnormally  large  shipments  being  exacted  in  any  one 
month,  causing  producers  to  fear  that  the  rate  of  opera- 
tions will  decline  perceptibly  following  the  satisfying  of 
this  demand,  or  else  that  artificial  influences  are  at  work. 
At  the  outset  of  the  new  year  it  looks  as  though  there 
would  be  less  danger  of  the  latter  condition  in  1922  than 
in  years  gone  by. 


Lapping  Outfits  for  Cylinder  Bores  and  Crankshaft  Bearings 


THE  call  for  precision  work  in  quantity  production 
during  the  recent  war  was  responsible  for  important 
strides  in  manufacturing  processes.  Particularly  did  it 
bring  to  the  front  the  lapping  process,  which  for  years 
had  been  used  in  finishing  precision  gages.  In  a  few  in- 
stances lapping  had  been  used  for  finishing  the  working 
surfaces  of  internal  combustion  engines,  but  most  people 


C.    external 


regarded  it  as  impractical  for  this  purpose,  because  of  the 
crudeness  of  the  tools  made  for  lapping,  and  the  meager 
knowledge  existing  regarding  the  correct  abrasive. 

The  R.  &  C.  Lap  Co.  has  developed  a  line  of  standardized 
laps  with  interchangeable  and  replaceable  shells.  The  laps 
are  made  for  both  external  and  internal  use,  in  sizes  from 
1/4  in.  up.  It  is  claimed  that  the  design  of  the  lap  and  the 
use  of  a  standardized  abrasive  render  highly  skilled  labor 
and  lengthy  experience  unnecessary.  The  replaceable  shells 
are  supplied  in  two  grades,  the  use  of  which  depends  on 
the  speed  of  cutting  desired  and  the  type  of  work. 

As  illustrated,  one  section  of  the  shell  of  the  internal  lap 
has  been  removed  to  show  the  construction.  The  lap  con- 
sists of  a  floating  shank  and  an  expanding  device  for  ad- 
justing the  size,  as  well  as  for  taking  up  the  wear  of  the 
soft  metal  shell  which  is  charged  with  abrasive.  It  is 
claimed  that  while  the  lap  is  being  expanded  the  diameter 
is  kept  constant  over  the  whole  length,  assuring  a  true 
bore,  free  from  bell-mouthing  and  taper. 

Among  engineers  the  impression  has  gained  ground 
that  in  every  lapping  operation  some  of  the  abrasive  re- 
mains embedded  in  the  surface  being  lapped.  We  are  in- 
formed by  the  manufacturers  of  this  device  that  conclu- 
sive tests  have  shown  it  to  be  impossible  to  charge  the 
surface  being  lapped  if  the  lap  is  made  of  softer  material. 
The  R.  &  C.  lap  shells  are  made  of  metals  which  are  softer 
than. the  surface  to  be  lapped,  thus  overcoming  the  ob- 
jections of  the  split-piston  and  similar  laps.  The  abrasive 
becomes  embedded  in  the  softer  lap  shell,  rather  than  in  the 
surface  being  lapped. 

Another  advantage  claimed  for  'apping — which,  by  the 
way,  is  used  for  finishing  the  cylinder  bores  of  some  of 


the  highest  grade  cars  —  is 
that  it  renders  unnecessary 
the  "running  in"  of  new  en- 
gines or  engines  to  which 
new  pistons  have  been  fitted. 
Purchasers  of  cars  are  ordi- 
narily cautioned  to  drive 
slowly  the  first  500  or  1000 
miles  to  prevent  seizing  of 
the  pistons  or  bearings 
while  they  are  still  imper- 
fectly "worked  in."  This 
precaution  is  rendered  un- 
necessary by  lapping. 

In  crankshaft  manufac- 
ture a  tolerance  of  plus  and 
minus  0.0005  in.  is  generally 
allowed  on  the  crankpin  and 
main  bearings.  Frequently, 
however,  inspection  depart- 
ments find  crankshafts  that 
measure  an  additional  0.0005 
in.  above  or  below  the  limits 
given.  One  way  of  avoiding 
scrapping  such  oversize 
parts  is  the  adoption  of  se- 
lective assembly. 


Manner    o1    >apping    cylinders    with 
R.   &  C.   lap 


The    ^'     A.    C.  cylinder   lap 

This,  however,  im- 
pedes produc.ion,  and 
if  any  of  the  specially 
fitted  parts  become 
separated  or  mislaid. 
still  more  time  is  lost. 
The  R.  &  C.  external 
lap  was  designed  for 
use  in  lapping  crank- 
shaft bearings.  The 
crankshaft  bearings 
are  left  0.0001  in. 
oversize,  and  are 
lapped  to  size  within 
0.0001  or  0.0002  in. 
The  connecting  rod 
bearings  are  finished 
by  means  of  hardened 
and  lapped  plugs  and 
are  then  absolutely 
interchangeable,  it  is 
claimed. 
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Leadership  Necessary  in  Executive 

Supervision 

Proper  distribution  of  authority  and  development  of  understanding  in 
individuals  constitute  major  problems  in  modem  industrial  organization. 
The  supervisor  must  develop  leaders  beneath  him;  he  cannot  rely  merelv 
upon  centralized  orders.     Subordinates  must  be  given  responsibility. 

By  Harry  Tipper 


NOT  very  long  ago,  in  a  conversation  with  an  execu- 
tive of  the  largest  company  in  a  certain  line  of 
business,  this  executive  admitted  that  it  was  im- 
possible for  this  company  to  compete,  quantity  and  qual- 
ity considered,  with  a  company  of  medium  size  in  the 
same  field.  Further  questioned,  and  asked  for  the  rea- 
son of  it,  he  stated  that  in  his  opinion  it  was  due  to  the 
difficulty  of  getting  a  decision,  the  difficulty  of  moving 
in  any  direction,  and  the  difficulty  of  instituting  improve- 
ments to  the  organization  with  any  celerity. 

These  are  all  human  difficulties  and  arise  from  the 
lack  of  leadership  and  the  incapability  of  coordinating 
all  human  differences  and  human  necessities  in  so  large 
an  organization.  One  of  the  younger  executives  of  the 
company  having  ten  or  twelve  subsidiary  companies, 
stated  that  there  had  been  a  change  of  policy  in  the 
organization,  so  that  the  tendency  to  build  up  a  central 
system  for  all  the  companies  was  being  discarded  and 
instead  the  present  policy  was  to  allow  a  greater  lati- 
tude and  individuality  of  the  separate  subsidiaries. 
Asked  why  this  was  the  case,  he  remarked  that  it  was 
possible  to  get  in  a  single  factory  a  compact  group  work- 
ing together  under  a  local  and  compact  idea  of  progress, 
vi^hereas  the  development  of  the  spirit  was  almost  impos- 
sible when  the  control  was  centralized  for  this  factory  in 
common  with  a  number  of  other  factories. 

This  again  is  a  human  matter  and  arises  out  of 
the  same  necessity — the  necessity  for  a  group  spirit 
in  a  small  group  and  the  difficulty  of  securing  a 
group  spirit  through  the  centralized  operations  of 
control  in  connection  with  a  large  group. 
This  is  particularly  true  in  the  supervision  work  upon 
which  depends  the  development  of  the  subordinates  and 
the   increased   efficiency   of  those   subordinates.      How 
much  may  be  done  in  this  direction  is  illustrated  by  the 
case  of  one  factory  which  had  failed  to  make  money  in 
the  good  years  of  1918,  1919  and  1920.  but  which,  under 
different  management,  with  the  same  equipment,  the  same 
products,  a  much  poorer  market  and  a  large  and  high- 
priced  inventory,  succeeded  in  returning  a  very  decent 
dividend  to  its  stockholders  in  1921. 

The  whole  details  of  this  case  are  the  painstaking  de- 
tails of  the  development  of  a  group  spirit,  a  thorough 
understanding,  a  pride,  loyalty  and  conside^^ation  which 
found  its  expression  in  the  increased  efficiency  and  the 
increased  profits.  It  is  something  of  a  feat  to  take  an  or- 
ganization that  lost  money  in  1920,  and  enable  it  to  make 
money  under  those  conditions  in  1921.  The  character  of 
the  work  becomes  more  impressive  when  the  details  of 
the  job  are  understood.  No  elaborate  systems  were  in- 
stalled, no  n:reat  changes  were  made  in  the  organization, 
the  man  at  the  head  of  affairs  simply  tackled  each  prob- 
lem as  It  came  up,  with  the  knowledge  that  he  needed  the 


initiative,  the  ideas,  the  support  and  the  good  feeling  of 
his  subordinate  officials,  supervisors  and  workers,  and 
the  results  were  beyond  his  expectation  and  certainly  far 
beyond  anything  expected  or  even  contemplated  by  the 
finacial  powers  in  control  of  the  situation. 

The  most  difficult  element  in  the  organization  of 
any  industrial  group  is  the  proper  distribution  of 
authority   and   the   proper   development   of   under- 
standing so  that  the  judgment  of  the  individual  su- 
pervisors is  required  to  exercise  itself  and  co-opera- 
tion in  progress  is  secured  by  the  loyalty  engendered 
through  the  understanding. 
It  is  comparatively  easy  to  lay  out  a  plan  and  require 
all  members  of  the  organization  to  adhere  to  that  plan; 
secure  its  development  on  a  centralized  basis,  and  get  a 
fair  degree  of  production.     It  takes  less  time  to  do  it 
this  way.     The  officials  who  operate  this  way  are  on 
safer  ground  because  they  can   refer  to  methods  that 
have  been  used  in  the  past  and  that  are  being  used  in 
other  establishments,  to  prove  the  wisdom  of  their  own 
actions.     It  is  the  safer  way,  but  it  is  capable  of  less 
advancement  and  is  responsible  for  a  large  amount  of 
the  waste  present  in  almost  all  of  the  industrial  con- 
cerns of  to-day.     No  man  can  logically  apply  the  term 
"leader"  to  himself  or  to  any  official  who  depends  upon 
this  centralized  system  of  organization  to  turn  out  the 
work. 

It  is  the  business  of  the  supervisor  to  develop  the 
subordinates,  to  see  that  they  have  opportunities  for 
exercising  their  judgment  and  their  thought  upon 
the  work  in  proportion  to  their  skill,  and  to  develop 
a  sufficient  degree  of  understanding  to  maintain  their 
loyalty.    This  cannot  be  done  successfully  where  the 
organization  reaches  a  great  size  under  the  usual 
methods  of  organization.    It  is  not  possible  to  put  to 
work  thousands  of  supervisors  and  secure  any  decent 
percentage  of  those  supervisors  who  are  capable  of 
leading  in  this  way. 
It  is  not  possible  to  secure  executives  in  the  numbers 
necessary  and  find  them  capable  of  organizing  by  the 
distribution  of  functional  responsibility.     Consequently, 
the   larger  the   organization   the   greater  the   tendency 
toward  highly  centralized  systems  and  all  the  difficulties 
which  come  from  that  condition.     Hobson,  in  his  book, 
"Evolution  of  Modern  Capitalism,"  points  out  that  the 
more  efficient  concerns  tend  to  grow  more  rapidly  than 
the  general  grovd;h  of  the  business  and  less  efficient  con- 
cerns grow  more  slowly.     Institutions,  became  of  great 
size  because  of  the  rapid  development  of  this  country. 
The  efficiency  and  leadership  in  the  small  group  encour- 
aged this  rapidity  of  growth  into  a  large  group. 

These  factors  of  growth,  however,  do  not  justify  the 
present  size  of  such  organizations,  and  in  many  lines  of 
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business,  they  are  not  to-day  growing  as  rapidly  as  the 
smaller  organization  in  the  same  field.  These  smaller 
organizations,  in  many  cases,  are  more  efficient  than  the 
larger,  and  in  the  course  of  their  growth  they  will  tend 
to  overtake  these  huge  concerns  and  displace  them  from 
their  dominating  positions. 

The  increased  efficiency  will  come  more  and  more  from 
an  understanding  of  group  organization  in  itself,  and 
not  from  the  character  of  the  mechanical  equipment, 
control  of  the  raw  supply,  or  the  physical  advantages 
merely.  The  difficulties  of  the  large  organization  are  in- 
creased and  they  must  be  met  by  the  growth  of  leaders 
more  profoundly  informed  upon  the  structure  of  busi- 
ness, the  relation  of  this  machine  or  industrial  develop- 
ment in  its  different  parts,  one  to  the  other,  the  things 
which  govern  human  action  and  make  for  an  increase 
of  human  efficiency.  Economic  conditions  in  an  individ- 
ual concern  are  the  result  of  the  human  organization 
conditions,  and  they  will  be  changed  in  accordance  with 
the  changes  in  this  way. 


An   institution   containing  2.^,000  men  in  various 
factories  is  as  complicated  in  its  governmental  re- 
quirements as  a  city  with  its  outlying  communities, 
inside  organization,  differences  of  opinion,  politics, 
individual  grievances  and  all  the  other  troubles  in- 
herent in  community  life  which  exist  and,  in  many 
cases,  flourLsh.    The  government  of  such  an  institu- 
tion so  that  it  can  maintain  itself  against  the  com- 
petition of  smaller  and  more  flexible  establishments 
requires  a  very  broad  knowledge,  a  ver>'  fundamental 
understanding,  and  a  patient,  painstaking  movement, 
step  by  step,  toward  a  more  ideal  condition. 
The  past  success  of  the  big  organization  does  not  indi- 
cate its  future  position.    Success  continues  for  some  time 
after  the  methods  that  contributed  to  the  success  have 
been  replaced  or  lost  their  usefulness.     The  continued 
success  depends  upon  the  agreement  between  the  meth- 
ods and  the  necessities,  and  this  agreement  has  not  yet 
been  secured  in  the  conduct  of  large  organizations  of 
business  from  the  human  standpoint. 


Proposed  Bearing  Standardization 


Metric  Roller  Bearings 

AT  a  recent  meeting  of  the  Ball  and  Roller  Bearings 
Division  of  the  Standards  Committee  of  the  Society 
of  Automotive  Engineers,  it  was  voted  to  request  the 
Subdivision  on  Roller  Bearings  to  continue  consideration 
of  the  following  revisions  of  the  present  S.  A.  E.  Stand- 
ards for  Roller  Bearings,  proposed  by  the  Subdivision  on 
Nov.  20,  1918,  as  it  was  felt  by  those  present  that  the 
demand  for  standard  metric  roller  bearing  sizes  that  are 
interchangeable  with  the  wide  or  double  row  type  ball 
bearings  is  becoming  greater.  It  was  stated  at  the  meet- 
ing that  the  present  dimensions  of  the  standard  metric 
roller  bearings  are  generally  considered  very  satisfac- 
tory, although  possibly  a  few  changes  in  tolerances,  over- 
all widths  and  corner  radii  should  be  made.  All  mem- 
bers present  were  of  the  opinion  that  these  standards 
should  be  put  into  the  best  form  possible. 

Bearing  Numbers — Bearings  of  the  light  series  shall 
be  designated  by  prefixing  the  letter  L,  the  numbers 
ranging  from  L04  to  L22  consecutively,  and  bear- 
ings of  the  medium  series  by  prefixing  the  letter  M,  the 
numbers  ranging  from  M04  to  M22  consecutively. 

Inside  and  Outside  Diameters — The  inside  and  outside 
diameters  shall  be  given  in  integral  millimeters  and  shall 
correspond  to  the  inside  and  outside  diameters  for  the 
same  sizes  of  the  annular  ball  bearing  of  the  light  and 
medium  series,  pages  C26  and  C28,  S.  A.  E.  Handbook. 

Widths — the  widths  shall  be  given  in  inches  and  shall 
be  in  accord  with  the  widths  of  the  annular  ball  bearings 
of  the  wide  type,  page  C31,  S.  A.  E.  Handbook. 

New  Sizes — The  medium  series  shall  be  extended  to 
specify  dimensions  for  bearings  Nos.  M21  and  M22;  the 
inside  diameter  for  bearing  No.  M21  to  be  105  mm.,  the 
outside  diameter  225  mm.,  and  the  width  3  7/16  ir.;  and 
the  inside  diameter  for  bearing  No.  M22  to  be  110  mm., 
the  outside  diameter  240  mm.  and  the  width  3%  in- 

Chamfers — The  chamfer  or  radius  on  the  inner  and 
outer  races  of  bearings  of  the  light  and  medium  series 
with  inside  diameters  from  20  to  25  mm.  shall  be  1  to 
11/2  mm.;  for  inside  diameters  from  30  to  50  mm.,  the 
chamfer  shall  be  from  2  to  4  mm.;  and  for  inside  diam- 
eters from  55  to  110  mm.,  the  chamfers  shall  be  from  3 
to  5  mm.  The  headings  of  the  columns  in  the  tables 
giving  the  chamfers  shall  read  "Radius  or  Chamfer  C" 


and  the  limits  shall  be  shown  as  maximum  and  minimum. 

Clearances — The  maximum  clearances  required  for  the 
bearing  cage,  when  used,  shall  be  given  for  each  size  of 
bearing.  These  clearances  shall  not  be  considered  as 
standard,  but  as  general  information  only. 

Eccentricity  Tolerances — Further  consideration  shall 
be  given  to  the  question  of  whether  the  eccentricity  tol- 
erances given  in  the  present  S.  A.  E.  Standards  refer  to 
the  error  in  running  true  actually  measured  or  to  the 
true  eccentricity  of  the  center  of  the  inner  and  outer 
races. 

Diameter  Tolerances — Further  consideration  shall  be 
given  to  the  tolerances  for  the  diameter,  as  these  depend 
upon  the  type  of  bearing  and  its  application. 

Inch-Type  Thrust  Ball  Bearings 

Criticisms  and  suggestions  in  connection  with  the 
present  thrust  bearing  standards  that  had  been  sub- 
mitted to  the  Society  were  discussed.  It  was  the  con- 
sensus of  opinion  that  the  present  standard  should  re- 
main as  published  in  the  S.  A.  E.  Handbook,  it  being 
stated  by  several  members  that  they  are  in  satisfactory 
form  and  use. 


Advances  in  Acetylene  Welding 

RECENT  advances  in  acetylene  welding  and  some  of  the 
problems  confronting  the  welding  industrj-  are  consid- 
ered in  a  report  of  the  Oxy-Acetylene  Welding  Committee 
of  the  International  Acetylene  Association.  It  is  stated 
that  metals  of  almost  any  desired  composition  can  be  de- 
posited by  the  o.xy-acetylene  torch,  but  that  many  import- 
ant problems  like  preheating,  heat  treatment  and  annealing 
require  consideration.  Duriron.  a  high  silicon  cast  iron, 
is  being  successfully  welded,  but  must  be  most  carefully 
preheated.  Manganese  steel  is  difficult  to  work,  but  good 
results  are  being  obtained  on  simple  castings.  All  of  the 
regular  alloy  steels,  such  as  nickel  chromium  and  vana- 
dium, can  be  welded  without  difficulty,  but  inasmuch  as 
the  welds  are  usually  wanted  where  great  strength  is  re- 
quired, the  process  does  not  hold  out  much  promise,  unless 
the  metal  can  be  poured  and  heat-treated.  Monel  metal, 
which  is  being  used  for  valves  and  similar  purposes,  has 
been  welded  successfully,  and  further  studies  are  being 
made  in  this  direction. 
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Developing  Future  Markets 

THE  production  capacity  of  American  automobile 
manufacturers  is  in  excess  of  the  immediate  de- 
mand for  cars  in  this  country.  As  a  result  of  this 
situation,  brought  about  by  the  war  and  its  after- 
math of  business  depression,  many  factories  are  pro- 
ducing only  a  small  percentage  wf  what  they  could 
produce  if  there  was  an  available  market  for  their 
goods.  Such  a  condition,  naturally,  is  one  to  be  over- 
come as  rapidly  as  possible,  and  by  the  surest  and 
most  economical  means  possible.  To  overcome  this 
situation  means  that  the  American  manufacturer 
must  find  and  develop  new  markets. 

It  is  not  a  new  thought  that  a  study  of  the  needs 
of  foreign  countries  and  preparation  lo  supply  those 
•  needs  is,  perhaps,  the  best  way  out  ol  the  difficulty. 
The  conditions  affecting  international  business  have, 
in  the  recent  past,  been  most  unfavorable.  In  many 
instances  they  are  not  much  better  at  present.  The 
last  few  months  of  the  past  year,  however,  did  much 
toward  restoring  the  world's  economic  stability  and 
the  year  1922  will  do  more.    Foreign  -ixchange  values 


are  becoming  stabilized  in  certain  instances,  and  the 
purchasing  power  of  many  countries  will  increase. 
There  is  a  need  for  automobiles  in  many  parts  of  the 
world  and  the  United  States  is  looked  to  to  supply 
that  need.  It  is  no  less  true  that  American  manu- 
facturers need  the  rest  of  the  world  as  a  market. 

While  the  year  1922  may  not  be  a  ''big  year"  from 
the  exporter's  standpoint,  it  offers  a  chance  to  pave 
the  way  for  future  business.  The  manufacturer  who 
has  representatives  in  the  various  foreign  fields  talk- 
ing the  merits  of  his  product  in  times  of  business 
depression  will  be  the  one  to  secure  orders  when  that 
depression  is  over.  If  the  desire  is  created  before 
those  countries  have  the  money  to  buy,  they  will  buy 
as  soon  as  they  get  the  money. 


Power  Gear  Shifting 

THE  shifting  of  the  gears  is  admittedly  the  most 
unpleasant  operation  in  running  a  car.  Few 
people  learn  to  shift  the  gears  deftly,  so  as  to  make 
a  speed  change  without  a  grating  noise  under  all 
conditions.  The  clashing  of  gear  teeth,  if  often  re- 
peated, shortens  the  life  of  the  gears. 

Attempts  have  not  been  wanting  to  make  the  shift- 
ing of  the  gears  automatic,  with  a  view  to  lessening 
the  physical  exertion  required  of  the  driver  and  to 
remove  the  cause  for  disinclination  on  the  part  of 
some  drivers  to  change  gears.  At  one  time  the  mag- 
netic system  of  gear  shifting  had  a  certain  vogue, 
being  fitted  particularly  to  high-priced  cars.  Grad- 
ually, however,  the  car  makers  who  once  supplied  this 
system  as  standard  equipment  have  either  given  it 
up  or  decided  to  supply  it  only  as  an  extra.  Such 
a  gear  shifting  mechanism  naturally  involves  consid- 
erable expense,  and  when  competition  in  any  par- 
ticular class  of  cars  becomes  keen  the  manufacturers 
are  always  inclined  to  omit  equipment  and  thus  move 
into  a  lower  price  class  if  possible.  Besides,  the  mag- 
netic gear  shift  draws  a  very  heavy  current  from  the 
battery  and,  when  much  used,  undoubtedly  adds  con- 
siderably to  the  wear  and  tear  on  the  battery. 

Most  inventors  have  sought  the  solution  of  the  prob- 
lem in  the  provision  of  some  mechanical  device  where- 
by the  depression  of  the  clutch  pedal  stores  up  the 
necessary  amount  of  energy  for  shifting  the  gears. 
In  this  case,  of  course,  the  energy  used  for  shifting" 
is  muscular  energy,  and  the  expenditure  of  physical 
energy  in  driving  is  not  really  lessened,  but  the  driver 
does  not  shift  the  gears  directly  and  does  not  feel 
the  grating  of  the  teeth  against  each  other,  at  least 
not  so  distinctly.  The  operation  of  gear  changing  is 
somewhat  simplified  in  that  the  approaching  need  for 
a  change  in  the  gear  can  usually  be  discerned  some 
time  in  advance  and  the  selector  set  for  the  speed 
which  is  to  be  engaged  next;  then  when  the  change 
must  be  made,  only  a  single  operative  movement — 
depression  of  the  clutch  pedal — needs  to  be  made, 
instead  of  two  separate  and  properly  timed  move- 
ments, as  in  an  ordinary  car. 

Clashing  of  gear  teeth  is  usually  due  to  a  great 
difference  in  pitch  line  velocity  of  the  two  gears  at 
the  time  of  meshing,  and  the  art  of  changing  gears 
quietly  consists  in  first  bringing  the  two  gears  to  be 
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meshed  to  the  same  pitch  line  velocity.  This  applies 
as  well  to  cases  where  mechanical  power  is  used  for 
shifting  the  gears  as  where  they  are  shifted  by  the 
direct  application  of  muscular  power.  Of  course,  it 
is  possible  that  with  an  automatic  shift,  where  the 
operator  needs  to  merely  depress  the  clutch  pedal, 
his  mind  is  not  so  much  occupied,  and  he  is  more 
likely  to  bring  the  two  gears  to  corresponding  pitch 
line  velocities  by  appropriate  use  of  .the  throttle. 

Whether  the  mechanical  gear  shift  will  prove  more 
successful  than  the  magnetic  remains  to  be  seen.  One 
of  the  objections  to  the  latter,  that  it  throws  addi- 
tional load  on  the  storage  battery  and  shortens  the 
life  of  same,  is  eliminated.  In  its  simplest  form  it 
can  undoubtedly  be  made  considerably  cheaper  than 
the  magnetic,  which  is  another  thing  in  its  favor. 
On  the  other  hand,  there  is  much  less  novelty  in  auto- 
matic gear  shifts  now  than  there  was  when  the  mag- 
netic made  its  appearance. 


Concerning  Design  Changes 

THERE  are  some  who  think  that  the  next  ten  years 
of  motor  car  development  will  see  fewer  and  less 
extensive  change  in  design  than  ha\e  been  seen  during 
the  past  decade ;  in  short,  that  there  will  be  an  increas- 
ing tendency  toward  a  more  staple  product.  Most 
manufacturers  are  loath  to  make  changes,  as,  indeed, 
they  should  be  if  the  matter  is  viewed  chiefly  from 
the  standpoint  of  economy  in  manufacture.  But 
sooner  or  later  the  manufacturer  who  fails  to  keep  his 
product  abreast  of  the  times  finds  that  he  is  suffering 
in  competition  with  more  progressive  organizations. 

Engineers  who  are  given  to  making  forecasts  re- 
garding the  future  or  ultimate  type  of  car  usually 
indicate,  if  they  predict  that  variation  from  present 
type  will  be  slight,  that  changes  in  respect  to  available 
fuel  supplies  may  completely  upset  calculations  and 
make  necessary  some  far-reaching  changes  in  design, 
at  least  so  far  as  the  engine  is  concerned.  This  is 
simply  another  way  of  saying  that  engineers  who 
are  wise  are  keeping  a  weather  eye  on  the  fuel  situa- 
tion— as  there  is  good  reason  that  they  should.  Those 
who  have  read  the  survey  of  the  fuel  situation  con- 
tained in  last  week's  Automotive  Industries  and 
have  followed  other  developments  in  this  field  will 
readily  agree  to  this. 

Fuel  has,  indeed,  played  an  important  part  in  re- 
spect to  all  automotive  design  and  is  destined  to  play 
a  still  more  important  part  in  the  near  future.  This 
does  not  necessarily  mean  that  radical  changes  in  de- 
sign are  at  hand,  but  it  does  mean  that  no  time  should 
be  lost  in  efforts  to  meet  the  coming  fuel  situation, 
either  with  or  without  "radical"  changes,  as  may 
prove  most  expedient.  If,  as  seems  quite  possible, 
motor  fuel  becomes  almost  as  expensive  here  as  it 
is  in  England,  for  example  (the  difference  is  less 
to-day,  quality  considered,  than  many  think),  there 
may  be  some  tendency  toward  smaller  engines  and 
lighter  cars,  as  there  has  been  in  England,  but  this 
appears  to  us  quite  unlikely.  What  seems  far  more 
probable  is  a  fairly  close  adherence  to  present  size 
and  general  type,  but  certain  changes  in  the  func- 
tioning of  engines,  and  in  detail  of  design  which  will 


enable  our  present  general  type  and  size  of  car  to 
travel  as  far  or  farther  per  gallon  of  fuel  than  even 
the  small  British  car  of  to-day.  In  fact,  we  seem  to 
l>e  just  around  the  corner  from  development*  which 
will  leave  us  with  car.s  as  efficient  in  respect  to  fuel 
utilization  as  any  now  in  common  use  anywhere,  but 
just  as  powerful  and  llexible  a.s  the  average  American- 
built  car  of  to-day. 

While  this  is  not  a  commercial  reality,  it  is  by  no 
means  an  idle  speculation.  The  thing  has  been  done 
in  an  experimental  way,  and  by  .several  different 
methods.  Some  of  the.se  involve  little  or  no  more 
complication  than  we  find  in  many  cars  which  handle 
present  fuels  comparatively  well,  measured  by  pres- 
ent standards.  In  the  past  fuel  prices  have  been 
such  as  not  to  encourage  developments  of  this  kind» 
but  this  condition  is  now  pa.ssing.  Furthermore,  the 
modern  car  u.ser  is  becoming  more  and  more  inter- 
ested in  anything  which  decrea.ses  operating  co.sts. 

So  we  must  not  and  cannot  remain  contented  with 
cars  as  they  are.  They  must  be  made  more  depend- 
able, more  efficient  and  generally  less  expensive. 


Discussing  Bus  Design 

AUTOMOTIVE  engineers  will  have  an  excellent 
opportunity  to  discuss  the  problems  of  motor 
bus  design  and  the  economics  of  bus  transpor' 
next  week  at  the  motor  truck  transportation  .- 
of  the  S.  A.  E.  winter  meeting.  Truck  transpor,  . 
in  general  is  included  in  the  topic,  but  the  discussion 
of  buses  should  bring  forth  specially  interesting  ma- 
terial, since  this  will  be  the  most  important  open 
forum  that  has  been  held  on  this  subject  to  date. 

It  is  to  be  hoped  that  considerable  emphasis  will 
be  placed  upon  that  phase  of  the  subject  dealing  with 
the  adaptation  of  ordinary  truck  chassis  to  bus  work. 
It  is  strongly  felt  in  many  quarters  that  the  regular 
truck  chassis  is  not  at  all  suitable  for  bus  use  and  that 
radical  changes  in  design  are  necessary  if  satisfactor>- 
operation  is  to  be  attained.  The  motor  truck  industry 
as  a  whole  does  not  seem  to  have  taken  the  interest 
in  studying  this  problem  of  bus  design  that  the  possi- 
bilities of  the  field  appear  to  warrant. 

In  a  few  instances  definite  progress  has  been  made 
in  modifying  standard  truck  chassis  so  that  they  are 
more  suitable  for  bus  work,  but  there  is  really  only 
one  case  in  which  the  problem  has  been  approached 
from  the  standpoint  of  pure  bus  design — and  that 
case  is  not  strictly  within  the  Motor  truck  industry. 

A  general  survey  of  transportation  possibilities  in 
this  country  leads  very  definitely  to  the  conclusion 
that  there  is  a  real  need  for  the  motor  bus  and  that 
its  ultimate  development  will  be  great.  Every  truck 
chassis  used  for  bus  work,  however,  which  fails  to 
fulfil  its  function  properly  and  adequately  acts  as  a 
deterrent  to  that  development. 

The  task  of  suitable  bus  design  properly  rests  with 
the  engineers  of  the  motor  truck  industry  and  the 
development  of  the  motor  bus  with  the  motor  truck 
firms.  There  is  a  future  market  which  is  worth  cul- 
tivating. It  is  to  l)e  hooed  that  next  week's  S.  A.  E. 
meeting  will  bring  forth  some  sound  and  pertinent 
discussion  of  this  interesting  matter  of  bus  design. 
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General  Revision 

of  Prices  Expected 

New  Models  Also  to  Feature  New 

York  Show — Greater 

Value,  Aim 

By  James   Dalton 

NEW  YORK,   Jan.   5— Several   of 
the    price    cuts    predicted    for    the 
turn  of  the  year  already  have  been 
made   but  more  will  follow,   coinci- 
dent with  the   opening  of  the  New 
York  show  Saturday.     Some  of  these 
reductions  have  been  discounted  but 
others  will  be  more  or  less  unexpected. 
It  now  seems  probable  that  the  re- 
vision will  be  more  general  than  had 
been  anticipated  and  that  companies 
which  had  intended  to  stand  pat  will 
be  forced  into  line  to  meet  competi- 
tion.    As   a  consequence  predictions 
are  unsafe.     New  prices  are  a  closely 
guarded  secret  until  executives  think 
the  psychological  moment  has  arrived 
to  spring  them. 

New  prices  will  be  one  of  the  sensa- 
tions of  the  show.  Another  will  be 
new  models  or  old  lines  revamped  to 
give  purchasers  improvements  or  com- 
forts they  have  not  had  hitherto.  The 
two  combined  will  present  motor  car 
values  not  duplicated  since  the  war 
and  in  some  cases  never  equalled.  Be- 
cause of  changes  and  improvements  in 
equipment  it  is  practically  impossible 
to  compare  present  values  with  those 
of  pre-war  days  in  individual  makes. 

More  Business  Forecast 

Confidence  of  manufacturers  that 
the  new  values  will  result  in  orders  is 
evidenced  by  the  fact  that  most  of 
them  have  been  assembling  parts  for 
complete  units  since  current  sales  be- 
gan to  decline  a  month  ago.  This  has 
been  reflected  in  the  unexpectedly 
large  volume  of  business  given  parts 
and  accessory  makers  in  December. 
It  is  expected  their  sales  for  the  last 
month  of  the  year  will  exceed  those 
for  November. 

A  remarkable  evidence  of  the  stabil- 
ity of  the  industry  in  the  past  year  is 
found  in  the  fact  that  sales  by  mem- 
bers of  the  Motor  and  Accessory  Man- 
ufacturers' Association  for  the  last  ten 
months    have   been   in    virtually    the 
same  volume  each  month.     Sales   in 
March    jumped   to   $20,000,000    from 
half  that  amount  in  February.    They 
rose  to  $26,000,000  in  April  and  May. 
They  fell  to  $22,000,000  in  June,  while 
in  July,  August  and  September  they 
were   $23,000,000.     In   October  they 
dropped  to  $22,000,000  and  in  Novem- 
ber  to   $19,000,000.     They   probably 
reached  the  $20,000,000  mark  again 
in  December. 
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With  December  estimated,  this 
would  make  a  total  for  the  year  of  ap- 
proximately $243,000,000.  When  the 
year  began,  however,  all  the  vehicle 
manufacturers  were  loaded  up  with 
enormous  inventories,  so  that  only  a 
part  of  their  requirements  for  the 
year  came  from  releases  or  new 
orders. 

While  the  lower  prices  and  the 
higher  values  which  will  be  offered  at 
the  New  York,  show  will  usher  in  an 
era  of  keener  competition,  it  is  gen- 
erally believed  prices  will  have  been 
stabilized  for  a  considerable  period. 
This  would  hearten  the  dealers  who 
would  be  able  for  the  first  time  in  a 
year  to  give  prospective  purchasers 
the  whole-hearted  assurance  that  no 
further  cuts  were  in  prospect. 

The  final  estimate  of  production  of 
passenger  cars  and  trucks  by  Amer- 
ican manufacturers  in  1921  has  been 
reduced  from  1,700,000  to  1,680,000. 


Small  Property  Sold 

to  Bank  for  $175,000 

INDIANAPOLIS,  Jan.  3— The  Wil- 
liam Small  Co.,  maker  of  the  Monroe, 
which  has  been  in  the  hands  of  a  re- 
ceiver since  August,  1920,  was  sold  in 
a  receiver's  sale  to  the  Fletcher  Ameri- 
can National  Bank,  a  local  creditor,  for 
$175,000  cash.  It  is  understood  that  a 
reorganization  of  the  company  will  be 
consummated  soon,  and  that  pending  such 
action  production  will  be  continued. 

According  to  James  W.  Fesler,  re- 
ceiver, there  are  approximately  450 
creditors  representing  $900,000  of  un- 
disputed claims  and  $200,000  of  disputed 
claims.  He  states  that  it  will  be  im- 
possible at  this  time  to  estimate  on  what 
percentage  on  the  dollar  the  sale  will 
permit  the  company  to  pay  its  obliga- 
tions for  the  reason  that  certain  ex- 
penses must  be  deducted  from  the  pur- 
chase price  before  the  creditors'  accounts 
can  be  satisfied. 


Service  Truck  Company 

Adds  Rail  Car  Division 

WABASH,  IND.,  Jan.  3— A  railroad 
car  division,  with  a  complete  staff  of  its 
own,  has  been  announced  by  the  Service 
Motor  Truck   Co.,  following  a   demand 
created   by    demonstrations   to    railroad 
companies  of  the  30-passenger  railroad 
coach     mounted     on     a     Service     truck 
chassis.     Charles  Guernsey,  for  several 
years  chief  engineer  of  the  company,  has 
been  made  manager  of  the  division;  Wil- 
liam   Petty    succeeds   him    as   engineer, 
while  William  E.  Marvel  will  be  manager 
of  sales  of  the  railroad  division. 

Fifty  railroad  officials  are  expected 
here  late  in  January  to  witness  a  test 
and  demonstration  of  a  new  55-passenger 
railway  coach  mounted  on  a  Service 
truck.  The  new  design  is  now  under  way 
and  will  be  completed  by  the  time  of  their 
visit. 
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Cooperation  Halted 
by  Court  Decision 

Some    Associations    Hesitate    to 

Submit  Statistical  Data  to 

Secretary  Hoover 

WASHINGTON,  Jan.  3— The  majority 
opinion  of  the  Supreme  Court  in  the 
hardwood  case  has  had  the  expected  re- 
sult of  disturbing  co-operation  between 
trade  associations  and  the  Department 
of  Commerce.  One  association  has  given 
notice  that  it  will  not  submit  further 
statistical  data  to  the  Department  of 
Commerce  for  use  in  the  Monthly  Sur- 
vey of  Current  Business,  issued  under 
the  direction  of  the  Bureau  of  the 
Census. 

Other  associations  have  indicated  that 
they  are  uncertain  as  to  whether  they 
will  co-operate  further,  being  apprehen- 
sive of  the  effect  of  the  decision  of  the 
Supreme  Court.  The  chief  difficulty  dis- 
turbing this  co-operation,  which  has 
been  carefully  urged  and  built  up  on  the 
initiative  of  Secretary  of  Commerce 
Hoover,  has  been  the  doubt  left  as  to  the 
actual  effect  of  the  decision. 

Few  Associations  Affected 

It  is  evident  that  careful  analysis  of 
the  opinion  has  left  the  general  impres- 
sion that  it  affects  the  activities  of  only 
a  small  portion  of  trade  associations  of 
the  country,  but  many  associations  which 
feel  that  they  are  not  affected  are  at  the 
same  time  left  in  doubt  pending  the  clear 
interpretation  of  the  decision  by  the  Gov- 
ernment, 

For  this  reason,  it  is  believed  some  of 
them  at  least  will  hesitate  to  co-operate 
with  the  Department  of  Commerce  until 
Attorney  General  Daugherty  presents  an 
official  statement  expressing  his  views  in 
the  matter.  Even  this,  however,  will  not 
satisfy  representatives  of  certain  asso- 
ciations who  think  that  the  only  remedy 
assuring  their  legality  lies  in  the  enact- 
ment of  legislation,  though  passage  of 
such  legislation,  if  undertaken,  probably 
would  require  a  long  time. 


Hoover  Reiterates  Views 

Secretary  Hoover  has  reiterated  his 
view  that  the  decision  will  have  a  bear- 
ing on  only  a  small  number  of  trade  as- 
sociations, estimating  that  it  will  ^o*  "?' 
volve  over  10  per  cent  of  the  total.  This 
calculation  is  based  on  the  survey  made 
some  time  ago  by  the  Department  of 
Commerce  as  to  the  activities  of  the 
1700   or   1800   trade   associations   of  the 

country.  .  , 

Nathan  B.  Williams,  associate  counsel 
of  the  National  Association  of  Manufac- 
turers, takes  the  same  view  that  Mr. 
Hoover  ex-pressed  and  thinks  that  trade 
associations  should  continue  their  legit- 
vmate  statistical  activities  and  supply 
data  to  the  Department  of  Commerce  for 

public  use. 

Daugherty  said  he  would  confer  in  a 
day  or   two   with    Secretary   Hoover  on 
(Continued  on  next  page) 
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Paige-Detroit  Cut; 
No  Jewett  Statement 


Reductions     Made     Possible 
Condition  of  Company, 
President  Says 


by 


DETROIT,  Jan.  3— Price  reductions 
announced  by  the  Paige-Detroit  Motor 
Car  Co.  on  all  its  models  range  from 
$170  to  $680.  The  prices  on  the  6-44 
line  are: 

Old  Price     New  Price 

2  passenger    Touring..     $1,635  $1,465 
5    passenger   Touring..       1,635  1,465 

Coupe     2,450  1,995 

Sedan     2,570  2,245 

The  prices  on  the  6-66  models  are: 

Old  Price  New  Price 

4    passenger   Touring..     $2,975  $2,245 

3  passenger    Touring..        3,295  2,495 
7    passenger   Touring..        2,875  2,195 

Coupe     3,755  3,100 

Sedan   3,830  3,155 

President  Harry  M.  Jewett  stated  the 
reductions  were  made  possible  by  the 
financial  strength  and  manufacturing 
facilities  of  the  company  whidi  per- 
mit a  large  production  schedule  for  1922. 
The  prices  of  the  new  Jewett  car,  the 
light  six  line  which  will  be  produced  as  a 
companion  to  the  Paige,  will  not  be  an- 
nounced until  a  meeting  of  Paige  dealers 
at  the  New  York  show. 
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No  price  changes  are  made  on  the  four 
cylinder  line.    The  prices  are 

Old  Price  New  Price 

5    passenger    Touring..  $1,546  $1,390 

7    passenger    Touring..  1,695  1,540 

7    passenger    Sedan....  2,695  2,390 

Coupe     2,395  2,090 

Roadster     i,525  1,360 

4  passenger  Sport 1,695  1,545 

The   price    on    the    new   four   cylinder 
taxicab  has  been  reduced  lo  $1,395. 
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Apperson  Adds  New  Body 
Models  and  Changes  Prices 

KOKOMO,  IND.,  Jan.  3— 'Sharp  re- 
ductions in  prices  will  be  announced  at 
the  New  York  show  by  the  Apperson 
Bros.  Automobile  Co.    The  prices  are: 

Old  Price     New  Price 
4    passenger    Sportster 

(open)      $3,000  $2,620 

4    passenger    Tourister       2,248  2,395 

7    passenger   Touring..        3,250  2,645 

4    passenger    Tourister 

(open)      3,500  2,995 

4    passenger    Sedanette       4,500  3,895 

Sedan     4,500  3,995 

Limousine    (sedan) 4,700  4,195 

The  Apperson  line  will  be  unchanged 
mechanically  but  two  new  body  models 
will  be  added.  They  will  be  known  as 
the  "tourequip,"  listed  at  $2,995,  and  a 
four  passenger  "tourister,"  with  special 
equipment,  listed  at  $3,245.' 


STUTZ  MAKES  REVISION 

INDIANAPOLIS,  Jan.  3— Lower  prices 
on  its  models  will  be  announced  at  the 
New  York  show  by  the  Stutz  Motor.  Car 
Co.     The  prices  will  be: 

Old  Price     New  Price 
4    passenger   Touring..     $3,350  $2,990 

6    passenger   Touring..       3,350  2,990 

Roadster     3,250i  2,950 

Coupe     4,800  3,990 


NASH  SIX  CYLINDER  DROPS 

KENOSHA,  WIS.,  Jan.  3— Price  re- 
ductions ranging  from  $155  to  $305  are 
announced  by  the  Nash  Motors  Co.  on 
all  models  in  its  new  six  cylinder  line. 


HAYNES  LOWERS  PRICES 

KOKOMO,  IND.,  Jan.  3— Price  reduc- 
tions on  several  of  its  models  will  be 
announced  at  the  New  York  show  by 
the  Haynes  Automobile  Co.  The  prices 
follow: 

Model     55  Old  Price     New  Price 

5    passenger    Touring    .     $1,785  $1,595 

Roadster     i,835  1,645 

Coupe    (new    line) 2,295 

Sedan     2,835  2,595 

Model  75 
7   passenger    Touring..       2,485  2,395 

4    passenger    Tourister       2,485  2,395 

Speedster     2,685  2,595 

Brougiiam    3,095 

Sedan     3,485  3,395 

Suburban     3,395 


Additional   Reductions    on 
Page  43 


Cooperation  Halted 

by  Court  Decision 

(Continued  from  preceding  page) 
the  question  of  publication  by  the  Com- 
merce Department  of  trade  statistics 
gathered  by  the  various  associations. 
The  attorney  general  declared  that  pro- 
curing information  was  not  in  violation 
of  the  law,  the  only  question  being 
whether  the  associations  use  the  trade 
information  when  collected  for  illegal 
purposes,  such  as  fixing  prices,  dividing 
territory  or  limiting  production. 


Distribution  of  Goodspeed 
Limited  to  Eight  Centers 

CHICAGO,  Jan.  3— Distribution  of 
the  new  Goodspeed  car,  which  will  be 
shown  by  the  Commonwealth  Motors  Co. 
for  the  first  time  at  the  New  York  and 
Chicago  shows,  will  be  strictly  limited. 

A  statement  by  Leland  F.  Goodspeed, 
vice-president  and  chief  engineer,  says 
that  there  will  be  distribution  only  in 
eight  Metropolitan  centers  and  that  pro- 
duction will  be  so  limited  that  only  a 
few  of  the  cars  will  be  available  in  each 
of  these  cities.  Goodspeed  spent  nine 
years  perfecting  his  new  motor. 


M.A3I.A.  COMMITTEE  TO  ORGANIZE 

NEW  YORK,  Jan.  3— The  foreign 
trade  committee  of  the  Motor  &  .\cces- 
sory  Manufacturers  Association,  headed 
by  W.  0.  Rutherford,  vice-president  of 
the  B.  F.  Goodrich  Co.,  will  be  orgnnized 
some  time  during  show  week  in  New 
York.  The  additional  members  of  the 
committee  will  be  announced  at  that 
time. 


I  o!-(i  iAinn<i('H  Parts 
Di.slrilHilini:  Polic 
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Dralrra     .May     Solicit     ^'hole-ale 

iiu-iness  at  '.V.i  1,  3  Per 

Cent  Discount 

DETROIT,  Jan.  3— Genuine  Fond  part* 
will  be  available  for  sale  in  all  stores 
conducting  a  general  accessory  or  parts 
business  under  a  change  in  the  service 
plan  of  the  Fort!  Motor  Co.  which  will 
permit  its  authorized  dealers  to  solicit 
wholesale  business  from  stores  of  this 
character  at  discounts  of  33^  P«r  cent 
f.o.b.  Hitherto  the  selling  plan  by  deal- 
ers permitted  only  a  25  per  cent  discount 
to  garages  and  accessory  stores  on  sales 
in  any  quantity  that  the  dealer  coold 
supply. 

Under  the  new  policy  the  dealers  may 
solicit  the  wholesale  business  in  certified 
quantity  lots,  these  to  be  shipped  from 
the  branch  plant  in  the  territory. 
Through  this  plan  all  stores  engaging 
in  the  swpplying  of  automobile  parts, 
and  this  includes  stores  maintaining  au- 
tomobile accessory  departments,  will  be 
able  to  handle  genuine  parts  for  the  first 
time  on  a  basis  competitive  with  parts 
supplied  by  outside  manufacturers. 

Big  Stocks  Unnecessary 

Stores  and  garages  unable  to  buy  in 
the  quantities  certified  for  the  bigger 
discount  will  continue  to  be  sold  at  the 
former  25  per  cent  rate.  The  Ford  dealer 
may  go  after  the  new  business  without 
the  necessity  of  carrying  a  heavy  stock 
of  parts  on  hand,  though  a  sufficient 
stock  will  be  carried  in  the  dealer  sta- 
tions to  supply,  as  formerly,  the  garage 
and  small  accessory  trade.  Stocks  in 
the  branch  plants  will  be  augmented  to 
meet  the  increased  demand. 

Through  the  sale  of  genuine  parts 
more  generally,  the  factory  is  undertak- 
ing to  obtain  much  of  the  basines-  ^ 
has  been  going  to  outside  manofav 
a; id  feels  that  owners  will  derive  added 
satisfaction  and  additional  service  from 
their  vehicles. 


HEARS  TEMPL.VR  MOTION 

COLUMBUS,  Jan.  3— Judge  Charles 
Warner  in  the  Franklin  County  Court 
heard  the  application  of  N.  P.  Clybum 
of  Washington  Court  House  for  a  re- 
ceiver for  the  Templar  Motors  Co..  a 
Delaware  corporation,  and  also  the  Tem- 
plar Motor  Co..  an  Ohio  corporation.  The 
action  is  resisted  on  the  technical 
grounds  that  the  corporation  was  not 
legally  ser>-ed  to  appear  in  Franklin 
County. 


I ..VBOR  SEEKS  RO.M)  WORK 

NEW  YORK.  Jan.  3— The  executive 
council  of  the  New  York  State  Federa- 
tion of  Labor  has  addressed  a  letter  to 
Governor  Miller,  urging  him  to  use  his 
influence  to  have  highway  building  un- 
dertaken by  the  state  as  a  means  of 
alleviating  unemplo>-ment. 
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Owen  Tire  Receiver 
Sues  Former  Officers 


Seeks   Recovery   of   Commissions 

and  Title  to  Property 

in  Bedford 


CLEVELAND,  Jan.  3— W.  M.  Scott, 
receiver  for  the  Owen  Tire  and  Rubber 
Co.,  organized  in  1917,  and  owner  of  a 
large  plant  for  the  making  of  tires  and 
tubes  at  Bedford,  a  suburb  of  this  city, 
has  made  charges  of  fraudulent  actions 
and  misconduct  against  former  officers 
of  the  corporation,  in  a  series  of  suits 
filed  in  common  pleas  court  here. 

In  one  action,  Scott  sues  for  the 
recovery  of  $160,803.56,  which  he  says 
was  paid  illegally  as  commissions  on 
sales  of  stock  of  the  Owen  company. 
In  his  petition  he  states  that  the  Rubber 
Securities  Co.  was  organized  to  sell 
stock  of  the  tire  company,  and  that  W. 
C.  Owen,  former  president  and  general 
manager  of  the  tire  company,  owned  8 
shares  of  stock  in  the  securities  com- 
pany; W.  J.  Owen,  an  Owen  director,  2 
shares,  and  E.  M.  Blatz,  director  and 
vice-president  of  the  Owen  company,  2 
shares. 

High    Commission   Alleged 

Scott  charges  that  at  a  meeting  of 
directors  of  the  tire  company,  at  which 
were  present,  W.  C.  Owen,  W.  J.  Owen, 
E.  M.  Blatz  and  Charles  I.  Reese,  it 
was  voted  on  behalf  of  the  tire  company 
to  give  the  securities  company  a  con- 
tract for  selling  stock  of  the  tire  com- 
pany and  to  pay  15  per  cent  commis- 
sion on  all  stock  sold.  Scott  charges  the 
resolution  was  illegally  adopted  and  was 
for  the  purpose  of  enabling  the  officers 
of  the  tire  company  mentioned  to  obtain 
illegal  commissions  on  sales  of  stock. 

He  further  alleges  that  the  securities 
company  maintained  no  offices  of  its  own, 
but  conducted  its  activities  in  quarters 
provided  in  the  plant  of  the  tire  com- 
pany. W.  D.  Areese  and  0.  M.  Dicki- 
son  of,  the  securities  company,  also  are 
defendants  in  this  suit. 

Architect's  Fees  Involved 

In  another  action,  Scott  charges  that 
W.  C.  Owen,  who  became  general  man- 
ager and  president  of  the  tire  company, 
on  Sept.  2,  1918,  secured  from  its  direc- 
tors a  contract  in  the  name  of  the  W. 
C.  Owen  Co.,  for  services  as  an  architect 
in  drawing  plans  for  a  rubber  manu- 
facturing plant  in  Bedford  and  for 
supervising  its  construction.  Under  this 
contract  Owen  was  to  receive  an  archi- 
tect's fee  of  16  per  cent  of  the  total  cost 
of  the  building.  On  this  contract,  which, 
it  is  charged,  was  entered  into  at  the 
time  Owen  was  a  director  and  stock- 
ho^de"  of  the  tire  company,  it  is  alleged 
$80  538.28  has  been  paid  to  Owen.  The 
petitioner  asks  for  the  recovery  of  this 
sum. 

In  another  ?uit  Scott  asks  the  court 
to  turn  back  title  to  six  lots  in  Bedford, 
which  it  is  alleged,  were  purchased  with 
tire  company  funds  and  to  which,  it  is 


CONNECTICUT  CLASSES 
HEARSES  AS  TRUCKS 

BRIDGEPORT,  CONN.,  Jan.  3— 
Motor  hearses  used  in  Connecticut 
are,  under  the  revised  State  motor 
vehicle  statutes,  classified  as  trucks 
and,  being  available  for  hire,  must 
be  registered  as  public  service  mo- 
tor vehicles.  Because  of  the  for- 
mer classification,  they  must  bear 
plates  indicating  their  rated  ca- 
pacity. 

Funeral  directors  of  the  State 
express  indignation  over  interpre- 
tations of  the  statute  in  question 
and  have  appealed.  Motor  Vehicle 
Commissioner  Robbins  B.  Stoeckel, 
following  a  conference  with  Attor- 
ney General  Frank  E.  Healy,  has 
notified  the  Connecticut  Undertak- 
ers Association  that  he  is  power- 
less to  change  this  classification 
and  suggests  that  an  amendment 
be  proposed  at  the  next  legislative 
session,  if  a  change  is  desired. 


charged,  Owen  took  title  in  his  own 
name,  and  for  the  recovery  of  title  to 
other  property  which  he  says  should  rest 
in  the  Owen  company. 

Owen  has  not  made  a  statement  and 
his  answers  are  not  on  file. 


Agricultural  Engineers 

Come  to  Aid  of  Society 

CHICAGO,  Jan.  3— At  the  business 
session  of  the  fifteenth  annual  meeting 
of  the  American  Society  of  Agricultural 
Engineers  held  in  this  city  it  was  report- 
ed to  the  members  that  the  society  is 
somewhat  in  debt  and  that  either  finan- 
cial relief  must  be  found  at  once  or  some 
of  its  activities  eliminated.  Two  direct 
economy  proposals  were  offered:  First, 
the  suspension  of  the  journal  of  the  so- 
ciety; second,  withdrawal  from  the  Fed- 
erated Engineering   Society  of  America. 

Immediately,  members  from  the  floor 
objected  to  the  elimination  of  any  of  the 
present  activities  from  the  society  and 
expressed  the  opinion  that  both  the  Jour- 
nal and  the  membership  in  the  Federated 
Societies  were  necessary  to  bring  agri- 
cultural engineering  into  the  position  it 
deserved.  The  members  supported  this 
position  by  voluntarily  offering  to  pay 
the  higher  dues  to  be  levied  this  month 
and  several  of  the  members  present  of- 
fered additional   financial  assistance. 


N.  A.  C.  C.  TO  HEAR  MACDONALD 

NEW  YORK,  Jan.  3— Thomas  H.  Mac- 
Oonald.  chief  of  the  Federal  Bureau  of 
I'ublic  Roads,  will  address  the  National 
Automobile  Chamber  of  Commerce  ex- 
port managers'  convention  next  Tuesday 
on  "How  the  United  States  Government 
and  Automotive  Exporters  Can  Stimu- 
late Good  Road  Movements  Abroad." 
Another  speaker  not  previously  an- 
nounced will  be  Charles  S.  Wall,  execu- 
tive secretary  of  the  National   City  Co. 


1,535,000  Automobiles 
Produced  in  1921 


Truck  Output  Aggregated  145,000 

—Total  Production  24  Per 

Cent  Below  1920 


NEW  YORK,  Jan.  3— Careful  esti- 
mates made  by  the  statistical  depart- 
ment of  the  National  Automobile  Cham- 
ber of  Commerce  show  that  the  produc- 
tion of  cars  and  trucks  in  the  United 
States  in  1920  was  1,680,000,  a  decrease 
of  24  per  cent  from  the  1920  production. 
The  passenger  cars  built  numbered  ap- 
proximately 1,535,000  and  the  trucks 
145,000. 

The  wholesale  value  of  cars  and  trucks 
produced  is  estimated  at  $1,222,350,000, 
a  decrease  of  45  per  cent  from  the  1920 
wholesale  value.  The  average  whole- 
sale price  of  the  motor  cars  sold  in  1921 
was  $702  as  compared  with  $897  in  1920 
and  $968  in   1919. 

The  National  Automobile  Chamber  of 
Commerce  estimates  that  there  are  reg- 
istered in  the  United  States  approxi- 
mately 10,000.000  motor  vehicles,  of 
which  1.000,000  are  trucks.  Farmers  own 
2,850,000  motor  cars  and  150,000  trucks. 
It  is  estimated  that  farm  products  hauled 
by  motor  transport  for  the  year  totaled 
134,400,000  tons. 

There  are  now  in  -operation  about 
20,000  motor  buses  and  1500  public  mo- 
tor express  lines.  It  is  figured  that 
6,000,000,000  passengers  are  carried  an- 
nually by  motor  car  and  1,200,000,000 
tons  of  freight  by  motor  truck.  The  num- 
ber of  street  railway  lines  now  using 
motor  buses  is  35  and  the  number  of 
steam  railroads  using  motor  trucks  with 
flange  wheels  is  12. 

Gasoline  production  in  the  United 
States  in  1921  was  5,360,014,000,  an  in- 
crease of  9.8  per  cent  over  1920.  Gaso- 
line consumption  increased  5.9  per  cent. 

Tire  casings  produced  last  year  num- 
bered 19,379,000  and  inner  tubes  24,- 
157,000. 

The  value  of  motor  vehicles  and  parts 
exported  in  1921.  including  engines  and 
tires,  was  $102,945,610.  Motor  cars  ex- 
ported num.bered  30,639.  m 


FORD   100,000  AHEAD   OF   1920 

DETROIT,  Jan.  3— The  Ford  Motor 
Co.  states  that  its  sales  for  1921  will 
run  about  100.000  ahead  of  1920.  This 
figure  was  reached  by  Dec.  1  and  the 
total  for  the  year  is  not  expected  to  show 
much  deviation.  Production  in  1920  was 
1.023,553.  There  will  be  no  heavy  inven- 
tory of  complete  cars  carried  over  the 
winter  as  was  the  case  last  year. 

FEDERAL  ROAD   AID   FOR  KANSAS 

LAWRENCE,  KAN.,  Jan.  3  —  An- 
nouncement was  made  to-day  by  the 
State  Highway  Commission  of  the  re- 
ceipt of  the  Federal  road  appropriation 
of  $2,102,281  for  Kansas  roads.  Of  this 
fund   $700,000   is    immediately   available. 
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Arbiters  Classify 

Fekete  Invention 


Not  Entitled  to   Place  in  "Class 

B"  in  Cross  Licensing 

Agreement 


NEW  YORK,  Jan.  3— An  arbitration 
board  appointed  to  consider  the  Hudson 
crankshaft  case  has  decided  that  the 
invention  of  Stephen  I.  Fekete,  chief  en- 
gineer of  the  Hudson  Motor  Car  Co., 
is  not  entitled  to  classification  as  a 
"'Class  B"  invention  under  the  patent 
cross  licensing  agreement  existing  among 
the  members  of  the  National  Automobile 
Chamber  of  Commerce. 

Some  years  ago  Fekete  obtained  a 
patent  on  a  crankshaft  design  for  a  six- 
cylinder  engine  and  assigned  that  patent 
to  the  Hudson  company.  Since  then  this 
design  has  been  embodied  in  the  engines 
with  which  the  Hudson  Super-Six  is 
fitted.  The  Hudson  Motor  Car  Co.  being 
a  member  of  the  N.  A.  C.  C,  there  arose 
the  problem  of  properly  classifying  the 
invention. 

Three  Classes  Recognixed 

In  the  cross-licensing  agreement  three 
different  classes  of  inventions  are  recog- 
nized, namely.  Class  A  or  basic  inven- 
tions; Class  Bj  inventions  of  a  striking 
character,  involving  a  radical  change 
from  existing  practice,  and  Class  C,  in- 
ventions which  include  all  mere  improve- 
ments, variations  or  modifications. 

It  was  the  contention  of  the  Hudson 
company  that  the  Fekete  invention 
came  under  classification  B,  but  this 
was  denied  by  the  experts  of  the  N.  A. 
C.  C.  A  demonstration  to  prove  the 
effect  of  the  Fekete  method  of  counter- 
balancing a  six-cylinder  crankshaft  was 
made  as  long  ago  as  1917,  when  horse- 
power tests  of  a  Hudson  Super-Six  en- 
gine both  with  and  without  the  Fekete 
counterweights  were  made  at  the  Hud- 
son plant  in  Detroit,  in  the  presence  of 
a  number  of  patent  experts  and  technical 
press  representatives. 

Arbitration  Necessary 

No  agreement  was  reached  between  the 
Hudson  Motor  Car  Co.  and  the  N.  A. 
C.  C.  as  the  result  of  this  demonstration, 
and  the  matter  was  finally  put  in  the 
hands  of  an  arbitration  board  consisting 
of  Walter  C.  Noyes,  Michael  I.  Pupin 
and  Rolla  E.  Carpenter.  Carpenter  was 
later  replaced  by   Charles  E.   Lucke. 

The  specific  definition  of  Class  B  in- 
ventions in  the  agreement  is  an  inven- 
tion of  a  striking  character  involving  a 
radical  departure  or  radical  change  in 
from  what  is  known;  it  must  result  from 
an  inventive  effort  of  a  high  order,  and 
must  not  be  a  mere  improvement,  varia- 
tion, modification  or  natural  develop- 
ment of  the  existing  art  resulting  from 
an  ordinary  effort  of  the  inventive 
faculty. 

The  crankshaft  covered  by  the  Fekete 
invention,  which  is  protected  by  a  re- 
issue patent,  No.  14,292,  issued  on  April 


SCHEDULE  OF  EVENTS  FOR  AUTOMOIilLE  SHOU 

WEEK  /.\  ^EW  YORK 

NEW  YORK,  Jan.  A — Following  !•  a  schedule  of  events  for  autometoile  shovw   week. 

MONDAY,    JAN.  9. 

Annual    meeting    Rubber  Association   of  America.   Waldorf-Astoria.   2:30   P.    M. 

Meeting  of  Traffic  Committee,  National  Automobile  Chamber  of  Commerce,  2:30  P.  M. 

Divisional    meetings   Rubber   Association,    Yale    Club. 

Opening  Body  Builders  show,  Twelfth  Regiment  Armory,  Columbus  Aw»r^»  and 
62nd    Street. 

Opening  automotive  accessories  show  of  Natignai  Retail  Merchants  fa- 3  »-/«'» 
Association,    Hotel    Imperial. 

Dinner  of   Rubber  Association,   Waldorf-Astoria.  7   P.    M. 

Dinner  of  Aero  Club  of  America,   Commodore.   7:30  P.   M. 

Dinner  of  Old  Timers  Association,  Flotilla  restaurant.  Sixth  Avenue  and  SCth 
Street,  7  P.   M. 

Meeting   National   Highway  Traffic  Association,  Automobile  Club  of  America,  i  P.  M. 

TUESDAY,   JAN.    10. 

Annual  convention  export  managers  National  Automobile  Chamber  of  Commerce  at 
N.   A.  C.  C.  headquarters,   10  A.   M. 

Meeting   of  Truck   Committee   of   N.    A.   C.   C.  2:30  P.   M. 

Meeting   of   Patents  Committee   of   N.   A.    C.   C,  2:30   P.   M. 

Annual    meeting,   Society  of  Automotive    Engineers,    Erglneering   Building. 

Dinner  of  N.  A.   C.   C,   Commodore,  7  P.   M. 

WEDNESDAY,  JAN.  11. 

Annual  meetFng  of  Motor  and  Accessory  Manufacturers  Association,  Connmodore 
2:30   P.    M. 

Monthly  meeting   directors  of   N.   A.   C.   C.   at   10:30  A.    M. 

Meeting  of  Executive  Board  of  American  Automobile  Association,  501  Fifth  Avenue. 
10   A.    M. 

Luncheon  of   National   Association  of  Show   Manager*  at  Woodstock  hotel  at  noon. 

Meeting  of  Legislative  Committee  of  N.  A.   C.   C.  3  P.  M. 

Dinner   of    M.   A.    M.    A.    at   Commodore,   7    P.    M. 

THURSDAY,   JAN.    12. 
Annual   dinner  of   S.   A.    E.    at    Hotel    Astor.   7    P.    M. 

Paige-Detroit  Motor  Car  Co.  dinner  at  Commodore.  7:30  P.  M.,  to  unveil  new  Jewett 
car. 

FRIDAY,    JAN.    13. 

Dinner  and  convention  of  Automobile  Service  Association  at  Automobile  Dealers 
Club,  6:30  P.   M. 


24,  1917,  is  of  the  type  in  which  there 
are  four  main  bearings.  Hence  there 
are  two  crankpins  between  each  pair  of 
adjacent  main  bearings.  Each  short 
crankarm  is  provided  with  a  counter- 
weight having  a  moment  equal  to  the 
crankarm,  to  which  it  is  secured,  plus 
the  moment  of  one-half  the  adjacent 
crankpin.  There  are  also  long  crank- 
arms  which  extend  straight  across  from 
one  crankpin  to  another  spaced  120  deg., 
and  these  crankarms  are  provided  with 
a  counterweight  secured  to  the  side  of 
it  and  providing  an  unbalanced  moment 
equal  to  the  moment  of  the  long  crank 
arm  plus  that  of  one-half  of  each  of  the 
two  crankpins  adjacent  to   the  arm. 


Willys  Inventory  ReductMl 
$27,000,000  in  6  Months 

TOLEDO,  Jan.  3 — Branch  managers 
of  the  Wilys-Overland  Co.  have  been  in- 
formed by  John  N.  Willys  that  the  in- 
ventory of  the  corporation  now  is  in  the 
neighborhood  of  $19,000,000  as  com- 
pared with  about  $46,000,000  six  months 

ago. 

"This  inventory  is  not  out  of  line  with 
the  requirements  for  our  1922  program 
and  we  look  for  the  purchase  of  at  least 
$11,900,000  worth  of  materials  before 
the  end  of  March,"  Willys  said. 


Michigan  Protects  Truck 

Lines  from  Competition 

DETROIT,  Jan.  3  —  The  M  •  - 
Public  Utilities  Commission  ihro- . 
chairman.  Sherman  T.  Handy,  has  out- 
lined its  policy  toward  controlling  mo- 
toi  truck  lines.  The  commission  will  en- 
deavor to  prevent  dissipation  of  utility 
property  by  unfair  and  unnecessary  com- 
petition. Bus  routes  are  already  under 
state  control  in  Ohio. 

"When  the  Legislature  seeks  the  co- 
operation of  this  commission  in  draftinfr 
legislation  for  the  regulation  of  motor 
truck  trans  port  1*.  ion,  we  will  recommend 
such  legislation  as  will  protect  the  pio- 
neer, stable  and  serviceable  interests 
then  en^sred  in  it  from  unfair  and  un- 
necessary competition  to  the  end  that  a 
fair  rettirn  may  be  received  on  the  in- 
vestment and  a  fair  grade  of  service 
rendered  to  the  pablic,"  Handy  says,  in 
speaking  of  the  situation. 

Handy  believes  manufacturers  operat- 
ing their  own  truck  lines  could  not  be 
designated  as  common  carriers.  Author- 
ization of  motor  truck  lines  parallel  to 
existing  ser\-iceable  transportation  routes 
is  regarded  as  unlikely.  "Loss  to  the 
public  inevitably  follows  unreasonable 
and  unnecessary  utility  competition," 
says  Handy. 
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Sheridan  Features 
Few  in  New  Durant 

Six-Cylinder  Successor  Will  Have 

Four  Models — Has  Ansted 

Engine 


NEW  YORK,  Jan.  3— Production  of 
a  six-cylinder  car  has  been  undertaken 
by  the  Durant  Motors  Corp.,  which  some 
time  ago  took  over  the  business  of  the 
Sheridan,  manufactured  by  the  General 
Motors  Corp.  in  Muncie,  Ind.  The  name 
was  changed  to  the  Durant  Six  and  the 
car  was  completely  redesigned  so  that 
few  of  the  features  of  the  Sheridan  re- 
main. 

Four  models  will  be  produced  which 
will  sell  as  follows:  Roadster,  $1,600; 
touring  car,  $1,650;  coupe,  $2,250,  and 
sedan,  $2,400. 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 

pressed  steel  members  made  from  5/32- 
in.  carbon  steel  stock.  The  springs  are 
semi-elliptic  all  around  with  the  leaves 
polished  and  graphited.  Wheels  are  of 
the  wood  artillery  type  and  tire  equip- 
ment consists  of  32  by  ^V2  in.  Fisk  cord 
tires,  nonskids  at  the  rear. 

The  bodies  are  of  the  streamline  re- 
inforced type,  upholstered  over  curled 
hair  and  long  springs. 

Fully  equipped  the  car  weighs  33-50  lb. 
It  can  be  turned  around  in  a  42  ft.  8  in. 
radius. 
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Ryan  Heads  Company 
Producing  Frontenac 

Chevriolet   Corporation   Reorgan- 
ized— No  Connection  With 
Stutz  Motors 


Equipped  with  Ansted 

The  Durant  Six  is  equipped  with  the 
Ansted  overhead  valve  high  speed  en- 
gine with  an  N.  A.  C.  C.  rating  of  25.4 
hp.  The  engine,  however,  is  said  to  de- 
velop 70  hp.  at  3000  r.p.m.  on  the  block. 
The  carbureter  is  the  Rayfield  horizontal 
type  and  is  fed  by  the  Stewart  vacuum 
system.  Engine  lubrication  is  by  the 
pressure  systdm,  the  pressure  being  auto- 
matically controlled  in  accordance  with 
the  load.  Chassis  lubrication  is  by  the 
Alemite  high  pressure  grease  system. 

Ignition  is  by  the  battery  system,  the 
combined  interrupter  and  distributor 
being  mounted  on  a  vertical  shaft  at 
the  left  hand  side  directly  back  of  the 
camshaft  gear  housing.  Auto-Lite  start- 
ing and  lighting  systems  are  employed. 
A  storage  battery  of  U.  S.  L.  make  is 
carried  in  an  accessible  position  to  the 
driver's  seat. 

The  radiator  is  the  cellular  type,  the 
water  being  circulated  by  a  centrifugal 
pump  mounted  forward  at  the  right  hand 
side  of  the  engine.  Should  this  pump 
fail,  the  water  can  be  circulated  by 
gravity  or  thermo-siphon  action. 

Transmission  Separate 

An  unusual  feature  of  design  lies  in  the 
fact  that  the  transmission  or  gearset  of 
the   Durant    Six   is   not  built   in   a   unit 
with   the   engine,   but  is   mounted   sepa- 
rately amidships.    One  advantage  claimed 
for   this   form    of    construction    is    thai 
the  clutch  can  be  more  easily  removed 
when  necessary.     The  clutch   is   of  the 
multiple  disk  type  and  is  provided  with 
means  of  adjustment.    The  transmission 
is  of  the  sliding  gear  type  affording  three 
forward   speeds   and  reverse.     Provision 
is  made  in  the  design  of  the  transmis- 
sion housing  for  the  mounting  of  a  tire 
pump. 

The  rear  axle  is  a  Timken  semi-float- 
ing type  with  third  member,  and  the 
front  is  a  Timken  one  section  axle  of 
nickel  steel.  The  wheels  are  mounted 
on  Timken  roller  bearings.  There  are 
both  internal  and  external  brakes  on  the 
rear  wheels. 

The  frame  consists  of  channel  section 


Franklin  Adds  Coupe 

to  Qosed  Car  Line 

-SYRACUSE,  Jan.  3— A  coupe  has 
been  added  to  the  Franklin  line  of  closed 
cars,  which  previously  consisted  of  a 
sedan  and  a  brougham.  The  new  coupe 
seats  four  passengers  and  has  been 
brought  out  particularly  to  meet  the 
needs  of  doctors  and  women  drivers.  A 
good  sized  parcel  box  is  located  to  tha 
left  of  the  rear  seat,  and  there  is  room 
for  luggage  in  the  boot,  which  is  pro- 
vided with  a  water-tight  lid. 

The  windshield  is  of  the  straight  front 
type,  the  lower  section  being  fixed  and 
the  top  section  hinged,  ventilation  being 
effected  through  side  cowl  ventilators. 
An  inside  adjustable  eye  shade  takes  the 
place  of  the  usual  outside  vizor,  the  ob- 
ject being  to  avoid  the  need  for  getting 
out  of  the  car  for  adjusting  the  vizor. 
The  left  door  locks  from  the  inside,  the 
right  from  the  outside,  with  a  Yale  lock 
and  key.  The  roof  construction  is  slatted 
and  padded,  which  has  a  tendency  to 
deaden  noise. 


Two  New  Case  Models 

To  Appear  This  Season 

RACINE,  WIS.,  Jan.  3— Two  new  Case 
models  are  to  make  their  appearance  for 
the  1922  season,  these  being  models  X 
and  W.  Model  X  will  be  priced  $1,890 
for  the  touring  car  and  $2,790  for  the 
sedan.  It  has  a  wheelbase  of  122  inches. 
Continental  7-R  engine,  bore  SV4.  in. 
and  stroke  4V2  in.  A  Rayfield  thermo- 
stat controls  the  cooling  water.  The 
starting  and  lighting  system  is  Bijur. 

The  other  model,  W,  is  to  sell  at  $2,380 
for  the  touring  car  and  $3,375  for  the 
sedan. 


'NEW  YORK,  Jan.  3— The  new  Fron- 
tenac car  designed  by  Louis  Chevrolet, 
which  will  be  shown  for  the  first  time 
at  the  Hotel  Commodore  next  week,  will 
be  built  by  a  new  company  backed  by 
Allan  A.  Ryan  and  a  syndicate  of  cap- 
italists. Beyond  the  fact  that  Ryan  is 
the  dominating  figure  in  the  Stutz  Motor 
Car  Co.  there  will  be  no  connection  be. 
tween  the  two  corporations,  it  is  asserted. 
Detailed  plans  for  the  new  company 
have  not  yet  been  worked  out  but  it  will 
be  a  reorganization  of  the  old  Frontenac 
Motors  Co.  incorporated  some  time  ago 
by  Chevrolet.  Negotiations  have  been 
completed  for  the  purchase  of  a  plant  in 
Indianapolis  large  enough  to  permit 
quantity  production  of  the  new  car, 
which  is  described  elsewhere  in  this  issue 
of  Automotive  Industries. 

It  is  understood  that  the  president  of 
the  company  vdll  be  a  man  vridely  kno^vn 
in  the  automotive  industry  but  his  iden- 
tity has  not  been  disclosed.  Chevrolet 
personally  will  have  a  prominent  place 
in  the  organization. 

The  Frontenac  organization  will  be 
entirely  distinct  from  that  of  Stutz  but 
it  is  possible  many  of  the  Stutz  dealers 
may  take  on  a  new  line  in  addition  to 
the  old.  It  is  planned  to  begin  produc- 
tion in  the  near  future. 

The  Frontenac  car  will  sell  for  from 
$2,000  to  $2,200. 


HAYNES  PRODUCING  COUPELET 

EOKOMO,  IND.,  Jan.  3  —  The  new 
Haynes,  model  55,  three  passenger  coupe- 
let  is  to  be  shown  for  the  first  time  at 
the  New  York  show.  The  three  passen- 
gers ride  side  by  side  and  there  is  no 
staggered  seat.  The  chassis  is  the 
rtandard  55  model,  mounted  on  a  121  in. 
v.heelbase.  The  body  is  finished  in  coach 
bi'ie  and  the  car  is  fitted  with  33  x  4  in. 
cord  tires. 


Seiberling  Cord  Tire 

to  Be  Exhibited  at  Show 

AKRON,  Jan.  3— The  new  Seiberling 
cord  automobile  tire,  invented  by  F.  A. 
Seiberling,  will  be  exhibited  at  the  New 
York  show.  The  tire  is  said  to  be  a 
radical  departure  from  cord  tire  prac- 
tice and  will  be  featured  by  a  treadstock 
running  from  bead  to  bead  and  replacing 
the  old  fabric  side  wall. 

Seiberling  states  this  semi-flat  tread 
construction  with  treadstock  side  walls 
will  prevent  rut  wear  on  the  tires  and 
will  prevent  damage  to  tires  on  machines 
which  stand  with  the  tires  pressed 
against  a  curb.  The  Seiberling  cord  will 
have  no  mileage  guarantee  but  will  sell 
for  only  a  little  above  the  standard  list 
price. 

The  tire  will  be  manufactured  at  the 
Portage  plant  at  Barberton,  recently 
purchased  by  Seiberling.  Shipments  will 
be  started  by  March  1. 


VELIE  HAS  OWN  ENGINE 

MOLINE,  ILL.,  Jan.  3— The  Velie  Mo- 
tors Corp.  is  now  in  production  on  the 
new  model  58  which  has  a  115-in.  wheel- 
base  and  is  equipped  with  Velie  built 
6-cylinder  engine  with   overhead  valves. 


GRAY  TO  BE  AT  COMMODORE 

DETROIT,  Jan.  3— The  Gray  Motor 
Corp.  will  exhibit  its  new  car  in  the  lobby 
of  the  Hotel  Commodore  during  the  New 
York  automobile  show.  The  car,  which 
has  been  produced  by  Frank  L.  Klingen- 
smith  and  F.  F.  Beall,  will  sell  for  less 
than  $500. 
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Opposes  Higher  Duty 
on  Oils  and  Asphalt 

Senate    Committee    Told    Indus- 
try Would  Suffer — Tariff 
Action  Urged 

WASHINGTON,  Jan.  3— Protesting 
the  proposal  to  increase  the  duties  on 
oils  and  asphalt  because  of  its  effect  on 
automobile  owners,  M.  O.  Eldrege,  of 
the  American  Automobile  Association, 
told  the  Senate  Finance  Committee  that 
higher  tariffs  would  prove  costly  to 
American  industry. 

He  estimated  that  a  higher  duty  on 
Mexican  oil  would  increase  the  price  of 
gasoline  from  SVz  cents  to  7  cents  per 
gallon  and  tax  automobile  users  about 
$140,000,000  annually  in  addition  to  the 
present  heavy  internal  revenue  assess- 
ment. It  was  his  contention  that  a  tariff 
on  oil  would  have  a  tendency  to  encour- 
age monopolies  in  petroleum. 

A  partial  view  of  the  entanglements 
surrounding  the  tariff  are  sufficiently 
significant  to  show  that  its  enactment 
will  be  delayed  indefinitely.  This  is 
proving  disappointing  to  manufacturing 
interests  of  the  country  and  is  assigned 
as  one  reason  for  the  calling  of  the  spe- 
cial convention  to  be  held  in  Washing- 
ton on  Jan.  30-31  by  the  National  As- 
sociation of  Manufacturers. 

Immediate  Tarifif  Needed 

The  association  is  of  the  opinion  that 
immediate  passage  of  a  tariff  of  one 
form  or  another  is  more  urgent  to  re- 
lieve the  nation's  manufacturers  of  their 
present  anxiety  and  to  bring  about  a 
stabilization  of  world  business.  The 
manufacturers  express  the  belief  that 
Congressional  delay  over  the  tariff  is 
retarding  business  in  many  lines. 

The  Senate  Finance  Committee  has 
undertaken  to  revise  the  House  tariff  bill 
after  extended  hearings.  They  are 
cognizant  of  the  need  for  serious  con- 
sideration of  a  marked  departure  in 
tariff  making  as  proposed  by  the  Presi- 
dent in  his  annual  message. 

The  first  and  greatest  task  of  the  com- 
mittee will  be  to  reach  a  decision  as  to 
the  plan  to  be  adopted,  a  question  that 
is  the  source  of  heated  discussion  and 
much  propaganda  on  the  part  of  pro- 
ponents and  opponents  of  the  American 
valuation  plan.  If  the  plan  is  not 
adopted  in  toto,  the  flexible  system  as 
suggested  by  the  President  is  expected 
to  be  with  sentiment  favoring  the  lat- 
ter, judging  from  indications. 


ASKS  INSURANCE  RECEIVER 

CHICAGO,  Jan.  3— Insurance  Com- 
missioner Hands  of  Michigan  has  asked 
for  the  appointment  of  a  receiver  for 
the  United  States  Mutual  Automobile  of 
Saginaw  on  the  ground  of  insolvency. 
The  Mutual  has  liabilities  of  $105,000, 
largely  in  unpaid  loss  claims.  A  GO  per 
cent  assessment  was  levied  in  October, 
but  a  large  part  of  the  membership  re- 
fused to  pay  and  the  unpaid  losses  kept 
mounting. 
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It  is  also  charged  that  the  company 
wrote  business  at  cut  rates  and  paid 
extravagant  salaries  to  its  officers. 
These  were  also  officers  of  the  Penin- 
sular Pire  of  Grand  Rapids,  which  is 
having  trouble  with  the  Michigan  de- 
partment. 


41 


Oregon  Plaees  Bus 


Springfield  Body  Works 

Planning  for  E.ipansion 

SPRINGFIELD,  MASS.,  Jan.  3— Pro- 
duction of  automobile  bodies  has  entered 
upon  a  period  of  expansion  in  this  dis- 
trict. The  Auto  Metal  Body  Corp., building 
Hupmobile  bodies,  plans  an  early  enlarge- 
ment of  its  plant.  The  All-Metals  Co. 
is  negotiating  for  a  building  in  which  to 
engage  in  the  systematic  manufacture 
of  bodies.  Springfidd  Coach  Works  has 
bought  the  land  and  buildings  on  which 
its  factory  is  located,  and  in  the  near 
future  will  erect  a  structure  specially 
adapted  to  its  needs.  Smith-Springfield 
Body  Corp.  is  being  operated  at  its  full 
capacity  of  250  employees.  This  con- 
cern is  getting  an  increased  number  of 
orders  for  bodies  for  foreign  cars,  a 
trade  lately  revived  after  being  inter- 
rupted by  the  war. 


New  Campbell  Foundry 

Will  Double  Production 

DETROIT,  Jan.  3— Campbell,  Wyant 
&  Cannon  Foundry  Co.,  Muskegon,  will 
open  its  new  plant  unit  soon  after  Jan. 
1,  doubling  the  production  capacity  of 
the  present  plant  and  bringing  the  num- 
ber of  employees  to  3000  men.  Facili- 
ties will  be  available  for  the  production 
of   1,250,000   lb.   of  castings   daily. 

Arrangements  are  such  that  all  ma- 
terial coming  in  raw  at  one  end  leave 
the  other  as  finished  castings.  All  ma- 
terial and  product  will  be  handled  me- 
chanically. 


ALLEN  FUTURE  IN  ABEYANCE 

COLUMBUS,  Jan.  3— The  future  of 
the  Allen  Motor  Co.,  now  in  the  hands  of 
George  A.  Archer  and  William  C.  Wil- 
lard  as  receivers,  will  be  determined  at 
a  meeting  of  creditors  to  be  held  in  the 
near  future.  The  receivers  have  received 
an  offer  of  $570,000  for  the  assets  of 
the  company,  not  including  cash,  ac- 
counts receivable  and  notes  receivable. 
This  is  the  best  offer  so  far  received  and 
it  is  probable  that  the  court  will  be 
asked  to  accept  it.  If  the  offer  is  not 
accepted  the  property  will  be  advertised 
and  sold  under  a  judicial  order. 


STEVENS-DURYEA  ADDS  BODIES 

OHICOPEE  FALLS,  MASS.,  Jan.  3— 
Stevens-Duryea,  Inc.,  is  bringing  out 
three  new  body  models,  a  roadster,  a 
4-passenger  sedan  and  a  6-passenger 
sedan.  The  4-passenger  sedan  is  semi- 
collapsible,  the  rear  part  being  of  leath- 
er, with  a  beam  ceiling  effect  inside,  and 
of  owner's  drive  design.  The  6-passen- 
ger sedan  resembles  the  vestibule  limou- 
sine, but  is  built  on  more  compact  lines. 
It  is  hoped  to  bring  these  cars  to  the 
production  stage  this  month. 
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New  Law  Kegulating  Operations 
Has  Support  of  Legiti- 
mate Lines 


PORTLAND,  Dec.  31— Operation  of 
motor  buses  and  trucks  engaged  as  com- 
mon carriers  in  Oregon  is  placed  under 
the  strict  direction  of  the  Oregon  public 
service  commission,  according  to  a  law 
passed  at  a  special  session  of  the  legis- 
lature this  week.  While  the  law  is 
aimed  to  protect  the  public  roads  and  to 
guard  the  welfare  of  the  traveling  pub- 
lic, it  has  the  support  of  the  Ie^timat€ 
bus  lines. 

Under  the  new  law  the  state  public 
service  commission  will  grant  franchises 
for  operation  of  bus  lines  under  the  rule 
of  necessity  and  convenience  to  the  pub- 
lic, holding  the  power  to  revoke  these 
franchises  in  cases  in  which  the  bus 
operators  maintain  regular  service  and 
charge  satisfactory  rates.  The  law  vir- 
tually places  the  bus  lines  under  the 
same  general  restrictions  as  the  rail- 
roads. 

To  Enforce  Weight  Law 

The  public  service  commission  has  the 
authority  to  regulate  rates  charged  by 
the  bus  lines,  to  fix  rules  and  regula- 
tions governing  their  operation  and  to 
exercise  other  general  regrulatory  au- 
thority. Among  the  requirements  that 
probably  will  be  made  by  the  commission 
will  be  the  filing  by  the  bus  lines  of 
tariffs  showing  their  rates,  and  schedules 
and  annual  reports  covering  finances  and 
data  regarding  operations.  The  law 
will  prevent  the  operation  of  the  fly-by- 
night  bus  operator,  as  bus  operation 
which  is  other  than  permanent  and  con- 
tinuous will  not  be  allowed,  except  to 
care  for  special  emergencies. 

In  regard  to  operation  of  trucks  on 
the  public  roads  the  state  legislature 
reached  the  conclusion  that  the  present 
sci.ie  of  weights  and  speeds  as  applied 
to  trucks  is  ample,  and  that  stricter  en- 
forcement of  the  law  is  necessary.  To 
cover  this  phase  a  measure  was  passed 
forming  a  state  motor  police  under  the 
state  highway  department.  This  state 
police  will  in  time  replace  county  speed 
officers  and  city  motor  policemen  in  the 
small  towns,  it  is  aimed. 

A  third  measure  passed  by  the  le^- 
lature  provides  for  increasing  the  tax 
on  retail  sales  of  gasoline  from  two  to 
three  cents,  in  order  to  raise  $3,000,000 
to  aid  in  conducting  a  world's  fair  in 
Portland  in  1925. 


PACKARD  MAY   BUIID  IN   POLAND 

BERLIN.  Dec.  21  {By  .Vai7)— It  is 
reported  here  that  the  Packard  Motor 
Car  Co.  of  Detroit  intends  to  erect  an 
automobile  factory  in  the  town  of  Torun, 
Poland.  It  is  stated  a  site  has  been  pur- 
chased and  preliminary  work  begun. 
The  capital  of  the  Polish  company  will 
be  $1,000,000. 
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Road  Association 
Urges  Higher  Taxes 


Also     Requests     Government     to 

Distribute   More  Tractors 

for  Highway  Work 


WASHINGTON,  Jan.  3— Further  dis- 
tribution of  surplus  motor  vehicles,  es- 
pecially 5  and  10-ton  caterpillar  trac- 
tors has  been  requested  by  the  Amer- 
ican Association  of  State  Highway  Offi- 
cials, as  a  result  of  resolutions  passed 
at  their  annual  meeting-  at  Omaha. 

Assurances  were  given  the  President 
and  Congress  that  materials  and  equip- 
ment received  from  the  War  Depart- 
ment have  been  of  incalculable  service 
to  the  States  in  the  prosecution  of  their 
programs  of  highway  construction  and 
maintenance  and  that  they  have  been 
used  for  these  purposes  and  for  no  other, 
with  a  resultant  saving  of  untold  mil- 
lions of  dollars  to  the  American  people. 
This  expression  was  made  as  a  result  of 
criticism  from  certain  business  interests 
that  the  materials  thus  made  available 
for  the  public  use  have  been  generally 
mismanaged  and  illegally  disposed  of  by 
the  States. 

Owner  Willing  to  Pay 

The  association  also  went  on  record  in 
favor  of  higher  taxes  on  motor  vehicles. 
It  was  resolved  that  the  association 
"urge  upon  all  States  the  fairness  and 
the  necessity  of  collecting  an  adequate 
portion  of  the  cost  of  highway  programs 
from  the  users  of  motor  vehicles.  This 
fair  share  is  not  only  the  cost  of  main- 
tenance of  modern  highways,  but  in- 
cludes also  a  fair  proportion  of  the  cost 
of  new  construction,  because  much  of 
this  latter  cost  is  due  to  the  necessity  of 
adequately  providing  for  motor  traffic. 
It  was  recommended  that  appeals  be 
made  to  the  individual  motorist  for  his 
support  of  a  policy  of  providing  for  a 
fair  distribution  of  the  cost  of  highway 
improvement." 

It  was  stated  that  in  most  of  the 
States  the  owners  of  motor  vehicles  are 
paying  an  insufficient  portion  of  the  cost 
of  the  State's  highway  prograrn,  as  com- 
pared to  the  portion  of  the  cost  raised  by 
taxation  on  general  property,  despite  the 
fact  that  the  individual  owner  is  always 
willing  to  pay  his  fair  share  of  such  co,;t. 


Suspends  Bonus  Plan 

Pending  Further  Study 

NEW  YORK,  Jan.  2— Pierre  S.  du- 
Pont,  president  of  General  Motors  Corp., 
has  issued  the  following  statement  re- 
garding the  corporation's  bonus  plan: 

In  order  to  reduce  the  labor  turnover  and 
to  induce  employees  of  exceptional  merit  to 
remain  with  the  corporation  for  a  jieriod  of 
years,  a  bonus  plan  was  adopted  in  1918. 
The  corporation  each  year  proposed  to  de- 
duct a  certain  percentage  from  il.s  net  earn- 
ings and  this  amount  of  money  was  to  be 
placed  in  a  bonus  fund  to  be  invested  in 
stocks  of  the  corporation. 

At  the  end  of  each  year  employce.s  of  nurit 
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were  to  be  awarded  stock  of  the  corporation 
out  of  this  bonus  fund.  The  stock  was  to  be 
held  in  trust  for  a  period  of  five  years  when 
it  was  to  be  delivered  to  the  employees  free 
and  clear.  In  the  interim  the  employees 
were  to  receive  the  dividends. 

The  experience  gained  during  the  actual 
operation  of  the  plan  indicates  that  it  is  de- 
sirable to  make  certain  changes.  A  commit- 
tee has  been  appointed  to  make  an  exhaustive 
study  thereof  but  because  of  the  large  num- 
ber of  employees  affected  and  the  many  prob- 
lems involved,  it  will  not  be  possible  to  com- 
plete the  study  for  several  months. 

The  operation  of  the  present  bonus  plan 
has,  therefore,  been  suspended  pending  the 
completion  of  the  study,  which  will  likely  re- 
sult in  an  amended  plan  to  be  adopted  dur- 
ing" the  current  year.  This  amended  plan 
will  not  affect  awards  heretofore  made  to 
employees  under  the  provisions  of  the  old 
plan  and  the  rights  of  these  employees  will 
in  no  way  be  affected  through  the  suspension 
thereof. 
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New  World's  Record  Made 
for  Non-  Stop  Air  Flight 

NEW  YORK,  Jan.  3— A  new  world's 
record  for  a  continuous  non-stop  flight 
in  a  heavier  than  air  machine  was  es- 
tablished at  Roosevelt  Field  near  Mine- 
ola  when  Edward  Stinson  and  Lloyd  Ber- 
taud  remained  in  the  air  26  hours,  19 
minutes  and  35  seconds  in  a  Larsen  all 
metal  monoplane.  The  flight  was  made 
in  gales,  snow,  and  a  zero  temperature. 
The  distance  covered  was  at  least  2200 
miles.  The  previous  record,  made  in 
France,  was  24  hours,  19  minutes  and 
two  seconds.  It  was  made  on  a  clear 
day  in  June  after  a  careful  preparation. 

J.  L.  Larsen,  owner  and  designer  o^ 
the  monoplane,  stated  that  it  was  madci 
in  America  by  American  workmen  and 
of  American  material. 


British  to  Offer  Prize 

for  Helicopter  Airplane 

NEW  YORK,  Jan.  3— A  dispatch 
from  London  says  that  the  British  Air 
Ministry  proposes  to  offer  a  prize  of 
£50,000  for  a  practical  helicopter  de- 
signed airplane  capable  of  rising  ver- 
tically and  soaring  over  a  given  spot. 

The  machines  must  be  capable  of 
rising  to  a  height  of  2,000  feet  under 
their  own  power,  carrying  one  man  and 
one  hour's  fuel  supply;  be  able  to  remain 
stationary  over  a  ground  object  for  half 
an  hour  in  any  wind  up  to  20  miles  an 
hour  as  well  as  land  safely  in  any  wind 
up  to  20  miles  an  hour  without  horizon- 
tal motion  and  with  the  engine  shut  off'. 


TERNSTEDT  HOLDS  DINNER 

DETROIT,  Jan.  3— Ternstedt  Mfg.  Co. 
celebrated  its  third  anniversary  by  ten- 
dering a  dinner  to  its  executives  and  de- 
partment heads.  As  emblematic  of  the 
growth  of  the  company  in  the  four  years 
of  its  existence  it  was  pointed  out  that 
the  number  of  men  participating  in  the 
anniversary  dinner  has  increased  from 
fifteen  in  the  first  year  to  115  this  year. 

President  Paul  W.  Seller  ascribed  the 
growth  of  the  company  to  the  co-oper- 
ative spirit  actuating  the  men  in  au- 
thority. 


Comnioii  Dividend 
Passed  by  G.  M.  C. 


Company  in  Strong  Position  Des- 
pite Losses  Written  Off, 
dn  Pont  Says 

NEW  YORK,  Jan.  4— The  directors  of 
the  General  Motors  Corp.  at  their  meet- 
ing here  to-day  omitted  the  dividend 
upon  the  common  stock  due  to  be  de- 
clared at  this  time.  The  regular  quar- 
terly dividends  upon  the  other  classes 
of  stock  were  declared  as  follows:  Six 
per  cent  preferred,  $1.50  a  share;  6  per 
cent  debenture,  $1.50  a  share;  7  per  cent 
debenture,  $1.75.  These  dividends  are  all 
payable  on  Feb.  1  to  stockholders  of  rec- 
ord at  the  close  of  business  Jan.  14. 

Pierie  S.  du  Pont,  president  of  the  cor- 
poration, issued  a  statement  following 
the  meeting  in  which  he  said: 

Tills  action,  taken  after  full  discussion  and 
most  careful  consideration,  is  believed  to  be 
in  the  best  interests  of  the  corporation  and 
is  designed  not  only  to  strengthen  .the  posi- 
tion of  the  corporation  itself  but  also  to 
maintain  the  investment  character  of  its 
aebenture   and    preferred   stocks. 

Losses  Accepted 

The  past  ye.ir  demonstrated  satisfactorily 
the  large  earning  capacity  of  many  of  the 
more  important  divisions  of  the  corporation, 
the  agg-regate  profits  of  which  even  under 
tlie  adverse  conditions  that  have  obtained  in 
the  automobile  industry,  are  estimated  to 
have  been  in  excess  of  the  amount  reciuired 
for  dividends  on  the  debenture,  preferred  and 
common    stocks. 

On  the  other  hand,  substantial  losses  were 
made  by  other  divisions  due  mainly  to  large 
inventories  carried  at  high  prices  in  the  face 
of  a  constantly  declining  range  of  prices  for 
the  finished  product  and  also  to  extensive 
commitments  entered  into  in  the  earlier 
part  of  1920  for  parts  and  supplies  at  the 
high  prices  then  prevailing.  Moreover,  in 
closing  the  books  as  of  Dec.  31.  1921,  further 
charges  will  be  made  against  surplus  to 
write  down  inventories  to  market  prices  and 
set  up  reserves  to  provide  for  losses  properly 
chargeable    to    prior    years. 

Liabilities  Reduced 

The  corporation  is  in  a  strong  position 
financially.  Inventories  have  been  greatly 
reduced,  and  bills  payable  which  amounted 
to  about  $72,000,000  on  Dec.  .'U.  1920.  have 
been  reduced  to  about  $49,000,000  as  of  Dec. 
."il,  1921,  cash  on  hand  in  banks  amounting 
to  approxiri-.ately  $41,000,000.  Accounts  pay- 
able and  other  quick  liabilities  have  likewise 
been  reduced,  viz  from  about  $42,000,000  to 
$30,000,000.  After  writing  off  all  determin- 
able losses  and  writing  down  inventories, 
the  ratio  of  current  assets  to  current  liabili- 
ties as  of  Dec.  31,  1921  will  be  approximately 
two  for  one. 

The  corporation's  plants  have  been  main- 
tained in  a  high  state  of  efficiency.  Sub- 
stantial economies  have  been  effected  in 
many  directions  and  others  are  in  con- 
templation, and  most  satisfactory  progress 
has  been  made  in  improving  the  character 
and  raising  the  standard  of  the  corporation's 
product  to  the  end  that  it  will  be  enabled 
effectively  to  meet  competitive  conditions 
and  maintain  its  position   in  the  trade. 
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Marmon  Makes  New 
Price  Reduction 


Total  Revisions  Effective  Durinf^ 

Year  Range  from  $1,300 

to  $1,500 


INDIANAPOLIS,  Jan.  5— Another  re- 
vision   of   prices    is    announced    by    tiie 
Nordyke   &   Marmon   Co.,   on   the   entire, 
line  of  Marmon  cars.     The  prices,  effec- 
tive Jan.  3,  are: 

Old  Price      New  Price 
4    passenger    Roadster...     $3,985  $3,700 

4   passenger   Touring    car       3,985  3,700 

7   passenger  Touring    car       3,985  3,700 

7    passenger    Sedan 5,425  5,150 

4   passenger    Coupe 4,875  4,700 

Speedster     4,185  3,900 

Suburban    5,425  5,3C0 

The  nev^  reductions  represent  total 
cuts  ranging  from  $1,300  to  $1,500  with- 
in a  year. 


Hanson  Announces  Cut 

on  Open  and  Qosed  Cars 

ATLANTA,  GA.,  Jan.  3— Price  reduc- 
tions of  $200  on  all  open  cars  and  $300 
on  all  closed  cars,  effective  Jan.  1,  are 
announced  by  the  Hanson  Motor  Co.  The 
prices  are: 

Old-Price     New  Price 

2    passenger  touring $1,795  $1,595 

5   passenger   touring 1,795  1,595 

7   passenger   touring 1,995  1,795 

4  passenger  coupe 2,775  2,475 

Sedan     2,885  2,585 

Models  of  the  Hanson  "little  six" 
vv^hich  will  be  displayed  at  the  New  York 
and  Chicago  shows  has  been  completed. 
The  price  will  be   $995. 

STEWART  PRICES  DROP 

BUFFALO,     Jan.      3  —  The  Stewart 

Motor  Corp.  has  reduced  the  prices  of 
its  various  models.  The  schedule  fol- 
lows: 

Model                                      Old  Price  New  Price 

34     ton $1,395  $1,195 

1  ton 1,875  1,395 

V/z    ton 2,200  1,790 

2  ton 2,800  2,090 

21/2    ton 2,950  2,290 

ZYz    ton 3,850  3.090 
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Model  Old  Price     New  Price 

3'4-1'/4     ton  $1,625  $1,485 

1^2-2    ton...  2,300  2.145 

2    ton 2,600  2,395 

2' 2-3     ton 2.795 

4  ton 4.200  3.895 

5  ton 4,850  4,295 

7    ton 5,500  4,945 

These  reductions,  toKethcr  with  thoje 
made  July  1  la.s:,  bring  Denby  truc.-:.s 
back  to  pre-war  prices. 

MAXWELL  TRUCK  DOWN   $400 

DETROIT,  Jan.  4— The  Maxwell  Mo- 
tor Corp.  has  reduced  the  price  of  its 
IV^-ton  truck  by  $400  on  all  models. 
The  range  now  is  from  $9.52  on  the 
chassis  to  $1,385.50  on  ful!y  equipped 
models.  

SAXON    LISTS    REVISED 

DETROIT,  Jan.  4— The  Saxon  Motor 
Car  Co.  announces  that  it  has  reduced 
prices  on  its  open  and  closed  models. 
They  are: 

Old  Price     New  Price 

Runabout    $1,295  $1,195 

Touring     car 1,295  1,195 

Coupe     1,995  1,795 

Sedan     1,995  1.795 
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HANDLEY-KNIGHT  REDUCED 

KALAMAZOO,  Jan.  .3— Price  reduc- 
tions are  announced  by  the  Handley- 
Knight  Co.     They  are: 

Old  Price  New  Price 

Touring    car $2,850  $2,450 

Coupe     4,150  3,750 

Sedan     4,150  3,750 

Two  new  models  have  been  added  to 
the  line.  They  are  a  sedan-coupe  sellin.a- 
at  $3,750  and  a  five-passenger  touring 
car  selling  at  $2,250. 

DENBY  MAKES  CHANGES 

DETROIT,  Jan.  3— Effective  Jan.  1, 
another  reduction  in  prices  was  made  by 
the  Denby  Motor  Truck  Co.  The  prices 
follow: 


DAVIS  INCREASES  $100 
RICHMOND,      IND.,     Jan.       4  —The 
George  W.  Davis  Motor  Car  Co.  has  in- 
creased the  price  of  its  touring  car  from 
$1,695  to  $1,795. 

ELGIN   REVISES  PRICES 

ARGO,  ILL.,  Jan.  5— The  Elgin  Motor 
Car  Co.  announces  new  prices  effective 
immediately.    They  are  as  follows: 

Old  Price     New  Price 
5    passenger  touring    car..    $1,495  $1,295 

4  passenger    scout 1,595  1,345 

2   passenger   roadster 1,595  1,345 

5  passenger  sedan 2,395  2,195 

4  passenger  coupe 2,395  2.195 


R.  &  V.  REDUCES  20  PER  CENT 

EAST  MOLINE.  ILL.,  Jan.  5— Reduc- 
tions approximating  20  per  cent  are  an- 
nounced by  the  R.  &  V.  Knights  Motors 
Co.  on   its  six-cylinder  line.     The  prices 

are: 

Roadster,   5-passenger  and   7-passenger   tour- 
ing  car,   from   $3,350  to   $2,750. 
Four  passenger  coupe,    from   $4,000   to   $3,350. 
Seven  passenger  sedan,  from  $4,200  to  $3,450. 


BIG   LAFAYETTE   CUT 

INDIANAPOLIS,  Jan.  5— Sweeping  re- 
ductions of  $7(30  on  the  open  models  and 
$1,350  on  the  enclosed  models  are  an- 
nounced by  the  R.  &  V.  Knight  Motors 
The  open  models  will  now  sell  at  $4  090 
as  compared  with  $4,850,  and  the  enclosed 
at  $5,175  as  compared  with  $(5,250. 


BELGIUM    REVISES   TARIFF 

LONDON.  Dec.  24  (/.'i/  .Vni/)— Bel- 
gium, to  combat  German  dumping  of 
automotive  products  in  the  country  fol- 
lowing the  recent  slump  of  the  mark, 
has  revised  her  tariff  so  that  motor  im- 
ports from  Germany  must  pay  from  24 
to  40  per  cent  ad  valorem.  Exporters 
from  other  countries  wishing  to  secure 
the  benefit  of  normal  rates  of  duty  must 
send  certificates  of  origin,  duly  legalized 
by  the  resident  Belgian  consul. 


on  Firm  V<u}\in^ 


Tire  Mamifartiirpr-    in    Iri-taiii«*. 

Arc  Approacliifiii   f*«-ak  of 

Proflurtioii 


AKRON,  Jan.  ri— The  rubber  tire   in- 

<i'j-try     has     <•  'j 

slump,   has    rt  ...  .    ..  ^..    ^,,„..    a 

reasonably  firm  footing  in  the  opinion 
of  rubber  manufactu.-^  •  .started 

the  new  year  with  pi  ,:i  a  basis 

which    if  remaining  c  throuirhout 

the  year,  will  mean  the  . -e  of 

close  to  forty  millions  of  ..-. ,..e  and 

motor  truck  tires  in  1922. 

Tire    production    in    Akron    alone,    ac- 
cording  to   an   authentic   check,   now   is 
averaging   more  than    100.000  tire  units 
a   day.      This    is   the  n 

point  reached  by  the   ....    ........    ...   i.d 

months,  and  compares  favorably  with 
the  peak  production  (/  •  early 

months  of  1920.  If  _ c  con- 
sidered 75  per  cent  of  the  peak  of  1920, 
then  Akron's  tire  factories  are  back  to 
normal  and  in  most  in.stanc^s  are  above 
normal,  with  some  even  approaching  the 
old  peak  which  it  had  been  predicted 
never   again   would   be   reached. 

Spring  Orders  Received 

The  advent  of  the  new  year  has 
brought  with  it  a  rush  of  spring  orders 
from  tire  dealers  and  automobile  manu- 
facturers which,  it  is  figured,  will  keep 
-A^kron's  tire  plants  running  at  full  blast 
for  at  least  five  months. 

There  is  always  a  seasonal  recession 
in  production  to  be  anticipated  after  the 
first  spring  rush  is  over,  but  basing 
predictions  upon  present  conditions,  a 
tire  production  for  .\kron  alone  in  1922 
of  at  least  30.000  000  tires  seems  almost 
assured. 

.A.n  official  che?k  in  .\kron  shows  that 

.Akron  factories  aV '^.ed  out  between 

15.000.000    and    !•  0    of    the    total 

liroduction  in  the   United  States  of  19,- 

000.000  for  1921.     Akron   tire  - '.-•- 

turers  report  sales  for  1921  agi;  g 

more   than   $3,000,000,000. 

Surplus   .\bso-bed 

In  addition  to  the  manufacture  of 
more  than  15.000  000  tires  here  in  1921, 
the  huge  surplus  of  tires  which  existed  a 
year  ago,  has  been  completely  absorbed. 
-Absorption  of  this  surplus  has  meant  the 
reduction  of  finished  goods  inventories 
in  .Akron  alone  to  the  extent  of  more 
than  2.000,000  tires  and  this  in  turn  has 
released  between  $40,000,000  and  SoO.OOO- 
000.  hitherto  tied  up  in  finished  goods 
with  no  potential  market  therefore,  to 
be  re-applied  to  working  capital. 

Improved  transportation  facilities  have 
been  to  some  degree  responsible  for  the 
heavy  inventorj*  reductions  made.  In 
some  instances,  finished  goods  inven- 
tories of  Akron  factories  to-day  are 
smaller  th^n  the  actual  number  of  tires 
these  same  companies  were  forced  to" 
keep  in  transit  a  year  and  two  years  ago. 
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Lincoln  Taxes  Due 
to  Federal  Blunder 


Plant  Was  Assessed  at  Full  War 

Cost  Despite  Law  Covering 

Situation  * 


WASHINGTON,  Jan.  3— An  unusual 
instance  of  blundering  by  the  Govern- 
ment in  the  realm  of  taxation  is  re- 
vealed to-day  in  the  decision  Wednesday 
of  the  collector  of  internal  revenue  re- 
ducing taxes  assessed  against  the  Lin- 
coln Motor  Co.  from  $4,500,000  to  less 
than  $500,000. 

It  was  the  action  of  the  Government 
on  Nov.  4  last  in  assessing  this  tax 
which  forced  the  Lincoln  company  into 
the  hands  of  a  receiver.  The  collapse 
o\  several  smaller  accessory  corporations 
in  Michigan  and  elsewhere,  which  were 
creditors  of  the  Lincoln,  and  of  a  num- 
ber of  the  distributing  concerns,  formed 
in  other  cities  to  handle  the  new  car, 
followed  immediately.  In  all  it  is  es- 
timated that  business  institutions  of  a 
total  capital  value  of  $12,000,000  were 
involved. 

Plant  Built  with  Government  Funds 

Now,  only  a  little  more  than  a  month 
later,  the  Government  has  decided  it  was 
a  mistake,  and  that  the  major  portion 
of  the  tax  should  not  have  been  assessed. 

The  action  of  the  Government  in  press- 
ing the  tax  assessment  in  November  is 
all  the  more  startling  in  light  of  the 
history  of  the  Lincoln  company.  The 
plant  was  built  almost  entirely  with 
money  advanced  by  the  Government  for 
the  purpose  of  manufacturing  Liberty 
airplane  motors.  It  produced  6500  of 
these  motors  before  the  armistice,  when 
it  was  just  beginning  to  reach  its  max- 
imum of  production.  When  the  Govern- 
ment no  longer  needed  the  plant  for  its 
war  purpose  it  was  sold  to  the  Lincoln 
Motor  Co.,  a  Delaware  corporation. 

The  sale  price  represented  approxi- 
mately 55  per  cent  of  cost.  The  reduced 
price,  of  course,  was  due  to  the  abnormal 
construction  costs  prevailing  during  the 
war  period  and  the  recognized  necessity 
of  the  material  transformation  of  the 
property  by  its  purchasers  to  adapt  it 
to  automobile  construction. 

In  effect,  the  Government  came  alon%' 
some  time  thereafter  and  assessed  the 
■plant  for  purposes  of  taxation  at  its 
full  war  cost.  It  denominated  as  profit 
the  difference  between  the  original  cost 
and  the  subsequent  55  per  cent  sale  price 
and  assessed  a  tax  on  this  profit  at  the 
maximum  rate  of  80  per  cent. 

Law  Covered  Case 

The  1918  tax  law  plainly  intended  to 
provide  for  this  specific  situation.  It 
declared  in  effect  that  a  manufacturer 
producing  materials  exclusively  for  war 
purposes  was  allov/ed  to  deduct  from  his 
income  within  three  years  after  the  war 
the  loss  represented  by  depreciation 
from  the  abnormal  war  cost  of  his  plant. 

At  the  momen.;  when  the  tax  was 
levied,  in  November,  officials  of  the  Lin- 


SHOW  TO  DISCLOSE 
TWELVE  NEW  MAKES 

NEW  YORK,  Jan.  3  — Twelve 
cars  never  before  seen  at  the  New 
York  Automobile  Show  will  be 
shown  this  year.  Ten  of  them  are 
home  products  and  two  are  made 
abroad.  The  new  American  cars 
are  the  Ambassador,  Bournonville, 
Durant,  Earl,  Goodspeed,  Handley- 
Knight,  Kelsey,  Leach  -  Biltwell, 
Rickenbacker  and  Wills  Sainte 
Claire.  The  foreign  cars  are  the 
Itala,  an  Italian  product,  and  the 
Vauxhall,  which  was  made  in 
Canada. 


coin  company  were  in  New  York,  where 
they  had  about  closed  negotiations  for 
a  loan  sufficient  to  carry  the  company 
through  until  spring,  when  it  was  be- 
lieved that  reviving  business  would  en- 
able it  to  carry  itself.  The  immediate 
effect  of  the  assessment  was  to  destroy 
the  credit  of  the  company.  In  the  face 
of  it  no  one  would  make  a  loan. 


Shipments  by  Rail  Show 

Loss  in  Third  Quarter 

WASHINGTON,  Jan.  3— Comparison 
of  freight  commodity  statistics  of  rail- 
roads having  an  annual  operating  rev- 
enue above  $1,000,000  shows  a  decline 
of  6,773  carloads  and  13,814  net  tons  of 
automobiles  and  motor  trucks  classified 
as  revenue  freight  during  the  third 
quarter  of  1921,  ended  Sept.  30,  as 
against  a  similar  period  of  last  year. 

These  figures  do  not  clearly  reflect  the 
effect  of  freight  rate  increases  which 
became  effective  Aug.  26,  1920,  as  the 
figures  for  the  third  quarter  of  1920 
included  only  one  month  of  high  freight 
rates.  It  indicates,  however,  a  tendency 
to  ship  motor  vehicles  on  their  own 
power  because  of  the  excessive  freight 
charges. 

The  statistics  for  the  third  quarter  of 
1921  show  that  108,942  carloads  and 
879,771  net  tons  of  automobiles  and 
motor  trucks  were  carried  as  revenue 
freight,  originating  on  various  roads. 
Agricultural  implements  and  vehicles 
other  than  automotive  showed  a  total 
loading  of  26,129  carloads  for  the  third 
quarter  of  1921,  as  against  63,657  car- 
loads for  the  same  period  last  year. 


STOCK    SENT  INVESTORS 

MILWAUKEE,  Jan.  2^Following  is- 
suance of  warrants  charging  larceny  as 
bailee  against  Orson  A.  Towle,  known  as 
vice-president  of  the  Holmes  Air-Cooled 
Motor  Car  Corp.,  Canton,  Ohio,  the  dis- 
trict attorney  of  Milwaukee  County  has 
received  telegrams  from  the  company 
explaining  that  the  stock  purchased  by 
the  complainants  in  the  cases  and  other 
purchasers  in  Milwaukee  has  been  sent 
from  the  corporation's  offices.  The  delay 
also  is  explained.  Up  to  this  time  there 
has  been  no  service  of  the  warrants  for 
Towle,  who  left  Milwaukee  several 
months  ago. 


,000,000  Offered 
for  Lincoln  Plant 


If  Accepted,  Lelands  Will   Con- 
tinue in  Charge  and  Receiver- 
ship Be  Lifted 

DETROIT,  Jan.  3— Lincoln  cars  will 
continue  to  i>e  "Leland  built"  under  the 
plans  of  the  group  which  offered  $8,000,- 
•00  for  the  Lincoln  Motor  Co.  property 
in  Federal  Court  here  this  week.  The 
offer  was  made  by  Harold  H.  Emmons, 
attorney  for  the  company,  who  said  he 
was  acting  for  "persons  interested  in 
getting  the  company  back  on   its  feet." 

The  first  offer  of  the  group  was  of 
$5,000,000  for  the  unencumbered  prop- 
erty of  the  company  and  this  was  in- 
creased to  $8,000,000  following  the  fix- 
ing of  this  figure  by  the  court  as  the 
upset  price.  Date  of  sale  was  set  for 
Feb.  4.  The  appraised  value  of  the  com- 
pany is  $11,000,000  and  its  liabilities  ap- 
proximate  $10,000,000. 

Original  Offer  $5,000,000 

The  original  offer  of  $5,000,000  caused 
such  a  storm  among  attorneys  represent- 
ing different  classes  of  shareholders  and 
creditors  that  Judge  Tuttle  decided  to 
raise  the  upset  price  to  $8,000,000. 

One  attorney  asserted  the  $5,000,000 
would  pay  only  half  the  debt  and  wipe 
out  the  shareholders  of  the  "A"  and  "B" 
classes.  Another  contended  that  $5,000,- 
000  would  pay  only  about  22  cents  on 
the  dollar  to  creditors.  He  estimated 
the  liabilities  at  $9,000,000  and  said  that 
when  preferred  creditors  were  paid 
there  would  remain  only  about  $2,000,- 
000  for  the  remainder. 

If  the  group,  represented  by  himself, 
is  successful  in  acquiring  the  property, 
Emmons  said,  the  Lelands  will  be  con- 
tinued in  the  active  management  of  the 
company.  Speedy  lifting  of  the  receiv- 
ership and  the  continuance  of  manufac- 
turing by  the  company  is  important  to 
keep  the  sales  organization  intact,  he 
said.  With  the  company  again  in  con- 
trol, the  impression  is  that  an  early  re- 
vision in  prices  may  be  expected  which 
would  place  the  Lincoln  in  a  much  more 
active  selling  class. 

The  slash  in  assets  made  by  the  ap- 
praisers has  had  the  highly  desirable 
effect  of  placing  the  company  on  a 
strictly  present  day  valuation  basis. 

Officials  of  the  Treasury  Department 
at  Washington  will  be  asked  by  the  re- 
ceiver to  consider  the  writing  off  of  the 
$500,000  balance  remaining  on  the  orig- 
inal $4,500,000  claimed  for  unpaid  taxes. 
This  will  not  be  a  formal  appeal  from 
the  decision  reducing  the  claim  to  $500,- 
000  but  the  writing  off  will  be  presented 
as  greatly  facilitating  the  recovery  of 
the  company.  Stockholders  and  credit- 
ors considered  the  offer  of  $8,000,000  for 
the  company  made  by  Emmons  at  an  in- 
formal meeting  to-day,  with  a  view  to 
determining  their  attitude  on  the  pro- 
posed purchase.  There  is  a  likelihood  of 
another  bid  being  entered  from  this  quar- 
ter. 
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Factories  Operate 

on  a  Sales  Basis 


With  Most  Plants  Production  Was 

at  Standstill  During 

December 


DETROIT,  Jan.  4. — Production  in  De- 
cember, except  for  a  few  factories,  was 
practically  at  a  standstill,  though  a  num- 
ber of  factories  kept  on  a  sales  basis 
in  the  early  part  of  the  month.  This 
activity  gradually  dwindled  as  the  holi- 
days approached,  so  that  from  the  20th 
on  there  was  almost  a  complete  cessation 
of  production  in  all  plants. 

Ford  Motor  Co.,  prior  to  closing  for 
inventory,  on  the  21st,  had  been  running 
along  replenishing  parts  stocks  with 
minor  activity  in  assembling.  Sales  for 
the  month  will  approximate  50,000  cars. 

Maxwell  has  continued  steadily  in  the 
manufacture  of  its  new  model,  turning 
out  about  from  100  to  150  daily  through- 
out the  month  except  for  a  few  days  of 
inventory  taking.  Preparations  were 
made  to  get  into  production  early  in  Jan- 
uary on  the  new  Chalmers,  models  of 
which  will  be  shown  for  the  first  time  at 
New  York. 

Dodge  Brothers,  while  assembling  and 
shipping  100  to  150  cars  a  day,  was  mak- 
ing parts  for  about  450  vehicles  daily  in 
anticipation  of  a  strong  early  spring  de- 
mand. Dealer  stocks  are  low,  shipments 
having  been  held  by  the  company  to  a 
sales  basis.  The  fact  that  stocking  has 
not  been  done  has  been  responsible  in 
large  part  for  the  report  that  an  early 
cut  of  Dodge  Brothers  prices  may  be  ex- 
pected. 

Buick,  working  on  about  a  half  time 
basis  throughout  the  month,  has  been  the 
most  active  of  General  Motors  units. 

Cadillac  production  and  shipments  fell 
off  early  in  the  month. 

Chevrolet  has  maintained  an  active 
front,  and  Oakland  and  Oldsmobile  have 
been  moving  along  slowly. 

Studebaker,  after  closing  for  inventory 
early  in  the  month,  has  been  gradually 
working  back  to  a  production  point 
which  is  expected  to  reach  early  in  1922 
the  record  breaking  proportions  of  1921. 

Hudson  and  Essex  have  been  working 
along  on  about  a  half  time  basis  for  the 
month  and  with  new  prices  on  all  lines 
now  effective  are  tuning  up  for  heavy 
production  following  the  shows. 

Reo  has  been  operating  on  a  sales 
basis  throughout  the  latter  part  of  the 
year,  December  operations  being  on 
about  a  50  per  cent  basis,  speed-wagon 
business  has  shown  consistent  gains  and 
with  the  addition  of  the  special  taxicab 
model  to  its  line,  the  company  looks  for 
another  stable  business  producer. 

Earl  Motors,  Inc.,  under  the  impetus 
of  its  new  models  and  widely  strength- 
ened dealer  organization,  maintained  a 
steady  production  schedule  throughout 
the  month  and  will  increase  this  during 
January. 

Hupp,  Paige,  Liberty,  Dort,  Columbia 
and  Saxon  have  been  operating  on  part 
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PREDICTED 

YEAR  OF  GROWTH 


By   Charles    Clifton,    President, 
National    Automobile    Cham- 
ber of  Commerce 

NEW  YORK,  Jan.  4— Nineteen 
hundred  and  twenty-two  will  be  a 
year  of  growth.  ITie  production  of 
1921  probably  will  not  be  exceeded 
in  1922;  but  this  is  only  one  par- 
ticular in  the  scope  of  motor  trans- 
portation. 

More  attention  will  be  paid  to 
the  needs  of  the  individual  owner. 
The  repair  parts  business  of  the 
factories  >vill  be  better  organized. 
Governmental  and  other  agencies 
will  carry  on  studies  of  transporta- 
tion costs  which  will  affect  owner 
economies.  Road  development  will 
give  the  motorist  more  value  per 
vehicle.  The  expprt  market  will 
be  better.  In  fact,  if  the  allied 
debt  is  refunded,  foreign  trade  will 
be  measurably  improved  as  the  ex- 
change rate  will  then  readjust  dif- 
ferences in  currencies  on  a  basis 
of  comparative  purchasing  power 
Many  companies  are  giving  and 
have  given  splendid  service  to  their 
owners,  but  for  the  industry  as  a 
whole  there  is  great  opportunity 
for  growth.  It  is  a  complex  situa- 
tion to  deal  with,  because  good 
service  to  the  owner  is  a  matter 
of  personal  contact  with  the  local 
man  in  the  field.  Fortunately, 
time  is  gradually  eliminating  those 
local  shops  which  have  not  served 
the  customer  well.  Time  also  is 
giving  the  local  man  a  chance  to 
know  what  the  motorist  wants. 
Nineteen  hundred  and  twenty-two 
will  give  many  factories  an  oppor- 
tunity to  study  their  service  situa- 
tions throughout  the  country  and 
to  aid  their  local  dealers  in  giving 
satisfaction  to  the  car  owner. 


time  on  a  sales  basis  only,  but  steadily 
strengthening  their  dealer  organizations 
in  anticipation  of  early  1922  business. 

Packard  reports  both  car  and  truck 
business  in  December  as  in  excess  of  No- 
vember and  considerably  in  excess  of 
business  in  December,  1920. 

Wills  Sainte  Claire,  Handley  Knight 
and  Roamer,  in  the  higher  price  class, 
have  moved  along  slowly  during  the 
month,  but  report  a  share  in  the  general 
business  consistent  with  the  time  of  the 
year. 


NASH    GIVES    ENGINE   FOR   STUDY 

MILWAUKEE,  Jan.  2  —  The  Nash 
Motors  Co.,  four-cylinder  car  division, 
has  presented  the  college  of  engineering 
of  Marquette  University  in  this  city 
with  a  Nash  four-cylinder  engine  and 
transmission  for  installation  in  its  lab- 
oratory of  mechanical  devices  for  prac- 
tical use  and  study. 
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Clarence  A.  Pfeffer 
Resigns  from  Saxon 

AfFairs   of  Company   ^  ill    lie   in 

Charge   of    \  ice-President 

Temporarily 

DETROIT,  Jan.  4— The  resigTiation  of 
Clarence  A.  Pfeffer  a«  president  of  the 
Saxon  Motor  Car  Co.  has  been  accepted 
by  the  board  of  directors.  Until  a  suc- 
cessor is  chosen  the  affairs  of  the  corr- 
pany  will  be  in  charge  of  Harry  L.  •: 
vice-president  and  general  manager.  It 
is  understood  that  the  directors  have 
practically  decided  upon  the  man  who 
will  take  over  the  destinies  of  the  com- 
pany and  he  is  said  to  be  thoroughly  ex- 
perienced in  financial  affairs.  The  com- 
pany will  undergo  several  constructive 
changes  under  the  new  administration,  it 
is  declared. 

The  resignation  of  Pfeffer  brings  to 
an  end  three  years  of  ser\ice  for  the 
reorganized  Saxon  company.  For  the 
present  he  will  act  as  a  business  con- 
sultant, specializing  in  the  automotive 
industry. 

It  has  been  understood  that  the  Saxon 
company  would  be  one  of  about  20  cor- 
porations taken  over  by  the  Associated 
Motor  Industries,  a  Delaware  corpora- 
tion, which  has  acquired  the  assets  of 
the  Jackson  Motors  Corp. 


Japan  Manifesting  Greater 
Interest  in  Small  Tractors 

LOS  ANGELES.  Jan.  4— The  tractor 
is  beginning  to  attract  greater  attention 
in  Japan,  although  the  market  is  by  no 
means  an  attractive  one.  The  increasing 
interest  was  manifested  at  the  recent 
tractor  demonstration  conducted  by  the 
Department  of  Agriculture  and  Com- 
merce of  Japan  at  the  government  ex- 
periment station  at  Takinog^wm,  on  the 
outskirts  of  Tokio. 

All  importers  and  dealers  holding  for- 
e'l^  tractor  agencies  in  Japan  competed 
at  the  demonstration.  Each  tractor  was 
required  to  turn  up  a  specified  amount 
of  ground.  No  results  were  an..ounced, 
as  is  usual  in  the  Japanese  government 
tests,  but  it  is  known  that  the  govern- 
ment officials  showed  more  interest  in 
the  performance  of  the  smaller  tractors 
and  cultivator**  than  in  the  larger  sizes 
of  either. 


EARL  MOTORS  NOT  AFFECTED 

JACKSON.  MICI!  ,  Jan.  3— Clarence 
A.  Earl,  declared  to-day  that  Earl  Mo- 
tors. Inc..  is  not  affected  in  any  way 
by  the  difficulties  of  the  Fort  Dearborn 
banks  in  Chicago.  He  stated  the  com- 
pany is  free  from  all  entanglements  and 
declared  that  the  resignation  of  John 
Fletcher,  vice-president  of  the  Fort 
Dearborn  bank,  as  treasurer  of  Earl 
Motors,  effective  Dec.  31,  was  only  inci- 
dental to  the  troubles  of  the  bank  as 
Fletcher  desires  to  devote  his  entire 
attention  to  his  banking  interests. 
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Twenty-two  Papers  Will  Be  Pre- 
sented at  Three  Days' 
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NEW  YORK,  Jan.  3— Twenty-two 
papers  will  be  presented  at  the  technical 
sessions  of  the  Society  of  Automotive 
Engineers  incident  to  its  annual  meeting 
in  the  Engineering  Societies  Building 
Jan.  10  to  13. 

The  session  Wednesday  morning,  Jan. 
11  promises  to  be  one  of  the  most  in- 
teresting and  important  of  the  meeting, 
H.  C.  Dickinson  delivering  a  short  talk 
on  automotive  research  in  1922.  His  re- 
marks will  be  followed  by  several  brief 
papers  by  engineers  prominent  in  avia- 
tion, automobile,  tractor,  motor  boat  and 
stationary  engine  fields.  These  speakers 
will  endeavor  to  predict  the  progress  in 
1922  in  their  respective  fields.  President 
David  Beecroft  will  terminate  the  ses- 
sion with  a  talk  bearing  on  the  status  of 
the  automotive  engineer  in  the  economics 
of  his  industry. 

To  Discuss  Air-Cooled  Engines 

Charles  Lawrence  will  present  a  paper 
at  the  aeronautic  session  Tuesday  eve- 
ning when  discussion  will  be  devoted 
entirely  to  the  development  of  air-cooled 
engines  for  aircraft. 

Harmony  in  upholstery  will  be  covered 
in  a  paper  by  R.  S.  Quaintance  at  the 
session  the  following  afternoon;  George 
E.  Goddard  will  present  a  paper  con- 
taining recommendations  for  body  seating 
dimensions,  and  L.  V.  Pulsifer  will  treat 
of  the  application  of  body  paints  and 
varnishes.  The  California  top  will  be 
discussed  by  P.  W.  Steinbeck. 

On  the  same  afternoon  the  motor  truck 
transportation  session  will  be  held  when 
consideration  of  the  possibilities  of  the 
motor  bus  will  take  up  a  major  part  of 
the  time.  Walter  Jackson  will  lead  the 
discussion  on  this  subject.  The  economics 
of  motor  truck  transport  will  be  treated 
by  M.  C.  Horine.  At  the  lubricating 
session,  to  be  held  simultaneously,  W.  H. 
Herschel  of  the  Bureau  of  Standards  will 
speak  on  viscosity  and  friction;  Neil 
MacCoull  of  the  Texas  Co.  will  take  vry 
the  relation  between  fluid  friction  and 
transmission  efficiency,  and  Prof.  Robert 
Wilson  of  the  Massachusetts  Institute 
of  Technology,  and  Daniel  P.  Barnard 
will  present  a  joint  paper  on  the  mecha- 
nism of  lubrication,  as  the  result  of  ex- 
tensive research. 

Harry  Ricardo  to  Speak 

The  paper  of  Harry  Ricardo  of  Great 
Britain,  to  be  given  at  the  Thursday 
morning  session  will  cover  many  phases 
of  automotive  engineering,  most  of  them 
confined  to  the  power  plant.  At  the  fuel 
and  engine  session  in  the  afternoon, 
Thomas  Midgley,  Jr.,  and  T.  A.  Boyd 
will  compare  the  past  methods  of  measur- 
ing detonation.  0.  C.  Berry  and  C.  S. 
Kegerreis    will    outline    the    results    of 


NOVEMBER  OUTPUT 
AGGREGATED  106,043 

NEW  YORK,  Jan.  4— Production 
of  passenger  automobiles  in  the 
United  States  for  November  was 
106,043.  Truck  production  was  ap- 
proximately 10,000.  The  month's 
total  of  116,043  showed  a  decline 
of  30,893  from  October. 


November  Exports 
of  Tires  Increased 


tests  made  at  Purdue  University  on  the 
vaporization  of  petroleum  fuels  and  fac- 
tors affecting  exhaust  temperatures. 
Midgley  and  W.  K.  Gilkie  will  supple- 
ment the  material  contained  in  the  pre- 
print of  their  paper  on  spectroscopy  with 
actual  data  which  have  been  collected 
by  them  from  recent  tests. 

G.  R.  Norton  will  describe  a  new  forg- 
ing process  at  the  materials  session  on 
Thursday  afternoon.  The  steady  im- 
provement in  the  uniformity  and  relia- 
bility of  malleable  iron  castings  will  be 
the  topic  of  a  paper  by  Enrique  Touceda. 
C.  N.  Dawe  will  speak  on  the  application 
of  chrome  molybdenum  steel  to  automo- 
tive construction  from  the  consumers' 
standpoint,  and  J.  H.  Nelson  will  make 
recommendations  regarding  pi'actice  in 
drop   forgings. 

J.  E.  Schipper  and  S.  von  Ammon  will 
present  papers  at  the  passenger  car  ses- 
sion to  be  held  Friday,  which  will  be 
devoted  to  the  treatment  of  motor  car 
brakes.  At  the  same  session  Prof. 
Augustus  Trowbridge  of  Princeton  Uni- 
versity will  describe  an  indicating  device 
and  its  applications  in  engine  testing. 


Morris  Syndicate  Buys 
Harley  Co.  for  $1,100,000 

SPRINGFIELD,  MASS.,  Jan.  4  — 
Transfer  of  the  Harley  Co.  from  the 
Hendee  Mfg.  Co.  to  a  syndicate  headed 
by  A.  W.  Mon-is,  formerly  production 
manager  of  the  Harley  Co.,  has  been 
completed.  The  sum  of  $1,100,000 
was  involved.  Associated  with  Morris 
are  R.  E.  Northway  of  Boston,  who  re- 
cently retired  as  vice-president  and  di- 
rector of  Northway  Motors  Corp., 
Charles  H.  Burr  of  Philadelphia  and 
J.  A.  Young  of  Fredonia,  N.  Y. 

Morris  has  accepted  the  presidency  of 
the  new  company  and  will  install  his 
high  pressure  die  casting  process  used 
successfully  during  the  war  for  casting 
all  metals.  In  addition  to  casting  work, 
the  company  will  handle  a  variety  of 
drop  forgings  up  to  medium  size  crank 
and  camshafts.  In  addition  to  its  own 
plant  it  has  a  close  connection  with  a 
company  in  Bridgeport,  Conn.,  which  has 
a  '.arge  machine  shop  and  will  be  in  a 
position  to  finish  automotive  parts  or 
complete  assemblies. 

The  new  company  will  have  headquar- 
ters at  the  Commodore  Hotel  during 
show  week  and  will  be  represented  there 
by  Morris,  Northway  and  J.  A.  Young, 
formerly  eastern  representative  of  the 
Sheldon  Axle  Co. 


Foreign  Shipments  for  11  Months 

of  Year  Totaled  $14,562,890 

— United  Kingdom  Led 


WASHINGTON,  Jan  3— A  material 
improvement  was  shown  during  the 
month  of  November  in  the  foreign  sales 
of  American  made  automobile  tires,  the 
total  for  the  month  having  reached  $1,- 
677,678,  as  compared  with  $1,447,268  In 
October,  according  to  a  statement  of  Bu- 
reau of  Foreign  and  Domestic  Commerce. 

The  leading  countries  figuring  in  the 
Novelmber  totals  were  the  United  King- 
dom, Mexico,  New  Zealand,  Cuba,  Philip- 
pine Islands,  Argentina,  Sweden,  South 
Africa,  British  West  Indies,  Spain,  Den- 
mark and  Panama,  in  the  order  that 
they  are  named. 

The  total  was  divided  as  follows:  Cas- 
ings, $1,474,065;  inner  tubes,  $115,411 
and  solid  tires,  $88,211.  Details  of  the 
shipments  are  as  follows: 

Belgium      574 

Denmark      24,694 

France     13,940 

Italy     

Netherlands    17,781 

Norway    8,694 

Spain     25,484 

Sweden     52,493 

Switzerland     6,737 

United    Kingdom    710,899 

Canada     15,379 

Panama    18,531 

Mexico    172,898 

British  West  Indies 31,666 

Cuba    62,097 

Argentina    53.024 

Brazil     5,472 

Chile     6,827 

Peru     12,383 

Uruguay     12,295 

Venezuela    11,323 

China     7,027 

British    India 17,839 

Straits    Settlements 8,061 

Dutch    East    Indies 3,300 

Japan     28,466 

Australia 16,388 

New  Zealand    78,459 

Philippine   Islands 55,099 

British  West  Africa 12,702 

British    South    Africa 39,313 

Other     countries 147,833 

Tire  exports  for  the  eleven  months 
of  1921,  ending  Nov.  30,  totaled  $14,- 
562,890. 


CALIFORNIA   SALES    INCREASE 

LOS  ANGELES,  Jan.  4 — New  auto- 
mobiles sold  in  the  eleven  counties  of 
southern  California  from  Jan.  1  to  Nov. 
30,  1921,  totaled  51,226  as  compared  with 
43,148  in  the  same  period  of  1920.  Los 
Angeles  County  absorbed  35,850  of  the 
total.  Sales  of  motor  trucks  in  the  same 
territory  for  the  same  period  totaled 
5646,  of  which  2794  were  sold  in  Los 
Angeles  County.  Ford  sales  of  passen- 
ger cars  in  southern  California  totaled 
22,911.  The  other  sales  leaders  in  order 
were  Chevrolet,  Studebaker,  Dodge, 
Buick,  Overland   and   Oldsmobile.. 
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FINANCIAL  NOTES 


General  Tire  &  Rubber  Co.  during  the  past 
year,  according  to  its  annual  statement, 
wiped  out  a  bank  indebtedness  of  $1,400,000 
and  at  the  close  of  the  year  reported  current 
assets  of  $1,846,969,  including  ?182,015  in  cash 
and  an  inventory  appraised  at  $465,191. 
Fixed  assets  of  the  company  total  $566,864. 
Total  assets  are  $2,460,189.  The  company 
lists  $329,686  in  notes  and  $868,569  in  ac- 
counts receivable  and  accounts  payable  of 
$94,000.  Production  has  been  increased  to 
1500  tires  a  day,  its  general  sales  for  1921 
exceeding  $6,000,000  in  money  value,  while 
in  tire  units  they  exceeded  those  of  1920  by 
more  than   50  per  cent. 

Moline  Plow  Co.  reorganization  committee 
states  in  a  letter  to  creditors  and  security 
holders  that  $3,612,000  of  the  $4,000,000  serial 
notes  outstanding  have  been  deposited  under 
the  plan  and  others  are  coming  daily.  All 
bank  creditors  have  accepted  the  plan  and 
the  assent  of  the  merchandise  creditors  is 
expected  at  an  early  date.  Of  the  75,000 
shares  of  old  first  preferred  stock  67.463 
shares  have  been  deposited,  also  14,901  shares 
of  the  15,000  shares  of  second  preferred  stock 
and  13,818  shares  of  the  18,000  common  stock. 
Common  stock  deposited  does  not  include 
that   held   by   Willys-Overland   interests. 

Splcer  Mfg.  Co.  for  the  twelve  months 
ended  Dec.  31,  1921,  will  show  a  slight  profit 
after  interest  charges,  but  before  deprecia- 
tion. For  the  year  ended  Dec.  31,  1920,  earn- 
ings were  $646,022  on  the  $3,000,000  8  per 
cent  preferred  and  $7,375,000  common.  In- 
ventory position  is  better  than  for  some  time 
past.  All  raw  materials  and  supplies  are 
carried  at  cost  or  market,  Avhichever  is  lower, 
and  the  policy  is  to  purchase  as  current 
needs  present  themselves.  The  company  ex- 
pects to  be  operating  at  80  per  cent  by  March 
of  this  year. 

Earl  Motors,  Inc.,  and  subsidiary  compan- 
ies consolidated  balance  sheet  giving  effect 
as  of  Aug.  31,  1921,  to  the  proceeds  of  the 
recent  sale  of  $2,500,000  71/2  per  cent  deben- 
tures and  200.000  shares  of  common  stock 
.shows  inventories,  $2,390,683;  notes  and  ac- 
count receivable,  $343,997:  cash,  $834,166. 
and  deferred  charges,  $356,877,  among  the 
assets.  The  liabilities  include  notes  pay- 
able, $377,191;  accounts  payable,  $566,578; 
dealers'  deposits,  $41,001,  and  provision  for 
price  adjustment,  $50,000. 

Pierce-Arrow  Motor  Car  Co.  earned  a  small 
profit  in  October  and  November  this  year 
after  operating  at  a  loss  since  September. 
1920.  Business  fell  off  somewhat  this  month, 
but  probably  not  sufficiently  to  wipe  out 
earnings  in  the  two  preceding  months,  indi- 
cating a  slight  profit  for  the  current  quarter. 
In  the  three  months  ended  Sept.  30.  1921,  a 
deficit  of  $2,110,000  was  reported.  With  the 
loss  of  $1,890,000  in  the  first  half  deficit  for 
nine    months    aggregated    $4,000,000. 

Kelly. Springfield  Tire  Co.  directors  have 
decided  to  pass  the  regular  quarterl.v  divi- 
dend of  3  per  cent,  payable  in  stock.  The 
last  cash  quarterly  dividend  paid  on  the  com- 
mon issue  was  $1  in  February,  1921.  The 
amsatisfactory  earnings  of  the  year  are  the 
result  of  the  cost  of  starting  the  new  plant 
at  Cumberland,  Md.,  and  the  adjustments  of 
tire  prices.  It  is  understood  that  sales  last 
week  were  the  largest  in  the  history  of  the 
company. 

Republic  Rubber  Corp.,  through  Receiver 
Booth,  has  been  authorized  by  the  Federal 
court  to  issue  $1,000,000  of  receiver's  certifi- 
cates. It  is  understood  banks  have  agreed 
to  take   the   issue.     The  financing  is  for  the 
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purpo.se   of   continuing   operatlonti   and   crt-A 
iiors  have  concurrerl  in   ih«  action. 

Kalamazoo  Motors  Corp.  has  iMsued  $250, 
000  7  per  cent  ttold  bondH  to  rnutur<;  In  tl-.  . 
years  and  salable  at  any  lnter.:Mt  b.atifii? 
date  at  103  and  accru<d  Interest.  The  Mrnt 
National  Bank  of  Kalamazoo  l«  trunt*-.-  of 
the  isHue. 

American  Bosch  Magneto  Corp.  Mh.,ws  cur- 
rent llabllltifs  Oct.  -.'A.  I'JII,  of  U">.>'<ni  and 
cash   and   rrceivables  11,400,000. 

Kelsey  Wheel  Co.  has  decl  r»r(l  a  reKUlar 
quarterly  dividend  of  JI.75  on  th.^  preferr.-.! 
.stock  payable  Feb.  1. 
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Greater  Output  and  Sales 
Seen  by  Qeveland  Industry 

CLEVELAND,  Jan.  3— Cleveland  auto- 
mobile manufacturers,  with  no  exception, 
look  to  1922  to  bring  an  increase  both 
in  production  and  sales. 

Bankers  here  take  the  same  view,  also 
predicting  that  general  business  con- 
ditions will  improve  during  the  year. 

Local  automobile  manufacturers  enter 
the  year  on  foundations  that  all  admit 
are  much  stronger  than  those  on  which 
they  started   1921. 

In  the  first  place,  the  makers  are  down 
to  a  strict  economy  basis.  All  have  made 
big  savings  on  labor  and  shop  overhead. 
Arrangements  have  been  re-arranged  to 
lower  the  cost  of  handling  materials 
and  to  reduce  factory  distribution 
costs.  Moreover,  the  manufacturers  have 
planned  new  models,  price  reductions  and 
improved  cars  as  mediums  for  attracting 
more  business. 


Omits  Liability  Release 

in  New  Bill  of  Lading 

NEW  YORK,  Jan.  4— The  new  form 
of  domestic  bill  of  lading  prescribed  by 
tTie  Interstate  Commerce  Commission 
omits  the  paragraph  in  the  present  bill 
of  lading  which  tends  to  release  carriers 
from  liability  for  loss  or  damage  to 
shipments  on  open  cars.  This  is  a  point 
for  which  the  National  Automobile  Cham- 
ber of  Commerce  contended  in  the  bill 
of  lading  proceedings  by  giving  testi- 
mony of  the  extent  of  open  car  ship- 
ments of  motor  vehicles  and  the  inability 
of  carriers  to  furnish  automobile  cars. 

The  traffic  committee  of  the  N.  .\.  C.  C. 
has  filed  with  the  Interstate  Commerce 
Commission  a  request  to  be  heanl  on  the 
subject  of  freight  rate  revi.-^ion. 


WILL   DISCUSS   SHOUT   HAIL 

NEW  YORK.  Jan.  .S— A.  J.  Brosseau. 
president  of  the  International  Motor 
Truck  Co.,  will  be  the  prin^-ipal  speaker 
at  a  meeting  of  the  Shipping  Conference 
of  Greater  New  York  at  the  headquar- 
ters of  the  Merchants  Association  at 
2:80  p.  m..  Jan.  10.  His  subject  will  b«.» 
"The  Short  Haul."  and  he  will  outline 
some  of  the  advantages  of  the  motor 
truck  in  this  connection.  TraflRc  man- 
agers of  all  the  large  shipping  com- 
panies in  New  York  will  be  present  and 
W.  J.  L.  Banham.  general  traffic  man- 
ager of  the  Otis  Elevator  Co..  will  be 
chairman  of  the  meeting. 


BANK  CiU:DITS 

lyritten  txclujii'.f:iy  jor  ACTOMOTITE 
lN0L'8TEX±:a  by  tKe  Guaranty  Trust 
Co.,  aecand  lar<jtat   bank  vn  America. 


Ounng  the  past  week  the  money  mar- 
ket was  characterized  by  a  small  vol- 
ume of  transactionA  and  fr^neral  quiet- 
ness in  trading.  The  rmt«  quoted  for 
call  money  was  4'/4  per  cent  to  6  per 
cent  as  compared  with  5  per  cent  to  6 
per  cent  in  the  previous  week.  The  quo- 
tations for  fixed-date  maturities  from  60 
days  to  6  month.'i  remained  anchang:ed 
at  o  per  cent  to  5Vi  per  cent,  while  prime 
commercial  paper  also  remained  un- 
changed at  o  per  cent  to  514   per  cent. 

Two  notable  features  of  development 
in  the  Federal  Re.ser\-e  banking  field 
during  the  past  year  have  been  the  Largt 
increase  of  gold  reserves,  over  $810,000,- 
000,  since  Dec.  30,  1920,  and  the  reduc- 
tion by  over  25  per  cent  in  the  volume 
of  Federal  Reser\'e  note  circulation.  The 
Federal  Reserve  statement  as  '  ''  ;. 
28,  1921,  showed  a  decrease  of  i!  '0 

in  gold  reserves  from  'he  figure  of  the 
previous  week,  and  an  increase  of  (o34,- 
000  in  other  cash  reserves. 

.As  a  net  result  of  these  changes  the 
total  reserves  decreased  ♦--•'■•■-"■  Total 
earning  assets   decrease^:  0  as 

a  result  of  the  following  changes:  .A.  de- 
crease of  $57,155,000  in  total  bills  on 
hand;  an  increase  of  $8,388,000  in  United 
States  bonds  and  notes,  and  an  increase 
of  ^21,345,000  in  all  other  notes  except 
Pittman  one-year  certificates.  The  total 
amount  of  Federal  Reserve  notes  in  cir- 
culation decreased  $4,''*'"  ""O.  and  total 
deposits  decreased  $:;  __  '0.  The  re- 
serve ratio  increased  from  70.7  per  cent 
to   71.1   per  cent. 

The  total  reserves  of  the  New  Yorit 
institution  increased  $9,925,000,  while 
total  bills  on  hand  showed  a  reduction  of 
$.37,827,000.  Total  earning  assets  de- 
clined $18,849,000.  and  total  deposits 
$6,881,000.  Federal  Reser\-e  notes  in 
circulation  decreased  $3,242,000.  The 
ratio  of  total  reserves  to  deposit  and 
Federal  Reserve  note  liabilities  cora- 
'i:ned  increased  from  79.5  per  cent  to 
80.8  per  cent,  while  the  ratio  of  gold  re- 
ser\-es  to  Federal  Reserve  notes  in  cir- 
culation, after  settine  aside  35  per  cent 
against  deposit  lia'  <ed  from 

127.7  per  cent  to  1      ._   ^ 


CLIMHKU    ro    INCREASK   OUTPUT 

LITTLE  RL.CK.  Jan.  :i— H.  F.  Buhler. 
president  of  the  ClimtHT  Motor  Corp., 
states  that  plans  are  being  perfected  to 
increase  pro<luotion  at  the  factory,  and 
that  possibly  a  branch  or  two  will  be 
establisheil  for  the  manufacture  of  cars. 
He  says  that  the  prospects  for  1922  are 
very  encouraging,  with  indications  of  a 
fairly  good  export  business. 

The  factor>-  was  in  operation  through- 
out 1921.  but  the  output  was  limited  be- 
cause of  the  depression.  However,  the 
year  resulted  in  earnings  being  made, 
due  to  the  cutting  down  of  forces,  the 
practicing  of  economy  in  every  depart- 
ment and  the  reduction  of  overhead  ex- 
pense  in  evorj-   way  possible. 
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INDUSTRIAL  NOTES 


Velie  Motors  Corp.,  Moline,  111.,  opened  the 
year  with  500  men  employed  and  a  produc- 
tion schedule  of  500  cars  monthly,  this  to 
be  Increased  to  800  in  the  spring.  General 
manager  F.  E.  Bradfleld  states  that  the 
orders  on  hand  call  for  1,600  cars.  During 
the  fall  the  company  added  enamel,  wind- 
shield and  clutch  departments.  With  the 
recent  addition  of  a  motor  factory  at  Marion, 
Ind.,  the  company  is  able  to  produce  cars 
entirely  within  its  own  plant,  or  affiliated 
plants  in  Moline,  this  keeping  overhead  to 
the  minimum   and   saving  time   and    labor. 

Century-Plainfield  Tire  Co.  and  Rubber 
Insulated  Metals  Co.,  Plainfield,  N.  J.,  have 
been  disposed  of  at  public  sale  to  Mrs.  Agnes 
Dana  of  Bemardsville,  a  creditor  and  large 
stockholder,  for  $100,000.  The  Chancery 
Court  decree  under  which  the  sale  was  held 
was  $536,000,  representing  mortgages  and 
other  claims  against  land  and  buildings. 
Th.e  companies  were  formed  during  the 
war  and  at  one  time  employed  1,000  men. 
This  year  a  receiver  was  na.med  and  an 
attempt  at   reorganization   was   made. 

Westmore  Mechanical  Laboratory  Co.,  Mil- 
waukee, organized  in  1915  by  Charles  P. 
Wetmore,  president  and  P.  B.  Rogers, 
secretary,  is  again  actively  engaged  in  en- 
gineering and  manufacturing  work,  devoting 
its  efforts  to  the  developing  of  mechanical 
devices  and  in  the  perfecting  of  manufactur- 
ing methods,  including  jigs,  fixtures  and 
tool  work.  The  company  is  manufacturing 
several  articles  for  companies  in  which  it 
has  also  become  a  stockholder. 

C.  G.  Spring  Co.,  Kalamazoo,  has  been 
closed  down  for  the  last  ten  days  to  allow 
facilities  for  a  greatly  increased  production 
schedule.  A  large  force  is  completely  re- 
arranging the  bumper  unit,  providing  for  the 
most  economical  handling  of  production. 
Resumption  of  operations  will  be  made  at 
the  earliest  possible  date.  It  is  reported  that 
the  company  has  sufficient  orders  to  keep  it 
operating  steadily  until  April. 

Chandler  Motor  Co.  during  the  past  year 
shipped  approximately  5,000  cars  compared' 
with  23,832  in  1920  and  18,476  in  1919.  It  is 
stated  that  retail  sales  to  the  public,  how- 
ever, have  reached  about  65  per  cent  of  the 
record  years  of  1919  and  1920.  At  the 
beginning  of  1921  dealers  had  In  the  neigh- 
borhood of  6,000  cars  on  hand  whereas  today, 
it  is  reported,  the  same  dealers  have  hardly 
one  car  apiece  on  hand. 

International  Harvester  Co.  has  gradually 
added  machinists  to  the  forces  at  its  Akron 
plant  and  has  advertised  for  former  em- 
ployees to  communicate  with  it,  with  Vr, 
purpose  of  making  ready  for  increased  busi- 
ness. It  is  believed  that  the  daily  output 
will  be  close  to  50  tractors  a  day  early  in  the 
year.  During  the  latter  part  of  1921  the 
company  made  every  effort  to  work  down 
completed  inventory. 

Goodyear  Tire  &  Rubber  Co.,  in  a  New 
Tear  message  to  its  dealers,  states  that 
despite  difficulties  during  the  past  year  it 
would  be  apparent  when  the  books  were 
closed  on  Dec.  31  that  it  would  have  sold 
more  goods  through  dealers  than  in  any 
previous  year. 

Col©  Motor  Co.  reports  that  October  ship- 
ments for  1921  exceeded  those  for  the  same 
period  in  1920  by  100  per  cent;  November, 
the  same  period  In  1920,  200  per  cent; 
December,  BOO  per  cent  and  that  1920  was 
the  second  bigge.st  year  in  the  history  of 
the  company. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Gall  Auto  Specialty  Co.,  Denver,  has  been 
appointed  distributor  of  the  Timken-Detroit 
Axle  Co.  It  is  also  distributor  for  Conti- 
nental motors  and  parts,  Borg  &  Beck 
clutches,  Spicer  universal  joints,  Bosch 
magnetos  and  Zenith   carbureters. 

Fulto  Auto  Body  Co.,  Atlanta,  has  opened 
its  new  plant  manufacturing  custom  made 
bodies  and  sport  bodies  for  the  Ford  chassis. 
The  company  is  headed  by  Charles  Drager 
and  sells  mainly  through  dealers  in  the 
southeastern   territory. 

Double  Fabric  Tire  Co.,  Auburn,  Ind.,  is 
operating  on  full  time,  increasing  its  work- 
ing schedule  from  two  eight-hour  shifts  a 
day  to  a  ten-hour  day  shift  and  a  ten-hour 
night  shift. 

Frank  Held  Tractor  Co.,  which  has  been  in 
active  operation  in  Columbus,  Ohio,  for  a 
year,  has  acquired  additional  plant  facilities 
for  the  manufacture  of  a  tractor  which  is 
especially  designed  for  the  truck  gardener. 

Sundby  Battery  Co.  of  Milwaukee  has  been 
incorporated  with  an  authorized  capital  stock 
of  $500,000  to  manufacture  storagD  batteries 
and    similiar   automotive   specialties. 

MacDonald  Steam  Automotor  Car  Co., 
Garfield,  Ohio,  is  planning  additions  to  its 
plant  to  permit  of  a  production  of  1,000  cars 
this  year. 


Car  Registration  Gain 

43,662  in  Wisconsin 

MILWAUKEE,  Jan.  3— Passenger  car 
registrations  in  Wisconsin  in  1921 
showed  a  net  gain  of  43,662  over  those 
in  1920,  while  motor  trucks  gained  5100 
and  there  was  a  loss  of  1567  in  motor- 
cycles. There  were  176  more  dealers 
licensed  in  1921  than  in  the  previous 
year.  At  the  close  of  business,  the  Sec- 
retary of  State  at  Madison  showed  a 
total  registration  of  320^755  passenger 
cars;  21,305  trucks;  6435  motorcycles 
and  2122  dealers.  All  Wisconsin  licenses 
are  annual  and  expire  Dec.  31  each  year, 
regardless  of  the  time  of  year  issued. 

The  1921  increase  of  43,662  in  the 
number  of  passenger  cars  registered  was 
exceeded  twice  before.  In  1920  there 
were  registered  exactly  53,000  more  pas- 
senger cars  than  in  1919.  In  1917,  a 
gain  of  48,'886  cars  over  1916  was  estab- 
lished. 


Pennsylvania  Shatters 

Registration  Records 

HARRISBURG,  Jan.  3— Registration 
of  motor  vehicles  in  the  State  during 
1921  broke  all  records.  During  the  year 
110,706  more  passenger  cars  were  reg- 
istered than  in  1920  and  the  total 
revenue  was  almost  $1,400,000  greater. 

A  comparison  of  automobile  license 
registration  figures  follows:  In  1921 — 
Passenger  cars,  632,541;  motor  trucks, 
57,048;  motorcycles,  21,111.  In  1920 — 
Passenger  cars,  521,835;  motor  trucks, 
4o',329;   motorcycles,  23,981. 


FAVOR   ROAD   REFERENDUM 

TRENTON,  Jan  3— Republican  mem- 
bers of  the  New  Jersey  legislature  have 
decided  to  recommend  the  passage  of  the 
bill  which  would  place  before  the  peo- 
ple of  the  state  next  fall  a  referendum 
on  a  bond  issue  for  $50,000,000  for  an 
improved  system  of  state  highways. 


January  5,  1922 

Cooperative  Move 
Opens  Bus  Terminal 

Portland  System  Covers  21  Cities 
— Operated  Under  Regu- 
lar Schedule 


PORTLAND,  Jan.  3— Portland's  new 
automobile  bus  depot,  in  the  heart  of  the 
city  and  one  of  the  busiest  and  most 
complete  depots  of  the  kind  in  the  coun- 
try, was  opened  for  use  last  week,  and 
now  is  running  full  swing.  The  depot 
is  owned  by  a  corporation  formed  by  bus 
line  owners,  and  represents  the  fruits  of 
a  co-operative  movement  on  the  part  of 
the  operators. 

Although  the  present  schedule  of  oper- 
ations from  the  bus  depot  is  declared  to 
be  merely  a  beginning,  there  are  already 
over  100  different  buses  leaving  the  ter- 
minal daily,  many  of  them  making  two 
or  three  trips.  Under  the  schedule  bus 
lines  are  operating  to  every  city  of  any 
importance  within  a  radius  of  100  miles 
frolm  Portland. 

The  terminal  resembles  a  railroad 
depot,  with  waiting  rooms,  ticket  office, 
announcer,  etc.  At  the  rear  of  the  build- 
ing is  a  covered  platform  with  drive-in 
from  the  street,  where  the  buses  load  or 
unload.  Under  the  arrangement  the 
patrons  remain  in  the  waiting  room  until 
the  bus  drives  up  to  the  platform.  The 
bus  is  then  announced  and  the  patrons 
pass  through  the  door  and  take  their 
seats,  just  as  they  would  in  a  train.  Reg- 
ular time  tables  are  maintained. 

There  will  be  no  such  thing  as  making 
patrons  wait  for  a  later  scheduled  stage 
in  case  the  car  which  they  hoped  to  take 
is  filled  before  they  secure  seats,  it  is 
announced.  Several  stages  will  be  kept 
in  reserve  at  all  times,  and  in  case  the 
regular  stage  is  not  sufficient  to  carry 
all  who  have  secured  tickets  a  reserve 
stage  or  stages  will  be  brought  up. 

Under  the  present  schedule,  which  will 
probably  be  enlarged  as  the  terminal  ex- 
pands, 150  departures  in  21  different  di- 
rections are  provided.  This  gives  many 
of  the  closer  towns  hourly  bus  service, 
while  the  more  distant  points  are  sei'ved 
by  two  buses  "x  day. 


Two  Races  Scheduled 

for  French  Grand  Prix 

PARIS,  Dec.  23  {By  MaiZ)— Stras- 
bourg has  been  selected  as  the  scene  of 
the  French  Grand  Prix  races  on  July  15 
and  16.  There  will  be  two  distinct 
events,  the  first  one  being  for  racing 
cars  of  not  more  than  122  cubic  inch 
piston  displacement,  with  a  minimum 
weight  of  1433  pounds,  and  the  second 
one  for  fast  touring  cars  with  a  mini- 
mum weight  of  3086  pounds,  which  will 
be  given  a  supply  of  gasoline  and  oil 
equivalent  to  13.7  miles  per  gallon. 

German  cars  \v\\\  be  seen  for  the  first 
time  in  a  big  European  road  race  next 
September,  when  the  European  183  cubic 
inch  Grand  Prix  will  be  run  over  a  short 
course  near  Milan,  Italy. 
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MEN  OF  THE  INDUSTRY 


Captain  Robert  W.  A.  Brewer,  consulting 
engineer,  of  New  York,  who  previous  to  the 
war  resided  in  London  and  who  during  the 
war  v/as  an  inspector  of  motor  apparatus  in 
New  York  for  Great  Britain,  has  been 
awarded  the  Bessemer  premium  of  the  Society 
of  Engineers,  one  of  the  oldest  engineering 
societies.  This  award  is  in  recognition  of  his 
engineering  work  in  America  during  the  war, 
some  of  which  was  described  in  a  paper 
which  he  read  in  London  in  March,  1921.  The 
paper  dealt  principally  with  the  manufacture 
of  thermionic  valves  for  radio  telephones  for 
airplanes,  which  were  constructed  in  large 
numbers  under  his  supervision.  Ten  years 
ago  he  received  similar  recognition  for  his 
work  on  "two  stroke  cycle  engines"  and  in 
1907  was  awarded  the  gold  medal  of  the 
society  for  his  work  in  connection  with  the 
use  of  "liquid  fuel  for  internal  combustion 
engines." 

Roy  McNamara,  widely  known  as  a  road 
engineer  and  automotive  expert,  has  joined 
the  staff  of  the  Rickenbacker  Motor  Co.  as 
experimental  engineer.  For  several  years 
McNamara  acted  as  experimental  engineer 
for  the  Maxwell  and  Chalmers  companies. 
He  Is  credited  with  having  crossed  the  con- 
tinent thirteen  times  in  a  motor  vehicle  and 
is  said  to  have  a  total  road  mileage  of  nearly 
1,000,000  miles.  Although  he  never  sought 
racing  honors,  he  has  taken  part  in  many 
endurance  contests. 

N.  W.  Cummins,  who  entered  the  service 
of  the  Miller  Lock  Co.  Sept.  1,  1921,  as  head 
of  the  automotive  department,  has  been 
made  a  vice-president  of  the  company  in 
charge  of  automotive  equipment.  He  re- 
ceived his  early  training  with  the  E.  J.  Man- 
vllle  Machine  Co.,  and  until  he  joined  the 
Burns  &  Bassick  Co.  to  develop  a  line  of 
automotive  products  was  associated  with  the 
ScoviUe  Mfg.  Co.,  the  Keystone  Watch  Case 
Co.,  and  the  Bowen  Products  Corp.  He  was 
a  vice-president  and  director  of  the  Bassick 
company. 

Frank  L.  Campbell  has  been  appointed 
sales  manager  of  the  United  States  Chain  & 
Forging  Co.  of  Pittsburgh,  succeeding  C.  M. 
Power,  resigned.  He  was  formerly  asso- 
ciated with  the  Beaver  board  companies  of 
Buffalo  and  prior  to  that  was  connected 
with  the  Cambria  Steel  Co.  and  John  Lucas 
&  Co.,  Inc.,  Philadelphia. 

J.  J.  Kennedy,  for  the  past  five  years  with 
the  Champion  Spark  Plug  Co.,  in  charge  of 
New  England  sales,  has  resigned  to  accept 
the  position  as  sales  manager  of  Bell  Manu- 
facturing Co.,  Boston,  which  will  market  a 
high  grade  timer  for  Ford  cars.  Kennedy 
has  been  associated  with  the  automotive  in- 
dustry since  1907. 

L.  E.  Averlll  has  resigned  as  safety  engi- 
neer of  the  Saginaw  Products  Co.  to  take 
charge  of  safety  work  for  the  Oakland  Motor 
Car  Co.  E.  F.  Vogt,  personnel  director  of  the 
Saginaw  company,  has  been  named  his  suc- 
cessor. , 

Ray  C.  Chidester  has  resigned  as  manager 
of  the  Milwaukee  branch  of  the  Packard 
Motor  Car  Co.  to  assume  management  of 
Chidester-Frint,  Inc.,  that  city,  distributer 
of  the  Durant  in  Wisconsin  and  upper  Mich- 
Igar 

William  C.  Young,  assistant  manager  of 
aeronautical  sales  of  the  Goodyear  Tire  & 
Rubber  Co.,  has  been  appointed  manager, 
succeeding  Wlllard  P.  Seiberling,  who  has 
resigned  to  join  the  new  Seiberling  Rubber 
Co. 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 

Claude  Sauzedde  han  jolne<J  the  MaxweU- 
Chalmers  staff  as  designing  engineer.  He 
was  formerly  a  designer  with  Dodge  Broth- 
ers and  previously  was  connected  with  tht 
first  general  staff  of  General  Motors  Corp. 

H.  W.  Scholl  has  been  appointed  sales 
manager  of  the  Phllbrin  Corp.,  Kennett 
Square,  Pa.  He  was  formerly  connected 
with  the  Splitdorf  Magneto  Co.  as  salesman, 
export  sales  manager  and  sales  manager. 

F.  C.  Alien  of  the  export  denartment  of  the 
Firestone  Tire  &  Rubbfr  Co.  Is  contemplat- 
ing an  extensive  trip  abroad,  visiting  the 
principal  markets  outside  of  Europe  and 
South  America. 

W.  C.  Starkey  has  resigned  as  chief  engi- 
neer of  the  Ohio  Brass  Co.,  Mansfield,  to  be- 
come vice-president  and  directing  engineer 
of  the  Stevenson  Gear  Co.,  Indianapolis. 

Roland  Rohifs,  American  pilot  and  holder 
of  several  aeronautic  world's  records,  has 
joined  the  Aeromarine  Airways,  commercial 
aviation  organization. 
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CANADIAN   PRODUCTS  REOPENS 
AFTER  TAKING  OF  INVENTORY 

DETROIT,  Jan.  5  — The  Canadian 
products  division  of  General  Motors  of 
Canada,  Ltd.,  has  resumed  operations 
in  its  plant  at  V/alkerville  on  an  in- 
creased scale  after  being  closed  one  week 
for  inventory.  It  has  been  operated  con- 
tinuously for  the  past  year,  employing 
from  600  to  1000  men  manufacturing 
motors  and  axles  for  Buick,  'Oldsmobile 
and  Chevrolet  cars.  The  expansion  of 
opexations  is  due  to  the  new  policy  of 
General  Motors  to  manufacture  in  Cana- 
da all  cars  of  these  lines  which  are  sold 
in  the  export  trade. 


FORD  SITE  FOR  WATER  POWER 

DETROIT,  Jan.  5— Ford  Motor  Car 
Co.  will  begin  in  the  spring  the  develop- 
ment of  water  power  on  the  Menominee 
River,  south  of  Iron  Mountain.  The  site 
owned  by  Ford  is  said  to  be  one  of  the 
best  on  the  river. 


CHAMPION    PLANS    SPEEDOMETER 

DETROIT,  Jan.  5— The  Champion 
Ignition  Co.  soon  will  begin  the  manu- 
facture of  a  speedometer  which  will  re- 
quire a  large  addition  to  the  present 
plant  at  Flint. 


MOTOR  TRANSPORT  TRAINS 

LONDON,  Dec.  24  {By  Mai7)— The 
proximity  of  the  Manchester  manufac- 
turing center  to  the  great  seaport  of 
Liverpool  has  led  to  such  a  rapid  devel- 
opment of  motor  transport  in  Lancashire 
it  has  been  suggested  that  an  existing 
railroad  should  be  converted  into  a  mo- 
tor road.  At  present  three  separate  lines 
connect  the  two  cities. 


CORRECTION 

NEW  YORK.  Jan.  4— It  was  stated  in 
Automotive  Industries  of  Doc.  22 
that  the  Lexington  Motor  Co.  would  dis- 
play at  the  New  York  show  a  "light 
six"  model  which  would  sell  in  the  neigh- 
borhood of  $1,300.  Emery  Huston,  vice- 
president  of  the  company,  states  that 
while  a  new  model  of  the  Lexington  will 
be  announced  at  the  show,  the  price  will 
be  considerably  more  than  $1,300. 


>I£TAL   MARKETS 


XAIHILE  the  quota  of  tentative  Inquiries 
•'  for  automotive  steel*  It  fairly  large, 
producers  are  not  indulging  in  false  hope*. 
They  realize  that  buyers  are  combing  the 
market  extraordinarily  fine  for  the  mo«t 
advantageous  price*  and  that  when  ort]«r« 
are  fmally  placed  they  will  call  for  conMrva- 
tiveiy  modest  tonnages.  They  argue  per- 
fectiy  correctly,  however,  that  eventually  the 
aggregate  force  of  this  sort  of  buying  will 
lead  to  more  liberal  commitments  on  the  part 
of  consumers.  An  important  automotive  In- 
terest has  been  canvassing  the  market  for 
fine  finished  sheets  for  several  weeks  and 
sheet  producers  assert  that  this  consumer 
has  been  unable  to  shade  the  4.36c.  bas* 
quotation. 

They  admit,  however,  that  the  specifica- 
tions of  this  bi-yer  are  so  exacting  that.  It 
the  mills  which  can  handle  this  busineae 
take  it  at  the  regular  market  quotation,  they 
are  making  a  concession.  There  is  no  deny- 
ing the  outward  steadiness  of  the  sheet  mar- 
ket  generally.  That  producers  are  averse  to 
cutting  under  the  regular  market  quotations 
at  a  time  when  they  can  confidently  look  for- 
ward to  a  certain  quota  of  orders,  even 
though  they  turn  a  deaf  ear  to  buyers'  en- 
treaties for  concessions,  is  only  natural.  At 
the  same  time  there  are  some  sheet  rollers 
who  seem  more  anxious  than  others  for 
orders  that  will  give  them  a  comfortable 
operating    rate  from   the  year's  outset. 

it  remains  to  be  seen  whether  the  present 
steadiness  of  the  market  will  survive  ths 
eager  competition  for  orders  that  may  be 
expected  to  develop  between  individual  mills. 
Plate  mills  will  seek  to  obtain  as  large  a 
share  of  the  business  in  blue  annealed  sheets 
as  possible  and  their  production  schedules 
are  being  laid  out  with  this  program  In  mind. 
Quite  a  few  of  the  sheet  mills  are  still  obli- 
gated on  contracts  calling  for  black  sheets  at 
2.75c.  and  blue  annealed  sheets  at  below  the 
prevailing  2.2Sc.   base  quotation. 

Stocks  of  cold-finished  steel  bars  carried 
by  automotive  manufacturers  are  said  to  be 
adequate  for  first  quarter  requirements  and  a 
leading  producer  is  quoted  as  having  given 
up  hope  of  representative  business  in  that 
specialty   materializing   until   next  April. 

Pig   Iron. — The  character  of  bustnesB  com- 
ing into  the  pig  Iron  market  during  the  year's 
pening    week    continues    to    b«    unchanged 
from  that  of  the  closing  weeks  of  ISJl.  bay- 
ing   being    of    decidedly    retail    proportions. 

Steel.— Makers  of  cold-roUed  strip  steel  ar« 
fitriirinir  on  several  falr-slied  Inquiries  from 
automotive  sources,  Althoush  a  SOO-ton 
order  Is  said  to  have  been  placed  recently  at 
3.75c..  base  Pittsburgh,  It  is  understood  that 
when  contr.icts  Involve  500  tons  monthly 
deliveries,  3.c'.  c,  base  rittsburgh.  Is  the 
price  named.  Demand  for  hot-rolled  Is  light. 
Philadelphia  reports  state  that  there  is  an 
Inqutrj-  for  10.000  tons  of  automobile  sheets 
In  the  market,  deliveries  extending  over  the 
first  half  of  the  yea.-.  There  has  been  so 
prolonged  a  lull  In  automotive  demand  for 
nuts  and  bolts  that  producers  expect  the 
placing  of  orders  for  liberal  tonnages  within 
the  next  few  weeks. 

Aluminum. — It  Is  stated  In  brokerage  cir- 
cles that  during  the  closinp  days  of  Decem- 
ber some  buying  of  virgin  ingots.  9S  to  99 
per  cent  pure,  took  place  at  around  ISc, 
deliveries  covering  the  year's  first  half. 

Copper. — Reports  of  an  early  resumption  of 
mining  activities  by  leading  producers  were 
followed  on  the  heels  by  denials. 
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Jan. 


Jan. 


SHOWS 

7-13— New    York,    National 
Automobile    Show,    Grand 
Central  Palace^    Auspices 
of  NA.C.C. 

9.14 — New  York,  Motor  Car 
Body  Exposition,  Automo- 
bile Body  Builders  Asso- 
ciation. Twelfth  Regiment 
Armory. 


Jan.  28-Feb.  4 — Chicago.  Auto- 
mobile Salon.  Hotel  Drake. 

Jan.  28-Feb.  4  —  Chicago,  Na- 
tional Automobile  Show, 
Coliseum,  Auspices  of 
NA.C.C. 

Feb.  6  to  11  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  Exposition, 
Minnesota  State  Fair 
Grounds,  Minneapolis. 


Feb.  6  to  11  —  Winnipeg,  Can., 
Automotive  Equipment 

Show,    Western    Canadian 
Automotive  Association. 

FOREIGN   SHOWS 

March,  1922  —  Santiago,  Chili, 
Annual   Automobile   Show. 

April  16— Mexico  City.  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May,  1922— Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,    Automobile   exhib- 


its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobilista  Bra- 
zileria. 

CONVENTIONS 

Jan.  17-20,  1922— Chicago,  Amer- 
ican Road  Builders  Associ- 
ation. 

Jan.  30-31— Chicago,  Fifth  An- 
nual Convention,  N.  A. 
D.   A.,   La  Salle  Hotel. 

Jan.  30-Feb.  2 — Boston,  Sixth 
Annual  Conference  of  the 
International  Delivery 
Association,  Copley  Plaza 
Hotel. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 


June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of   Commerce. 

S.  A.   E.   MEETINGS 

Detroit,  Feb.  24,  Mar.  24,  April 
28,    May    26. 

New  York,  Jan.  10-13.  1922— 
Annual   Meeting. 

New  York,  Jan.  16,  First 
Annual  Meeting  of  Advi- 
sory Board  on  Highway 
R  e  s  ea  r  c  h  ,  Engineering 
Societies  Building. 

Chicago,    Feb.   1 

Minneapolis,  Feb.  8-9 — Annual 
Tractor  Meeting. 


French  and  Italian 
Conditions  Surveyed 

Reports    Show    Need    of    Careful 

Study  by  American 

Manufacturers 


cent  of  their  annual  output  as  their  home 
market  cannot  absorb  the  total  production. 
The  redr.ced  demand  abroad,  together  with 
high  protective  tariffs,  is  chiefly  responsible 
for  the  curtailment  in  export  shipments. 
Spain  is  one  of  the  best  markets  that  has 
been  lost  to  Italian  manufacturers  owing  to 
high  tariffs. 


WASHINGTON,  Jan.  4— A  survey  of 
automotive  production  capacity  in  France 
and  Italy  as  reported  to  the  automotive 
division  of  the  Department  of  Commerce 
this  week  shows  that  there  is  need  for 
American  manufacturers  to  give  care- 
ful study  to  manufacturing  conditions*  in 
these  countries. 

According  to  a  report  from  Commer- 
cial  Attache  Huntington  at  Paris: 

Prices  of  motor  cars  in  the  French 
market  have  dropped  but  are  now  well  stabi- 
lized. However,  the  prices  of  French  cars 
are  high.  Even  those  of  the  newly  developed 
10  hp.  vehicles  run  from  $1,000  to  $2,000  at 
the  present  rate  of  exchange,  which  is  at 
least  twice  the  cost  of  a  car  of  equal  utility 
in  America.  The  demand  for  motor  trucks 
is  still  low  owing  to  army  stocks  which 
glutted   the  market. 

The  number  of  individual  manufacturers 
has  increased  from  48  before  the  war  to  60 
after  the  armistice.  At  the  present  moment 
they  are  working  only  at  20  per  cent  of  their 
capacity  and  thus  turn  out  53,000  cars  per 
annum,  which  compares  with  a  capacity 
production  of  2.50,000.  The  eight  hour  law 
now  in  effect  in  France,  necerfsitates  an 
average  of  one  year's  working  time  of  one 
man  for  the  production  of  a'  chassis,  wriich 
is  evidenced  by  the  fact  that  for  5."?, 000  oars 
per  annum  55.000  men  are  employed  in  th>' 
manufacture  of  chassis  and  parts,  15,000  on 
body  work  and  10.000  on  accessories  or  a  total 
of   80,000   men. 

The   American   consul   at  Turin,    Italy, 
reports: 

Thirteen  of  tlu  most  important  Italian 
autoniohilf  nianufa<turers  ar(«  located  in 
Turin.  Tht-ir  prouuction  is  api)roxin;ately  t.l 
per  cent  ol  the  norninl  outiml,  which  is 
accounteil  I'fir  not  only  by  the  present 
economic  condition  of  the  home  market,  but 
more  pnrticnUirly  because  of  conditions 
affecting    the    foreign    mr.rlu-ls. 

Italian  automotive  man\'.factu«ors,  \\hen 
oporalinr  their  plants  at  nornuil,  wen-  re- 
quired  to  export  from  65  per  cent  to  70  per 


Perfect-Lite  Lighting 

Set  Placed  On  Market 

TWO  RIVERS,  WIS.,  Jan.  4— An  iso- 
lated lighting  plant  consisting  of  a  sin- 
gle cylinder  vertical  engine  direct-con- 
nected to  a  1%  kw.  generator  has  been 
placed  on  the  market  by  the  Perfection 
Hoist  &  Engine  Co.  The  engine  has  cyl- 
inder dimensions  of  3%  x  4  in.,  the  same 
as  the  Ford  engine,  and-  the  piston  rings, 
connecting  rods,  valves,  springs  and  tap- 
pets are  duplicates  of  Ford  parts.  Either 
gasoline  or  kerosene  can  be  used  as  fuel. 
The  fuel  tank  is  located  in  the  base  and 
is  raised  by  suction. 

The  generator  armature  is  mounted 
on  ball  bearings  and  turns  at  1150  r.p.m. 
The  slate  base  switchboard,  on  top  of 
the  generator,  has  mounted  upon  it  a 
zero  center  ammeter,  a  fuse  and  the 
switches.  The  ignition  coil  and  auto- 
matic stop  relay  are  mounted  on  the 
back  of  the  board.  The  generator  is 
wound  for  either  32  or  110  volts  and 
the  set  is  furnished  with  storage  batteries 
of  several  different  capacities.  The  32- 
volt  outfit  with  110  ampere-hour  battery 
sells  at  $545. 


WICHITA  CHANGES  NAME 

WICHITA    FALLS,    TEX.,    Jan.     4— 

The  Wichita  Motors  Co.,  manufacturer 
of  the  Wichita  truck,  and  the  Price- 
Campbell  Cotton  Picking  Corp.  have 
merged  under  the  name  of  the  Mechan- 
ico  Agricultural  Co..  manufacturer  of 
trucks  and  mechanical  cotton  pickers. 


DODGE  HAS  FIELD  DIRECTOR 

DETROIT,  Jan.  4— John  Nichols,  for- 
mer eastern  district  representative  for 
Dodge  Brothers,  has  been  appointed  to 
the  new  office  of  director  of  field  opera- 
tions. He  is  studying  the  used  car  ques- 
tion as  his  first  job. 


Japan  May  Produce 
Cars  on  Large  Scale 


Plans    Depend    on    Outcome    of 

Washington    Conference — 

Would  Use  Shipyards 


LOS  ANGELES,  Jan.  3— That  the 
manufacture  of  automobiles  in  Japan 
will  be  attempted  on  a  large  scale  along 
with  a  number  of  other  lines  at  present 
not  produced  in  appreciable  quantities, 
if  the  proposal  to  restrict  construction 
of  warships  is  agreed  to  at  the  Wash- 
ington Conference,  is  the  report  received 
from  Nipponese  industrial  centers. 

It  is  declared  that  plans  are  already 
being  organized  by  one  of  the  leading 
shipbuilding  organizations  in  Japan  to 
convert  part  of  its  plant  for  the  produc- 
tion of  motor  cars,  spinning  machinery, 
motors  for  electric  cars,  railings  for 
building  purposes  and  telephonic  and 
telegraphic    apparatus. 

Plans  Road  Building 

With  an  ambitious  road  building 
program  being  undertaken  throughout 
Japan,  the  future  is  believed  to  hold 
bright  prospects  for  automobiles  in  the 
Empire,  and  while  attempts  heretofore 
made  by  Japanese  companies  to  manu- 
facture cars  and  place  them  on  the  mar- 
ket have  been  unsuccessful,  the  large 
shipbuilding  companies  are  confident  that 
they  can  succeed.  While  the  proposed 
manufacture  of  motor  cars  in  Japan  in 
the  present  shipbuilding  plants  is  in 
merely  a  discussion  stage,  it  is  believed 
that  American  automotive  experts  will 
be  imoorted  to  supervise  the  technical 
work,  if  it  is  undertaken. 

E.  Matsukata,  president  of  the  Ka- 
wasaki Dockyard  Co.,  in  Kobe,  perhaps 
the  greatest  shipbuilding  plant  outside 
of  the  naval  dockyards  in  Japan,  has 
been  making  a  tour  of  inspection  of 
American  industries  to  determine  the 
course  to  pursue  in  transforming  his  big 
shipbuilding  plant  into  one  of  an  indus- 
trial nature,  in  case  the  American  pro- 
posals are  adopted. 
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Price  Reductions  Feature  New 

York  Show  Opening 

Sales  influence  of  price  drops  uncertain.  New  models 
numerous.  Noticeable  trend  toward  utility  closed 
cars.  Marked  trends  in  chassis  and  engine  design. 
Attendance  compares  favorably  with  last  year. 


NEW  YORK  CITY,  Jan.  7— The  twenty-second 
National  Automobile  Show,  conducted  by  the 
National  Automobile  Chamber  of  Commerce, 
has  opened  its  doors.  A  view  of  the  crowds  at  the 
opening  gives  no  indication  of  a  business  depression. 
The  afternoon  crowd  on  the  opening  day  has  not  been 
.quite  so  large  as  last  year,  but  the  evening  has  brought 
out  as  many  as  any  previous  year.  The  number  of 
exhibitors  is  as  large  as  usual.  A  spirit  of  optimism, 
tempered  with  a  sane  view  of  facts,  is  found  at  nearly 
€very  booth. 

The  great  number  of  price  reductions  comprise  the 
^hief  commercial  feature'  of  the  show.  It  is  difficult 
to  determine  at  this  time  just  what  the  sales  effect  of 
these  latest  reductions  will  be.  This  phase  of  the 
show  is  discussed  more  fully  in  later  pages. 

There  was  considerable  color  in  many  of  the  ex- 
hibits, although  the  brightness  was  consei-vative  in 
most  cases.  There  were  only  a  few  bizarre  body  col- 
orings this  year.  A  majority  of  the  exhibits  were  so 
arranged  as  to  emphasize  the  utility,  rather  than  the 
luxury,  phase  of  the  automobile.  Few  ribbons  over 
hoods  acted  as  silent  "hands  off"  signs.  Curious  cus- 
tomers were  encouraged  to  look  under  the  hood : 
sedan  doors  were  cordially  thrown  open  to  those  who 
appeared  to  be  interested ;  there  was  a  definite  effort 
at  selling  that  has  not  characterized  shows  of  other 
years.  There  is  still  a  noticeable  lack  of  training  on 
the  part  of  salesmen,  but  the  spirit  behind  the  mer- 


chandizing effort  is  much  better  than  in  previous  years. 

The  increasing  desire  of  the  general  public  for  facts 
and  information  concerning  the  working  part^  of  the 
cars  has  been  recognized  in  most  exhibits.  A  factory 
man  has  been  provided  in  most  cases  to  explain  the 
details  of  the  car.  The  need  for  this  sort  of  service 
is  typified  by  an  incident  which  occurred  about  the 
middle  of  the  afternoon  on  the  opening  day.  A  local 
salesman  at  one  firs'  floor  booth  came  running  back 
to  the  manager  exclaiming.  "For  goodness  sake,  get 
somebody  out  here  to  talk  the  technical  end  of  this 
car.  These  fellows  are  catching  us  up  right  and  left." 
The  requested  service  was  provided  immediately  in 
this  case,  as  in  most  others  throughout  the  show. 

There  are  certain  interesting  and  definite  trends  in 
body  designs.  There  is  an  atmosphere  of  increased 
utility  and  less  display.  A  greater  diversity  of  models 
and  styles  has  been  provided  to  better  meet  the  di- 
versity of  industry  and  social  needs.  The  entering 
wedge  of  the  smaller  closed  type  car  is  very  apparent. 
No  longer  is  cubical  capacity  a  measure  of  the  appre- 
ciation of  the  buyer.  In  sedans  there  is  an  unmis- 
takable trend  to  the  smaller  sizes,  and  the  greatly  in- 
creased sale  of  some  makes  during  the  past  year  has 
perhaps  served  to  draw  the  attention  of  other  manu- 
facturers to  this  demand.  The  big  sedan  and  the  big 
limousine  seem  to  be  on  the  wane.  History  repeats 
itself  and  if  we  take  a  leaf  from  carriage  histon-  we 
recall  that  the  value  of  the  fashionable  brougham  or 


52 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


January  12,  192Z 


victoria  was  not  measured  by  wheelbase,  but  rather  by 
its  effectiveness  as  a  vehicle  best  suited  to  the  needs  of 
those  -wYio  owned  it. 

The  greater  numbers  of  coupes  are  another  evidence  of 
this.  Some  of  these  have  a  commercial  aspect  which 
will  make  them  v^^ell  suited  for  use  by  professional  and 
business  men.  Bringing  the  price  of  the  closed  type 
down  so  as  to  be  closer  to  the  open  car  is  certain  to 
stimulate  the  sale  of  the  closed  vehicle  and  manufactur- 
ers will  have  to  arrange  for  increased  production  where 
they  have  some  of  these  increasingly  popular  models. 
There  has  been  a  long  and  consistent  request  for  a  re- 
duction in  the  price  of  closed  types  and  the  answer  seems 
to  be  pretty  nearly  at  hand. 

A  second  unmistakable  trend,  and  one  which  has  scope 
for  development,  is  improving  the  personal  conveniences 
of  the  car,  of  which  many  examples  are  seen  at  the  show. 
The  American  automobile  has  been  described  as  the 
greatest  utility  automobile  in  the  world,  but  it  should 
also  be  the  easiest  and  most  convenient  to  operate.  This 
year  some  manufacturers  have  confined  most  of  their 
improvements  to  a  better  arrangement  of  the  body  for 
appearance  and  use.  Some  have  consulted  artists  of 
note  to  assist  in  this  work,  and  the  more  comfortable  tilt 
to  seat  cushions,  a  general  improvement  in  steering 
wheels,  added  style  by  individuality  in  lamp  design,  more 
comfortable  springs,  lighter  operation  for  pedal  con- 
trols, easier  brake  application,  more  convenient  lighting 
control  and  many  other  details  of  this  character  reflect 
a  commendable  effort. 

There  is  a  very  definite  indication,  on  the  engineer- 
ing side,  that  manufacturers  have  attempted  to  give 
their  dealers  a  better  product  to  sell.  While  there  are 
many  cars  which  have  changed  but  slightly  from  last 
year,  there  is  an  unusually  large  number  which  embody 
numerous  refinements  of  chassis  and  engine  design. 
There  are  several  entirely  new  cars  and  several  entirely 
new  models  of  old  cars. 

The  new  Chandler,  Velie  and  Elgin  models  were 
shown  for  the  first  time,  while  the  Rickenbacker  made 
its  initial  public  bow  as  well.  The  Hanson  light  six,  which 
will  sell  for  less  than  $1,000,  is  displayed.  The  hotel  ex- 
hibits include  the  new  Fox  air-cooled  car;  a  Frontenac 
engine  and  racing  car  exhibit;  Gearless  Motors  steam  car, 


Bay  State  car,  an  assembled  job;  the  Ace,  the  Neracar, 
an  interesting  new  type  motorcycle;  the  Driggs,  and 
others.  The  new  Gray  car  is,  perhaps,  the  most  impor- 
tant of  the  hotel  exhibits  from  a  possible  quantity  pro- 
duction standpoint.    This  is  priced  "under"  $500. 

The  recently  announced  Jewett  is  not  in  the  show, 
but  is  being  unveiled  before  a  select  group  on  Thursday 
evening. 

The  new  Franklin  four-cylinder  air-cooled  job  is  the 
most  interesting  show  development  in  the  way  of  a  new 
model,  but  is  not  being  exhibited  publicly.  It  will  sell 
for  about  $1,000.  This  car  is  also  to  be  unveiled  before 
a  select  group  later  in  the  week.  Experimental  work  on 
it  'has  been  completed,  but  the  Franklin  company  is  not 
yet  ready  to  begin  production.  This  new  car  is  designed 
to  make  from  28  to  30  miles  per  gallon  and  will  develop 
a  speed  of  60  m.p.h.  The  touring  car  price  will  be 
about  $1,000  and  the  sedan  $1,500.  It  will  have  a 
wheelbase  of  103  in.  and  will  generally  follow  the  lines 
of  tne  6-cylinder  Franklin.  Improvements  have  been 
made  in  the  induction  jacket  and  the  regular  Franklin 
vaporizing  system  will  be  used.  It  will  have  semi-elliptie 
springs,  front  and  rear.  It  is  understood  that  John  Wil- 
kinson, the  Franklin  engineer,  had  this  car  well  toward 
completion  of  design  when  the  war  changed  all  manufac- 
turing plans.  It  is  expected  that  a  new  factory  will  be 
erected  for  the  production  of  this  vehicle,  although  this 
will  not  be  started  immediately. 

The  verdict  as  regards  the  immediate  merchandizing 
value  of  the  show  cannot  yet  be  given,  but  there  is  every 
indication  that  a  stabilization  of  prices  on  the  basis  of 
accurate  cost  and  selling  data  will  be  necessary  to  the 
stimulation  of  sales  in  the  immediate  future. 

The  show  does  bring  out  these  three  points,  however. 
First:  automobile  manufacturers  as  a  whole  have  taken 
advantage  of  the  period  of  depression  to  have  their 
engineering  departments  design  better  cars;  definite 
progress  has  been  made  along  this  line,  although  there  is 
some  ways  to  go  yet.  Second,  the  demand  for  a  utility 
closed  body,  with  a  low  price  differential  between  it  and 
the  open  job  has  been  recognized  and  several  attempts 
are  being  made  to  meet  it.  Third,  lasting  qualities  and 
second-hand  value  are  going  to  be  more  important  fac- 
tors in  car  selling  than  ever  before. 


Influence   of   Price   Reductions  at  Sho^A^ 

Uncertain 


By  David  Beecroft 


AN  analysis  of  the  public's  attitude  during  the  two 
opening  days  of  the  New  York  Show  is  that  very 
many  do  not  believe  all  prices  to  be  at  bottom,  not- 
withstanding the  fact  that  the  show  opening  was  heralded 
by  a  great  number  of  price  reductions. 

It  yet  remains  to  be  seen  what  will  be  the  influence  of 
the  heavy  advertising  campaign  that  is  being  carried  on 
in  the  metropolitan  press  to  advise  th«^  public  in  large 
black  figures  what  the  new  prices  are,  how  all  previous 
prices  have  been  shattered,  how  the  highest  point  in  car 
values  has  been  reached,  etc.  These  messages  of  new  prices 
and  new  models  fill  the  pages  of  the  press.  The  buyer 
cannot  escape  them. 

The  New  York  City  buyer  cannot  be  taken  as  a  repre- 
sentative of  the  average  buyer  of  the  country,  and  the 
exact  effect  of  price  reductions  from  a  national  viewpoint 
has  yet  to  be  determined.    There  is  a  sentiment  prevalent 


that,  among  buyers  having  used  cars  to  trade  in,  the  price 
reductions  are  not  stimulating  purchases  as  might  have 
been  expected.  Some  of  the  prospects  are  reasoning  this 
way :  John  Smith  has  a  1920  X  car  that  he  wants  to  trade 
for  a  1922  X  model.  Two  months  ago  he  was  offered  $1,000- 
for  his  old  car  in  trade  for  the  new,  but  Smith  decided  to 
wait  until  the  show,  strong  in  his  belief  that  the  1922  X 
car  would  be  reduced  perhaps  $400  by  show  time.  This 
reduction  has  been  made,  but  now  Smith  has  learned  that 
the  value  of  his  own  car  has  been  reduced  the  same  amount. 
He  does  not  see  himself  any  better  off  under  the  new 
prices.  He  is  not  much  closer  to  buying  to-day  than  two 
months  ago.  As  one  manufacturer  expressed  it,  "The 
prospect  with  a  used  car  to  trade  in  is  largely  influenced 
by  what  he  can  get  for  his  old  car.  That  price  means  as 
much  to  him  as  the  price  of  the  new  car,  and  he  sees  that 
if  you  cut  $400  off  the  price  of  the  new  car  and  take  as 
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much  off  the  estimated  value  of  the  old  car  he  is  no  further 
ahead.  He  has  to  pay  out  the  same  amount  of  money,  plus 
his  old  car,  just  as  if  he  had  purchased  at  the  higher 
prices  before  the  cut  was  made." 

Estimates  by  dealers  indicate  that  at  least  50  per  cent 
of  the  buyers  with  old  cars  to  trade  in  are  influenced 
primarily  by  what  they  get  for  their  old  car.  It  makes 
no  difference  to  them  whether  the  new  car  is  priced  at 
$1,200  or  $1,500  if  in  either  case  they  pay  for  it  $1,000 
cash,  plus  their  old  car.  The  cash  remains  the  same  in 
either  transaction. 

The  new  prices  have  a  different  appeal  for  that  small 
minority  of  the  first-time  buyers.  This  group,  however, 
is  a  small  minority.  To  them  price  reductions  represent 
savings  in  dollars  of  the  actual  reduction.  Price  reduc- 
tions stimulate  them  to  purchase,  and  where  they  have 
confidence  that  prices  are  at  the  bottom  they  are  certain 
to  buy  according  to  their  needs,  with  due  regard  to  the 
season. 

There  is  a  distinct  increase,  evidenced  at  the  show,  in 
that  school  of  manufacturers  who  believe  that  the  initial 
selling  price  of  a  car  is  not  the  dominant  issue  in  a  sale 
to-day,  but  rather  that  the  second  sales  price,  or  what  the 
owner  can  realize  on  his  used  car,  is  the  more  essential 
consideration  in  the  selection  of  a  new  car.  Transporta- 
tion value  is  becoming  more  and  more  a  cardinal,  if  not  a 
primary,  consideration.  The  present  wide  range  of  price 
reductions  is  impressing  this  fact  on  the  buyer  as  never 
hefore.  Every  day  during  the  last  few  weeks  he  has  seen 
the  value  of  his  used  car  drop.  He  has  counted  his  losses 
as  he  has  been  advised  of  them  through  the  advertisements 
in  the  press.  The  present  show,  with  its  bumper  crop  of 
price  reductions,  is  driving  this  thought  home. 


I.S  not  this  buyer  concerning  hinutelf  with  this  question, 
"What  i.s  going  to  be  the  value  in  eight  months  or  one  year 
of  the  car  I  am  thinking  of  purchasing  at  this  show — what 
can  I  .sell  it  for  then? 

The  manufacturers  have  brought  him  to  this  turn  of 
mind.  The  adverti.sement.s  in  the  past  twelve  months  of  so- 
called  final  price.s  have  created  a  feeling  akin  to  uncer- 
tainty, which  is  perhaps  resisting  sales  to-<lay.  The  all- 
too-general  concentration  of  so  many  makers  on  prices  is 
the  apparent  major  rea.son  for  purcha-sing  any  particular 
make  of  car,  and  often  prompts  this  question,  "Are  pre-sent 
prices  the  bottom,  or  is  there  to  be  another  of  these  final 
reductions?" 

Would  not  car-merit  advertising  talk,  and  making  th«; 
price  secondary  to  this  merit  argument,  be  more  con- 
vincing to-day  than  staking  so  much  on  the  price?  The 
enthroning  of  the  dollar  mark  as  the  panacea  for  selling 
ills  is  interpreted  as  a  reflection  of  that  still  too  prevalent 
bugbear  of  great  production.  The  spectre  of  war-e.xpanded 
factories,  overhead,  difficult  to  reduce,  and  big  production 
programs  of  past  years,  are  perhaps  hanging  over  too 
many  manufacturers.  These  manufacturers  see  low  prices 
as  synonomous  with  big  production.  It  might  be  better 
business  to  think  lower  production  and  better  quality.  The 
Armageddon  of  some  manufacturers  is  still  ahead.  Some 
are  resigned  to  be  content  with  limited  production  and 
proportionate  profits. 

The  condition  of  the  times  demands  that  the  manufac- 
turers should  carefully  weigh  all  selling  factors  and  the 
remaining  days  of  the  show  will  undoubtedly  serve  to 
drive  home  this  thought.  The  present  thunderstorm  of 
liquidation  prices  will  pass,  but  time  will  be  required  for 
the  public  to  crystallize  its  buying  program. 


Many  New  Cars  at  Show 


By  J.  Edward  Schipper 


THERE  is  more  novelty  at  this  New  York  Show  than 
in  any  other  for  five  years.  This  does  not  mean 
in  the  way  of  novelty  accessories  and  mechanical 
devices  alone,  but  in  new  cars  and  in  real  engineering 
features  which  have  been  developed  during  the  last  few 
years  and  which  are  now  finding  their  way  to  cars  for 
the  first  time.  In  addition  to  refinements  in  the  older 
models,  there  are  several  new  cars  which  are  making 
their  debut  at  this  show — more  of  these  which  are  impor- 
tant, in  fact,  than  for  several  years. 

True,  some  of  these  cars  have  been  on  the  market 
for  a  large  part  of  the  year  which  has  intervened  since 
the  show  of  1921.  The  Wills  Sainte  Claire  is  a  newcomer 
during  the  year,  but  is  already  reckoned  as  a  stable 
member  of  the  industry,  although  exhibiting  its  product 
at  a  national  show  for  the  first  time.  The  Rickenbacker 
is  showing  its  first  cars  off  the  production  line,  although 
almost  simultaneously  with  the  opening  of  the  show  the 
factory  in  Detroit  has  reached  a  steady  production,  in 
the  engine  department  at  least,  of  ten  per  day.  The 
Durant  organization  has  its  product  at  the  show,  this 
being  another  of  the  strongly  recognized  concerns  prac- 
tically born  during  the  year  and  now  submitting  its 
product  to  the  scrutiny  of  trade  and  public. 

There  are  a  great  many  cars  at  the  hotels  which  may 
next  year  be  seen  on  the  floor  of  the  Palace.  The  Gray. 
Jewett,  Fox  air-cooled.  Ace,  Bay  State,  Ogren,  Frontenac, 
Ferris,  Sun  and  others  are  to  be  found  at  the  hotels. 

Rivaling  in  interest  the  new  cars  are  those  which 
have  so  many  changes  that  they  may  be  properly  classi- 


fied as  really  new  models  for  1922.  The  Chandler,  a 
new  series  car  with  a  radically  revised  rear  end,  is  of 
particular  interest  in  that  it  marks  the  entry  of  this 
important  concern  into  the  ranks  of  those  who  are  using 
Hotchkiss  drive.  Other  refined  models  which  are  being 
shown  for  the  first  time  are  Studebaker,  Case,  Elgin, 
V'elie,  Oakland,  Nash,  Hanson,  Premier,  Le.xington  and 
Cleveland. 

There  are  certain  well-defined  tendencies  to  be  noted 
in  the  changes  made  in  these  cars  which  are  of  prime 
importance.  One  outstanding  feature  which  ii,  to  be 
noted  on  more  cars  than  any  other  during  the  year  is 
the  tendency  toward  the  use  of  stiflFer  frames.  The 
adding  of  frame  cross  members  and  in  some  cases  the 
use  of  channel  members  of  not  only  greater  depth  but 
of  wider  flange  has  been  particularly  widespread.  Some 
cars  have  an  entirely  redesigned  frame.  One  of  these 
is  the  Jordan,  v.hich  has  greatly  increased  the  strength 
of  the  structural  members.  Studebaker.  Earl,  Chandler 
and  ^Mitchell  are  particularly  good  examples  among  the 
new  models  of  the  improvement  made  in  this  respect, 
though  there  are  a  number  of  others. 

There  are  practically  no  examples  of  larger  engines 
in  the  same  chassis,  which  is  distinctly  different  than 
a  few  years  ago,  when  show-time  was  usually  the  occa- 
sion for  the  announcement  of  chassis  containing  power 
plants  with  "more  power."  The  Earl  car  upon  succeed- 
ing the  Briscoe  increased  the  engine  dimensions  slightly, 
but  is  one  of  the  few  exceptions  in  this  respect.  The 
care  taken  to  make  cars  easier  to  drive,  bv  means  of 
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lighter  clutch  and  brake  pedal  pressures  and  more  ac- 
cessible instruments,  deserves  mention. 

Chandler  Makes  Changes 

Extensive  changes  have  been  made  in  the  Chandler 
chassis,  resulting  in  a  quieter  car,  of  w^hich  longer  life 
and  more  satisfactory  performance  may  be  expected. 
What  has  been  accomplished  is  well  brought  out  by  the 
fact  that,  in  revising  the  rear  end  drive  and  suspension, 
42  lb.  have  been  added  to  the  frame  and  axle  members 
for  the  sake  of  greater  strength  and  rigidity,  but  through 
other  refinements  which  have  deducted  considerable 
weight  the  chassis  is  but  2  lb.  heavier  than  previously. 

The  changes  are  chiefly  in  the  rear  end  of  the  chassis 
and  are  due  to  the  adoption  of  Hotchkiss  drive,  stronger 
rear  axle,  heavier  frame,  hand  brake  on  the  rear  of  the 
transmission  gearset  and  consequently  an  entirely  new 
layout  of  brake  actuating  linkage.     At  the   same  time 


Part  of  new  Chandler  chassis  which  now  has  Hotchkiss 
drive   and   an  entirely   revised   rear  end 


there  have  been  a  few  other  changes  at  miscellaneous 
points  throughout  the  entire  car,  although  the  power 
plant  has  been  but  little  affected.  The  bodies  are  so 
extensively  refined  that  they  may  be  classed  as  entirely 
new. 

In  the  adoption  of  Hotchkiss  drive  the  torque  member 
has  been  abandoned  and  longer  semi-elliptic  rear  springs 
are  now  used.  These  are  58y2  in.  in  place  of  56  in.  The 
spring  width  has  also  been  increased  I/4  in.  and  is  now 
21/4  in.  The  front  rear  spring  hanger  has  been  strongly 
reinforced  to  take  the  drive  of  the  car,  and  there  is  now 
a  bracketed  cross  member  at  this  point  to  provide  addi- 
tional support  and  give  a  high  factor  of  safety. 

There  is  also  another  tubular  cross  member  on  the 
rear  end  of  the  frame  which  not  only  increases  the 
rigidity  of  the  frame  but  also  acts  as  an  additional  sup- 
port to  the  rear  tire  carrier  brackets.  The  changes  which 
have  been  made  in  the  rear  axle  are  claimed  to  have  in- 
creased the  strength  of  that  unit  by  27  per  cent.  The 
pinion  and  shaft  are  now  a  one^pie^e  forging,  elimi- 
nating the  usual  key,  nut  and  cotter  pin  mounting.  The 
pinion  bearings  are  now  Timken  tapered  roller  in  place 
of  annular  ball,  and  the  mesh  between  the  pinion  and 
the  ring  gear  is  now  adjustable  from  the  exterior  of  the 
housing.  The  differential  is  now  mounted  on  Timken 
bearings  instead  of  ball.  Annular  ball  bearings  are  now 
used  in  the  rear  wheels  and  in  transmission  bearings 


and  Timken  bearings  are  continued  in  the  front  wheels. 

New  flexible  couplings  of  the  fabric  type  are  employed 
instead  of  the  metal  universals  formerly  used.  These 
are  special  Chandler  design  which,  the  experimental 
department  states,  they  have  had  under  observation  on 
test  cars  for  18  months.  The  elimination  of  the  metal 
universals  is  a  point  in  line  with  the  policy  in  redesign- 
ing the  chassis  of  reducing  the  labor  incidental  to  chassis 
lubrication.  In  the  revised  chassis  there  is  but  one 
grease  cup  and  that  is  on  the  steering  gear  housing  and, 
consequently,  readily  accessible   upon   lifting  the  hood. 

The  change  in  the  engine  consists  solely  in  the  re- 
modeling of  the  fan  drive.  This  has  resulted  in  better 
alignment  and  the  elimination  of  any  tendency  for  the 
belt  to  jump  the  pulley  at  high  speeds.  The  change  is 
both  one  of  design  and  of  manufacture.  The  more 
accurate  machining  of  the  fan  bracket  is  quite  as  essen- 
tial in  the  satisfactory  results  which  are  now  said  to 
be  obtained  as  the  change  in  the  design  and  material 
of  the  pulleys  themselves. 

Located  in  the  transmission  gearset  housing,  the 
speedometer  drive  gear  is  assured  of  lubrication  and 
quietness.  This  is  typical  of  other  changes  which  have 
been  made  for  the  same  purpose.  A  statement  has  been 
made  that  in  the  rear  part  of  the  chassis  the  new  con- 
struction eliminates  twelve  points  where  backlash,  due 
to  wear,  may  occur  and  eventually  develop  rattle.  Five 
of  the  points  are  in  the  propeller  shaft  and  universals, 
one  in  the  clutch  and  six  in  the  torque  members.  The 
point  mentioned  in  the  clutch  is  due  to  the  adoption  of 
a  steel  center  friction  disk  which  insures  longer  service. 

There  is  an  anti-rattle  and  alignment  feature  in  the 
rear  brake  construction  consisting  of  a  flat  spring  which 
passes  through  an  eye  on  the  brake  band.  This  makes  it 
certain  that  the  band  will  always  center  itself  on  the 
drum  and  will  also  tend  to  eliminate  sideslap  in  the  band. 

The  bodies  are  entirely  new  and  are  of  interest  par- 
ticularly because  they  are  about  the  first  production 
from  the  new  $10,000,000  Cleveland  plant  of  the  Fisher 
Body  Co.  There  are  eight  cars  in  the  line,  including" 
five-passenger  touring,  four-passenger  dispatch,  four- 
passenger  roadster,  two-passenger  roadster,  seven- 
passenger  sedan,  seven-passenger  limousine,  four-passen- 
ger coupe  and  seven-passenger  touring. 

There  are  some  interesting  features  on  the  bodies 
which  represent  new  departures,  at  least  for  stock  bodies. 
The  cowl  ventilator  is  of  the  flush  type  and  does  not 
project  above  the  cowl  deck.  In  the  floor  board  in  front 
of  the  driver's  seat  there  is  a  trapdoor  which  gives  ready 
access  to  the  battery. 

Refinements  in  Nash 

Refinements  have  been  made  throughout  the  Nash 
line,  both  the  six-  and  four-cylinder  models.  A  new 
line  of  bodies  has  been  mounted  on  both.  The  six- 
cylinder  power  plant  has  not  been  altered  f  undamentallyr 
but  there  have  been  a  number  of  changes  which  affect 
the  handling  of  the  fuel  and  the  auxiliary  units,  such 
as  the  fan  and  electrical  equipment. 

Delco  three-unit  electrical  equipment  takes  the  place 
of  the  system  formerly  employed.  The  generator  drive 
pulley  is  now  drop-forged  and  machined  all  over.  The 
fan,  wnich  is  on  the  front  end  of  the  generator  shaft, 
is  nov/  a  die  casting,  in  place  of  the  sand  casting  for- 
merly employed,  and  more  satisfactory  performance  and 
longer  life  is  secured  by  putting  the  fan  and  generator 
in  strict  running  balance  in  assembling  the  engine, 

A  change  which  has  been  made  in  the  interest  of  service 
accessibility  is  the  making  of  the  crankshaft  drive  pulley 
in  two  parts,  permitting  of  the  replacement  of  the  belt 
without  taking  oflf  the  radiator.     The  belt  can  now  be 
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slipped  off  over  the  fan  by  disassembling  the  crankshaft 
sprocket  and,  in  reassembling  the  belt,  can  be  fitted  over 
the  fan  and  the  other  half  of  the  crankshaft  sprocket 
fitted  into  place. 

A  new  hot  air  stove  has  been  adopted.  This  has  a 
venturi-shaped  opening  which  points  toward  the  rear. 
It  has  been  adopted  in  view  of  a  desire  to  reduce  the 
amount  of  road  dust  which  finds  its  way  through  the 
carbureter  and  into  the  combustion  chamber.  As  the 
dust  passes  through  the  radiator  the  inertia  of  the  largei- 
particles  will  carry  them  past  the  venturi-shaped  horn 
of  the  hot  air  stove  so  that  in  this  way  a  part  of  the 
usual  accumulation  will  be  eliminated.  It  is  also  claimed 
that  when  the  other  particles  strike  the  heated  exhaust 
they  will  drop  and  consequently  be  eliminated  from  the 
incoming  air  stream.  The  carbureter  air  spring  has  now 
been  inclosed  to  give  it  longer  life. 

There  is  a  new  oil  filler  on  the  engine  and  a  plate  on 
the  cover  over  the  valve  mechanism  which  is  inscribed 
with  the  firing  order  and  with  the  clearances  which 
should  be  left  in  the  valve  adjustment.  It  is  possible 
to  drain  the  crankcase  now  without  getting  beneath  the 
car.  There  is  an  opening  cut  in  the  pan  and  a  special 
tool  provided  with  the  car  fits  over  the  handle  of  the 
draincock  and  permits  it  to  be  turned  from  above. 

A  refinement  has  been  made  in  the  clutchshaft.  This 
is  still  a  splined  type,  but  is  now  ground  on  all  sides. 
The  splines  are  now  individually  hand  fitted,  resulting 
in  a  claim  for  easier  shifting  and  longer  life.  The 
propeller  shaft,  which  is  hollow,  has  now  been  provided 
with  oil  plugs  at  each  end  to  permit  of  the  lubrication 
of  the  universals  from  these  points.  An  oil  gun  is 
provided  in  the  tool  kit  to  take  care  of  this. 

Heavier  Front  Axle 

A  heavier  I-beam  front  axle  has  been  adopted,  and 
in  mounting  the  oilers  for  the  steering  knuckle  the  lower 
oiler  has  been  placed  on  a  sort  of  standpipe  which  brings 
the  level  of  the  oil  over  the  thrust  bearing.  Closer  limits 
of  manufacture  have  been  adopted  in  certain  parts  of 
the  rear  axle  to  increase  the  quietness  of  this  unit. 

An  entirely  new  spring  suspension  is  a  characteristic 
of  the  new  model.  The  springs  consist  of  an  increased 
number  of  thinner  leaves  and  a  rebound  plate.  The 
theory  of  this  type  of  springs  is  that  when  small  bumps 
are  encountered  only  the  flexible  ends  of  the  spring 
are  affected.  When  a  larger  depression  is  struck  the 
entire  spring  is  depressed  and  then  the  rebound  plate 
comes  into  play.  Its  arc  is  opposite  that  of  the  other 
leaves,  so  that  it  has  the  action  of  softening  the  recoil. 
It  is  also  claimed  that  this  type  of  spring  is  instrumental 
in  reducing  side  sway. 

The  changes  on  the  Nash  Four  are  very  much  along 
the  lines  of  those  made  in  the  Six.  The  Delco  three-unit 
system  has  been  adopted,  and  the  front  axle,  transmission 
gears  and  shafts,  wheel  and  axle  bearings  are  the  same 
for  the  Four  as  for  the  Six.  A  new  carbureter  has,  how- 
ever, been  adopted  on  this  model;  this  is  the  double- 
adjustment  Schebler  which  replaces  the  previous  type 
Schebler.  The  bore  of  the  Nash  Four  was  altered  during 
the  year  from  SV^  in.  to  3%  in.  Another  change  in  the 
Four  has  been  the  addition  of  a  gussetted  cross  member 
to  the  frame  to  increase  its  stiffness. 

The  bodies  and  equipment  on  both  Nash  models  have 
been  improved  materially.  A  gasoline  gage  has  been 
placed  on  the  dash  of  the  Six.  A  new  two-passenger 
inclosed  body  is  now  provided  on  the  four-cylinder 
chassis.  It  has  a  permanent  leather-covered  top  and  is 
virtually  an  inclosed  roadster.  It  has  a  large  luggage 
compartment  under  the  rear  deck  and  there  is  a  com- 
partment also  for  small  parcels  at  the  back  of  the  seat. 


The  New  Jtwett 

The  Jewett  will  be  built  and  marketed  by  the  Jewett 
Motors,  subsidiary  of  the  Paige-Detroit  M>tor  Car  Co., 

in  the  Paige  shops.    It  will  he    --'  -  v  E.  M.  Jewett, 

president   of  the   Paige   orira  ..r  whom   if    i<? 

named. 

The  new  car  is  a  Six  with  112-in.  wheelba«e.  it  is 
equipped  with  a  .'i' ,  x  5,  I.-head  motor,  with  an  S.  A.  E. 
rating  of  25..'i.5  hp.,  but  actually  claimed  to  develop  49 
brake  hor.sepower  on  the  block.  The  motor  will  be  built 
ifi  the  Paige  power  plant.  It  is  a  three-bearing  crank- 
shaft unit.  Lubrication  i.s  by  pressure  to  the  main  bear- 
ings and  also  by  splash.  Cooling  is  by  centrifugal  pump. 
The  four-bladed  fan  is  driven  by  a  flat  belt  from  the 
pumpshaft. 

The  clutch  is  a  four-plate,  dr>'  construction,  departing 
from  usual  practice  by  using  six  helical  springs  for  com- 
pression set  out  toward  the  periphery  of  the  clutch  plates 
in  place  of  one.  These  are  claimed  to  give  a  more  even 
clutch  engagement,  regardless  of  clutch  alignment,  and 
to  eliminate  the  grab  or  chatter  and  also  to  make  adjust- 
ment unnecessary. 

A  conventional  type  tran.^mission  is  used  with  three 
forward  speeds  and  reverse.  A  transmission  lock  built 
into  the  cover  of  the  gearbox  and  controlled  by  a  Yale 
cylinder  positively  locks  the  gearshift  lever  in"  neutral. 
A  tubular  driveshaft  with  two  universals  transmits 
power  from  the  gearbox  to  the  rear  axle.  An  all-metal 
universal  joint  of  verj-  clean  design  is  used.  It  consists 
of  a  hollow  ring  through  which  the  torque  is  transmitted 
and  which  incloses  all  the  working  joints.  This  ring 
forms  a  container  for  the  necessarj-  lubricant,  as  well 
as  a  dust  cover,  making  care  of  the  joint,  it  is  claimed. 
a  simple  matter  of  renewing  the  oil  ever}-  20,000  miles. 

Final  drive  is  through  a  Timken  rear  axle  fitted  with 
spiral  bevel  gears.  The  pinion  is  supported  between 
two  roller  bearings,  one  on  either  side.  Torque  is  ab- 
sorbed through  long,  semi-elliptic  rear  springs. 

The  foot  brake  is  of  the  conventional  type,  contracting 
around  12-in.  steel  drums  bolted  to  the  rear  wheel  hubs. 
The  hand  brake  contracts  around  a  10-in.  steel  drum 
attached  to  the  propeller  shaft  between  the  gearbox  and 
the  forward  universal  joint. 

The  chassis  side  members  are  channel  sections  tied 
together  by  four  cross  members.  The  two  center  cross 
members  are  channel  sections  riveted  back  to  back  and 
gussetted  at  the  ends  to  resist  diagonal  stresses.  The 
cross  member  at  the  rear  forms  a  shield,  protecting  the 
17-gaI.  fuel  tank. 

Studebaker  Changes 

Studebaker  is  showing  refined  models  with  both  chas.««is 
and  body  changes.  None  of  the  principal  chassis  dimen- 
sions have  been  altered,  but  in  the  two  larger  models  a 
rather  radical  change  has  been  made  in  the  incorpora- 
tion of  the  disk  in  place  of  the  cone  type  of  clutch.  This 
has  been  adopted  not  because  the  former  clutch  proved 
unsatisfactory  as  a  clutch,  but  to  facilitate  pear  chang- 
ing. The  stiffness  of  the  frame  has  been  increased  on 
both  the  larger  models,  the  Special  Six  and  Big  Six,  and 
the  bodies  have  been  entirely  redesigned,  although  along 
very  similar  lines  to  those  of  last  year. 

The  Big  Six  is  now  fitted  with  a  newly  designed  seven- 
passenger  touring  body  with  a  heavy  beaded  edge  and 
a  larger  and  higher  hood.  There  is  also  a  new  one-piece 
windshield,  permitting  greater  vision;  a  windshield 
wiper  fitted  as  standard  equipment  and  cowl  parkmg 
lights,  which  are  miniature  headlights  in  the  comers  of 
the  windshield.  There  is  now  also  a  cowl  ventilator, 
operating  from  the  dash,   and  a  courtesv   light  on   the 
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driver's  left.  The  tool  kit  has  now  been  placed  in  a 
pocket  on  the  left  side  of  the  driver  and  is  locked  with 
the  same  key  that  fits  the  transmission  lock  and  ignition 
switch.  The  instruments  have  been  rearranged  on  the 
dash  and  grouped  to  give  better  visibility. 

About  the  same  changes  have  been  incorporated  on  the 
Special  Six  as  on  the  Big  Six,  including  the  disk  clutch, 
cowl  ventilator,  new  windshield,  etc.  The  Little  Six, 
which  is  the  newest  of  the  three  models,  has  been  pro- 
vided with  a  cowl  ventilator  and  the  windshield  wiper, 
although  the  chassis  and  body  have  not  been  otherwise 
altered  in  any  material  detail. 

Oakland  Models  New 

Five  Oakland  models  are  shown  for  the  first  time. 
The  engines  have  been  improved  in  detail.  Improved 
pistons  and  piston  rings  have  been  added  and  the  cylin- 
ders are  specially  honed  to  insure  a  more  perfect  indi- 
vidual fit.  A  Morse  silent  chain  drive  has  been  made  a 
standard  at  the  front  of  the  motor. 

Distinctly  new  body  lines  are  used,  including  a  higher 
radiator,  hood  and  cowl.  Drum-type,  non-glare  head- 
lights with  exterior  means  for  focusing  are  now  stand- 
ard. Nickel-plating  is  used  on  the  radiator  and  other 
parts  of  the  car  where  it  will  add  most  to  the  appearance. 
Rear  windows  and  windshields  are  of  plate  glass,  and 
in  the  closed  models  there  is  plate  glass  throughout. 
Heater,  rear  view  mirror,  visor,  windshield  wiper  and 
snubbers  are  furnished  in  coupe  and  sedan. 

All  doors  are  now  full  square,  with  wide  openings  and 
handles  inside  and  out.  Locks  are  provided  on  all  door 
handles  in  closed  models.  The  door  frames  are  metal 
covered  to  insure  smoothness,  and  all  hinges  are  con- 
cealed. The  instrument  boards  are  now  walnut,  with 
the  instruments  all  faced  with  silver  and  all  under  glass. 
A  new  and  convenient  grouping  is  made  this  year.  Cor- 
rugated walnut  steering  wheels  are  standard,  with  wal- 
nut spider  in  the  closed  models  and  polished  aluminum 
spider  in  the  open  types.  Another  innovation  in  Oakland 
equipment  on  the  6-44  is  that  32  x  4-in.  non-skid  cord 
tires  are  furnished  all  around. 

Goodspeed 

The  Goodspeed  is  a  car  designed  along  sport  lines  and 
is  replete  with  refinements.  It  is  named  after  its  de- 
signer, who  was  formerly  associated  with  the  Roma  com- 
pany and  who  recently  established  several  world's  rec- 
ords for  stock  cars  at  Daj^tona,  Fla.  It  is  mounted  on 
124-in.  wheelbase. 

The  engine  is  unusual  in  that  it  employs  piston  valves, 
producing  a  silent  running  mechanism,  free  from  the 
clatter  often  resulting  from  the  use  of  poppet  valves  and 
strong  valve  springs.  The  valves  occupy  about  the  same 
relative  position  as  those  in  a  T-liead  engine  and  are 
actuated  by  eccentrics.  Large  water  spaces  around  the 
valves  insure  good  cooling,  and  the  cylinder  head  is  so 
designed  that  it  makes  a  good  foundry  and  production 
job.  Lubrication  is  by  pressure  and  splash,  the  latter 
being  used  also  for  the  valves.  There  are  two  spark 
plugs  per  cylinder,  ignition  being  of  the  dual  type.  The 
engine  is  of  the  four-cylinder  type,  S-^s  x  SVs-in.  bore 
and  stroke. 

Other  units  comprise  a  Munsey  clutch,  Brown-Lipe 
gearset,  fabric  universal  joints  and  Columbia  rear  axle. 
The  front  axle  is  an  American  ball  bearing.  Tires  are 
32  X  41/2  in.,  with  wire  wheels  as  stock  equipment.  The 
•  radiator  is  protected  from  strains  by  mounting  it  on 
two  ball  joints  instead  of  on  the  frame  side  members  or 
front  cross  member.  A  feature  in  connection  with  the 
frame  is  the  incorporation  on  the  front  and  rear  horns 
integral  brackets  for  mounting  bumpers.    This  makes  a 


very  rigid  constiuction  and  eliminates  the  loosening  of 
bumpers,  quite  common  with  conventional  installation 
types. 

Elgin 

The  Elgin  700  is  one  of  the  entirely  new  chassis  models 
at  the  show.  The  engine  has  been  made  considerably  more 
powerful,  the  increase  in  brake  horsepower  being  raised 
from  37  to  46.  The  improved  layout  of  the  frame  presents 
some  striking  characteristics,  the  most  noticeable  of  which 
is  the  heavy  box  structure  and  the  layout  of  the  torque 
arm.  which  has  its  forward  support  on  the  engine  base, 
and  the  abandonment  of  the  cantilever  spring  in  favor  of 
the  cross  type. 

The  engine  bore  and  stroke  are  the  same  as  in  previous 
Elgin  models,  being  SVs  by  4^/4.  The  valve-in-head  de- 
sign has  been  retained,  but  the  lubrication  system  has 
been  entirely  redesigned,  embodying  circulating  pressure 
feed.  The  oil  enters  the  hollow  crankshaft  at  the  rear 
end  and  i?  carried  direct  to  the  bearing.  The  oil  pressure 
is  regulated  and  controlled  by  the  vacuum  in  the  intake. 
Oil  is  also  forced  by  pressure  to  the  hollow  rocker  arm 
shafts,  through  the  drilled  rocker  arms  and  over  to 
small  cups  on  the  upper  end  of  the  pushrod. 

The  valve  guides  have  been  redesigned  so  that  they 
can  be  easily  removed  and  replaced  in  case  of  wear.  The 
entire  valve  operating  mechanism  is  then  closed,  using 
a  top  cover  and  side  cover  plates  of  aluminum. 

The  cooling  system,  which  is  of  the  thermo-syphon 
type,  has  been  improved  in  several  respects.  The  water 
jacket  around  the  cylinders  has  been  greatly  enlarged, 
as  have  also  the  water  inlet  and  water  outlet  passages. 
The  radiator  is  considerably  larger  and  the  cooling  fan 
has  been  improved.  This  is  driven  by  V-belt  and  has 
a  plain  bearing,  instead  of  a  cup  and  cone  as  in  the  old 
model.  The  fan  hub  is  a  hollow  casting  which  is  filled 
with  oil  that  floods  the  bearing. 

Fox 

An  air-cooled  engine  of  interesting  design  is  the  fea- 
ture of  the  exhibit  of  the  Fox  Motor  Co.  at  the  Commo- 
dore. The  display  consists  of  a  chassis,  a  touring  car 
and  a  sedan.  The  touring  car  is  priced  at  $3,900  and 
the  sedan  at  $4,900.  The  coach  work  is  good  and  the 
general  appearance  of  the  cars,  from  the  standpoint  of 
body-work,  is  pleasing. 

The  pressure  system  of  cooling  is  used.  The  cooling 
fan  is  mounted  on  the  forward  end  of  the  crankshaft. 
It  draws  in  air  through  a  dummy  radiator  and  forces 
it  under  pressure  up  the  front  of  the  engine  through  a 
duct  which  carries  it  over  the  cylinder  heads.  It  then 
passes  down  past  the  cylinder  walls  which  are  provided 
with  vertical  cooling  fins.  These  fins  are  integral  with 
the  cylinder  walls. 

The  engine  has  six  individually  cast  cylinders,  with 
314-in.  bore  and  5-in.  stroke.  The  valves  are  located 
in  the  head  and  are  actuated  by  push  rods  and  rocker 
arms.  The  clutch  is  a  Borg  &  Beck,  single  dry  plate 
and  the  gearset,  which  is  provided  with  a  lock,  furnishes 
three  speeds.  Ignition  is  by  Bosch  magneto  and  the 
starting-lighting  system  comprises  Westinghouse  gener- 
ator and  motor  and  Exide  battery.  The  carbureter  is  a 
Zenith  and  is  fed  by  a  Stewart  vacuum  system. 

The  axles  are  of  Fox  design.  Semi-elliptic  springs 
are  used  front  and  rear.  The  service  brake  operates 
on  the  transmission  and  the  emergency  internally  on 
drums  on  the  rear  wheels.  The  steering  gear  is  a  Ross 
and  the  wheel  equipment  is  optional.  The  tires  are 
32  X  4V2  cord  and  the  wheelbase  132  in.  Equipment  in- 
cludes Moto-Meter,  Watson  stabilitors,  power  tire  pump, 
rear  view  mirror  and  windshield  cleaner. 
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Selling   for   less   than    $500  the    Gray    chassis   which    is    on    exhibition    at    the    Commodore    hotel,    presents    a    study    in 

design    primarily    arranged    for    manufacture    on    a    quantity  basis 


Durant  Six 

Durant  is  showing  its  new  six-cylinder  chassis.  This 
has  been  completely  designed  from  the  old  Sheridan  car. 
it  incorporates  the  Ansted  engine,  which  is  a  3y2  x  4y2- 
in.  unit,  said  to  develop  70  brake  horsepower  at  3000 
r.p.m.  The  engine  is  provided  with  Auto-Lite  electrical 
system,  Rayfield  carbureter  and  Stewart  vacuum  system. 
Other  units  include  a  dry  disk  clutch  and  Timken  axles 
and  32  x  4i/2-in.  Fisk  cord  tires  are  used.  There  are 
some  notable  accessibility  features  on  the  car,  particu- 
larly in  the  brake  adjustments. 

Case  Model  X 

The  Case  Model  X  is  one  of  the  new  chassis.  It  has 
a  Continental  model  7-R  engine.  The  previous  Case  model 
used  a  Continental  9-M.  The  new  model  is  a  six-cylinder 
of  31/i-in.  bore  by  4y2-in.  stroke.  The  Model  7-R  is  a 
high-speed  engine  and  at  2600  r.p.m.  develops  55  hp. 
The  new  car  has  a  wheelbase  of  102  in.,  as  compared 
with  126  in.  for  the  last  year's  model,  and  with  open 
touring  body  weighs  3050  lb.  The  chassis  is  also  fur- 
nished with  a  sedan  body  and  then  weighs  3350  lb. 

Last  year's  model  was  equipped  with  a  clutch  and  gear- 
set  made  by  parts  makers,  but  these  parts  in  the  present 
model  are  made  in  the  Case  factory.  Clutch  is  the  multi- 
ple dry  disk  type,  similar  to  that  used  on  earlier  Case  cars. 


Gray 

The  new  Gray  is  priced  under  $500.  It  is  the  product 
of  the  Gray  Motor  Corp.  of  Detroit,  of  which  Frank  L. 
Klingensmith,  formerly  of  the  Ford  Motor  Co.,  is  presi- 
dent. It  is  powered  by  a  four-cylinder,  3%  x  4-in.,  L-head 
engine.  The  exhaust  and  intake  manifolds  are  located 
on  the  righi  side  of  the.  engine,  as  are  the  combined  gen- 
erator and  ignition  unit.  The  starting  motor  is  located 
on  the  left  side.  Lubrication  is  by  splash.  Gasoline  is 
supplied  by  gravity  from  the  main  tank,  which  is  located 
under  the  cowl.     Cooling  is  by  thermo-syphon. 

The  clutch  and  gearset  are  a  unit  with  the  engine. 
The  former  is  of  the  single-disk  type  and  the  latter  pro- 
vides three  speeds  forward.  The  rear  axle  is  a  semi- 
floating  Timken  with  spiral  gears.  The  drive  pinion  is 
integral  with  the  driveshaft.  The  ser\'ice  brake  is  of 
the  internal  type  on  the  rear  wheels  and  the  emergency 
operates  on  the  transmission.  The  springs  are  quarter 
elliptic  front  and  double  quarter  elliptic  rear.  The  tires 
are  30  x  3y2  in.  on  demountable  rims.  The  steering  gear 
is  of  the  spur  gear  type  with  16-in.  wheel.  The  controls 
consist  of  gas  and  spark  levers  on  the  wheel  and  foot 
accelerator  pedal.    The  wheelbase  is  100  in. 

Standard  equipment  includes  electric  horn,  tools  and 
spare  rim  mounted  at  the  rear.  The  cushions  are  5  in. 
deep  and  the  doors  21   in.  wide.     The  door  handles  are 


Mounting    of    starting    motor    on    the    new    Gray    four, 
cylinder  engine 


Intake  side  of  new  Gray  engine  showing  the  hot-spot 

manifold 
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located  on  the  inside.  Other  features  are  crowned  fend- 
ers, ventilating  windshield  and  one-man  top  with  side 
curtains. 

Westcott 

The  Westcott  Model  A-44  is  shown  for  the  first  time 
and  incorporates  a  transmission  brake  of  exclusive  West- 
cott design.  The  Model  C-48  designation  has  been 
changed  to  D-48.  The  new  Model  A  has  a  Continental 
engine,  six-cylinder,  SVi  x  4I/2,  120-in.  wheelbase,  and 
is  fitted  with  32  x  4-in.  tires. 

Bournonville  Rotary  Six 

The  Rotary  Six,  another  newcomer  at  the  show,  is  a 
130-in.  wheelbase  car  fitted  with  an  engine  having  an 
overhead  rotary  distributor  valve.  This  distributor  valve 
essentially  is  a  shaft  about  3  in.  in  diametei',  having 
depressions  cut  into  it  to  form  the  passages  for  the 
entrance  and  exit  of  the  gases.  The  engine,  owing  to 
the  overhead  valve  layout,  is  necessarily  quite  high  and 
the  hood  on  this  car  gives  evidence  of  this  fact.     The 


car  is  to  sell  for  $6,000.  Other  features  include  Columbia 
axles,  Brown-Lipe  transmission,  Borg  &  Beck  clutch  and 
metal  universal  joints.  Only  a  seven-passenger  touring 
car  is  shown,  this  being  fitted  with  wire  wheels  which 
come  as  regular  equipment. 

Hanson  Light  Six 

A  new  light  six-cylinder  car  is  being  shown  by  the 
Hanson  Motor  Co.  In  many  respects  the  car  uses  the 
same  units  as  the  larger  Hanson  model.  The  Little  Six 
is  a  112-in.  wheelbase  job,  seating  five  passengers.  Up- 
holstery is  of  long  grain  leather.  The  frame  is  quite 
deep  for  so  small  a  car,  having  a  6-in.  depth.  Both  axles 
are  Timkens,  the  brake  drums  being  14  in.  in  diameter. 
A  feature  which  makes  for  easy  riding  is  the  use  of 
54-in.  rear  springs,  which  are  underslung  from  the  axle. 
Disk  wheels  are  regular  equipment  on  the  new  model. 
The  car  at  the  show  has  a  special  Hansen  engine,  but 
at  this  writing  it  is  uncertain  as  to  whether  it  or  the 
Continental  will  be  used.  The  car  sells  for  $995  f.o.b. 
Atlanta,  Ga. 


Trends  in  Chassis  Design  at  the  New  York 

Show 


By  P.  M.  Heldt 


AN  impression  of  substantial  and  healthy  progress  in 
design  is  carried  away  from  the  show  after  an  in- 
spection of  details  of  transmission,  running  gear 
and  controls.  Naturally,  the  improvements  are  very  un- 
evenly distributed;  that  is  to  say,  there  is  a  very  consid- 
erable number  of  cars  at  the  show  that  are  exactly  the 
same  in  all  important  particulars  as  they  were  last  year, 
while  others  are  materially,  if  not  radically,  changed. 
Moreover,  there  are  a  goodly  number  of  entirely  new 
models  and  some  new  makes  on  view.  On  the  whole  the 
most  progress  in  design  seems  to  have  been  made  where  it 
was  most  needed,  which  is  a  matter  for  satisfaction. 

In  judging  the  trend  of  design  one  must  not  lose  sight 
of  the  economic  conditions  which  have  prevailed  during 
the  past  year.    We  have  passed  through  a  period  of  defla- 
tion, and  what  demand  for  cars  we  have  had  has  been 
mainly  for  vehicles  of  greater  utility  at  decreased  cost. 
The  price  trend  has  been  constantly  downward.     In  view 
of  these  conditions  it  is  easy  to  realize  that  many  of  the 
well  established  firms  have  found  it  inexpedient  to  change 
their  designs.     In  cases  where  the  same  model  has  been 
manufactured   continuously   for   a  number   of   years,  the 
"bugs"  or  obvious  defects  that  so  rften  characterize  first 
year  models  have  been  completely  eliminated,  and  while 
it  would  not  be  difficult  to  suggest  improvements  in  de- 
sign,  these   would   generally   occasion  material   increases 
in  manufacturing  cost  and  would  not  be  warranted  under 
present   conditions.     Most  of   such   improvements   would 
probably  be  better  classified  as  luxuries  than  as  utilities. 
Of  course,  there  is  to-day  a  demand  for  high  class  as  well 
as  cheap  cars,  as  there  always  has  been,  but  in  view  of 
the  general  price  trend  in   the   industry   we   can  hardly 
expect  features  of  luxury  to  multiply  jusi  now. 

Unfortunately  not  all  cars  are  in  that  advanced  state 
of  development  where  they  have  been  entirely  ridded  of 
weaknesses  of  design  which  cause  annoyance  and  expense 
to  owners,  and  efforts  made  during  the  year  to  eradicate 
such  features  of  weakness  have  been  most  praiseworthy. 
Following  is  a  synopsis  of  the  outstanding  trends  in 
chassis  design  as  revealed  by  an  inspection  on  the  open- 


ing day  of  cars  at  the  show  proper  and  in  the  various 
hotel  exhibits: 

1.  Increased  use  of  the  single  plate,  multiplying  lever 
type  of  clutch,  particularly  on  low  priced  cars. 

2.  Widespread  adoption  of  involute  keyed  or  "gear- 
toothed"  spiders  and  drums  for  multiple  disk  clutches. 

3.  Endeavors  to  overcome  chattering  or  noise  and  a 
tendency  to  failure  to  disengage  in  such  clutches. 

4.  Increased  use  of  transmission  locks. 

5.  Provisions  for  makmg  gear  cases  oil-tight. 

6.  Relocation  of  gear  cases  or  redesign  of  shifting 
levers  for  more  comfortable  operation. 

7.  Further  increase  in  the  use  of  fabric  universal  joints. 

8.  Oil  lubrication  for  metal  universal  joints. 

9.  Increased  use  of  transmission  brakes,  particularly 
on  low-priced  cars. 

10.  Almost  complete  disappearance  of  the  straight 
bevel   gear  drive. 

11.  Cleaning  up  of  chassis  layout  by  placing  brake  rods 
inside  frame. 

12.  Strengthening  of  frames  by  use  of  heavier  stock 
or  deeper  sections,  or  by  the  provision  of  additional  cross 
members,  particularly  tubular  members. 

13.  Almost  complete  elimination  of  grease  cups. 

14.  Provision  of  improved  steering  hand  wheels. 

15.  Almost  universal  use  of  die-cast,  friction  held  con- 
trols. 

16.  Wider  adoption  of  anti-friction  bearings  in  steer- 
ing gears  and  steering  knuckles  for  easier  steering. 

These  various  improvements,  together  with  some  other 
features,  ar^  worth  discussing  in  some  detail. 

Clutch  Changes 

The  single  plate  clutch  with  multiplying  levers,  which 
came  into  prominence  some  four  or  five  years  ago,  first 
found  a  wider  field  of  application  in  the  commercial  ve- 
hicle line.  It  is  an  excellent  type  of  clutch,  particularly 
for  use  on  cars  of  low  or  moderate  power,  because  of  its 
small  inertia,  permitting  gear  changing  without  destruc- 
tive clashing,  and  also  because  it  is  simple  and  therefore 
cheap  to  manufacture.  This  type  has  recently  been  taken 
up  by  additional  parts  makers,  and  it  is  now  also  manu- 
factured by  car  makers  for  their  owm  use.  An  improve- 
ment recently  introduced  in  one  design  consists  in  means 
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£p!it  se:ir-tco'Ji   used  on   Lincoln  cars  to  prevent  rattle 
when     clutch     is    disengaged 

for  equalizing  the  pressure  on  all  three  levers.  With  the 
ordinary  arrangement,  where  these  levers  must  be  sep- 
arately adjusted,  one  can  by  no  means  be  sure  that  the 
pressure  of  all  levers  is  alike. 

For  the  large  cars  the  multiple  dry  disk  type  of  clutch 
is  in  most  extensive  use.  In  the  earlier  designs  of  this 
type,  and  in  some  present  ones,  the  disks  are  driven  by  a 
relatively  small  number  of  keys  or  studs,  and  this  often 
causes  trouble  on  account  of  rapid  wear  of  the  key  slots 
or  holes  in  the  disks.  To  overcome  this,  the  practice  of 
cutting  keyways  in  the  form  of  involute  gear  tooth  spaces 
all  around  the  circumference  of  the  clutch  disks  (outer 
circumference  of  driving,  inner  of  the  driven  disks)  and 
providing  the  flywheel  drum  and  clutch  spider  with  corre- 
sponding keys  or  teeth,  has  gained  vogue.  This  obviates 
the  trouble  from  rapid  wear,  but  it  introduces  another 
difficulty.  The  involute  splines  much  be  given  a  certain 
degree  of  freedom  or  else  the  clutch  will  not  release  prop- 
erly when  the  pedal  is  depressed,  but  will  drag.  If  the 
splines  are  made  suflJiciently  free  so  the  disks  will  separ- 
ate readily  when  the  spring  pressure  is  removed,  the  disks 
are  apt  to  chatter  or  cause  an  unpleasant  noise.  During 
the  past  year  a  number  of  manufacturers  have  set  them- 
selves the  task  of  eliminating  this  chatter,  and  the  results 
of  their  efforts  may  be  seen  at  the  show. 

In  the  Lincoln  clutch  three  or  four  teeth  of  one  disk  are 
saw-slotted  and  the  teeth  are  then  slightly  spread  so 
they  fit  in  their  tooth  spaces  with  a  slight  pressure  (see 
sketch).  This  is  said  to  completely  overcome  the  dis- 
agreeable chattering  action. 

In  the  Detlaff  clutch  used  on  the  Dort  car,  as  shown  by 
the  sectional  views  herewith,  coiled  tension   springs  are 


Diecast  clutch  spider  with  hardened  steel  Inserts,  used 
on   Hudson  cars 


New    Detlaff   clutch    used   on    Dort   cart   ha*   springs   to 
prevent    rattle    on    disengagement 

used  to  prevent  rattling  of  the  plates  when  the  clutch  is  dis- 
engaged. The  driving  disks  are  provided  with  three  cut- 
outs in  their  periphery-  in  which  these  springs  are  located. 
One  end  of  the  spring  hooks  Dver  a  po.st  secured  into  the 
web  of  the  flywheel,  while  the  other  end  engages  into  a 
hole  in  the  disk  near  the  circumference  thereof.  The  ef- 
fect of  the  springs  is  to  constantly  pull  the  disks  sideways 
against  the  driving  studs. 

Improvements  with  substantially  the  same  object  in 
view  were  made  in  the  Hudson  clutch,  which  is  of  the 
cork  insert  multiple  disk  type.  In  this  the  cork  inserts 
were  formerly  carried  in  the  driven  disks,  and  as  the  disks 
containing  the  corks  must  be  made  of  considerable  thick- 
ness, these  were  the  heavier  of  the  two  sets  of  disks. 
Recognizing  the  fact  that  the  driven  member  of  a  clutch 
should  be  the  lighter  one  if  at  all  possible,  in  order  to 
reduce  the  clashing  effect  in  gear  shifting  to  a  minimum, 
the  Hudson  engineers  made  the  driving  disks  of  heavier 
material  and  put  the  cork  inserts  in  them,  making  the 
driven  disks  in  the  form  of  thin  steel  plates.  The  drum 
or  spider  of  this  clutch  is  now  made  in  the  form  of  a  die 
casting,  which  offers  advantages  from  the  production  point 
of  view,  but  as  materials  suitable  for  die  cii^ting  are  never 
very  hard,  and  therefore  do  not  possess  good  wearing 
qualities  under  hea\T  pressures,  it  was  necessar>'  to  pro- 
vide wearing  surfaces  of  other  material  in  the  form  of  in- 
serts of  strip  steel  on  which  the  keys  of  the  disks  bear. 
The  driven  member  is  formed  with  four  T  slots  like  a 
planer  bed  into  which  these  inserts  snap.  There  are  also 
eight  thimble-shaped  inserts  in  the  driven  member  which 
receive  the  clutch  springs.  On  the  driving  studs  between 
lugs  on  the  driving  disks  are  inserted  coiled  springs  which 
effect  positive  separation  of  the  disks  when  the  clutch  is 
disengaged.  There  are  also  shear  springs  which  coil 
around  the  driving  studs  once  and  whose  ends  hook  over 
the  edges  of  the  driving  piates,  which  tend  to  prevent  rat- 
tle of  the  plates  when  the  clutch  is  disei.gaged. 

Transmission  L«K*ks 

Locks  on  the  transmission  cover,  of  which  there  were 
only  two  examples  two  years  ago,  are  now  seen  on  a  great 
many  cars.  Of  course,  the  great  number  of  car  thefts 
during  the  past  few  years  has  brought  the  subject  of 
theft  retardants  prominently  to  the  fore,  and  there  is  no 
doubt  that  a  substantial,  non-pickable  lock  by  which  the 
gear  shift  lever  can  be  locked  in  neutral  has  considerable 
merit. 

There  seems  to  be  a  tendency  toward  the  increased  use 
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Felt     ring     under     ball     of 
Haynes  shifting  lever  pre- 
vents   oil    leakage 


of  oil  lubrication  for  transmissions.  Oil  lubrication,  how- 
ever, calls  for  oil-tight  gear  cases.  Even  with  grease  lu- 
brication a  fairly  tight  case  is  an  advantage,  because  in 
extreme  summer  heat  or  when  the  car  is  being  driven  on 
one  of  the  lower  gears  for  long  periods  of  time,  the  grease 
becomes  quite  fluid  and  the  pressure  of  the  heated  air  in 
the  case  then  tends  to  force  it  out  through  any  openings 
there  may  be.  The  easiest  exit  is  usually  through  the 
shifter  rod  guides,  if  these  are  not  provided  with  covers 
or  thimbles,  as  they  often  are  in  the  more  expensive  cars. 

Convenience  in  Gear  Shifting 

Those  whose  memory  goes  back  to  the  time  when  center 
control  first  came  into  use  will  remember  that  in  the 
early  applications  the  control  levers  were  often  in  very 
awkward  positions;  sometimes  part  of  the  seat  was  even 
cut  away  to  give  free  range  to  the  gear  shifting  lever. 
Even  in  present  models  gear  shifting  is  by  no  means 
uniformly  convenient,  the  gear  shifting  levers  being  some- 
times of  unsuitable  design  and  in  other  cases  located  in 
positions  where  they  are  hard  to  reach  from  the  driver's 
seat,  at  least  in  some  of  the  gear  positions.  In  talking 
with  exhibitors,  several  mentioned  having  redesigned  their 
shifting  levers  and  in  at  least  one  case  the  gearcase  was 
moved  in  order  to  bring  the  shifting  lever,  which  is  located 
on  the  cover  thereof,  into  a  more  convenient  position  for 
the  driver. 

Directly  back  of  the  transmission  comes  the  transmis- 
sion brake,  if  one  is  used,  and  any  visitor  to  the  show 
can  readily  convince  himself  of  th  -  fact  that  the  trans- 
mission brake  is  gaining  in  favor  with  American  de- 
signers. In  Europe  transmission  brakes  are  almost  uni- 
versal, while  in  this  country  they  were  a  rarity  ten  years 
ago.  The  reason  for  the  prevalence  of  the  practice  here 
of  fitting  both  brakes  to  the  rear  wheels  is  believed  to  be 
as  follows:  About  1904  the  Packard  Motor  Car  Co.  came 
out  with  its  Voiture  Legere,  the  racing  counterpart  of 
which  was  known  as  the  Gray  Wolf.  This  car  marked  a 
big  step  in  advance  in  American  design  ard  became  more 
or  less  of  a  model  after  which  engineers  patterned  their 
designs.  This  early  Packard  had  its  transmission  on  the 
rear  axle,  a  construction  with  which  it  is  obviously  im- 
possible to  use  a  transmission  brake,  as  the  brake  would 
be  ineffective  if  the  gear  were  disengaged.  Evidently 
some  of  those  who  accepted  the  Packard  as  a  model  failed 
to  realize  that  the  double  brake  on  the  rear  wheels  was  a 
feature  to  which  there  was  no  alternative  in  that  car,  and 


adopted  it  for  cars  in  which  there  was  no  need  for  this 
construction. 

Among  present  users  of  transmission  brakes  may  be 
mentioned  Franklin,  Cleveland,  Chandler,  Westcott,  Lib- 
erty, Holmes,  Earl,  Nash,  Elgin,  Ford,  Fox  and  Gray.  It 
will  be  noticed  that  quite  a  few  of  the  lower-priced  cars 
embody  this  feature,  and  the  consideration  that  one  brake 
close  to  the  control  device  (thus  requiring  short,  simple 
connections,  costs  less  than  two  brakes  on  the  rear  wheels 
with  long  rods  and  more  complicated  connections  and  pos- 
sibly equalizing  gear)  may  have  been  determining  in  some 
cases.  This  remark  is  not  made  in  any  carping  spirit,  be- 
cause as  long  as  equally  good  service  is  derived,  the  sim- 
pler and  cheaper  the  means  of  attaining  the  desired  end 
the  better. 

Unfortunately,  as  compared  with  the  substantial  trans- 
mission brakes  found  on  most  European  cars  of  the  bet- 
ter makes,  sometimes  fully  inclosed,  some  of  the  transmis- 
sion brakes  on  American  cars  are  of  rather  flimsy  appear- 
ance.    With  the  limited  diameter  of  the  brake  drum  for 
the  transmission  brake,  it  must  be  made  comparatively 
wide  to  get  enough  surface,  and  this  calls  for  a  consider- 
able overhang  of  the  brake  support  and  the  support  for 
the  operating  lever.     These  supports  must  therefore  be 
made  exceptionally  rigid  to  stand  up  to  their  work.     A 
good  design  in  this  respect  may  be  seen  on  the  Fox  car. 
Further  gains  are  shown  by  the  fabric  type  of  universal 
joint,  and  it  would  now  seem  that  the  only  thing  that 
could  possibly  stop  its  continued  conquest  of  the  field  would 
be  the  popularization  of  the  third  member  type  of  rear 
axle,   that   is,   an  axle  having  a  propeller  shaft  housing 
built  integral  with  it.    With  this  type  of  axle  a  spherical 
joint  is  generally  used  at  the  forward  end,  and  the  dimen- 
sions of  this  ball  joint  are  insufficient  to  take  a  fabric  type 
of  universal. 

Recently  several  manufacturers  of  metal  universal  joints 
have  brought  out  joints  designed  for  oil  lubrication,  and 
these  are  now  beginning  to  make  their  appearance  on 
cars.  In  one  car  at  the  show  the  hollow  propeller  shaft 
serves  as  an  oil  reservoir  for  lubricating  the  universal 
joints. 

This  year  the  low-priced  contingent  at  the  show,  in- 
cluding Chevrolet,  Oakland  and  Dort,  has  given  up  the 
final  drive  by  straight  bevel  gears,  and,  making  an  ex- 
ception of  the  Ford,  which  is  not  at  the  show,  the  spiral 
bevel  gear  now  reigns  supreme  and  undisputed  in  the 
passenger  car  field. 

There  are  a  good  many  cars  at  the  show  in  which  the 
frames  have  been  made  more  rigid  during  the  past  year. 
In  some  cases  the  side  bars  are  actually  stronger  than  in 


Fuel   pipes  on   Locomobile  are  supported   under  chassis 
frame    by   special    brackets   and    are   easily    removed 
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the  preceding  models,  being  either  nnade  of  heavier  stock 
of  sheet  steel  or  else  having  a  deeper  section  or  wider 
.flanges.  But  in  the  majority  of  cases  one  or  more  cross 
members  are  added  or  existing  cross  members  are  made 
of  deeper  or  stronger  section.  Tubular  cross  members  at 
the  front  or  rear  or  both  are  constantly  gaining  in  favor. 
Such  members  are  particularly  serviceable  in  preventing 
vi^eaving  of  the  frame.  A  good  example  of  the  use  of  a 
tubular  cross  member  is  found  in  the  new  Gray  low- 
priced  car  which  has  only  a  single  cross  member  to  the 
frame  back  of  the  engine;  that  cross  member  is  a  tube 
of  considerable  diameter  and  heavy  wall  thickness.  Among 
makes  of  cars  with  stiffened  or  heavier  frames  may  be 
mentioned  Nash,  Studebaker,  Auburn,  Lexington,  Cole, 
Stearns,  Liberty,  Westcott  and  Gardner.  On  the  Stearns 
a  very  deep  central  cross  member  has  been  substituted  for 
one  of  less  strength  in  the  vertical  plane.  This  cross  mem- 
ber has  a  large  opening  stamped  in  it  through  which  pass 
the  propeller  shaft  and  torque  arm.  The  object  of  this 
cross  member  is  not  only  to  add  to  the  rigidity  of  the 
frame  but  also  to  serve  as  a  guard  for  the  propeller  shaft 
and  torque  arm,  preventing  these  from  falling  to  the 
ground  and  causing  a  serious  accident  in  case  they  should 
become  disconnected  at  the  forward  end.  On  the  Chan- 
dler a  simple  brace  for  the  spring  bracket  at  the  forward 
end  of  the  rear  spring  was  observed.  The  spring  bracket 
is  in  the  form  of  a  U  directly  below  the  frame  channel, 
as  shown  in  the  sketch,  and  a  diagonal  brace  from  a  cross 
member  runs  to  the  bottom  of  the  bracket. 

Aside  from  the  tendency  to  increased  use  of  transmis- 
sion brakes  there  does  not  appear  to  be  much  new  in  brake 
design.  On  the  Templar  a  ring  is  swaged  to  the  edge 
of  the  brake  drum  on  the  outside  to  reinforce  it.  On  sev- 
eral models  the  brake  rods  have  been  removed  from  the 
outside  of  the  frame  and  put  inside  where  they  are  less 
conspicuous  when  the  car  is  assembled.  Laudable  atten- 
tion has  been  given  to  the  problem  of  making  the  adjust- 
ment of  the  brake  easier.  The  Gemmer  device,  brought 
out  about  a  year  ago,  by  which  the  brake  rods  can  be 
taken  up  without  taking  the  pin  out  of  a  yoke  connector, 
was  seen  on  two  or  three  cars  at  the  show,  and  a  similar 
device  is  found  on  the  new  Durant  car.  The  Durant  brake 
rod  adjuster  is  shown  herewith.  An  internally  threaded 
sleeve  is  screwed  over  the  end  of  the  brake  rod.  This 
sleeve  is  reduced  in  diameter  over  part  of  its  length  and 
the  reduced  portion  passes  through  the  eye  of  an  eye  bolt 


Brake    adjusting 

device     used     on 

the    Durant 


whose  shank  passes  through  a  hole  in  an  arm  on  the  brake 
pedal.  An  annular  washer  and  a  ring  nut  hold  the  sleeve 
in  the  eye  of  the  eye  bolt. 

In  connection  with  brake  design  is  has  been  a  wonder  to 
the  writer  that  apparently  more  makers  than  formerly 
put  out  their  cars  without  brake  equalizers.  His  own 
experience  is  that  this  is  a  serious  defect,  as  it  is  quite 
impossible  to  so  adjust  brake  rods  that  the  two  brakes 


Brace  for  spring  bracket   uied   on  forward  end  of  r9»r 
spring    on    Chandier  chassis 

will  grip  equally  if  no  equalizer  ''s  provided.  Usually  the 
brake  on  one  wheel  will  exert  much  more  retarding  effect, 
with  the  result  that  that  wheel  will  slip  on  the  slight- 
est provocation  and  its  tire  will  show  rapid  wear.  An 
acquaintance  spoken  to  at  the  show,  who  is  also  "blessed" 
with  a  car  without  brake  equalizers  fully  confirmed  these 
observations.  It  may  be  that  designers  reason  that  the 
brake  linkage  is  hidden  on  the  car  and  the  average  pur- 
chaser never  asks  about  it,  so  why  assume  this  additional 
expense?  It  is  safe  to  say,  however,  that  users  who  have 
once  been  annoyed  by  seeing  one  of  their  rear  tires  wear 
out  in  short  order,  because  of  constant  slipping  under  brake 
action,  will  look  out  for  this  matter  when  in  the  market 
for  a  new  car.  Of  course,  it  is  conceivable  that  in  certain 
brake  linkages  incorporating  rather  flexible  cross  shafts, 
the  brakes  could  be  applied  with  nearly  equal  pressure  even 
though  they  were  not  adjusted  absolutely  equally,  but 
such  flexible  linkages  are  objectionable  for  another  reason, 
in  that  they  give  the  driver  a  feeling  of  insecurity.  In 
the  writer's  opinion  there  are  few  parts  that  are  not  abso- 
lutely essential  to  the  operation  of  a  car  that  warrant  so 
well  the  expense  of  their  installation  as  does  a  simple  ef- 
fective rattle  proof  brake  equalizer.  Oakland  has  adopted 
brake  equalizers  this  year. 

Steering  Wheel  Changes 

Coming  now  to  steering  gear,  it  is  of  interest  to  observe 
that  a  good  many  manufacturers  during  the  past  year 
have  changed  their  steering  wheels.  Some  that  were  for- 
merly 17  in.  in  diau.eter  have  been  increased  to  18  in. 
(Gardner,  for  instance)  ;  others  have  changed  to  the  com- 
position, non-wearing  rim  with  scallops  on  both  the  inside 
and  the  outside;  still  others  use  walnut  rims  with  walnut 
spokes  extending  in  either  all  the  way  to  the  metal  hub  or 
to  metal  spokes  extending  a  short  distance  from  the  hub» 
and  the  Gardner  has  adopted  an  aluminum  steering  wheel 
spider  instead  of  a  malleable  iron  one.  The  new  Standard 
car  is  an  example  of  the  use  of  a  walnut  rim  and  walnut 
spokes  in  the  steering  wheel,  and  the  same  car  also  has  a 
walnut  instrument  board. 

In  several  instances  ball  thrust  beanngs  have  been  puc 
into  steering  gears  where  plain  thrust  washers  were  for- 
merly used,  and  the  Studebaker  among  others  is  now  fit- 
ting roller  bearings  on  its  steering  knuckle  pins,  the  ob- 
ject of  both  of  these  improvements  being  to  render  the 
car  easier  to  steer.  Looking  over  the  steering  gears  and 
their  connections,  the  writer  was  somewhat  surprised  at 
the  crooks  in  some  of  the  drag  links.  The  reason  why 
these  links  are  given  these  awkward  shapes  is  fairly  ob- 
vious; it  is  desired  to  make  the  turning  radius  as  short 
as  possible,  and  to  prevent  limitation  of  the  steering  de- 
flection by  the  drag  link  it  is  bent  to  such  form  that  it  is 
out  of  the  way  of  the  wheel  when  the  latter  is  swung 
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around  till  it  is  practically  up  to  the  frame.  Bending  the 
drag  links  to  the  extent  seen  on  some  cars  greatly  weakens 
them.  It  might  be  argued  that  the  links  in  any  case  are 
strong  enough  for  their  work,  and  while  this  may  be  so, 
the  fact  remains  that  if  they  were  made  straight  the  same 
strength  could  be  obtained  with  much  less  weight.  There 
are  many  cars  on  which  the  links  are  absolutely  straight, 
while  in  others  there  is  only  a  slight  offset.  In  the  Stude- 
baker,  in  which  the  frame  tapers  from  end  to  end,  the 
front  springs  are  arranged  parallel  with  the  axis  of  the 
car,  so  that  their  rear  ends  are  inside  the  frame,  which 
seems  to  obviate  the  need  of  greatly  bending  the  drag  link 
in  order  to  obtain  a  large  limiting  steering  angle.  Drag 
links  with  such  crooks  in  them  that  they  look  as  though 
they  had  been  in  a  wreck  do  not  appeal  to  the  mechanical 
sense. 

Frames  tapering  from  end  to  end,  with  their  side  rails 
absolutely  straight,  have  become  very  common.  In  a  few 
instances  either  the  rear  end  as  far  forward  as  the  rear 


springs  extend,  is  made  parallel  with  the  axis  of  the  car, 
and  in  some  cases  the  front  end  is  also  parallel  with  the 
frame   axis.      But   the   bottle-necked   type   of   frame   has  • 
passed  definitely  out  of  use. 

Grease  cups  in  chassis  lubrication  have  come  to  be  a 
rarity.  Numerous  makers  again  have  adopted  the  high 
pressure  grease  gun  method  of  lubrication,  while  others 
have  adopted  the  method  of  lubrication  by  oil  fed  in  the 
same  way  as  the  ordinary  oilers. 

The  Dorris  car  is  provided  with  a  new  tire  carrier 
which  holds  two  tires  and  rims  securely  locked  in  posi- 
tion as  shown  in  the  accompanying  sketch. 

A  good  deal  of  interest  centers  in  the  Gray  car  exhib- 
ited at  the  Commodore,  which  is  to  sell  at  less  than  $500, 
according  to  announcement.  Among  the  officials  of  the 
company  which  plans  to  put  this  car  on  the  market  is 
Klingensmith,  formerly  executive  vice-president  of  the 
Ford  Motor  Co.  It  is  significant  that  while  other  former 
lieutenants  of  Henry  Ford  who  dissociated  themselves  from 
the  Ford  enterprises  and  started  out  "on  their  own  hook," 
like  the  Dodges  and  Harold  Wills,  carefully  avoided  the 
field  in  which  direct  Ford  competition  might  be  expected, 
Klingensmith  is  preparing  to  put  out  a  car  that  seems  to 
have  exactly  the  same  range  of  appeal  as  the  Ford.  To 
engineers  the  design  of  the  new  Gray  is  of  much  interest 
as  indicative  of  what  a  car  of  cheap  production  possibil- 
ities should  be.  It  has  a  frame  with  only  a  single  cross 
member  back  of  the  unit  power  plant,  and  that  tubular. 
The  rear  axle  is  of  the  pressed  steel  type  with  spiral 
bevel  gear  drive.  In  connection  with  this  feature  it  would 
appear  that  the  spiral  bevel  gear  is  as  cheap  as  the  straight 
bevel  gear,  or  at  least  very  nearly  so,  if  you  do  not  have 
to  scrap  an  expensive  installation  for  cutting  straight 
bevel  gears.  The  springs  are  quarter  elliptic,  those  in  the 
rear  being  double,  superposed.  The  steering  gear  seems 
to  comprise  a  double  set  of  spur  gears  or  what  is  known 
as  a  compound  gear,  at  the  bottom  of  the  steering  post, 
and  from  it  connection  is  made  to  the  steering  knuckle  on 
the  opposite  (right  hand)  side.  Both  axles  are  of  Tim- 
ken  make.  The  wheelbase  is  100  in.  and  the  wheels  are 
30  X  31/2  in. 


Powerplant  Trends  as  Seen  at  the  Show 


By  Herbert  Chase 


THOSE  who  were  looking  for  radical  departures  in 
means  for  better  handling  of  fuels  were  able  to 
discover  but  little  of  this  nature  in  the  cars  on 
view  this  week  at  the  National  Automobile  Show  and  in 
various  hotels  in  New  York. 

There  is,  however,  an  encouraging  tendency  to  pro- 
vide devices  for  better  vaporization  of  the  fuel,  most  of 
these  being  in  the  nature  of  hot  spots  or  some  form  of 
exhaust  jacket  around  a  portion  of  the  inlet  manifold. 
In  some  cases  means  are  provided  for  manually  varying 
the  quantity  of  heat  applied  to  the  manifold.  Examples 
of  this  are  the  new  Studebaker  Special  Six  which,  as 
shown  in  the  accompanying  cut,  is  "provided  with  a  shut- 
ter for  controlling  flow  of  exhaust  gas  into  jacket  around 
inlet  manifold,  and  the  Buick  Six  in  wh'ch  a  shutter 
in  the  exhaust  pipe  is  interconnected  with  the  throttle 
in  such  a  way  that  the  amount  of  exhaust  deflected 
through  the  exhaust  jacket  of  the  inlet  manifold  is 
varied  with  change  in  the  position  of  the  throttle. 

Among  the  engines  employing  hot  spots  are  some  of 
the  Continental  jobs  fitted  in  several  cars  including,  for 
example,    the    Columbia.      The    special    engine    built    for 


Jordan  by  Continental  also  has  a  hot  spot.     Others  of  the 
newer  cars  which  have  hot  spots  in  various  forms  are 


Manifold  layout  on  the  new  Studebal<ep  Special  Six, 
showing  the  lever  connected  to  the  shutter  which 
controls     flow     of     exhaust     into     jacket     around     inlet 

manifold 
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the  Goodspeed,  Gray,  Leach,  Mitchell  and  the  Elgin  fitted 
with  a  Falls  engine.  The  H.C.S.  and  the  new  Walker 
engine  used  in  the  Grant  car  are  among  the  engines  fitted 
with  combination  inlet  and  exhaust  manifolds  cast  in  a 
single  piece,  the  latter  having  a  small  hot  dome  to  aid 
in  vaporization  of  the  fuel.  In  the  new  Rickenbacker 
and  some  other  cars  a  ram's  horn  type  of  manifold  is  u.sed 
in  combination  with  the  hot  spot,  the  arrangement  being 
such  that  fuel  deposited  on  the  walls  of  the  ram's  horn 
portion  drains  toward  the  cylinder  and  is  vaporized  by 
contact  with  hot  walls  in  the  cylinder  head.  A  varia- 
tion of  the  hot  spot  idea  is  seen  in  the  new  Frontenac 
in  the  form  of  a  slotted  aluminum  cone  which  is  heated 
by  the  exhaust  at  one  end  and  is  in  contact  with  inlet 
gases  to  which  it  conducts  heat  at  the  other  end. 

In  the  Premier  engine  and  the  Ansted,  which  is  used 
in  the  new  Durant  Six  and  in  Lexington  cars,  provision 
is  made  whereby  fuel  thrown  out  of  the  air  stream  is 
vaporized  by  contact  with  exhaust  heated  ribs  on  the 
interior  surface  of  the  inlet  manifold.  The  latter  is  so 
disposed  as  to  add  a  minimum  of  heat  to  the  air,  while 
still  providing  sufficient  heat  for  vaporization  of  liquid 
fuel. 

The  Dorris  engine  is  equipped  with  a  device  called  a 
"distillator,"  which  is  intended  to  go  a  step  further  than 
some  of  the  other  vaporizing  systems.  In  this  device 
exhaust  heated  wells  are  provided  adjacent  to  the  inlet 
ports.  These  are  so  arranged  as  to  trap  liquid  fuel  and 
vaporize  it.  Any  fuel  which  is  not  quickly  vaporized 
runs  by  gravity  from  the  wells  to  an  exhaust  heated 
compartment  called  a  still,  adjacent  to  the  carbureter. 
The  still  is  so  arranged  that  the  heat  can  be  cut  off 
from  it  in  warm  weather  if  desired,  but  it  has  been 
found  desirable  to  use  it  the  year  'round  in  most  cases, 
and  it  is  said  to  have  resulted  in  a  very  marked  decrease 
in  the  quantity  of  fuel  which  passes  the  pistons  and  di- 
lutes the  lubricating  oil. 

In  several  of  the  eight-cylinder  engines  the  inlet  mani- 
fold is  cast  integral  with  a  passage  connected  to  the 
exhaust  manifold  of  the  respective  blocks  at  each  end. 
The  exhaust  gases  surge  back  and  forth  through  this 
passage  and  are  said  to  provide  ample  heat  for  vapor- 
izing the  fuel. 

In  some  cases  a  water  jacketed  inlet  is  still  depended 
upon  for  providing  the  heat  for  vaporization  of  the  fuel, 
and  one  new  car,  the  Wills  Ste.  Claire,  has  this  arrange- 
ment. In  the  Stevens-Duryea,  heat  is  furnished  both  by 
a  water  jacket  and  by  the  exhaust. 

In  the  new  model  Cadillac  the  carbureter  is  provided 
with  two  thermostats,  one  of  which  is  arranged  to  con- 
trol the  mixture  proportions  so  that  the  charge  is  some- 
what richer  when  the  engine  is  cold  than  when  it  is  warm. 
The  second  thermostat  controls  a  vent  on  the  float  cham- 
ber, opening  this  vent  as  the  temperature  increases.  A 
plunger  operated  by  the  accelerator  pedal  is  so  arranged 
as  to  momentarily  increase  the  pressure  in  the  float 
chamber  when  the  accelerator  is  opened  quickly,  there- 
by giving  a  richer  mixture  for  acceleration.  When  the 
vent  to  the  chamber  is  opened  by  the  thermostat,  how- 
ever, the  enriching  action  is  decreased  or  eliminated. 

Cooling  Systems 

Turning  now  to  other  phases  of  powerplant  construc- 
tion it  is  apparent  that  more  attention  is  being  given  to 
the  cooling  system.  Thermostats  for  control  of  the  cir- 
culating water  are  now  used  in  more  cars,  having  been 
fitted  to  the  Case,  Cole,  Haynes  and  Goodspeed  among 
others  of  the  newer  cars  or  models.  Heretofore  the 
thermostat  has  usually  been  so  arranged  as  to  permit 
circulation  through  the  engine  jacket  only  and  not 
through  the  radiator  during  the  warming  up  period.    In 
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Extra    water    oitlet    pipe    used    on     Marmon    engine    to 
prevent  steam    pockets   in   corners  of  jacket* 

the  new  Haynes  model  the  thermostat  is  so  installed  that 
the  pump  circulates  the  water  through  the  radiator  only 
during  the  warming  period,  and  opens  when  the  tem- 
perature in  the  jacket  has  risen  to  a  predetermined  point. 
By  this  arrangement  freezing  of  the  radiator  is  less 
likely. 

Wider  fan  belts  are  seen  on  some  cars,  including  the 
Driggs,  Dorris  and  Studebaker.  In  the  Apperson  and 
Olds  eights  an  unusually  wide  belt  is  used  for  driving 
both  the  fan  and  the  lighting  generator,  the  fan  being 
mounted  on  the  end  of  the  generator  shaft.  More  con- 
venient means  are  provided  in  some  cases  for  adjust- 
ment of  the  tension  on  the  fan  belt.  In  the  case  of  the 
Elgin  this  can  be  done  without  the  use  of  tools,  by  sim- 
ply turning  a  wing  nut.  A  spring  with  wing  nut  adjust- 
ment is  also  provided  on  the  Buick  Six.  while  the  new 
Durant  Six,  among  others,  is  provided  with  a  convenient 
eccentric  adjustment.  On  the  new  Leach  Six  the  fan  is 
positively  driven  by  a  bevel  gear  off  the  vertical  shaft 
which  connects  the  crankshaft  with  the  overhead  cam- 
shaft. The  fan  on  the  Wills  Ste.  Claire  is  provided  with 
a  clutch  arranged  to  release  automatically  when  the 
speed  of  the  engine  exceeds  a  predetermined  r.p.m.  The 
Elgin,  Dorris  and  S  adebaker  cars  are  provided  with 
larger  fans  than  formerly,  while  the  Dorris  has  also  a 
larger  radiator. 

In  the  latest  model  Marmon  an  extra  water  outlet  pipe 
is  connected  to  the  cylinder  head  at  points  just  above 
the  exhaust  ports  on  cylinders  1  and  6.  This  we  under- 
stand has  been  added  to  avoid  air  or  steam  pockets  in  the 
vicinity  of  the  exhaust  valves  of  the  cylinders  mentioned. 
The  arrangement  is  shown  in  an  accompanying  cut. 

Aids  to  Starting 

Lincoln  cars  are  now  provided  with  a  special  electri- 
cal heating  device  designed  to  facilitate  starting  in  cold 
weathtM-.  The  heating  element  is  made  of  Chromel  wire 
and  is  located  at  the  lowest  point  of  the  carbureter  near 
the  air  inlet.  When  the  strangler  handle  located  on  the 
instrument  board  is  pu'led  out  an  electric  circuit  is 
closed  through  the  heating  element,  which  carries  about 
100  amperes  for  eight  of  ten  seconds.  The  current  which 
passes  through  the  heating  element  also  passes  through 
two  sheet  metal  contact  switches  shown  in  the  accompany- 
ing cut.  One  leaf  of  this  double  switch  is  composed  of 
Invar  and  brass,  which  form  a  thermostat.  This  thermo- 
stat autcmatically  opens  the  circuit  through  the  heating 
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Switch     and     connections    used    on     the     new     Lincoln 

"electrofog,"    an    electrically    heated    device    to    assist 

in  starting  the  engine 

element  at  the  end  of  the  period  mentioned,  thus  conserv- 
ing energy  taken  from  the  battery  and  also  preventing 
the  possibility  of  fire  or  burning  out  of  the  heating  ele- 
ment. 

The  action  of  the  heat  upon  the  liquid  gasoline  re- 
sults in  the  formation  of  a  fog  and  some  permanent  gas 
in  the  inlet  pipe,  and  this  mixture  is  then  quickly  drawn 
into  the  engine  by  cranking  with  the  starter.  The  mix- 
ture is  very  easily  ignited  and  makes  it  possible  to  start 
almost  immediately  upon  cranking  the  engine. 

In  tests  made  prior  to  the  development  of  the  "electro- 
fog"  it  was  found  by  Lincoln  engineers  that  cranking  the 
engine  for  thirty  seconds  at  low  temperature  with  the 
choke  closed  would  cause  as  much  as  one-half  pint  of 
liquid  fuel  to  pass  into  the  cylinders  and  by  the  pistons 
into  the  crankcase  of  the  engine.  Since  cranking  for  this 
length  of  time  is  not  infrequent  on  any  engine  which  is 
extremely  cold,  the  utility  of  such  a  device  as  the  "elec- 
trofog" intending  to  prevent  dilution  of  lubricant  by 
raw  fuel  used  in  priming  is  apparent. 

The  new  Case  and  the  Franklin  are  among  other  cars 
regularly  equipped  with  primer-heating  devices. 

Lubrication  and  Piston  Design 

A  number  of  efforts  to  improve  the  lubrication  of  en- 
gine parts  are  in  evidence.  In  practically  all  new  cars 
some  system  of  pressure  lubrication  is  employed.  Pres- 
sure lubrication  to  the  main  and  connecting  rod  hear- 
ings, for  example,  is  provided  in  the  Wills  Ste.  Claire, 
Duesenberg,  Frontenac,  Goodspee-j,  Grant-Walker,  Du- 
rant  Six  and  Elgin,  among  others,  the  last  two  mentioned 
having  a  vacuum  control  arranged  to  increase  the  oil 
pressure  as  the  load  increases.  The  Velie  is  provided 
with  a  full  pressure  system  in  which  oil  is  carried  to 
the  main  bearings,  connecting  rod  bearings  and  thence 
to  the  wristpins  under  pressure.  In  the  Grant-Walker 
engine  oil  fi-om  the  valve  rocker  shaft  passes  through 
the  rocker  arms  and  into  cups  on  the  upper  ends  of  the 
push  rods.  Oil  which  overflows  these  (,aps  runs  down 
the  push  rod  and  lubricates  the  cam  followers  and  cams. 
In  the  Wills  Ste.  Claire  the  cam  face  is  drilled  and  re- 
ceives oil  from  a  hollow  camshaft. 

The  Cleveland  and  Nash,  among  others,  are  how  pro- 
vided with  oil  drain  cocks  which  are  readily  opened 
from  a  position  above  the  frame  without  getting  under 
the  engine,  while  Cleveland,  Jordan  and  Locomobile  are 
among  those  provided  with  more  accessible  or  larger  oil 


fillers.  The  Locomobile  now  has  two  oil  pumps,  one  of 
which  draws  oil  from  the  front  end  of  the  engine  and 
returns  it  to  the  sump.  New  splash  pans  which  give 
practically  a  constant  level  of  oil  regardless  of  how 
much  the  car  is  tilted  from  side  to  side,  are  also  pro- 
vided. 

A  number  of  the  newer  cars  and  models  are  fitted  with 
constant  clearance  pistons.  The  Frontenac  and  Premier 
employ  the  Nelson  expanded  type,  which  is  elliptical 
when  cold.  The  Cole  and  Stevens-Duryea,  among  others, 
employ  slotted  types.  In  most  cases  some  provision  is 
made  for  wiping  the  oil  from  the  piston  skirts  or  draining 
it  through  holes  back  into  the  crankcase.  A  sharp-edged 
skirt  and  rings  are  used  on  the  new  Rickenbacker,  while 
the  Cleveland,  Lincoln  and  Wills  Ste.  Claire  employ  a 
sharp-edged  lower  ring  to  serve  as  an  oil  scraper.  The 
new  Mitchell  engine  is  provided  with  pistons  in  which 
the  heads  are  polished,  and  the  same  is  true  of  the  Wills 
Ste.  Claire,  in  which  the  pistons  are  also  somewhat  longer 
than  formerly.  Dort,  Lincoln  and  others  are  using 
lighter  pistons  than  heretofore,  and  a  number  of  con- 
cerns are  now  using  aluminum  pistons,  diflficulties  for- 
merly encountered  with  this  type  having  been  overcome 
by  improvements  in  design  and  manufacture.  In  the 
new  Duesenberg  car  Magnalite  pistons  are  regularly 
furnished,  but  cast  iron  pistons  are  optional. 

Valves  and  Valve  Actuation 

Aside  from  the  piston  valve  used  in  the  Goodspeed 
engine  and  the  rotary  valve  in  the  Bournonville  Rotary, 
there  is  little  departure  from  conventional  practice  in 
valve  construction,  although  a  number  of  refinements 
in  design  have  been  incorporated  in  many  engines.  Quite 
a  percentage  of  the  newer  cars  and  models  are  equipped 
with  overhead  valves,  among  these  being  the  Duesenberg, 
Frontenac,  Leach  and  Wills  Ste.  Claire.  In  some  cases 
in  which  the  L-head  construction  is  employed  the  valves 
are  slightly  inclined  from  the  vertical  in  order  to  give 
a  shallower  pocket  in  the  L  and,  consequently,  a  better 
shaped  combustion  chamber.  The  Haynes  is  one  exam- 
ple of  this  type  of  construction.  Many  cars  are  using 
alloy  steel  valves,  among  these  being  the  Frontenac, 
which  has  high  tungsten  exhaust  and  low  tungsten  inlet 
valves,  and  the  Wills  Ste.  Claire,  which  uses  valves  with 
stems  made  of  Invar,  which  has  a  low  coefficient  of  ex- 
pansion and  therefore  requires  less  clearance  allowance. 
Valves  of  tulip  shape  are  occasionally  seen,  as  on  the 
Haynes,  while  other  types  are  frequently  made  with 
larger  fillets  than  were  formerly  used.  In  the  new  Fron- 
tenac the  overhead  valves  are  located  in  a  chamber 
separate  from  that  in  which  the  camshaft  is  placed. 

The  rocking  chair  type  of  rocker  is  seen  on  Ansted 
engine,  which,  in  common  with  Dorris  and  Cleveland, 
among  others,  now  uses  double  valve  springs.  Haynes, 
Mitchell  and  Velie  are  now  among  the  users  of  a  unit 
construction  or  block  for  accommodating  several  valve 
tappets.  These  are  sub-assemblies  which  facilitate  pro- 
duction, and  are  also  readily  removable  for  repair  or 
adjustment.  They  are  apt  to  be  seen  in  more  cars  in 
the  future. 

Distribution  Gearing  and  Crankshafts 

Some  engines  which  formerly  used  gears  are  now  using 
chain  drive  for  cam  and  accessory  shaft  drives,  while 
several  of  the  new  cars  also  use  chain.  Among  these 
may  be  mentioned  the  new  Jordan-Continental,  the 
Frontenac  with  two  chains  and  the  Rickenbacker  with 
a  triangular  chain  drive.  In  some  cases  provision  is 
made  for  tightening  the  chain  by  moving  the  accessory 
driveshaft  sprocket,  while  in  others  the  new  Link  Belt 
spring-adjusted  idler  is  employed. 
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Where  gears  are  still  used  for  distribution  a  composi- 
tion material,  such  as  Fabroil,  is  generally  used,  as  in 
the  Earl,  or  spiral  bevels,  as  in  the  shaft  drives  on  the 
Duesenberg  and  Wills  Sainte  Claire.  The  last-mentioned 
make  uses  a  special  frictional  steadying  device  on  the 
camshafts  as  an  aid  to  quietness. 

There  is  a  tendency  toward  the  use  of  heavier  and 
more  rigid  crankshafts  than  were  formerly  employed. 
Haynes,  Locomobile  and  Jordan  are  examples  of  this, 
while  several  of  the  new  cars,  including  the  Buick  Four 
and  the  .new  Velie  Six,  have  crankshafts  of  unusually 
large  dimensions  as  compared  to  former  practice.  Shafts 
designed  with  a  view  to  better  balancing  are  also  in 
evidence.  Frontenac,  for  example,  employs  the  disk 
type,  while  Rickenbacker  has  the  curved-cheek  type. 

The  Duesenberg  has  connecting  rods  in  which  the  big 
end  bearing  is  provided  with  circumferential  ribs  to 
assist  in  cooling.  The  Durant  and  the  Wills  Sainte  Claire 
are  among  newer  cars  laid  out  in  such  a  way  that  no 
shims  are  required  in  the  bearings. 

Cylinders  and  Mounting 

In  several  of  the  newer  engines  the  cylinders  and 
upper  half  of  the  crankcase  are  cast  in  a  single  piece, 
but  in  some  instances  the  bell  housing  formerly  cast 
also  in  one  piece  with  the  crankcase  is  now  made  sepa- 
rately to  facilitate  certain  machining  operations.  In 
quite  a  number  of  instances  the  combustion  chamber 
is  now  machined  all  over  and  polished  with  a  view  to 
giving  uniform  compression  pressure  in  all  cylinders 
and  helping  to  minimize  carbon  deposits. 

While  the  use  of  three-point  suspension  for  the  engine 
is  becoming  rather  general,  there  are  still  some  advocates 
of  four-point  rigid  mountings.  In  the  Durant  Six  car 
the  engine  is  supported  by  short  lugs  attached  to  cross 
members,  instead  of  to  the  main  frame.  Wills  Sainte 
Claire,  among  others,  uses  a  spring-mounted  engine.  In 
this  case  the  springs  are  placed  under  each  of  the  for- 
ward engine  supports  and  are  of  the  helical  type,  the 
flat  springs  formerly  used  having  been  given  up. 


Klectrical  Equipment 

In  some  of  the  newer  cars  and  models  the  starting 
motor  and  lighting  generator  are  being  placed  adjacent 
to  the  gearset,  and  in  one  or  two  instances  are  driven 
off  the  transmis.sion.  This  gives  a  cleaner  engine  com- 
partment and  in  some  cases  renders  the  units  rather 
more  accessible.  It  also  distributes  the  weight  to  better 
advantage.  Good  examples  of  this  type  of  construction 
are  seen  in  the  Stevens-Duryea  and  the  new  Frontenac. 
Flange  mountings  are  quite  generally  employed,  but 
there  are  a  number  of  instances  of  sleeve-type  mounting, 
and  others  in  which  the  generator  or  starting  motor 
are  mounted  on  a  separate  base,  some  of.the  latter  being 
held  in  place  by  a  substantial  strap  so  arranged  as  to 
facilitate  removal  when  this  is  necessary.  The  starting 
motor  is  provided  with  a  Bendix  drive  in  the  great  ma- 
jority of  cases,  and  the  pinion  meshes  gear  with  teeth 
cut  in  the  flywheel  rim.  In  a  few  cases  a  roller  chain 
and  sprocket  with  over-running  clutch  is  employed  for 
the  starter  drive. 

The  tendency  to  mount  the  ignition  distributor  higher 
up,  where  it  is  readily  accessible  and  less  apt  to  become 
dirty,  is  worthy  of  note.  Vertical  shafts  with  the  dis- 
tributor mounted  high  up  are  now  used  on  the  Packard, 
Essex,  Leach  and  Rickenbacker  among  others,  while  on 
the  Frontenac  the  distributor  is  horizontal  but  located 
near  the  top  of  the  engine. 

General  Observations 

There  are  but  few  novelties  in  evidence  at  the  show, 
but"  there  are,  as  usual,  a  number  of  refinements  and 
slight  departures  from  conventional  practice.  The  Rick- 
enbacker, for  example,  has  two  flywheels,  one  at  the  front 
and  one  at  the  rear  of  the  engine. 

There  is  a  general  improvement  in  external  appear- 
ance, with  less  complication  in  control  devices  for  the 
engine  accessories.  The  Velie,  H.  C.  S.,  Leach  and  Fron- 
tenac, among  others,  present  an  unusually  clean  external 
appearance  and  are  good  examples  of  the  general  ten- 
dency toward  a  more  finished  design. 


Trend  Toward  Utility  Bodies  at  Shov^ 


By  George  J.  Mercer 


BODY  designs  exhibited  at  the  show,  as  a  whole,  are 
good.  There  are  many  high  spots  as  regards  new 
designs,  refinement  in  detail  on  old  models  as  well 
as  the  addition  of  new  features  and  quality  of  workman- 
ship. All  go  to  make  the  show  rank  with  the  best  of  its 
predecessors. 

One  noticeable  feature  is  that  several  things  that  were 
new  on  bodies  at  the  Salon  are  exhibited  on  bodies  at  this 
show.  As  a  rule  the  Salon  has  designs  that  are  never  con- 
sidered from  the  quantity  manufacturer's  point  of  view. 
As  an  example  of  this  many  cars  had  the  trunk  or  trunk 
rack  at  the  rear,  and  this  was  new  even  for  the  Salon. 
Other  points  include  the  extensive  use  of  nickel  for  the 
radiators,  wire  wheels  all  nickel  finished,  disk  wheels  with 
nickel  flanges,  more  extensive  use  of  dash  or  cowl  lamps 
and  nickel  windshield  as  well  as  having  the  lower  part  of 
the  shield  stationary  and  the  use  of  ventilators  on  the 
shroud  and  at  times  in  the  roof. 

One  other  feature  that  makes  this  show  closely  resemble 
the  Salon  is  that  the  new  body  designs  shown  there  are 
presented  here  by  more  than  one  manufacturer  and,  in 
some  instances,  in  the  remodeled  form  that  manufacturing 
in  quantities  necessitates.    One  particular  instance  in  this 


respect  is  the  showing  of  bodies  in  which  fabric  or  leather 
is  used  for  the  body  covering  in  place  of  metal. 

The  inside  drive  cabriolets  exhibited  by  Lincoln.  Stevens 
Duryea  and  McFarland  are  the  equal  of  the  same  designs 
exhibited  at  the  Salon.  At  that  time  the  writer  predicted 
that  the  impetus  given  the  use  of  fabric  for  the  outer 
covering  by  this  new  model,  the  'inclosed  cabriolet,  would 
surely  be  felt  in  the  industry,  and  that  there  would  be  a 
number  of  new  models  making  use  of  the  fabric  to  get 
cheaper  manufacturing  costs.  This  prediction  has  been 
verified,  as  shown  by  the  illustrations  of  the  Hupmobile, 
Do(Jge,  Dort  and  Essex. 

These  models  represent  the  first  efforts  of  manufac- 
turers to  get  reduced  costs  along  this  line.  There  is  no 
unified  effort,  however,  as  shown  by  these  illustrations, 
for  each  has  apparently  taken  advantage  of  their  individual 
opportunities  to  use  part  of  their  regular  equipment.  The 
primary  idea  in  each  case  has  been  to  get  maximum  re- 
sults with  minimum  costs.  Only  time  can  tell  what 
permanent  results  will  follow. 

One  thing  is  certain— the  use  of  fabric  for  panel  cover- 
ing will  continue  in  increased  quantity,  because  designers 
will  noL  admit  that  its  disadvantages  cannot  be  overcome. 
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Those  who  give  it  serious  attention,  however,  are  sur- 
prised to  find  that  it  has  not  the  inherent  low  cost  that 
would  be  supposed.  On  a  sample  body,  or  for  special  de- 
signs, this  form  of  manufacture  will  be  cheap  in  com- 
parison, but  it  does  not  lend  itself  to  quantity  production, 
as  does  an  all  metal  body,  and  still  give  the  same  uniform 
results.  The  method  of  attaching  at  the  belt  is  a  serious 
problem.  On  the  inside  driven  cabriolets  this  has  been 
well  done,  but  on  the  bodies  made  for  a  cost  it  has  in  no 
instance  been  well  performed.  In  all  previous  departures 
from  established  custom,  however,  the  initial  efforts  have 
been  disappointing  and  we  may  yet  see  good  results  ob- 
tained in  fastening  the  fabric  on  built-f or-the-price  bodies. 

One  other  new  model  was  the  close  coupled,  four- 
passenger  inside  drive  body  that  is  really  a  miniature 
sedan.  This  design  has  not  been  stabilized  as  yet.  It  was 
shown  by  the  LaFayette,  as  illustrated,  and  the  rear  had 
a  built-in  trunk  or  suitcase  carrier.  Most  of  the  types  at 
the  show  have  two  doors  at  the  front,  the  same  as  the  regu- 
lation coupe.  The  rear  seats  are  straight  across  and  the 
front  seats  are  divided  with  an  aisle  between.  Time  is 
also  the  factor  that  will  bring  uniformity  as  to  the  number 
of  doors  best  suited  for  this  body.  It  would  seem  from 
the  writer's  observation  that  the  four  door  body  has  more 
advantages  than  the  two.  The  cost  of  the  additional  two 
doors  would  be  approximately  $10  and  it  remains  to  be 
seen  if  this  is  not  well  worth  the  expense. 

The  point  is  that  in  this  new  model  the  cost  problem  is 
being  attacked  from  more  than  one  angle.  The  fabric 
covered  body  represents  one  end,  the  close  coupled  body 
another.  Those  who  are  bringing  forward  the  latter  body 
are  saving  in  weight,  using  a  short  wheelbase  car,  and 
trusting  to  a  smaller  sales  resistance  by  continuing  to 
produce  a  car  that  is  somewhat  similar  to  an  established 
model  and  thereby  gain  increased  production. 

Many  Attempts  at  Reduced  Cost 

The  question  of  reduced  costs  has  almost  as  many  angles 
as  there  are  manufacturers.  Those  building  a  medium 
priced  car  can  make  a  reduction  and  yet  have  a  body  that 
will  be  superior  to  the  low  priced  car.  All  makers  of  this 
type  of  body  use  the  straight  front,  in  fact  this  applies 
to  the  large  percentage  of  all  the  bodies.  This  makes  for 
economy  as  does  the  use  of  the  fabric  visor  which  is  almost 
general.  This  again  is  less  in  cost  than  the  third  glass  to 
the  windshield. 

The  close  coupled  body  necessitates  the  use  of  something 
at  the  rear  to  cover  the  space  on  the  chassis.  This  is  pro- 
vided for  by  the  trunk  or  suitcase  holder.  In  a  few  in- 
stances the  extra  tire  is  carried  beyond  the  trunk,  but  with 
others  the  tire  is  placed  at  the  side  and  forward.  How- 
ever, it  is  quite  general  to  have  the  bumper  form  the 
extreme  end  of  the  trunk  rack. 

The  various  bodies  exhibited,  in  proportion  to  models, 
are  about  the  same  as  in  previou?  years.  The  sedan  and 
five  passenger  phaeton  predominate  and  the  regular  pro- 
portion of  coupes  and  roadsters  with  a  few  limousines, 
broughams,  cabriolets  and  berlines  are  in  evidence. 

Of  exterior  features,  the  most  noticeable  include  the 
more  extensive  use  of  nickel  for  the  radiators  and  the  use 
of  large  circular  headlights.  These  also  are  quite  often 
nickel  or  have  nickel  rims.  The  windshields  on  some  of 
the  open  bodies  are  nickeled  and  the  use  of  dash  or  cowl 
lamps  is  quite  general.  These  are  more  often  placed  di- 
rectly on  top  of  the  shroud  panel  and  not  attached  to  the 
windshield  post  as  in  former  years.  The  nickel  extends 
to  the  wire  wheels  also  and  the  disk  wheels  have  nickel 
rims  or  bands. 

Of  the  use  of  wire,  disk  and  artillery  wheels  the  pro- 
portions are  fairly  divided,  sometimes  all  three  being  seen 
in  one  exhibit. 


Ventilators  are  used  on  the  top  of  the  shroud  in  connec- 
tion with  the  stationary  windshield  and  at  times  they  arc 
also  used  on  the  sides  and  on  the  roofs  of  the  closed  bodies. 
It  is  logical  to  assume  that  the  use  of  the  roof  ventilator 
will  increase.  The  tendency  is  to  make  bodies,  especially 
those  that  are  produced  for  the  price,  with  the  rear  quar- 
ter window  stationary  or  leave  this  window  out  entirely. 
Some  means  must  be  provided  for  ventilation  in  the  rear 
of  these  bodies,  as  they  are  sold  for  all  season  cars. 

The  use  of  steps  is  not  confined  to  sport  roadsters,  but 
they  are  used  in  certain  instances  in  connection  with  all 
body  models.  There  arc  many  more  in  use  than  last  year. 
Step  lights  are  used  quite  often  and  some  have  the  light 
incorporated  within  the  step  casing. 

Mudguards  are  conventional,  the  full  crown  predomi- 
nating, and  when  made  to  use  with  steps  usually  come 
further  down  or  rather  follow  the  wheel  contour  further 
down. 

The  soft  roof  does  not  show  the  proportionate  gain  that 
it  did  at  the  Salon  nor  is  it  so  well  covered  by  moulding. 
Use  of  a  moulding  on  the  top  to  cover  the  joint  has  a 
tendency  to  make  a  pocket  to  hold  the  water  and  in  time 
causes  leakage.  A  large  number  of  the  bodies  use  a  built 
up  material  forming  a  solid  roof  panel. 

The  inside  drive  cabriolets  exhibited  are  all  good  ex- 
amples of  this  body  type.  Some  have  outside  joints  giving 
the  top  the  appearance  of  having  the  falling  feature,  al- 
though they  are  not  made  to  drop.  The  roofs  on  these 
bodies  have  good  lines. 

Round  lines  are  the  predominating  feature  on  radiators, 
hoods  and  shrouds  as  well  as  for  the  rear  of  the  bodies. 
There  are  fewer  severe  or  angular  surfaces  than  at 
previous  shows.  Most  of  the  closed  bodies  use  one  wide 
belt  moulding  from  1  in.  to  1%  in.  wide  and  not  raised 
much  at  the  back. 

Doors  are  made  flush,  with  mouldings  and  with  the  over- 
lap, the  latter  predominating.  Both  outside  and  concealed 
hinges  are  used  and  the  handles  are  uniformly  the  straight 
pattern.     Both  nickeled  and  black  are  used. 

The  painting  combination  on  the  closed  bodies  combines 
with  the  usual  display  of  dark  colors  a  large  proportion  of 
cars  with  bright  colors,  of  which  blues  and  greens,  bronze 
greens  and  browns  in  two  tones  have  their  share.  There 
are  more  maroon  and  black  painted  cars  than  at  previous 
shows.  Maroon  combines  remarkably  well  with  the  nickel 
finish  and  makes  the  most  ha^py  combination  at  the  show, 
especially  on  the  cars  having  disk  wheels  with  nickel  rims 
and  hub  flanges. 

Interior  Trimmings 

The  interior  trimmings  combine  about  all  that  is  offered 
in  modest  colors.  Velours  and  wool  fabrics  share  about 
half  and  a  few  use  worsted.  This  latter  trims  in  a  clear 
cut  manner  when  well  done,  but  on  account  of  its  springy 
nature  is  a  more  expensive  material  in  labor  cost  than 
softer  fabrics. 

Nearly  a)',  the  fabrics  are  of  a  double  pattern,  having 
the  seat  and  cushion  of  a  pin  stripe  and  the  upper  plain. 
Greys  and  browns  predominate  as  does  the  straight  pleat. 
In  some  instances  buttons  or  the  pipe  and  point,  and  in 
rare  cases,  a  plain  design  are  used. 

From  indications  at  this  show  and  the  Salon  there  is  a 
tendency  to  allow  the  wood  interior  finish  to  come  back  in 
a  limited  way.  Several  bodies  use  Circassian  walnut  trim 
on  top  of  the  driving  seat  and  the  inside  of  the  pillar  that 
separates  the  doors.  One  body  has  the  roof  entirely  wood 
finish  and  there  are  a  few  using  the  wood  trim  on  the 
doors  similar  to  that  in  use  some  years  ago. 

Interior  appointments  have  not  decreased  but  rather 
there  is  a  slight  tendency  to  add  to  their  number.  A  few 
cars  have  visible  vanity  cases  and  some  have  concealed 
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cases.  Toggle  grips  are  used  to  a  limited  extent.  One 
car  has  arm  holders  and  several  have  flower  holders.  One 
■car  has  a  large  pocket  at  the  rear  of  the  front  seat  and 
there  are  more  cars  with  pockets  on  the  doors  than  last 
year.  Otherwise  the  doors  are  plain  trimmed  and  the  cur- 
tains are  confined  to  the  rear  quarter  and  the  back  win- 
dow. The  interior  wood  finish  is  either  Circassian  walnut 
or  mahogany. 

The  interior  metal  parts  are  mostly  of  dull  silver  finish 
with  design  patterns.  Regulators  are  used  on  the  doors 
and  in  a  few  instances  on  the  quarters,  but  straps  pre- 
dominate. A  few  of  the  windows  are  of  the  jump  fence 
type,  but  the  majority  run  in  straight  grooves. 

More  cars  use  the  combination  dome  light  and  corner 
lamps  than  the  single  dome  light.  Other  metal  appoint- 
ments include  the  regulation  equipment,  and  in  addition 
all  cars  have  robe  rails,  some  having  them  on  the  doors. 
Some  have  cushion  pillows  and  foot  pillows  or  rests.  On 
the  close  coupled  bodies  the  front  seat  rear  panel  is 
pocketed  for  additional  leg  room. 

The  phaeton  models  (formerly  called  touring  cars)  are 
uniformly  the  five  and  seven  passenger  sizes.  The  extra 
seat  on  the  latter  models  is  made  both  to  be  concealed  and 
to  be  exposed  in  its  pocket.  These  bodies,  in  some  in- 
stances, are  made  with  steps  instead  of  runboards,  but 
nothing  like  a  general  tendency  can  be  said  to  be  under 
way  in  this  respect.  This  could  not  even  be  claimed  for 
the  roadsters. 

The  general  lines  of  the  bodies  are  round.  The  bevel 
•edge  or  angular  surfaces  are  non-existent. 

The  use  of  the  outside  door  hamdle  is  general,  but  the 
need  of  having  some  means  of  protecting  the  top  edge  of 
the  door  from  deterioration  is  evidenced  by  the  larger 
number  of  bodies  that  use  a  non-deteriorating  trim.  Som.e 
tise  dull  finish  metal,  formed  as  a  moulding  and  well 
rounded.  The  use  of  wood  has  made  some  gain  and  there 
are  two  using  a  white  metal  or  aluminum,  one  in  the  form 
of  a  flat  strip  and  the  other  as  a  channel  that  fits  over  the 
top  of  the  door.  Generally  the  top  edges  of  the  bodies  are 
flat  or  slightly  rounded  and  only  a  few  carry  the  body  line 
through  the  hood  to  the  front. 

Seat  Backs  Low 

The  average  height  of  the  body  side  on  about  20  cars 
is  23  inches,  and  the  height  of  the  rear  seat  cushion  at 
the  front  above  the  floor  is  14  inches.  The  seating  ar- 
rangements, so  far  as  the  thickness  of  cushions  is  con- 
cerned, are  uniformly  good,  but  the  rear  seat  backs  aver- 
age below  19  inches  above  the  cushion,  which  is  too  low 
for  comfort.  There  is  a  slight  effort  to  make  these  bodies 
close  coupled  as  with  the  closed  models,  and  the  use  of 
trunk  racks  at  the  back  and  guard  rail  on  the  rear  panel 
has  increased,  both  on  the  close  coupled  and  regulation 
length  bodies. 

To  provide  foot  rests,  the  triangular  box  with  luggage 
vspace  has  come  into  use  on  the  short  bodies.  In  some  cases 
this  compartment  has  been  used  to  carry  the  curtains. 

Curtain  compartments  in  the  rear  of  the  front  seat  are 
increasing  in  number.  This  is  provided  for  in  several 
ways.  Some  use  a  bellows  pocket  that  is  the  cover  for  an 
opening;  others  have  doors.  On  high  priced  cars  it  would 
seem  that  there  is  a  tendency  to  use  nati'ral  wood  finish 
at  the  rear  of  the  front  seat  and  have  lockers  and  curtain 
pockets  in  same.  Tonneau  lights  at  this  place  are  not 
often  used. 

Metal  instrument  boards  are  the  rule  on  all  cars,  and 
the  narrow  straight  louvres  on  the  hoods  seem  to  have  be- 
come more  general. 

The  exteriors  of  these  bodies  are  plain  and  without 
mouldings  on  the  doors,  overlap  panels  being  most  in  use. 

The  tops  are  the  conventional  one  man  design,  but  there 


are  more  using  a  khaki  colored  fabric  with  wood  bows  and 
nickel  metal  parts  than  is  customary  at  this  show. 

The  color  combinations  have  the  usual  number  of  light 
shades  and  there  is  a  more  general  use  of  the  stripe. 

The  larger  bodies  on  roadsters,  that  have  come  into  use 
during  the  last  few  years,  are  in  evidence.  The  seating 
and  carrying  space  has  been  increased  in  even  the  sport 
type.  The  tops  on  these  bodies  are  now  made  to  close  the 
sides  up  to  the  door  and  the  body  as  a  whole  is  more 
luxurious  and  attractive.  The  roadster  has  developed 
from  humming  bird  size  to  be  the  dandy  of  body  types. 

A  summary  of  the  tendency  in  the  design  of  bodies  as 
exemplified  by  those  at  the  show  can  be  gauged  only  from 
what  is  new.  There  are  always  at  this  show  bodies  that 
represent  a  style  that  has  been  in  use  for  a  period  of  time, 
due  to  the  custom  of  manufacturers  to  exhibit  only  what 
they  can  deliver  from  stock  and  if  they  have  a  large  num- 
ber that  will  have  to  be  moved  before  being  replaced  by 
newer  designs. 

Enclosed  Bodies  Arouse  Interest 

Enclosed  bodies  to-day  interest  more  people,  both  buyers 
and  manufacturers,  than  at  any  previous  time  in  the  his- 
tory of  the  trade.  The  desire  of  manufacturers  to  market 
an  enclosed  body  at  a  price  only  a  few  hundred  dollars 
above  that  of  the  open  car  is  bringing  about  the  keenest 
interest  in  any  design  that  will  fulfill  this  demand  and  at 
the  same  time  not  sacrifice  too  much  in  appearance. 

No  one  effort  in  this  respect,  so  far  introduced,  either 
the  close  coupled  body  of  minimum  size  or  the  fabric 
covered  panel  body,  will  meet  all  requirements,  however. 
Both  represent  an  effort  with  different  objects  in  view,  be- 
cause two  classes  of  purchasers  must  be  considered.  These 
are  divided  into  those  who  want  simply  a  business  car  and 
those  who  want  one  for  family  use  and  yet  cannot  afford 
to  pay  the  price  that  an  enclosed  body  of  regulation  pattern 
sells  for.  It  would  seem  that  these  two  divisions  will  tend 
to  be  even  more  distinct  as  time  sifts  out  the  design  that 
will  survive.  We  may  expect  a  business  car  that  is  made 
for  the  price  and  in  which  appearance  is  sacrificed  to  get 
cost  of  m.anufacturing  at  the  lowest  possible  figure  and 
we  may  also  look  for  a  slightly  better  appearing  body  of 
the  close  coupled  size,  in  which  manufacturing  costs,  sell- 
ing price  and  appearance  are  medium.  This  body  will 
fulfill  the  requirements  of  the  sedan  and  the  coupe  as  they 
are  to-day.  The  probability  is  that  it  will  be  made  with 
both  two  and  four  doors.  This  latter  body  has  the  advantage 
that  it  can  always  be  added  to  in  the  way  of  accessories, 
such  as  trunk  racks,  etc.,  and  be  quickly  converted  into  the 
near  special  built  body  class. 

These  two  body  types  will  in  the  future  be  the  total 
enclosed  models  of  many  medium  priced  car  manufacturers. 

The  high  priced  bodies  will  in  the  future,  as  at  present, 
be  divided  into  the  two  divisions  of  enclosed  and  outside 
chauffeur  driven  cars.  The  latter  are  not  subject  to  re- 
vision, but  the  former,  as  indicated  at  the  salon,  tend  to 
be  made  in  the  Berline  or  two  compartment  size. 

Details  of  the  show  will  be  presented  in  the  next 
issue  of  Automotive  Industries. 


THE  outstanding  feature  of  the  alterations  embodied 
in  the  new  customs  tariff  schedules  since  adopted  by 
the  New  Zealand  Parliament  is  increased  preference  for 
British  goods. 

Included  in  a  schedule  of  more  than  100  pages  are  the 
following  items: 

Motor  vehicles,  former  rates  10  per  cent,  British,  and 
20  per  cent,  foreign,  now  pay  15  per  cent  and  25  per  cent, 
respectively ;  rubber  tires  were  formerly  free,  even  though 
attached  to  motor  cars,  now  pay  15  per  cent,  British,  and 
25  per  cent,  foreign. 
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10,449,785  Cars  and  Trucks  Were 

Registered  in  1921 

Figures  for  the  past  year  show  an  actual  gain  e(jual  or  greater  than  that 
of  1920.  Increase  amounts  to  ahout  14.52  per  cent,  exceeding  all  esti- 
mates. One  car  for  every  10.10  persons.  Fees  collected  will  amount  to 
approximately  $110,000,000,  an  increase  of  about  819,000,000. 


DURING   1921  a  total  of   10,449,785  passenger  cars 
and  trucks  were  registered  in  the  United  States. 
This  represents  a  gain  of  1,517,327  over  the  1920 
registration  figures,  or  a  gain  of  14.^2  per  cent. 

About  250,000  of  this  gain,  however,  is  a  "statistical" 
gain  and  an  explanation  should  be  made  at  the  outset. 
There  are  two  reasons  for  this  situation,  one  in  Minne- 
sota and  the  other  in  the  District  of  Columbia.  In  Minne- 
sota, registrations  were  formerly  on  a  three-year  basis 
and  in  order  to  get  yearly  registration  figures  it  was  nec- 
essary to  take  only  the  number  of  cars  registered  during 
the  year,  which  really  represented  the  gain  for  that  year. 
Thus  in  1920  the  figures  given  for  Minnesota  were  65,517, 
while  this  year  the  figure  is  given  as  328,700,  represent- 
ing an  apparent  gain  of  263,183.  This  figure  is  obvi- 
ously wrong,  although  the  total  registration  is  correct.  It 
is  quite  logical  to  assume  that  about  250,000  cars  should 
be  deducted  from  the  actual  gain  made  in  1921  on  this 
account,  although  this  would  not  affect  the  total  registra- 
tion figures.  Minnesota  is  now  on  a  yearly  registration 
basis,  and  there  should  be  no  trouble  there  in  the  future. 

In  the  District  of  Columbia,  also,  confusion  has  existed 
and  accurate  registration  figures  were  exceedingly  hard 
to  obtain.  The  figures  presented  in  the  registration 
tables,  however,  are  accurate  for  1921  and  there  should 
be  no  statistical  difficulties. 

Taking  these  two  points  into  consideration,  however, 
the  actual  gain  in  1921,  which  will  about  equal  the  gain 
of  1,335,955  in  1920,  exceeds  the  predictions  of  some  of  the 
most  optimistic  estimators. 

On  the  basis  of  these  figures  there  are  about  10.10  per- 
sons per  car  in  the  United  States.  It  is  impossible  to 
determine  exactly  how  many  of  the  10,449,785  vehicle? 
are  passenger  cars  and  how  many  trucks,  for  there  are 
several  States  in  which  they  are  not  segregated  in  the 
registration  figures.  In  those  States  that  do  make  such 
distinction,  however,  the  totals  show  that  about  11  per 
cent  of  the  vehicles  are  trucks.  This  could  probably  be 
taken  as  an  average  for  the  entire  country,  although  there 
are,  of  course,  exceptions. 

Fees  Will  Exceed  $110,000,000 

In  the  matter  of  fees  collected  from  motor  vehicle  regis- 
tration incomplete  figures  show  that  a  total  of  $98,449, 
925.66  have  been  paid  into  the  various  State  treasuries 
so  far.  There  are,  however,  fourteen  States  from  which 
the  amount  was  not  obtainable.  The  total  thus  far,  how- 
ever, represents  a  gain  of  $7,474,527.66  over  the  amount 
collected  in  1920.  When  complete  returns  are  in  for  1921 
the  amount  will  probably  exceed  $110,000,000.  This  vast 
amount  of  money  released  for  road  maintenance  purposes 
should  do  considerable  in  the  way  of  increasing  the  auto- 
motive market. 


As  previously  stated,  these  gains  e.xceed  nearly  all  esti- 
mates. Some  optimists  predicted  that  there  would  be  a 
million  more  cars  registered  in  1921  than  in  1920  but  few 
dared  to  place  their  estimates  above  that  figure.  While  it 
is  quite  possible  that  dealers  sold  many  cars  that  were  on 
their  floors  at  the  beginning  of  last  year,  the  figures  indi- 
cate that  there  is  not  an  enormous  amount  of  unsold  cars 
in  the  country  to-day.  The  approximate  production  in 
1921  of  American  automobile  factories  was  $1,500,000. 
With  a  gain  in  registration  almost  equal  to  the  number 
of  cars  produced  it  stands  to  reason  that  there  are  at  least 
no  more  cars  in  the  hands  of  dealers  than  at  the  beginning 
of  1921. 

Sales  Have  Progressed 

Hence,  the  figures  show  one  thing  clearly  and  that  fa 
that  despite  the  period  of  business  depression  that  has 
swept  over  the  country,  the  sale  of  automobiles  has 
progressed.  Sales  have  gone  on  to  as  great  an  extent  as 
they  did  when  times  were  normal.  It  is  quite  true  that 
not  as  many  cars  are  produced  as  American  factories  are 
capable  of  producing,  but  such  a  situation  may  be  accounted 
for  in  several  ways.  In  the  first  place  production  capacity 
expanded  during  the  war.  Since  the  war  exports  have 
fallen  off  to  a  considerable  extent,  due  to  unfavorable 
rates  of  exchange.  The  export  business,  however,  was  not 
at  a  complete  standstill  in  1921  and  when  the  number  of 
cars  that  were  sent  abroad  is  taken  into  consideration  the 
domestic  registration  figures  assume  still  larger  propor- 
tions. And  the  statistics  presented  in  this  article  concern 
that  domestic  market.  They  show  that  the  American 
public  has  been  buying  cars.  If.  despite  the  period  of 
business  depression,  the  automotive  industr>*  has  man- 
aged to  increase  the  use  of  its  product  to  the  same  extent 
that  it  did  in  normal  times,  it  seems  logical  to  assume 
that  the  future  holds  even  better  prospects.  The  opinion 
of  automotive  manufacturers,  expressed  at  the  show,  is 
that  business  has  reached  its  lowest  level  and  is  now  on 
the  road  to  recovery.  The  year  1922  should  see  an  even 
greater  increase  in  registration  than  did  1921. 

Numerous  changes  have  taken  place  in  the  past  year  as 
regards  leadership  of  States  in  the  matters  of  number  of 
persons  per  car.  greatest  number  of  cars,  and  greatest 
increases.  California  has  come  to  the  front  as  having 
one  car  for  every  5.19  persons.  Last  year  her  ratio  was 
6.02.  South  Dakota,  while  still  holding  second  place,  now 
has  one  car  for  every  5.33  persons  instead  of  one  for  every 
5.24.  Iowa,  formerly  one  of  the  banner  States  in  all  re- 
spects, has  dropped  back  a  bit  for  the  present,  her  regis- 
tration decreasing  by  7297  in  1921,  and  instead  of  the 
ratio  of  5.5  persons  per  car  there  is  now  a  ratio  of  7.31. 
This  situation,  however,  is  one  that  will  be  overcome  as 
agricultural  conditions  are  bettered. 
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In  the  way  of  actual  gains  made  during  the  year  Ohio 
still  heads  the  list  of  States  as  having  the  greatest  in- 
crease. There  were  127,316  more  cars  registered  in  Ohio 
in  1921  than  in  1920,  and  104,366  more  registered  in  1920 
than  in  1919.  New  York,  formerly  in  second  place  with  a 
gain  in  1920  of  97,628  over  1919,  has  not  only  dropped  to 
fifth  place  in  this  list,  but  also  showed  a  decrease  in  gain, 
the  number  this  year  being  but  84,795  higher  than  \\\ 
1920.  New  York,  however,  still  has  more  cars  registered 
within  her  boundaries  than  any  other  State.  There  is 
little  change  in  the  order  of  these  States  so  far  as  the 
ones  having  the  greatest  numbers  are  concerned,  although 
some  changes  have  taken  place  in  those  States  having 
fewer  cars.  Iowa  has  dropped  from  sixth  to  eighth  place, 
and  Michigan  has  gone  above  Texas. 

Sectionally,  the  cars  and  trucks  are  divided  about  as 
they  have  always  been,  the  greatest  number  being  in  the 
manufacturing  centers,  agricultural  States  following 
closely  behind.  So  far  as  the  number  of  persons  per  car 
is  concerned,  however,  agricultural  States  are  in  the  lead. 

It  is  also  of  interest  to  compare  these  two  groups  as  to 


the  increases  made  in  each.  The  statistics  show  that  in 
eleven  States  forming  the  agricultural  group  there  was  a 
total  gain  of  147,343,  while  in  ten  States  forming  the 
manufacturing  group  there  was  a  total  gain  of  510,388, 
or  nearly  half  the  total  gain  of  the  country. 

The  ten  manufacturing  States,  however,  show  fewer 
cars  in  proportion  to  population  than  other  sections  of  the 
country.  The  ten  States  considered  in  this  group,  to- 
gether with  their  gains  actually  made  and  the  number  of 
persons  per  car  in  each  are  as  follows: 

No.  persons 

per  car 

10.11 

13.77 

12.64 

7.69 

10.37 

10.19 

11.25 

11.69 

7.31 

7.69 


State  Gain 

Massachusetts     58,401 

New  York   84,795 

Pennsylvania     119,425 

Michigan    64,320 

Delaware    3,200 

Connecticut    16,326 

Rhode  Island 3,346 

New  Jersey   43,868 

Indiana 67,635 

Wisconsin     48,672 


Registration  of  Motor  Vehicles 


State 


Alabama 

Arizona 

*Arkansas 

California 

*Colorado 

♦Connecticut 

♦Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

♦Louisiana 

Maine 

♦Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

♦Missouri 

Montana 

Nebraska 

Nevada 

*New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

♦Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington  (Sec  Copy) . 
West  Virginia  . 
Wisconsin 

♦Wyoming 


Total  Net 
Registration 


82,343 

35,220 

67,413 

674,830 

145,370 

135,460 

21,500 

61,745 

97,837 

131,942 

51 , 300 

670,452 

400,342 

430,003 

291,309 

125,627 

80,000 

77 , 530 

140,000 

363,032 

477,037 

328,700 

65,120 

343,386 

54,175 

242,557 

10,819 

42,500 

271,605 

28,780 

754,085 

118,684 

92,643 

742.713 

221,300 

118,615 

689,589 

53,721 

90,546 

119,262 

117,025 

467,788 

47 , 485 

37,265 

141,000 

186,170 

105,000 

342,000 

26,900 


Non-Resident 

and  Re- 
Registration 


1,576 
509 


2,511 

112^994 
4,205 
8,759 

"7^240 
42 '996 


Passenger 
Cars 


TOTALS 10,449.785 


50,039 


6,261 

32,452 

19^103 


1,394 
6^500 

4^195 
"    100 


300,834 


73,233 

30,312 

66,477 

638,922 

136,000 

109,160 

'   54  i 147 
82,992 


590,564 
357,025 
399,478 
269,661 
110,602 
72,000 
67,593 

307^471 

426,984 

301,900 

58,420 


223,457 

'   37^000 

'   23  780 

581,915 

134,884 

90,300 

647,774 

103^855 
632,541 
43,824 
83,349 
110.998 
102,795 

"40^562 
33,778 

125,000 

157,.'504 
90 , 000 

320 . 755 
24.000 


Commercial 
Cars 


7,628,949 


9,110 

4,908 

936 

35,908 
9,370 

26,300 

"6^976 
14,845 


79,906 
43,317 
30,525 
21,648 
15,025 
8,000 
9,937 

55! 561 

50,053 

26,800 

6,700 


19,100 

5^440 

'  5^000 
172,170 

13,800 
2,343 

94,939 

14760 

57,048 

9,897 

7,197 

8,264 

14,230 

'  6^923 
3,487 
16,000 
28.666 
15.000 
21,305 
2,900 


Motorcycles 


805 


958,295 


171 

17,603 

2,860 


2,487 
1,296 
1,338 

7^104 
7,524 
3,897 
2,271 
1,175 

1^525 

12^060 

6,195 

3,500 

375 


1.765 
130 

97O6 

200 

25,024 

1,276 

810 

21,938 

1,013 

3,164 

21,111 

1,683 

756 

682 

1,043 

3,902 

1.003 

965 

2.200 

3,878 

6,435 
324 


Total 
Fees 


$935,872.19 
195,981.75 


6.990,981.04 
905,000.00 


383,289.00 


1,770,724.02 


6,803,456.22 
2,422,171.00 
7,718,926.19 
♦3,000,000.00 
1,771,887.02 


1,004,653.00 


4,716,890.00 

6,526,387.01 

5,600,000.00 

798,306.07 


102,800.00 


3,960,122.71 


9,686,561.49 
2,250,000.00 
683,052.45 
6,795,522.99 
2,619,713.49 
2,334,782.25 
9,443,640.77 


181,194 


733, 

720. 

325, 

146, 

441, 

668 . 

100, 

2,925, 

2.000, 

3,648, 

288, 


1 


2 


820.01 
587.00 
000.00 
873.00 
283.88 
288.50 
000.00 
730.74 
000.00 
465.00 
083.08 


$98,499,925.66 


♦Esti.natod. 
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NUMBER     OF     PERSONS     PER    CAR, 

December    31,  1921 

Car       No. 

and      Per- 

Truck    sons 

Popu-  Regis-     Per 

State  lation  trations  Car 

California     ...  3,426,861  674,830     5.19 

So.    Dakota...  636,547  119,262     5.33 

Nebraska    ....  1,296,372  242,557     5.34 

Kansas   1,769,257  291,309     6.07 

Colorado     ....  939,629  145,370     6.46 

Oregon    783,389  118,615     6.60 

No.     Dakota..  646,872  92,643     6.98 

Dist.    of    Col..  437,451  61,745     7.14 

Nevada    77,407  10,819     7.15 

Wyoming     ...  194,402  26,900     7.22 

Minnesota    ...  2,387,125  328,700     7.26 

Washington..  1,356,621  186,170     7.28 

Iowa     2.404,021  430,003     7.31 

Indiana     2,930,390  400,342     7.31 

Michigan    3,668,412  477,037     7.69 

Wisconsin    .  .  .  2,632,067  342,060     7.69 

Ohio   5,759,394  742,713     7.75 

Idaho     431,866  51,300     8.41 

Oklahoma    ...  2,028,283  221,300     9.16 

Vermont     352,428  37,265     9.45 

Utah     449,396  47,485     9.48 

Arizona     334,162  35,220     9.43 

Illinois     6,485,280  670,452     9.77 

Florida    698,470  97,837     9.88 

Maine    768,014  77,530     9.90 

Missouri     3,404,055  343,386     9.91 

Texas    4,663,228  467,788     9.97 

Massachusetts  3,852,356  363,032  10.11 

Montana     548,889  54,175  10.13 

New     Hamp..  433,083  42,500  10.19 

Connecticut..  1,380,631  135.460  10.19 

Maryland     ...  1,449,661  140,000  10.35 

Delaware     ...  223,003  21,500  10.37 

Rhode  Island.  604,397  53,721   11.25 

New   Jersey..  3,155,900  271,605  11.69 

N.    Mexico 360,350  28,780  12.52 

Pennsylvania.  8,720,017  689,589  12.64 

W.    Virginia..  1,463,701  105,000  13.08 

New     York...  10,385,227  754,085  13.77 

Virginia    2,309,187  141,000  15.92 

N.    Carolina..  2,559,123  148,684  17.25 

S.    Carolina...  1,683,724  90,546  18.59 

Kentucky     ...  2,416,630  125,627  19.24 

Tennessee  2,337,885  117,025  19.97 

Alabama     2,343,174  82,343  20.84 

Georgia     2,895.832  131,942  21.94 

Louisiana     ...  1,798.509  80,000  22.48 

Arkansas     ...  1,752,204  67,413  25.99 

Mississippi    ..  1,790,618  65,120  27.50 

Totals 105,710,620  10,449,785  10.10 


GAINS    MADE    IN    CAR    AND  TRUCK 
REGISTRATION 

Ohio     127.316 

Pennsylvania     119,425 

California    105,938 

Illinois     101,693 

New   York 84,795 

Indiana 67.635 

Michigan     64.320 

Massachusetts    58,401 

Wisconsin     48.762 

Missouri     46,467 

New    Jersey 43,868 

Texas     40.095 

West    Virginia 26,133 

Kansas    25.913 

Florida    23.923 

Maryland     23.659 

Nebraska     19,557 

Oklahoma    17,000 

Colorado     16.419 

Connecticut    16.326 

Tennessee    15,173 

Oregon     14,825 

Maine    14,623 

Louisiana    14,000 

Kentucky    12,942 

Washington    12,250 

Arkansas    8,331 

North     Carolina 7,824 

New    Hampshire 7,820 

Alabama     7,706 

Virginia    7,000 

New    Mexico    6,671 

Vermont    5,640 

Utah     4,907 

Rhode    Island 3.346 

Delaware     3.200 

Wyoming  • 2,974 

North    Dakota 1,803 

Mississippi     1,636 

Arizona    661 

Idaho     427 

Nevada    355 

♦District  of  Columbia 52.033 

♦Minnesota    263,183 

1,546,980 

DECREASES    IN     CAR    AND  TRUCK 
REGISTRATION 

Georgia    12,480 

Iowa    7,297 

Montana     6.471 

South   Carolina    2,272 

South    Dakota    1,133 

29.653 

Total  gain 1,517.327 


CARS   AND    TRUCKS    IN  THE 
UNITED     STATES 

New    York  7*AJ0K> 

Ohio  742.713 

Pennsylvania  6M,5M 

California  r74330 

Illinois  670.4&2 

Michigan  477.017 

Texas  4«7.7M 

Iowa  430.003 

Indiana  400.342 

Maacachusetts  343.032 

Missouri  343. 38« 

Wisconsin  342.060 

Minnesota  328.700 

Kansas     291.309 

New    Jersey 271.606 

Nebraska     242, M7 

Oklahom;i           22"  VX. 

Washington     i8<  '  "., 

North     Carolina    .  148.684 

Colorado    1*5.370 

Virginia 141,000 

Maryland       140,000 

Connecticut  135.460 

Georgia  131.942 

Kentucky    125.672 

South    Dakota... 119.262 

Oregon       118.615 

Tennessee  117.025 

West     Virginia  106.000 

Florida                            97337 

North    Dakota 92.643 

South    Carolina 90.546 

Alabama     82.343 

Louisiana  80.000 

Maine    77.530 

Arkansas     67.413 

Mississippi     65,120 

District    of    Columbia 

Montana    54.175 

Rhode     Island 53  721 

Idaho 51,300 

Utah     47.500 

New     Hampshire 42.500 

Vermont     37.265 

Arizona       3S.220 

New    Mexico 28.780 

Wyoming     26.900 

Delaware     21.500 

Nevada     . 10.819 

Total 10.449.786 

*See    text   for    information. 


In  the  agricultural  States  the  number  of  persons  per 
car  is  somewhat  larger,  although  the  gains  were  smaller. 
It  is  worthy  of  note  that  while  South  Dakota  registra- 
tions decreased  by  1133  the  State  stands  second  on  the 
list  so  far  as  the  number  of  persons  per  car  is  concerned. 
The  same  statistics  for  nine  agricultural  States  are  as 
follows :  Number 

of  persons 
State  Gain  per  car 

North  Dakota 1,803  6.98 

South  Dakota   1,133  5.33 

Kansas    25,913  6.07 

Nebraska     19,557  5.34 

Oregon   4,825  6.60 

Oklahoma     17,000  9.16 

Texas    40,095  9.97 

Washington 12,250  7.28 

Iowa    7,297  7.31 

In  the  mining  states  of  the  West  the  amount  of  gains 
must  be  studied  in  connection  with  the  population.  While 
Colorado  only  increased  the  number  of  cars  registered  by 
16,419,  the  State  is  well  toward  the  top  of  the  list,  showing 
the  number  of  persons  per  car.  Her  ratio  in  that  respect 
is  6.46.  New  Mexico  is  the  lowest  of  this  group  in  this 
respect,  having  12.52  persons  per  car.  New  Mexico,  how- 
ever, has  a  large  foreign  population,  and  all  these  fact.-^ 
must  be  considered  in  attempting  to  analyze  markets  on 
the  basis  of  registration  figures.  In  those  states  that  have 
the   best   educational   advantages   and   the   more    modern 


methods  in  all  respects  will  be  found  the  lowest  ratios  of 
persons  per  car. 

The  same  situation  holds  true  in  the  Southern  States. 
A  large  negro  population,  as  well  as  a  poorer  element  of 
whites,  lack  of  good  r  '.ads  and  modern  educational  facilities 
has  caused  the  number  of  persons  per  car  to  be  particularly 
high  in  that  group. 

The  greatest  percentage  gain  was  made  in  West  Vir- 
ginia, where  registrations  increased  33.14  per  cent.  New 
Mexico  also  increased  by  30.07  per  cent. 

The  ten  states  having  the  highest  percentage  gains  are 
as  follows : 

Per  cent  Per  cent 

West   Virginia    33.14    Pennsylvania     26.69 

Florida     32.39   New    Hampshire    22.54 

New   Me.xico    3C.07    I       •       -la     21.21 

Ohio    26,05    >  u,«^ptts     20.33 

Maine     23.08    InJi  20.32 

Motorcycle  registration  figures  ...c  as  yet  incomplete. 
The  figures  thus  far  received  do  not  bring  the  total  up  as 
high  as  last  year,  but  when  complete  returns  are  received 
it  is  believed  that  there  will  be  a  small  gain  for  the  entire 
country. 

Trailers  and  tractor  registrations,  particularly  the  lat- 
ter, are  not  segregated  in  all  States.  In  some  few  in- 
stances the  trailers  are  included  in  the  truck  registration, 
and  consequently  become  a  part  of  the  whole  figure  for 
passenger  cars  and  trucks.  This  is  true  in  only  a  few  cases, 
however,   and   in    States   where   there   are   probably   few 
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Motor  Vehicle  Registration 

I  1912 

!  to  1921 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

Alabama    

3,385 

5,435 

8,078 

11,925 

21,636 

32,873 

46,171 

58.898 

74,637 

82,343 

Arizona     

1,624 

3,098 

5,040 

7,318 

12,124 

19,890 

23,905 

28,979 

34,559 

35,220 

Arkansas     .... 

2,250 

3,000 

5.642 

8,021 

15.000 

28,693 

41,458 

49,450 

59,082 

67,413 

California    .... 

38,699 

60,000 

123.516 

163.795 

232.440 

306,916 

364,800 

477,450 

568,892 

674,830 

Colorado      .... 

8,950 

13,135 

17,756 

27,568 

43.296 

66,850 

83.630 

104,865 

128,951 

145,370 

Connecticut    .  . 

24,101 

27,189 

33,009 

43.985 

61.855 

85,724 

92.605 

109,651 

119,134 

135,460 

Delaware     .... 

1,732 

2,350 

3,050 

4.657 

7.102 

10,700 

12.955 

16.152 

18,300 

21,500 

Dist.  of  Col.   . . 

1,732 

2,373 

4,833 

8.009 

13.118 

15,493 

30,490 

35,400 

9.712 

61 ,745 

Florida     

1,749 

2,372 

3,368 

10,850 

20,718 

27.000 

54.186 

55,400 

*73,914 

97,837 

Georgia    

19.120 

18.500 

20,916 

25,671 

47,579 

70,357 

99,800 

127,326 

144,422 

131,942 

Idaho     

2,500 

2,173 

3,346 

7,071 

12,999 

24.731 

32,289 

42,220 

50,873 

51,300 

Illinois     

68,073 

94,656 

131,140 

180,832 

248,429 

340,292 

389,620 

478,438 

568,759 

670,452 

Indiana     

54,334 

47,000 

66,400 

96,915 

139.317 

192,192 

227,160 

277,255 

332,707 

400,342 

Iowa    

47,188 

75,088 

112,134 

152,134 

198,602 

254,317 

278,313 

363,857 

437,300 

430,003 

Kansas     

22,000 

34,366 

49,374 

72,520 

112,122 

159,343 

189,163 

227,752 

265,396 

291,309 

Kentucky    

5,147 

7,210 

11,746 

19,500 

31,700 

47,416 

65,870 

90,641 

112,685 

125,627 

Louisiana     

7,000 

7,200 

12,000 

11,380 

17,000 

28,394 

40.000 

51,000 

66,000 

80,000 

Maine    

7,743 

10,570 

15.700 

21.545 

30,972 

41,499 

40,372 

53,425 

62,907 

77,530 

Maryland     

10,487 

14,254 

20,213 

31.047 

44,245 

60,943 

74,666 

95,634 

*116,341 

140,000 

Massachusetts. 

50.132 

62,660 

77,246 

102,633 

136,809 

174,274 

193,497 

247,183 

304.631 

363,032 

Michigan      .... 

39,579 

54,366 

76,389 

114,845 

160,052 

247,006 

262,125 

325,813 

412,717 

477,037 

Minnesota     .  . . 

29,000 

37,800 

67,862 

93,269 

46,000 

54,009 

204,458 

259,743 

65,517 

328,700 

Mississippi     .  . . 

2,895 

3,000 

5.964 

9,669 

25.000 

36,600 

48,400 

45,030 

63,484 

65,120 

Missouri     

24,379 

38,140 

54,468 

76,462 

103,587 

147,528 

188,040 

244,363 

296.919 

343,386 

Montana    

2,000 

5,686 

10,172 

14.499 

24,440 

42,696 

51,037 

59,325 

60.646 

54,175 

Nebraska     

33,861 

25,617 

40,929 

59,140 

100,534 

148,101 

175,409 

192,000 

223,000 

242,557 

Nevada     

900 

1,131 

1,487 

2,009 

4,919 

7.160 

8,159 

9,305 

10,464 

10,819 

New  Hampshire 

5,764 

7,420 

9,571 

13,449 

17,508 

22,267 

24,817 

31,625 

34,680 

42,500 

New     Jersey.. 

43,056 

48,892 

60,247 

78,232 

104,341 

134,964 

155,519 

190,873 

227,737 

271,605 

New     Mexico.. 

911 

1,721 

2,945 

5,100 

8,228 

8,457 

15,000 

18,077 

22,109 

28,780 

New    York.... 

107,262 

134,405 

169.966 

234,032 

317,866 

411,D67 

463,758 

571,662 

669.290 

754,085 

North  Carolina 

6.178 

10,000 

14,677 

21.000 

33,904 

55,950 

72,313 

109,017 

140.860 

148,684 

North     Dakota 

8,997 

13,075 

15,701 

24,908 

40,446 

62,993 

71,627 

82,885 

90,840 

92,643 

Ohio     

63,066 

86,054 

122,504 

181,332 

252,431 

346,772 

412,775 

511,031 

615,397 

742,713 
221.300 

Oklahoma    

6,524 

7,934 

13,500 

25,032 

52,718 

100,199 

121,500 

144,500 

204,300 

Oregon      

10,165 

13,957 

16,447 

23,585 

33,917 

48,632 

63,324 

83,332 

103,790 

118,615 

Pennsylvania  . 

59,357 

76,178 

112,854 

160,137 

230,578 

325,153 

394,186 

482,117 

570,164 

689,589 

Rhode     Island. 

8,565 

10,294 

12,331 

16,362 

21,406 

37,046 

36.218 

44,833 

50,375 

53,721 

South    Carolina 

10,000 

11,500 

14,500 

15,000 

19,000 

39,527 

55.492 

70,143 

92,819 

90,546 

South    Dakota. 

14,481 

14,578 

20,929 

28,784 

44,271 

67,158 

90,521 

104,628 

120,395 

119,262 

Tennessee     .  . . 

35,187 

54,362 

19,769 

7,618 

30,000 

48,000 

63,000 

80,422 

101,852 

117,025 

Texas    

35,187 

54,362 

64,732 

90,000 

197,687 

213,334 

251,118 

331,310 

427,693 

467,788 

Utah    

2,576 

4,021 

2.253 

9,177 

13,507 

24,076 

32,273 

35,236 

42,578 
31,625 

47,485 
37,265 

Vermont    

4.283 

5,918 

8.256 

11,499 

15.671 

20,369 

22,655 

26,807 

Virginia     

5,760 

9,022 

14.002 

21,357 

35,426 

55,000 

72,228 

94,120 

134,000 

141,000 

Washington    .  . 

13,990 

24,178 

30,253 

38,823 

60,734 

91,337 

117,278 

148,775 

*173,920 

186,170 

W.    Virginia.  . . 

5,349 

5,088 

6,159 

13,279 

20,571 

31,300 

38,750 

50,203 

78,862 

105,000 

Wisconsin      .  .  . 

24,578 

34,646 

53.161 

79.791 

115,637 

164,531 

196,844 

236,981 

293,298 

342,060 

Wyoming     .... 
Totals 1 

1,300 

1,584 

2,428 

3,976 

7,125 
3,584,567  ' 

12,523 

16,200 

21,371 

23,926 
8,932,458 

26,900 

,033,096 

1,287,558 

1,768,720 

2,479,742 

^,992,152 

6,105,974  7,596,503 

10,449,785 

♦Estimated. 

January  12,  1922 

trailers  in  use,  so  the 
total  would  not  be  mate- 
rially changed  were 
they  deducted  In  other 
places  the  trailers  are 
not  registered.  A  table 
showing  the  number  of 
trailers  in  all  States 
where  they  are  segre- 
gated is  in  preparation, 
and  will  be  presented 
when  revised  registra- 
tion figures  are  shown 
in  the  Statistical  Issue 
of  Automotive  Indus- 
tries in  February. 

The  figures  presented 
in  this  article  are  ac- 
curate and  final  in  most 
cases,  but  slight  revis- 
ions will  be  necessary  in 
certain  instances.  In 
some  states  complete  re- 
turns from  various 
counties  have  not  yet 
been  received  and  in 
others  there  has  been  a 
delay  in  tabulation,  so 
that  final  figures  are  not 
available.  A  final  re- 
vised table  will  appear 
on  Feb.  16,  however,  in 
the  Statistical  Number 
of  Automotive  Indus- 
tries. 


High  Taxes  Decreased  Italy's  Production 


THAT  high  taxes  restrict  the  development  of  the 
motor  movement  and  are  less  profitable  to  the  state 
than  moderate  taxes  is  the  lesson  learned  by  the  Italian 
Government.  A  couple  of  years  ago,  by  making  use  of 
the  argument  that  automobiles  were  purely  luxuries, 
considerable  increases  were  made  in  the  annual  state 
taxes;  cars  of  50  hp.  and  over,  notably,  had  to  pay  15,000 
liras  annually  to  the  state.  As  the  Italian  Government 
formula  for  calculating  horsepower  is  very  disadvanta- 
geous, several  high-grade  Italian  cars  came  into  this 
class. 

The  effect  on  the  industry  has  been  so  pernicious  that 
the  promoters  of  the  high-taxation  policy  have  been 
among  the  first  to  claim  a  revision.  Commandatore 
Agnelli,  president  of  the  Fiat  com.pany,  predicted  when 
the  new  taxes  went  into  effect  that  in  his  factory  alone 
it  would  cause  5000  men  to  be  laid  off.  Under  the  new 
law,  which  goes  into  effect  Jan.  1,  1922,  the  taxes  are 
reduced  56  per  cent  on  10-hp.  cars,  44.5  per  cent  for 
20-hp.  cars,  41.5  per  cent  for  25-hp.,  35  per  cent  for  30- 
hp.,  29  per  cent  for  35-hp.,  38.5  per  cert  for  a  40-hp., 
37.5  per  cent  for  45-hp.,  28  per  cent  for  50  hp.  and  over. 

For  motor  buses  and  trucks  the  tax'^s  have  been 
slightly  increased,  but  these  vehicles  were  always  rea- 
sonably treated  compared  with  passenger  cars.  When 
fitted  with  pneumatic  tires,  buses  and  trucks  pay  30 
per  cent  less  than  when  solids  are  used.  This  measure 
has  been  taken  in  order  to  protect  the  roads  against 
the  destructive  effect  of  heavy  trucks  with  solid  tires. 
In  Italy  very  few  trucks  of  more  than  IL'.-ton  load  ca- 


pacity are  run  on  pneumatics.  Taxicabs  are  to  pay  the 
same  taxes  as  private  cars,  with  a  refund  of  25  per  cent. 
Under  the  horsepower  formula  two-stroke  engines  are 
given  an  advantage  in  order  to  encourage  the  develop- 
ment of  this  type.  The  mere  announcement  of  the  reduc- 
tion in  automobile  taxes  has  been  sufl^cient  to  cause  a 
considerable  increase  in  local  sales. 


Spain  Considering  Reduction  of  Duties 
on  Automobiles 

DESPITE  the  fact  that  Spain  will  probably  increase 
import  duties  on  many  products  after  January  1,  it  is 
quite  likely  that  the  tariff  on  automobiles  will  be  lowered, 
says  a  dispatch  to  the  Department  of  Commerce  at  Wash- 
ington from  Commercial  Attache  Cunningham  at  Madrid. 
This  is  encou"aging  news  to  the  American  automobile  man- 
ufacturer, although  there  remains  the  menace  that  the  tar- 
iff on  other  articles,  coupled  with  considerable  labor  unrest, 
is  adversely  affecting  the  normal  recovery  of  trade  and 
industry.  Then,  too,  petroleum  is  one  of  the  products 
upon  which  a  higher  import  duty  will  probably  be  placed. 

The  cable  dispatch  said  the  cost  of  living  is  continuing 
to  rise  in  Spain,  although  lower  prices  are  predicted.  In- 
creased taxes  to  meet  the  budget  estimates  for  the  year 
1922  are  probable. 

Transportation  difficulties  are  encountered,  partly  on 
account  of  seasonal  shipment  of  grains,  fertilizer  and  coal 
causing  congestion  and  because  repairs  and  maintenance 
continue  to  be  inadequate. 
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Modern  Facilities  for  Quantity 
Production  of  Pistons 

How  aluminum  pistons  used  in  Maxwell  car  are  manufacturefl.  The  va- 
rious operations  employed  are  described  in  sequence,  the  type  and  make 
of  machine  employed  being  given  in  each  case.  Special  precautions  are 
taken  in  machining  and  gaging  to  insure   maintenance   of   close   limits. 

By  J.  Edward  Schipper 


[HE    manufacture   of   the  slotted   type   of   "constant 
I      clearance"  piston  offers  an  exceptional  opportunity 


rr 


for  ingenuity  in  the  layout  of  machinery.     The  pis- 
tons are  of  very  thin  section  aluminum  and  consequently 
require  careful  handling  in  order  to  maintain  the  desired 
:amount  of  accuracy.     The  operations  are  of  such  nature 
that  the  most  up-to-date  types  of  machinery  can  be  em- 
ployed to  advantage  in  reducing  the  unit  cost  of  these 
parts.     For  the  Maxwell  pistons  the  raw  Lynite  castings 
weigh  1.39  lb.  and  the  finished  pistons  weigh  .94  lb.,  hence 
.a  little  less  than  Yi  lb.  of 
aluminum  is  machined  off 
-each  casting  in  the  manu- 
facture of  the  finished  pis-^ 
ton,  which  is  shown  in  the 
drawing   Fig.   1.     As  will 
;be  noted,  it  is  of  a  modified 
slipper    type    with    three 
rings  above  the  wrist  pin. 
'There  is  a  horizontal  slot 
•  cut  around  the  piston  be- 
low  the    lower   ring    land 
;and  a  relief  formed  in  the 
'Casting   adjacent   to    each 
'of  the  piston  pin  bosses. 
There    is    also    a    vertical 
slot  which  takes  up  the  ex- 
pansion of  the  piston  un- 
vder  heat. 

The  entire  layout  of  the 
-piston  department  at  the 
Maxwell  plant  is  designed 
to  give  a  minimum  of  man- 
ual handling  to  the  pis- 
tons, and  the  equipment  is 
.such  that  the  machining 
operations  are  done  with 
maximum  rapidity  and  in 
the  most  concentrated 
manufacturing  space. 

A  sample  of  each  ship- 
ment of  castings  is  sent  to  the  laboratory  for  a  mate- 
rial  examination   and   after  satisfactorily   passing  the 
laboratory  test,  the  castings  are  released  to  the  manu- 
facturing   department.      The    pistons    are    then    loaded 
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double  track   and  visible   in   several  of  the  views  of  in- 
dividual operations  shown  herewith. 

The  first  machining  operation  is  performed  on  a  special 
Bardons  &  Oliver  lathe.  The  operation  is  to  bore  the  open 
end  of  the  piston,  chamfer  it  and  cut  it  to  length.  There 
is  also  a  centering  operation  on  the  head  end.  The  piston 
is  chucked  on  a  quick-acting,  self-centering  adapter,  which 
holds  the  piston  from  within.  It  is  an  air  expanding  type 
of  chuck.  The  operation  is  located  from  the  under  side 
of    the    piston    head    and    from    the    interior    walls    of 

the  casting.  Bearing 
against  the  interior  walls 
of  the  casting  there  are 
seven  plunger  points  on 
the  adapter.  This  opera- 
tion is  shovs-n  in  Fig.  2. 

Location  for  the  second 
operation,  which  is  the 
rough  drilling  of  the  wrist 
pin  holes  is  from  the  open 
end  of  the  piston  bore  and 
from  the  bottom  face.  This 
operation  is  shown  in  Fig. 
3  and  is  performed  upon  a 
Cincinnati  drill  press  ca- 
pable of  91  pistons  per  hr. 
There  is  an  equalizins: 
clamp  against  the  piston 
head  which  holds  the  pis- 
ton firmly  in  position  for 
the  operation. 

Squareness  of  the  pis- 
ton's cylindrical  surface 
with  the  wrist  pin  bore  is 
secured  by  the  next  two 
operations,  which  are 
really  locating  operations, 
although  the  cuts  taken 
are  required  in  the  piston 
itself.  In  finish  chamfer- 
ing the   open   end   of   the 


Maxwell    slotted    type   of   constant    clearance    piston 
whose   mat  ufacture   is   herewith   described 


piston,  which  operation  is  shown  in  Fig.  4,  the  piston  is 
located  from  a  plug  through  the  wrist  pin  hole  and  by 
the  self-centering  action  of  the  chamfering  tool  itself. 
By  permitting  the  piston  to  float  on  the  plug  through  the 
on  a  track  carrier  immediately  adjacent  to  the  ma-  wrist  pin.  the  chamfer  is  automatically  made  square, 
chine  which  performs  the  first  operation  and  from  then  With  the  chamfering  operation  completed  in  this  way, 

on  they  are  slid  along  this  carrier  from  machine  to  machine  the  chamfered  surface  can  be  used  for  locating  practically 
until  they  are  completed.  The  machines  are  arranged  in  all  other  operations.  The  work  of  chamfering  is  done 
two  rows  on  each  side  of  this  carrier,  which  is  a  sort  of     on  a  Barnes  drill  press.     It  is  a  verj-  quick .  operation 
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12 — Inspection  given,  after  grinding  showing  the  gages  employed  and  also  giving  an  idea  of  the  rack  op  track  along 
which  the  pistons  are  pushed.  13 — Facing  head  end  of  piston,  cleaning  burrs,  and  cutting  off  the  centering  boss. 
There  are  two  tools  on  this  machine,  one  cuts  off  the  boss  and  the  other  faces  the  head.  1-4 — Sawing  the  vertical 
clearance  slot  in  the  piston.  15 — Reaming  the  piston  pin  holes.  The  pistons  are  pushed  by  hand  to  the  reamer 
bar    which    incorporates    cylindrical    centering    or    piloting     parts  on  each   side  of  the  cutting  portion  of  the  reamer  bar 


making  a  30  deg.  cut  1/16  in,  in  depth  at  the  rate  of  250 
pistons  per  hr. 

Given  the  chamfered  end  of  the  piston  to  work  from, 
the  turning  of  the  piston  skirt  and  other  operations  on 
the  wall  and  head  can  be  accurately  performed.  The  opera- 
tions shown  in  Fig.  5  are  all  performed  on  a  semi-auto- 
matic LeBlond  Multi-Cut  lathe.  This  is  a  special  machine 
for  piston  purposes.  The  operation  is  the  rough  turning 
of  the  outside  diameter,  the  rough  turning  of  the  piston 
ring  grooves,  rough  facing  of  the  head  end  of  the  piston 
and  the  finish  forming  of  a  radius  on  the  piston  head. 
The  latter  radius  is  simply  to  remove  the  sharp  edge  from 
the  top  of  the  piston,  which  projects  for  a  slight  distance 
into  the  combustion  chamber  at  the  top  of  the  stroke. 
There  are  two  machines  on  this  work  each  capable  of 
turning  out  65  pistons  per  hr.,  and  each  of  these  machines, 
due  to  the  compounding  of  the  operations,  replaces  four 
others,  so  that  in  this  department,  these  two  LeBlond 
machines  are  performing  the  work  of  eight  ordinary  piston 
turning  machines.  As  will  be  noted  in  Fig.  5,  the  piston 
is  clamped  against  the  chamfered  face  and  centered,  the 
work  being  driven  by  a  lug  which  projects  between  the 
piston  pin  bosses  in  the  center  of  the  piston. 

Horizontal  slots  are  milled  on  each  side  of  the  piston 
below  the  bottom  ring  land.  These  relief  slots  are  what 
makes  the  piston  a  modified  slipper  type,  as  they  separate 
the  head  portions  which  carry  the  ring  from  the  skirt. 


The  piston  in  the  fixture  fits  over  a  dowel  through  the 
piston  pin  hole  and  rests  in  a  V  block.  The  cut  is  made 
on  a  Toledo  hand  mill,  which  is  capable  of  150  pistons 
per  hr.  The  same  operator  who  handles  the  chamfering 
operation  shown  in  Fi.?.  4  also  handles  this  milling  opera- 
tion which  is  shown  in  Fig.  6,  both  of  them  being  very 
fast  operations  and  capable  of  keeping  ahead  of  production 
on  the  other  machines. 

The  outside  diameter  and  the  tops  of  the  ring  ^'nx^ves 
are  finish  turned  on  a  Reed  lathe  sho%vn  in  Fig.  7  wiuch 
is  equipped  with  a  special  tool  block  with  two  cutters  for 
this  work.  One  cutter  first  comes  into  operation  and  turns 
the  piston  do\\Ti  to  the  proper  ouiside  diameter  and  after 
this  tool  has  passed  by,  another  cutter  comes  into  operation 
for  the  top  of  the  ring  groove.  The  two  cutters  are  so 
spaced  that  the  cutter  which  finish  turns  the  outside  diam- 
eter, completes  its  work  as  the  cutter  which  turns  the 
tops  of  the  ring  grooves  passes  by  the  bottom  groove. 
Location  for  the  work  is  from  the  chamfer  on  the  bottom 
and  the  piston  is  centered  as  in  the  pre\ious  operations 
in  the  center  whicii  has  been  established  in  the  centering 
boss  on  the  head.  As  each  of  these  machines  is  only 
capable  of  69  per  hr.,  the  equipment  for  the  department 
consists  of  two  similar  machines. 

Drilling  and  reaming  of  the  piston  pin  hole  to  a  semi- 
finished condition  is  accomplished  on  a  Kern  drill  press. 
The  operation  is  illustrated  in  Fig.  8.    A  plug  is  first  put 
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through  the  piston  pin  hole  for  centering  and  the  fixture 
locates  against  the  outside  of  the  piston  body,  thus  assur- 
ing squareness  of  the  piston  pin  hole  to  the  body.  The 
piston  is  clamped  against  a  stop,  as  shown  in  the  illustra- 
tion, the  clamp  being  shown  lifted  in  order  to  be  better 
seen.  The  first  operation  is  with  a  core  drill,  which  is 
then  removed  from  the  quick,  detachable  chuck  and  the 
reamer,  which  is  sho%vn  lying  on  the  table  of  the  machine 
in  the  illustration,  is  inserted  in  its  place.  The  operator 
gages  the  piston  for  the  distance  from  the  bottom  of  the 
piston  face  to  the  center  of  the  piston  pin  hole  on  the 
amplifying  gage  also  shown  in  the  illustration. 

Two  5  32  in.  oil  holes  are  driller  simultaneously  in  each 
piston  pin  boss  by  means  of  a  Cincinnati  drill  with  a  spe- 
cial fixture,  which  sets  the  piston  at  a  proper  angle  for 
these  oil  holes.  The  machine  is  capable  of  150  pistons 
per  hr.,  and  the  location  is  by  means  of  plugs  which  enter 
the  piston  pin  holes  for  a  short  distance  on  each  side  of 
the  piston,  and  against  a  V  block  which  allows  the  piston 
to  rest  at  the  proper  angle.  The  locating  plugs  which 
enter  the  piston  pin  hole  enter  only  for  a  short  distance, 
so  that  the  drills  cannot  come  into  contact  with  them. 
This  operation  is  shown  in  Fig.  9. 

Pinishing  the  Piston 

With  all  centers  accurately  established  and  with  the 
rings,  walls,  etc.,  in  a  semi-fiLnished  condition  squared  to 
the  center  of  the  piston  pin  hole,  the  piston  is  ready  for 
finish  turning.  The  finish  turning  of  the  groove.  Fig.  10, 
is  held  to  very  close  limits.  There  are  four  tools  on  the 
machine,  three  of  which  are  for  the  grooves  and  the  fourth 
for  the  recess,  which  is  turned  below  the  bottom  ring, 
at  which  point  the  piston  is  smaller  in  diameter  than  at 
the  top  of  the  ring  grooves.  A  tolerance  of  but  .0005  is 
allowed  on  the  width  of  the  groove.  A  rolling  gage  is 
employed  to  check  this  and  the  gage  must  roll  all  around 
the  grooves  without  play  or  bind.  This  is  to  insure  free 
working  of  the  piston  ring  after  installation  and  this 
rolling  gage  check  prevents  any  possibility  of  a  narrow 
point  somewhere  in  the  groove.  Diamond  point  tools  are 
employed  in  order  to  secure  a  good  finish.  In  the  inspec- 
tion on  this  particular  operation,  the  pistons  are  thrown 
out  for  the  least  discernible  roughness.  The  recess  on 
the  bottom  land  is  .0005  under  size.  A  three-sided  gage 
is  employed  to  check  these  grooves  for  squareness  and 
depth.  The  gage  must  fit  into  the  groove  on  two  opposite 
sides  of  the  piston  in  order  to  establish  squareness.  The 
operation  is  located  on  the  chamfer  at  the  bottom  of  the 
piston  and  is  centered  in  the  usual  way  in  the  centering 
boss  on  the  head. 

Grinding  of  the  piston  is  accomplished  on  either  a  Nor- 
ton or  Landis  grinder.  This  is  a  finish  grinding  operation, 
location  being  from  the  chamfer  at  the  bottom  of  the 
piston,  and  the  piston  is  centered  in  the  centering  boss 
on  the  head.  A  Crystolon  wheel  is  employed  and  a  lubri- 
cant consisting  of  lard,  oil  and  kerosene  designed  to  keep 
the  grinding  wheel  from  loading,  is  employed.  This 
grinding  operation  is  in  accordance  with  standard  practice 
and  is  illustrated  in  Fig.  11.  Following  the  finish  grind, 
the  pistons  are  given  a  100  per  cent  inspection.  The  out- 
side diameter  is  inspected  by  micrometer  and  a  limit  of 
plus  or  minus  .0005  in.  is  allowed.  The  ring  grooves  are 
inspected  by  a  rolling  gage,  a  limit  of  plus  or  minus  .0025 
in.  being  allowed  here.  They  are  also  tested  for  eccen- 
tricity on  a  Brown  &  Sharpe  gage,  the  piston  being  located 
on  the  chamfer  and  centered  in  exactly  the  same  way  as 
in  the  manufacturing  machine.  These  operations  are 
shown  clearly  in  Fig.  12,  the  Brown  &  Sharpe  gage  being 
in  the  background  with  a  piston  in  place.  A  good  idea 
.  of  the  track  or  rail  type  of  rack  along  which  the  pistons 


are    passed     is    also    secured    from    this    illustration. 

The  inspector  also  stamps  a  serial  number  inside  of 
the  piston  and  indicates  the  size  for  selective  assembly  at 
the  same  time.  A  hand  operation  follows  for  removing 
all  burrs,  following  which  the  piston  head  is  finish  faced 
and  the  centering  boss  removed  in  the  operation  shovni 
in  Fig.  13.  There  are  two  tools  in  this  operation,  one 
which  faces  the  piston  and  the  other  which  cuts  off  the 
boss.  These  are  both  visible  in  the  illustration.  The 
operator  gages  the  piston  for  length  after  this  operation 
and  also  for  squareness  of  the  head  with  the  piston  pin 
hole.  Both  of  these  gaging  operations  are  performed  on 
go  and  no-go  gages.  The  machine  employed  is  a  Cincinnati 
lathe  capable  of  50  per  hr.    There  are  three  of  these. 

The  vertical  clearing  slot  in  the  piston  is  sawed  on  a 
Wright  steel  band  saw  capable  of  handling  150  pistons 
per  hr.  The  piston  for  this  operation  is  located  from  a 
plug  in  the  piston  pin  hole  and  against  a  V  block.  The 
work  is  pushed  against  the  saw  up  against  a  stop  which 
is  placed  at  a  point  such  that  the  correct  depth  of  the  saw 
slot  is  automatically  assured.  An  interesting  feature  of 
the  saw  which  is  shown  in  Fig.  14,  is  that  it  is  adjustable 
for  squareness  of  cut,  the  knurled  screw  shown  just  above 
the  piston  being  for  this  purpose. 

An  unusual  reaming  operation  is  used  for  semi-finishing 
and  finish  reaming  the  wrist  pin  holes.  An  expansion 
reamer  with  six  flutes  is  employed,  there  being  a  locating 
or  pilot  part  on  each  side  of  the  reamer.  The  piston  is 
pushed  by  hand  up  over  the  end  of  the  reamer  and  as  it 
is  passed  along,  it  pilots  on  a  cylindrical  portion  of  the 
reamer  bar,  so  arranged  that  the  piston  pin  hole  is  piloted 
throughout  the  entire  reaming  operation,  the  length  of 
the  reamer  being  such  that  the  piston  is  centered  on  the 
cylindrical  part  of  the  reamer  while  it  is  cutting.  Kero- 
sene only  is  used  for  a  lubricant  and  the  finish  reaming 
cut  is  only  a  very  light  one,  as  the  semi-finish  reamer 
leaves  only  .001  to  .005  in.  for  the  finish  ream.    See  Fig.  15. 

After  the  wrist  pin  holes  are  finished,  the  pistons  are 
gone  over  thoroughly  and  all  burrs  removed,  after  which 
they  are  washed  in  gasoline  and  blown  out  with  air.  They 
are  placed  on  a  skid  which  takes  them  to  the  inspection 
department  and  they  are  there  given  a  thorough  going 
over  for  squareness  of  head  with  the  piston  pin  hole,  align- 
ment of  the  piston  pin  hole  in  each  boss,  they  are  gaged 
for  length,  depth  of  ring  grooves,  squareness  in  all  direc- 
tions and,  also,  attention  is  given  the  finish  and  care  taken 
to  guard  against  cracks  or  blow  holes.  They  are  stamped 
by  the  inspector  and  passed  on  to  finished  stock.  The 
weighing  of  the  pistons  is  taken  care  of  in  conjunction 
with  connecting  rods  at  time  of  assembly  in  the  engine. 


Lattice  Tension  Wheel 


The     above     photograph     and     drawing     Illustrates    the 
Thompson   lattice  v.heel  which  was  described  in  Auto- 
motive  Industries  of   Dec.  29,  page  1283 
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A  Crank  Arm  Turning  Machine 

Device  simultaneously  turns  the  non-circular  contours  of  all  of  the  arras 
of  an  engine  crankshaft.  This  gives  a  herter  balance  than  is  likely  to  be 
obtained  with  unfinished  crank  arms.  Development  of  airplane  produc- 
tion.    Circular  tool  used  and  tool  block  rocked  to  maintain  cuttin*'  antrle. 


By  P.  M.  Heldt 


AIRCRAFT  engine  crankshafts  are  usually  turned  or 
finished  all  over,  partly  because  in  this  way  it  is 
-  possible  to  make  the  parts  more  accurately  to  di- 
mensions, thereby  saving  vi^eight,  and  partly  because  it 
tends  to  give  a  better  balance  than  can  be  obtained  in  any 
other  vi^ay.  Recently,  automobile  manufacturers  have  be- 
gun to  finish  the  crank  arms,  chiefly,  it  appears,  with  a 
view  to  securing  the  advantages  of  improved  balance  which 
are  gained  thereby. 

The  Gordon  Form  Lathe  Co.  has  developed  a  crank  arm 
turning  lathe  which  turns  all  the  arms  of  a  crankshaft  in 
one  operation.  This  lathe  turns  the  crankshaft  arms  the 
same  as  a  regular  engine  lathe  would  turn  a  round  piece 
of  work,  from  which  conclusions  may  be  drawn  as  to  the 
time  required  for  the  operation. 

The  machine  has  been  designed  to  permit  of  heavy  cuts 
and  feeds,  being  of  very  rigid  construction.  The  accom- 
panying cuts  are  of  a  crank  arm  turning  lathe  used  by 
the  Studebaker  Corp.  From  Fig.  1,  which  is  a  front  view, 
it  will  be  seen  that  there  are  eight  rocker  arms — the  same 
number  as  there  are  arms  on  the  crankshaft  to  be  turned. 

This  crank  arm  turning  lathe  differs  from  a  standard 
engine  lathe  in  the  following  respects:  The  cutting  tools 
are  held  in  a  tool  block  which  rotates  in  the  rocker  arm. 
They  are  placed  in  the  back  of  the  work  and  swing  from  a 
6-in.  diameter  overarm  shaft,  to  and  from  the  crankshaft, 
as  the  contour  of  the  crank  surface  requires.  The  rocker 
arms  are  held  in  a  fixed  plane.  The  spacing  of  the  rocker 
arms  to  coincide  with  the  spacing  of  the  different  crank 
arms  is  taken  care  of  by  spacing  collars  on  the  overarm, 
and  by  guide  plates  fixed  to  the  main  frame  of  the  ma- 


chine which  are  inserted  in  the  rocker  arm  below  the  tool 
block.  In  this  manner  the  rocker  arm  is  guided  at  both 
top  and  bottom. 

The  feed  of  the  work  is  obtained  by  a  longitudinal  travel 
of  the  platen,  which  slides  in  the  frame  of  the  main  bed. 
The  platen  is  driven  by  screw  feed,  and  carries  the  work 
across  the  point  of  the  cutting  tool.  There  is  a  feed  gear 
quadrant  connected  to  the  feed  screw  at  the  front  end  of 
the  machine  which  has  a  large  range  to  take  care  of,  both 
fine  and  coarse  feeds.  An  automatic  trip  is  provided 
which  throws  out  the  feed  at  lever  A  at  the  conclusion  of 
the  cut  across  the  crank  arm.  After  finishing  each  cut 
the  platen  is  returned  to  its  starting  position  by  a  hand- 
wheel  B. 

Headstock,  tailstock  and  steady  rests  are  bolted  to  the 
platen  of  the  machine,  making  them  one  unit  which  travels 
with  the  work.  The  machine  has  been  arranged  for  a 
roughing  and  a  finishing  cut.  This  is  controlled  by  two 
eccentric  bushings  which  are  located  in  the  outer  bearings 
of  the  overarm  shafts,  the  change-over  being  effected  by 
means  of  a  large  capstan  wheel  C.  After  the  overarm 
shaft  has  been  thrown  in  either  the  roughing  or  the  finiah- 
ing  position  it  is  locked  by  lever  D.  This  overarm  shaft 
is  locked  at  the  central  overarm  support,  which  is  a  hous- 
ing bolted  to  the  main  frame  of  the  machine.  Starting 
and  stopping  of  the  machine  is  accomplished  by  means  of 
a  shaft  E  in  front,  with  a  handle  F  on  each  end-  With 
this  arrangement  the  machine  ca-i  be  quickly  started  and 
stopped  for  unloading  and  loading.  Ample  chip  clearance 
has  been  allowed  between  the  bottom  of  the  rocker  arm 
and  platen,  the  chips  fulling  directly  into  the  chip  pan  and 


Figs.  1  and  2 — Front  and  rear  views  of  Gordon  crank  arm  turning  ntachine 
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Fig.  3  (on  left) — Rocker  arms,  tool  block,  cutting  tool, 
upper  and  lower  master  camshafts,  gear  sector  and 
levers.  Fig.  4  (above) — Showing  mechanism  for  tilting 
tool  so  as  to  maintain  the  same  angularity  relative  to. 
the  surface  being  cut 


being  removed  through  the  door  G.  Cutting  fluid  is  ap- 
plied to  each  cutting  tool  through  pipe  H,  which  travels 
the  full  length  of  the  rocker  arms  and  has  lead  tubes  to 
each  cutting  tool. 

The  cutting  fluid  is  circulated  by  a  Brown  &  Sharpe 
pump,  which  is  driven  by  belt  from  the  clutch  pulley  (see 
Fig.  2).  The  main  drive  of  the  machine  is  through  a 
friction  clutch  I,  which  connects  directly  to  the  main  inter- 
mediate shaft,  J,  by  two  intermediate  gears.  The  main 
spindle,  as  well  as  the  upper  and  lower  master-camshafts, 
is  directly  geared  to  the  main  intermediate  shaft  J  by 
gear  K  on  the  upper  master-camshaft  and  gear  L  on  the 
lower  master-camshaft.  The  gear  driving  the  main 
spindle  is  inside  the  gear  box.  The  main  spindle  and  the 
upper  and  lower  master-camshafts  operate  in  unison.  The 
gear  box  is  of  heavy  construction,  the  spindle  bearing  and 
gears  are  of  liberal  proportions  and  the  gears  are  con- 
stantly running  in  oil. 

Fig.  3  shows  the  complete  unit,  consisting  of  rocker 
arms,  tool  block,  cutting  tool,  upper  and  lower  master- 
camshafts,  gear  sector  and  levers,  in  the  relation  which 
they  bear  to  each  other  in  the  machine.  The  cut  also  shows 
the  relative  position  of  the  cutting  tool  to  the  cranl^cheek 
being  turned. 

The  center  of  the  6-in.  overarm  shafts  on  which  the 
rocker  arm  swings  is  denoted  by  a,  while  b  is  the  point  of 


B  D 

Fig.    5— Showing    successive    positions    of    cutting    tool 


the  cutting  tool  at  the  center  of  the  tool  block.  As  the 
tool  block  is  rotated  to  bring  the  tool  to  the  proper  cutting 
angle  relative  to  the  crankarm,  the  cutting  tool  point  re- 
mains stationary.  In  Fig.  4  it  will  be  seen  that  the  tool 
block  has  gear  teeth  cut  around  the  outer  flange  which 
mesh  with  gear  sector  d  fulcrumed  at  e,  thus  bringing  b 
and  e  into  the  same  horizontal  line.  The  purpose  of  this 
construction  is  to  maintain  the  cutting  tool  at  the  proper 
cutting  angle.  This  is  done  through  the  upper  cam  k, 
which  is  the  cutting  tool  rotating  or  tool  tilting  cam,  and 
is  connected  to  the  gear  sector  by  lever  g  and  link  i  ful- 
crumed on  shaft  h.  The  cutting  tool  is  rotated  through 
the  fixed  roller  j  on  lever  g  which  is  raised  and  lowered 
as  it  travels  in  the  track  of  the  rotating  cam  k. 

The  form  of  the  crank  is  obtained  by  swinging  the  rocker 
arm  1,  Fig.  3,  which  is  controlled  by  roller  m  traveling  in 
the  track  of  the  master  cam  n,  which  latter  is  generated 
from  the  form  of  the  crankarm  to  be  turned.  Adjustments 
of  the  cutting  tool  for  different  diameters  are  obtained 
through  a  slide,  o,  at  the  bottom  of  the  rocker  arm  to  which 
roller  m  is  attached.  These  adjustments  are  made  by  a 
screw,  p,  and  locked  by  nut  q.  In  Fig.  4  it  will  be  noted 
that  the  tool  block  c  carries  a  circular  cutting  tool  b  which 
is  3  in.  in  diameter  and  is  held  in  position  by  a  %  in.  stud 
and  nut.  The  adjustments  of  the  cutting  tool  are  obtained 
through  a  worm  which  is  locked  in  the  tool  block  and 
travels  in  the  hobbed  teeth  in  the  cutting  tool.  A  circular 
tool  is  used,  because  of  its  long  life. 
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A  History  of  Vehicles 

HE  WORLD  ON  WHEELS"  is  the  title  of  a  new 
book  to  be  published  soon  by  H.  0.  Duncan,  the 
author,  who  has  reviewed  the  progress  of  vehicles  since 
the  days  of  chariots  to  the  present  modern  motor  car. 

Mr.  Duncan  has  avoided  technicalities  in  discussing 
the  evolution  of  vehicular  transportation,  and  has  spent 
eight  years  in  preparation  of  the  volume.  The  automo- 
bile industry  from  its  pioneer  stages  in  all  countries  to- 
its  present  position  is  reviewed. 
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Compression  Temperatures 

Editor,  Automotive  Industries: 

I  would  like  to  know  about  the  rise  in  temperature  of 
the  combustible  charge  in  a  gasoline  engine.  Could  you 
give  me  the  formulae  for  calculating  the  rise  in  tempera- 
ture of  the  charge,  commencing  with  the  start  of  the  com- 
pression stroke  when  it  is  about  atmospheric  temperature, 
through  to  the  end  of  the  compression  stroke  when  it  is 
about  to  be  ignited — compression  pressures  of  60,  70  and 
80  lb.  per  sq.  in.?  I  want  to  familiarize  myself  with  the 
comparison  of  rise  of  compression  temperature  with  rise 
of  compression  pressure.  H.  T.  C. 

The  temperature  of  the  gases  during  compression  is 
given  by  the  equation 

T  V"-'  =  constant, 

where  x  =  1.41  for  adiabatic  compression,  in  which  all  the 
heat  due  to  the  compression  is  retained  by  the  gases. 
Under  the  actual  conditions  of  compression  there  is  a  loss 
of  heat  to  the  cylinder  walls  (which  are  cooled  by  water 
at  less  than  200  deg.  Fahr.)  especially  during  the  latter 
part  of  the  compression  stroke,  and  x  then  has  the  value 
of  1.3,  as  determined  by  measurements  on  actual  indicator 
diagrams.  Hence,  if  we  denote  the  absolute  temperature 
at  the  beginning  of  the  compression  stroke  by  T^  and  that 
at  any  portion  of  the  stroke  by  T^ ;  the  volume  of  the  com- 
pression space  plus  piston  displacement  by  F„  and  that  of 
the  combustion  chamber  at  the  particular  point  of  the 
stroke  by  V^,  we  have 

rp    yo.s    _  rp    y  o.s 

As  we  can  use  any  measures  of  volume  we  desire  we  will 
denote  the  volume  of  the  compression  space  plus  piston 
displacement  (the  cylinder  volume  at  the  beginning  of 
compression)  by  unity,  and  the  volume  at  the  end  of  the 
stroke  for  a  compression  ratio  of  4  to  1  is  then  l^.  Conse- 
quently we  have 

T^r-'^T,  (1/4)°" 

The  temperature  at  the  beginning  of  the  compression 
stroke  should  be  about  equal  to  the  dew  point  of  a  cor- 
rectly proportioned  fuel  mixture  at  atmospheric  pressure, 
which  is  about  95  deg.  Fahr.  for  gasoline.  That  is,  a  15 
to  1  mixture  of  gasoline  vapor  and  air  is  stable  at  all 
temperatures  down  to  95  deg.  and  no  fuel  will  condense  out 
as  long  as  this  or  a  higher  temperature  is  maintained. 

95  deg.  Fahrenheit  =  556  deg.  abs. 

Inserting  this  value  in  the  above  equation  we  get 

556Xl''*  =  r,X(V4)°' 

log  556  -f  (0.3  log  1)  =  log  T,  -f  (0.3  log  Va) 

2.74507  -f  0  =  log  r,  -f  [0.3  (9.39794  —  10)  ] 

2.74507  =  log  r,  —  0.18062 

log  T,  =  2.92569 

T,  =  846  deg.  absolute  =  846  —  461  =  385  deg.  Fahr. 

The  temperature  at  any  stage  in  the  compression  is 


directly  proportional  to  the  initial  temperature  of  the 
charge  at  the  beginning  of  the  compres-sion,  in  absolute 
degrees. 

It  may  seem  that  the  figure  of  95  deg.  Fahr.  for  the 
initial  temperature  has  been  chosen  too  low,  as  thermom- 
eters inserted  in  the  manifolds  of  modern  engines  usualh- 
show  from  160  to  175  deg.  Fahr.  However,  it  i.s  known 
that  some  fuel  always  enters  the  cylinders  in  the  liquid 
state,  and  if  the  heat  of  vaporization  of  this  fuel  were 
subtracted  from  that  of  the  gaseous  portion  of  the  charge, 
the  temperature  would  be  in  the  neighborhood  of  luu 
degrees. — Editor. 


Some  Results  of  Careless  Inspection 

Editor,  Automotive  Industries: 

I  have  read  with  interest  articles  and  letters  in  Auto- 
motive Industries  regarding  the  lack  of  finish  and  at- 
tention to  details  found  on  modern  medium-priced  cars, 
as  now  sent  out  by  the  manufacturers.  My  experience 
in  this  connection  may  be  of  interest.  I  have  owned  a 
number  of  cars  since  1911  and  since  I  always  care  for 
them  myself,  can  make  good  comparisons.  The  faults 
found  in  the  car  referred  to  below  came  as  a  surprise 
on  account  of  the  good  reputation  and  financial  status 
of  the  maker. 

This  summer  I  purchased  a  new  light  si.^.  This  model 
now  in  the  first  year  of  production,  is  being  accepted 
eagerly  by  the  public  due  to  the  excellent  results  ob- 
tained during  the  past  two  or  three  years  with  other 
models  of  that  make.  The  following  faults  developed 
during  the  first  few  hundred  miles  of  running: 

(a)  Defective  head  light  wiring.  This  wire,  though 
armored,  has  not  enough  insulation  between  conductor 
and  armor.  Broken  during  installation.  Grounds  hard 
to  locate. 

(b)  Generator  trouble.  New  thermostat  had  to  be 
installed  before  any  good  results  could  be  obtained-  At 
3500  miles  am  again  having  trouble  to  get  proper  charg- 
ing rate. 

Cc)  Unsightly  leakage  of  grease  out  of  front  wheel 
bearing.     Had  to  put  in  hard  grease  to  stop  it. 

(d)  Both  shackle  pins  on  all  four  springs  ver>-  loose 
sidewise,  causing  bad  rattles.  Not  suspecting  this  in  a 
new  car  was  some  time  in  locating  the  noises. 

(e)  About  1/32-in.  fore  and  aft  play  in  engine  crank- 
shaft. The  longitudinal  movement  of  this  heavy  weight 
at  low  speeds  caused  very  annoying  pounding  noise. 

(f)  Faulty  adjustment  and  installation  of  clutch 
throw-out  fork  and  mechanism  necessitating  consider- 
able attention  on  my  part  to  eliminate  noise. 

(g)  Leaky  radiator  shell. 

(h)  At  3500  miles,  city  driving,  the  upholsterj-  is  com- 
mencing to  get  out  of  shape  at  the  driver's  seat. 

Practically  all  of  the  above  can  be  laid  to  the  lack 
of,  or  poor,  inspection.  I  feel  that,  aside  from  the 
wiring,  the  material  in  the  car  is  good  throughout. 
Careless  assembly  and  testing  rather  spoils  the  good  im- 
pression which  would  otherwise  go  with  a  well-designed 
car.  I.  H.  Hoover. 


80 


AUTOMOTIVE    INDUSTRIES 

TBE  AUTOMOBILE 


January  12,  1922 


Export  Combine  Is  Proposed 

Central  company  would  handle  all  foreign  trade  of  N.  A.  C.  C.  members, 
but  keen  competition  would  result  from  forming  of  subsidiary  companies 
or  groups.    Plan  would  relieve  export  managers  of  considerable  detail. 


ONE  central  export  company,  with  thirty-three 
subsidiary  groups  comprising  all  manufacturers  of 
passenger  cars  and  motor  trucks  who  are  members 
of  the  National  Automobile  Chamber  of  Commerce,  would 
be  formed  under  the  Webb-Pomerene  law  to  handle  all 
the  foreign  trade  of  these  companies,  according  to  the 
plan  submitted  to  the  N.  A,  C.  C.  export  managers  on 
Jan.  10  at  their  annual  New  York  meeting.  The  central 
company  or  combine  would  perform  all  non-competitive 
functions,  including  the  financing  of  shipments,  whereas 
the  subsidiary  groups  would  be  highly  competitive  in  sales 
promotion  work,  each  handling  a  low,  medium  and  high 
priced  line  of  passenger  cars  and  a  line  of  motor  trucks. 

This  proposal  was  presented  by  George  F.  Bauer,  chair- 
man of  the  foreign  trade  committee*  of  the  Chamber,  who 
has  devoted  much  effort  to  finding  a  means  by  which  the 
member  companies  might  combine  their  efforts  to  foster 
and  develop  the  use  of  automobiles  outside  of  the  United 
States.  The  plan,  with  its  groups  of  manufacturers,  was 
the  outcome  of  his  studies,  which  have  shown  him  that 
co-operative  effort,  particularly  so  far  as  the  financing 
of  orders  is  concerned,  is  desirable  if  the  automotive  up- 
building of  many  territories  is  to  be  increased  in  a  manner 
commensurate  with  the  world-wide  need  for  motor  car 
and  truck  transportation  and  the  intrinsic  worth  of  the 
American  made  equipment. 

Briefly,  all  of  the  132  manufacturing  companies  of 
the  N.  A.  C.  C.  are  considered  for  membership  in  the 
combine.  The  main  company,  whose  functions  are  en- 
tirely non-competitive,  will  be  capitalized  at  $500,000  of 
common  stock  and  $500,000  of  the  preferred  stock,  the 
latter  of  which,  with  interest  at  eight  per  cent,  is  to 
be  offered  to  the  public.  The  common  stock  will  be  held 
by  the  member  companies,  each  of  which  must  subscribe 
to  it  to  the  amount  of  $2,000  (twenty  shares)  plus  one 
additional  share  (valued  at  $100)  for  each  million  dollar 
valuation  of  output  in  1920. 

The  combine  will  finance  all  shipments.  In  addition, 
it  will  carry  out  such  work  as  documentation,  research, 
shipping,  packing,  stenographic  and  translation  work, 
foreign  educational  campaigns,  etc.  Also,  it  will  main- 
tain representatives  abroad,  all  il  its  work  being  com- 
mensurate with  its  strength  as  a  representative  of  the 
.majority  of  the  American  automobile  producers. 
'  The  subsidiary  groups  will  be  engaged  entirely  in  sales 
promotion  work,  competing,  of  course,  with  every  other 
subsidiary  group,  each  of  which  has  one  truck  and  three 
car  lines.  The  manager  or  chief  official  of  each  subsidiary 
will  have  no  work  other  than  sales  promotion  in  con- 
nection with  his  lines,  as  the  routine  duties  of  documen- 
tation, translation,  etc.,  will  be  bandied  by  the  parent 
company.  In  this  manner,  Bauer  believes  that  each  ex- 
port manager  will  be  relieved  of  a  vast  amount  of  detail 
that  now  hampers  him  from  sales  development  work. 

The  chief  value  of  the  plan  is  in  the  financing  of  ship- 
ments, a  problem  that  now  outweighs  practically  all  others 
in  building  up  foreign  trade.  Buyers  in  other  countries 
are  demanding  satisfactory  credit  terms  and  the  manu- 


facturers, harassed  as  they  are  by  the  domestic  situation, 
are  unable  to  grant  these. 

The  Bauer  proposal  plans  the  use  of  bank  acceptances 
in  its  efforts  to  overcome  this  condition.  The  financing 
possible  under  such  an  arrangement  multiplies  many  times 
the  capitalization,  thus  giving  the  combine  ability  to 
handle  a  large  volume  of  business.  The  financing  would 
be  executed  as  follows: 

The  manufacturer,  on  shipment  in  response  to  orders, 
draws  at  90  days  sight  upon  the  combine  for  the  value 
of  the  equipment.  Shipment  goes  forward,  with  docu- 
ments and  drafts,  title  passing  to  the  combine,  when  the 
draft  is  accepted  by  the  combine's  bank.  This  draft,  of 
course,  may  be  discounted  at  current  rates  and  the  manu- 
factory then  has  no  more  financial  interest  in  the  ship- 
ment, as  the  payment  has  passed  to  his  account. 

The  transaction  as  it  relates  to  the  foreign  buyer  is 
most  valuable.  The  buyer's  home  bank  opens  an  "ac- 
ceptance credit"  covering  the  value  of  the  shipment  in 
the  United  States,  in  favor  of  the  export  combine.  This 
credit  should  not  be  confused  vidth  a  confirmed  letter  of 
credit  which  requires  the  foreign  buyer  to  post  his  pay- 
ment in  advance  in  the  United  States.  This  is  the  method 
that  has  financed  most  automotive  shipments  in  recent 
years  and  it  is  one  that  has  occasioned  much  serious 
criticism  from  abroad.  An  acceptance  credit  does  not  re- 
quire the  advance  posting  of  any  money.  The  credit 
opened,  the  export  combine,  upon  presentation  of  docu- 
ments, draws  a  60  day  draft  covering  the  shipment.  This 
draft  may  be  discontinued,  if  desired  by  the  combine,  but 
in  any  event  the  dealer  has  had  two  months  credit  after 
the  time  of  shipment.  Presuming  that  shipment  requires 
30  days,  which  is  sufficient  for  most  territories,  he  yet  has 
another  month  in  which  to  dispose  of  the  cars  or  trucks 
before  he  is  called  upon  to  pay  his  local  bank. 

These  points  cover  the  main  features  of  the  proposed 
company  and  its  subsidiary.  The  subsidiary,  it  is  ex- 
plained, is  in  no  way  curtailed  by  the  combination  in 
fostering  sales  abroad  but  it  is  given  the  added  strength 
of  backing  by  an  export  company  sufl!iciently  strong  to 
carry  it  through  all  storms.  The  Webb-Pomerene  law, 
it  will  be  recalled,  allows  combination  to  competing  firms 
in  foreign  trade  which  is  denied  to  them  in  domestic 
business.  The  Bauer  plan  has  taken  full  advantage  of 
this  provision  but  still  retains  the  sales  competition  so 
necessary  m  selling  automotive  equipment. 

Bauer  has  many  automotive  executives  and  export 
managers  behind  him  in  presenting  the  plan,  the  chief 
of  whom  is  Walter  E.  Drake,  of  the  Hupmobile  company, 
chairman  of  the  N.  A.  C.  C.  foreign  trade  committee  and 
whose  company  has  been  one  of  the  pioneers  in  the  ex- 
port field.  Following  its  presentation  to  the  export 
managers,  the  proposal  will  go  before  the  chief  executives 
of  the  industry.  Several  months  must  elapse  before  any 
definite  action  may  be  taken  and  the  plan  thus  comes  be- 
fore the  industry  for  discussion. 

"The  Webb-Pomerene  law  permits  of  concerted  efforts 
in    combinations    for   export   trade,    that,    if    attempted 
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domestically,  would  probably  be  considered  illegal."  Bauer 
stated.  "It  is  comparatively  new  for  the  United  States 
but  in  England,  France,  Belgium  and  Germany,  such  com- 
binations have  been  effectively  used  in  industrial  combines 
for  a  large  number  of  years. 

"Since  the  law  is  fairly  recent  here,  its  usefulness  to 
the  automotive  industry  is  not  fully  known  as  yet.  A 
necessary  purpose  may  be  served  in  presenting  a  plan 
that  is  designed  merely  to  aid  in  pointing  the  way  for 


such  application.  Ita  object  is  to  show  how  N.  A.  C.  C. 
members  may,  through  cor'  !  efforta,  obtain  jn-e^'^-r 
and  better  results  in  the  de,_.  ..  ent  of  foreign  markc-L^. 
Consolidation,  whether  the  functions  are  included  in  the 
class  of  competitive  or  non-competitive,  is  possible  and  if 
carried  out,  will  prevent  considerable  lost  motion  by 
manufacturers  individually." 

The  proposal  is  such   that  any  number  of  subsidiary 
companies  may  be  formed. 


A  Headlamp  Without  Beam  Modifying  Lens 


To  eliminate  glare  and  comply  with  legislation  en- 
acted to  this  end,  most  motorists  at  the  present 
time  provide  their  headlamps  with  lenses  in  front  of 
the  reflectors,  which  either  diffuse  or  else  deflect  the 
beam  in  a  generally  downward  direction.  Similar  re- 
sults can,  of  course,  be  obtained  by  using  reflectors  of 
special   shape   in   place   of  the   paraboloidal   reflectors. 


Fig.  1 — Reflection  of  liflht  rays  from  paraboloidal  and 
hyperboloidal  surfaces  when  emanating  from  a  point 
source  (above)  and  from  a  lamp  filament.  Fig.  2 — 
(right)    Focusing   and   aiming  devices  of    Nolenz    lamp 

A  new  lamp  placed  on  the  market  under  the  trade 
name  of  Nolenz  by  the  Automotive  Utilities  Mfg.  Corp. 
embodies  the  principle  referred  to  above.  The  reflector 
is  divided  into  six  sectors  which  are  arranged  in  pairs. 
Two  of  the  reflector  segments  supply  the  strong  road 
illumination — often  referred  to  as  the  pick-up  light— 
which  is  required  directly  in  front  of  the  car,  striking 
the  road  at  a  distance  ahead  of  150  to  250  ft.;  two  supply 
illumination  for  the  sides  of  the  road  where  the  light 
need  not  be  so  intense,  and  the  other  two  illuminate  the 
ditches  still  further  out  to  the  sides. 

The  "pick-up"  light  is  obtained  from  the  top  and  bot- 
tom sectors,  which  are  of  paraboloidal  form  and  tend 
to  confine  the  rays  to  a  fairly  narrow,  conical  beam  of 
great  intensity.  The  direction  of  this  beam  is  accu- 
rately adjusted  by  means  of  a  special  aiming  device  with 
which  the  lamp  is  provided  and  which  will  be  described 
further  on.  The  two  pairs  of  sectors  on  the  sides  are 
made  of  hyperboloidal  form.  The  two  paraboloidal  sec- 
tors of  the  Nolenz  reflector  produce  a  conical  beam  of 
light  of  about  3  deg.  diameter,  while  the  two  pairs  of 
hyperboloidal  sectors  distribute  the  light  evenly  in  bands 
about  8  deg.  wide,  extending  from  the  central  height 
point  downwardly  and  outwardly  at  60  deg.  to  the  vertical. 


The  light  distribution  from  the  two  parts  of  the  rer'- 
tor  is  illustrated  in  Fig.  1.  The  upper  portion  of  ine 
figure  shows  the  rays  as  they  would  be  distributed  from 
a  point  source.  The  broken  diverging  lines  show  how 
the  rays  would  diverge,  and  the  solid  lines  show  how  the 
rays  would  be  projected  in  parallel  lines.  The  lov-^r 
portion  of  the  drawing  shows  the  light  rays  as  irc.. 
are  projected  from  the  two  surfaces  with  the  lamp  fila- 
ment as  a  source. 

An  important  feature  in  connection  with  any  headlight 
is  the  means  of  aligning  the  source  or  bringing  the  fila- 
ment center  into  the  axis  of  the  reflector.  This  is  accom- 
plished in  the  Nolenz,  as  shown  in  Fig.  2.  The  <  '  • 
plate  A  may  be  moved  both  vertically  and  horiz  ...„.../ 
until  the  lamp  filament  is  brought  into  the  reflector 
axis,  where  it  is  locked  by  two  thumbscrews  B.  The 
socket  C  may  then  be  rotated  or  moved  back  and  forth 
in  the  collar  D  until  the  center  of  the  lamp  filament  is 
at  the  reflector  focus,  when  it  can  be  locked  in  position 
by  the  locking  band  E. 

The  aiming  adjustment  is  made  by  means  of  a  three- 
point  bracket.  The  triangular  shell  F  is  rigidly  secured 
to  the  reflector  rim  G.  The  socket  joint  H  engages  the 
upper  end  of  the  supporting  member  I  where  the  two 
pivot.  The  set  screws  K  are  threaded  into  the  triangular 
shell  F  with  small  spiral  springs  between  the  supporting 
member  I  and  the  triangular  shell  F.  To  aim  the  reflec- 
tor, therefore,  the  set  screws  are  manipulated  until  the 
beam  is  projected  in  the  desired  direction.  The  head- 
lamp is  then  locked  by  tightening  the  set  screw  L,  which 
is  threaded  into  the  supporting  member.  The  reflector 
M  is  secured  to  the  leflector  rim  G  with  set  screws  N, 
which  also  hold  the  glass  0  in  place.  The  rear  housing 
is  removable  for  relamping,  so  that  the  focal  adjustment 
may  be  easily  access'ble. 


Fig.  3 — Distribution  of   light  from   Nolenz  lamp 
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Manufacturers  Are  Largely  Responsible 

for  Labor  Troubles 

Executive  of  International  Harvester  Co.  recommends  for  industry  the 
motto :  "Physician,  heal  thyself."  The  views  expressed  here  are  specially 
interesting  as  coming  from  a  man  who  has  studied  lahor  problems  care- 
fully from  the  management  standpoint. 


By  H.  F.  Perkins^ 


I  AM  one  of  those  men  who  firmly  believe  that  condi- 
tions modify  the  approach  to  the  question  of  indus- 
trial relations.  There  is  no  cut  and  dried  panacea, 
no  general  plan  that  I  have  or  M^ould  like  to  talk  about. 
I  recognize  that  the  kinds  and  qualities  of  your  indus- 
try must  determine  the  kinds  and  qualities  of  your  rela- 
tion to  your  labor.  Therefore,  a  general  approach  along 
the  lines  of  principles  seemed  to  me  to  be  the  more  ap- 
propriate. 

The  relationship  of  management  and  men  is,  to  my 
mind,  the  proper  statement,  and  not  the  relation  of  capi- 
tal and  labor.  Capital  has  no  relation,  as  I  see  it,  to 
men ;  it  is  the  management  that  v^^e  are  interested  in  dis- 
cussing. Methods  and  policies  are  those  of  manage- 
ment. 

What  is  the  purpose  of  this  subject  we  are  discussing? 
Industrial  relations  is  a  common  term  to-day;  it  is  in 
everybody's  mouth.  I  take  it  that  what  we  are  after  is 
peace  in  industry,  and  that — coupled  with  one  other 
thing,  efficiency  in  industry — is  what  we  are  aiming  to 
accomplish.  It  seems  to  me  that  the  two  must  go  hand 
in  hand.  Peace  in  industry  means  simply  lack  of  con- 
flict that  is  destructive.  It  has  nothing  to  do  with  the 
meeting  of  minds  in  the  discussion  of  the  problems. 
Those  are  essential  and  stimulating  and  valuable.  Peace 
presupposes  mutual  understanding. 

There  can  be  no  peace,  as  I  see  the  history  of 
things,  except  through  mutual  understanding  or  ab- 
solute domination.    The  period  of  absolute  domina- 
\        tion  in  management  of  countries  and  in  the  manage- 
h       ment  of  men,  to  my  mind,  has  passed.    Therefore, 
we  must  get  back  to  the  proposition  of  a  mutual  un- 
)        derstanding  and  arriving  at  a  mutuality  of  purpose 
1        and  interest  that  will  bind  ycj  together  to  a  degree 
that  will  accomplish  the  purposes  of  eflBcient  produc- 
(        tion. 

As  I  study  the  history  of  industrial  relations,  or  the 
lack  of  industrial  relations,  in  our  country  and  in  other 
countries,  I  am  very  thoroughly  persuaded  that  we  might 
as  well,  as  the  heads  of  industry,  as  manufacturers  or 
producers,  admit  that  we  are  largely  responsible  for  the 
troubles  in  which  we  find  ourselves.  I  think  it  will  help 
us,  in  approaching  the  subject,  not  to  try  to  find  the 
fault  with  our  workmen  or  the  fault  with  the  attitude  of 
the  country — those  men  who  express  themselves,  the 
public,  those  who  create  publicity — but  to  consider  what 
we  are  responsible  for,  and  how  much  the  obligation  lies 
upon  us  to  correct  that  trouble. 


•vice-president  International  Harvester  Co.   Excerpts  from  a  paper 
read  before  the  annual  meeting  of  the  American  Petroleum  Institute. 


It  is  to  me  beyond  pei'adventure  of  discussion  that  the 
control  which  the  labor  unions  have  secured  in  this  coun- 
try in  many  lines  of  industry  is  not  the  fault  of  labor, 
is  not  the  fault  of  the  public,  but  is  the  fault  of  the 
manufacturers  and  the  business  men  themselves. 

The  rapid  and  entrancing,  captivating  growth  of  in- 
dustrial work  in  this  country  following  the  Civil  War, 
and  the  great  development  that  followed  in  Europe  af- 
ter the  Napoleonic  Wars  have  led  to  an  absorption  of 
business  men  in  their  money-making  enterprises.  The 
game  has  been  so  exciting,  the  proposition  so  great  and 
captivating  mentally  and  physically,  that  they  went 
after  it  and  forgot  that  they  were  dealing  with  men. 
We  are  now  awake  to  the  fact  that  a  genuine  problem 
is  confronting  us. 

The  trouble  in  industrial  management  in  the  past,  as 
I  see  it,  has  been  ignorant  or  domineering  management. 
I  want  to  stop  just  long  enough  to  emphasize  one  mat- 
ter that  seems  to  me  vital — that  in  our  factories,  in  our 
workshops  and  in  our  mining  and  field  enterprises  we  in- 
still in  the  men  a  better  quality  of  leadership. 

I  believe  that  much  of  the  trouble  that  we  find  in 
our  factories  to-day  is  growing  out  of  the  fact  that 
the  foremen  who  have  been  in  charge,  until  recently, 
have  been  men  who  were  elevated  to  their  positions 
from  the  ranks  because  they  were  good  technical 
men  or  good  "bosses"  or  compellers  of  output,  rather 
than  because  they  were  leaders  of  men  and  intelli- 
gent students  of  the  subject.  Out  of  that  unfortu- 
nate contact  between  men  not  properly  introduced 
to  the  question  of  iibor  and  management  has  come 
much  of  the  bad  feeling  that  has  arisen  on  the  part 
of  the  working  men  toward  the  control;  no  matter 
how  splendid  a  character  may  be  the  head  of  your 
institution,  no  matter  how  kindly  may  be  the  spirit 
which  controls  the  man  in  charge  of  your  manufac- 
turing operations  or  your  producing  operations,  he 
cannot  transmit  that  state  of  mind,  he  cannot  trans- 
mit that  spirit  of  friendly  interest  in  his  men 
through  a  crooked  glass. 

"Physician,  heal  thyself"  is  a  good  motto  for  industry 
to-day,  and  I  am  very  anxious  to  leave  that  one  thought 
if  no  more,  that  if  we  are  going  to  approach  the  question 
of  industrial  relations  intelligently  and  successfully,  it 
will  be  after  each  one  has  taken  himself  and  his  organi- 
zation in  hand  and  figured  out  what  he  can  do  to  make 
his  relation  to  his  men  right  and  begin  to  study  the  prob- 
lem from  that  angle  rather  than  from  the  angle  of  com- 
plaint against  the  less  educated,  the  less  opportune,  the 
less  fortunately  situated  laboring  man. 
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The  growth  of  interest  of  the  public  is  also  a  general 
principle  which  I  think  we  must  consider  in  this  sub- 
ject. 

I  understand  that  many  of  your  concerns  have  done 
wonderful  things  in  the  way  of  labor  regulations,  but 
all  of  us  are  but  touching  the  surface.  What  we  want 
to  do  is  to  get  the  combination  of  forces  which  will  in 
proper  time  and  with  proper  study,  slowly  bring  about 
the  successful  conclusion. 

Investigation  is  essential  and  only  organized  investi- 
gation will  get  the  goods. 

In  regard  to  the  workmen  themselves,  I  feel  that  we 
should  always  bear  in  mind  this  proposition:  first,  that 
they  are  men.  They  are  very  much  like  we  are.  Most 
of  us  started  in  that  field — at  least  that  is  true  in  our 
industry — at  the  bottom.  Most  of  the  men  at  the  top 
began  in  the  shops  or  in  the  small  work  in  the  sales  office 
and  have  worked  their  way  through.  I  believe  that  is 
true  of  all  industries.  You  would  think  on  that  very 
account  that  there  would  be  a  sympathetic  understand- 
ing, but  it  does  not  follow. 

Many  people  say  that  they  believe  the  workmen  want 
wages  alone.  I  doubt  that  very  much.  The  easy  solu- 
tion of  this  industrial  relations  problem  of  paying  a  man 
a  good  wage  and  letting  him  go  is  a  very  appealing  one, 
because  it  is  dead  easy  if  you  can  afford  to  pay  the  wage. 
To  my  mind,  however,  it  is  unscientific,  unintelligent 
and  in  the  end  will  win  nothing. 

All  men  desire  personal  consideration;  I  believe 
that  they  desire  to  have  an  opportunity  to  express 
themselves,  whether  their  expression  finds  itself  re- 
sponsible in  the  policy  pursued  or  not;  just  as  you 
with  some  of  your  growing  young  men  will  ask  them 
a  question  on  a  matter  of  importance  and  see  them 
respond  with  interest  and  give  you  their  opinion 
and  then  perhaps  you  make  a  decision  contrawise; 
you  know  that  you  have  excited  their  interest,  you 
know  you  have  their  thought  turned  in  the  direc- 
tion in  which  you  are  working  and  that  is  equally 
true  in  the  relation  between  management  and  men. 

There  has  recently  been  in  our  midst  a  representative 
of  manufacturing  interests  in  England,  Mr.  Rountree, 


and  the  other  day  he  made  this  remark:  "Capital  and 
labor  must  co-operate  before  either  can  become  efTective, 
but  I  look  upon  it  as  unreasonable  that  in  matters  af- 
fecting my  daily  life  and  the  conditions  under  which  I 
work,  capital  shall  always  be  master  and  I  the  unques- 
tioning servant.  I  acknowledge  that  in  industrial  enter- 
prise there  must  be  some  one  in  .supreme  control  and 
there  must  be  true  discipline,  but  this  does  not  preclude 
an  arrangement  under  which  working  conditions  are 
mutually  agreed  upon  instead  of  being  dictated  by  the 
representative  of  capital  alone." 

I  believe  there  is  a  principle  which  we  must  consider. 
How  to  apply  it  you  must  work  out.  First,  remember 
that  any  man  likes  to  have  a  chance  to  find  an  expres- 
sion of  his  thought  through  himself  or  some  represen- 
tative, and  second,  that  every  man  will  respond  to  fair 
play  to  such  a  degree  that  you  can  dismiss  the  other 
element  that  does  not. 

If  they  do  not  get  an  opportunity  in  the  years  that  are 
following  to  express  themselves  through  representation 
or  individually,  I  am  sure  they  are  going  to  call  for  pro- 
fessional help,  because  the  size  of  our  organization  is 
making  it  more  and  more  necessary  that  there  shall  be 
a  new  point  of  contact  either  through  hired  professional 
assistants  or  through  direct  representation  of  the  men 
themselves  in  contact  with  their  management. 

In  my  judgment  the  average  working  man  would  much 
prefer  to  deal  with  his  own  master  rather  than  with  an 
outside  man.  I  cannot  see  any  indications  that  the  aver- 
age workman  likes  to  work  through  a  union  delegate. 
It  seems  to  me  as  an  easy  preliminary  to  the  question  of 
approach  to  this  matter,  that  we  may  assume  that,  with 
proper  attitude  expressed  in  an  organized  way  between 
management  and  men,  the  men  will  prefer  to  work  along 
that  line  rather  than  with  the  methods  which  are  now 
their  only  resource. 

I  want  to  leave  just  the  final  thought  that  for  each  of 
you  it  is  an  independent  proposition.  I  am  not  one  of 
those  who  believe  that  any  successful  concern  work- 
ing in  industrial  relations  for  two  or  three  years  can 
tell  any  other  concern  that  they  should  go  and  do  like- 
wise. I  am  sure  each  enterprise  will  work  out  its 
own  problem  in  its  own  way. 


Official  Report  on  Bournonville  Double  Transcontinental  Trip 

ON   October  14,   last,   Eugene  Bournonville   and   his  clearance  of  the  v.\lve  in   its   sleeve   is   only  0.0017   to 

son,  Rene,  started  from  Columbus  Circle,  New  York  0.0019  in.    The  figures  show  that  the  wear  of  the  valve 

City,   in  a  car  fitted  with  a  Bournonville  rotary  valve  was  e.xceedingly  small,  the  report  concludes, 

engine  for  a  trip  to  Los  Angeles  and  return,  under  obser-  Valve  Measurements — Bournonville  Rotary  Valv^  Engine 

vation  of  the  valve  mechanism  by  the  American  Automo-  '"'^'^Bct'oVXart  o/tt^p.      After  t^,. 

"bile  Association.     No   representative   of  the   A.   A.  A.  ^                                        oct.  u,  i9:i          .vov.  i«.  i9:i 

accompanied  the  car,  but  previous  to  the  start  of  the       '""pront'!' 3.7510  in.  j.7507  in. 

tour  seals   were  applied  to  the  front  and   rear   cover  Rear^^ :;:::::::;:;:: ::;::::    s.^n  iS."               iJlo*  ISl 

plates  of  the  valve  chest,  a  special  form  of  wire  seal     Rear  vaue "_ 

being  used  which  made  it  iinpossible  to  remove  the  valves  ^l^^^^  W .:'..:'.:.: 3.7499  ill:  i.U9$  wi 

from  the  cylinder  head  without  breaking  at  least  one     ^.^,,.^%';.^-,; '•'*"  '°-  *""'  "^ 

of   the   seals.  From     3  7627  In. 

The  car  returned  to  New  York  on  November  15.  where  Rear^^ ::::;;;:::::::;:::.::    airsi?  in. 

it  was  met  by  A.  A.  A.  representatives.    An  in^iiection  

of  the  motor  was  made  at  the  Bournonville  plant  the  T~lXPERLMENTS  were  made  in  England  recently  with 

following   day.      Both    seals   were    found    to    be    intact.  Jjj  an  amphibious  tank,  which,  however,  ended  in  an 

which  proved  to  the  A.  A.  A.  officials  that  no   access  accident.     In  the  course  of  the  trial  a  crossing  of  the 

"had  been  had  to  the  rotary  valve  throughout  the  trip  Thames  was  attempted.    Leaving  the  Charlton  Tank  Ex- 

of  6000  miles.     After  the  seals  had  been   broken   the  perimental  station  in  the  morning  the  tank  arrived  at 

two  sections  of  the  valves  were  removed  from  the  engine  Cross  Ness  and  was  driven  into  the  water  when  the  tide 

and  micrometered  as  before.    The  results  of  the  meas-  was  at  a  favorable  height.    She  had  traveled  about  300 

urements  before  and  after  the  trip  are  given    in   the  yd.  from  shore  when,  from  some  cause  unknown,  she 

following  table,  from  which  it  can  be  figured  that  the  sank.    The  tank  is  to  be  raised  for  examination. 
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Effective  Car  Advertising 

No  class  of  advertising  has  been  more  replete  with 
exaggerations  and  superlatives  than  has  that 
which  pertains  to  automobiles.  The  unsoundness  of 
such  publicity  effort  from  the  standpoint  of  sales  is 
becoming  more  generally  recogjiized  throughout  the 
industry,  but  a  lack  of  definite  facts  still  characterizes 
much  car  advertising.  The  buying  public  is  becoming 
more  familiar  with  automobiles  each  year,  and  as  a 
result  there  is  an  increasing  necessity  for  facts  and 
really  informative  data  in  publicity  designed  to  pro- 
mote sales. 

It  would  be  an  excellent  thing  for  the  industry  if 
every  automobile  advertisement  could  have  the  same 
honor  which  was  recently  accorded  to  one  put  out  by 
a  prominent  car  maker.  The  ad  "Over  600,000  Own- 
ers," which  has  become  rather  familiar  during  re- 
cent months,  was  used  by  a  Chicago  pastor  as  a  text 
for  a  sermon  a  few  weeks  ago.  Standing  out  promi- 
nently on  one  side  of  the  platform  was  the  full-page 
advertisement  bearing  the  simple  fact  message  just 


given.  On  the  opposite  side  of  the  pulpit,  on  another 
placard,  stood  a  color  advertisement  brilliantly  illus- 
trated and  splendidly  worded. 

The  sermon  was  a  special  one  to  children  and  the 
pastor  emphasized  that  "we  should  be  known  by  our 
deeds  even  more  than  by  our  words."  The  two  ad- 
vertisements served  to  illustrate  the  text.  Would 
that  more  automobile  advertising  might  be  suitable  as 
texts  for  similar  sermons. 


Over-specialization  in 
Production 

SPECIALIZATION  in  production  processes  has 
been  carried  to  a  point  where  it  may  make  for  in- 
efficiency rather  than  for  efficiency,  thus  defeating 
its  own  end.  A  failure  to  utilize  all  of  the  productive 
qualities  in  each  worker  is  just  as  much  inefficiency 
as  to  cut  up  material  so  that  a  maximum  of  waste  re- 
sults. 

Efficiency  engineers  have  propagated  so  thoroughly 
the  idea  that  maximum  efficiency  lies  in  maximum 
specialization  that  modern  industry  is  in  grave  danger 
of  going  too  far  in  that  direction.  The  manager  may 
say  "So  long  as  that  worker  puts  more  pieces  per  hour 
through  the  machine  than  anyone  else,  I  don't  care 
what  else  he  knows  or  thinks."  Such  management  is 
not  sound  from  an  economic  viewpoint. 

To  begin  with,  the  period  over  which  that  worker 
will  be  able  to  do  that  single  thing  at  the  maximum 
rate  in  this  particular  place  will  be  governed  to  some 
extent  by  his  mental  attitude  toward  his  work,  his 
employer  and  his  environment.  Even  from  the  lim- 
ited viewpoint  of  quantity  production,  it  is  not  sound 
management  to  consider  the  production  volume  of 
the  worker  as  the  only  contact  with  the  employer. 

In  a  wider  sense,  however,  the  loss  to  management 
is  greater.  If  a  man  has  the  ability  to  think  or  to 
make  constructive  suggestions,  it  is  poor  economy  to 
permit  him  to  exercise  only  his  capacity  for  pushing 
metal  into  a  machine.  Even  though  his  mental  capac- 
ity be  limited,  the  employer  is  not  getting  maximum 
efficiency  from  the  worker  until  that  mental  capacity, 
whatever  it  may  be,  is  given  the  opportunity  to  func- 
tion to  the  fullest  possible  extent. 

It  is  not  enough  that  the  management  simply  be 
willing  to  listen  to  suggestions:  it  is  necessary  that 
constructive  thinking  on  the  part  of  employees  be 
definitely  encouraged.  This  must  be  done,  not  only 
by  encouraging  the  men  to  make  suggestions  concern- 
ing the  plant  operations,  but  also  by  a  definite  at- 
tempt to  make  the  conditions  of  the  job  such  as  to 
permit  and  encourage  mental  development  of  them- 
selves. Complete  specialization  tends  to  remove  re- 
sponsibility from  the  individual  and,  consequently,  to 
discourage  mental  development.  It  is  only  through 
the  development  of  individual  responsibility,  how- 
ever, and  through  the  development  of  individual  in- 
telligence that  management  can  hope  ultimately  to 
make  definite  progress.  The  necessary  direction  of 
growth  is  clear;  the  exact  path  must  be  found.  Some 
plants  have  already  started  on  the  right  road  and  are 
reaping  the  benefits  which  grow  by  the  wayside. 
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Selling  the  Price  Cuts 


THE  expected  number  of  price  cuts  in  all  cK-^sses  have  taken  place  during  the  New 
York  show.    It  may  be  assumed  that  the  purpose  of  these  additional  cuts  is  to 
stimulate  sales.    In  a  general  economic  sense  it  is  true,  of  course,  that  a  lower 
price  automatically  widens  the  potential  market,  but  it  does  not  necessarily  follow  that 
i  every  unit  of  a  series  of  close-following  reductions  will  result  in  immediately  increased 

I  sales. 


Many  automobile  salesmanagers  stated  emphatically  and  published  broadcast  that 
"rock-bottom"  prices  had  been  reached  when  the  first  flurry  of  price  cuts  came  over  a 
year  ago.    This  statement  has  been  reiterated  with  each  succeeding  reduction  since  that 

I  time.    Conditions  in  the  material  and  labor  market  have  justified  certain  reductions  since 

I  that  first  cut,  but,  particularly  in  recent  months,  there  has  been  no  decided  change  in 

I  basic  economic  conditions  that  would  necessarily  be  reflected  in  another  cut. 

I  Consequently  the  public  may  assume  that  previous  cuts  were  not  particularly  scien- 

I  tific  reductions  based  upon  costs  plus  a  certain  profit;  that  present  statements  concern- 

I  ing  "rock  bottom"  may  not  be  true  because  previous  statements  to  that  effect  proved 

I  subject  to  considerable  modification.    The  time  has  come  when  price  reductions  them- 

I  selves  must  be  sold  to  the  dealer  and  to  the  prospective  owner. 

I  The  dealer  is  beginning  to  ask  merchandising  reasons  for  cuts.     It  is  difficult  for 

I  him  to  get  much  selling  value  out  of  the  "rock-bottom"  argument.    He  knows  that  that 

1  price  is  only  one  consideration  among  many  in  buying  and  selling  an  automobile,  but 

I  constant  price  cuts  serve  to  emphasize  this  single  factor  in  the  minds  of  buyers.    Thus 
the  dealer  is  called  upon  to  sell  very  largely  upon  that  basis  at  the  present  time.    In 

I  many  cases  he  is  at  a  loss  to  know  just  what  the  real  basis  of  reductions  has  been. 

The  dealer  who  must  present  the  car  to  the  public  must  be  sold  on  the  reasons  for 

f  the  latest  reduction,  the  basis  upon  which  it  was  made,  and  its  relation  fo  a  proper  stabi- 

I  lization  of  values  in  the  automotive  industry.     Car  prices  must  fluctuate  to  a  certain  ex- 

f  tent  in  conformity  with  economic  and  business  conditions,  but  such  fluctuation  does  not 

f  call  for  a  constant  readjustment  every  few  months. 

I  Recent  price  cuts  have  had  comparatively  little  effect  upon  the  cash  value  of  a  car 

I  sale.    A  large  proportion  of  prospective  new  car  customers  are  already  car  owners. 

I  While  the  first-time  buyer  benefits  by  price  reductions,  the  man  with  a  car  to  trade  does 

I  so  to  a  very  limited  extent,  if  at  all.    As  the  new  car  price  is  lowered,  used  car  values 

I  depreciate  in  proportion.    Thus  the  actual  cash  payment  for  nev"  cars  tends  to  become  uni- 

I  form,  regardless  of  the  price  of  the  new  car. 

i  The  replacement  market  is  constantly  becoming  a  larger  proportion  of  the  total  car 

j  market,  and  used  car  owners  are  rapidly  coming  to  recognize  that  price  reductions  have 

1  little  effect  upon  the  cost  of  a  new  car  to  them.  Commenting  on  the  numerous  price  drops 

I  at  the  show,  a  man  who  now  owns  a  car  and  desires  to  get  a  new  one  was  even  heard  to 

I  remark,  "These  price  cuts  are  all  right,  but  they  don't  mean  anj-thing  to  the  man  who 

I  wants  to  trade." 

1  A  fair  price,  based  upon  costs  and  service  value,  is  always  necessary-,  but  given  that 

1  as  a  basis,  price  is  only  one  of  many  other  important  factors  in  selling  an  automobile. 

1  Nothing  could  be  more  demoralizing  to  the  industry  than  a  price  war.    Even  the  btrongest 

I  are  weakened  by  such  a  process,  and  the  industry  as  a  whole  cannot  benefit. 

I  The  present  price  cuts  must  be  "sold"  if  they  are  to  accomplish  fheir  purpose  of 

I  stimulating  sales.    There  is  an  urgent  necessity  for  an  immediate  stabilization  of  car 

I  prices  on  the  basis  of  the  most  accurate  cost  and  selling  data  available. 
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Price  Uncertainty 
Is  Met  by  Makers 

New  Era  of  Keenest  Competition 

in  Same  Typed  Cars 

Forecast 


By  James  Dalton 

NEW  YORK,  Jan.  11— Atmospheric 
conditions  in  the  automotive  industry 
have  been  materially  cleared  by  the 
New  York  show.  The  uncertainty  in 
regard  to  prices  which  has  existed  for 
the  past  few  weeks  has  been  dissi- 
pated. Reductions  have  been  more 
general  than  was  expected  in  the  lower 
priced  lines  and  less  general  than  was 
expected  in  the  higher  priced  cars. 

The  result  will  be  tremendously 
keen  competition  by  manufacturers  of 
the  same  type  of  cars  which  are  on 
practically  the  same  price  level.  This 
fight  will  be  keenest  among  the  largest 
producers.  Business  rivalry  will  be 
all  the  sharper  because  of  the  general 
expectation  that  sales  in  the  coming 
year  will  be  little  larger  than  in  1921. 
It  is  felt  that  just  as  many  cars  will 
be  sold  but  that  they  will  be'  made  by 
a  smaller  number  of  manufacturers. 

Buyers  Given  New  Values 

Values  given  purchasers  at  the  show 
never  have  been  greater  than  this 
year.  Refinements  in  models  have 
been  made  and  better  materials  used. 
This  has  been  made  possible  by  the 
reduction  of  inventories  and  the  writ- 
ing off  of  losses  which  have  permitted 
makers  to  go  into  the  market  for  ma- 
terials and  buy  them  at  current  prices. 

Scarcely  a  manufacturer  can  be 
found  who  will  not  be  in  the  market  in 
the  near  future  for  supplies  of  vari- 
ous kinds,  although  they  will  not  bu- 
in  large  quantities.  This  will  result 
in  better  business  for  parts  and  acces- 
sory manufacturers.  The  inventory 
situation  is  so  much  better  than  it  was 
at  the  beginning  of  1921  that  there  is 
no  comparison.  Few  companies  have 
any  serious  worries  on  this  score. 

One  of  the  striking  trends  of  the 
show  is  toward  lighter  models  and  an- 
other is  toward  lower  prices  for  en- 
closed models.  One  company  announced 
a  slash  of  $700  on  its  coupe  and  sedan. 
Other  price  cuts  show  the  same  gen- 
eral tendency. 

No  especially  sensational  mechan- 
ical announcements  have  been  made  at 
the  show.     Probably  the  most  inter- 


REVEL  OF  PESSIMIST 
OVER,  FRANKLIN  SAYS 

SYRACUSE,  Jan.   9— Comment- 
ing on  the  outlook  for  1922,  H.  H 
Franklin,  president  of  the   Frank- 
lin Automobile  Co.,  says: 

The  business  outlook  for  the 
coming  year  is  encouraging. 

One  feels  like  getting  into  the 
fight. 

All   business  signs   point   ahead. 

Each  month  should  see  a  gain 
in  general  conditions.  The  entire 
world  will  move  forward  slowly. 

The  revel  of  the  pessimist  is 
about  over. 


esting  is  the  Franklin  four-cylinder, 
which  will  sell  for  less  than  half  the 
present  model.  There  is  added  inter- 
est in  this  car  because  the  General 
Motors  Corp.  will  bring  out  four  and 
six-cylinder  air-cooled  models  in  the 
early  fall. 

The  competition  for  capable  dealers 
who  are  good  merchandisers  is  becom- 
ing very  sharp,  and  this  is  one  of  the 
subjects  which  is  occupying  the  minds 
of  the  many  manufacturers  attending 
the  show.  Most  of  them  are  disposed 
to  back  up  their  dealers  to  a  greater 
extent  than  ever  before.  Few  are  of- 
fering increased  discounts,  but  many 
are  making  changes  in  their  contracts 
designed  to  please  dealers  and  dis- 
tributors. 

Opens  as  Buying  Show   - 

Early  indications  are  that  the  expo- 
sition will  be  a  "buying  show."  It  is 
certain  that  more  retail  sales  will  be 
made  than  was  the  case  last  year.  It 
is  significant,  however,  that  prospec- 
tive purchasers  are  "shopping"  care- 
fully and  are  determined  to  get  the 
best  value  for  their  money. 

The  big,  outstanding  fact  of  the 
show,  however,  is  that  prices  probably 
have  been  stabilized  for  months  to 
come  on  the  more  popular  lines. 

Coincident  with  the  opening  of  the 
show  comes  the  completion  by  Auto- 
motive Industries  of  its  annual  tabu- 
lation of  the  registration  of  motor  ve- 
hiciss  in  the  United  States.  The  total 
for  1921  was  10,449,785,  an  increase 
of  1,517,327  over  1920.  This  increase 
was  larger  than  the  gain  for  1920  over 
1919,  which  was  1,335,995.  The  dif- 
ference probably  is  accounted  for  by 
the  fact  that  nearly  all  manufacturers 
jntered  1921  with  large  stocks  on  hand. 


No  False  Optimism 
Manifested  at  Show 

Majority  of  Manufacturers  Expect 

Production  to  Be  on 

1921  Basis 


NEW  YORK,  Jan.  9— No  evidence 
of  false  optimism  is  to  be  found  among 
automobile  manufacturers  who  are 
here  for  the  New  York  show.  They 
have  no  illusions  about  what  the  com- 
ing year  has  in  store  for  them.  A 
few  expect  sales  of  passenger  cars  in 
1922  to  exceed  those  of  1921  by  about 
25  per  cent,  but  the  majority  believe 
production  this  year  will  be  on  about 
the  same  basis  as  last  year. 

See  Centralization  of  Output 

While  it  is  the  consensus  of  opinfon, 
that  there  will  be  no  falling  off  from 
the  production  of  1,535,000  passenger 
cars  in  1921,  there  are  many  factory  ex- 
ecutives who  believe  this  output  will  be 
centralized  in  a  few  factories  to  a 
greater  extent  than  it  was  last  year. 
There  is  no  disposition  to  wink  at  the 
fact  that  competition  will  be  keener  than 
it  ever  has  been,  especially  in  lines  which 
are  in  practically  the  same  price  class. 
It  is  felt  that  if  there  are  further  price 
concessions  it  will  be  by  rival  companies 
fighting  for  sales  of  cars. 

Those  companies  which  have  developed 
an  export  trade  report  a  somewhat  larger 
volume  of  actual  sales  and  many  more 
inquiries  than  have  been  apparent  for 
several  months.  They  are  confident  that 
as  the  year  advances  their  foreign  trade 
will  steadily  increase. 

Generally  speaking,  manufacturers 
feel  that  there  can  be  no  marked  revival 
of  buying  until  the  position  of  the 
farmer  is  materially  improved.  They 
point  out  that  a  large  part  of  the  sales 
of  1921  were  made  in  a  comparatively 
few  cities  and  that  it  wtill  be  necessary 
to  carry  on  intensive  sales  campaigns 
not  only  in  those  cities  but  in  a  new  ter- 
ritory in  the  coming  year  if  the  sales 
mark  of  1921  is  to  be  equalled. 

Schedules  Purely  Tentative 

Production  schedules  for  1922  thus 
far  are  purely  tentative  and  all  esti- 
mates merely  are  guesses.  All  manufac- 
turers as  a  whole  will  build  cars  strictly 
on  a  sales  basis  and  will  permit  no  large 
accumulation  of  unsold  vehicles.  They 
will  be  able  to  tell  more  definitely  in  a 
few  weeks  what  their  output  for  the  year 
is  likely  to  be. 

While  there  is  still  some  hesitancy  oi> 
the  part  of  bankers  in  financing  sales> 
manufacturers  sense  an  easing  up  in  the 
situation. 
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Show  Sees  Wave  of  Price  Reductions 
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48  Manufacturers 
Announce    Changes 

Automobiles     in     Medium     Cost 

Class  Bear  Brunt  of 

Revisions 

NEW  YORK,  Jan.  9  —  Price  read- 
justments are  of  paramount  impor- 
tance in  the  merchandising  plans  of 
the  car  manufacturers  and  the  belief 
of  the  public  that  the  exhibition 
would  be  ushered  in  with  a  wave  of 
price  revisions  was  well  founded.  The 
opening  days  of  the  show  are  bringing 
with  them  announcements  that  em- 
brace many  lines. 

Manufacturers  whose  prices  were 
lowered  at  the  show  are  Reo,  Lexing- 
ton, Studebaker,  Velie,  Milburn  elec- 
tric, Peerless  on  its  open  models, 
Cleveland,  Gardner  on  its  sedan. 
Chandler  on  its  new  line,  Paterson, 
Noma,  Sayers,  Standard,  Grant,  Mai- 
bohm,  Crow-Elkhart,  duPont,  Kissel, 
Earl,  Premier,  Elcar,  Stephens, 
Auburn  and  Detroit  Electric.  Oak- 
land announced  a  slight  revision  up- 
ward on  three  of  its  models,  the  tour- 
ing and  sport  remaining  unchanged. 

Other  Changes  Made  Earlier 

These  price  changes  follow  many 
others  during  the  last  few  weeks,  all  of 
which  were  announced  sufficiently  early 
so  that  the  public  had  ample  time  to  be- 
come acquainted  with  them  before  the 
doors  of  the  annual  show  swung  open. 
These  early  changes  were  on  the  Cadillac, 
Hudson,  Buick,  Essex,  Stearns,  Oldsmo- 
bile,  Saxon,  R  &  V  Knight,  Paige,  Ap- 
person,  Stutz,  Nash,  Haynes,  Marmon, 
Hanson,  Handley-Knight,  Elgin,  Ste- 
phens and  Lafayette  lines  and  an  in- 
crease on  the  Davis. 

Dodge  Brothers,  whose  line  has  been 
the  subject  of  persistent  rumors,  an- 
nounced that  it  would  reduce  its  prices 
on  Feb.  1,  effective  Jan,  1,  though  what 
the  reductions  would  be  was  not  stated. 
Advertising  Manager  G.  H.  Phelps  for- 
mally denied  the  report  current  at  the 
show  that  Dodge  would  set  a  new  figure 
of  $775  or  $785  and  the  Dodge  salesmen 
are  continuing  to  quote  a  factory  price 
of  $985  on  the  touring  car. 

Meets  Buick  Prices 

Studebaker,  Cleveland  and  Chandler 
were  also  the  subject  of  much  specula- 
tion as  the  show  opened,  as  these  lines 
are  among  those  offering  stiffest  compe- 
tition to  the  Buick,  which  is  entering  the 
new  year  with  its  second  decline  from 
the  top  price  of  1920.     Studebaker  met 
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CARS  ON  WHICH  PRICE 
REVISIONS     ARE     MADE 


Apperson 

Gardner 

Oldsmobile 

Auburn 

Grant 

Paige 

B>iick 

Handley- 

Paterson 

Cadillac 

Knight 

Peerless 

Chandler 

Hanson 

Premier 

Cleveland 

Haynes 

R.  A.  V. 

Crow- 

Hudson 

Knight 

Elkhart 

Hupmobile 

Reo 

Davis 

Kissel 

Sayers 

Detroit 

Lafayette 

Saxon 

Electric 

Lexington 

Standard 

Dodge 

Liberty 

Stearns 

Dupont 

Maibohm 

Stephens 

Earl 

Marmon 

Stutz 

Elcar 

Milburn 

studebaker 

Elgin 

Nash 

Velie 

Essex 

Noma 

Wills    Ste. 

Ferris 

Oakland 

Claire 

the  Buick  price  by  naming  $1,045  on  its 
redesigned  light  six,  $1,475  on  the  spe- 
cial six  and  $1,785  on  the  big  six,  these 
representing  reductions  of  $105,  $160 
and  $200  respectively.  Cleveland  dropped 
$100  on  the  touring  car,  bringing  it  to 
$1,195  and  Chandler,  showing  for  the 
first  time  a  five  passenger  touring  car, 
set  a  price  on  it  of  $1,595,  which  com- 
pares with  $1,785  as  the  old  price  on  the 
two  and  seven  passenger  touring  models. 
Cleveland  made  its  best  bid  for  promi- 
nence in  price  cutting  by  bringing  its 
sedan  down  $700  to  a  new  price  of  $1,595. 

Medium  Price  Class  Affected 

The  medium  price  class  bore  the  brunt 
of  the  changes  and  the  lines  selling  in 
the  neighborhood  of  $1,500  show  the 
results  of  the  competition  that  has  set 
in.  Velie  dropped  from  $1,585  to  $1,395, 
thus  coinciding  to  a  penny  with  Buick. 
Reo  brought  its  touring  car  down  to 
$1,595  and  several  others  in  the  same 
class  show  by  their  revisions  that  they 
are  fully  awake  to  the  merchandising 
situation  created  by  the  present  tendency 
to  get  rock  bottom  prices. 

The  new  Rickenbacker  car,  on  which 
production  already  has  started  and  which 
perhaps  is  destined  to  play  its  part  in 
the  automotive  world,  came  out  with  a 
list  that  fixes  its  touring  car  at  $1,4S5. 
its  sedan  at  $1,985  and  its  coupe  at 
$1,885.  The  first  announcements  of  the 
Rickenbacker  stated  that  its  touring  car 
{Continued  07i  page  90) 


ELGIN  INCREASES  OUTPUT 

ARGO,  ILL.,  Jan.  7— Elgin  factory 
sales  for  the  first  six  days  in  Januar>' 
show  an  increase  of  22  per  cent  over  the 
sales  for  the  entire  month  of  December. 
C.  L.  Alexander,  sales  promotion  man- 
ager for  the  Elgin  Motor  Car  C^rp.. 
says  that  his  entire  distributor  and 
dealer  organization  shows  a  more  opti- 
mistic spirit  than  at  any  time  during  the 
past  six  months.  January,  he  says,  will 
show  more  business  than  any  similar 
period  during  the  past  four  months. 


Inventory  Situation 
Is  Vastly  Improveil 

Bears  JN'o  CompariHon  ^X  ith  Year 

Aga — Responsible  for 

Price  Kevigions 


NEW  YORK,  Jan.  9.— The  position  of 
passenger  car  manufacturing  compan- 
ies in  relation  to  inventories  at  the  open- 
ing of  the  show  this  year  is  so  much 
improved  over  the  serious  plight  they 
were  in  at  the  beginning  of  1921  that 
there  is  no  comparison,  .\lmost  without 
exception  factory  executives  assert  that 
inventories  have  been  liquidated  and 
losses  taken.  These  assertion?  should 
be  discounted  to  a  certain  extent  but  it 
unquestionably  is  true  that  most  com- 
panies have  little  to  worry  about  so  far 
as  inventories  are  concerned  at  this 
time. 

There  is  scarcely  a  company  in  the 
field  which  is  not  in  the  market  for 
small  supplies,  at  least,  of  parts  and  ma- 
terials. These  orders  will  increase  as 
production  is  enlarged.  After  a  reriew 
of  the  situation  at  the  show  it  can  be 
stated  safely  that  the  improved  position 
of  manufacturers  will  be  reflected  from 
now  on  in  the  business  of  parts  and  ac- 
cessory makers. 

Revisions  Due  to  Inventories 

Many  qf  the  factory  executives  seen 
at  the  show  declared  that  price  revisions 
had  been  made  possible  by  the  fact  that 
old  and  high  priced  inventories  had  been 
cleaned  out  Ability  to  purchase  ma- 
terials at  the  market  has  resulted  in  a 
scaling  down  of  prices. 

'vVhen  the  show  opened  last  year  man- 
ufacturers were  hopeful  that  they  would 
be  able  to  work  off  their  hi^h  cost  inven- 
tories without  material  loss  to  them- 
selves, but  after  sales  had  been  at  a 
standstill  for  three  months  they  changed 
their  minds  and  began  taking  tbesr 
losses.  This  process  of  liquidation  now 
has  been  virtua'ly  completed. 

Must  Replenish  Stocks 

The  inventory'  taking  period  is  practi- 
cally over  and  nearly  all  companies  now 
know  exactly  where  xhey  are  at  in  re- 
spect to  stocks  of  supplies.  They  will 
take  steps  immediately  to  replenish  those 
parts  of  which  they  are  short.  Except 
in  the  cases  of  the  larger  production 
concerns  buying  will  continue  to  be  on 
a  hand  to  mouth  basis  but  it  will  be  for 
current  needs. 

There  is  evident  determination  on  all 
sides  to  avoid  loading  up  with  large  in- 
ventories which  has  proved  so  disastrous 
in  the  past  year  and  a  half. 

{Continued  on  page  97) 
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Makers  Competing 
for  Ablest  Dealers 

Not    Enough    to    Go    Around   in 

Building  Strong  Sales 

Force 


NEW  YORK,  Jan.  9.— There  have  been 
few  shows  in  the  history  of  automobile 
expositions  in  which  the  manufacturers 
are  more  keenly  interested  in  dealers 
than  at  the  one  now  in  progress  at  the 
Grand  Central  Palace.  Competition  for 
successful  dealers  is  almost  as  keen  as 
for  sales.  It  is  realized  that  the  one 
question  is  closely  related  to  the  other 
and"  that  the  company  with  a  strong 
sales  organization  will  be  the  one  which 
will  get  the  business. 

Factory  sales  managers  at  the  show 
are  greeting  cordially  all  the  dealers  with 
whom  they  come  in  contact  and  inviting 
them  to  pay  visits  to  hotel  headquarters 
where  contracts  are  scanned  and  the 
general  merits  of  the  factory  proposition 
are  considered. 
Merchandising  Being  Developed 

Almost  without  exception  manufactur- 
ers admit  that  they  are  anxious  to  make 
latge  additions  to  their  dealer  organiza- 
tions. They  state  frankly  there  are  not 
enough  good  dealers  to  go  'round  and  that 
real  automotive  merchandisers  must  be 
developed  to  meet  the  demand. 

Factories  generally  are  giving  greater 
consideration  than  ever  to  the  need  for 
teaching  modern  merchandising.  Ihe 
most  popular  method  of  doing  this  is  by 
sending  factory  representatives  into  the 
field  as  district  men.  Hundreds  of  these 
salesmen  have  been  added  m  the  past 
few  weeks  and  many  more  are  in  pros- 
pect. ' 

Representatives  of  a  few  companies 
admit  that  they  propose  g-radually  to 
eliminate  distributors  but  the  preponder- 
ance of  sentiment  seems  to  be  for  the 
retention  of  the  automobile  middleman. 
The  manufacturers  who  are  sold  on  the 
distributor,  as  a  general  rule,  are  not 
those  with  the  largest  production  but  it 
has  become  evident  that  there  will  be 
automobile  distributors  in  the  business 
for  a  long  time  to  come. 
Dealer  Financing  Easier 

Most  companies  are  having  their  dis- 
tributors call  frequent  luncheon  or  dinner 
meetings  of  their  dealers  which  are  ad- 
dressed by  factory  men.    These  meetings 
are  used  to  nreach  the  gospel  of  "buying 
them  right,"  in  relation  to  used  cars.   It 
now  is  conceded  that  there  is  ho  panacea 
for  the  used  car  evil  and  that  the  only 
way    in    which    it   can   be   solved    is    by 
eliminating  losses  on  trade-ins. 

The  question  of  dealer  financing  is  not 
nearly  so  serious  as  it  was  a  year  ago 
but  many  companies  are  arranging  for 
the  accommodation  of  their  dealers 
through  financing  companies.  Most  of 
the  manufacturers  who  are  sold  on  the 
distributor  contend  that  a  large  propor- 
tion of  the  dealers  are  unable  to  finance 
thems  Ives   except  for  purchase  of  two 
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or   three   cars   at  a   time  through   dis- 
tributors. 

There  is  apparently  a  disposition  to 
adopt  in  dealer  contracts  the  sugges- 
tions made  by  the  directors  of  the  Na- 
tional Automobile  Chamber  of  Com- 
merce after  a  series  of  conferences  with 
a  committee  representing  the  National 
Automobile  Dealers'  Association. 

Hupp,  which  now  has  1250  dealers  and 
90  distributors,  expects  to  increase  its 
dealer  organization  to  1400,  but  does  not 
believe  it  could  add  profitably  more  than 
ten  distributors.  Marmon  is  making  an 
effort  to  materially  enlarge  its  dealer 
organization. 


Some  Brandies  to  Be  Established 

The  new  Fox  air-cooled  car  will  be 
handled  entirely  through  distributors. 
The  Frontetiac  sales  policy  has  not  been 
definitely  determined.  The  Gray  has  se- 
lected distributors  in  Boston,  New  York, 
Philadelphia,  St.  Louis  and  several  other 
large  cities.  "   " ""  '. 

Rotary   (Boumonville),  a  quality  job, 
plans  to  sell  only  directly  from  the  fac- 
tory and  Will  place  no  dealers  or  distribu- 
tors.   This  car,  however,  is  made  largely 
to    introduce    the    Bournonville    Rotary 
Valve    and    Boumonville    admitted    that 
he  expected  to  build  very  few  cars.    Kel- 
sey  just  going  into  production,  will  place 
no  'distributors,    but  will    deal    through 
branch  houses.    Sayers  looks  with  favor 
upon  the  establishment  of  branch  houses 
but  is  taking  no  definite  steps  along  this 
line  as  yet.     Anderson  also  plans  taking 
a  step  of  some  sort  in  this  connection, 
but   would   make   no   definite   announce- 
ment.   It  was  said,  however,  that  some 
distributors   would  probably  be   elimin- 
ated to  make  room  for  branch  houses. 

Trend   Is   Toward   Distributors 


The  strongest  sentiment,  however,  was 
expressed  in  the  opposite  direction.    Du- 
pont  Will  probably  do  away  with  some 
of  its  branch  houses  and  place  its  car  m 
the  hands  of  distributors.     The  Stanley 
Steamer  will  probably  do  the  same  thing. 
Rickenbacker  will  have  no  branch  houses 
but  will  deal  through  distributors.  Norma 
is  looking  for  new  distributors  and  deal- 
ers, as  are  Hanson  and  Hatfield.     Itala, 
a  foreign  car,  may  also  add  new  distribu- 
tors in  this  country.     Leach  Biltwell,  a 
California    firm,    plans    an    invasion    of 
middle   western    and    eastern   territory, 
but  has  not  yet  decided  whether  it  will 
deal    through    distributors    or    establish 
branches  in  New  York  and  Chicago.   The 
latter  course  will  probably  be  fr-llowed 
if  satisfactory  men  can  be  found. 

While  Dorris  has  opened  a  factory 
branch  in  Philadelphia  it  is  not  an  indi- 
cation that  the  company  is  adopting  a 
policy  of  distributorship  elimination.  To 
the  contrary  it  is  building  up  a  strong 
distributor  organization. 

Pilot  lis  leaning  toward  the  factory 
branch  policy  with  six  branches  already 
opened  and  four  more,  at  Pittsburgh, 
Philadelphia,  Boston  and  Cleveland,  un- 
der contemplation.  Under  the  company's 
policy  a  few  distributors  will  be  retained 
but  they  will  be  those  that  have  proved 
strongest  in  the  organization. 
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See  Greater  Output 
from  Export  Trade 

Manufacturers     Expect     Foreign 

Business  to  Surpass  That 

of  Last  Year 

NEW  YORK,  Jan.  9.— Export  activi- 
ties by  many  of  the  exhibiting  companies 
were  a  marked  feature  of  their  merchan- 
dising plans  for  the  show.    Foreign  sales 
managers  of  many  of  the  compames,  or 
representatives  of  that  department,  were 
on  hand  at  the  displays,  with  the  expec- 
tancy   that    1922   would   show    a   much 
larger    volume    of    overseas    shipments 
than  1921.     In  fact,  many  makers  are 
counting  upon  such  business  to  aid  them 
in  increasing  their  schedules  and  it  was 
apparent     that     many     companies     had 
awakened    to    the    possibilities    m    such 
trading. 
Unsold  Stocks  Cleaned  Up 

Officials  reported  generally  that  recent 
weeks  had  brought  about  a  change  in 
the  stagnant  condition  of  foreign  trade 
and  that  inquiries  and  orders  were  being 
received   in   a   manner    that   warranted 
greater  optimism  for  the  coming  months. 
Stocks  of  unsold  cars  in  the  hands  of 
distributors  in  other  countries  or  in  the 
customs     warehouses     have     practically 
been  cleared  up,  thus  assuring  an  en- 
tirely different  situation  than  confronted 
the  trade  at  the  last  show.    Then,  large 
numbers  of  cars  were  unsold  in  the  hands 
of  dealers  but,  in  the  meantime,  these 
have  been  worked  off  and  new  buying  to 
meet  the  current  demand  has  set  m. 

The   recent   improvement   of   the    ex- 
change    situation,     which     now     affects 
many   countries,  has   greatly  heartened 
the  export  managers,  who  obtained  pros- 
pective purchasers  on  the  first  day  of  the 
show.      Several    commission    houses    at 
New  York   are   reported   to  be   seeking 
automotive  connections  but  a  number  of 
sales  officials  declared  that  they  intended 
to  keep  the  lines  in  their  own  control. 
The  opening  of  export  offices  or  the  ap- 
pointment of  export  officials  will  be  an- 
nounced by  several  companies  during  the 
show  and  it  is  reported  that  a  number 
of  dealers   and  distributors  from  other 
countries   have   come   to   New  York   to 
take  on  new  lines. 


Delay  Action  on  Senate 

Reimportation  Measure 

WASHINGTON,  Jan.  9.— On  request 
of  Senator  Curtis  of  Kansas,  the  Joint 
Resolution  imposing  a  duty  of  90  per 
cent  on  all  goods  exported  from  the 
United  States  for  the  use  of  the  Ameri- 
can Expeditionary  Forces  and  its  allied 
forces  which  have  been  sold  to  any  for- 
eign government  or  person  when  reim- 
ported  to  this  country,  was  passed  over 
in  the  Senate  to-day. 

This  bill  is  known  as  the  Graham  reso- 
lution and  was  prepared  in  response  to 
protests  from  American  automobile  deal- 
ers and  manufacturers. 
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Hupp  Has  30,000 

Output  Schedule 

Will  Double  Production  of  1921 

— Changes  in  Price  of  Closed 

Cars  Only 

NEW  YORK,  Jan.  9— The  Hupp  Motor 
Car  Corp.  has  entered  1922  with  a  tenta- 
tive production  schedule  of  30,000  cars, 
which  would  be  double  the  production  of 
last  year.  The  price  of  the  coupe  has 
been  reduced  from  $2,100  to  $1,835  and 
on  the  sedan  from  $2,150  to  $1,935. 
Open  model  prices  remained  unchanged. 
The  main  factory  of  the  company  in  De- 
troit has  been  enlarged  and  many  im- 
provements have  been  made  in  the  branch 
plants  which  include  the  Detroit  Auto 
Specialty  Co.,  the  American  Gear  & 
Mfg.  Co.  at  Jackson,  and  the  H.  &  M. 
Body  Co.  at  Racine. 

To  Increase  Dealers 

A.  C.  Hutchinson,  general  sales  man- 
ager, who  is  here  for  the  New  York 
show,  announces  that  the  dealer  organ- 
ization, which  now  numbers  1250  and  90 
distributors,  will  be  increased  to  1400 
dealers.  A  scientific  analysis  of  auto- 
mobile registration  in  every  county  in 
the  United  States  compared  with  Hupp 
sales  in  each  county,  has  been  made  by 
Hutchinson  and  the  allotments  to  dealers 
are  based  on  this  analysis.  This  has 
inspired  a  feeling  of  confidence  within 
the  dealer  organization  that  no  favorites 
will  be  played  and  that  every  man  will 
be  treated  with  absolute  fairness.  This 
spirit  was  reflected  in  a  resolution 
adopted  by  the  dealers  at  their  recent 
convention  in  which  appreciation  of  the 
company's  policy  was  expressed. 

Domestic  sales  of  the  Hupp  company 
in  1921  are  said  by  Hutchinson  to  have 
been  92^  per  cent  of  the  domestic  sales 
for  1920,  which  was  the  biggest  year  the 
company  ever  had.  There  was  a  sharp 
falling  off  in  export  sales  last  year,  how- 
ever, and  they  reached  only  5  per  cent 
of  the  1920  total.  The  tone  of  the  ex- 
port market  is  steadily  improving  and 
a  large  increase  in  foreign  sales  is  ex- 
pected this  year.  Hupp  has  sixty-five 
foreign  distributors. 


Heavy  Program  Planned 

by  Qeveland  Factories 

CLEVELAND,  Jan.  9— The  thirteen 
automobile  factories  here  have  scheduled 
for  the  present  production  figures  that 
will  run  the  total  thousands  of  cars  in 
excess  of  the  number  turned  out  in  the 
year  just  ended.  Practically  all  of  the 
companies  plan  to  augment  their  work- 
ing forces,  while  some  in  recent  weeks 
have  taken  on  employees. 

Grant  will  build  approximately  7000 
cars  in  the  new  year,  says  George  C. 
Huhbs,  vice-president  and  general  man- 
ager. This  organization  by  Feb.  1  will 
have  more  than  100  direct  sales  con- 
nections. V    ..■»..<■;  1 

Templar  did  tiot  allow  the  recent  fire 
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to  halt  production  and  it  plans  to  build 
oOOO  cars.  M.  V.  Bramley,  president, 
says  that  500  additional  workmen  will 
be  employed  during  the  early  spring 
months,  J.  H.  Bramley,  son  of  the  pres- 
ident, is  acting  factory  manager,  succeed- 
ing D.  L.  Britton,  resigned. 

Winton  is  busy  on  plans  for  a  larger 
year  than  1921,  H.  J.  C.  Miller,  sales 
chief,  says.  The  factory  organization 
has  been  changed,  the  overhead  has  been 
cut  down  and  new  materials  and  sup- 
plies are  now  arriving  at  the  plant. 

Chandler  plans  include  an  intensive 
development  campaign  in  all  directions. 
The  company  expects  to  employ  its  full 
quota  of  workmen  early  this  year. 

Plans  are  under  way  to  lift  the  re- 
ceivership of  the  Ferris  car,  which  has 
been  in  effect  since  summer. 

The  Kurtz  Automatic  is  to  turn  out 
600  cars  in  1922.  This  is  the  city's 
newest  automobile  plant.  The  factory 
has  been  operating  during  1921  on  a  car 
a  day  basis.  The  new  Marsh  factory 
that  has  been  in  course  of  construction  is 
expected  to  get  into  production  on  a 
light  four  early  this  year. 
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Gray  Expects  to  Produce 
23,000  Cars  During  Year 

NEW  YORK,  Jan.  9.— Gray  Motor 
Corp.  will  build  23,000  of  its  new  light 
four-cylinder  cars  in  1922  and  has  al- 
ready contracted  with  dealers  to  take 
over  this  number.  These  for  the  most 
part  will  be  built  and  assembled  in  the 
Detroit  factory.  With  the  establishment 
of  its  assembly  branches  throughout  the 
country  the  company  will  go  into  produc- 
tion on  a  basis  of  200,000  cars  a  year. 

This  statement  was  made  at  the  Gray 
Motor  exhibit  in  the  Hotel  Commodore 
by  Frank  L.  Klingensmith,  president  of 
the  company,  and  former  executive  vice- 
president  of  the  Ford  Motor  Co.  Twelve 
assembly  stations  will  be  located  this 
year,  the  cities  thus  far  tentatively  set- 
tled upon  being  New  York,  Philadelphia, 
Boston,  Detroit,  Chicago,  Minneapolis, 
San  Francisco,  Kansas  City,  Dallas,  At- 
lanta,    Columbus     and     Portland,     Ore. 

Production  Is  Resumed 
on  Milburn  Electric  Truck 

NEW  YORK,  Jan.  9  —  The  Milburn 
Wagon  Co.  has  resumed  production  of 
electric  trucks  which  was  suspended  in 
1917.  It  is  producing  the  chassis  for 
%-ton  and  1-ton  models. 

A  complete  line  of  bodies  will  be  pro- 
vided and  purchasers  will  be  given  their 
option  on  a  complete  line  of  ba*-teries. 
Persons  to  whom  the  trucks  are  sold 
will  be  supplied  with  the  battery  best 
fitted  to  their  needs.  In  order  to  study 
these  questions  and  give  expert  advice  to 
fleet  owners  and  individual  purchasers 
the  company  has  engaged  the  services  of 
W.  L.  Lindsell  of  Detroit,  a  transporta- 
tion engineer. 

Sales  of  the  delivery  wagons  will  be 
handled  by  the  Milburn  passenger  car 
dealers  and  others  who  will  be  added  to 
the  organization  from  time  to  time. 


Ford  Keu{)eii8  IManl 
With  40,0<M)  Workers 

If   Car   lJ»:mand    Fall-.    Coinpany 

^'A{  Keep  lius)  Making 

Parte 

DETROIT,  Jan.~9lFoni  Motor  Co. 
resumed  operations  to-day  on  a  basis 
approximating  full  capacity  of  the  Hiifh- 
land  Park  plant,  40,000  men  being  em- 
ployed working  in  shifu  under  which  3>  - 
000  are  employed  at  one  time.  This  com'- 
pares  closely  to  the  number  employed  by 
the  company  through  1921. 

Though  a  statement  has  oeen  issued 
by  Edsel  Ford,  president  of  the  com- 
pany, that  the  company  looks  for  a  vol- 
ume of  business  aggregating  that  of 
1921,  It  IS  considered  likely  that  the  com- 
pany IS  prepared  to  keep  its  factory  busy 
in  the  manufacture  of  parts  for  cars  al- 
ready in  the  hands  of  owners,  as  mani- 
fested by  its  recent  change  in  parts  sales 
policy,  if  sales  of  cars  fall  off. 

Officials  have  declared  that  if  the  com- 
pany were  to  get  but  a  small  fraction  of 
the  parts  replacement  business  now 
going  to  independent  manufacturers  it 
would  mean  a  very  large  addition  to  the 
output  of  the  plant.  Fortified  with  m 
heavy  demand  for  parts,  the  companv 
would  not  have  to  depend  so  largelv  upon 
the  sale  of  new  cars  to  keep  the  plant  in 
100  per  cent  operation. 


Hajison  Detroit  Factory 

)ends  on  Siiow  Results 


Dep< 


NEW  YORK.  Jan.  9-Location  by  the 
Hanson  Motor  Car  Co.  of  a  plant  in  De- 
troit for  the  manufacture  of  its  new 
light  six  line  and  the  former  Hanson  line 
IS  held  in  abeyance  pending  the  results 
obtained  from  the  New  York  and  Chi- 
cago shows.  Until  such  time  as  the  ca- 
pacity of  the  Atlanta  plant  is  exceeded. 
all  manufacturing  will  continue  to  be 
carried  on  there. 

Much  dealer  attention  was  given  the 
light  six.  which  at  $995  is  the  only  car 
in  its  class  below  $1,000.  at  the  opening- 
day  of  the  show.  With  this  vehicle  the 
company  hopes  to  open  the  channels  of 
national  distribution  to  Hanson  products. 
When  the  company  is  ready  to  go  into 
production  on  this  model.  oflBcials  de- 
clare, it  will  be  equipped  with  the  new 
light  six  Continental  engine. 


Factories  in  S>xacuse 

Operate  at  Full  Blast 

SYRACUSE.  Jan.  9— Automotive  man- 
ufacturing, which  suffered  keenly  here 
during  the  readjustment  period,  "is  now 
coming  rapidly  into  its  own  again.  Plants 
like  the  Brown-Lipe-Chapin  Co.  and  the 
New  PVocess  Gear  Corn.,  in  particular 
are  running  full  blast  filling  large  orde^' 
for  complete   vehicle   manufacturers. 

The  stimulation  of  the  aut(feiotive  and 
other  industrial  plants  in  the  city  fa' 
rebuilding  the  retail  market  here. 
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48  Manufacturers 
Make  Price  Change 

Automobiles    in    Medium    Price 

Class  Bear  Brunt  of 

Revisions 


{Continued  from  page  87) 

would  fall  below  $1,500  and  its  sedan 
undea-  $2,000.  These  figures  are  barely 
shaded. 

Two  other  cars  concerning  which  there 
had  been  speculation  were  the  Gray, 
which  F.  L.  Klingensmith,  former  Ford 
official  is  to  build  in  the  Gray  plant  at 
Detroit,  and  the  new  Hanson  six,  which 
had  been  advertised  to  be  the  lowest- 
priced  six  made  in  America.  The  Gray 
was  exhibited  in  one  of  the  hotels,  with 
a  price  announcement  reading  that  it 
would  list  below  $500.  It  was  said,  how- 
ever that  the  touring  model  would  sell 
for  $475. 

Only  two  models  of  the  car  will  be 
built  this  year,  touring  and  sedan.  Next 
year  it  will  include  a  complete  line.  The 
work  of  dealer  organization  is  progress- 
ing rapidly  but  in  no  case  yet  has  the 
company  permitted  any  contracts  to  be 
signed. 
Much  Speculation  Rife 

The  opening  day  of  the  show  was  sur- 
charged with  speculation  about  prices. 
Manufacturers  and  their  representatives 
seemed  to  realize  that  a  great  part  of 
their  hopes  for  a  successful  year  were 
tied  up  in  the  necessity  of  reaching  a 
price  stability  that  would  prove  to  the 
public  that  further  cuts  were  not  in  the 
offing.  The  public  has  grown  weary  with 
its  rumors  that  tomorrow  or  the  day 
after  would  see  such  and  such  a  car 
brought  down  materially  and  conse- 
quently it  was  interpreted  as  watching 
the  present  exposition  with  a  great  deal 
of  expectancy.  From  a  merchandising 
standpoint,  the  public  demand  for  lower 
figures  had  to  be  met  and,  fortunately  in 
many  cases,  a  cut  was  justified  by  the 
better  position  in  regard  to  inventories, 
parts,  labor,  etc. 

Aim  at  Minimum  Figure 

Factory  executives,  generally,  seem  to 
be  thoroughly  awake  to  this  situation 
and,  although  many  of  them  stated  i,hat 
they  are  making  cuts  now  in  advance  of 
lowered  production  costs,  they  neverthe- 
less are  keen  to  prove  that  they  had 
come  down  to  a  minimum  figure.  Some 
executives  expressed  themselves  as  being 
so  thoroughly  sold  on  the  fact  that  the 
minimum  had  been  reached  that  they 
speculated  as  to  what  the  buyers  would 
do  on  a  rising  market,  provided  manu- 
facturers should  raise  prices  in  the 
spring  or  early  summer.  But  this  sort 
of  talk  was  not  frequent;  officials  rather 
took  the  standpoint  that  they  bad  an- 
nounced the  1922  prices  and  that  they 
■expected  the  present  figure  to  carry 
thenn  through  the  year.  The  doctrine 
that  prices  must  be  stabilized  has  been 
well  understood  and,  while  there  are  too 
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many  complexities  in  the  merchandising 
and  manufacturing  fields  to  assure  that 
the  lowest  prices  have  been  announced, 
there  was  everywhere  the  feeling  that 
the  1922  models  represent  100  per  cent 
value. 

The  opening  days  of  the  show  are  too 
early,  perhaps,  to  set  at  rest  all  of  the 
price  problem.  Every  manufacturer  is 
scouting  to  find  out  just  what  his  com- 
petitors are  doing  and  the  utmost  secrecy 
surrounded  many  of  the  price  changes 
until  the  last  moment  before  they  were 
announced.  Some  cars  opened  the  first 
day  with  their  old  prices  and  were 
dropped  before  evening.  Others  held  off 
their  price  decisions  until  yesterday  or 
to-day  and  there  is  yet  a  tendency  to  see 
what  the  other  makers  plan  to  do.  This 
situation,  however,  should  be  ironed  out 
before  the  close  of  the  week  and  the 
meetings  of  factory  officials,  distributors 
and  dealers  should  see  the  last  of  the 
cuts  that  can  be  attributed  to  the  show. 

Reductions  Absorbed 

Of  course,  some  lines  have  absorbed 
any  possible  price  reduction  by  improv- 
ing quality,  fittings,  etc.  There  were 
several  such,  cases  and  these  manufac- 
turers are  meeting  the  price  threat  by 
more  careful  merchandising  of  their 
products.  This  becomes  an  individual 
problem  but  manufacturers  and  dealers 
must  accept  it  as  a  big  factor  in  their 
1922  merchandising  plans.  It  was  sig- 
nificant that  the  price  guarantee  was 
absent,  only  McFarlan,  so  far  as  could 
be  learned,  guaranteeing  that  the  pres- 
ent prices  would  hold  until  1923.  Also, 
there  was  no  unanimity  in  regard  to  the 
readjustment  of  parts  prices  to  the  deal- 
ers. Some  manufacturers  have  recently 
revised  their  parts  lists  or  have  new 
lists  just  coming  out.  Producers,  how- 
ever, who  have  not  reduced  car  prices 
are  not  making  any  reArision  or  contem- 
plating any  change,  as  a  general  rule, 
in  their  parts  list. 


Stutz  Head  Mentioned 

As  Frontenac  President 

NEW  YORK,  Jan.  9.— William  M. 
Thompson,  president  of  the  Stutz  Motor 
Car  Co.,  has  been  mentioned  as  the  pos- 
sible president  of  the  Frontenac  Motor 
Car  Co.,  incorporated  under  the  laws  of 
Delaware  for  $1,000,000,  to  produce  the 
new  Frontenac.  Thompson  is  the  latest 
acquisition  to  the  forces  backing  the 
production  of  the  car,  chief  of  which  is 
Allan  A.  Ryan,  the  dominating  figure  in 
the   Stutz  organization. 

Both  Detroit  and  Indianapolis  have 
been  mentioned  as  likely  sites  for  the 
factory,  denial  being  made,  however, 
that  the  car  will  be  produced  at  the  Stutz 
plant.  Other  than  the  association  of 
"^'hompson  and  Ryan  in  the  new  company 
it  is  istated  that  there  is  no  connection 
between  the  two  organizations. 
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Ford  May  Advance 
Lelands  $8,000,000 

Property  Will  Be  Sold  in  Febru- 
ary for  That  Upset 
Price 


NEW  YORK,  Jan.  10  —  Automobile 
executives  attending  the  New  York  show 
are  discussing  with  interest  the  report 
from  Detroit  that  Henry  Ford  is  back- 
ing the  Lelands  in  their  efforts  to  regain 
control  of  the  Lincoln  Motor  Co.  The 
property  will  be  sold  by  the  Detroit 
Trust  Co.  as  receiver,  early  next  month. 
The  bid  of  $8,000,000  for  the  assets  made 
in  behalf  of  the  Lelands  is  the  largest 
thus  far  recorded.  According  to  the 
reports  current  here  this  fund  will  be 
provided  by  Ford.,  although  when  the  bid 
was  filed  '+  was  understood  stockholders 
of  the  company  would  provide  the  funds. 

Officials  Reticent 

Both  Henry  M.  Leland  and  Henry 
Ford  are  exceedingly  reticent  on  the  sub- 
ject but  it  is  known  they  are  close 
friends.  Before  the  receivership  peti- 
tion was  filed,  it  was  understood.  Ford 
was  asked  by  Leland  to  come  to  the  res- 
cue but  refused.  If  he  is  financing  the 
new  plan  it  is  evident  he  is  anxious  to 
have  the  Lelands  retain  control  of  the 
enterprise.  It  is  not  believed  that  Ford 
has  any  idea  of  linking  uj  his  present 
plant  in  any  way  with  that  of  Leland, 
but  that  the  money  would  be  in  the  form 
of  a  loan. 

Taxes  May  Be  Cut  Further 

A  further  reduction  of  $200,000  in 
back  taxes  of  Lincoln  Motor  Co.  is 
in  prospect,  according  to  Government 
agents  working  on  the  case.  If  effected, 
the  final  Lincoln  tax,  originally  $4,500,- 
000,  will  be  slightly  more  than  $400,000. 

Lincoln  Motor  Co.  will  continue  under 
the  direction  of  the  Detroit  Trust  Co., 
receivers,  during  the  New  York  and 
Chicago  national  shows.  A  plan  was 
considered  for  a  time  whereby  the  com- 
pany would  have  been  turned  back  to 
Leland  control  under  a  $2,000,000  bond, 
so  that  they  could  have  carried  out 
special  show  plans,  but  after  considera- 
tion it  was  thought  best  that  the  receiver 
continue  to  act  until  the  date  of  sale. 


NAPIER  SHOWS  PROFIT 

LONDON,  Dec.  20  {By  Mail)—Ka- 
pier's  annual  meeting  shows  that  last 
year's  working  loss  of  $250,000  was  this 
year  turned  into  a  profit  of  $320,000. 


New  Jersey  Court  Sustains 
Foster  Patent  No.  108,731 

NEW  YORK.  Jan.  9— In  a  patent  in- 
fringement suit  brought  by  the  West- 
inghouse  Electric  &  Mfg.  Co.  against 
the  Sims  Magneto  Co.,  based  on  the 
Foster  patent  No.  108,731,  the  Federal 
District  Court  for  New  Jersey  has  held 
that  the  patent  is  valid  and  infringed. 
The  patent  covers  a  device  for  starting 
a  motor  in  which  the  gear  on  the  motor 
is  meshed  with  the  flywheel. 

The  Sims  Magneto  Co.  was  charged 
with  contributory  infringement,  inas- 
much as  it  was  making  the  equipment 
for  the  Maxwell  Motor  Corp. 
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PRICE   CHANGES   ANNOUNCED   AT  SHOW 


•  Auburn 

Old  Price  New  Price 

5   passenger  touring $1,695  $1,575 

Roadster    1,670  1,575 

7   passenger  touring 1,760  1,615 

Coupe     2,475  2,275 

^Sedan     2,495  2,395 

The  four-passenger  sport  model  is 
priced  at  $2,195. 

Chandler   Prices 

Old  Price     New  Price 

5-passenger     $1,595 

2-passenger     $1,785               1,595 

4-passenger     1,595 

7-passenger     1,785               1,695 

4-passenger    Sport 1,695 

•Coupe     2,785                2,295 

Sedan     2,885               2,395 

Limousine     2,995 

Chandler  shows  for  the  first  time  a 
tfive-passenger  touring  car  which  is 
priced  at  $1,595.  The  old  price  on  the 
two  and  seven-passenger  touring  cars 
•was  $1,785. 

Cleveland 
IVIodel  New  Price     Old  Price 

Roadster     $1,175  $1,295 

Touring    car 1,195  1,295 

Coupe     1,550  2,195 

Sedan     1,595  2,295 

Crow-Elkhart 

New  Price  Old  Price 

Four-cylinder  touring  car     $1,095  $1,295 

Six-cylinder   touring    car       1,345  1,545 

Six-cylinder    sedan 2,095  2,395 

Detroit  Electric 

New  Price     Old  Price 

Wodel  90 $2,800  $2,985 

IVIodel  93 3,500  3,985 

Dodge 

Dodge  Brothers  announces  that  it  will 
reduce  prices  on  Feb.  1,  effective  Jan.  1, 
and  no  announcement  will  be  made  until 
the  first  mentioned  date. 

Dupont 

New  Price     Old  Price 

Roadster    $3,000  $3,400 

Touring 3,200  3,400 

Sedan     4,000  4,900 

Coupe     3,800  (new  model) 

Earl 

New  Price     Old  Price 

Touring    $1,185  $1,285 

Sedan     1,895  1,995 

Elcar 

New  Price  Old  Price 

Four  cylinder  models 

Open     $1,095  $1,145 

Coupe     1,345  1,645 

Six-cylinder  models 

Open     1,395  1,595 

Coupe     2,065  2,495 

Suburban      2,115  2,395 

Sedan 2,165  2,495 

Ferris  60 

New  Price  Old  Price 

Roadster     $2,575  2.695 

Touring     2,475  2,595 

Sedan     3.475  3.695 


OTHER  CAR  COMPANIES 
MAY  CUT  AT  CHICAGO 

NEW  YORK,  Jan.  li_While  an 
extraordinary  number  of  price  re- 
ductions have  been  announced  in 
connection  with  the  New  York 
show,  it  is  generally  believed  that 
several  manufacturing  companies 
which  have  not  made  price  conces- 
sions at  this  time  will  announce 
them  at  the  Chicago  show. 

There  has  been  some  talk  that 
a  second  cut  would  be  announced 
by  companies  which  already  have 
made  reductions  this  year,  but  the 
industry  does  not  believe  that  such 
will  be  the  case. 

It  is  the  consensus  of  opinion 
that  whatever  price  changes  are 
in  prospect  will  be  cleaned  up  at 
the  Chicago  show,  and  everyone 
sincerely  hopes  that  such  will  be 
the  case  because  it  is  felt  that 
unless  prices  are  stabilized  by  that 
time  the  entire  industry  will  be 
discouraged. 


Fox 

The  open  models  of  the  Fox  are  priced 
at  $3,900.  The  prices  on  the  coupe  and 
sedan  are  $4,900. 

Frontenac 

Frontenac  announced  that  the  touring 
car  would  list  at  about  $2,000  and  the 
sedan  at  $2,800  or  $2,900. 

Gardner 

The  Gardner  sedan  has  been  reduced 
$100  from  $1,695  to  $1,595. 

Gearless 

Prices  of  the  Gearless  (steam)  are 
$2,650  for  the  roadster  and  $2,600  for 
the  touring. 

Grant 

Both  open  and  enclosed  models  are 
provided  with  extra  equipment  under  the 
new  prices.  ^^^  p^,^^   o,^  p,,^^ 

Touring    and    roadster $1,385  $1,285 

Coupe     1.895  1,950 

Sedan     1.945  1.950 

Kelsey 

Kelsey  announced  that  the  prices  on 
its  new  model  are  as  follows:  Six-oylin- 
der  touring,  $1,800  coupe  and  seilan. 
$2,700;  sport  roadster,  $2,000;  four- 
cylinder  touring,  $985. 

Kissel 

New  Price  Old  Price 

Standard  Touring $2,175  $2,475 

De   Luxe  Touring 2.675  2.975 

De  Luxe  Coupe 3.275  3.775 

De   Luxe  Sedan 3.475  3.775 


Lexington 

New  Price  Old  Pricm 

5'pattenger    touring                |1,9SS  $2,100 

i'   patsenger   sedan 2.28S  2.785 

Thorobred     2.100 

Liberty 

New  Price    Old  Price 

5-paisenger    touring $1,295  $i.5»5 

Sport      1.4M  25^00 

Sedan    2Mi  2,4»5 

.Maibohm 

New  Price  Otd  Price 

4passenger     sport $1,495  $t.S96 

Sedan    and   coupe 2,185  2^5 

.Milhurn 
The     five-r  ' 

brougham   u ;:      ,_.    .  ,  i_..,-., .,   ^-_..,-..,. 

Noma 

New  Price  Old  Price 

1-D   Speedster    .                        »3.0C0  $3.2S0 

1-D    Foursome                                3.100  3.350 

1-D   Six                          3.200  3.430 

Oakland 

New  Price  Old  Price 

Roadster     $1.09S  $1,120 

Touring     i,i48  1.145 

Sport    1.285  1.255 

Coupe     1,625  1.685 

Sedan   1,725  i.7«5 

Paterson 

New  Price  Old  Price 

3-passenoer                   $1,550  $1,595 

7-passenger     1.585  1.625 

Sedan  and  Brougham    ..  .       2.595  2.696 

Peerless 
Prices   on   open   Peerless   models   have 
been  reduced  $90  from  $2,880  to  $2,790. 
Premier 

New  Price  Old  Price 

5-passenQer    touring $3,100  $3,690 

Roadster     3.150  3.790 

7-p.Tssenger    touring 3.250  3.880 

5-passenger     sedan      .    .          5.000  6.000 

7-passenger     sedan 5.100  6.100 

5-passenger  brougham. . .       4.300  (new) 

Reo 

New  Price  Old  Priue 

Soadster     $1,595  $1,650 

Touring     ijas  i^6S0 

Business     coupe 1.895 

Coupe     2.355  2.700 

Sedan     2.435  2.750 

Savers 

New  Price  Old  Price 

Touring    car $1,695  $1,795 

Sedan     2.795  2.995 

Standard 

New  Price  Old  Price 
Open   models 

(2-4-7.passenger)    .              $2,500  $3,400 

Sedan     3. 600  4.800 

Vestibule   Sedan 3.750  5.000 

Sed.inette   3.500  4.500 

Coupe     3.250  4.500 

Stephens " 

Old  Price     New  Price 

Roadster     $1,800  $1,675 

4  and  6  passenger  touring     1,850  1.745 

4  and  7  passenger  sedan    .      2.850  2.650 

4  and  6  passenger  sport    .      1.950  1.795 
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Parts  Service  Plan  Inaugurated 

Recommend  Cycle 
Show  for  New  York 
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Country  Covered 
Under  New  System 

Five   Companies   Included  —  40 

Central  and  Many  Branch 

Stations  Provided 

NEW  YORK,  Jan.  9— The  opening 
of  the  New  York  show  has  seen  the 
official  inauguration  of  the  direct  serv- 
ice plan  by  leading  units  parts  manu- 
facturers. Under  the  arrangement  40 
central  parts  stations  and  more  than 
300  branch  stations  will  begin  imme- 
diately the  furnishing  of  parts  for 
units  direct  to  owners  of  cars  in 
which  these  units  are  standard  equip- 
ment. 

Included  in  the  plan  at  the  outset 
are  Continental  Motors  Corp.,  Tim- 
ken-Detroit  Axle  Co.,  Brown-Lipe 
Gear  Co.,  Borg  &  Beck  Co.  and  Spicer 
Mfg.  Co.  Each  of  these  represents  a 
separate  unit  entering  into  the  manu- 
facture of  a  car.  Other  manufactur- 
ers will  be  embraced  in  the  plan  until 
it  includes  at  least  one  manufacturer 
of  each  important  unit. 

Several  of  the  most  important  results 
which  the  unit  manufacturers  claim  for 
this  plan  are  set  forth  by  the  committee 
in  charge  of  the  plan  as  follows: 

Doing  away  with  "pirate"  parts— It  will 
make  it  unnecessary  for  the  dealer  to 
nullify  the  guarantee  on  his  vehicle  by 
selling  his  customer  inferior  parts  made  by 
other  than  the  manufacturers  of  the  original 
unit.  This  action  on  the  dealer's  part  has 
been  necessary  in  the  past  as  he  was  not 
able  to  obtain  genuine  parts  immediately. 
The  stations  carry  only  genuine  parts  de- 
signed, produced  and  inspected  by  the 
specialists  of  the  unit  manufacturers  organi- 
zation. 

Lowering  of  parts  prices — Direct  assistance 
to  manufacturers,  dealers,  small  and  large 
fleet  owners  and  users. 

Protection  for  car  and  truck  manufac- 
turers service  when  territories  are  without 
representation. 

Elimination  of  Investment  by  dealer  allow- 
ing him  to  use  his  working  capital  in  the 
promotion   of  sales. 

guarantees  oenuino  parts  so  that  the 
dealer  and  owner  of  specialized  vehicles  can 
depend  upon  purchasing  genuine  material- 
All  parts  are  to  be  trade  marked  by  the 
unit  manufacturer  producing  them.  This 
win  provide  a  universal  means  of  identifi- 
cation and  a  guarantee  of  protection  and 
value. 

As  one  member  of  the  unit  manufacturers' 
committee  haa  put  it— "the  extent  to  which 
the  plan  succeeds  will  be  directly  propor- 
tioned to  the  extent  to  which  It  serves  the 
automotive  Industry  In  general.  It  Is  a 
great  step  forward.  Its  basic  Ideal  of  un- 
selflehnew  la  alone  sufllclently  meritorious 
to  warrant  enthusiastic   support.    The  plan 


is  unique  in  that  It  is  the  first  undertaking 
of  its  kind  in  the  automotive  industry." 

The  policies  under  which  the  stations  will 
operate  are  in  the  hands  of  a  committee 
made  up  of  one  representative  from  each  of 
the  companies  that  are  working  under  this 
plan. 

The  station  managers  are  to  represent  the 
customers  of  the  unit  manufacturers  in  their 
respective  territories,  in  promoting  the  sale 
of  specialized  vehicles.  Through  the  stations 
will  be  held  sales  conferences  eligible  to  all 
dealers  and  salesmen  selling  vehicles  equipped 
with  units  represented  by  the  stations.  There 
will  also  be  conferences  held  in  each  station 
territory  for  instruction  to  the  dea.lers' 
mechanics. 

Careful  Inspection  of  each  major  station 
and  each  sub-station  will  be  made  regularly 
by  a  factory  representative,  so  that  high 
ideals  and  standard  set  for  the  stations  will 
be  maintained. 

Continuous  national,  trade-paper,  news- 
paper and  direct  advertising  will  be  run  by 
both  unit  manufacturers  and  stations  directly 
promoting  the  sale  of  the  specialized  vehicle. 

Service  Importance  Recognized 

For  a  long  time  there  has  been  much 
discussion  among  the  truck  and  car  manu- 
facturers as  to  whether  the  parts  distribut- 
ing plan  started  by  some  of  the  leading  unit 
manufacturers  would  prove  satisfactory  to 
all  concerned.  It  now  develops  that  the 
parts  distribution  Is  only  one  of  the  many 
plans  of  action  which  is  developing  for  the 
promotion  of  specialized  vehicle  sales.  The 
phrase  "Specialized  Vehicle"  means  the  cars 
and  trucks  that  are  built  of  high-grade  unrts 
produced  by  unit  manufacturers  who  are 
specialists  In  their  respective  lines. 

As  one  member  of  this  committee  expressed 
it,  "service  is  the  cornerstone  of  the  auto- 
motive Industry  and  adequate  parts  service 
is  the  mortar  which  holds  this  stone  in  place. 
A  passenger  car  or  motor  truck  without 
national  parts  service  Is  like  a  battleship 
without  guns,  a  fine  target  for  a  competitor 
but  with  nothing  to   fight  back." 

One  of  the  greatest  drawbacks  to  the 
automotive  industry  in  the  past  has  been 
the  inability  of  the  car  and  truck  owner 
to  enjoy  uninterrupted  service  because  the 
dealer  was  unable  to  obtain  genuine  parts 
immediately.  Two  of  the  most  Important 
reasons  for  this  is  the  financial  situation  of 
the  average  dealer  and  the  ever-increasing 
rate  of  dealer  mortality. 

This  plan,  then,  of  the  leading  unit 
manufacturers  is  built  from  the  ground  up 
Acknowledging  the  Importance  of  service 
they  have  started  at  the  beginning  by 
putting  parts  distribution  on  a  firm  perma- 
nent foundation,  where  It  will  bring  the 
greatest  good   to   the  greatest  number 

The  parts  service  end  of  the  plan  assures 

the   owner  and   buyer    that   they   can   keep 

{Continued  on  page  96) 


CLIMBER  ELECTS   OFFICERS 

LITTLE  ROCK,  ARK.,  Jan.  10-H  F 
Buhler  of  this  city  was  re-elected  presi- 
dent of  the  Climber  Motor  Corp.  by  the 
board  of  directors.  Other  officers  elected 
were  G.  A.  Edmundson,  Salem,  Ark., 
vice-president,  and  J.  S.  M.  Cannon,  Lit- 
tle  Rock,   secretary. 


Matter  of  Change  Taken  Up  at 

M.  &  A.  T.  A.  Annual 

Meeting 

NEW  YORK,  Jan.  10— The  Motorcycle 
and  Allied  Trades  Association  at  its 
meeting  here  to-day  recommended  to  the 
Cycle  Trades  of  America,  a  parent  body 
including  cycle  dealers,  jobbers,  etc.,  as 
well  as  the  motorcycle  organization,  that 
the  next  motorcycle  and  bicycle  show 
be  held  in  New  York  City  during  the 
first  or  second  week  of  February,  1923. 
For  many  years  past  the  show  has  been 
held  in  Chicago,  but  there  is  a  definite 
feeling,  on  the  part  of  the  motorcycle 
group  especially,  that  there  should  be  a 
change  next  year. 

The  M.  and  A.  T.  A.  also  decided  that 
it  would  not  participate  hereafter  in  the 
summer  meeting  of  the  Cycle  Trades  of 
America,  which  is  usually  held  during 
August  in  Atlantic  City.  The  feeling 
that  this  meeting  was  unproductive  of 
any  constructive  work  was  unanimous 
among  the  motorcycle  manufacturers. 

May  Hold  Separate   Meeting 

It  is  probable,  however,  that  the  M.  and 
A.  T.  A.  will  hold  a  separate  midsummer 
meeting,  possibly  at  the  time  of  the 
Gypsy  Tours  in  June,  which  will  be  a  real 
motorcycle  gathering. 

Gordon  Lee,  chief  of  the  Automotive 
Division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  addressed  the  meet- 
ing and  outlined  the  service  which  the 
automotive  division  can  render  to  the 
motorcycle  manufacturer.  Lee  an- 
nounced that  a  separate  motorcycle  sec- 
tion of  the  automotive  division  would  be 
installed  July  1,  1922. 

New  Directors  Chosen 

The  following  were  elected  to  the 
board  of  directors  of  the  association  for 
the  ensuing  year:  Frank  Weschler, 
Hendee  Manufacturing  Co.;  Arthur 
Davidson,  Harley-Davidson  Motor  Co.; 
G.  E.  Atkin,  Reading  Standard  Co.;  A.  C. 
Rice,  Cyclemotor  Corp.;  Ignaz  Schwinn, 
Excelsior  Motor  Mfg.  &  Supply  Co.;  E. 
Wetzel;  Max  M.  Sladkin,  Ace  Motor 
Corp.;  D.  R.  Walls,  Splitdorf;  George 
Briggs,  Wheeler-Schebler;  and  Dave 
Kunney  of  Goodyear  Tire  &  Rubber  Co. 


"  G  M.  TRUCK  PLANT  REOPENS 

DETROIT,  Jan.  9— The  General  Mo- 
tors Corp.  truck  plant  at  Pontiac  has 
resumed  production  after  the  holiday 
inventory  period.  The  schedule  calls  for 
an  output  of  25  trucks  a  day,  most  of 
which  will  be  of  the  lighter  models. 


January  12,  1922 


Reports  Approved 
at  S.  A.  E.  Meeting 


Standards  Committee  and  Aero- 
nautical Sessions  Held — Bach- 
man  and  Beecroft  Speak 


NEW  YORK,  Jan.  11— The  annual 
meeting  of  the  Society  of  Automotive 
Engineers,  which  opened  here  yesterday 
with  meetings  of  the  standards  commit- 
tee and  an  evening  aeronautics  session, 
is  proceeding  with  a  schedule  which  will 
be  completed  with  the  holding  of  the 
passenger  car  session  on  Jan.  13. 

Stamping  Recommendations  Approved 

At  the  standards  committee  meeting  a 
majority  of  the  reports  of  divisions  (a 
summary  of  which  was  recently  pub- 
lished in  Automotive  Industries)  were 
approved  with  but  little  discussion,  al- 
though the  reports  of  the  chain  division 
and  the  engine  division  were  the  occa- 
sion for  considerable  comment,  pro  and 
con.  Some  objections  were  raised  to  the 
proposed  specifications  of  minimum 
breaking  strength  of  roller  chains,  but 
it  was  pointed  out  that  wearing  qualities 
rather  than  ultimate  strength  is  the  con- 
trolling factor  in  most  chain  applications, 
and  that  the  former  quality  is  dependent 
largely  upon  the  case  hardening  which  is 
best  accomplished  on  low  carbon  steel 
which  has  a  relatively  low  tensile  and 
shearing  strength,  as  compared  to  higher 
carbon  steels.  This  view  prevailed  and 
the  proposed  specification  was  approved. 

The  proposed  system  of  engine  num- 
bering resulted  in  much  discussion,  but 
was  finally  approved  as  recommended 
practice.  Action  upon  the  report  pre- 
pared by  the  tire  and  rim  division  was 
postponed  as  a  result  of  overtures  made 
by  the  Rubber  Association  of  America, 
which  has  now  promised  co-operation 
heretofore  given  more  in  name  than  in 
reality. 

With  this  exception  all  the  reports  as 
published  were  approved,  although  slight 
changes  of  a  minor  character  were  made 
in  certain  items,  and  one  item,  that  relat- 
ing to  generator  flange  mountings  in  the 
report  of  the  electrical  equipment  divi- 
sion, was  referred  back  for  further  con- 
sideration. 

Airplane  Engine  Session 

Charles  L.  Lawrance  presented  the 
only  paper  at  the  airplane  engine  ses- 
sion. His  subject  was  Air-Cooled  En- 
gine Development.  The  meeting  was  at- 
tended by  about  150  members.  Law- 
rance traced  the  history  of  air-cooled  cyl- 
inder development  and  predicted  that  it 
would  not  be  long  before  larger  air- 
cooled  cylinders  would  be  developed  with 
performance  ability  equal  to  that  ob- 
tained with  water-cooled  engines. 

Considerable  discussion  of  the  subject 
was  developed  among  the  members  pres- 
ent. Henry  M.  Crane  took  the  stand  that 
the  air-<xx)led  cylinder  is  still  on  trial 
and  has  not  by  any  means  proved  itself 
even  though  it  had  an  early  start. 
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In  the  early  days,  he  .said,  air-cooled 
jobs  outnumbered  the  wattr-cooled  types. 
The  discussions  brought  out  the  fact  that 
in  the  last  year  there  have  been  some 
very  notable  developments  particularly 
at  McCook  Field.  The  discussion  made 
it  clear  that  one  of  the  difficult  points 
to  overcome  with  the  air-cooled  engine 
as  used  in  air  crafts,  is  its  greater  head 
resistance,  whereas,  with  proper  radia- 
tor design,  it  is  possible  to  secure  highly 
efficient  water  cooling  with  relatively  low 
head  resistance. 

Annual  Meeting  Held 

At  the  annual  business  meeting  there 
were  presented  reports  on  automotive 
research,  progress  in  aviation,  interna- 
tional affiliation  of  engineers,  finances, 
membership,  meetings  and  section  activ- 
ities, among  other  subjects.  The  report 
of  the  standards  committee  was  approved 
in  the  form  submitted.     President  David 

f^ew  President  of  S.  A.  E. 
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B.  B.  Bach  man 

Beecroft  spoke  on  the  Status  of  the  En- 
gineer in  Automotive  Economics,  and 
President-elect  B.  B.  Bachman  spoke 
briefly  on  current  problems  of  the  au- 
tomotive engineer. 

The  tellers  of  election  announced  that 
canvass  of  the  ballots  cast  by  mail  vote 
had  resulted  in  a  practically  unanimous 
election  of  the  following  officers:  Presi- 
dent, B.  B.  Bachman;  first  vice-president, 
J.  V.  Whitbeck;  second  vice-presidents. 
F.  E.  Watts,  H.  E.  Morton,  0.  W. 
Young,  V.  E.  Clark  and  C.  B.  Segner; 
treasurer,  C.  B.  Whittelsey;  councilors, 
Lon  R.  Smith,  C.  F.  Scott.  H.  M.  Crane 
and  W.  R.  Strickland. 

President-elect  Bachman,  who  has  for 
many  years  held  the  position  of  chief 
engineer  of  the  Autocar  Co.,  has  served 
as  chairman  of  the  standards  committee, 
and  has  been  actively  interested  in  the 
work  of  the  society  almost  from  its  in- 
ception. He  has  been  an  officer  of  the 
society  and  as  such  a  member  of  the 
council  for  several  years  past,  and  was 
at  one  time  chairman  of  the  Pennsyl- 
vania section  of  the  society. 


xNew  Franklin  (^r 

Shown   to  Dealers 


Greeted    With     Lnhounded     En- 

thu.>^ia«m — U  ill   Sell    for 

Leae  Tluin  SlfKXJ 


NEW  YORK,  Jan.  11— The  new 
Franklin  4-cylindeT  model  was  shown  to 
dealers  at  a  luncheon  at  the  Commodore 
hotel  to-day  and  was  greeted  by  them 
with  unbounded  enthusiasm. 

No  definite  price  has  been  set  bat  as- 
surance was  given  the  dealers  that  it 
will  sell  for  less  than  $1,000.  It  ia  sUted 
that  production  will  get  under  way  in 
the  near  future. 

John  Wilkinson,  the  veteran  Franklin 
chief  engineer,  has  spent  sereral  yean 
in  the  development  of  the  new  modeL  It 
was  almost  ready  for  production  when 
the  war  began  and  its  introdoetioii  waa 
delayed.  Models  have  been  thoroa(faly 
tested  in  the  vicinity  of  Syracuse. 

It  is  understood  the  car  will  be  maso- 
factured  by  a  new  company  and  that 
another  plant  ultimately  will  be  erected 
for  its  production. 

Engine  Is  .\ir-Cooled 

The  chassis  follows  in  many  respects 
the  line  of  construction  used  in  the  6- 
cylinder  car.  With  the  exception  of 
there  being  two  less  cylinders  the  en- 
gine of  the  small  car  is  the  same  as  the 
six.  Cylinder  dimensions  are  the  same 
— 3^  by  4  in. — and  parts  are  inter- 
changeable with  the  six.  This  also  holds 
true  of  parts  like  the  clutch,  etc. 

One  departure  from  the  big  car  is  the 
use  of  semi-elliptic  springs  on  the  4-cyl- 
inder.  These  are  overslung  on  the  rear 
axle  and  underslung  on  the  front  axle. 
The  frame  is  of  laminated  wood  con- 
struction, carrying  at  each  comer  suit- 
able brackets  for  mounting  springs.  The 
wheelbase  is  102  in.  Wood  wheels  are 
fitted,  carrying  30  by  3H  in.  Goodyear 
cord  tires. 

iTie  rear  springs  have  been  mounted 
ver>-  close  to  the  wheels  and  this  has 
made  possible  the  use  of  a  light  rear 
axle.  The  service  brake  is  on  the  trans- 
mission and  the  emergenoy  on  the  rear 
wheels.  The  latter  are  operated  by  a 
single  cable.  The  propeller  shaft  car- 
ries two  fabric  universal  joints.  Steer- 
ing is  by  wor^  and  wheel,  operating^ 
the  tie  rod  by  a  transverse  drag  link. 

The  engine,  which  is  cooled  by  a 
blower  fan  mounted  on  the  front  end  of 
the  camshaft,  is  mounted  in  an  acces- 
sible way  and  is  itself  a-  ""  \v  An 
unusual   feature   in  conne^-  th   the 

rarburetion  system  is  the  carrying  of 
all  the  exhaust  gn~  '  -.-(ugh  an  alu- 
minum jacket  sur.  ij  a  hot-spot 
on  the  intake  manifold.  By  this  layout 
the  forward  end  of  the  exhaust  pipe  is 
brought  around  the  .front  cylinder  to 
the  carbureter  side  and  thereby  escapes 
the  ignition,  starting  and  lighting  units 
on  the  right  side  of  the  engine.  The 
electrical  equipment  consists  of  the  At- 
water  Kent  system. 
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Secretary  of  Navy     "^ 
Addresses  N.  A,  C,  C. 


Irvin    S.    Cobb    Also    Speaks    at 
Annual  Dinner — "Decora- 
tions" Bestowed 


NEW  YORK,  Jan.  11  — More  men 
j)rominent  in  the  automotive  industry 
attended  the  annual  dinner  of  the  Na- 
tional Automobile  Chamber  of  Commerce 
in  the  grand  ballroom  of  the  Commo- 
dore last  night  than  ever  were  present 
-at  a  similar  event.  A  list  of  the  names 
•of  the  manufacturing  executives  at  the 
tables  would  read  like  a  roster  of  the 
■industry. 

Not  only  was  the  dinner  a  complete 
success  in  point  of  attendance  but  in 
every  other  respect  as  well.  The  speak- 
ers were  Edwin  Denby,  Secretary  of  the 
Navy,  formerly  an  officer  of  the  Denby 
Motor  Truck  Co.  and  the  Hupp  Motor 
Car  Corp.,  and  Irvin  S.  Cobb.  Colonel 
Charles  Clifton,  president  of  the  N.  A. 
C.  C,  presided  as  toastmaster.  Among 
those  seated  at  the  table  of  honor  were: 

Among  Those  Present 

J.  K.  Robinson,  president,  Manufac- 
turers' Aircraft  Association;  C.  W. 
Nash;  William  E.  Metzger;  George  C. 
Diehl,  president,  American  Automobile 
Association;  A.  R.  Erskine;  Alvan  Ma- 
cauley;  E.  H.  Broadwell,  president,  Mo- 
tor and  Accessory  Manufacturers'  Asso- 
ciation; J.  Walter  Drake;  H.  H.  Rice, 
treasurer.  National  Automobile  Cham- 
ber of  Commerce;  Gordon  Lee,  United 
States  Department  of  Commerce;  Wind- 
sor T.  White;  Roy  D.  Ohapin;  Charles 
Clifton,  president.  National  Automobile 
■Chamber  of  Commerce;  C.  C.  Hanch; 
'Captain  Carl  T.  Vogelgesang,  U.  S.  N., 
Commandant  Brooklyn  Navy  Yard;  A.  J. 
Brousseau;  Pierre  S.  duPont;  W.  L. 
Hughson,  vice-president,  National  Auto- 
mobile Dealers  Association;  Fred  J. 
Haynes ;  H,  F.  Dunn,  president.  Rubber 
Association  of  America;  H.  M.  Jewett; 
Thomas  H.  M'acDonald,  director.  United 
States  Bureau  of  Public  Roads;  John  N. 
Willys;  David  Beecroft,  president,  So- 
ciety of  Automotive  Engineers;  R.  E. 
Olds;  W.  A.  Woods,  New  Yo'-k  Automo- 
bile Dealers  Association  and  Harry  Ri- 
cardo. 

Denby  Cheered 

It  was  evident  that  Denby  has  lost 
none  of  his  popularity  within  the  indus- 
try and  that  automobile  men  regard  his 
selection  for  the  Cabinet  as  a  reflected 
honor.  He  was  given  a  rousing  recep- 
tion when  he  rose  to  speak.  At  that  in- 
stant the  Stars  and  Stripes  were  run  out 
on  a  flagstaff  extending  from  the  bal- 
cony, naval  signal  flags  reading  "Wel- 
come" fluttered  up  over  the  speaker's 
table  and  the  orchestra  swung  into  the 
Star  Spangled  Banner. 

The  Secretary  of  the  Navy  paid  trib- 
ute to  the  automotive  industry  for  the 
courage  it  has  displayed  during  the 
period  of  depression   and  congratulated 


BANKERS  EVINCE 

THEIR  INTEREST 

NEW  YORK,  Jan.  11— The  in- 
terest of  big  bankers  in  the  auto- 
motive industry  was  evidenced  at 
the  annual  dinner  of  the  National 
Automobile  Chamber  of  Commerce 
last  night.  Among  those  who  at- 
tended were: 

E.  R.  Stettinius  of  J.  P.  Morgan 
&  Co.;  Seward  Prosser,  president  of 
the  Bankers  Trust  Co. ;  Percy  John- 
son, president  of  the  Chemical 
National  Bank;  Percy  Rockefeller, 
and  Joseph  A.  Bower,  vice-presi- 
dent of  the  Liberty  National  Bank. 

Other  New  York  banks  which  had 
representatives  at  the  dinner  were 
the  Chatham  &  Phenix,  the  Guar- 
anty Trust  Co.,  the  Chase  National, 
the  Mechanics  &  Metals  National, 
the  Equitable  Trust  and  the  Gotham 
National. 


it  upon  the  fact  that  it  has  come  through 
safely.  Most  of  his  address  was  devoted 
to  his  experiences  as  a  private  and  a 
petty  officer  in  the  Marine  Corps.  He 
made  no  reference  to  the  conference  at 
Washington  on  the  limitation  of  arma- 
ment but  declared: 

"Our  •  navy  ought  always  to  be  the 
equal  of  any  in  the  world.  It  is  now 
and  I  think  it  will  so  remain.  I  earnest- 
ly hope  so." 

He  added  that  no  man  would  take  the 
fire  insurance  off  his  building  and  de- 
clared this  would  be  comparable  to  low- 
ering the  navy  below  its  proper  limits. 

Cobb  made  a  characteristic  after- 
dinner  speech  but  asserted  seriously  that 
general  acceptance  throughout  the  world 
of  good  roads  and  the  use  of  motor  ve- 
hicles would  do  much  to  break  down 
racial   animosities. 

"Decorations"  Given 

A  feature  of  the  dinner  was  the  award- 
ing of  the  annual  "decorations."  They 
were  given  to  David  S.  Ludlum,  presi- 
dent of  the  Autocar  Co.,  C.  Harold  Wills, 
Walter  C.  Marmon,  George  M.  Graham, 
Edward  S.  Jordan  and  A.  R.  Erskine. 

Wills  was  told  he  might  some  day 
succeed  in  getting  into  the  automobile 
business.  Marmon  was  informed  that 
"only  a  genius  could  have  taken  the 
scraps  from  an  ancient  milling  machine 
business  and  built  an  automobile."  He 
was  complimented  also  on  the  fact  that 
he  "had  risen  above  every  obstacle,  in- 
cluding Fred  Moskovics." 

Jordan  was  dubbed  "an  ambidextrous 
ambassador  of  automobile  advertising." 
The  head  of  the  Studebaker  Corp.  was 
given  the  title  of  "Baron  Erskine,  doctor 
:>f  financial  difficulties." 


SPAIN  RULES  ON  ACCESSORIES. 

WASHINGTON,  Jan.  10— An  authori- 
zation permitting  the  purchase  during 
1922  of  automobile  accessories  in  Spain 
was  provided  in  a  Spanish  decree  dated 
Jan.  6. 


"Best  Buying  Show", 
Is  General  Verdict 


Paid  Attendance  Largest  on  Rec- 
ord— Practically  All  Exhibi- 
tors Report  Sales 

NEW  YORK,  Jan.  12— "The  best 
buying  show  ever  held  in  New  York," 
is  the  verdict  of  veteran  automobile  men 
in  reference  to  the  annual  automobile 
exposition  at  the  Grand  Central  Palace. 
Not  only  are  more  retail  sales  being 
made  but  the  paid  attendance  is  the 
largest  on  record  and  more  western 
dealers  are  here  for  the  show  than  ever 
before. 

Practically  every  exhibitor  reports  re- 
tail sales  and  some  of  them  run  to  sub- 
stantial proportions. 

Dealer  interest  is  one  of  the  striking 
features  of  the  show  and  while  few  dis- 
tributors are  placing  large  orders  they 
have  been  much  encouraged  by  the  pub- 
lic interest  and  are  confident  that  sales 
for  the  next  three  months  will  be  much 
larger  than  for  the  same  period  last 
year. 

No  Waning  Public  Interest 

As  the  show  has  progressed  this  feel- 
ing of  confidence  has  pervaded  the  rep- 
resentatives of  the  entire  industry  that 
are  assembled  here  this  week.  It  has 
demonstrated  that  there  has  been  no 
waning  of  public  interest  in  motor  cars. 
While  no  exaggerated  predictions  are 
being  made  of  sales  for  the  coming  year 
it  is  the*  general  belief  that  they  will 
exceed  those  made  in  1921. 

The  public  is  keenly  interested  in  the 
new  and  improved  models  displayed  at 
the  show,  but  it  is  also  keenly  interested 
in  the  question  of  prices.  Except  in  the 
highest  priced  class,  prospective  motor 
car  purchasers  are  shopping  carefully 
and  they  are  determined  to  get  the  great- 
est possible  value  for  their  money. 

Especial  interest  is  being  shown  in 
closed  models  and  gratification  is  ex- 
pressed by  visitors  to  the  show  over  the 
fact  that  a  movement  is  well  under  way 
to  cut  sharply  the  difference  in  price 
which  heretofore  has  existed  between 
open  and  closed  models. 


MAKES    FREIGHT   ALLOWANCE 

BALTIMORE,  Jan.  9— Black  &  Decker 
Mfg.  Co.  announces  that  effective  im- 
mediately it  will  make  a  freight  allow- 
ance on  shipments  of  100  lb.  or  over  to 
points  in  the  United  States  and  Canada, 
thus  making  it  possible  for  jobbers  to 
sell  its  goods  in  the  two  countries  with- 
out adding  anj'thing  to  the  price  to  cover 
freight. 

In  the  past  the  majority  of  jobbers 
have  worked  under  a  handicap  of  having 
to  pay  the  freight  or  charge  the  customer 
extra  to  include  the  freight.  This  is 
equalized  in  the  present  move,  which 
is  one  strongly  recommended  by  the 
Automotive  Equipment  Association  in 
behalf  of  its  jobber  members. 


Janwary  12,  1922 


Cuts  Small  Factor, 
N.  A.  D.  A.  Head  Savs 


Cars     Will     Be     Purchased 
Strength  of  Past  Per- 
formances 


on 


NEW  YORK,  Jan.  10— Price  cuts  are 
not  going  to  "sell  automobiles  this  sea- 
son, according  to  Harry  G.  Moock,  gen- 
«eral  manager  of  the  National  Automo- 
bile Dealers  Association,  who  reached 
New  York  to-day  from  St.  Louis  to  at- 
tend the  automobile  show.     Moock  says: 

Price  cuts,  new  models,  hot  spots,  gear 
Ijoxes  and  any  other  so-called  features,  are 
Tiot  the  thing's  that  will  bring  buyers  into 
the  market  this  year.  Mechanical  features 
served  their  turn  when  it  was  a  rising 
market,  but  the  public  is  not  coming  back 
this  year  for  any  of  those  things.  Some- 
thing more  is  demanded  this  year. 

As  I  view  it,  the  market  this  year  is  going 
to  consist  of  about  150,000  new  buyers;  that 
Is,  persons  to  whom  owning  an  automobile 
.will  be  a  new  thing,  and  the  balance  will  be 
replacements.  , 

Public  to  Buy  on  Car  Performance 

The  replacement  market  is  going  to  be 
dominated  by  people  who  have  a  pretty 
definite  idea,  gained  by  actual  experience, 
■with  a  certain  make  of  car.  Some  of  the 
replacement  buyers  are  going  right  back  to 
the  dealers  who  supplied  them  with  a  car  in 
the  first  place.  They  will  go  back  to  the 
dealer  who  supplied  them  a  meritorious  auto- 
mobile and  who  gave  them  sufficient  and 
reasonably  priced  service.  The  car  that  has 
■not  stood  the  test,  the  dealer  who  hasn't 
•stood  the  test,  the  factory  that  hasn't  stood 
the  test,  will  not  be  given  another  chance 
in  1922.  The  public  in  1922  will  not  buy  on 
a  promise. 

The  public  has  bought  for  four  or  fivf 
Tears  back  on  promises,  but  the  public  of 
1922  is  going  to  buy  motor  cars  that  have 
Tnade  actual  performance  records  during 
those  five  years.  There  is  going  to  be  a 
good  business  for  those  dealers  and  manu- 
'facturers  who  kept  the  promises  they  made 
in  that  five  year  period.  Those  dealers  and 
manufacturers  who  did  not  keep  their 
-promises  during  that  period  are  going  to 
"have   a   tough  battle  for  business. 

Expects  Consignment  Deliveries 

I  do  not  look  for  any  such  business  in 
1922  as  was  done  by  the  dealers  in  1920. 
1922  probably  will  be  as  good  a  year  as  1921 
for  those  dealers  and  factories  that  are  pro- 
•ducing  meritorious  automobiles. 

By  that  I  do  not  mean  necessarily  the 
automobiles  that  have  a  great  production 
and  are  distributed  nationally,  but  I  mean 
those  automobiles  that  have  been  built  right, 
priced  right,  and  maintained  right. 
Probably  some  of  the  smaller  factories  will 
liave  to  give  up  their  idea  of  national  dis- 
tribution and  be  satisfied  to  distribute  their 
•cars  within  a  limited  radius  of  their  factory 
-which  they  can  do  profitably  because  of  the 
freight  rates  on  automobiles  fromi  their 
factory  to  various  parts  of  the  country. 
They  will  avoid  this  extra  charge  in  handling 
their  products  close  to  the  factory. 

Before  the  year  is  over,  I  expect  that  a 
?:reat  many  factories  will  be  sending  auto- 
mobiles to  dealers  on  consignment  and 
abandoning  the  idea  that  they  can  sell  their 
product  sight-draft-bill-of-lading-attached  as 
they  have   done   in   the  past.    When  this  Is 
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done  by  the  factory,  there  in  koIdk  to  b«  a 
great  deal  more  attention  paid  by  the  man- 
ufacturer to  the  personal  character  of  th« 
dealer  he  selects  to  represent  him  In  a  ter- 
ritory. 

There  Is  going  to  be  plenty  of  nv>ney  for 
the  dealer  who  has  character,  who  Is  honcnt. 
who  is  a  buainesH  man,  and  who  Is  handling 
a  proved  automobile.  I  have  had  enough 
conferences  with  bankers  to  know  that  there 
are  half  a  dozen  or  a  dozen  men  In  every  city 
handling  automobiles  who  have  almost  an 
unlimited  credit  at  the  bank,  but  likewise 
there  are  scores  of  dealers  In  each  city  who 
have  not  such  credit  facilities  and  who  will 
be  greatly  handicapped  in  the  1922  battle  for 
business. 

Used  cars  proved  a  tremendous  problem  to 
the  entire  trade  last  year.  There  is  no 
.solution  for  the  used  car  problem  for  the 
trade  as  a  whole.  The  solution  lies  In  th-j 
hands  of  the  individual  dealer  coupled  up 
with  the  necessary  co-operation  on  the  part 
of  his   manufacturer. 


Many  Price  Reductions 

Made  at  New  York  Show 

{Continued  from  page  91) 

Studebaker 

Series  22  Special  Six       New  Price  Old  Price 

Chassis    $2,200  $1,350 

Touring   1,475  i,635 

Two-passehger     roadster       1,425  1,585 

Club     roadster i,475  1,635 

Coupe     (4-passenger) 2,150  2,450 

Sedan     2,350  2.650 

Series  22  Big  Six 

Chassis    1,500  1,650 

Touring    1,735  1,935 

Coupe     2,500  2.850 

Sedan   2,700  2,950 

New  Light  Six 

Chassis    875  975 

ToiTing     1,045  1.150 

Two-passenger  roadster.        1.045  1.12? 

Coupe    roadster 1,375  1,550 

Sedan     1,750  i,850 

Sun 

The  price  of  the  Sun  has  been  set  at 
$475. 

Velie 

New  Price  Old  Price 

Roadster     $1,395  $1,585 

Touring     car 1.395  1.585 

Coupe     2.085  2.485 

Sedan   2,085  2.485 


WILLS  SAINTE  CLAIRE  REDUCES 

NEW  YORK.  Jan.  12— After  an  an- 
nouncement Tuesday  that  no  price 
chanpfes  would  be  made  at  this  time. 
C.  H.  Wills  &  Co.  announced  to-day  that 
prices  on  its  various  models  would  be 
cut  materially,  effective  Jan.  12.  The 
schedule  follows: 

Old  Price  New  Price 
Touring:  car  and 

Roadster   ...      $2.87.=;  $2.47.i 

Coupe 3.750  3.27.") 

Sedan    4.100  3.475 


CHAMPION    REDUCES    PRICE 

PHILADELPHIA.  Jan.  9— Champion 
Motors  Corp.  has  reduced  the  price  of 
its  special  passenjrer  car  model  from 
$1,195   to  $1,095. 
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Dodge  to  Announce 
iSew  Prices  Feb.  1 

^  ill    lit-   Kffertive   From   Firet  of 

\  •-ar,   President  Tell» 

Dealerjs 

NEW  YORK,  Jan.  11— Dodge  Broth- 
ers cars  will  be  reduced  in  price  dating 
from  Jan.  1  but  the  new  prices  will  be 
withheld  from  the  public  until  Feb.  1. 
Pre.sident  ¥.  J.  HayTies  made  the  an- 
nouncement at  the  annual  luncheon  and 
meeting  tendered  to  dealers  at  the  Penn- 
sylvania Hotel  yesterday.  The  announce- 
ment read : 

"Dodge  Brothers  will  announce  on 
Feb.  1,  1922,  a  substantial  reduction  in 
the  prices  of  their  cars,  effective  Jan.  l." 

There  was  omment  amon^  the 

1700  dealers  <.  :g  on  the  onirenal 

price  procedure.  The  report  that  the 
touring  car  will  be  priced  at  $775  was 
generally  accepted. 

The  reason  most  generally  advanced 
for  the  unique  handling  of  the  reduction 
is  that  ic  will  give  the  factory  the  use  of 
several  millions  of  dollars  for  the  period 
ensuing  between  the  time  the  prices  are 
actually  effective  and  the  time  rebate  is 
made  to  the  dealer. 

The  feature  of  the  dinner  a-  "  ii 
the  price  declaration  was  a  plaj..  -  :- 
ten  by  Montague  Glass  in  which  his 
characters  Potash  and  Perlmotter  were 
depicted  as  Dodge  dealers. 


BtltlWSTER  READJUSTS 

NEW  YORK  Jan.  9— Brewster  &  Co. 
has  announced  the  following  reductions 
on  the  prices  of  its  model  No.  91: 

Old  Price  New  Prl:« 

Roadster     17,000  W.OOO 

5-passenger    touring 7.000  6,000 

Sedan     10.500  •.aOO 


NEW    SELDEN    PRICES 

ROCHESTER.  N.  Y..  Jan.  9— New 
prices  on  its  line  of  trucks  are  announced 
\:'  the  Selden   Truck  Corp.     The  prices 

are:                                      N«w  Prlc«  Otd  Prie« 

V/i  to  «Vi  ton                         UMC  UMO 

2'2   to    3"::   ton 3JS0  3.425 

3',   to   5   ton X750  4.175 

5   to    7   ton 4.950  S.«00 

Motorbus  chatais  (capac- 
ity   18    pass,    seated)    .       3.JM 
Motorbus     Chassis      (ca- 
pacity      30       passenger 
seated)  4  350 

OTHER   i;aRDNER  CIT« 

NEW    YORK.    Jan.    12— The    Gardner 

Motor  Co.   has   reduced   the   price   of  its 

touring  car  and  roadster  from  $1,096  to 

$895.     The  price  a  year  ago  was  $1^295. 


NERACAR  IS  SHOWN 

NEW  YORK.  Jan.  10— One  of  the  ex- 
hibits at  the  Hotel  Commodore  is  the 
Neracar.  manufactured  by  the  Ner-.\- 
Car  Corp.  of  Syracuse.  It  is  a  motor- 
cwle.  rather  than  an  automobile,  and  the 
price  has  been  fixed  at  J225.  The  com- 
pany expects  to  produce  3500  in  the  first 
six  months  of  1922. 
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Earl  Is  Arranging 

Further  Financing 

Continental   Bank   Takes   Action 
Looking  Toward  Construc- 
tive Plan  for  Future 


NEW  YORK,  Jan.  ll--Ralph  Van 
Vechten  of  the  Continental  &  Commercial 
Bank  of  Chicago  has  called  a  meeting 
to-day  of  the  larger  creditors  of  Earl 
Motors,  Inc.,  to  discuss  the  future  of 
that  company.  It  is  believed  sotme  con- 
structive plan  will  be  decided  upon. 
Clarence  A.  Earl,  president  of  the  com- 
pany, stated  to-day  he  had  been  assured 
the  funds  needed  to  carry  on  the  affairs 
of  the  company  as  originally  planned 
would  be  provided  by  other  banks. 

When  the  Tilden  Interests  invested  in 
Earl  Motors  they  provided  $3,000,000 
with  which  bank  loans  were  retired  and 
pledged  an  additional  $1,500,000  for 
working  capital.  This  promise  could  not 
be  carried  out,  however,  because  of  the 
difficulties  in  which  the  Tilden  estate 
and  the  Fort  Dearborn  banks  found 
theonselves.  The  interest  of  the  Con- 
tinental &  Commercial  Bank  in  the  Earl 
company  arises  from  the  fact  that  it 
took  over  the  assets  of  the  Fort  Dear- 
bom  banks.  John  Fletcher,  who  repre- 
sented the  Fort  Dearborn  banks  and  the 
Tilden  estate  in  Earl  Motors,  has  retained 
his  personal  interest  in  the  company  and 
is  assisting  in  the  raising  of  the  addi- 
tional funds. 

Earl  stated  that  the  position  of  the 
company  is  such  that  operations  can  be 
continued  without  difficulty  until  the 
new  financing  is  arranged  and  that  his 
company  will  not  be  seriously  affected 
by  the  difficulties  of  the  Fort  Dearborn 
banks. 

Makes  It  One-Man  Job 

CHICAGO,  Jan.  11— Ralph  Van  Vech- 
ten apparently  has  decided  to  make  a 
one-man  job  of  the  rehabilitation  of  Earl 
Motors.  He  said  to-day  he  had  called 
the  meeting  of  creditors  to  put  the  sit- 
uation squarely  up  to  the  creditors.  If 
they  are  willing  to  make  concessions  a 
plan  can  be  worked  out  whereby  the 
company  can  be  properly  financed.  Bank 
loans  are  of  minor  importance  and  mer- 
chandise creditors  have  claims  aggregat- 
ing only  about  $1,000,000.  Van  Vechten 
has  engineers  going  over  the  Earl  mod- 
els and  a  report  will  be  made  at  the 
meeting  to-morrow. 


Parts  Service  Plan 

Inaugurated  at  Show 

{Continued  from  page  92) 

their  vehicle  In  uninterrupted  service  any- 
where In  all  parts  of  the  world  where  auto- 
motive equipment  Is  used. 

Car  and  truck  manufacturers  all  see  the 
Importance  of  building  for  the  future.  To  do 
this  every  selling  force  must  be  brought  to 
besw  to  produce  repeat  orders.  The  greatest 
selling  force  is  satisfaction  through  past 
performance.    The    greatest    satisfaction    Is 
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through  adequate  efficient  service.  Real 
service  is  possible  only  with  genuine  parts 
instantly  available.  Parts  service  then  is  a 
great  selling  force  and  one  which  it  has  not 
been  possible  to  utilize  in  the  past. 

So  reason  the  leading  unit  manufacturers 
responsible  for  this  plan  and  around  this 
Ideal  they  have  built  a  far  reaching  organi- 
zation. 

This  plan  divides  the  United  States  Into 
forty  territories.  The  size  of  each  territory 
has  been  proportioned  in  accordance  with 
the  population,  vehicle  registration,  buying 
power  and  the  vehicle  sales  possibilities  for 
the  future.  Each  of  these  forty  territories 
Is  to  be  serviced  by  what  has  been  called 
a  major  parts  depot.  This  is  to  serve  as  a 
central  distributing  point  for  the  territory. 

Of  the  forty  stations  planned,  thirty-five 
are  now  in  operation  with  the  remaining 
five  in  process  of  development. 

In  each  territory  and  under  the  Jurisdiction 
of  the  major  station  are  a  series  of  sub- 
stations. These  sub-stations  distribute  in 
a  specified  local  territory.  There  will  be 
from  six  to  ten  sub-stations  under  each 
major  station.  The  location  of  each  sub- 
station is  such  that  immediate  parts  delivery 
will  be  possible  in  all  Important  localities 
and  a  maximum  of  five-hour  service  possible 
In  the  less  populated  districts. 

Chain  Stations  Provided 

It  is  estimated  that  there  will  be  at  least 
325  sub-stations  distributing  genuine  parts 
in  their  respective  territories. 

A  chain  of  stations  suitably  located  will 
take  care  of  the  important  market.  Statistics 
accumulated  by  the  unit  manufacturer  In- 
dicate that  no  other  single  cause  has  done 
more  to  limit  the  sale  of  specialized  cars 
and  trucks  in  Canada  than  lack  of  protection 
as  a  result  of  practically  no  parts  service. 

The  first  stations  to  be  established  tn 
Canada,  will  be  at  Vancouver,  Winnipeg, 
Toronto,  and  Montreal,  with  sub-stations 
under  each  major  station. 

Plans  are  already  under  way  for  the  estab- 
lishing of  stations  throughout  the  British 
Isles,  Australia,  Hawaii,  Cuba,  Mexico, 
Netherlands,  Norway,  Sweden,  India,  Ja^ah. 
and  in  fact  every  country  where  specialized 
vehicles   are   used. 

This  world-wide  organization  is  to  be  de- 
voted to  one  fundamental  task— to  promote 
the  sale  of  specialized  cars  and  trucks.  The 
policies  under  which  these  stations  will 
operate  are  In  the  hands  of  a  committee 
made  up  of  representatives  of  the  leading 
unit  manufacturers. 


January  12,  1922 


M.A.M.A.  Re-elects 

All  Its  Directors 


Overflow  Accessory  Show 
Includes  132  Companies 

NEW  YORK,  Jan.  9— The  Hotel  Im- 
perial is  having  a  dealers*  equipment 
show  held  under  the  auspices  of  the  Na- 
tional Retail  Merchants  and  Buyers'  As- 
sociation. There  are  132  firms  repre- 
sented and  the  show  is  to  last  from  Jan. 
9  to  20.  A  rather  unusual  method  of 
space  allotment  is  made. 

There  is  no  charge  for  space  but  the 
association  gets  7%  per  cent  on  all  or- 
ders taken  at  the  show.  Two  and  one- 
haf  per  cent  of  the  gross  amount  is  re- 
bated to  any  firms  buying  their  ma- 
terial or  parts  at  the  show.  This  leaves 
5  per  cent  of  the  gross  amount  clear  for 
the  association. 

The  exhibits  have  been  well  arranged 
for  display  purposes  but  the  first  two 
days  at  the  show  were  very  disappoint- 
ing in  the  matter  of  attendance. 


Officers  to  Be   Selected  Will 
Those  Who  Are  Now- 
Serving 


Be 


NEW  YORK,  Jan.  12— Hundreds  of 
members  of  the  Motor  &  Accessory 
Manufacturers  Association  were  sum- 
moned last  night  to  be  present  in  the 
High  Court  of  Merriment  presided  over 
by  Chief  Justice  Jollity  in  the  person  of 
Sidney  S.  Myers  in  the  grand  ballroom 
of  the  Hotel  Commodore.  Julius  Tan- 
nen,  who  was  the  original  Perlmutter  in 
"Potash  and  Perlmutter,"  was  the  clerk 
of  the  court  and  he  ably  abetted  Myers 
in  the  production  of  merriment. 

At  the  close  of  the  "judicial  proceed- 
ings" the  entire  Midnight  Frolic  show 
from  the  Ziegfeld  roof  was  given.  The 
annual  entertainment  of  the  M.  A.  M.  A. 
followed  the  usual  dinner.  It  was  the 
second  year  the  guests  had  been  en- 
tertained by  a  Midnight  Frolic  show. 
There  were  no  speeches  and  the  show 
was  in  charge  of  Myers  assisted  by  M. 
Lincoln  Schuster,  assistant  general 
manager  of  the  association. 

All  directors  of  the  association  were 
re-elected  at  the  annual  meeting  yester- 
day. The  present  officers  will  be  re- 
elected at  an  organization  meeting  of  the 
directors  to-day.  Only  routine  business 
was  transacted  at  the  annual  session. 

Electric  Service  Association 

NEW  YORK,  Jan.  9.— Members  of 
the  Automotive  Electric  Association  at 
its  winter  meeting  in  the  Hotel  Biltmore, 
referred  a  resolution  to  amalgamate  with 
the  Motor  and  Accessory  Manufacturers 
Association  as  a  group,  to  a  special  com- 
mittee headed  by  G.  Brewer  Griffin,- 
which  will  report  to  its  board  of  gover- 
nors at  a  meeting  set  for  April  7. 

The  convention  covered  two  days,  ad- 
dresses being  made  on  the  first  day  by 
President  G.  B.  GriflSn,  M.  L.  Heminway, 
general  manager  of  the  M.  A.  M.  A., 
who  spoke  on  the  advantages  of  the 
group  plan  of  organization,  and  by  W. 
R.  Bassett,  industrial  engineer.  Speeches 
on  the  second  day  were  by  C.  C.  Parlin 
of  the  Curtis  Publishing  Co.,  and  Harry 
Tipper,  business  manager  of  Automo- 
tive Industries. 

A.  D.  Libbey  of  the  Splitdorf  Electri- 
cal Co.,  Newark,  was  elected  president 
of  the  organization  to  succeed  G.  Grif- 
fin. Other  officers  were  re-elected  as  fol- 
lows: C.  0.  Miniger,  first  vice-president; 
E.  C.  Wilcox,  second  vice-president;  R.  J. 
Nightengale,  third  vice-president;  M.  W. 
Bartlett,  fourth  vice-president;  George 
S.  Cole,  secretary  and  treasurer. 

New  York  Department 

NEW  YORK,  Jan.  9.— To  provide  a 
clearing  house  for  the  activities  of  the 
various  groups  of  manufacturers  en- 
gaged in  the  same  lines  of  activity  which 
have  affiliated  with  the  Motor  and  Acces- 
sory Manufacturers  Association,  a  new 
{Continued   on  page   101) 
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Questionnaire  Seeks 
Foreign  Information 

Government  Asks  Representatives 

Abroad  for  Registration — 

Data  to  Be  Analyzed 

■  WASHINGTON,  Jan.  9  —  Question- 
naires on  1921  registration /)f  motor  ve- 
hicles in  foreign  countries  have  been  pre- 
pared by  the  automotive  division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce and  sent  to  Government  agents 
abroad  in  an  effort  to  obtain  compre- 
hensive data  oft  foreign  automotive  mar- 
kets. It  is  the  intention  of  the  division 
to  compile  and  analyze  this  data  in  as 
complete  form  as  possible  for  dissemina- 
tion through  the  industry  as  a  guide  to 
the  relative  importance  of  foreign  mar- 
kets. It  is  exp^ected  that  it  will  require 
three  or  four  months  to  gather  and  com- 
pile data  accurately. 

Information  to  Be  Com^plete 

Gordon  Lee,  chief  of  the  division,  has 
arranged  classifications  so  that  returns 
will  be  of  the  niaximum  service  to  the 
industry.  Consuls  have  been  instructed 
to  make  particular  effort  to  obtain  official 
figures  in  each  locality  and  where  figures 
for  the  country  as  a  whole  are  unobtain- 
able it  is  suggested  that  figures  for  all 
districts  or  states  available  be  given,  and 
estimates  as  to  the  registration  in  the 
rest  of  the  country. 

The  questionnaire  has  seven  sub-divi- 
sions. Section  one  covers  passenger 
cars,  whether  steam  propelled,  electri- 
cally propelled,  or  gasoline  driven;  sec- 
tion two,  motbr  trucks,  including  motor 
buses,  motor  delivery  wagons,  etc.,  and 
type  of  power.  Section  three  relates  to 
tractors,  whether  caterpillar  or  tractor 
laying  type  or  wheel  type. 

Section  four  covers  trailers,  whether 
for  motor  cars  or  tractors;  section  five, 
motorcycles;  section  six,  airplanes  and 
seaplanes  and  information  is  required  as 
to  military,  commercial  or  privately 
owned  planes.  Section  seven  concerns 
mechanically  propelled  fire-fighting  appa- 
ratus with  number  of  pumping  engines, 
hook  and  ladder,  hose  carts  and  other 
equipment. 

M   A.  M.  A.  Receives  Copies 

On  request  of  the  Motor  Accessory 
Manufacturers'  Association  the  division 
has  prepared  a  tentative  questionnaii'e 
on  foreign  trade  and  submitted  it  to  the 
association  for  distribution  if  desired. 

The  questionnaire  covers  such  points 
as  the  kind  of  automotive  products  man- 
ufactured (if  more  than  one  product,  the 
percentage  of  value  of  each  product  to 
the  value  of  the  total  output  is  request- 
ed) ;  percentage  of  products  sold  outside 
the  United  States,  total  and  by  specified 
products  in  1920  and  1921;  percentage 
of  products  expected  to  be  sold  abroad  in 
1922;  special  foreign  markets  giving 
percentage  of  each  to  total  exports;  mar- 
kets which  members  are  planning  to  de- 
velop and  in  what  foreign  countries  prod- 
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acts  are  manufactured  for  members  of 
the  association. 

Another  question  is:  "In  what  coun- 
tries (To  foreign  firms  manufacture  your 
products  on  a  royalty  basis  and  specify 
products?"  The  question  is  also  asked 
as  to  the  percentage  of  exports  handled 
through  the  manufacturers'  own  over- 
seas selling  branches  through  commis- 
sion houses  and  through  export  houses. 
Several  questions  are  asked  relative  to 
distribution  and  advertising  and  methods 
of  figuring  advertising  appropriations 
abroad  and  whether  an  attempt  is  made 
to  regulate  selling  prices  abroad;  the 
use  of  catalogs;  chief  complaints  received 
from  abroad  regarding  export  practices 
or  products  sold  abroad. 

This  questionnaire  may  be  revised  by 
the  association  and  then  distributed  to 
the  membership. 
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Inventory  Situation 

Is  Vastly  Improved 

(Continued  from  page  87) 

The  new  orders  will  be  at  prices 
varying  little  from  the  prices  to  which 
the  inventories  have  been  reduced,  and 
in  most  cases,  if  varying  at  all,  will  be 
due  principally  to  market  variations  in 
the  important  commodities. 

There  are  several  instances  of  ex- 
hibits at  the  show  where  new  low  price 
models  have  been  brought  out  by  leading 
makers  with  the  thought  uppermost  of 
making  a  quick  cleanup  of  heavy  inven- 
tories not  necessarily  high  priced.  This 
will  permit  the  companies  to  turn  into 
cash  these  piled  up  goods,  which  prob- 
ably, with  only  their  former  higher 
priced  cars  to  work  with,  would  have 
taken  a  year  or  more  to  work  up. 


Four  Former  Officials 

Return  to  Locomobile 

BRIDGEPORT,  CONN.,  Jan.  9.— Re- 
vival of  prosperity  and  extensive  devel- 
opment of  business  at  the  Locomobile 
Co.  plant  here  is  indicated  this  week,  in 
the  return  of  four  former  officials  of  the 
concern. 

B.  G.  Roos,  who  was  called  to  the 
Pierce  Arrow  factory  about  a  year  and  a 
half  ago,  when  he  severed  his  connec- 
tions with  the  Locomobile  plant,  as  as- 
sistant chief  engineer  of  the  passenger 
and  truck  designing  department  under 
A.  L.  Riker,  becomes  chief  engineer  un- 
der the  new  regime. 

Prior  to  his  leaving  here,  he  had  been 
connected  with  the  Ix)comobile  plant  for 
about  eight  years  and  is  a  well-kno\vn 
figure  in  the  automotive  world  Follow- 
ing the  war,  he  studied  abroad  to  fur- 
ther his  ideas  along  truck  design  lines, 
using  models  of  cars  that  had  seen  war 
service,  to  determine  remedies;  acrainst 
wear  and  tear. 

Others  who  have  returnea  lo  the 
local  corporation  and  thear  assignments 
are  E.  A.  Travis,  who  was  connected 
with  the  New  York  Metropolitan  district 
for  about  a  year,  general  i^alcs  manager; 
Clinton  B.  Amorous,  lately  connected 
with  the  Daniels  Motor  Car  Co. 


^X  ill  Consolidate  Group  Activitiei 

and  Have  Headquarters 

in  \\  ashington 

NEW  YORK,  Jan.  10— E»Ubli«hin«it 
of  a  national  aeronaatieal  organizatkm, 
with  headquarter*  in  Washington,  lor 
the  purpose  of  consolidating  the  activities 
of  various  groups  inUrestod  in  the  pro- 
motion  of  aviation,    was   ^nnnnn^^   at  a 

dinner  of  the  Aero  Club  of  AjBcriem  h«ld 
at  the  Hotel  Commodore  last  night.  A 
committee  with  Benedict  Crowdl,  prcci- 
dent  of  the  .Aero  Club  of  America,  as 
chairman,  has  been  appointed  to  arrange 
the   formation  of  the  national  body. 

Similar  to  A.  A.  A. 

The  plan  has  been  under  aav.semeot 
for  several  months  because  it  was  re- 
alized that  the  duplication  of  work  handi- 
capped all  parties.  The  new  body,  na- 
tional ir  scope,  will  hold  a  position  in 
aviation  similar  to  that  of  the  American 
Automobile  .Association.  The  National 
Air  Association,  the  American  Flying 
Clubs  and  the  Aero  Club  of  America  will 
be  united  under  one  banner.  The  new 
organization  will  take  an  active  interest 
in  all  legislation  and  other  affairs  re- 
lating to  control  and  operation  of  air- 
craft. Like  the  A.  A,  A.,  it  will  super- 
vise contests  and  races  throughout  the 
country.  The  exact  definition  of  its 
function  will  be  given  out  when  the 
organization  work  is  completed  The 
personnel  of  the  Crowell  committee  has 
not  been  announced. 

It  is  the  intention  of  the  consolidated 
organizations  to  lead  the  fight  for  the 
establishment  of  a  bureau  of  aeronautics 
in  the  Department  of  Commerce,  as  pro- 
posed by  the  so-called  Wadsworth-Hidts 
bill  introduced  at  the  extraordinary  ses- 
sion of  the  present  Congress.  They  will 
also  have  the  co-operation  of  the  Aero- 
■  autical  Chamber  of  Commerce  in  this 
work. 


Republic  Rubber  Corp.  Sued 
for  S279,959  on  Contract 

CLEVEL.\ND.  Jan.  9^The  RepubHc 
Rubber  Corp.  of  Youngstown  has  been 
made  defendant  in  a  suit  in  Federal 
Court  by  the  Briphton  Mills  of  New  Jer- 
sey, which  claims  damages  of  1279,969 
and  asks  for  the  appointment  of  a  re- 
ceiver. Plaintiff  «"  '  ^  the  Youngs- 
town company  is  i  the  extent 
of  $«>4.959  for  tires  and  fabric  and  $215.- 
000  for  damages  for  failure  to  accept 
deliveries  on  a  contract  calling  for  $376,- 
000  worth  of  merchandise. 

Permission  to  issue  $1,000,000  receiv- 
ers' certificates  was  granted  C.  H.  Booth 
of  Youngstown.  who  was  appointed  re-  || 
ceiver  of  the  company  last  June.  The 
money  will  be  used  to  continue  the  com- 
pany in  operation  and  prevent  the  prop- 
erty deteriorating. 
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Duiiii  Again  Heads 
Rubber  Association 


De  Lisser  and  Rutherford  Chosen 

Vice-Presidents  at  Annual 

Meeting 

NEW  YORK,  Jan.  9— H.  T.  Dunn  was 
re-elected  president  of  the  Rubber  Asso- 
ciation of  America  at  the  annual  meet- 
ing to-day  in  the  Waldorf  Astoria.  Hor- 
ace De  Lisser,  chairman  of  the  board  of 
the  Ajax  Rubber  Co.,  was  elected  first 
vice-president,  and  W.  0.  Rutherford, 
vice-president  of  the  B.  F.  Goodrich  Rub- 
ber Co.,  second  vice-president. 

Seneca  G.  Lewis  of  the  Pennsylvania 
Rubber  Co.,  J.  N.  Gunn  of  the  United 
States  Rubber  Co.  and  John  S.  Lowman 
of  the  Philadelphia  Rubber  Co.  were  re- 
elected directors,  and  J.  W.  Thomas,  Fire- 
stone Tire  &  Rubber  Co.,  and  E.  G.  Wil- 
mer,  Goodyear  Tire  &  Rubber  Co.,  were 
named  nev/  directors  to  serve  three  years. 
A.  L.  Viles  is  general  manager. 

A  resolution  was  adopted  abolishing 
the  associate  membership  class,  com- 
pK)sed  hitherto  of  executives  of  companies 
holding  membership  in  the  association. 

Many  Activities  During  Year 

The  past  year  was  filled  with  activities 
for  the  association,  as  shown  in  Viles' 
report.  The  work  accomplished  was 
taken  up  at  approximately  75  meetings 
of  the  various  committees  and  divisions 
or  their  sub-committees  and  developed  a 
very  gratifying  increase  in  the  desire  to 
co-operate. 

Chief  among  the  accomplishments  was 
the  recommendation  of  the  association 
that  a  change  be  made  in  the  mileage 
guarantee  practices.  This  movement 
has  been  indorsed  by  practically  all  the 
tire  manufacturers  who  have  put  the 
new  method  of  handling  the  adjustment 
problem  into  effect. 

The  association  took  an  active  part  in 
legislative  matters  and  enlarged  the 
scope  of  its  work  in  the  publishing  of 
statistics  relating  to  the  industry. 

It  recommended  uniform  protection  of 
dealers  against  loss  on  unsold  tire  mer- 
chandise in  the  event  of  a  price  decline 
which  gives  the  dealer  protection  only 
upon  goods  invoiced  to  him  within  30 
days  prior  to  the  date  of  the  decline.  Jt 
recommended  also  a  uniform  practice 
with  respect  to  the  destruction  of  worn- 
out  pneumatic  tire  casings  in  order  to 
prevent  unscrupulous  rebuilding,  re- 
treading and  resale. 

Secured  Freight  Rate  Changes 

Included  in  its  recommendations  were 
a  common  policy  with  respect  to  a  serv- 
ice charge  against  tire  merchandise  re- 
turned to  the  manufacturers  for  ex- 
change or  credit  and  standard  rules  for 
the  inspection  of  waterproofed  automo- 
bile fabrics,  standard  shrinkage  allow- 
ances and  a  uniform  contract  form. 

The  association  also  sustained  and 
strengthened  the  recommendation  as  to 
non-participation  by  tire  manufacturers 
in   shows,   fairs  or   exhibitions.     It   co- 
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operated  with  the  Bureau  of  Standards 
in  drafting  contemplated  specifications 
for  pneumatic  tires,  inner  tubes  and 
solid  tires  and  advanced  the  work  of 
standardizing  industrial  truck  tire  sizes. 
Through  its  endeavors  important 
freight  rate  and  classification  changes 
were  secured. 

Weston  Heads  Tire  Division 

NEW  YORK,  Jan.  11— J.  C.  Weston 
of  Ajax  Rubber  Co.,  Inc.,  was  elected 
chairman  of  the  tire  manufacturers'  divi- 
sion of  the  Rubber  Association  of  Amer- 
ica at  the  annual  meeting  this  week. 
J.  V.  Mowe,  Kelly-Springfield  Tire  Co., 
was  chosen  vice-chairman.  Companies 
elected  to  the  executive  committee  are: 

Brunswick-Balke-Collender  Co.,  Firestone 
Tire  &  Rubber  Co.,  Fisk  Rubber  Co.,  General 
Tire  &  Rubber  Co.,  B.  F.  Goodrich  Co.,  Good- 
year Tire  &  Rubber  Co.,  Hewitt  Rubber  Co., 
Hood  Rubber  Products  Co.,  Kelly-Springfield 
Tire  Co.,  Lee  Tire  &  Rubber  Co.,  Michelin 
Tire  Co.,  Miller  Rubber  Co.,  Norwalk  Tire  & 
Rubber  Co.,  Pennsylvania  Rubber  Co.,  Swine- 
hart  Tire  &  Rubber  Co.,  United  States  Tire 
Co. 

Approval  was  given  to  proofs  of  a 
poster  setting  forth  the  new  dealer  war- 
rantee as  fixed  recently  by  the  division 
and  these  will  be  sent  forward  at  once 
to  dealers  everywhere.  Standardized 
tire  and  rim  sizes  upon  which  the  tech- 
nical committee  of  the  division  is  work- 
ing with  committees  of  the  National  Au- 
tomobile Chamber  of  Commerce  and  the 
Society  of  Automotive  Engineers  were 
discussed  but  no  action  taken. 

Experiences  of  manufacturers  with  the 
new  service  charge  on  returned  goods 
were  discussed  but  no  change  was  sug- 
gested in  the  present  plan. 
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Fergusson  Will  Rejoin 

Pierce-Arrow  Company 

NEW  YORK,  Jan.  9— The  "old  guard" 
is  returning  to  the  organization  of  the 
Pierce-Arrow  Motor  Car  Co.  The  enthu- 
siasm which  was  a  feature  of  the  organ- 
ization in  years  gone  by  is  coming  back 
and  the  outlook  for  the  company  is  more 
cheerful  than  it  has  been  in  the  past  two 
years.  It  is  understood  that  David  Fer- 
gusson will  return  to  the  company  in  the 
near  future  as  vice-president  in  charge 
of  engineering. 

The  announcement  by  Colonel  Charles 
Clifton,  chairman  of  the  board.,  that  M. 
C.  Forbes  had  been  placed  in  charge  of 
operations  was  misconstrued.  Forbes' 
title  remains  that  of  vice-president  and 
no  one  will  be  elected  for  the  present  to 
succeed  George  W.  Mixter  as  president. 

There  has  been  a  material  increase  in 
the  truck  branch  of  the  company's  busi- 
ness and  passenger  car  sales  are  increas- 
inri;'  slowly.  The  dealer  organization  has 
roi.iained  loyal  and  is  doing  everything 
in  its  power  to  increase  business. 

The  financial  situation  of  the  company 
is  much  more  comfortable.  The  last 
quarter  of  1921  will  show  a  small  profit 
and  all  losses  on  inventory  have  been 
taken.  Some  of  the  company's  bank 
loans  have  been  liquidated  and  the  re- 
mainder is  understood  to  have  been  re- 
newed for  a  year. 


Railroad  Interests 
Meet  in  Washington: 

Brotherhoods  Initiate  Call — Con- 
ference Held  to  Forestall 
Strike  Possibility 

WASHINGTON,  Jan.  10— Much  inter- 
est and  speculation  has  been  developed 
as  a  result  of  a  meeting  quietly  held  last 
Saturday  night  at  the  home  of  the  Sec- 
retary of  Commerce,  between  himself,, 
railroad  executives  and  the  heads  of  the 
four  railroad  brotherhoods.  The  fact 
that  the  meeting  was  held  did  not  be- 
come known  generally  until  yesterday, 
and  no  comment  was  made  upon  it  by 
any  government  source  until  to-day, 
when  at  the  White  House  it  was  stated 
that  it  was  held  at  the  suggestion  of  the 
Administration  with  a  desire  to  avoid 
conflicts  prevailing  and  threatened  with 
regard  to  transportation  services. 

While  the  remark  was  cryptic,  it  is  re- 
ported that  the  discussion  related  to  a. 
national  wage  agreement  and  that  the 
brotherhood  representatives,  who  are 
said  to  have  initiated  the  conference,  are 
endeavoring  to  have  the  Administration 
act  on  their  behalf  and  have  the  na- 
tional agreements  restored. 

Further  Meetings  Contemplated 

The  suggestion  is  said  to  have  been 
made  to  the  president  of  the  Railroad 
Brotherhood  men  to  call  the  conference 
and  that  as  a  result  he  requested  Sec- 
retary Hoover  to  bring  it  about  to  rep- 
resent the  Administration. 

A  statement  at  the  White  House  was 
to  the  effect  that  further  conferences 
will  be  held. 

The  railroads,  it  is  claimed,  had  no- 
part  whatever  in  calling  the  conference 
and  what  their  attitude  was  toward 
questions  discussed  is  not  known.  In 
the  absence  of  definite  information  ship- 
pers have  expressed  apprehension  lest 
the  railroad  brotherhoods  are  trying  to 
compel  the  adoption  of  some  agreement 
as  to  wages,  working  rules,  etc.,  that 
would  make  it  impossible  for  the  rail- 
roads to  reduce  rates  further,  so  urgently 
insisted  upon  by  shippers  as  a  whole. 


Cent  Tax  on  Gasoline 

Proposed  in  Maryland 

BALTIMORE,  Jan.  6— In  his  message 
to  the  General  Assembly  of  Maryland, 
Governor  Ritchie  recommended  the  pas- 
sage of  a  bill  placing  a  tax  of  one  cent 
a  gallon  on  gasoline  beginning  June  22, 
1922.  Such  a  tax  already  has  been  ap- 
proved by  automobile  interests  in  the 
city. 

The  tax  would  continue,  according  to 
the  message  until  a  roa4  deficit  is  wiped 
out,  probably  by  January,  1923,  when  it 
would  be  reduced  to  the  nominal  figure 
of  $1,  provided  the  two  cent  tax  would 
yield  the  necessary  amount  for  road 
maintenance.  If  it  would  not,  there 
would  be  a  proportionate  reduction  in 
the  registration  fee.  • 
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FACTORY  EXECUTIVES  IN  ATTENDAXCE 


NEW  YORK,  Jan.  9— Factory  execu- 
tives here  for  the  show  include: 

Ambassador — P.  H.  Geyser,  vice-president 
and  general  manager;  H.  C.  Bradfield, 
director  of  sales  and  advertising. 

Anderson — J.  G.  Anderson,  president;  J.  W. 
Anderson,  vice-president;  W.  A.  Anderson, 
sales  manager;  W.  Clark  Little,  advertising 
manager. 

Apex — H.  T.  Hanover,  general  manager; 
C.  W.   Butterfleld,  sales  manager. 

Auburn— J.  I.  Farley,  vice-president  and 
general  manager. 

Bay  State— R.  F.  Long,  president;  R.  H. 
'  Long,    vice-president  and    treasurer;    Charles 

B.  Eastman,   sales  manager. 

Buick — B.  T.  Strong,  general  sales  man- 
ager;  A.  B.  Batterson,   advertising  manager. 

Chevrolet — J.  H.  Newmark. 

Cleveland — J.  V.  Whitbeck,  president;  Sid 
Black,  sales  manager;  E.  Wooler,  chief  en- 
gineer; J.  T.  Nicholson,   service  manager. 

Columbia— William  E.  Metzger,  vice-presi- 
dent; A.  T.  O'Connor,  secretary-treasurer; 
W.  L.  Daly,  sales  manager;  William  C. 
Hunt,   advertising  manager. 

Crow-Blkhart — Henry  Schmid,  first  vice- 
president. 

I>avis — George  W.  Davis,  president;  Walter 

C.  Davis,   general  sales   manager. 
Detroit-Electric — A.  C.  Downing,  vice-presi- 
dent  in   charge   of    sales;    George   M.    Bacon, 
vice-president  in  charge  of  engineering. 

Dixie  Flyer — S.  K.  Miller,  vice-president 
and  sales  manager. 

Dodge  Brothers — Fred  J.  Haynes,  presi- 
dent,  G.   H.   Phelps,   advertising  manager. 

Dorris — G.  P.  Dorris,  president;  Webster 
Coburn,  vice-president  and  general  manager; 
J.  T.  Rumble,  sales  manager;  B.  A.  Purcell. 
city  sales  manager,  St.  Louis;  R.  M.  Whitney, 
eastern   representative,   Philadelphia. 

Dort — J.  Dallas  Dort,  president;  J.  D. 
Mansfield,  sales  manager,  H.  S.  Daniels, 
advertising  manager. 

Dupont — E.  D.  Knowles,  sales  manager; 
B.    R.   Kinsey,    service   manager. 

Earl — C.  A.  Earl,  president;  K.  R.  Jacoby, 
vice-president  in  charge  of  sales;  W.  M. 
Zerby,  traffic  manager;  D.  M.  Shaw,  adver- 
tising manager;  J.  C.  Baggott,  eastern 
division    manager. 

Elgin — C.  S.  Pope,  chief  engineer;  L.  F. 
Johnson,  assistant  sales  manager;  A.  L. 
Chambers,  advertising  manager;  A.  H. 
Sackett,  service  manager;  F.  M.  Goodman, 
eastern   district   manager. 

Elcar — U.  G.  Manning,  vice-president  in 
charge  of  sales;  W.  H.  Patterson,  vice-presi- 
dent in  charge  of  production;  James  A.  Bell, 
production. 

Ferris — W.  E.  Ferris;  C.  Floyd  Greene, 
general  sales  manager. 

Fox — Ansley    H.    Fox,    president. 

Frontenac — Louis  Chevrolet,  president;  C. 
W.  "Van  Ranst,  chief  engineer. 

Gardner — Russell  E.  Gardner,  Jr.,  vice- 
president  in  charge  of  sales;  F.  W.  Gardner, 
vice-president  in  charge  of  production;  W. 
H.  Yeldell,  advertising  manager. 

Gearless — R.  R.  Starnes,  president;  W  H. 
Edmundson,  general  manager;  Frank  E. 
McCIintock,  secretary;  G.  W.  Myers,  assistant 
engineer. 

Grant — D.  A.  Shaw,  president;  George  C. 
Hubbs,  vice-president  and  general  manager; 
F.  S.  Denneen,  treasurer ;  F.  S.  Stratton,  sales 
manager  and  George  Grant,  director. 

Gray— F.  L.  Klingensmith;  P.  F.  Bell, 
vice-president  and  general  manager. 


OLD  TIMERS  EMBARK 
ON  CRUISE  TOGETHER 

NEW  YORK,  Jan.  10— The  first 
annual  cruise  of  the  Old  Timers' 
Club  took  place  on  the  S.  S.  Flo- 
tilla last  night.  In  spite  of  the 
fact  that  the  old  members  of  the 
industry  are  not  on  the  whole  sea- 
faring men,  it  was  voted  such  a 
success  that  future  annual  ban- 
quets will  probably  also  take  the 
form  of  cruises.  The  400  Ancient 
Mariners  of  the  industry  who  were 
present  had  previously  voted  that 
anyone  attempting  a  speech  would 
be  "keelhauled,"  so  that  there  was 
no  effort  made  in  this  direction 
and  the  evening  was  given  over  to 
good  fellowship. 

Old  members  of  the  industry 
from  all  parts  of  the  country,  with 
a  very  liberal  sprinkling  of  Pacific 
Coast  representatives,  were  on 
board.  The  cruisers  were  from  all 
branches  of  the  industry,  engineers 
joining  in  the  chanties  with  deal- 
ers, jobbers  and  manufacturers  and 
all  declaring  themselves  good  ship- 
mates regardless  of  the  weather 
that  the  good  ship  will  encounter 
during  the  coming  years. 


H.  C.  S.— K.  C.  Stuta;  G.  H.  Ford,  sales 
manager;  C.  C.  Merz,  assistant  to  president. 

Handley-Knight— J.  L  Handley,  president; 
John  Yoke,  general  sales  manager;  H.  D. 
Little,    divisional   sales   agent. 

Hanson — G.  E.  Hanson,  president;  O.  R. 
Randall,   sales  manager. 

Hatfield- L.  I.  Hatfield,  president;  H.  M. 
Hatfield,    secretary. 

Holmos— G.  H.  Paddock,  assistant  sales 
manager. 

Hudson — Roy  Chapin,  president  Hudson; 
W.  J.  McAneeny,  president  Essex;  O.  H. 
McCornack,  vice-president  in  charge  of 
sales. 

Hupmobile — Charles  D.  Hastings,  presi- 
dent; DuBois  Young,  factory  manager;  R.  C. 
Hutchinson,  general  sales  manager;  Fred 
Dickinson,    advertising    manager. 

Jordan — E.  S.  Jordan,  president :  W.  B. 
Reilly,  Paul  Sens.  R.  S.  Begg,  S.  R.  Thomas. 
J.  H.  Kelly. 

Kelsey — C.  W.  Kolsey.  president  and 
general  manager. 

King — A.  Weber,  president;  Wa'Iace  C. 
Hood,  director  of  sales;  H.  .\lperln.  sales 
manager;  Benjamin  Stevenson,  factory 
manager. 

Kissel — Georgo  Kissel.  president:  Will 
Kissel,  vice-president:  Ralph  Kay,  advertis- 
ing manager. 

Kline-Kar — J.  A.  Kiine,  vice-president  and 
general  manager:  W.  B.  Vaden.  sales  man- 
ager: J.  P.  Harbold.  chief  engineer. 

LaFayette — E.  C.  Howard,  vice-president 
and  general  sales  manager;  Leo  M.  Burnett, 
advertising   manager. 

Leach-Biltwell— Roy  D.  Hearts,  sales 
manager. 

Lexington— Frank  B.  Ansted.  president; 
Emory  Huston,   advertising  manager;   L.  A. 


Mufnon,   »*«retary,   CJ.    W.    Hoyt,   hUm  inaa- 

Lih<rty— P<  n,  prealdcnt;  Joaaph  E. 

Ki'l'lB,   vlce-i»i :   in  cbarfc  of  aalaa. 

I^lncoln — R.  C.  0«tzincer,  aales  inana«er. 

.'.'  -E.    A.    Trarl*.    general    maa- 

:>..'•:.  (j.   Room,  chief  encla«er. 

Malbohm — H.  C.  Malbohm,  preaident;  W. 
J.  Corr,  iren.*ral  manacer;  T.  W.  Cuahtac« 
sales  manager:  W.  W.  Jeffery.  aaaiataat 
sales  manager;  C.  G.  Jeroacb.  export  asan- 
ager. 

Marmon — ^W.  C.  Mannon,  pre^teat;  F.  EL 
MoBkovicD,    vice-prealdent. 

Maxwell— WiUlam  R.  Wilson,  praatdent:  A. 
E.  Barker,  vice-president  In  charge  of  aalca: 
J.  J.  Plath,  director  Maxwell  sales:  E.  W. 
Clarke,  director  Chalmers  aalea.  and  W.  X. 
Mattimore.  advertising  manacer. 

McFarlan— A.    H.    McF^rlan.    preatdent. 

Mercer— T.  E.  A.  Barthel.  vice-prealdenc 
and  general  manager:  J.  P.  Ollveau,  chleT 
engineer;  J.  W.  MacMorris.  factory  manacer; 
W.   A.   Smith,   sales  manager. 

Milbum— R.  E.  Woodhull.  sales  manager: 
K.  A.  Ridenour.   district  salea  manager. 

Mitchell— W.  L.  Jacoby.  president:  John 
Tainsch,  sales  manager:  D.  E.  Roche,  serrlca 
manager,  George  Bliss,  assistant  sales  man- 
ager; P.  J.  Batenburg.  chief  eniflneer:  E.  A. 
Weiss,    assistant    chief    engineer. 

Moon— Stewart  McDonald,  president:  F.  H. 
Rengers.  sales  manager:  E.  H.  Serrano,  ex- 
port manager:  D.  G.  Halley.  eastern  aalaa 
manager. 

Nash— C.     W.     Nash,     preatdent:     C.     B. 
'Voorhis.    vice-president   and   sales    manager; 
A.   R.   Travers,  advertising  manager. 

National— George  M.  Dixon,  president: 
William  Guy  Wall,  vice  president  and  chief 
engineer:  M.  E.  Elstun.  secretary-treasurer: 
E.  W.  Hurd.  sales  manager;  G.  R.  Miller. 
advertising  manager  and  asaistant  aaies 
manager. 

Ogren— R.  S.  Wiltrout.  general  manacer; 
Foster  D.  Miller,  director  of  salea  tnd  adver- 
tising: Fred  G.  Smith,  secretary  and 
treasurer. 

Packard — H.   H.   Ills,   .^ales   manacer. 

Peerless— R.  H.  Collins.  A.  R.  Cunllffe. 
Wilbur  Collins.  P.  J.  Miller.  L.   D.  Sasser. 

Pleroe-Arrow — Charles  Clifton,  chairman 
of  'he  board:  M.  C.  Forbes,  vice-president: 
Charles      s  chief     engineer;      L.      E. 

Corcoran.  -;'>r   car   sales   manacer;    R. 

O.  Patton.  truck  sales  manager. 

Pilot— George  E.  Seldel.  prealdent.  Joaepir 
\V.    Conner,   general  sales   manacer. 

Premier— M.  A.  Whir  '-nt  and 

general   manager:    H.  tl  salan 

manager;  -\.   K  Nelson,  chief  engineer. 

R  *  V  Knight  -H.  A.  Holder,  president; 
J.    M.    Ryan,    eastern   representative. 

Reo — D.  B.  McCoy,  advertlsinc  manacer. 

Saxnn — H.  L.  BUI.  vice-president  and 
general  manager:  C.  H.  Becker,  sales  man- 
ager: P.  C.  Bayne.  se«-'tary  and  treasurer; 
J.  H.  Hickey.  service  manacer. 

Stanley  —  Frank  J.  Prescott.  president: 
Prescott  Warren,  vice-president:  S.  C.  Crane, 
sales   manager. 

Steams— George  L.  Booker,  general  sales 
manager. 

.V  ■  .  _R  -w^,  i^,^  vice-president;  H. 
J-  general  manacer:  C.  Roy  Clough. 

sales  m.Tnager:  C.  Fred  Hunter,  eastern  salM 
manager. 

Stuts— W.    N.    Thompson,    president:    Fred 
Wilson,  sales  manager:  E.  T.  Klee.  purchas- 
{Continued  on  page  105) 
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Government  Delays 
Association  Policy 

Attorney  General  Says  Announce- 
ment Might  Affect  Suits 
Now  Pending 

WASHINGTON,  Jan,  10— The  Depart- 
ment of  Justice  will  not  announce  in 
any  form  a  government  policy  relating 
to  open  price  associations.  This  state- 
ment was  made  this  afternoon  by  At- 
torney General  Daugherty  and  came  as 
a  complete  surprise.  Previous  state- 
ments from  other  government  sources 
had  led  to  the  well  defined  belief  that 
the  government  would  outline  and  make 
public  such  a  policy  based  on  the  de- 
cision of  the  Supreme  Court  in  the  Hard- 
wood Lumber  case. 

Plainly,  the  Department  of  Justice 
position  conflicts  with  that  of  the  De- 
partment of  Commerce  which  had  been 
seeking  to  have  a  government  policy 
fixed  and  announced  and  the  statement 
was  made  only  this  week  that  confer- 
ences to  this  end  were  under  way.  It 
is  now  a  question  as  to  what  the  effect 
may  be  with  regard  to  further  co-opera- 
tion between  the  Department  of  Com- 
merce and  trade  associations  which 
have  been  supplying  it  with  information. 
Already  this  co-operation  was  lessened 
somewhat  in  consequence  of  the  Hard- 
wood decision. 

Hoover  Judgment  Relied  On 

The  attorney  general,  however,  said 
that  the  Hardwood  decision  is  the  most 
far  reaching  and  helpful  on  the  subject 
involved  that  ever  had  been  handed 
down  by  the  Supreme  Court.  While  the 
government  desires  to  be  accommodat- 
ing to  business,  it  was  stated,  it  will  not 
go  to  the  point  of  defeating  the  pur- 
poses laid  down  by  the  decision.  It  was 
pointed  out  that  there  are  a  large  num- 
ber of  civil  cases  pending  in  the  courts 
and  that  any  "concessions"  the  govern- 
ment made  in  attempting  to  interpret  the 
decision,  said  to  be  so  clear  it  cannot  be 
misunderstood,  might  prejudice  many  of 
the  cases  now  under  judicial  review. 

When  asked  if  the  plans  of  Secretary 
Hoover  to  co-operate  with  trade  asso- 
ciations will  be  modified,  the  attorney 
general  said  that  if  he  discussed  this 
matter  it  would  be  with  Hoover  only. 
He  said  he  was  sure,  however,  that  Sec- 
retary Hoover  would  pursue  nothing  but 
a  legitimate  policy. 

Not  to  Weaken  Government  Position 

Referring  to  what  he  termed  the 
clearness  of  the  Supreme  Court  decision 
in  the  Hardwood  case,  Daugherty  said: 
"We  are  compelled  to  maintain  a  posi- 
tion which  is  so  fully  justified  by  the  de- 
cision  of  the   Supreme  Court." 

The  attorney  general  said  that  the 
Department  of  Justice  would  not  or- 
(".inarily  interfere  with  the  proposal  of 
Hoover  regarding  the  announcement  of 
a  policy,  but  that  he  would  not  state 
such  a  policy  as  coming  from  the  De- 


DECEMBER  OUTPUT  OF  CARS  AND  TRUCKS 
REACHED  79,784  TOTAL 

NEW  YORK,  Jan.  11 — December  production  of  passenger  cars  and  trucks  by  all 
makers  is  estimated  by  the  National  Automobile  Chamber  of  Commerce  at  79,784. 
Reports  of  December  shipments  by  members  of  the  N.  A.  C.  C.  show  that  they  were 
105  per  cent  of  shipments  for  December,  1920,  but  19  per  cent  less  than  for  November. 
Shipments  In  November  last  year  declined  14  per  cent  from  the  previous  month.  The 
shipment  figures  for  the  year  by  months  follow: 


-Carloads- 


1920 

January    ..'.... \ 25,057 

February 25,505 

March    29,326 

April lAI*? 

May 21,977 

June    ....;.......:>;.....-..••  22,516 

July • 23,082 

August    23.386 

September    20,804 

October     17,209 

November    13.253 

December     11,802 


— Driveaways 
1920 


29,283 
43,719 
57,273 
64,634 
74,286 
60,746 
52,342 
34,060 
24,431 
14,127 
9,497 
6,469 


1921 

3,185 

7,507 

9,939 

14,197 

15,193 

18,834 

15,320 

14,290 

13,550 

11,257 

10,509 

7,500 


1920 


-Boat- 


S.'SSO 
8,702 
7,095 
5,4€9 
2,519 
659 
89 


1921 

93 
99 

75 
1,619 
2,381 
3,947 
3,725 
3,565 
3,580 
2,300 
1,385 
134 


partment  of  Justice  and  it  was  sug- 
gested that  any  statement  coming  from 
any  other  department  might  weaken  the 
position  of  the  government. 


French  Tire  Manufacturer 
to  Supply  Russian  Soviet 

PARIS,  Jan.  1  (By  Mail)— The  Ber- 
gougnan  Tire  Co.  of  Clermont-Ferrand, 
France,  has  just  accepted  a  contract  to 
supply  solid  and  pneumatic  tires  to  the 
Russian  Soviet  government  to  the  value 
of  793,000  francs.  The  negotiations 
were  made  through  a  British  commer- 
cial firm.  Terms  of  payment  are  cash 
before  delivery. 

Three  hundred  automobile  trucks  sold 
by  the  French  Ministry  of  Reconstruc- 
tion to  a  British  dealer  have  been  ship- 
ped direct  to  Russia  for  the  use  of  the 
Soviet  government.  The  Ministry  of 
Reconstruction,  which  is  now  handling 
practically  all  that  remains  of  the 
French  army  supply  of  automobiles,  had 
no  knowledge  that  these  trucks  were 
intended  for  resale  to  Russia.  The  ma- 
jority of  the  trucks  were  of  French  con- 
struction. 

It  is  reported  here,  but  not  confirmed, 
that  the  Renault  automobile  factory  in 
Russia  has  been  sold  to  a  British  group. 


New  York  Sales  Decline 

in  Last  Month  of  Year 

NEW  YORK,  Jan.  10— A  falling  off 
in  the  registrations  of  new  passenger 
cars  in  the  metropolitan  district  for  the 
month  of  December  as  compared  with 
the  preceding  month  is  shown  in  the 
figures  compiled  by  Sherlock  &  Arnold, 
publishers  for  dealers  of  the  Automobile 
Sales  Analysis.  These  figures,  however, 
do  not  include  registrations  from  Nassau 
County  after  Dec.  14,  and  there  are 
some  omissions  of  new  cars  in  Kings 
County.  Also,  on  account  of  some  cars 
being  operated  on  dealers'  plates,  such 
registrations  have  not  been  included  in 
the   December   listing. 

The  summary  of  the  year  to  date  is  as 
follows : 

Approxl-     Approxi- 
mately       mately 
below$2,500  above$2,500     Total 

January     483  145  628 

February     1,408  210  1,619 

March     3,396  487  3,883 

April     4,811  670  5,381 

May     5,466  584  6,050 

June    6,522  495  7,017 

July     5,457  388  5,845 

August 4,255  354  4,609 

September    4,004  331  4,335 

October     3,506  427  3,932 

November 2,425  368  2,793 

December    785  126  911 


STANDARDIZING  DRY   CELLS 

WASHINGTON,  Jan.  9— 'Bureau  of 
Standards  officials  are  endeavoring  to 
bring  about  the  standardization  of  dry 
?€lls.  Conferences  have  been  held  with 
'  h  •.  manufacturers  of  batteries  and  with 
representatives  from  the  automotive  in- 
dustry, in  an  effort  to  determine  upon 
specifications.  At  the  conferences  seven- 
teen sizes  of  the  larger  dry  cells  were 
considered,  seven  of  which  were  recom- 
mended as  standard.  It  is  expected  that 
an  agreement  as  to  acceptable  standards 
will  be  reached  within  a  few  days. 


Total   to  date.. 42,517 


4,485 


47,003 


RECEIVER  ASKED  FOR  SWARTZ 

INDIANAPOLIS,  Jan.  9— Two  petitions 
asking  for  the  appointment  of  a  receiver 
for  the  Swartz  Electric  Co.  of  Indian- 
apolis have  been  filed  in  superior  court 
here.  One  suit  asking  for  a  receiver  and 
judgment  was  filed  by  Eli  Maybe  who 
claims  the  company  owes  him  $1,000. 
The  other,  filed  by  Oliver  M.  Thomburg, 
sets  out  that  the  company  is  indebted  to 
him  on  a  $1,250  note. 


January  12,  1922 

Wider  Use  of  Truck 
Plate  Recommended 

Standards    Committee    of   N.    A. 

C.     C.     Submits     its 

Report 

NEW  YORK,  Jan.  11— More  general 
use  of  the  standard  caution  plate 
adopted  by  the  National  Automobile 
Chamber  of  Commerce  was  recommend- 
ed by  the  truck  standards  committee  in 
a  report  submitted  to  the  Motor  Truck 
Committee  at  a  meeting  here  yesterday. 
The  report  said: 

The  Motor  Truck  Standards  Committee  has 
decided  that  the  matter  of  re-rating  the 
capacity  of  motor  trucks  to  meet  the  require- 
ments of  those  states  which  plan  to  enforce 
their  law  strictly  upon  the  basis  of  the 
manufacturers'  rated  carrying  capacity  is 
one  that  varies  with  each  individual  manu- 
facturer in  each  state,  and  indeed,  with  each 
individual  truck,  and  is  In  reality  a  matter 
of  sales  policy  with  each  individual  manu- 
facturer rather  than  a  question  of  standard 
procedure  which  can  be  recommended  by  this 
committee : 

We  feel  that  it  is  beyond  our  province  to 
recommend  any  such  procedure  and  that  the 
manufacturers'  rated  capacity  is  still  the 
most  oractical  basis  for  classifying  motor 
truck  "Jiassis ;  that  the  standard  caution 
plate  of  all  motor  truck  chassis  adopted  by 
the  National  Automobile  Chamber  of  Com- 
merce In  1912  is  probably  more  suitable  for 
present  requirements  than  any  other  form  of 
plate  that  could  be  recommended  at  the  pres- 
ent time.  We  feel  that  the  present  plate  per- 
mits of  furnishing  all  the  weights  required  by 
manufacturer,  user  and  Motor  Vehicle  Com- 
missioner. 

We  wish  to  recommend  a  more  general  use 
of  this  standard  caution  plate,  not  only  that 
it  should  be  attached  to  chassis,  but  that  the 
space  provided  for  weight  should  be  actually 
filled  In  at  t«he  time  that  these  weights  are 
actually  determined,  and  that  the  manufac- 
turer should  urge  his  agents  and  customers 
wherever  possible  to  fill  in  these  weights ; 
that  the  manufacturer  should  recommend  to 
the  State  Motor  Vehicle  Commissioner  that 
no  license  be  issued  for  a  motor  vehicle  un- 
less the  weights  are  properly  filled  in  upon 
the  caution  plate  at  the  time  application  is 
made. 

We  recommend  that  the  motor  truck  mem- 
bers of  the  National  Automobile  Chamber  of 
Commerce  should  adopt  these  standards  and 
the  recommended  practice  of  the  Society  of 
Automotive  Elngineers  wherever  applicable. 

To  Open  Publicity  Campaign 

A  resolution  was  adopted  placing  the 
committee  on  record  as  fearing  that 
general  antipathy  on  the  part  of  the 
public  towards  trucks  would  result  from 
the  fact  that  the  post  office  department 
has  no  contingent  fund  to  meet  liabil- 
ity claims  for  personal  injuries  caused 
by  postal  trucks.  The  only  recourse 
open  at  present  is  to  sue  the  govern- 
ment which  is  a  long  drawn  out  pro- 
cedure. 

A  publicity  campaign  directed  to  truck 
owners  and  operators  designed  to  pro- 
mote courtesy  and  civility  on  the  high- 
ways will  be  undeirtaken  by  the  com- 
mittee. The  first  step  will  be  the  pub- 
lication of  a  booklet.     It  is  felt  that  if 
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greater  courtesy  is  shown  in  the  om 
of  highways  there  will  be  less  general 
antagoni.sm   toward  trucks. 
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B<ul\  BiiildcrH  Stage 
Tlirir  First  E\hiI)ition 


Ford  Willing  to  \Vu\ 

$11,000,000  for  Lincoln 

DETROIT,  Jan.  12— According  to  a 
statement  from  the  executive  officeH  of 
Henry  Ford  he  will  bid  as  h  t?h  as  $11,- 
000,000  for  the  assets  of  the  Lina>In  .Mo- 
tor Co.  if  he  is  forced  to  do  so  at  the 
sale  on  ¥eh.  4.  The  fortunes  of  the  com- 
pany already  are  brightening  becau.se  of 
his  interest  in  it  and  the  stock  has  risen 
several  points  It  is  understood  the  Le- 
. lands  will  be  in  nominal  control  of  the 
factory  and  that  a  substantial  reduction 
in  the  price  of  Lincoln  cars  will  be  made, 
but  the  details  of  Ford's  plans  in  this 
respect  have  not  been  announced. 
{Additional  details  on  page  90) 


M.  A.  M.  A.  Re-elects 

All  Its  Directors 

{Continued  from  page  96) 

branch,  to  be  known  as  the  Group  De- 
partment, has  been  established  with 
Hargrave  A.  Long  as  manager. 

Long  has  been  secretary  and  treasurer 
of  the  Automotive  Wood  Wheel  Manufac- 
turers Association,  which  will  become 
the  Wood  Wheel  Group  of  the  M.  A.  M. 
A.  He  also  has  been  secretary  of  the 
Hickory  Products  Association,  but  will 
sever  his  connection  with  that  organiza- 
tion. The  headquarters  of  the  Wood 
Wheel  Association  have  been  located  in 
Chicago  since  19'05.  During  the  war 
Long,  who  has  been  admitted  to  the  bar, 
was  secretary  of  the  Wood  Wheel  Manu- 
facturers War  Service  Committee. 

In  his  new  position  Long  will  be  re- 
sponsible for  developing  the  group  plan 
of  organization  which  has  been  taken 
up  by  the  M.  A.  M.  A.  It  now  includes 
groups  of  manufacturers  making  springs, 
sheet  metal  and  wheels  and  the  Automo- 
tive Electric  Association  probably  will 
affiliate  as  a  group  in  the  near  future. 

The  Automotive  Wood  Wheel  Associa- 
tion will  hold  its  final  meeting  as  a  sep- 
arate organization  here  this  week.  Of- 
ficers of  the  group  will  be  elected  at  that 
time. 


ELIMINATES  33  X  4'/2  IN.  RIM 

NEW  YORK,  Jan.  9— At  the  instiga- 
tion of  the  Tire  and  Rim  Association,  the 
tire  executive  committee  of  the  rubber 
committee  has  concluded  to  eliminate  the 
33  X  4^/2  inch  rim  as  original  equipment 
for  motor  trucks  from  the  soho  lule  of 
perpetuated  s;7.cs.  .A.11  interosteil  are  to 
be  notified  to  that  effect. 


SUNBEAM    OPENS    BRANCH 

NEW  YORK,  Jan.  12— The  Sunbeam 
Motor  Co.,  Ltd.,  of  Wolverhampton.  Eng- 
land, has  opened  a  direct  factory  branch 
at  25  West  57th  Street,  this  city,  with 
Dario  Resta,  famous  racing  car  driver, 
as  general  manager.  The  1922  chassis 
will  sell  for  $6,500. 


Seventy  iJirtplayii  by  Commercial 

and  Pa(i»enger  Car  Com- 

pauiert  Are  Shown 

NEW  YORK,  Jan.  9— The  Automobile 
Body  Builders  AMOciation  held  its  first 
exhibition  at  the  Twelfth  Regiment 
Armory,  beginning  to-day  and  contimi- 
ing  to  Jan.  14.  There  were  seventy  ex- 
hibits, one-third  of  which  were  by  ecxn- 
mercial  and  passenger  car  body  build- 
ing concerns  and  the  other  two-thirds 
by  manufacturers  of  materia!  going  into 
the  manufacture  of  bodies  sach  as  cloth, 
springs,  body  irons,  plywood,  etc.  Ill* 
exhibit  occupied  the  entire  floor  of  the 
armory. 

Admission  was  by  invitation  only  and 
the  imitations  were  sent  oat  to  those 
in  the  trade  who  might  be  interested  in 
bodies  or  body  construction. 

Body  builders  represented  included 
H.  H.  Babcock  Co..  BanUm  Ball  Bemr- 
ing  Co.,  Bender  Body  Co.,  Brewster  ft 
Co.,  J.  G.  Brill  Co.,  Fitzgibbon  A  Cr»p, 
Highland  Body  Mfg.  Co..  Holbrook  Co., 
Hume  Body  Corp.,  Martin-Parry  Corp^ 
McGuire  Convertible  Auto  Body  Co., 
Metropolitan  Body  Co..  Milbum  Wagon 
Co.,  Smith  Springfield  Body  Corp..  E.  J. 
Thompson  Co.,  Waterloo  Body  Co.,  Wil- 
loughby  Co. 


Trade  Counts  on  Price 
Stabilization,  Reports  Show 

NEW  YORK.  Jan.  12— Reports  made 
to  the  directors  of  the  National  Automo- 
bile Chamber  of  Commerce  at  their 
monthly  meeting  yesterday  showed  that 
the  trade  generally  is  counting  upon  the 
stabilization  of  prices  between  now  and 
the  close  of  the  Chicago  show.  The  di- 
rectors fee!  that  if  any  price  changes  are 
made  after  Feb.  1  it  will  be  seriously  dis- 
turbing to  what  promises  to  be  a  good 
spi  ng  business. 

A  report  on  the  used  car  survey  which 
is  under  way  shows  a  tremendous  Inter- 
est in  the  subject  by  dealers  and  .nana- 
facturers  throughout  the  country.  The 
N.  A.  C.  C.  will  welcome  suggestions  on 
the  subject  from  anyone  who  has  ideas. 
Generally  speaking,  however,  the  basic 
thought  is  that  each  dealer  most  solre 
the  problem  for  himself  by  "buying 
them  right." 


WHITE   HAS   NEW   BUS 

NEW  YORK.  Jan.  11— White  Co.  is 
shov^nng  at  its  Long  Island  City  service 
station  a  special  type  of  motor  bus  hav- 
ing new  features  of  design  which  are 
important  in  passenger  transportation. 
The  chassis  is  listed  at  $4,400.  which  in- 
cludes frame  braces  and  standard  equip- 
ment. The  Model  45  engine.  4H  by  5*4 
in.,  is  used.  Other  specifications  include 
a  198-in.  wheelbase.  four-speed  gearset 
and  metal  wheels  mounted  with  solid 
tires. 
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NOTES  GLEANED  AT  SHOW 


NEW  SAXON  PRESIDENT 
REMAINS  TO  BE  NAMED 

Harry  L.  Bill,  vice-president  and 
general  manager  of  the  Saxon  Mo- 
tor Car  Corp.,  will  continue  to  di- 
rect the  afifairs  of  the  company 
until  a  successor  is  named  for 
Clarence  A.  Pfeflfer,  who  recently 
resigned  as  president.  The  new 
president  will  not  be  appointed 
until  the  Chicago  automobile  show. 


THOUGH  there  is  no  exhibition  of  Scripps- 
Booth  cars  at  the  show,  the  company  is 
continuing  production  at  the  Detroit  plant 
until  the  last  of  the  stock  is  disposed  of. 
This  will  probably  be  worked  up  early  in 
1922  and  the  plant  turned  over  for  the  man- 
ufacture of  Buick  bodies.  Prices  on  Scripps- 
Booth  are  continued  as  formerly  despite  the 
general  revisions  in  all  other  General  Motors 
lines.  The  dealer  organization  will  be  held 
intact. 

COLUMBIA  MOTORS  CO.  is  rapidly  ex- 
panding its  dealer  organization  and  has 
sent  out  fourteen  more  district  men  in  the 
last  few  weeks.  It  is  gradually  eliminating 
distributors  in  the  eastern  territory,  and  will 
have  two  retail  establishments  in  New  York. 
One  of  them  will  be  on  Broadway  and  the 
other  in  the  Bronx. 


SINCE  the  reorganization  of  the  Mer- 
cer Motors  Co.  its  sales  activities 
have  increased  and  the  company  is 
hopeful  of  doubling  its  production  in 
1922.  No  price  changes  are  contemplated 
at  this  time.  The  dealer  organization  is 
being  whipped  into  shape  and  the  com- 
pany proposes  to  have  national  distri- 
bution. The  company  has  made  rapid 
progress  in  the  last  five  months  iri 
liquidating  its  inventory  and  soon  will 
be  back  in  the  market.  Export  sales 
are  being  pushed  as  rapidly  as  possi- 
ble. 


under  several  heads,  describing  the  manner 
in  which  exhibits  should  be  presented, 
demonstration  of  open  chassis  and  mechan- 
ical parts,  handling  of  show  visitors,  and 
other  details  regarded  as  important  in  get- 
ting the  best  results  from  exhibits.  General 
Motors  dealers  exhibiting  in  any  show 
throughout  the  country  will  be  advised  to 
consult  the  brochure  in  making  their  show 
plans. 

AN  eastern  sales  office  for  the  R.  &  V.  Knight 
line  is  being  opened  by  J.  M.  Ryan  in 
the  Gotham  Bank  Building,  New  York.  "With 
larger  schedules  the  company  expects  to  go 
more  actively  after  sales  in  the  eastern  ter- 
ritory. Ryan  has  been  a  member  of  the  fac- 
tory sales  force. 


CHARLES  B.  Mclaughlin  has  been  ap- 
pointed district  sales  manager  of  the 
Handley-Knight  Co.  He  was  for  many  years 
sale.s  manager  of  the  Willys-Overland  b^-.mch 
at  Toledo  and  subsequently  was  engaged  in 
the  distribution  of  Lincoln  cars  through 
northwestern  Ohio.  The  appointment  of  Mc- 
Laughlin is  in  line  with  the  policy  of  the 
company  to  build  up  the  selling  organization 
as  quickly  as  production  permits.  In  the  last 
thirty  days  many  important  distributing 
points  have  been  arranged. 

•\^ELIB  MOTORS  CORP.  has  expended 
^      $500,000   in    the   past   year   in   adding  to 

the  equipment  of  its  factory  at  Moline,  111. 
ItR  engine  plant  at  Marlon  is  now  in  opera- 
tion. More  of  this  company's  dealers  than 
ever  before  will  attend  the  New  York  show. 

GENKRAIj  Motors  Corp.  has  issued  its 
show  brochure,  in  which  it  sets  forth  a 
series  of  recommendations  governing  show 
procedure.    The  recommendations  are  divided 


REPRESENTATIVES  of  the  Peer- 
less Motor  Car  Co.  at  the  show 
assert  that  no  material  changes  will 
be  made  in  the  design  of  the  car,  for 
the  present  at  least,  -out  that  it  is  ex- 
pected sales  will  be  largely  increased 
by  means  of  more  intensive  effort  on 
the  part  of  the  dealer  organization. 
No  information  is  obtainable  concern- 
ing the  Collins  car,  which  it  is  under- 
stood will  be  brought  out  by  R.  H. 
Collins,  who  now  controls  the  Peerless 
company. 


"TXTORD  has  just  been  received  from  Clar- 
^  '  ence  L.  Thurston,  export  manager  of 
the  Earl  and  Briscoe  lines  that  he  has  been 
ill  for  some  three  weeks  at  Barcelona,  Spain. 
Thurston  sailed  for  England  to  visit  the 
London  show  in  November  and  has  since 
traveled  in  England,  Prance,  Holland  and 
Belgium.  Officials  of  the  Earl  company  have 
been  advised  that  Thurston  is  rapidly  recov- 
ering. 


British  Effort  to  Import 

Ford  Parts  Ends  in  Court 

LONDON,  Dec.  30  (By  Mail)— The 
effort  by  a  British  company  to  import 
Ford  parts  from  the  United  States  and 
to  assemble  them  in  the  neighborhood 
of  London  in  the  Whitehead  aircraft  fac- 
tory has  ended  in  the  bankruptcy  court 
when  a  deficiency  of  £51,155  was  dis- 
closed. The  official  receiver  reported 
that  in  his  opinion  the  company's  fail- 
ure was  due  to  mismanagement  and  en- 
tering into  contracts  which  it  had  no  rea- 
sonable expectation  of  being  able  to  fill. 

The  plan  was  evolved  early  in  1920  by 
a  number  of  Ford  dealers  here.  J.  A. 
Whitehead  promoted  the  venture  through 
a  private  company  called  Amalgamated 
Motors,  Ltd.,  and  was  supported  by  fif- 
teen persons  who  were  to  act  as  distrib- 
utors for  five  years  and  were  to  pay  a 
deposit  of  £1  per  car.  By  the  means  of 
this  levy  a  sum  of  £15,605  was  sub- 
scribed. Ultimately  a  new  company  took 
over  the  bu.siness  and  arranged  with  the 
Gray-Andrewes  Corp.,  New  York,  to  col- 
lect and  ship  parts  for  assembling  in 
England.  A  few  hundred  cars  were  then 
delivered  by  the  corporation. 


January  12,  1922 

Bankers  to  Change 
in  Granting  Loans 

Coast  Financier  Says  Past  Liber- 
ality Has  Caused  Industry 
to  Sufifer 

SAN  FRANCISCO,  Jan.  9— Banks,  in 

the  future,  will  grant  credit  to  automo- 
bile concerns  in  the  same  manner  and 
by  the  same  methods  they  now  follow 
in  granting  credits  to  wholesale  grocers 
or  any  other  lines  of  stable  business,  ac- 
cording to  Clare  Walker  Banta,  vice- 
president  of  the  Wells  Fargo  Nevada 
National  Bank  of  this  city. 

Banta  delivered  this  message  to  the 
Santa  Clara  County  Automobile  Trade 
Association,  at  its  meeting  at  San  Jose 
to  which  he  had  been  called  by  invita- 
tion from  Robert  Martland,  secretary- 
manager  of  the  California  State  Auto- 
mobile Trade  Association,  who  has  been 
getting  bankers  and  automotive  industry 
men  together  at  similar  meetings  in 
California  for  some  months,  with  ex- 
cellent results.     Banta  says: 

The  automotive  industry  suffered  from  the 
fact  that  banks  had  been  too  liberal  with  it 
in  "flush"  times.  Loans  were  made  with- 
out thorough  investigation,  such  as  would 
be  applied  to  other  businesses.  In  the  very 
nature  of  bank  credits,  loans  from  commercial 
funds  are  quite  different  from  loans  made 
from  investment  funds. 

The  first  cannot  be  tied  up  for  any  long 
period,  while  investment  funds  may  be  put 
into  real  estate,  or  bonds  or  other  long-term 
holdings.  Automobile  men  often  fail  to 
appreciate  the  difference  in  the  nature  of 
these  loans  in  their  criticism  of  the  banks. 
Installment  contracts,  for  instance,  should  be 
financed  from  investment  funds,'  and  not  from 
commercial   funds. 

Although  installment  payments  are  legiti- 
mate, they  have  been  rather  overdone  in  the 
automobile  business.  In  the  future,  one  of 
the  added  services  of  the  automobile  dealers 
will  be  to  help  the  customer  decide  on  the 
best  method  of  making  his  purchase.  Over- 
zealous  salesmen  have  harmed  the  industry 
in  some  cases.  If  the  automotive  industry 
has  enemies,  there  must  be  a  cause  for  their 
enmity,  for  people  do  not  become  enemies 
without  reason.  By  more  careful  financing, 
and  more  careful  arrangements  with  cus- 
tomers, the  motor  trades  should  escape  any 
serious  financial  crisis  in  the  future. 


Haynes  Prepares  Special 
Advertising  for  Used  Cars 

KOKOMO,  Ind.,  Jan.  9.— The  Haynes 
Automobile  Co.  has  joined  the  ranks  of 
manufacturers  who  are  preparing  spe- 
cial used  car  advertising  copy  for  the 
use  of  their  dealers. 

Haynes  has  prepared  a  series  of  18  ad- 
vertisements of  a  confidence  building  na- 
ture, some  of  which  feature  the  time  pay- 
ment idea.  The  company  offers  mats  or 
stereotypes  of  the  advertisements  to 
dealers  without  charge  but  dealers  are 
required  to  assume  on  their  own  account 
the  cost  of  running  the  advertising  in 
their  local  newspapers.  All  the  adver- 
tisements are  biMlt  around  the  legend: 
"Haynes  Rebuilt  Cars." 


January  12,  1922 

Confidence  Shown 
by  Export  Managers 

Take  Up  Questions  Affecting  In- 
ternational Trade  at  Their 
Annual  Meeting 

NEW  YORK,  Jan.  20  — Confidence 
that  the  international  sale  of  American 
made  automobiles  is  again  on  the  in- 
crease and  that  world-wide  conditions 
are  shaping  themselves  for  a  resumption 
of  such  trading,  was  freely  expressed  at 
the  annual  export  managers*  meeting 
held  here  to-day  in  the  headquarters  of 
the  National  Chamber  of  Commerce.  In 
numbers  attending,  the  meeting  was 
•described  as  the  largest  of  its  character 
held  by  the  N.  A.  C.  C.  and  this  was 
true  likewise  of  the  interest  displayed 
and  the  efforts  made  to  show  that  the 
automotive  companies  of  this  country 
are  prepared  to  go  ahead  with  their  ex- 
port business  in  practically  all  countries. 

Longer  Credits  Granted 

The  subjects  considered  by  the  speak- 
ers and  in  the  discussion  give  a  clue  to 
the  problems  that  the  export  managers 
are  now  seeking  to  solve.  The  first  of 
these  was  finance,  with  the  resultant 
granting  of  longer  credits  to  buyers  in 
other  countries. 

Charles  S.  Wall,  executive  secretary 
of  the  National  City  Co.  of  the  National 
City  Bank,  of  New  York,  explained  to 
the  export  workers  the  manner  in  which 
bank  acceptances  might  be  used  in  their 
trading.  Buyers,  under  this  plan,  would 
open  letters  of  credit  in  this  country,  on 
terms  up  to  six  months,  these  accounts 
being  arranged  and  guaranteed  through 
the  proper  banking  channels.  Manufac- 
turers, on  making  shipments,  would 
draw  on  the  American  bank  holding  the 
letter,  discounting  this  draft  at  the  pre- 
vailing rate  whenever  they  desired  to 
do  so. 

Great  Possibilities  Exist 

The  relations  of  the  manufacturers 
and  exporters  with  their  dealers  in  other 
countries  were  a  prevailing  theme  of  the 
meeting.  From  the  opening  talk  by 
Walter  S.  Drake,  the  chairman,  and  Gor- 
don Lee,  chief  of  the  automotive  divi- 
sion of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce,  to  the  closing  remarks 
lay  L.  J.  Oilier  of  Studebaker  and  R.  J. 
Archer  of  Willys-Overland,  the  export- 
•ers  were  warned  that  they  must  build 
up  confidence  in  American  products 
t'hrough  fair  dealing  and  just  treatment 
of  their  distributors  abroad,  many  of 
whom  are  business  men  of  a  high  cali- 
laer,  loyal  to  the  firms  they  represent. 

"No  matter  what  competition  we  may 
have  and  what  difficulties  may  confront 
us  in  the  world-wide  markets,  if  we  build 
up  confidence  in  our  dealings  and  con- 
fidence in  the  American  automotive  prod- 
ucts, all  these  problems  v^dll  take  care  of 
themselves,"  Oilier  said.  "We  haven't 
begun  to  scratch  the  surface  of  the  infi- 
nite   possibilities   for    the    international 
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sales  of  automobiles." 

The  plan  for  forming  an  export  com- 
bine of  N.  A.  C.  C.  members,  under  the 
Webb-Pomerene  act,  was  outlined  by 
George  F.  Bauer,  secretary  of  the  for- 
eign trade  committee,  and  a  committee 
to  consider  its  adoption  was  decided 
upon.  This  committee,  it  is  uadernUyod, 
will  be  headed  by  A.  S.  Moore,  pre.sident 
of  the  Denby  Motor  Truck  Co.  DeUiU 
of  the  plan  are  given  elsewhere  in  this 
issue  of  Automotive  Industries. 

Lee  told  of  the  work  that  is  being 
done  by  the  new  division  of  the  Com- 
merce Bureau,  requesting  that  manufac- 
turers keep  more  closely  in  touch  with  it, 
and  assuring  that  the  division  would 
seek  in  every  way  to  do  whatever  was 
needed  to  build  up  export  sales.  A  reso- 
lution commending  the  division  was 
adopted. 

The  furtherance  of  road  building 
efforts  throughout  the  world  was  also  a 
topic  for  discussion,  this  being  the  sub- 
ject of  talks  by  Thomas  H.  McDonald, 
chief  of  the  Bureau  of  Public  Roads, 
and  S.  T.  Henry  of  the  Allied  Machinery 
Co.  They  counseled  the  exporters  to  get 
behind  all  road  improvement  campaigns. 


Budd  Wheel  Wins  Its  Suit 
on  Socket  Punching  Patent 

NEW  YORK,  Jan.  9— The  Federal  Dis- 
trict Court  at  Richmond,  Va.,  has  de- 
cided against  the  Wire  Wheel  Corp.  of 
America  in  its  suit  against  the  Eudd 
Wheel  Co.  and  also  against  the  defendant 
on  a  counterclaim.  The  suit  was  based 
on  the  Pugh  patent  No.  1,030,428,  which 
covers  the  punching  of  rim  sockets  in 
wire  wheel  rims.  In  reference  to  one 
contention  the  court  held  that  the  de- 
fendant was  not  infringing  inasmuch  as 
it  had  eliminated  one  step  in  the  opera- 
tion. On  a  second  claim  the  court  held 
that  if  it  accepted  the  plaintiff's  view 
the  device  would  not  have  been  patent- 
able as  it  was  covered  in  the  old  Frayer 
racing  cars   of  1905   and   1906. 

The  counterclaim  was  based  on  the 
reissue  of  the  Lindsay  patent  No.  14.461 
covering  a  demountable  wheel  with  a 
special  type  of  axle.  It  was  held  that 
this  was  no  invention  over  the  earlier 
British  patent  to  Pugh. 


ORGANIZE  TO  MAKE  "ASH"  WHEEL 

NEW  YORK,  Jan.  10— American  Car 
&  Foundry  Co.  has  organized  an  auto- 
motive wheel  division  foi*  the  manufac- 
ture of  disk  and  wire  wheels  for  passen- 
ger cars,  and  a  line  of  wheels  for  trucks, 
in  the  Russell  .\venue  plant,  Detroit. 
The  wheels  are  the  design  of  C.  S.  Ash 
and  will  be  known  as  Ash  wheels.  Ash 
will  be  in  general  charge  of  manufactur- 
ing and  merchandising  the  product. 


83,349  C.VRS  IN  SOUTH  C.VROIJNA 

COLUMBI.\,  S.  C.  Jan.  7— Durimr  the 
past  year  South  Carolina  had  8.'^.o4'.i  au- 
tomobiles and  7197  motor  trucks,  as  com- 
pared with  93,843  automobiles  and  trucks 
in  1920,  according  to  I>.  H.  Thomas,  sec- 
retary of  the  State  Highway  Commis- 
sion. 
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Dealer  Meetings 

Held  During  Week 

Vaed  Car  Situation  Taken  Up — 
Company  (Conditions  Dis- 
cussed hv  Executives 


NEW  YORK,  Jan.  11— Stem  meas- 
ures to  meet  the  used  car  sitoation 
were  urged  by  C.  W.  Nash,  preskient  of 
Nash  Motors  Co.,  in  an  addrws  to  hf^ 
dealers  at  the  annual  show  ttooIt  nMCt* 
ing  to-day.  It  is  far  better  to  b«  con- 
tent with  lean  pickings  for  a  Ubm,  be 
said,  than  to  be  out  of  busincaa  when 
the  day  of  good  things  returns. 

A  statement  by  J.  J.  Storrow,  chair- 
man of  the  Na.sb  board,  showed  the  com- 
pany entering  1922  with  an  inventory 
of  $2,600,000  which  he  said  was  suscep- 
tible of  being  turned  over  six  times 
with  fair  business.  He  urged  the  deal- 
ers to  get  behind  the  factory  orgaaiza- 
tion  and  predicted  that  through  reml  In- 
tensive effort  the  company  could  be 
brought  from  seventh  to  fourth  place 
in  the  iniustrj*. 

Velie  Organization  .Meets 

F.  E.  Bradfield,  vice-president  of  Ve- 
lie, was  the  principal  speaker  at  the  an- 
nual dinner  to  Velie  dealers  held  in  the 
Astor.  His  talk  dealt  with  the  new 
models  which  the  company  has  brought 
out  for  1922  and  an  explanation  of  the 
new  power  plant  which  was  exhibited. 
Through  the  new  co-operative  finance 
plan  which  the  company  has  fostered 
he  said  the  work  of  selling  would  be 
greatly  lightened  and  he  predicted  the 
greatest  of  Velie  years. 

Paige-Detroit  Motor  Car  Co.  will  hold 
its  dealer  -  and  luncheon  at  the 

Commodort  Jay  at  which  the  new 

Jewett  car  will  be  first  exhibited.  The 
Hupp  dinner  and  meeting,  Willys-Orer- 
land  and  Grant  will  also  be  held  at 
the  Commodore  Thursday.  Studebaker 
dealers  will  meet  in  the  Plaza  and  Au- 
burn dealers  in  the  Waldorf. 

C!ds  Has  Dinner 

NEW  YORK,  Jan.  12— The  Olda  Mo- 
tors Works  is  committed  to  a  policy  of 
continuing  to  handle  its  products  through 
distributor?  and  to  this  end  is  strength- 
ening its  dealer  organization  throughout 
the  country,  particularly  in  cities  having 
a  population  of  more  than  5000,  Presi- 
dent .\.  B.  .\.  Hardy  told  400  eastern 
Oldsmobile  dealers  gathered  together  at 
their  annual  dinner  at  the  Commodore 
Hotel  last  night.  Pierre  S.  duPont.  pres- 
ident of  General  Mow:>rs  Corp..  addressed 
the  dealers,  urging  closer  co-operation 
between  them  and  the  factory.  Remarks 
were  made  by  a  number  of  factorj-  exec- 
utives and  distributors. 


NEW  DIA.MOND  TIRE 
.\KRON,  Jan.  £V— The  Diamond  Rubber 
Co..  Inc.,  has  added  a  new  cord  tire 
to  the  Diamond  line.  The  new  design 
tread  is  said  to  have  special  road  grip- 
ping power  agrainst  both  side,  forward 
and  back  skidding. 
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Farmers'  Meetings 
to  Consider  Trucks 

Agricultural      Conference      Will 
Take  Up  Matter  of  Expedit- 
ing Product  Deliveries 

WASHINGTON,  Jan.  11— Questions 
of  expediting  delivery  of  farm  products 
through  the  extension  of  motor  vehicle 
service  from  farm-to-market  will  be  one 
of  the  topics  on  the  program  of  the  na- 
tional agricultural  conference  here  be- 
ginning Jan.  23.  Representatives  of  the 
automotive  industry  probably  will  be 
named  by  the  Department  of  Agriculture 
within  a  few  days  to  serve  as  advisors  on 
highway  transport.  The  entire  industry 
will  be  vitally  affected  by  the  outcome  of 
the  meetings  as  the  farmers  are  the  best 
prospects  at  the  present  time. 

The  conference  will  consider  farm 
problems  in  their  broadest  aspect  both 
from  domestic  and  international  view- 
points. It  is  possible  the  whole  course 
of  congressional  action  as  it  relates  to 
agricultural  interests  will  be  based  upon 
the  findings  of  the  various  committees. 
The  deliberations  will  be  based  largely 
on  the  findings  of  the  Joint  Congres- 
sional Commission  of  Agricultural  In- 
quiry which  has  urged  the  economic 
value  of  motor  trucks  on  the  farm. 
This  report  is  said  to  be  one  of  the  most 
valuable  ever  made  by  a  governmental 
body. 

One  of  the  subjects  to  be  given  care- 
ful consideration  is  that  of  transporta- 
tion in  which  Inotor  vehicles  play  so 
large  a  part.  Inasmuch  as  the  recovery 
of  the  automotive  industry  depends 
largely  upon  agricultural  markets,  it  has 
a  vital  interest  in  the  conference. 
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Keyes,  to  whom  it  is  asserted  blocks  of 
stock  were  issued  by  Severin,  on  the  un- 
derstanding that  they  were  to  act  as  his 
attorneys  and  advisers  in  the  incorpora- 
tion of  the  company. 

In  a  statement  issued  by  Keyes,  some 
$10,000  worth  of  Severin  automobiles 
are  clear  of  incumbrance,  and  these 
have  been  attached  in  an  effort  to  re- 
cover the  money  expended  by  the  attor- 
neys, and  to  reimburse,  in  part  at  least, 
the  purchasers  of  stock. 


Sale  of  Severin  Stock 

on  Coast  Investigated 

OAKLAND,  CAL.,  Jan.  9— Erwin  C. 
Easton,  acting  commissioner  of  corpora- 
tions, is  investigating  the  sale  of  $25,- 
000  worth  of  stock  in  the  Severin  Motor 
Car  Co.  of  Kansas  City  by  H.  T.  Severin, 
president. 

Severin  came  to  this  city  in  July  pro- 
posing to  move  the  Kansas  City  plant 
to  Oakland  and  asking  permission  of  the 
commissioner  of  corporations  to  st!l 
stock  in  the  company  in  order  to  pay 
for  the  transfer  of  the  plant  and  a 
number  of  completed  automobiles.  Sev- 
erin was  informed  that,  on  the  deposit 
of  $45,000  in  a  national  bank,  as  a  guar- 
antee, he  would  be  given  a  permit  to  sell 
the  stock.  It  is  asserted  that  he  prom- 
ised to  deposit  this  guarantee,  but  failed 
to  do  so,  and,  according  to  the  charges 
made  against  him,  on  Jan.  4  proceeded 
to  sell  acme  $25,000  worth  of  stock,  the 
sales  being  made  largely  among  wealthy 
people  residing  in  Piedmont  and  Berke- 
ley. 

Severin's  plan  was  to  incorporate  his 
company  under  the  laws  of  California. 
Three  local  attorneys  were  made  dummy 
directors,  C.  R.  Morse,  L.  Elrod  and  E.  E. 


Departments  Readjusted 

by  Bridgeport  Brass  Co. 

BRIDGEPORT,  CONN.,  Jan.  9.— Im- 
portant executive  changes  have  been 
made  in  the  Bridgeport  Brass  Co.,  these 
being  largely  a  readjustment  of  various 
heads  of  departments. 

Walter  B.  Clark,  who  has  been  works 
manager  of  the  mills  product  division, 
is  made  general  works  manager  of  the 
entire  plant.  This  position  is  similar  to 
the  one  that  has  been  occupied  by  Will- 
iam R.  Webster,  vice-president  of  the 
concern. 

Arthur  Brewer,  chief  engineer,  is  made 
works  manager  of  the  mills  products  di- 
vision. The  plant  engineering  and  main- 
tenance department  will  be  known  as  the 
plant  engineering  department  and  su- 
pervisor of  maintenance.  E.  R.  Feicht 
is  in  charge.  G.  E.  Oakley,  who  has  been 
assistant  sales  manager  of  the  fabricat- 
ing department,  has  been  made  sales 
manager.  Warren  D.  Blatz  is  made  gen- 
eral sales  manager  of  the  entire  corpora- 
tion. 

The  process  engineering  department 
is  absorbed  by  the  research  engineering 
department  and  comes  directly  under  the 
supervision  of  vice-president  WilH'am  R. 
Webster.  The  cost  accounting  depart- 
ment is  temporarily  in  charge  of  Paul 
Swartz  of  the  R.  G.  Rankin  Co.,  until 
the  work  of  installation  has  been  com- 
pleted. 


A.  A.  A.  Takes  Action 

on  Highway  Problems 

NEW  YORK,  Jan  11— The  executive 
board  of  the  Automobile  Association  of 
America  at  a  meeting  to-day  approved 
the  recommendation  of  Detroit  and 
Jacksonville  conferences  for  a  Federal 
appropriation  of  $100,000,000  for  na- 
tional highways,  and  will  urge  speedy 
action  by  Congress  to  meet  highway 
needs.  The  money  is  to  be  expended 
over  a  period  of  years.  Other  recom- 
mendations were  likewise  approved. 

Ten  delegates  will  be  appointed  to 
the  American  Good  Roads  Congress 
meeting  ir.  Chicago  next  week.  Recom- 
n.  ndation  was  made  that  a  delegate  ne 
ap/'ointed  to  attend  a  good  roads  con- 
gress to  be  held  in  Seville,  Spain,  in 
1922,  to  illustrate  the  development  of 
American  highways.  The  project  to 
erect  a  tri-state  bridge  at  Cairo,  111.,  was 
approved  as  important  to  trans-con- 
tinental travel.  The  annual  meeting  was 
fixed  for  the  latter  part  of  May  in  Wash- 
ington. 
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City  Sales  Keep  Up 
Throughout  Georgia 

Recent  Price  Reductions  Stimu- 
late Trade — Smaller  Counties 
Show  Decrease 


ATLANTA,  Jan.  10— While  the  state 
automobile  department  issued  but  134,- 
453  licenses  for  automobiles  and  motor 
trucks  during  1921,  or  more  than  20,- 
000  less  than  were  issued  in  1920,  in- 
spection of  the  records  of  the  last  two 
months  of  the  year  indicates  that  sales 
held  up  fairly  well  in  November  and  De- 
cember as  compared  with  most  of  the 
other  months. 

In  virtually  all  counties  of  the  state 
in  which  the  larger  cities  are  located 
there  was  an  increase  in  licenses  issued 
during  the  year  as  compared  with  1920, 
and  an  increase  in  fees  collected.  These 
increases  were  offset,  however,  by  ma- 
terial decreases  in  the  smaller  counties. 

Recent  reductions  in  Buick,  Cadillac, 
Hudson  and  Essex  prices  have  served  to 
stimulate  sales  of  these  cars  to  some 
extent,  the  local  distributors  reporting 
a  number  of  advance  orders  for  delivery 
upon  the  lower  prices  going  into  effect. 
Ford  car  and  truck  sales  have  held  up 
unusually  good  the  last  three  months. 

The  outlook  for  the  present  year 
seems  to  portend  a  revival  of  buying 
by  spring  in  the  larger  centers,  but 
little  or  no  improvement  in  the  smaller 
communities  before  the  next  crop  is 
gathered. 

The  tractor  outlook  over  the  south- 
east is  fairly  good,  especially  for  in- 
dustrial sales  and  in  the  timber  tracts 
where  operations  are  being  resumed  on; 
a  broad  scale. 


Emerson  Motors  Crops  Up 
in  Pelletier  Proceedings^ 

BOSTON,  Jan.  9.— Testimony  that  Dis- 
trict Attorney  Joseph  C.  Pelletier 
dropped  threatened  criminal  prosecution 
against  the  Emerson  Motors  Co.  of  New 
York  after  counsel  for  that  company  had 
paid  $20,500  fees  to  Daniel  H.  Coakley^ 
a  Boston  lawyer  in  an  effort  to  avert 
prosecution,  was  offered  in  Supreme 
Court  at  the  trial  of  Pelletier  on  charges 
of  misconduct. 

The  Emerson  case  was  investigated  by 
the  Boston  Bar  Association,  which  after- 
ward presented  the  matter  to  the  attor- 
ney general.  The  specification  contains 
five  counts  and  alleges  that  the  district, 
attorney  conspired  with  Oakley  by 
threatening  the  company  with  prosecu- 
tion and  thus  coerced  the  company  into- 
paying  the  fees  to  Coakley  for  "avert- 
ing the  prosecution." 

In  June,  1918,  promoters  of  Emerson 
Motors  were  convicted  of  using  the  mails 
to  defraud  in  connection  with  the  sale 
of  stock  and  three  of  them,  Nicholas 
Field  Wilson,  Robert  T.  Matches  and 
William  Loomis,  were  given  prison  sen- 
tences. 
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R.  V.  Rowan  has  been  appointed  supervisor 
of  branches  of  the  Pilot  Motor  Car  Co.  with 
headquarters  at  Richmond.  He  acted  In  a 
similar  capacity  with  the  Buck  Co.,  Stude- 
baker  distributer  for  the  Cleveland  district 
and  Indianapolis.  D.  H.  Cummins,  former 
president  of  the  Lorraine  Car  Co.,  Is  now 
Pacific  coast  representative  for  the  Pilot 
with  headquarters  at  Los  Angeles.  T.  L. 
Bayne,  who  was  with  Lorraine  when  Pilot 
took  over  the  business,  is  service  engineer; 
William  H.  Conklin,  former  Lorraine  sales 
manager,  is  now  manager  of  the  hearse  de- 
partment of  the  Pilot  company. 

W.  C.  Starkey  has  been  made  vice-presi- 
dent and  director  of  engineering  of  the  Ste- 
venson Gear  Co.,  Indianapolis,  and  will  take 
over  the  works  management  of  the  com- 
pany's plant.  Starkey  has  been  identified 
with  the  Ohio  Brass  Co.  of  Mansfield,  Ohio, 
for  sixteen  years  and  resigned  his  position 
as  chief  engineer  and  works  manager  of  that 
concern  to  make  the  new  connection. 

Albert  J.  Roemer,  formerly  in  charge  of 
sales  in  the  upper  New  York  district  for  the 
Multibestos  Co.,  has  been  appointed  district 
manager  for  Metropolitan  New  York  with 
offices  at  105  West  63rd  Street.  G.  A.  Wat- 
son, formerly  sales  manager  for  the  Western 
Motor  Supply  Co.  of  Minneapolis,  has  joined 
Multibestos  as  district  manager  in  charge 
of  sales  for  Iowa  and  Nebraska. 

Harry  C.  Ma  ley  has  sold  his  interest  In  the 
Albee  Corp.  and  now  is  operating  an  adver- 
tising and  merchandising  business  in  Chi- 
cago under  his  own  name.  Maley  was  identi- 
fied with  the  early  advertising  of  the  Buick 
Motor  Car  Co.,  the  Oakland  Motor  Car  Co., 
the  Champion  Ignition  Co.  and  the  Sheridan 
Motor  Car  Co. 

George  W.  Gushing  has  resigned  as  adver- 
tising manager  of  the  Hudson  Motor  Car  Co. 
and  Essex  Motors  to  become  affiliated  with 
Barton,  Durstine  and  Osbom,  Inc.,  an  ad- 
vertising agency,  and  will  be  located  in  the 
Buffalo  office.  Gushing  at  one  time  served  as 
advertising  manager  of  the  Federal  Motor 
Truck  Co. 

Charles  W.  Mears  has  retired  from  the 
Mears-Richardson-Briggs  Co.,  advertising 
agency,  Cleveland,  having  sold  his  interests 
to  the  other  members  of  the  firm  on  a  con- 
tract omitting  his  name  from  the  corporate 
title.  His  resignation  as  president  and 
treasurer  became  effective  Jan.  6. 

W.  H.  Glrdlestone,  formerly  sales  manager 
of  the  eastern  district  of  the  Splitdorf  Elec- 
trical Co.,  has  joined  forces  with  H.  B. 
Shontz  Co.  as  sales  manager  in  charge  of 
battery  and  electrical  service  station  equip- 
ment. Girdlestone  has  been  connected  with 
the  industry  for  twenty  years. 

Herbert  B.  Fitch  has  been  appointed  man- 
ager of  the  branch  of  Willys-Overland,  Inc., 
at  Boston,  succeeding  W.  G.  Northrup.  Fitch 
has  been  identified  with  the  Overland  organ- 
ization for  many  years,  being  at  one  time 
secretary  to  John  N.  Willys. 

Wallace  C.  Hood  has  returned  to  the  King 
Motor  Car  Co.  as  director  of  sales  after  an 
absence  of  several  years.  He  was  associated 
with  King  In  1917  and  1918.  Benjamin  Ste- 
venson, formerly  with  Winton  Co.,  Is  now 
factory  manager  for  King. 

Henry  T.  Myers,  New  England  branch 
manager  of  the  Studebaker  Corp.  with  head- 
quarters In  Boston,  has  become  vice-presi- 
dent and  general  manager  of  the  A.  W.  Halle 
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Motor  Co.,  Studebaker  distributer  in  western 
New  York. 

F.    W.    Wyttosk,    recently    connected    with 

lh<;    Ncjrdjkt;    &    .Miiriiu.n    Co.    ami    for    tw- 
years  connected  with  the  automotive  Uvl  ^.■- 
try  in  the  engineering  field,  has  become  as.Ho- 
ciated    with    the    Checker    Taxi    Cab    Co.    of 
Chicago. 

George  L.  Booker,  former  president  of  the 
F.  B.  Stearns  Co.,  New  York  distributer  of 
the  Stearns,  who  has  been  appointed  general 
sales  manager  of  the  F.  B.  Steams  Co., 
Cleveland,  will  assume  active  duties  on 
Feb.  15. 

Frank  F.  Kolbe,  for  some  time  in  charg.- 
of  the  New  York  office  of  the  trea8ur<fr'.s 
department  of  General  Motors  Corp.,  has 
been  appointed  an  assistant  treasurer  of  the 
corporation  with  headquarters  in  New  York 
City. 

Herbert  L.  Jandus,  formerly  with  the 
Standard  Parts  Co.,  has  joined  the  engineer- 
ing staff  of  the  C.  G.  Spring  Co.  He  will 
specialize  in  the  production  of  bumpers  and 
assist  in  the  development  of  that  department. 
Ray  F.  McNamara,  experimental  engineer 
with  the  Maxwell  Motors  Corp.,  has  recon- 
sidered his  decision  to  Join  the  Rlckenbacker 
Motor  Car  Co.,  and  will  continue  his  connec- 
tion with  the  Maxwell  interests. 

Thomas    J.    LItle,    Jr.,    formerly    directing 
.experimental    and    development    enf,lneerlng 
of  the  Cadillac  Motor  Car  Co.  and  the  Lin- 
coln Motor  Co.,   has  opened  consulting  engi- 
neering offices  in  Detroit. 

Socrates  X.  Newman,  formerly  salesman  of 
the  Automatic  Safety  Tire  Valve  Co.,  has 
been  appointed  director  of  sales  of  the 
Edward  V.  Hartford,  Inc.,  35  Warren  Street. 
New  York  City. 

H.  D.  Little,  formerly  in  the  wholesale  de- 
partment of  Willys-Overland,  Inc.,  has  boon 
ai.pointed  divisional  sales  agent  of  the 
Handley-Knight  Co.,  covering  the  central 
states. 
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Decreased  175.000 


Many  Factory  Executives 
Attend  Show  in  New  York 

{Continued  from  page  99) 

Ing  agent;  Earl  Jacks,  engineering  and 
service    departments. 

Sun— A.  H.  Wyatt,  president;  M.  H.  Ayre. 
factory  representative. 

Templar— M.  F.  Bramley,  president  and 
general  manager;  Paul  E.  Ryan,  general 
sales  manager;  A.  M.  Dean,  chief  engineer; 
Morris  Blelweis,  assistant  sales  and  adver- 
tising manager. 

Velie— F.  E.  Bradfield,  vice  president;  W. 
L.  Velle,  Jr.,  secretary;  T.  G.  Gannon,  sales 
manager;  H.  T.  Wheelock,  advertising  man- 
ager. 

Westcott— B.  J.  Westcott,  president;  H.  G. 
Root,  general  manager;  B.  H.  Qllcrest,  sales 
manager. 


Bank  Takes  Judgment 

on  Notes  for  $23,000 

TOLEDO,  Jan.  9— The  Old  National 
Bank  of  Lima  has  taken  judgment  on 
two  notes  for  approximately  $23,000 
against  B.  A.  Gramm,  vice-president  of 
the  Gramm-Bernstein  Motor  Truck  Co.. 
and  his  wife.  The  action  followed  the 
refusal  to  post  more  security  for  the 
notes  or  give  a  mortgage  on  their  home. 

Max  Bernstein,  presi.lent  of  the  com- 
pany, on  Dec.  30,  placed  a  mortgrage  on 
his  business  block  located  at  Lima  for 
$140,000. 


Xov-eiiilifT  Output  Total,    1.7S6,- 
J-'>5 — InniT  Tuhe  Produc- 
tion .ShoKs  Decline 

NEW   YORK.  Jan.  &-A   deereuc   in 

production   of  pneumatic  casing   ts  «- 

'ed  for  November  by  the  Rubber  A*- 

..;..c.ation  of  America.  The  decline,  haw- 
ever,  ia  only  about  175,000  with  a  Uxtal 
output  of  1,756,555.  The  falling  off  ia 
■shipments  was  from  1,675,169  in  Octo- 
ber to  1,342,519  in  November  and  inven- 
tories  increased  from  3,545,030  in  Octo- 
ber to  3,908,342  in  November. 

Shipments  Lower 

Production  of  inner  tubes  declined  from 
2,843,918  in  October  to  2426,211  in  No- 
vember. Shipments  fell  off  from  2,016,- 
371  in  October  to  1,540,299  in  November. 
Inventories  increased  from  4,732,016  in 
October  to  5,203,568  in  November. 

Detailed  figures  as  compiled  by  the 
association  are  as  follows: 

PNEUMATIC    CASINGS 

1920               Inventory  Production    Shlprrents 

•^'ec 5,508.3^')  50«.lll  1  IT:  IM 

1921 

^an 5.319,«06  703.«0  9«5.41T 

F>b 5,193,018  8l9,g91  l.O.a.TM 

-Mar 4  ""iT  ir,t  i  let  114  1  $14  Ul 

^P"" ■  !  ^'1   r-  UT85!951 

^lay     -  '  2,M5.S«2 

•i-^P®    !.«43.«4.) 

•{"■y    :.-3r.5r. 

Aug a.   J     ■ 

Sept 3.34     :•• 

Oct 3.-4-0 

Nov 3.:''S.3(2 

INNER     TUBES 
1920  Inventory     Production     Shipments 

r^«?c 5,:s6.929         508.44*       iMSuas 

1921 

Jan 5  ;*-•  1.--.           -;    .- ..         ...,-,_ 

Feb lij 

Mar .,.,,.35 

-^,1""  IM         1.9M.5n 

M.y      ..  ,-^.-.         5.342  5«t 

f.*P' ,  «M       s.««.Tn 

i^^'-  i  n%      a.n«.sn 

-^^  ' -Ml         1.M0.3M 

SOLID   TIRES 

1920  Inventory     Production     SMpmewta 

Dt>c 303.4:3  1«.S9:  4t.tn 

1921 

J^ »a.7M         ii.iM         st.nt 

f/b M4.IT4         n,tu         njm 

Ap"- -•:'S5        ».»        uS 

May     ...  :-  .833  SS.1U  4%,^Xk 

June    ;«  .33<  n.SW  MlMT 

July     ..  ..v^,  53  g;g 

S^t I'-viss  4«.rr4  «.»n 

Nov 173.451  «.M7  34.SM 

Explanstory  Notes 

"Production*     and      "Shipments"     tevraa 

cover  the  ont'- "•>,  for  which  eachT^port 

f"*a«-    ,  Ir.  la  reported  aa  of  the 

last  day  of  e.a .;h. 

.."i'iy*"^'Y^'  '  'n<''"des  tires  and  tubes  con- 
stituting domestic  stock  In  factorj-  and  In 
trnnslt  to.  or  at.  warehouses,  branches  (If 
any)    or    n  posMsston  of  dealers  on  consljrn- 

r„*H"MSt"'-  V^»  "  *  ^°^*'  represents  all  tires 
and  tubes  still  owned  by  manufacturers  aa 
.1  domestic  stock. 

•Shlpmonts-  Include  only  stock  forwartled 
to  a  purchaser  and  does  not  Include  stock 
fonvriMed  to  a  warehouse,  branch,  or  on  a 
consignment  basis,  or  abroad 
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Goodyear  Tire  &  Rubber  Co.  had  over 
$25,000,000  cash  and  cash  items  on  its  balance 
sheet  Nov.  30,  1921,  according  to  H.  H.  Spring- 
field, assistant  to  the  president.  There  were  no 
bank  notes  on  that  date  and  current  assets 
were  valued  at  $63,986,387,  against  current 
liabilities  of  $5,441,512.  The  general  balance 
sheet  on  the  above  date  shows  excess  current 
assets  over  current  liabilities  of  $58,544,875 
or  more  than  $1,000,000  in  excess  of  the 
$57,000,000  aggregate  bonds  and  debentures 
of  the  company  at  present  outstanding.  The 
assets  include  inventories,  $30,521,041; 
accounts  and  notes  receivable,  $7,069,487. 
Included  in  the  liabilities  are  trade  accounts 
and  notes  payable,  $4,482,864;  reserve  for 
possible  loss  on  rubber  and  fabric,  $1,862,041; 
for  contingencies  and  Federal  taxes,  $4,726,477 
and  surplus  of  $2,862,492. 

Kelly-Springfield  reports  earnings  for  the 
year,  before  taxes  of  $4,000,000,  which  will  be 
written  off  to  cover  the  unusual  expenses  of 
getting  the  new  Cumberland  plant  into  pro- 
duction. Cash  on  hand  approximates 
$2,000,000  and  only  current  liabilities  against 
it.  There  are  no  bank  loans.  Inventories 
stand  on  the  books  at  figures  well  below 
prsseiit  replacements  for  rubber  and  fabric. 
There  is  no  considerable  accumulation  of 
finished  goods.  The  Cumberland  factory  is 
running  at  the  capacity  of  that  part  which 
has  been  brought  into  production. 

United  States  Automotive  Corp.  issue  of 
$1,750,000  first  mortgage  8  per  cent  ten-year 
bonds  has  been  sold  to  Harvey  Fisk  &  Sons, 
Inc.,  and  will  be  offered  within  the  next  few 
days  at  99  >^  to  yield  slightly  more  than  8  per 
cent.  The  bonds  are  part  of  an  authorized 
issue  of  $3,000,000  and  are  redeemable  after 
Sept.  1,  1924,  at  107%  and  thereafter  at  105. 
They  are  convertible  into  Class  "A,"  common 
stock  of  the  company,  at  a  ratio  of  one  share 
of  stock  for  each  $100  principal  amount  of 
bonds. 

Maguire  Tire  &  Rubber  Co.  has  been  incor- 
porated in  Delaware  by  former  interests  of 
the  Portage  Tire  &  Rubber  Co.  with  $1,000,- 
000  8  per  cent  preferred  stock,  $3,600,000  "A" 
common  (par  $10)  and  $400,000  "B"  common 
(par  $10).  The  preferred  stock  and  "A" 
common  will  be  publicly  offered  at  par.  The 
president  is  J.  W.  Maguire;  vice-president 
and  treasurer,  James  Christy,  and  secretary, 
J.  A.  Elden.  It  is  said  that  the  company  will 
purchase  one  or  two  Ohio  plants. 

The  White  Co,  indicates  that  its  inven- 
tories at  the  beginning  of  the  year  have  been 
reduced  from  $7,200,000  to  $3,600,000.  Cash 
on  hand  is  expected  to  approximate  $1,250,- 
000;  current  receivables,  $5,500,000;  accou.  i 
and  sundry  payables,  $2,400,000,  giving  a 
ratio  of  current  assets  to  current  liabilities 
of  about  four  to  one,  compared  with  three  to 
one  a  year  ago  Sales  aggregated  53  per 
cent  of  1920,  with  orders  approximately  60 
per  cent  of  1920  bookings. 

Duplex  Truck  Co.  of  Lansing  balance  sheet 
for  the  year  ended  Oct,  31  shows  current 
fip.sets  of  ?9i0,.'-,22.  of  which  inventories  make 
up  $635,876;  capital  assets,  $626,784;  deferred 
charges,  $7,428.  Current  liabilities  total 
$419,636,  divided  as  follows:  Accounts  pay- 
able, $8,085;  notes  payable,  $409,712;  accrued 
payrolls,  $1,562;  excise  taxes,  $276.  Reserves 
total  $14,711;  capital  stock,  $1,000,000  and 
surplus.  $110,387.  In  1920  the  company  sold 
600  trucks.   It  is  stated. 

B.  F,  Goodrich  Co.  entered  the  new  year 
with  no  bank  Indebtedness.  At  the  begln- 
nlngr     of     1921     notes     payable     aggregated 
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$29,000,000.  Inventories,  which  at  the  end  of 
1920  exceeded  $72,600,000,  were  cut  nearly  in 
half,  to  $38,295,000  as  of  Sept.  30  last. 

Phoenix  Rubber  Co.  receiver  and  creditors 
have  agreed  that  $200,000  new  capital  must 
be  raised  by  the  issuance  of  bonds  or  liquida- 
tion must  take  place.  The  assets  are  esti- 
mated at  $700,000  and  liabilities  $350,000. 

Allen  Motor  Co.  receivers  state  that  a 
$670,000  offer  has  been  made  for  the  com- 
pany's assets.  Claims  against  the  company 
are  estimated  at  $3,000,000,  including  $1,000,- 
000  contingent. 

Kalamazoo  Motors  Corp.  is  offering  $250,000 
of  first  mortgage  7  per  cent  bonds  maturing 
in  five  years,  to  obtain  capital  required  for 
an  expansion  of  business. 

United  States  Rubber  Co,  has  declared  its 
regular  quarterly  dividend  of  $2  a  share  on 
preferred   stock,  payable  Jan.  31  to  stock  of 

record  Jan.   16. 

Moon  Motor  Car  Co.  declared  its  regular 
quarterly  dividend  of  1%  per  cent  on  pre- 
ferred stock  outstanding,  payable  Jan.  1. 
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Takes  Steps  to  Hold  Up 

Scripps-Booth  Program 

DETROIT,  Jan.  10  — An  appeal  to 
minority  stockholders  of  Scripps-^Booth 
Corp.  is  being  made  by  A.  M.  Smith  of 
Chicago.  Smith  asks  stockholders  to 
forward  name,  address  and  amount  of 
holdings  "so  that  we  can  make  a  pro- 
gram and  bring  pressure  to  bear  upon 
officials  or  cause  such  investigation  and 
forced  action  to  be  taken  as  will  put  the 
company  back  in  its  proper  position  as 
a  profitable  investment."  General  Mo- 
tors, which  is  liquidating  Scripps-Booth, 
held  90  per  cent  of  outstanding  60,000 
shares  of  stock  at  last  report. 

In  Attorneys'  Hands 

NEW  YORK,  Jan.  10— Comment  on 
the  steps  taken  by  minority  stockholders 
of  the  Scripps-Booth  Corp.  to  hold  up 
the  dissolution  program  was  refused  at 
headquarters  of  the  General  Motors 
Corp.  here.  It  was  stated  that  the  sub- 
ject was  in  the  hands  of  the  corpora- 
tion's attorneys. 


Sales  Managers  Have  Plan 
for  Selling  Used  Trucks 

PHILADELPHIA,  Jan.  9— In  accord- 
ance with  the  plan  outlined  at  the  De- 
cember meeting  of  the  Motor  Truck  As- 
sociation of  Philadelphia,  a  gathering  of 
sales  managers  of  member  concerns  was 
held  in  the  quarters  of  the  Philadelphia 
Automobile  Trade  Association,  to  dis- 
cuss ways  and  means  of  solving  the 
problem  of  the  resale  prices  of  used 
trucks.  Charles  F.  Woltz  of  the  Packard 
Motor  Car  Co.  of  Philadelphia  presided 
as  chairman. 

The  thoughts  expressed  at  this  meet- 
ing were  reported  to  a  session  of  the 
boa 'd  of  governors  of  the  association, 
who  were  sufficiently  impressed  with  the 
details  of  the  sales  managers'  sugges- 
tions to  call  a  meeting  of  the  associa- 
tion membership  for  a  date,  toward  the 
end  of  January,  yet  to  be  fixed.  At  this 
time  the  ideas  offered  by  the  sales  man- 
agers will  be  reviewed  and  action  upon 
them  may  be  taken. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


A  much  easier  tone  was  noted  in  the 
money  market  of  the  past  week,  rates 
for  call  money  ranging  from  3%  per 
cent  to  5^  per  cent  as  against  4^/^  per 
cent  to  6  per  cent  in  the  previous  week. 
On  Monday  of  this  week  the  rate  went 
to  3  per  cent,  which  is  the  lowest  since 
November,  1919.  For  fixed  date  ma- 
turities the  undertone  was  also  easier, 
and  the  quotations  for  all  maturities 
from  60  days  to  6  months  were  4%  per 
cent  to  5  per  cent  as  compared  with  5 
per  cent  to  5^/4  per  cent  in  the  previous 
week. 

The  4%  per  cent  rate  is  the  lowest 
quotation  for  time  loans  since  Sept.  4, 
1917.  Prime  commercial  paper  rates 
were  also  lowered  to  4%  per  cent  to  5 
per  cent,  as  against  5  per  cent  to  5% 
per  cent.  Bankers'  acceptances  in  the 
open  market  eligible  to  rediscount  at  the 
Federal  Reserve  Bank  declined  from 
4%  to  4  per  cent.  A  large  supply  of 
money  and  a  fair  volume  of  transactions 
were  reported. 

During  the  past  week  an  event  of 
world-wide  interest  and  importance  was 
the  call  issued  for  an  economic  confer- 
ence to  be  held  in  Genoa  in  March,  the 
results  of  which  it  is  hoped  may  be  as 
far-reaching  as  those  of  the  Washing- 
ton Conference  apparently  have  been. 

The  total  reserves  of  the  New  York 
institution  increased  $4,931,000,  while 
total  bills  on  hand  declined  $3,000,000. 
Total  earning  assets  showed  a  decrease 
of  $6,232,000,  and  total  deposits  an  in- 
crease of  $31,472,000. 

The  Federal  Reserve  statements  as  of 
Jan.  4,  1922,  showed  an  increase  of  $17,- 
602,000  in  total  reserves,  of  which  gold 
reserves  constituted  $5,698,000.  Total 
bills  on  hand  decreased  $54,641,000. 

Early  this  week  the  Dallas  and  Min- 
neapolis institutions  reduced  their  re- 
discount rate  on  all  classes  of  paper 
from  5^/^  per  cent  to  5  per  cent. 

Late  week  Canadian  exchange  touched 
a  new  high  level  at  95.5  per  cent  as 
against  a  low  of  84.9  per  cent  for  the 
year  1921. 


New  Paige  Contract  Calls 

for  Special  Service  Man 

DETROIT,  Jan.  9.— Under  the  terms 
of  the  new  Paige  contract,  distributors 
are  required  to  add  a  special  service  man 
whenever  the  factory  may  consider  it 
necessary  to  relieve  some  particular 
trouble  which  dealer  service  men  are  un- 
able to  meet  successfully.  Such  a  man 
would  work  with  the  factory  service  man 
in  the  territory  instructing  the  general 
service  men  in  the  way  to  meet  the  dif- 
ficulty. 

Dealers  are  urged  in  letters  accom- 
panying the  contracts  to  do  everything" 
in  their  power  to  make  pleased  owners, 
even  to  the  extent  of  offering  special 
services  such  as  rronthly  inspections, 
grease  and  oil  service  for  stated  periods.. 
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Goodyear  Tire  &  Rubber  Co.  reports  in- 
creases in  production  in  its  California  and 
Canadian  subsidiaries  similiarto  those  be- 
ing made  at  Akron.  The  Los  Angeles  plant 
started  the  new  year  with  a  production  ticket 
of  2,500  compared  with  2,000  during  December. 
The  Canadian  plant  will  probably  increase 
to  2,000  tires  a  day  from  1,500  during  the 
next  few  weeks.  The  Canadian  plant  is 
largely  dependent  upon  export  business  and 
some  betterment  is  noted  by  officials  in  the 
general   situation. 

L.  H.  Gilmer  Co.  has  elected  the  following 
offlcers:  Vice-president  and  general  manager, 
John  S.  Krauss,  who  has  been  treasurer; 
Joseph  S.  McCulloch,  president  of  the  Union 
National  Bank  and  a  director  of  the  com- 
pany, treasurer  to  succeed  Krauss.  Walter 
Rossmassler,  treasurer  of  Sauquoit  Silk  Co.. 
and  "William  B.  Reed,  treasurer  of  the  Budd 
Manufacturing  Co.,  were  named  as  new 
members  of  the  board  of  directors. 

Wayne  Oil  Tank  &  Pump  Co.  will  erect  a 
$75,000  office  building  in  Fort  Wayne  and  will 
convert  the  present  offlce  section  into  an 
addition  to  the  factory.  Experimental  and 
research  laboratories  will  occupy  part  of  the 
shop  space.  A  portable  steel  warehouse  is 
Included  in  the  company's  plans  for  expan- 
sion. 

Pioneer  Instrument  Co.,  Brooklyn,  has 
taken  over  the  manufacture  and  sale  of  the 
K-L  fuel  system  formerly  handled  by  the 
K-L  Automotive  Specialties  Co.  C.  B.  Kirk- 
ham  will  continue  to  supervise  the  engineer- 
ing work  in  connection  with  the  apparatus 
and  its  installation. 

Lehigh  Tire  &  Rubber  Co.,  New  Castle, 
Pa.,  has  elected  the  following  officers:  Presi- 
dent and  treasurer,  H.  W.  Smith,  who  is  the 
general  manager;  vice-president,  Norman  A. 
Martin;  secretary,  J.  P.  Seiberling.  Produc- 
tion of  a  new  patented  tire  is  expected  to 
begin  March  1. 

Franklin  Automobile  Co.,  Syracuse,  reports 
that  8,545  cars  were  shipped  during  1921, 
which  was  81  per  cent  of  the  number  shipped 
during  1920.  Of  the  shipments  52  per  cent 
were  closed  cars.  This  represents  an  in- 
crease of  7  per  cent  over  the  previous  year. 

American  Motors  Service,  Pittsburgh,  has 
been  organized  by  G.  Earle  Burroughs,  I.  V. 
Conneely  and  other  associates  in  Cleveland, 
Toledo  and  Detroit  for  the  purpose  of  selling 
direct  automotive  equipment  for  complete 
private  garage  outfitting. 

Hart- Parr  Co.  has  resumed  operations 
after  a  partial  close  down.  About  25  expert 
erectors  and  mechanics  have  been  called 
back  for  work.  It  is  stated  at  the  factory 
that  an  order  for  tractors  has  just  been  re- 
ceived from  France. 

Willys  Corp.  Fostoria  plant,  which  was 
closed  for  ten  days  for  inventory,  has  re- 
opened and  will  probably  increase  its  work- 
ing force  within  the  next  few  months.  Sixty 
men  were  placed  at  work  when  the  plant  re- 
opened. 

National  Mas-Core  Motors  Corp.,  Kala- 
mazoo, has  received  an  order  from  the 
Checker  Taxi  Cab  Co.,  Chicago,  for  1,800 
motors.     Production  is  to  start  immediately. 

Metal  Specialties  Mfg.  Co.,  Chicago,  has 
added  to  its  line  the  Jorgensen  vapor  primer, 
formerly  manufactured  and  marketed  by  the 
Jorgensen  Manufacturing  Co.,  Waupaca,  Wis. 
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C.  G.  Spring  Co.,  Kalamazoo,  ban  r*ar- 
Tiinv,(-A\  it.s  entiro  hump<-r  unit  and  i)la<j>;'l  im 
machinr-ry  to  IncreaHC  the  production  greatly 
without   requiring  additional  help. 

Gibbons  Bros.,  Ltd.,  Dudley,  Worceiiter- 
shire,  England,  has  bten  appointed  British 
Isles   representative   for  W.   S#.   Itockwell   Co. 

Hoover  Wagon  Co.  has  changed  its  name 
to  the  Hoover  Body  Works.  It  is  propoaed  to 
open  a  branch  plant  in  Long  I.sland  City. 

Buick  Motor  Co.  plants  at  IMnt,  which 
were  closed  for  Inventory  taking  on  Dec.  23, 
resumed  work  in  all  departments  Jan.  9, 
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New  York  Capitalists 

Will  Produce  Standard 

NEW  YORK,  Jan.  9— The  automobile 
branch  of  the  Standard  Steel  Car  Co. 
has  been  taken  over  by  a  syndicate  of 
New  York  capitalists  headed  by  Don  C. 
McCord,  who  has  been  vice-president  of 
the  Bankers'  Commercial  Security  Co. 
Associated  with  him  are  the  New  York 
Trust  Co.,  the  Liberty  Industrial  Corp. 
and  individuals  connected  with  the  Stand- 
ard Steel  Car  Co. 

The  Standard  car  will  be  manufactured 
by  a  new  company  to  be  known  as  the 
Standard  Motor  Car  Co.  of  Pittsburgh. 
The  present  factory  will  be  used  until 
it  is  outgrown  by  production.  McCord 
has  resigned  from  the  Bankers'  Com- 
mercial Security  Co.  to  become  vice- 
president  and  general  manager  of  the 
new  corporation. 

The  purchase  does  not  include  the  Vim 
motor  truck,  which  was  taken  over  by 
the  Standard  Steel  Car  Co.  several 
months  ago.  The  truck  interests  have 
been  sold  to  a  group  of  men  headed  by 
a  former  Vim  dealer  in  Baltimore. 


Stockholders  Ask  Receiver 
for  Burdick  Tire  Co. 

INDIANAPOLIS,  Jan.  9.— A  receiver 
for  the  Burdick  Tire  &  Rubber  Co.,  a 
Delaware  corporation  having  a  branch  at 
Noblesville,  Ind.,  was  asked  in  a  com- 
plaint filed  here  in  federal  court  by  Cal- 
vin C.  Miller  and  Joseph  Lowman  of 
Preble  County,  Ohio,  stockholders,  on  be- 
half of  themselves  and  other  stockhold- 
ers in  the  concern.  In  addition  to  the 
company,  the  defendants  named  are  H. 
G.  Steinbrenner,  of  Huntington,  Ind.. 
president,  R.  E.  Rice  and  Henry  Deck  of 
Noblesville,  and  Charles  R.  Haller  of 
Huntington,  directors.  The  complaint 
charges  that  the  defendants  and  others 
have  made  false  and  fraudulent  repre- 
sentations in  the  sale  of  company  stock. 

The  company  was  incorporated  in 
March,  1917,  with  a  capital  stock  of 
$1,000,000,  which  was  increased  in  1920 
to  $5,000,000.  There  is  a  large  factory 
and  power  house  at  Noblesville  which  the 
plaintiffs  claim  has  never  been  fully  op- 
erated in  the  making  of  tires  and  tubes, 
and  which  under  present  circumstances, 
it  is  claimed,  they  \vill  be  unable  to  oper- 
ate. The  complaint  states  that  in  June. 
1921,  the  officers  and  directors  delivered 
to  the  Fort  Dearborn  Trust  and  Savings 
bank  of  Chicago,  a  mortgage  to  secure 
the  issue  of  $250,000  in  bonds  of  the 
company. 


/Cheerfulness    haa   fuii    iway    m    th« 

^^  iteel  market,  and  even  thoM  producer* 
who  were  timid  leat  the  first  half  of  January 
turn  out  to  be  another  period  of  "watchful 
waiting"  ar«  pleasantly  diaappomted.  Auto- 
motive purchasing  agents  have  anticipated 
much  of  the  buying  which  seMera  did  not 
look  for  to  materialize  until  after  the  auto- 
mobile show.  What  orders  have  been  placed 
are    not    of    the    spectacular    sort. 

In  this  connection  It  may  be  stated  that 
the  same  statistical  source  which  a  year  a0e 
placed  the  consumption  of  rolled  finished 
steel  by  the  automotive  induetries  at  3.S  per 
cent  in  striking  a  balance  for  1921  accords  la 
the  automotive  Industries  the  distinction  of 
being  the  second  largest  domestic  consumer, 
automotive  steel  purchases  in  1921  being 
placed  at  approximately  10  per  cent  of  the 
total  steel  production.  All  signs  point  toward 
a  continuance  of  the  predominant  position  of 
automotive  demand  In  the  next  few  weeks. 

Aggregate  bookings  of  automotive  sheet 
orders  for  shipment  over  the  next  four  weeks 
have  been  sufficient  to  diminish  the  anxiety 
of  many  rolling  mills  regarding  their  rate  of 
January  and  February  operations.  Full- 
finished  sheets  in  particular  have  come  In 
for  considerable  attention  and.  as  a  reflex  of 
the  improved  situation  in  the  sheet  market, 
that  for  sheet  bars  has  grown  firmer.  The 
chief  Interest  now  quotes  $30.  having  booked 
a  very  fair  tonnage  at  that  price  level, 
although  some  of  the  "Independents"  ar« 
reported  to  be  still  amenable  to  bids  of  S29. 

Effective  Jan.  1.  the  leading  Interest  low- 
ered Its  quotation  on  cold-rolled  strip  steel  to 
3.50c.,  the  3.7Sc.  quotation  having  long  ago 
become  obsolete.  While  quite  a  few  routine 
orders  for  cold-rolled  strip  have  been  placed 
In  the  last  few  days,  most  buyer*  are  ap- 
parently waiting  to  see  if  the  3.50c.  price 
level  will  become  bottom  or  whether  "Inde- 
pendents" will  shade  this  figure  on  attractive 
tonnages. 

Pig  Iron. — .\  much  broader  demajid  Is  In 
evidence,  especially  for  malleablei,  of  which 
some  of  the  automotlv.?  foundrlen  In  th«» 
Middle  West  are  seekln?  sufflclent  tonnas«3i 
to  cover  their  wants  for  the  first  half  of  the 
year.  Most  of  the  sales,  however,  are  for 
from  133  to  300  tons,  and  takinr  the  pir 
iron  market  as  a  whcle  It  mar  b«  said  that 
buyei-s'  price  views  are  usually  tl  below 
.•sellers'    nskinir    prices. 

Steel. — Orders  have  been  and  continue  to 
be  placed  for  modest  tonnages  of  aD  aorta  of 
steel  products,  none  of  the  tonnaces  placed 
excoodinjT  requirements  over  the  next  few 
we«^ks.  This  aversion  to  commitments  be- 
yond the  next  four  weoks  Is  in  part  due  to 
con.servatism  and  In  part  to  the  heartnpi 
scheduled  for  this  month  before  the  Inter- 
state Commerce  Commission  recardinir  re- 
ductions In  freiirht  rates  on  steel  commodi- 
ties. 

Aluminum.— The  cenen.!  expectation  In  the 
trade    Is    that  ■    users    will    place 

orders   more  lil  -  this   "xeek    when 

pro«iuction  schedules  of  builders  of  higher- 
prade  passengrer  cars  may  be  expected  to  be 
ready.  Rumors  of  odd  lots  of  imported 
metal  belnc  offered  at  sacrifice  prices  have 
been  current,  but  contracts  could  hardly  be 
pl.-\red  at  below  17.50c.  for  virpin  Ingrots.  9S 
to  99  per  cent  duty  paid.  Sheets  are  in  fair 
demand. 

Copper. — The  stape  appears  to  be  all  set 
for  a  further  fractional  advance  in  copper 
prices  when  the  opportune  moment  arrives. 
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SHOWS 

Jan.    7-13— New   York,    National 
Automobile    Show.    Orand 
Central  Palacet    Auspices 
of   N.A.C.C. 

Jan.  9-14 — New  York,  Motor  Car 
Body  Exposition,  Automo- 
bile Body  Builders  Asso- 
ciation. Twelfth  Regiment 
Armory. 

Jan.  28- Feb.  4 — Chicago,  Auto- 
mobile Salon.  Hotel  Drake. 

Jan.  28-Peb.  4  —  Chicago,  Na- 
tional Automobile  Show, 
Coliseum,  Auspices  of 
N.A.C.C. 

Feb.  6  to  11  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  Exposition. 
Minnesota  State  Fair 
Grounds.  Minneapolis. 


Feb.  6  to  11  —  Winnipeg,  Can., 
Automotive  Equipment 
Show,  Western  Canadian 
Automotive  Association. 

FOREIGN  SHOWS 

March,  1922  —  Santiago,  Chili, 
Annual  Automobile   Show. 

April  16 — Mexico  City.  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1— Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.   Automotive    Section. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,    Automobile    exhib- 


its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobllista  Bra- 
zileria. 

CONVENTIONS 

Jan.  17-20,  1922 — Chicago,  Amer- 
ican Road  Builders  Associ- 
ation. 

Jan.  30-31 — Chicago,  Fifth  An- 
nual Convention,  N.  A. 
D.   A.,   La  Salle  Hotel. 

Jan.  30-Feb.  2 — Boston,  Sixth 
Annual  Conference  of  the 
International  Delivery 
Association,  Copley  Plaza 
Hotel. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 


June  11-15 — Milwaukee.  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.  E.  MEETINGS 

Detroit,  Feb.  24,  Mar.  24,  April 
28,    May   26. 

New  York,  Jan.  10-13.  1922— 
Annual  Meeting. 

New  York,  Jan.  16,  First 
Annual  Meeting  of  Advi- 
sory Board  on  Highway 
R  e  8  ea  r  c  h  ,  E^ngineering 
Societies  Building. 

Chicago,   Feb.   1 

Minneapolis,  Feb.  8-9 — Annual 
Tractor  Meeting. 


Excise  Tax  Change 
Hangs  on  Bonus  Bill 

Hanch  Confers  With  Washington 

Officials  on  Manufacturers' 

Sales  Levy 

WASHINGTON,  Jan.  11— Survey  of 
the  tax  situation  shows  that  the  repeal 
of  certain  excise  taxes  depends  almost 
entirely  upon  the  form  taken  by  the  pro- 
posed soldiers'  bonus  bill.  The  auto- 
motive industry  has  directed  attention 
of  the  Administration  to  the  influence  of 
this  so-called  "stigma"  tax  as  a  sales 
resistance  factor  at  this  time  when 
manufacturers  are  reducing  their  prices 
in  an  effort  to  stimulate  business. 

C.  C.  Hanch,  chairman  of  the  tax 
committee  of  the  National  Automobile 
Chamber  of  Commerce,  conferred  with 
members  of  the  Senate  and  House  fiscal 
committees  and  with  the  officials  in  the 
executive  departments  Monday.  Confer- 
ences with  representatives  of  other  in- 
dustries showed  that  the  groups  which 
favored  a  manufacturers'  sales  tax  were 
not  inclined  to  favor  its  use  for  the  pay- 
ment of  the  bonus  and  that  they  object 
to  a  bonus  in  cash. 

The  Administration  will  back  the  bo- 
nus but  President  Harding  has  reversed 
his  position.  Only  a  week  ago  he  was 
in  favor  of  meeting  it  from  interest  pay- 
ments on  the  debts  of  the  allies  but  he 
has  abandoned  this  idea.  He  conteiids, 
however,  that  whatever  measure  is 
passed  should  stipulate  the  source  of  the 
revenue.  It  is  understood  he  would  not 
object  to  some  form  of  sales  tax  for  the 
purpose  but  a  sales  tax  in  any  form  will 
he  bitterly  opposed  by  the  agricultural 
"bloc".  Representative  Bacharach  of 
New  Jersey  has  proposed  a  gasoline  tax 
but  this  also  will  be  fought  to  the  end 
by   the   powerful   agricultural   interests. 

Soldier  bonus  legislation  and  revision 
of  the  internal  revenue  laws  will  not  be 
reached  until  late  in  the  session  and  if  a 
bill  is  passed  providing  for  payment  of  a 
bonus  out  of  interest  on  foreign  debts 
it  probably  will  be  vetoed  by  the  Presi- 
dent. 


If  Congress  does  not  insist  upon  a 
cash  bonus,  the  indications  now  are  that 
with  a  program  of  economy  it  will  be 
possible  early  in  1924  to  repeal  some  of 
the  remaining  excise  taxes. 


DAVIS  WILL  PRODUCE  NEW  CAR 

RICHMOND,  IND.,  Jan.  9— The  Davis 
Motor  Car  Co.  will  bring  out  a  smaller 
6-cylinder  model  some  time  in  March  or 
April.  This  will  be  fitted  vdth  a  new 
model  Continental  engine  with  bore  of 
3  in.  and  stroke  of  4%  in.  The  wheel- 
base  will  be  114  in.,  axles  will  be  Timken 
and  Delco  starting,  lighting  and  ignition 
will  be  used.  The  weight  will  be  around 
2400  lb.  and  the  price  will  be  in  the  neigh- 
borhood of  $1,250. 


FENN  TO  ADDRESS  STUDENTS 

NEW  YORK,  Jan.  11--F.  W.  Fenn, 
chairman  of  the  motor  truck  committee 
of  the  National  Automobile  Chamber  of 
Commerce^  will  speak  before  the  students 
in  the  highway  engineering  class  at  the 
University  of  Michigan  on  Jan.  23.  His 
subject  will  be  "Highway  Transport  Cost 
and  Record  Systems."  Fenn  will  lecture 
at  the  University  of  Toronto  Feb.  9  and 
10  on  "Highway  Transport  and  Rural 
Motor  Express  Lines." 


MOSLER  TO  BE  SOLD 

NEW  YORK,  Jan.  9.— An  order  has 
been  issued  by  Federal  Judge  Hand  upon 
petition  of  Peter  B.  Olney,  Jr.,  and 
Archibald  R.  Lemieux,  co-receivers,  di- 
recting the  creditors  of  A.  R.  Mosler  & 
Co.,  spark  plug  manufacturers,  to  show 
cause  why  the  factory  of  the  company 
at  Mt.  Vernon,  N.  Y.,  should  not  be  sold 
to  the  Noesting  Pin  Ticket  Co.,  for  $65,- 
000.  Hearing  on  the  order  will  be  held 
Jan.  18. 


INDUSTRY  AT  CONFERENCE 

WASHINGTON,  Jan.  12  —  Roy  D. 
Chapin  and  Windsor  T.  White  have  been 
invited  by  Secretary  of  Agriculture  Wal- 
lace to  represent  the  automotive  indus- 
try at  the  agricultural  conference  which 
will  begin  here  Jan.  23.  Harvey  S.  Fire- 
stone will  represent  the  National  High- 
way Trivnsport  Committee. 


Erie  R.  R.  Adopts 
Trucks  in  System 

New    Plan    of    Deliveries    More 

Economical,  General 

Manager  Says 

NEW  YORK,  Jan.  9.— Transportation 
of  inbound  freight  from  the  cars  direct 
to  the  consumer  by  motor  trucks  has 
been  begun  by  the  Erie  as  part  of  the 
road's  new  system  for  bringing  the 
freight  from  the  New  Jersey  rail  ter- 
minals into  this  city  without  the  use  of 
floats. 

About  100  trucks  supplied  by  the 
United  States  Trucking  Corp.  are  op- 
erating under  the  new  plan.  Freight 
arriving  at  Jersey  City  in  carload  lots 
is  loaded  in  the  trucks,  the  trucks  bring- 
ing the  freight  to  the  Manhattan  con- 
signees on  the  Erie's  ferries  during  the 
non-rush  hours.  Other  freight  is  brought 
to  the  Independent  Warehouses'  branches 
at  Laight  and  Greenwich  streets. 

J.  J.  Mantell,  general  manager  of  the 
Erde,  said  the  new  plan  would  be  more 
economical  than  the  old,  which  meant 
the  transfer  of  the  cars  across  the 
river  on  floats  and  running  the  cars  upon 
the  piers,  whence  trucks  sent  by  con- 
signees carted  off  the  freight.  The  use 
of  much  pier  space  for  the  trucks  was 
one  of  the  big  items  of  expense. 

The  new  system,  Mantell  said,  would 
be  extended  largely  in  the  near  future. 
The  intention  is  to  use  containers  that 
hold  a  truck  load,  which  are  so  con- 
structed that  they  can  be  put  on  the 
motor  truck  chassis  and,  on  arrival  at 
destination,  be  emptied  quickly. 


VICTOR    TO     EXCEED     1920. 

SPRINGFIELD  Ohio,  Jan.  10— C.  A. 
Swinehart,  salesmanager  of  the  Victor 
Rubber  Co.,  following  a  conference  with 
branch  managers  and  representatives 
here  yesterday,  announced  that  the  com- 
pany expected  to  repeat  its  record  of 
last  year  on  tire  sales  when  it  increased 
its  sales  60  per  cent  over  1920.  Pros- 
pects, he  said,  are  that  the  salesmen 
would  exceed  this  increase  in  1922. 
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Engineering  Research  Prob- 
lems Discussed  by  S.  A.  E. 

Fuel  research  session  feature  of  annual  winter  meet- 
ing. Other  research  problems  discussed.  Motor  bus 
development  predicted.  Engineers  view  their  work 
from  merchandising  standpoint.    Over  700  attend. 


THE  nineteenth  annual  meeting  of  the  Society 
of  Automotive  Engineers,  held  in  New  York 
City,  January  10  to  13,  served  to  emphasize 
the  importance  of  the  part  which  the  engineer  is 
being  called  upon  to  play  in  the  adjustment  of  the 
economic  problems  of  the  industry.  Past-President 
David  Beecroft,  speaking  at  the  annual  banquet, 
sounded  a  fundamental  note  when  he  declared  a  firm 
belief  in  the  future  of  the  industry  and  when  he  stated 
emphatically,  as  regards  the  much-discussed  satura- 
tion point,  that  "the  saturation  point  for  automobiles 
and  trucks  is  the  saturation  point  of  transportation." 
The  emphasis  on  research  in  current  engineering 
problems  was  a  dominant  feature  of  the  meeting. 
Besides  the  session  entirely  devoted  to  research,  there 
was  considerable  material  of  a  similar  nature  running 
through  many  of  the  other  sessions.  Fuel  research, 
in  particular,  received  considerable  attention  which 
served  to  emphasize  again  the  vital  importance  of 
such  investigations.  All  of  the  sessions  tended  to 
promote  the  construction  of  better  and  more  efficient 
motor  vehicles. 

A  survey  of  all  the  sessions  held  during  the  four- 
day  gathering  indicates  that  the  individual  members 
of  the  organization  and  the  society  as  a  whole  are 
already  working  along  the  lines  indicated  by  Presi- 
dent Bachman,  when  he  said  in  his  inaugural  ad- 
dress, "We  are  entering  a  period  during  which  the 


engineer  must  view  his  problems  from  the  commercial 
as  well  as  the  technical  side." 

Viewed  from  the  standpoint  of  constructive  effort, 
the  meeting  was  one  of  the  most  successful  ever  held 
by  the  society.  Over  700  attended  the  technical  ses- 
sions, while  there  were  nearly  900  at  the  annual 
dinner.  About  600  were  pr»>sent  at  the  carnival, 
which  can  be  briefly  but  adequately  described  in  the 
words  of  the  rural  weekly,  ''A  good  time  was  had 
by  all." 

The  chief  feature  of  the  technical  sessions  wa^  the 
presence  of  Harr>'  Ricardo,  the  distinguished  British 
engineer,  whose  research  work  concerning  the  factors 
affecting  combustion  has  attracted  so  much  attention 
recently  in  engineering  circles. 

The  winter  meeting  began  with  the  meeting  of 
the  Standards  Committee,  at  wiiich  a  large  majority 
of  the  recommendations  previously  submitted  were 
adopted.  At  the  general  business  session  the  follow- 
ing othcers  were  formally  declared  elected: 

President,  B  B.  Bachman ;  first  vice-president, 
J.  V.  Whitbeck:  second  vice-presidents,  F.  E.  Watts. 
H.  E.  ^lorton,  O.  W.  Young.  V.  E.  Clark  and  C.  B. 
Segner;  treasurer,  C.  B.  Whittelsey;  councilors,  Lon 
R.  Smith.  C.  F.  Scott,  H.  M.  Crane  and  W.  R.  Strick- 
land. 

The  motor  naiisportation  session  was  well  attended 
and  developed  some  lively  discussion. 
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The  other  technical  sessions  were  as  follows:  Air- 
plane engine,  body  engineering,  fuel  and  engine  research, 
lubrication,  materials,  and  passenger  car. 

The  annual  dinner  brought  forth  some  interesting 
comments  on  the  present  engineering  and  economic 
status  of  the  industry.  Past-President  Beecroft  pointed 
out  the  necessity  of  looking  forward  rather  than  back- 
ward and  emphasized  the  great  privileges  and  possibili- 
ties for  development  offered  to  engineers  of  the  present 
generation. 

Particularly  emphatic  were  the  assertions  of  Charles 
F.  Kettering,  who  served  as  toastmaster.     He  parodied 
the  "Grasshopper"  song,  which  was  one  of  those  chanted 
during  the  dinner,  and  suggested  that  the  "r"  should  be 
eliminated  so  that  a  "gashopper"  would  remain.     Then, 
after  mentioning  price  cuts,  he  proposed  the  refrain: 
"They  are  all  playing  poker. 
They  are  all  looking  for  the  joker. 
They  are  all  going  broker." 

"The  automotive  engineer,"  said  Kettering,  "has  got 
to  quit  looking  at  the  past  and  face  the  future — and  his 
company's  creditors.  Up  to  this  time  the  engineering 
profession  has  been  guided  by  a  lot  of  people  specially 
ordained  not  to  listen  to  anyone  but  themselves.  Adver- 
tising managers  have  made  poor  Ananias  cry. 

"The  time  has  come  for  engineers  to  have  ideas  of 
their  own  and  tell  them  to  the  management.  They  must 
tell  what  a  good  automobile  really  is  if  they,  in  their 
peculiar  positions,  really  know. 

"I  wonder  if  we  know  where  we  are  going?  The  auto- 
motive industry  is  just  as  predominant  as  the  bread  and 
butter  industry.  It  is  a  great  transportation  activity. 
If  everyone  everywhere  ever  had  a  practical  problem 
it  is  to  find  out  what  is  the  sim.plest  thing  he  can  do 
and  what  it  will  do.  It  is  true  of  every  industry  that 
competition  comes  only  when  progress  stops. 

"It  is  up  to  engineers  to  set  new  standards  of  economic 
values.  The  only  reason  you've  got  a  second-hand  prob- 
lem is  because  your  new  cars  are  no  better  than  your 
second-hand  ones.  We're  only  three  years  away  from 
the  war,  and  for  the  Lord's  sake  blame  it  on  that  while 
you've  got  a  chance." 

President  Bachman,  in  his  inaugural  address,  made 
a  striking  statement  of  the  fundamentals  upon  which 
rests  the  progress  of  the  automotive  industry.  He  pointed 
out  the  basic  fact  that  the  Society  of  Automotive  Engi- 


neers has  progressed  because  it  has  served.  This,  he 
said,  is  basic  and  fundamental.  "The  task  must  always 
mean  more  than  the  reward,  if  we  are  to  succeed,"  said 
Bachman.  He  then  stated  his  belief  that  there  is  a  strong 
tendency  to  over-organization  in  modern  industry,  and 
his  feeling  that  a  simple  program  of  service  is  the  one 
to  which  the  society  can  best  apply  itself  during  the 
coming  year.  He  left  with  the  members  the  watchword 
of  service  as  the  basis  for  the  progress  which  is  hoped 
for  under  his  administration. 

Arthur  Richmond  Marsh,  editor  of  The  Economic 
World,  spoke  on  the  topic,  "How  Shall  We  Know  When 
Business  Has  Really  Turned  the  Corner?"  He  outlined 
for  his  audience  a  few  elementary  economic  principles 
and  then  showed  their  application  to  the  present  eco- 
nomic situation.  He  pointed  out  the  fact  that  money 
is  merely  a  medium  of  exchange  and  that,  in  the  last 
analysis,  only  goods  can  be  used  to  buy  goods. 

Perhaps  the  most  interesting  statement  in  Marsh's 
talk,  from  the  standpoint  of  the  immediate  practical 
situation  of  the  industry,  was  that  "competition  is  always 
the  keenest  and  conditions  the  most  difficult  in  an  indus- 
try when  it  is  operating  between  75  and  90  per  cent  of 
its  total  capacity."  This  is  the  present  condition  of  the 
automotive  industry.  During  such  a  time,  Marsh  said, 
every  manufacturer  is  not  only  worried  by  the  spectre 
of  overhead  costs,  but  is  near  enough  to  capacity  to 
think  that  by  price  cutting  or  some  other  means  he 
may  be  able  to  get  into  100  per  cent  production,  reduce 
his  overhead  and  accomplish  what  his  fellow  manufac- 
turers have  been  unable  to  do. 

Not  only  did  the  general  gatherings  at  the  annual 
meeting  bring  out  much  constructive  thought,  but  the 
technical  sessions,  as  well,  developed  considerable  inter- 
esting discussion.  In  certain  instances,  however,  there 
was  a  noticeable  lack  of  familiarity  with  the  papers  on 
the  part  of  members  attending  the  session,  and  as  a 
result  the  discussion  in  some  instances  tended  to  be 
a  rather  scattered  collection  of  thoughts  on  the  general 
subject,  rather  than  a  close  discussion  of  the  points 
involved.  The  efforts  of  tne  society's  permanent  staff 
to  get  the  papers  in  the  hands  of  members  well  in  ad- 
vance of  the  meeting  have  done  much  to  offset  this  diffi- 
culty, but  further  co-operation  from  the  individual  mem- 
bers is  necessary  if  discussions  are  to  attain  their  full 
measure  of  value  for  all  concerned. 


Research  Session 


By  Herbert  Chase 


PROBABLY  the  best  attended  and  in  many  respects 
the  most  important  and  inte/esting  session  of  the 
Annual  Meeting  was  that  devoted  to  the  paper 
entitled  "Recent  Research  Work  on  the  Internal  Com- 
bustion Engine"  by  Harry  R.  Ricardo.  This  paper  sup- 
plements earlier  reports  printed  in  these  columns  last  year, 
and  gives  much  new  material  regarding  the  progressive 
and  timely  work  being  done  in  England  by  this  prom- 
inent British  engineer  who  came  to  this  country  primarily 
to  present  this  paper,  which  is  printed  cri  other  pages  of 
this  issue.  Mr.  Ricardo  was  given  a  cl  rdial  reception 
by  the  members  of  the  Society  and  was  complimented  by 
the  chairman,  Henry  M.  Crane,  and  by  many  other  mem- 
bers for  the  excellent  paper  he  had  prepared.  The  author 
was  particularly  commended  for  his  willingness  to  permit 
others  to  benefit  by  the  results  of  his  research  work  before 
this  has  been  completed,  especially  since  in  so  doing  he 


faces  the  possibility  of  having,  as  a  result  of  later  exper- 
ience, to  change  views  or  conclusions  reached  in  the  paper. 
Mr.  Ricardo  frankly  admitted,  in  fact,  that  his  recent 
work  had  revealed  facts  which  made  it  necessary  to  alter 
some  previously  published  views  especially  regarding  the 
effect  of  turbulence  upon  detonation. 

In  opening  the  discussion  Chairman  Crane  mentioned 
the  fact  that  most  of  the  work  covered  by  Mr.  Ricardo's 
paper  had  been  done  on  a  single-cylinder  engine,  thus 
avoiding  many  of  the  difficulties  involved  in  securing 
proper  distribution,  which  must  be  faced  by  those  design- 
ing multi-cylinder  engines. 

C.  P.  Grimes  mentioned  recent  tests,  which  he  has  con- 
ducted in  which  he  found  that  economy  was  increased  by 
increasing  the  temperature  of  the  cylinder  wall.  He  also 
mentioned  tests  made  in  this  country  several  yeai*s  ago 
in  which  kerosene  had  been  used  successfully  in  an  auto- 
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mobile  engine  in  which  the  charge  had  been  diluted  by 
the  addition  of  exhaust  gas.  This  dilution  had,  however, 
resulted  in  considerable  decrease  in  power,  which  accounted 
for  lack  of  interest  in  developments  of  this  character. 

Prof.  Wilson  took  exception  to  the  impression  conveyed 
by  Mr.  Ricardo's  paper  to  the  effect  that  pressure  has  a 
relatively  small  bearing  upon  combustion  phenomena.  He 
stated  that  the  rate  of  reaction  in  the  case  of  gases 
increases  approximately  as  the  cube  of  pressure. 

Thomas  Midgley,  Jr.,  criticised  some  of  the  conclusions 
reached  as  not  being  fully  substantiated  by  the  data  given. 
He  said  he  was  unable  to  see  how  the  ex- 
periments on  the  adiabatic  compression 
machine  could  be  considered  as  compar- 
able to  engine  conditions,  in  view  of  the 
fact  that  ignition  was  spontaneous  and 
not  by  electrical  means  as  in  internal 
combustion  engines.  He  recalled  Prof. 
Dixon's  work  in  which  photographs  of 
the  flame  were  taken  and  mentioned  the 
value  of  tests  made  in  such  a  way  as  to 
enable  the  observer  to  actually  see  and 
photograph  the  combustion  phenomena. 

E.  R.  Hewitt  mentioned  tests  he  had 
made  by  dropping  a  bomb  filled  with  a 
combustible  mixture  into  molten  lead 
heated  to  various  temperatures.  In 
some  cases  he  found  that  complete  com- 
bustion occurred  without  a  rise  in  pres- 
sure, the  combustion  having  proceeded 
at  such  a  slow  rate  that  the  heat  was 
dissipated  as  rapidly  as  it  was  lib- 
erated. 

0.  C.  Berry  criticised  the  British  practice  of  giving 
results  in  terms  of  indicated  horsepower,  in  view  of  the 
difficulty  of  making  accurate  measurements  of  this  power, 
but  said  that  he  realized  certain  advantages  from  the 
theoretical  standpoint  if  the  measurements  were  suffi- 
ciently precise.  He  said  he  favored  measurement  based 
on  b.hp.  due  to  the  certainty  with  which  brake  power  can 
be  determined.  R.  W.  A,  Brewer  asked  whether  any  of 
the  author's  experiments  had  been  conducted  with  gaso- 
lines of  the  grade  used  in  this  country,  and  L.  H.  Pomeroy 
mentioned  the  frequently  noticed  effect  of  carbon  deposits 
upon  detonation. 

G.  A.  Green  outlined  some  exhaustive  tests  made  by 
the  Fifth  Avenue  Coach  Co.  on  the  Ricardo  slipper-type 
aluminum  piston.  These,  he  said  had  resulted  in  con- 
siderably less  wear,  higher  mechanical  efficiency,  lower  oil 
consumption,  less  carbon  deposit  and  slightly  higher 
economy. 

Herbert  Chase  mentioned  the  fact  that  the  degree  of 
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spark  advance  had  been  found  in  teat*  made  by  the 
Bureau  of  Standards  to  have  a  marked  effect  upon  detona- 
tion, and  asked  whether  this  factor  had  been  g^iven  due 
consideration  in  Mr.  Ricardo's  work.  He  a-iked  also 
regarding  the  means  used  to  determine  when  detonation 
took  place.  He  commented  favorably  upon  the  work  with 
constant  compression  stratified  charge  engines  conducted 
by  Mr.  Ricardo  and  stated  that  he  hoped  that  a  number 
of  individuals  who  have  been  experimenting  recently  with 
this  type  in  thi.s  country  would  be  willing  to  give  out  data 
on  their  work  similar  to  that  which  Mr.  Ricardo  has  g-iven. 

In  replying  to  the  discussion  Ricardo 
stated  that  in  his  belief  the  matter  of 
pre.ssure  as  affecting  detonation  is  im- 
portant, but  that  chemists  with  whom  he 
is  collalx»rating  held  other  views  in  this 
regard.  He  .said  that  he  is  r4uite  familiar 
with  the  experiments  conducted  by  Prof. 
Dixon  on  compression  and  flame  move- 
ment, but  that  these  experiments  had 
been  made  without  ■'*'  :ent  regard  to 
the  effect  of  cooling  ;  a  factor  which 

had  been  given  careful  consideration  in 
experiments  reported  in  the  paper.  Re- 
garding the  use  of  i.  hp.  in.stead  of  b.  hp. 
readings,  he  stated  that  while  the  i.  hp. 
readinfirs  were  not  perhaps  absolutely  cor- 
rect, they  were  sufficiently  close  for  com- 
parative purposes.  Furthermore  they 
eliminate  the  friction  element  which 
varies  with  each  engine,  and  there- 
fore render  results  more  nearly  compar- 
able. 

In  the  tests  made  With  exhaust  gas  used  as  a  diluent, 
the  precise  amount  of  exhaust  gas  used  was  not  measured, 
but  an  estimate  of  the  amount  used  can  be  had  by  com- 
paring the  m.e.p.  figures  given,  said  the  author.  The  dis- 
tinctive sound  or  pinking  which  accompanies  detonation 
was,  he  said,  the  means  of  determining  when  detonation 
took  place.  The  author  said  that  he  fully  recognized  the 
fact  that  carbon  deposits  have  a  material  effect  upon  deto- 
nation, and  that  great  care  was  used  to  control  this  factor. 
In  the  case  of  the  adiabatic  compression  machine  the  com- 
bustion chamber  was  always  cleaned  after  a  detonation 
in  which  carbon  is  deposited  had  occurred,  as  it  was  found 
that  unless  this  was  done  succeeding  tests  were  erratic. 
In  concluding  his  remarks  Ricardo  stated  that  he  i.^  ■•till 
enthusiastic  regarding  the  possibilities  of  the  stratified 
charge  type  of  engine  but  regards  the  Diesel  engine,  for 
automotive  applications,  as  being  very  far  in  the  future. 

The  session  was  concluded  by  a  rising  vote  of  thanks  to 
the  author  for  his  most  excellent  and  stimulating  paper 


Fuel  and  Engine  Session 


By  Herbert  Chase 


THE  fuel  and  engine  session  was  devoted  to  the 
presentation  and  discussion  of  three  paper?  relat- 
ing to  fuel  and  the  study  of  combustion  phenomena. 
The  first  of  these  was  entitled  "Manifold  Vaporization  and 
Exhaust  Gas  Temperature"  by  0.  C.  Berry  and  C.  S. 
Kegerreis.  In  this  the  authors  gave  it  as  their  view 
that  the  most  promising  method  of  handling  present-day 
fuels  is  by  heating  the  charge  or  the  fuel  contained  in  the 
charge.  Various  methods  for  doing  this  are  discussed 
and  data  obtained  in  experiments  made  at  Purdue  Univer- 
sity with  a  view  to  determining  the  best  temperature  for. 
the  hot  spot  are  given.     The  authors  conclude  that  with 


properly  designed  manifolds  and  carbureters  fuels  con- 
siderably heavier  than  those  now  in  common  use  can  be 
used  if  necessary  without  seriously  affecting  the  power 
or  operation  of  present-day  engines. 

Aside  from  a  ver>'  e.xcellent  discussion  prepared  by 
P.  S.  Tice,  but  presented  only  in  part,  the  discussion  con- 
sisted chiefly  of  asking  questions  regarding  methods  fol- 
lowed in  the  test.  Mr.  Berr>'  stated  that  a  spark  advance 
of  31  deg.  was  carried  throughout  all  tests,  and  that  the 
temperature  measurements  were  made  close  to  the  exhaust 
valve  of  one  cylinder,  the  thermocouple  employed  being 
so   insulated  as   to  prevent   false  readings   which   might 
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result  from  direct  heat  conduction  to  adjacent  metal  parts. 

The  paper  by  Thomas  Midgley,  Jr.,  and  T.  A.  Boyd 
entitled  "Methods  of  Measuring  Detonation  in  Engines" 
was  devoted  to  a  description  of  four  methods  which  have 
been  employed  in  work  done  in  the  testing  laboratories  in 
the  General  Motors  Research  Corp. 

The  listing  method,  he  said,  is  erratic  due  to  the  personal 
factor  of  the  observer.  The  indicator  method  is  better 
because  a  positive  record  is  obtained.  The  use  of  a 
thermocouple  and  galvanometer  is  not  suited  to  accurate 
work  because  of  a  number  of  variable  conditions  which  it 
is  difficult  to  segregate  and  control.  The  bouncing  pin 
method  which  has  been  developed  to  give  a  cumulative 


measurement  is  quite  fully  described  and  possesses  certain 
advantages  not  secured  by  other  methods. 

There  was  but  little  discussion  of  this  paper  or  the 
paper  by  Thomas  Midgley,  Jr.,  and  W.  K.  Gilkey,  entitled 
"Spectroscopic  Investigation  of  Internal  Combustion" 
which  followed,  these  being  more  of  an  educational  nature 
than  intended  to  create  discussion.  The  last  mentioned 
paper  described  the  apparatus  and  some  results  obtained 
by  careful  work  conducted  by  the  authors.  It  appeared 
from  the  paper  and  such  discussion  as  followed  it  that 
investigations  of  this  character  present  many  difficulties, 
and  the  results  are  difficult  to  evaluate,  although  they  may 
ultimately  result  in  securing  many  valuable  facts. 


Lubrication  Session 


By  P.  M.  Heldt 


THREE  papers  dealing  with  topics  relating  to  lubri- 
cation were  presented  at  a  session  held  on  Wednes- 
day afternoon.  Winslow  H.  Herschel,  associate 
physicist  of  the  Bureau  of  Standards,  presented  a  paper 
on  Viscosity  and  Friction.    Mr.  Herschel  said  that : 

"The  study  of  lubrication  is  made  more  difficult  by  the 
fact  that  there  are  different  regimes  in  which  different 
properties  of  the  lubricant  have  the  controlling  influence. 
At  the  highest  speeds  and  lowest  pressures  the  friction  is 
nearly  constant  under  widely  varying  conditions.  At  lower 
speeds  the  viscosity  of  the  lubricant  and  the  kind  of 
material  constituting  the  rubbing  surfaces  have  a  marked 
effect;  and  at  the  lowest  speeds  and  highest  pressures 
another  property  of  the  lubricant,  which  can  be  called 
oiliness,  has  the  predominant  influence.  Frequently,  only 
two  regimes  are  considered;  that  of  complete  film  lubri- 
cation where  the  viscosity  has  the  greatest  effect,  and 
that  of  incomplete  film  lubrication  where  the  oiliness 
becomes  of  major  importance.  The  transition  point,  where 
the  friction  is  at  a  minimum,  comes  within  the  former 
regime.  The  influence  of  bearing  metals  is  evident  with 
incomplete  film  lubrication,  and  in  the  greater  part  of  the 
regime  of  complete  film  lubrication. 

"In  selecting  a  lubricant  the  properties  that  need  to  be 
considered  can  be  divided  into  two  classes;  properties 
indicating  that  it  is  suitable  for  the  purpose  at  hand,  and 
those  giving  assurance  that  it  will  be  reasonably  lasting 
in  use.  It  is  not  the  purpose  of  this  paper  to  consider 
the  question  of  the  deterioration  of  oils,  but  merely  the 
above-mentioned  properties  of  new  oils  that  indicate 
suitability  at  least  for  short-time  use.  If  all  the  changes 
of  the  lubricant  with  time,  by  evaporation,  oxidation  or 
otherwise  are  disregarded,  the  only  remaining  properties 
that  determine  the  friction  are  viscosity  and  oiliness." 

In  the  paper  the  relation  of  absC'ate  viscosity  to  the 
readings  of  the  instruments  ordinarily  used,  the  estima- 
tion of  the  viscosity  at  one  temperature  from  the  viscosity 
measured  at  another  temperature,  friction  tests  of  bear- 
ing metals,  incomplete  film  lubrication,  the  oiliness  of 
lubricating  oils,  service  tests,  and  desirable  features  of 
oil  friction  testing  machines  were  discussed  and  the  fol- 
lowing conclusions  were  arrived  at: 

(1)  In  comparing  viscosity  and  friction  it  is  necessary 
to  use  a  unit  of  absolute  viscosity,  ;>referably  the 
poise  or  centimeter-gram-second  unit 

(2)  The  viscosity  in  poises  can  be  calculated  from 
times  of  flow  in  seconds  by  suitable  equations  that 
are  given  for  the  viscosimeters  most  frequently 
used 

(3)  In   estimating   the   change   of   viscosity   with    the 
^        temperature,  it  is  convenient  to  make  use  of  the 


observed  fact  that,  with  certain  restrictions,  the 
logarithmic  viscosity-temperature  graphs  are 
straight  lines  which  meet  at  a  point 

(4)  Friction  tests  with  complete  film  lubrication  can 
give  no  information  in  regard  to  the  quality  of  a 
lubricant,  and  viscosity  is  measured  more  readily 
with  a  viscosimeter 

(5)  The  only  use  of  a  friction-testing  machine  for 
determining  quality  of  a  lubricant  is  in  measuring 
oiliness,  and  this  must  be  done  at  high  pressures, 
low  speeds  or  other  conditions  which  cause  incom- 
plete film  lubrication.  It  can  be  assumed  that  the 
pressure  must  be  over  800  lb.  per  sq.  in.  (56.2  kg. 
per  sq.  cm.)  or  the  speed  less  than  40  ft.  per  min. 
(0.20  meters  per  sec.) 

(6)  Bearing  metals  also  should  be  tested  with  incom- 
plete film  lubrication 

(7)  It  is  impracticable  to  keep  a  constant  smoothness 
of  rubbing  surfaces  with  a  journal  bearing,  so  that 
changes  in  friction,  commonly  supposed  to  be  due 
to  changes  in  quality  of  lubricant,  are  generally 
due  to  changes  in  smoothness 

(8)  Service  tests  are  even  more  untrustworthy  than 
friction  tests,  because  there  are  a  multitude  of 
bearings  whose  temperature  cannot  be  controlled 
or  estimated  readily 

(9)  The  best  solution  of  the  difficulty  appears  to  be 
the  use  of  a  disc  machine.  The  disc  could  be  kept 
of  constant  smoothness  by  removing  an  inter- 
changeable veneer  and  subjecting  it  to  a  standard- 
ized polishing  process  after  the  test  of  each  oil,  if 
necessary.  A  journal  could  not  be  kept  polished 
in  this  way  because  the  radius  of  curvature,  and 
consequently  the  film  thickness,  would  be  changed. 

In  the  discussion  of  this  paper  the  subject  of  tempera- 
ture of  oil  film  on  cylinder  walls  was  referred  to,  and  one 
member  said  that  some  years  ago  he  had  had  occasion  to 
determine  the  temperature  of  the  film  in  an  Hispano-Suiza 
aircraft  engine.  This  engine  had  a  threaded  steel  liner 
screwed  into  an  aluminum  cylinder  casting,  and  as  it  was 
impossible  to  get  an  absolute  fit  of  one  threaded  poi'tion 
in  another,  the  heat  had  to  flow  through  an  air  gap  as 
it  were,  which  necessarily  retarded  its  flow  to  the  water 
jacket.  It  was  found  that  in  this  engine  the  oil  film  tem- 
perature was  about  220  deg.,  and  in  ordinary  engines 
it  would  be  less.  The  reason  given  to  explain  this  low 
temperature  of  the  film  was  that  a  film  of  dead  gas 
existed  on  the  inside  of  the  oil  film  which  protected  the 
oil  film,  keeping  down  its  temperature. 

The  question  was  rai'^.ed  whether  there  was  any  con- 
nection between  the  viscosity,  the  piston  clearance  and  the 
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piston  friction.  Mr.  Herschel  explained  that  tlie  resist- 
ance was  inversely  proportional  to  the  thickness  of  the 
lubricating  film.  There  seemed  to  be  a  great  deal  of  hazi- 
ness in  the  minds  of  the  audience  as  to  what  constituted 
oiliness.  The  author  explained  this  by  saying  that  lard 
oil  is  known  to  be  a  good  cutting  oil,  while  mineral  oil 
is  less  efficient  for  this  purpose.  Cutting  oils  act  under 
very  intense  pressures.  It  is  possible  to  have  mineral  oil 
and  lard  oil  of  the  same  viscosity  and  the  difference  in 
the  action  of  the  two  oils  is  then  due  to  differences  in 
oiliness. 

Tension  and  Friction 

The  surface  tension  of  all  oils  is  practically  the  same, 
but  the  friction  of  an  oil-lubricated  bearing  depends  upon 
the  interfacial  tension  and  not  upon  the  surface  tension. 
The  Bureau  of  Standards  is  now  investigating  the  effect 
of  organic  acidity  on  the  interfacial  tension  and  hence  on 
the  oiliness.  It  was  brought  out  in  the  discussion  that 
information  on  oil  films  is  very  meager.  The  journal  is 
not  concentric  with  the  bearing  except  at  very  high 
speeds,  and  for  lower  speeds  the  thickness  of  the  film 
varies,  being  least  at  the  line  of  minimum  pressure. 

It  was  stated  that  Professor  Carpenter  had  found  that 
the  bearing  metal  showing  the  least  friction  wore  away 
most  rapidly.  In  this  connection  Mr.  Herschel  pointed  out 
that  the  rate  of  wear  of  bearing  metals  was  merely  a 
function  of  the  perfection  of  fitting. 

It  was  also  brought  out  that  oiliness  is  dependent  upon 
the  proportion  of  the  unsaturated  constituents  in  the  oil. 
With  an  excess  of  unsaturated  compounds  there  is  a  tend- 
ency to  gumming;  enough  saturated  compounds  are 
wanted  to  give  good  oiliness,  but  not  enough  to  cause 
gumming.  According  to  a  report  by  the  Lubricants  and 
Lubrication  Inquiry  Committee  in  England  it  is  the  un- 
saturated compounds  which  are  the  most  valuable  con- 
stituents of  lubricating  oil. 

Mr.  Chilton  said  that  he  had  made  some  tests  of  oil 
derived  from  shale  oil  and  it  had  been  found  that  this  was 
a  better  lubricant  than  oil  from  crude  petroleum. 

Fluid  Friction  and  Transmission  Efficiency 

A  paper  on  the  Relation  between  Fluid  Friction  and 
Transmission  Efficiency  was  read  by  Neil  MacCoull.  In 
this  paper  the  author,  who  is  connected  with  the  Texas 
Co.,  gave  an  account  of  some  tests  made  to  determine  the 
friction  losses  in  automobile  transmissions  under  different 
conditions  of  load,  speed,  viscosity  and  quantity  of 
lubricant.  The  method  used  for  making  these  tests  is  of 
interest.  Two  four-speed  truck  transmissions  were  coupled 
together  with  their  rear  ends  and  the  two  cases  were 
joined  together  by  means  of  stays  and  supported  freely 
upon  the  driving  shafts,  so  that  they  had  a  tendency  to 
turn  around  this  shaft.  The  couple  with  which  they  tended 
to  turn  was  measured  by  providing  the  cases  with  a 
torque  arm  to  which  a  balancing  wei!?ht  could  be  applied. 
This  torque,  together  with  the  speed  of  the  shafts,  gave 
the  power  loss  in  the  transmission.  The  power  trans- 
mitted was  measured  directly  by  a  dynamometer  to  which 
the  transmission  farthest  from  the  power  source  was 
connected. 

It  was  found  that  the  torque  loss  was  greater  the 
lower  the  temperature  of  the  oil  in  the  transmission,  as 
would  be  expected.  The  no-load  loss,  for  instance,  was 
about  five  times  as  great  when  the  oil  was  at  40  deg. 
Fahr.  as  when  it  was  at  120  deg.  Fahr.  When  the  trans- 
mission was  under  load  the  variation  of  the  loss  with  the 
oil  temperature  was  materially  less.  Different  oils  gave 
widely  different  no-load  losses  at  low  temperatures,  while 
at  temperatures  exceeding  150  deg.  Fahr.  the  losses 
approached  very  closely  to  each  other. 


This  series  of  tests  has  been  befrun  only  recently  and  is 
far  from  completed.  No  concluaion.s  were  drawn,  and  it 
is  expected  that  further  results  will  be  presented  at  a 
later  meeting  of  the  Society. 

In  the  introduction  to  his  paper  Mr.  MacCoull  gave  an 
analysis  of  the  power  tosses  due  to  different  causes  in 
automobile  propulsion,  including  the  losses  due  to  wind, 
tires,  wheel  bearing.s,  rear  axle  gearing,  transmission, 
engine  friction  lo.sses  and  engine  pumping  losses.  It  was 
pointed  out  that  there  was  very  little  experimental  data 
available  on  the  losses  due  to  the  air  resi.stance  at  differ- 
ent speeds,  and  in  the  discussion  of  this  paper  one  member 
stated  that  tests  to  determine  the  air  resistance  of  vehicles 
were  to  be  made  at  the  Kansas  Experiment  Station.  This 
Station  has  constructed  a  concrete  pond  on  which  is  to 
be  placed  a  raft  of  sufficient  size  to  carry  the  car  on  which 
measurements  are  to  be  made.  In  Kansas  there  are  strong 
and  steady  winds  during  certain  seasons  of  the  year;  the 
raft  with  the  car  upon  it  will  be  oriented  so  the  radiator 
will  point  directly  into  the  wind,  and  the  drifting  force 
due  to  the  car  will  then  be  measured  and  compared  with 
the  strength  or  velocity  of  the  wind. 

Reference  was  also  made  to  tests  made  on  Class  B 
trucks  on  a  chassis  dynamometer  during  November.  It 
was  found  that  the  reduction  of  loss  due  to  the  heating 
of  the  oil  was  much  less  in  a  machine  that  had  had  con- 
siderable use  than  in  a  new  machine.  It  was  also  found 
that  most  of  the  reduction  in  frictional  loss  resulted  from 
the  first  10  to  15  deg.  temperature  rise. 

The  Mechanism  of  Lubrication 

Robert  Wilson  and  W.  P.  Barnard  4th  presented  a  paper 
on  The  Mechanism  of  Lubrication.  They  discussed  the 
general  theory  of  "greasy"  and  fluid  friction,  partial  and 
complete  lubrication  and  pointed  out  that  all  the  cus- 
tomary quantitative  tests  and  specifications  for  oils  are 
designed  mainly  to  meet  conditions  of  fluid  friction  where 
the  motion  of  the  bearing  carries  and  maintains  a  film  of 
liquid  between  the  metal  surfaces.  For  this  purpose,  the 
general  rule  to  use  the  oil  of  the  lowest  viscosity  that  will 
maintain  the  fluid  film  is  probably  sound.  The  authors 
pointed  out,  however,  that  while  a  properly  designed  bear- 
ing might  be  working  under  conditions  of  fluid  friction 
the  greater  portion  of  the  time,  the  real  advantage  of  an 
oil  over  other  fluids  did  not  appear  at  all  under  these  con- 
ditions, as  evidenced  by  the  fact  that  bearings  running 
continuously  at  reasonably  high  speeds  and  low  loads 
could  be  lubricated  with  entire  satisfaction  by  glycerine 
solutions  or  kerosene,  v.r  even  by  air  under  certain  extreme 
conditions. 

On  the  other  hand,  it  is  indisputable,  the  authors  stated. 
that  neither  glycerine  solutions  nor  kerosene  are  satis- 
factory lubricants  for  metals  under  actual  or  '  -^  con- 
ditions. To  show  up  their  deficiencies,  h"  ,  it  is 
necessary  to  note  their  behavior  under  conditions  of  slow 
speed  or  heavy  load,  as  when  starting  or  >  .r.  Under 
such  conditions  of  partial  lubrication  the  piv.-t^.^e  of  water. 
glycerine  or  even  kerosene  gives  friction  coefficients 
nearly  as  high  as  for  the  dry  metal  surfaces,  and  seizure 
or  serious  abrasion  is  likely  to  result,  with  consequent 
excessive  friction  and  overheating  after  the  bearing  has 
run  for  a  short  time.  Under  these  conditions  lubricating 
oils  give  much  lower  friction  coefficients,  with  little  tend- 
ency for  the  surfaces  to  seize  or  abrade.  This  behavior  is 
frequently  referred  to  as  the  property  of  "oiliness." 

To  study  some  of  these  fundamental  aspects  of  the 
mechanism  of  lubrication,  the  research  laboratory  of 
anrlied  chemistrv  at  Massachusetts  Institute  of  Tech- 
nology has  undertaken  an  extensive  research  p'-ogram  with 
the  financial  support  of  the  General  Motors  Research  Cor- 
poration.    Certain  new   methods  of  studying  lubricating 
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films  have  been  developed  and  are  described  in  detail, 
together  with  a  discussion  of  the  preliminary  results 
obtained  therewith,  which  in  general  appear  to  support 
the  above-mentioned  hypothesis  of  a  plastic  solid  film  com- 
posed, it  is  thought,  mainly  of  certain  colloidal  constituents 
in  the  oil. 

Professor  Wilson,  who  presented  the  paper,  said  that 
there  were  at  least  six  reasons  why  a  study  should  be  made 
of  the  property  of  oiliness.  He  also  emphasized  the  enor- 
mous range  in  the  coefficient  of  friction,  which  varies  from 
about  0.3  for  dry  or  unlubricated  bearings  to  0.00075 
for  well  lubricated  bearings  operating  under  the  most 
favorable  conditions.  By  means  of  lantern  slides  it  was 
shown  that  as  a  bearing  is  started  up,  the  friction  drops 
very  rapidly  from  the  high  value  for  static  conditions 
which  is  due  to  the  existence  of  metallic  contact  when  the 


journal  is  at  i-est.  A  minimum  value  of  the  friction  is 
reached  at  a  certain  speed,  and  beyond  that  speed  the 
friction  increases  again.  It  would  evidently  be  best  to 
operate  at  the  speed  corresponding  to  minimum  friction, 
but  designers  are  afraid  of  the  nearness  of  the  regime  of 
high  speed,  high  friction,  and  operate  at  a  much  lower 
speed,  where  the  friction  is  higher. 

A  small  amount  of  some  fatty  acid  in  oil  makes  a  big 
difference  in  the  oiliness.  There  is  something  in  oil,  Pro- 
fessor Wilson  said,  that  builds  up  the  lubricating  film  by 
absorption,  and  he  hoped  to  soon  have  enough  of  this  con- 
stituent to  find  out  what  it  was.  There  are  a  number  of 
commercial  oils  on  the  market  in  which  advantage  is 
claimed  to  have  been  taken  of  this  property  of  organic 
acids  to  increase  the  oiliness.  Heating  mineral  oils  with 
sulphur  compounds  increases  the  static  friction. 


Motor  Truck  Transportation  Session 


By  Floyd  E.  Williamson 


MOTOR  bus  development  and  the  various  phases  of 
truck  operation  came  in  for  a  good  share  of  dis- 
cussion at  the  Truck  Transportation  session  of  the 
S.A.E.  held  Wednesday  afternoon.  Walter  Jackson  pre- 
sented a  paper  on  the  Past,  Present  and  Future  of  the 
Motor  Bus,  and  Economics  of  Motor  Transport  was  the 
subject  of  a  paper  by  Merrill  C.  Horine,  Engineer,  Inter- 
national Motor  Company. 

Jackson  declared  that  in  his  opinion  street  railway  com- 
panies were  the  logical  operators  of  motor  buses.  He 
decried  the  use  of  jitneys  and  individually  operated  cars, 
for  in  many  instances  he  said  they  were  run  upon  an  un- 
economical and  irresponsible  basis.  Street  railway  com- 
panies, however,  can  operate  buses  to  immense  advantage 
in  instances  in  which  additional  trolley  equipment  would 
otherwise  have  to  be  provided.  Company  ownership  would 
secure  a  higher  class  of  service  and  more  efficient  opera- 
tion. It  was  pointed  out  that  in  cities  having  a  well  defined 
electric  railway  transportation  system  there  was  small 
chance  of  the  motor  bus  destroying  that  system  or  even 
crippling  it,  but  in  such  cities  there  is  an  excellent  oppor- 
tunity to  conduct  bus  lines  as  subsidiaries  to  the  electric 
railway,  providing  fares  can  be  adjusted  according  to  the 
class  of  service  rendered. 

In  the  discussion  of  this  subject  comparative  costs  of 
operation  and  installation  formed  the  basis  for  consider- 
able argument.  So  far  as  the  latter  item  is  concerned 
there  was,  of  course,  no  dissension  of  opinion,  for  the 
motor  bus  in  that  respect  has  a  decided  advantage.  Fig- 
ures were  presented  to  show  that  it  costs  between  $6,000 
and  $10,000  to  install  a  mile  of  trolley  overhead  equipment 
above  in  addition  to  the  cost  of  ^ne  rolling  stock  which 
was  shown  to  be  higher  than  the  cost  of  motor  buses. 
Operation  costs,  however,  in  the  opinion  of  many  who 
entered  into  the  discussion,  are  to  the  advantage  of  the 
electric  railway  in  some  instances,  especially  those  in  which 
the  cars  can  be  run  full,  standing  room  included.  Others 
contended  that  with  proper  attention  a  motor  bus  would 
prove  as  economical,  if  not  more  economical  than  the 
trolley,  size  for  size.  Those  who  held  to  this  opinion, 
however,  admitted  that  the  density  of  t'afiic  would  play 
an  important  part  in  determining  this  point.  So  far  as 
upkeep  is  concerned  the  general  opinion  seemed  to  pre- 
vail that  there  should  be  little  difference  in  the  main- 
tenance of  motor  buses  and  the  rolling  stock  of  a  trolley 
company. 

Concerning  the  trackless  trolley  as  a  competitor  of  the 
motor  bus,  it  was  agreed  that  these  lines  have  not  the 


flexibility  of  the  motor  bus,  which,  by  the  way,  was  shown 
to  be  one  of  the  chief  advantages  of  the  latter  vehicle 
over  any  other  means  of  transportation.  G.  A.  Green  said 
that  trackless  trolleys  are  heavier,  more  complicated  and 
probably  more  expensive  than  motor  buses. 

Another  great  advantage  of  the  motor  bus  also  lies  in 
the  fact  that  it  can  materially  aid  in  speeding  up  traffic 
now  congested  by  street  car  operation.  It  is  no  uncommon 
sight  to  see  a  trolley  car  stopped  at  a  street  crossing  to 
allow  passengers  to  alight  or  get  aboard  and  thus  delay 
20  or  30  vehicles  which  are  forced  to  wait  until  the  pas- 
sengers have  safely  reached  the  sidewalk.  Were  the  min- 
utes lost  throughout  the  country  in  this  manner  totalled 
up  they  would  reach  an  enormous  number  of  hours  lost 
each  day.  Use  of  bus  transportation,  naturally  eliminates 
this  delay  for  passengers  are  taken  to  the  edge  of  the 
curb  and  other  vehicles  proceed  upon  their  way  undis- 
turbed. In  discussing  bus  design  the  question  was  raised 
as  to  whether  or  not  an  ordinary  truck  chassis  is  suitable 
for  a  bus  body.  Opinions  expressed  on  this  subject  were 
decidedly  in  favor  of  a  specially  designed  chassis.  The 
motor  bus  is  a  carrier  of  human  freight,  and  this  class  of 
freight  demands  a  definite  amount  of  space.  About  seven 
ft.  is  the  width  required  for  comfort  and  economy  and 
this  is  about  14  in.  wider  than  the  dimension  adopted  by 
most  truck  manufacturers.  The  frame  of  a  standard  truck 
is  also  about  30  to  40  in.  from  the  ground  and  this 
requires  from  three  to  four  steps  for  passengers  to  enter 
and  leave.  In  order  to  secure  the  maximum  of  efficiency 
and  satisfaction  in  bus  transportation  the  general  opinion 
prevailed  that  special  chassis  should  be  employed. 

Economics  of  Motor  Transport 

Horine's  paper  and  the  discussion  following  its  pres- 
entation was  centered,  to  a  great  extent,  around  the  re- 
lation of  the  motor  truck  to  the  highways. 

"The  highway,"  said  the  paper,  "which  until  the  devel- 
opment of  the  railroad  was  the  chief  factor  in  the  economic 
and  military  progress  of  nations,  is  once  more  taking  its 
place  as  the  most  important  factor  in  transportation." 

It  is  for  this  reason  that  automotive  engineers  must  turn 
their  attention  to  highway  development.  Legislation  that 
practically  drives  the  heavy  truck  from  the  highways  has 
been  enacted  in  many  states.  Such  legislation,  on  the 
surface,  may  appear  to  be  the  result  of  sound  reasoning, 
but  flimsy  highways  will  not  stand  the  wear  and  tear  that 
is  bound  to  result  if  heavy  trucks  are  used  upon  them.  On 
the  other  hand,  heavy  trucks.  Horine  contended,  offer  a 
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more  economical  means  of  transportation  than  do  those 
of  lighter  weight  and  not  only  the  truck  operator,  or  ship- 
per, benefits  from  their  use,  but  the  general  public  as  well. 
Reduced  transportation  costs  mean  reduced  costs  of  goods 
to  the  consumer. 

The  highway  built  to  carry  only  vehicles  of  small  load 
capacity,  said  Horine,  will  be  put  to  a  harder  test  and 
will  be  compelled  to  bear  more  weight  than  will  the  one 
designed  to  carry  heavy  vehicles.  There  is  a  certain 
amount  of  freight  which  must  be  hauled  over  the  high- 
ways. The  combined  weight  of  several  small  vehicles  is 
greater  than  the  weight  of  one  large  one.  The  operation 
costs  are  considerably  higher  for  a  fleet  of  small  trucks 
than  for  a  single  large  one.  Roads  built  to  carry  heavy 
trucks  need  not  be  built  as  wide  as  those  for  the  lighter 
vehicles,  since  there  will  not  be  the  density  of  traffic. 

These  points  and  many  others  were  brought  out  to  show 
that  the  elimination  of  the  heavy  truck  is  unsound  from 
an    economic   standpoint,    and    to    show   that    automotive 


engineer.4  must  carry  their  renearch  work  farther  than 
to  the  truck  itself  and  concern  th«;mselve8  with  the  surface 
upon  which  it  is  to  travel. 

The  que.stion  of  road  buildinj?  wa«  discusMd  pro  and 
con  by  several  speakers,  one  who  voiced  the  opinion  of 
most  of  those  pre.sent  when  he  said,  "Build  foundations 
and  you'll  have  roads;  drain  them  and  they'll  stay." 

Truck  design  was  also  taken  up  by  several  in  the  dis- 
cussion and  it  was  predicted  by  one  speaker  that  a  few 
years  h-^nce  pneumatic  tires  would  be  used  upon  all  motor 
vehicles,  W.  P.  Kennedy  made  a  plea  for  Ijetter  spring 
suspension  and  suggested  that  there  are  now  too  many 
sizes  of  trucks  produced  for  maximum  economv  in  manu- 
facture. 

Francis  W.  Davis  commented  favorably  up<^n  the  Con- 
necticut law  which  limits  the  weight  carried  to  the  rated 
capacity  of  the  truck  and  per  inch  width  of  tire,  .saying 
that  such  legislation,  at  first  considered  radical  and  det- 
rimental, may  after  all  prove  a  boon  to  the  industry. 


Passenger  Car  Session 


By  P.  M.  Heldt 


THE  session  on  Friday  morning  was  inaugurated  by 
the  presentation  of  a  paper  on  passenger  car 
brakes  by  J.  Edward  Schipper.  Mr.  Schipper 
pointed  out  that  during  the  past  ten  years  great  efforts 
had  been  spent  on  endeavors  to  increase  the  acceleration 
of  cars,  because  the  quality  of  a  quick  "get-away"  made 
a  car  not  only  more  enjoyable  but  also  safer  to  handle 
in  traffic.  On  the  other  hand,  the  problem  of  quick 
deceleration,  which  was  just  as  important,  had  been 
more  or  less  neglected.  In  testing  out  experimental  cars, 
test  drivers  are  often  instructed  to  try  and  break  the 
car  up  in  driving  over  rough  roads,  the  engineer  feeling 
pretty  safe  that  he  will  not  succeed,  but  no  instructions 
are  ever  given  to  descend  long  hills  and  try  to  burn  out 
the  brakes,  because  it  is  only  too  well  known  that  the 
tester  would  succeed.  The  best  brakes  now  carried  on 
American  cars  are  inadequate  for  service  in  mountainous 
districts,  although  they  serve  satisfactorily  in  flat  and 
moderately  hilly  country. 

In  stopping  a  car  the  brakes  convert  the  kinetic  energy 
of  the  car  into  heat  energy  and  radiate  the  heat  to  the 
atmosphere.  Many  of  the  present  brake  systems  are 
absolutely  incapable  of  disposing  of  the  heat  as  fast  as 
it  is  generated  without  reaching  an  excessive  tempera- 
ture if  the  descent  is  of  considerable  length.  The  steeper 
the  grade,  the  more  quickly  the  brake  temperature  will 
reach  the  danger  point.  Many  of  the  hills  encountered 
in  the  Allegheny  Mountains,  for  instance,  are  so  long 
that  the  lining  materials  will  reach  a  temperature  suffi- 
cient to  bum  them. 

Mr.  Schipper  in  his  paper  discussed  the  factors  of 
design,  means  for  securing  uniform  and  effective  braking 
power,  exposed  and  protected  types  of  brakes,  brake 
actuating  means,  formula  for  brake  drum  size,  car  stop- 
ping ability,  brake  equalizers,  brake  linings,  brakes  of 
the  future,  the  engine  as  a  brake,  four-wheel  and  front- 
wheel  brakes,  the  servo  principle  of  operation,  miscel- 
laneous braking  methods  and  truck  brakes. 

H.  W.  Alden,  who  presided  at  the  session,  in  throwing 
the  paper  open  for  discussion,  said  that  as  the  time 
was  limited,  it  would  probably  be  best  to  confine  the 
discussion  to  the  use  of  the  engine  as  a  brake,  the  trans- 
mission brakes  compared  to  two  pairs  of  brakes  on  the 
rear  wheels,  and  four-wheel  brakes. 


H.  W.  Slauson  referred  to  trouble  with  breakage  of 
brake  shoe  anchorages.  Mr.  McCulla  said  that  in  fuel 
economy  contests  it  was  the  practice  to  use  an  over- 
running clutch  in  the  transmission,  to  bring  the  car  up 
to  speed  and  then  let  it  coast.  The  objection  to  the  use 
of  the  engine  as  a  brake  was  the  effect  this  practice  had 
on  the  fuel  consumption.  Even  though  the  throttle  was 
nearly  closed  wnile  the  engine  acted  as  a  brake,  a  con- 
siderable amount  of  fuel  was  still  being  pumped  through 
the  cylinders,  unless  the  expedient  of  providing  the  car- 
bureter with  an  air  valve  opening  the  engine  cylinders 
to  the  atmosphere  was  resorted  to.  In  England  a  car- 
bureter was  being  marketed  which  possessed  this  feature. 

One  member  said  that  a  car  which  he  had  driven 
thousands  of  miles  was  provided  with  a  transmission 
brake  and  that  he  was  very  much  pleased  with  its  ser- 
vice. He  had  never  had  any  skidding  with  this  brake. 
The  brake  also  required  less  effort  to  apply  than  a  rear- 
wheel  brake.  Another  member  expressed  the  view  that, 
if  the  transmission  brake  could  be  made  with  sufficient 
heat  radiating  capacity  to  dispose  of  the  heat  generated, 
it  was  the  brake  to  usf 

H.  M.  Crane  said  that  for  smooth  action  of  any  kind 
low  unit  pressures  were  required,  but  low  unit  pressures 
involved  high  surface  speeds.  In  American  car^  the 
rotaiy  speed  of  transmission  brakes  was  anywhere  from 
3VL'  to  5  times  as  high  as  that  of  the  rear-wheel  brakes. 
Uniform  distribution  of  pressure  over  the  whole  brake 
surface  was  equally  iiecessan-,  and  that  was  where  the 
shoe  type  of  brake  fell  down.  Wc  had  only  4  or  5  in. 
pedal  motion  available,  and  if  a  considerable  portion 
of  this  pedal  motion  were  required  for  taking  up  lost 
motion,  there  must  necessarily  be  a  loss  in  brake  power. 
With  the  brake  of  his  design,  which  was  described  and 
illustrated  in  the  paper,  it  was  possible  to  slide  the 
wheels  of  a  5500-lb.  car  with  less  than  50  lb.  pressure 
on  the  brake  pedal.  The  car  had  a  rear-axle  ratio  of 
4  to  1,  and  this,  together  with  the  use  of  a  large  diameter 
brake  drum,  made  for  a  high  surface  speed  in  the  brake. 

To  design  brakes  so  that  they  alone  would  be  adequate 
for  controlling  the  speed  of  large  cars  in  mountainous, 
country  was  practically  impossible.  The  engine  was  an 
ideal  brake.  In  serving  as  a  brake  it  acted  substantially 
as  an  air  compressor,  the  kinetic  energy  of  the  car  being 
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expended  in  compressing  and  heating  the  air.  The  engine 
was  thoroughly  lubricated  and  it  was  also  efficiently 
cooled.  With  small  cars  it  might  be  possible  to  make 
the  brakes  sufficiently  powerful  to  serve  satisfactorily 
-n  mountain  districts  without  recourse  to  the  engine. 
Cue  advantage  of  the  transmission  brake  was  that  there 
was  much  less  lost  motion  in  the  brake  connections,  as 
there  was  only  a  single  set  of  linkages,  instead  of  two. 
Mr.  Crane  said  that  he  did  not  believe  in  four-wheel 
brakes;  that  he  considered  them  to  be  less  safe  than 
the  ordinary  braking  system. 

Four-Wheel  Brakes 

Fred  Duesenberg,  as  a  user  of  four-wheel  brakes, 
was  called  upon  to  say  something  on  the  subject.  He 
said  that,  when  driving  a  car  equipped  with  rear-wheel 
brakes  only  in  the  Uniontown  race,  he  burned  out  both 
sets  of  brakes  and  had  to  resort  to  the  use  of  the  engine. 
He  had  then  adopted  four-wheel  brakes.  In  connection 
with  these  he  used  drop-forged  brake  drums  with  cooling 
flanges  turned  upon  them,  which,  of  course,  made  a 
rather  expensive  construction,  but  the  cooling  surface 
had  been  increased  from  10  to  12  times,  and  after  the 
descent  of  a  long  hill  the  drums  were  still  sufficiently 
cool  so  one  could  put  his  hands  upon  them. 

It  had  been  held  recently  that  there  should  be  some 
difference  in  the  effectiveness  of  the  front  and  rear 
brakes,  that  the  rear  brakes  should  be  stronger.  They 
had  put  heavier  springs  on  the  front  brakes  so  that  the 
rear  brakes  took  hold  first,  and  this  had  given  them 
excellent  service.  The  hydraulic  operation  of  the  brakes, 
to  which  reference  had  been  made,  did  away  with  a 
lot  of  parts  and  it  gave  perfect  equalization  without  the 
use  of  any  special  equalizing  gear.  (The  objection  raised 
to  the  hydraulic  brake  gear  was  that  if  there  was  a 
"break  in  any  part  of  the  system  all  of  the  brakes  became 
ineffective.  Of  course,  an  emergency  brake  in  the  form 
■of  a  transmission  brake  is  generally  provided  for  such 
■eventualities.) 

The  second  paper  of  the  session  was  on  Developing 
a  Method  for  Testing  Brake  Linings,  by  S.  von  Ammon, 
associate  mechanical  engineer  of  the  Bureau  of  Stand- 
ards. The  investigation  of  brake  lining  materials  by 
the  Bureau  of  Standards  was  undertaken  as  a  result 
of  the  general  policy  of  the  Motor  Transport  Corps  to 
standardize  the  requirements  for  materials  and  supplies 
for  automotive  vehicles  for  army  service.  Many  tests 
of  brake  lining  materials  had  been  made  in  the  engi- 
neering laboratories  of  the  Motor  Transport  Corps  in 
1917  and  1918.  At  that  time,  however,  it  was  not  possible 
to  devote  much  study  to  the  determination  of  the  most 
satisfactory  conditions  for  a  laboratory  test.  The  con- 
ditions under  which  manufacturers  of  brake  lining  ma- 
terials had  tested  their  products  and  under  which  accept- 
ance tests  were  made  by  car  bonders  were  so  varied 
that  results  were  not  comparable  and  had  yielded  but 
little  information.  This  lack  of  definite  information  and 
a  recognized  method  of  test  made  it  necessary  to  develop 
a  standard  test  for  determining  the  relative  merits  of 
brake  linings  which  could  be  used  as  a  basis  for  spe- 
cifications. In  December,  1919,  a  subdivision  of  the 
Truck  Division  of  the  Standards  Committee  formulated 
.-a  tentative  program  for  developing  a  standard  method 
•for  testing  brake  linings  and  invited  brike  lining  manu- 
facturers to  have  engineering  representatives  attend  a 
conference  at  the  Bureau  of  Standards  on  Dec.  18,  1919, 
to  discuss  the  proposed  program.  The  equipment  de- 
signed jointly  by  the  Motor  Transport  Corps  and  the 
Bureau  of  Standards,  and  built  by  the  former,  was  com- 
pleted so  that  preliminary  tests  could  be  begun  in 
August,  1920. 


The  various  features  which  it  was  thought  required 
investigation  are  shown  in  the  following  abbreviated 
form  of  the  original  program.  Its  main  divisions  are 
considered  as  (a)  fundamental  and  (6)  supplementary. 
Under  (a)  the  coefficient  of  friction  is  investigated  in 
relation  to 

(1)  Dry  lining. 

(2)  Influence  of  water,  oil,  temperature  and  wear. 

(3)  Constancy  of  the  coefficient. 

Durability  also  is  studied  under  (a),  it  having  been 
decided  to  adopt  the  following: 

(1)  A  standard  rate  of  energy  input,  with  considera- 
tion of  established  practice  and  limited  to  engine  power. 

(2)  A  drum  of  standard  material  and  surface,  and  12 
to  16  in.  in  diameter,  at  a  speed  of  about  1200  r.p.m. 

(3)  Stock  sizes  of  linings;  preferably  the  actual  size 
considered. 

(4)  A  policy  of  wearing  linings  down  to  about  one- 
half  of  their  original  thickness. 

(5)  A  long-time  endurance  test  with  the  temperature 
kept  constant  by  cooling  water. 

(6)  A  severe  service  test,  the  temperature  of  the  drum 
being  allowed  to  rise  to  equilibrium  with  constant  power 
absorption. 

The  supplementary  division  includes 

(1)  Rivet-holding  ability. 

(2)  Sticking  after  cooling  on  a  hot  drum  of  both  new 
and  worn  linings. 

(3)  Change  of  thickness  due  to  the  absorption  of 
water  and  oil. 

The  general  considerations  are  inclusive  of  the 

(1)  Use  of  flexible-band  shoes  for  supporting  linings. 

(2)  Adoption  of  a  standard  method  of  riveting  sam- 
ples to  shoes. 

(3)  The  determination  of  the  proportion  and  quality 
of  asbestos  and  other  materials  used  is  not  considered 
necessary,  nor  is  a  test  for  volatile  matter  thought 
important. 

In  the  paper  the  apparatus  used  for  the  tests  was  de- 
scribed and  various  test  results  were  given.  In  some 
of  the  tests  water-cooled  drums  are  used  to  prevent 
the  brake  lining  from  attaining  such  a  temperature  that 
the  resinous  material  in  it  melts.  The  coefficient  of 
friction  of  brake  linings  was  found  to  range  between 
0.25  and  0.75  for  water-cooled  drums,  and  between  0.11 
and  0.75  for  uncooled  drums.  The  majority  of  the  aver- 
ages for  complete  runs  were  between  0.35  and  0.45  for 
water-cooled  drums  and  between  0.45  and  0.50  for  un- 
cooled drums.  Tests  were  also  made  to  show  the  influ- 
ence of  water  and  oil  on  the  drum  on  the  brake  power 
and  the  results  plotted,  the  curves  being  included  in 
the  paper.  The  tests  also  covered  relative  durability 
and  rivet-holding  ability.  It  was  found  that  the  latter 
is  not  a  very  important  factor,  as  there  is  no  trouble 
whatever  from  rivet  holes  tearing  out.  The  author  sum- 
marized his  conclusions  as  follows: 

The  work  done  thus  far  permits  the  conclusion  that 
the  equipment  and  general  methods  developed  are  satis- 
factory for  laboratory  tests  to  ascertain  the  relative 
merits  of  fabric  brake  linings.  To  establish  a  suitable 
test  for  determining  the  relative  behavior  of  brake  lin- 
ings under  the  more  ordinary  service  conditions,  where 
the  application  of  brakes  is  intermittent  and  the  result- 
ant temperatures  are  comparatively  low,  further  work 
is  necessary.  The  severe  service  test  as  used  with  an 
uncooled  drum  is,  however,  believed  to  give  a  fair 
comparison  of  the  behavior  of  linings  when  subjected 
to  severe  service.  The  results  obtained  indicate  very 
low  values  of  the  coefficient  of  friction  as  a  result  of 
the  action  of  heat  on  the  impregnating  compounds. 
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Very  wide  differences  in  the  comparative  endurance 
of  linings  now  in  use  are  indicated  by  the  tests,  as  well 
as  the  possibility  of  marked  improvement  in  durability 
under  severe  service  conditions.  Owing  largely  to  the 
user's  inability  to  obtain  reliable  information  of  the 
relative  merits  of  linings  otherwise  than  by  prolonged 
use  in  actual  service,  purchases  are  made  almost  exclu- 
sively on  the  basis  of  first  cost  and  without  adequate 
consideration  of  quality  or  economy  in  operation.  The 
general  adoption  of  standard  tests,  such  as  have  been 
described,  will  assist  the  producer  materially  in  the  sys- 
tematic improvement  of  his  product. 

The  better  understanding  by  the  user  of  the  relative 
merits  of  brake  linings,  which  can  be  brought  about  in 
the  same  way,  will  cause  an  increased  demand  for  the 
better  materials,  those  giving  the  most  reliable  and  most 
economical  braking  service.  The  manufacturer  will  be 
spared  the  indignity  of  having  to  market  materials  on 
the  basis  of  first  cost  alone,  while  aware  that  a  relatively 
slight  increase  in  first  cost  would  permit  him  to  offer 
materials  that  will  give  the  user  from  50  to  200  per  cent 
more  value  in  braking  service. 

The  final  paper  of  the  session  was  on  Photographic 
Recording  of  Engine  Data,  by  A.  Trowbridge,  professor 
of  physics  at  Princeton  University.  Professor  Trow- 
bridge during  the  war  developed  an  automatic  high-speed 
camera  which  he  considers  to  possess  great  merits  for 
the  purpose  of  recording  the  motions  of  high-speed  appa- 
ratus. The  sensitized  paper  is  automatically  developed 
and  fixed  before  it  leaves  the  camera,  and  a  simple 
mechanism  allows  the  record  to  be  taken  at  one  speed 
and  the  paper  to  be  developed  at  another  speed.  The 
author  suggested  the  use  of  this  camera  for  taking  engine 
diagrams,  especially  at  high  speed. 

It  is  possible  to  study  variations  which  occur  in  time 
intervals  as  short  as  0.001  sec.  It  is  more  convenient 
to  transmit  electrically  to  the  camera  the  motion  that 
actually  takes  place  in  the  mechanism  than  to  attempt 
to  set  up  the  camera  itself  close  to  the  mechanism.    It 


wa.s  found  that  a  special  form  of  simple  string  galvano- 
meter is  very  convenient  and  meets  sati-jfactorily  the 
necessary  condition  that  its  moving  part  shall  move 
synchronously  with  the  motion  of  the  mechanism-  The 
moving  part  of  the  galvanometer  is  practically  weight- 
less, as  it  is  a  short  piece  of  wire  0.004  in.  in  diameter, 
and  its  motion  is  strongly  damped  by  the  magnetic  field 
in  which  it  is  placed.  When  a  current  is  sent  through 
this  wire  it  moves  in  the  magnetic  field  and  a  shadow 
of  this  motion  is  photographed  by  the  automatic  camera. 

In  practice  almost  any  slight  motion  can  be  converted 
into  a  flow  of  electricity,  so  that  the  applications  of 
photographic  recording  to  the  study  of  vibrations  in 
running  machinery  are  very  numerous. 

If  it  is  desired  to  study  the  pressure  changes  in  the 
cylinder  of  a  running  engine,  a  capsule  with  a  stiff 
diaphragm  can  be  screwed  into  a  pet-cock  opening  and 
the  motion  of  the  diaphragm  recorded  as  the  motion  of 
the  string  of  the  galvanometer.  On  any  one  record  it 
is  possible  to  secure  a  great  many  successive  explosions 
and  so  compare  them  and  draw  conclusions  as  to  the 
constancy  of  performance  under  supposedly  constant 
conditions.  The  timing  of  the  valves  or  the  spark  can 
be  determined  dynamically  with  an  accuracy  of  about 
0.0005  sec.  This  means  in  the  case  of  an  engine  running 
at  2000  r.p.m.  about  6  deg.  of  crankshaft  travel.  Thus 
the  lag  between  the  static  and  the  dynamic  timing  can 
be  determined  at  various  engine  speeds. 

In  a  cylinder  diagram  obtained  by  means  of  this  appa- 
ratus the  cylinder  pressure  is  plotted  against  the  time, 
instead  of  against  piston  position.  This  is  claimed  to 
be  a  great  advantage,  as  practically  all  the  important 
changes  in  the  cylinder  occur  near  the  ends  of  the  stroke, 
when  in  the  ordinary  diagram  the  time  scale  is  very 
small.  By  using  the  time  for  the  horizontal  scale,  changes 
occurring  near  the  ends  of  the  stroke  could  be  studied 
on  the  diagram  with  much  greater  accuracy. 

There  was  very  little  discussion  on  the  last  two  papers 
presented. 


Body  Engineering  Session 


By  J.  Edward  Schipper 


A  VARIED  program  covering  a  field  of  wide  interest 
in  body  engineering  practice  was  offered  at  the 
session  devoted  to  this  subject.  Papers  were  pre- 
sented on  body  seating  dimensions,  California  tops,  har- 
mony in  car  upholstery  and  the  manufacture  and  applica- 
tion of  automobile  varnishes  and  paints.  All  of  these 
were  discussed  from  a  number  of  different  standpoints 
resulting  in  one  of  the  most  valuable  sessions  of  the  Win- 
ter Meeting. 

George  E.  Goddard  presented  the  paper  on  Body  Seating 
Dimensions.  In  this  paper  the  dimensions  of  automobile 
body  seats  received  consideration  with  regard  to  the  fea- 
tures that  are  conducive  to  comfort.  A  diagram  was  pre- 
sented upon  which  the  dimensions  treated  were  indicated, 
and  a  tabulation  of  seat  dimensions  of  12  representative 
cars  was  included. 

Comments  were  made  upon  the  factors  influencing  seat 
dimensions,  as  well  as  recommendations  regarding  the 
different  desirable  dimensions.  The  considerations  were 
inclusive  of  cushion  height,  depth  and  slope,  leg-room  and 
head-room,  upholstery  shape  and  softness  of  trimming, 
foot-rest  and  other  control-element  locations,  factors  in- 
fluencing entrance  and  egress  provisions,  seat  widths  and 
advisable  front  and  rear-compartment  heights. 


The  author  recommended  the  standardization  of  a 
range  of  locations  'or  the  different  control  elemenla. 

This  paper  is  printed  in  full  on  other  pages. 

Attention  was  called  in  the  discussion  to  the  necessity  | 
for  allowing  suflficient  space  between  the  rim  of  the  steer- 
ing wheel  and  the  edge  of  the  body  seat.  This  is  the 
width  which  determines  the  ability  of  the  driver  to  enter 
and  leave  the  car  from  the  left  side.  In  Goddard's  paper  J 
he  gives  this  dimension  as  9  in.  This  is  about  an  average 
but,  in  the  discussion,  it  was  pointed  out  that  some  car* 
have  as  little  as  7  in,  at  this  point. 

Another  point  which  was  brought  up  in  the  discussion 
was  that  the  location  of  the  starter  pedal  should  be  very 
carefully  chosen  so  that  the  driver  ^vould  not  step  upon 
it  as  he  entered  the  car.  In  certain  locations  this  is  apt 
to  happen  and  if  it  occurs  while  the  engine  is  running 
the  results  are  apt  to  be  costly,  owing  to  the  great  danger 
of  stripping  the  starter  gear. 

Quite  a  little  interest  was  e.xcited  by  the  suggestion  for 
a  standardized  dummy  or  mannikin  to  be  used  in  deter- 
mining the  seat  layout  and  dimensions  of  the  front  and 
rear  compartments.  L.  C.  Hill  stated  that  at  McCook 
Field,  Dayton,  a  standardized  aviator  is  used  to  help  lay 
out  the  control  system;   in  fact,  he  said  a  great  many 
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ships  had  been  built  around  the  aviator  mannikin  with 
very  satisfactory  results.  A  point  to  be  considered  is 
that  the  mannikin  has  not  the  adaptability  of  the  human 
frame  and,  consequently,  allowance  must  be  made  for  this 
fact.  Whether  this  allowance  should  be  in  the  form  of 
making  the  dummy  larger  or  smaller  than  the  average 
man  it  was  supposed  to  represent,  was  a  debatable  point 
at  the  meeting  and  there  was  some  discussion  on  both 
sides. 

The  California  Top 

P.  W.  Steinbeck  discussed  California  tops.  This  type 
of  top,  with  which  the  industry  is  familiar,  was  designed 
very  largely  as  a  result  of  the  California  climate,  where 
the  days  are  warm  and  the  nights  cool.  The  top  is  a 
convertible  type  with  a  permanent  top  but  removable  side 
glasses.  The  early  forms  incorporated  side  glasses  at  the 
side  and  rear  but  a  rolling  curtain  at  the  front  adjacent 
to  the  driver's  seat  on  both  sides  of  the  car. 

The  present  type,  as  described  by  Mr.  Steinbeck,  has 
sliding  side  glasses  which  roll  back  into  the  rear  glass  and 
extend  forward  all  the  way  to  the  windshield,  giving  a 
completely  glassed-in  body  when  desired. 

W.  C.  Karns  of  A.  M.  Karns  &  Sons,  criticised  the 
California  top  because  of  the  fact  that  the  side  glasses 
do  not  open  with  the  doors.  On  a  request  for  the  cost 
of  such  a  body  as  described  by  Mr.  Steinbeck  the  latter 
stated  that  it  would  run  between  $350  and  $650.  Another 
inquiry  was  as  to  the  advantage,  with  this  cost,  of  this 
type  of  body  over  a  sedan.  The  author  replied  that  it  had 
no  advantage  as  far  as  body  construction  is  concerned 
but,  due  to  the  climatic  conditions  requiring  quick  change 
from  an  open  to  a  closed  type  of  body,  it  is  admirably 
suited  to  the  climate  of  California  or  other  places  where 
sudden  changes  from  heat  to  cold  are  experienced. 

Harmony  in  Upholstery 

R.  C.  Quaintance  discussed  harmony  in  car  upholstery. 
Taking  the  artist's  viewpoint,  the  author  discoursed  on 
the  subjects  of  color,  color  harmony  and  the  psychological 
effects  of  color,  as  a  prelude  to  a  discussion  of  how  the 
decoration  of  car  interiors  can  be  made  most  effective, 
this  being  necessary  because  of  the  elusive  quality  of 
good  taste,  a  quality  of  appraisal  rather  than  one  of  cre- 
ation, and  because  esthetic  taste  depends  upon  the  degree 
of  mental  development  of  the  individual,  although  pos- 
sessed in  some  degree  by  all. 

The  primary,  secondary  and  complementary  colors  were 
defined  and  their  mode  of  selection  described  preliminarily 
to  a  consideration  of  color  values  and  the  selection  of  the 
most  effective  color-schemes,  application  of  these  principles 
being  made  thereafter  to  the  decoration  of  car  interiors, 
inclusive  of  comments  on  the  most  suitable  fabrics  and 
patterns.  The  author  believes  that  color  will  be  considered 
eventually  in  the  automotive  industry  as  being  on  an 
equal  plane  with  lines  and  form. 

In  speaking  of  the  decoration  of  car  interiors  he  said, 
"It  cannot  be  emphasized  too  strongly  that,  in  the  natural 
expression  of  refined  taste,  the  purer  color  must  be  used 
sparingly  and  with  great  care.  The  tints  and  shades  or 
tones  are  to  be  favored.  The  chief  function  of  the  purer 
colors  is  emphasis  only  or,  if  one  can  so  refer  to  it,  the  purer 
colors  are  for  punctuation  only.  While  it  is  agreed  by 
most  students  that  complementary  colors  are  harmonious, 
{  there  are  certain  conditions  that  must  be  con:  idered,  chief 
among  which  is  area.  For  instance,  green  is  the  comple- 
mentary of  red.  For  certain  purposes  this  combination 
is  an  excellent  one.  When  applying  it  to  a  closed-car 
interior,  we  must  neutralize  the  dominant  hue.  Professor 
Munsell  has  compiled  a  color  chart  which  shows  that  red 
is  twice  as  strong  as  green  in  what  he  terms  'chroma'. 


In  this  instance,  he  says,  we  will  regulate  the  area;  so 
that  our  dominant  color  is  green  and  considerably  lowers 
the  value  of  the  red  by  darkening  it.  The  green  itself 
might  well  be  grayed,  preferably  to  an  olive,  and  we  then 
find,  in  applying  the  two  complementary  colors  to  a  closed- 
car  interior,  that  the  color  scheme  has  worked  out  to  an 
olive-green  cloth  with  a  maroon  stripe.  It  is  a  combination 
that  is  suggestive  of  spring  and  of  the  garb  of  nature  and 
is  representative  of  life,  youth  and  freshness;  a  combina- 
tion of  warm  and  cold  colors  that  is  agreeable  and  restful, 
since  the  maroon  stripe  supplies  sufficient  life  to  tone  up 
the  combination. 

"In  passing  it  may  be  well  to  remark  that  nature  sup- 
plies a  wealth  of  harmony  which  must  be  studied  to  be 
appreciated.  The  student  will  observe  quickly  that  nature 
employs  a  relatively  small  amount  of  pure  colors.  Even 
the  beautiful  sunsets  are  devoid  of  pure  colors;  all  of 
the  beautiful  effects  arise  from  ever-changing  combina- 
tions of  tints  and  shades. 

"A  point  to  be  borne  in  mind  in  regard  to  harmony 
in  car  upholstering  is  the  fact  that  the  less  obvious  the 
color  element  is,  the  most  quality  the  different  tones  pos- 
sess. This  is  applicable  equally  to  color  harmony  in  other 
fields. 

Warm  Tones  in  Enclosed  Cars 

"The  warmer  tones  are  to  be  preferred  for  use  in  a 
closed  car  as  against  the  colder  tones.  By  those  who  have 
understood  the  subject,  the  warmer  tints  have  been  selected 
with  a  view  to  making  the  interior  cheerful  and  inviting 
in  its  appeal,  and  to  make  it  as  pleasant  as  a  w^ell-appointed 
drawing-room  in  its  season  of  greatest  usefulness,  winter. 
The  same  interior  can  be  made  cool,  quiet  and  restful 
during  summer,  by  the  use  of  slip-covers  having  a  color 
scheme  based  upon  the  cold  side  of  the  color  circle.  Slip- 
covers serve  other  purposes,  chief  among  which  is  the 
protection  of  the  upholstery  from  dust  and  dirt  during 
periods  in  which  the  windows  frequently  are  lowered  when 
driving. 

"A  still  different  kind  of  color  harmony  that,  I  am  sorry 
to  say,  is  extremely  popular  with  many  car-builders,  is 
what  is  termed  a  mono-chromatic  group.  This  is  made  up 
of  two  or  more  tones  of  the  same  color.  It  is  the  most 
unobtrusive  and  conservative  harmony  scheme  possible. 
It  is  always  safe,  but  seldom  interesting.  There  is,  how- 
ever, an  even  more  severe  treatment,  that  of  employing 
a  single  solid  tone.  This  practice  requires  painstaking 
care  in  the  selection  of  laces,  curtains,  curtain  cords  and 
other  trimming  accessories  to  insure  perfect  matching.  I 
have  seen  some  excellent  examples  of  this  type  in  the 
products  of  custom  body-builders,  but  I  do  not  commend 
its  use  to  large  manufacturers.  This  treatment  would  not 
wear  well  with  some  personalities;  it  would  become  ex- 
tremely monotonous  and  probably  tiresome. 

"In  the  mono-chromatic  harmonies,  those  employing  two 
or  more  tones  of  the  same  color  and  any  other  schemes 
except  the  solid  tone,  it  is  possible  to  give  the  interior 
that  natural  balance  of  light  over  darkness  that  is  con- 
sidered of  prine  importance  in  all  decorative  fields.  In 
this  case  the  floor  covering  would  be  of  the  darkest  shade, 
the  body  cloth  a  trifle  lighter  and  the  trimmings  and  head 
lining,  if  one  is  used,  of  a  still  lighter  shade.  In  interiors 
of  this  nature,  it  is  possible  to  make  the  color  scheme 
interesting  by  the  use  of  one  or  more  bright  spots  such 
as  an  enameled  handle  or  vanity  case,  or  by  using  other 
interior  fixtures.  This  should  be  of  a  color  complementary 
to  the  dominant  color.  If  we  must  have  mono-chromatic 
car-interiors,  let  us  at  least  liven  them  up.  If  we  insist 
that  the  cloth  manufacturer  supply  us  with  fabrics  con- 
taining two  or  more  neutral  shades,  then  let  us  liven  up 
the  interior  by  the  use  of  color  in  other  interior  fittings. 
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"I  wish  to  urge,  however,  that  we  be  reasonable.  Judg- 
ing from  the  descriptions  I  have  read  of  the  cars  shown 
at  the  recent  Paris  Salon,  our  European  friends  have 
achieved  some  remakably  grotesque  discords  in  this  line; 
apparently,  this  is  a  reaction  from  the  recent  war.  Some 
of  the  cars  shown  must  have  been  extremely  ludicrous; 
nevertheless,  we  can  learn  much  from  the  Europeans.  Not 
all  of  their  creations  are  to  be  classed  as  freakish;  in  fact, 
all  Latins  are  more  artistic  than  Saxons  as  a  rule  and, 
generally,  they  are  much  more  fond  of  color. 

"There  are  three  general  types  of  fabric,  cotton,  wool 
and  mohair.  Of  the  first,  cotton,  little  need  be  said.  Cot- 
tons are  used  generally  in  the  cheaper  cars  only,  although 
the  cotton  velours  had  an  extensive  run  in  the  medium- 
grade  cars  during  the  war  period,  as  did  the  cottons  also. 
These  velours,  while  giving  a  rich  luxurious  effect,  are 
not  really  serviceable.  The  mohairs  woven  from  the  hair 
of  the  angora  goat  are  extremely  serviceable  and  have 
enjoyed  several  years  of  popularity.  But  the  fabric  that 
seems  to  be  the  most  desirable  from  all  angles  of  style, 
wearing  quality  and  appropriateness  is  the  various  kinds 
of  woolen  cloths.  They  vary  in  weaves  and  weights  and 
a  particular  type  can  be  found  for  any  upholstery  pur- 
pose. 

"A  point  to  be  borne  in  mind  when  selecting  fabrics  is 
that  any  pronounced  figure  will  soon  grow  extremely  tire- 
some. The  eye  requires  complete  rest  in  a  closed  car,  rest 
from  the  continuous  motion  outside.  The  influence  of  the 
interior  should  be  pne  that  is  felt  rather  than  seen;  for 
this  reason  the  brocades,  tapestries  and  chintzes,  or  other 
furniture  upholsteries,  have  no  place  in  the  correctly  ap- 
pointed motor-car.  The  pattern  should  be  small  and  un- 
obtrusive and  appear  in  the  body  lining  only. 

"Some  manufacturers  have  experimented  extensively 
with  woolen  cloths  and  to-day  are  weaving  a  cloth  on  looms 
especially  designed  for  automobile  fabrics.  Special  finish- 
ing machinery  has  been  built  to  impart  a  broadcloth 
finish  to  all  woolen  cloths.  A  fabric  that  promises  to 
become  extremely  popular  is  the  new  worsted  cloth.  Some 
of  this  is  all  worsted,  and  some  grades  are  only  worsted 
faced.  These  cloths  trim  well  and  have  unusual  wearing 
qualities.  Another  new  fabric  that  has  great  promise  is 
the  mohair  sateen,  a  flat  woven  mohair.  This  can  be  made 
in  a  wide  variety  of  shades  and  various  patterns  and, 
strange  as  it  may  sound,  is  guaranteed  by  the  manu- 
facturer to  outwear  the  car. 

A  Plea  for  More  Color 

"In  conclusion,  I  want  to  enter  a  plea  for  more  color; 
more  color  in  the  interior  and  more  color  in  the  exterior. 
We  literally  have  worked  the  funereal  color,  black,  to 
death.  For  years  we  have  painted  the  majority  of  our 
cars  black.  We  have  had  too  much  of  it.  We  should 
brighten  the  cars  with  color.  As  a  result  of  the  continued 
practice  of  using  black,  we  have  killed  many  an  owner's 
pride  in  his  car.  When  one  drives  home  in  a  new  car 
in  these  days,  it  is  impossible  to  feel  that  one  is  creating 
any  stir  in  the  neighborhood.  In  fact,  one's  neighbor 
is  very  apt  to  remark  over  the  back  fence,  'I  see  you  got 
the  old  bus  washed  up'." 

Discussion  on  this  paper  brought  out  the  fact  that  there 
was  a  live  interest  among  manufacturers  in  getting  away 
from  the  drab  color  scheme  which  has  come  to  be  part  of 
production  bodies.  Due  to  the  chemistry  of  certain  colors, 
particularly  blue,  these  colors  have  a  tendency  to  fade  more 
rapidly  than  others  which  necessitates  using  them  with 
cars. 

L.  Valentine  Pulsifer  presented  a  paper  on  the  Manu- 
facture and  Application  of  Automobile  Varnishes  and 
Paints.  Pulsifer  stated  that  the  ability  of  an  automobile 
finish  to  remain  new  is  the  product  of  four  elements, 


the  .slighting  of  any  one  of  which  U  bound  to  be  fatal  to 
satisfactory  re.sult.s.  The  four  elements  are  the  proper 
quality  of  the  material.s,  engineering  of  the  HyHtem,  method 
of  application,  and  care  of  the  finish.  The  responsibility 
for  these  four  essential  elements  is  divided  amonjr  —  ? 
different  intere.sted  parties,  the  maker  of  the  var 
and  paints,  the  builder  of  the  automobile  and  the  owner 
of  the  finished  product. 

The  automobile  manuf?"^"-"r  is  interested  particalarly 
in  twt  phases  of  this  pn  .'iti,  the  engineering  of  the 

system  and  the  method  of  application.  Given  the  proper 
quality,  the  manufacturer  can  secure  good  results  if  he 
properly  lays  out  the  system  of  application. 

Materials  for  Painting 

Five  basic  materials  are  used  in  automobile  paa.iiing; 
those  for  priming,  surfacing,  coloring,  rubbing  and  finish- 
ing. Each  of  these  performs  a  distinct  and  different 
function  and  all  are  necessary  to  a  complete  painting 
operation. 

The  primer  forms  the  bond  between  the  surface  to  be 
painted  and  the  subsequent  coats  of  material;  it  is  the 
foundation  of  the  whole  structure. 

It  must  be  of  suitable  nature  to  perform  its  duties 
properly  and  be  applied  over  a  surface  properly  prepared 
to  receive  it.  The  surfacing  materials  are  used  for  the 
purpose  of  building  up  a  smooth  surface  on  which  to 
apply  the  color,  rubbing  and  finishing  coats.  There  are 
two  types,  those  surfaced  by  sandpapering  and  those  by 
pumice.  The  latter  are  tougher  and  more  dense  and,  al- 
though they  require  more  time  and  labor,  give  more  com- 
plete and  durable  results.  Coloring  materials  include  the 
so-called  ground  colors,  Japan  colors,  flat  colors  or  body 
colors.  They  form  a  dense,  opaque  ground  on  which  to 
apply  the  subsequent  rubbing  coats.  They  are  extremely 
rapid  in  drying,  show  no  gloss  and  should  be  semi-porous 
in  nature  to  permit  the  varnish  of  the  first  rubbing  coat 
to  penetrate  to  a  certain  extent.  Rubbing  materials  com- 
prise all  types  of  clear  and  colored  rubbing  varnish  and  a 
preponderance  of  gum  in  their  make-up  gives  them  a  hard- 
ness that  permits  of  their  being  rubbed  to  a  smooth  sur- 
face. This  is  done  preferably  with  pumicestone  flour,  a 
felt  pad  and  water.  They  range  from  materials  that  air 
dry  to  rub  overnight  to  those  that  take  four  days  to  reach 
the  requisite  hardness  for  proper  rubbing  down.  The 
colored  rubbing  varnishes  are  either  facton.*  made  by 
grinding  the  proper  dry  pigment  into  the  varnish  or  shop 
made  by  the  careful  addition  of  japan  color  to  the  clear 
rubbing  varnish.  The  type  of  rubbing  varnish  selected 
is  gaged  by  the  character  of  the  work,  thr-  '  .^r  and 
more  durable  grades  being  indicated  for  the  :  -v^s  of 

finish. 

Finishing  varnishes  used  in  automobile  work  re{v\  -  * 
the  most  highly  developed  type  of  oleo-resinous  vir:  :-h 
used  for  any  purpose.  They  must  work  and  flow  t.vU;'.- 
lessly,  dry  within  a  reasonable  tim-*,  present  a  surface  of 
mirror-like  smoothness  and  possess  adei^uate  toughness 
and  elasticity  to  insure  long  life.  Hardening  to  a  final 
thickness  of  less  than  .001  in.,  they  must  protect  the  whole 
paint  and  varnish  structure  against  all  *he  elements,  and 
only  too  often  against  the  abuse  or  neglect  of  a  careless 
or  ignorant  owner. 

Body  varnishes  should  be  chosen  for  their  paleness  of 
color,  freedom  and  safety  of  working,  speed  and  perfection 
of  flowing,  speed  of  drying  and  hardening  and  relation  to 
durability,  fullness  of  body  and  brilliancy  of  finish.  A 
different  tyipe  of  finishing  varnish  should  be  chosen  for 
the  hood,  fender  and  wheels  from  that  used  on  the  body, 
since  there  is  need  for  a  varnish  more  resistant  to  the 
action  of  mud,  water,  oil.  grease  and  soap  than  is  required 
on  the  body. 
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Pulsifer  in  his  paper  brings  out  the  necessity  for  prop- 
erly engineering  the  paint  system.  The  five  basic  ma- 
terials outlined  must  be  applied  in  proper  combination  into 
the  finished  paint  structure.  He  points  out  that  it  is  just 
as  bad  to  pile  on  unnecessary  coats  as  it  is  to  leave  off 
materials  that  are  necessary  to  the  system.  Just  enough 
coats  should  be  specified  to  produce  the  desired  degree  of 
fullness  of  finish. 

In  laying  out  the  system  for  a  given  job  it  cannot  be  over- 
emphasized that  the  five  basic  materials  must  be  chosen 
not  only  for  their  individual  merit  but  for  their  ability  to 
pull  together.  To  obtain  the  proper  correlation  of  the 
various  coats  the  elasticity  of  the  succeeding  materials 
should  be  gradually  decreased  from  the  primer  to  the  flat 
color  and  then  gradually  increased  up  to  the  finishing 
varnish.  This  result  is  obtained  by  using  an  elastic 
primer.  Next,  a  coat  intermediate  in  elasticity  between 
the  primer  and  the  surfacer  is  used;  it  is  the  so-called 
half-and-half  or  elastic  roughstuff.  Then  the  surfacer 
itself,  possessing  less  elasticity,  is  applied  and  next  the 
flat  color  possessing  practically  no  elasticity.  This  should 
be  followed  by  gradually  increasing  the  elasticity  of  the 
rubbing  coats  produced  by  making  each  succeeding  coat 
lower  in  japan  color  or  pigment  content  and,  finally,  cap- 
ping the  whole  with  a  finishing  varnish  possessing  the 
greatest  degree  of  elasticity  possible. 

In  discussing  the  method  of  application,  of  which  there 
are  four,  namely  dipping,  spraying,  flow  coating  and 
brushing,  Mr.  Pulsifer  stated  that  the  dipping  process  is 
used  principally  for  the  application  of  black  baking  japans. 
Spraying  by  air  brush  or  air  gun  affords  the  best  method 
for  the  application  of  the  primer  surfacer  and  flat  color 
coats.  Flow  coating  is  a  method  of  applying  rubbing  and 
finish  varnish  that  was  first  tried  on  a  very  small  car  and 
now  is  in  use  in  a  number  of  large  plants  producing  higher- 
grade  cars.  It  has  to  be  used  cautiously,  as  in  a  great 
many  instances  it  is  not  highly  successful  in  obtaining  the 


desired  fullness  and  durability.  Flow  coating  finishing 
varnish  results  in  a  thinner  residual  film  than  is  produced 
by  the  proper  brushing  of  the  same  varnish.  The  lack  of 
fullness  of  a  flow  coated  finishing  varnish  can  be  corrected 
by  extreme  care,  but  such  care  is  hardly  possible  with 
piecework. 

If  time  and  space  were  no  object  there  would  be  no 
choice  in  final  results  between  proper  air  drying  and  proper 
forced  drying.  Care  must  be  taken,  however,  against  too 
great  an  application  of  heat  or  too  rapid  application  of  the 
heat,  or  too  little  moisture  content  for  the  amount  of  heat 
used,  all  of  which  will  cause  case  hardening  of  the  surface 
rather  than  proper  hardening  throughout. 

Surfaces  in  finishing  are  either  sandpapered  or  rubbed 
with  block  rubbing  stone  and  water.  Sanding  surfaces 
should  not  be  rubbed  along  with  the  use  of  water  because 
they  are  too  porous.  The  best  practice  on  rubbing  coats 
is  by  felt  pad  and  water,  as  it  gives  the  best  combination 
of  appearance  and  durability. 

Some  discussion  was  created  by  this  paper  on  the  de- 
sired number  of  coats,  and  Pulsifer  emphasized  the  fact 
that  too  many  coats  is  just  as  bad  as  too  few  because  of 
the  tendency  toward  cracking  and  chipping  under  the  influ- 
ence of  the  weaving  of  the  body.  He  stated  that  for  a 
long  time  it  was  considered  meritorious  to  apply  a  great 
many  coats  to  a  body,  but  that  experience  has  brought  out 
the  fact  that  this  is  not  in  the  interest  of  durability. 

Another  point  which  was  brought  out  into  the  discus- 
sion is  that  in  cleaning  it  is  much  more  preferable  to  use 
benzol  than  gasoline,  because  of  the  greater  volatility  of 
benzol.  The  same  primer  can  be  used  for  aluminum  as 
for  steel,  but  owing  to  the  nature  of  aluminum  surface 
it  is  highly  important  that  it  be  properly  cleaned  if  any- 
thing like  a  durable  paint  job  is  to  be  secured.  It  is 
particularly  necessary  that  any  solder  which  may  be 
present  on  the  body  be  cleaned  off  before  the  primer  is 
applied. 


Material  Session 

By  J.  Edward  Schipper 


DISCUSSION  of  materials  entering  into  the  makeup 
of  automotive  products  occupied  the  attention  of 
various  members  of  the  S.  A.  E.  for  an  entire 
afternoon.  Papers  on  chrome  molybdenum  steel,  con- 
tinuous die  rolling,  drop  forging  practice  and  malleable 
iron  castings  made  a  program  which  excited  the  interest 
of  a  number  of  metallurgical  members  of  the  Society. 

C.  N.  Daw,  metallurgical  engineer,  Studebaker  Corp., 
presented  a  paper  on  "Chrome  Molybdenum  Steel  Appli- 
cations from  the  Consumers'  Viewj.jojnt."  This  concern  has 
used  over  2,000  tons  of  molybdenum  steel  of  various 
analyses.  This  has  been  put  through  production  in  the 
form  of  rear  axle  shafts,  transmission  gears  and  shafts, 
steering  knuckles,  steering  knuckle  pins,  ring  gears,  drive 
pinions  and,  in  fact,  for  all  alloy  steel  parts. 

Mr.  Daw  states,  in  his  paper,  that  by  a  process  of  elim- 
ination, it  became  clear  that  steel  containing  molybdenum 
approximating  .30  to  .40  per  cent  with  chromium  1.00 
per  cent  and  carbon  above  .30  per  cent  should  be  avoided 
when  water  is  desired  as  the  quenching  medium  and  where 
cracker  shearing  is  used.  An  analysis,  showing  a  carbon 
content  below  ,30  and  above  .23  per  cent  with  a  chromium 
content  of  .70  to  .90  per  cent  and  molybdenum,  .30  to  .40 
per  cent  gives  satisfactory  results  v/ith  water  as  a  quench- 
ing medium,  there  being  no  cause  for  concern  pertaining 
to  the  development  of  quenching  cracks. 


A  great  number  of  tests  were  cited  by  Mr.  Daw  and  his 
paper  is  largely  concerned  with  the  results  obtained  from 
these  tests  and  with  the  prospects  of  other  data  which 
will  be  secured  from  subsequent  tests.  An  extensive  test 
was  run  involving  the  pulling  of  approximately  400 
tension  pieces  turned  from  heat  treated  stock  varying  in 
size  from  %  in.  round  to  2  in  square.  The  sizes  used 
were  %,  1  and  iy2  in.  rounds  and  2  in.  squares.  The 
three  smaller  sizes  were  obtained  by  forging  down  from 
the  2  in.  square  hot  rolled  forging  bars.  The  2  in.  square 
test  pieces  were  taken  directly  from  the  bar,  no  work  hav- 
ing been  put  upon  them. 

The  wide  heat  treating  range  of  a  given  steel  is  a 
property  upon  which  great  stress  always  seems  to  be  laid, 
but  in  Mr.  Daw's  tests  he  states  that  no  attempt  has  been 
made  to  determine  this  for  the  reason  that  in  this  present 
day  of  accurate  metallurgical  control  we  do  not  need  a 
100  to  200  degree  quenching  range.  What  consumers  are 
mostly  interested  in  is  to  determine  the  lowest  quenching 
temperature  that  can  be  commercially  used  and  still  obtain 
the  maximum  physical  properties.  With  this  in  mind, 
quenching  temperatures  ranging  from  1550  to  1650  deg. 
Fahr.  were  used  in  the  case  of  the  chrome  molybdenum, 
chrome  vanadium  and  chrome  steels,  while  1475  to  1575 
deg.  Fahr.  were  used  in  connection  with  the  chrome  nickel 
steel. 
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Mr.  Daw  interprets  the  results  of  his  tests  by  means 
of  the  merit  index  suggested  by  H.  T.  Chandler  and 
presented  in  a  paper  by  John  D.  Cutter  before  the  Ameri- 
can Society  for  Steel  Treating.  This  formula  is  as 
follows : 


I  =  i/o  e  (E  +  S) 
where 


(100  — R) 


I  =  the  merit  index 

e  =  the  percentage  of  elongation  in  2  in. 
E  =  the  elastic-limit  in  terms  of  1000  lb.  per  sq.  in.;  in 

the  tests  it  is  taken  as  the  yield-point 
R  =  the  percentage  of  reduction  in  area 
S  =  the  ultimate-strength  in  terms  of  1000  lb.  per  sq.  in. 

A  conclusion,  drawn  by  Mr.  Daw  from  his  tests,  is  that 
chrome  molybdenum  steel  for  heat  treated  automobile 
parts  has  considerable  merit.  In  view  of  the  fact  that  this 
steel  apparently  can  be  produced  in  unlimited  quantities, 
with  no  danger  of  shortage  of  molybdenum,  and  because 
it  has  been  produced  and  sold  at  a  lower  price  than  its 
closest  competitor,  chrome  vanadium  steel,  its  adoption 
has  been  sanctioned.  It  forges  entirely  satisfactorily  with 
the  particular  advantage  that  the  scale  formed  breaks 
away  from  the  forgings  very  easily.  With  proper  com- 
position, and  for  sizes  within  ordinary  limits,  it  cold 
shears  as  readily  as  the  other  grades  of  commercial  alloy 
steel.  It  responds  very  readily  to  the  heat  treating  opera- 
tions, and  the  percentage  of  forgings  falling  outside  of 
the  required  Brinell  hardnesses  are  very  small. 

With  reference  to  its  machining  qualities,  no  figures  can 
be  given  to  corroborate  the  claims  which  have  been  made 
with  regard  to  the  reduction  in  tool  cost.  In  tests  of  this 
type,  there  is  always  doubt  as  to  the  exact  uniformity  of 
the  tools  performing  the  tests,  also  the  results  obtained 
are  very  likely  to  be  peculiar  to  a  given  shop  and  not 
applicable  universally.  The  Studebaker  Corp.  has  satis- 
fied itself,  by  noting  the  machineability  of  the  tonnage 
that  has  passed  through  its  shops,  that  chrome  molyb- 
denum steel  machines  at  least  as  well  as  the  best  there  is. 
There  has  not  been  a  failure  insofar  as  the  corporation  has 
heard  of  any  part  made  of  this  steel  out  of  the  50,000  cars 
that  have  been  thus  far  produced  since  its  adoption. 

To  obtain  the  best  possible  results  with  case  hardened 
molybdenum  steel  parts,  it  has  been  found  necessary  to 
quench  from  the  carbonizing  box  into  oil  and  follow  this 
by  the  regular  double  heat  treatment  and  a  final  draw  at 
375  to  400  deg.  Fahr.,  timing  each  operation  as  carefully 
as  possible.  Mr.  Daw  draws  attention  to  two  particular 
advantages  that  should  be  noted  in  that  chrome  molyb- 
denum will  take  on  a  given  case  depth  in  10  per  cent  less 
time  than  chrome  nickel  steel.  Also  there  will  be  a  result- 
ant average  increase  in  Shore  hardness  of  from  5  to  7 
points.  Despite  the  fact  that  the  Studebaker  Corp.  has 
not  received  many  complaints  with  regard  to  failures  of 
case  hardened  parts  of  chrome  molybdenum  steel,  it  has 
seen  fit  to  discontinue  this  particular  grade  for  this 
purpose.  Chrome  nickel  steel  apparently  still  holds  the 
first  place  among  commercial  steels  for  case  hardening  of 
important  parts.  It  is  the  opinion  of  Mr.  Daw,  however, 
that  nickel  molybdenum  steel  will  be  a  sarious  contender. 
Chrome  molybdenum  steel  should  prove  entirely  satisfac- 
tory for  parts  in  which  hardness  alone  is  the  chief  factor 
but  should  be  considered  carefully  before  being  used  in 
important  parts  in  which  combined  toughness  and  hard- 
ness are  requisite,  such  as  gears,  steering  knuckle  pins 
and  the  like. 

Considerable  discussion  on  this  paper  brought  out  very 
strongly  the  fact  that  engineers  and  metallurgists  believe 
the  Brinell  hardness  to  be  an  essential  specification.    John 


H.  Xel.son,  metallurgical  engineer  of  the  Wyman-Gordon 
Co.,  brought  out  the  fact  that  the  Brinell  hardnew  is  used 
by  a  great  many  con.sumers  for  testing  uteel  and,  conse- 
quently, should  \Hi  included  in  the  tables.  Ralph  H.  Sherry, 
metallurgical  engineer  of  the  Willys  Corp,,  ag^reed  with 
Mr.  Nelson  on  the  desirability  of  including  Brinell  hard- 
ness figures  in  the  specifications.  He  also  stated  that  he 
was  not  quite  in  agreement  with  the  use  of  the  merit  index 
formula  as  a  means  of  determining  steel  qualifications. 
A  ni  mber  of  other  members  brought  out  the  same  objec- 
tion but  no  suggestions  as  to  another  method  of  arriving 
at  comparisons  were  offered.  A  question  was  raised  as 
to  whether  the  molybdenum  steels  referred  to  in  Mr. 
Daw's  paper  were  calcium  molybdenum  alloys  or  ferro 
molybdenum.  It  was  made  clear  that  these  were  manu- 
factured with  ferro  molybdenum.  In  commenting  on  the 
merit  formula,  Mr.  Nelson  .stated  that  he  preferred  all  of 
the  steels  shown  in  one  of  Mr.  Daw's  tables  to  tho«e  con- 
tained in  another,  although  the  merit  index  does  not  make 
clear  the  superiority  of  these  steels. 

Continuous  Die  Rolling 

G.  R.  Norton,  in  his  paper  on  "Continuous  Die  Rolling," 
described  this  process  of  manufacture  and  the  product 
possible  with  it.  The  improvements  that  have  been  made 
have  been  as  a  result  of  efforts  to  produce  more  compli- 
cated sections  by  this  process  with  greater  accuracy.  Th« 
method  is  of  considerable  interest  to  automotive  engineers 
in  view  of  the  fact  that  it  has  been  ver>'  satisfactorily 
used  for  such  structural  parts  as  front  axle  I-beam  blanks, 
and  rear  axle  drive  shafts.  Mr.  Norton  illustrates  in  his 
paper  front  axle  I-beam  blanks  that  can  be  finished  under 
one  hammer  for  either  the  Elliott  or  reverse  Elliott  type 
of  axle.  He  also  mentions  blanks  for  camshafts  which  are 
ready  to  strike  for  finishing  thus  eliminating  the  blocking 
or  upsetting  operation  and  the  rolling  in  dies  immediately 
preceding  forging.  Spring  clips  can  be  rolled  with  the 
offsets  for  bending  exactly  as  forged-  A  small  amount  of 
flash  is  produced  which  requires  cold  trimming  before  the 
clips  are  bent.  Rear  axle  driveshafts  can  be  rolled  and, 
after  trimming,  are  ready  for  hardening  and  machining. 

Drop  Forging  Practice 

J.  H.  Nelson,  chief  metallurgist  of  the  Wyman-Gordon 
Co.,  presented  a  paper  on  "Drop  Forging  Practice."  He 
states,  in  his  treatise,  that  the  drop  forging  industry-  has 
contributed  largely  to  the  phenomenal  growth  of  the  auto- 
motive industry  during  the  past  decade.  Drop  forgings  for 
automotive  construction  are  made  to-day  in  large  quantities 
from  a  great  variety  of  steels,  both  plain-carbon  and  alloy, 
the  particular  grade  of  steel  used  being  dependent  upon 
the  part  to  be  forged  and  the  duty  required  of  the  part. 
With  the  increase  in  the  number  of  forge-shops  that  has 
occurred  within  the  last  few  years,  it  is  no  longer  a  prob- 
lem to  have  a  forging  made,  but  rather  to  secure  the  neces- 
sary quality  in  the  forging  wh-»n  completed;  and  this 
matter  of  satisfactory  quality  is  not  something  that  is 
apparent  on  the  surface  of  the  forging.  Two  forgings 
may  be  identical  in  appearance,  size,  shape,  amount  of 
finish  and  even  forged  from  the  same  jrade  of  material; 
yet,  from  a  quality  standpoint,  they  may  be  decidedly 
different.  This  difference  may  be  due  to  any  one  or  to  a 
combination  of  the  following  factors: 

1.  Method  of  forging 

2.  Method  of  heating  for  forging 

3.  Inspection  and  supervision  of  forging 

4.  Inspection  of  raw  stock 

5.  Segregation  of  raw  stock 

6.  Heat-treatment  of  the  finished  forging. 

7.  Testing  of  the  finished  product 


122 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


January  19,  1922. 


Inspection  of  Raw  Stock 

Inspection  of  raw  stock  should  consist  of  (a)  surface 
inspection  to  determine  the  fitness  of  the  material  for  use 
in  forgings,  such  as  an  examination  for  size,  seams,  scale, 
burns  and  the  like,  and  (b)  chemical  analysis  to  determine 
the  fitness  for  use  in  the  various  parts,  to  determine  the 
segregation  of  the  elements  in  the  bars  and  to  determine 
mixed  heats. 

Mixed  heats  are  of  two  kinds,  those  that  are  deliberate- 
ly mixed  at  the  mill  and  those  that  are  accidentally  mixed 
at  the  mill.  Under  deliberately  mixed  heats,  we  find  steels 
of  the  same  grade  but  from  different  melts  that  are  rolled 
into  bars  and  furnished  to  a  customer  under  the  same  heat 
number.  Such  heats  are  made  up  from  ingots  that  have 
the  same  or  nearly  the  same  chemical  composition,  as  to 
the  hardening  or  alloying  constituents.  Heats  of  this 
character  are  of  an  endless  source  of  trouble  to  forge- 
shops  that  endeavor  to  keep  melts  of  steel  of  the  same 
grade  segregated.  Unintentionally  mixed  heats  are  due  to 
a  few  bars  of  a  different  grade  of  steel  becoming  mis- 
placed. While  this  is  a  source  of  annoyance,  it  is  readily 
detected  chemically  and  the  bars  are  then  rejected. 

Segregation  of  Raw  Stock 

Segregation  of  raw  stock  of  the  same  grade  by  melts  is 
absolutely  essential  if  quality  forgings  are  to  be  produced. 
It  is  not  only  necessary  to  segregate  the  stock  in  the  yard 
but  it  is  equally  necessary  to  segregate  the  forgings  made 
from  the  stock  until  they  have  been  completely  heat-treated 
and  are  ready  to  ship  to  the  customer. 

Nelson  gave  in  his  paper  tabular  data  of  the  chemical 
analyses  and  physical  properties  of  107  different  heats  of 
carbon  steel  used  recently.  They  show  a  variation  in  draw- 
ing temperature  of  140  deg.  Fahr.  in  steels  of  practically 
the  same  chemical  composition  to  meet  the  same  physical 
property  specifications  based  on  more  than  1,000  tests  on 
this  grade  of  steel  taken  from  production  stock.  Nelson 
drew  the  following  five  conclusions  in  his  summary : 

(1)  Steels  of  the  same  grade  and  of  the  same  chemical 
composition  do  not  respond  in  the  same  way  to 
heat-treatment. 

(2)  To  heat-treat  with  minimum  loss,  only  steels  from 


the  same  melt  should  be   included   in   a   furnace 
charge. 

(3)  Stock  subjected  to  heat-treatment  should  be  care- 
fully segregated  into  piles  of  the  same  melt,  it 
should  be  kept  segregated  throughout  the  entire 
process  of  fabrication  to  produce  satisfactory  forg- 
ings of  uniform  quality. 

(4)  Tensile  and  hardness  tests  should  be  required  on  all 
heat-treated  forgings  to  check  the  thoroughness 
with  which  the  various  heat-treatment  operations 
were  performed. 

(5)  At  least  one  hardness  test  should  be  made  on  all 
heat-treated  forgings  to  insure  that  all  have  re- 
sponded to  the  heat-treatment  operations  in  the 
same  manner. 

Ralph  Sherry,  metallurgist  of  the  Willys  Corp.,  called 
attention  to  the  fact  that  in  drawing  by  the  use  of  the 
lead  pot  on  a  large  scale,  he  has  avoided  variations  in 
physical  properties.  He  stated  that  it  is  difficult  to  attain 
uniform  results  with  different  types  of  furnaces,  whereas 
with  the  lead  pot  it  is  possible  to  hold  the  temperatures 
within  very  close  limits.  In  replying  to  this  view,  Mr. 
Nelson  stated  that  this  is  solely  a  matter  of  temperature 
control  and  that  by  using  balanced  furnaces,  uniform 
results  can  be  obtained.  He  states  that  even  in  produc- 
tion it  is  possible  to  hold  the  temperature  within  a  5  deg. 
range.  He  is  perfectly  satisfied  with  the  uniformity, 
obtained  in  this  way  and  believes  that  it  is  solely  a  matter 
of  getting  good  furnaces  accurately  controlled.  In  the 
Wyman-Gk)rdon  plant,  pyrometers  are  used  at  the  front 
and  rear  end  of  each  furnace. 

Ralph  Sherry  stated  that  it  was  his  experience  with 
different  furnaces  held  exactly  uniform  and  checked  by 
six  pyrometers  variable  results  were  obtained,  whereas, 
with  the  lead  pot  greater  accuracy  was  secured  at  less  cost. 
W.  F.  Graham,  metallurgist  of  the  Spicer  Mfg.  Co.,  sup- 
ported Mr.  Sherry's  stand  on  the  use  of  the  lead  pot.  He 
also  commented  that  it  was  necessary  to  take  into  con- 
sideration the  percentage  of  carbon  and  manganese  to 
determine  the  drawing  temperature  range.  He  stated  that 
there  are  difficulties  in  the  way  when  the  carbon  content  is 
below  .30,  at  which  time  the  draw  is  practically  eliminated. 


Standards  Committee  Meeting 


A  SYNOPSIS  of  the  meeting  of  the  Standards  Commit- 
tee was  given  in  our  last  week's  issue.  Practically 
all  of  the  reports  were  accepted.  Some  proposals, 
however,  met  with  opposition,  and  after  the  subject  had 
been  fully  illuminated  from  both  sides,  a  vote  was  taken 
and  the  recommendation  was  either  accepted  or  referred 
back  to  the  Division  for  further  Cv)nsideration.  One  of 
these  items  was  that  in  the  report  of  the  Electrical  Equip- 
ment Division  regarding  a  change  in  the  shaft  extension 
for  electric  generators  in  connection  with  the  flange  sys- 
tem of  generator  mounting. 

There  are  two  sizes  of  this  flange  mounting,  known  as 
Nos.  1  and  2,  respectively.  The  first  is  designed  for  a 
small  size  and  the  second  for  a  large  size  generator.  The 
dimensions  of  the  flange  and  those  of  the  shaft  differ  in 
the  two.  It  appeared  that  some  users  of  the  small  size 
genei'ator  have  been  calling  for  the  flange  intended  for  the 
large  size  generator,  and  this  has  compelled  manufacturers 
of  generators  to  make  the  small  size  generator  with  two 
different  shafts ;  that  is,  the  driving  ends  of  the  two  shafts 
had  to  be  different.  This,  naturally,  is  undesirable  from 
the  production  standpoint,  and  it  is  also  illogical  from  an 
engineering  standpoint,  because  the  torque  to  be  trans- 


mitted is  exactly  the  same  in  both  cases.  It  was  sought  to 
remedy  this  difficulty  by  having  the  shaft  lengths  of  both 
mountings  changed  so  the  two  would  be  alike.  Shaft  diam- 
eters were  not  to  be  affected.  The':'e  was  determined  oppo- 
sition to  the  proposal  on  the  part  of  one  member,  on  the 
ground  that  only  one  of  the  mountings  was  intended  for 
one  size  of  generator,  and  if  so  used  the  difficulty  which  it 
was  sought  to  remedy  would  not  occur.  The  final  result 
was  that  the  item  was  referred  back. 

Several  other  reports  engendered  a  fairly  lively  discus- 
sion. Among  these  was  the  report  of  the  Roller  Chain  Di- 
vision providing  for  revised  minimum  breaking  strengths 
of  S.A.E.  roller  chains.  This  report  was  presented  by  H.  S. 
Pierce  of  the  Link-Belt  Co.  Mr.  Pierce  explained  that  the 
proposed  strength  requirements  were  less  severe  than  the 
present  ones.  The  reason  for  the  proposal  was  that  manu- 
facturers of  chains,  in  order  to  be  sure  to  obtain  the  ulti- 
mate tensile  strength  called  for  by  the  standard,  used  ma- 
terials and  processes  which  impaired  the  quality  of  the 
chain  in  other  respects.  The  pins  of  the  chains  are  case- 
hardened,  and  rather  than  use  a  ver>^  low  carbon  steel, 
which  gives  the  best  case,  the  manufacturers  would  use  a 
steel  with  a  higher  carbon,  which  would  give  greater  core 
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strength.  The  heat  treatment  also  was  adapted  more  ti) 
getting  a  strong  core  than  a  hard  case.  It  was  a  fact, 
though,  that  to  every  chain  that  broke  in  service  perhaps 
5000  wore  out,  and  resistance  to  wear  was  a  much  more 
important  factor  than  ultimate  tensile  strength.  A  letter 
from  the  Morse  Chain  Co.  was  read  opposing  the  proposal, 
on  the  ground  that  it  would  discourage  the  adoption  of 
superior  grades  of  steel  in  the  manufacture  of  roller 
chains.  The  proposal  was  also  objected  to  by  M.  C.  Horine 
of  the  International  Motor  Co.  He  pointed  out  that  the 
committee  which  drew  up  the  proposal  was  a  joint  com- 
mittee of  the  S.  A.  E.,  the  American  Society  of  Mechanical 
Engineers  and  the  American  Gear  Manufacturers  Asso- 
ciation, and  that  the  requirements  in  industrial  transmis- 
sion work  had  been  given  undue  attention,  so  that  the  pro- 
posal really  did  not  meet  automotive  requirements.  He 
was  of  the  opinion  that  the  proposed  strengths  were  too 
low;  Hans  Renold,  when  on  a  visit  in  this  country  some 
years  ago,  had  said  that  even  the  requirements  of  the 
standard  which  it  was  proposed  to  cut  were  quite  low.  Any 
chain  maker  who  would  sacrifice  wearing  quality  to  high 
tensile  strength  would  quickly  come  to  grief,  and  he  did 
not  believe  that  the  retention  of  the  present  standard 
would  work  out  that  way.  Besides,  foreign  manufacturers 
of  roller  chains  were  beginning  to  make  a  bid  for  Amer- 
ican business,  and  American  chain  makers  would  have  to 
look  to  their  interests.  Mr.  Pierce  in  reply  said  that  the 
object  of  the  committee  was  to  check  a  bad  tendency.  The 
wearing  quality  of  a  chain  depended  on  the  quality  of  the 
case  and  the  depth  of  same.  A  better  chain  was  obtained 
by  not  aiming  at  too  high  ultimate  strength,  because  the 
ultimate  strength  in  any  case  was  many  times  the  maxi- 
mum working  load.  The  figures  proposed  for  standardiza- 
tion were  testing  machine  or  static  values,  and,  moreover, 
they  were  minimum  values ;  average  strengths  were  gener- 
ally about  10  per  cent  greater.  E.  A.  Johnston  of  the  In- 
ternational Harvester  Co.  suggested  that  a  table  giving 
safe  working  loads  would  be  a  better  guide  to  the  designer 
than  the  proposed  table  of  minimum  tensile  strengths,  to 
which  Mr.  Pierce  replied  that  the  committee  was  taking  up 
problems  in  connection  with  chain  standardization  one  at  a 
time,  and  that  data  on  safe  working  loads  was  now  being 
gathered.  Upon  this  item  of  the  report  being  put  to  the 
vote  it  was  accepted,  together  with  an  amendment  by  H.  M. 
Crane  to  the  effect  that  the  point  that  the  values  in  the 
table  were  minimum  values  be  made  clearer. 

Engine  Numbers  Proposal  Adopted 

There  was  also  considerable  discussion  on  the  subject  of 
engine  numbers.  The  proposal  of  the  Division  has  already 
been  given  in  these  columns.  H.  M.  Crane  expressed  the 
view  that  numbers  formed  in  the  casting  would  be  much 
more  difllicult  to  alter  than  numbers  stamped  on  as  pro- 
posed, but  he  admitted  that  casting  the  numbers  on  might 
involve  difficulties  in  the  case  of  those  manufacturing  en- 
gines for  the  trade.  He  wanted  to  know  whether  there  was 
any  objection  to  the  S.  A.  E.  standardizing  two  methods  of 
numbering — casting  on  numbers  for  those  w^ho  could  use 
that  method,  and  a  second  preference  in  the  form  of  stamp- 
ing numbers  on  in  the  way  suggested  in  the  report,  for 
those  whose  practice  did  not  admit  of  the  first  plan.  J.  B. 
Fisher  of  the  Waukesha  Motor  Co.,  who  presented  ihe  re- 
port, agreed  that  casting  the  numbers  on  was  ideal,  but  the 
plan  presented  difficulties  in  the  case  of  engine  builders 
supplying  engines  to  a  dozen  or  more  customers.  A.  J. 
Scaife  of  the  White  Motor  Co.  asked  whether  the  approval 
of  the  Underwriters'  Laboratories  to  the  numbers  had  been 
received.  It  was  replied  that  the  Underwriters'  Labora- 
tories had  asked  for  samples  of  the  numbers  for  the  pur- 
pose of  testing  them  out,  and  these  had  been  supplied  them, 
but  no  report  had  yet  been  received.    Mr.  Burnett  of  the 


Standard.s  Committee  reported  that  a  representative  of  the 

Underwriters'  Latx>ratorieM  huid  attended  the  meeting  of 
the  Divi.sion  held  in  NovemVjer,  and  had  iriven  it  a3  his 
opinion  that  the  proposed  syHtem  of  numfjering  was  the 
most  promising  one  heard  of  yet.  C.  O.  Guernaey  of  the 
Service  Motor  Truck  Co.  .suggeMted  that  the  recommenda- 
tion be  referred  back  to  the  Committee  until  the  approval 
of  the  Underwriters'  Laboratorie.s  was  obtained,  because 
without  this  approval  the  method  would  have  no  practical 
advi-ntage.  H.  M.  Crane  moved  that  the  number  proposal 
be  made  a  recommended  practice  :  of  a  standard.    In 

commenting  on  this  Mr.  Burneii  -.u.i  that  the  proposal 
was  really  a  revision  of  an  existing  .standard  on  Engine 
Numbers  now  on  the  records  of  the  Society,  but  Mr.  Crane 
disagreed,  saying  that  the  old  sy.stem  of  numbers  was 
merely  for  purposes  of  record,  whereas  the  proposed  sys- 
tem was  a  safety  measure,  and  therefore  was  really  a  new 
subject.  Rising  votes  had  to  be  taken  both  on  the  amend- 
ment and  the  amended  motion,  the  former  toeing  adopted 
by  a  vote  of  11  to  10  and  the  latter  by  a  vote  of  14  t"  9. 

Fan  Belts  and  Pulleys 

Another  item  in  the  report  of  the  Engine  Divi-ion  tnat 
stirred  up  considerable  discussion  was  that  on  fan  belts 
and  pulleys.  G.  W.  Gilmer  of  Philadelphia  pointed  out  thai 
fan  diameter  alone  is  no  criterion  of  the  size  of  belt  re- 
quired to  transmit  the  power  necessary  to  drive  it.  The 
fan  belt  width  and  the  pulley  width  should  Ije  fixed  in  ac- 
cordance with  the  power  requirements.  It  is  a  mistake  to 
put  a  crown  on  both  the  driving  and  the  driven  pulley,  for 
the  reason  that  it  is  impossibl%to  get  the  two  crowns  abso- 
lutely in  line,  and  the  belt  will  then  follow  a  crooked  path. 
Only  one  of  the  pulleys  should  be  crowned  and  that  should 
be  the  driving  one,  because  the  crowning  cuts  down  the 
contact  surface,  and  in  a  fan  drive  the  driving  pulley  U 
always  considerably  larger  in  diameter  than  the  driven  one 
and  has  more  belt  contact  surface,  hence  cutting  down  this 
surface  is  not  so  serious  a  matter  as  it  would  be  if  the  sur- 
face on  the  driven  pulley  were  cut  down. 

In  the  report  the  terms  fan  drive  and  power  drive  were 
made  use  of,  and  Mr.  Fisher  was  asked  what  was  meant  by 
these  terms,  and  also  how  the  angle  for  Vee  belts  recom- 
mended was  arrived  at.  He  said  that  the  term  "fan  drive" 
applied  to  a  drive  for  the  fan  only,  whereas  "power  drive" 
was  intended  to  apply  to  a  drive  to  the  fan  and  other  acces- 
sories at  the  same  time.  The  angle  of  Vee  <  28  deg.  for 
power  drives,  38  deg.  for  fan  drives)  was  arrived  at  by 
averaging  present  practice. 

A  proposal  was  mi  de  by  the  Engine  Division  to  extend 
the  S.  A.  E.  engine  testing  forms  to  make  them  applicable 
to  stationary  engines.  It  was  suggested  that  on  Specifica- 
tion Sheet  B  provision  should  be  made  for  revording, 
under  Item  No.  32.  Lubrication,  the  Saybolt  viscosity  at 
Cold  Test.  150  deg.  Fahr.  and  350  deg.  Fahr.  A  communi- 
cation had  been  received  from  the  Bureau  of  Standards 
protesting  against  the  adoption  of  350  deg.  Fahr.  It  was 
pointed  out  that  at  that  high  temperature  all  oils  would 
show  practically  the  same  viscosity.  Standard  tempera- 
tures for  viscosity  tests  of  70.  130  and  210  deg.  had  been 
adopted  by  the  Institute  of  Petroleum  Technologists,  and  it 
was  felt  that  these  should  be  adhered  to  in  determining  the 
viscosity  of  lubricating  oils.  In  favor  of  the  recommenda- 
tion it  was  urged  that  these  standard  viscosity  tempera- 
tures had  been  fixed  long  before  the  advent  of  the  automo- 
tive engine  and  that  the  conditions  to  be  met  in  these  en- 
gines could  not  have  been  foreseen.  The  temperature  of 
350  deg.  was  chosen  because  it  was  thought  to  represent 
very  closely  the  temperature  of  the  walls  to  be  lubricated. 
The  cylinder  walls  may  not  be  as  hot  as  this  but  the  piston 
walls  certainly  reach  that  temperature.  In  opposition  to 
the  proposal  it  was  stated  that  the  oil  on  the  piston  and 
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cylinder  walls  in  normal  operation  is  not  the  same  oil  that 
is  put  into  the  crankcase.  It  is  generally  strongly  diluted 
with  condensed  fuel  and  therefore  has  a  materially  lower 
viscosity  than  the  oil  put  into  the  engine.  The  suggestion 
concerning  the  extension  of  the  engine  test  forms  was  ac- 


cepted as  made,  but  on  the  following  day,  at  the  business 
meeting  of  the  Society,  on  motion  of  H.  M.  Crane,  the  pro- 
posal to  provide  for  the  insertion  of  the  item  relating  to 
the  oil  viscosity  at  350  deg.  Fahr.  was  stricken  from  the 
report. 


Business  Session 


A  DEVIATION  from  practice  at  previous  S.  A.  E. 
annual  meetings  was  made  this  year  during  the 
business  session,  in  that  each  of  the  vice-presidents 
gave  a  brief  review  of  the  progress  made  in  that  particu- 
lar branch  of  the  industry  which  he  represents.  President 
Beecroft  in  opening  the  session  said  that  while  the  Society 
was  still  young  in  years  it  was  great  in  accomplishments. 
He  called  attention  to  the  excellent  program  which  had 
been  prepared  for  the  meeting,  and  extended  congratula- 
tions to  Chairman  Scott  of  the  Meetings  Committee.  A 
total  of  twenty-three  papers  had  been  secured  for  the 
meeting;  for  the  first  time  practically  all  of  the  papers 
had  been  printed  in  advance  and  members  and  manufac- 
turers who  might  be  interested  in  any  particular  paper  had 
been  circularized.  He  welcomed  Harry  Ricardo  as  guest 
of  the  Society,  Mr.  Ricardo  having  come  over  to  attend  the 
meeting  at  the  invitation  of  H.  L.  Horning.  In  giving  a 
brief  survey  of  the  activities  of  the  Society  during  the 
past  year  Mr.  Beecroft  expressed  the  view  that  the  most 
important  accomplishment  had  been  the  establishment  of 
the  Research  Department. 

Dr.  Dickinson,  who  was  to  start  the  program  of  the  ses- 
sion with  a  talk  on  Automotive  Research  in  1922,  was 
unfortunately  unable  to  be  present  on  account  of  sickness 
in  his  family.  H.  M.  Crane  said  that  the  greatest  piece 
of  work  accomplished  by  the  Society  the  past  year  had 
been  the  acquisition  of  Dr.  Dickinson's  services.  Whether 
consciously  or  unconsciously,  we  all  came  to  the  meetings 
of  the  Society  to  meet  other  engineers  and  by  contact 
with  them  learn  something  that  would  help  us  in  solving 
the  problems  that  confronted  us.  Unfortunately  many  of 
the  younger  members  could  not  come  to  these  meetings, 
and  it  was  this  that  would  make  the  research  department 
be  of  great  value.  The  idea  which  Mr.  Crane  conveyed 
was  that  members  who  seldom  had  the  opportunity  to 
profit  by  listening  to  the  discussions  at  S.  A.  E.  meetings 
should  take  advantage  of  Dr.  Dickinson's  familiarity  with 
automotive  literature  and  his  experience  in  automotive 
experimental  research  to  get  help  on  their  problems. 

Progress  of  Aviation 

Speaking  on  the  progress  of  aviation,  Mr.  Crane  said 
the  past  year  had  been  a  period  of  marking  time.  Still, 
the  efforts  here  and  abroad  to  adapt  the  airplane  to  com- 
mercial services  had  resulted  in  gieat  forward  strides. 
Attempts  to  use  war  machines  fo>'  commercial  purposes 
generally  had  ended  in  failure,  but  even  these  failures  had 
proven  instructive.  Mr.  Crane  referred  to  the  great 
handicap  to  the  commercial  exploitation  of  aircraft  that 
lay  in  the  lack  of  suitably  located  landing  fields,  illus- 
trating this  point  by  the  actual  experience  of  an  acquain- 
tance who  traveled  by  airplane  from  the  upper  part  of 
New  York  City  to  Atlantic  City,  Owing  to  what  may  be 
described  as  inadequate  landing  and  terminal  facilities 
the  entire  trip  occupied  four  hours,  whereas  the  train 
time  between  New  York  and  Atlantic  City  is  only  three 
hours.  Passengers  board  their  train  in  the  center  of  New 
York  City,  and  the  terminal  station  in  Atlantic  City  is 
located  right  in  the  center  of  the  hotel  district.  The  im- 
portance of  carrying  passengers  as  near  to  their  destina- 
tion as  possible  was  shown  by  the  fact  that  the  Pennsyl- 


vania Railroad,  although  it  had  three  ferry  connections 
with  Manhattan  Island  before  the  construction  of  the  Hud- 
son tunnels,  was  willing  to  spend  many  millions  of  dollars 
for  facilities  enabling  it  to  carry  its  passengers  right  into 
the  center  of  the  city.  It  seemed  the  company  was  com- 
pelled to  do  this  by  the  competition  of  the  New  York 
Central  Railroad,  but  subsequent  events  showed  the  in- 
vestment to  be  a  wise  one. 

Mr.  Crane  said  that  the  past  year  had  seen  many  new 
records  made  in  aviation,  of  speed,  altitude  and  endurance, 
but  the  most  important  records  had  been  made  in  the 
U.  S.  Mail  Service  and  in  the  transportation  lines,  both 
here  and  abroad.  Records  of  the  sporting  type  had  their 
uses  in  stimulating  the  imagination  and  in  arousing  gen- 
eral public  interest;  they  also  furnished  considerable  en- 
gineering information  of  value,  but  the  things  that  we 
need  now,  he  said,  are  the  knowledge  of  how  to  conduct 
a  regular  daily  service  at  a  minimum  cost  and  fairly  cer- 
tain data  as  to  what  the  cost  of  such  service  will  be. 

Conditions  Affecting  Passenger  Car  Field 

B.  B.  Bachman,  reviewing  progress  in  the  passenger 
car  field,  said  that  uncertain  industrial  conditions  had  had 
their  effect  on  this  development.  The  two  outstanding 
problems  had  been  the  fuel  problem  and  the  highways 
problem.  To  the  fuel  problem  a  great  deal  of  time  had 
been  devoted  at  the  meetings  of  the  Society  and  as  a  result 
much  had  been  added  to  the  knowledge  of  the  funda- 
mentals. As  an  example  of  the  problems  that  would  de- 
mand the  attention  of  automotive  engineers,  Mr.  Bach- 
man stated  that  the  city  of  Philadelphia  recently  had 
passed  an  ordinance  prohibiting  the  parking  of  the  cars 
in  the  city  streets,  which  made  it  impossible  for  automo- 
bile owners,  unless  they  were  fortunate  enough  to  have 
a  chauffeur,  to  make  use  of  their  cars  in  transacting  busi- 
ness in  the  downtown  district.  It  behooved  engineers  to 
call  attention  to  the  absurdity  of  such  regulations  and  to 
work  for  their  repeal. 

Joseph  Van  Blerck,  in  a  report  on  the  advances  in  ma- 
rine engineering,  said  that  when  the  S.  A.  E.  inaugurated 
standardization  in  the  motor  boat  field  enthusiasm  was 
high  and  interest  keen.  Many  promising  projects  were 
undertaken  and  some  of  them  were  well  started  when  the 
war  interfered  and  it  became  almost  impossible  to  get 
members  together  on  this  work.  After  the  war,  by  the 
time  the  work  could  be  taken  in  hand  again,  the  present 
depression  in  business  had  set  in,  and  the  matter  had 
been  practically  at  a  standstill.  Old  members  were  fol- 
lowed up  with  the  idea  of  keeping  the  subject  alive,  and 
attempts  to  get  new  members  in  this  industry  were  made, 
but  with  organizations  shifting  and  personnel  changing 
little  success  was  attained.  One  of  the  things  that  inten- 
sified the  depression  in  the  marine  engine  business  was 
that  large  numbers  of  old  airplane  engines  were  refitted 
for  marine  use.  While  no  new  standardization  was  accom- 
plished during  the  year,  the  standards  previously  adopted 
were  almost  universally  accepted,  although  there  were 
certain  exceptions  to  be  noted. 

A  report  on  stationary  engines  was  made  by  Theodore 
C.  Menges.  Mr.  Menges  divided  stationary  internal  com- 
bustion engines  into  ten  classes,  as  follows: 
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6.  Railroad  handcar  en- 

i^ines. 

7.  Contractors'  engines. 

8.  Air  compressor  engines. 

9.  Well  drilling  engines, 
10.  P'arm  engines. 


1.  Large  engines. 

2.  Electric  liglit  engines. 

3.  Pumping  engines. 

4.  Concrete  mixer  engines. 

5.  Milking  machine  en- 

gines. 

Each    class    of   engine    was    briefly    described,    and    Mr. 
Menges'    report   also    contained    paragraphs    on    ignition, 
governors,  cooling  systems  and  lubrication. 

E.  A.  Johnston,  reporting  on  tractor  engineering  in 
1921,  referred  to  the  effect  of  the  drop  in  price  of  farm 
products  on  the  sale  of  farm  machinery.  Price  cutting  in 
agricultural  machinery,  both  domestic  and  foreign, 
he  said,  was  carried  to  the  limit  by  manufacturers, 
who  sold  much  of  their  product  below  the  cost  of  produc- 
tion. Foreign  trade  decreased  to  such  an  extent  that  it 
might  be  said  that  samples  only  were  sold  during  the  lat- 
ter half  of  the  year.  The  United  States  Government  sta- 
tistics showed  foreign  shipments  in  tractors  as  follows: 
January,  2500;  February,  1500;  March,  1170;  May,  254; 
July,  58.  Production  naturally  decreased  noticeably,  al- 
though there  was  a  marked  increase  in  the  demand  for 
tractors  to  be  used  for  road  making  and  for  industrial 
purposes. 

The  lightening  of  tractors  by  the  use  of  high  grade  ma- 
terials and  designs  required  more  and  more  attention  to 
wheels  and  lugs.  Therefore,  considerable  work  was  done 
during  the  past  year  to  establish  the  relative  values  of 
various  types  of  lug,  the  widths  and  diameters  of  wheel, 
and  the  relation  of  speed  to  draft,  although  there  is  still 
much  research  work  to  be  done  along  these  lines.  The  gen- 


erally accepted  operating  plowing  speed  is  now  approxi- 
mately 3  m.p.h. 

While  many  two-plow  outfits  had  been  produced,  and 
these  excelled  in  sales,  there  was  a  tendencj-  toward  a 
larger  or  three-plow  tractor  that  would  do  50  to  60  per 
cent  more  work  at  the  «ame  labor  cost.  Further,  there 
was  a  marked  tendency  toward  operating  the  wheels  of 
a  wheeled  tractor  in  the  furrow,  which  limited  the  width 
of  the  drive  wheels  to  12  in.  for  14  in.  bottom.  This,  to- 
gether with  the  movement  toward  reduced  weight,  re- 
sulted in  the  more  difficult  problems  of  developing  lug 
equipment,  lubrication,  and  the  meeting  of  the  various 
conditions  due  to  slippage  and  steering. 

The  ever  present  question  of  liquid  fuel,  its  cost,  supply 
and  suitability,  has  caused  a  marked  demand  for  alcohol 
developments.  This  call  comes  largely  from  foreign  fields, 
where  sugar  refuse  is  available,  such  as  the  Philippine, 
Hawaii,  Cuba,  Brazil,  Argentina,  Esthonia  and  France. 

Other  reports  received  were  those  of  the  Standards, 
Membership,  Meetings  and  Sections  committees  and  the 
report  of  the  Treasurer.  The  latter  report  this  year  for 
the  first  time  was  illustrated  by  graphs  to  give  the  mem- 
bership a  clear  picture  of  the  relation  between  the  income 
and  expenditures  of  the  Society  and  a  comparison  of  the 
various  items  of  income  and  expenditure.  The  total  in- 
come of  the  Society  the  past  year  was  $242,846.11  and 
the  total  expenditures  were  $233,115.01.  The  Society  owns 
Government  and  high  grade  railroad  bonds  of  a  par  value 
of  $100,000  and  of  an  actual  value  of  very  little  less.  All 
reports  were  accepted.  President  Beecroft  spoke  on  the 
Status  of  the  Engineer  in  Automotive  Economics  and  H.  L. 
Horning  on  International   Aflfiliation   of  Engineers. 


Demonstrations  at  Industrial  Shows 


EXHIBITORS  at  industrial  shows  are  coming  more 
and  more  to  a  realization  that  demonstrations  im- 
pressing the  visitor  with  the  most  important  qualities  of 
the  machine  or  products  exhibited  are  a  great  sales  help. 
Such  demonstrations  were  given  at  the  recent  New  York 
automobile  show  by  a  great  number  of  exhibitors.  The 
General  Electric  Co.  gave  demonstrations  of  its  Genelite 
synthetic  bearing  bronze  and  its  water  japan. 

One  of  the  salient  features  of  Genelite  is  its  porosity, 
which  makes  it  capable  of  absorbing  2Yz  per  cent  by 
weight  of  oil.  To  demonstrate  this  feature,  three  small 
stands  were  prepared,  each  carrying  a  beaker  of  oil  on 
top,  with  a  rod  of  Genelite,  babbitt,  and  bronze,  respec- 
tively, set  in  the  beaker.  Below  was  another  beaker,  and 
a  wick  connecting  it  to  the  top  of  the  rod  in  the  upper 
one.  In  the  case  of  the  Genelite,  oil  from  the  upper 
beaker  was  siphoned  into  the  lower  one  by  capillary  at- 


traction in  the  metal  and  the  wick.  In  the  cases  of  the 
bronze  and  babbitt  there  was  no  siphoning  efTcct. 

Another  exhibit  consisted  of  a  small  flywheel  driven  by 
a  motor,  and  running  in  Genelite  bearings.  One  of  the 
pedestals  was  equipped  with  an  electric  heating  unit,  and 
two  wells  filled  with  babbitt  on  each  side  of  the  Genelite 
bearing.  The  pedestal  was  heated  by  the  coil  to  a  de- 
gree sufficient  to  keep  the  babbitt  molten,  without  affect- 
ing the  Genelite,  which  showed  that  the  latter  would  oper- 
ate without  trouble  at  a  much  higher  temperature  than 
babbitt. 

In  connection  with  the  water  japan  exhibit  eight  tests 
were  performed  to  shc\;'  its  resistance  to  corrosion,  and 
two  to  show  its  flexibility.  The  latter  consisted  of  a 
bending  test  and  torsion  test.  Strips  of  metal  coated  with 
japan  were  continually  twisted  and  bent,  to  show  how  the 
coating  stands  such  treatment. 


UAi 


Exhibit    of    water    japan 


Exhibit    of    Genelite    bearings 
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Recent  Research  Work  on  the  Internal 

Combustion  Engine 

An  important  contribution,  supplementing  earlier  reports  which  were  pub- 
lished in  these  columns  last  year.  The  effect  of  latent  heat  of  vaporization, 
mean  volatility,  temperature,  pressure,  dilution,  mixture  strength,  strati- 
fication and  other  factors  upon  the  combustion,  and  especially  the  de- 
tonation, of  various  fuels  is  discussed  at  length.    Much  other  data  given. 

By  Harry  R.  Ricardo* 


IN  this  paper  I  propose  to  deal  with  the  work  that  has 
been  carried  out  recently  at  my  laboratory,  and  with 
the  deductions  I  have  drawn  therefrom.  The  deduc- 
tions are  based  upon  analyses  of  the  evidence  I  have  ob- 
tained to  date;  therefore,  they  represent  the  opinions  I 
hold  at  the  moment  and,  like  all  such  deductions,  are  liable 
to  be  overthrown  or  superseded  in  the  light  of  future 
work. 

Fuels 

We  have  been  carrying  out  a  great  amount  of  research 
work  on  the  subject  of  the  influence  of  different  fuels  on 
the  performance  of  an  internal  combustion  engine,  dur- 
ing the  past  few  years.  The  experiments  have  all  or 
nearly  all  been  carried  out  on  single  cylinder  engines, 
into  which  the  problems  of  distribution  do  not  enter. 
Therefore,  until  we  have  more  data  on  this  very  intri- 
cate subject,  I  can  deal  only  with  the  conclusions  reached 
in  so  far  as  they  are  applicable  to  single  cylinder  engines. 
The  three  most  important  factors  appear  to  be 

1.  Tendency  of  a  fuel  to  detonate. 

2.  Latent  heat  of  evaporation  of  the  liquid  fuel. 

3.  Mean  volatilitj-  of  the  fuel. 

Broadly  speaking,  it  can  be  said  that  all  volatile  hydro- 
carbon fuels  have  the  same  heat  value  per  cubic  inch  of 
mixture  giving  complete  combustion  and  that,  therefore, 
the  power  obtainable  from  all  is  the  same  within  very 
close  limits  when  used  at  the  same  compression  ratio  and 
at  the  same  volumetric  efficiency.  The  limit  of  compres- 
sion ratio  is  determined  by  the  tendency  of  the  fuel  to 
detonate;  it  is  a  function  both  of  the  chemical  composi- 
tion of  the  fuel  and  of  the  maximum  flame  temperature. 
The  tendency  to  detonate  controls  ^ii:  once  both  the  power 
output  and  the  efficiency,  by  limiting  the  expansion  ratio. 
The  latent  heat  of  evaporation  controls  the  suction  tem- 
perature, and  hence  the  weight  of  charge  retained  in  the 
cylinder;  therefore,  for  the  same  compression  ratio,  the 
latent  heat  controls  the  power  output  obtainable  from 
any  fuel,  although  the  efficiency  is,  of  course,  unaffected. 

The  mean  volatility  of  the  fuel  determines  the  use  that 
can  be  made  of  the  latent  heat  of  evaporation,  because 
the  lower  the  volatility  is,  the  greater  the  amount  of 
heat  becomes  that  must  be  added  externally  to  the  cylin- 
der, and  the  more  the  weight  of  charge  will  be  reduced 
thereby.  It  does  not  appear  to  be  realized  generally  how 
important  a  part  the  latent  heat  of  evaporation  of  a  liquid 
fuel  plays  in  the  performance  of  an  internal  combustion 

♦Condensed  from  a  paper  presented  at  the  Annual  Meeting,  Society 
of  Automotive  Engineers. 


engine.     During   the   suction   stroke  of  a  four-cycle   en- 
gine, heat  is  added  to  the  working  fluid  by 

1.  Preheating  the  carbureter  and  induction  system. 

2.  Contact  with  the  hot  valves  and  cylinder  walls. 

3.  Admixture  with  the  hot  residual  exhaust  products  in 
the  cylinder  clearance  space. 

Heat  is  abstracted  only  by  the  latent  heat  of  evapo- 
ration of  the  liquid  fuel. 

For  any  given  aggregate  value  of  1,  2  and  3,  it  does  not 
matter  whether  the  fuel  is  evaporated  inside  or  outside 
the  cylinder,  so  far  as  power  output  is  concerned,  pro- 
vided only  that  the  fuel  is  completely  evaporated  before 
the  inlet  valve  closes.  In  the  former  case,  the  heat  applied 
to  the  carbureter  and  induction  system  will  raise  the  tem- 
perature of  the  air  without  evaporating  the  fuel;  in  the 
latter,  it  will  evaporate  the  fuel  without  raising  the  tem- 
perature of  the  air.  However,  in  either  case,  the  amount 
of  heat  absorbed  by  the  evaporation  of  the  liquid  fuel  will 
be  the  same ;  and  the  final  suction  temperature,  and  there- 
fore the  weight  of  charge  retained  in  the  cylinder  will  be 
the  same  also. 

So  far  as  pure  hydrocarbon  fuels  are  concerned,  the 
latent  heat  of  evaporation  is  low  and  does  not  play  a  very 
important  part;  but,  in  the  case  of  ethyl  alcohol,  and  still 
more  so  in  the  case  of  methyl  alcohol,  the  very  high 
power  output  obtainable  is  due  almost  entirely  to  the  high 
latent  heat  of  the  liquid,  which  is  playing  an  even  more 
important  part  than  is  apparent  at  first  sight  from  a  com- 
parison of  the  mean  effective  pressure  available,  because 
the  total  internal  energy  of  th'i  alcohols  is  appreciably 
lower  than  in  the  case  of  gasoline,  benzol  and  other  hydro- 
carbons. 

The  curves  shown  in  Fig.  1  give  the  measured  volu- 
metric efficiency  at  normal  temperature  and  pressure, 
taken  over  a  wide  range  of  mixture  strength  with  both 
typical  gasoline  (see  Fig.  1),  and  nearly  pure  ethyl  alco- 
hol, each  at  a  compression  ratio  of  5  to  1.  Table  1  gives 
the  weight  of  charge  per  hour,  the  power  output  per  pound 
of  mixture,  the  indicated  m.e.p.  as  found  experimentally 
and  the  total  available  internal  energy,  in  the  case  of  tests 
made  with  the  same  three  fuels,  when  each  is  run  at  the 
same  compression  ratio,  with  the  same  amount  of  pre- 
heating and  at  a  mixture  strength  giving  complete  combus- 
tion. Column  1  gives  the  observed  weight  of  charge  entering 
the  cylinder  per  hour  at  a  mixture  strength  that  permits 
complete  combustion.  Column  2  shows  the  observed  i.hp., 
at  1500  r.p.m.  and  with  a  "correct  mixture,"  per  pound 
of  mixture  per  hour.  Column  3  states  the  observed  indi- 
cated  mean    pressure,    at    correct   mixture    strength,    in 
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Fjg.  1 — Volumetric-efficiency  and  mixture-strength  curves  for  a  typical  gasoline  and  nearly  pure  ethyl  alcohol.  Fig. 
2 — Indicated  thermal  efficiency  for  various  compression-ratios.  Fig.  3 — Indicated  niean  effective  pressure  and 
thermal  efficiency  for  various  mixture-strengths  of  heptane,  benzol  and  alcohol.  Fig.  4 — Curve  showing  the  com- 
pression  temperature  for  compression-ratios  ranging  from  4  to  1  to  8  to  1.  Fig.  7 — Curve  showing  the  compression, 
ratio  at  which  the  detonation-point  becomes  apparent  with  varying  mixture-strengths  cf  aromatic  free  gasoline  and 
air.  Fig.  8 — Compression-ratio  at  which  the  detonation  point  becomes  apparent  with  varying  mixture-strengths  of 
hydrogen  and  aromatic  free  gasoline  as  well  as  two  points  obtained  with  a  stratifted  charge  of  aromatic  free 
gasoline.  Fig.  9 — Indicated  mean  effective  pressure  and  f  el-consumption  curves  obtained  by  adding  varying  quan- 
titles  of  additional  exhaust-products.  Fig.  10 — Curves  st-owing  relation  between  the  theoretical  thermal  efficiency 
and    the    energy    content    of    the    mixture.     Fig.    12 — Efficlencv-mixture-strength   curves  obtained  from  the  tests  on  this 
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pounds  per  sq.  in.  Column  4  presents  the  calculated  heat 
of  combustion  of  the  fuel  in  foot-pounds  per  cu.  in.  at  nor- 
mal temperature  and  pressure.  The  engine  speed  is  1500 
r.p.m.  and  the  heat  input  is  0.0433  B.t.u.  per  revolution. 

Table   1 — Identical   Tests  with   Three   Different   Fuels 


-1- 


I.hp.  Per 

Indicated 

Heat 

Pound 

Mean 

of  Com- 

of Mix- 

Pressure, 

bustion, 

ture  Per 

Lb.  Per 

Ft.-Lb. 

Hour 

Sq.  In. 

Per  Cu.  In 

0.153 

132 

48.2 

0.151 

132 

47.6 

0.149 

138 

47.4 

Weight  of 

Charge  Per 

Cylinder 

Per 

Kind  of  Fuel  Hour,  Lb. 

Gasoline     209 

Benzol    212 

99    per   cent   ethyl   alcohol     224 

It  will  be  seen  from  Table  1  that,  although  the  power 
output  on  ethyl  alcohol  is  greater  than  on  gasoline  or  on 
benzol,  the  power  output  per  pound  of  charge  is  actually 
somewhat  lower.  I  have  debated  this  question  of  the 
influence  of  the  latent  heat  of  the  fuel  upon  the  power 
output  obtainable,  because  I  think  it  is  a  very  important 
one  which  does  not  appear  to  have  been  appreciated,  and 
the  influence  of  preheating  does  not  appear  to  be  fully 
realized.  Many  designers  appear  to  be  under  the  impres- 
sion that,  so  long  as  the  gases  in  the  induction  manifold 
are  reasonably  cool,  the  power  output  of  an  engine  is  not 
being  penalized.  This  is  a  great  fallacy.  Table  2  gives 
the  i.m.e.p.  obtained  at  1500  r.p.m.  from  the  same  group 
of  fuels,  with  a  compression  ratio  of  5  to  1,  a  correct 
mixture  strength  and  an  engine  temperature  of  15  deg. 
Cent.  (59  deg.  Fahr.).  Column  1  is  at  a  constant  heat 
input  of  0.0433  B.t.u.  per  revolution  of  0  deg.  Cent.  (32 
deg.  Fahr.);  Column  2,  when  preheated  to  give  a  tem- 
perature in  the  induction  pipe  of  25  deg.  Cent.  (77  deg. 
Fahr.)  ;  and  Column  3,  the  temperature  in  the  induction 
pipe  with  each  fuel  and  with  a  constant  heat  input  of 
0.0433  B.t.u.  per  r.p.m.  The  difference  between  Columns 
1  and  2,  in  the  case  of  alcohol,  is  sufficiently  striking  to 
need  no  comment. 

Table  2 — Indicated  Mean  Effective  Pressure  and  Temperature  of 

Inlet  Gases 

Indicated  Mean 

Effective  Pressure  , — Temperature — \ 

12  3 

Lb.  Per     Lb.  Per  Deg.              Deg. 

Kind  of  Fuel                                 Sq.  In.       Sq.  In.  Cent.           Fahr. 

Gasoline     132              133-  26.0              78.80 

Benzol    132               128  7.7               45.86 

99  per  cent  ethyl  alcohol 138              119  16.5              61.70 

Since  the  internal  energy,  and  therefore  the  flame  tem- 
perature, are  substantially  the  same  for  all  fuels  at  the 
same  mixture  strength,  it  follows  that  the  thermal  effi- 
ciency will  be  the  same.  The  available  range  of  mixture 
strength  on  the  weak  side  is  also  substantially  the  same 
for  all  the  available  volatile  liquid  fuels;  so,  in  effect,  we 
can  say  that  the  thermal  efficiency  is  the  same  in  all 
cases,  with  the  exception  of  the  members  of  the  alcohol 
group.  These,  owing  to  their  lower  heat  value  per  gram 
molecule  and  higher  latent  heat,  yield  a  somewhat  higher 
eflSciency,  because  both  the  compression  temperature  and 
the  rise  of  temperature  after  coxupression  are  consider- 
ably lower;  hence,  the  direct  heat  losses  and  those  due  to 
change  of  specific  heat  are  reduced. 

Before  proceeding  further,  I  will  add  a  few  words  as 
to  the  method  of  calculating  thermal  efficiency.  It  is  gen- 
erally agreed  by  engineers  and  scientists  that  the  useful 
calorific  value  of  a  fuel  is  its  total  heat  value  less  the 
latent  heat  of  evaporation  of  the  water  formed.  It  is 
customary,  therefore,  to  reckon  the  efliiciency  on  the  basis 
of  this  lower  calorific  value.  It  is  leg:r.imate  to  do  so, 
because  the  temperature  cannot  be  extenaed  sufficiently  in 
ordinary  cycle  to  make  any  use  of  the  heat  of  condensa- 
tion of  steam. 

In  determining  the  heat  value  of  any  liquid  fuel  in  a 
bomb  or  other  calorimeter,  some  of  the  heat  of  combustion 
is  devoted  to  overcoming  the  latent  heat  of  the  liquid  and 
is  therefore  not  recorded.    In  an  engine  wovking  on  the 


explosion  cycle,  the  entire  amount  of  the  heat  required 
to  evaporate  the  liquid  is  supplied  either  by  the  exhaust 
or  by  some  other  source  of  waste  heat;  in  any  event,  it  is 
supplied  externally  to  the  heat  cycle  and  the  actual  heat 
of  combustion  available  is  greater  than  that  found  by 
the  ordinary  methods  to  the  extent  of  the  latent  heat  of 
evaporation  of  the  liquid.  Therefore,  I  contend  that  if  it 
is  legitimate  to  deduct  the  latent  heat  of  evaporation  of 
the  water  formed  because  it  cannot  be  used,  in  common 
fairness  the  latent  heat  of  the  fuel  should  be  added  to  the 
calorimeter  determination  because  its  equivalent  value  in 
the  heat  of  combustion  can  be  and  is  used  in  the  case  of 
explosion,  but  not  of  Diesel,  engines. 

Some  two  years  ago  Messrs.  Tizard  and  Pye  completed 
a  very  thorough  investigation  into  the  limiting  eflflciency 
obtainable  in  a  gasoline  engine,  assuming  no  loss  of  heat 
to  the  cylinder  walls  but  taking  fully  into  account  the 
losses  due  to  increase  in  specific  heat  and  to  dissociation. 
They  traced  very  carefully  the  degree  of  dissociation  and 
recombination  throughout  the  entire  combustion  and  ex- 
pansion process,  and  were  thus  able  to  arrive  at  very 
nearly  the  true  ideal  efficiency  for  any  fuel.  Their  find- 
ings, based  upon  the  latest  researches  in  thermo-chemis- 
try,  represent  probably  by  far  the  most  accurate  infor- 
mation available  at  the  present  date.  Brieffy  they  show 
(a)  that  the  efficiency  obtainable  with  any  hydrocarbon 
fuel  is  the  same  when  burnt  at  the  same  compression 
ratio,  within  extraordinarily  narrow  limits;  (b)  that  the 
ideal  efficiency  for  a  chemically  correct  mixture  is  as  given 
by  the  equation  E  =  1  —  C/r) "'"' ;  and  that,  for  a  mixture 
strength  20  per  cent  weak,  it  is  as  given  by  the  equation 
E  =  1—  C/r)"'"'. 

Fig.  2  gives  Tizard  and  Pye's  ideal  thermal  efficiencies 
for  a  range  of  compression  from  4  to  1  up  to  8  to  1 ;  also, 
the  air  standard  efficiency. 

It  will  be  seen  that  both  the  theoretical  and  the  observed 
efficiencies  rise  with  an  increase  of  compression  at  a 
greater  rate  than  the  air  standard,  as  the  latter  is  in- 
creased and  the  terminal  temperature  reduced,  due  to 
further  recombination  during  expansion.  Tizard  and  Pye's 
deductions,  as  calculated  for  heptane,  benzol  and  alcohol, 
cover  a  wide  range  of  fuels  in  effect,  and  the  whole  avail- 
able range  of  mixture  strength  for  each.  For  the  weak- 
est possible  mixture  consistent  with  complete  combustion, 
they  have  assumed  a  20  per  cent  excess  of  air.  We  have 
been  unable  to  obtain  sufficiently  rapid  or  complete  com- 
bustion with  so  weak  a  mixture  as  this  and,  in  practice, 
we  found  that  the  highest  thermal  efficiency'  is  always 
obtained  with  a  15  per  cent  excess  of  air  in  the  case  of 
all  the  fuels  we  have  examined,  except  ether  and  hydrogen. 

Fig.  3  shows  the  observed  variation  in  both  mean  ef- 
fective pressure  and  thermal  efficiency  over  a  wide  range 
of  mixture  strength  for  the  same  three  fuels.  It  will  be 
seen  that  in  each  case  the  maximum  thermal  eflliciency  is 
obtained  with  a  mixture  strength  about  15  per  cent  weak 
beyond  which  the  efficiency  falls  away  due  to  slow  and  in- 
complete combustion.  Even  with  a  15  per  cent  excess  of 
air,  it  was  found  necessary  to  advance  the  ignition  to  be- 
come some  15  deg.  earlier,  that  is,  from  32  to  47  deg., 
than  that  required  for  a  mixture  giving  complete  combus- 
tion. In  all  these  experiments  the  fuel  and  air  consump- 
tion per  cycle  were  recorded  automatically  and  simul- 
taneously. 

Mean  Volatility 

While  it  would  appear  that  the  vapor  pressure  deter- 
mines the  readiness  or  tardiness  of  a  fuel  to  start  from  a 
cold  condition,  it  is  the  mean  volatility  which  decides  the 
amount  of  preheating  required.  When  considering  vari- 
ous fuels,  it  is  desirable  to  divide  them  into  two  groups; 
those  which  are  homogeneous,  such  as  benzol  or  alcohol. 
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and  those  which  are  heterogeneous,  such  as  gasoline  or 
kerosene.  With  the  homogeneous  fuels,  comparatively 
little  preheating  is  required  because,  although  their  vapor 
tension  and  latent  heats  may  be  high,  their  final  boiling 
point  is  low;  and,  since  the  object  of  preheating  is 
primarily  to  prevent  precipitation  of  the  liquid  on  the 
walls  of  the  induction  system,  it  is  necessary  only  to 
raise  the  temperature  of  these  walls  to  above  the  Iwiling- 
point  of  the  fuel.  When  the  boiling  point  is  low,  it  is 
possible  to  raise  the  whole  surface  temperature  of  the 
walls  to  a  sufficient  degree  without  adding  much  heat  to 
the  mixture  flowing  within. 

In  the  case  of  fuels  having  a  wide  range  of  boiling 
points,  such  as  gasoline,  and  with  a  final  boiling  point  of 
any  value  up  to  230  deg.  Cent.  (446  deg.  Fahr.),  it  is  very 
difficult  to  prevent  precipitation  and,  at  the  same  time, 
avoid  imparting  too  much  heat  to  the  mixture,  for,  al- 
though the  mean  volatility  of  high  boiling  point  gasoline 
and  benzol  may  be,  and  actually  is,  nearly  the  same,  the 
temperature  required  to  prevent  precipitation  of  the 
heavier  fractions  is  much  higher  in  the  case  of  gasoline, 
and  for  the  latter  only  high  temperature  heat  is  of  much 
use.  It  would  appear  that  in  the  case  of  high  boiling 
point  gasolines  it  is  best  to  apply  a  little  high  tempera- 
ture heat  just  at  those  points  where,  owing  to  changes 
in  velocity  or  direction  in  flow,  precipitation  is  most 
liable  to  occur,  while  in  the  case  of  the  homogeneous  fuels 
low  temperature  heat  will  suffice.  There  can  be  no  greater 
mistake  than  to  suppose  that,  because  a  fuel's  latent  heat 
of  evaporation  is  high  and  its  vapor  tension  relatively  low, 
it  requires  excessive  preheating. 

Vapor  tension  governs  ease  of  starting  but,  once 
started,  it  probably  has  very  little  further  influence; 
thorough  pulverization  and  the  avoidance  of  precipitation 
then  become  the  most  important  considerations.  This  is 
particularly  marked  in  the  case  of  alcohol  which,  if  prop- 
erly handled,  requires  very  little  preheating;  but  it  does 
require  the  most  thorough  pulverization. 

Detonation  and  Turbulence 

The  principal  factor  controlling  both  the  power  output 
and  the  efficiency  of  any  internal-combustion  engine 
operating  on  the  explosion  cycle  is  the  tendency  of  the  fuel 
to  detonate.  It  is,  therefore,  not  unnatural  that  so  much 
thought  and  experimental  research  have  been  devoted 
recently  both  in  the  United  States  and  in  England  to  the 
study  of  this  subject.  The  phenomenon  of  detonation 
appears  to  be  the  setting-up  in  the  cylinder  of  an  explo- 
sion wave.  This  occurs  when  the  rapidity  of  combustion 
of  that  portion  of  the  working  fluid  first  ignited  is  such 
that,  by  its  expansion,  it  compresses  before  it  the  unburnt 
portion.  When  the  rate  of  temperature  rise  due  to  com- 
pression by  the  burning  portion  of  the  charge  exceeds 
the  rate  at  which  it  can  get  rid  of  its  heat  by  conduction, 
convection  and  the  like  by  a  certain  margin,  the  remain- 
ing portion  ignites  spontaneously  and  simultaneously 
throughout  its  whole  bulk.  This  sets  up  an  explosion 
wave  which  strikes  the  walls  of  the  cylinder  with  a 
hammer-like  blow  and,  reacting  in  its  turn,  compresses 
afresh  the  portion  first  ignited.  This  raises  the  tempera- 
ture of  that  portion  further  and,  with  it,  the  tempera- 
ture of  any  isolated  or  partially  insulated  objects  in  its 
vicinity;  thus,  it  soon  gives  rise  to  preignition.  There- 
fore, it  would  appear  fairly  certain  that  detonation  de- 
pends primarily  upon  the  rate  of  burning  of  that  portion 
of  the  charge  first  ignited,  and  it  remains  to  discover 
what  actually  controls  this  rate. 

I  have  always  maintained  in  previous  publications  that 
turbulence  has  an  important  influence  upon  the  tendency 
to  detonate.  This  seemed  probable,  and  there  was  much 
circumstantial    evidence    in    favor    of    this    assumption. 


From  more  recent  investigations,  my  belief  in  this  has 
been  considerably  .shaken.  I  now  feel  bound  to  confess 
that  I  can  find  no  real  evidence  that  turbulence,  while 
invaluable  for  other  reasons,  influences  detonation  Mie 
way  or  the  other.  In  the  case  of  combustion-chambers 
designed  to  give  very  high  turbulence,  I  found  a  marked 
reduction  in  the  tendency  to  detonate,  but  I  am  satisfied 
now  that  in  each  case  this  was  due  not  to  the  turbulence 
but  -ather  to  the  fact  that,  in  each  instance,  the  maxi- 
mum distance  that  the  flame  could  travel  from  the  spark- 
plug was  exceptionally  small.  More  recent  tests  on  two 
engines  with  multiple  valves,  in  which  the  turbulence 
could  be  varied  by  cutting  out  one  or  more  of  the  inlet 
valves,  showed  that  this  made  no  difference  whatever  as 
regards  detonation. 

It  was  supposed  until  recently  that  detonation  is 
dependent  upon  the  temperature  of  compression;  this 
appeared  plausible  enough  at  first  sight,  but  it  most  cer- 
tainly did  not  fit  in  with  the  observed  facts.  For  example, 
the  difference  in  compression  temperature  between  a 
compression  ratio  of  4  to  1  and  6  to  1  is  actually  only  about 
40  deg.  Cent.  (104  deg.  Fahr.),  and  this  difference  can 
easily  be  more  than  counterbalanced  by  a  change  in  the 
amount  of  preheating  of  the  charge;  but,  we  all  know 
from  experience  that,  while  detonation  on  say  a  reason- 
ably good  gasoline  will  not  occur  with  any  amount  of  pre- 
heating at  a  compression  ratio  of  4  to  1,  it  will  inevitably 
occur  far  below  a  compression  ratio  of  6  to  1  without 
any  preheating  at  all,  and  even  with  stone  cold  cylinder 
jackets.  The  curve  in  Fig.  4  shows  the  compression  tem- 
perature for  a  range  of  compression  ratios  from  4  to  1  to 
8  to  1,  assuming  (a)  the  same  amount  of  preheating  and 
the  same  latent  heat  in  every  case,  and  (6)  allowing  for 
the  varying  proportion  and  temperature  of  the  residual 
products  at  each  compression  ratio. 

Our  experiments  appeared  to  show  pretty  clearly  that 
detonation  has  very  litte  connection  with  the  tempera- 
ture of  compression,  but  is  closely  dependent  upon  the 
compression  pressure.  Therefore,  I  concluded  that  it  is 
the  pressure  rather  than  the  temperature  of  the  working 
fluid  which  controls  the  initial  rate  of  burning,  and  there- 
fore the  tendency  to  detonate.  This  seemed  reasonable. 
It  fitted  in  nicely  with  the  facts  of  the  case  and  did  duty 
as  an  explanation  until  the  chemists  objected  on  the 
ground  that  the  rate  at  which  chemical  reactions  take 
place  is  generally  influenced  but  little  by  relatively  small 
differences  of  pressure.  It  then  became  necessary  to  cast 
about  for  another  explanation,  and  to  find  one  that  would 
satisfy  the  chemists  also. 

For  the  purpose  of  such  an  investigation  we  desigTied 
and  built  a  machine  for  igniting  fuel-air  mixtures  by 
adiabatic  compression  alone,  and  in  which  either  the 
temperature  or  the  pressure  of  compression  could  be 
varied  at  will  over  a  wide  range.  A  sectional  drawing  of 
this  machine  is  shown  in  Fig.  5.  In  this  apparatus  the 
piston  is  0{>erated  by  a  toggle  mechanism  in  such  a  man- 
ner that  it  makes  one  rapid  stroke  and  then  remains  locked 
at  the  top  dead  center.  By  var>-ing  either  the  pressure 
or  the  temperature  of  the  charge  within  the  cylinder,  a 
condition  could  scx>n  be  found  under  which  any  fuel-air 
mixture  would  just  self  ignite.  It  was  found  with  this 
machine  that,  for  every  specific  fuel  and  for  any  mixture 
strength  of  that  fuel  with  air.  there  was  a  fairly  definite 
temperature  at  which  self  ignition  occurred.  This  self 
ignition  took  several  forms;  for  example,  at  x  minus  5 
deg.  Cent.  (9  deg.  Fahr.)  the  mixture  would  start  to  burn 
immediately  on  the  completion  of  the  compression,  but 
would  burn  so  slowly  that  the  pressure  would  actually  fall 
slightly,  although  not  so  rapidy  as  when  no  combustion 
took  place,  of  course.  Such  burning  would  often  continue 
for  a  matter  of  2  or  3  sec.  the  rate  of  heat  supply  not 


130 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


January  19 y  1922 


wholly  balancing  the  rate  of  heat  loss.  At,  say  x  deg.  the 
same  phenomenon  would  be  observed  at  first,  but  with  the 
difference  that  the  pressure  would  fall  slightly  for  the  first 
0.25  sec.;  it  would  then  rush  up  almost  instantaneously 
to  a  maximum  at  which  combustion  would  be  complete. 

This  is  shown  in  the  typical  diagrams  in  Fig.  S.  If 
the  temperature  were  raised  a  further  degree  or  two,  the 
interval  of  slow  burning  at  nearly  constant  pressure  would 


■  lappea^'forlndicafc; 


Fig.  5 — Sectional   elevation   of   a   machine  developed   by 

the  author   for   igniting   fuel-air  mixtures  by  adiabatic 

compression 

be  reduced  to  perhaps  0.10  sec.  Thus,  between  the  most 
timid  and  hesitating,  and  the  most  prompt  and  decisive 
burning,  there  would  be  found  in  each  case  a  range  of 
temperature  of  perhaps  about  30  deg.  Cent.  (54  deg. 
Fahr.)  ;  but,  since  it  was  possible  to  vary  the  compression 
temperature  within  fine  limits,  this  range  could  be  ex- 
plored very  thoroughly.  It  was  most  extraordinarily  con- 
sistent and,  for  any  given  mixture  strength  or  any  given 
fuel,  one  could  adjust  the  machine  beforehand  with  the 
certainty  that  one  could  obtain  a  0.10,  0.20,  or  even  a 
1.00  sec.  interval  between  the  commencement  of  combus- 
tion and  the  sudden  pressure  rise.  These  first  tests  were 
all  run  with  a  stagnant  charge ;  later  a  fan  was  fitted  inside 
the  cyhnder  and  driven  at  a  speed  of  about  2500  r.p.m. 
by  a  small  electric  motor.  With  the  fan  revolving,  pre- 
cisely the  same  phenomena  were  observed,  and  at  nearly 
the  same  compression  temperature;  but  the  intervals 
between  the  commencement  of  burning  and  the  sudden 
pressure  rise,  although  relatively  the  same,  were  much 
smaller  in  all  cases.  In  short,  the  fan  speeded  up  the  whole 
process;  but  it  did  not  alter  perceptibly  its  character,  nor 
the  temperature  at  which  combustica  occurred. 

These  investigations  have  been  carried  out  very  re- 
cently at  our  laboratory  by  Mr.  Tizard.  Since  he  has  not 
yet  had  time  to  prepare  his  work  for  publication,  it  would 
not  be  fair  for  me  to  enlarge  upon  it;  but  he  has  made 
public  some  of  the  conclusions  he  reached,  and  they  have 
been  so  amply  confirmed,  not  only  by  tests  on  our  own 
research  engines  but  also  by  their  close  agreement  with 
general  experience,  that  there  seems  to  be  little  doubt  as 
to  their  correctness.  Briefly,  Mr.  Tizard's  ■•onclusions  are 
that,  for  any  given  fuel 

(1)  Detonation  depends  primarily  upon  the  rate  of 
burning  of  that  portion  of  the  charge  first  ignited; 
in  this  he  confirms  the  usually  accepted  theory 

(2)  The  rate  of  burning  increases  very  rapidly  with  a 
slight  increase  of  the  flame  temperature;  and 
whether  it  will  prove  sufficiently  rapid  to  produce 

detonation,    depends   upon   the    ratio   between   the 


rate  of  evolution  of  heat  by  the  burning  mixture 
and  the  rate  of  heat  loss 

(3)  The  rate  of  burning  of  the  first  portion  of  the 
charge  depends,  so  far  as  practical  engine  condi- 
tions are  concerned,  upon  neither  the  temperature 
nor  pressure  of  compression,  but  rather  upon  the 
flame  temperature 

(4)  For  any  given  mixture-strength,  the  maximum 
flame  temperature  depends  primarily  upon  the 
proportion  of  diluent  or  exhaust  products  present. 
It  depends  also,  of  course,  upon  the  compression 
temperature;  but  this  varies  very  little  over  a 
wide  range  of  compression  ratio,  while  the  vari- 
ation in  the  proportion  of  residual  exhaust  products 
over  the  same  range  exerts  a  much  greater  in- 
fluence in  diluting  and  so  lowering  the  temperature 
of  the  initial  flame.  Thus,  a  difference  of  i!i  1  per 
cent  by  weight  of  exhaust  diluent  will  raise  or 
lower  the  flame  temperature  by  about  2.5  deg.  Cent. 
(45  deg.  Fahr.),  which  is  equivalent  to  a  range  of 
compression  from  4  to  1  to  5  to  1 

(5)  If  the  flame  temperature  be  reduced  by  weakening 
the  mixture  strength,  a  very  much  higher  com- 
pression could  be  used  at  once.  In  practice,  with 
the  exception  of  hydrogen,  it  is  not  possible  to 
weaken  the  mixture  so  as  to  effect  any  appreciable 
reduction  in  the  flame  temperature  because,  within 
the  narrow  range  available,  weakening  the  mix- 
ture with  air  results  merely  in  reducing  the  amount 
of  dissociation  without  affecting  appreciably  the 
flame  temperature 

Fig.  7  shows  the  observed  variation  in  the  compression 
ratio  at  which  detonation  become  apparent  over  a  wide 
range  of  mixture  strength.  In  this  experiment  the  engine 
was  run  with  wide  open  throttle  at  constant  speed  and 
constant  temperature,  and  the  compression  ratio  was 
adjusted  at  each  mixture  strength  until  detonation  just 
became  apparent.  With  both  hydrogen  as  a  homogeneous 
charge  and  with  a  stratified  charge  of  aromatic  free 
gasoline,  it  was  found  possible  to  operate  at  a  compres- 
sion ratio  of  about  7  to  1  with  a  mean  mixture  strength 
50  per  cent  weak,  and  without  the  least  trace  of  detona- 
tion. Fig.  8  shows  a  similar  test  with  hydrogen,  but  with 
the  mixture  strength  much  further  reduced,  as  is  possible 
only  with  this  fuel.  On  the  other  hand,  with  hydrogen 
the  range  of  burning  on  the  rich  side  could  not  be  explored 
because,  as  soon  as  any  excess  of  hydrogen  was  admitted, 
backfiring  occurred  through  the  inlet  valves. 

It  will  be  seen  that  the  new  theory,  although  based  on 
much  sounder  reasoning,  squares  with  my  older  theory; 
and  that,  in  the  case  of  a  normal  homogeneous  mixture, 
the  tendency  to  detonate  depends,  in  effect,  upon  the  com- 
pression pressure,  not,  as  I  supposed,  because  the  pressure 
has  any  marked  influence,  but  rather  because,  in  any  actual 
engine,  the  compression  pressure  is,  in  itself,  a  measure 
of  the  proportion  of  inert  diluent  present  in  the  cylinder. 
It  differs  in  practice  only  when,  by  the  use  of  hydrogen, 
by  stratifying  the  charge  or  by  the  introduction  of  inert 
diluents,  a  weak  mean  mixture  strength  can  be  used.  Mr. 
Tizard's  theory  has  been  further  confirmed  by  other  tests 
that  we  have  run,  in  which 

(1)  The  residual  exhaust  products  have  been  cleared 
away  by  scavenging  with  air;  it  was  found  then 
that  detonation  became  severe  at  once,  even  with 
very  low  compression  pressures 

(2)  Additional  exhaust  products  were  added,  by  way 
of  the  cai'bureter;  the  compression  could  be  raised 
then  to  almost  any  degree,  depending  upon  the 
quantity  admitted 

Fig.  9  shows  the  variation  in  compression  ratio  per- 
missible when,  to  a  gasoline  detonating  normally  at  a 
compression  ratio  of  4.85  to  1,  varying  quantities  of 
additional  exhaust  products  were  added  and  the  compres- 
sion adjusted  in   each  case  until  detonation  just  became 
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apparent.  Other  tests  using  nitrogen,  steam  and  carbon 
dioxide  have  given  similar  results.  The  effectiveness  of 
such  inert  gases  appears  to  be  closely  proportioned  to  their 
specific  heats;  that  is,  to  their  direct  influence  upon  the 
flame  temperature. 

Broadly  speaking,  it  would  appear  from  our  experiments 
that  two  factors  determine  whether  or  not  a  fuel  will 
detonate.  These  are  (a)  the  self  ignition  temperature  of 
rhe  fuel  air  mixture  and  (6)  ^Ine  rate  of  acceleration  of 
burning  as  the  ignition  temperature  is  exceeded. 

Both  the  true  self  ignition  temperature,  if  indeed  such 
a  term  can  be  used,  and  the  rate  of  acceleration  of  burn- 
ing appear  to  depend  primarily  upon  the  chemical  com- 
position of  the  fuel.  As  a  broad  generalization,  our  ex- 
periments confirmed  that,  as  regards  groups,  the  paraf- 
fins are  the  worst  offenders  from  the  viewpoint  of  de- 
tonation, the  napthenes  are  better,  the  olefins  better  still, 
the  aromatics  next  and  the  alcohols  the  best  of  all.  This, 
however,  can  be  regarded  only  as  a  very  broad  general- 
ization, because  the  individual  members  of  the  various 
groups  behave  very  inconsistently  among  themselves. 
Thus,  pure  pentane  will  withstand  a  compression  ratio  of 
5.85  to  1  and  is,  in  fact,  comparable  with  a  napthene. 
Pure  hexane  detonates  at  a  compression  ratio  of  5.1  to  1, 
but  pure  heptane  will  barely  withstand  even  a  3.75  to  1 
ratio,  which  is  the  lowest  compression  we  could  reach. 
The  behavior  of  heptane  is  particularly  striking.  The 
first  samples  used  were  obtained  from  California,  from 
a  vegetable  source;  and,  although  on  investigation  they 
were  found  to  be  pure  samples  of  normal  heptane  and 
not  isomeric  forms,  we  still  felt  some  doubt.  Later,  and 
with  great  difficulty,  some  small  quantities  of  heptane 
were  isolated  from  aircraft  gasoline.  Later  still,  some 
further  supplies  were  obtained  from  Germany  from  Ga- 
lician  oil.  Both  these  later  lots  of  samples  gave  exactly 
the  same  results.  Therefore,  it  will  be  seen  that,  while 
the  average  of  these  three  members  of  the  paraffin  series 
agrees  reasonably  closely  with  the  results  obtained  from 
a  nearly  pure  light  paraffin  gasoline,  the  individual  ef- 
fects are  widely  different.  The  same  thing  could  be  ob- 
served in  the  case  of  the  aromatics,  where  toluene  was 
markedly  better  than  xylene,  and  xylene  was  markedly 
better  than  benzol.  The  majority  of  the  experiments  on 
which  the  above  conclusions  are  based  were  carried  out 
on  our  4^  x  8-in.  variable  compression  research  engine.* 

Stratification 

Careful  analysis  of  the  behavior  of  the  working  fluid 
in  an  internal  combustion  engine  cylinder,  shows  that 
under  ordinary  circumstances,  we  must  not  look  for  an 
efficiency  relative  to  the  air  cycle  of  more  than  about  70 
per  cent.,  at  ordinary  compression  ratios.  The  principal 
sources  of  loss  are 


■h  temperatares 


*A  cut  of  this  engine  was  published  in  Automotive  Industries 
for  Sept.  15,  1921.    . 


( 1 )  Increase  of  h;        " 

(2)  DiHHOciation    , 
expansion 

i'-'j)    Direct  loss  oi  heat  to  the  cylinder  wailb 
The.se  amount  coUectiveh'  to  an  abeolutr^   ~  -  nnum  of 
30  per  cent.     In  practice  they  generally  a:  '.  nearer 

to  40  per  cent. 

Each  and  all  of  these  source.^  of  loss  are  directly  de- 
pendent upon  the  flame  temperature,  a"'  —-re  particu- 
larly the  flame  temperature,  during  co  .on,  for  we 
mu.st  be  careful  to  distinguish  V>etween  loss  of  heat  dur- 
ing combustion  and  that  lost  during  expan.sion. 

With  any  volatile  liquid  fuel  and,  with  the  exception  of 
hydrogen,  with  such  gases  as  we  have  examined,  the 
range  of  burning  on  the  weak  side  is  so  narrow  that  the 
maximum  flame-temperature  cannot  be  reduced  to  any 
appreciable  extent.  Any  attempt  to  do  this  with  a  homo- 
geneous mixture  results  merely  in  slow  and  incomplete 
combustion.  Flame  lingers  in  the  cylinder,  and  the  fresh 
charge  is  ignited  on  entry.  This  sets  a  definite  limit  to 
the  range  that  can  be  used  on  the  weak  .side,  but  the 
practical  limit  is  reached  before  this  when,  owing  to  de- 
layed and  incomplete  combustion,  the  thermal  efficiency 
falls  off  as  the  mixture  strength  is  reduced.  Fig.  3  shows 
the  variation  in  thermal  efficiency  with  mixture  strength, 
over  a  wide  range.  Within  exceedingly  narrow  limita, 
these  relations  can  be  said  to  hold  good  for  any  volatile 
liquid  fuel  we  have  ever  encountered.  It  is  indeed  very 
surprising  that,  no  matter  how  the  chemical  or  physical 
characteristics  of  a  fuel  may  var>-  in  all  other  respects, 
they  all  apparently  have  this  one  characteristic  in  com- 
mon, namely,  that  the  highest  thermal  efficiency  is  always 
obtained  with  an  excess  of  air  about  15  per  cent,  with 
the  one  very  striking  exception  of  hydrogen.  If,  by  any 
means,  it  were  possible  to  work  with  a  weaker  mixture 
and  still  retain  equally  rapid  and  complete  combustion, 
the  flame  temperature  would  fall  in  relation  to  the  pro- 
portion of  fuel  present. 

Benefits  of  Weak  Fuel  Mixtures 

It  would  appear  that,  if  the  mixture  could  be  weakened 
to  an  unlimited  extent,  the  efficiency  would  rise  from 
about  70  per  cent  of  the  air  cycle  in  a  nearly  straight  line 
until,  with  a  mixture  strength  15  per  cent  weak  at  the 
point  of  no  heat  supply,  it  would  become  coincident  with 
the  air  cycle  efficiency,  much  as  is  shown  in  Fig.  10.  But 
this  is  not  all,  for,  as  the  mixture  strength  and  therefore 
the  flame  temperature  are  reduced,  so  also  is  the  ten- 
dency to  detonate;  !\?nce,  if  means  could  t>e  found  for 
extending  the  range  of  combustion  on  the  weak  side,  and 
an  engine  were  designed  to  use  always  a  somewhat  weak 
mixture,  a  very  much  higher  compression  ratio  could  be 
employed. 

I  have  always  believed  that  the  benefits  of  working 
with  a  we:ik  mixture  could  be  realized  by  the  emptoyment 
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Flo  6— Three  tvoical  indicator-diagrams  of  a  heptane-air  mixture  obtained  with  the  fuel  self-lgnltion  machine  shown 
rnFIa  5  Tead^na  from  left  to  right  the  maximum  compression  temperatures  were  282  deg.  cent.  ^540  deg.  fahr.). 
310  deg    cent    (590^drflTahr.)  and  307  deg.  cent.   (585  de^  In    the    central    diagram    the    fan    was    running    at 

jiu  aeg.  i-crn..  ^a:,v/  ucu  ;      ^^^^^  speed.     While  In  the  Other  two  It  was  stationary 
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of  stratification ;  that  is  to  say,  by  using  a  little  relatively 
rich  mixture  and  a  large  proportion  of  pure  air,  and 
keeping  the  two  separate  until  after  the  ignition  of  the 
former.  I  have  succeeded  in  doing  this  experimentally, 
and  in  approaching  very  nearly  the  results  which  theory 
would  lead  one  to  expect.  In  fact,  I  did  this  so  easily 
and  obtained  such  excellent  results  at  the  first  attempt 
that  I  was  at  first  misled  into  supposing  that  I  could 
apply  it  to  existing  engines.  Subsequent  bitter  experi- 
ence has  shown  that  I  had  a  very  unusual  measure  of 
good  luck  in  my  first  attempt.  I  use  an  engine  with  a 
conical  combustion  chamber  in  which  the  air  inlet  and 
exhaust  valves  are  fitted,  and  a  small  pocket  connected 
with  the  main  combustion  chamber  through  a  narrow  neck. 


Fig.     11  —  Three     Indicator-cards     obtained     with     the 
stratified  charge  engine 

An  automatic  inlet  valve  for  the  admission  of  a  little 
fuel  and  air,  and  the  sparkplug,  are  fitted  in  the  pocket. 
The  main  air  inlet  valve  is  set  to  open  rather  late.  The 
result  is  that,  as  the  piston  descends  during  the  suction 
stroke,  the  automatic  inlet  valve  in  the  pocket  or  bulb 
opens  first,  and  air  and  fuel  are  drawn  in  through  a 
throttle  valve  from  what  can  be  termed  the  simplest  pos- 
sible expression  of  a  carbureter,  that  is,  a  plain  uncom- 
pensated jet  in  a  choke  tube.  About  20  per  cent  down 
the  stroke,  the  main  air  valve  is  opened  and  thereafter 
pure  cold  air  enters  the  cylinder  below  the  pocket.  At  the 
time  when  the  main  air  valve  opens  there  is  a  considerable 
depression  in  the  cylinder,  and  it  is  probable  that  any  rich 
mixture  that  has  overflowed  from  the  pocket  retires  back 
into  it  when  the  depression  is  relieved.  On  the  compres- 
sion stroke,  the  contents  of  the  cylinder  are  compressed 
and  some  air  is  driven  into  the  bulb,  creating  great  tur- 
bulence therein.  The  mixture  in  the  bulb  is  fired  at  the 
end  of  compression  and,  owing  to  the  turbulence,  it  burns 
with  extraordinary  rapidity.  The  flaming  mixture  then 
rushes  out  through  the  narrow  neck  where  it  meets  and 
immediately  mixes  with  a  very  large  excess  of  air;  thus, 
by  igniting  a  small  proportion  of  rich  mixture  in  the 
first  place,  I  succeeded,  in  effect,  in  igniting  a  large  vol- 
ume of  very  weak  mean  mixture  strength.  The  power 
output  of  this  engine  could  be  variec',  either  by  the  quan- 
tity of  fuel  alone,  or  by  varying  the  proportion  of  mixture 
of  nearly  constant  strength  admitted  to  the  bulb. 

With  either  method  of  control,  the  engine  would  run 
at  any  load  from  light  to  an  i.m.e.p.  of  about 
120  lb.  per  sq.  in.;  but,  to  obtain  the  best  thermal 
efficiency  throughout  so  wide  a  range,  it  was  found  neces- 
sary to  combine  both  methods.  All  this  seemed  beautifully 
simple  and  wonderfully  effective,  and  the  running  of  the 
engine  on  the  light  loads  was  almost  exactl"  like  that  of  a 
steam  engine  for  smoothness  and  sweetness  generally. 
The  experimental  engine  had  a  water  cooled  bulb;  but  it 
had  no  water-jacket  or  fins  on  the  cylinder  and,  although 
of  5-in.  bore,  it  would  run  continuously  at  an  average 
m.e.p.  of  about  20  lb.  per  sq.  in.  without  blistering  the 
paint  on  the  cylinder  walls,  while  the  exhaust,  although 
somewhat  free,  sounded  almost  like  deep  breathing.     In 


Fig.  11  a  number  of  indicator  diagrams  taken  from  this 
engine  are  shown. 

Fig.  12  shows  the  thermal  efficiency  obtained  from  it 
with  a  compression  ratio  of  4.8  to  1  and  when  running 
at  a  speed  of  600  r.p.m.  So  far,  everything  seemed  sat- 
isfactory and,  indeed,  so  far  as  this  one  engine  was  con- 
cerned, it  certainly  was  satisfactory,  the  only  defect  being 
that,  do  what  I  would,  I  could  not  avoid  a  small  zone  of 
relatively  low  efficiency  over  some  part  of  the  range.  I 
could  vary  the  position  of  that  zone  up  and  down  the 
range,  but  I  could  not  eliminate  it.  Next,  I  tried  the  ex- 
periment of  fitting  similar  bulbs  to  several  engines  with 
different  types  of  combustion  head,  merely  substituting 
the  bulb  in  place  of  the  spark  plug.  This  proved  a  disas- 
trous failure  in  every  case.  At  certain  loads,  generally  at 
about  one-quarter  load,  I  could  obtain  a  very  high  effi- 
ciency indeed;  but  this  was  counterbalanced  by  a  miser- 
ably low  efficiency  and  irregular  running  at  other  loads 
and,  in  most  cases,  I  failed  utterly  to  carry  more  than 
from  one-half  to  two-thirds  the  load  of  which  the  engine 
was  ordinarily  capable.  Subsequent  experience  showed 
that  everything  depended  upon  the 

(1)  Shape  of  the  combustion  chamber  below  the  pocket 

(2)  Shape  and  size  of  the  neck  connecting  the  pocket 
with  the  combustion  chamber 

(3)  Position  of  the  sparkplug  in  the  bulb 

The  dependence  upon  (3)  is  remarkable,  in  view  of  the 
excessive  turbulence  set  up  in  the  bulb;  but  it  has  proved 
very  sensitive,  none  the  less.  During  the  war  I  was 
forced  to  discontinue  experiments  along  these  lines,  but 
I  was  able  to  devote  much  time  to  experimenting  with  a 
supercharging  engine  in  which  I  made  use  of  stratification 
to  a  limited  extent.  After  many  initial  difficulties,  this 
eventually  proved  to  be  very  satisfactory.  Since  the  war 
I  have  had  little  opportunity  to  return  to  these  experi- 
ments. However,  some  two  years  ago,  I  did  convert  one 
of  the  two  high  speed  gas  engines  supplying  power  to 
the  laboratory,  to  run  with  a  stratified  charge,  but  I  was 
careful  to  fit  a  cylinder  head  and  bulb  exactly  similar  to 
that  which  I  used  on  the  first  engine.  This  has  proved 
to  be  entirely  successful  after  about  twenty  months  of 
continuous  running.  The  engine  runs  in  parallel  with  a 
sister  engine  similar  in  every  respect,  but  operating  with 
a  homogeneous  mixture  and  throttle  governed.  There  is 
no  comparison  between  the  two  in  general  behavior. 

Fig.  13  is  a  sectional  drawing  of  this  gas  engine.  On 
the  one  hand,  the  engine  using  a  homogeneous  charge 
requires  a  top  overhaul  and  having  the  exhaust  valve  re- 
seated every  two  months.  The  engine  using  a  stratified 
charge  has  had  its  cylinder  head  removed  only  once  in 
twenty  months.  The  exhaust  valve  was  found  to  be  in 
excellent  condition  at  that  time.  There  was  no  carbon  on 
the  piston,  there  being  only  a  little  coating  of  thick  oil  of 
the  consistency  of  tar  that  could  be  wiped  off  with  a  rag, 
thus  leaving  the  pistion  clean  and  bright.  When  running 
in  parallel  on  a  fluctuating  load,  but  with  an  average  load 
factor  of  about  50  to  60  per  cent,  the  governing  on  the 
gas  supply  alone  has  proved  perfectly  satisfactory.  The 
only  defect  is  that,  while  its  sister  engine  will  develop  a 
maximum  brake  m.e.p.  of  100  lb.  per  sq.  in.,  the  engine 
using  a  stratified  charge  will  not  do  more  than  about  80 
lb.  per  sq.  in.,  showing  that  it  has  not  the  overload  capacity 
of  its  sister  engine.  Incidentally,  this  engine  also  will  run 
without  a  trace  of  detonation  on  aromatic  free  gasoline  up 
to  a  m.e.p.  of  about  80  lb.  per  sq.  in.,  despite  the  fact  that 
its  compression  ratio  is  6.5  to  1,  thus  supplying  additional 
evidence  in  favor  of  Tizard's  theory  about  detonation. 

As  a  result  of  these  experiences,  I  believe  there  is  little 
doubt  that,  sooner  or  later,  the  system  of  working  with  a 
stratified  charge  will  become  commercial,  for,  as  I  have 
shown,  this  is  possible  and  can  approach  the  high  efficiency 
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Fig.  13 — Sectional  elevation  of  the  stratified  charge  gas  engine.     Fig.  14 — End  elevation,  partly  in  section,  of  the  225.hp. 

Ricardo    tank    engine.     Fig.    15 — Elevation,    partly    in    section,    of    a    11.9-hp.    engine.     The    form    of    cylinder-head    was 

adapted    for    all    side-valve    engines    since    it    produced    additional   tubulence   during   the   compression    stroke   and   also 

the  maximum   distance  from   the  point  of   Ignition  to  the  farthest    point    in    the    combustion-chamber 


theoretically  obtainable.  The  worst  feature  about  it  is 
that,  if  not  just  right,  it  may  be  very  wrong;  a  very 
small  change  in  form  or  dimension  may  upset  the  whole 
system.  In  such  a  case  the  thermal  efficiency  may  very 
easily  be  much  worse  than  that  of  a  throttle  governed 
engine.  It  will  not  be  a  commercial  proposition,  I  fear, 
until  the  influence  of  each  of  the  variable  factors  has 
been  determined  separately  and  evaluated  correctly. 

The  great  value  of  turbulence  lies,  in  my  opinion,  in  the 

(1)  Speeding-up  of  the  process  of  combustion  by  the 
mechanical  distribution  of  flame 

(2)  Scouring  effect  it  produces  in  washing  away  the 
stagnant  layer  of  gas  adhering  to  cylinder  walls 

It  appears  now  to  be  clearly  established  that  the  normal 
rate  of  burning  of  a  fuel  air  mixture  is,  at  the  start,  far 
too  slow  to  be  of  any  value;  however,  as  shown  by  our 
experiments  on  the  adiabatic  compression  machine,  its 
acceleration  after  a  certain  stage  is  extremely  rapid.  It 
is  probably  in  speeding  up  the  initial  stages  of  combus- 
tion by  spreading  mechanically  the  pale  and  timid  flame 
brought  into  life  by  the  spark  plug,  that  turbulence  plays 
its  most  important  part,  and  this  becomes  most  conspic- 
uous when  operating  with  weak  mixtures. 

Again,  there  is  much  presumptive  evidence  to  show 
that,  in  any  combustion  chamber,  there  is  always  a  layer 
of  gas  adhering  to  the  walls  of  the  chamber  which,  owing 
to  its  proximity  to  these  walls,  can  get  rid  of  its  heat  so 
rapidly  that  it  does  not  burn  completely.  The  effective 
thickness  of  this  layer  depends  very  largely,  no  doubt,  upon 
the  degree  of  turbulence.  It  appears  to  be  this  factor 
rather  than  the  greater  direct  heat  loss  which  renders 
certain  forms  of  combustion  chamber  commonly  used  with 
side  valve  engines  so  inefficient.  There  is  much  to  be 
said  in  support  of  this  theory,  because  it  explains  the 
very  marked  difference  in  efficiency  and  power  as  between 
a  high  and  a  low  degree  of  turbulence  in  the  same  com- 
bustion chamber,  even  when  using  relatively  rich  and 
prompt   burning  mixtures   and  firing  from   two   points. 


Also,  while  the  efficiency  obtainable  from  two  forma  of 
combustion  chamber  of  much  the  same  surface  area  may 
be  very  different,  the  heat  loss  to  the  cooling  water  is 
generally  much  the  same  in  both  cases,  showing  that  it  is 
in  the  proportion  of  heat  rejected  to  the  exhaust  that  the 
difference  in  efficiency  appears  to  lie  rather  than  in  that 
lost  to  the  cylinder  walls. 

We  have  found  the  form  of  combustion  chamber  used 
in  the  150  hp.  tank  engine*  remarkably  efficient  from  the 
viewpoint  of  power  output  and  efficiency,  for,  with  a  com- 
pression ratio  of  only  4.3  to  1  we  were  able  to  obtain,  both 
in  the  Mark  Webber*  and  in  the  tank  engines,  a  brake 
mean  effective  pressure  of  108  lb.  per  sq.  in.  and  a  fuel 
consumption  of  only  0.55  lb.  o^  gasoline  per  b.hp-hr.  in 
the  Mark  Webber  sipt?le-cylinder  and  of  0.57  in  the  six- 
cylinder  tank  engines.  But  we  always  found  it  bad  from 
the  standpoint  of  detonation;  so  bad  that  in  the  larger 
and  later  tank  engines  we  decided  ver>-  reluctantly  to  aban- 
don it  in  favor  of  a  much  more  compact  form  using  hori- 
zontal valves,  and  with  the  spark  plug  in  the  center,  aa 
shown  in  Fig.  14.  This  gave  about  equal  results  as  re- 
gards efficiency  and  mean  effective  pressure,  but  was  re- 
markable as  regards  its  freedom  ^-om  detonation;  in  fact, 
these  large  engines  would  run  comfortably  even  on  kero- 
sene with  a  compression  ratio  cf  4.3  to  1  and  without  any 
cooled  exhaust  products.  Later,  we  adopted  the  form  of 
head  shown  in  Fig.  15  for  all  side  va've  engines.  This 
has  proved  the  best  of  all  side  valve  engines  we  have  tried, 
for  it  produces  additional  turbulence  during  the  compres- 
sion stroke  and,  moreover,  the  maximum  distance  from  the 
point  of  ignition  to  the  farthest  point  in  the  combustion 
chamber,  the  factor  which  apparently  controls  detonation 
beyond  all  others,  is  about  the  smallest  possible.  It  ai>- 
pears  to  combine  the  virtues  of  both  the  forms  of  com- 
bustion chamber  we  used  in  the  tank  engines. 

Note. — The  paper  as  presented  included  nine  appen- 
dices containing  much  valuable  research  data. 


•See  ptper  by  H.  L.  Homing.  AnroMonvB  Industries,  June  2,  1921. 
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Elgin  Chassis  Has  Been  Completely 

Redesigned 

New  Model  700  is  fitted  with  special  Falls  engine,  a  new  single  plate 
clutch,  larger  fan  and  radiator,  and  new  hand  brake  on  the  gearset.  Cutler- 
Hammer  automatic  gearshifter  is  furnished  as  an  extra  when  desired. 
Higher  gear  ratio,  made  possible  by  lighter   weight,    improves    economy. 

By  P.  M.  Heldt  , 


ALTHOUGH  the  cylinder  dimensions  of  the  new  El- 
gin model  are  the  same  as  those  of  its  predecessor, 
it  is  practically  an  entirely  new  design.  The  en- 
gine is  the  Falls  Special,  a  six-cylinder  valve-in-head 
type  of  31/8  by  4V2  in.  By  changing  from  circulating 
splash  to  force  feed  lubrication  and  making  some  other 
improvements  the  peak  horsepower  has,  it  is  claimed, 
been  increased  from  37  to  46.  The  engine  now  peaks  at 
2700  instead  of  2400  r.p.m.  A  new  Stromberg  carbureter, 
which  gives  a  greater  range  at  both  the  upper  and  the 
lower  end  of  the  speed,  is  fitted.  A  hot  spot  is  now  pro- 
vided in  the  manifold,  and  this  is  claimed  to  result  in 
higher  torque  throughout  the  speed  range,  but  espe- 
cially at  the  ends. 

The  Remy  ignition  system  with  both  hand  and  auto- 
matic advance  is  now  used,  while  the  Westinghouse  gen- 
erator and  starting  motor  are  continued.  The  Willard 
battery  also  is  continued,  but  instead  of  a  95  ampere- 
hour  a  100  ampere-hour  battery  is  now  furnished.  An 
increase  in  the  height  of  the  radiator  of  about  2  in.  has 
added  materially  to  the  core  area,  and  this,  together 
with  an  increase  in  the  fan  diameter  from  14  to  15  in. 
and  the  substitution  of  a  Vee  belt  for  the  flat  belt,  has 
greatly  added  to  the  cooling  capacity,  making  allowance 
for  the  increased  output  of  the  engine.  On  the  fan  there 
is  now  provided  an  adjustment  which  requires  no  tools. 
Circulation  is  by  thermo-siphon,  the  same  as  last  year. 

The  clutch,  which  is  of  the  single  dry  plate  type,  and 
is  made  by  the  Rockford  Drilling  Machine  Co.,  has  an 
improvement  in  the  way  of  an  equalizer  which  divides 
the  pressure  equally  between  the  three  levers.    There  has 


been  no  change  in  the  transmission,  which  is  combined 
with  the  engine  and  clutch  into  a  unit  power  plant  that 
is  supported  on  the  main  frame  at  three  points.  The 
Snead  propeller  shaft  assembly,  consisting  of  a  tubular, 
electrically  heat-treated  propeller  shaft  and  fabric  disk 
type  universal  joints,  is  used.  Driving  thrust  and  torque 
reaction  are  taken  up  on  a  torque  member  made  up  of 
two  channel  steel  members  which  are  joined  to  the  rear 
axle  housing  at  the  hubs  of  the  brake  spiders  and  come 
together  in  a  forked  end  in  front  which  has  a  ball  joint 
attached  to  the  cross  member  of  the  frame  on  which  the 
rear  end  of  the  power  plant  is  supported. 

The  power  plant  is  set  at  a  slight  angle,  to  obtain  a 
straight  line  drive  when  the  car  carries  a  normal  load. 
The  use  of  fabric  joints,  of  course,  makes  it  specially 
desirable  that  the  angularity  of  the  drive  be  minimized. 
The  forward  end  of  the  torque  member  is  almost  the 
same  distance  from  the  axis  of  the  rear  axle  as  the  for- 
ward universal  joint,  with  the  result  that  there  is  very 
little  pulling  and  pushing  action  in  a  fore  and  aft  di- 
rection on  the  disks  of  the  joint. 

This  year  the  emergency  brake  is  placed  on  the  trans- 
mission and  only  the  service  brake  is  located  on  the  rear 
wheels.  In  placing  the  hand  brake  on  the  transmission, 
several  advantages  were  aimed  at.  The  braking  action 
of  a  transmission  brake  is  equally  divided  between  the 
two  rear  wheels  without  any  special  equalizing  mechan- 
ism. Removing  the  brake  from  the  rear  axle  reduces  the 
unsprung  weight.  A  transmission  brake  is  easier  to  oper- 
ate, requiring  less  effort  to  apply.  Furthermore,  plac- 
ing one  of  the  brakes  on  the  transmission  cleans  up  the 


On    left — Driver's   compartment  of  car  fitted   with    automatic 

gearshift.      Note    selector   lever   on    steering    wheel    and    brake 

pull  rod   on   instrument  board.     On  right — Rear  X  springs 
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Central  portion  of  chassis  showing  torque  member 

chassis,  in  that  fewer  long  brake  rods  are  required,  and 
incidentally  the  transmission  brake  is  cheaper.  The  rear 
wheel  service  brake,  which  is  of  the  band  type,  is  14  in. 
in  diameter.  A  small  rubber  cushion  is  provided  on  the 
brake  so  that  it  goes  on  gradually. 

The  gear  ratio  has  been  reduced  from  4.6  to  4^4  on 
the  open  models.  This  was  made  possible  by  the  fact 
that  this  year's  model  weighs  about  100  lb.  less  than 
last  year's.  As  a  result  of  the  lower  gear  ratio  the  en- 
gine has  to  make  fewer  revolutions  per  mile  and  the  fuel 
economy  is  somewhat  increased.  Last  year  the  Elgin 
Motor  Car  Co.  used  cantilever  springs  at  the  rear,  but 
this  year  it  uses  the  type  known  as  X  springs,  which  con- 
sist of  two  half  elliptics  clamped  together  at  the  middle, 
one  end  of  each  spring  being  pinned  to  the  frame  rear 
cross  member  and  the  other  end  shackled.  The  two 
shackled  ends  are  both  at  the  same  side  of  the  frame. 
One  of  the  two  members  of  the  spring  is  made  consider- 
ably stiffer  than  the  other,  which  is  claimed  to  produce 
a  damping  effect,  dampening  out  oscillations.  The  rear 
axle,  which  is  of  the  same  make  as  last  year  (Columbia), 
is  somewhat  lighter. 

Some  changes  have  been  made  in  the  steering  gear 
which  is  the  product  of  the  C.  A.  S.  Products  Co.  The 
reduction  ratio  of  the  worm  and  wheel,  which  was  form- 
erly 7  2/3,  has  been  increased  to  8V2.  This  gives  a  more 
favorable  condition  in  the  gear,  which  is  made  with  three 
leads  and  heavier  teeth.  A  double  bearing  is  now  used 
on  worm  shaft — one  bearing  on  each  side  of  the  worm. 
The  connection  between  the  worm  wheel  shaft  and  the 
steering  arm  is  made  by  a  serrated  joint.  A  ball  thrust 
bearing  is  now  provided  in  the  front  axle  spindles  to 
ensure  greater  ease  of  steering.  The  frame  is  made  of 
lighter  stock  but  deeper  section. 

As  an  extra  the  company  furnishes  the  Cutler-Ham- 
mer mechanical  control.     This  is  of  the  type  in  which  a 


Engine,  transmission   and   emergency   brake 

change  in  gear  which  may  appear  to  be  indicated  by  road 
conditions  ahead,  can  be  selected  by  means  of  a  small 
lever  on  the  steering  wheel,  and  later  the  change  made 
automatically  when  the  clutch  is  withdrawn.  This  dis- 
penses with  the  usual  gear  lever,  and  in  order  to  remove 
all  obstructions  to  ingress  and  egress  from  the  driver's 
compartment,  the  emergency  brake  in  this  case  is  ap- 
plied by  a  pull  rod  projecting  backward  from  the  instru- 
ment board. 

The  body  of  the  new  model  is  made  a  little  longer  and 
its  sides  and  backs  are  higher.  The  top  lines  of  the 
body  are  the  same  distance  from  the  ground,  but  the 
bottom  edge  is  closei  to  the  ground  than  in  the  last 
year's  model.  The  lines  are  somewhat  similar  to  those 
of  last  year's  model,  the  body  being  of  the  stream  line 
type.  A  change  has  been  made  from  the  built-up,  type 
of  crown  fender  to  the  one-piece  type.  The  top  is  of  the 
clear  vision  type,  no  sockets  being  exposed  at  the  sides. 
At  the  front  end  the  top  curves  in.  in  conformity  with 
the  lines  of  the  body. 

The  equipment  now  includes  a  Stewart  speedometer 
and  a  windshield  wiper  and  Moto-Meter  are  now  fur- 
nished on  all  models,  instead  of  only  on  the  closed  models 
as  heretofore.  An  electric  primer  (.the  Master)  has  also 
been  addec*.  The  weight  of  the  open  touring  model  has 
been  reduced  to  2550  lb.  A  one-piece  windshield,  whicH 
swings  around  an  axis  close  to  the  top  edge,  is  now 
furnished. 


ACCORDING  to  correspondence  in  Engineering  Pro- 
duction there  are  four  plants  in  Czecho- Slovakia  pro- 
ducing automobiles.  These  employ  together  about  100.000 
hands  and  turn  out  5000  automobiles  and  400  motor  plows 
annually.  The  production  seems  exceedingly  low  for  the 
number  of  men  employed. 
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Velie  to  Concentrate  on  Production 

of  One  New  Model 

This  is  to  be  fitted  with  a  new  engine  and  clutch  of  their  own  manufac- 
ture. Engine  has  overhead  valves  operated  from  camshaft  in  crankcase, 
and  is  provided  with  pressure  feed  to  practically  all  bearings,  piston  pins 
included.     Single  plate  clutch  has  positive  release  and  easy  adjustment. 


THE  Velie  Company  has  announced  that  its  entire 
manufacturing  facilities  will  be  concentrated  on  the 
new  Model  58,  with  115  in.  wheelbase.  The  chassis 
has  been  modified  somewhat  to  accommodate  the  new 
powerplant,  which  is  of  Velie  manufacture.  It  is  a  six- 
cylinder  overhead  valve  type.  Much  thought  has  been  de- 
voted to  the  development  of  effective  means  of  fuel  vapor- 
ization. The  cylinder  head  casting  is  so  designed  that  the 
incoming  gas  mixture  impinges  upon  exhaust  heated  walls 
to  assist  vaporization. 

A  desire  to  secure  accessibility,  good  lubrication  and 
smoothness  of  operation  were  governing  factors  in  laying 
out  the  new  engine.  The  cylinder  bore  is  3Vfe  in.  and  the 
stroke  4^  in.,  giving  total  piston  displacement  of  195.6 
cu.  in.  and  an  N.  A.  C.  C.  rating  of  23.4  hp.    Timing  gears 


are  9  pitch  and  are  helically  cut;  the  camshaft  gear  being 
of  Micarta. 

A  gear  pump  is  used  to  provide  full  pressure  lubrication. 
The  pump  is  mounted  on  the  generator  drive  shaft  housing 
and  draws  oil  through  a  strainer  from  the  oil  pan  in  the 
crankcase.  The  oil  from  the  discharge  side  of  the  pump 
is  conducted  to  a  distributing  pipe,  which  leads  the  oil  to 
each  main  bearing.  The  drilled  crank  cheeks  provide  a 
path  for  the  lubricant  to  the  bronze-backed  connecting  rod 
bearings.  The  upper  halves  of  the  big  end  connecting  rod 
bearings  are  drilled  to  receive  small  copper  tubes  clipped, 
to  the  side  of  the  rod,  which  lead  oil  under  pressure  to  the 
wristpins.  The  oil  distributing  line  is  provided  with  a 
T,  at  the  third  main  bearing,  from  which  a  branch  leads 
oil  to  the  hollow  rocker  arm  shaft.    Oil  issuing  from  this 
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'CX3r»Si^     Longitudinal  section  of  the  new  Velie  engine  and  new  single-plate  Dooley  clrtch.     Note  large  size  of  bearings  employed 
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shaft  lubricates  the  rocker  arm  bearings  and  the  overflow 
oils  the  pushrods  and  valve  lifters  on  its  way  back  to  the 
sump  in  the  crankcase.  Some  of  the  overflow  is  caught  in 
the  shallow  tray  in  the  valve  lifter  chamber,  and  oil  ducts 
drilled  in  the  casting  carry  this  oil  to  each  of  the  four 
camshaft  bearings.  An  oil  pressure  relief  adjusting  valve 
is  located  on  the  outside  of  the  crankcase  at  the  right  front 
corner.  The  oil  allowed  to  escape  by  this  relief  is  dis- 
charged directly  onto  the  crankshaft  gear  and  thrown  over 
the  other  gears,  a  portion  of  it  being  caught  in  a  pocket 
over  the  generator  drive  shaft  bearings  and  fed  into  these 
bearings  through  suitable  passages. 

The  crankshaft  is  drop  forged  from  S.  A.  E.  No,  1045, 
40-50  carbon  steel,  suitably  heat  treated.  The  camshaft  is 
made  from  S.  A.  E.  No.  1020,  15-25  carbon  steel,  case 
hardened  on  the  cams  and  bearing  surfaces. 

Camshaft  and  generator  shaft  bearings  are  die  cast 
babbitt.  There  are  four  crankshaft  bearings  of  2  in. 
diameter  and  lengths  from  front  to  back  as  follows:  21/4, 
iy2,  IVz  and  2%  in.  The  camshaft  is  IVg  minimum  diam- 
eter and  has  bearings  which  measure  as  follows :  1  5/16  x 
2  9/32,  129/32x1,  l^/g  x  1  and  127/32x13/4  in.  The 
makers  state  that  the  bearing  areas  are  greater  than  for 
any  other  passenger  car  engine  of  equal  displacement. 

The  connecting  rods  measure  SVs  in.  center  to  center. 
Connecting  rod  bearings  are  fastened  in  place  and  then 
expanded  to  completely  fill  the  rod  ends  and  caps.  The 
bearings  are  broached  after  they  are  bolted  together  and 
are  finally  run  in  under  tension.  The  length  of  the  big 
end  bearings  is  1%  in.  and  the  diameter  2  in. 

The  cast  iron  pistons  are  unusually  light  and  are  pro- 
vided with  three  rings,  all  above  the  piston  pin.    The  pis- 


Transverse  section  of  engine  showing  valve  and  mani- 
fold arrangement 


Inlet  side  of  the  new  Veil*  ilx-cytlnder  engine 

tons  are  3y2  in.  long  and  are  given  0.001  in.  clearance  per 
inch  of  cylinder  diameter. 

The  cylinder  block  is  a  good  example  of  thorough  water 
jacketing,  as  is  shown  by  the  sectional  views.  The  water 
jackets  completely  surround  each  cylinder  as  well  aa  each 
valve  seat.  The  block  is  first  rough  bored  and  then  set 
aside  for  a  time  to  season.  A  second  boring  operation  is 
performed  and  then  the  bores  are  accurately  ground  to 
size. 

The  piston  pins  are  .740  in.  diameter.  They  are  held 
in  the  piston  bosses  by  setscrews  passing  entirely  through 
the  pin  and  into  the  opposite  wall  of  the  boss.  The  rings 
are  of  cast  iron  and  are  3/16  in.  wide. 

The  removable  cylinder  head  is  held  down  by  thirteen 
nickel  steel  studs.  The  rocker  shaft  is  anchored  to  the 
head  independent  of  the  cylinder  head  studs  and  can  he 
removed  as  a  unit  with  the  head.  The  time  of  the  service 
operation  of  grinding  the  valves  is  considerably  lessened 
by  this  constructon. 

The  valve  stem  guides  are  3^4  in.  long  and  are  reamed 
by  hand  to  accommodate  the  5  16  in.  vah-e  stems.  The 
valve  lifters  are  hollow  and  are  of  the  mushroom  t3rpe. 
A  cushion  of  oil  is  constantly  present  in  the  valve  lift«r 
and  pushrod  cup  joint,  and  the  usual  noise  incident  to  the 
action  of  overhead  valves  is  thereby  greatly  decreased. 
The  valve  lifter  assemblies  car.  be  taken  out  through  the 
inspection  plate  holes  after  removal  of  two  cap  screws  for 
each  assembly.  The  timing  is  ai  follows :  intake  opens  7  deg. 
past  top  center,  intake  closes  47  deg.  past  bottom  center; 
exhaust  opens  45  deg.  before  lower  center  and  doees  6  deg. 
past  upper  center.  The  clear  lift  is  5  16  in.,  the  tappet 
clearance  is  0.004  in.,  warm.  The  valve  cover  is  an  alumi- 
num casting.  The  warm  air  for  the  carbureter  flows  through 
a  passage  in  this  casting.  The  fitting  on  the  carbureter 
which  takes  the  heated  air  from  the  exhaust  stove  ha^ 
manually  operated  butterfly  valve  for  controlling  the  ad- 
mission of  cold  air. 

The  engine  accessory  drive  is  well  worked  out.  The 
generator  can  be  removed  without  disturbing  the  ignition 
unit,  or  vice  versa.  The  exhaust  side  of  the  engine  pre- 
sents a  clean  appearance.  A  breather  and  filling  spoat  of 
unusual  size  is  mounted  on  the  crankcase  on  this  side. 
The  starter  is  readily  removed  by  loosening  the  retaining 
screw  and  locknut.  The  electrical  units  include  Atwater 
Kent  ignition,  Bijur  two-unit  six-volt  starting  motor  and 
lighting  generator.  The  amount  of  oil  in  the  oilpan.  which 
has  a  capacity  of  5  qts.,  is  indicated  by  a  page  on  the  ex- 
haust side  of  the  engine.  S.  A.  E.  standards  have  been 
followed  throughout  in  the  construction  of  engine  and 
chassis.    The  flywheel  housing  is  an  S.  A.  E.  No.  3. 

The  flywheel  is  machined  to  accommodate  the  Dooley 
clutch.    A  sectional  view  of  this  clutch  is  shown  in  one 
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Sectional    views    of    cylinder    head 

of  the  cuts.  This  is  a  Velie  product  and  is  novel  in  two 
respects.  First,  the  method  of  adjustment,  which  is 
accomplished  without  the  aid  of  tools.  The  thumb  nut 
shown  in  the  drawing  is  movable  and  is  positioned  by 
notches  on  the  clutch  housing,  similar  to  a  notched  throt- 
tle quadrant.  It  is  necessary  only  to  pull  the  thumb  nut 
up  and  over  one  notch  to  secure  the  desired  adjustment. 
The  operating  mechanism  is  carried  on  the  clutch  housing. 
The  second  feature  is  the  method  of  securing  the  pressure 
plate.  The  usual  practice  in  single  plate  clutches  is  to 
have  this  member  driven  by  dowels  fastened  to  the  fly- 
wheel. A  system  of  toggles  provides  for  positive  with- 
drawal of  the  clutch  plate  from  the  friction  plate  when 
declutching  and  also  takes  the  drive. 

A  Durston  three-speed  transmission  is  bolted  to  the 
housing  behind  the  clutch.  The  main  shaft  is  mounted  on 
annular  ball  bearings  and  the  countershaft  is  carried  on 
plain  bearings. 

The  powerplant  is  suspended  at  three  points.  The  maxi- 
mum speed  of  the  engine  is  3100  r.p.m.,  but  a  maximum 
of  45  hp.  is  obtained  at  2500  r.p.m.  The  maximum  torque 
is  115  lb.  ft. 
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The  frame  is  manufactured  in  the 
Velie  shops.  Semi-elliptic  springs  are 
fitted  front  and  rear.  The  purchaser 
has  the  option  of  wood  or  disk  wheels. 
The  tire  equipment  is  Miller  cords  32 
in.  x  4  in.  non-skid  on  all  wheels.  The 
rear  axle  is  the  latest  model  Timken, 
semi-floating.  The  pinion  shaft  is  fit- 
ted with  two  bearings,  one  in  front  of 
the  pinion  and  the  other  at  the  rear 
to  insure  a  rigid  pinion  shaft. 

Brakes  are  on  the  rear  wheels.  The 
hand  brake  is  internal  expanding  and 
the  foot  brake  external  contracting. 

The  Velie  bodies  are  provided  with 


Sectional  views  of  generator  drive  shaft  and  oil   pump 

genuine  leather  upholstery,  and  body  lines  are  more 
rounded  than  formerly.  The  chassis  will  be  fitted  with 
both  open  and  closed  bodies.  The  prices  on  the  inclosed 
models  have  not  been  announced.  The*  touring  car  and 
roadster  list  at  $1,395. 


A  New  Door  Lock  Design 


AN  automobile  door  lock  with  two  tapered  bolts  is 
manufactured  by  Carl  Mack  and  distributed  by 
M.  Eberhart  &  Son  Co.,  Inc.  The  latch  bolts  have  double 
guides  in  the  frame  of  the  lock.  Their  rear  end  is  reduced 
in  diameter  and  the  bolts  are  forced  into  tapered  keeper 
holes  by  coiled  wire  springs  surrounding  the  reduced 
portion  and  bearing  against  a  shoulder  on  the  bolt.     A 


flush  lever  operating  handle  operates  the  lock.  The 
operating  pressure  is  22  oz.,  which  is  said  to  be  much 
less  than  that  required  by  the  average  door  lock.  In 
the  opening  and  closing  movements,  one  of  the  lock 
bolts  has  a  considerable  lead  over  the  other.  There 
are  three  operating  parts  moving  the  locking  bolts.  The 
double  lock  plungers  are  claimed  to  prevent  accidental 

opening  of  the  door  and  personal  in- 
jury resulting  therefrom.  The  com- 
pression springs  on  the  bolts  pre- 
vent rattling  of  the  door.  Elimina- 
tion of  the  projecting  handle  makes 
it  impossible  for  clothing  to  get 
caught  in  same.  The  lock  is  made 
in  both  right-  and  left-hand  models. 


KEEPER 


New     lock    showing 


KEEPER . 
operating 


LOCK 


LEVEi?/ 


parts 


IOWA  leads  all  states  in  the  total 
value  of  farm  products  and  in 
number  of  motor  cars  registered  on 
farms.  The  State  is  third  in  the 
average  value  of  products  per  farm 
and  in  the  number  of  motor  trucks 
registered  thereon.  During  1921, 
the  total  registration  of  motor 
vehicles  was  430,003,  or  one  car  to 
7.31  persons. 
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Exports  of  Automobiles,  Tires  and  Motorcycles  for  November,  1921 


COMMERCIAL 

PASSENGER 

Pa/tt 

TIRES 

AlOlUr       MOTOt 
Tbw         CTCLES 

COUNTRIES 

Complete  Cars 

Chassis 

Con 

iH*te  Cvi 

ChaMM 

fttit» 

1     ^ 

Europe 
Azores,  etc..  Islands 

I 
39 

$350 
27,791 

I 
10 

$300 
4.371 

$3,111 

82 

91.963 

1.559 

8.350 

26 

5.476 

2.606 

299 

3.068 

1.036 

37.071 

5.336 

4.717 

8426 

6,295 

15.538 

12.816 

3.467 

687 

573.668 

781 

7,322 

1535 

23.399 

426 

13.445 

37.420 
1.490 

3.469 

16.603 

6.566 

4« 

4.0<B 

,           373 

»55 

828 

28 

• 

2  V- 

147 
47.966 

80 

64 

■- 

1,> 

1-20 

60 

Vil 

369 

13.076 

163 

1.419 

410 

165 
313 
866 

i.yjv 
1.800 

60 
*41 
J  5: 

.'u 

3 

1    '  ■■! 

;.v 

1.248 

i.r:5 
439 

V6«) 

I  S7T 

442 

;J7 

an 
1..100 

1 

13.414 

1 

■,  ■■.> 

W7  , 
1.4C1 
4.851 

771 

t(>S 
2.<lA8 

1  onn 

17; 

v-: 

6  <tl9 
J   ..: 

4'»s 

1^ 

14 
I,7?7 
•  7Sfl 

(« 

43 

1 

l^t 

■'  1 

7  S 
...           .5 

T 

25 

810.928 

18 

$6,012 

Bulgaria 

1.    •'• 

Denmark 

Finland 

13 

17,375 

rt. 

France 

r^ihraltar                           

1 

1,240 

4 

oisoo 

8 

3,556 

34 

2 

15,986 
2;600 

Jugoslavia ;  \\ 

Iceland  and  Faroe  Islands.  . 
Italy 

-.V' 

Malta,  etc..  Islands 

Netherlands 

Norway 

29 

12,675 

1 

i!576 

1 
21 

383 
24.416 

i 

l^OOO 

Poland  and  Danzig 

Portugal 

Roumania 

1 

6 

81 

8 

4 

54 

700 

4;9ii 

83.208 

11,366 

5,162 

70.471 

..... 
2 

375 

1.456 

4,598 

15.122 

49.337 

6,211 

1.238 

648.739 

700 

300 
5.a34 

314 
3,166 
1.348 

i6.076 

3.273 

154,971 

2;629 

14.781 

7.195 

8»4 

55,968 

910 

1.192 

5.879 

4,484 

11,161 

48.366 

990 

4,403 

5,886 

7  ■IV\ 

5.vv; 

96 
ll.«|rt 

l-.'.-.'..5 

<t  ;:•. 

:j 

4,  . 
1.5..1 

i.-.w 

U<6 

1.876 

658  : 

20.399 

9.90<.' 

l.(MS 

466 

11.366 

1. 

47.  r. 

I1.7<J 

4. 51s 

$1,474,056 

1 

.:*} 

3 

2.29; 

2 

2,280 

U4 

Switzerland 

Turkey  in  Europe 

11 

11.349 

61 

:7.957 

Scotland 

•    «    4 

Ireland 

1 

385 

North  and  South  America 
Bermuda 

12 

..... 

15 

..... 

British  Honduras 

Canada                       

■  21 

"35;,592 

22 

38^509 

2 
180 

2,025 
235,883 

11^808 

295 
651.640 

778 
3.714 
1,690 

202 

3.175 

1.315 

116.950 

«4 
1,594 
9.483 
3.239 
l.i.32 
132.116 

582 

686 

1..353 

2.««7 

6. '53 

558.262 

9;352 
4,840 
11.007 
l.?M 
3.329 
464 

Costa  Rica 

Guatemala 

10 

1 

12735 

372 

2 

625 

1.250 
7.399 

1 

1 

69 

437 

3.166 

38,809 

28 

9 

424 

26^842 

2,218 
331,063 

Salvador         

ij. 

26 

20,424 

Newfoundland,  etc 

'    l<*^ 

6 
32 
17 

9 
33 

3730 

21,704 

7,. 3.36 

9.297 

43.727 

3 

n 

2 
7 

2.694 

0,387 

818 

2,923 

3 

1,887 

728 

Trinidad,  etc 

Other  British  West  Indies. 

Cuba  

Virgin  Islands 

>(_ 

Dutch  West  Indies 

6 

2|4i5 

French  West  Indies 

Haiti                

1 
1 
1 

437 
3,000 
5,221 

11 
3 

67 

9.238 

1,683 

54,744 

Dominican  Republic 

1 

3.600 

Bolivia 

», 

Brazil 

1 
2 

5,150 
4,286 

19 

2 

15 

10,672 

1,801 

10,751 

Chile 

2 

5,207 

Colombia 

4 

"i;890 

Ecuador 

.■»^ 

British  Guiana 

3 

2,424 

Dutch  Guiana 

Paraguay 



Peru 

Uruguay 

10 

"2;990 

2 

20 

3;oo6 

14.611 

2 

920 

I1.5«3 

P. 084 

5.639 

136 

3^657 

Venezuela 

Asia 

Aden 

i2 
2 
1 

4,519 
3.500 
1,107 

..... 

'"1^526 

4 

3.012 

.. 

Kwantung 

'' 

Chosen 

24.S14 

3., 300 

2,036 

1,250 

833 

846 

1.^87 

80 

32.137 

1.540 

292 

33.7.S4 

21. -103 

1,3.« 

1   VI 

1  ■^:<j 

■.  iHv: 

rt,4l>0 

17  n72 

?!.i.S7 
1.1 '3 

!   «,T} 

>  ^i>; 

7.11^1 
3,9I'' 

British  India 

1 

1,164 

1 

1,116 

68 

62.537 

Straits  Settlements 

'" 

Other  British  East  Indies 

10 
5 

7,294 
6,250 

y- 

French  Indo  China 

Greece  in  Asia 



Heja7^  Arabia,  etc 

4 

19 
63 

5.358 
27.927 
27.673 



272,624 

Japan     

2 

7,310 

50 

21,500 

Persia     

Siam 

Australia ".  . ./. . 

New  Zealand \..'.:. 

Other  British  Oceania 

French  Oceania    .    ... 

-.:••.-. 

"  li.'sos-' 

.     ■  1 

•'37 
-    1 

"'"42  ,'596' 
■      300 

6 
45 
85 

4 

.(.972 
55.208 
93.414 

4.848 

.340 

■>,  !■ 

Philippine  Islands    

17 

12.670 

1 

5 

1 

1.985 

2,185 
1,194 

15 

5' 

76 

1 

11 

19,825 

4.2(X) 
73.610 

1.857 
12,945 

\\i\ 

Africa 
Belgian  Kongo 

•W^^ 

British  West  Africa 

9 

17,024 

.77'.! 

■' 

British  East  Africa       

1.670 

3 

1.311 

3 

3.959 

Morocco 

6 
10 

5.732 
4.292 

■■■■5 

EffTDt 

Portuguese  Africa 

1 

.    1.500 

am 

Total 

226 

$192,094 

201 

$172,300 

1.616 

$1,509,143 

459 

$338.  (M7 

$2,516,424 

$115,411 

$88,211  1 

$15,608  :5no 

1144.096 
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Distributors  or  Factory  Branches? 

Part  I 

Here  is  a  fundamental  discussion  of  tliis  vital  question.  Present  day  prac- 
tices are  the  result  of  rapid  developments.  The  pressure  from  now  on  will 
be  on  the  merchandising  rather  than  the  production  phase  of  tlie  industry. 
Later  articles  will  continue  tlie  discussion  of  this  important  problem. 

By  Harry  Tipper 


THE  present  method  of  distributing  the  passenger 
car  did  not  arise  wholly  out  of  the  economic  neces- 
sities as  they  exist  in  the  fully  developed  business 
of  to-day.  In  fact,  the  economic  necessities  of  the  pres- 
ent-day business  are  themselves  entirely  different  from 
those  necessities  facing  the  manufacturer  in  the  early 
days  of  the  history  of  the  automotive  industrj-.  As  in 
other  lines  of  business  growing  rapidly  into  their  place 
in  the  social  or  industrial  fabric,  the  distribution  of  the 
product  was  carried  out  along  the  lines  of  least  resist- 
ance and  in  response  partly  to  the  pressure  from  the 
potential  market  outside  the  manufacturer's  establish- 
ment, and  only  partly  from  the  manufacturer's  concep- 
tions as  to  the  advisability.  There  was  little  or  no  neces- 
sity for  the  manufacturer  to  study  the  economics  of  dis- 
tribution in  those  days,  because  the  unsatisfied  virgin 
market  was  waiting  for  the  passenger  car  to  come 
within  reach  and  exerted  a  constant  pressure  upon  the 
manufacturer  to  improve  the  vehicle  itself  and  to  en- 
large his  production  possibilities  so  that  the  vehicle 
itself  would  be  available  to  them. 

This  was  the  great  time  for  the  engineer  and  the  pro- 
duction man,  as  the  future  of  the  business  depended 
almost  entirely  upon  their  work.  The  automobile  is 
the  only  product  of  modern  industrial  times  that  has 
fixed  the  public's  attention  upon  itself  at  all  moments 
of  its  use.  Every  automobile  running  in  the  streets 
or  roads  was  a  spur  of  so  effective  a  nature  to  the  poten- 
tial desire  of  those  who  did  not  ov>'n  an  automobile  that 
the  pressure  of  the  market  was  very  quickly  felt  as  soon 
as  the  car  became  sufficiently  reliable  and  produced  in 
sufficient  quantities  to  meet  the  demands  of  any  section 
of  the  population. 

As  a  consequence,  manufacturers  distributed  the  cars 
according  to  the  pressure  of  the  ma^  ket,  and  the  distribu- 
tion system  itself  grew  out  of  the  market  pressure  until, 
as  the  business  enlarged,  it  assumed  the  proportion 
existing  to-day. 

In  the  experimental  era  of  the  automotive  business, 
when  the  production  of  cars  was  counted  in  single  units, 
and  the  sale  of  cars  was  similarly  counted,  the  man  who 
sold  cars  for  any  individual  manufacturer  went  into  the 
business  from  his  interest  in  the  product.  He  was  inter- 
ested in  the  development  of  the  automobile.  Almost  un- 
consciously he  was  dragged  into  the  development  of  this 
new  business  by  the  character  of  his  enthusiasm  in  the 
possibilities  of  the  product.  At  this  stage  there  were 
no  distributors  as  they  exist  to-day.  There  were  some 
few  retail  establishments  selling  automobiles,  keeping 
them  in  order  and  keeping  the  salesrooms  where  the 
machines  could  be  inspected.  The  men  who  sold  cars 
in  those  days  had  to  acquire  sufficient  knowledge  to 
rescue  them  from  their  innumerable  troubles  and,  in  the 


course  of  that  experience,  they  practically  discovered  a 
great  many  things  not  yet  a  part  of  the  manufacturer's 
equipment  of  knowledge.  By  force  of  circumstances  they 
became  experts  in  the  business,  and  the  relation  existing 
at  that  time  is  indicated  by  the  fact  that  many  of  those 
distributors  went  into  the  manufacturing  business  later, 
while  some  of  those  in  the  manufacturing  business  went 
into  the  distribution  field  as  the  business  developed. 

As  the  automobile  passed  from  the  experimental 
stage  and  became  available  to  a  larger  section  of 
the  virgin  market,  these  dealers  found  it  possible  to 
sell  a  larger  and  larger  number  of  cars.  They  re- 
ceived calls  and  inquiries  for  cars  from  the  bicycle 
repair  shops  and  other  places  in  smaller  communities  in 
the  trading  area,  and  they  began  to  develop  into  dis- 
tributors, bringing  those  establishments  in  smaller  com- 
munities into  existence  as  dealers.  Of  course,  this  was 
not  so  in  all  individual  cases.  In  the  establishment  of 
a  new  business  like  this  there  was  a  great  deal  of  flux 
and  change  going  on  in  all  the  individual  territories 
as  they  opened  up,  and  in  individual  cases.  People  came 
into  this  business  in  the  retail  end  and  in  all  branches 
from  all  kinds  of  business  and  professional  work  because 
of  their  interest  in  the  product.  They  were  able  to 
establish  themselves  with  comparatively  little  money. 
A  number  of  those  who  were  enthusiastic  about  the 
automobile  projected  themselves  into  the  business,  exert- 
ing their  pressure  upon  the  manufacturers  and  the  older 
distributors  who  were  included  in  the  chain  of  distribut- 
ing and  merchandising  the  product  itself.  Naturally, 
these  enthusiasts  possessed  an  influence  with  the  other 
members  in  their  communities  who  were  potential  buyers 
of  the  product  and  a  part  of  the  ^  irgin  market.  In  those 
days  the  man  who  could  own  and  successfully  drive  a 
car  and  keep  it  in  shape  was  a  man  who  possessed  a 
considerable  amount  of  knowledge  in  the  eyes,  at  least, 
of  those  who  had  not  yet  summoned  up  sufficient  courage 
to  avail  themselves  of  the  possibility. 

Thus,  in  one  way  or  another,  partly  because  of  the 
human  reactions  in  the  case,  partly  because  of  the  rapid 
growth  of  the  business  and  partly  because  of  the  extent 
of  the  virgin  market,  there  has  grown  up  a  system  of 
distribution  comprising  distributors,  those  who  secure 
the  cars  from  the  manufacturers  and  who  wholesale 
those  cars  to  retailers,  doing  at  the  same  time  a  retail 
business  of  their  own;  dealers  who  are  doing  a  retail 
business  in  a  restricted  territory',  and  branches  of  the 
manufacturing  establishments  developed  in  large  centers 
to  meet  the  possibilities  of  those  centers  as  markets. 

It  was  obvious  in  the  early  stages  of  the  business  that 
the  man  who  went  into  the  selling  and  maintaining  of 
an  automobile  would  be  obliged  to  confine  his  interests 
to  one  individual  car  or  one  or  two  non-competing  cars, 
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and  the  exclusive  territory  became  a  concomitant  of  this 
interest.  Furthermore,  the  demand  upon  the  dealer  and 
distributor  to  maintain  the  cars  in  condition  to  perform 
their  service  was  more  insistent  in  the  early  days  than 
it  was  in  the  later  growth,  because  of  the  more  or  less 
experimental  character  of  the  product  for  a  number  of 


seeing  that  the  dealers  are  established  to  conduct  the 
service  for  their  more  restricted  areas. 

The  retailer  functions  with  the  automobile  manufac- 
turer because  of  the  following  advantages: 

1 — The  ability  to  obligate  himself  for  a  definite  num- 
ber of  cars   over  a   definite  period  and  to  permit  the 


years  and  the  constant  development  of  weaknesses  here      factory  to  continue  its  future  work  with  less  speculation 

2 — The  ability  to  place  the  car  conveniently  for  buying 
in  a  naturally  restricted  area  adjacent  to  the  trading 
center  and  to  intensively  operate  sales  work  there. 

3 — The  ability  to  make  reasonable  repairs  and  adjust- 
ments, keeping  the  car  in  service  with  less  consumption 
of  time  and  upon  a  decent  basis  of  efficiency  in  the 
operations  and  the  charges. 

The  exclusive  repair  shop,  while  it  does  not  function 
as  a  part  of  the  merchandising  chain,  is  involved  in  the 
distribution  of  the  car  because  of  its  ability  to  sene 
different  makes  of  cars,  particularly  those  models  at 
present  out  of  production;  its  influence  in  the  choice 
of  cars,  and  its  contact  with  the  users  of  cars  make  it 
a  functional  part  of  the  chain  of  marketing  in  this  field. 

These    several    distributing 


and  there  in  the  building  of  production  to  its  present 
proportions.  As  the  product  became  stabilized,  this 
necessity  for  service  of  the  right  character  diminished 
somewhat  in  proportion  and  was  partially  overlooked. 

It  is  necessary  to  consider  the  place  of  the  various 
elements  of  distribution  in  the  development  of  the  pas- 
senger car  market  and  its  maintenance,  to  what  extent 
they  are  fulfilling  their  functions,  and  the  changes  which 
must  take  place  in  order  to  meet  the  new  requirements. 
In  this  examination  the  merchandising  of  the  car  must 
be  expressed  in  its  true  relation  to  the  maintenance  of 
the  car  when  it  has  been  bought.  The  sale  of  an  automo- 
bile is  not  concluded  with  the  purchase  of  the  machine, 
like  the  sale  of  a  suit  of  clothes.  It  is  purchased  for 
service.      The    appearance    of 


the  car,  its  continued  appear-     functions  must  be  performed 


ance,  its  reliability,  the  day- 
in-and-day-out  efficiency  for 
service,  the  amount  of  time 
which  must  be  spent  in  repair 
and  adjustment — are  all  ele- 
ments in  the  sale  of  more  and 
more  importance  as  the  virgin 
market  is  absorbed  and  the  re- 
placement market  becomes   a 


MANUFACTURERS  who  contemplate  the 
establishment  of  factory  branches  to 
take  the  place  of  their  regular  distributors 
should  approach  the  question  with  great  care. 
The  efficiency  of  such  branches  has  a  ten- 
dency to  decrease  in  proportion  to  the  cen- 
tralization of  their  control. 


for  the  manufacturer  of  cars, 
either  by  distributing  depots 
financially  controlled  by  the 
manufacturer  or  by  independ- 
ent organizations  established 
for  that  purpose.  The  ques- 
tion as  between  those  opera- 
tions financially  controlled  by 
the    manufacturer    and    those 


larger   element  of  the  future controlled  by  independent  con- 


consideration.  All  the  ele- 
ments of  distribution,  therefore,  must  be  considered  from 
effectiveness  in  both  developments  and  their  functions 
determined  for  service  as  well  as  merchandising. 

The  present  elements  are  (1)  the  factory  branch; 
(2)  the  distributor;  (3)  the  retailer;  (4)  the  repair  shop, 
which  does  no  merchandising. 

The  factory  branch  functions  entirely  as  a  distributing 
point  of  a  wholesale  character,  controlled  by  the  manu- 
facturer. It  is  not  in  any  sense  a  factory  branch  from 
the  standpoint  of  production  unless  cars  are  assembled 
at  that  point.  It  is  altogether  a  warehouse  point  receiv- 
ing the  complete  product  and  redistributing  it  to  the 
retailers  or  other  elements  in  the  distribution  chain. 
The  term  "factory  branch"  is  a  misnomer,  therefore, 
except  as  it  refers  to  the  financial  control.  It  is  really 
a  distributing  organization  controlled  by  the  factory, 
and  it  must  function  in  this  respect  with  an  average 
efficiency  equal  to  that  provided  by  the  independent  com- 
petition. In  other  words,  a  factory  sales  branch,  so 
called,  must  be  able  to  pay  its  rent,  its  interest  on  the 
investment  on  its  fixed  charges,  its  sales  work,  its  ac- 
counting, its  warehousing  and  handling,  and  all  the  other 
elements  which  enter  into  the  sale  of  the  car  for  the 
same  discount  which  would  be  allowed  to  the  distributor 
of  the  same  product  were  he  an  independent  business 
man  operating  in  that  way. 

The  distributor  of  an  automobile  functions  to  the 
advantage  of  the  factory  in  three  ways : 

1 — By  providing  an  orderly  basis  of  production  be- 
cause of  his  ability  to  obligate  himself  for  a  large  num- 
ber of  cars  on  a  regular  contract. 

2 — As  a  sales  organization  capable  of  exercising  a 
more  intensive  contact  with  the  retailers  and  of  main- 
taining a  better  sales  condition. 

3 — As  a  central  service  organization,  capable  of  exe- 
cuting complicated  repairs  and  adjustments  with  a  defi- 
nite  standard    of   efficiency   and   price,   and   capable   of 


cerns  is  one  of  relative  effi- 
ciency and  cost  entirely. 

Bearing  in  mind  that  the  marketing  cost  has  a  ten- 
dency to  increase  in  proportion  to  the  area  covered  from 
a  single  manufacturing  unit,  and  the  intensity  of  the 
competition  in  its  group,  the  question  of  establishing 
factory  branches  should  be  approached  with  great  care 
because  the  efficiency  of  such  branches  has  a  tendency 
to  decrease  in  proportion  to  centralization  of  control. 

It  is  quite  natural  in  the  rapid  growth  of  a  business 
like  the  automotive  business,  supplying  a  virgin  market 
with  a  manufacturing  capacity  unequal  to  its  demand, 
until  this  last  year,  that  the  distribution  system  should 
show  a  great  variation.  The  distribution  system  has 
grown  with  the  same  rapidity  as  the  production  of  auto- 
mobiles and  has  had  a  very  high  mortality  rate,  as  in  all 
new  lines  of  business.  Comparatively  few  dealers,  dis- 
tributors, repair  shops  or  storage  points  have  secured 
a  long  experience  in  the  business,  and  the  variation  in 
their  individual  efficiency  is  naturally  verj-  great.  This 
variation  is  not  due  to  the  weaknesses  in  the  system  or 
the  fact  that  it  does  not  function  economically,  but  is 
more  largely  due  to  the  conditions  of  its  growth  and 
the  rapidity  with  which  the  business  has  expanded.  It 
would  be  impossible  for  this  business  to  present  an  or- 
derly system  of  distribution,  a  fair  standard  of  general 
efficiency  or  a  fair  degree  of  unders^^anding  as  to  its 
problems  through  all  the  elements  of  its  distributing 
area,  when  the  business  has  grown  from  almost  nothing 
to  a  five  thousand  million  dollar  distributing  proposition 
in  twenty  years. 

Manufacturers  should  avoid  any  hasty  conclusions  as 
to  the  deficiency  in  the  system  or  any  hasty  decisions  to 
change  the  present  system  of  distribution  undei  which 
they  are  working  without  a  careful  examination  of  the 
functions  and  purposes,  because  the  difficulties  are 
almost  altogether  elements  of  the  growth  and  not  func- 
tional disorders. 
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Using  Standards 

FOR  many  years  past  the  National  Automobile 
Chamber  of  Commerce  and  more  recently  other 
similar  organizations  have  assisteci  in  bearing  the  ex- 
pense of  the  excellent  standardization  work  carried 
on  by  the  Society  of  Automotive  Engineers,  but  so 
far  as  we  recall  the  trade  organi-^.-itions  have  done  but 
little  of  moment  to  encourage  the  use  of  standards  by 
the  concerns  represented  in  their  membership.  We 
are  now  pleased  to  note  that  eiforts  are  being  made  to 
bring  the  advantages  which  accrue  to  manufacturers 
who  use  standards  to  the  notice  of  executives  in  the 
industry.  A  recent  N.  A.  C.  C.  bulletin,  for  example, 
is  devoted  to  this  subject.  It  points  out,  among  other 
things  of  importance,  that  standardization  has  re- 
duced production  costs  some  30  per  cent  in  the  case 
of  ball  bearing  and  electrical  equipment  manufactur- 
ers and  20  per  cent  in  the  case  of  steel  manufactur- 
ers. Actual  savings  by  the  use  of  standards  are  diffi- 
cult to  determine  in  precise  figures,  but  they  are  evi- 
dently very  much  worth  while,  as  we  have  often 
pointed  out. 


In  spite  of  this  fact  we  frequently  hear  of  some 
new  car  being  fitted  with  non-standard  parts  for 
which  there  appears  to  be  no  excuse  whatever  and 
which  often  mean  trouble  and  expense  for  some  other 
manufacturer — an  expense  which  the  user  must  ulti- 
mately bear.  Thus,  for  example,  we  learn  that  a  cer- 
tain new  car  has  an  exhaust  pipe  which  is  an  odd 
and  non-standard  size  (Vs-in,  larger  or  smaller  would 
have  made  it  standard).  Either  the  engineer  who 
laid  down  the  design  or  his  draftsman  didn't  know  of 
the  existing  standard  or  didn't  bother  to  look  it  up. 
Or  perhaps  he  thought  it  concerned  nobody  else. 

But  now  comes  the  exhaust  heater  manufacturer 
and  complains  that  he  must  make,  and  his  agents 
stock,  special  sizes  of  fittings  in  order  to  accommodate 
his  heater  to  the  new  model.  Doubtless  the  muffler 
manufacturer  had  a  similar  story  to  tell,  and  so  it 
goes.  It  sometimes  happens  that  a  non-standard  size 
of  part  saves  the  car  manufacturer  a  little  money  in 
the  first  instance,  but  if  the  part  is  one  that  may  re- 
quire replacement,  it  is  likely  to  add  to  the  parts 
stock  which  must  be  carried  by  many  service  stations 
and  thus  result  in  added  expense  for  service,  which 
reacts  unfavorably  upon  the  manufacturer.  The 
user's  interest  must  not  be  forgotten,  especially  when 
in  so  doing  the  matter  of  service,  which  is  already  a 
sore  point,  is  unnecessarily  complicated. 

This  is  but  one  example  of  many  in  which  stand- 
ardization plays  a  part.  Another  way  in  which  stand- 
ardization may  aid  in  the  future  will  be  in  the  increas- 
ing of  used  car  values.  At  the  present  time  the  most 
valuable  used  car  is  the  one  which  is  the  most  easily 
serviced,  all  other  things  considered,  and  standardiza- 
tion should  have  an  important  bearing  in  this  respect. 


Number  of  Cylinders  and  Repair 

Costs 

WHEN,  a  few  years  ago,  the  question  as  to  how 
many  cylinders  a  passenger  car  engine  should 
have  was  being  discussed  there  were  many  who  pre- 
dicted that  the  greater  number  of  cylinders  and  other 
parts  in  the  eights  and  twelves  would  mean  much 
larger  repair  bills,  when  overhauling  became  neces- 
sary. Advocates  of  the  multi-cylinder  job,  however,^ 
maintained  that  less  frequent  overhauling  would  be 
required,  but  this  is  open  to  some  question  if  it  is 
assumed  that  an  equal  quality  of  workmanship  and 
material  is  used  in  the  first  instance. 

Some  further  light  is  thrown  on  the  subject  a& 
a  result  of  repair  shop  experience.  Motor  Age,  in  - 
a  recent  issue,  publishes  a  table  giving  the  fixed 
prices  charged  by  a  Chicago  shop  for  certain  repair 
operations  on  thirty  well  known  cars,  not  including 
Fords.  One  of  these  operations,  overhauling  the  en- 
gine, includes  grinding  of  valves,  removing  carbon, 
adjusting  tappets,  refitting  bearings,  overhauling  all 
accessories  including  starter  and  generator,  cleaning 
entire  engine  and  furnishing  the  following:  new 
rings,  new  plugs,  new  radiator  hose  and  new  oil. 
In  the  list  are  included  seven  cars  with  four-cylinder 
engines,  twenty  with  sixes,  two  with  eights  and  one 
with  a  twelve.  Presumably  the  price  for  this  job 
is  based  upon  cost.    In  any  case,  the  price  for  over- 
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hauling  in  each  class,  including  necessary  parts  and 
material,  is  as  follows : 

Number  of  Charge  for  overhauling  Av'age  charge 

Cylinders  Maximum  Minimum  Average       per  cylinder 

Four  $72.80  $47.60  $54.41  $13.60 

Six  87.50  59.00  69.17  11.53 

Eight  112.00  99.00  105.50  13.19 

Twelve  167.00  167.00  167.00  13.92 

There  are,  of  course,  some  qualifications  necessary 
in  the  comparison.  The  eights  and  twelves  are  in 
the  high  priced  class  while  among  the  fours  and 
sixes  are  a  preponderance  of  moderate  price  cars, 
though  both  these  classes  include  also  a  fair  pro- 
portion of  cars  selling  in  the  same  price  class  as 
the  eights  and  twelves.  The  average  charge  per 
cylinder,  it  will  be  noted,  does  not  vary  greatly, 
although  the  cost  of  overhauling  the  accessories  must 
be  nearly  the  same  in  all  cases.  This  is  another  way 
of  saying  that  the  average  cost  of  overhauling  an 
engine  is  roughly  proportional  to  the  number  of 
cylinders. 


Getting  Facts 


THE  relation  between  car  design  and  sales  has 
always  been  recognized  as  important,  but  only 
recently  have  definite  attempts  been  made  to  find  out 
just  what  that  relation  is  in  particular  cases.  The 
buyers'  market  which  obtains  at  present  has  tended 
to  shift  design  out  of  the  realm  of  pure  engineering 
and  into  that  of  merchandising.  The  difficulty  has 
been  a  lack  of  specific  facts  or  data  upon  which  to 
base  procedure,  and  the  only  way  to  obtain  such  facts 
under  present  conditions  is  to  go  out  and  get  them. 

It  is  interesting  to  note  that  one  of  the  largest  car 
manufacturing  companies  has  recognized  the  need 
for  marketing  data  of  this  kind  and  has,  consequently, 
prepared  a  comprehensive  questionnaire,  to  be  an- 
swered by  all  of  its  salesmen,  designed  to  find  out 
exactly  what  design  characteristics  are  desirable  from 
a  sales  angle.  The  questionnaire  asks  the  salesman 
to  outline  the  general  specifications  of  the  car  he 
would  build  if  he  were  to  design  a  car  of  the  class 
made  by  this  manufacturer.  It  asks  for  suggestions 
regarding  improvement  in  the  present  model ;  whether 
a  yearly  change  in  models  is  desirable  from  a  sales 
standpoint;  what  criticisms  of  the  present  car  owners 
usually  make;  the  desirability  of  the  permanent  top 
as  standard  equipment;  what  accessories  should  be 
included  as  standard  equipment;  what  type  of  body 
is  desirable. 

When  the  replies  to  these  questions  come  in  from 
salesmen  in  all  parts  of  the  country  the  results  will 
furnish  valuable  data  for  use  in  design  work.  Such 
factors  should  always  be  considered  by  the  engineer 
as  well  as  by  the  general  executive. 

The  consensus  of  these  salesmen  should  not  be 
allowed,  of  course,  to  dictate  design  in  any  sense, 
but  their  point  of  view  should  be  given  definite  con- 
sideration. From  a  standpoint  of  automotive  prog- 
ress, however,  nothing  could  be  more  detrimental  in 
the  long  run  than  to  have  cars  designed  by  the  sales 
department.  A  search  for  facts  upon  which  to  base 
plans,  nevertheless,  is  always  desirable  and  the  ten- 


dency to  accumulate  such  facts  and  to  use  them  intel- 
ligently is  one  of  the  gratifying  outgrowths  of  the 
recent  business  depression. 


Aids  to  Starting 


MUCH  remains  to  be  done  in  the  way  of  making 
cars  easier  to  start  in  cold  weather.  More  at- 
tention was  given  to  this  factor  when  hand  cranking 
was  the  rule,  but  it  has  in  general  been  overlooked  or 
given  inadequate  consideration  on  a  majority  of  mod- 
ern cars  fitted  with  electrical  starters.  As  a  result 
there  is  a  great  burden  placed  upon  the  battery  and 
much  trouble  resulting  from  the  effect  of  fuel  which 
passes  the  pistons  and  dilutes  the  lubricating  oil. 

Experiments  recently  carried  out  by  one  manufac- 
turer who  was  seeking  to  remedy  troubles  of  this 
kind  are  reported  to  have  shown  that  thirty  seconds  of 
cranking  with  the  carbureter  strangler  closed  resulted 
in  a  half  pint  of  fuel  flowing  by  the  pistons  into  the 
crankcase.  Four  cranking  periods  of  this  length  per 
day  would  thus  result  not  only  in  wasting  a  quart  of 
fuel,  but  in  serious  dilution  of  the  lubricating  oil  with 
its  consequent  difficulties.  This  may  be  an  excep- 
tional case,  but  it  is  indicative  of  a  very  prevalent 
trouble  which  may  be  less  or  greater  in  degree  in 
other  cases.  A  large  percentage  of  all  cars  are  kept 
in  unheated  garages  or  are  allowed  to  stand  out  of 
doors  for  long  periods  during  which  the  engine  be- 
comes cold,  and  even  in  warm  weather  there  is  fre- 
quent difficulty  in  starting,  for  the  initial  boiling  point 
or  the  proportion  of  light  ends  in  the  fuel  is  usually 
less  in  warm  weather.  Consequently  the  problem  of 
obtaining  a  quicker  start  as  well  as  that  of  so  con- 
trolling the  cooling  system  as  to  bring  the  engine  up 
to  a  good  operating  temperature  quickly  is  worthy 
of  careful  study. 

The  heat  necessary  for  actual  vaporization  of  the 
fuel  needed  in  starting  is  sometimes  obtained  by  the 
use  of  an  electric  heating  element  and  sometimes  by 
burning  a  small  amount  of  fuel.  Primers  using  fuel 
which  is  easily  vaporized  even  at  quite  low  tempera- 
tures have  also  beeii  employed  with  satisfaction  in 
some  instances.  Probably  all  devices  or  systems  used 
to  aid  in  starting  have  certain  drawbacks  as  veil  as 
certain  advantages,  but  the  need  for  a  simple,  de- 
pendable and  inexpensive  device  for  this  purpose  is 
becoming  increasingly  evident  and  seems  likely  to  be- 
come more  necessar>-  than  ever  as  motor  fuel  is  made 
less  and  less  volatile. 


Automotive  Industries  Index 

THE  index  for  Volume  45  of  AiTOMOTlVE  INDUS- 
TRIES, comprising  the  last  half  of  1921,  will  be 
off  the  press  in  the  near  future.  We  will  be  glad  to 
send  a  copy  of  this  index  to  any  subscriber  who  may 
have  use  for  it.  Those  who  received  the  index  last 
year  are  still  on  our  list  and  will  receive  this  year's 
index  automatically. 

If  you  want  a  copy  of  this  index,  just  send  us  your 
name  so  that  we  can  mail  one  to  you  promptly. 
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Uncertainty  Brings 
Show  Buying  to  End 

Early  Impression  Fades  as  Pros- 
pects Question  Bottom  Being 
Reached 


By  JAMES   DALTON 

New  York,  Jan.  17.— The  first  half 
of  the  New  York  automobile  show  in- 
dicated that  the  volume  of  sales  at 
retail  would  be  comparable  to  that  of 
1919,  but  buying  stopped  the  last  three 
days.  It  was  due  to  another  striking- 
demonstration  of  "mass  psychology." 
After  the  show  opened  with  an  al- 
most general  revision  of  prices,  the 
public  evidently  was  almost  persuaded 
that  prices  had  reached  rock  bottom  or 
practically  that  level.  "Live"  pros- 
pects were  many  and  actual  sales  were 
frequent.  Then  along  came  one  of  the 
large  production  companies  with  the 
announcement  to  its  dealers  that  its 
prices  would  be  reduced  Feb.  1,  retro- 
active to  Jan.  1,  but  that  the  size  of 
the  cut  would  be  kept  a  secret. 

After  that  news  became  generally 
known  buying  stopped  dead,  both  at 
the  show  and  in  the  Broadway  sales- 
rooms of  companies  in  similar  price 
classes.  People  went  to  the  show  just 
the  same  and  evinced  a  lively  interest 
in  the  models  displayed  but  they  did 
not  buy.  When  asked  their  views  they 
stated  almost  unanimously  that  they 
would  wait  "for  the  rest  of  the  price 
cuts." 
Second  Cut  May  Come 

Whereas  the  atmosphere  within  the 
industry  had  been  cleared  by  the  early 
days  of  the  show,  it  again  became  fog- 
gy. Factory  executives  thoroughly 
familiar  with  the  production  costs  of 
their  own  and  other  companies  haH 
been  certain  prices  had  been  stabil 
ized.  They  are  not  so  certain  now  and 
prospective  buyers  have  decided  to 
wait  and  see  what  happens. 

Several  companies  which  did  not 
announce  reductions  for  the  New 
York  show  undoubtedly  will  do  so  be- 
fore the  opening  of  the  Chicago  show 
on  Jan.  28  or  coincident  with  it. 
Whether  second  cuts  will  be  made  by 
those  who  already  have  made  conces- 
sions remains  to  be  seen. 

Certain  it  is,  however,  that  prices 
on  popular  priced  lines  cannot  go 
much  lower  if  the  makers  of  them  are 
to  remain  in  business,  no  matter  how 


large  their  production.  The  industry 
as  a  whole  is  praying  that  there  will 
not  be  a  price  war,  but  individuals  in 
the  manufacturing  division  seem  to  be 
making  mental  reservations. 

Manufacturers  declare  with  every 
evidence  of  meaning  what  they  say 
that  they  simply  cannot  make  their 
prices  any  lower,  for  if  they  do  they 
might  as  well  go  out  of  business.  Even 
if  they  are  making  mental  reserva- 
tions in  what  they  say,  their  state- 
ment undoubtedly  is  true  if  they 
manufacture  cars  in  the  lower  price 
classes. 

Economic  laws  will  govern  the  situ- 
ation. As  a  consequence  prospective 
purchasers  of  motor  cars  in  these 
classes  will  not  be  going  far  wrong 
if  they  buy  now.  They  will  find  even- 
tually one  of  two  conditions.  Either 
the  car  they  bought  will  be  selling  for 
little  less  than  it  is  to-day,  or  they  will 
have  an  "orphan"  on  their  hands. 


Waiting  Attitude 

Adopted  by  Public 

New  York  Show  Sees  Buyers  Be- 
wildered— Must  Be  Convinced 
of  Stabilization 


Chicago  Bank  Buys  Assets  of 
Allen  Motors  for  $570,000 

COLUMBUS,  Jan.  18— Judge  Sater  in 
the  Federal  Court  has  approved  the 
sale  for  $570,000  of  the  assets  of  the 
Allen  Motor  Go.  to  Frank  Shaw  of  Chi- 
cago, representing  the  Continental-Oom- 
mercial  Bank,  the  sale  including  all 
assets  excepting  cash  in  bank  and  notes 
receivable.  Included  are  the  plants  at 
Columbus  and  Bucyrus,  together  with 
all  finished  cars,  partly  finished  cars  and 
raw  materials.  The  Bucyrus  plant  was 
the  motor  manufacturing  concern.  Shaw 
expects  to  operate  the  company,  making 
automobiles,  but  has  not  announced  de- 
tailed plans. 

With  the  bills  and  notes  receivable 
estimated  at  close  to  $100,000,  including 
cash  on  hands,  there  will  be  between 
$650,000  and  $670,000  for  distribution  to 
the  company's  creditors.  The  claims  not 
counting  many  of  the  contingent  liabili- 
ties filed  with  the  receivers  are  in  excess 
of  $2,000,000.  Contingent  liabilities  will 
bring  the  amount  much  higher,  leaving 
about  15  cents  on  the  dollar  to  be  dis- 
tribited  to  creditors.  Stockholders  will 
get  nothing. 


PORTER  PRODUCTION  SOLD 

JEW  YORK.  Jan.  16.— It  is  stated 
that  George  Van  Tuyl,  receiver  of  the 
American  &  British  Manufacturing  Corp. 
has  sold  to  the  F.  S.  Pearson  Engineer- 
ing Corp.  of  115  Broadway,  the  entire 
Porter  automobile  product  in  stock  and 
the  entire  future  production  of  Porter 
automobiles. 


By  NEAL  G    ADAIR 

Editor  Motor  World 

NEW  YORK,  Jan.  14— Since  the 
New  York  automobile  show  opened  ita 
doors  29  manufacturers  have  reduced 
the  prices  of  their  passenger  cars. 
During  two  weeks  previous  to  the 
show  20  others  made  price  cuts.  This 
makes  49  producers,  out  of  92  ex- 
hibiting at  the  show,  who  have 
brought  their  prices  down  to  a  new 
level  in  such  sensational  fashion  that 
prices,  rather  than  new  cars,  are  the 
talk  of  the  show  and  the  talk  of  the 
town. 

After  this  statement  it  hardly  seem& 
necessary  to  say  that  the  show  which 
closed  tonight  was  not  a  satisfactory- 
selling  show. 

As  compared  with  some  of  the 
larger  dealer  shows.  New  York  never 
has  been  a  strong  selling  show.  It  has 
served  more  to  introduce  the  season's 
cars,  both  to  the  trade  and  to  the 
public,  and  to  give  the  show  season 
around  the  country  a  flying  start. 
However,  there  have  always  been  some 
sales,  and  there  are  some  this  year, 
but  the  big  harvest  of  the  show  is  in 
deferred  business.  How  long  this 
business  will  be  deferred  depends 
entirely  on  the  ability  of  the  industry 
to  convince  the  public  that  prices  have 
been  stabilized. 

A  Series  of  Reductions 

Speaking  bluntly,  the  public  is  bewild- 
ered. It  has  seen  price  cut  after  price 
cut  made  over  a  period  of  15  months  and 
just  at  the  present  moment  it  is  not  in- 
clined to  take  anybody's  word  that  the 
present  cuts  are  final,  even  for  a  reason- 
able period. 

What  the  industry  does  the  next  month 
is  going  to  tell  the  tale,  both  of  the  busi- 
ness at  the  dealer  shows  and  of  spring^ 
business. 

Throughout  the  first  two  or  three  days 
of  the  show  there  was  an  encouraging 
amount  of  actual  order  placing.  This 
continued  while  news  of  the  earliest  first 
two  or  three  price  cuts  was  slowly  sink- 
ing into  public  thought  regarding  the 
show.  After  several  days  of  full  page, 
half-page  and  quarter-page  announce- 
{Continued  on  page   150) 
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Lincoln  Plan  Rouses  Keen  Interest 
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Ford  Will  Use  Own 
Production  Methods 

Expected  to  Make  Big  Price  Re- 
duction If  His  Bid  Is 
Accepted 

NEW  YORK,  Jan.  17— Nothing  in 
recent  years  has  caused  greater  in- 
terest and  wider  speculation  within 
the  automotive  industry  than  the  an- 
nouncement that  Henry  Ford  and 
his  family  probably  will  obtain  con- 
trol of  the  Lincoln  Motor  Co.  when 
it  is  sold  by  the  Detroit  Trust  Co., 
as  receiver,  on  Feb.  4.  The  bid  of 
$8,000,000  filed  with  the  Federal 
Court  by  Harold  H.  Emmons  as  at- 
torney, came  from  the  Ford  family, 
including  Mr.  and  Mrs.  Henry  Ford 
and  Edsel  Ford. 

No  Opposition  Expected 

The  offer  of  $8,000,000  was  the 
upset  price  fixed  by  Judge  Tuttle,  and 
it  is  stated  the  Fords  are  willing  to 
raise  their  offer  to  $11,000,000  rather 
than  have  the  property  get  into  other 
hands.  It  is  not  believed,  however, 
that  they  will  have  any  serious  oppo- 
sition. 

If  the  property  goes  for  $8,000,000 
it  will  fall  short  by  $2,000,000  of 
meeting  the  liabilities,  which  approx- 
imate $10,000,000.  There  are  out- 
standing 146,000  shares  of  Class  A 
stock  of  $50  par  value,  which  would 
get  nothing  from  a  sale  at  that  price. 

The  industry  is  not  so  much  interested 
in  the  financial  details  of  the  transac- 
tion as  in  what  use  the  Fords  will  make 
of  the  property  if  they  get  it,  and  there 
seems  little  doubt  that  they  will.  No  de- 
tails of  their  plans  have  been  made  public, 
but  it  is  not  denied  that  they  will  put 
into  effect  the  well  known  Ford  produc- 
tion methods. 

Prices  May  Be  Reduced 

Purchases  of  parts  and  materials,  it  is 
understood,  will  be  made  through  the 
Ford  purchasing  department  and  the  re- 
sult, with  the  introduction  of  efficiency 
methods  in  production,  would  be  much 
lower  costs,  which  would  make  possible 
a  sharp  reduction  in  prices.  Reports  that 
these  would  be  scaled  down  to  $2,500  for 
the  touring  car  have  not  been  denied, 
although  there  is  no  probability  that  any 
such  cut  will  be  made  immediately.  The 
effect  of  such  a  policy  upon  other  com- 
panies in  the  higher  price  classes  needs 
no  discussion. 

It  is  not  the  Ford  plan,  so  far  as  can 
be   determined,   to  lower  materially  the 


quality  of  the  Lincoln  car.  It  is  jfener- 
ally  conceded,  however,  that  a  car  of 
practically  the  same  quality  can  be 
turned  out  in  much  largei  quantities  at 
a  materially  lower  cost  by  the  elimina- 
tion of  construction  refinements  and 
tests  which  have  been  insisted  upon  hith- 
erto by  Henry  M.  Leland,  the  founder  of 
the  company. 

The  Lincoln  plant,  which  is  considered 
the  finest  of  its  kind  in  the  world,  has  a 
potential  capacity  of  20,000  cars  a  year. 
Comparatively  few  changes  will  be  neces- 
sary to  put  the  plant  on  a  Ford  produc- 
tion basis,  and  Ford  engineers  have  been 
working  on  this  problem  for  several 
months. 

While  he  does  not  intend  to  sacrifice 
quality,  it  is  believed  Ford  intends  to 
bring  into  the  manufacture  of  the  Lin- 
coln the  same  production  and  manage- 
ment methods  which  have  made  his  cheap 
car  such  a  success.  Nothing  radical  is 
contemplated  and  it  is  not  expected  any 
material  changes  will  be  made  in  the 
immediate  future.  Preparations  have 
been  made  to  proceed  with  production  as 
soon  as  Ford  takes  over  control  of  the 
property.  It  can  be  stated  that  the  pres- 
ent line  of  cars,  which  numbers  15  mod- 
els, will  be  continued. 

The  belief  that  Ford  will  have  little 
competition  in  seeking  to  purchase  the 
property  is  based  largely  upon  emphatic 
denials  by  other  leaders  in  the  industry 

{Continued  on  page  152) 


E.  V.  Rippingille  Joins 

Watson  Stabilator  Forces 

DETROIT,  Jan.  16— E.  V.  Rippingille. 
assistant  sales  manager  for  Hudson  and 
Essex  for  a  number  of  years  and  partic- 
ularly interested  in  sales  promotion  and 
service  work  for  these  concerns,  has  re- 
signed to  handle  the  Watson  Stabilator 
throughout  the  Michigan  zone. 

Rippingille  is  particularly  known  for 
his  many  sales  promotion  efforts,  partic- 
ularly in  organizing  and  carrying  through 
to  a  successful  finish  the  Hudson  and 
Essex  transcontinental  records  and  other 
record  runs  both  on  the  road  and  track 
with  these  two  cars.  He  has  been  asso- 
ciated with  the  industry  abroad  as  well 
as  in  this  country  almost  since  its  incep- 
tion and  recently  has  been  devoting  his 
efforts  to  the  organization  and  establish- 
ment of  the  Hudson-Essex  service  policy. 

The  Watson  stabilator  is  a  shock  ao- 
sorbing  device  counteracting  spring  re- 
bound by  means  of  an  internal  brake 
arrangement  so  designed  as  to  graduate 
the  resistance  in  proportion  to  the  sever- 
ity of  the  impact.  It  has  been  installed 
through  local  dealers  on  a  groat  many 
cars  throughout  the  East  and  is  now  un- 
der tests  by  manufacturers,  one  of  the 
first  cars  definitely  to  adopt  it  being  the 
new  Duesenberg. 


Show  Allriulaiice 

More  \)vd\vTi  Come  from  ^  e«t — 

Puhlic  Inlere-t  in  Automo 

bile*  Evident 


NEW  YORK,  Jan.  1&— From  the  stand- 
point of  attendance,  the  Nerwr  York  aoto- 
mobile  show  which  closed  Saturday  night 
was  the  most  successful  ever  held  in  the 
United  States.  All  records  for  paid  at- 
tendance were  shattered,  contrary  to  ex- 
pectations. The  increase  over  last  year 
was  approximately  20  per  cent  and  it 
was  much  in  excess  of  1920,  which  iras 
the  best  previous  year. 

The     attendance     Thursday  •.'• 

largest  for  any  single  day  in  th-  r.. ■■•.■•:■,■ 
of  auton'obile  shows.  It  was  410^  greats 
er  than  Thursday  last  year  and  2210 
ahead  of  the  best  previous  day  on  record. 

Another  record  which  was  broken  was 
the  attendance  of  dealers  from  the  West. 
In  previous  years  dealers  from  Chicago 
have  come  on  for  the  show,  but  the  rep- 
resentation from  other  western  cities, 
such  as  Kansas  City  and  St.  Louis,  has 
been  small.  The  reverse  was  true  this 
year. 

Bankers  Enthusiastic  ^ 

Manufacturers  who  attended  the  ex- 
position were  enthusiastic  over  the  con- 
clusive demonstration  of  public  inter- 
est in  automobiles.  They  would  have 
been  satisfied  if  the  attendance  had  been 
no  larger  than  last  year  and  all  of  them 
were  amazed  at  the  number  of  New 
Yorkers  who  paid  their  money  to  get 
into    the    show. 

Bankers  interested  in  the  automotive 
industry  were  equally  enthusiastic  over 
Nis  feature  of  the  exposition.     T"  re 

more  firmly  convinced  than  ever  r.e 

motor  vehicle  has  become  an  absolute  es- 
sential in  the  life  of  the  "  •  and 
that  it  should  be  regarded  b:  here- 
after in  that  light. 

In  fact,  the  i  ir'-^  ^« 

from    everj-    >  ^  x.t^;.  :  of 

sales.  The  first  three  days;  were  entirely 
sat--'     •      y  in  th-  -  •     -  -^  ■     •  :--.p 

in  :  three  ..  :^t 

by  Dodge  Brothers  of  the  deferred  price 
out  proved  conclv.  ■  '  "  that  the  public 
expects  further  c«  ns. 


Mci.RAW   ELECTS  DIRECTORS 

EAST  PALESTINE.  OHIO.  Jan.  16.— 
Stockholders  of  the  McGraw  Tire  &  Rub- 
ber Co.  have  elected  the  following  direc- 
tors for  the  coming  vear:  John  Morgan, 
William  H.  Marlatt,' C.  H.  "V^Tieeler,  L. 
M.  Kyos.  Maynanl  H.  Murch.  W.  S. 
Quinlan.  G.  E.  Randies,  R.  V.  Mitchell, 
Mac  S.  Bethel,  F.  W.  Treadway  and  Ben 
H.  Davis. 


146 


Refinancing  Plan 

Offered  for  Earl 


New  Issue  of  Debentures  Contem- 
plated— Creditors'  Committee 
to  Guide  Company 

CHICAGO,  Jan.  13— Following  a  day 
and  night  meeting  of  the  banking  and 
merchandise  creditors  of  the  Earl  Mo- 
tors, Inc.,  a  plan  for  the  refinancing  and 
rehabilitation  of  the  $8,000,000  corpora- 
tion, which  was  the  outgrowth  of  the 
old  Briscoe  Motor  Co.,  was  agreed  upon 
last  night.  The  reorganization  of  the 
company  was  made  necessary  by  the 
troubles  of  the  Fort  Dearborn  banks  and 
Edward  Tilden  &  Co.,  which  had  under- 
taken to  finance  the  company. 

The  reorganization,  it  is  said,  will 
place  Earl  Motors  in  fine  shape  finan^ 
cially,  but  the  stockholders  will  have  to 
depend  largely  upon  the  future  success 
of  the  company  for  their  equity  in  the 
eoncei'n.  The  business  will  be  continued 
with  the  present  staff  of  officials,  but 
under  the  guidance  of  a  creditors'  com- 
mittee. 

Banks  to  Furnish  Capital 

At  present.  Earl  Motors  has  un- 
secured indebtedness  in  excess  of  $3,000,- 
000.  It  has  outstanding  $2,100,000  of 
debenture  bonds,  $1,500,000  of  pre- 
ferred stock  and  about  291,000  shares 
of  common  stock  of  $10  par  value.  The 
debentures  and  91,000  shares  of  common 
represented  the  holdings  of  Edward 
Tilden  &  Co. 

While  the  plan  of  settlement  agreed 
upon  will  undoubtedly  go  through,  the 
final  formula  for  stock  issue  is  not  ab- 
solutely settled. 

The  financial  reorganization  contem- 
plates a  new  issue  of  deferred  debentures, 
on  which  interest  will  be  deferred  for  a 
year,  and  a  new  issue  of  prior  preference 
preferred  stock.  The  unsecured  creditors 
would  be  given  these  debentures  and 
the  new  stock  in  satisfaction  of  their 
claim. 

Edward  Tilden  &  Co.  is  to  surrender 
the  present  debentures,  receiving  in  ex- 
change $1,400,000  of  prior  preference 
preferred  stock  and  $700,000  in  new 
debentures.  The  creditors  may  receive 
debentures  and  stock  in  equal  pro}, ',>)■- 
tions.  The  banks  are  to  furnish  the 
company  with  $1,000,000  or  more  for 
working   capital. 

Will  Be  Long  Term  Maturities 

The  new  debentures  will  probably  be 
long-term  maturities,  whereas  the  pres- 
ent securities  mature  $500,000  each  year. 
This  plan,  which  was  agreed  to  by 
creditors  representing  claims  of  $2,000,- 
000.  will  enable  the  company  to  retire 
the  debentures  without  payment  of  in- 
terest on  the  new  ones  for  a  year  and 
will  also  enable  the  payment  of  all  cur- 
rent liabilities. 

The  creditors'  committee  named  to 
carry  out  the  plans  consists  of  Ralph 
Van  Vechten,  vice-president  of  the  Con- 
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tinental  -  Commercial  Bank,  Chicago ; 
Percy  Johnston,  president  of  the  Chemi- 
cal National  Bank,  New  York;  R.  T. 
Forces,  vice-president  of  the  Fort  Dear- 
born Bank,  Chicago;  William  Sparks, 
president  of  Sparks-Withington  Co., 
Jackson,  Mich.;  Benjamin  Gotfredson, 
president  of  the  American  Auto  Trim 
Co.,  Detroit;  W.  V.  C.  Jackson,  vice- 
president  Auto  Body  Co.,  Lansing,  and 
Charles  Hayes,  president  of  Hayes  Wheel 
Co. 
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Court  Considering 


Grants  Extension  of  Time 
for  Kelley  Reorganization 

NEW  HAVEN,  CONN.,  Jan.  14— ^Dat- 
ing  from  Jan.  9,  following  a  petition  by 
Attorney  Edward  D.  Newman  of  New 
York,  who  seeks  to  foi-m  a  new  corpora- 
tion to  take  over  the  Kelley  Tire  &  Rub- 
ber Co.  of  this  city  and  West  Haven, 
Judge  John  E.  Keeler  in  the  superior 
court  has  granted  a  45-day  extension  of 
time  for  the  reorganization. 

To  permit  the  transaction,  $350,000 
will  have  to  be  raised  before  the  time 
limit  expires.  With  the  additional  period 
in  which  to  raise  this  amount.  Attorney 
Albert  H.  Barclay  of  this  city,  receiver 
for  the  company,  says  that  the  prospects 
for  securing  the  money  are  encouraging. 

According  to  figures  submitted  by 
Newman,  approximately  $50,000  worth 
of  bonds  have  been  sold  up  to  Jan.  9. 

The  money  is  needed,  it  is  pointed  out 
by  the  receiver,  to  pay  off  the  debts  and 
expenses  of  the  receivership  of  the  Kel- 
ley Tire  &  Rubber  Co.  and  of  the  Martin 
Tire  &  Rubber  Co. 

Newman's  proposal  is  to  form  a  new 
corporation,  which  will  buy  the  plant 
and  equipment,  and  thus  save  at  least 
part  of  the  investment  of  the  present 
stockholders.  It  is  estimated  that  about 
20  or  25  per  cent  of  the  total  number  of 
Kelley  tire  shares  are  held  in  Hartford 
and  vicinity. 


Goodyear  Tire  Sells 

Plant  on  Long  Island 

NEW  YORK,  Jan.  16.— The  Goodyear 
Tire  &  Rubber  Co.  has  sold  its  land  and 
buildings  in  Long  Island  City  to  the 
Standard  Sanitary  Mfg.  Co.,  of  New 
York  and  Pittsburgh.  The  transaction 
involves  approximately  $500,000.  The 
property  consists  of  a  six  story  fire- 
proof building  having  63,000  sq.  ft.  of 
floor  space  and  about  69,000  sq.  ft.  of 
vacant  land  adjoining  with  a  railroad 
siding. 

After  the  Goodyear  company  aban- 
doned the  building  it  was  leased  by  the 
Chevi-olet  Motor  Co.  for  a  term  of  10 
years. 


COTTA   INCORPORATSS 

ROCKFORD,  ILL.,  Jan.  14— The  re- 
organized Cotta  Transmission  Co.,  man- 
ufacturer of  parts  for  motor  vehicles, 
has  been  incorporated  with  a  capital 
stock  of  $750,000.  The  new  company 
takes  over  the  plant  of  the  old  and  will 
operate  along  similar  lines,  but  with 
new  officers  and  directors.  The  new 
name  will   be   Cotta  Transmission   Corp. 


Miniger  Contract 


Ohio  Bank  Asks  Continuance  of 

Agreement  Which   Provides 

His  Salary 

TOLEDO  Jan.  16.— There  is  a  possi- 
bility that  Clement  O.  Miniger,  president 
of  the  Electric  Auto-Lite  Corp.,  and  one 
of  the  receivers  for  the  Willys  Corp., 
may  not  remain  as  head  of  the  company 
if  the  federal  court  refuses  to  allow  a 
continuance  of  the  agreement  entered 
by  him  and  the  corporation,  Jan.  25, 
1919. 

This  agreement  makes  his  salary  ap- 
proximately $240,000  a  year. 

The  Ohio  Savings  Bank  &  Trust  Co., 
the  complainant  in  the  receivership  pro- 
ceedings, has  moved  the  court  to  con- 
tinue the  salary  and  commission  ar- 
rangement under  which  Miniger  is  work- 
ing. The  bank  points  out  that  depriving 
the  company  of  Miniger's  services  would 
mean  a  loss  to  the  stockholders  and 
creditors  through  possible  loss  of  much 
business  now  being  done  outside  the 
Willys-Overland   accounts. 

Under  the  agreement  Miniger  was  to 
receive  $60,000  annually,  and  20  per  cent 
of  the  net  profits  on  sales,  except  Willys- 
Overland  sales.  It  was  stipulated  that 
the  commissions  should  not  exceed  $150,- 
000  a  year  for  the  first  year  beginning 
Jan.  1,  1919,  and  not  exceeding  $190,000 
the  second  year  beginning  Jan.  1,  1920. 
He  was  to  have  a  drawing  account  of 
$15,000  a  month  but  this  was  not  to  ex- 
ceed the  commissions  for  any  one  month. 


Miniger  Inspects  Property 

NEW  YORK,  Jan.  16— C.  0.  Miniger, 
receiver  for  the  Willys  Corp.,  has  re- 
turned to  Toledo  after  an  inspection  of 
the  company  in  New  York  and  New  Jer- 
sey. The  plants  of  the  New  Process 
Gear  Corp.  at  Syracuse  and  the  Electric 
Auto-Lite  Corp.  at  Toledo  are  running 
on  a  satisfactory  basis. 

The  big  problem  of  the  receivership  is 
to  dispose  of  the  so-called  Chrysler  plant 
at  Elizabeth  in  which  the  Chrysler  six 
was  to  be  built  but  which  never  went  into 
production.  It  is  understood  that  an  ef- 
fort is  being  made  to  induce  the  bank 
intei'ests  which  are  large  creditors  of 
the  Willys  Coi-p.  to  form  a  company 
which  would  take  over  the  Elizabeth 
plant  and  manufacture  the  Chrysler  car 
in  it.  These  negotiations  have  not  yet 
passed  the  preliminary  stage. 


REORGANIZING   ADKINS   COMPANY 

CANTON,  OHIO,  Jan.  16— Reorganiz- 
ing and  refinancing  of  the  Adkins  Manu- 
facturing Co.  is  now  under  way,  the  com- 
pany already  having  taken  over  the 
assets  of  the  Adkins  Sales  Manufactur- 
ing Co. 

The  company  manufactures  a  high 
pressure  lubricating  system,  aimed  at 
obviating  the  use  of  grease  cups  on  auto- 
mobiles, trucks  and  tractors. 


January  19,  1922 


Ford  Joins  Parade 
with  Cut  in  Prices 


Reductions  Range  from  $6  to  $15 
— Made  Advisable  by  Per- 
sistent Rumors 


DETROIT,  Jan.  16— Price  cuts  rang- 
ing from  $6  on  the  runabout  to  $15  on 
the  sedan  are  announced  by  the  Ford 
Motor  Co.  A  statement  made  in  connec- 
tion with  the  announcement  says: 

"Persistent  rumors  relative  to  our  re- 
ducing prices  make  reduction  advisable, 
despite  present  rock  bottom  prices." 

The  Ford  prices  as  they  stood  in  Jan- 
uary, 1921,  with  the  successive  reduc- 
tions since  that  time  follow: 

Jan.         June         Sept.         Jan. 
Model  1921  1921  1921  1922 

2-passenger    ..   $395  $370  $325  $319 

5-passenger    ..     440  415  355  348 

Coupe   745  695  595  580 

Sedan    795  760  660  645 

The  passenger  chassis  will  sell  for 
$285;  the  truck  chassis  for  $430,  a  re- 
duction of  $15;  the  tractor  will  remain 
at  $626.  The  starter  price  stands  at  $70 
and  the  demountable  rims  at  $25. 

A  statement  on  1921  business  issued 
by  the  Ford  company  says: 

Ford  Sales  Exceeded  1921 

Retail  sales  of  Ford  cars,  trucks,  and 
Fordson  tractors  have  again  exceeded  the 
million  mark  for  the  year  1921. 

The  Ford  factory  and  assembly  plant 
production  figures  reached  a  total  of  1,050,740 
cars,  trucks  and  tractors  for  the  year,  with 
retail  sales  by  dealers  approximately  1,093,000 
which  in  the  United  States  alone  surpassed 
;he  1920  retail  sales  record  by  104,213  Ford 
cars  and  trucks. 

The  outlook  for  1922  is  decidedly  optimistic. 
In  fact,  concrete  evidences  already  exist  in 
that  car  and  truck  retail  sales  for  December 
1921  exceeded  December  1920  sales  by  almost 
25  per  cent,  and  Fordson  tractor  retail  sales 
for  the  same  periods  show  an  increase  of 
over  100  per  cent  for  December  1921,  as  well 
as  an  increase  over  the  total  tractor  sales  for 
the    month    of   November. 

These  facts  seem  to  indicate  that  not  only 
are  the  farmers  buying  more  freely,  but  that 
the  general  public  is  becoming  more  respon- 
sive and  receptive. 

Another  point  brought  out  by  a  comparison 
of  production  figures  for  the  past  two  years 
shows  that  Ford  enclosed  cars  are  gaining 
in  popularity,  as  23  per  cent  of  the  1921 
production  were  sedans  and  coupfis  as  against 
a  total  of  18  per  cent  for  the  year  previous. 

Ford  is  giving  employment  at  present  to 
approximately  40,000  men  in  its  main  plant 
at  Detroit,  the  importance  of  which  is  em- 
phasized when  consideration  is  given  to  the 
fact  that  nearly  20  per  cent  of  the  city's 
population  is  directly  dependent  upon  the 
Ford  Motor  Co. 


AUTOMOTIVE     INDUSTRIES 

TIUC  AUTOMOOILE 

vince  the  public  that  automobile  prices 
are  down  as  far  as  they  can  jfo. 

Other  manufacturers  say  it  is  evident 
that  even  Ford,  with  hi.s  tremendou.s  pro- 
duction, has  reached  the  point  where  he 
can  reduce  prices  no  further  and  still 
make  a  profit  on  each  vehicle.  Most  of 
them  contend  they  are  in  the  same  posi- 
tion. It  undoubtedly  is  true  that  most 
manufacturers  in  the  lower  price  classes 
cannot  do  much  more  cutting  if  they 
expect  to  remain  in  business. 

While  Ford  is  being  thanked,  unoffi- 
cially, for  his  latest  reduction,  companies 
making  cars  in  the  higher  price  classes 
are  waiting  with  genuine  anxiety  to  see 
what  will  be  done  with  the  Lincoln  car 
if  Ford  gets  control  of  that  company. 
They  are  inclined  to  take  seriously  re- 
ports that  the  price  of  the  Lincoln  will 
be  reduced  to  something  like  $2,500  with 
Ford  methods  applied  to  bring  about 
quantity  production.  If  this  is  done  com- 
petition in  the  higher  price  classes  will 
be  fully  as  keen  as  among  cars  selling 
for  $1,000  or  less. 
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Performs  Service  to  Industry 

NEW  YORK,  Jan.  16— ^For  once  in  his 
life  Henry  Ford  has  done  what  other 
automobile  manufacturers  admit  is  a 
service  to  the  industry.  They  believe  his 
most  recent  price  cut  of  $7  on  the  tour- 
ing car  and  $15  on  the  closed  models 
will  do  more  than  ans^thing  else  to  con- 


Durant  and  Columbia 

Prices  Are  Guaranteed 

NEW  YORK,  Jan.  16.— Durant  prices 
were  guaranteed  to  the  dealers  until 
Aug.  1,  1922,  and  Columbia  to  April  1  by 
representatives  of  the  factories  produc- 
ing those  cars  at  a  meeting  luncheon  of 
fifty-five  dealers  of  the  Poertner  Motor 
Car   Co.,    Metropolitan    distributor. 

The  Durant  announcement  was  made 
by  M.  B.  Leahy,  General  Sales  Manager 
of  the  Durant  Motor  Car  Co.,  of  New 
York.  In  view  of  the  recent  announce- 
ment of  a  proposed  price  reduction  by 
another  manufacturer  in  the  Durant 
price  class,  the  D-urant  guarantee  was 
regarded  as  significant. 

Leahy  told  the  dealers  that  the  Long 
Island  plant  was  running  on  a  produc- 
tion of  85  a  day  and  that  the  schedule 
soon  would  be  increased  to  100.  He  said 
the  Long  Island  plant  would  continue  to 
manufacture  cars  for  the  Pacific  Coast 
territory  until  the  plant  in  Oakland  got 
into  operation.  Leahy  also  told  the 
Metropolitan  dealers  that  production  of 
the  new  Durant  Six  would  begin  in  about 
two  weeks. 

The  announcement  of  the  Columbia 
price  guarantee  was  made  by  Colonel 
William  Guy  Wall,  vice-president  and 
chief  engineer  of  the  National  Motor 
Car  &  Vehicle  Corp,  of  Indianapolis. 
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BESSEMER  TO   MOVE   PLANT 

PHILADEi>PHIA,  Jan.  14— The  Besse- 
mer Motor  Truck  Co.  is  making  final 
preparations  to  remove  its  headquarters 
to  its  new  plant  of  Holmesburg,  where 
the  production  of  trucks  will  bo  under- 
taken on  a  large  scale.  The  plant  is 
situated  on  an  18-acre  tract  and  the 
plant  has  a  capacity  of  SOOO  trucks  a 
year,  which  will  soon  be  absorbed  if 
the  company's  plans  develop  in  accord- 
ance with  the  predictions  of  the  presi- 
dent, I.  M.   Lewis. 


Set  for  -New  Tire 


Seiherling    Clincher    to    .Sell    for 

$12..'>0— Slraiglil  Side 

for  $n,.30 


AKRON,  Jan.  14— The  new  cord  tire 
inventeJ  by  Frank  A.  Seiberlin|f  and  to 
be  manufactured  ready  for  dehv«rr>  at 
the    Ba  ,    Ohio,   and   New    Castle, 

Pa.,  tir-  ,  -^i,  now  controlled  by  the 
Seiberling  Rubber  Co,  of  Akron,  will 
••d  on  the  market  upon  a  price 
-inarkably  low,  officials  of  Seiber- 
ling's  company  announce. 

T'r  jral    feature  of 

the  .^  „       .  .  extension  of  the 

tread  stock  from  bead  to  bead,  replacing 
the  fabric  side  walls  and  calculated  to 
afford  added  protection  a^lnst  cuytom- 
ary  side  wall  abrasions  and  curb  and  rUt 
wear. 

The  t!re  is  also  designed  to  rednce 
possibility  of  tread  separation  to  a 
minimunr*.  Among  its  other  new  features 
are  added  shoulder  strength,  and  re- 
inforced chafing  strip  and  double  flipper 
strip  strength.  The  tire  has  a  semi-flat 
tread  which,  it  is  claimed,  will  afford 
better  traction  through  greater  road  con- 
tact area  which  will  offer  an  added  re- 
sistance to  skidding. 

New  Tube  to  Be  Produced 

Although  the  Seiberling  company  an- 
nounces it  will  place  the  new  tire  on  the 
market  as  one  of  the  best  cord  tires 
manufactured,  its  prices  will  range  only 
slightly  above  standard  cord  prices  of 
other  companies.  The  consumer  price 
on  the  30  X  3^  Seiberling  clincher  cord 
tire  will  be  $12.50,  and  the  34  x  44 
straight  side  will  sell  for  $44.50. 

The  tires  will  be  marketed  under  the 
standard  tirr  guarantee  of  the  Rubber 
Association   of  America. 

Seiberling  will  also  place  on  the  market 
a  new  tube,  which  it  is  claimed  will  en»- 
bc'ly  new  features  giving  it  greater 
durability.  The  new  tube  is  made  over 
a  large  size  mandrel  of  pure  gum  Avail- 
ing stix:k,  and  's  designed  to  reduce 
chafing  and  "set"  to  a  minimum. 

The  Seiberling  company  will  cont'nue 
to  manufacture  the  Portage  Skidlock 
tread  tires  of  the  Portage  Tire  T-  P  ••- 
ber  Co,  of  Baiberton,  which  Si 
has  purchased.  The  company  will  h.ive 
a  capacity  of  5000  casings  and  6000 
tubes  daily  at  its  Barbcrton  and  New 
Castle  plants. 

Diamond  Has  New  Tire 

.\KRON.  Jan.  16 — .A  new  cord  tire, 
said  to  possess  unusual  road  gripping 
qualities  and  to  offer  special  resistance 
to  skidding,  has  been  introduced  by  the 
Dianwnd  Rubber  Co,  of  .Akron,  accord- 
ing to  announcement  of  H.  E.  Keller, 
sales  manager. 

The  new  feature  of  the  tire  is  said  to 
bo  the  fact  that  its  road  gripping  quali- 
ties will  last  throughout  the  entire  life 
of  the  tread. 
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Stiidebaker  Head 

Sees  100.000  Year 


Company  Closes  Most  Successful 

Period  With  No   Bank 

Indebtedness 


NEW  YORK,  Jan.  13— Expectations 
of  a  100,000  Studebaker  year  were  ex- 
pressed by  President  A.  R.  Erskine  to 
500  distributors  and  dealers  gathered  at 
a  dinner  in  the  Hotel  Plaza  last  night. 
Erskine  stated  that  the  schedule  for  the 
first  quarter  would  be  25,000  as  against 
11,000  for  the  last  quarter  of  1921.  To- 
tal production  for  last  year  he  told  them 
was  68,000  and  for  the  year  previous 
54,000.  The  company  has  $36,000,000 
invested  in  its  factories. 

H.  A.  Biggs,  vice-president  in  charge 
of  sales,  acted  as  toastmaster.  Addresses 
were  made  by  M.  F.  WoUering,  vice- 
president  in  charge  of  production;  L.  J. 
Oilier,  vice-president  in  charge  of  ex- 
ports, and  Frank  E.  Hering  of  South 
Bend.  The  dinner  was  the  occasion  of 
the  maiden  speech  of  Harry  B.  Harper 
since  joining  the  Studebaker  organiza- 
tion in  the  capacity  of  sales  manager. 

Corporation  in   Grood   Condition 

NEW  YORK,  Jan.  14— Studebaker  on 
Dec.  31  last  closed  the  most  successful 
year  in  its  history  and  while  final  fig- 
ures have  not  been  announced,  it  is  said 
that  the  gross  for  the  year  will  approx- 
imate $95,000,000.  The  company  has  on 
hand  more  than  $8,000,000  in  cash  and 
has  no  bank  indebtedness.  A  year  ago 
the  cash  account  stood  a  little  more  than 
$4,000,000  and  the  bank  indebtedness 
was  $8,500,000. 

Probably  the  largest  individual  holder 
of  common  stock  is  W.  C.  Durant,  for- 
merly head  of  General  Motors  Corp.  and 
now  president  of  Durant  Motors,  his 
holdings,  it  is  understood,  approximating 
65,000  shares,  representing  an  invest- 
ment of  between  $4,500,000  and  $5,500,- 
000. 


Six  Companies  Produce 
84  Per  Cent  of  Total  Cars 

NEW  YORK,  Jan.  16— Discussing  the 
production  of  passenger  automobiles,  ihe 
Wall  Street  Journal  says: 

There  are  upward  of  100  active  pas- 
senger automobile  manufacturers  in  the 
United  States  and  six  of  them  (consid- 
ering the  half  dozen  General  Motors  di- 
visions as  one  unit)  account  for  more 
than  80  per  cent  of  the  cars  produced. 
Last  year  approximately  1,535,000  pas- 
senger cars  were  turned  out.  Ford, 
General  Motors,  Dodge  Brothers,  Stude- 
baker, Willys-Overland  and  Nash  pro- 
duced nearly  1,300,000,  or  about  84  per 
cent  of  the  total.  Ford's  output  of 
something  like  875,000  passenger  cars 
was  more  than  half  the  combined  turn- 
out of  all  manufacturers. 

Following  tabulation  for  1921  and 
1920  shows  total  passenger  car  output, 
individual  outputs  of  the  six  companies 


mentioned,   their   total 

and   per 

cent   of 

grand  total  made  by  them.     Fig 

ures  for 

1921  are  approximated: 

1921 

1920 

Total  passenger  car  output 

1,535,000 

1,883,150 

Output   of: 

Ford     

875,000 

*885,000 

General   Motors 

192,000 

327,681 

Dodge    Brothers 

89,350 

129,624 

Studebaker    

66,000 

52.653 

Willys-Overland     

51,300 

104,569 

Nash    

23,600 

34,634 

Total    six    companies..    1,297,250     1,534,161 
Per    cent    of    grand     total 

made    by   six   companies         84  81 
per  cent     per  cent 

♦Approximately 


Jewett  Unveiled  to  Dealers; 
Price  Announced  as  $1,065 

NEW  YORK,  Jan.  13— A  large  num- 
ber of  Paige-Detroit  dealers  enthusiasti- 
cally received  the  new  Jewett  six  which 
was  unveiled  at  their  annual  banquet  last 
night.  President  H.  M.  Jewett  of  the 
Paige  company  who  was  the  speaker  of 
the  evening  announced  that  the  price  of 
the  new  car  would  be  $1,065. 

Jewett  confined  his  remarks  largely  to 
the  opportunity  for  the  motor  car  dealer 
in  1922  and  spread  an  atmosphere  of 
optimism  throughout  the  meeting.  He  de- 
clared the  day  of  making  big  allowances 
on  used  cars  to  promote  sales  had  passed 
and  that  henceforth  only  the  soundest  of 
business  tactics  would  be  employed.  The 
financial  condition  of  the  Paige-Detroit 
Motor  Car  Co.,  he  declared,  is  sound. 

There  was  no  announcement  as  to 
how  many  of  the  new  Jewett  sixes  had 
been  contracted  for  but  the  dealers  were 
not  slow  in  expressing  their  enthusiasm 
during  the  meeting. 


Developing  Organization 
for  New  Franklin  Product 

SYRACUSE,  Jan.  16.— The  H.  H. 
Franklin  Manufacturing  Co.,  expects  to 
be  producing  its  new  4-cylinder  model  at 
the  rate  of  100  a  day  by  April,  1923. 

Just  now  the  organization  for  the  de- 
velopment of  the  new  model  is  being 
worked  out.  Ralph  Murphy,  assistant  to 
John  Wilkinson,  designer  of  the  Frank- 
lin engine,  is  in  charge  of  the  organiza- 
tion development.  He  is  being  assisted 
by  R.  G.  Scott,  R.  P.  Lay,  J.  L.  Yarian, 
Roscoe  Tennant,  F.  J.  LudAvick,  AUie 
Morris  and  Joseph  Babcock.  Other 
changes  madt  in  preparation  for  the  new 
car  include  the  selection  of  William  Lane 
as  assistant  production  manager,  George 
W.  Scott  as  plant  engineer,  and  Charles 
Dewald  in  charge  of  the  factory  cost  de- 
partment. 

"The  outstanding  features  of  the  new 
■Sl,000  Franklin  Four,"  said  H.  H.  Frank- 
un,  in  discussing  the  car,  "aside  from  its 
low  price,  will  be  its  easy  riding  and 
handling,  road  ability,  gasoline  and  tire 
economy  and  its  air-cooling  system.  It 
will  be  a  world-wide  utility  car. 

"Merchandising  of  the  car  will  extend 
to  world  markets,  and  means  consider- 
able expansion  of  dealerships  in  this 
country." 


Nash  Makes  Profit 
of  $2,226,078  in  Year 


Company's  Surplus  Nov.  30  Stood 

at     $13,418,094;     Liquid 

Assets,  $14,476,768 


KENOSHA,  WIS.,  Jan.  16.— A  net 
profit  of  $2,226,078  for  the  fiscal  year 
closed  Nov  30,  is  shown  by  the  Nash 
Motors  Co.,  after  deducting  all  expenses, 
reserves,  inventory  mark-downs  and 
taxes.  Allowing  for  dividend  require- 
ments $288,750  this  is  equivalerft  to  ap- 
proximately $35  a  share  on  the  54,600 
shares  of  common  stock  outstanding.  In 
1920  the  company  showed  a  net  income 
of  $7,007,471. 

The  balance  sheet  shows  accounts  pay- 
able of  $520,164,  as  compared  with  cash 
on  hand  and  in  the  bank  of  $13,275,966 
and  Liberty  loan  bonds  amounting  to 
$1,200,802.  The  company's  surplus  stood 
at  $13,418,094  on  Nov.  30.  Real  estate, 
plant  and  equipment  are  valued  at 
$7,589,040  after  charging  off  $2,551,686 
for  depreciation. 

In  his  remarks  to  the  stockholders 
President  Charles  W.  Nash  said  in  re- 
lation to  prices: 

"We  feel  now  that  the  price  situation 
is  pretty  well  leveled  out.  The  prices 
of  automobiles  have  been  reduced  to  near 
pre-war  prices,  and  without  doubt  auto- 
mobiles are  being  sold  to-day  at  a 
smaller  margin  of  profit  than  ever  be- 
fore since  the  inception  of  the  industry. 
We  are  of  the  opinion  that  volume  of 
sales  for  1922  will  not  be  extremely 
large,  but  we  have  a  feeling  that  the 
business  will  run  along  in  a  more  uni- 
form manner,  which  makes  a  better 
manufacturing  proposition." 


Qeveland  Companies 

Augment  Plant  Forces 

CLEVELAND,  Jan.  14— The  Fisher- 
Ohio  Body  Co.  business  is  operating  at 
almost  top  speed.  There  are  2000  em- 
ployed at  present,  but  E.  F.  Fisher  states 
that  1000  more  will  be  added  within  the 
next  three  months.  The  plant  is  now 
engaged  in  making  bodies  for  General 
Motors,  Chandler  and  Cleveland. 

The  Chandler  factory  has  doubled  its 
factory  force  within  the  last  three 
weeks.  The  number  of  employees  is  to 
be  increased  an  additional  one-third  by 
Feb.  1.  At  the  factory  it  was  stated 
that  in  addition  to  men  given  employ- 
ment at  the  company's  plant.  Chandler 
activities  have  within  recent  weeks  put 
back  on  the  payroll  in  subsidiary  plants 
either  controlled  by  the  company  or  pat- 
ronized by  it  an  additional  2000  men. 
These  are  establishments  in  which  ac- 
cessories and  parts  are  made. 

The  Cleveland  company  has  been  put- 
ting men  to  work  recently,  and  the  pro- 
duction has  been  augmented  greatly. 
This  company  also  is  hiring  more  men 
and  will  continue  that  policy  through  the 
month  and  February. 
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Propose  Bus  Lines 
for  All  New  York 


City  Administration  Plan  Would 

Mean  Scrapping  of  All 

Surface  Cars 


NEW  YORK,  Jan.  14:— What  prob- 
ably is  the  most  ambitious  motor  bus 
program  ever  proposed  has  been  laid 
before  the  Board  of  Estimate  by- 
Mayor  Hylan  and  Grover  A.  Whalen, 
Commissioner  of  Plants  and  Struc- 
tures. Their  proposal  includes  the 
scrapping  of  all  the  present  surface 
car  lines  in  the  Borough  of  Manhattan 
and  the  substitution  of  3,500  motor 
buses  which,  it  is  estimated,  could 
carry  2,240,000  passengers  a  day. 

$25,000,000  to  Be  Provided 

The  Board  of  Estimate  has  gone  so 
far  in  approving  the  project  as  to 
adopt  a  resolution  declaring  against 
further  elevated  construction  or  rapid 
transit  lines  and  expressing  the 
opinion  that  future  passenger  trans- 
portation vi'ithin  the  city  should  be  by 
subways  and  buses. 

Commissioner  Whalen  asked  that  $25,- 
000,000  in  corporate  stock  be  set  aside 
to  carry  out  the  program  as  soon  as  the 
city  has  obtained  the  legal  power  to  es- 
tablish a  system  of  bus  routes.  The  plan 
will  be  acted  upon  later  by  the  board 
and  then  will  be  submitted  to  the  state 
legislature  for  approval.  Whalen  esti- 
mated that  the  profit  from  the  operation 
of  3,500  buses  would  be  $4,031,000  a  year 
for  the  city. 

Whalen's  request  that  the  board  set 
aside  $25,000,000  for  a  bus  system  was 
addressed  to  the  mayor.  It  read,  in  part, 
as  follows: 

Program  Is  Outlined 

Pursuant  to  your  directions,  a  compre- 
hensive bus  program  has  been  ■worked  out 
for  the  entire  elimination  in  the  Borougn 
of  Manhattan  of  the  surface  car  tracks  and 
the  substitution  therefor  of  a  bus  system. 
In  the  Boroughs  of  Brooklyn,  Bronx  and 
Queens  a  bus  system  has  also  been  worked 
out  to  augment  the  trolley  car  system  now 
in  operation. 

In  the  Borough  of  Manhattan  at  the  pres- 
ent time   there  are  operating  in  the   neigh- 
borhood   of    1,060    trolley   cars.      In   the   pro- 
gram   outlined    below,    we    have    planned    to 
substitute  a  bus   seat  for  every  trolley  seat 
now  operating  in  the  Borough  of  Manhattan. 
In    order    that    this    department    may    be 
properly    equipped    to    meet    its   responsibili- 
ties to  the  public  in  the  matter  of  passenger 
transportation,   I   respectfully   recommend  to 
your   honorable   board   that   corporate   stock 
(revenue    producing)     be    set    aside    in    the 
amount  of  $25,000,000  for  use  as  follows: 
For     the      construction      of     3,500 
modern,        well-built,       sanitary, 
stable,        safe        and        properly 
equipped    motor    buses,    accord- 
ing   to    the    plans    perfected    by 

the   department    $19,250,000 

For  the   purchase   of  spare   parts 
and    garage    equipment 700,000 
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For  the  construction  and  equip- 
ment of  a  central  motor  bus  re- 
pair   shop     1,000,000 

For  the  construction  and  equip- 
ment    of     garages 3,800,000 

For    contingencies     250,000 

Total      25,000,000 

While  making  this  recommendation  pri- 
marily ill  order  to  meet  the  transportation 
necessities  of  the  public,  and  as  a  measure 
necessary  to  protect  the  vested  interest  of 
the  people  in  the  five  cent  fare,  I  am  sub- 
mitting this  request  also  as  a  sound  business 
proposition. 

From  the  experience  of  this  department 
in  motor  bus  operation  and  from  study  of 
the  transportation  needs  of  the  city,  I  be- 
lieve that  there  is  need  for  200  bus  lines 
in  the  Boroughs  of  Manhattan,  the  Bronx, 
Brooklyn  and  Queens,  conditions  in  Rich- 
mond making  the  trackless  trolley  system 
better  suited  to  the  needs  of  that  borough. 

On  these  lines  it  is  estimated  that  the 
traffic  would  average  2,240,000  passengers  a 
(lay. 

These  passengers,  at  five  cents  each, 
would  pay  $112,000  a  day,  or  $40,880,000  a 
year. 

The  fixed  charge.^,  including  interest,  de- 
preciation and  liability  insurance,  would 
amount    to    $9,089,000. 

The  administration  and  maintenance  cost 
would  be  $4,400,000,  making  the  total  fixed 
charges   $13,489,000. 

Estimate  Net  Revenue,  $4,031,000 

The  operating  cost  for  an  average  of 
3,200  buses  in  service  would  be  $23,360,000, 
making  a  total  cost-fixed  charges  plus 
operation  $36,849,000,  leaving  a  net  revenue 
to  the  city  amounting  to  $4,031,000. 

Therefore,  I  trust  that  your  honorable 
board  will  approve  this  recommendation 
whether  viewing  this  proposition  as  a  duty 
to  the  people  who  require  transportation, 
or  as  an  economic  proposition  attractive  to 
the  taxpayers,  who  require  reduction  of 
taxation. 

Although  the  initial  appropriation  made 
for  this  purpose  by  your  honorable  board 
on  March  12,  1920,  is  not  available  for  the 
service  of  the  people,  owing  to  the  injunc- 
tion obtained  by  a  traction  bondholder,  it  is 
not  to  be  seriously  believed,  that  this  impedi- 
ment will  remain  indefinitely.  Whether  by 
reversal  of  the  court  ruling  or  by  legisla- 
tion, the  city  will  no  doubt  come  into  the 
enjoyment  of  its  fundamental  right  to  serve 
the   transportation   needs   of   its   people. 

It  seems,  therefore,  that  in  scheduling 
the    corporate    stock    funds    to    be    set   apart 
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Reimported  Trucks  Sold 
for  50  Per  Cent  List  Price 

LITTLE  ROCK,  Jan.  16— Tom  Laser 
of  the  Laser  Motor  Co.  recently  ar- 
ranged in  New  York  to  handle  a  num- 
ber of  motor  trucks  in  Arkansas  for 
the  British  Government.  A  few  have 
already  been  sold  in  the  State  and  will 
be  used  in  road  work  by  contractors. 

They  are  new  American-made  trucks 
that  were  bought  by  the  British  Govern- 
ment in  the  closing  days  of  the  war, 
and  were  not  needed.  They  were  ordered 
sold  at  prices  ranging  from  40  to  50 
per  cent  of  the  present  list  price  on  the 
same  make  of  trucks.  They  include 
5-ton  Pierce- Arrows,  3% -ton  Whites, 
3-ton  Rikers  and  1-ton  G.  M.  C's.  The 
total  number  is  said  to  be  about  1600. 


149 

Billiard    Machine 

to  Alake  Cycles 

Four  Cylinder  Machine,  Equipped 

\\  ith  .Side  Car,  Planned 

by  Company 

BRIDGEP0RT,~CONX.,  Jan.  16  — 
Manufacture  of  motorcycles,  on  what  is 
planned  ultimately  to  be  an  extensive 
scale,  has  been  inaugurated  by  the  Bal- 
lard Machine  Tool  Co.  of  this  city,  for 
years  one  of  the  representative  metal 
trades  establishments  of  southern  New 
Enj^land  and  during  war  days  prominent 
in  the  production  of  munitions.  During 
the  past  ten  days  the  working  force  of 
the  concern  has  been  increased  by  150 
employees  and  more  will  be  employed 
as  the  motorcycle  department  develops, 
according  to  an  announcement  by  Stan- 
ley H.  Bullard,  vice-president  of  the 
concern. 

The  motorcycle  to  be  manufactured 
is  a  four-cylinder  machine,  equipped  with 
a  side  car.  All  parts  are  to  be  made  and 
assembled  at  the  Bullard  plant  and 
shipped  to  the  selling  agencies.  The 
Bullard  company,  according  to  announce- 
ment, will  merely  manufacture  the  motor- 
cycle and  is  not  interested  in  the  sales 
end  of  the  business.  The  concern  is  now 
working  on  several  contracts,  including 
a  large  one  from  the  firm  of  Sinclair  & 
Militor  of  New  York. 

Bullard  says  that  the  manufacture  of 
motorcycles  is  now  confined  to  a  part 
of  the  big  plant  building  heretofore  used 
for  storage.  "Of  course,  we  anticipate 
that  the  motor  department  will  grow." 
he  said,  "but  there  is  ample  room  for 
the  expansion.  It  will  in  no  way  hamper 
or  interfere  with  our  manufacture  of 
machines  and  our  general  work." 


Receiver  Is  Appointed 

for  Stephens  Companies 

KL\NSAS  CITY.  Jan.  16— The  A.  J. 
L-.ephens  Rubber  Co.  and  the  Stephens 
Stores  Co.  have  been  placed  in  the  hands 
of  receivers,  for  the  purpose  of  reorgan- 
ization to  meet  the  demands  for  large 
recent  expansion  in  business.  The  rub- 
ber company,  organized  in  1916.  bought 
the  Kansas  City  Tire  &  Rubber  Co.  plant 
in  1920,  the  controlling  interest  of  which 
was  purchase-^  later  by  J.  H.  Phillips  of 
Pottstown,  Pa. 

The  Stephens  Stores  Co.  was  estab- 
lished about  a  year  ago  to  market  the 
product  of  the  manufacturing  company. 
It  eventually  operated  about  14  stores, 
in  various  cities,  expanding  very  rapidly, 
and  doing  a  volume  of  business  that  has 
now  required  additional  capital.  R.  C. 
Ford,  its  manager,  has  been  made  re- 
ceiver for  that  company,  and  C.  F.  Wil- 
hener  was  appointed  receiver  for  the  rub- 
ber company. 

The  receiverships  were  asked  by 
Charles  E.  Gregory  of  Chicago.  It  is 
said  both  companies  are  solvent  and  that 
the  receivers  will  work  out  a  plan  for 
reorganization. 
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Waiting  Attitude 

Adopted  by  Public 

New  York  Show  Sees  Buyers  Be- 
wildered— Must  Be  Convinced 
of  Stabilization 


{Continued  from  page  144) 

ments  in  all  the  newspapers  all  featur- 
ing prices,  the  public  began  to  see  what 
was  happening  and  prospective  buyers, 
though  evidently  in  the  market  for  cars, 
became  decidedly  cagey  anc'  signed  con- 
tracts were  few  and  far  between.  The 
only  thing  that  will  convince  them  that 
stabilization  is  here  is  stabilization,  with 
prices  left  alone,  so  that  people  who  are 
thinking  of  buying  cars  can  have  time 
to  exercise  their  sober  judgment  and 
come  to  a  realization  of  the  fact  that 
prices,  in  the  average  case  at  least,  have 
gone  about  as  low  as  the  manufacturer 
can  bring  them  and  still  do  business  at 
a  pi'ofit. 

Dodge  Affects  Situation 

There  are  some  indications  that  the 
price  avalanche  has  spent  itself  and 
that  quotations  on  motor  cars  are  going 
to  remain  stationary.  This  is  a  big  note 
of  encouragement  in  the  New  York  show 
and  for  the  many  shows  in  large  and 
small  cities  all  over  the  country  which 
are  to  follow. 

The  Dodge  Brothers  announcement  of 
a  reduced  price  is  retroactive  to  Jan.  1, 
but  with  the  new  prices  withheld  from 
buyers  as  well  as  prospects  until  Feb  1, 
it  had  a  startling  effect  on  the  entire 
show  situation.  It  sent  people  to  the 
Dodge  Brothers  exhibit  in  a  vain  effort 
to  learn  what  the  prices  would  be,  but 
it  did  not  start  them  'buying  cars.  New 
reports  of  another  Ford  reduction  also 
were  a  disturbing  factor. 

Dodge  Brothers'  dealers,  who  were  in 
town  in  great  numbers  from  almost  all 
parts  of  the  country,  say  they  did  not 
expect  any  imimediate  stimulation  of 
sales,  but  look  for  it  when  the  prices 
become  known  Feb.  1,  and  possibly  even 
a  few  days  before.  And  prospects  did 
not  besiege  alone  the  Dodge  Brothers 
exhibit  for  Dodge  price  information. 
They  went  around  the  show  asking  sales- 
men in  other  booths  if  they  knew  WNat 
the  prices  would  be,  how  they  would  com- 
pare with  other  prices,  and  numerous 
other  questions  hatched  by  fertile  im- 
aginations. 

Some  Sales  Good 

Naturally  there  were  all  kinds  of 
guesses  as  to  what  the  new  Dodge 
quotations  would  be,  but  the  public 
seemed  to  have  remembered  that  the 
last  advertised  "substantial  reduction" 
amounted  to  $300  and  that  another  sub- 
stantial reduction  from  the  present  price 
probably  would  be  proportionate. 

The  Dodge  advertising  seemed  to  form 
a  sort  of  climax  to  the  public  reaction 
to  upwards  of  half  a  hundred  cuts,  and 
when  mid-week  came  there  was  noticed 
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a  decided  slowing  up  in  sales  and  a  de- 
cided increase  in  the  "We'U-wait-awhile- 
and-see-what-happens"  attitude  of  pros- 
pective buyers. 

Several  New  York  distributors  of  well 
established  cars  whose  prices  have  not 
been  changed  recently,  or  who  made 
their  reductions  before  the  show,  gave 
confidential  figures  which  indicate  that 
a  few  lines,  at  least,  were  running  far 
ahead  of  last  year  in  actual  sales.  Some 
others  were  doing  immediate  business  on 
a  par  with  that  done  at  last  year's  show, 
and  there  were  several  whose  sales 
records  at  the  end  of  the  week  were 
ahead  of  those  of  any  New  York  show 
except  the  dealers'  show  held  in  1919, 
a  few  months  after  the  signing  of  the 
armistice.  On  the  other  hand,  several 
distributors  frankly  stated  that  the 
annual  show  business  was  considerably 
below  last  year's  record. 

But  the  metropolitan  distributors,  and 
distributors  and  dealers  who  were  here 
from  different  States,  had  their  thoughts 
centered  on  the  prospects  for  late  winter 
and  spring  business  rather  than  on  the 
<;how  week  sales,  and  there  was  much  to 
encourage  them  in  this  respect.  All 
through  the  show  exhibitors  were  getting 
long  lists  of  bona  fide  prospects.  Far 
fewer  fictitious  names  and  addresses 
were  given  than  last  year  and  far  more 
appointments  were  made  for  later  inter- 
views or  demonstrations. 

More  people  than  the  most  optimistic 
show  boosters  hoped  for  came  to  the  show 
with  the  intention  of  preparing  them- 
selves to  buy.  A  majority  of  them 
plainly  were  not  satisfied  that  the  time 
was  quite  ripe,  as  far  as  prices  are  con- 
cerned, but  they  are  on  the  lists  as 
active  prospects,  and  it  was  difficult  to 
find  in  the  show,  or  about  town  anywhere, 
progressive  merchants  handling  popular, 
or  at  least  fairly  well  established  lines, 

(Continued   on   next    page) 


January  19,  1922 


Kelly-Spriugfield 

Names  Sales  Force 


Portage  Trustee  Sues 

Under  Bankruptcy  Order 

AKRON,  OHIO,  Jan.  18.— George  D. 
Bates  of  Akron  as  trustee  of  the  bank- 
rupt Portage  Rubber  Co.,  of  Barberton, 
has  filed  suit  against  the  Rubber  City 
Clearing  House  of  Akron  and  A.  H. 
Noah,  its  president,  for  $136,153  under 
order  of  the  bankruptcy  courts.  The 
Portage  Rubber  Co.  was  the  parent  con- 
cern of  the  Portage  Tire  &  Rubber  Co., 
recently  purchased  by  the  new  Seiberling 
Rubber  Co. 

According  to  Bates  an  agreement  was 
reached  between  Noah  and  the  Portage 
Rubber  Co.  in  November,  1919,  whereby 
the  Rubber  City  Clearing  House  was  to 
purchase  all  the  "second"  tires  to  be 
ii'anufactured  by  the  Portage  Tire  & 
F'lbber  Co.  during  the  ensuing  year. 
Bates  claims  several  car  loads  of  tires 
were  delivered  to  the  Clearing  House 
but  were  rejected.  He  specifies  the  sum 
of  $163,153  as  representing  the  loss  sus- 
tained and  as  being  the  difference  be- 
tween the  price  to  have  been  paid  by  the 
Clearing  House,  and  the  ultimate  price 
for  which  the  tires  had  to  be  sold. 


Prepares   for  Intensive  Drive   in 

Anticipation  of  Big  Truck 

Business  Year 


.  SPRINGFIELD,  OHIO,  Jan.  16— Sev- 
ering its  sales  connection  with  Hare's 
Motors,  the  Kelly  -  Springfield  Motor 
Truck  Co.  is  organizing  its  own  sales 
force  and  is  preparing  for  a  big  increase 
in  business  during  1922. 

General  Manager  E.  0.  McDonnell  an- 
nounces that  the  company's  sales  organ- 
ization is  about  completed.  A  number  of 
the  branch  managers  and  district  repre- 
sentatives have  been  in  Springfield  for 
the  past  few  days  pi-eparing  for  the  in- 
tensive sales  drive  planned. 

Personnel   of   Organization 

The  following  sales  representatives 
have  been  appointed: 

Middle  "West,  Pearl  A.  Lewis,  Springfield, 
Ohio;  South,  P.  W.  Maguire,  h'?adquarters  at 
Atlanta;  Pacific  coast  and  district  manag<^r. 
Clifford  N.  Snow,  formerly  of  the  Selden 
Motor  Truck  Co.,  headquarters  at  SanL 
Francisco;  Eastern  district,  J.  W.  Dyson, 
formerly  in  charge  of  the  sales  department 
of  the  Link  Belt  Co.,  headquarters  at  New- 
York  City;  New  England  district  and  branch 
manager  at  Boston,  P.  S.  Aultman.  head- 
quarters at  Boston;  district  branch  manager 
for  Illinois,  Western  Michigan,  Minnesota 
and  Wisconsin,  A.  H.  Gibbons,  headquarters^ 
at  Chicago;  district  branch  manager  for 
Kansas,  Iowa,  Missouri,  Oklahoma,  Nortli_ 
and  South  Dakota,  B.  J.  Saunders,  head- 
quarters   at   Kansas   City. 

Aultman,  Gibbons,  Saunders  and 
Lewis  have  been  with  the  Kelly  organ- 
ization for  a  number  of  years.  Ma- 
guire  was  formerly  with  Hare's  Motors 
as  zone  manager  of  the  eastern  half  of 
the  United  States  with  headquarters  in 
New  York  City.  Several  years  ago  he 
was  treasurer  of  the  Kelly-Springfield 
company  with  headquarters  in  Spring- 
field. 

The  present  organization  includes 
Charles  W.  Young,  member  of  the  bank- 
ing firm  of  Emerson  McMillin  &  Co., 
and  also  of  the  American  Light  &  Trac- 
tion Co.,  who  is  president  of  the  Kelly- 
company,  E.  O.  McDonnell,  vice-presi- 
dent and  general  manager,  formerly  lieu- 
tenant commander  in  the  United  States 
Navy  and  later  seci'etary  and  treasurer 
of  the  Mexican  International  Corp.;  W. 
K.  Jamison,  factory  manager,  formerly 
production  manager  for  the  Delco  Light 
Co.  and  P.  H.  Diehl,  secretary  and  treas- 
urer. 


MAY  TAX  G.   M.  STOCK   TRANSFER 

NEW  YORK.  Jan.  16.— The  General 
Motors  Corp.  declines  to  comment  on  re- 
ports that  stockholders  of  the  corpora- 
tion who  participated  in  the  distribution 
of  five  shares  of  the  Delaware  company- 
stock  for  one  share  of  the  New  Jersey 
company  in  1916  may  have  to  pay  a  Fed- 
eral tax  on  the  stock  received.  It  is  un- 
derstood the  case  will  be  tried  in  the 
Federal  court. 


January  19,  1922 


Report    Canadian 
Car  Demand  Good 


Collections  Slow  and  Used  Prod- 
uct Situation  Bad — General 
Conditions  Improve 

TORONTO,  Jan.  16— Dealers  and  dis- 
tributors are  practically  unanimous  in 
reporting  the  new  car  demand  good,  col- 
lections slow  and  the  used  car  situation 
execrable  or  a  near  impossibility.  Al- 
most without  exception,  the  fall  and 
winter  to  date  have  yielded  much  more 
business  than  a  year  ago  and  consider- 
ably more  than  anticipated. 

Unemployment  has  been  considerably 
reduced,  a  number  of  leading  merchan- 
dising concerns  in  non-autoimotive  lines 
including  the  largest  department  stores 
in  Canada  and  even  leading  jewelry 
houses  report  business  to  be  gratifyingly 
improving  and  to  have  enjoyed  one  of 
the  best  and,  in  a  number  of  cases,  the 
best  Christmas   trade  in  their  histories. 

Quebec  Shows  Gain 

As  yet  complete  registration  returns 
for  the  Dominion  for  the  past  year 
are  not  available.  Up  to  the  end  of 
October  there  were  registered  in  Canada, 
according  to  provincial  returns,  469,310 
motor  vehicles,  an  increase  of  60,311 
during  the  first  ten  months  of  the  year. 
The  1920  increase  was  85,639.  Ontario's 
increase  in  the  first  ten  months  of  1921 
was  30,000  against  44,600  in  1920. 

Quebec,  while  making  a  far  poorer 
showing  compared  with  Ontario  as  well 
as  in  proportion  to  population  relative 
to  the  preceding  year,  showed  a  gain  in 
increment  of  approximately  40  per  cent 
or  an  increase  of  14,807.  The  Western 
provinces'  annual  increase  sagged  badly. 
Alberta  making  the  poorest  showing 
with  a  nominal  increase  of  250  motor 
vehicles. 

Ontario  boasts  roughly  45  per  cent  of 
the  motor  vehicles  in  the  Dominion  with 
a  little  better  than  a  third  of  Canada's 
total  population. 

The  figures  quoted  above  and  in  the 
table  are  exclusive  of  the  motor  cars 
and  trucks  in  the  extra  provincial  parts 
of  the  Dominion,  such  as  the  Yukon, 
Northwest  territories,  Ungava,  Labrador 
and  Newfoundland. 

1919  1920  1921 

Ont 132,000  176,600  206,900 

Sas 54,750  59,708  62,958 

Que 34,987  44,900  59,707 

Man 29,163  36,322  40,430 

Alta 34,000  38,500  38,750 

B.    C 19,500  28,000  31,000 

N.     S 9,900  12,450  14,250 

N.     B 8,061  11,101  13,564 

P.    E.    1 999  1,418  1,750 

Total 323,360         408,999         469,310 

Conditions  in  South  Improving 

NEW  YORK,  Jan.  16.— Conditions  in 
the  south  are  improving  slowly  but  the 
improvement  is  substantial  and  promises 
to  be  lasting,  in  the  opinion  of  Charles 
W.  Tway  of  Atlanta,  southern  distributor 
for   Haynes   cars   and    vice-'president   of 
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the  Hanson  Motor  Co.    Tway  says: 

I  am  convinced  that  sales  of  automobllcH 
in  .southern  states  in  the  current  year  will 
exceed  the  total  of  1021.  Banking  condi- 
tions show  improvement,  which  is  in  con- 
trast with  the  situation  last  year  when 
difficulty  was  experienced  by  business  men 
in  obtaining  adequate  financial  accommo- 
(lation.s.  That  I  have  confidence  in  the  fu- 
ture of  the  automobile  industry  in  the  south 
is  evident  from  the  fact  that  I  have  under 
construction  a  building  at  Atlanta  to  cos: 
$200,000,  which  will  be  used  largely  by  the 
Haynes    Company. 
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Waiting  Attitude 

Adopted  by  Public 

{Continued  from  preceding  page) 

who  did  not  confidently  look  for  a  satis- 
factory volume  of  early  spring  business. 

Many  prospects  frankly  said  that  they 
were  still  running  the  old  cars  they 
would  have  got  rid  of  a  year  ago  but 
for  the  uncertainty  as  to  future  business 
conditions  which  prevailed  at  that  time. 
This  year  there  was  apparent  in  the 
show  conversations  confidence  in  the 
gradual  but  steady  betterment  of  indus- 
try and  commerce,  and  the  old  cars,  these 
people  said,  are  go:ng  to  go  and  new 
ones  take  their  places  in  their  garages 
as  soon  as  they  feel  satisfied  that  they 
can  buy  at  a  real  low  level  of  1922 
prices. 

In  the  automotive  equipment  section 
of  the  show  the  prevailing  spirit  was  in 
sharp  contrast  with  the  uneasiness  evi- 
dent on  the  passenger  car  floors.  Auto- 
mobile equipment  prices,  even  if  a  few 
of  them  have  dropped,  do  not  get  the 
wide  publicity  that  attends  a  reduction 
in  the  passenger  car  field  and  the  equip- 
ment manufacturers  went  on  about  their 
business,  which  w^as  decidedly  encourag- 
ing, throughout  the  entire  week.  A  man- 
ufacturers' sales  agent  who  distributed 
several  lines  made  an  interesting  sum- 
mary of  the  situation  when  he  said 
that  while  motor  car  owners  and  jobbers 
showed  no  more  interest  this  year  than 
in  former  years  in  the  accessory  ex- 
hibits, dealers  and  garagemen,  who  were 
present  in  great  numbers,  made  the  most 
thoi'ough  canvass  of  the  equipment  sec- 
tion in  the  history  of  the  New  York 
show. 

He  expected  this  condition  to  be  pro- 
ductive of  results  because  the  growth 
of  the  automotive  equipment  industry 
must  depend  not  upon  the  inclination  of 
car  owners  to  buy,  nor  the  urging  of 
jobbei's  to  sell,  but  on  actual  selling  of 
them  by  the  retail  trade.  It  remains 
a  fact,  however,  that  the  aisles  in  the 
automotive  equipment  sections  were 
pretty  well  thronged  throughout  the 
iveek. 


APPERSON     MAKES     OTHER     CUTS 

KOKOMO,  IND.,  Jan.  14.— Additional 
reductions  on  three  of  its  models  have 
been  made  by  the  Apperson  Bros.  Auto- 
mobile Co.  The  four-passenger  sedan- 
ette  has  been  reduced  from  .$3,895  to 
$3,625;  the  seven-passenger  sedan  from 
$3,995  to  $3,695  and  the  limousine  from 
$4,195  to   $3,895. 


Stockholders    Buv 
American    Motors 

Flat  Sura  of  $200,000  Is  Realized 
from  Sale  of  Pby.sical 

Assets 

NEWARK,  N.  J.,  Jan.  18— Sale  of  the 
physical  assets  of  the  American  Motors 
Corp.  to  a  syndicate  of  stockholders  was 
confirmed  after  a  hearing  before  Judge 
Charles  F.  Lynch  of  the  United  States 
District  Court.  A  flat  sum  of  $200,000 
was  realized  from  the  sale,  which  includ- 
ed production  and  serv'ice  stores  and  the 
plant  at  Plainfield,  N.  J.,  other  assets 
being  retained  by  the  receivers. 

The  sale  was  approved  on  the  recom- 
mendation of  a  large  majority  of  cred- 
itors. The  property  will  be  taken  over 
by  a  new  corporation  to  be  known  as 
the  American  Motors  Corp.  of  New  Jer- 
sey, which  will  continue  the  manufacture 
of  the  American  line  of  cars  substan- 
tially in  their  present  fonn. 

Company   Reorganized 

The  reorganized  company  will  have  a 
capitalization  of  $500,000  of  8  per  cent 
debenture  stock,  retirable  at  the  rate  of 
10  per  cent  yearly  beginning  Jan.  1, 
1925,  and  50,000  shares  of  Class  A  (vot- 
ing) common  stock  and  the  same  num- 
ber of  shares  of  Class  B  (non-voting) 
common  stock,  each  having  a  nominal 
par  value  and  participating  equally  in 
earnings. 

One  half  of  the  issue  of  debenture 
stock  and  the  entire  issue  of  Class  B 
common  stock  will  be  taken  up  by  stock- 
holders of  the  present  company. 


Grainni  Truck  Prices  Cut; 
Name  Changed  to  "Pioneer'** 

LIMA,  OHIO,  Jan.  16— Price  reduc- 
tions are  announced  on  the  various  mod- 
els made  by  the  Gramm-Bernstein  Mo- 
tor Truck  Co.     The  list  follows: 

Old  Price     New  Price 

Model    10—1    ton $1,365  $1,365 

Model    15 — Ha   ton 2,050  1,900 

Model    65—112    ton 2.725  2.500 

Model    20—2   ton 3,175  2,925 

Model    30 — 3   ton 3.275 

Model    75— 3' 2    ton 4,375  4,225 

Model   40 — 4   ton 3.975 

Model   50—5   ton 5.275  4.395 

The  name  u/  the  line  has  been  changed 
to  the  "Gramm  Pioneer"  instead  of 
"Gramm-Bernstein," 


RUGGLES  CANADIAN   PRICES 

OTTAWA,  ONT..  Jan.  14— Ruggles 
1-ton  chassis  are  now  being  advertised 
at  $1,585  f.o.b.  London,  Ont.  Bodies  and 
cabs  are  supplied  at  net  extra  cost  when 
required  and  time  payments  arranged. 
Two-ton  chassis  are  quoted  at  $2,285. 


LAMPERT  BILL  PASSES  HOUSE 

WASHINGTON,  Jan,  16— The  Lam- 
pert  Patent  bill  providing  for  increased 
salaries  in  the  patent  office  has  passed 
the  House. 


152 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


Liiicolu-Ford  Plan 

Arouses   Interest 


Latter  Will  Use  Own  Production 

Methods  and  May  Decrease 

Price  of  Car 


(Continued  from  page  145) 

that  they  expected  to  bid  for  the  prop- 
erty at  the  receiver's  sale.  Among  those 
who  have  been  reported  as  interested  in 
the  property,  but  who  assert  there  is  no 
basis  for  such  statements,  are  the  bank- 
ing interests  back  of  the  Hupmobile  and 
Mitchell;  W.  C.  Durant  and  the  Stude- 
baker  Corp. 

If  Ford  is  successful  at  the  sale  he 
will  operate  the  Lincoln  plant  as  a  unit 
of  the  Ford  Motor  Co.  The  Lincoln  car 
and  the  Lincoln  company  will  retain  their 
identity,  however,  and  the  management 
will  be  vested  in  Henry  M.  Leland  and 
his  son,  Wilfred  C.  Leland,  who  operated 
the  company  before  it  went  into  the 
hands  of  the  courts. 

Stockholders'  Interests   Considered 

Nothing  definite  can  be  stated  at  this 
time  as  to  what  will  become  of  the  in- 
vestments of  present  stockholders.  The 
Lelands  stand  to  lose  more  than  any 
other  interest,  but  they  have  urged  that 
some  means  be  found  to  protect  from 
complete  loss  the  interest  of  legitimate 
investors  who  staked  their  money  on  the 
reputation  of  the  elder  Leland,  who  is 
regarded  as  one  of  the  "grand  old  men 
of  the  automotive  industry"  and  who  is 
held  in  affectionate  esteem  by  the  Fords. 

It  is  recalled  that  in  the  early  days  of 
the  industry  there  was  in  Detroit  a  firm 
called  Leland  &  Faulkner  which  ran  a 
machine  shop.  Next  door  to  this  shop 
was  a  little  repair  shop  conducted  by 
Henry  Ford  in  which  he  was  trying  to 
build  an  automobile.  Ford  had  to  give 
up  his  shop  when  he  reached  the  end  of 
his  financial  resources.  It  was  taken  over 
by  Leland,  who  installed  in  it  an  engineer 
named  Brush,  who  was  given  instruc- 
tions to  continue  the  development  of  an 
automobile.  Brush  kept  at  work  and 
built  a  car  which  was  called  the  Cadil- 
lac. 

Ford  Once  Declined  Help 

Although  he  always  has  held  the  Le- 
lands in  high  esteem,  Ford  was  deaf  ,.''->r 
months  to  their  appeal  for  assistance 
when  it  became  apparent  they  would  be 
unable  to  surmount  the  difficulties  which 
confronted  them  after  their  plant  finally 
went  into  production  soon  after  the  busi- 
ness depression  really  got  under  way. 
The  negotiations  with  Ford  were  con- 
ducted by  W.  C.  Leland.  He  had  made 
his  first  appeal  for  assistance  in  June, 
1921,  but  Ford  declined  to  take  on  any 
new  ventures  at  that  time.  He  main- 
tained this  position  in  several  subse- 
quent interviews,  but  in  November  told 
LelaTid  to  return  when  he  and  his  father 
had  lost  everything. 

This  admonition  was  kept  in  mind  by 
Leland  and  he  went  back  to  Ford  after 
the   receivership.     All   the   facts    in   the 


BRISBANE  SAYS  FORD 
HAS  A  2-TON  TRUCK 

NEW  YORK,  Jan.  17— Arthur 
Brisbane  is  the  latest  representa- 
tive of  the  Hearst  interests  to  ob- 
tain an  interview  with  Henry 
Ford.  He  labels  it  "All  About 
Ford"  and  sketches  briefly  his 
plans  for  the  purchase  of  the  Lin- 
coln plant.  The  chief  interest  of 
the  industry  in  the  Brisbane  report, 
however,  is  the  statement  that  Ford 
pointed  to  a  mechanical  drawing 
with  the  statement: 

"There's  the  two-ton  truck.  It 
will  have  the  front  end  of  my  trac- 
tor, the  engine  and  the  rear  end  of 
the  present  Ford  truck.  See  how 
much  space  we  save  by  putting  the 
driver  close  up  in  front." 

Brisbane  quotes  Ford  as  saying 
the  truck  will  be  ready  "perhaps 
next  July." 


case  were  presented  to  Ford  and  he  then 
agreed  to  take  over  the  company  if  he 
could  obtain  it  for  what  he  considered 
a  reasonable  price.  So  far  as  can  be  de- 
termined, his  only  purpose  was  to  aid 
the  men  who  had  devoted  all  their  ener- 
gies to  the  development  of  a  highly  re- 
spected enterprise  and  prevent  its  de- 
struction. It  is  tacitly  understood  that 
the  influence  of  Mrs.  Ford  and  Edsel 
Ford  was  responsible  for  the  decision  of 
Ford  to  back  his  friends. 

The  views  of  Ford  on  the  Lincoln  situ- 
ation are  contained  in  this  statement  by 
him: 

"It  would  be  a  stain  against  the  motor 
car  industry  and  against  Detroit  to  per- 
mit outsiders  to  secure  control  of  the 
Lincoln  plant  merely  because  the  Lelands 
have  been  caught  in  a  financial  pinch. 
Henry  M.  Leland  is  one  of  the  great  mo- 
tor car  men  of  America." 


Propose  Bus  Lines 

for  All  New  York 

(Continued  from  page  149) 

for  public  purposes  It  would  be  wise  to 
make  definite  provisions  for  meeting  this 
greatest  of  all  civic  needs — the  need  for 
adequate,  safe  and  dependable  passenger 
transportation. 

While  the  present  obstruction  is  being 
dissolved  in  the  crucible,  the  time  may  be 
well  spent  in  perfecting  plans,  routing, 
organizing  and  preparing  for  the  prompt 
installation  of  motor  bus  service  on  the  200 
routes  which  will  be  required  to  provide 
proper  surface  transportation  to  supplement 
and  feed  the  city's  vast  underground  sys- 
*om  of  rapid  transit  and  to  afford  communi- 
•atlon  in  the  outlying  sections  of  the  city 
■>•.  here  vacant  lots  and  fields  await  the  home- 
huilder  while  the  homeseeker  Is  forced  to 
remain  In  congested  areas  for  lack  of  such 
transportation. 

George  McAneny,  chairman  of  the 
Transit  Commission,  has  stated  that  the 
resolution  of  the  Board  of  Estimate  with 
relation  to  future  subway  building  was 
in  accord  with  the  commission's  policy. 


January  19,  1922 

Daugherty  Drafts 
Association  Policy 

Action  Taken  Earlier  Than  Con- 
templated— Public  Announce- 
ment Expected  Soon 

WASHINGTON,  Jan,  17  —  It  finally 
has  been  definitely  determined  by  the 
Government  to  issue  a  statement  regard- 
ing practices  of  open  price  associations. 
This  proposal  which  originally  had  been 
planned  and  which  trade  associations 
have  been  urging  with  increasing  per- 
sistence since  the  decision  of  the  Su- 
preme Court  in  the  Hardwood  case  still 
is  the  subject  of  conference  between  At- 
torney General  Daugherty,  Secretary  of 
Commerce  Hoover  and  members  of  the 
Federal   Trade   Commission. 

Attorney  General  Daugherty  states 
that  he  has  prepared  a  tentative  draft 
outlining  the  attitude  of  the  Government 
toward  practices  of  trade  associations 
with  the  expectation  of  making  it  public 
soon.  This  follows  on  the  heels  of  the 
understanding  that  the  Department  of 
Justice  had  concluded  not  to  issue  the 
statement. 

No  Conflict  with  Law  Suits 

While  the  character  of  the  statement 
to  be  given  out  is  not  known,  it  is  be- 
lieved that  it  will  be  scrupulously  drafted 
so  as  not  to  cause  any  conflict  with  cases 
before  coirrts  or  that  may  come  before 
them  bearing  on  trade  association  activ- 
ities. It  was  stated  by  the  attorney 
general  that  the  Department  of  Justice 
will  give  its  judgment  to  show  how  far 
such  associations  may  go  and  to  provide 
a  guide  for  them  as  far  as  possible. 

The  department,  it  was  declared,  de- 
sires to  encourage  lawful  associations 
both  by  reason  of  constructive  work  they 
may  do  for  the  trades  they  represent 
and  through  co-operation  with  the  De- 
partment of  Commerce. 


Kentucky  Wagon  to  Raise 
$500,000  New  Capital 

LOUISVILLE,  KY.,  Jan.  16.— The 
Kentucky  Wagon  Mfg.  Co.,  manufacturer 
of  the  Dixie  Flyer  probably  will  be  re- 
organized with  $500,000  additional  capi- 
tal, it  was  announced  following  a  special 
meeting  of  the  stockholders.  No  final 
action  was  taken  as  all  details  had  not 
been  worked  out,  but  according  to  James 
R.  Duffin,  attorney  for  the  company,  the 
$500,000  additional  capital  will  be  raised. 

Two  schemes  of  reorganization  were 
proposed.  Under  one  of  them  the  com- 
pany would  be  merged  with  a  number  of 
automobile  manufacturing  concerns  un- 
der the  name  of  the  Associated  Motor 
Industries  and  the  other  proposition 
would  place  a  mortgage  of  $750,000  on 
the  plant  of  the  Kentucky  Wagon  Mfg. 
Co.,  and  the  organization  of  a  new  com- 
pany to  be  known  as  the  Kentucky  Mfg. 
Co.,  to  which  the  real  estate,  machinery 
and  equipment  of  the  wagon  company 
would  be  leased  for  a  period  of  from  five 
to  ten  years. 
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George  B.  Selden,  Pioneer,  Dies 
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Defeated  by  Ford 


in  Patent  Fight 


Early    Inventor    Laid    Claim    to 

Conceiving  Basic  Principle  of 

Automobile  as  Whole 


ROCHESTER,  N.  Y.,  Jan.  17.— 
George  Baldwin  Selden,  one  of  the 
first  inventors  of  a  gasoline  propelled 
vehicle,  and  a  large  stockholder  in 
the  Selden  Motor  Truck  Co.,  died 
here  to-day  after  a  brief  illness.  He 
had  been  in  poor  health  for  several 
years,  but  it  vv^as  not  until  the  last  few 
weeks  that  his  failing  became  marked. 
He  was  75  years  old  and  leaves  his 
wife,  Jean  Shipley  Selden;  two 
daughters,  Louise  Selden  Cary  of  New 
York  City,  and  Clara  Sayre  Selden 
of  San  Diego,  Cal. ;  two  sons,  Henry 
Rogers  Selden  and  George  B.  Selden, 
Jr.,  both  of  Rochester,  and  three 
grandsons. 

Claimed  Basic  Patent 

Selden's  name  will  stand  out  in  auto- 
motive history  chiefly  through  the  long 
controversy  which  raged  in  the  courts 
about  his  claim  of  a  -basic  patent  on  the 
automobile  as  a  whole,  which  affected 
practically  every  manufacturer  of  sev- 
eral decades  ago  and  which  finally  ter- 
minated with  an  adverse  decision  direct- 
ed against  him  and  in  favor  of  Henry 
Ford. 

The  Selden  patent  was  first  applied 
for  on  May  8,  1879,  with  the  filing  of  a 
claim  on  a  self  propelled  gasoline  ve- 
hicle. The  patent  was  not  issued  until 
Nov.  5,  1895. 

The  real  start  of  the  patent  litigation 
was  made  in  1899,  when  the  Columbia  & 
Electric  Vehicle  Co.  of  New  Jersey  made 
a  license  agreement  by  which  it  secured 
the  exclusive  rights  in  Selden's  patent. 
The  following  year  this  company  was 
absorbed  by  the  Electric  Vehicle  Co., 
and  with  it  was  acquired  the  Selden  li- 
cense agreement. 

Sues,     Winton  Company 

The  leap  of  this  company  to  the  front 
as  the  most  powerful  element  in  the  au- 
tomobile field  was  marked  by  the  vigor- 
ous enforcement  of  the  Selden  patent 
and  a  complaint  alleging  infringement 
on  the  part  of  the  Winton  Motor  Car- 
riage Co.  of  Cleveland  was  drawn  up 
and  filed  in  July,  1900. 

The  patent  was  sustained  in  general 
terms  by  the  United  States  District 
Court.  The  suit  was  carried  along,  tak- 
ing testimony  from  1900  until  1903,  when 
a  movement  was  instituted  by  George  H. 
Day  and  others  to  form  the  Association 


of  Licensed  Automobile  Manufacturers, 
with  the  Selden  patent  as  its  foundation. 
This  was  accomplished  Maich  5,  1903,  and 
the  Winton  company  and  nine  others 
signed  the  agreement  as  charter  mem- 
bers. 

Under  the  agreement  the  licensed  com- 
panies agreed  to  pay  as  royalty  to  the 
Electric  Vehicle  Co.  l^^  per  cent  of  the 
lotail  list  price  of  all  cars  sold  by  them 
and  the  company  agreed  to  pay  two- 
fifths  of  the  sum  to  the  A.  L.  A.  M. 


GEORGE    B.    SELDEIS 

Automobile    veteran    shown     in    car    of 

his    Invention    which    was    built    in    1905 

as   an   exhibit    in   the    patent   suit 

As  the  popularity  of  the  automobile 
increased  the  royalties  became  so  large 
that  rhey  proved  burdensome  to  the  in- 
dustry and  long  before  the  annual  output 
of  licensed  cars  passed  the  total  of  $100,- 
000,000  a  year  a  supplemental  agreement 
had  been  reached  under  which  only  $150,- 
000  annually  was  paid  to  the  Electric 
Vehicle  Co.  and  the  remainder  was 
placed  in  the  general  fund  of  the  asso- 
ciation. No  public  statement  ever  has 
been  made  with  reference  to  the  total 
royalties  paid  by  the  manufacturers  on 
account  of  the  Selden  patent.  It  is  prob- 
able that  the  inventor  received  all  told 
not  far  from  $200,000  gross. 

The  litigation  between  Selden  and  Ford 
is  regarded  as  one  of  the  most  spectacu- 
lar chapters  of  automobile  history.  The 
original  suit  was  filed  on  Oct.  21,  1903, 
against  C.  A.  Duerr  &  Co.,  New  York 
agents  of  the  Ford  Motor  Co.  John 
Wanamaker,  O.  J.  Gude  and  Panhard  & 
Levassor  later  were  made  defendants. 
The  action  was  brought  at  the  request  of 
the  A.  L.  A.  M.  in  the  name  of  the  Elec- 
tric Vehicle  Co.  and  Selden  in  the  south- 
ern district  of  New  York. 

(Continued   on   page    "'54) 


Heaclliiilil  Makers 
Consider  (Grouping 

\^  ill   Meet  in  Chicago  to  Decide 

Matters  Pertaining  to 

Organization 


NEW  YORK,  Jan.  16— Manufacturers 

of  headlight  devices  for  automobiles 
have  been  invited  to  send  representa- 
tives to  a  meeting  which  will  be  held  in 
the  Old  Colony  Club  at  the  LaSalle 
Hotel,  Chicago,  Jan.  30,  to  decide  whether 
to  form  a  separate  organization  or  to 
affiliate  with  the  Motor  and  Accessory 
Manufacturers'  Association  as  a  group. 
Affiliation  with  the  M.  A.  M.  A.  has  been 
recommended  by  a  committee  which  was 
appointed  at  a  meeting  of  representa- 
tives of  ten  manufacturers  held  here. 

Decision  on  the  subject  was  deferred 
at  that  time  because  not  all  manufactur- 
ers invited  to  join  in  the  movement  were 
represented.  Among  the  acti\ities  pro- 
posed either  as  a  separate  association 
or  as  a  group  of  the  M.  A.  M.  A.  is  an 
educational  and  publicity  campaign  to 
teach  public  officials  and  the  public  gen- 
erally something  of  the  principles  of 
headlight  construction  and  adjustment 
as  a  means  of  promoting  safety. 

Wood  Wheel  Group   Elects 

Another  proposition  is  that  the  manu- 
facturers co-operate  with  the  Society  of 
Illuminating  Engineers  and  the  National 
Safety  Council  in  an  effort  to  obtain  uni- 
form state  legislation  in  regard  to  head- 
lights. 

The  chairman  of  the  committee  which 
is  arranging  the  Chicago  meeting  is  Fred 
li.  Ford  of  the  C.  A.  Shayler  Co.  a: 
Waupun,  Wis.  Manufacturers  who  wish 
to  send  representatives  to  the  meeting 
are  urged  to  communicate  with  aim. 

The  Wood  Wheel  Group  of  the  M.  A. 
M.  A.  which  succeeded  the  Wood  Wheel 
Manufacturers'  Association,  has  elected 
the  following  officers: 

Chairman,  Thomas  A.  White,  presi- 
dent of  Crane  &  MacMahon.  Inc..  St. 
Mar37*s,  Ohio;  vice-chairman,  C.  F.  Field, 
general  sales  managrer  of  the  Hayes 
Wheel  Co.,  Jackson,  Mich.;  secretary  and 
treasurer,  Phineas  Jones,  general  man- 
ager of  Phineas  Jones  &  Co.,  Newark, 
N.  J.  The  executive  committee  is  com- 
posed of  the  officers  and  S.  Vance  Loven- 
stein  of  the  Schwarz  Wheel  Co.,  Phila- 
delphia and  A.  E.  Krick,  vice-president 
of  the  National  Dry  Kiln  Co.  of  Indian- 
apolis. 

The  Leaf  Spring  Group  of  the  M.  A. 
M.  A.  is  considering  better  methods  of 
testing  springs  and  spring  metal  with  a 
view  to  establishing  a  uniform  standard 
of  tests  throughout  the  industry. 
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George  B.  Selden, 

Pioneer,  Is  Dead 

Figured  for  Years  in  Patent  Liti- 
gation— Defeated  in  Court 
by  Ford 

{Continued  from  page  153) 

There  was  an  impressive  array  of 
legal  talent  on  each  side  and  never  was 
a  patent  suit  tried  more  exhaustively. 
The  record  of  testimony  made  36  large 
volumes  and  Judge  Charles  W.  Hough 
declared  in  his  opinion  on  the  case  that 
more  than  half  of  this  testimony  was 
utterly  worthless.  As  a  consequence  of 
this  suit  the  present  simplified  equity 
rules  were  laid  down  by  the  Supreme 
Court  of  the  United  States. 

Hough  Sustains  Claim 

The  taking  of  testimony  began  after 
the  complainants  had  proved  the  patent. 
In  the  meantime  an  automobile  embody- 
ing the  claims  of  the  patent  had  been 
constructed  to  prove  that  it  would  run. 
Among  the  witnesses  for  the  complain- 
ants was  Dugald  Clerk,  a  British  engi- 
neer considered  the  highest  authority  on 
the  gasoline  engine.  The  defense  called, 
among  others,  Charles  E.  Duryea,  the 
Amercan  pioneer.  It  is  reported  that 
when  Duryea  read  a  copy  of  the  Sel- 
den  patent  soon  after  it  was  issued  in 
1895  he  said:  "Why,  this  patent  covers 
only  the  Brayton  type  of  motor."  From 
the  viewpoint  of  the  highest  court  his 
opinion  was  correct  although  it  was 
voiced  16  years  before  the  court  handed 
down  its  opinion. 

The  opinion  of  Judge  Hough,  rendered 
in  September,  1909,  sustained  the  patent 
in  every  particular;  declared  Selden  the 
pioneer  and  granted  the  complainants  an 
injunction  and  accounting.  The  result 
of  this  decision  was  to  strengthen  the 
A.  L.  A.  M.  but  Ford  soon  took  steps  to 
protect  the  users  of  his  cars  by  taking 
an  appeal  from  the  decision  and  depos- 
iting a  bond  to  cover  the  damages  of  the 
complainants. 

Wbile  the  appeal  was  pending  the  Ford 
company  laid  the  foundations  for  the  tre- 
mendous increase  in  its  business  which 
has  developed  since  that  time. 


Noyes  Renders  Opinion 

The  opinion  of  the  Circuit  Court  of 
Appeals  was  written  by  Judge  Noyes 
He  found  that  the  patent  had  been  held 
in  the  patent  office  for  16  years  after  ap- 
plication for  it  had  been  filed.  He  had 
ample  evidence  that  the  patent  possessed 
novelty  and  invention  but  he  also  had 
evidence  that  the  motor  propelled  road 
vehicle  was  not  new  and  that  the  gaso- 
line engine  was  not  new. 

The  opinion  of  Judge  Noyes,  which  was 
handad  down  during  the  National  Auto- 
mobile Show  in  New  York  in  1911,  held 
that  the  patent  was  valid  but  that  Ford 
did  not  infringe  because  the  patent  de- 
scribed an  engine  of  the  Brayton  type 
while  all  the  defendants  and  almost  all 
the  modem  automobile  makers  used  the 
engine  of  the  Otto  type  to  which  Selden 
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had  referred  contemptuously  in  his  diary 
as  "another  of  those  damned  Dutch  en- 
gines." The  complainants  decided  not  to 
carry  the  case  to  the  United  States  Su- 
preme Court. 

This  decision  removed  the  chief  pur- 
pose of  the  A.  L.  A.  M.  which  at  that 
time  included  the  makers  of  90  per  cent 
of  American  automobiles  but  there  was 
no  way  for  the  members  to  withdraw 
during  the  life  of  the  patent  and  it 
proved  such  a  powerful  constructive  in- 
fluence that  it  could  not  be  abandoned. 
Out  of  the  resulting  situation  and  in- 
volving a  merger  with  the  National  As- 
sociation of  Automobile  Manufacturers 
there  developed  the  National  Automobile 
Board  of  Trade  now  known  as  the  Na- 
tional Automobile  Chamber  of  Commerce. 
The  decision,  however,  put  an  end  to  Sel- 
den's  royalties.  If  his  patent  had  been 
sustained  and  he  had  continued  to  receive 
a  gross  royalty  of  one-fifth  of  one  per 
cent  on  the  cars  made  up  to  Nov.  5,  1912, 
which  was  the  date  upon  which  the  pat- 
ent would  have  expired,  his  receipts 
would  have  made  him  many  times  a  mil- 
lionaire. 

Home  City  Loyal  to  Him 

In  spite  of  his  gruffness  and  aloofness 
toward  his  neighbors,  Selden  always 
was  warmly  interested  in  his  home  city 
and  in  the  automotive  industry.  In  his 
later  years,  at  least,  Rochester  has  held 
that  Selden  should  be  given  credit  for 
conceiving  the  idea  of  the  automobile  as 
it  has  developed  in  America.  It  always 
has  contended  that  he  was  entitled  to  the 
credit  of  having  built  the  first  "horseless 
carriage"  used  in  this  country  in  spite  of 
the  claims  of  the  Appersons,  Haynes  and 
Duryea. 

Selden  first  became  interested  in  the 
idea  of  a  self  propelled  vehicle  for  com- 
mon roads  when  he  was  a  boy.  He  heard 
his  father  and  D.  S.  Morgan  of  Brock- 
port,  N.  Y.,  a  manufacturer  of  agricul- 
tural implements,  discuss  the  subject  and 
both  of  them  believed  that  it  would  be 
impossible  to  use  a  road  vehicle  driven 
by  its  own  power. 

Later  Selden  entered  Yale  University. 
This  was  in  1865  and  when  he  was  at 
New  Haven  he  tried  to  get  some  infor- 
mation on  the  subject  from  the  college 
library.  From  that  time  on  he  conducted 
experiment  after  experiment  and  con- 
cocted device  after  device,  all  bearing 
directly  or  indirectly  on  the  subject  of 
a  self-propelled  vehicle.  In  1869  he  filed 
an  application  for  a  patent  on  a  hard 
rubber  tire,  the  first  of  the  type  now  gen- 
erally in  use. 

From  that  time  on  he  worked  away 
in  his  spare  hours.  His  time  was  neces- 
sarily limited,  because  he  was  a  patent 
attorney. 

The  real  idea,  Selden  said,  came  to  him 
in  1877,  and  in  1878  his  three-cylinder 
en  *ine  was  shown  to  a  number  of  Roches- 
ter men. 
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Location  of  Motor 
Changed  in  Dirigible 

Engines   Will    Be    in   Cockpit   of 

Machine  Being  Assembled 

by  Goodyear 

AKRON,  Jan.  14— Hangars  of  the 
Goodyear  company  at  Wingfoot  Lake 
east  of  Akron  will  be  opened  Jan.  23  for 
assemblage  of  a  new  dirigible  for  the 
United  States  Army  which  will  embody 
transmission  principles  said  to  be  en- 
tirely new  to  dirigible  navigation. 

Instead  of  having  its  motors  perched 
upon  the  outriggers  of  the  car  in  front 
of  the  propellers  as  is  the  method  em- 
ployed on  all  present  dirigibles,  the  new 
army  blimp  will  have  its  twin  engines  in 
the  cockpit  of  the  car.  A  new  system  of 
gear  shifts  and  transmission  invented 
by  Herman  Kraft,  chief  aeronautical  en- 
gineer at  Goodyear,  makes  possible  this 
new  engine  arrangement.  The  new  sys- 
tem has  been  tested  and  approved  by 
the  Government.  It  permits  shifting  of 
gears,  throwing  the  propellers  into  re- 
verse, operation  of  the  propellers  sepa- 
rately or  the  throwing  of  the  power  of 
both  motors  to  either  propeller. 

Repairs  Possible  in  Air 

One  of  the  advantages  of  the  new 
system,  according  to  Goodyear  aeronau- 
tical experts,  is  the  fact  that  it  permits 
motor  repair  in  mid-air  without  imper- 
iling the  members  of  the  crew.  The  pos- 
sible throwing  of  the  propellers  into  re- 
verse will  greatly  facilitate  the  landing 
of  the  big  ship,  it  is  stated. 

Kraft's  new  transmission  invention,  it 
is  stated,  promises  to  revolutionize  dirigi- 
ble construction.  It  will  also  be  applica- 
ble to  heaviei--than-a:r  craft  and  will 
probably  be  used  on  all  Government 
blimps  and  airplanes  in  the  future. 
Aeronautical  engineers  have  worked  for 
years  to  accomplish  that  which  Kraft 
and  Government  officials  say  will  be 
achieved  when  the  new  army  ship  is 
completed. 

The  blimp  will  be  170  feet  long  and 
will  have  a  gas  capacity  of  180,000  cubic 
feet.  It  will  have  a  speed  of  60  miles 
an  hour,  and  a  cruising  radius  at  full 
speed  of  14  hours,  with  a  20-hour  cruis- 
ing radius  at  reduced  speed. 

Another  feature  of  the  blimp  will  be 
the  first  all-enclosed  car  ever  made  for 
a  non-rigid  dirigible.  The  car  embodies 
Pullman  accommodations  and  sleeping 
quarters  for  its  crew  of  seven,  and  will 
be  equipped  with  wireless  apparatus  and 
all   modem   appliances. 


LAMP  COMPANY  BANKRUPT 

ROCHESTER,  N.  Y.,  Jan.  18  — The 
Denlinger  Lamp  &  Ignition  Co.,  Inc.,  of 
Syracuse  has  filed  a  petition  in  bank- 
ruptcy with  liabilities  of  $21,169  and  as- 
sets of  $12,819. 


GREGORY  PLACES   ORDERS 

MOLINE,  ILL..  Jan.  14  —  Gregory 
Front  Drive  Motor  Co.  has  placed  orders 
with  the  0.  E.  Szekely  Co.  for  the  five 
front-drive  automobiles.  The  possible 
location  of  the  plant  here  devoted  to  the 
-manufacture  of  a  car  of  that  type  is 
likely.  The  Gregory  car,  it  is  said,  will 
sell  for  about  $1,550.  The  company  has 
a  capitalization  of  $200,000. 
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George  W.  Gushing,  advertising  manager  of 
the  Hudson  Motor  Car  Co.  and  Essex  Motors, 
was  tendered  a  complimentary  dinner  in 
Detroit  upon  the  occasion  of  his  resigning 
that  position  to  become  affiliated  with  Barton, 
Durstine  &  Osborne,  Inc.,  an  advertising 
agency.  Addresses  were  made  by  Roy  D. 
Cliapin,  Hudson  president,  and  C.  C.  Win- 
ningham,  president  of  the  Detroit  Adcraft 
Club  who  was  Cushing's  predecessor  with 
Pfudson.  He  has  been  affiliated  with  the 
Hudson  company  since  November  1916  and 
■became  advertising  manager  in  January, 
1920.  He  is  active  in  all  advertising  move- 
ments and  has  been  a  director  of  the  Audit 
Bureau   of   Circulation   since   1919. 

Henry  Sheridan,  foreign  representative  of 
the  Avery  Tractor  Co.,  Peoria,  111.,  has  re- 
turned from  a  two-year  trip  around  the 
world,  surveying  export  conditions,  estab- 
lishing agencies  and  booking  orders.  E.  M. 
Brown  has  been  appointed  sales  manager 
•of  the  company  to  succeed  C.  E.  Bronner 
who  has  been  made  credit  manager.  The 
former  has  been  with  the  company  for 
seventeen  years  and  the  latter  for  twenty 
years.  A.  Y.  Bartholomew,  formely  assistant 
sales  manager,  has  been  given  the  post  of 
field  manager. 

Roland  Gerry,  a  director  of  the  Jones  & 
Laughlin  Steel  Co.  and  manager  of  sales  of 
the  cold-rolled  department,  has  been  ad- 
vanced to  the  position  of  special  sales  repre- 
sentative of  the  company  for  the  United 
States  and  Canada.  He  will  be  succeeded  in 
the  cold-rolled  department  by  William  B. 
Todd,  vice-president  of  the  Union  Drawn 
Steel  Co.,  Beaver  Falls,  Pa. 

Harry  H.  Anderson,  formerly  connected 
with  the  sales  department  of  the  Firestone 
Rubber  Co.  on  the  Pacific  Coast  and  later 
associated  with  the  California  distributor  of 
the  Oakland,  has  been  appointed  assistant 
general  sales  manager  of  the  Leach  Biltwell 
Motor  Car  Co. 

George  W.  Cole,  for  many  years  associated 
with  O.  J.  Rohde,  general  manager  of  the 
AVire  Wheel  Corp.  of  America,  returns  to 
that  organization  as  manager  in  charge  of 
the  New  York  Branch,  Eleventh  avenue  at 
57th  Street. 

R.  B.  Perry,  for  the  last  six  years  con- 
nected with  the  Allen  Motor  Co.,  has  resig-ned 
as  director  of  sales  and  service  to  become 
general  sales  manager  for  the  Atlas  Brass 
Foundry  Co.,   also  of  Columbus. 

H.  G.  Evans,  for  four  years  associated  with 
Winther  Motors,  Inc.,  Kenosha,  in  various 
sales  and  service  capacities  has  been 
appointed  advertising  manager  for  the  com- 
pany. 

George  B.  Hendrick,  who  recently  resigned 
his  position  as  publicity  manager  for  the 
Fisk  Rubber  Co.,  has  been  appointed  sales 
manager  for  the  company. 

Roy  D.  Tyler,  well  known  in  industrial 
engineering  circles,  has  become  associated 
with  the  Standard  Conveyor  Co.  of  North 
St.  Paul. 

Albert  S.  Holly,  formerly  New  England 
representative  for  the  Pollack  Tire  Co.,  has 
been  appointed  sales  manager  of  the  Bridge- 
port Motor  Truck  Corp.  of  Bridgeport,  Conn. 

Harry  Eisner  has  opened  an  automotive 
electric  equipment  station  at  907  Boylston 
Street,  Boston,  Mass. 
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for  an  accountinj^  looking  to  the  re- 
covery of  money  alleged  to  have  been 
.secured  by  the  company  on  an  issue  of 
$100,000  in  notes  in  October,  1919,  has 
been  filed  in  the  District  Court  by  H.  A. 
Boyles  of  Muskogee,  Okla.  The  de- 
fendant company  owns  a  plant  site  and 
equipment  north  of  this  city.  Boyles 
alleges  that  the  company  made  an  effort 
to  transfer  its  property  to  the  Prudential 
Tire  &  Rubber  Co.,  and  that  this  latter  is 
a  bankrupt. 
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Street  Car  Makers 


American  Boscli  Perfects 

Selling  Arrangements 

SPRINGFIELD,  MASS.,  Jan.  17— At 
a  meeting  of  more  than  50  sales  man- 
agers and  agents  of  the  American  Bosch 
Magneto  Corp.,  representing  all  parts  of 
the  United  States,  the  company's  new 
selling  arrangements  were  further  per- 
fected. 

It  is  said  the  sales  force  will  comprise 
more  than  2000  members,  the  new  policy 
being  to  have  a  large  number  of  agency 
dealers  in  close  relations  with  the  fac- 
*  tory.  Engineering  and  production  ex- 
perts will  be  taken  from  the  plant  to 
assist  in  promoting  sales.  Factory 
branches  will  be  maintained  in  New 
York,  Chicago,  Detroit  and  San  Fran- 
cisco. 

In  extending  its  line  of  motor  acces- 
sories one  of  the  main  purposes,  it  was 
said,  is  to  give  increased  efficiency  to 
cars  already   in  use. 


Beall  Heads  Syndicate 

Making  Crude  Oil  Tests 

DETROIT,  Jan.  18  —  The  Bamsdall 
Corp.  of  New  York  is  working  under  a 
license  from  a  syndicate  headed  by  Frank 
F.  Beall,  vice-president  of  the  Gray  Mo- 
tors Corp...  testing  the  commercial  pos- 
sibilities of  a  new  motor  fuel  derived 
from  crude  oil.  Beall  says  that  although 
the  chemical  results  have  proved  conclu- 
sively, the  commercial  possibilities  have 
not  been  demonstrated  and  the  results 
of  further  experiments  will  be  awaited 
before  an  organization  is  formed  by  the 
syndicate  now  controlling  it  to  market 
the  product. 

It  is  expected  the  experiments  will  be 
completed  early  in  February.  Under  the 
formula  used  the  oil  is  said  to  yield  from 
70  per  cent  to  80  per  cent  of  the  motor 
spirit  and  if  it  works  out  commercially 
the  price  will  be  considerably  lower  than 
that  of  gasoline. 


SUES  FOR  TIRE  RECEIVER 

McALESTER.  OKLA.,  Jan.  16— Suit 
for  appointment  of  a  receiver  for  the 
Great   Republic  Tire  &  Rubber  Co.   and 


Allan  A.  Ryan  Resigns 

from  Stutz  Directorate 

NEW  YORK,  Jan.  18— Allan  A.  Ryan, 
who  sailed  for  Europe  yesterday,  re- 
signed as  a  director  and  chairman  of  the 
board  of  directors  of  the  Stutz  Motor 
Car  Co.  before  he  left  the  city.  He  re- 
tains his  stock  interest  in  the  Stutz 
companv  but  it  is  in  the  hands  of  trus- 
tees and  does  not  require  his  attention. 
Upon  his  return,  Ryan  expects  to  devote 
most  of  his  time  to  the  Frontenac  Motor 
Co.,  of  which  he  is  chairman  of  the  board. 


Are  Buildiiiii  Buses 


Expect  Motor    Vehicle    Business 

to  Equal    V  oiume   of 

Rejoilar  Lines 


CLEVELAND,  Jan.  16— The  G.  C. 
Kuhlman  Car  Co.  and  the  GusUv  Schae- 
fer  Wagon  Co.  have  found  the  motor  bus 
field  surprisingly  large  and  profiuble. 
In  fact  the  two  companies,  which  are 
among  the  oldest  and  best  established  of 
the  city,  are  looking  forward  to  the  time 
when  the  motor  bus  business  will  equal 
the  volume  of  their  regular  lines. 

The  Kuhlman  car  works  is  a  subsid- 
iary of  the  J.  G.  Brill  Co.  of  Philadel- 
phia. It  has  for  years  been  an  extensive 
builder  of  street  railway  and  interurban 
cars  and  is  one  of  the  largest  producers 
of  those  products  in  the  country.  Two 
years  ago  it  began  the  construction  of 
motor  buses,  to  meet  a  quickening  de- 
mand. The  Brill  company  also  builds 
street  cars  in  Philadelphia,  but  has  been 
concentrating  upon  the  building  of  motor 
buses  in  the  plant  in  this  city.  The 
rate  at  which  the  motor  bus  business  of 
the  company  has  grown  leads  company 
officials  to  predict  that  within  three 
years  this  class  of  work  will  occupy  as 
much  time  as  the  building  of  street  and 
interurban  cars. 

Standardizes  Bus 

Last  week  the  company  shipped  four 
motor  bus  shells  to  its  Preston,  Ont., 
plant  to  be  finished  for  the  Toronto 
transportation  commission,  which  will 
use  them  for  extension  purposes. 

The  Kuhlman  Co.,  recently  standard- 
ized its  light  bus  after  development 
work  extending  over  two  years.  Within 
the  last  three  months  a  new  form  of  ta- 
pered front  has  been  designed  and  pat- 
ents applied  for  on  a  method  of  clamp- 
ing the  light  wooden  roof  to  the  rim  and 
fastening  it  to  the  sides.  Except  for  the 
roof  the  body  is  of  steel  construction 
built  upon  the  same  principles  as  those 
used  in  constructing  street  cars.  The 
same  factorj-  buildingrs  and  similar  pat- 
terns are  used. 

Low  Type  of  Chassis  Used 

Most  of  the  buses  built  are  on  the  new 
low  type  of  chassis  designed  to  keep  the 
center  of  gravity  far  down  in  the  ma- 
chine and  prevent  upsetting.  These 
have  been  on  the  market  six  months.  An 
emergency  door  also  is  a  helpful  equip- 
ment. The  central  and  far  west  have 
been  the  best  markets  for  the  buses,  re- 
ports show. 

The  Gustav  Schaefer  Wagon  Co.  has 
eight  motor  buses  under  construction  and 
during  the  year  just  ended  built  more 
of  them  than  ever  before,  according  to 
Ernest  C.  Schaefer.  A  light  body  is  fea- 
tured by  this  company.  H.  G.  Schaefer 
of  the  company  visited  New  York  last 
week  discussing  plans  with  an  electric 
railway  company,  which  proposes  to  use 
buses  for  extension  purposes. 
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5  Benz,  3  Mercedes 
For  European  Race 

Italy,    England    and    France    to 

Enter  Event  Scheduled  for 

September 

PARIS,  Jan.  7  {Btj  Mail)— Five  Benz 
and  three  Mercedes  cars  have  been  en- 
tered in  the  European  Grand  Prix  au- 
tomobile race  to  be  held  in  northern 
Italy,  either  at  Brescia  or  near  Milan, 
next  September.  This  race  promises  to 
be  the  most  international  speed  contest  in 
Europe  this  year,  and  is  the  only  one  in 
which  German  firms  are  admitted.  It  is 
believed  that  Opel  will  put  in  a  full 
team.  Among  Allied  firms  practically 
certain  starters  are  Fiat  for  Italy,  Sun- 
beam for  England,  Rolland-Pilain  and 
Bugatti  for  France. 

Rumpler  Patents  Used 

The  Benz  cars,  which  are  already 
under  construction,  are  being  built  under 
the  patents  of  Dr.  Rumpler,  one  of  the 
leading  German  aviation  experts.  Rump- 
ler, who  has  sold  his  license  to  Benz, 
p.'.aces  his  engine  at  the  rear  of  the  chas- 
sis, drives  to  the  rear  wheels,  and  in  ad- 
dition to  abolishing  practically  all  un- 
sprung weight  obtains  a  perfect  stream- 
line form.  Nothing  projects  from  his 
bullet  shaped  car  excepting  two  short 
lengths  of  axle  at  the  front  and  rear. 
The  road  springs  are  inside,  as  well  as 
all  spare  wheels  and  accessories. 

For  touring  purposes  Rumpler  claims 
improved  suspension,  more  comfort  and 
room  for  the  passengers  and  greater  fuel 
economy.  For  racing,  particularly  under 
the  122-cubic  inch  rule  he  claims  an  im- 
mense advantage  by  reason  of  a  scien- 
tific streamlining  hitherto  unknown  in 
automobile  practice.  The  racing  cars 
have  six  cylinders  in  line,  the  center  of 
the  engine  being  just  a  little  to  the  rear 
of  the  center  of  the  chassis,  while  the 
drivers  and  mechanic  are  seated  ahead 
of  the  engine  with  only  just  sufficient 
of  the  head  projecting  to  give  a  view  of 
the  road.  Height  of  the  cars  from  the 
ground  will  not  exceed  26  in.  With  this 
design  it  is  possible  to  keep  down  to  the 
minimum  weight  of  1430  pounds.  Rump- 
ler claims  that  the  2-litre  racers  will 
show  a  speed  of  115  miles  an  hour. 

Nineteen  Cars  Entered 

for  French  Grand  Prix 

PARIS,  Jan.  7  (By  Mait)— ^Nineteen 
cars,  representing  France,  Italy  and 
Great  Britain,  have  been  united  for  the 
French  Grand  Prix  automobile  race  for 
122  cubic  inch  machines  to  be  held  at 
Strasbourg  on  July  15.  The  French  rep- 
resentatives are  Rolland-Pilain  3,  De- 
lage  2,  Bugatti  4,  Mathis  1,  and  S.L.I.M.- 
Pilain  1.  Italy  is  sending-  a  team  of 
three  Fiats;  England  has  ntered  three 
Sunbeams    and   two    Aster   Martins. 

On  the  day  following  tW  122-cubic  inch 
race  and  over  the  same  ourse,  there  will 
be    a    fuel    consumption    speed    test,    in 
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which  sixteen  French  cars  will  start. 
The  coni'petitors  comprise  Voisin,  Big- 
nan  and  Peugeot  with  three  each;  Delage 
with  three  and  Bugatti  with  two,  and 
A.M.  and  S.L.L-M.-Pilain  with  one  each. 
These  cars  must  have  four  seater  bodies, 
weigh  3086  pounds  empty,  and  must  run 
13.7  miles  to  the  gallon  of  gasoline.  This 
allowance  of  fuel  will  comprise  oil  for 
the  engine  and  oil  or  grease  for  the  rear 
axle   and   transmission. 

It  is  understood  that  Ralph  de  Palma 
has  signed  a  contract  to  drive  a  Voisin 
in  the  fuel  consumption  Grand  Prix. 


January  19,  1922 


FINANCIAL  NOTES 


Amazon  Rubber  Co.  during  the  last  six 
months  of  1921  reduced  its  indebtedness  by 
$70,000,  the  Dec.  31  statement  showing  an 
entire  indebtedness  to  be  less  than  $50,000 
on  notes  and  accounts  payable.  None  of  this 
is  past  due.  The  company  has  no  bank 
loans.  The  company  has  started  the  new- 
year  with  all  its  material  bought  at  market 
prices  and  it  is  stated  that  on  account  of 
efhcient  factory  methods  and  low  sales  and 
administration  expense  is  able  to  show  a 
good  profit  on  its  merchandise  with  the 
present   low   prices. 

American- La  France  Fire  Engine  Co.,  Inc., 
shows  total  profits  for  eleven  months  ending 
Nov.  30  of  $843,600;  dividends,  $370,400  and 
surplus,  $185,900.  Earnings  for  the  year,  It 
is  stated  at  the  factory,  will  equal  about  18 
per  cent  on  the  common  stock.  The  company 
would  close  the  year,  it  was  also  said,  with 
$450,000  cash  and  $120,000  government 
securities. 

Ajax  Rubber  Co.  stockholders  have 
approved  the  issuance  of  $3,000,0001  first 
mortgage  15 -year  8  per  cent  bonds  and  also 
a  change  in  the  present  capital  stock  from 
400,000  shares  of  $50  par  value  to  500  000 
shares  of  no  par  value.  A  total  of  169,861 
shares  were  represented  at  the  meeting,  all 
of  which  were  voted  in  favor  of  the  change. 
Wayne  Oil  Tank  &  Pump  Co.,  Fort  Wayne, 
Ind.,  declared  a  20  per  cent  stock  dividend  on 
the  outstanding  common  stock,  a  12  per  cent 
per  annum  dividend  to  be  paid  in  monthly 
installments  during  1922  and  an  extra  cash 
dividend  of  1  per  cent  to  be  paid  Feb.  1. 
Reports  made  at  its  annual  meeting  indicated 
a  highly  prosp'^rous  year. 

Nash  Motors  Co.  declared  a  dividend  of 
$10  a  share  on  the  common  stock,  payable 
Feb.  1  to  stock  of  record  Jan.  20.  The 
regular  quarterly  dividend  of  $1.75  a  share 
on  the  preferred  stock  was  also  declared, 
payable  Feb.  1  to  stock  of  record  Jan.  20. 

White  Co.  inventories  during  1921  were 
reduced  from  $23,000,000  to  $15,000,000. 
Further  reducticns  are  being  made  by  keep- 
ing the  output  under  the  level  of  -urrent 
sales.  Bills  payable  were  reduced  from 
$7,200,000   to   $3,600,000. 

Wedgerste  Piston  Ring  Co.  of  Plattsburg, 
N.  Y.,  has  filed  a  voluntary  petition  in  bank- 
ruptcy with  liabilities  of  $59,474  and  assets 
of  $14,049. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


OBTAIN   CONTROL  OF  NICE 

PHILADELPHIA,  Jan.  14— Control 
and  ownership  of  the  Nice  Ball  Bearing 
Co.  by  Budd  G.  Nice,  the  president,  and 
members  of  his  family,  was  obtained  by 
the  terms  of  a  settlement  entered  into 
before  the  United  States  Circuit  Court 
of  Appeals  in  New  York. 


The     easier     tendency     in     the     local 
money   market   which   had   developed   in 
the  previous  week   was   still   more   pro- 
nounced   during    the    past    week.      Call 
money  ruled  at  the  lowest  figures  since 
September,  1&19,  the  week's  range  being 
from  3  per  cent  to  4  per  cent  as  com- 
pared with  ZVz  per  cent  to  51/2  per  cent 
in  the   previous   week.     On  Wednesday, 
Thursday  and  Friday  of  the  past  week, 
a   flat   rate   of   3^^    per    cent   prevailed. 
There  was  also  a  further  decline  in  the 
quotations  for  fixed-date  maturities,  4% 
per  cent  being  the  prevailing  rate  for  all 
maturities  from  60  days  to  6  months  as 
compared  with  4%  per  cent  to  5  per  cent 
in  the  previous  week,  while  a  few  loans 
on  Liberty  Bonds  were  reported  at  4^ 
per   cent. 

Prime  commercial  paper  rates  re- 
mained unchanged  at  4%  per  cent  to  5 
per  cent.  On  Monday  of  this  week  the 
rate  for  call  money  jumped  from  3^ 
per  cent  to  6  per  cent. 

The  Federal  Reserve  statement  of 
Jan.  11,  1922,  showed  a  rise  in  the  re- 
serve ratio  from  71.7  per  cent  to  74.7 
per  cent. 

For  the  first  time  since  September, 
and  the  second  time  since  July,  1920,  the 
unfilled  orders  on  the  books  of  the 
United  States  Steel  Corp.  on  Dec.  31, 
1921,  showed  an  increase.  The  forward 
business  as  of  that  date  was  4,268,414 
tons,  as  compared  with  4,250,542  tons  at 
the  close  of  November,  and  8,148,122 
tons  on  Dec.  31,  1920.  The  December 
increase  of  17,872  tons  was  due  mainly 
to  reduced  operation  in  the  mills,  which 
in  December  were  running  at  about  45 
per  cent  of  capacity,  as  against  slightly 
more  than  50  per  cent  in  November. 

The  production  of  pig  iron  in  the 
United  States  for  December  was  report- 
ed to  be  1,649,086  tons,  an  increase  of 
233,605  tons  over  the  amount  reported 
for  the  previous  month  and  just  a  little 
short  of  twice  the  amount  reported  for 
the  month  of  July,  1921,  when  the  bot- 
tom in  the  decline  in  the  production  of 
pig  iron  was  reached.  The  total  num- 
ber of  active  furnaces  on  Jan.  1,  1922, 
was  125,  or  five  more  than  at  the  begin- 
ning  of  December. 

The  preliminary  foreign  trade  figures 
made  public  last  week  by  the  Depart- 
ment of  Commerce  showed  a  decline  of 
$3,743,250  in  exports,  which,  in  conjunc- 
tion with  a  $2,770,029  decline  in  imports, 
resulted  in  a  favorable  trade  balance  of 
$973,221,000  less  than  for  1920.  In  spite 
of  this  apparently  unfavorable  showing, 
our  export  trade  for  1921,  even  after  al- 
lowing for  changes  in  price  levels,  was 
in  excess  of  that  for  1913. 


PACK.ARD  TO  MAKE  NEW  TRUCK 

DETROIT,  Jan.  16.— The  Packard  Mo- 
tor Car  Co.  expects  to  go  into  produc- 
tion some  time  this  year  on  a  %-ton 
truck  which  it  has  been  designing  and 
experimenting  with  for  several  years. 
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METAL   MARKETS 


Demand  from  automotive  consumers  Is 
becoming  more  and  more  of  a  factor  in  the 
steel  market  from  day  to  day,  but  steel 
producers  are  chafing  under  the  self-imposed 
restraint  of  purchasing  agents  in  the  matter 
of  tonnages  Involved  in  their  orders.  Steel 
sales  managers  naturally  lean  to  the  view 
that  automotive  consumers  are  making  too 
many  bites  of  one  cherry  and  propaganda  is 
being  resorted  to  in  an  effort  to  bring  about 
heavier  commitments. 

From  Pittsburgh  and  Youngstown  emanate 
Inspired  statements  on  this  order:  "A  pre- 
diction made  by  a  well  Informed  (steel) 
maker  Is  that  In  April  the  automobile 
factories  will  be  crowding  each  other  trying 
to  get  deliveries,  not  so  much  on  account 
of  their  requirements  being  especially  heavy 
as  on  account  of  their  delaying  purchases." 
The  chief  interest's  sheet  mills  are  operating 
at  about  two-thirds  capacity  and  those  of 
the  "Independents"  at  two-fifths.  Thus  the 
rate  of  operations  for  the  entire  sheet  in- 
dustry  Is   about  one-half  of   Its  capacity. 

Far-siahted  automotive  purchasing  agents 
are  beai'ing  this  in  mind;  they  are  buying 
Conservatively  but  consistently.  In  numer- 
ous negotiations  preceding  sheet  transactions 
the  Pittsburgh  base  has  figured  of  late. 
Voungstown  sheet  rollers  assert  that  orders 
for  large  tonnages  on  a  mill  basis  have  been 
declined  and  that  consumers  west  of  Pitts- 
burgh have  been  obliged  to  place  all  orders 
on  a  straight  Pittsburgh  base,  the  actual 
freight  differential  accruing  to  sellers.  Of 
the  steel  market  in  general,  however,  it  may 
be  said  that  the  Pittsburgh  base  has  largely 
fallen  Into  Innocuous  desuetude,  so  much  so 
In  fact,  that  when  this  trade  custom  is  again 
reviewed  before  the  Federal  Trade  Commis- 
sion It  will  have  become  an  almost  obsolete 
Issue. 

Pig  Iron. — Michig-an  and  Wisconsin  auto- 
motive foundries  have  been  taking-  on 
modest  tonnages  of  both  foundry  and  malle- 
able iron  with  quite  a  few  representative 
Inquiries  still  overhanging  the  market.  If 
changed  at  all,  however,  the  market's  tone 
is  a  shade  weaker  and  this  in  spite  of  con- 
tinuing protests  on  the  part  of  blast  furnace 
operators  that  they  are  losing  money  on 
every  ton  of  iron  sold  at  present  prices. 

Steel. — It  is  difficult  to  reconcile  the  utter 
lethargy  which  prevails  in  the  sheet  bar 
market  with  the  brisk  demand  that  charac- 
terizes that  for  full-finished  sheets.  It  is 
the  rollers  of  the  latter  who  are  one  of  the 
mainstays  of  the  sheet  bar  market.  One  of 
the  large  producers  of  full-finished  sheets  in 
the  Mahoning  valley  claims  to  have  his 
entire  capacity  booked  until  the  middle  of 
next  month.  The  leading  manufacturer  of 
low-priced  passenger  motor  cars  is  reported 
to  have  concluded  placing  of  orders  for 
between  10.000  and  12,000  tons  of  sheets  at 
prices  very  close  to  the  quoted  market. 

Aluminum. — The  aluminum  market  appears 
to  have  turned  the  corner.  Sellers  of  Ira- 
ported  virgin  ingots,  98  to  99  per  cent  pure, 
are  asking  17\^  cents  as  inside  price. 

Copper. — Prospects  of  additional  producers 
resuming  mining  and  smelting  in  the  spring 
are  imparting  an  undertone  of  weakness  to 
the  market  which  still  has  much  surplus 
metal   to   digest. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOHILtJ 

Chamber  of  Commerce  has  been  in' 
formed  that  it  will  be  given  a  hearing 
in  Chicago  on  Feb.  1  by  the  Transcon- 
tinental Freight  Bureau  on  a  proposal  to 
increase  the  minimum  loadings  of  freight 
cars  carrying  passenger  cars  and  trucks 
to  California.  The  railroads  now  con- 
template raising  the  present  special 
minimum  to  the  regulation  classifica- 
tion minimum.  If  this  ii  done  it  will 
considerably  increase  the  cost  of  trans- 
porting motor  vehicles  to  the  Pacific 
Coast. 
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Continental  Shows  Loss 
of  $371,534  During  Year 

DETROIT,  Jan.  1&— In  the  fiscal  year 
ended  Oct.  31,  1921,  the  net  loss  of  the 
Continental  Motors  Co.  was  8371,534, 
compared  with  a  profit  for  1920  of 
$3,567,504.  In  addition  the  company 
took  a  $904,293  inventory  loss  in  1921. 
The  balance  sheet  surplus,  as  of  Oct.  31, 
1921,  of  $4,779,066,  and  at  the  end  of  the 
previous  fiscal  year,  $6,345,309. 

After  readjustments  made  during  the 
year,  value  of  orders  on  the  books  on  the 
October  date,  was  $38,568,686,  or  28  per 
cent  less  than  at  the  close  of  previous 
year.  Contracts  during  the  past  two 
months,  however,  bring  the  total  to  over 
$50  000,000. 

Substantial  manufacturing  schedules, 
especially  of  truck  motors,  are  being  re- 
leased, and  shipping  schedules  for  the 
first  two  months  of  the  current  calendar 
year  are  considerably  in  excess  of  any 
two  months  of  the  past  fiscal  year. 


Cobleigh  Makes  Address 

at  Service  Convention 

NEW  YORK,  Jan.  14— The  third  an- 
nual convention  of  Service  Associations 
was  held  here  yesterday  with  less  than 
a  score  of  delegates.  It  has  been  the 
custom  to  hold  this  convention  during 
show  week  because  a  number  of  service 
executives  from  all  parts  of  the  country 
are  in  the  city.  Due  to  curtailment  of 
expenses  this  year,  however,  not  many 
service  men  have  been  away  from  their 
factories,  and  it  was  not  expected  that 
the  meeting  would  amount  to  more  than 
a  get-together  dinner. 

H.  R.  Cobleigh,  service  secretary  of 
the  N.  A.  C.  C,  spoke  at  length  on  the 
work  the  chamber  had  done  in  promot- 
ing local  associations  and  gave  a  list 
of  seventeen  now  in  existence,  and  re- 
ported several  others  in  the  process  of 
formation.  Representatives  from  Brook- 
lyn, Newark  and  New  York  comprised 
the  bulk  of  the  delegates. 


HEARING  ON  FREIGHT  CAR  LOADS 

NEW  YORK,  Jan.  18— The  traffic  de- 
partment   of    the    National    Automobile 


Paige  Opens  Warehouse 

ATLANTA,  Jan.  13— A  wholesale 
factory  warehouse  has  been  established 
in  this  city  by  the  Paige  Detroit  Motor 
Car  Co.,  with  B.  J.  Rector  in  charge  as 
manager.  A  complete  stock  of  motor 
cars  and  parts  will  be  carried  for  the 
southeastern      territory.  Edward     A. 

Thilenius.  district  manager,  and  W.  R. 
IMorse.  representative  in  Georgia,  will 
maintain  their  headquarters  at  Atlanta. 
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Kelly-Sprlngfleld  Tire  Co.  is  tumlne  ont 
approximately  4,500  tires  daily,  against  3,500 
a  day  last  summer.  A  night  shift  is  being 
operated  at  the  Cumberland,  Md.,  plant 
where  It  is  purposed  to  concentrate  all  the 
company's  activities.  To  this  end  the  Buffalo 
plant  has  been  completely  shut  down  and 
the  Wcoster,  Ohio,  factory  is  about  to  stop 
operations.  These  latter  plants  .aub.aequently 
will  be  disposed  of.  The  company  has 
worked  off  its  high  priced  raw  materials  and 
has  been  purchasing  crude  rubber  and 
cotton  fabric  at  market  prices  for  some 
months.  Xo  effort  is  being  made  to  eon- 
tract    ahead    for   any   large    sapplies. 

Association  of  Automotive  Equipment 
Manufacturers,  Chicago,  ha.i  re-elected 
Nathaniel  I.everone  as  president  and  W.  E. 
Green  as  secretary.  Althouerh  a  large  per- 
centaere  of  the  pr^pent  members  of  the 
association  are  located  In  Chicago.  Milwaukee 
and  vicinity,  the  scope  of  the  organization  Is 
national  in  character.  It  includes  in  its 
membership  manufacturers  of  automobile 
accessories,  parts  and  equipment. 

Jacques  Manufacturing  Co.,  Philadelphia, 
manufacti.ir<=-r  of  automobile  bodies,  has 
moved  into  its  new  factory  building  in  that 
city,  which  affords  greater  facilities  to  care  for 
1922  business.  The  company  has  specialized 
in  closed  cars  on  a  production  basis,  the 
output  durins  the  past  year  going  into  the 
product  of  four  of  the  makers  of  cars  in  the 
$.?.000  to   $n.000  class. 

Harley  Co..  recently  reoreanired  with 
Albert  W.  Morris  as  president,  announces 
that  negotiations  are  under  way  that  are  ex- 
pected to  bring  $fi.OOO.ino  in  contracts  to  the 
company.  It  is  understood  these  will  come 
from  a  single  concern.  Operations  have 
been  started  at  the  plant  with  a  small  force 
with  a  view  to  adding  men  as  rapidly  as 
conditions    permit. 

Fisk  Rubber  Co.  has  resumed  operations 
at  both  its  own  plants  at  Chicopee  Falls  and 
Federal  Rubber  plant  at  Cudahy.  'VTis..  on  a 
schedule  in  excess  of  that  at  any  time  during 
1921.  As  of  Jan.  14  the  company  was  turn- 
ing out  9.000  casings  daily  while  Fed<»ral  was 
producting  3.000.  or  an  average  of  70  per 
c  nt  capacity  against  50  per  cent  in 
November.   1921. 

Wall  Pump  &.  Compressor  Co..  Quincy.  111.. 
has  added  to  its  line  of  vacuum  .lumps  a 
complete  line  of  air  cooled  single  stage  com- 
pressors and  a  line  of  air  cooled  two  stage 
compressors.  Included  are  approximately 
thirty  different  combinations  suitable  for  all 
automatic  requirements.  C.  A.  Pickerson  is  in 
charge   of   sales. 

Brandenburg  Bros.  &.  Eccleston  of  Chlcaco. 
Detroit  and  Xew  York  seiert<»d  as  sales 
agents  for  the  gear  shift  division  of  the 
Cutler-Hammer  Mfsr.  Co..  Milwaukee,  will 
also  market  the  latter's  new  small  mechani- 
cal gear  shift. 

Metal  Specialties  Manufacturing  Co..  Chi- 
cago, has  added  the  Jorgensen  vapor  primer 
to  its  line.  The  primer  was  formerly  manu- 
factuied  by  the  Jorgensen  Manufacturing  Co.. 
Waupaca.  "Wis. 

Parish  <£.  Bingham  plant  at  Cleveland  has 
restmied  operations  after  the  usual  shut 
down  at  the  end  of  the  year.  The  principal 
operations  are  on  Ford  orders. 

Hoover  Body  Co.  has  opened  an  Eastern 
sales  branch  at  Long  Island  City  with  William 
y\.   Miller  In   charge. 
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SHOWS 

Jan.  28-Feb.  4 — Chicago,  Auto- 
mobile Salon.  Hotel  Drake. 

Jan.  28-Feb.  4  —  Chicago,  Na- 
tional Automobile  Show, 
Coliseum,  Auspices  of 
N.A.C.C. 

Feb.  6  to  11  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  Exposition, 
Minnesota  State  F'air 
Grounds,  Minneapolis. 

Feb.  6  to  11 — Winnipeg,  Can., 
Automotive  Equipment 

Show,  Western  Canadian 
Automotive  Association. 

FOREIGN  SHOWS 
March,     1922  —  Santiago,     Chili, 
Annual   Automobile   Show. 
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April  16 — Mexico  City.  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.   Automotive    Section. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
soclcao  AutomoblUsta  Bra- 
zileria. 


CONVENTIONS 

Jan.  17-20,  1922 — Chicago,  Amer- 
ican Road  Builders  Associ- 
ation. 


Jan. 


Jan. 


May 


30-31— Chicago,  Fifth  An- 
nuaJ  Convention,  N.  A- 
D.   A.,   La  Salle  HoteL 

30-Feb.  2 — Boston,  Sixth 
Annual  Conference  of  the 
International  Delivery 
Association,  Copley  Plaza 
Hotel. 


10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 
June  11-15 — Milwaukee,  Annual 
International      Convention 


of   the   Associated   Adver- 
tising Clubs  of  the  World. 

June  26-Jiily  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

Sept.  18-23,  1922— Rome,  lUOy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.  MEETINGS 

Detroit,  Feb.   24,   Mar.  24,  AprU 

28,   May   26. 
Chicago,    Feb.   1 
Minneapolis,     Feb.    8-9 — Annual 

Tractor  Meeting. 


Industrial  Films 
Elicit  Some  Interest 

Association      o  f     Manufacturers 
Plans  Moving  Pictures  Show- 
ing Methods  at  Factories 


stock  now  held  in  escrow  by  the   State 
Securities   Department. 


WASHINGTON,  Jan.  14— Several  au- 
tomobile manufacturers  are  interested 
in  a  plan  of  the  National  Association  of 
Manufacturers  to  have  industrial  motion 
pictures  made  showing  production  and 
distribution  methods  now  employed  in 
many  industries.  The  motion  pictures 
would  be  of  an  educational  nature  under 
the  auspices  of  the  Department  of  Com- 
merce. 

The  Chevrolet  Motor  Co.  advises  the 
association  that  the  suggestion  in  re- 
gard to  consolidation  of  distribution  for 
industrial  pictures  is  under  consideration 
-and  undoubtedly  would  be  favorable  to 
manufacturers,  provided  it  was  ade- 
quately handled.  The  Cole  Motor  Car 
Co.  asked  for  further  details.  The  Fire- 
stone Tire  &  Rubber  Co.  and  the  Kelly- 
Springfield  Tire  Co.  also  ask  for  addi- 
tional details. 


Former  Cleveland  Mold 

Company  Officials  Sued 

CLEVELAND,  Jan.  16— 'Several  suits 
have  been  started  by  William  A.  Ahelton, 
vice-president  of  the  Cleveland  Rub>:?r 
Mold  &  Machine  Co.,  for  the  recovery 
of  .$248,612.16  in  connection  with  the 
promotion  and  management  of  the  com- 
pany, which  was  organized  to  manufac- 
ture  and   sell   rubber   products. 

In  two  of  the  petitions  it  is  charged 
that  the  Davis  Co.  and  the  Fairwin  Co. 
were  formed  to  sell  stock  in  the  Cleve- 
land company  and  that  the  organizers 
collected  commissions  amounting  to  $191,- 
112.16.  The  defendants  include  L  R. 
Davis,  former  president;  George  H. 
Burrows,  former  vice-president;  A.  S. 
Davis,  former  treasurer;  C.  B.  Hurd, 
former  assistant  secretary;  George  S. 
Winner,  F.  J.  Fairchild  and  three  un- 
named persons. 

Other  suits  ask  that  the  former  offi- 
cials   be    enjoined    from    selling    capital 


447,675  Carloads  Produced 
in  First  9  Months  of  1921 

NEW  YORK,  Jan.  16.— A  compilation 
made  by  the  traffic  department  of  the 
National  Automobile  Chamber  of  Com- 
merce of  Interstate  Commerce  Commis- 
sion statistics  for  1920  shows  a  total  of 
447,675  carloads  of  passenger  cars,  truck 
chassis  and  parts,  not  including  tires, 
shipped  in  that  year  and  a  total  of  273- 
845  carloads  shipped  in  the  first  nine 
months   of  1921. 

Carload  shipments  of  passenger  cars 
and  trucks  in  1921  totalled  195,153  as 
compared  with  251,064  in  1920.  Drive- 
aways  in  1921  were  144,377  as  compared 
with  470,867  in  1920.  Machines  shipped 
by  boat  in  1921  numbered  22,244  and  32,- 
833  in  1920. 


Good  Motor  Market 
Is  Found  in  Hawaii 


NAMED  FOR  FARM  MEETING 

WASHINGTON,  Jan.  18— Representa- 
tives of  the  automotive  industry  have 
been  assigned  to  two  important  commit- 
tees of  the  Agricultural  Conference 
which  will  convene  here  next  week. 
Windsor  T.  White  will  serve  on  the  rail- 
road committee  while  Roy  C.  Chapin  and 
H.  S.  Firestone  will  be  members  of  the 
highway  committee.  These  three  spokes- 
men fcr  the  industry  will  act  in  an  ad- 
visory capacity  and  will  have  much  to 
do  with  shaping  the  conference  program. 


EXHIBITING  AT  BROOKLYN 

NEW  YORK,  Jan.  18  —  Seventeen 
manufacturers  of  automotive  products 
are  among  the  exhibitors  at  the  Brook- 
lyn Industrial  Exposition,  being  held 
this  week  to  show  the  output  of  Brooklyn 
factories  of  all  kinds.  The  automotive 
i.ianufacturers  represented  are:  Advance 
R  ibber  Co.,  Mohegan  Co.,  Marko  Storage 
Bc;ttery  Co.,  Robert  Gain  Co.,  C.  Kenyon 
Co.,  C.  J.  Taghabue  Mfg.  Co.,  Sperry 
Gyroscope  Co..  Electrose  Mfg.  Co.,  West- 
inghouse  Lamp  Co.,  Peelle  Co.,  E.  W. 
Biiss  Co.,  J.  H.  Williams  &  Co.,  Amer- 
ican Machine  &  Foundry  Co.,  Adriance 
Machine  Works,  Inc.,  Doehler  Die  Cast- 
ing Co.,  Batley  Corp.,  A.  Schrader's  Son, 
Inc. 


Johnson    of    Honolulu,    Ricken- 

backer  Agent,  Thinks  Field 

Neglected 

BOSTON,  Jan.  18— "If  the  motor  busi- 
ness in  Hawaii  can  jump  more  than  100 
per  cent  from  1919  to  1920  and  then 
climb  again  some  30  per  cent  more  in 
ten  months  during  1921,  there  is  nothing 
the  matter  with  our  place,  from  a  selling 
standpoint,"  according  to  J.  A.  M.  John- 
son of  Honolulu.  He  came  over  to  this 
country  to  look  over  new  lines,  and 
stopping  in  Detroit  he  decided  to  take 
the    agency    for    the    Rickenbacker    car. 

"In  1919  our  islands  did  a  business 
in  cars,  trucks  and  accessories  of  $1,344,- 
149.  We  thought  it  was  pretty  good 
until  the  1920  figures  were  made  known 
showing  that  they  had  been  run  up  to 
$3,257,791.  And  up  to  Nov.  1  of  last 
year  the  business  was  $4,696,325.  And 
we  have  not  got  started  yet.  For  ex- 
ample, some  men  handle  a  dozen  lines 
of  cars  ai  d,  of  course,  there  is  no  chance 
to  specialize  on  sales  or  service.  But 
we  are  learning.  In  a  few  years  the 
manufacturers  will  pay  a  little  more 
attention  to  our  territory." 


ASKS   INLAND   RECEIVER 

INDIANAPOLIS,  Jan.  16— Receiver- 
ship suit  has  been  filed  against  the  In- 
land Automobile  Co.  of  this  city,  manu- 
facturer of  convertible  delivery  bodies 
for  Fords,  which  began  business  early 
last  year. 

C.  C.  Knudsen,  president,  lists  the 
asests  at  about  $90,000  and  the  total 
amount  of  unpaid  bills  at  $1,350.  He 
claims  the  company  is  entirely  solvent. 


K-W  IGNITION  LOSES 

WASHINGTON.  Jan.  17— A  petition 
for  a  rehearing  of  the  case  of  the  K-W 
Ignition  Co.  against  the  Ford  Motor 
Co.  for  infringement  of  a  patent  on 
ignition  coil  used  on  automobiles  was 
denied  by  the  Supreme  Court.  This  gives 
a  victory  to  the  Ford  company,  involving 
several  million  dollars. 
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Manufacturers  Can  Help  Solve 
the  Used  Car  Problem 

Dealers  must  be  given  a  fair  chance  to  get  rid  of 
their  stock  of  used  cars.  Education  in  sound  business 
methods  necessary.  "Inside  billing"  should  be  dis- 
continued.   A  thorough  market  analysis  will  help. 

By  Norman  G.  Shidle 


THE  used  car  as  a  factor  in  automobile  sales 
has  recently  assumed  large  proportions.  The 
problem  has  always  been  present  in  the  indus- 
try, but  business  depression  brought  it  to  the  acute 
stage.  Automobile  manufacturers  have  long  since 
recognized  the  vital  nature  of  the  difficulties  confront- 
ing them  because  of  the  used  car  and  have  been  par- 
ticularly active  during  recent  months  in  discussing 
ways  and  means  of  bettering  the  situation.  Many 
suggestions  have  been  made,  some  of  which  advocate 
a  major  operation,  others  of  which  lean  toward  less 
drastic  means. 

But  the  really  striking  development,  in  recent  opin- 
ions on  this  subject,  is  the  recognition  by  manufac- 
turers themselves  of  their  own  responsibility  in  help- 
ing to  solve  the  problem.  While  it  may  properly  be 
said  that  the  used  car  problem  is  primarily  a  dealer 
problem,  it  must  be  added  in  the  same  breath  that 
the  manufacturer  has  so  large  a  part  to  play  in  co- 
operating that  his  actions  may  mark  the  difference 
between  success  or  failure  in  meeting  the  situation. 

It  is  perfectly  possible  for  manufacturers  to  create 
conditions  so  unfavorable  that  the  dealer  simply  can- 
not operate  on  an  efficient  basis  as  regards  used  car 
sales.  Certain  actions  in  the  past  have  tended  in  this 
direction.  In  considering  his  relation  to  the  dealer 
and  the  used  car  problem,  the  individual  manufac- 


turer must  consider  his  organization  as  one  of  a 
group,  all  of  which  are  seeking  the  same  end.  An 
individual  company  is  not  likely  to  be  so  strong  that 
it  will  not  be  affected  by  the  adverse  factors  which 
affect  others.  It  is  not  sound  logic  for  any  individual 
organization  to  believe  that  it  alone  will  be  able  to 
carry  on  at  the  expense  of  the  others.  Th^re  is 
nothing  in  the  situation  to  indicate  that  such  .vill  be 
the  case. 

The  sales  manager  of  a  leading  company  voiced  a 
sentiment  recently  which  is  becoming  more  common 
among  manufacturers.  He  said,  "Unfortunately 
there  are  some  manufacturers  who  have  in  the  past 
and  are  now  urging  their  dealers  to  make  long  trades. 
Some  are  offering  large  allowances  and  this,  in  my 
opinion,  is  a  very  serious  menace.  How  can  we  ex- 
pect dealers  to  become  real  business  men  and  careful 
merchants  when  we  advise  them  to  do  things  that 
we  know  are  wrong.  The  dealer  must  either  stop 
the  second-hand  car  losses  or  he  must  get  out  of  busi- 
ness. If  this  condition  doesn't  change  soon  it  will  be 
difficult  to  attract  any  sane  business  men  to  the  in- 
dustry. This  would  not  look  well  in  print  but  it  is 
true  nevertheless,  and  I  can  see  no  other  possible 
solution  if  some  concerted  action  is  not  taken  on  the 
part  of  the  dealers  backed  up  by  the  factories." 

There  are  several  definite  things  the  manufacturer 
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can  do — or  refrain  from  doing — that  will  aid  materially  ,,  example,   is    important  when    considering   the   practical 


in  improving  the  used  car  situation  immediately. 

The  dealer  must  be  given  a  fair  chance  to  get  rid 
of  his  stock  of  used  cars.  The  manufacturers  rec- 
ognize the  unsoundness  of  overloading  the  dealer 
with  new  cars.  The  manufacturer  can  be  success- 
ful only  insofar  as  his  dealers  are  successful. 
Weathering  the  present  storm  must  be  a  co-opera- 
tive effort  in  which  both  dealer  and  producer  must 
share  the  burden.  Many  manufacturers  have  shoul- 
dered their  share  cheerfully  and  fairly,  and  as  a  re- 
sult are  coming  through  the  trying  period  with  an 
enthusiastic  and  loyal  dealer  organization. 

It  has  been  estimated  that  there  are  cldse  to  200,000 
used  cars  on  the  market  in  the  United  States  to-day. 
Manufacturers  must  give  their  dealers  a  fair  chance  to 
get  rid  of  this  burden.  Such  action  may  mean  less  pro- 
duction temporarily,  but  will  build  solidly  for  the  future 
and  for  permanent  profits. 

What  the  N.  A.  C.  C.  has  chosen  to  call  "inside  bill- 
ings" should  be  discontinued,  since  they  smack  of  unfair- 


application  of  these  suggestions,  especially  those  advo- 
cating a  wholesale  solution  of  the  difficulty. 

This  very  strong  tendency  is  well  illustrated  by  the 
present  habit  of  the  public  in  turning  in  used  cars.  The 
owner  has  been  educated  by  the  automobile  trade  to 
shop  around  from  one  dealer  to  another  seeking  the 
highest  allowance  on  his  used  car.  He  has  been  taught 
to  believe  that  the  sum  allowed  him  for  his  car  has 
little  relation  to  the  actual  value  of  the  car,  but  a  great 
deal  of  relation  to  the  competitive  conditions  of  the 
local  market. 

To  overcome  this  habit  is  one  of  the  chief  difficulties 
in  solving  the  used  car  problem.  The  best  way  to  over- 
come any  habit  is  to  substitute  for  it  another  habit. 
There  must  be  a  positive  action.  But  the  possibility  of 
substituting  another  bad  habit  must  not  be  overlooked. 
If  the  present  buying  habit  were  successfully  replaced 
by  another,  and  later  that  other  were  found  to  be  detri- 
mental to  the  industry,  manufacturers  and  dealers  would 
have  expended  much  time  and  money  in  useless  effort. 

This    possibility    emphasizes    the    necessity    for   very 


ness   in   their  conception   and  _ ,, careful    and    conservative    ac- 


operate  to  hinder  dealers  in 
general  from  working  out  their 
used  car  sales  on  a  sound  busi- 
ness basis. 

But  manufacturers  have  a 
constructive  part  to  play  as 
well.  Since  the  actual  solu- 
tion of  the  problem  lies  with 
the  dealer,  the  manufacturers' 
part  is  to  help  the  dealer  and 
to  make  conditions  for  him  as 
favorable  as  possible.  This 
can  be  done  in  several  ways, 
important  among  which  are 
the  following: 

1.  General  educational 
methods,      showing      the 

dealer  the  folly  of  over-      ..,.. 

allowance    from    the 

standpoint    of    sound    business    methods    and    profits. 

2.  By  urging  dealers  to  properly  recondition  cars  before 
making  a  resale  and  to  give  a  guarantee  with  his  used 
cars  commensurate  with  what  he  honestly  believes  the 
performance  of  the  car  will  warrant. 

3.  By  urging  the  dealer  to  build  confidence  in  used  cars 
by  keeping  used  car  sales,  service  and  advertising 
methods  at  the  highest  level  both  ethically  and  mate- 
rially. 

4.  By  aiding  the  dealer  in  market  analysis  methods; 
showing  him  how  to  proper) v  evaluate  the  buying 
capacity  of  his  territory.  In  some  cases  the  manu- 
facturer's organization  may  make  market  analyses 
and  pass  them  on  to  the  dealer  for  his  use. 

5.  By  aiding  the  dealer  in  actually  reconditioning  cars. 
This  is  not  practicable  in  every  case,  of  course,  but 
may  properly  be  considered  in  many  instances. 

6.  By  selling  parts  for  rebuilding  cars  at  a  price  lower 
than  that  charged  for  regular  repair  parts. 

7.  By  planning  and  adjusting  factory  production  on  the 
basis  of  comprehensive  market  ana'y'>es,  so  that  there 
will  not  be  a  temptation  to  overload  t!ve  dealer. 

These  are  the  ways  in  which  manufacturers  can  best 
help  in  the  solution  of  this  pressing  problem.  There  is 
some  merit,  of  course,  in  some  of  the  suggestions  con- 
tained in  the  recent  survey  of  the  used  car  situation 
published  by  the  N.  A.  C.  C,  but  analysis  reveals  little 
that  is  new  or  fundamental.  As  regards  these  sugges- 
tions, certain  vital  points  must  be  considered. 

The  tendency  of  the  public  to  form  buying  habits,  for 


THE  manufacturer  is  responsible  for  cre- 
ating conditions  under  which  it  is  pos- 
sible for  the  dealer  to  handle  used  car  sales 
on  a  sound  business  basis.  Intelligence  is 
necessary  in  the  individual  dealer,  but  the 
best  dealer  methods  cannot  avail  if  unsound 
conditions  are  imposed  through  the  actions 
of  manufacturers. 

The  used  car  problem  cannot  be  solved  by 
the  stroke  of  a  magic  wand.  Solution  will 
be  a  gradual  process  and  will  be  the  result 
of  intelligent  co-operation  between  manufac- 
turers and  dealers.  This  article  outlines  the 
constructive  part  the  manufacturer  has  to 
play. 


tion  as  regards  concerted  at- 
tempts to  solve  the  used  car 
problem.  Methods  and  plans 
must  be  tested  not  only  on 
the  basis  of  their  immediate 
effects,  but  also  in  the  light 
of  their  probable  future  in- 
fluences. Immediate  problems, 
of  course,  require  immediate 
solutions,  but  these  current 
actions  must  be  correlated  as 
closely  as  possible  with  sound 
long  range  policies  if  perma- 
nent success  is  to  be  achieved. 
Many  plans  have  recently 
been  suggested.  Some  of  them 
have  merit,  but  many  contain 

fundamental      defects     which 

might    render    their    adoption 
rather  dangerous  for  one  reason  or  another. 

One  suggestion  which  has  gained  considerable  sup- 
port is  that  each  manufacturer  in  advertising  his  new 
cars  shall  also  advertise  the  market  price  of  his  older, 
models.  It  is  suggested  that  this  advertised  used  car 
price  would  be  based  on  reports  from  around  the  coun- 
try. This  evidently  assumes  some  sort  of  an  average 
price  computed  from  reports  gathered  from  various  sec- 
tions. It  is  claimed  that  such  a  plan  would  protect  the 
dealer  in  that  the  customer  could  not  expect  a  greater 
allowance  than  the  advertised  price.  If  the  dealer  did 
make  a  greater  allowance,  he  would  be  doing  it  with 
his  eyes  open. 

The  fundamental  difficulty  with  a  plan  of  this  kind  is 
that  there  is  no  sound  basis  available  for  comparison  of 
values.  The  value  of  one  1918  Sennett  car  may  be 
double  that  of  another  1918  Sennett  car  in  1922.  The 
value  of  each  one  depends  upon  numerous  factors  such 
as  care,  upkeep,  mileage,  road  conditions  under  which 
the  car  has  been  operated,  etc.  Even  though  the  aver- 
age price  should  be  based  upon  "Rebuilt,"  "Recondi- 
tioned" or  "Remanufactured"  cars,  the  case  is  not  mate- 
rially altered  since  there  is  no  common  definition  of 
these  terms. 

Consequently,  any  average  price  quoted  for  the 
country  by  the  manufacturer  in  connection  with  his 
new  car  advertising  would  be  almost  certain  to  work 
an  injustice  to  individual  dealers  if  they  abided  by 
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it  or  to  cause  them  difficulties  with  their  customers 
if  they  did  not.  There  is  nothing  more  dangerous 
than  a  standard  when  that  standard  is  not  based 
upon  accurate  definition  and  sound  facts. 

It  has  also  been  seriously  proposed  that  the  problem 
might  be  solved  by  dealers  in  each  locality  authorizing 
one  or  more  independent  and  impartial  appraisers  (sim- 
ilar to  real  estate  appraisers)  who,  for  a  fee,  paid  by 
the  dealer  or  car  owner,  shall  give  the  sales  value  of 
any  car  submitted  by  a  dealer  or  customer.  This  idea 
is  sound  in  that  if  properly  worked  out  it  would  benefit 
all  concerned. 

Its  weakness  lies  in  the  possibility  of  individual  deal- 
ers refusing  to  abide  by  the  decisions  of  the  appraisers. 
In  other  words,  its  weakness  is  the  one  which  has  caused 
the  whole  used  car  difficulty.  When  it  is  possible  to 
convince  the  individual  dealer  that  it  is  poor  business  to 
allow  more  for  a  used  car  than  he  can  get  for  it,  and 
when  all  the  reputable  dealers  in  a  given  community  are 
sold  on  that  idea — then  the  used  car  problem  for  that 
locality  will  be  well  on  the  way  to  solution. 

Thus,  if  the  conditions  were  brought  about  under  which 
this  appraisal  plan  could  operate  successfully,  the  neces- 
sity for  the  plan  itself  would  be  almost  eliminated. 

Certain  of  the  suggestions  that  have  been  made  in  the 
N.  A.  C.  C.  bulletin  would  undoubtedly  serve  to  better 
the  situation  if  adopted,  although  many  of  them  involve 
methods  that  would  seem  to  be  obvious  from  a  stand- 
point of  common  sense  in  business  operations.  It  is  almost 
obvious  that  used  car  customers  should  be  treated  with  the 
same  respect  as  new  car  purchasers,  that  service  should 
be  given  at  a  fair  price,  that  bookkeeping  and  financial 


practices  as  regards  used  cars  should  be  such  as  to  give  a 
credit  standing,  that  local  used  car  dealers  should  be 
treated  fairly,  that  high  grade  men  should  be  placed  on 
used  car  sales,  and  that  just  as  good  salesmen  should  be 
selling  used  cars  as  new  cars. 

This  analysis  of  current  suggestions  leads  directly  to 
the  conclusion  that  the  solution  of  the  used  car  problem 
rests  fundamentally  upon  the  exercise  of  individual  intel- 
ligence on  the  part  of  those  directly  handling  new  and 
usrd  cars  at  retail.  The  root  of  the  problem  is  struck 
when  the  individual  dealer  is  sufficiently  strong  to  refuse 
to  make  a  sale  without  making  a  profit;  when  he  knows 
how  much  it  costs  to  operate  his  business,  intelligently 
evaluates  cars  offered  in  trade,  knows  thoroughly  the 
possible  market  for  those  cars  as  well  as  the  mechanical 
value  of  them,  and  makes  an  allowance  commensurate 
with  the  value  of  the  car  after  these  factors  are 
considered. 

But  there  are  many  things  operating  to  hinder  the 
individual  dealer  from  operating  on  this  basis.  Financial 
stress  and  immediate  needs  force  the  best  of  men  tem- 
porarily to  unsound  practices.  And  it  is  here  that  the 
manufacturer  comes  in.  Under  ideal  conditions,  the  in- 
dividual dealer  would  be  able  to  operate  as  outlined.  But 
conditions  are  far  from  ideal,  and  the  manufacturer  must 
do  his  part  to  make  conditions  for  the  dealer  as  favorable 
as  possible. 

The  used  car  problem  cannot  be  solved  by  the  stroke 
of  a  wand;  it  may  be  with  us  always.  The  used  car  may 
remain,  however,  when  the  problem  has  vanished.  The 
manufacturer  can  help  out  materially  and  definitely  in 
the  present  situation. 


Gases  in  Metals 


THE  wide  field  and  great  practical  importance  of  exact 
knowledge  of  the  gas  content  of  metals  is  brought 
to  the  attention  of  the  Bureau  of  Standards  more  and 
more  frequently.  Aside  from  the  more  or  less  familiar 
importance  of  gases  as  related  to  the  deoxidation  of  steel 
and  the  production  of  sound  ingots  and  castings,  many 
operations  in  refining,  working  and  treating  of  metals  are 
vitally  concerned  with  the  action  or  effect  of  various  gases. 

Many  of  the  inherent  differences  in  quality  of  steels 
made  by  different  processes  are  generally  attributed  to 
the  amounts  and  compositions  of  the  gases  with  which 
the  metal  is  in  contact  when  in  the  molten  state  in  a 
converter,  open-hearth  or  electric  furnace,  or  in  a  cru- 
cible. It  is  reported  that  steel  converters  operating  in  a 
vacuum  have  recently  been  successfully  used  on  a  com- 
mercial scale  in  England  to  produce  cutlery  steel  of  un- 
usually fine  quality.  The  presence  and  nature  of  occluded 
gas  in  cast  iron  has  been  said  to  be  closely  connected  with 
two  important  characteristics  of  such  material,  namely, 
the  graphitization  of  cast  iron  and  the  growth  of  gray 
cast  iron. 

Of  no  less  importance  are  dissolved  or  occluded  gases 
in  non-ferrous  metals.  For  example,  the  fire-refining  of 
copper  is  wholly  a  matter  of  intentionally  dissolving  a  gas 
(oxygen)  in  crude  copper  and  then  removing  nearly  but 
not  quite  all  of  this  same  gas.  If  the  final  step  of  this 
refining  is  carried  to  the  complete  removal  of  oxygen  by 
poling  only  a  minute  or  two  longer  than  necessary,  the 
whole  furnace  charge  must  be  entirely  reworked  as  if  it 
were  a  fresh  charge  of  crude  copper. 

In  the  working  and  fabrication  of  copper,  gases  must 
be  again  considered.  Operations  involving  the  cleansing 
of  steel  or  iron  by  pickling  in  acids  must  be  followed  by 


treatments  designed  to  remove  hydrogen  taken  up  from 
the  metals  by  the  gases.  If  not  removed,  this  occluded 
gas  will  make  the  metal  too  brittle  to  work  or  will  give 
trouble  in  subsequent  operations  when  the  metal  is  ex- 
posed to  heat,  as,  for  instance,  causing  blisters  in  enamel. 
Occluded  gases  have  also  been  shown  to  have  a  marked 
effect  on  the  electrical  conductivity  of  metals,  their  mag- 
netic properties,  their  consistency  in  dimensions,  as  well 
as  their  mechanical  properties. 


British  Motorcycle  Exports  Slump 

THE  British  motorcycle  export  business  suffered  a 
severe  slump  in  1921.  During  the  first  nine  months 
of  the  year  the  Union  of  Cycle  and  Motorcycle  Manu- 
facturers, which  comprise  over  250  firms,  exported  only 
7000  motorcycles  as  against  three  times  that  number  in 
1920.  The  manufacturers,  however,  exported  some  30,- 
000  bicycles,  but  five  times  that  number  were  exported 
in  1920.  The  accessories  and  tire  export  trade  also  de- 
creased considerably  and  a  total  loss  of  about  £6,000.000 
was  experienced  in  the  export  trade  up  to  the  end  of 
September.  This  loss  includes  that  suffered  from 
bicycles  and  accessories  as  well  as  motorcycles. 

A  prominent  manufacturer,  speaking  of  the  causes 
of  the  slump,  said  the  attitude  of  trade  unions  was  large- 
ly responsible  as  well  as  the  collapse  of  the  German 
mark.  He  said  manufacturers  were  cutting  profits  to 
the  bone  in  an  endeavor  to  increase  production  and  re- 
duce manufacturing  expenses.  Some  criticism  of  the 
British  roadbuilding  program  was  heard,  some  declaring 
that  they  were  not  satisfied  that  the  road  fund  was  be- 
ing wisely  spent. 
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Low  Fuel  Consumption  Features 

New  Taxicab  Design 

New  Renault  four-cylinder  models  replace  two-cylinder  taxicabs  of  large 
French  company.  Overhead  valve  type  engine  averages  22.43  m.p.g. 
Engine  designed  for  high  torque  at  low  speeds.  Cone  clutch,  three  speed 
transmission,  and  spiral  bevel  rear  axle  with  transverse  rear  spring  used. 

By  W.  F.  Bradley 


GASOLINE  consumption  averages  22.43  m.  p.  gal. 
under  normal  city  traffic  conditions,  on  the  new 
four-cylinder  Renault  taxicabs,  of  which  3200 
are  about  to  go  into  use  in  Paris.  Owing  to  high  fuel 
costs  in  France,  economy  of  operation  must  be  very 
closely  studied  and  the  smallest  possible  engine  capable 
of  doing  the  work  made  use  of.  It  is  for  this  reason 
that  the  great  majority  of  Paris  taxicabs  have  twin 
cylinder  (3.1  x  4.7  in.)  engines. 

During  the  last  two  years  the  public  has  been  edu- 
cated to  the  point  of  insisting  on  a  four-cylinder  taxi- 
cab,  running  more  silently  and  possessing  a  higher  de- 
gree of  flexibility  than  the  old  twins.  Citroen  was 
largely  responsible  for  this  change,  when  he  put  a  fleet 
of  his  two-seater  small  four-cylinder  (2.67  x  3.93  in.) 
taxicabs  on  the  streets  of  Paris.  These  vehicles  are 
practically  the  standard  touring  car  chassis  with  a  suit- 
able taxicab  body.  They  are  fitted  with  a  Solex  car- 
bureter and  average  24.7  m.  p.  gal.  The  average  weight 
of  this  taxicab,  with  two  passengers  aboard,  is  2640  lb. 

Renault  Parts  Assembled  by  Taxi  Co. 

Chiefly  because  of  keen  competition  the  Compagnie 
des  Automobiles  de  Place,  which  is  the  largest  concern 
of  its  kind  in  France,  having  a  fleet  of  3200  taxicabs, 
has  decided  to  scrap  all  its  two-cylinder  models  and  re- 
place them,  within  one  year,  by  specially  designed  four- 
cylinder  models.  The  most  interesting  point  in  connec- 
tion with  these  cabs  lies  in  the  fact  that  they  have  been 
designed  exclusively  from  a  taxicab  standpoint  by  the 
taxicab  company's  engineers,  with  fuel  economy  as  one 
of  the  most  important  considerations.  The  parts  are 
all  being  built  in  the  Louis  Renault  factory,  but  the 
taxicab  company  will  do  all  the  assembly  work  and  body 
building. 

Because  of  com.petition  this  company  has  decided  on 
the  use  of  what  is  considered  to  be  in  Paris  a  big  engine 
(2.95  X  4.72  in.).  With  average  load  the  cabs  weigh 
3300  lb.,  which  is  about  660  lb.  more  than  the  Citroen. 
This  additional  weight  is  represented  by  bigger  dimen- 
sions all  around,  the  Renault  having  two  fixed  and  two 
folding  seats  inside  and  provision  for  baggage  by  the 
side  of  the  driver.  All  the  tests  have  been  made  with 
Zenith  and  Solex  carbureters,  and  it  is  a  'ith  these  that 
gasoline  consumption  has  been  reduced  to  22.43  va.  p. 
gal.  It  should  be  noted  that  this  figure  represents  aver- 
age performance  under  normal  street  conditions,  with 
an  average  driver  at  the  wheel,  but,  of  course,  with  the 
carbureter  and  the  mechanism  in  the  best  condition. 

The  engine  is  an  overhead  valve  type,  with  detachable 


head.  The  valves,  which  have  a  diameter  of  1.22  in., 
are  mounted  vertically  in  the  head,  and  are  operated  by 
push  rods  and  rockers,  the  rods  being  hidden  under  a 
detachable  aluminum  plate  &nd  the  overhead  gear  pro- 
tected by  a  cast  aluminum  cover.  The  crankshaft  is 
carried  in  two  plain  bearings.  A  cross  shaft  in  front 
drives  the  high-tension  automatic  advance  S.  E.  V.  mag- 
neto, which  delivers  current  to  plugs  inclined  in  the 
right-hand  side  of  the  cylinder  head.  An  S.  E.  V.  single 
unit  electric  generator  and  starter  is  at  the  front  end  of 
the  engine.  Cooling  is  by  thermo-siphon  flow,  with  the 
radiator  back  of  the  engine,  in  accordance  with  Renault 
practice.  A  flywheel  fan  creates  a  draft  through  the 
radiator. 

Lubrication  is  pump  circulating  type,  with  the  supply 
of  oil  first  brought  up  to  a  copper  ramp  immediately  over 
the  rocker  shaft.  The  lubricant  drops  directly  into  oil 
holes  on  the  shaft  bearings  and  on  the  rocker  arm 
pivots.  A  groove  on  the  top  of  each  rocker  arm  carries 
the  oil  to  the  ball  head  of  the  push  rod,  and  the  return 
is  made  through  the  hollow  push  rod  to  the  cam.  Sur- 
plus oil  returns  by  the  pushrod  housing  to  collectors  for 
the  main  bearings  and  the  connecting  rod  bearings. 

Because  of  the  special  work  these  vehicles  have  to 
do,  the  engine  has  been  laid  out  for  high  torque  at  low 
speeds.  The  exhaust  opens  with  a  lead  of  30  deg.  and 
closes  on  dead  center;  the  intake  opens  4  deg.  after  upper 
dead  center  and  closes  20  deg.  after  lower  dead  center. 
The  old  two-cylinder  models  had  fixed  ignition.  On  the 
new  four-cylinder  types  the  advance  is  0  at  500  r.p.m., 
increasing  to  27  deg.  maximum  at  1500  r.p.m.  Compres- 
sion has  been  carried  to  85  lb.  p.  sq.  in.,  this  being  pos- 
sible with  the  I-head  type  of  engine  and  by  the  use  of 
a  50  per  cent  mixture  of  gasoline  and  benzol.  The 
power  curve  shows  17  hp.  at  1200  r.p.m.  and  remains  prac- 
tically straight  to  1800  r.p.m.,  dropping  off  abruptly  after 
this  figure. 

Operating  IViethods  Employed 

The  method  of  operating  by  the  Compagnie  des  Auto- 
mobiles de  Place  is  for  the  drivers  to  purchase  their  own 
fuel,  and  to  retain  a  certain  percentage  of  their  earn- 
ings, on  a  sliding  scale,  the  amount  going  to  the  driver 
increasing  with  the  total  earnings.  In  this  way  the  men 
are  interested  in  operating  v.'ith  the  smallest  amount 
of  fuel,  and  they  are  the  first  to  object  if  gas  consump- 
tion becomes  abnormal.  Thus  when  this  company  found 
it  necessary,  in  order  to  meet  open  competition,  to  adopt 
a  four-cylinder  engine  in  place  of  a  twin,  it  had  to  be 
certain  of  getting  the  same  gas  consumption  with  the 
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1 — New  Renault  four-cylinder  taxicab  for  use   in   Paris.     2 — Power   plant   of   Renault  taxicab. 

showing   baggage  space 


3 — Driver's  compartment. 


larger  engine  as  with  the  smaller.  The  company  was 
also  interested  in  adopting  a  bigger  and  more  flexible 
engine  than  those  used  by  rivals,  if  this  could  be  done 
without  running  the  gasoline  costs  too  high.  The  actual 
gas  consumption  is  higher  with  the  Renaults  than  with 
the  Citroens,  but  if  weights  and  seating  accommodations 
are  taken  into  consideration  the  Renault  shows  a  higher 
fuel  efficiency. 

The  gasoline-benzol  mixture  is  sold  to  the  drivers  at 
the  rate  of  5  frs.  per  5  litres.  Considering  the  dollar  as 
worth  12  francs,  this  works  out  at  31.6  cents  per  Ameri- 
can gallon,  compared  with  the  average  retail  price  around 
Paris  of  62  cents  per  gallon.  The  explanation  is  that 
having  guaranteed  gasoline  prices  would  not  rise  to  more 
than  three  times  pre-war  prices,  the  company  is  obliged 
to  sell  to  the  men  at  this  figure.  The  cost  to  the  com- 
pany is  about  48  cents  per  gallon.  The  gasoline  is  im- 
ported from  America  and  the  benzol  is  obtained  from 
Germany.  Owing  to  the  depreciated  German  mark  the 
latter  fuel  is  cheaper  and  would  be  used  exclusively  if 
it  were  possible  to  get  sufficient  supplies.  This  cannot 
be  done,  however,  owing  to  the  fact  that  the  French 
Government  monopolizes  large  quantities  of  the  benzol 
imports  in  order  to  market  its  "national  fuel"  composed 
of  equal  parts  of  benzol  and  alcohol. 

The  new  taxicabs  have  a  cone  clutch,  three-speed  trans- 
mission and  spiral  bevel  rear  axle  with  transverse  rear 
spring,  as  on  the  Renault  touring  car.  This  transverse 
suspension  has  proved  specially  satisfactory  for  variable 
loads.  The  change  speed  lever  is  in  the  center,  the 
driver  being  seated  on  the  left.  As  the  most  frequent 
change  is  from  second  to  third,  the  mechanism  has  been 


laid  out  so  that  the  lever  is  pushed  ahead  to  go  into  top 
speed.  This  because  the  average  taxicab  driver  pos- 
sesses little  skill. 

The  two  sets  of  brakes  are  side  by  side  or  the  rear 
wheels,  the  foot  brake  being  on  the  outside  and  the 
hand  brake  on  the  inside.  As  drivers  almost  invariably 
use  the  foot  brake,  this  has  been  given  the  outside  posi- 
tion, to  facilitate  adjustment  and  repair.  Dimensions 
of  each  brake  are  12  by  1.37  in.  With  rear  wheel  brakes 
big  surface  was  necessary  to  get  a  quick  stop  at  medium 
and  low-car  speeds.  This  quick  stop  was  obtained  in  the 
old  cabs  by  the  transmission  brake. 

Electric  lighting  will  be  retained,  for  it  is  essential 
in  order  to  attract  clients;  but  from  economy  considera- 
tions the  electric  starter  probably  will  be  disconnected. 
Wheel  equipment  on  these  taxicabs  always  has  been 
wood  of  the  fixed  type,  and  although  tests  have  been 
made  with  detachable  steel  disc  wheels,  it  is  doubtful  if 
they  will  be  adopted.  The  argument  in  favor  of  wood 
wheels  is  that  they  constitute  the  weakest  part  of  the 
car,  and  in  case  of  an  accident  they  generally  break  first 
and  thus  protect  some  more  vital  part.  The  broken 
spokes  of  a  wood  wheel  can  be  replaced,  whereas  a  steel 
disk  wheel  is  generally  beyond  repair  after  a  smash. 
Tire  size  always  has  been  765  by  90  mm.,  but  an  increase 
to  765  by  105  probably  will  be  made. 

Features  of  the  body  are  a  landaulet  type  with  two 
folding  seats.  There  is  a  door  on  the  left  hand  or 
driver's  side,  and  on  the  opposite  side  the  panel  is  double 
hinged  so  as  to  fold  back  against  the  body  division,  leav- 
ing the  whole  of  the  space  to  the  right  of  the  driver 
free  for  baggage. 
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Case  Making  Many  Parts  Used  in 

New  Model 

New  product,  known  as  Model  X,  has  122  in.  wheelbase  and  224  cu.  in. 
engine.  Several  of  major  units  are  purchased  from  parts  makers,  but 
clutch,  gearset,  frame  and  some  other  parts  are  manufactured  in  the  Case 
plant.    Car  is  said  to  have  unusual  accelerating  ability  and  high  economy. 


DURING  the  past  year  the  J.  I.  Case  T.  M.  Co.  manu- 
factured a  car  equipped  with  a  Continental  Model 
9-N  engine  which  has  a  piston  displacement  of  303 
cu.  in.  For  1922  the  company  has  brought  out  a  new 
model  which  has  the  Continental  7-R  engine,  a  six-cylinder 
of  314  in.  bore  by  41/2  in.  stroke  which  has  224  cu.  in, 
piston  displacement.  The  Model  7-R  is  a  high  speed  en- 
gine which  at  2600  r.p.m.  develops  55  hp.  The  new  car, 
known  as  the  Model  X,  has  a  wheelbase  of  122  in.,  as  com- 
pared with  126  in.  for  last  year's  model,  and  with  open 
touring  body  weighs  3050  lb.  The  chassis  is  also  fur- 
nished with  a  Sedan  body  and  then  weighs  3350  lb. 

A  15  gal.'  fuel  tank  is  carried  at  the  rear  of  the  frame 
and  provided  with  a  tank  gage.  Fuel  feed  is  by  the 
Stewart  vacuum  system  to  the  Rayfield  1%,  in.  carbureter 
— the  same  make  and  size  of  carbureter  used  on  last  year's 
model.  As  an  aid  to  starting  in  cold  weather  the  car  is 
fitted  with  the  Jorgensen  primer.  An  indirect  advantage 
claimed  for  this  primer  is  that  it  tends  to  increase  the  life 
of  the  storage  battery,  this  claim  being  founded  on  the 
fact  that  when  the  engine  is  properly  primed  it  will  pick 
up  its  cycle  more  readily  and  the  starter  will  not  have  to 
turn  it  over  for  so  long  a  time,  thus  reducing  the  drain 
on  the  battery. 

Ignition  is  by  the  Delco  battery  system,  while  the  start- 
ing motor  and  the  generator  are  of  Bijur  make.  The 
starter  drive  is  by  means  of  the  screw  shift.  A  Willard 
118  ampere-hour  storage  battery  is  provided,  as  is  a  Delco 
combination  switch  for  lighting  and  starting.  All  wiring 
is  enclosed  in  flexible  metallic  conduit.  The  radiator, 
which  is  made  in  the  Case  shops,  is  of  the  flanged  tube  type 


and  has  a  copper  core.  A  Rayfield  thermostat  is  included 
in  the  cooling  circuit  to  insure  more  rapid  warming  up  of 
the  engine  in  cold  weather. 

Last  year's  model  was  equipped  with  a  clutch  and  trans- 
mission manufactured  by  parts  makers,  but  these  parts  in 
the  present  model  are  made  in  the  Case  factory.  The 
clutch  is  of  the  multiple  dry  disk  type  and  of  a  design 
similar  to  that  used  on  earlier  Case  cars.  The  trans- 
mission is  mounted  on  Timken  roller  bearings  throughout. 
Both  the  gears  and  the  shafts  are  made  of  nickel  steel.  In 
order  to  permit  of  making  the  case  oil-tight  the  shifter 
forks  are  arranged  to  slide  on  their  shafts,  instead  of  the 
shafts  sliding  in  guides  in  the  case.  The  control  levers, 
which  are  exceptionally  long,  are  located  for  convenient 
operation  by  the  right  hand.  The  pedals  are  made  adjust- 
able to  suit  the  driver.  A  tubular  propeller  shaft  is  used, 
with  two  Griptite  rubber  and  fabric  universal  joints  in- 
corporated in  it.  Patented  tubular  steel  spreaders  at  each 
bolt  hole  of  these  joints  are  claimed  to  allow  of  greater 
original  clamping  pressure  on  the  bolts  and  to  reduce  the 
need  for  further  tightening. 

Both  axles  are  of  Columbia  make.  The  rear  axle  has  a 
helical  bevel  gear  drive  with  a  reduction  ratio  of  4^  to  1. 
The  helical  gears  and  pinion  shaft  are  of  nickel  steel.  The 
Hotchkiss  drive  is  employed,  obviating  the  need  for  a 
torque  arm  or  torque  tube.  Bock  roller  bearings  are  used 
on  both  the  rear  and  the  front  axle.  The  steering  gear  is 
a  Jacox  with  18  in.  corrugated  composition  handwheel 
rim  and  aluminum  spider.  The  brake  drums  for  both  the 
service  and  emergency  brakes  measure  16  by  2^4  in.  Oil- 
less  bushings  are  fitted  in  the  brake  shafts. 


The  chassis  of  the  new  Case  model 
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The  frame  is  put  together  in  the  Case  factory.  It  has 
6  by  2^/4  in.  channel  section  side  members  which  are 
straight  from  end  to  end,  and  are  connected  by  three 
channel  section  cross  members  and  one  tubular  cross  mem- 
ber at  the  rear  end.  Semi-elliptic  springs  are  used  all 
around.  These  have  alloy  steel  main  leaves  and  bronze 
bushings  in  the  spring  eyes.  The  front  springs  measure 
39  by  2  in.  and  the  rear  springs  54^/2  by  2^4  in.  It  is 
pointed  out  that  the  rear  springs  are  placed  close  to  the 
wheels,  which  increases  the  stability  of  the  body.  Chassis 
lubrication  is  by  the  Alemite  grease  system,  with  connec- 
tions at  28  points. 

Body  Construction 

The  bodies  are  built  of  kiln-dried  ash  and  maple  wood, 
with  all  joints  screwed  and  glued.  Frames  are  covered 
with  No.  20  gage  body  steel  with  door  moldings  formed 
in  the  steel.  Doors  are  22^/2  in.  wide  and  are  hung  on 
outside  hinges.  All  doors  are  provided  with  strap  door 
checks.  The  body  is  mounted  on  ten  supports  riveted  to 
the  frame  side  members,  and  anti-squeak  fabric  is  used 
at  all  points  between  the  body  and  supports.  Anti-squeak 
fabric  is  also  provided  at  all  points  of  contact  of  aprons, 
body  and  frame.  Backs  and  cushions  are  upholstered  in 
dull  finish  black  leather.  The  cushions  have  8-in.  double 
deck  springs  and  the  interiors  of  both  the  front  and  the 
rear  compartments  are  lined  throughout.  In  the  driver's 
compartment  the  floorboards  are  covered  by  linoleum 
bound  with  aluminum.  Fenders  and  aprons  are  black 
enameled,  while  the  bodies  are  given  sixteen  coats  in  the 
finishing  process.  In  the  open  car  the  rear  seat  is  47  in. 
wide,  providing  plenty  of  room  for  three  grown  persons. 
The  instrument  board,  which  is  of  inlaid  walnut,  carries 
the  combined  lighting  and  ignition  switch,  speedometer, 
ammeter,   oil  pressure  gage,   choker,  Jorgensen  primer. 


dashhght  and  ventilator  adjuster.     The  panel  in  the  rear 
of  the  front  seat  is  also  of  walnut. 

Drum  type  headlights  are  fitted,  with  double  bulbs,  one 
for  dimming.  There  is  a  tonneau  lamp  on  the  rear  cowl. 
A  windshield  of  the  Case  company's  own  manufacture  is 
fitted,  and  is  set  at  an  angle  of  10  deg.  The  lower  part  is 
stationary  and  claimed  to  be  absolutely  rain-tight.  All 
wing  nuts  and  screws  are  copper  and  nickel  plated.  The 
top  -s  a  five-bow,  one-man  type  covered  with  double  tex- 
ture material.  It  is  provided  with  an  8  x  20  in.  plate 
glass  rear  light.  Curtains  open  with  the  doors  and  when 
not  in  use  are  folded  in  a  compartment  back  of  the  solid 
front  seat.  The  side  aprons,  which  close  in  the  space 
between  the  body,  running  boards  and  fenders,  are  made 
of  No.  22  gage  steel.  A  front  apron  of  No.  20  gage  steel 
fits  over  the  frame  horns  and  protects  the  radiator  against 
dirt. 

Accelerating  Ability  and  Fuel  Economy 

Emphasis  is  laid  by  the  makers  on  the  acceleration  of 
the  car.  It  is  said  to  be  possible  to  pass  from  5  to  20 
m.p.h.  in  6.5  seconds;  from  5  to  30  m.p.h.  in  11  seconds 
and  from  10  to  30  m.p.h.  in  9  seconds.  Notwithstanding 
this  very  creditable  acceleration  the  car  is  said  to  make 
22  miles  per  gallon  of  fuel.  The  speed  range  is  given  as 
1  to  70  m.p.h.  on  the  high  gear.  The  lower  limit  of  1 
m.p.h.  probably  assumes  slipping  of  the  clutch,  for  it  is 
hard  to  conceive  of  the  engine  running  at  50  r.p.m.,  as  it 
would  have  to  without  slippage  to  give  this  car  speed. 

The  equipment  includes  a  Stewart  75  m.p.h.  speedometer 
driven  from  the  transmission  by  enclosed  gearing;  a  Boyce 
Motometer,  a  Kellogg  power  tire  pump  driven  from  the 
transmission  by  enclosed  gearing  and  a  Klaxon  motor- 
driven  horn.  The  tires  are  34  x  4^2  in.  Goodyear  cord  with 
heavy  tourist  tubes. 


Facing  Transmission  Cases  on  Disk  Grinder 


ANEW  vertical  spindle  type  of  disk  grinder  is  now  being 
built  by  the  Badger  Tool  Co.  The  steel  disk  wheel 
is  42  in.  in  diameter  and  is  faced  with  an  abrasive  com- 
pound which  is  molded  directly  onto  the  steel  disk  wheel 
1/2  in.  thick.  The  accompanying  illustration  shows  the 
machine  surface  grinding  the  face  of  a  large  tractor  trans- 
mission case  and  cover.  It  will  be  noted  that  this  ma- 
chine is  direct  motor-driven,  the  shaft  of  the  motor  serv- 
ing as  the  grinding  disk  spindle.  Positive  or  force  feed 
lubrication  is  supplied  to  both  the  radial  and  thrust  ball 
bearings.  The  motor  used  is  a  20  hp.  and  runs  at  600 
r.p.m.  A  circular  dust  channel  completely  surrounding  the 
periphery  of  the  wheel  terminates  in  two  openings  to 
which  the  dust  exhaust  system  is  attached.  This  dust 
channel  is  exposed  by  removing  the  outside  guard  ring, 
which  forms  the  outer  wall  of  the  dust  channel. 

The  casting  shown  in  place  on  the  disk  wheel  measures 
approximately  32  in.  in  length  by  28  in.  in  width  and 
weighs  300  lb.  The  flange  to  be  surfaced  clean  and 
flat  is  2  in.  wide,  giving  a  total  area  to  be  surfaced  of 
250  sq.  in.  Stop  bars  are  attached  to  the  guard  ring  to 
prevent  the  work  from  revolving  with  the  disk  wheel. 
The  actual  grinding  time  on  this  piece  was  8  min.  We 
are  informed  that  by  altering  the  pattern  of  the  casting 
to  conform  to  correct  disk  grinding  principles  this  grind- 
ing time  could  be  substantially  reduced.  A  quarter-ton 
chain  hoist  mounted  on  a  trolley  and  an  I-beam  located 
over  the  center  of  the  disk  wheel  is  a  great  convenience 
in  handling  heavy  work  on  the  grinder. 


It  will  be  observed  that  this  machine  is  accessible  from 
all  sides,  so  that  on  smaller  parts  more  than  one  operator 
can  work  on  the  machine  at  the  same  time.  The  No.  142 
Badger  grinder  complete  with  one  disk  wheel  weighs 
3800  lb. 


Surface    o'"'"dlnQ   the   face   of   a    large  tractor   transmission    case 

and  cover 
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Utility  Closed  Cars  Feature  New 

Dort  Line 

Roadster  and  touring  car  bodies  are  used  as  basis  for  new  coupe  and  sedan 
which  are  but  little  more  expensive  than  open  models.  Dry  multiple  disk 
clutch  replaces  cone  type.    Weight  of  pistons  and  connecting  rod  reduced. 


TWO  new  utility  closed  models  are  the  chief  features 
of  interest  in  the  Dort  line  for  1922.  The  new 
coupe  is  priced  at  $1,165,  which  is  just  $180  higher 
than  the  touring  car  price.  The  new  sedan  will  sell 
for  $1,195,  or  $210  more  than  the  open  job.  The  former 
coupe  and  sedan,  priced  at  $1,495  and  $1,645  respectively, 
are  being  continued  without  material  change.  The  chief 
mechanical  change  consists  of  the  substitution  of  a  dry 
multiple  disk  clutch  for  the  cone  type  formerly  used, 
although  there  have  been  numerous  minor  refinements 
in  both  engine  and  chassis  construction. 

The  new  closed  jobs,  with  their  low  price  difference, 
in  comparison  with  the  open  models,  appear  to  be  a  defi- 
nite attempt  to  give  an  all- 
year-round  car  to  the  man 
who  needs  it  for  utility  pur- 
poses. The  general  trend  in 
this  direction  which  ap- 
peared at  the  New  York 
show  makes  the  details  of 
these  models  of  particular 
interest  at  this  time. 

To  get  these  new  designs 
down  in  cost  the  touring 
body  is  used  as  a  basis. 
Over  this  a  solid  windshield, 
similar  to  that  used  on  the 
regular  sedan,  has  been  built 
in  and  the  standard  wind- 
shield body  post  is  used.  The 
pillars  which  support  the 
roof  are  permanently  built  in  as  a  part  of  the  framing 
of  the  lower  portion  of  the  body,  and  are  not  spliced  on, 
as  in  some  separable  winter  top  designs.  The  doors  are 
made  integral  from  the  top  to  the  bottom.  The  space 
iDetween  the  front  door  pillar  and  the  windshield  is  filled 
lay  a  narrow,  triangular  pane'.  The  windows  of  all  doors 
>can  be  raised  and  lowered  by  meav?:-  of  a  strap,  but  the 
rear  quarter  windows  are  stationary,  as  is  also  the  large 
rear  window.  The  exterior  of  fhe  i-ear  panel  and  the 
top,  which  is  of  the  soft  type,  is  covered  with  imitation 
leather. 

The  leather  trimming  of  the  touring  car  has  been  kept 
for  the  seats  and  inside  of  the  lower  portion  of  the  doors, 
but  the  roof  and  sides  above  the  touring  body  line  are 
trimmed  with  cloth.  A  dome  light  is  piovided.  It  may 
be  said  in  a  general  way  that  the  saving  ;n  cost  on  these 
closed  bodies  is  due  to  the  use  of  the  touring  car  body 
as  a  basis.  The  elimination  of  mechaiiical  window  lifters 
is  also  a  factor  in  reduced  cost.  The  entire  construction 
is  strong,  though  hot  elaborate.  The  joints  around  the 
doors  have  been  carefully  closed  up,  so  that  the  car  is 
warm  and  comfortable.  A  windshield  sunshade  is  fitted 
and  a  package  compartment  is  provided  back  of  the  seat 
in  the  coupe. 


New  Dort  coupe,   a   closed  job   in 

as  a 


There  have  been  other  interesting  changes  incorpo- 
rated in  the  Dort  line,  although  they  are,  in  general, 
of  minor  importance.  As  noted  previously,  a  dry  multi- 
ple d'sk  clutch  takes  the  place  of  the  former  cone  type. 
It  consists  of  six  friction  disks,  T^/s  in.  in  diameter. 
The  clutch  is  released  through  an  improved  radial  thrust 
bearing.  It  is  lubricated  from  an  oiler  on  the  floor  board. 
Another  refinement  in  the  transmission  system  is  in 
the  widening  of  the  gears  in  the  gearset.  The  gears 
in  the  new  assembly  overlap  each  other  in  such  a  way 
as  to  increase  the  effective  driving  surface  of  the  teeth. 
It  is  claimed  that  the  combined  effect  of  these  changes 
results  in  about  1/16  in.  increase  in  tooth  width. 

Refinements  have  been 
made  in  the  carbureter  to 
handle  the  present  quality  of 
fuel.  Dort,  some  time  ago, 
reduced  the  size  of  the  high- 
and  low  -  speed  carbureter 
jets  to  effect  a  saving  in  the 
consumption  of  gasoline. 
Diflficulty  has  occasionally 
been  experienced  with  the 
clogging  of  the  high-  and 
low-speed  jets  in  their  re- 
duced diameter.  This  possi- 
bility has  now  been  elim- 
inated by  replacing  the  pres- 
ent wells  with  new  ones 
which  are  provided  with  cir- 
cular screen  strainers. 
Lighter  pistons  and  connecting  rods  have  replaced 
those  used  previously,  the  weight  of  the  new  piston  and 
connecting  rod  being  4%  lb.  against  5  lb.  14  oz.  for  the 
former  assembly.  The  decrease  in  weight  in  the  recip- 
rocating parts  has  resulted  in  a  smoother  engine. 

A  new  type  of  ignition  switch  has  been  installed,  this 
switch  being  made  by  the  Clum  Mfg.  Co.  and  furnished 
with  a  combination  key.  The  ignition  coil  now  used 
is  the  new  type  Connecticut. 

The  final  drive  has  been  changed  to  the  spiral  bevel 
gear  type,  rhe  ring  gear  has  49  teeth  and  the  pinion  11, 
giving  a  reduction  of  4  5/11  to  1.  To  make  the  most 
satisfactory  use  of  the  spiral  bevel  gear  differential  and 
take  care  of  the  thrust  there  has  been  incorporated  with 
this  change  a  hardened  and  ground  sleeve  in  place  of 
the  soft  liner  previously  fitted. 

Split  spring  seats  are  provided  with  shims  which  can 
be  removed  if  play  develops  at  the  spring  seats,  and  thus 
a  tight  connection  is  assured  with  a  minimum  of  cost 
and  labor.  Thrust  collars  have  been  incorporated  in  the 
design,  along  with  the  split  spring  seat,  to  remove  the 
possibility  of  side  slapping.  An  adjusting  screw  has 
been  provided  in  the  rear  of  the  service  brake  band  so 
that  excessive  clearance  at  that  point  is  eliminated. 


which  the  roadster  body  is  used 
basis 
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Small  Caterpillar  Tractor  Built 

for  Farm  Work 

Engine  has  oyerhead  camshaft.  Novel  track  mounting  scheme  ohviates 
danger  from  clogging  track.  Alloy  steel  used  largely  in  construction.  A 
feature  claimed  for  this  model  is  its  ease  of  handling  in  restricted  space. 
Is  adaptable  for  industrial  as  well  as  for  agricultural  purposes. 

By  P.  M.  Heldt 


A  SMALL  tractor  designed  on  the  caterpillar  prin- 
ciple has  been  developed  by  the  Holt  Mfg.  Co.  and 
was  recently  announced  by  the  Stockton  plant  of 
the  firm  as  the  Model  T-35.  The  purpose  in  developing 
this  model  was  to  build  a  small  tractor  that  would  be 
easy  to  operate,  incorporate  only  features  proved  out 
under  field  conditions,  be  economical  in  fuel  and  oil  con- 
sumption and  cheap  to  maintain. 

Having  a  three-speed  transmission,  the  T-35  has  a 
range  of  adaptability  that  includes  all  sorts  of  farm, 
orchard,  vineyard  and  industrial  work.  To  make  it  suit- 
able for  row  crop  cultivation  the  width  was  kept  down 
to  48  in.,  and  to  suit  it  to  vineyard  work  the  height  was 
limited  to  52  in.  The  machine  is  claimed  to  possess  ex- 
ceptional handling  ability  in  restricted  spaces.  Weigh- 
ing only  4000  lb.,  it  can  be  readily  loaded  onto  a  small 
motor  truck  and  transported  from  one  place  to  another. 
With  a  track  width  of  10  in.  the  pressure  on  the  track 
is  only  4  lb.  per  square  inch,  and  the  tractor  is,  therefore, 
able  to  work  on  the  softest  ground.  The  ground  clear- 
ance is  11  in. 

In  the  design  of  the  T-35  the  unit  or  backbone  form 
of  construction  has  been  followed,  whereby  the  frame 
is  eliminated.  The  engine  base  with  flywheel  bell  hous- 
ing is  bolted  to  a  flange  on  the  transmission  with  sixteen 
V2-in.  bolts.  At  the  rear  the  tractor  is  suspended  by 
means  of  a  cross  pivot  tube  on  which  the  trucks  are 
pivoted  through  the  intermediary  of  a  drive  link.  The 
latter  is  hinged  to  the  truck  in  front  of  the  tube,  its 
rear  portion  resting  on  a  heavy  rubber  pad  directly  under 
the  pivot  tube.  This  method  of  mounting  the  trucks 
removes  the  weight  from  the  track  sprocket  and  trans- 
mission, and  these  parts  are  subjected  to  strains  of 
propulsion  only. 

Advantages  of  Track  Mounting 

Two  distinct  advantages  are  claimed  for  this  method 
of  mounting  the  tracks  on  the  pivot  shaft  and  pushing 
them  with  the  drive  link.  The  first  is  that  it  gives  easy 
riding  qualities,  and,  the  second,  that  it  permits  of  a 
track  release  which  is  said  to  be  an  exclusive  feature 
with  the  Holt.  This  release  is  designed  to  operate  if 
the  track  becomes  clogged  with  dirt  or  rocks  and  permits 
the  truck  to  "jack-knife."  When  that  happens  the  track 
can  slip  over  the  rear  sprocket,  thus  obviating  the  dan- 
ger of  damaging  parts  of  the  machine. 

The  front  end  of  the  tractor  is  supported  by  a  cross- 
leaf  spring,  which  pivots  at  its  center  on  a  pin  secured 
in  the  engine  crankcase  directly  under  the  center  bear- 
ings. The  outer  end  of  this  spring  rests  on  a  bracket 
on  the  truck  frame,  which  is  so  shaped  that  the  weight 


exerted  by  this  spring  on  the  truck  frame  comes  in  the 
middle  of  the  frame  and  not  on  one  side.  The  pivoting, 
as  well  as  the  action  of  the  spring  itself,  serves  as  an 
equalizer  on  rough  or  irregular  ground  and  gives  the 
whole  tractor  a  full  three-point  suspension. 

Engine  Details 

The  engine  of  the  T-35  "Caterpillar"  tractor  is  the 
result  of  the  joint  efforts  of  Pliny  E.  Holt,  vice-president 
in  charge  of  engineering  of  the  Holt  Mfg.  Co.,  and  Col. 
E.  G.  Hall,  one  of  the  designers  of  the  Liberty  aircraft 
engine.  The  bore  is  4  in.  and  the  stroke  5^,2  in.  The 
crankshaft  is  a  chrome  vanadium  steel  forging,  2^4  in. 
in  diameter.  It  is  heat-treated  to  from  50  to  60  points 
scleroscope  hardness.  The  bearings  are  of  bronze-backed 
babbitt.  The  rear  bearing  is  3^4  in.  long,  the  center 
bearing  3  in.  and  the  front  bearing  2%  in.  At  a  speed 
of  1000  r.p.m.  this  engine  develops  28  hp.  on  the  block. 

By  the  use  of  an  overhead  camshaft  the  crankcase  is 
kept  free  from  obstructions;  tappets,  tappet  guides  and 
inclosures  for  same  are  eliminated,  and  all  moving  parts 
in  the  head  are  provided  with  an  oil  bath.  Bv  removing 
the  cylinder  head  cover,  not  only  are  the  valves  and  valve 
springs  exposed,  but  the  camshaft  and  its  bearings  are 
rendered  accessible.  The  camshaft  carries  only  four 
cams,  which  operate  the  valves  through  forged  nickel 
steel  rocker  arms.  The  valves  are  set  in  the  heads  at 
an  angle. 

The  governor  is  mounted  in  the  camshaft  driving  gear. 
The  throttle  valve  is  controlled  by  a  shaft  which  runs 
from  the  inside  of  the  head  cap  directly  into  the  intake 
manifold. 

Lubrication  is  by  pressure.  A  two-stage  oil  pump 
is  bolted  to  the  front  of  the  engine  and  can  be  com- 
pletely removed  in  five  minutes.  The  pan  under  the 
connecting  rods  remains  dry  and  all  oil  is  carried  in 
the  sump.  This  permits  the  tractor  to  work  on  any  hill, 
up  or  down,  without  flooding  any  portion  of  the  engine. 

The  crankshaft  has  ducts  from  the  main  bearings  to 
the  connecting  rod  bearings,  and  oil  is  forced  by  the 
pump  to  all  the  main  crankshaft  and  connecting  rod 
bearings.  Oil  is  also  forced  through  a  hollow  stud  up 
to  the  cylinder  head  and  from  this  stud  into  the  hollow- 
rocker  arm  shaft.  From  here  the  oil  is  forced  to  the 
three  camshaft  bearings  and  to  all  of  the  rocker  arms. 
It  is  also  forced  to  the  end  of  the  camshaft,  where  it 
lubricates  the  governor  from  the  inside  and  gives  a 
dash-pot  effect  that  insures  smooth  governor  action. 

On  the  front  end  of  the  crankshaft  is  a  wide-faced 
chrome  nickel  steel  pinion  which  drives  through  an  inter- 
mediate gear  to  the  fan.    The  fan  gear  drives  the  main 
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1 — Holt  Caterpillar  light  tractor  Model  T-35.  2 — Track  assembly,  showing  rear  suspension  of  tractor  and  track 
release  link  feature,  shed  type  frame  and  front  Idler.  3 — Transmission  unit,  including  change  speed  gears,  side 
clutches    and    etationary    attachment.     A — Valves,    camshaft,   governor  and   timing   gear  in   removable   head.     5  and  6 — 

Left   and    right   sides   of  engine    and    radiator   assembly 
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Track    frame    assembly 


camshaft    gear   and   also    the    water   pump.      All    gears 
operate  in  an  oil  bath. 

The  cylinders  are  cast  in  a  block  which  is  made  of 
gray  iron  of  40  point  scleroscope  hardness.  There  is 
a  liberal  water  space  around  the  combustion  chamber 
of  each  cylinder  and  around  each  valve.  The  fan  is 
gear-driven  and  has  a  slip  clutch  on  the  inside  running 
in  oil.  Quickly  removable  plates  on  the  bottom  of  the 
crankcase  allow  all  bearings  to  be  easily  adjusted  and 
permit  pistons  and  connecting  rods  to  drop  right  out. 

Engine  Cooling 

The  radiator  is  of  the  finned  tubular  type.  The  tubes 
are  made  up  into  a  core  and  this  core  bolts  solidly  to 
top  and  bottom  headers  of  cast  iron.  A  projection  from 
the  front  end  of  the  engine  is  machined  into  a  spindle. 
The  lower  header  of  the  radiator  is  machined  to  fit  this 
spindle,  and  the  radiator  is  slipped  onto  the  spindle  from 


Master   clu'ch 

the  front.  Two  %-in.  nickel  steel  studs  hold  the  radia- 
tor to  the  crankcase,  and  to  remove  the  radiator  it  is 
simply  necessary  to  unscrew  these  studs. 

Water  returns  to  the  top  of  the  radiator  by  two  out- 
lets— one  on  each  side  of  the  cylinder  head.  Instead 
of  the  regular  hose  connection  between  the  cylinder  head 
and  the  engine  itself  there  is  a  connection  to  the  cylinder 
head  by  a  single  center  stud.  To  remove  the  top  radiator 
connections  the  hose  itself  is  not  disturbed,  all  that  is 
necessary  being  to  remove  one  stud  on  each  side, 

A  multiple  diy  plate  type  of  clutch,  spring-actuated 
and  automatically  taking  care  of  wear,  is  used.  The 
driving  plates  have  regular  gear  teeth  cut  on  their 
outer  diameter  which  fit  into  teeth  in  the  driving  flange 
bolted  to  the  flywheel.  The  driven  plates  have  gear 
teeth  cut  on  their   inner  circumference   which   fit   into 


the  teeth  on  the  hub  clutch  shaft.  The  spring  pressure 
per  square  inch  of  area  is  made  low,  to  insure  a  soft 
engagement  and  long  life  of  the  friction  lining.  A  clutch 
brake  is  provided  to  facilitate  shifting  of  gears. 

Tne  driving  plates  of  the  clutch  are  of  cold  rolled 
steel,  and  asbestos  friction  disks  are  riveted  to  both 
sides  of  the  driving  plates.  The  driven  plates  are  of 
saw  steel,  properly  tempered  to  give  a  very  hard  wearing 
surface.  The  driving  flange  and  driving  hub  are  of  car- 
bon steel.  The  pressure  release  plate  is  of  malleable 
iron  and  the  clutch  shaft  of  nickel  steel. 

The  clutch  forms  a  self-contained  unit  and  is  readily 
accessible;  it  is  only  necessary  to  remove  the  transmis- 
sion cover,  whereupon  the  clutch  may  be  taken  out  as 
a  unit  without  disturbing  any  other  parts.  The  clutch 
throw-out  bearirg  is  a  radial  and  thrust  ball  bearing 
which  is  lubricated  by  an  Alemite  grease  plug. 

Transmission 

The  transmission  provides  three  speeds  forward  and 
one  reverse.  In  every  case  the  power  is  applied  to  the 
rear  sprocket  through  three  gear  contacts.  Power  is 
transmitted  from  the  engine  through  the  main  driveshaft 
to  a  selective  sliding  gear  and  thence  through  a  longi- 
tudinal countershaft  on  which  the  bevel  pinion  is 
mounted,  to  the  bevel  gear  on  the  clutch  shafts,  on  the 
opposite  end  of  which  the  final  drive  pinions  are 
mounted. 

All  shafts  and  gears  in  the  transmission  are  made  of 
nickel  steel,  heat-treated.  All  sliding  gears  are  splined. 
The  main  transmission  shaft  is  fitted  with  a  heavy-duty 
roller  bearing  at  the  rear  and  a  double  row  ball  bearing 
at  the  front. 

The  countershaft  in  the  transmission  has  a  double 
row  combined  radial  and  thrust  bearing  on  the  rear 
end  and  a  heavy-duty  roller  bearing  on  the  front  end 
that  carries  the  main  drive  pinion.  The  bevel  gear  (a 
nickel  steel  forging)  is  mounted  between  adjustable 
taper  roller  bearings.  The  main  bevel  gear  is  splined 
to  take  the  side  clutch  driving  hub  and  the  inner  end 
of  the  clutch  shaft  is  carried  in  a  high-duty  roller  bear- 
ing located  in  the  center  of  this  hub. 

The  side  clutches  are  of  similar  construction  to  the 
master  clutch,  in  that  the  plates  drive  and  are  driven 
by  gear  teeth  cut  on  their  outer  or  inner  diameter,  instead 
of  by  driving  lugs.  The  side  clutches  run  in  oil,  all  of 
the  plates  are  made  of  hardened  saw  steel  and  none 
have  asbestos  facings. 

To  facilitate  turning  a  Raybestos-lined  brake  band 
is  used  around  the  housing  of  each  side  clutch.  These 
brakes  come  into  play  only  after  the  clutches  have  been 
completely  disengaged,  when  a  further  movement  of 
the  steering  handles  causes  the  brakes  on  the  desired 
clutch  to  engage.  Tnese  brakes  can  be  adjusted  from 
the  driver's  seat  without  the  use  of  tools. 
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(Upper  half)— Transmission  cover  and  control  assembly.     (Lower  half)— Transmission  assembly 
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Truck  wheel;  front   idler;  power  pulley   assembly  and  final  drive   assembly 


By  means  of  a  pedal  both  of  these  brakes  can  be  ap- 
plied when  the  tractor  is  either  running  or  idle.  This 
brake  is  provided  for  use  in  descending  steep  hills,  and 
it  can  be  locked  in  position  if  the  tractor  is  standing. 

Final  Drive 

The  final  drive  gear  is  a  nickel  steel  forging,  heat- 
treated,  and  is  mounted  on  the  final  drive  axle  with  a 
taper  fit  and  straight  key.  It  is  mounted  in  the  final 
drive  gearcase.  The  shaft  is  supported  on  the  inner 
end  by  a  double  row  ball  bearing  and  on  the  outer  end 
by  a  roller  bearing. 

The  only  opening  in  the  final  drive  case  is  where  the 
shaft  passes  out  to  the  final  drive  sprocket,  and  that 
opening  is  protected  as  follows:  Two  felt  washers  are 
inserted  in  a  cavity  machined  in  the  final  drive  gearcase, 
one  within  the  other;  springs  are  placed  against  these 
felt  washers,  and  when  the  small  cap  on  the  end  of 
the  track  drive  sprocket  shaft  is  secured  in  place  with 
three  cap  screws,  these  cap  screws  put  pressure  on  three 
springs  and  they,  in  turn,  put  pressure  on  the  heavy 
felt  washers. 

As  the  felt  washers  wear,  these  springs  follow  them 
up  and  keep  any  opening  closed  cii;  all  times.  On  the 
outside  of  the  cavity  containing  these  felt  washers  a 
piston  ring  is  inserted  into  an  inclosure,  which  gives 
added  protection  against  the  entrance  of  dirt. 

The  truck  frames  are  made  of  heavy  pressed  steel. 
The  shed  roof  is  part  of  the  frame  itself  and  adds  to 
its  strength.  An  apron,  a  part  of  the  truck  frame  itself, 
projects  below  the  gudgeons,  extending  down  close  to  the 
track  shoes,  thus  preventing  dirt  and  rocks  from  getting 
into  the  track.  The  truck  wheels  are  mude  with  chilled 
iron  rims.  The  hubs  are  machined,  ana  each  wheel  is 
fitted  with  two  flexible  roller  bearings.  The  gudgeons 
are  hollow,  of  nickel  steel,  heat-treated,  and  are  fitted 
with  Alemite  grease  plugs.  They  require  lubrication 
only  once  a  day. 

The  front  idler,  which  is  mounted  in  the  front  end 
of  the  truck  frame,  is  made  of  carbon  steel.  The  track 
is  adjusted  by  drawing  this  idler  forward  with  two  nickel 


steel  draw  bolts.  The  front 
idler  is  carried  on  two  flexible 
roller  bearings.  It  has  a 
flanged  rim  and  the  weight  of 
the  track  is  carried  on  this 
rim,  rather  than  on  the  space 
blocks. 

The  track  of  the  T-35  is  10 
in.  wide.  Its  links  and  shoes 
are  made  in  one  piece  of  me- 
dium  carbon  steel,  heat- 
treated.  A  bushing  of  high 
carbon  spring  steel,  oil  tem- 
pered, is  forced  into  a  ma- 
chined hole  in  one  end  of  the 
link.  When  this  bushing  is 
forced  into  place  it  springs 
outv/ard,  which  insures  that  it 
will  remain  tight  at  all  times. 
On  the  outside  of  this  bushing 
there  is  an  oil  tempered  spring 
steel  roller  which  moves 
slightly  as  each  tooth  comes  in 
contact  with  it.  This  tends 
to  prolong  the  life  of  both 
the  track  sprocket  and  the 
bushing. 

The  track  pin  is  made  of 
chrome  nickel  steel,  heat- 
treated.  It  is  turned  from  a 
solid  square  bar,  a  square  head  being  left.  When  the  pin 
is  inserted  into  the  track  link,  this  square  head  is  tight 
in  a  slot  in  the  link.  Instead  of  putting  a  cotter  pin 
through  the  opposite  end  of  the  pin,  a  cotter  pin  is  placed 
behind  the  head  and  through  a  drilled  hole  in  the  lugs 
that  hold  the  square  head. 

Lubrication 

V 

Grease  cups  are  almost  entirely  eliminated,  only  two 
being  found  on  the  whole  tractor.  These  are  on  the 
water  pump.  Alemite  grease  plugs  are  used  where  daily 
lubrication  is  required.  The  engine  has  one  oil  filling 
point.  An  oil  pressure  gage  located  in  plain  view  of  the 
operator  tells  him  the  pressure  of  the  oil  in  the  lubri- 
cating system.  Lubrication  of  all  truck  wheels  and  the 
front  idlers  is  accomplished  by  eight  Alemite  grease 
plugs,  to  which  a  generou'.  supply  of  grease  is  to  be 
furnished  once  each  day. 

Track  oiling  and  the  oiling  of  the  pivot  shaft  and 
truck  drive  link  is  accomplished  in  a  very  simple  manner. 
The  track  oil  tank  is  on  top  of  the  transmission  cover, 
and  two  valves  within  easy  reach  of  the  operator  dis- 
tribute oil  to  the  points  mentioned.  The  oil  flows  through 
a  tube  to  the  hollow  pivot  shaft  and  through  this  shaft 
into  the  drive  links,  automatically  lubricating  the  pivot 
shaft  and  the  drive  links  as  it  passes  to  the  tracks. 

A  bucket-shaped  seat  with  a  good  spring  cushion  is 
supplied.  The  controls  are  easily  handled.  The  gear 
shift  lever  is  operated  with  the  right  hand,  the  clutch 
throw-out  with  the  left  foot  and  the  emergency  brake 
with  the  right  foot.  Spark  and  throttle  controls  are 
mounted  on  the  steering  column. 


An  Aid  to  Starting 

FIAT  cars  are  now  being  fitted  with  a  patented  sole- 
noid-operated valve  which  acts  as  a  strangler,  clos- 
ing automatically  when  the  electric  starting  motor  switch 
is  closed,  and  opening  again  when  the  foot  is  removed 
from  the  starter  switch.  The  object  is,  of  course,  to  in- 
sure a  rich  mixture  for  starting  without  depending  upon 
hand  operation. 
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A  New  Departure  in  Vehicle  Spring- 
Design 

Unusual  type  of  construction  employed  requires  no  shackles  or  lubrica- 
tion, and  is  said  to  eliminate  rattles,  improve  riding  qualities  and  effect 
a  considerable  saving  in  weight  and  manufacturing  costs.  Three  or  more 
main  leaves  can  be  used  to  take  braking  and  torque  reactions. 


AMONG  the  interesting  developments  tending  toward 
less  expensive  and  at  the  same  time  more  satisfac- 
tory automotive  vehicles  is  one  having  to  do  with  the 
spring  suspension  system  which  appears  to  possess  unusual 
merit.  This  improvement  involves  the  use  of  a  new  type 
of  leaf  spring  which,  it  is  claimed,  can  be  made  lighter 
than  present  springs  and  at  the  same  time  give  superior 
riding  qualities,  especially  at  light  loads.  The  construc- 
tion is  such  that  spring  shackles  as  well  as  spring  eyes, 
bushings  and  pins  are  eliminated,  consequently  there  are 
no  parts  to  wear  or  rattle  and  no  need  for  lubrication  save 
that  which  is  considered  desirable  between  the  leaves  of 
any  conventional  spring.  This,  of  course,  results  in  con-, 
siderable  economies  in  manufacture,  not  alone  because  of 
the  spring  parts  eliminated,  but  because  cheaper  frame 
brackets  can  be  employed,  and,  at  least  in  some  cases,  the 
frame  can  be  cheapened  by  elimination  of  certain  cross- 
members.  Furthermore,  since  the  spring  itself  is  Ughter 
and  requires  no  eye,  it  is  less  expensive  to  manufacture. 

This  new  development,  which  is  due  to  Arthur  M.  Lay- 
cock,  chief  engineer  of  the  Sheldon  Axle  and  Spring  Co., 
involves  the  use,  in  most  cases,  of  a  compound  or  double 
sweep  in  the  plate,  instead  of  a  single  bend  used  in  con- 
ventional leaf  springs.  This  double  bend  takes  care  of 
variations  in  length  which  in  most  conventional  springs  is 
the  function  performed  by  the  shackle.  In  the  semi-elliptic 
type  shown  here,  however,  the  main  plate  is  not  continu- 
ous from  end  to  end  of  the  spring,  but  at  one  end  is  al- 
lowed to  float  a  sufficient  amount  to  take  care  of  length 
variations. 

An  excellent  idea  of  the  cnaracteristic  construction  em- 
ployed is  conveyed  by  Fig.  1,  which  shows  a  full-elliptic 
type  which  has  been  broken  in  laboratory  tests  on  the 
vibratory  machine.  It  will  be  noted  that  the  two  main 
leaves  are  continuous  from  end  to  end,  but  have  the  double 
bend  form.  The  secondary  plates  are  arranged  quite  dif- 
ferently than  in  conventional  types,  the  thickest  portion 
of  the  spring  being  at  the  ends  rather  than  in  the  center. 
By  this  arrangement,  it  is  claimed,  the  stresses  in  the  steel 
are  more  uniformly  distributed  throughout  the  mass  of  the 
metal  than  with  the  conventional  arrangement.     In  sup- 


port of  this  claim  it  is  stated  that  one  test  spring  shown 
broke  in  six  places  under  the  influence  of  the  repeated 
loading  imposed  by  the  vibratory  machine.  These  frac- 
tures were  noted  at  the  same  time  in  all  six  places  and  a 
considerable  time  before  actual  breakage  occurred.  Con- 
ventional types  usually  break  at  a  point  close  to  the  anchor- 
age, and  the  break  at  first  occurs  in  one  leaf  only,  and  then 
successively  in  adjacent  leaves  above  or  below  the  original 
fracture.     The  type  of  fracture  in  several  places  as  shown 


o^o^ini 


Fig.    1 — The    new    Sheldon    full    elliptic    spring 


Fig.  2 — A  design  adapted  for  use  on   a  5-ton  truck 

in  Fig.  1  is  said  to  be  characteristic  of  all  springs  em- 
bodying the  new  feature  of  construction. 

If,  as  some  contend,  there  are  advantages  from  weight 
and  other  standpoints  obtained  by  tapering  leaves  for  a 
considerable  proportion  of  their  length,  it  may  be  possible 
in  the  new  type  of  spring  to  effect  some  saving  in  weight 
on  this  score,  since  it  is  made  up  of  a  larger  proportion  of 
short  leaves  than  most  other  designs,  and  it  is  said  to  be 
possible  commercially,  under  present  quantity  production 
conditions,  to  taper  leaves  for  only  six  to  seven  inches  of 
their  length. 

The  effective  length  of  the  new  type  of  spring  automati- 
cally decreases  as  the  load  increases,  due  to  the  fact  that 
as  the  spring  is  compressed  the  two  halves  bear  against 
each  other  over  an  increasingly  greater  proportion  of  their 
total  length.  Because  of  this  fact  the  deflection  is  not  in 
direct  proportion  to  the  load,  but  can  be  made  to  vary  in 
any  desired  way  by  proper  shaping  of  the  contact  sur- 
faces and  the  leaves,  and  consequently  the  riding  qualities 
can,  we  are  informed,  be  made  as  good  with  light  loads  as 
with  full  loads.  Furthermore,  it  is  possible  to  design  a 
lower  vehicle,  since  it  becomes  impossible  for  the  spring 
to  close  far  enough  to  permit  the  axle  to  bump  the  frame. 

Fig.  2  shows  a  design  of  spring  employed  on  a  five-ton 
truck  in  which  radius  rods  and  a  torque  arm  are  used. 
The  variation  in  load  per  in.  of  deflection  is  from  1500  lbs. 
at  light  loads  to  2300  lbs.  under  hea\y  load. 

The  curves  in  Fig.  3  show  the  relation  between  deflec- 
tion and  load  for  two  springs,  one  of  conventional  full- 
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Fig.    3 — Curves    showing    cinaracteristics    of    new    type 
and   conventional  type 

• 

elliptic  type  in  which  the  deflection  is  directly  propor- 
tional to  the  load  (250  lbs.  per  in.)  throughout  the  range, 
and  a  second  of  the  newer  type  in  which  such  a  relation 
holds  through  only  the  upper  and  lower  portions  of  the 
curve,  while  near  the  center  the  relation  changes  (116  lbs. 
per  in.  for  first  2  in.  and  460  to  470 
lb.  per  in.  for  the  fifth  and  sixth  ins.). 
The  vertical  lines  on  the  chart  are 
drawn  through  abscissa  corresponding 
respectively  to  weight  on  the  spring 
when  the  car  is  empty  and  when  car- 
rying five  passengers.  The  intercepts 
of  the  two  curves  with  these  lines 
show  that  there  is  much  less  difference 
between  the  deflection  of  the  two 
springs  under  light  and  full  load  re- 
spectively in  the  case  of  the  new  type 
of  spring  than  in  the  case  of  the  con- 
ventional type,  and  consequently  the 
former  should  be  easier  riding,  espe- 
cially at  light  loads.  A  second  scale 
giving  number  of  complete  oscillations 
per  min.  plotted  at  the  left  shows  that 
the  Sheldon  spring  has  a  considerably 
lower  period  under  both  light  and  full 
load  than  the  normal  full  elliptic.  The  particular  Sheldon 
spring  shown  is,  however,  too  stiff  under  bumper  con- 
ditions, but  this  and  other  characteristics  can  be  changed 
by  slight  changes  in  design. 

A  three-quarter  elliptic  spring  of  the  new  Sheldon  de- 
sign is  shown  in  Fig.  4.  It  is  similar  in  most  respects  to 
the   full-elliptic   design.     The   half-elliptic   design   shown 


in  Fig.  5  differs  from  the  other  two  in  that  the  main  plate 
is  not  continuous  from  end  to  end.  It  is  bolted  rigidly  at 
one  end — in  the  particular  spring  shown,  to  the  spring 
horn — while  the  other  end  is  allowed  to  float  between  two 
other  plates  held  apart  by  a  spacer  of  slightly  greater 
thickness  than  the  main  leaf.  The  two  guiding  leaves  and 
the  spacer  are  bolted  rigidly  to  the  rear  bracket  of  the 
spring.  The  lower  half  of  this  bracket  is  turned  up  to 
form  a  side  guide  for  the  free  end  of  the  main  leaf,  and  a 
clip,  disposed  as  shown,  serves  as  a  further  guide.  The 
main  leaf  is  the  only  one  which  extends  from  the  front  to 
the  rear  bracket.  The  other  leaves  are  short  and  are  placed 
in  the  manner  shown. 

The  bolts  which  hold  the  springs  of  the  new  type  to- 
gether and  fasten  them  to  the  brackets  are  said  not  to  be 
subjected  to  shear  as  a  result  of  flexing  the  spring  under 
vertical  loads.  We  are  informed  that  the  reamer  used  in 
finishing  the  bolt  holes  will  drop  through  the  hole,  even 
when  the  spring  is  flexed.     Shear  is,  of  course,  imposed 


Fig.  4   (Above) — A   tinree-quarter  elliptic  spring,  and    Fig.  5   (Below) — A   half  elliptic 

spring   of  the   new   Sheldon   design 


by  brake  and  torque  reactions,  but  these  reactions  are  said 
to  add  considerable  pressure  between  plates  and  render 
the  spring  unusually  stiff  in  respect  to  longitudinal  de- 
formation. In  addition,  three  or  more  main  leaves  can  be 
used  to  take  braking  and  torque  reactions  when  a  torque 
arm  is  not  employed,  thus  making  it  possible  to  materially 
strengthen  what  is  often  a  weak  point. 


Study  of  Depreciation  Is  Urged 


PRACTICAL  studies  by  the  various  industries  for  the 
purpose  of  ascertaining  within  each  industry  a 
normal  rate  of  depreciation  shown  by  experience  on 
buildings,  machinery,  etc.,  which  may  be  used  as  a  basis 
for  reckoning  depreciation  in  individual  plants  is  urged 
by  the  Fabricated  Production  Department  of  the  Cham- 
ber of  Commerce  of  the  United  States  Such  studies 
have  the  approval  of  the  United  State^  Treasury  De- 
partment. 

It  is  not  the  purpose  to  create  within  any  industry  an 
inflexible  standard  rate  of  depreciation  for  the  buildings, 
machinery,  etc.,  of  each  unit  within  the  industry,  but 
it  is  proposed  to  set  up  something  that  may  be  used 
as  a  guide  to  fit  usual  conditions. 

There  are  certain  conditions  affecting  the  wear  and 


tear  upon  buildings  and  machinery  that  are  similar  in 
most  of  the  plants  within  any  industry.  Another  advan- 
tage in  establishing  typical  rates,  to  which  attention 
is  called,  is  that  they  would  prove  of  as  much  or  more 
benefit  to  an  industry  in  determining  the  accuracy  of 
depreciation  to  be  included  in  costs  as  they  would  in 
making  up  tax  statements. 

"Trade  associations  representing  a  single  line  of  in- 
dustry," says  the  bulletin,  "are  particularly  well  fitted 
to  take  up  such  studies." 


A  MOTOR  car,  which  is  said  to  compare  favorably  in 
quality  of  workmanship  with  European  cars,  has 
been  produced  by  the  Yangtze  ]\Iach:nery  Works,  China, 
and  will  enter  into  competition  for  the  native  market. 
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Brakes  for  Automotive  Vehicles 

A  comprehensive  survey  of  present  practice  in  brake  design,  setting  forth 
the  advantages  and  disadvantages  of  the  various  types  and  discussing  fac- 
tors which  enter  into  the  design  of  brakes  and  brake  actuating  mechan- 
isms, especially  as  applied  to  passenger  cars.     Most  brakes  inadec^ate. 

By  J.  Edward  Schipper* 


IN  giving  so  much  attention  to  acceleration  we  have 
run  somewhat  ahead  of  the  other  problem  that  is 
relatively  just  as  important  and  just  as  necessary 
of  solution.  This  is  the  problem  of  deceleration.  It 
should  be  as  much  a  matter  for  consideration  on  the  part 
of  the  engineer  that  a  car  be  able  to  get  back  to  a  stand- 
ing position  as  it  is  that  the  vehicle  be  able  to  leap 
quickly  from  a  standing  start  to  speeds  of  10,  25  and , 
50  m.p.h. 

If  we  "were  to  stop  for  a  moment  and  take  stock  of  the 
passenger  cars  and  trucks  put  out  by  American  builders 
to-day,  we  would  find  qualities  of  acceleration  that  are 
the  marvel  of  the  world.  On  the  other  hand,  we  would 
find  qualities  of  deceleration  that  many  consider  to  be 
deplorable.  This  statement  is  not  made  in  a  haphazard 
way,  but  is  absolutely  warranted  by  the  engineering  opin- 
ion of  those  who  are  responsible  for  our  present-day 
design.  Scores  of  engineers  of  the  highest  standing  in 
the  industry  have  been  consulted  regarding  the  subject, 
in  connection  with  the  preparation  of  this  paper,  and 
the  opinion  is  practically  unanimous  that  our  present- 
day  brakes,  if  not  the  weakest,  are  assuredly  one  of  the 
weakest  points  in  design.  Whether  this  is  a  difficulty 
that  we  can  rectify  under  our  present  system  of  brake 
design  remains  to  be  seen.  The  best  brakes  we  have 
designed  under  present  methods  are  inadequate  in  moun- 
tainous country,  although  they  serve  very  well  and  effi- 
ciently in  flat  and  moderately  hilly  country.  When  it 
comes  to  real  mountainous  country,  however,  the  engine 
must  be  called  upon  to  augment  the  brakes.  Whether 
or  not  this  is  desirable  is  debatable." 

Brakes  of  the  Present 

If  we  turn  the  problems  of  acceleration  backward  and 
look  at  them  from  a  deceleration  standpoint,  we  have 
something  of  the  same  nature  to  deal  with.  In  acceler- 
ating we  are  taking  heat  energy  and  transforming  it 
through  the  mechanism  of  the  car  to  dynamic  energy  as 
represented  by  the  weight  of  the  car  and  the  speed  at 
which  it  is  traveling.  This  kinetic  energy  must  be  dissi- 
pated by  transforming  it  back  to  heat  energy  through 
use  of  the  brakes.  To  bring  the  vehicle  to  rest  it  is 
necessary  to  absorb  its  momentum  by  making  it  do  v/ork 
against  friction,  and  this  friction  produces  heat  which 
must  be  dissipated.  The  friction  brakes  act,  therefore, 
by  dissipating  in  the  form  of  heat  the  energy  represented 
by  the  momentum  of  the  vehicle.  To  accomplish  this 
they  must  produce  the  heat  and  radiate  it  to  the  atmos- 
phere. It  is  evident  that  the  radiation  of  the  heat  must 
be  as  rapid  as  possible,  in  order  that  the  temperatures 


•Condensed  from  a  paper  presented  at  the  Annual  IMeetinp:  of  the 
Society  of  Automotive  Engineers.  Descriptive  matter,  relating  in 
particular  to  four-wheel  brakes  and  the  Crane  transmission  brake, 
which  has  heretofore  appeared  in  Automotive  Industries  has  been 
omitted. 


of  the  braking  parts  shall  not  rise  above  a  safe  value 
for  the  materials  contained  in  the  braking  mechanism, 
particularly  at  the  contact  surfaces.  Since  there  is  an 
appreciable  time  element  in  the  radiating  ability  of  any 
surface,  it  is  clear  that,  with  the  ordinary  braking  sys- 
tems, there  will  only  be  a  certain  length  of  time  before 
the  brakes  become  overheated,  because  the  heat  gen- 
erated is  imparted  to  the  brake  bands  much  more  rapidly 
than  the  heat  can  be  dissipated  through  the  ordinar>' 
braking  systems  now  provided.  The  steeper  the  grade 
is,  the  more  quickly  the  brake  temperatures  will  reach 
the  danger  point.  Many  of  the  hills  encountered  in  the 
Allegheny  Mountains,  for  instance,  are  sufficiently  long 
and  steep  for  this  temperature  to  run  above  the  capacity 
of  the  lining  to  withstand  burning,  with  the  result  that 
is  all  too  familiar  to  engineers.  To  sum  this  up  in  simple 
language,  it  is  possible  to  burn  out  the  brakes  on  a  car 
by  using  them  in  going  down  a  long  grade,  provided  the 
engine  is  not  used  to  assist  the  brakes  and  we  depend 
solely  upon  the  braking  system  of  the  car. 

Design  Factors 

When  an  engineer  is  laying  out  the  brakes  for  a  pas- 
senger car,  assuming  that  he  intends  to  work  along  the 
conventional  lines,  he  has  several  different  combinations 
and  types  of  braking  layout  available  from  which  to 
choose.  By  far  the  greater  majority  use  two  sets  of 
brakes  on  the  rear  wheels,  these  being  the  internal  and 
the  external  types,  one  set  being  operated  by  the  pedal 
and  the  other  by  the  hand  lever.  This  system  is  used 
widely  because  it  has  l''e  advantage  of  simplicity  and  low 
cost  of  manufacture,  and  provided  the  brakes  are  laid 
out  with  sufficient  regard  to  proper  brake  area  and  with 
the  centers  of  the  operating  levers  arranged  so  that 
spring  deflection  does  not  cause  grabbing  or  releasing  of 
the  brakes,  it  is  fairly  satisfactory.  In  addition  to  this 
type  of  layout,  we  have  the  side-by-side  internal  brakes, 
which  operate  on  the  same  drum,  ♦^his  having  the  advan- 
tage of  providing  two  sets  of  inclosed  brakes  that  are 
naturally  less  exposed  to  water,  mud  and  grit.  They 
are  somewhat  more  complicated  in  assembly,  however; 
they  require  a  much  deeper  drawn  dmm  and  probably 
never  will  be  used  widely  because  the  complications  in- 
troduced are  not  compensated  for  by  any  marked  advan- 
tages in  performance. 

Another  choice  which  has  been  favored  by  an  increas- 
ing number  during  the  past  few  years,  after  first  having 
been  used  and  discarded  by  several  manufacturers,  is 
the  installation  of  the  foot  or  service  brake  on  the  rear 
wheel  and  the  hand  brake  on  the  transmission  or  pro- 
peller shaft. ,  This  arrangement  has  the  advantage  of  pro- 
viding an  independent  brake  drum  for  emergency  use.  In 
case  one  breaks,  it  does  not  affect  the  other  and.  further- 
more, the  installation  puts  into  the  hands  of  the  driver 
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Fig.  1 — Pierce-Arrow  truck  transmission  bral<e.  This 
brake,  whicli  is  of  the  contracting-shoe  type,  has  a 
drum  12-in.  in  diameter  with  a  5-in.  face.  Fig.  2 — 
Doubie  external  and  internal  brakes  used  on  the 
Packard  singie-six  car.  The  Internal  brake  is  cam- 
operated  and  substantial  release  springs  are  provided 
to  prevent  drag 

a  very  powerful  emergency  braking  system.  Because 
of  the  location  of  the  brake  on  the  propeller  shaft,  the 
brake  has  the  benefit  of  the  reduction  through  the  rear 
driving  system  and  also  of  the  equalization  secured  by 
the  differential  gear.  The  propeller  shaft  brake  has 
disadvantages,  however;  otherwise  all  manufacturers 
would  use  it.  The  disadvantages  that  frequently  are 
cited  against  it  are  the  tendency  to  chatter,  the  excessive 
stresses  that  must  be  imparted  to  the  universal  joints 
and  rear  axle  parts  and  the  difficulty  of  dissipating  the 
tremendous  amount  of  heac  absorbed  by  the  small  brake 
drum.  Naturally,  the  size  of  th  ,  brake  drum  is  limited, 
because  of  the  locatioii  of  the  propeller  shaft  immedi- 
ately under  the  floor  boards  of  the  car.  Most  engineers 
have  been  partial  to  the  wheels  as  being  the  proper 
location,  because  it  involves  stress  in  the  least  number 
of  parts  and  hence  is  safer.  In  worm  drive  and  bevel 
gear  axles,  where  the  spiral  angle  is  fairly  steep,  many 
of  the  pinion  and  worm  shaft  bearing  failures  have  been 
the  result  of  too  severe  propeller  shc;ft  brakes.  Over- 
heating of  the  propeller  shaft  brake  s,  of  course,  the 
point  that  is  cited  most  against  it. 

After  having  determined  the  location  of  the  brakes, 
the  engineer  has  a  choice  of  the  flexible  band  type  of 
brake  or  the  rigid  shoe  type  illustrated  in  Fig.  1.  These 
again  have  advantages  and  disadvantages.  The  former 
sometimes  has  a  tendency  to  grab  severely,  particularly 
at  high  speeds,  on  account  of  its  wrapping  action.  With 
it,  however,  practically  100  per  cent  of  the  brake  surface 


is  effective.  With  any  type  of  rigid  brake  shoe  it  is 
practically  impossible  to  secure  anything  like  effective 
surface  for  the  full  circumference  of  the  drum.  There 
are  two  classes  of  rigid  shoe  brake:  the  pivoted  or 
locomotive  type  and  the  simple  type.  In  the  former  a 
separate  brake  beam  is  pivoted  to  the  shoe  at  its  center, 
so  that  the  entire  shoe  surface  is  pressed  against  the 
drum.  The  greatest  pressure  is  found  to  be  under  the 
pivot  in  this  type,  the  pressure  tapering  off  toward  the 
end.  If  shoes  of  this  type  are  made  to  cover  180  deg. 
of  drum  surface,  the  tips  will  present  practically  no 
pressure  and  from  those  points  back  to  the  pivot  the 
pressure  will  gradually  increase.  This  naturally  causes 
unequal  wear  of  the  shoe  facing  and  is  apt  to  cause  brake 
squealing.  The  relatively  small  area  of  surface  engaged 
cuts  down  the  friction  materially  and,  consequently,  the 
brake  efficiency. 

In  the  simple  type  of  rigid  shoe,  one  end  of  which  is 
pivoted  fast  to  the  spider,  the  other  end  being  acted  upon 
by  the  cam,  as  in  Fig.  2,  or  the  toggle,  as  in  Fig.  3,  the 
greatest  pressure  will  be  on  that  part  of  the  lining  closest 
to  the  fixed  pivot  and  the  pressure  will  taper  off  to  zero 
at  the  tip.  Unless  specific  provisions  are  made  to  the 
contrary,  the  movement  of  such  a  shoe  will  vary  as  the 
.  distance  from  the  pivot,  so  that  the  portion  of  the  lining 
closest  to  the  pivot  will  have  the  greatest  pressure  if 
it  is  brought  into  contact  with  the  drum,  and  still  have 
so  little  movement  that  it  may  not  establish  the  desired 
amount  of  contact  and  hence  be  ineffective.  On  the 
other  hand,  the  portion  of  the  brake  near  the  other  end 
of  the  shoe,  being  at  the  distance  most  remote  from  the 
fulcrum  point,  will  have  but  very  little  pressure  on  the 
drum,  the  pressure  it  obtains  being  all  from  the  direct 
action  of  the  cam  or  toggle.  To  give  full  contact  area, 
brake  linings  should  be  cut  back  from  the  end  of  the  shoe. 

A  band  brake,  examples  of  which  are  shown  in  Figs. 
4  and  5,  will  give  practically  100  per  cent  surface  con- 
tact, which,  of  course,  is  highly  advantageous  not  only 
from  the  standpoint  of  effectiveness  but  from  the  stand- 
point of  quietness  in  the  brake  action  and  the  life  of 
the  lining.  It  is  a  well-established  fact  that  brake  squeal 
is  due  largely  to  concentration  of  the  braking  pressure 
on  limited,  areas  of  braking  surface.  These  high  spots 
or  contact  points,  being  highly  stressed,  are  caused  to 
chatter  and  set  up  vibrations.  There  are  many  band 
brakes  in  use  to-day  which,  although  designed  primarily 
on  the  contracting  band  principle,  do  not  really  work 
out  in  this  way.  Instead  of  causing  the  operating  levers 
of  the  brake  shoe  to  draw  the  band  down  snugly  over 
the  entire  surface  of  the  drum,  the  construction  of  the 
brake  toggles  is  such  as  simply  to  bring  great  pressure 
on  the  few  inches  of  the  brake  band  nearest  the  toggle, 
and  the  rest  of  the  brake  shoe,  which  probably  repre- 
sents nearly  75  per  cent  of  the  possible  braking  area, 
is  doing  very  little  or  no  work. 

External  brakes  for  passenger  cars  can  be  used  with 
lighter  drums  than  internal  brakes  because  the  expan- 
sion of  tlie  drum,  due  to  heating,  does  not  reduce  but 
rather  increases  the  power;  whereas,  internal  brakes 
have  insufficient  travel  on  the  levers  to  follow  up  the 
increased  circumference.  Neither  does  the  distortion 
of  a  thin  drum  noticeably  affect  the  power  of  the  brake 
in  contrast  with  internal  brakes  which,  except  in  the 
wrap-up  internal  type,  rarely  fill  the  circumference  of 
the  drum,  and  especially  in  the  case  of  internal  shoe 
brakes  where  practically  no  more  than  half  of  the  drum 
circumference  is  utilized.  In  such  cases  the  drum  must 
be  stiffened  or  ribbed  to  minimize  distortion.  Exposure 
to  dirt  and  sometimes  a  rather  unsightly  appearance 
are  objectionable  features  of  the  external  brake.  The 
cheapness  of  manufacture  and  upkeep  has  been  respon- 
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^ible  largely  for  the  popularity  of  this  type  of  brake 
on  passenger  vehicles.  The  external  brake  is,  of  course, 
very  accessible.  Consequently,  it  is  used  as  the  foot 
brake  because  of  the  relative  ease  of  relining  and  to 
reduce  the  cost  of  upkeep. 

Uniform  and  Effective  Braking  Power 

To  secure  uniform  and  effective  braking  power  the 
operating  levers  of  the  brake  should  be  of  such  construc- 
tion as  to  not  only  draw  the  brake  band  against  the 
entire  surface  of  the  drum,  but  the  operating  principle 
should  be  such  as  to  draw  this  brake  shoe  band  down 
with  uniform  pressure  on  the  brake  drum.  If,  when  the 
brake  pedal  is  pressed  down  and  the  operating  levers  of 
the  brake  shoe  begin  to  tighten,  the  pressure  of  the 
brake  shoe  is  50  per  cent  more  on  one  side  of  the  drum 
than  on  the  other,  it  is  obvious  that  the  effectiveness  of 
the  brake  has  been  lowered  greatly,  and  the  condition 
created  that  is  apt  to  cause  the  squeal  that  is  giving 
so  many  builders  of  cars  much  anxiety  at  present. 

It  will  sometimes  be  found  that 
brake  band  linings  are  not  worn  at 
the  ends  where  the  toggles  are,  or  at 
the  hinge  point  to  a  perceptible  extent, 
but  that  they  are  worn  through  to  the 
steel  at  a  point  about  one-half  way 
between  the  hinge  of  the  brake  and 
the  operating  toggles.  This  condition 
is  due  purely  to  an  imperfect  arc  of  a 
steel  band.  The  band  either  has  been 
bent  or  sprung,  or  it  never  was  shaped 
up  so  as  to  conform  to  the  circum- 
ference of  the  brake  drum  against 
which  it  was  intended  to  work.  An- 
other point  of  weakness  is  that  when 
the  adjustment  of  the  brake  is  too 
close  to  the  drum  the  blowing  in  of 
sand  on  a  sandy,  dirty  road  can  create 
objectionable  friction  between  the  sur- 
faces of  the  brake  shoe  and  the  drum. 
There  is  no  perceptible  drag  while  the 
car  is  clean,  but  as  soon  as  a  sandy  type  of  road  is  en- 
countered,  considerable   drag   is   introduced. 

Drag  is  due  also  to  insufficient  strength  of  the  releas- 
ing mechanism;  or  the  action  of  the  brake  may  not  be 
adequate  to  insure  a  proper  release  of  the  brake  band 
from  the  drum  when  the  brake  pedal  is  released  by  the 
driver,  as  shown  in  Fig.  2.  When  the  car  is  new,  it  may 
work  very  nicely;  however,  traveling  in  the  dust  and 
mud  of  the  road  for  some  months  often  has  the  effect 
of  causing  the  parts  to  work  heavily.    It  is  not  uncom- 


most  efficient  radiation  is  secured  when  the  entire  outer 
.surface  of  the  drum  is  exposed  to  the  air.  With  refer- 
ence to  heat  radiation  from  the  drum,  it  would  be  verv* 
hard  to  imagine  any  worse  condition  possible  than  that 
obtained  in  the  conventional  internal  and  external  types 
of  brakes  used  on  the  majority  of  passenger  cars  and 
on  many  of  the  lighter  trucks.  No  more  efficient  insula- 
tion could  be  imagined  than  the  two  asbestos  linings, 
one  applied  within  the  inner  and  the  other  on  the  exter- 
nal surface  of  the  drum,  when  both  sets  of  brakes  are 
engaged.  For  normal  driving  over  level  countrj',  such 
a  system  is  all  that  is  necessarj',  of  course,  because  the 
length  of  time  of  brake  application  is  insufficient  to  raise 
the  temperature  of  the  drum  beyond  a  safe  value.  On 
the  other  hand,  as  soon  as  cars  equipped  with  brakes  of 
this  type  attempt  to  negotiate  any  long,  steep  hills,  rely- 
ing on  their  brakes  alone,  they  get  into  trouble.  In  other 
words,  it  is  perfectly  possible  to  burn  out  the  brakes 
on  even  the  best  of  our  passenger  cars  on  a  trip,  say, 
over  the  Lincoln  Highway  from  Philadelphia  to  Pitts- 


Fig.  3 — Internal  and  external  brakes  used  on  the  Lafayette  car.  The  external-con- 
tracting  band  brake  Is  operated  by  a  bell-crank  and  the  Internal-expanding  brake  is 
actuated  by  a  double-adjustable  toggle.  Fig.  4 — Double  internal  and  external  brakes 
used  on  the  Marmon  car.  This  is  a  cam-operated  internal-expanding  brake  which  is 
anchored    In   the    usual   way  with    a   bell-crank-operated    contracting-band   type   on   the 

same     drum 


burgh,  where  the  long,  steep  grades  of  the  Allegheny 
Mountains  must  be  encountered.  The  motorist  has  only 
one  resource  and  tha+  is  to  use  his  engine  for  a  brake. 
If  he  fails  to  do  this,  or  does  not  know  how  to  do  it,  his 
brakes  will  fail. 

Side-by-side  internal  brakes,  which  allow  the  external 
surface  of  the  brake  drum  to  be  exposed  and,  conse- 
quently, permit  more  rapid  radiation,  are  only  a  partial 
solution  of  this  problem.  The  bi-ake  drum  becomes 
heated  upon  the  application  of  one  set  of  brakes  for  any 


mon  for  the  springs  used  to  release  the  brake  shoes  to  considerable  length  of  time,  of  course,  and  there  is  no 
prove  inadequate  for  their  work,  and  this  results  in  a  great  advantage  in  being  able  to  alternate  the  use  of  the 
drag  on  the  car,  premature  wear  on  the  face  of  the  shoe  two  braking  system,  since  both  sets  in  use  are  compelled 
and  often  the  generating  of  sufficient  heat  to  blister  the  to  operate  against  the  same  hot  drum.  Another  draw- 
paint  on  the  brake  drum.  A  brake  drum  should  be  very  back  to  the  double  internal  brake  is  that,  unless  the 
well  fitted  and  run  true.  Many  brake  drums  run  out 
over  1/64  in.  and,  as  the  clearance  between  the  liner  and 
the  brake  drum  is  generally  less  than  this  amount,  the 
brake  lining  is  in  frequent  cases  rubbing  continuou.sly. 


Exposed  and  Protected  Types 

From  the  standpoint  of  heat  radiation,  the  exposed 
type  of  brake  is  evidently  best  on  account  of  the  ability 
to  secure  air  circulation  and  consequently  more  rapid 
heat  dissipation.  Unfortunately,  however,  especially  on 
rear-wheel  applications,  the  open  type  of  brake  is  sub- 
ject to  the  severe  drawback  of  exposure  to  water,  dust 
and  grit.  Because  of  the  composition  of  the  brake  lin- 
ings, which  are  heat-resisters  primarily,  practically  all 
of  the  radiation  is  from  the  drum  and,  naturally,  the 


manufacturer  has  been  unusually  careful,  there  is  a  ten- 
dency to  sacrifice  brake  shoe  widths  on  this  type  of  brake 
layout  to  accommodate  the  widths  of  *he  drum  without 
getting  too  deep  a  brake  drum  flange,  which,  of  course, 
requires  an  exceptionally  deep  draw  in  manufacturing 
the  drum.  Two  concentric  drums  on  each  wheel  would 
separate  the  two  braking  systems  entirely  from  each 
other,  of  course,  but  introduce  complications  that  lead 
to  rattles  and  possibly  even  structural  weakness.  Fur- 
thermore, the  inner  drum  is  apt  to  be  of  insufficient 
diameter  and,  consequently,  the  inner  brake  of  insuffi- 
cient surface  area.  It  is  very  difficult  to  design  a  brake 
of  this  kind  that  is  not  too  light  to  have  sufficient 
strength  and  still  be  crowded  into  the  necessarily  con- 
fined space  provided.     In  addition,  the  inner  brakes  will 
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be  very  apt  to  have  insufficient  radiating  surface  on 
account  of  the  insulating  effect  of  the  outer  brakes.  To 
obviate  the  use  of  the  single  drum  for  the  two  sets  of 
brakes,  one  is  f6rced  to  consider  the  propeller  shaft 
brake,  or  front  wheel  brakes,  of  which  more  will  be 
said  later. 

Brake- Actuating  Means 

The  placing  of  the  service  and  the  emergency  brakes 
on  the  inside  of  the  drum  has  an  advantage  in  the  greater 
protection  from  dirt,  but  in  this  case  both  sets  of  brakes 
have  to  be  cam-actuated.  Where  only  one  internal  brake 
is  used,  the  toggle  construction  can  be  utilized. 

Brake  actuating  means  are  so  well  known  that  there 
is  no  need  of  discussing  them  in  this  paper.  The  prac- 
tice on  the  external  contracting  type  is  practically  uni- 
versally in  favor  of  the  pivot  anchor  directly  opposite 


Fig.    5 — Double    internal    and    external    expanding    band 

type   of   brake   used    on    the    Packard   twin-six    car,    the 

former    being    cam-operated 

the  contracting  mechanism.  The  brake  segments  are 
formed  with  eyes  for  the  anchorage  joint  or  the  steel 
bands  have  a  fitting  that  is  riveted  to  them  to  serve  the 
same  purpose.  The  brake  support  consists  of  a  bracket 
secured  to  the  rear  axle  tube  or  to  the  radius  rod.  The 
contracting  mechanism  is  nearly  always  a  floating  bell 
crank  lever  similar  to  that  shown  in  Fig.  3,  to  the  short 
arm  of  which  one  end  of  the  brake  band  is  connected  by 
a  riveted  bracket,  while  the  other  end  of  the  band  con- 
nects through  a  short  link  to  the  fulcrum  of  the  bell 
crank.  The  operating  rod  is  connected  to  the  long  arm 
of  the  bell  crank.  The  short  link  is  hinged  to  the  free 
end  of  the  brake  band  and  passes  through  the  fulcrum 
pin,  the  bell  crank  being  forked  at  the  lower  end.  A 
butterfly  nut  is  screwed  over  the  end  of  the  link  and 
provides  a  convenient  adjustme.'t  The  adjustment  is 
locked  by  the  spring  surrounding  the  link,  which  forces 
the  arms  of  the  bell  crank  over  the  flat  end  of  the  wing 
nut,  thus  preventing  it  from  turning.  The  coil  springs 
help  at  the  same  time  to  release  the  band  when  the  pres- 
sure is  taken  off  the  brake  lever.  This  method,  while 
offering  a  simple  and  efficient  means  of  applying  the 
brakes,  has  also  the  advantage  of  providing  a  simple 
adjustment  means. 

The  operating  means  for  expanding  b-  akes  are  of  four 
types;  the  cam  as  shown  in  Fig.  5,  the  toggle  illustrated 
in  Fig.  3,  the  wedge  and  the  double-arm  lever.  In  the 
cam  type  the  internal  shoes  are  pivoted  opposite  the  ex- 
panding point.  An  expanding  cam  is  placed  between  two 
flat  surfaces  or  is  contoured  to  fit  a  follower  surface  that 
permits  spreading  the  shoes  apart  to  secure  their  con- 
tact with  the  drum.  The  toggle  expanding  mechanism 
also  is  employed  very  frequently.     In  this  the  ends  of 


the  brake  segments  are  connected  by  a  pair  of  toggle- 
links  from  the  joints  of  which  another  link  runs  to  a 
bell  crank  whose  shaft  has  a  bearing  in  the  brake  sup- 
porting bracket.  Sometimes  one  or  both  of  the  toggle 
links  are  adjustable.  The  toggle  mechanism  and  the 
cam  both  have  the  advantage  that  they  afford  quick  en- 
gagement at  first,  and  then  a  slower  engagement  as  the 
movement  progresses.  In  other  words,  a  greater  lever- 
age is  obtained  when  desired  and  so  is  greater  speed. 
The  wedge  expander  is  simply  the  action  of  a  wedge  that 
is  forced  between  the  two  ends  of  the  segments,  spread- 
ing them  apart  in  the  same  way  as  the  cam,  and  the 
double-arm  mechanism  consists  simply  of  two  levers 
that  throw  over  a  center,  forcing  the  ends  of  the  seg- 
ments apart  when  a,ctuated. 

Little  need  be  said  regarding  brake  releasing  except 
that  the  anti-drag  features  on  brakes  should  be  suffi- 
ciently strong  to  free  the  bands  or  shoes  from  the  drum 
positively  on  disengagement.  There  are  too  many  in- 
stances of  dragging  brakes,  due  to  having  these  made  too 
weak  for  the  purpose.  The  type  of  brake  adjustment  se- 
lected will,  of  course,  depend  on  the  design  of  the  brake- 
operating  mechanism.  With  some  types  of  mechanism, 
such  as  the  cam  expanders  used  in  internal  expanding 
brakes,  these  adjustments  are  difficult  to  make.  How- 
ever, the  question  of  adjustment  is  one  of  a  detailed  na- 
ture that  is  of  great  consequence  in  one  or  two  particu- 
lars. In  the  first  place,  the  adjustment  should  be  ex- 
tremely accessible  so  that  the  owner  can  adjust  his  own 
brakes,  or,  if  he  needs  to  have  them  adjusted,  so  that  his 
bill  for  this  work  will  be  as  small  as  possible.  Another 
important  matter  regarding  brake  adjustment  is  that  it 
should  be  arranged  so  as  to  preclude  much  possibility  of 
upsetting  the  layout  of  brake  centers  when  it  is  made. 
It  i^  very  encouraging  to  note  that  there  is  a  marked 
tendency  to  increase  the  diameter  of  the  brake-drums 
even  on  the  lighter  cars.  We  have  always  had  fairly 
good-sized  brakes  on  our  heavier  and  more  expensive 
cars,  but  it  is  well  known  that  this  is  a  feature  that  has 
been  neglected  on  the  light  and  medium-weight  cars, 
particularly  those  which  sell  for  a  low  price.  Few,  if 
any,  brake-drum  sizes  have  been  worked  out  by  formula. 
Most  of  them  have  been  made  by  guesswork  at  the  start 
and  increased  gradually  as  complaints  come  in  from 
owners  and  dealers  as  to  the  braking  ability  of  the  cars. 

Formula  for  Brake-Drum  Size 

I  have  checked  a  formula  that  was  worked  out  by  a 
passenger  car  engineer  who  had  given  the  subject  con- 
siderable attention.  It  gives  results  that  are  very  good 
in  the  light  of  present  accepted  practice.    The  formula  is 

d=UWf  ^2W)    +1.5]    -TT 

d  =  Diameter  of  the  brake-drum  in  inches 
/  =  Factor  of  0.045  sq.  in.,  or  the  total  effective  serv- 
ice-brake   surface    per    pound    of   the    maximum 
weight  of  car 
W  =  Maximum  weight  of  car  and  load  in  pounds 
w  =  Assumed  width  of  brake  in  inches 
1.5  =  Allowance  for  clearance  between  the  ends  of  the 
brake-lining 

Applying  the  formula  to  the  Ford  car  and  assuming  the 
total  weight  to  be  2500  lb.  with  passengers  and  a  1  Va- 
in, width  of  brake  band,  it  will  give  a  drum  diameter  of 
12.4  in.  or,  say  121/2  in.  This  would  be  about  correct  for 
this  size  of  car.  Applying  this  formula  to  a  large,  closed 
car  having  a  weight  with  passengers  of  say  6000  lb.  and 
a  2y2-in.  width  of  brake  band,  it  would  give  a  ITVa-in. 
diameter  of  brake  drum. 

A  brake  exercises  its  maximum  efficiency  when  it  is 
just  short  of  locking  the  wheels.    This  has  been  demon- 
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strated  in  railroad  practice  and  is  well  known  by  experi- 
enced drivers. 

It  will  be  interesting  to  note  what  is  considered  good 
braking  in  the  ordinary  rear-wheel-brake  application  in 
stopping  a  vehicle.  Table  1  has  been  taken  from  a  test 
made  on  a  car  which,  with  passengers,  weighed  close  to 
4000  lb. 

TABLE    1 — REAR-WHEEL   BRAKE   STOPPAGE-ABILITY 

Distance  Required  for  Standard  Given  by 

Speed,  Stop  on  Actual  Test,  Thermoid  Rubber  Co., 

m.p.b.  ft. — in.  ft. — in. 

10  9—  0  9—2.4 

20  34—11  .37—0.0 

25  53—  7  58—0.0 

30  74—  5  83—3.6 

40  135—  6  148—0.0 

50-  178—  0  231—0.0 

An  allowance  of  17  lb.  of  car-weight  per  sq.  in.  of 
brake  area  can  be  recommended  for  light  and  medium- 
weight  cars;  20  lb.  for  heavier  cars,  and  30  to  50  lb.  for 
medium  and  heavy  trucks.  Although  the  diameter  of 
the  brake  is  the  main  consideration  in  determining  the 
holding  power,  since  it  determines  the  braking  or  re- 
tarding leverage,  the  width  of  the  brake  is  a  highly  im- 
portant factor.  On  the  other  hand,  engineers  should 
not  be  misled  into  putting  too  great  a  width  on  the 
brake,  because  of  the  difficulty  to  secure  a  full  contact 
between  the  linings  and  the  drum  when  the  brake  is  new 
or  when  the  lining  is  replaced.  The  engineer  who  recom- 
mends the  formula  presented,  after  having  determined 
the  size  of  the  drum  (assuming  that  he  is  designing  an 
internal  contracting  brake),  lays  out  the  contracting 
mechanism  so  that  the  operating  lever  hangs  down  and 
the  pull  on  it  is  in  the  opposite  direction  to  that  of  the 
torque  reaction.  After  having  located  properly  the  cen- 
ter of  the  eye  of  the  operating  lever  as  near  the  center 
of  the  torque-reaction  circle  as  possible  to  keep  the 
brakes  from  grabbing,  the  linkage  is  then  laid  out  to 
produce  a  30-lb,  pedal-pressure  to  lock  the  wheels. 

Brake  Operating  Mechanisms 

The  linkage  ratio  generally  is  determined  finally  by  ex- 
perimenting. So  far  as  we  know,  there  is  no  formula 
that  is  reliable  enough  to  recommend.  Tentative  link- 
age-ratios are  first  determined  by  assuming  a  5-in.  stroke 
at  the  pedal  and  juggling  this  with  the  stroke  of  the 
lever  that  operates  the  contracting  mechanism  on  the 
drum,  as  determined  by  the  layout.  The  cross-shaft  lo- 
cation and  the  location  of  the  center  line  of  the  eyes  of 
the  levers  on  the  cross-shaft  can  be  determined  by  mak- 
ing a  half-size  wood  model  of  the  main  leaf  of  the  rear 
spring,  and  this  is  fastened  to  the  drawing  on  the  board 
by  wooden  pins  and  shackles  representing  actual  condi- 
tions. Fastened  to  the  wooden  single-leaf  spring  is  a 
simulation  of  the  rear-axle  with  the  location  of  the 
brake  operating-lever  eyes.  The  model  is  then  moved 
upward  and  downward  a  distance  representing  the  maxi- 
mum deflection  of  the  spring.  The  curve  of  the  move- 
ment of  the  lever  eye  is  then  easily  plotted;  the  curve 
for  torque  reaction  also  can  be  plotted;  and  from  these 
data  it  is  easy  to  determine  accurately  the  proper  loca- 
tion of  the  centers  of  the  eyes  to  the  levers  on  the  cross- 
shaft.  This  layout  can  be  checked  experimentally  by 
bolting  a  metal  shield  to  the  frame  of  the  car  between  it 
and  the  brake-drum,  to  which  drawing  paper  is  glued. 
Pencils,  held  against  the  paper  by  spring  plungers,  are 
located  in  the  same  planes  as  the  operating-lever  eyes 
and,  when  the  car  is  driven,  trace  the  actual  movement 
of  the  lever  eyes  for  torque  reaction  and  spring  deflec- 
tion. These  curves  are  then  checked  against  the  curves 
determined  on  the  drawing-board  layout  and  the  levers 
and   their   locations   are   then   determined  finally.     The 


engineer  who  uses  this  method  states  that  it  has  never 
failed  to  produce  a  good  braking  system. 

The  subject  of  proper  layout  for  the  brake  linkage  is 
a  large  one  in  itself.  This  matter  was  covered  verj-  fully 
in  a  paper  on  the  Correct  Location  of  Brake  Levers, 
by  Walter  C.  Baker.  With  the  Hotchkiss  drive  this  is  a 
ver}^  important  matter,  and  is  now  receiving  the  consid- 
eration it  deserves,  although  a  few  car  builders  have 
realized  the  importance  of  it  for  some  time.  It  is  a 
fact,  however,  that  an  alarming  percentage  of  automo- 
biles having  the  Hotchkiss  type  of  drive  give.s  a  very  un- 
satisfactory brake  action  over  a  rough  road.  I  have 
noticed  some  extreme  cases  where  the  links  have  been 
far  off  from  the  desired  center.  In  one  particular  in- 
stance, when  driving  a  certain  car  not  long  ago,  the  pedal 
moved  through  3  or  4  in.  of  travel  when  running  over 
extremely  rough  roads,  and  actually  applied  the  brakes. 
When  attempting  to  apply  the  brakes  over  roads  of  this 
kind,  the  wheels  would  alternately  lock  and  release  as 
the  obstructions  in  the  road  were  encountered,  causing 
a  tremendous  chatter  to  be  set  up  that  not  only  made 
driving  very  unpleasant,  but  was  extremely  hard  on  the 
tires  as  well  as  on  the  entire  structure  of  the  car.  Mr. 
Baker  described  in  his  paper  the  use  of  a  simple  measur- 
ing device  that  permitted  locating  the  proper  center  for 
the  link-eyes.  This  center  should  coincide  with  the  cen- 
ter of  torque  rotation  and  the  center  of  spring  flexure 
so  that  little  or  no  pedal  action  can  be  caused,  either  by 
the  flexure  of  the  springs  or  by  the  torque  reactions  in 
the  rear  axle  tube  to  which  the  brake  support  is  con- 
nected. 

An  important  point  that  should  be  taken  into  con- 
sideration in  determining  the  position  of  the  operating 
levers  is  that  the  pulling  levers  should  all  be  arranged 
so  that  they  will  start  in  the  longest  position,  or  at 
approximately  90  deg.  in  relation  to  the  rod,  and  end 
their  movement  at  the  shortest  radius  and  with  angles 
greater  than  90  deg.  The  pulled  levers  are  arranged  to 
start  operating  at  their  shortest  radius  and  end  their 
movement  at  the  longest  radius  with  an  angle  of  approxi- 
mately 90  deg.  when  the  brakes  are  applied.  There  is  a 
general  belief  that  the  best  results  can  be  obtained  by 
the  use  of  brake-rods  having  front  joints  that  are  as 
nearly  as  possible  in  line  with  the  front  pivot  of  the 
radius-rods  or  torsion-tube,  where  used,  or  with  the  front 
spring-eye  of  the  rear  spring  in  the  Hotchkiss-drive  ar- 
rangement. Good  results  can  be  obtained  when  the 
rear  ends  of  the  rods  are  joined  to  brake  levers  at  the 
back  of  the  axle,  instead  of  at  the  front.  In  this  position, 
the  radius  of  their  motion  is  longer  and,  consequently, 
the  chord  of  the  arc  through  which  they  travel  in  re- 
sponse to  spring  action  is  flatter,  producing  less  push- 
and-pull  eff"ect.  This  position  sometimes  has  the  advan- 
tage of  placing  the  rear  ends  of  the  rods  where  they  are 
more  accessible  for  adjustment.  To  emphasize  this  point 
of  adjustment  it  must  be  pointed  out  that  poor  adjust- 
ments often  will  spoil  a  good  brake-layout.  The  burden 
of  blame,  however,  should  be  borne  by  the  designer,  be- 
cause of  his  failure  to  provide  adjustments  that  are 
more  nearly  fool-proof.  The  brake  adjustment  means 
should  be  simple  and  accessible  so  that  the  operator  can 
keep  the  brakes  properly  set  up.  It  should  be  possible 
to  take  up  wear  on  a  brake  by  hand,  without  the  use  of 
any  tools,  the  adjustment  being  made  so  as  to  be  self- 
locking  and  proof  against  loosening  from  vibration  or 
road  shocks. 

Brake  Equalizers 

Regarding  brake  equalizers,  there  are  two  directly 
opposite  schools;  one  believes  that  brakes  cannot  be 
equalized  commercially,  and  the  other  uses  brake  equal- 
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izers  as  stock  practice  only  on  the  service  brake,  gener- 
ally, but  sometimes  on  both.  The  reasons  given  by  both 
sides  are  interesting  and  cast  some  light  on  the  entire 
question  of  brake-linkage  layout.  Some  of  those  who  do 
not  use  equalizers  believe  in  equalization,  but  think  that 
it  is  secured  inherently  in  the  mechanism  that  they  em- 
ploy, without  a  special  equalizer-bar.  Equalization  is 
secured  by  some  of  the  companies  through  use  of  cross- 
shafts  that  are  sufficiently  long  and  flexible  to  spring 
enough  to  distribute  the  pressure.  This  has  the  advan- 
tage that  in  case  rods,  pins  or  any  parts  break  or  be- 
come loose  on  one  side,  it  will  not  cause  the  other  brake 
to  be  inoperative.  An  interesting  reason  that  has  been 
cited  against  the  use  of  equalizers  is  that  if  they  are  not 
used  and  if  oil  collects  on  any  one  of  the  brakes  and 
then  the  brakes  are  applied,  greater  braking  is  received 
from  this  wheel  than  if  an  equalizer  were  used.  There 
is  doubtless  a  great  amount  of  difficulty  in  getting  equal- 
izers to  work  so  that  they  will  be  absolutely  certain. 
For  this  reason  they  have  not  been  used  by  many  firms. 
One  builder  states  that  it  is  possible  to  obtain  a  set  of 
equalizers  that  work  perfectly  before  the  car  is  painted 
and  never  work  afterwards,  or  be  very  satisfactory  after 
the  car  is  painted  but  go  out  of  commission  after  the 
first  piece  of  dirt  gets  into  the  brake-shaft  bearing. 

The  question  comes  back  to  whether  the  equalizer  can 
be  made  a  commercial  proposition.  There  is  no  doubt 
that  a  perfectly  equalized  brake  is  better  than  one  that  is 
not  equalized,  the  matter  being  more  of  a  commercial 
one  as  to  whether  brakes  can  be  equalized  so  that  they 
will  remain  so  under  service  conditions.  Of  course,  with- 
out equalizers  it  is  absolutely  essential  that  a  very  care- 
ful adjustment  be  made  in  the  brakes  so  as  to  have  both 
take  hold  with  equal  strength.  When  cars  are  not 
equipped  with  equalizers,  there  is  a  tendency  for  a  brake 
to  take  hold  at  one  wheel  only  if  the  adjustment  is  not 
proper.  The  result  is  that  this  wheel  is  often  swung 
toward  the  center  line  of  the  axis  of  the  car.  In  other 
words,  if  the  brake  that  holds  be  the  rear  right  brake, 
the  rear  end  of  the  car  would  have  a  tendency  to  swing 
to  the  left,  an  action  that  is  dangerous  at  high  speed 
or  over  slippery  roads. 

The  Pro  and  Con  of  Equalizers 

Some  of  the  constructions  of  the  equalizing  bars  are 
very  ingenious.  They  must  be  made  rattle-proof  but  at 
the  same  time  capable  of  taking  all  the  stresses  of  brake 
application  without  noise.  One  company  in  the  low- 
priced  field  uses  two  equalizing  bars  as  well  as  four  pull- 
back  springs  hooked  to  the  rear  axle.  The  result  has 
been  a  low-priced  installation,  particularly  in  view  of  the 
fact  that  it  has  been  necessary  to  run  the  brake  lever- 
age inside  the  frame  with  this  design  It  has  been  found 
economical  by  some  to  put  the  equalizer  on  the  rear  axle. 
This  eliminates  the  necessity  of  having  to  employ  a  more 
extensive  construction  near  the  center  of  the  car.  One 
of  the  best  compensating  devices  is  a  special  differential 
gear  that  has  been  used  for  years  on  the  Rolls-Royce 
and  has  been  seen  on  one  of  the  higher-priced  Ameri- 
can cars  brought  out  within  the  last  two  or  three  years. 

When  all  phases  of  the  matter  are  considered,  it  is 
found  possible  to  get  good  results  with  cither  equalized 
or  unequalized  brakes.  The  question  is  *eally  one  of 
commercial  practice  rather  than  actual  mechanical  pref- 
erence. An  objection  to  unequalized  brakes  is  that  if  the 
connections  to  the  brake  on  one  side  are  a  little  stiffer 
than  the  connections  to  that  on  the  other  side,  the 
brake  on  the  freer  side  will  release  before  that  on  the 
tight  side,  tending  to  cause  skidding.  This  condition  is 
in  rare  cases  so  exaggerated  that  the  freer  side  will  re- 
lease enough  to  allow  the  pedal  to  come  back  to  the  stop 


without  releasing  the  tight  brake.  This  naturally  will 
cause  the  dragging  of  one  brake,  with  an  increased  fuel 
consumption  and  unnecessary  wear  on  the  bands. 

Some  recent  installations  of  cable  equalizers  are  in- 
teresting. Care  should  be  taken  against  stretch  and  ex- 
cessive back-lash.  The  entire  question  of  equalization 
must  be  solved  by  individual  preference,  for  there  is 
much  to  be  said  on  both  sides  and  it  is  feasible  to  get 
good  results  either  with  or  without  equalizers.  It  is 
possible  to  prevent  rattle  in  any  case  throughout  the  en- 
tire linkage  by  the  careful  installation  of  take-up  springs 
which  keep  the  linkage  under  tension  at  all  times. 

Brake  Linings 

There  are  some  qualities  of  brake  lining  that  should 
be  taken  into  consideration.  Good  results  cannot  be  ex- 
pected from  any  brake  lining  unless  the  brakes  are  de- 
signed so  as  to  allow  its  good  qualities  to  assert  them- 
selves. It  is  unfair  to  expect  any  brake  lining  to  give 
good  results  when  the  brake  design  is  such  that  it  is  im- 
possible for  the  heat  generated  in  deceleration  to  be  dis- 
sipated. It  must  be  remembered  that  the  coefficient  of 
friction  of  brake  lining  is  different  when  the  brakes  are 
cool  from  what  it  is  when  they  are  hot.  This  has  been 
demonstrated  very  effectively  by  the  Bureau  of  Stand- 
ards which,  in  co-operation  with  the  Motor  Transport 
Corps  and  the  Society  of  Automotive  Engineers,  has 
made  extensive  tests  of  brake  lining  materials.  Many 
of  these  have  been  published.  One  interesting  fact  was 
demonstrated  regarding  the  coefficient  of  friction.  Dur- 
ing the  long-time  runs  with  cooled  drums,  the  coefficient 
remains  more  nearly  constant  than  during  hot  tests. 
The  average  value  of  the  coefficients  of  a  number  of 
samples  of  brake  linings  was  nearly  0.40.  In  some  places 
it  was  as  low  as  0.30,  while  in  a  few  samples  only  was 
the  average  over  0.50.  The  extreme  values  of  the  co- 
efficients were  approximately  0.28  and  0.60.  The  effect 
of  leakage  of  oil  to  the  brake  shoes  was  demonstrated  in 
these  tests  by  saturating  samples  of  the  lining  with 
oil  and  then  noting  the  coefficient  of  friction.  A  few 
samples  saturated  with  oil  and  with  oil  constantly  sup- 
plied showed  a  coefficient  between  0.10  and  0.20.  After 
discontinuing  the  supply  of  oil,  the  coefficient  rose  in 
from  15  to  30  min.  to  values  between  0.20  and  0.30  and 
was  then  maintained  steadily.  The  question  of  how 
much  brake  area  a  car  should  have  is  one  that  has  been 
given  considerable  attention  since  the  tests  mentioned 
were  made.  One  prominent  manufacturer  of  brake 
lining  states  that  a  car  should  have  a  brake  with  a  sur- 
face equal  to  1  sq.  in.  for  every  17  lb.  of  car  weight. 
This  alludes  to  the  actual  surface  of  brake  lining  that 
should  be  used. 

As  a  general  matter,  it  can  be  stated  that  the  pre- 
vailing view  among  brake  lining  manufacturers  is  that 
the  average  passenger  car  and  truck  is  under-braked 
and,  consequently,  that  too  severe  stresses  are  being 
placed  upon  tlie  lining  and  exaggerated  requirements  ex- 
acted. Looking  at  the  matter  from  the  other  side  of  the 
picture,  one  prominent  engineer  in  the  passenger-car 
field  states  that  he  believes  there  is  much  room  for  im- 
provement in  brake  linings.  Most  of  them  are  woven 
very  loosely  and  are  compressed  easily,  he  says,  "so 
that  the  brakes  frequently  must  be  taken  up  on  account 
of  the  great  pressure  exerted  on  the  brake  shoes  com- 
pressing the  woven  asbestos,  rather  than  because  of  act- 
ual wear  that  has  taken  place." 

The  Engine  As  a  Brake 

It  must  be  admitted  frankly  that  the  heat-dissipating 
qualities  of  our  present  braking  systems  are  not  suffi- 
cient to  care  for  the  extreme  load  of  mountain  driving. 
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To  come  through  safely,  we  must  use  the  engine  as  a 
brake.  If  this  is  acceptable  and  desirable,  there  is  little 
more  to  be  said;  because,  by  using  the  engine  as  a  brake, 
the  braking  system  can  be  nursed  carefully  so  that  it 
will  not  be  worn  out  in  an  unduly  short  period  of  time. 
If,  on  the  other  hand,  the  procedure  is  unsatisfactory 
and  we  should  have  a  braking  system  independent  of  the 
engine,  we  are  driven  to  other  methods.  It  should  be 
stated  that  if  automobile  and  truck  designers  expect  the 
engine  to  be  used  as  a  brake,  the  elements  receiving  the 
braking  stresses,  such  as  the  universal  joints  and  power- 
transmission  parts  in  both  the  gearset  and  the  rear  axle, 
should  be  designed  accordingly.  It  is  necessary  only  to 
stand  at  the  foot  of  the  hill  on  the  New  Jersey  side  of 
the  ferry  from  Dyckman  Street,  New  York  City,  or  at  the 
foot  of  any  of  the  long,  steep  hills  around  Pittsburgh, 
and  listen  to  the  squealing  of  dry  and  overheated  clutch 
and  transmission  bearings  to  realize  that  there  are  many 
instances  in  which  the  engine  and  transmission  system 
is  not  adapted  to  taking  the  braking  stresses. 

Four-Wheel  and  Front-Wheel  Brakes 

The  four-wheel  brake  offers  some  very  interesting  pos- 
sibilities for  both  passenger  cars  and  trucks.  The  chief 
criticism  that  has  been  directed  against  it  is  its  compli- 
cations. Whether  this  will  be  sufficient  to  kill  the  idea 
remains  to  be  seen.  I  believe  that  within  the  next  five 
years  we  will  find  a  very  marked  increase  in  the  use  of 
this  system  of  brakes.  With  a  braking  system  in  which 
all  four  wheels  are  equipped  with  brake  drums,  the 
brakes  being  applied  simultaneously  by  the  service-brake 
pedal,  and  an  emergency  brake  on  the  propeller  shaft,  it 
would  seem  that  a  very  efficient  layout  could  be  obtained. 
We  are  limited  in  braking  ability  by  the  frictional  con- 
tact between  the  tires  and  the  ground.  There  are  four 
points  of  contact  and,  if  all  four  wheels  were  locked,  a 
total  braking  drawbar-drag  of  a  fixed  quantity  would  be 
available  to  stop  the  car.  This  quantity  is  different  for 
every  condition  of  the  ground  but,  inasmuch  as  the  car 
weight  can  be  stated  as  being  approximately  60  per  cent 
on  the  rear  and  40  per  cent  on  the  front  wheels,  if  we 
add  the  two  front  wheels  to  our  braking  equipment,  we 
increase  the  braking  possibilities  by  66  per  cent;  or,  to 
put  it  in  another  way,  we  reduce  the  amount  of  heat 
that  must  be  dissipated  through  the  rear  drums  by  a  like 
amount,  in  bringing  the  car  to  a  stop.  This  reduction 
can  be  made  in  either  the  time  or  the  temperature  factor, 
provided  we  are  bringing  the  car  to  a  stop  within  a 
definite  distance  or  in  the  shortest  possible  time. 

There  is  no  doubt  about  the  increased  efficiency  of 
braking  with  four-wheel  brakes.  The  tendency  to  skid 
is  recognized  to  be  less,  and  the  question  simmers  down 
to  whether  the  additional  complication  necessary  is  com- 
pensated by  the  increased  braking  ability.  It  is  a  fact 
that  the  use  of  front-wheel  brakes  would  tend  to  reduce 
the  number  of  accidents  due  to  skidding.  They  would  be 
well  justified  even  at  a  slight  increase  in  the  cost  of 
manufacture  and  in  spite  of  the  added  complication. 
With  the  present  heavy  traffic  in  all  cities  it  is  not  un- 
usual for  100  or  more  vehicles  to  suffer  skidding  acci- 
dents during  the  morning  or  evening  rush  hours.  In 
the  first  light  snowfall  of  1921  in  Detroit  I  counted  10 
cars,  during  a  single  trip  downtown,  that  had  suffered 
rear-wheel  fracture  due  to  skidding  over  the  slippery 
'  paved  streets  into  the  curbs.  If  front-wheel  brakes 
would  tend  to  cure  this  situation,  as  well  as  to  increase 
the  safety  of  both  pedestrians  and  vehicles  during  wet 
and  slippery  weather,  they  should  be  carefully  consid- 
ered by  the  industry,  which  must  hold  itself  responsible 
for  all  accidents  due  to  imperfection  of  design.  In  hilly 
cities,  such  as  Pittsburgh,  the  number  of  skidding  acci- 


dents in  wet  weather  is  tremendous,  in  spite  of  the  fact 
that  cinders  are  spread  on  nearly  all  of  the  bad  curves 
and  grades  to  prevent  these  accidents.  It  is  useless  to 
say  that  operators  should  not  drive  at  20  to  35  m.p.h. 
down  these  wet  and  icy  hills  and  then  try  to  stop  sud- 
denly. If  they  do  drive  that  way  and  are  within  the 
law,  it  is  incumbent  upon  the  indu.stry  to  provide  brakes 
that  will  meet  the  conditions  if  it  is  possible  to  do  so. 

It  is  possible  to  operate  four-wheel  brakes  mechanical- 
ly, hydraulically,  pneumatically  or  electrically,  AH 
these  methods  have  been  tried  with  varying  degrees  of 
success.  The  hydraulic  system  probably  shows  the 
greatest  promise  at  present  because  of  its  simplicity  and 
also  from  the  standpoint  of  perfect  equalization.  It  has 
received  one  marked  criticism  in  that  failure  of  one  of 
the  pipes  throws  the  entire  sy.stem  out  of  order.  How- 
ever, with  a  suitable  large  transmission  brake  as  emer- 
gency equipment,  this  objection  is  largely  overcome. 

A  criticism  of  some  weight  that  has  been  offered  on 
front-wheel  brakes  is  the  tendency  to  go  into  a  front- 
wheel  skid;  but  this  fault  can  be  overcome.  The  front- 
wheel  skid  is  caused  by  attempting  to  steer  the  car  when 
the  brakes  are  applied.  It  is  apt  to  occur,  for  instance, 
in  going  into  a  curve  at  high  speed  and  attempting  to 
check  the  speed  suddenly.  The  dragging  action  of  the 
iiont  wheels  on  the  ground,  enhanced  by  the  angle  at 
which  the  wheels  are  turning  in  steering,  will  throw  the 
car  into  a  front-wheel  skid  if  the  ground  is  at  all  slip- 
pery, or  covered  with  a  loose  and  non-adhering  top- 
dressing.  A  remedy  for  this  is  to  make  the  rear-wheel 
brakes  slightly  more  powerful  than  the  front-wheel 
brakes. 

Truck  Brakes 

On  truck  brakes,  the  following  statements  have  been 
made  by  an  engineer  specializing  in  this  work  and  seem 
to  represent  what  is  considered  good  practice. 

(1)  Truck  brakes  should  be  designed  in  terms  of  truck 
weight  in  pounds  per  square  inch  of  lining.  This 
has,  of  course,  a  distinct  bearing  upon  the  dura- 
bility of  linings.  It  is  a  very  much  neglected  factor 
in  some  designs.  A  weight  of  from  30  to  50  lb. 
per  sq.  in.  of  lining  for  a  hand-brake  on  the  rear 
wheels  gives  satisfactory  results.  For  a  foot- 
brake  applied  to  the  transmission,  a  greater  value 
can  be  used,  namely,  100  to  150  lb.  per  sq.  in.  In 
both  cases  a  smaller  value  is  much  to  be  preferred; 
in  fact,  the  lower  this  can  be  kept  the  better 

(2)  The  average  brake  lining  will  give  the  best  results 
provided  :he  pressure  does  not  exceed  100  lb.  per 
sq.  in.;  as  in  item  (1),  the  lower  the  pressure  is, 
the  better  the  results  become 

(3)  Calculations  should  be  made  for  leverage  on  a 
value  of  about  26  to  1  for  the  transmission  brake; 
50  to  1  for  the  hand-brake  on  the  rear  wheels; 
and  20  to  1  for  the  foot-brake  on  the  rear  or  the 
front  wheels ;  these  values  have  been  found  through 
experience  to  be  very  r^tisfactory 

(4)  The  average  man  can  exert  a  pressure  of  approx- 
imately 200  lb.  on  a  pedal  and  about  a  100-lb.  pull 
on  a  lever.  It  should  be  remembered  that  75-per 
cent  efficiency  for  linkage  is  a  high  figure  in  view 
of  the  fact  that  the  joints  invariably  lack  lubricant 
and  therefore  stick 

(5)  Other  important  values  are  0.25  for  the  coefficient 
of  friction  of  fabric  and  0.50  for  the  coefficient  of 
friction  of  the  tire  on  the  road 


ANEW  course  in  aviation  has  been  added  to  the  curric- 
ulum of  the  Research  University  in  Washington. 
Special  attention  is  paid  to  airplane  engines  and  the  course 
has  appealed  to  many  automobile  mechanics  who  have  be- 
come interested  in  this  type  of  engines.  Both  resident 
and  correspondence  courses  are  offei-ed. 
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France  Tests  Trucks  and  Tractors 

for  Military  Service 

Three  types  entered  in  trials  to  determine  on  what  makes  subsidies  shall 
be  granted.  Classes  included  agricultural  tractors  for  hauling  155  mm. 
guns;  7V2  ton  trucks  for  carrying  light  tanks  and  four-wheel  drive 
artillery  tractors  for  pulling  15  and  20  ton  loads.    Three  makes  fail. 


By  W.  F.  Bradley 


F 


[RANGE  having  decided  to  motorize  her  entire  ar- 
tillery service,  has  just  completed  a  series  of 
trials  to  ascertain  what  makes  of  trucks  and  trac- 
tors shall  be  granted  State  subsidies.  As  in  the  past,  it 
is  desired  to  develop  types  of  vehicles  which,  while 
suitable  for  agricultural  or  business  purposes,  can  also 
be  used  to  advantage  by  the  army  in  case  of  war,  thus 
making  it  unnecessary  for  the  Government  to  maintain 
big  fleets  which  will  be  little  used  and  will  be  costly  to 
keep  up.  In  order  to  attain  this  end  the  Government 
offers  purchase  and  maintenance  subsidies  to  the  own- 
ers of  trucks  and  tractors  meeting  with  its  require- 
ments. 

The  trials  just  brought  to  a  close  were  for  three  dis- 
tinct types:  agricultural  tractors  to  be  used  for  haul- 
ing 155  mm.  guns  across  country;  TVa-ton  trucks  for 
carrying  light  tanks,  and  four-wheel  drive  artillery  trac- 
tors pulling  15  and  20-ton  loads  and  capable  of  operat- 
ing over  good  roads  and  across  country  to  a  certain  ex- 
tent. 

Only  Four-Wheel  Drive  Admitted 

Because  the  army  would  admit  only  four-wheel  drive 
and  creeper  band  agricultural  tractors,  the  competitors 
in  this  class  were  reduced  to  Renault,  Peugeot,  Pavesi 
and  Blum-Latil,  each  with  two  machines.  The  Renaults 
and  the  Peugeots  are  creeper  band  purely  agricultural 
type  tractors,  with  four-cylinder  engines;  the  Pavesi  is 
a  four-wheel-driver,  with  a  twin-6ylinder  horizontal  en 
gine  and  metal  wheels,  and  is  also  a  purely  agricultural 
type.  The  Blum-Latil  differs  from  the  others  by  being 
a  road  tractor  with  semi-elliptic  springs  and  rubber- 
shod  driving  wheels. 

In  order  to  test  the  suitability  of  these  tractors  for 
artillery  service,  each  one  was  kept  <it  work  for  fifteen 
days  on  prepared  tracks  on  the  artillery  camp,  near 
Versailles,  where  they  had  to  haul  a  155  mm.  gun,  on  a 
four-wheel  gun  carriage,  weighing  about  4  tons.  The 
conditions  were  such  as  would  be  met  with  in  actual 
warfare,  for  the  tracks  comprised  thick  mud,  short, 
steep  gradients,  shallow  trenches  and  a  certain  amount 
of  haulage  over  hard  roads.  Over  an  average  cross- 
country stretch  the  tractors  had  to  show  u  speed  of  3.1 
miles  an  hour,  while  the  stunt  performances  comprised 
longitudinal  stability  on  a  40  per  cent  gradient  and  lateral 
stability  on  a  70  per  cent  gradient. 

The  Renault,  Peugeot  and  Pavesi  machines  gave  equal 
performances.  Greatest  interest  lay  in  the  Blum-Latil 
machine  which,  although  not  an  agricultural  tractor, 
met  the  technical  requiioments,  and,  consequently,  was 
eligible    to    start    in    the    competition.      This    machine 


proved  itself  equal  to  the  others  for  general  haulage 
across  country  and  over  mud  roads,  but  owing  to  its 
higher  center  of  gravity  was  unable  to  meet  the  re- 
quirements regarding  lateral  stability.  When  working 
on  soft  roads,  or  away  from  made  roads,  chains  were 
used  on  all  four  wheels,  but  under  similar  conditions 
the  Pavesi  agricultural  tractor  was  obliged  to  fit  four 
or  five  strakes  to  each  of  its  wheels.  Under  very  heavy 
going  the  speed  of  the  machines  was  practically  equal, 
but  on  normal  cross-country  work  the  wheel  type  tractors 
were  faster  than  the  creeper  band  machines,  and  as  soon 
as  hard  roads  were  reached  the  Blum-Latil  had  an  im- 
mense advantage. 

Having  fulfilled  the  road  tests  the  four  makes  of  trac- 
tors are  being  stripped  for  a  close  technical  examination, 
which  will  determine  whether  they  are  to  be  accepted  as 
artillery  types  and  be  given  the  advantage  of  a  State 
subsidy. 

Berliet,  Renault  and  Dewald  entered  in  the  TVa-ton 
truck  competition,  each  maker  having  two  vehicles.  This 
type  of  truck  is  required  by  the  French  army  for  the 
rapid  transportation  of  light  Renault  tanks,  which 
weigh,  together  with  their  crew  and  all  equipment,  from 
7  to  7V2  tons.  Although  a  truck  of  this  capacity  is  not 
extensively  employed  in  France,  there  is  nothing  in  the 
military  regulations  which  would  mitigate  against  its 
general  use.  Designers  are  given  a  very  free  hand,  the 
only  important  restrictions  being  in  the  body  space, 
which  must  be  equal  to  148  by  78  in.,  in  order  to  receive 
a  tank. 

How  Various  Makes  Performed 

The  two  Berliets  had  to  be  withdrawn  during  the  first 
days  of  the  trials  owing  to  a  defect  showing  up  in  the 
frame  members.  The  two  Renaults  and  the  two  De- 
walds  went  through  the  trials  in  a  satisfactory  manner 
and  doubtless  will  get  the  Government  subsidy.  The 
trucks  had  to  carry  the  full  load  of  7V2  tons,  in  the  form 
of  a  Renault  tank  and  munitions,  for  fifteen  consecutive 
days,  and  to  average  6.2  miles  an  hour  on  each  day's 
run.  Only  hard  roads  had  to  be  covered,  but  the  routes 
were  selected  so  as  to  throw  in  as  many  hills  as  possible. 
These  two  types  are  of  entirely  different  design.  The 
Dewald  has  a  four-cylinder  4.3  x  5.9-in.  engine,  under  a 
hood,  four-speed  gearset  and  final  drive  by  side  chains, 
its  total  weight  being  only  9940  lb.,  with  body,  water, 
gasoline  and  tools.  The  Renault  has  a  four-cylinder 
4.8  X  6.3-in.  motor,  radiator  behind  the  engine,  four- 
speed  gearbox,  live  axle  and  final  reduction  by  planetary 
gears  in  the  rear  wheel  hubs.  Its  weight  in  running  or- 
der, without  load,  is  12,880  lb. 
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l^r'i!f.M?M2oi^'"®^1^'"     u^"'!.  *'"^^l"^''    '^^"''"a    9""    across    country    in    French    military    trials.     2— Pavesi    four-wheel    drive 
agricultural    tractor    hauling    155    mm.    gun.     3— Renault    and  Peugeot  creeper  band  tractors  hauling  155  mm.  guns.    4— 

Latil  four-wheel   drive   20-ton   artillery  tractor 


Renault  and  Blum-Latil  were  the  only  competitors  in 
the  20-ton  four-wheel  drive  tractor  class.  These  ma- 
chines failed  to  give  the  results  that  were  expected  of 
them.  A  cylinder  block  had  tc  be  changed;  a  connect- 
ing rod  bearing  burned  out;  the  brakes  failed  to  hold  on 
one  of  the  hill  tests  and  the  tractor  narrowly  escaped 
turning  over;  there  was  gearbox  trouble;  some  of  the 
test  hills  were  not  climbed  and  the  average  speed  of  6.2 
miles  an  hour  was  not  observed  on  several  occasions. 
The  poor  results  in  this  class  is  all  the  more  surprising 
in  view  of  the  fact  that  these  tractors  were  used  to  a 
considerable  extent  by  the  French  Army  during  the 
war  and  are  a  well-established  type.  The  tractors  never 
had  to  leave  hard  roads,  but  gradients  were  found,  with 
rough  granite-paved  surfaces  that  they  were  incapable 
of  climbing  with  their  full  load. 

All  the  vehicles  were  called  upon  to  operate  with  both 
gasoline  and  with  a  50-50  benzol-alcohol  mixture.     Only 


modifications  were  made  in  the  carbureter  for  this  latter 
fuel.  There  was  a  falling  off  in  power  with  the  benzol- 
alcohol  mixture  and  general  complaints  on  the  part  of 
the  competitors  that  the  alcohol  was  of  poor  quality  and 
left  solid  deposits  in  the  carbureter  and  the  gas  pas- 
sages. 


THE  Allgemeine  Electricitats  Gesellschaft  manufac- 
tures a  little  device  suitable  for  electrically  burning 
names,  marks,  etc.,  on  tools  and  other  metal  parts,  using 
electric  current  at  very  low  tension.  A  small  trans- 
former produces  a  current  at  1.5  volts.  One  termin&l 
is  connected  to  the  part  to  be  marked,  and  the  other  to 
a  pencil  with  copper  point.  Upon  writing  the  name,  etc., 
upon  the  tool  with  the  pencil  the  mark  is  melted  out  by 
the  electric  current.  The  tool  requires  no  special  treat- 
ment either  before  or  after  marking  and  the  cost  of 
operation  of  the  device  is  low. 
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New  Automatic  Type  of  Heald 
Piston  Ring  Grinder 

The  rings  are  fed  automatically  from  a  magazine  above  the  magnetic  chuck. 
Rings  up  to  5  in.  diameter  can  be  handled.  Is  also  designed  for  grinding 
other  parts  such  as  thrust  washers,  collars,  gear  hubs,  etc.  Use  of  heat-treated 
alloy  steel  and  roller  bearings  shows  influence  of  automobile  practice. 


INCREASED  production,  together  with  reduction  in 
cost,  is  the  order  of  the  hour,  and  machine  tool  manu- 
facturers are  certainly  accomplishing  remarkable 
things  in  the  way  of  devising  tools  rendering  this  possi- 
ble. Heretofore  piston  ring  grinders  have  been  hand-fed 
machines,  the  operator  putting  one  ring  in,  passing  the 
wheel  over  it  and  then  removing  it.  The  output  was 
not  so  bad  if  a  ring  was  finished  for  every  double  stroke 
of  the  wheel  slide,  but  often  the  operator's  attention  is 
diverted  or  he  relaxes  a  little  and  the  wheel  slide  then 
makes  a  stroke  without  any  ring  in  the  grinder. 

In  the  new  Heald  ring  grinder,  known  as  Style  No,  25, 
the  rings  are  fed  automatically  and  there  is  no  possi- 
bility of  a  stroke  being  missed.  The  rings  are  stacked 
in  a  magazine  above  the  magnetic  chuck.  Between  this 
magazine  and  the  chuck  there  is  a  revolving  feeding 
plate  with  five  holes  which  are  bushed  to  fit  the  rings 
to  be  ground.  Rings  up  to  5-in.  diameter  can  be  handled 
in  this  feeding  plate.  As  the  plate  indexes,  a  ring  is 
slid  from  the  magazine  to  the  center  of  the  chuck,  is 
ground  and  then  slid  off  the  chuck.  The  feeding  plate 
is  indexed  by  a  lever  having  a  link  connection  to  the 
crank  disk  at  the  back  of  the  machine,  operated  by  a 
friction  device.  This  crank  disk  is  held  stationary  by  a 
latch  while  the  wheel  slide  is  moving  forward  and  the 
ring  is  being  ground;  when  the  wheel  slide  is  on  its 
return  motion  and  passes  off  the  ring,  the  latch  is 
tripped,  and  this  allows  the  crank  to  make  one  revolution, 
whereby  the  feeding  plate  is  indexed  from  one  hole  to 
the  next.  This  indexing  motion  removes  the  ring  which 
has  just  been  ground  from  the  chuck  and  moves  another 


into  its  place.  There  is  a  guard  over  the  ring  which 
obviates  all  danger  of  flying  pieces  in  case  a  ring  should 
break.. 

The  automatic  feed  is,  however,  not  the  only  improve- 
ment which  has  been  made  to  the  grinder.  The  wheel 
slide  is  now  driven  by  a  hydraulic  mechanism  using  oil 
as  a  working  fluid.  This  enables  the  operator  to  quickly 
get  any  desired  speed  from  nothing  to  the  maximum  and 
also  to  reverse  the  feed  instantly  at  any  point  of  the 
stroke.  This  reversal  is  accomplished  by  means  of  a 
tripping  lever  in  front  of  the  machine  and  two  adjustable 
stops. 

The  diamond  for  truing  the  wheel  is  located  on  the 
chuck  pan  and  can  be  readily  adjusted  to  give  the  de- 
sired thickness  of  ring.  To  bring  the  wheel  over  the 
diamond  for  truing,  the  left-hand  reversing  dog  is 
thrown  up,  allowing  the  slide  to  pass  until  the  reversing 
lever  engages  a  safety  dog.  This  dog  is  of  the  latch 
type  and  reverses  the  slide  at  both  ends  of  its  stroke, 
allowing  it  to  move  back  and  forth  the  proper  distance 
for  truing  the  wheel.  Movement  of  the  dogs  at  the 
front  of  the  machine  not  only  controls  the  travel  of 
the  wheel  slide,  but  also  the  action  of  the  feeding  device. 

As  in  the  older  piston  ring  grinder,  the  rings  are  held 
on  the  chuck  by  magnetic  attraction,  and  in  order  to 
be  able  to  readily  slide  the  ground  ring  off  the  chuck 
it  is  necessary  to  break  the  circuit  of  the  chuck  coils 
before  the  feeding  plate  begins  to  move.  Not  only  this, 
but  in  order  that  work  having  any  pronounced  magnetic 
retentivity  may  be  handled  with  ease  the  current  through 
the  coils  must  be  reversed  for  an  instant  and  the  chuck 


Heald    Style    No.   25   Automatic   piston   ring   grinder 


Rear   view  of    Heald    piston   ring   giinder 
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View  showing   magazine,   feeder  plate  and   truing 
diamond 

and  work  thus  demagnetized.  For  this  purpose  there  is 
a  disk  at  the  rear  of  the  machine  on  which  there  is  an 
electrical  contact  through  which  current  passes  to  the 
coils  of  the  magnetic  chuck  while  the  ring  is  being 
ground.  As  the  disk  revolves,  the  current  is  auto- 
matically shut  off  for  an  instant  and  reversed,  thereby 
demagnetizing  the  chuck  before  the  ring  begins  to  move. 


By  the  time  the  next  ring  has  been  slid  into  place  the 
current  is  automatically  switched  on  again.  With  parts 
of  hardened  steel  this  demagnetizing  feature  is  essen- 
tial, and  it  is  also  quite  valuable  with  parts  of  other 
ferrous  material. 

It  is  interesting  to  note  to  what  extent  automobile 
practices  are  made  use  of  in  the  design  of  this  new  ma- 
chine tool.  The  more  heavily  stressed  parts,  such  as 
the  wheel  spindle,  are  made  of  alloy  steel,  heat-treated, 
and  ball  and  roller  bearings  are  used  wherever  possible. 
The  wheel  slide  has  wide,  flat  and  Vee  way.s,  which 
insure  great  rigidity.  The  wheel  spindle  is  made  of 
chrome  vanadium  steel  and  is  mounted  in  a  straight, 
plain,  adjustable  bearing  at  the  wheel  end.  This  bearing 
can  be  adjusted  through  an  opening  in  the  top  of  the 
wheel  slide  specially  provided  for  the  purpose.  The 
rear  end  of  the  wheel  spindle  is  mounted  on  a  ball  bear- 
ing. Lubrication  of  the  spindle  bearings  is  taken  care 
of  by  a  large  oil  cup.  The  main  drive  shaft  on  the  rear 
of  the  machine  is  mounted  on  roller  bearings  and  carries 
a  two-step  cone  pulley,  permitting  of  giving  two  speeds 
to  the  wheel.  The  main  object  of  this  double  wheel 
speed  is  to  permit  the  operator  to  maintain  the  peripheral 
speed  of  the  wheel  fairly  constant  as  the  wheel  wears. 
The  vertical  chuck  spindle  is  mounted  on  ball  bearings 
and  is  driven  through  helical  gears.  This  gearing  is 
fully  inclosed  and  therefore  can  be  run  in  an  oil  bath. 

This  machine  is  furnished  with  either  8-in.,  12-in.  or 
16-in.  magnetic  chucks,  and  it  can  also  be  used  for  grind- 
ing other  parts  besides  piston  rings,  such  as  thrust 
washers,  collars,  gear  hubs,  etc. 


Segmental  Section  Hollow  Spoke  Metal  Wheel 


REDUCED  weight  is  one  of  the  greatest  needs  in  truck 
wheels,  and  manufacturers  of  such  wheels  are  mak- 
ing every  effort  to  lighten  their  product.  In  the  produc- 
tion of  cast  wheels  difficulties  are  encountered,  however, 
mainly  on  account  of  the  tendency  of  the  spokes  to  crack 
in  cooling  when  cast  very  thin.  To  eliminate  this  trouble 
and  that  arising  from  the  danger  of  inaccurate  setting  of 
cores  in  the  casting  of  hollow-spoked  metal  wheels,  the 
Van  Wheel  Corp.  has  brought  out  a  design  of  cast  metal 
wheel  which  is  cast  in  sections.  These  sections  are  later 
united  by  means  of  tongued  and  grooved  joints  and  elec- 
tric welding.  When  completed,  the  wheel  is  of  the  same 
general  appearance  as  a  hollow-spoked  one-piece  cast  wheel. 

A  wall  thickness  of  Ys  in.  is  used 
in  the  smaller  sizes  of  segmental  section 
hollow  spoked  wheels,  as  compared  with 
3/16  in.  in  most  one-piece  cast  wheels. 
It  is  claimed  that  the  percentage  of  re- 
jected castings  is  far  less  in  the  case  of 
the  segmental  wheel,  the  figures  given 
being  15  per  cent  for  the  one-piece  wheel 
and  5  per  cent  for  the  segmental  wheel. 
With  the  segmental  section  wheel  the 
castings  are  of  the  shape  of  irregular 
triangles,  and  shrinkage  strains  are  said 
to  be  eliminated.  It  is  possible  to  get 
a  better  support  for  the  cores;  hence, 
the  wall  thickness  will  be  more  nearly 
uniform  and  the  walls  can  be  made  thin- 
ner. Savings  of  three  kinds  are  claimed 
to  result  from  the  sectional  plan  of  man- 
ufacture —  namely,  reduction  in  the 
amount  of  metal  used,  elimination  of 
the    labor    necessary    to    remove    excess 


metal,  and  a  reduction  in  the  percentage  of  scrapped 
castings. 

In  the  manufacture  of  the  segmental  wheel,  after  in- 
spection of  the  castings,  each  section  is  machined,  and 
tongued  and  grooved  at  the  ends;  the  sections  are  then 
put  together  and  welded  electrically  along  the  joints.  The 
complete  wheel  is  held  together  not  only  by  the  electrically 
welded  joints,  but  also  by  the  hub  and  the  rim,  the  same 
as  the  parts  of  a  wood  wheel. 

Undoubtedly  this  wheel  is  somewhat  more  expensive  to 
manufacture  than  a  hollow  spoked  steel  wheel  made  in 
a  single  casting,  as  the  machining  and  welding  of  the 
joints  represents  extra  work. 


The   Van    whee',   showing    one   of  the   segmental   sections 
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Economics  of  Highway  Research 

Demand  Attention 

Advisory  Board  of  Highway  Research  will  lay  emphasis  on  economic  side 
of  their  work  during  the  coming  year.  Other  highway  problems  will  get 
attention.  The  program  outlined  here  is  of  vital  importance  to  the  entire 
automotive  industry.     Reports  show  considerable  progress  in  past  year. 


CONSIDERABLE  progress  has  been  achieved  in  the 
co-ordination  of  highway  research  and  in  the  en- 
couragement of  constructive  research  activities 
during  the  first  year's  work  of  the  Advisory  Board  on 
Highway  Research  of  the  National  Research  Council.  The 
first  annual  meeting  of  the  Advisory  Board,  held  in  New 
York  City  Jan.  16,  brought  together  the  various  agencies 
co-operating  in  this  work  for  the  purpose  of  outlining 
the  results  of  the  first  year  and  of  considering  definitely 
a  future  program. 

The  report  of  Prof.  W.  K.  Hatt,  Director  of  the  Ad- 
visory Board,  showed  how  the  Advisory  Board  has  devel- 
oped, the  various  organizations  which  are  behind  it,  and 
told  of  the  activities  of  the  director  during  the  past  year 
in  laying  out  a  comprehensive  plan  for  highway  research 
and  in  attempting  to  co-ordinate  the  various  research  ac- 
tivities along  this  line  which  are  being  carried  on  in  vari- 
ous parts  of  the  country. 

The  director  touched  briefly  on  the  work  of  the  re- 
search committees  and  the  chairmen  of  these  committees 
presented  full  reports. 

The  outstanding  feature  of  the  meeting  was  the  de- 
termination to  lay  particular  emphasis  on  the  economic 
phases  of  highway  research  during  the  coming  year.  The 
entire  program  outlined  by  Director  Hatt  is  familiar  to 
the  automotive  industry,  having  been  published  fully  in 
Automotive  Industries  several  months  ago.  The  deci- 
sion to  concentrate  considerable  attention  upon  the  eco- 
nomic phases  of  the  problem  came  as  a  result  of  the  Di- 
rector's investigations  during  the  past  year  and  of  the 
general  sentiment  of  those  attending  the  meeting. 

An  excellent  survey  of  the  field  of  activity  which  is 
being  covered  by  the  Advisory  Board  is  contained  in  the 
following  brief  outline  on  "Suggested  Researches  and  Re- 
search Committees,"  which  was  submitted  to  the  meeting 
and  unanimously  approved: 

1.  Committee  on  Economic  T  .leory. 

Problems:  To  determine  all  of  the  elements  of  cost 
of  highway   improvement. 

The  following  will  suggest  the  type  of  research  in- 
volved : 

A.  Effect  of  grades,  alignment,  rise  and  fall, 
weather  and  speed  and  methods  of  operation  on 
cost   of  transport. 

B.  Determination  of  all  of  th-'  elements  entering 
into  the  resistance  to  tran?lation  of  vehicles 
(Tractive  Resistance)  and  n  agnitude  of  each 
element. 

C.  Determination  of  the  elements  of  cost  of  vehicle 
transportation  classed  as  capital  costs,  and  oper- 
ating costs  exclusive  of  those  included  in  A 
and  B. 

D.  To  determine  the  relation  between  traffic  and 
capital  and  maintenance  costs  of  roads. 

2.  Committee  on  Structural  Design  of  Roads. 


Problem:  To  establish  all  of  the  data  required  for 
the  rational  design  of  a  road  surface. 

The  following  will  suggest  the  type  of  research  in- 
volved : 

A.  Determination  of  all  facts  relative  to  the  be- 
havior of  the  soil  upon  which  roads  are  con- 
structed, when  under  load  from  the  road  struc- 
ture. 

B.  To  determine  the  relation  between  traffic  loads 
and  stress  in  road  surfaces,  and  to  establish 
the  laws  that  control. 

C.  To  determine  the  effects  of  the  elements  on 
road  structures. 

D.  To  determine  the  structural  strength  of  all 
types  of  road  surfaces. 

E.  Relation  of  the  vehicle  to  the  road. 

3.  Committee  on  Road  Materials. 

Problem:  To  determine  the  most  effective  combina- 
tions of  materials  to  give  desired  strength  and  to 
investigate  possible  new  combinations  of  mate- 
rials. 

The  following  will  suggest  the  type  of  research  in- 
volved. 

A.  To  establish  the  most  effective  combinations  of 
materials  now  in  use,  with  particular  reference 
to  the  exigencies  of  field  control. 

B.  To  promote  research  looking  to  the  establish- 
ment of  new  combinations  of  matei'ials,  or  of 
the  new  materials  suitable  for  road  surfacing. 

New  Committees 

4.  Committee  on  Highway  Traffic  Analysis. 

Problem :  To  establish  an  adequate  method  of  study- 
ing highway  traffic  and  to  show  how  traffic  rec- 
ords should  be  interpreted. 

The  following  will  suggest  the  type  of  research  in- 
volved : 

A.  A  study  of  relation  of  community  development 
to  the  origin  and  destination  of  traffic,  and  to 
devise  means  for  estimating  potential  traffic. 

B.  Proper  methods  for  studying  and  recording 
volume  of  traffic,  and  for  interpreting  traffic  rec- 
ords. 

C.  To  devise  units  of  measure  to  apply  to  traffic 
and  to  define  those  units. 

D.  To  study  the  relation  of  highway  betterment 
to  traffic  increases. 

5.  Committee  on  Highway  Bridges. 

Problem:  To  establish  all  of  the  data  required  for 
the  design  of  highway  bridges. 

The  following  will  indicate  the  type  of  research  re- 
quired : 

A.  Determination  of  loads  for  which  bridges  should 
be  designed. 

B.  Study  impact  on  highway  bridges. 

C.  Determination  of  the  proper  requirements  for 
standards  of  design  as  regards  allowable  stresses, 
widths  and  requirements  of  foundations. 

6.  Committee  on  Highway  Finance. 
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Problem:  To  determine  the  equitable  basis  for 
financing  highway   improvements. 

The  following  will  indicate  the  type  of  research  in- 
volved : 

A.  Definition    of   an    equitable   basis    for   highway 
financing. 

B.  Study   possible   methods  of   financing  improve- 
ments in  the  various  political  units. 

C.  Administrative     methods     required     to     insure 
equitable  financing. 

7.  Committee  on  Maintenance. 

Problem:  To  determine  the  relation  between  traf- 
fic and  maintenance,  costs  of  roads,  to  investigate 
methods  of  maintenance  and  organization  of 
maintenance  forces. 

The  following  will  suggest  the  type  of  research  in- 
volved : 

A.  Establishment  of  accounting  methods  that  will 
give  accurate  data  on  cost  of  maintenance. 

B.  Methods  of  correlating  maintenance  costs  and 
volume  of  traffic. 

C.  Relation   of   maintenance    costs    to    methods   of 
maintenance. 

8.  Committee  on  Subgrade. 

Problem:  To  determine  the  supporting  power  of  soils 
under  all  conditions;  to  investigate  methods  of 
increasing  the  stability  of  subgrades  and  to 
consider  any  similar  problems  having  to  do  with 
the  characteristics  of  subgrades. 

The  reports  of  the  three  committees,  vi'hich  have  been 
functioning  during  the  past  year,  served  to  corroborate 
the  soundness  of  this  decision.  The  three  committees  to 
report  were  as  follows: 

1.  Economic  Theory  of   Highway  Improvement,  T.   R. 

Agg,  Chairman. 

2.  Character  and  Use  of  Road  Materials,  H.  S.  Matti- 

more.  Chairman. 

3.  Structural  Design  of  Roads,  A.  T.  Goldbeck,  Chair- 

man. 

The  committee  on  Economic  Theory  was  the  only  one 
to  report  very  definite  progress.  A.  T.  Goldbeck,  report- 
ing for  the  committee  on  the  Structural  Design  of  Roads, 
stated  that  "The  Committee  on  the  Structural  Design  of 
Roads  has  not  been  formed  up  to  the  present  time.  .  .  . 
Therefore,  no  report  can  be  presented."  He  went  on  to 
say,  however,  that  the  preliminary  work  which  such  a 
committee  will  finally  consider  has  not  been  neglected  and 
that  the  work  on  structural  design  of  roads  is  being  pushed 
vigorously  through  a  number  of  different  sources. 

Goldbeck  cleared  up  any  confusion  as  regards  the  func- 
tion of  the  board  and  its  various  committees,  however,  by 
making  this  statement,  which  was  generally'  indorsed 
after  some  discussion: 

"My  conception  of  the  work  of  the  various  committees 
IS  that  they  shall  not  perform  researches,  nor  even  direct 
them,  but  through  discussion  the  various  lines  of  activity 
will  be  molded  voluntarily  in  a  way  such  as  to  lead  most 
directly  to  the  desired  end  without  too  much  duplication 
of  effort." 

H,  S.  Mattimore,  in  his  report  for  the  Committee  on 
Character  and  Use  of  Road  Materials,  brought  out  the 
difficulty  of  getting  satisfactory  work  from  committee 
members  who  are  able  to  devote  only  a  limited  amount  of 
time  to  the  task  and  who  are  busy  men  in  other  lines  of 
endeavor.  He  pointed  out  the  necessity  for  active  co-op- 
eration from  committee  members  if  results  are  to  be 
accomplished. 

As  regards  the  work  of  his  own  committee  he  stated : 

"Although  very  little  has  been  accomplished  through 
the  membership  functioning  as  a  committee,  there  is  a 
considerable  amount  of  work  being  carried  on  throughout 
various  organizations  interested  in  highway  work  along 
the  line  proposed  by  the  chairman  in  the  preliminary  pro- 


gram suV)mitted  Aug.  5,  1920.  Some  contact  is  maintained 
with  this  I'esearch  work  through  correspondence,  and  oc- 
casional advice  is  given  to  the  individual  investigator 
where  this  is  sought." 

T.  R.  Agg,  reporting  for  the  Committee  on  Economic 
Theory,  reported  considerable  progress  during  the  year. 
He  discussed  briefly  the  experimental  work  on  economical 
grades  which  he  has  been  carrying  out  at  Ames,  Iowa,  and 
outlined  some  interesting  results  which  have  already  been 
obtained. 

Work  on  the  effect  of  relative  air  speeds  is  being  car- 
ried on  by  Professor  Conrad  of  Kansas  and  preliminarj' 
results  have  already  been  obtained.  The  S.A.E.,  through 
its  Research  Department,  has  offered  to  lay  out  the  items 
of  cost  to  be  included  in  a  survey  of  elements  of  cost  of 
highway  transportation,  so  far  as  the  vehicle  itself  is 
concerned.  Agg's  report  also  touched  upon  the  matter  of 
personnel. 

Embodying  as  it  does  some  very  practical  steps  in  ad- 
vance in  highway  research,  a  brief  summary  of  the  activ- 
ities now  under  way,  as  reported  by  Agg,  is  worth  more 
detailed  examination.  Following  is  a  brief  outline  of 
the  report: 

"It  will  be  of  interest  to  record  the  highway  investi- 
gations of  note  now  under  way  in  the  United  States. 
These  have  not  all  Veen  sponsored  by  the  Research 
Council,  but  are  directly  or  indirectly  the  result  of  the 
persistent  eff'ort  on  the  part  of  the  Advisory  Board  on 
Highway  Research  to  focus  attention  upon  the  vital 
need  of  a  knowledge  of  the  basic  principle  of  highway 
engineering. 

1.  Economical  Highway  Grades,  at  the  Iowa  Engi- 
neering Experiment  Station — 90  per  cent  com- 
pleted. 

2.  Tractive  resistance  of  certain  types  of  vehicles 
and  certain  types  of  surfaces,  at  Iowa  Engineering 
Experiment  Station — under  way. 

3.  Tractive  resistance  of  certain  types  of  vehicles  on 
concrete  road  surfaces,  including  a  study  of  meth- 
ods of  observation  and  of  internal  power  losses  in 
vehicles  and  tires,  at  Massachusetts  Institute  of 
Technology  in  co-operation  with  the  Bureau  of 
Public  Roads,  and  at  Yale  University. 

4.  Tractive  resistance  and  economical  grades  at  Uni- 
versity of  Michigan. 

5.  Effect  of  relative  air  speed,  at  Kansas  Agricul- 
tural College-. 

6.  The  establishing  of  the  relation  between  traffic 
and  maintenance  costs;  recently  inaugurated  by 
the  Burea.'  of  Public  Roads. 

New  researches  for  which  arrangements  are  com- 
plete or  are  pending: 

1.  Relation  between  the  roughness  and  the  rigidity 
of  a  road  surface  and  rolling  resistance,  at  Iowa 
Engineering  Experiment  St-ation,  in  co-operation 
with  the  Bui-eau  of  Public  Roads. 

2.  Elements  of  cost  of  hiehway  transport,  by  Society 
of  Automotive  Engineers    (pending). 

3.  Operating  costs  of  motor  transport,  project  pend- 
ing for  studies  in  connection  with  motor  transport 
activities  in  and  near  Los  Angeles. 

Statements  were  made  by  representatives  of  each  of  the 
member  societies  of  the  Advisory  Board,  each  representa- 
tive appraising  the  work  of  the  Board  from  the  stand- 
point of  his  organization.  J.  J.  Brosseau  represented  the 
N.  A.  C.  C,  while  H.  M.  Crane  and  David  Beecroft  repre- 
sented the  S.A.E.  T.  H.  McDonald,  chief  of  the  Bureau  of 
Roads,  praised  the  activities  of  the  board  and  offered  to 
continue  his  hearty  co-operation. 

Officers  for  the  coming  year  were  elected  as  follows: 
Chairman,  Dean  Anson  Marsden;  vice-chairman,  A.  L. 
Flinn;  board  of  directors,  H.  M.  Crane,  C.  E.  Adams.  T. 
H.  McDonald. 
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Transmission   Gear   Losses   and   Tooth 

Wear 

Editor,  Automotive  Industries: 

I  have  read  with  considerable  interest  E.  R.  Ross's 
paper  on  the  investigation  of  tooth  wear,  as  reprinted 
in  the  Nov.  3  number  of  your  paper. 

Mr.  Ross's  investigations  show  that  the  subject  of  auto- 
mobile transmissions  is  at  last  beginning  to  receive  the 
attention  it  deserves.  It  is  to  be  hoped  that  additional 
data  regarding  the  effect  of  gear  material  and  its  heat 
treatment  upon  the  tooth  wear  will  be  published  shortly, 
but  in  this  connection  it  would  be  desirable  that  the  in- 
vestigations be  carried  on  also  with  different  lubricants 
so  as  to  determine  their  effect  upon  tooth  wear. 

In  the  investigations  which  I  have  been  carrying  on 
for  the  last  two  years  in  the  laboratory  of  the  Joseph 
Dixon  Crucible  Co.  on  the  subject  of  transmission  lubri- 
cants, the  questions  of  gear  wear  and  transmission  effi- 
ciencies have  received  considerable  attention,  although  the 
latter  has  been  studied  at  considerably  greater  length  than 
the  former. 

The  investigation  showed  quite  clearly  that  lubrication 
of  automobile  transmission  can  be  materially  improved 
by  the  selection  of  proper  lubricants.  My  investigations 
have  shown  that  lubricated  with  the  transmission  oils 
generally  used,  transmissions  are  very  efficient  at  summer 
driving  temperatures  only.  This  favorable  condition, 
however,  was  not  shown  in  tests  duplicating  winter  driv- 
ing conditions.  The  transmission  efficiencies  dropped  ma- 
terially, indicating  a  considerable  churning  resistance  of 
the  lubricant  at  low  temperatures,  which  is  readily  borne 
out  by  gear  shifting  difficulties  in  the  winter.  The  em- 
ployment of  a  semi-fluid  grease  of  low  congealing  and 
high  melting  point  made  it  possible  to  maintain  the  effi- 
ciencies practically  constant  regardless  of  the  outside  tem- 
perature. 

The  efficiencies  obtained  by  Mr.  Ross  in  his  tests  seem 
to  be  extraordinarily  high,  and  in  my  opinion  may  be 
accounted  for  by  the  fact  that  the  transmission  was  tested 
at  an  overload  which  was  necessary  to  have  a  measurable 
amount  of  wear  in  a  test  of  reasonable  duration. 

In  the  course  of  another  test  conoucted  by  the  writer, 
similarly  high  efficiencies  were  observed  originally,  but  a 
check  of  the  dynamometer  equipment  disclosed  certain 
slight  errors  in  the  scale  equipment  and  improperly  bal- 
anced field  frames  of  the  dynamometers  which  accounted 
for  this.  A  correction  of  the  above  errors  resulted  in 
obtaining  the  correct  and  lower  figures  for  power  losses 
and  efficiencies. 

Mr.  Ross's  observations  regarding  the  rise  of  oil  tem- 
perature being  proportional  to  the  amoun'  of  wear  are 
very  interesting,  but  do  not  seem  to  be  borne  out  by  the 
writer's  experiments.  These  experiments  disclosed  that 
temperature  rise,  and  consequently  power  loss,  seem  to 
be  chiefly  due  to  the  churning  of  the  lubricant.  This  was 
very  effectively  shown  in  tests  run  for  a  short  period  of 
time  with  the  lubricant  drained  from  the  transmission. 
The  power  loss  in  these  tests  dropped  very  materially, 
indicating  that  the  power  loss  due  to  tooth  friction  rep- 


resents only  a  small  proportion  of  the  total  power  losses. 
The  results  of  the  writer's  experiments  will  be  ready 
for  publication  in  the  near  future,  and  it  is  hoped  that 
other  investigators  will  come  forward  with  their  own 
experience  covering  the  subject  of  transmission  efficien- 
cies and  gear  wear.  G.  A.  Ungar. 


Cheaper  Bodies  Coming 

Editor,  Automotive  Industries: 

It  has  been  something  of  a  task  to  get  one's  mind  from 
the  best  coach  and  chassis  work  down  to  a  low  priced  car 
or  body.  It  is  my  understanding,  from  reading  the  article 
on  "Growing  Demand  for  Lovv^  Priced  Closed  Car,"  that 
the  reduction  in  price,  and  therefore  quality,  would  be 
taken  wholly  from  the  body. 

There  are  two  principal  units  that  go  to  make  up  a  com- 
plete automobile,  the  chassis  and  the  body.  The  chassis 
is  not  of  much  use  without  a  body  of  some  description,  if 
it  only  be  a  soap  box  construction.  So  we  can  say,  from 
a  practical  viewpoint,  that  the  body  and  chassis  are  of 
equal  importance.  I  realize  this  is  a  statement  that  would 
not  go  unchallenged  a  short  time  ago,  but  to-day  the  body 
is  coming  into  its  own  and  along  with  it  the  body  engineer. 
The  Society  of  Automotive  Engineers  held  its  first  meet- 
ing devoted  entirely  to  body  engineering  only  last  year. 
From  now  on  I  believe  we  will  see  some  remarkable  strides 
in  body  construction  and  design. 

Does  the  so-called  motor  public  demand  a  low  priced 
car?  I  believe  they  do,  but  not  a  $1,000  chassis  with  a 
50  cent  body,  or  a  $2,000  chassis  with  a  $1  body;  not 
just  at  present.  The  motor  public  believe  they  know  all 
about  bodies.  You  can  talk  to  anyone  about  transmissions, 
engines,  clutches,  frames,  rear  axles  or  any  part  that  goes 
to  make  up  a  complete  chassis;  tell  them  anything  in  fact 
and  at  least  get  away  with  part  of  it.  Try  it  with  the 
body.  The  whole  motor  public,  from  the  office  boy  to  the 
president,  knows  all  about  how  the  body  should  be  de- 
signed, constructed,  painted  and  named. 

Would  the  enclosed  body  buyer  of  to-day  be  satisfied 
with  an  all  metal,  black  enameled  body,  say  on  a  Packard 
chassis?  A  body  with  straight,  severe  lines,  no  turn- 
under  or  side  sweep  to  give  it  a  pleasing  appearance,  a 
flat  roof,  no  mouldings,  cushions  of  the  old  style  spring 
construction  covered  with  cane-work,  no  trimming  above 
the  belt  or  in  the  place  of  cane-work  a  cheap,  cotton  fabric 
trimming  material,  trimming  tacked  on  frames  and  stuck 
in  place,  such  a  body  would  have  little  appeal  to  the  car 
buyer.  He  would  be  outraged  at  all  the  squeaks  and 
rattles  that  go  with  such  a  construction,  the  common  win- 
dow glass  with  all  its  ocean  wave  effect  in  place  of  the 
selected  mirror  quality  that  is  demanded  by  the  public  to- 
day, the  tin-like  sound  when  the  doors  are  closed  and  the 
hearse-like  color. 

In  my  opinion,  it  is  more  or  less  a  matter  of  keeping  up 
with  the  Joneses,  not  only  with  the  public,  but  with  the 
manufacturers  themselves. 

No,  I  think  the  public  must  have  a  radical  change  of 
heart  before  we  reduce  body  prices  materially,  for  they 
demand  the  expensive  at  present  with  all  the  accessories 
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thrown  in.  I  believe,  however,  that  in  time  we  will  have 
a  good,  low  priced  closed  body,  although  we  must  stop 
considering  the  body  as  a  plaything  and  simply  an  ap- 
pendix to  the  chassis.  It  must  be  given  just  as  much  con- 
sideration as  the  chassis. 

I  believe  the  inexpensive  body  in  the  future  will  prob- 
ably be  developed  in  two  ways.  First,  by  a  body  made 
entirely  of  stampings  riveted  together,  in  place  of  the 
expensive  welding  operations  now  employed,  and  enameled. 
The  other,  and  probably  more  logical  solution,  would  be 
the  discarding  of  metal  panels  entirely  and  the  expensive 
die  cost  connected  with  such  work,  and  building  the  body 
of  some  material  other  than  metal.  This  has  been  tried 
out  to  some  extent,  but  has  not  proved  a  success  as  yet. 
However,  that  does  not  mean  that  it  is  a  failure. 

The  more  one  thinks  of  the  idea  of  an  inexpensive  body 
on  a  good,  substantial  chassis  and  the  corresponding  re- 
duction in  purchase  price  has  certainly  an  appealing  side, 
and  it  can  and  will  be  done  before  long  even  to  the  elimi- 
nation of  painting  operations. 

A.  L.  Knapp,  Assistant  Body  Engineer, 

Packard  Motor  Car  Company. 


Steering  Track-Laying  Vehicles 

Editor,  Automotive  Industries: 

Steering  mechanisms  for  track  laying  vehicles  and  the 
like  are  still  of  crude  construction;  their  clutches  and 
brakes  involve  wear  and  loss  of  power,  as  well  as  diffi- 
cult steering.  Therefore  the  construction,  suggested 
in  the  design  herewith,  may  be  of  interest. 

The  engine  is  connected  through  shaft  1  and  an  ordi- 
nary differential  2  with  both  driving  shafts  3  and  4. 
These  shafts  carry  the  gears  5  and  7 ;  gear  5  meshes  with 
gear  6  and  gear  7  with  gear  9  through  the  idler  8.  The 
gear  ratio  between  5  and  6  is  the  same  as  between  7 
and  9. 

Gears  6  and  9  are  fixed  on  shafts  10  and  11,  which  are 
connected  through  an  ordinary  differential  12;  the  hous- 
ing of  12  carries  the  worm  wheel  13  meshing  with  worm 
14.  Worm  wheel  and  worm  are  non-reversible.  The 
spindle  of  worm  14  carries  the  hand-steering  wheel. 

As   long  as   the  vehicle   travels   on   a   straight  track 


Suggested  type  of  steering  device  for  track- laying  vehlclea 

there  is  no  difference  in  speed  between  shafts  3  and  4; 
hence  shafts  10  and  11  revolve  with  equal  speed,  but  in 
opposite  directions  to  each  other.  It  is  obvious  that  the 
housing  of  differential  12  therefore  remains  stationary, 
as  well  as  the  worm-wheel  and  worm.  These  being  non- 
reversible the  differential  2  is  automatically  locked, 
hence  zig-zagging  of  the  vehicle  is  impossible. 

As  soon  as  the  hand-steering  wheel  is  turned,  however, 
shafts  3  and  4  receive  a  supplementary  motion  in  oppo- 
site directions  to  each  other,  causing  the  vehicle  to  turn. 
The  direction  of  turning  depends  upon  the  direction  in 
which  the  hand-steering  wheel  is  revolved;  the  vehicle 
keeps  turning  as  long  as  the  hand-steering  wheel  is  kept 
turning  and  immediately  resumes  a  straight  track  as 
soon  as  the  hand-steering  wheel  is  kept  stationary,  inde- 
pendent of  the  position  of  the  latter. 

It  is  obvious  that  many  similar  solutions  are  possible 
as  long  as  between  shafts  3  and  4  there  is  a  stationary 
gear  or  part,  such  as  13,  the  turning  of  which  changes 
the  position  of  shafts  3  and  4  with  regard  to  each  other. 

I  think  that  the  principle  of  this  construction  com- 
pletely solves  the  problem  of  directional  control  of  track- 
laying  vehicles  and  the  like.  H.  C.  Oluier. 


Making  Clutch  Operation  Easier 


JG.  KOPPEL  has  developed  a  number  of  new  de- 
•  vices  intended  to  make  the  operation  of  passen- 
ger cars  easier,  suiting  them  particularly  for  lady  drivers. 
He  claims  that  many  drivers,  men  as  well  as  women, 
let  in  the  clutch  too  quickly  and  thereby  subject  their 
cars  to  unnecessary  strains.  To  obviate  this  he  pro- 
poses to  fit  the  clutch  with  an  hydraulic  dashpot.  This 
consists  of  a  cylinder  and  piston  connected  to  the  clutch 
pedal.  When  the  clutch  is  opened  the  piston  rises  in 
the  cylinder  and  encounters  very  little  resistance,  be- 
cause the  oil  can  flow  freely  through  a  large  automatic 
poppet  valve.  On  the  other  hand,  when  the  clutch  is 
being  let  in  the  oil  has  to  pass  through  an  adjustable 
needle  valve,  whereby  its  flow  is  retarded,  so  the  time  of 
engagement  can  be  adjusted  as  desired. 

In  order  to  facilitate  gear  shifting  Mr.  Koppel  has  de- 
vised an  hydraulically  operated  gearshift  with  electro- 
magnetic selection.  The  actual  pressure  for  shifting 
the  gears  is  derived  from  oil  under  pressure  being  ad- 
mitted to  cylinders  in  which  there  are  pistons  that  are 
connected  to  the  shifting  bars.  The  valves  admitting 
the  oil  to  the  cylinders  are  operated  by  solenoids  con- 
trolled both  by  a  selective  switch  and  by  a  main  switch, 


which  is  connected  to  the  clutch  pedal,  closing  as  the 
pedal  is  depressed.  A  special  feature  of  this  system  is 
that  the  oil  in  the  shifting  cylinders  and  pipes  is  under 
pressure  only  while  the  shifting  takes  place  and  that  the 
electric  current  flows  only  during  these  periods. 

Mr.  Koppel  has  obtained  patents  and  applied  for  oth- 
ers on  this  system  and  now  ^3  laying  plans  to  build  a 
sample  car  of  the  "Ladies  Special." 


THE  Governing  Board  of  the  F.ench  Committee  for 
Aeronautical  Propaganda  has  decided  to  establish 
a  prize  of  1.000,000  francs  which  will  be  awarded  to 
the  manufacturer  of  a  commercial  aircraft  engine  which 
has  demonstrated,  in  meeting  the  conditions  of  a  test 
organized  to  this  end,  qualities  of  longevity,  dependa- 
bility, easy  demountability  and  maintenance.  The  en- 
gines must  be  ready  for  the  tests  on  June  1,  1923,  at 
the  latest.  The  competition  will  be  international,  with 
the  reservations  of  the  present  regulations  of  the  Aero- 
nautical Federation.  Nevertheless,  non-French  manu- 
facturers must  engage  themselves  to  arrange  for  the 
manufacture  of  their  engine  in  France. 
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Distributors  or  Factory  Branches? 

Part  II 

Present  deficiencies  in  the  car  distribution  system  may  not  be  inherent  in 
the  system  itself,  but  simply  the  result  of  rapid  growth.  The  fundamental 
functions  of  the  distributing  agency  is  the  prime  consideration  in  deter- 
mining whether  or  not  distributors  or  factory  branches  are  most  efficient. 
The  danger  of  overcentralization  should  be  recognized. 

By  Harry  Tipper 


IT  is  necessary  to  emphasize  the  rapid  growth  of  the 
automobile  business  in  order  to  indicate  properly  the 
reason  for  the  present  condition  in  the  distribution 
system.  In  all  new  and  rapidly  growing  businesses  there 
is  a  great  flux  and  change  among  individual  concerns, 
whether  in  the  manufacturing  or  the  distribution  end. 
This  is  particularly  true  of  all  the  elements  involved  in 
the  distribution  and  sale  of  automotive  products.  Al- 
though there  are  to-day  66,000  dealers  in  the  field  who 
have  some  influence  upon  the  distribution  of  products, 
only  a  very  small  number  of  these  have  been  in  that 
business  more  than  ten  years, 

and  a  majority  of  them  much      """" ' "" 

less  than  that  length  of  time. 
With  this  rapid  influx  of 
new  concerns  into  the  retail 
and  wholesale  distribution  of 
automotive  products  there  has 
not  been  any  time  or  opportu- 
nity to  bring  this  distribution 
system  into  any  settled  poli- 
cies or  settled  methods  of  do- 
ing business.  This  is  true  of 
the  car  dealer  as  it  is  true  of 
those  handling  other  products 
in  connection  with  the  field. 
The  sale  of  an   automobile 


I 


N  this  series  of  merchandising  studies 
Mr.  Tipper  is  presenting  vital  informa- 
tion concerning  the  most  pressing  current 
problems  of  the  industry.  This  article,  to- 
gether with  the  one  which  preceded  it  last 
week,  discusses  a  question  which  is  receiv- 
ing considerable  attention  from  many  impor- 
tant car  manufacturers.  The  wide  experi- 
ence and  constant  study  which  Mr.  Tipper 
brings  to  bear  on  these  marketing  problems 
make  this  group  of  articles  the  most  timely 
and  valuable  that  have  yet  been  published  in 
this  field. 


together  in  a  common  occupational  body  with  common 
traditions  and  methods  of  operation.  Under  the  condi- 
tions it  would  be  impossible  to  expect  this,  and  the 
manufacturer's  calculations  must  be  aftected  by  that 
consideration. 

The  functional  values  of  the  wholesale  establishments 
dealing  in  cars  and  the  retail  establishments  similarly 
dealing  in  the  sale  and  the  maintenance  of  cars  are 
not  altered  by  the  ineflSciencies  and  difficulties  involved 
in  the  present  state  of  the  distribution  system.  If  there 
are  certain  fundamental  values  to  be  secured  through 

the  distribution  of  cars  from 
"""" '"  factory  to  wholesale  distribu- 
tor—  to  retail  dealer  —  these 
fundamental  values  are  not 
altered  because  the  present 
concerns  do  not  exhibit  a  fair 
standard  of  efficiency  all 
through  the  distribution  sys- 
tem in  this  respect. 

The  manufacturer  of  auto- 
mobiles, therefore,  must  con- 
sider this  distribution  problem 
from  two  points  of  view: 
First,  the  recognition  of  the 
weaknesses  of  the  present 
state  of  affairs  in  connection 


does  not  end  with  the  delivery .;     with  the  distribution  of  cars ; 


of  the  product  itself  —  it  in- 
cludes a  great  deal  of  work  to  be  done  after  the  product 
has  been  delivered  and  it  requires  a  continuity  of  contact, 
a  competence  and  a  consideration  of  service  very  differ- 
ent from  the  line  of  contact  requirec'  in  the  case  of  the 
man  selling  household  machinery  or  other  hardware. 

The  contact  between  the  user  of  the  automobile  and 
the  retail  establishment  selling  the  cars  has  not  been 
established  very  long  in  most  cases,  because  a  majority 
of  the  concerns  now  doing  business  entered  this  field 
less  than  seven  years  ago  and  a  large  number  of  those 
less  than  five  years  ago.  While  a  good  many  of  these 
may  have  been  connected  with  the  automotive  business 
in  some  way  or  another  before,  they  were  i:  )t  intimately 
associated  by  long  experience  with  the  detail  problems 
involved  and  they  have  not  been  able,  up  to  the  present 
time,  to  settle  down  into  a  regular  policy  of  operating 
their  business  which  would  permit  the  manufacturer  to 
depend  upon  certain  efficiencies  and  to  recognize  certain 
difficulties  to  be  generally  considered. 

While  it  is  true  that  these  retail  establishments  are  all 
concerned  with  the  sale  of  cars,  they  are  not  yet  welded 


the  rapid  growth  in  the  num- 
ber and  the  great  variation  in  the  character  of  these 
establishments,  and  the  impossibility  of  securing  any  fair 
agreement  in  efficiency  under  such  conditions  of  growth. 
Second,  the  fundamental  values  to  be  secured  out  of  the 
particular  elements  in  the  distribution  system  and  how 
these  values  are  to  be  obtained  in  working  from  the 
present  condition. 

The  individual  manufacturer  cannot  afford  to  ignore 
the  great  variation  in  efficiency,  the  lack  of  co-ordinated 
policy,  the  difl!iculties  with  service  and  the  other  condi- 
tions facing  him  in  his  attempt  to  market  his  product 
under  present  conditions.  At  the  same  time  it  is  neces- 
sary for  him  to  be  wary  in  considering  any  radical 
changes  in  the  system  of  distribution  because  the  present 
inefficiencies  and  difficulties  are  not  necessarily  inherent 
in  the  system.  They  may  be  only  due  to  the  rapidity  of 
its  growth  and  the  lack  of  long  experience  in  the  indi- 
vidual concerns  comprising  it. 

Considering  the  question  of  what  use  is  the  distributor 
to  the  car  manufacturer — the  advantages  of  the  distribu- 
tor are  these: 
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1.  The  distributor  permits  a  better  and  more  orderly 
credit  condition  and  a  larger  and  more  regular  control 
of  production  fluctuations  so  that  a  better  manufacturing 
condition  may  be  maintained.  Due  to  his  ability  to 
obligate  himself  for  a  larger  number  of  cars  and  due 
to  the  fact  that  his  credit  conditions  may  be  more  easily 
determined,  the  extent  and  character  of  the  obligation 
permits  a  more  definite  consideration  of  the  manufac- 
turer's position  in  the  necessary  speculation  upon  future 
operations. 

2.  The  distributor  is  in  a  position  to  supervise  inten- 
sively and  to  develop  the  sales  and  service  conditions 
and  methods  of  the  individual  retailers  in  the  several 
localities  in  his  territory. 

It  will  be  contended  by  the  manufacturer  of  automo- 
biles that  the  distributor  does  not  actually  perform  these 
functions  properly  in  most  of  the  cases.  The  contention 
has  some  merit,  but  it  arises  principally  out  of  the  new- 
ness of  the  business  and  the  conditions  of  its  growth 
in  the  absorption  of  the  product  into  a  virgin  market. 
If  these  functions  can  be  performed  more  economically- 
by  a  factory  branch  than  an  independent  establishment, 
there  is  some  ground  for  considering  the  factory  branch 
as  a  proper  element  in  the  distribution  scheme.  If  the 
most  efllicient  of  the  distributors  are  able,  under  the  best 
practice  of  to-day,  to  perform  these  functions  satisfac- 
torily, their  success  is  a  demonstration  of  the  feasibility 
of  the  system  to  fulfill  the  economic  necessities  and  con- 
sideration should  be  given  accordingly.  The  method  of 
using  independent  distributors  has  the  advantage  of 
being  more  flexible.  It  does  not  commit  the  manufac- 
turer to  a  certain  policy  involving  actual  location,  area 
and  development  in  each  particular  city  in  which  the 
central  distribution  point  is  considered. 

The  disadvantages  of  the  distributor  are: 

1.  The  intervention  of  the  distributor  under  the  pres- 
ent conditions  makes  it  a  little  more  difficult  to  control 
the  conditions  of  sale  and  the  market  for  the  product. 

2.  The  intense  application  of  the  market  which  is  nec- 
essary under  the  present  conditions  of  marketing  may 
not  be  secured  through  the  distributor's  system  except 
in  certain  individual  cases. 

These  disadvantages,  however,  are  not  inherent  in  the 
system  of  going  through  the  distributor,  but  are  con- 
cerned largely  with  the  present  conditions  in  the  field 
and  the  great  variation  in  the  character  of  distributors' 
organizations  due  to  the  rapid  growth  and  the  economic 
conditions  surrounding  that  growth.  They  are  very  prac- 
tical diflficulties  and  they  must  be  overcome,  but  they 
do  not  make  it  necessary  for  the  distributors  to  be  elimi- 
nated from  the  system,  except  as  the  individual  circum- 
stances of  the  individual  manufacturer  operate  to  de- 
mand a  change  in  his  particular  case. 

In  this  consideration  of  the  distributor  no  comparison 
has  been  made  from  a  general  economic  standpoint  be- 
tween the  distribution  of  cars  through  the  wholesale 
organization  and  the  distribution  of  cars  directly  from 
the  factory  to  the  retailer.  The  comparative  advantage 
of  either  method  depends  somewhat  upon  the  particular 
circumstances  of  the  individual   manufacturer.     If  the 


manufacturer  is  making  a  small  number  of  cars  and  has 
a  limited  production  in  his  factory,  depending  upon  get- 
ting his  market  because  of  the  intense  individuality  of 
his  sales  work  and  the  character  of  his  product,  it  is 
feasible  to  be  in  touch  with  a  few  well-selected  dealers 
and  to  keep  a  close  factory  contact  with  those  dealers. 
Where  the  production  is  large  and  the  cars  must  be  dis- 
tributed through  a  great  many  local  points  in  order 
to  secure  the  market,  maintain  their  place  and  deliver 
adequate  service,  the  organization  required  to  deal  direct 
with  the  retailers  under  these  circumstances  may  become 
unwieldy  and  require  the  establishment  of  numerou.s 
branches  that  are  in  reality  nothing  but  wholesale  estab- 
lishments controlled  by  the  factory.  Where  car  produc- 
tion is  large,  practically  all  such  production  goes  through 
establishments  of  a  wholesale  character.  Whether  they 
are  controlled  by  the  factory  as  branches  of  the  factory 
or  independent  organizations  concerned  only  with  the 
sale  of  the  cars  does  not  alter  the  function. 

It  should  be  noted  at  once  that  the  control  of  the 
market  apparently  resulting  from  direct  contact  between 
the  manufacturer's  organization  and  the  retailer  does 
not  necessarily  mean  an  increased  eflficiency  in  the  mar- 
ket. Marketing  is  a  business  of  ideas,  initiative  and 
judgment.  Systems  and  methods,  standardized  values 
and  appeals  and  similar  mechanical  circumstances  of 
marketing  are  subordinate  to  the  psychological  values 
of  initiative,  judgment  and  adaptability  in  those  con- 
ducting the  marketing  work.  The  great  competition  in 
marketing  is  a  competition  of  ideas,  and  one  of  the 
greatest  difficulties  in  this  marketing  competition  is  the 
tendency  to  a  similarity  of  market  ideas  and  methods 
which  robs  the  product  of  its  individuality  and  decreases 
the  efficiency  of  the  whole  marketing  effort. 

This  part  of  the  efficiency  of  marketing  has  been  neg- 
lected to  a  very  large  degree,  not  only  in  this  business, 
but  in  many  other  lines.  It  has  not  received  the  proper 
attention  and  it  has  a  tremendous  bearing  upon  the 
methods  of  distribution,  which  will  maintain  and  improve 
the  market  under  the  more  difficult  economic  conditions 
confronting  us.  The  control  of  the  manufacturer,  exer- 
cised through  factory  branches  to  the  dealer,  may  result 
in  centralizing  the  decision  and  judgment,  so  that  the 
eflficiency  of  the  individual  work  is  lessened  and  the  face 
of  improvement  considerably  decreased.  The  present 
difficulties  with  which  the  manufacturer  is  faced  are 
naturally  the  result  of  the  rapid  growth,  a  great  influx 
of  dealers  into  the  business,  a  wide  variation  in  the 
standards  of  business  operation  and  in  the  understanding 
of  the  necessities  involved  in  the  marketing. 

These  things  cannot  be  wisely  changed  by  means  of 
any  patent  medicine  methods  which  cannot  be  applied 
equally  to  all  cases.  Such  methods  are  likely  to  add 
confusion  to  the  present  difficulties  instead  of  clarifying 
the  situation.  Some  of  the  main  elements  involved  in 
these  difficulties  are  contracts,  quota  deliveries,  require- 
ments of  service,  credits  and  the  handling  of  used  cars. 

Discussions  of  these  subjects  will  follow  a  general 
consideration  of  the  car  dealer  and  his  economic  place, 
which  will  form  the  subject  of  the  next  article. 


Material  Handling  Machinery  and  Methods 


A  MATERIAL  Handling  Encyclopedia  has  been  pub- 
-^*'  lished  by  the  Simmons  Boardman  Publishing  Com- 
pany that  embraces  under  one  cover  available  informa- 
tion on  material  handling  machinery  and  methods.  The 
editors  have  made  the  book  interesting  and  valuable  alike 
for  the  executive  or  for  the  operating  man.  Detailed 
descriptions  of  methods  of  operation  and  illustrations 


of  practically  every  known  device  used  in  the  handling 
of  material  are  contained  in  the  volume.  Separate  sec- 
tions are  divided  off  in  the  book,  each  one  containing  the 
information  concerning  different  types  of  machinery, 
such  as  hoisting  machinery,  elevators,  etc.  Another 
feature  is  the  definition  section  which  serves  as  a  dic- 
tionary of  material  handling  terms. 
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Developing  Leaders 

PRESENT  production  conditions  offer  an  excep- 
tionally good  opportunity  for  the  development  of 
capable  supervisors  in  the  production  ranks.  With 
the  plant  operating  at  only  part  of  its  capacity,  the 
possibilities  are  increased  for  allowing  a  promising 
worker  to  shift  from  one  related  ;[ub  to  another,  thus 
giving  him  a  chance  to  visualize  a  larger  part  of  the 
production  scheme. 

The  lack  of  the  feverish  haste  sometimes  necessary 
during  peak  production  times  gives  a  better  oppor- 
tunity for  executives  to  study  the  work  of  their  sub- 
ordinates and  to  give  more  attention  to  the  develop- 
ment of  those  qualities  of  leadership  which  the  subor- 
dinate may  possess.  Thus  prospective  foremen  and 
sub-foremen  may  be  developed  in  the  shop  and  capable 
junior  executives  made  ready  in  the  office. 

The  management  which  takes  advantage  of  this 
comparatively  dull  period  to  discover  and  properly 
develop  prospective  leaders  will  have  a  firm  founda- 
tion upon  which  to  rebuild  its  working  force  as  pro- 
duction increases.     The  present  time  offers  particu- 


larly good  opportunities  for  a  study  of  the  human 
problems  of  industrial  management.  The  fact  that 
there  is  no  pressure  from  labor  is  a  strong  reason  for, 
rather  than  against,  spending  considerable  effort  at 
this  time  in  a  consideration  of  the  human  element. 


Air  Cleaner  for  Road  Vehicle 

Engines 

THERE  seems  to  be  a  growing  belief  among  auto- 
mobile engineers  that  the  use  of  air  filters  on 
motor  trucks  and  even  on  passenger  cars  would  be  a 
good  thing.  The  idea  of  filtering  the  air  for  use  in 
internal  combustion  engines  used  on  road  vehicles  is 
by  no  means  new,  for  it  was  suggested  as  long  ago  as 
1900  by  a  French  engineer,  who  developed  a  cen- 
trifugal type  of  air  cleaner.  This  man  was  evidently 
ahead  of  the  times.  At  that  time  automobile  design- 
ers had  other  and  more  pressing  problems  to  solve 
and  they  gave  scant  attention  to  this  pioneer.  Auto- 
mobiles of  that  period,  as  a  rule,  were  not  worn  out 
but  were  discarded  because  of  obsolescense.  Hence 
there  was  no  particular  need  for  reducing  their  rate 
of  wear. 

Since  then  the  air  filter  or  air  cleaner  has  come  to 
be  recognized  as  a  necessity  on  farm  tractor  engines. 
Some  of  the  older  manufacturers  for  a  long  time  re- 
lied upon  the  expedient  of  fitting  the  engine  with  a 
sort  of  conning  tower  through  which  air  was  taken 
into  the  carbureter  from  above  the  dust  clouds.  How- 
ever, these  conning  tower  type  air  inlet  pipes  do 
not  seem  to  have  met  requirements,  for  they  are  grad- 
ually disappearing. 

All  air  contains  a  certain  amount  of  dust,  though 
this  may  not  always  be  directly  visible.  When  a  beam 
of  bright  sunlight  falls  into  a  room  through  a  win- 
dow, the  dust  can  be  plainly  seen  floating  in  the  air. 
This  dust  is  no  doubt  of  an  extremely  fine  division, 
but  it  is  hard  to  believe  that  it  is  too  fine  to  have  an 
abrasive  action  on  the  cylinder  walls.  The  relative 
amount  of  dust  in  the  air  is  immeasurably  greater 
when  a  lot  of  cars  travel  in  procession  over  an  ordi- 
nary dirt  highway  after  a  run  of  dry  weather  in  sum- 
mer. During  extremely  dry  periods  such  roads  are 
sometimes  covered  with  a  layer  of  dust,  inches  in 
depth,  and  the  amount  of  dust  stirred  up  by  a  motor 
vehicle  under  these  conditions  is  enormous.  With 
only  a  slight  amount  of  dust  on  the  road  a  fast  mov- 
ing car  probably  does  not  draw  into  the  engine  much 
of  the  dust  stirred  up  by  itself,  as  the  dust  cloud  rises 
only  after  the  vehicle  has  passed,  but  if  the  road  is 
covered  with  dust  an  inch  or  more  in  depth  the  whole 
car  will  be  enveloped  in  a  dust  cloud. 

Attempts  are  now  being  made  abroad  to  introduce 
air  cleaners  for  use  with  stationary  air  compressors, 
60  as  to  eliminate  the  wear  on  the  cylinders  and  pis- 
tons resulting  from  the  dust  carried  by  the  air.  These 
compressors  in  the  great  majority  of  instances  oper- 
ate in  localities  comparatively  free  from  dust,  but 
with  the  enormous  quantities  of  air  passing  through  a 
large  air  compressor  in  the  course  of  a  year  a  dust 
content  of  even  a  grain  per  thousand  cubic  feet  will 
give  a  very  considerable  total.  There  is  a  natural 
tendencv  for  the  dust  to  adhere  to  the  walls  of  the  en- 
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gine  cylinder  which  is  moistened  by  lubricating  oil. 
Chemical  analysis  of  the  "carbon"  scraped  from  the 
walls  of  the  compression  space  and  the  piston  head 
have  shown  that  this  consists  very  largely  of  siliceous 
material,  in  other  words,  road  dust.  The  oil  furnishes 
the  binder  for  this  dust  and  is  later  carbonized  by  the 
heat,  making  the  mixture  of  oil  and  dust  a  solid  mass. 
There  is  considerable  objection  to  the  use  on  high- 
speed engines  of  air  cleaners  of  a  type  which  offer 
high  resistance  to  the  passage  of  air,  because  such  a 
cleaner  cuts  down  the  volumetric  efficiency  and  the 
maximum  output  of  the  engine,  but  it  is  quite  pos- 
sible to  make  an  efficient  cleaner  which  offers  only 
an  inconsequential  resistance.  With  truck  engines 
this  objection  does  not  exist,  or  at  least  has  not 
the  same  force,  as  truck  engines  are  generally  run 
at  moderate  speeds.  Moreover,  long  life  and  free- 
dom from  need  of  frequent  expensive  repairs  are 
particularly  desirable  in  commercial  vehicle  engines. 
It  is  evident  that  the  greatest  need  of  air  cleaners  ex- 
ists in  connection  with  farm  trucks  which  most  of 
the  time  are  being  driven  over  dirt  roads  and  fields, 
and  it  is  quite  likely  that  the  air  cleaner  will  enter  the 
truck  field  through  adoption  on  farm  trucks.  Some  of 
the  manufacturers  of  these  trucks  also  make  farm 
tractors  and  through  experience  in  that  line  have 
learned  to  appreciate  the  advantages  of  the  device. 


lem.  The  front  wheel  brake  should  be  studied  closely 
during  the  next  two  or  three  years.  We  are  apt  to 
see  more  of  them. 


Front  Wheel  Brakes 

THERE  is  no  immediate  possibility  that  front- 
wheel  brakes  will  be  adopted  by  makers  of  low 
and  medium-priced  automobiles  in  this  country.  On 
the  other  hand  there  is  a  very  marked  interest  in  the 
subject  on  the  part  of  those  engaged  in  the  making 
of  the  higher-priced  heavier  cars.  Experimental  jobs 
so  equipped  are  on  the  road  in  several  parts  of  the 
country  and  makers  in  this  class  who  are  just  about 
to  enter  production  have  announced  their  intention 
to  use  them. 

There  is  some  possibility  that  the  use  of  this  type 
of  brake  on  the  higher  priced  cars  will  almost  make  it 
imperative  on  the  part  of  makers  in  the  medium 
priced  field  to  do  something,  at  least,  either  along  the 
same  line,  or  on  some  other  line  which  will  provide 
more  efficient  braking. 

Rear-end  collisions  in  crowded  city  traffic  because 
of  the  ability  of  the  car  ahead  to  stop  more  quickly 
than  the  car  behind  are  increasingly  frequent.  Pro- 
vide more  of  the  cars  in  the  traffic  stream  with  brakes 
capable  of  cutting  the  distance  required  to  stop  in 
half,  and  the  number  of  such  collisions  will  also  in- 
crease. Most  rear  stop  signal  flashes  begin  to  act 
only  after  retardation  has  commenced,  and  the  hand 
is  not  always  thrust  out  in  time  to  signify  the  inten- 
tion of  the  driver  to  come  to  a  stop. 

A  few  years  of  development  on  the  four-wheel 
brake  may  well  lead  to  some  simplified  installation 
that  will  be  low  in  cost  and  yet  highly  effective.  Good 
brakes  have  more  influence  on  speeding  traffic  than 
good  acceleration  and  since  the  question  of  emptying 
the  business  section  of  the  cities  by  bus  and  passen- 
ger car  is  becoming  more  and  more  acute,  good  brakes 
will  play  their  part  in  helping  solve  this  great  prob- 


Aids  to  Better  Service 

MANY  manufacturers  are  to-day  paying  more  at- 
tention to  the  matter  of  giving,  through  their 
branches  and  agencies,  better  and  less  expensive  serv- 
ice than  has  heretofore  been  common.  The  whole 
industry  is  more  inclined  than  ever  to  .seek  a  solution 
of  the  service  problem,  realizing  that  the  attention 
which  it  is  given  is  one  of  the  most  important  ele- 
ments establishing  the  good-will  without  which  ever>- 
enterprise  is,  sooner  or  later,  bound  to  fail. 

Aside  from  the  expense  involved  in  repair  work, 
and  sometimes  even  more  serious  from  the  owner's 
viewpoint,  is  the  inconvenience  of  being  without  the 
use  of  the  car,  the  necessity  of  which  is  seldom  so 
keenly  realized  as  when  the  car  is  laid  up  for  repairs. 
It  is,  therefore,  desirable  to  minimize  in  every  pos- 
sible way  the  time  required  for  repairs.  The  element 
of  accessibility  plays  an  important  part  in  this  regard. 

It  is  important,  of  course,  to  lay  down  a  design  in 
such  a  way  as  to  facilitate  production,  but  this  should 
not  and  need  not  interfere  with  having  the  assembled 
car  or  unit  accessible,  though  it  has  all  too  frequently 
been  allowed  to  do  so.  Too  often  the  production  engi- 
neer, whose  advice  is  frequently  a  controlling  factor 
in  the  design  of  the  ultimate  product,  is  so  much  in- 
terested in  making  parts  so  as  to  be  easily  machined 
and  easily  assembled,  that  he  is  apt  to  lose  sight  of 
the  need  for  making  them  so  they  will  also  come  apart 
readily  when  in  place  in  the  completed  vehicle.  The 
advice  of  competent  service  men  should  always  be 
considered  before  a  design  is  finally  approved. 

Parts  which  are  apt  to  require  attention  can  often 
be  so  made  that  they  can  be  quickly  disconnected,  say 
by  the  removal  of  one  or  two  bolts,  and  replaced  as 
quickly  by  an  identical  unit  which  is  new  or  has  al- 
ready been  repaired.  The  unit  removed  can  then  be 
put  in  condition  for  use  on  the  next  car,  which  re- 
quires a  similar  job  done  upon  it.  Much  time  can  be 
saved  in  this  way,  and  the  replacement  can  often  be 
made  by  less  skilled  workmen  than  are  required  in 
the  actual  repair  work.  Thus  the  best  workmen  are 
kept  at  the  bench  where,  if  the  quantity  of  repair 
work  is  sufficient,  they  can  specialize  in  a  certain 
line  and  become  very  expert  ^nd  rapid  at  it.  This 
method  of  operation  is  now  used  chiefly  on  electrical 
units  and  more  or  less  similar  parts  once  regarded  as 
"accessories."  but  might  well  be  extended  to  other 
parts,  with  great  savings  both  in  tmie  and  expense, 
though  it  has,  of  course,  certain  limitations.  It  can. 
for  example,  be  used  in  the  case  of  brake  bands  and 
brake  shoes  which  require  relining.  A  few  sets  of 
relined  parts  can  be  kept  on  hand,  and  when  a  car 
comes  in  to  have  its  brakes  relined.  instead  of  waiting 
for  the  lining  to  be  drilled  and  riveted  in  place,  a  set 
of  ready  relined  parts  is  quickly  inserted.  The  parts 
replaced  are  then  relined  for  use  on  another  car. 

There  is  nothing  very  new  about  all  this  but  the 
possibility  of  extending  a  system  of  this  character  to 
other  parts  of  the  car  is  worthy  of  consideration. 
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See  More  Activity 
After  Chicago  Show 

Price  Atmosphere  Expected  to  Be 

Cleared  Then — Uncertainty, 

Retarding  Sales  Factor 

By  James  Dalton 

NEW  YORK,  Jan.  24— Uncertain- 
ty of  the  public  on  the  question  of 
prices  continues  to  some  extent  to 
hold  up  retail  sales  of  automobiles. 
In  New  York  the  week  following  the 
show  closed  with  a  fair  volume  of 
business  on  the  average.  Some  dealers 
had  a  remarkably  good  week,  indicat- 
ing that  there  had  been  an  easing  up 
of  speculation  regarding  further  price 
reductions,  but  others  experienced  a 
continuation  of  the  holding  back  which 
became  evident  the  latter  part  of 
show  week,  when  news  of  approxi- 
mately 50  price  changes  became  gen- 
erally known. 
More  Cuts  Certain 

Indications  now  are  that  the  appar- 
ent sizable  volume  of  deferred  busi- 
ness uncovered  by  the  shows  in  New 
York,  Philadelphia,  Buffalo  and  sev- 
eral other  large  cities,  will  not  become 
active  until  after  the  Chicago  show, 
which  opens  Jan.  28.  It  is  practically 
certain  that  some  further  price 
changes  will  be  made  by  companies 
which  did  not  reduce  in  connection 
with  the  New  York  show.  These 
changes  probably  will  be  announced  at 
the  Chicago  show  and  at  the  same 
time  it  will  become  known  whether 
any  manufacturers  already  in  line 
with  reductions  contemplate  "second 
cuts,"  which  the  industry  does  not  con- 
sider likely,  in  view  of  the  present 
pre-war,  or  near  pre-war  level  of  the 
majority  of  prices. 

Lincoln  Plan  Causes  Concern 

One  factor  which  is  causing  consid- 
erable concern  to  manufacturers  in 
the  higher  price  classes  is  the  'in- 
nounced  decision  of  Henry  Ford  to 
take  over  the  Lincoln  plant  if  he  can 
get  it  at  what  he  considers  a  fair 
price.  There  now  seems  little  doubt 
that  he  will  be  successful.  While  it  is 
not  expected  that  anything  revolution- 
ary will  be  attempted  by  Ford  in  the 
immediate  future,  there  is  little  prob- 
ability that  he  will  be  long  content 
with  limited  production.  The  Lincoln 
plant  has  a  potential  capacity  of  20,000 
cars  a  year.  At  present  prices  there 
is  no  market  for  any  such  number  of 
Lincoln  cars.  But  if  the  introduction 
of  Ford  production  methods,  the  Ford 
system  of  buying  supplies  and  a  sharp 
curtailment  of  costs  will  permit  the 
sale   at   $2,500   of   a   Lincoln   car   in 
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which  little  of  the  quality  has  been 
sacrificed,  the  market  for  the  product 
will  be  greatly  enlarged. 

So  far  as  his  own  car  is  concerned, 
Ford  has  done  the  industry  generally 
a  good  turn  by  his  recent  price  reduc- 
tion of  $7  on  the  touring  car  and  $15 
on  the  enclosed  models.  It  will  do 
much  to  convince  the  public  that 
motor  car  values  are  about  down  to 
rock  bottom.  There  are  few  com- 
panies in  the  lower  price  classes  which 
can  afford  to  make  further  material 
cuts. 

The  biggest  job  at  present  is  to 
convince  prospective  purchasers  that 
they  can  save  little  money  by  defer- 
ring purchases.  By  far  the  largest 
proportion  of  the  "live"  prospects  now 
are  owners  of  automobiles  and  they 
expect  to  trade-in  their  old  cars.  In 
their  case  every  price  cut  automatical- 
ly reduces  used  car  values,  so  they  will 
make  practically  nothing  on  any  re- 
ductions which  may  come. 

The  record  attendance  at  the  New 
York  show  demonstrated  that  public 
interest  in  motor  cars  is  keener  than 
ever.  Bankers  have  been  particularly 
pleased  at  the  manifestation  and  it 
has  had  something  to  do  with  the  re- 
cent rise  in  motor  stocks.  Manufac- 
turers were  deeply  gratified  and  all  of 
them  are  making  preparations  to  meet 
the  spring  demand  which  they  consid- 
er inevitable.  As  a  consequence  busi- 
ness of  parts  and  accessory  makers  is 
running  on  practically  the  same  basis 
as  for  the  last  three  months. 


No  New  Financing  Plan 

Proposed  for  Overland 

NEW  YORK,  Jan.  24— Reports  that 
some  new  plan  had  been  worked  out  for 
refinancing  the  Willys-Overland  Co.  are 
erroneous.  The  negotiations  with  pre- 
ferred stockholders  to  gain  their  assent 
to  a  plan  which  will  permit  liquidation 
of  the  company's  bank  loans  are  pro- 
ji'ressing  as  rapidly  as  can  be  expected. 
It  is  probable  that  the  refinancing  will 
take  the  -form  of  a  bond  issue  for  ap- 
proximately $15,000,000. 

The  company  has  paid  20  per  cent  of 
its  bank  loans  and  they  now  stand  at 
about  $16,000,000.  It  is  probable  that 
another  10  per  cent  will  be  retired  in 
the  near  future  and  if  this  is  done  $15,- 
000,000  will  be  adequate  to  take  care  of 
the  remainder  of  the  bank  indebtedness. 
The  earnings  of  the  company  now  are 
ample  to  provide  working  capital. 
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34  Cities  Chosen 

for  Parts  Depots 

More  to  Be  Added — Sub  Dealers 

Will   Be  Appointed   For 

Smaller  Communities 


DELAWARE  TO  TAX  GASOLINE 

WILMINGTON,  DEL.,  Jan.  23— Al- 
though the  Delaware  Legislature  does  not 
meet  until  next  year,  a  bill  to  be  intro- 
duced at  the  next  legislative  session  is 
being  prepared  taxing  gasoline  two  cents 
a  gallon.  The  proceeds  from  the  tax 
would  be  applied  to  the  construction  of 
new  roads. 


DETROIT,  Jan.  23— Central  parts  dis- 
tribution depots  of  the  new  unit  parts, 
group  have  been  located  in  34  leading 
cities  of  the  country  and  with  the  addi- 
tion of  some  half  dozen  more,  the  main 
distributing  organization  will  be  com- 
plete. The  companies  and  cities  thus  far 
selected  are: 

Atlanta,  Motor  Parts  Corp.;  Baltimore,. 
Quaker  Ci*:y  Motor  Parts  Co.;  Boston,  Camp- 
bell Motors  Corp.;  Buffalo,  Units  Parts  Corp.; 
Cliarleston.  S.  C,  Carolina  Motor  Parts  Co.: 
Chicago,  Standard  Unit  Parts  Corp.;  Cleve- 
land, Automotive  Parts  Co.;  Columbus,  Auto- 
motive Parts  Co.;  Cincinnati,  Automotive 
Parts  Co. 

Dallas,  Motor  Parts  Depot;  Denver,  Gal! 
Auto  Specialty  Co.;  Des  Moines,  Standard 
Motor  Parts  Co.;  Detroit,  Automotive  Parts 
Co.;  Harrisburg,  Pa.,  Quaker  City  Motor 
Parts  Co.;  Indianapolis,  Central  Motor  Parts 
Co.;  Kansas  City,  General  Auto  Parts  Co.; 
Louisville,  Edigen  Motor  Parts  Co.;  Los 
Angeles,  Colyear  Motor  Sales  Co.;  Memphis, 
company's   title   not  chosen. 

Milwaukee,  Standard  Unit  Parts  Corp.; 
Minneapolis,  Baldwin  Service  Co.;  New  York, 
Chadick  Delamater  Corp.;  New  Orleans, 
Standard  Motor  Parts,  Inc.:  Omaha,  Omaha 
Motor  Parts  Co. ;  Philadelphia,  Quaker  City 
Motor  Parts  Co. ;  Pittsburgh,  Superior  Motor 
Parts  Co.;  Portland,  Ore.,  Colyear  Motor 
Sales  Co.;   Richmond,   Standard  Parts  Co. 

Salt  Lake  City,  Mendenhall  Auto  Parts 
Co.;  San  Francisco.  Colyear  Motor  Sales  Co.; 
Seattle,  Colyear  Motor  Sales  Co.;  St.  Louis, 
Authorized  Motor  Parts  Co.;  Spokane,  Col- 
year Motor  Sales  Co.;  Toledo,  Automotive 
Parts  Co. 

The  companies  whose  products  will  be 
distributed  through  the  parts  depots  are 
Continental  Motors  Corp.,  Timken-De- 
troit  Axle  Co.,  Brown-Lipe  Gear  Co., 
Borg  &  Beck  Co.  and  Spicer  Mfg.  Co. 

Must  Carry  Adequate  Stocks 

Each  of  the  unit  parts  depots  will  be 
financed  by  local  capital  entirely  and 
will  be  operated  according  to  conditions 
existing  in  the  different  cities.  Contracts 
have  been  signed  for  handling  the  dis- 
tribution of  the  unit  makers*  products, 
and  in  turn  they  will  sign  sub-dealers 
who  will  handle  the  unit  parts  in  the 
smaller  cities  of  the  40  districts. 

These  contracts  in  the  main  only  re- 
quire that  the  station  maintain  an  ade- 
quate supply  of  parts  at  all  times,  the 
supply  to  be  based  on  the  population 
served  and  the  total  registry  of  cars 
in  the  districts.  Pi-ices  are  set  by  the 
factories,  freight  variations  causing  any 
difference  that  may  exist  in  prices  in 
any  section. 

The  business  of  signing  distribution 
agencies  in  the  smaller  cities  will  be 
,  carried  through  during  the  early  months 
of  the  year  and  by  April,  factory  parts 
will  be  available  in  any  section  of  the 
country  in  five  to  six  hours. 
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1  o  Change  Lincoln 
Price,  Leland  Says 

Will  Follow  Sale— Changes  Will 
Be  Instituted  in  Fac- 
tory Methods 

DETROIT,  Jan.  24— Purchase  of  the 
Lincoln  Motor  Co.  at  the  receiver's  sale 
Feb.  4  by  interests  friendly  to  the  Leland 
control  will  mean  carrying  through  for 
the  first  time  the  complete  Leland  policy, 
according  to  a  statement  made  to-day  to 
Automotive  Industries  by  W.  C.  Le- 
land, vice-president  and  general  man- 
ager of  the  company.  Under  the  old 
regime,  he  said,  clashing  elements  in 
the  directorate  made  it  impossible  to  put 
these  policies  into  effect. 

There  w^ill  be  many  changes  in  the 
conduct  of  the  company's  affairs,  Leland 
said,  but  they  will  be  mainly  in  the  mer- 
chandising and  not  in  the  production  end 
of  the  business.  The  former  standards 
of  manufacture  for  the  Lincoln  car  will 
be  adhered  to  closely  with  the  steady  im- 
provement of  the  product  always  in 
mind.  Better  markets  will  be  opened 
under  the  reorganization,  he  added,  and 
buyers  of  Lincoln  cars  will  be  given  the 
full  benefit. 

No  Change  in  Organization 

There  will  be  a  revision  of  prices  after 
the  sale,  Leland  declared.  Since  the  fac- 
tory has  been  in  the  hands  of  a  receiver 
a  careful  study  has  been  made  of  the 
possibilities  of  the  plant  and  several 
changes  in  manufacturing  methods  will 
be  instituted.  The  equipment  has  been 
brought  to  the  highest  point  of  efficiency 
and  everything  is  ready  for  immediate 
resuimption  of  production.  It  is  expect- 
ed that  from  6000  to  8000  cars  will  be 
made  in  1922. 

The  Lincoln  sales  organization  will  be 
continued  as  it  stands.  The  new  prices 
and  the  improved  quality  of  the  product 
are  counted  upon  to  bring  sales  to  a 
point  where  the  factory  may  he  operated 
up  to  capacity.  The  Lelands  hope  to 
make  and  sell  12,000  cars  in  a  good  busi- 
ness year.  The  factory  organization  will 
be  strengthened  but  no  radical  changes 
are  contemplated. 

Many  parts  which  formerly  have  been 
purchased  by  the  company  will  be  made 
in  the  Lincoln  factory  hereafter.  This 
will  include  eventually  the  manufacture 
of  its  own  bodies,  but  for  the  present  the 
company  will  continue  to  buy  bodies. 


Gardner  Statement  Shows 

Qean  Financial  Slate 

ST.  LOUIS,  Jan.  24— The  Gardner 
Motor  Co.,  in  its  statement  as  of  Dec. 
31,  has  wiped  its  financial  slate  clean. 
It  has  taken  a  loss  of  $800,000  for  the 
year  but  presents  a  balance  of  $600,000 
in  cash  and  not  a  dollar  of  indebtedness. 
The  loss  on  inventory  for  1921  was 
$990,000. 

Organization  and  prepaid  expenses, 
tools,   dies    and    patterns   all   have   been 
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wiped  out  as  balance  sheet  items.  Build- 
ings and  equipment  have  been  reduce<l 
from  $600,000  to  $400,000  and  inventories 
from  $1,700,000  to  $500,000  representing 
cost  or  market.  These  items  with  the 
$600,000  in  cash  and  $50,000  accounts 
receivable  bring  the  total  assets  to 
$1,550,000. 

The  company  expect:'  to  develop  the 
South  and  Southwest  as  its  principal 
sales  field.  It  is  confident  the  South  has 
turned  the  corner  and  with  the  markets 
developed  on  the  Atlantic  and  Pacific 
coasts  the  company  hopes  for  much 
larger  sales  in  1922. 
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80  Per  Cent  of  Merchandise 
Creditors  Accept  Earl  Plan 

CHICAGO,  Jan.  23— The  proposed  re- 
organizatiou  plan  for  Earl  Motors,  Inc., 
has  been  accepted  by  nearly  80  per  cent 
of  the  merchandise  creditors  who  have 
claims  aggregating  $3,000,000.  Preferred 
and  common  stockholders  have  been  asked 
to  deposit  their  holdings,  as  voting  trusts 
will  be  formed  under  the  direction  of  the 
bankers'  committee. 

Preferred  stockholders  will  be  asked 
to  waive  their  right  to  dividends.  No 
changes  will  be  made  in  the  present  stock 
outstanding,  but  it  will  take  rank  after 
the  deferred  income  debentures  and  7  per 
cent  prior  preference  stock  which  will 
be  issued.  The  creditors  will  receive  two- 
thirds  of  their  claims  in  the  new  deben- 
tures and  one-third  in  prior  preferred. 


Reynolds  Spring  Shows 

$572,658  Current  Assets 

JACKSON,  MICH.,  Jan.  24— The  Rey- 
nolds Spring  Co.  in  its  general  balance 
sheet  as  of  Dec.  31  shows  current  assets 
of  $572,658  and  current  liabilities  of  only 
$1,705.  Cash  amounts  to  $392,190;  ac- 
counts receivable  to  $37,675  and  inven- 
tories to  $142,791. 

The  inventories  are  priced  at  cost  or 
market,  whichever  is  lower.  The  total 
assets  are  $1,912,571  and  the  surplus  is 
$162,539.  The  company  anticipates  oc- 
cupying next  month  a  new  two  stoi-y  fire- 
proof addition  to  its  factory.  This  is 
expected  to  make  a  considerable  saving 
in  expense  of  operation.  The  company 
is  cai'rying  life  insurance  amounting  to 
$140,000  on  some  of  its  officers  and  em- 
ployees, payable  to  the  company  in  case 
of  their  death. 


DORRIS   ELECTS   OFFICERS 

ST.  LOUIS,  Jan.  23— At  the  annual 
stockholders'  meeting  of  the  Dorris  Mo- 
tor Car  Co.,  held  at  the  company's  offi- 
ces, George  P.  Dorris  was  re-elected 
president  and  chief  engineer;  Webster 
Colburn,  vice-president  and  general  man- 
ager, and  J.  F.  Culver,  secretary  and 
treasurer.  Frank  C.  Thompson  was 
elected  second  vice-president.  Re-elec- 
tions to  the  board  of  directors  include 
Dorris,  Colburn.  Thompson,  H.  B.  Kren- 
ning,  George  C.  Griffith,  Parker  H.  Woods 
and  Judge  Jesse  McDonald. 


Rail  Conimissioner 
Is  Urged  in  Report 

United   States  Chamber  Commit- 
tee Recommends  Congress 
Authorize  Appointment 

WASHINGTON,  Jan.  24-The  committee 

on  railroads  of  the  Chamber  of  Commerce 
of  the  United  States  has  prepared  a  re- 
port recommending  that  Congress  be 
urged  to  enact  legislation  authorizing  the 
President  to  appoint  a  special  admini- 
strative officer  with  the  title  of  Commis- 
sioner General  of  Transportation,  who 
would  hold  office  subject  to  the  will  of 
the  President,  who  would  prescribe  his 
compensation.  The  report  will  be  con- 
sidered at  a  meeting  of  the  national 
council  to  be  held  in  Washington,  Feb. 
8  and  9. 

The  report  says  the  commissioner 
should  be  selected  because  of  his  famil- 
iarity with  transportation  problems  and 
that  he  should  make  to  governmental 
agents  in  charge  of  the  regulation  of 
interstate  transportation  such  recom- 
mendations as  would  be  for  the  public 
interest  and  tend  to  co-ordinate  the  ad- 
ministration of  laws  respecting  "inter- 
state transportation  by  land,  water  and 
air  for  the  promotion  and  development 
of  a  national  system  of  rail,  water, 
highway  and  aerial  transportation  and 
will  make  possible  the  articulation  and 
economical  use  of  all  transportation  fa- 
cilities, including  tracks,  highways,  tei"- 
minals,  transfer  facilities,  docks  and 
landing  places." 

Wide  Scope  of  Powers 

The  report  proposes  that  the  commis- 
sioner should  reconcile  so  far  as  possible 
conflicting  rulings  of  boards,  commissions 
and  bureau?  and  where  they  cannot  be 
reconciled  in  a  way  to  promote  the  gen- 
eral development  of  a  co-ordinated  sys- 
tem of  interstate  transportation  make 
recommendations  designed  to  correct  in- 
harmonious   provisions. 

Another  section  of  the  report  states 
that  the  commissioner  should  i>e  entitled 
to  be  heard  at  any  hearing  given  by  a 
governmental  agency  and  to  produce  evi- 
dence that  would  tend  toward  the  promo- 
tion and  facilitation  of  the  continued 
development  of  an  interstate  transporta- 
tion system  that  would  be  adequate  to 
meet  the  transportation  needs  of  th<> 
country.  The  committee  believes  the 
commission  should  be  authorized  to  grant 
Federal  charters  to  corporations  propos- 
ing to  engage  in  interstate  transporta- 
tion bv  laml.  water  or  air. 


WICHITA   PLANS   CHANGED 

WICHITA  FALLS,  TEX.,  Jan.  23— 
Wichita  Motors  Co.  has  canceled  its  plan 
of  consolidation  with  the  Price-Campbell 
Cotton  Picker  Corp.  and  announces  that 
it  will  continue  the  manufacture  of 
Wichita  trucks  under  the  name  of  the 
Wichita  Motors  Co.  No  reorganization 
of  the  company  is  now  under  contempla- 
tion. 
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Bosch  Head  Makes 
Denial  of  Rumors 


Says  Martin  E.  Kern  Sailed  for 

Europe  with  Full  Knowledge 

of  Government 

SPRINGFIELD,  MASS.,  Jan.  24— Ar- 
thur P.  Murray,  president  of  the  Ameri- 
can Bosch  Magneto  Corp.,  assei'ted  to-day 
that  there  was  no  basis  for  a  sensational 
report  that  the  departure  for  Europe 
of  Martin  E.  Kern  was  the  result  of  the 
investigation  by  the  Department  of 
Justice  into  the  sale  of  the  Bosch  plant 
to  the  present  owners  by  the  Alien  Prop- 
erty Custodian  in  1918.  Murray  de- 
clared that  Kern  sailed  with  the  full 
Icnowledge  of  the  Department  of  Justice 
and  that  he  was,  as  a  matter  of  fact,  on 
a  mission  for  the  Department  of  Com- 
merce, carrying  letters  of  introduction 
to  many  embassies  and  consulates. 

Characterized  as  "Political" 

The  Federal  inquiry  into  the  sale  of 
the  old  Bosch  Magneto  Co.  by  A.  Mitchell 
Palmer  was  characterized  by  Murray  as 
a  "political  move."  He  declined  to  am- 
plify that  assertion  beyond  stating  that 
the  company's  books  containing  the  rec- 
ord of  the  sale  had  been  placed  in  the 
hands  of  United  States  District  Attorney 
Harris  at  Boston.  He  declared  that  none 
of  the  company's  officials  had  been  called 
before  the  Federal  authorities  to  be 
questioned. 

It  has  been  learned  in  Washington  that 
the  inquiry  by  Harris  was  instituted  upon 
instructions  from  Attorney  General 
Daugherty  and  is  in  connection  with  the 
charges  filed  last  summer  by  repre- 
sentatives of  Robert  Bosch,  the  original 
German  owner. 

Attorneys  for  the  former  German 
owners  of  the  plant  alleged  that  whereas 
the  property  was  sold  by  Palmer  for 
$4,150,000,  it  was  really  worth  more 
than  $7,000,000  and  that  the  company's 
patents,  copyrights,  trade  marks  and 
good  will  had  been  valued  at  only  $1. 
They  have  charged  that  measures  taken 
by  the  Alien  Property  Custodian  were 
such  as  would  not  tend  to  bring  about  a 
favorable  sale  of  the  property;  that  the 
sale  was  not  well  advertised,  that  it  wa" 
held  in  a  remote  place;  and  that  an  ex 
cessive  deposit  was  required  of  bidders; 
that  the  information  furnished  about 
the  property  by  Palmer  did  not  do  justice 
to  the  owners.  Most  of  these  allegations 
were  met  with  denials  from  Palmer. 

Kern  Friend  of  Palmer 

The  attorneys  for  the  former  owners 
charged  specifically  that  the  property 
thus  sold  went  into  the  hands  of  Martin 
Kern,  treasurer  of  the  Bethlehem  Mo- 
tors Corp.,  a  lifelong  friend  of  the  Alien 
Property  Custodian,  with  whom  he  had 
been  interested  in  various  transactions, 
and  that  other  of  Palmer's  friends  were 
associated  with  Kern  in  acquiring  the 
property. 

John  A.  MacMartin,  sect^tai'y  of  the 
American  Bosch  Magneto  Corp.,  has  de- 


M.A.M.A.  MEMBERS'  DECEMBER  BUSINESS 

MUCH  BETTER  THAN  FIRST  MONTHS  OF  1921 

NEW  YORK,  Jan.  24 — Purchases  of  supplies  from  members  of  the  Motor  and 
Accessory  Manufacturers  Association  by  automotive  manufacturers  in  1921  aggregated 
$238,062,591.  The  total  of  past  due  accounts  held  by  members  of  the  M.  A.  M.  A. 
declined  from  $8,099,727  in  January  to  $4,220,450  in  December.  The  total  of  notes  out- 
standing fell  from  $4,359,871   in  January  to  $3,384,250  at  the  end  of   December. 

December  showed  a  sharp  falling  off  in  sales  as  compared  with  November,  although 
the  decline  was  not  as  great  as  had  been  expected.  Sales  in  November  were  $18,998,490 
and  in  December  $14,349,750,  a  falling  off  of  24.47  per  cent.  Business  in  October  aggre- 
gated $22,053,327.  It  was  significant  of  the  improved  conditions  in  the  automotive 
industry  that  December  business  was  very  much  better  than  sales  in  January  and 
February.  In  fact,  it  did  not  fall  far  short  of  equalling  that  done  in  the  first  two 
months  of  the  year  together.     The  statistics  by  months  for  the  entire  year  follow: 

Total  Per  Cent  Total  Per  Cent     Total  Notes      Per  Cent 

Month  Purchases         Change  Past  Due  Change       Outstanding      Change 

January $6,264,587  $8,099,727  $4,359,871  

February 10,408,962        66.15  Inc.         6,717,165         17.07  Dec.         6,063,118         39.08  Inc. 

March 20,120,386         93.30  Inc.  5,603,992         16.57  Dec.         5,069,877  16.38  Dec. 

April 26,746,580         S2.93lnc.  5,352,271  4.49  Dec.         5,371,086  5.94  Inc. 

May 26,781,350  .13  Inc.  4,505,176         15.64  Dec.         4,460,355         16.77  Dec. 

June 22,703,414         15.19  Dec.         4,720,973  4.79  Inc.  4,012,670         10.37  Dec. 

July 23,096,214  1.68  Inc.  5,242,046         10.79  Inc.  3,690,154  7.90  Dec. 

August 23,397,640  1.31  Inc.  4,348,790         17.06  Dec.         3,494,510  5.30  Dec. 

September.  ..  .     23,141,891  1.09  Inc.  4,358,545         00.22  Inc.  3,677,500  5.24  Inc. 

October 22,053,327  4.70  Dec.         4,512,680  3.54  Inc.  3,463,500  5.82  Dec. 

November 18,998,490         13.85  Dec.         4,352,000  3.56  Dec.         3,661,900  5.73  Inc. 

December 14,349,750         24.47  Dec.         4,220,450  3.02  Dec.         3,384,250  7.58  Dec. 


clined  to  make  any  statement  in  relation 
to  the  Federal  inquiry.  George  A.  Mac- 
Donald,  treasurer,  has  intimated  that  the 
trouble  was  being  fomented  by  the  former 
owners  for  advertising  purposes. 


Dixie  Flyer  Makers 
Will  Join  Combine 


Parts  Makers  Map  Out 
Group  Expansion  Program 

NEW  YORK,  Jan.  23— An  ambitioxis 
program  for  the  expansion  of  its  group 
organization  has  been  mapped  out  by 
the  Motor  and  Accessory  Manufacturers 
Association.  The  main  purpose  of  the 
group  idea  is  to  promote  "greater  unity 
of  purpose  in  the  direction  of  economies 
of  production  and  distribution,  thus 
eliminating  duplications  of  effort  and 
expense." 

The  following  preliminary  classifica- 
tion of  contemplated  groups  is  announced 
by  the  association: 

Asibestos  products,  axle,  bearing, 
bumper,  carbureter,  chain,  clutch,  engine, 
fan  forging,  foundry,  gear,  headlight 
device,  piston  ring,  radiator,  sheet  and 
•pressed  metal,  shock  absorber,  spark 
plug,  spring,  starting,  lighting  and  igni- 
tion, steel  producers,  steel  products,  top, 
transmission,  warning  signal,  wheels 
and  windshield. 


Stockholders  Accept  Plan  for  Re- 
organization Superseding  all 
Former  Arrangements 


TO  LIQUIDATE  MONITOR 

COLUMBUS,  Jan.  23— Receiver  E.  W. 
Pa/ey  of  the  Monitor  Motor  Car  Co., 
whii'h  was  forced  into  the  hands  of  the 
I'ece  ver  about  six  months  ago,  has  sold 
tools,  parts,  stocks  on  hand  and  patterns 
to  the  American  Motor  Parts  Co.,  which 
held  an  auction  of  certain  tools  and  parts 
recently.  The  sale  was  confirmed  by  the 
court  and  it  is  the  policy  to  liquidate 
the  concern.  No  offer  for  the  real  estate, 
appraised  at  $85,000,  has  been  received. 
'Creditors'  claims  will  be  paid  to  the  ex- 
tent of  ITi   or  20  per  cent. 


LOUISVILLE,  KY.,  Jan.  24— Plans 
for  the  reorganization  of  the  Kentucky 
Wagon  Mfg.  Co.  and  a  merger  with  the 
Associated  Motors  Industries  have  been 
accepted  by  stockholders  of  the  company. 

Details  of  the  new  company  that  will 
be  formed  and  those  of  the  merger  were 
not  disclosed  by  John  W.  Barr,  Jr.,  of  the 
company,  who  made  the  following  state- 
ment: 

"The  concern  which  will  be  formed  will 
be  one  of  the  largest  of  its  kind  in  this 
part  of  the  country.  Representatives  of 
the  large  financial  interests  from  Chi- 
cago and  from  the  East,  which  will  be 
partners  in  the  merger,  provided  it  is 
effected,  were  at  the  stockholders'  meet- 
ing. 

"It  is  possible  that  the  merger  will 
be  accomplished,  and  if  it  is  it  will  en- 
able the  Kentucky  Wagon  Mfg.  Co.  to 
operate  on   a  larger  scale  than  before." 

The  plan  adopted  by  the  stockholders 
completely  supersedes  all  former  reor- 
ganization and  merger  plans. 

(Conthnied  on  page  202) 


20.400  TRACTORS  IN  UTAH 

COLUMBUS.  Jan.  24  — C.  J.  West, 
Federal-State  farm  statistician  in  Ohio. 
has  completed  a  survey  of  the  State  to 
list  the  number  of  farm  tractors  in  use. 
He  reports  that  the  number  has  been 
uractically  doubled  in  the  past  two  years, 
The  number  two  years  ago  was  10,469 
and  now  is  about  20.400. 
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Botlv  MaiiufacUirers 
Speeding  Up  Output 

Sub-Contractors    in    Philadelphia 
Receive  Orders  from  Build- 
ers of  Automobiles 


PHILADELPHIA,  Jan.  23— Manufac- 
turers of  automobiles  are  giving'  sub- 
contractors orders  to  speed  up  produc- 
tion, in  anticipation  of  an  improvement 
in  business  by  spring.  The  effect  has 
been  felt  here  locally  and  one  large 
stamping  shop  is  producing  a  record 
number  of  bodies,  400  a  day,  for  Dodge 
Brothers.  The  E.  G.  Budd  Mfg.  Co.  has 
taken  on  500  extra  men  in  the  last  few 
days  in  its  body-making  plant,  the  shops 
now  running  at  80  per  cent  of  normal, 
with  some  divisions  on  full  time  and  a 
few  on  overtime. 

Orders  since  the  first  of  the  year  call 
for  substantial  increases  in  daily  pro- 
duction. The  Studebaker  Corp.  has  or- 
dered deliveries  of  150  bodies  a  day,  with 
prospects  of  an  early  increase.  Orders 
for  fenders  for  the  new  type  61  Cadillac 
have  increased  and  Overland  bodies  also 
are  being  built  in  greater  number. 

Two  reasons  are  advanced  for  the  sud- 
den turn  in  production  demands.  Manu- 
facturers had  not  increased  orders  prior 
to  the  New  York  automobile  show,  desir- 
ing to  close  the  year  with  small  inven- 
tories, but  since  the  show,  business  has 
received  a  sudden  impetus  and  quick  or- 
ders for  increased  production  became 
imperative.  Price  reductions  is  the  other 
reason  to  which  the  inflow  of  orders  is 
attributed. 


Antigo  Starts  on  Schedule 
of  200  Tractors  for  1922 

ANTIGO,  WIS.,  Jan.  23— At  the 
annual  stockholders'  meeting  of  the 
Antigo  Tractor  Corp.,  John  Manser  was 
elected  president;  Ernest  Hirt  was  re- 
elected vice-president,  and  Edward  Faust 
was  elected  secretary  and  treasurer. 
The  past  year  has  been  spent  in  per- 
fecting the  organization  and  completing 
engineering  details,  so  that  production 
will  start  at  once  on  a  schedule  calling 
for  200  to  250  machines  in  1922  and  300 
to  400  in  1923. 

The  stockholders  in  fifteen  minutes 
subscribed  $25,000  additional  to  properly 
finance  production.  B.  F.  Appleby,  head 
of  the  Erd  Motor  Co.,  Saginaw.  Mich., 
was  among  the  out-of-town  stockholders 
present  and  made  valuable  suggestions 
for  conducting  the  operation  and  further 
development  of  the  business.  The  prod- 
uct is  known  as  the  "Quad-Pull"  tractor, 
having  a  direct  drive  to  all  wheels,  and 
has  been  under  practical  test  for  more 
than  two  years. 


DURANT  PLANT  NEARS  CAPACITY 

NEW  YORK,  Jan.  24— Production  at 
the  Long  Island  City  factory  of  the 
Durant  Motor  Car  Co.  of  New  York  is 
rapidly  approaching  capacity  and  100 
cars    were    turned    out    in    one   day    last 
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week.  As  originally  designed  the  capac- 
ity of  the  plant  was  to  be  100  a  day  but 
by  the  application  of  efficiency  method.s 
this  can  be  increased,  it  is  believed,  to 
150.  The  Lansing  plant  is  turning  out 
about  25  cars  a  day.  The  Muncie  plant 
will  begin  production  of  the  Durant  six 
for  delivery  to  purchasers  some  time  in 
February. 


Cadillac  Reopens  Factory 
School  for  Its  Mechanics 

DETROIT,  Jan.  20— Cadillac  Motor 
Car  Co.  reopened  its  technical  and  rei>air 
school  at  the  factory  this  week  for  the 
benefit  of  service  managers  and  mechan- 
ics doing  Cadillac  work.  The  school  con- 
tinues under  the  direction  of  Charles 
Rogers,  who  has  been  connected  with 
Cadillac  for  seventeen  years  and  has 
directed  the  repair  school  for  the  past 
four. 

The  instructions  will  be  given  in  two 
week  courses  during  which  the  adjust- 
ments on  the  Cadillac  type  61  and  earlier 
models  will  be  completely  reviewed.  An 
examination  will  be  held  at  the  end  of 
the  course  and  distributors  and  dealers 
will  be  notified  of  the  examination  and 
attendance  rating  of  the  men  they  have 
sent  to  the  school. 


Winfield  Barnes  Plant 

Is  Sold  by  Receiver 

PHILADELPHIA,  Jan.  21  —  Otto  R. 
Heiligman,  receiver  for  the  Winfield 
Barnes  Co.  automobile  factory,  has  sold 
the  plant  at  Twentieth  Street  and  Erie 
Avenue  to  B.  Foster,  for  $86,000.  The 
property  is  assessed  at  $75,000.  Other 
premises  'belonging  to  the  company  and 
placed  in  the  receiver's  hands,  was  sold 
to  F.  C.  Schaeffer  for  $30,000.  The  lat- 
ter property  in  Cherry  Street  was  as- 
sessed at  $20,000. 

These  properties  were  put  up  at  public 
auction  last  summer,  but  the  bids  were 
not  accepted.  The  contents  of  the  fac- 
tory, including  the  machinery,  were  sold 
in  parcels  at  that  time,  for  very  small 
sums. 


Gasoline  Consumption  Less; 
Production  Shows  Increase 

WASHINGTON,  Jan.  23  —  Domestic 
consumption  of  gasoline  decreased  104.- 
500,000  gallons  during  November,  ac- 
cording to  figures  compiled  by  the  Bu- 
leau  of  Mines.  The  daily  average  pro- 
duction increased  171,856  gallon?  as  com- 
pared with  October  and  the  stocks  of 
gasoline  increased  39,320,000  gallons. 

It  is  significant  to  note  that  the  stocks 
of  gasoline  on  Nov.  30,  1921.  were  140,- 
750,000  gallons  in  excess  of  those  on  the 
same  date  in  1920.  Exports  decreased 
1,250,000  gallons  but  shipments  to  in- 
sular possessions  increased  1,000.000 
gallons.  There  were  24  more  plants  in 
operation  in  November  than  in  October. 

Stocks  of  lubricating  oils  were  in- 
creased 11,267,000  gallons  during  the 
month. 
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Milwaukee   District 
Shows  Further  Gain 


Keflects  Results  of  New  York  Ex- 
hibition  in   Large   Orders 
for  Parts  Received 


MILWAUKEE,  Jan.  2:i— Firms  manu- 
facturing parts,  equipment  and  accesso- 
ries for  popular-priced  passenger  cars 
have  large  ordeis  on  hand  for  late  winter 
and  spring  delivery,  according  to  the 
monthly  survey  of  Milwaukee  industrj- 
and  business  contained  in  the  current 
issue  of  Business  and  Financial  Com- 
ment, published  by  the  First  Wisconsin 
National,   Milwaukee's   largest   bank. 

It  says  further  that  the  motor  truck 
industry  is  still  quiet,  but  "should  re- 
ceive stimulation  from  the  prospective 
activities  of  building  and  construction 
this  year."  It  shows  that  the  number 
of  persons  employed  in  Milwaukee 
County  in  December  increased  2065,  or 
5.7  per  cent,  compared  with  November, 
in  which  month  there  was  a  decrease  of 
3.02  per  cent  from  October.  Motor  car 
parts  and  equipment  industries  gained 
5.07  per  cent,  while  iron,  steel  and  ma- 
chinery gained  6.2  per  cent. 

Distributors    Cheerful 

It  is  encouraging  to  note  that  naore 
recently  the  automotive  industries  have 
established  further  gains,  which  are  be- 
lieved to  have  grown  directly  out  of  the 
stimulation  of  passenger  car  demand  by 
the  New  York  show.  Milwaukee  is  one 
of  the  principal  centers  of  the  parts  in- 
dustry in  the  United  States,  and  con- 
sequently shows  an  almost  immediate 
effect  of  rise  and  decline  in  passenger 
ear  and  truck  production  whieh  is  based 
on  immediate  and  prospective  demand. 

The  attitude  of  Milwaukee  distributors 
and  dealers  at  this  time  is,  perhaps,  the 
most  cheerful  the  trade  has  been  able 
to  assume  in  several  months.  The  reason 
i?  the  interest  aroused  by  the  fourteenth 
annual  winter  show,  which  opened  Jan. 
19  and  runs  until  Jan.  25.  The  opening- 
of  the  show  marks  the  beginning  of  the 
most  vigorous  sales  campaign  of  the 
year,  and  dealers  generally  consider  the 
prospects  for  business  in  the  coming- 
three  months  more  favorable  than  last 
year.  Momentarily  tax-paying  time  is 
creating  some  resistance,  however. 


TO  LIQUIDATE  PAX-AMERICAN 

DECATUR.  ILL.,  Jan.  24— E.  A.  Dan- 

ner,  president  of  the  Pan-.\merican  Mo- 
tors Corp..  who  took  charge  after  the 
old  management  was  ousted,  will  attempt 
to  liquidate  the  business  as  quickly  as 
possible.  He  believes  the  preferred 
stockholders  will  get  100  cents  on  the 
dollar  but  the  common  stock  will  not  re- 
alize more  than  30  cents.  The  common 
stock  sold  aggregated  $1,162,000  and  the 
preferred  stock  $102,000.  Pi-omotion  of 
the  company  cost  $307,000.  Danner  has 
informed  stockholders  that  approximately 
$800,000  was  expended  by  the  old  regime 
with  practically  nothing  to  show  for  it. 
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Too  Much  Price  Talk 
Arouses  S.  A.  Miles 


Says  Lack  of  Interest  in  Prospects 

Was  Another  Fault  at 

the  New  York  Show 
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opened  throughout  the  country.  Roibert 
W.  Ingei'soll,  well  known  in  the  automo- 
tive field,  will  be  in  charge  of  the  De- 
troit office.  Other  officers  of  the  company 
are  Frank  A.  Bigger,  president;  Eugene 
Siegel,  treasurer,  and  Leo  Siegel,  secre- 
tary. 
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Salesmen  to  Give 
Same  Data  at  Show 


NEW  YORK,  Jan.  24^Some  of  the 
exhibitors  at  the  New  York  automobile 
show  were  guilty  of  three  grave  errors 
in  the  opinion  of  S.  A.  Miles,  the  vet- 
eran manager  who  probably  knows  more 
about  motor  car  expositions  than  any 
man  in  the  country.  These  three  errors 
were : 

Incessant  conversation  about  prices. 

Incompetent  salesmanship. 

Lack  of  interest  in  prospective  pur- 
chasers. 

"There  were  very  creditable  excep- 
tions," says  Miles,  "but  speaking  gen- 
'erally  we  descended  from  the  high  class 
•salesmanship  of  earlier  years  to  a  lugu- 
>3rious  week-long  discussion  of  falling 
prices.  We  placed  ourselves  on  the  level 
of  the  drummer  who  sells  pig  iron  by  the 
ton  or  the  farmer  who  sells  corn  by  the 
bushel." 

He  stated  further: 

We  suffered  from  price  hysteria.  We 
relegated  salesmanship  to  the  scrap  heap. 
We  encouraged  the  public  to  postpone 
purchases,  expectant  of  still  further  declines. 

We  did  not  dwell  to  the  extent  we  should 
have  done  on  the  results  of  the  20  years'  ex- 
perience and  studious  endeavor.  We  made 
all  too  little  reference  to  the  design  and 
mechanical  excellence  of  our  cars  and  their 
meaning  in  the  matter  of  durability,  comfort 
and   economy. 

Neglected  Opportunities 

We  neglected  opportunities  to  discuss 
materi.Tls,  weight,  strength,  durability  and 
made  little  effort  to  compare  it  with  that  of 
bygone  years.  We  did  not  make  the  most 
of  improved  workmanship.  We  did  not 
present  an  adequate  picture  of  the  car  of 
today,  of  the  value  of  the  dollar  and  the 
car,  compared  with  pre-war  times,  or  the 
added  cost  of  material  and  men.  We  did 
not  dwell  upon  the  service  of  today  and  the 
long  life  of  the  car.  We  did  not  talk  our 
prices  up.     We  talked  them  down. 

AVe  talked  price  from  morning  until  night. 
We  radiated  price.  We  daubed  our  cars  with 
bargain  counter  announcements  of  price. 

Have  we  salesmen  with  brains,  familiar 
with  the  points  of  our  machines,  capable  of 
comparison,  able  to  ascertain  what  the  i/i- 
quirer  expects  in  a  car;  to  tell  him  hew 
good  a  car  is  and  sell  him  on  the  merits  ol 
the    car? 

Or  have  we  merely  automatons  to  tell  the 
prospective  buyer  how  cheap  the  car  is  and 
how  much  we  expect  to  allow  him  on  his 
old  vehicle? 

It  is  too  late  to  prevent  the  harm  that 
was  done  in  New  York  but  it  is  not  too  late 
to  prevent  a  repetition  of  it  in  Chicago. 


RUBBER  PROCESS  OPENS  OFFICES 

DETROIT,  Jan.  20— Rubber  Process 
Corp.  has  opened  offices  in  the  Kresge 
Building,  this  city,  for  the  development 
of  sales  in  the  automotive  field,  particu- 
larly the  tire  service  end,  of  their  prod- 
uct, which  is  designed  to  increase  the  life 
of  rubber.    Tire  treating  stations  will  be 


New  Executives  Join 

Warren  F.  Fraser  Co. 

WESTBORO,  MASS.,  Jan.  20— Five 
new  executives  have  associated  them- 
selves with  the  reorganized  Warren  F. 
Fraser  Co.,  incorporated  in  1914  to  manu- 
facture cylindrical  grinding  machinery, 
plain  cylinder  grinders  of  all  types,  spe- 
cial machine  tools  and  metal  products. 

Warren  F.  Fraser,  inventor  of  the 
new  automatic  cylindrical  grinder  w'hich 
the  company  will  market,  is  president, 
and  Frank  McClaskey,  vice-president. 
Sydney  Player,  general  manager,  was 
formerly  production  manager  of  the 
Taft-Peirce  plant  at  Woonsocket,  and 
Joseph  N.  Bethel,  sales  manager,  was 
connected  with  the  same  company  for 
23  years.  Maurice  J.  Cashman  is  treas- 
urer. His  assistant  is  Richard  S. 
Staples.  Herbert  S.  Indge,  consulting 
engineer,  and  Alfred  W.  Box,  factory 
superintendent,  were,  like  Staples,  for- 
merly associated  with  the  Taft-Peirce  or- 
ganization. 


Studebaker-Wulflf  Buys 
Marion  Tire ;  Rotary  Unsold 

MARION,  OHIO,  Jan.  23— Failing  at 
the  last  minute  to  negotiate  the  purchase 
of  the  Rotary  Tire  &  Rubber  Co.  of 
Zanesville,  the  Studebaker-Wulff  Rubber 
Co.  has  bought  the  property  of  the 
Marion  Tire  &  Rubber  Co.,  located  in 
this  city,  from  Jesse  P.  Dice  of  Akron, 
as  trustee.  The  Studebaker  company 
will  produce  both  cord  and  fabric  tires 
under  the  Marion  brand  and  will  gradu- 
ally develop  the  production  of  special 
cord  tires  to  be  known  as  Studebaker- 
Wulff  cords. 

The  Marion  plant  is  under  the  direct 
supervision  of  H.  C.  Buchanan,  a  direc- 
tor of  the  company  and  formerly  pro- 
duction superintendent  for  the  Kelly- 
Springfield  Tire  Co.  The  other  officers 
are  P.  E.  Studebaker,  president;  B.  F. 
Wulff,  secretary  and  general  manager, 
and  F.  A.  Rendon,  vice-president. 

The  Marion  company  experienced 
financial  difficulties  by  reason  of  large 
contracts  for  raw  materials  at  high 
prices,  which  it  was  unable  to  pay  on 
account  of  the  depression.  Before  the 
plant  shut  down,  300  casings  and  800 
inner  tubes  were  being  produced  daily. 
-Mterations  and  additions  which  were  in 
pr'ogress  and  are  almost  completed  will 
iri'-rease  this  capacity. 

Plans  for  taking  over  the  Rotary  plant 
had  been  completed  with  both  the  credit- 
ors and  stockholders,  but  when  the  com- 
position agreement  came  before  the 
referee  in  bankruptcy  for  final  accept- 
ance, minor  differences  proved  so  great 
that  they  could  only  be  settled  by  the 
courts. 


Taught  of  Conditions  in  Industry 

Through  Instructions  from 

Chicago  Association 

CHICAGO,  Jan.  23— The  Chicago  Au- 
tomobile Trade  Association  has  sent  to 
its  members  a  list  of  nine  questions 
which,  it  is  believed,  large  numbers  of 
visitors  to  the  Chicago  show  will  ask, 
together  with  answers  to  these  ques- 
tions which  the  association  believes 
salesmen  might  make  with  profit  to 
themselves,  their  dealers  and  the  in- 
dustry. 

The  idea  behind  this  piece  of  associa- 
tion activity  is  to  have  salesmen  in  the 
show  all  telling  the  same  story  to  the 
public. 

Members  are  asked  to  instruct  their 
salesmen^  on  these  questions  and  answers, 
and  there  will  be  a  general  review  of  the 
subject,  together  with  a  final  show  of 
enthusiasm  for  the  work  of  show  week, 
at  a  mass  meeting  of  dealers  and  sales- 
men to  be  held  Friday  evening  preceding 
the  show. 

Here  are   the  questions  and   answers: 

Question    No.    1 — How    is    business? 

Answer  —  Much  improved.  Nineteen 
hundred  and  twenty-two  will  be  a  good 
year  in  the  automobile   industry. 

Question  No.  2 — Have  prices  reached  the 
bottom? 

Answer  —  Present  pr.ices  are  below  cost 
anticipating  quantity  business.  If  not 
secured,  prices   must  advance. 

Question  No.  3 — What  is  my  used  car  w'orth? 

Answer — Just  what  it  will  sell  for  less  con- 
ditioning and  sales  cost.  New  car  price  re- 
ductions have,  of  course,  lowered  used  car 
values. 

Question  No.  4 — How  about  price  guar- 
antees? 

Answer — We  don't  guarantee.  Practically 
all  manufacturers  have  discontinued  price 
guarantees. 

Question  No.  5 — W^hat  is  your  opinion  of 
car? 

Answer — I  am  unfamiliar  with  that  make 
of  car  and  cannot,  therefore,  give  an  opinion. 

Question  No.  6 — Will  there  be  more  failures 
among   the   manufacturers   this    spring? 

Answer — No.  All  the  weak  ones  have 
already   been   eliminated. 

Question  No.  7 — The  Industry  was  pretty 
hard  hit  last  year,  was  it  not? 

Answer — No.  The  automobile  industry 
suffered  less  than  the  other  two  larger  man- 
ufacturing industries — steel  and  packing. 
The  steel  industry  suffered  a  shrinkage  of  60 
per  cent;  the  packing  industry  suffered  a 
shrinkage  of  50  por  cent;  the  automobile  in- 
dustry stood  a  shrinkage  of  only  25  per  cent. 

Question  No.  8 — With  the  new  low  prices, 
have  the  manufacturers  cheapened  the 
product? 

Answer — No.  They  have  not.  On  the 
other  hand,  the  cars  are  vastly  Improved  as, 
for  instance,  cite  your  own  improvements 
over   1914. 

Question    No.   9 — Where   is    car 

exhibit? 

Answer — Each  s.Tlcsman  should  be  equipped 
with  a  diagram  showing  the  location  of  the 
passenger    car    exhibits    at     the    show    and 
should    carefully    and    courteously   direct    In-" 
quirers. 
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Business   Follows 

New  York  Exhibit 


Evidence  in  Metropolitan  District, 

However,  That  Much  Trade 

Is  Being  Deferred 

NEW  YORK,  Jan.  23— The  week  fol- 
lowing the  New  York  show  closed  with 
an  encouraging  volume  of  passenger  car 
sales  in  the  metropolitan  territory. 
There  was  further  evidence  of  the  fact 
brought  out  at  the  show  that  there  is 
a  decidedly  sizable  volume  of  deferred 
business  waiting  to  be  convinced  of  three 
things,  that  prices  have  been  stabilized, 
that  dealers  mean  to  stick  to  their  cur- 
rent announcements  that  they  will  make 
nothing  more  than  value  allowances  on 
used  cars  and  that  the  new  and  refined 
1922  cars  are  as  great  a  step  forward 
in  design  and  performance  as  salesmen 
claim  them  to  be. 

Price  Still  Talked 

Even  within  a  week  prospects  have 
shown  some  weakening  in  their  skeptical 
attitude  regarding  prices.  Cars  which 
had  big  show  week  sale  records  have 
been  going  right  along  since  and  some 
others  which  did  not  do  much  more  than 
attract  interest  at  the  show  had  quite 
a  bit  of  closed  business  to  boast  of  at 
the  end  of  this  week.  There  is  still  price 
talk  along  the  row  by  prospects,  but  it 
is  not  quite  so  insistent  as  it  was  and 
a  little  extension  of  the  period  of  sta- 
bilization, dealers  expect,  will  just  about 
silence   it. 

Dodge  Brothers  sales,  on  the  basis  of 
an  unknown  reduction  retroactive  to 
Jan.  1,  are  better  than  they  were  before 
the  impending  price  cut  was  announced, 
but  there  has  been  no  rush  and  a  good 
many  prospects  who  have  made  inquiries 
at  the  salesrooms  and  have  found  sales- 
men ignorant  of  the  future  price  have 
declared  their  intentions  of  waiting  to 
see  what  happens  before  they  buy.  Un- 
certainty as  to  the  Dodge  price  natur- 
ally is  having  some  retarding  effect  on 
sales  in  competing  lines. 

Many  more  dealers  here  than  before 
the  show  are  holding  allowances  on  used 
cars  down  to  resale  values.  Several 
dealers  are  not  trading  at  all  and  one 
who  has  been  in  this  class  for  several 
months  reports  that  he  made  a  profit  in 
November,  which  was  the  first  profitable 
November  in  the  entire  history  of  his 
business. 

See  Large  Spring   Business 

Dealers  have  conducted  a  gi'eat  many 
demonstrations  during  the  week,  thus 
convincing  prospects  of  the  truth  of 
claims,  particularly  regarding  new  or 
redesigned  cars,  made  at  the  show. 

Prospect  lists  and  salesmen's  reports 
give  indication  that  a  large  spring  busi- 
ness awaits  the  New  York  trade.  Some 
of  it  is  being  turned  into  cash  already 
and  it  is  expected  that  sales  will  increase 
steadily  week  by  week  unless  some  such 
unlocked  for  occurrence  as  another  wave 
of   price   reductions   upsets   the   steadily 
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gaining  public  confidence  in  the  value  of 
cars  as  they  are  priced  to-day. 

Optimi.sm  in  Chicago 

CHICAGO,  Jan.  23  —  Decidedly  the 
spirit  prevailing  in  the  automotive  in- 
dustry in  Chicago  is  one  of  optimism. 
This  view  has  been  taken  since  the  clos- 
ing days  of  the  old  year.  With  the  open- 
ing of  the  new  year,  sales  that  were  ex- 
pected to  be  very  slow  did  not  follow  ex- 
pectations and  up  to  the  present  time 
Chicago  business  is  better  than  for  the 
same  period  a  year  ago.  Country  sales 
are  slow  but  there  is  a  healthy  flow  of 
sales  in  the  cities.  This  is  especially 
true  of  Chicago. 

It  is  the  general  opinion  of  Chicago 
dealers  that  nothing  sensational  is  to 
be  expected  in  sales  for  1922.  They  be- 
lieve that  the  volume  of  business  will  in- 
crease as  the  season  advances  until  busi- 
ness will  be  good.  Nothing  better  than 
good  business  can  be  hoped  for  is  the 
general  expression.  A  turn  for  the  bet- 
ter is  expected  either  in  March  or  April. 

Factories  in  Chicago  in  all  lines  report 
better  business  than  a  year  ago  with 
prospects  for  the  year  infinitely  better. 
Some  of  the  local  truck  makers  are  doing 
a  fair  volume  of  business.  All  report 
sales  far  in  excess  of  those  of  a  year 
ago  at  this  time.  Nothing  like  capacity 
production  is  in  evidence  but  sales  are 
increasing    and    general    business    seems 
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Syndicate  Takes 


healthy. 


Aims  at  Increased  Truck 
Sales  for  Railway  Service 

DETROIT,  Jan.  21— Two  big  avenues 
for  motor  truck  business  in  1922  will  be 
in  the  augmentation  of  street  railway 
service  through  the  sale  of  buses  to  trol- 
ley companies  and  individual  operators, 
and  of  railroad  freight  handling  facili- 
ties through  the  adaptation  by  the  car- 
riers themselves,  of  trucks  for  short  haul 
work. 

Special  sales  campaigns  are  being 
mapped  out  by  General  Motors  Truck 
Co.  to  develop  this  market  for  its  prod- 
uct in  1922.  This,  with  the  large  poten- 
tial market  afforded  for  trucks  by  the 
highways  projects  of  the  year,  is  expect- 
ed to  create  a  volume  of  business  which 
will  compare  favorably  with  truck  busi- 
ness prior  to  1921  and  keep  the  big  plant 
at  Pontiac  on  close  to  normal  production. 


5819  More  Motor  Vehicles 
Licensed  in  Utah  in  1921 

SALT  LAKE  CITY,  Jan.  23.— A  total 
of  48,523  motor  vehicles  were  licensed 
in  Utah  in  1921.  The  truck  licenses 
numbered  6936.  The  total  shows  a  gain 
of  5819  over  1920. 

The  increase  is  considered  entirely 
satisfactory,  inasmuch  as  the  population 
of  the  State  does  not  exceed  450,000  and 
in  view  of  the  fact  that  the  mining  indus- 
try, especially  copper,  wool  growing, 
stock  raising  and  the  sugar  beet  business, 
which  are  the  mainstays  of  the  inter- 
mountain  region,  have  not  yet  recovered 
from  the  depression. 


Seiberliiiji  Issue 


Will   Offer   S1,500J)00   Stock   of 

Ruhher  Company — Assets 

Listed  at  SL300.000 


AKRON,  Jan.  2.3— A  sjTidicate  of 
Cleveland  financiers  headed  by  Roland 
Meacham,  Cleveland  broker,  has  under- 
written the  stock  issue  of  the  new  $10,- 
000,000  Seiberling  Rubber  Co.  recently 
formed  by  F.  A.  Seiberling,  former  presi- 
dent of  Goodyear.  The  syndicate  ex- 
pects shortly  to  offer  $1,-500,000  of  the 
Seiberling  rubber  stock  on  a  basis  of  four 
shares  of  8  per  cent  preferred  with  60 
shares  of  no  par  common  stock  for 
$1,000. 

The  total  assets  of  the  Seiberling  Co. 
are  listed,  based  on  appraised  value,  at 
286  per  cent  of  the  outstanding  preferred 
stock.  Net  current  assets  are  shown  to 
be  125  per  cent  of  the  outstanding  pre- 
ferred stock.  The  preferred  stock  is 
callable  at  110,  while  5  per  cent  is  re- 
deemable each  year  after  Jan.  1.  1925. 
The  proceeds  of  the  stock  issue  will  be 
used  for  working  capital. 

The  Seiberling  Company's  first  financial 
statement  just  issued  shows  assets  of 
$4,300,000  which  include  *1,550.0jO  in  the 
Portage  plant  and  equipment:  $750,000  in 
the  Lehigh  plant  and  equipmunc.  atid  cash 
of  $2,000,000  subject  to  the  expanses  on 
account  of  the  organization. 

Liabilities  incli'de  S.OOO  shares  issued  of  a 
total  of  50,000  shares  authorized,  of  Seiberling 
preferred  8  per  cent  cumulative  stock  of  par 
value  of  $100,  totaling  $800,000;  75.000  shares 
of  no  par  common  stock  issued  fcr  the  New 
Castle  plant,  of  $750,000.  apd  120.000  shares 
of  no  par  common  stock  sold,  of  $1,200,000; 
also  $800,000  in  7  per  cent  cumulative  pre- 
ferred stock  issued  for  the  Portage  Rubbt-r 
Co.  Liabilities  also  list  a  capital  surplus  of 
$750,000  based  upon  appraised  value  of 
$1,559,378  for  the  Portage  plant  and  repre- 
sented by  ownership  of  7,500  shares  of  com- 
mon stock  of  the  Portage  Company. 


Belsize  Passes  Diviclencl; 
Future  Regarded  Bright 

LONDON.  Jan.  14  (By  Mail)— Belsize 
Motors,  Inc.,  in  a  circular  to  the  stock- 
holders, states  it  has  deferred  paj-ment 
of  the  past  half-year's  dividend  upon  the 
cumulative  preferred  stock.  Last  year  a 
final  dividend  of  6  per  cent  on  the  com- 
mon stock  was  recommended,  but  the 
subsequent  share  holders'  meeting  de- 
ferred payment  of  i*-. 

The  circular  adds  that  there  are  dis- 
tinct signs  of  an  improvement  in  trade 
as  it  affects  the  company  and  that  the 
momentary  obligations  will  be  fulfilled 
as  soon  as  the  money  can  be  withdrawn 
from  the  business  without  detriment  to 
its  trading  commitments.  Contracts  for 
the  new  model,  the  oil-air  cooled  Gran- 
ville-Bradshaw  two-cylinder  two-seater 
light  car  just  placed  on  the  market,  are 
stated  to  be  sufficient  to  keep  the  works 
running  at  high  pressure  for  a  consider- 
able time. 
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Manager  of  Overland 
in  England  Honored 

^m.  Letts,  Now  in  This  Country, 

Becomes   Baronet — Mays 

Smith  Awarded  Title 


LONDON,  Jan.  14  {By  Mail)— Mays 
Smith,  president  of  the  British  S.  M.  M. 
&  T.  and  director  of  the  company  im- 
porting Delaunay-Belleville  cars  from 
France,  and  W.  M.  Letts,  managing  di- 
rector of  Crossley  &  Co.  and  Willys- 
Overland-Crossley,  Ltd.,  have  received 
the  title  of  "Sir,"  which  henceforth  vv^ill 
replace  "iMr."  as  a  prefix  to  their  names, 
the  honor  being  conferred  by  the  Govern- 
ment for  their  "public  services." 

Letts  has  had  a  lifelong  connection 
with  the  industry,  handling  many  makes 
of  American  and  European  cars.  For 
years  his  fortunes  were  linked  with  C. 
Jarrott,  with  whom  he  began  importing 
the  old  Locomobile  steamer.  Their  busi- 
ness relations  were  severed  when  Sir 
William  became  more  closely  identified 
with  Crossley  cars. 

Sir  William  in  New  York 

NEW  YORK,  Jan.  23— Sir  William 
Letts,  managing  director  of  Willys-Over- 
land-Crossley,  Ltd.,  is  receiving  the 
congratulations  of  his  American  friends 
on  having  been  made  a  baronet.  The 
title  of  "Sir"  was  awarded  him  after  he 
sailed  for  this  country  some  three  weeks 
ago.  He  said  to-day  he  had  received 
through  the  mails  a  large  number  of 
newspaper  clippings  which  he  expected 
to  read  on  his  way  back  as  he  did  not 
think  he  would  find  time  before  he  sailed. 

Sir  William  came  to  the  United  States 
to  place  orders  for  a  large  supply  of 
materials  for  the  Overland  car  which  is 
being  assembled  in  England.  The  orders 
are  being  placed  in  anticipation  of  the 
substantial  spring  business  which  now 
seems  certain. 

Conditions  in  the  automotive  industry 
in  England  are  similar  to  those  which 
prevail  in  this  country  but  Letts  said 
Englishmen  could  not  conceive  how 
Americans  could  feel  that  they  were  in 
the  midst  of  hard  times  when  they  have 
"all  the  money  in  the  world"  and  when 
their  taxes  are  only  a  fraction  of  those 
paid  in  other  countries,  especially  Eng- 
land. 
Disappointed  in   Show 

He  believes  substantial  progress  in  the 
process  j3f  reconstruction  has  been  made 
within  the  past  year  but  that  another 
18  months  at  least  must  elapse  before 
anything  like  normal  conditions  can  be 
restored  in  Europe.  The  general  eco- 
nomic situation  must  improve  radically 
and  exchange  must  be  stabilized  before 
the  automobile  market  will  expand  ma- 
terially. 

The  New  York  Automobile  Show  did 
not  particularly  impress  Sir  William. 
He  said  he  was  unable  to  find  anything 
really  new  in  a  mechanical  way  and  was 
much  disappointed  in  this  respect  al- 
though   he    found    improved    designs    in 
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body  models.  He  was  of  the  opinion  that 
the  Olympia  show  was  much  more  inter- 
esting than  that  held  in  New  York. 

Letts  spoke  with  pride  of  the  Over- 
land car  produced  by  the  English  com- 
pany and  said  that  it  had  been  designed 
to  find  favor  with  English  buyers.  He 
said  it  might  be  possible  ultimately  to 
have  the  entire  car  English  buUt.  He 
believes  continued  price  cutting  either  in 
England  or  the  United  States  will  lead 
to  "financial  suicide." 

Letts  will  return  to  England  Feb.  7 
after  a  trip  to  the  Middle  West  and 
Canada. 


Midgley  Urges  Mechanical 
Improvements  to  Save  Fuel 

WILMINGTON,  DEL.,  Jan.  23  —  In 
discussing  the  economic  phases  of  the 
motor  fuel  problem,  before  the  Delaware 
Section  of  the  American  Chemical  So- 
ciety, Thomas  Midgley,  Jr.,  chief  engi- 
neer of  the  motor  fuel  section  of  the 
General  Motors  Research  Corp.,  urged 
mechanical  improvements. 

"For  obvious  reasons,"  he  said,  "it  is 
of  the  utmost  importance  to  make  the 
most  efficient  use  we  can  of  motor  fuel 
■from  petroleum.  Increased  mileage  per 
gallon  can  be  obtained  in  a  variety  of 
ways.  The  most  practical  method  is  to 
increase  the  compression  ratio  of  our 
present  internal  combustion  engine." 

He  presented  data  to  prove  his  conten- 
tion that  doubling  the  compression  pres- 
sure will  result  in  doubling  the  mileage 
per  gallon.  "This  method  of  increasing 
mileage,"  he  stated,  "has  only  one  draw- 
back, and  that  is  the  so-called  'fuel 
knock'." 

He  said  that  "fuel  knock"  is  trouble- 
some and  tends  to  reduce  the  power,  but 
this  can  be  overcome  by  the  use  of  such 
materials  as  orthotoluidine,  xylydine  and 
monomethylaniline,  thereby  allowing  the 
benefits  from  high  compression  to  be 
fully  realized. 


PREMIER  SECURES  BOND  ISSUE 

INDIANAPOLIS,  Jan.  23  — The  Pre- 
mier Motor  Corp.  has  filed  a  blanket 
mortgage  for  $60,000  with  the  Fletcher 
American  Bank  to  secure  a  temporary 
bond  issue  of  $60,000.  M.  A.  Whipple, 
the  vice-president,  stated  that  this  bond 
issue  will  be  used  to  pay  county,  State 
and  Federal  taxes  and  to  conserve  work- 
ing capital.  It  is  only  a  preliminary  step 
in  connection  with  the  refinancing  plan 
now  under  way.  The  last  obstacles  to 
refinancing  have  now  been  removed,  it  is 
asserted,  and  a  definite  announcement  is 
expected  soon. 


BRITAIN  WANTS   NEW  LAMP 

WASHINGTON,  Jan.  23  -  Advices 
Trom  the  American  Consul  General  at 
Lc  idon,  England,  state  that  American 
manufacturers  of  automobile  lamps  may 
expect  considerable  business  from  Great 
Britain  if  they  are  able  to  evolve  a  new 
type  of  lamp  which  the  British  Minister 
of  Transport  anticipates  will  entirely 
meet  the  needs  for  a  non-dazzle  head- 
light. 


Januai-y  26,  1922 

Fewer  Car  Thefts^ 
Aim  of  Legislator 

Bill   Introduced     in     New     York 

Make  Changing  Identification 

Marks  a  Misdeameanor 


ALBANY,  Jan.  24 — Designed  to  curb 
the  traffic  in  stolen  automobiles,  and  to 
render  easier  the  recovery  of  cars  which 
already  have  been  stolen,  a  bill  has  been 
introduced  in  the  1922  Legislature  which 
would  make  it  a  misdemeanor  to  "re- 
move or  deface"  an  identification  mark 
on  any  automobile  or  accessory  for  the 
purpose  of  destroying  its  identity.  The 
bill  is  introduced  by  Assemblyman  T. 
Channing  Moore. 

The  Moore  bill  is  but  one  of  a  dozen 
measures  of  vital  interest  to  the  auto- 
mobile world  which  have  made  their  ap- 
pearance before  the  Legislature.  Among 
the  most  important  of  the  others  is  one 
by  Assemblyman  James  Male  which 
would  require  owners  of  taxicabs  and 
motor  trucks  to  exhibit  to  the  State  Tax 
Commission  an  indemnity  policy  of  not 
less  than  $1,000  for  property  damage 
and  $5,000  for  personal  injuries  before 
obtaining   licenses. 

Assemblyman  Arthur  E.  Brundage  has 
introduced  a  bill  requiring  motor  trucks 
and  trailers  more  than  6%  feet  wide  and 
of  one  or  more  tons  capacity  to  carry  a 
green  light  on  highways  outside  of  cities 
from  one-half  hour  after  sunset  to  one- 
half  hour  before  sunrise. 

Truck  Weights  Considered 

Regulation  of  the  weight  and  dimen- 
sions of  motor  trucks  with  penalties  for 
violations  is  provided  in  a  bill  introduced 
by  Senator  Lowman.  The  measure  pro- 
vides that  except  with  a  written  permis- 
sion froim  the  State  Tax  Commission  no 
person  shall  have  the  right  to  operate 
on  a  public  highway  or  bridge  a  truck 
with  a  width  of  body,  inclusive  of  load, 
in  excess  of  8  ft.  or  with  a  height  from 
pavement  to  the  top  of  the  vehicle  or 
load  of  more  than  12  ft.  6  in. 

When  the  truck  has  a  trailer  the  com- 
bined weight  of  truck  and  load  or  the 
trailer  and  load  must  not  be  in  excess  of 
28,000  lb.  where  the  vehicle  has  four 
wheels.  The  axles  of  trucks  must  not 
be  closer  together  than  8  ft.  and  the 
weight  of  four-wheel  trucks  must  be  so 
distributed  that  no  more  than  5600  lb. 
rests  on  each  w^heel  nor  must  there  be 
more  than  800  lb.  of  pressure  per  inch 
width  on  the  tire  of  any  wheel. 


EXHIBITS  LONDON  TRACTOR 

SPRINGFIELD,  OHIO,  Jan.  23— Be- 
fore shipping  one  of  its  new  tractor 
plows  to  the  Minneapolis  show  the  Lon- 
don Motor  Plow  Co.  exhibited  the  ma- 
chine in  this  city.  The  exhibition  was  in 
charge  of  E.  H.  Daniels  of  London,  in- 
ventor of  the  tractor  plow.  Daniels  states 
that  the  company  will  be  reorganized  and 
the  manufacture  of  the  plow  will  be 
started  here  at  an  early  date. 
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Trade  Is  United 

on  Traetor  Show 


Implement   Dealers   Give   Assur- 

rances  of  Good  Selling  Year 

and  Place  Orders 


CHICAGO,  Jan.  24  —  The  seventh 
annual  national  tractor  and  power  farm- 
ing show  will  be  held  Feb.  6  to  11  in  the 
New  Exhibit  building  in  the  Minnesota 
State  Fair  grounds  midway  between 
Minneapolis  and  St.  Paul.  The  dates 
are  the  same  as  those  of  the  Twin  Cities 
automobile  show,  which  will  be  held  in 
the  Overland  Building;  which  also  is 
available  to  the  residents  of  the  two 
cities.  A  special  bus  service  will  be  avail- 
able to  visitors  of  either  show  to  reach 
the  other  exhibition. 

There  has  been  a  tractor  show  in  the 
Twin  Cities  for  the  last  several  years, 
but  all  previous  shows  have  been  held 
as  a  part  of  the  automobile  show.  This 
year  the  National  Association  of  Farm 
Equipment  Manufacturers  decided  to 
make  the  show  entirely  independent  of 
other  attractions  so  that  the  educational 
feature  might  be  made  more  important 
and  more  closely  hold  the  attention  of 
those  who  wished  to  learn  this  new  and 
important  science  of  farming. 

Critics  Change  Opinion 

When  the  show  was  first  suggested  for 
this  section  there  was  considerable  divi- 
sion in  the  ranks  of  the  Northwest  Trac- 
tor Trade  Association  as  to  the  wisdom 
of  such  a  move.  iMuch  of  this  division 
of  opinion  it  seems  was  based  on  the 
experience  at  Fargo  last  summer  when 
the  farmers  refused  to  attend  a  demon- 
stration and  a  belief  that  the  farmers  of 
the  Northwest  would  not  be  ready  to  buy 
additional  equipment  before  the  1922  crop 
was  harvested.  Since  the  time  this  was 
suggested,  and  the  beginning  of  the  year, 
this  opinion  has  been  changed  and  prac- 
tically all  of  the  critics  are  now  optimis- 
tic as  to  the  show. 

One  of  the  factors  in  bringing  a'bout 
the  change  of  opinion  was  the  meeting 
of  the  Minnesota  implement  dealers  last 
week.  These  men  not  only  declared  that 
they  were  going  to  sell  implements  this 
year  but  they  backed  up  these  declara- 
tions by  placing  orders  with  the  jobbers 
for  the  instruments.  And  it  is  quite  sur- 
prising that  many  of  these  orders  were 
placed  with  companies  that  are  selling 
for  cash. 

Showing  of  Complete  Lines 

The  nature  of  the  exhibits  have  not 
been  clearly  outlined.  It  is  expected, 
however,  that  as  space  allowance  has 
been  ample  in  most  cases  complete  lines 
will  be  shown.  Trucks  made  by  imple- 
ment houses  are  expected  to  be  quite 
prominent.  There  will  be  at  least  four 
new  tractors  on  exhibition. 

There  is  ample  evidence  that  the  edu- 
cative value  of  the  show  has  made  the 
proper  impression  in  certain  quarters. 
Governor  Prues  has  written  a  letter 
warmly  indorsing  it.     A  very  helpful  in- 


dorsement has  come  from  the  railroad;, 
which  have  granted  a  fare  of  one  and 
one-half  fare  for  the  round  trip  and  half 
of  that  fare  for  children,  which  is  said 
to  be  the  lowest  rate  ever  granted  on 
the  Northwestern   railroads. 

During  the  show  the  Society  of  Auto- 
motive Engineers  will  hold  a  session  at 
the  Radisson  Hotel  on  Thursday.  The 
day  will  be  devoted  to  the  reading  of 
papers  and  to  discussions  on  subjects 
of  interest  to  the  tractor  industry. 
Standardization  will  be  one  topic,  and 
P.  M.  Heldt,  engineering  editor  of  Auto- 
motive Industries,  will  read  a  paper  on 
this  topic.  There  will  be  a  dinner  at 
night. 

The  same  evening  there  will  be  a  din- 
ner for  county  agricultural  agents  and 
farm  bureau  men.  James  R.  Howard, 
president  of  the  American  Farm  Bureau, 
will  be  the  speaker.  During  the  week 
the  Minnesota  Brotherhood  of  Thresher- 
men  will  hold  its  annual  meeting. 


December  Employment 

Decline,  6.9  Per  Cent 

WASHINGTON,  Jan.  20--Comparison 
of  employment  in  52  identical  establish- 
ments in  the  automobile  industry,  in  De- 
cember, 1920,  and  December,  1921,  by 
the  United  States  Department  of  Labor, 
through  the  Bureau  of  Labor  Statistics, 
shows  a  decrease  of  6.9  per  cent  in  the 
number  on  the  payroll,  and  a  decrease  of 
2.7  per  cent  in  the  amount  of  the  pay- 
roll for  the  period  of  one  week.  The  52 
establishments  show  that  94.,475  were 
on  the  payroll  as  of  December,  1920,  and 
87,990,  in  'December,  1921.  The  amount 
of  the  payroll  in  December,  1920,  was 
$2,651,912  as  against  $2,316,053  in  De- 
cember, 1921.  Eight  of  the  14  industries 
included  in  the  survey  reported  increases 
in  the  number   of  persons  employed. 

A  study  of  the  changes  in  wage  rates 
per  capita  during  the  period  Nov.  15  to 
Dec.  15  showed  that  in  the  automobile 
industry  as  covered  by  the  survey  there 
was  a  decrease  of  4.3  per  cent  in  the 
per  capita  earnings  due  to  part-time 
operation  of  shops.  A  decrease  of  30 
per  cent  was  reported  by  one  establish- 
ment, which  affected  10  per  cent  of  the 
men.  The  wages  of  the  entire  force  of 
one  plant  were  reduced  20  per  cent. 


Malta  Offers  Good  Market 
for  Low  Priced  Small  Car 

WASHINGTON,  Jan.  23— There  is  a 
market  for  small  cars  selling  for  between 
$500  and  $1,000  in  Malta,  according  to 
Consul  Carl  R.  Loop.  American  manu- 
facturers are  advised  to  act  promptly  in 
the  classification  of  this  market,  inas- 
much as  English  and  Italian  exporters 
are  making  a  strong  drive  for  this  busi- 
ness. It  is  reported  that  one  local  dealer 
has  been  trying  for  some  time  to  secure 
a  shipment  of  small  cars,  and  another 
has  repeatedly  failed  in  his  attempts  to 
interest  American  manufacturers  in  es- 
tablishing an  agency. 

The  Automotive  Division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  has 
a  list  of  dealers  in  the  Malta  territory. 


)ianc*li   Tells   Needs 

for  Tax  (Jiaiiges 

Points   Out   to   Agricuhiiral  Con- 
ference How  Pre-?ent  Levy- 
Affects  Farmers 


WASHINGTON,  Jan.  25  —  Need  for 
repeal  of  excise  taxes  on  motor  vehicles 
as  a  means  of  lowering  transportation 
costs  of  farm  products  was  emphasized 
to-day  by  C.  C  Ranch,  chairman  of  the 
taxation  committee  of  the  National  Au- 
tomobile Chamber  of  Commerce,  before 
a  committee  on  agricultural  credit  and 
insurance  of  the  national  agricultural 
conference. 

He  pointed  out  that  excessive  and  dis- 
criminatory taxes  levied  against  motor 
vehicles  affect  agriculture  and  industry 
alike.  He  stressed  the  fact  that  elim- 
ination of  excise  taxes  on  motor  vehicles 
was  as  essential  as  the  removal  of  trans- 
portation tax  on  freight  and  passenger 
railroad  lines. 

In  the  course  of  his  remarks,  Hanch 
said: 

Farmers'  Costs  Increased 

About  3.000.000  motor  vehicles  are  owned 
and  operated  by  the  farmers  of  the  United 
States.  The  excise  tax  levied  against  the 
motor  vehicle  is  passed  along  and  paid  by 
these  farmers  whose  operating  costs  are 
thus  increased.  Furthermore,  the  tax  on  the 
rubber  and  repair  parts  of  the  m'^tor  vehicle 
is  a  penalty  chargred  to  the  misfortune  of  the 
owner,  the  only  tax  of  its  kind  levied  In  the 
United  States  to-day. 

Xo  one  to-day  will  deny  the  utility  of  the 
motor  vehicle.  In  a  word,  it  is  simply 
transportation  and  just  as  a  charg^e  against 
freight  and  passenger  travel  on  the  railway 
was  a  charge  reflected  directly  in  the  los* 
of  profits  of  every  farmer  in  the  country,  so 
does  the  charge  against  the  motor  vehicle 
effect  the  farmer  and  in  even  larger  pro- 
portion since  large  quantities  of  his  produce 
are  carried  on  the  highways  which  never 
reach  the  railways,  while  none  may  be  said 
to  go  direct  to  the  railway  without  traveling 
or.  the  highway.  The  repeal  of  excise  taxes 
on  motor  vehicles  is  just  as  essential  as  was 
the  repeal  of  the  tnx  on  freight  and  passenger 
railroad    transportation. 

Speaks  of  Less   Production 

The  second  effect  is  an  indirect  one  but 
none  the  less  burdensome  to  th.^  farmer  and 
to  industry.  Nothing  can  be  done  to  slow 
down  the  proauctlve  capacity  of  a  major 
industry  without  affecting  the  prosperity 
of  all.  There  is  no  such  thing  as  a  non- 
essential industry.  Every  industry  is 
essential  to  those  enrage^!  therein  and  the 
permanent  prosperity  of  all  industries  is 
absolutely  contingent  upon  maintaining 
substantially   general    consuming   ability. 

It  should  he  obvious  th.it  any  decrease  in 
motor  vehicles  means  a  corresponding  de- 
crease in  the  production  of  all  those  count- 
less raw  materials,  rubber,  cotton,  wool, 
leather,  steel,  copper,  lumber,  etc..  which  go 
into  the  motor  vehicle  and  consequently  a 
narrowed  employment  which  means  a  nar- 
rowed consuming  power.  Since  all  use  the 
products  of  the  farm,  a  restriction  on  the 
consuming  ability  of  the  nation  must  be 
felt  by  the  farmer. 
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Referendum  Favors 
Adjustable  Tariff 

United  States  Chamber  of  Com- 
merce Membership  Votes 
on  Current  Policies 


WASHINGTON,  Jan.  25— A  referen- 
dum vote  by  its  members  on  fundamen- 
tal tariff  questions  has  been  completed 
by  the  Chamber  of  Commerce  of  the 
United  States.  The  results  put  the  mem- 
bership on  record  for  policies  which 
would  mark  important  departures  from 
earlier  American  procedure. 

The  vote  for  continuation  of  present 
3.6.  valorem  duties  was  979  as  against 
-833  for  instituting  an  American  valua- 
tion system.  The  vote  on  postponement 
of  tariff  legislation  was  734  in  favor  and 
1110  against.  The  chamber  can  be  com- 
mitted by  only  two-thirds  majority  of 
the  votes  cast. 

The  program  to  which  the  chamber 
has  been  committed  includes  flexible  tar- 
iff rates  to  be  administered  by  a  tariff 
adjustment  board;  reasonable  protection 
for  American  industries  in  destructive 
competition;  maintenance  of  the  anti- 
dumping principle;  encouragement  of 
export  trade;  measures  to  meet  foreign 
discrimination. 

Adjustable  rates  already  have  been 
proposed  by  President  Harding.  The 
proposal  that  a  new  board  be  created  to 
administer  adjustable  rates  was  made 
with  the  idea  that  the  tariff  commission 
would  make  available  pertinent  facts 
gathered  in  its  investigations  and  that 
the  adjustment  board  should  be  distinct 
from  a  commission  making  investiga- 
tions. 


Dixie  Flyer  Makers 

Will  Join  Combine 

(Continued  from  page  196) 

It  is  believed  that  all  negotiations  will 
be  completed  within  thirty  days.  The 
automobile  companies  figuring  in  the  ne- 
gotiations are  New  York,  Michigan  and 
Ohio  concerns.  Under  the  plan,  each 
stockholder  of  the  wagon  company  will 
receive  in  stock  of  the  new  company,  140 
per  cent  of  the  stock  held  in  the  wagon 
company.  The  stock  will  be  issued  half 
in  8  per  cent  preferred  and  half  in  com- 
mon, figured  on  the  net  tangible  assets 
of  the  company.  The  common  is  expect- 
ed to  yield  about  7  per  cent. 

The  Louisville  plant  as  well  as  the 
properties  of  the  other  concerns  will  be 
appraised  by  experts  with  a  representa- 
tive of  each  of  the  merged  companies 
present. 

The  new  i;ompany  will  manufacture 
motor  trucks  and  automobiles,  wagons 
and  automobile  accessories.  All  auto- 
mobile wheels  used  by  the  Associated 
Motor  Industries  Co.  will  be  manufac- 
tured in  Louisville,  it  was  said.  Each 
concern  in  the  merger  would  continue  to 
operate  as  at  present.  Employment  for 
5000  workers,  it  is  hoped,  will  be  pro- 
vided    at    the    Louisville     plant    within 
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twelve  months.  No  change  in  the  per- 
sonnel of  the  Louisville  company  will  be 
made. 

According  to  the  terms  of  the  consoli- 
dation and  reorganization  plan,  the  As- 
sociated Motor  Industries  Co.  takes  over 
everything  belonging  to  the  Louisville 
company,  including  its  charter,  its  good 
will  and  the  rights  to  use  the  names: 
"The  Kentucky  Wagon  Mfg.  Co.,"  the 
"Dixie  Flyer  Automobile,"  "Old  Hickory 
and  Studebaker,"  and  names  of  all  other 
products  manufactured  by  the  company. 

"Old  Hickory"  and  "Studebaker"  are 
names  of  wagons  manufactured  by  the 
company  and  it  is  said  that  the  new  com- 
pany will  develop  the  wagon  manufac- 
turing activities  on  an  even  broader 
scale  than  has  the  present  company. 

The  wagon  company's  financial  diffi- 
culties were  said  to  be  a  result  of  de- 
pression in  cotton  production  districts, 
the  principal  market  of  the  company.  It 
is  capitalized  at  $1,400,000. 
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May  Make  All  Trade 
Information  Public 


Sloane  Chosen  Treasurer 
of  Continental  Motors  Corp, 

DETROIT,  Jan.  24— ^Robert  M.  Sloane 
was  elected  treasui-er  of  Continental  Mo- 
tors Corp.  at  the  annual  directors'  meet- 
ing this  week  and  A.  A.  Engstrom  was 
elected  assistant  treasurer.  Sloane  has 
been  with  the  company  nine  years,  lat- 
terly as  assistant  treasurer.  B.  F. 
Tobin,  Jr.,  was  elected  secretary  and  T. 
M.  Simpson,  assistant  secretary.  Both 
the  secretary  and  treasurer  positions 
are  newly  created,  the  work  having  been 
done  by  the  executive  vice-presidents. 

President  R.  W.  Judson  was  re-elected 
as  were  the  four  vice-presidents,  G.  W. 
Yeoman,  W.  R.  Angell,  W.  A.  Frederick 
and  J.  E.  Bourquin. 

L.  W.  Brice  is  the  new  purchasing- 
agent  of  the  company,  succeeding  H.  R. 
Viot. 


Harley  Co.  Makes  Plans 

for  New  Type  of  Tractor 

SPRINGFIELD,  MASS.,  Jan.  24— Pro- 
duction at  the  plant  of  the  reorganized 
Harley  Co.  will  be  under  way  within  30 
days  and  in  order  to  handle  contracts 
for  which  negotiations  are  in  progress 
the  company  has  arranged  to  occupy  ad- 
ditional space  in  a  large  manufacturing 
plant  in  this  city.  It  is  expected  both 
plants  will  be  in  operation  by  July  1.  It 
is  further  proposed  to  sublet  portions  of 
the  contracts. 

It  is  stated  that  the  company  will 
manufactui-e  a  new  type  of  tractor  and 
a  special  cultivator  to  be  used  in  con- 
nection with  it.  The  tractor  is  to  be  of 
such  design  that  it  can  be  fitted  with  a 
wi(?e  variety  of  implements  now  on  the 
m.'j''ket.  An  extensive  line  of  automo- 
tive equipment  will  be  produced.  Equip- 
ment for  gasoline  motor  cars  to  be  used 
on  established  steam  railway  lines  is 
mentioned  as  one  of  the  lines  of  produc- 
tion in  contemplation. 

A  meeting  will  be  held  at  an  early  date 
to  choose  a  board  of  directors  and  per- 
fect  reorganization    arrangements. 


Plan  Understood  to  Be  Considered 

by  Government  Relative  to 

Associations 


WASHINGTON,  Jan.  24— Announce- 
ment by  the  Government  outlining  its 
policy  with  regard  to  trade  associations 
is  still  hanging  fire.  Attorney  General 
Daugherty  states  that  a  new  draft  has 
been  prepared  of  a  statement  which  he 
and  Secretary  of  Commerce  Hoover  may 
put  out  jointly,  but  added  that  this  had 
not  been  agreed  upon  by  any  means. 

It  is  the  position  of  the  attorney  gen- 
eral that  the  decision  of  the  Supreme 
Court  in  the  Hardwood  case  was  explicit 
as  to  its  meaning  and  that  the  depart- 
ment cannot  afford  to  discuss  a  subject 
that  would  make  courts  of  the  country 
think  it  necessary  for  the  Department 
of  Justice  to  supplement  a  decision  of 
the  Supreme   Court. 

It  is  understood  that  one  plan  in  mind 
is  to  have  trade  associations  make  in- 
formation public  so  as  to  overcome  that 
feature  of  the  Hardwood  decision  which 
condemned  the  practice  of  limiting  the 
information  to  members  of  the  Hard- 
wood association  only.  This  informa- 
tion, it  is  said,  would  take  on  the  nature 
of  averages  as  to  production,  stock  and 
prices  and  would  not  deal  with  such  sta- 
tistics for  individual  members  of  trade 
associations. 

Distribution  of  Data  a  Question 

It  is  a  question  as  to  how  the  informa- 
tion would  be  distributed.  Use  of  the 
Department  of  Commerce  as  the  agency 
for  this  purpose,  it  was  pointed  out, 
might  not  be  satisfactory  on  account  of 
the  delay  incident  in  preparing  the  re- 
ports and  forwai'ding  them  to  Washing- 
ton, and  also  by  reason  of  the  time  this 
would  require,  it  is  contended  that  the 
value  of  the  information  would  be  either 
greatly   lessened    or    entirely   destroyed. 

The  most  logical  solution  of  this  prob- 
lem would  be  to  use  the  business  papers 
as  a  means  for  the  distribution  of  trade 
information,  according  to  some  officials. 


Ohio  Nut  &  Bolt  to  Move 
from  Berea  to  Louisville 

LOUISVILLE,  KY..  Jan.  25— The  en- 
tire office  force  of  the  Ohio  Nut  &  Bolt 
Co.,  which  will  locate  a  plant  here  within 
the  next  sixty  days,  will  be  moved  to 
Louisville  from  Berea,  Ohio,  where  the 
company  has  operated  for  the  last  six- 
teen years,  but  its  factory  forces  will 
be  recruited  locally.  The  concern  has  an 
annual  payroll  of  $100,000  and  employs 
about  75  men. 

The  company  will  manufacture  all 
kinds  of  bolts  under  five-eighths  of  an 
inch  in  diameter.  A  large  part  of  the 
products  will  be  handled  by  Louisville 
jobbers  and  manufacturers. 

Incorporation  will  be  made  here  with 
a  capitalization  of  $'?00,000.  H.  G.  Wil- 
kinson is  president  of  the  company. 
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Improvemeiit  Seen 

in  Foreign  Trade 

Lee,  of  Commerce  Bureau,  Says 

Stocks  of  Cars  Are  Well 

Liquidated 

WASHINGTON,  Jan.  23— Gordon  Lee, 
chief  of  the  automotive  division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, will  leave  Washington  the  latter 
part  of  this  week  on  a  trip  to  sev- 
eral automotive  centers  not  previously 
touched  in  his  work  of  forming  contact 
with  the  industry.  He  will  be  at  Buffalo 
on  Jan.  30,  going  from  there  to  Chicago, 
Cincinnati,  Dayton  and  Lima,  Ohio,  at 
each  of  which  he  expects  to  spend  a  day. 

"Our  export  figures  show  the  improve- 
ment that  has  been  accorded  to  our  for- 
eign trade,"  Lee  said  to-day.  "The 
stocks  of  cars  in  foreign  centers  are  well 
liquidated,  as  is  evidenced  by  the  small 
but  reg-ular  shipments  to  various  coun- 
tries. Viewed  in  relation  to  the  exports 
from  other  producing  countries,  the  per- 
centage of  American  cars  being  sold  in 
most  of  the  buying  countries  has  never 
been  larger."     He  said  further: 

The  automotive  division  has  been  function- 
ing about  five  months  and  in  that  time  we 
have  formed  close  contact  with  more  than 
100  chief  executives  of  the  important  auto- 
motive firms.  Recently,  we  have  had  re- 
quests for  assistance  in  developing  their 
foreign  trade  from  firms  which  three  or  four 
months  ago  had  absolutely  no  idea  as  to 
going  after  foreign  trade.  These  companies 
have  sensed  the  conditions  aright  and  aie 
seeking  now  to  enter  this  field. 

As  a  result  of  deflation,  intensive  sales 
methods  have  been  developed  in  foreign 
countries.  In  several  places,  for  instance, 
the  method  of  time  sales  of  passenger  cars, 
so  common  in  this  country,  has  been  adopted 
in  order  to  cut  down  the  stocks  that  were 
so  large  the  first  part  of  1921  and,  thus,  we 
have  gained  something  of  much  importance 
from   that   once-serious   situation. 

The  New  York  show  revealed  that  our 
industry,  so  far  as  it  pertains  to  foreign 
trade,  had  gotten  its  feet  down  on  the  ground 
and  was  ready  to  go  after  business  as  never 
before.  The  fly-by-night  exporter  has  gone 
and  in  his  place  has  come  those  companies 
which  are  seeking  to  develop  foreign  sales 
through  the  practice  of  sound,  honest  and 
fair  merchandising  methods. 


Detroit  Factory  Branch 

Opened  by  Martin-Parry 

DETROIT,  Jan.  20  —  Martin-Parry 
Corp.  has  located  a  factory  branch  in  De- 
troit as  one  of  29  similar  branches  the 
company  is  now  operating  throughout 
the  country.  The  purpose  of  the  branches, 
in  addition  to  handling  sales  of  commer- 
cial bodies,  is  to  give  immediate  service 
on  replacements  of  parts  of  the  bodies. 

The  Detroit  branch  takes  over  the  busi- 
ness conducted  by  Schoof-Gracey  Body 
Co.,  formerly  distributor  for  the  com- 
pany. The  same  personnel  will  continue, 
A.  F.  Schoof  as  service  manager  and  C. 
W.  Gracey  as  sales  manager.  R.  P.  Hen- 
derson, vice-president  of  the  corporation. 
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will  make  his  headquarters  at  the  Detroit 
branch. 

Branches  in  addition  to  Detroit  thus 
far  located  are  in  Boston,  New  York, 
Buffalo,  Chicago,  Atlanta,  Dallas,  Hous- 
ton, San  Francisco,  Kearny,  N.  J.,  St. 
ouis,  Kansas  City  and  Cleveland.  The 
remaining  branches  will  be  located  dur- 
ing 1&22. 

The  factories  of  the  company  at  York, 
Pa.,  and  Indianapolis  will  ship  to  the 
branches  bodies  of  standard  to  light  truck 
chassis  in  knockdown  condition.  These 
bodies  are  now  so  made  that  any  dam- 
aged part  may  be  replaced  immediately, 
all  parts  being  carried  at  the  branches 
complete.  The  branches  in  addition  will 
manufacture  special  bodies  to  order  and 
will  also  service  all  makes  of  bodies. 


203 


S.  A.  E.  to  Discuss 

Service   f^rohlems 


Battery  Sales  Increase 

Through  Show  Stimulus 

PHILADELPHIA,  Jan.  24— Automobile 
shows  have  encouraged  the  industry  here 
to  expand  the  volume  of  orders  of  bat- 
teries, according  to  Herbert  Lloyd,  pres- 
ident of  the  Electric  Storage  Battery  Co. 
November  and  December,  he  said, 
brought  very  little  automobile  business. 
He  denied  the  rumor  that  the  company 
contemplated  consolidation  with  another 
large  battery  manufacturer. 

While  there  is  but  little  buying  in  ad- 
vance, orders  recently  have  taken  a 
steady  pace  and  Lloyd  expects  greater 
demands  later  from  this  quarter.  Users, 
other  than  automobilists,  are  maintain- 
ing normal  demands  and  replacement  is 
fair.  Foreign  business  shows  no  im- 
provement over  last  year.  Lloyd  added 
that  no  new  types  of  batteries  or  price 
revisions  were  contemplated  by  the  com- 
pany. Prices  of  Exide  batteries  were 
reduced  28  per  cent,  effective  Jan.  1, 
1921. 


BANKS  WILL  AID  FARMERS 

SPRINGFIELD,  OHIO,  Jan.  23— W.  S. 
Thomas  president  of  the  Mad  River  Na- 
tional Bank  and  of  the  Thomas  Manufac- 
turing Co.,  announces  that  the  National 
banks  here  are  ready  to  accommodate 
farmers  under  the  War  Finance  Corp. 
Motor  truck  manufacturers  feel  that  this 
corporation  will  benefit  them,  as  it  will 
enable  the  farmers  to  secure  loans  so 
that  they  can  enter  the  market.  The 
Springfield  plant  of  the  International 
Harvester  Co.  is  turning  out  50  high- 
speed trucks  daily  with  shipments  made 
steadily. 


HARTFORD  GETS  MORE  TIME 

HARTFORD,  CONN.,  Jan.  24  —  The 
stockholders  protective  committee  which 
is  trying  to  work  out  a  reorganization 
plan  for  the  Hartford  Automotive  Parts 
Co.  has  been  given  until  March  20  to 
frame  its  proposal.  The  creditors'  pro- 
tective committee  has  been  given  per- 
mission to  present  its  offer  between  now 
and  March  20.  If  neither  of  these  plans 
materializes,  the  sale  of  the  assets  at 
public  auction  will  be  taken  up. 


Two  Technical  Sessions  \^'ill  Be 

Held    in   Chicago    During 

Show    \X  eek 


CHICAGO,  Jan.  23— As  in  former 
years  the  Society  of  Automotive  Engi- 
neers will  hold  a  series  of  technical  meet- 
ings and  a  dinner  during  the  week  of 
the  Chicago  shov/.  The  technical  ses- 
sions will  be  held  at  the  Chicago  Auto- 
mobile Club,  beginning  at  10  o'clock  in 
the  morning  and  will  be  devoted  to  auto- 
motive service  and  maintenance  subjects 
in  general. 

On  Friday,  Feb.  3,  the  Society  mem- 
bers and  friends  are  scheduled  to  visit 
the  Ryerson  Physical  Laboratory,  where 
at  8  p.  m.  Prof.  H.  B.  Lemon  of  the 
University  of  Chicago  will  present  a 
paper  on  "Modern  Ideas  on  the  Nature 
of  Matter." 

The  dinner  will  be  at  the  Drake  Hotel, 
Harry  Horning  of  the  Waukesha  Motor 
Co.  acting  as  toastmaster. 

To  Discuss  Owner  Criticisms 

The  technical  sessions  will  be  held  on 
Feb.  1  in  the  rooms  of  the  Western  So- 
ciety of  Engineers,  Monadnock  Building. 
B.  M.  Ikert,  technical  editor  of  Motor 
Age,  will  present  a  paper  pointing  out 
same  of  the  criticisms  of  present-day 
cars  which  are  voiced  by  repairmen  and 
owners. 

J.  F.  Page,  service  manager  of  the 
Packard  company  of  Chicago,  will  make 
an  address  on  the  problems  of  the  man 
who  faces  the  car  owner  when  repairs 
are  made.  His  talk  will  deal  largely  with 
commercial  or  executive  matters  and  not 
the  engineering  details. 

Another  paper  will  be  read  by  C.  B. 
Veal  which  describes  a  novel  plan  of 
building  commercial  car  bodies  so  that 
they  may  be  repaired  at  less  cost  and 
without  serious  delay.  This  will  be  fol- 
lo'ved  by  a  paper  from  H.  C.  Bufiingrton 
of  the  Weaver  Mfg.  Co.,  maker  of  spe- 
cial garage  tools  and  automotive  repair 
equipment. 

R.  H.  Grant,  general  manager  of  the 
Delco  Light  Co.,  will  carry  an  unusually 
pertinent  message  to  the  S.  A.  E.  mem- 
bers in  his  talk  at  the  dinner  on  "How 
the  Engineer  Can  Help  Business  at  This 
Time."^ 

Banker   to   Speak 

Commercial  and  financial  logic  will 
form  the  basis  of  the  talk  to  be  given  by 
H.  M.  Byllesby,  president  of  the  H.  M. 
Byllesby  Co.,  bankers  of  Chicago.  He 
has  chosen  as  his  subject,  "The  Business 
Situation  in  Relation  to  the  Automotive 
Industry." 

Tickets  for  the  dinner  will  be  on  sale 
during  show  week  at  the  society  head- 
quarters in  the  lobby  of  the  Hotel  Black- 
stone.  All  members  of  the  society  will 
also  be  obliged  to  visit  this  headquarters 
in  order  to  have  their  railroad  reduced 
fare  certificates  validated  on  Jan.  31  or 
Feb.  1. 
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December  Exports 
Approached  $7,000,000 

Upward  Trend  of  Trade  Indicat- 
ed— Passenger  Car  Shipments 
Form  Chief  Item 
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WASHINGTON,  Jan.  23— The  foreign 
shipment  of  American  made  automobiles, 
trucks,  parts  and  equipments  and  tires 
totaled  almost  $7,000,000  for  the  month 
of  December,  according  to  advance  fig- 
ures issued  by  the  Bureau  of  Foreign 
and  Domestic  Commerce,  through  its 
new  automotive  and  rubber  divisions.  All 
branches  of  the  trade,  except  tires, 
showed  a  healthy  increase  over  the  pre- 
ceding month,  the  figures  proving  the 
belief  that  American  export  trade  is 
again  in  the  ascendency. 

2646  Cars  Shipped 

The  chief  item  in  this  large  total, 
which  exceeds  the  value  of  the  combined 
shipments  since  the  early  part  of  1921 
when  delayed  shipments  on  old  orders 
were  still  going  forward,  was  passenger 
cars.  A  total  of  2,'646  cars  was  shipped 
out  of  the  United  States  during  Decem- 
ber, a  gain  of  practically  600  over  the 
preceding  month.  The  increases,  how- 
ever, extended  to  trucks  and  parts,  both 
of  which  aided  materially  in  running  up 
the  larger  volume  of  overseas  shipments 
for  the  closing  month  of  the  year. 

The  detailed  figures  show: 

1921  ,• Cars , 

December 2,646  $2,355,282 

November 2,075  1,847,190 

^- True  k» ,, 

December  51 1  $495,790 

November    427  364,394 

Parts  Tires 

December $2,683,850      $1 ,391 ,625 

November    2,546,424        1,577,678 

Subject  to  Revision 

These  figures  are  possibly  subject  to 
some  revision,  particularly  those  relat- 
ing to  tireSj  but  they  are  sufficiently  close 
to  the  totals  that  will  officially  be  an- 
nounced within  a  few  days  to  show  that 
American  foreign  trade  is  steadily  point- 
ing upward.  Unfortunately,  however, 
they  do  not  present  a  complete  picture 
of  this  trade,  because  General  Motors 
began  in  December  the  shipment  of 
Buick  and  Chevrolet  cars  from  the  C^ia- 
dian  factories  to  several  countries,  such 
as  Argentina,  to  which  shipments  pre- 
viously had  been  made  from  the  United 
States.  The  trade,  of  course,  is  familiar 
with  the  fact  that  Ford,  General  Motors 
and  other  companies  having  Canadian 
factories  have  shipped  for  many  years 
from  that  country  to  the  British  Domin- 
ions, because  of  preferential  tariffs  or 
other  reasons. 

These  shipments  never  have  shown  on 
the  official  United  States  statistics.  Now 
General  Motors  has  undertaken  ship- 
ments to  other  than  British  countries 
from  its  Canadian  plants  and  officials  of 
that  company  are  authority  for  the  state- 
ment that  the  December  exports  from 
Canada,    particularly    to    several    of    the 


EXPORTS  OF  AUTOMOTIVE  PRODUCTS 

FOR  NOVEMBER  AND  DECEMBER  1921 

Washington,  Jan.  24 — The  following  table  shows  the  automotive  exports  for 
the  last  two  months  of  last  year  as  compiled  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  of  the  Department  of  Commerce: 

Per  cent  of 
,. November,  1921 ^, December,  1921 ^  increase  (-(-)  or 


Number  Value 

Passenger    cars  2,075  $1,847,190 

complete     cars   1,616  1,509,143 

Chassis     459  338,047 

IVlotor     trucks..       427  364,394 

Complete    cars      226  192,094 

Chassis     201  172,300 

Parts     of     cars 

and    trucl<s 2,546,424 

Motorcycles    .  .  .       500  144,696 

Airplanes    

Airplane    parts.       .  . .  19,173 

Total $4,921,877 


Unit 
Value    Number 

$890         2,646 


934 
736 
853 
850 
857 


289 


1,784 
862 
511 
161 
350 


863 
4 


Value 

$2,355,282 
1,709.264 
646,018 
495.790 
173,595 
322.195 

2,683,850 

250,457 

35,000 

1,480 

$5,821,859 


Unit      decrease  ( — ) 
Value    Number  Value 


$890 
958 
749 
970 

1,078 
921 


290 
8,750 


+28 

+  10 
+  88 
+20 
—29 

+74 


+73 


+  28 
+  13 
+91 
+36 
—10 
+87 

+  05 
+73 

—92 

+  18 


South  American  countries,  reached  large 
totals.  The  improvement  in  General  Mo- 
tors shipments  has  been  one  of  the  mani- 
festations of  the  bettered  world-wide 
business  situation  which  is  sending  up- 
ward the  curve  of  automotive  exports. 

New  Form  of  Tabulation 

With  the  December  figures,  the  Com- 
merce department  ends  its  tabulations 
upon  the  base  of  complete  cars  or  trucks 
and  chassis.  Beginning  with  January, 
the  figures  for  which  will  come  out  dur- 
ing the  latter  part  of  February,  the 
shipments  will  be  shown  in  three  price 
classifications  on  cars  and  three  tonnage 
capacities  for  trucks.  Details  of  the  De- 
cember figures  were: 

,. Trucks . 

No.        Value 
Complete...    161       $173,595 
Chassis 350         322,195 


. C  a  rs , 

No.  Value 

1,784       $1,709,264 
862  646,018 


The  tire  shipments  were  divided  as 
follows:  Casings,  $1, 193, 160;  inner  tubes, 
$98,553,  and  solid  tires,  $99,912,  the  lat- 
ter division  showing  an  increase  of  about 
$11,000  over  November.  The  chief  coun- 
tries to  which  the  tire  exports  went  were 
England,  Argentina,  Canada,  British 
South  Africa,  Mexico,  New  Zealand, 
Cuba,  Dutch  East  Indies,  Sweden,  Philip- 
pine Islands,  Spain,  Australia,  Denmark 
and  Chile. 


Pabst  Corp.  to  Produce 

Valve  Rotating  Device 

iMILWAUKEE,  Jan.  23— Production 
of  a  valve  rotating  device  for  poppet 
valve  engines,  which  has  been  in  experi- 
mental processes  for  several  years,  is 
one.  of  the  new  lines  of  activity  being 
undertaken  by  the  Pabst  Corp.,  formerly 
the  Pabst  Brewing  Co.,  which  has  re- 
cently reorganized  its  ownership  and 
management. 

Col.  Gustave  Pabst,  son  of  the  founder, 
has  retired  as  president  and  is  succeeded 
by  his  brother,  Frederick  Pabst.  Harry 
W.  Marsh,  secretary-treasurer,  becoanes 
vice-president     and      general      manager. 


Supports  Federal 

Export  Fund  Plan 

Industry  Backs  Effort  to  Obtain 

Appropriation  Approved  by 

Director  of  Budget 

WASHINGTON,  Jan.  26— Various  au- 
tomotive export  oi-ganizations  have  an- 
nounced that  they  will  support  the  pro- 
gram of  the  Department  of  Commerce 
for  increased  appropriations  which  will 
be  used  for  foreign  trade  promotion. 
Practically  the  entire  industry  is  be- 
hind the  Department  in  the  latter's  ef- 
forts to  obtain  the  full  appropriation  as 
approved  by  the  Director  of  the  Budget, 
a  movement  which  was  instituted  by  the 
National  Automobile  Chamber  of  Com- 
merce. 

It  is  understood  that  the  General 
Motors  Export  Corp.  vdll  take  definite 
action  to  emphasize  the  utility  of  the 
Department  to  the  business  interests  of 
the  country.  The  Pierce-Arrow  Motor 
Car  Co.  is  leading  a  movement  among 
foreign  trade  and  export  clubs  and  the 
Chamber  of  Commerce  of  the  United 
States  for  this  purpose. 

The  success  which  has  marked  the 
efforts  of  the  automotive  division  under 
Gordon  Lee  is  responsible  for  the  action 
of  the  Foreign  Trade  Committee  of  the 
N.  A.  C.  C.  to  pay  the  salary  of  one  male 
clerk  to  the  chief  of  the  automotive  di- 
vision and  one  research  assistant,  effec- 
tive Feb.  1. 


SEES  GREATER  ALUMINUM  OUTPUT 

WAUKESHA,  WIS..  Jan.  23— A.  C. 
Pankratz,  vice-president  of  the  Werra 
Aluminum  Co.,  manufacturing  aluminum 
castings,  expresses  the  belief  that  fol- 
lowing the  New  York,  Chicago  and  lesser 
of  the  shows  being  held  this  month  and 
next,  the  automotive  industries  will  pro- 
duce a  large  volume  of  orders  which  will 
enable  aluminum  casting  companies  to 
extend  their   production  schedules. 
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MEN  OF  THE  INDUSTRY 


William  J.  Cleary  has  been  appoinfcd 
assistant  general  sales  manager  of  the  Sharon 
Pressed  Steel  Co.  with  headquarters  in 
Detroit.  His  duties  will  cover  the  auto- 
motive industry  in  general.  Cleary  will  take 
up  his  work  Feb.  1.  He  spent  12  years  with 
the  Studebaker  Corp.  as  assistant  general  pur- 
chasing agent  and  for  the  past  two  year.s  has 
been  general  lairchasing  agent  of  the  AVilly.s 
Corp.    \\itli   he.^dquarters   at  Elizabeth,   N.   J. 

W.  D.  Blatz  has  been  appointed  general 
sales  manager  of  the  Bridgeport  Brass  Co. 
Blatz  joined  the  company  in  1915,  after  hav- 
ing had  twelve  years  experience  in  the 
banking  and  brokerage  business.  J.  H. 
Brooks  has  become  sales  manager  of  the 
automotive  accessory  department  of  the  com- 
pany. Since  1906  he  has  been  associated 
with  the  automotive  industry  and  for  the 
past  eight  years  has  been  special  representa- 
tive of  the  American   Chain  Co. 

C.  W.  Hadden,  actively  connected  with  the 
Minneapolis  Steel  &  Machinery  Co.  since 
1917,  has  been  made  assistant  to  President 
W.  R.  Wilson  of  the  Maxwell  Motor  Sales 
Corp.  in  Detroit.  In  1918  Hadden  took  over 
the  New  York  office  of  the  Minneapolis  com- 
pany, for  two  years  was  manager  of  foreign 
sales  with  headquarters  abroad  and  since 
last  May  has  been  organizing  the  export  de- 
partment in  the  home  ofHce. 

Gregory  (Gig)  Flynn  has  resigned  as  vice- 
president  and  director  of  Edward  A.  Oassidy, 
Inc.,  New  York.  He  went  with  that  com- 
pany four  years  ago  from  the  Rajah  Auto 
Supply  Co.,  which  he  served  for  ten  years, 
part  of  the  time  as  sales  manager.  Flynn 
has  not  announced  his  plans  for  the  future, 
but  It  is  understood  he  intends  to  leave  the 
automotive  industry  for  some  time. 

John  C.  Hill,  formerly  export  manager  of 
the  Westcott  Motor  Car  Co.,  has  become 
associated  with  the  Maxwell  Motor  Sales 
Corp.  and  Chalmers  Motor  Car  Co.  as  spe- 
cial sales  representative  in  foreign  fields. 
Hill  has  gone  to  Mexico  City,  where  he  will 
make  his  headquarters  and  will  cover  Mex- 
ico and  Central  America  for  the  Maxwell- 
Chalmers  interests. 

R.  Norman  Miller,  formerly  of  the  Willys- 
Overland  Corp.,  has  been  appointed  director 
of  sales  of  the  Stewart  Storage  Battery  Co., 
organized  several  months  ago  at  Marshfield, 
Wis.,  and  now  manufacturing  storage  bat- 
teries. An  active  sales  campaign  will  be 
inaugurated  covering  the  entire  United 
States  and  several  foreign  countries. 

H.  B.  Price,  formerly  advertising  manager 
Df  the  Beklen  Manufacturing  Co.,  Chicago, 
and  associated  with  that  company  for  sev- 
eral years  in  various  engineering,  production 
and  s.iles  capacities,  has  resigned,  to  join 
the  advertising  agency  of  Oeorae  .1.  Kirk- 
gasser  &  Co.  He  will  specialize  in  electrical 
and  technical  advertising. 

Ralph  S.  Wiltrout,  formerly  of  the  Stewart- 
Warner  Speedometer  Corp.,  the  Crow-Elk- 
hart  Motor  Corp.  and  the  Huffman  Bros. 
Motor  Truck  Co.,  has  become  general  man- 
ager of  sales  of  the  O.gren  Motor  Car  Co., 
Milwaukee,  with  Foster  D.  Miller,  formerly 
of  the  Barley  Motor  Car  Co..  as  assistant. 

A.  M.  D.  Martin  has  resigned  as  assistant 
general  manager  of  the  Adria  Motor  Car 
Corp.,  Batavia.  N.  Y.  He  was  formerly  °eii- 
eral  manager  of  the  Gray  Machine  &  Parts 
Corp.  While  he  has  not  announced  his  plans 
for  the  future,  he  expects  to  locate  perma- 
nently in  Buffalo. 


AUTOMOTIVE     INDUSTRIES 

THE  AUrOMOHILE 

J.  L.  Justice,  vice-president  and  general 
manager  of  the  Edward  H.  Fiaker  Corp.,  Buf- 
falo, has  resigned,  to  take  an  executive  posi- 
tion with  the  Maxwell-Chalmers  organization. 
He  wa.s  formerly  eastern  supervisor  for  thes*; 
companies  and  prior  to  that  served  a.s  Pacific 
coast  supervisor. 

Julian  S.  Friede  hns  resigned  his  position 
as  body  engineer  with  the  Moon  Motor  Car 
Co.,  St.  Louis,  a  position  he  has  held  for  the 
last  two  years,  to  enter  the  retail  merchan- 
dising business  in  Texarkana,  Texas. 

Harry  R.  Viot,  for  many  years  purchasing 
agent  of  the  Continental  Motors  Corp.,  Is 
now  connected  with  the  Werra  Aluminum 
Fotindry  Co.,  Waukesha,  Wis.,  in  the  capacity 
of  sales  manager. 

Ernest  R.  Fried  has  been  appointed  pas- 
senger car  engineer  of  the  Pierce-Arrow 
Motor  Car  Co.,  Buffalo,  in  place  of  D  G. 
Roos,  who  has  become  chief  engineer  of  the 
Locomobile  Co. 

W.  Y.  W.  Rabb,  foreign  sales  manager  for 
the  Pierce  Motor  Car  Co.,  has  resigned  his 
position,  effective  Feb.  1.  Rabb  will  open 
offlces  in  Buffalo  as  foreign  trade  adviser  to 
several  firms. 

Martin  Gomez  will  leave  the  Pierce-.\rrow 
Motor  Car  Co.  Feb.  1,  to  return  to  Colombia, 
where  he  will  establish  an  automobile  agency. 
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Government  Sets  Lincoln 

Tax  Due  at  $610,000 

DETROIT,  Jan.  25  —  Lincoln  IVIotor 
Co.'s  tax  obligations  to  the  Government 
have  been  definit  ly  set  at  $610,000.  Offi- 
cial confirmation  of  the  amount  was  re- 
ceived to-day  from  Washington  by  Fred 
L.  Woodworth,  Collector  of  Internal  Rev- 
enue. The  Government  originally  had 
entered  a  claim  of  $4,500,000. 

Judge  Tuttle,  at  the  request  of  counsel 
for  the  Detroit  Trust  Co.,  receivers  for 
the  company,  to-day  issued  an  order 
making  the  back  taxes  a  preferred  claim. 
He  also  issued  an  order  permitting  the 
Detroit  Trust  Co.  to  issue  receiver's  cer- 
tificates, not  to  exceed  $500,000,  to  oper- 
ate the  Lincoln   plant. 


CUBITT  SHOWS  LOSS 

LONDON,  Jan.  14  (By  Mail)— The 
year's  report  of  the  Cubitt  Engineering 
Co.  of  Aylesbury,  manufacturer  of  the 
Cubitt  car,  discloses  a  gross  loss  of  £79,- 
368  up  to  July  31,  1921,  of  which  £15,749 
represents  the  carryover  of  the  prefer- 
ence dividend  to  June  30,  1920.  The  man- 
agement has  reduced  its  inventory  to 
current  market  values  and  generally  has 
placed  matters  on  a  rock  bottom  price 
basis. 

Major  Dodson,  managing  director,  is 
now  on  a  tour  of  the  world. 


OAKL.\ND    RESUMES    OPERATIONS 

DETROIT,  Jan.  23— Oakland  Motor 
Car  Co.  division  of  General  Motors  Corp. 
resumed  operations  to-day  after  a 
month's  closing  for  inventory  and  re- 
equipment  of  the  factory  to  manufacture 
its  new  models.  Business  resulting  from 
the  New  York  and  Buffalo  shows,  as  well 
as  sales  in  other  sections,  has  been 
heavy  and  the  factory  will  of>erate  on 
a  schedule  which  will  produce  3800  cars 
in  February. 


Win  ton  Co.  Makes 

P 


\V\\l  {a\V  in 


rice 


Kanjre^  from  SI, 200  on  Road-ter 

and  Tourifi}£  to  $1,9.50 

on  \  irtoria 


CLEVELAND,  Jan.  2.'i— Sweeping  re- 
ductions in  the  prices  of  its  various 
model.-?  are  announced  by  the  Winton 
company.  They  range  from  $1,200  on 
the  roadster  and  touring  to  Sl,950  on  the 
victoria.     The  schedule  follows: 

Old  Price     New  Price 

Roadster   $4,600  »3,400 

4-pas8enger  Touring  4,975  3,600 

7-passengep  Touring     ...       4,600  3,400 

Coupe     5.950  4.460 

4-pas8enger    Sedan  5,950  4,450 

Victoria     5.950  4.000 

7-passenger    Sedan 6.200  4,550 


Franklin  to  Announce 

Price  Increase  of  SlOO 

SYRACUSE,  Jan.  2.3— An  increase  of 
$100  in  .he  price  of  Franklin  automo- 
biles is  to  be  announced  within  a  short 
time.  It  is  said  that  dealers  have  al- 
ready been  notified  of  the  increase.  Offi- 
cials of  the  company  refused  to  discuss 
the   matter. 

H.  H.  Franklin,  president  of  the  H.  H. 
Franklin  Mfg.  Co.,  when  asked  about  the 
increase  said:  "The  public  is  not  so  much 
interested  in  whether  the  price  is  gt>ing 
up  or  down,  as  it  is  in  whether  or  not  the 
market  will  be  stabilized." 


Moon  Builds  Smaller  Six; 
Will  Be  Priced  at  Sl,295 

ST.  LOUIS,  Jan.  24— The  Moon  Motor 
Car  Co,  is  bringing  out  a  smaller  and 
lighter  six  to  be  known  as  the  6-40.  It 
w'll  be  shown  for  the  first  time  at  the 
Chicago  automobile  show. 

The  engine  is  a  Continental  Red  Seal 
3%  X  414.  The  wheelbase  is  115  in., 
s.r.aller  than  either  the  6-48  or  6-68. 
Other  standard  units  used  in  the  con- 
struction are  Delco,  Ra>-field.  Exide. 
Spicer.  Borg  &  Beck  and  Feddcrs.  At 
present  only  the  open  cars  are  cominir 
through,  but  closed  jobs  will  be  put 
through  shortly,  at  which  time  the  price 
of  the  enclosed  models  will  be  announced. 


FORD  CANADLAN  PRICES 

TORONTO.  Jan.  23— The  Ford  Motor 
Co.  of  Canada  has  announced  reductions 
on  Ford  models  sonewhat  larger  than 
those  made  in  the  United  States.  Price 
of  the  sedan  is  cut  $60  to  $930;  the  coupe 
$50  to  $480;  the  truck  chassis  $40  to 
$575.  and  the  touring  car  is  lowered  $30 
to  $535. 


WITT-WILL  PRICES  CUT 

WASHINGTON,  Jan.  23— The  Witt- 
Will  Co.  Inc..  has  announced  a  reduction 
of  $500  on  its  1^-ton  and  2%-ton  trucks. 
The  former  now  lists  at  $2,250  and  the 
latter  at  $2,750. 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  the  past  week,  call  loans  cov- 
ered a  rangre  of  oVz  per  cent  to  6  per 
cent,  as  compared  with  3  per  cent  to  4 
per  cent  in  the  previous  week.  On  Mon- 
day, while  a  low  figure  of  3%  per  cent 
was  quoted,  there  was  a  brief  flurry  which 
carried  call  rates  up  to  6  per  cent.  On 
Thursday,  the  high  was  again  6  per  cent, 
and  on  Friday  all  loans  on  call  were  put 
through  at  5  per  cent.  For  fixed  date 
funds,  the  situation  was  quieter  and 
there  was  a  lessening  in  the  amount  of 
offerings.  The  range  moved  up  to  4^4 
per  cent  to  4%  per  cent  as  compared 
with  4%  per  cent  in  the  previous  week. 
Prime  commercial  paper  rates  remained 
unchanged  at  4%  per  cent  to  5  per  cent. 

The  Federal  Reserve  statement  of 
Jan.  18,  1922,  showed  the  following  re- 
ductions: $64,122,000  in  Federal  Reserve 
notes  in  circulation^  $65,482,000  in  the 
holdings  of  discounted  and  purchased 
bills,  and  $57,866,000  in  total  earning 
assets.  Total  deposits,  on  the  other 
hand,  showed  an  increase  of  $7,988,000, 
and  total  reserves  an  increase  of  $10,- 
209,000,  of  which  gold  reserves  consti- 
tuted $3,103,000.  The  reserve  ratio  reg- 
istered an  increase  from  74.7  per  cent 
to  76  per  cent. 

The  New  York  institution  showed  a 
decline  of  $16,656,000  in  total  reserves, 
and  a  decline  of  $7,089,000  in  total  bills 
on  hand.  Total  deposits  decreased  $15,- 
679,000,  and  Federal  Reserve  notes  in 
circulation  $14,538,000.  The  ratio  of 
total  reserves  to  deposit  and  Federal  Re- 
serve note  liabilities  combined  increased 
from  86.9  per  cent  to  87.6  per  cent. 

During  the  past  week,  there  were  71 
fewer  failures  in  the  United  States  than 
in  the  previous  week,  which  may  be 
taken  as  an  indication  that  the  amount 
of  failures  due  to  year-end  settlements 
are  receding. 

The  year  1921  has  proved  to  be  a  rec- 
ord-breaking year  in  the  building  indus- 
try. According  to  the  statistical  sum- 
mary for  164  cities,  building  expendi- 
tures for  the  last  three  months  in  1921 
showed  an  increase  of  89  per  cent  over 
the  corresponding  period  m  1920;  those 
for  the  third  quarter  an  increase  of  40 
per  cent. 

During  the  past  week  two  additional 
foreign  bond  issues  were  made  in  this 
market,  when  $25,000,000  20-year  7  per 
cent  external  gold  bonds  of  the  depart- 
ment of  the  Seine,  and  $3,500,000  40-year 
8  per  cent  gold  bonds  of  the  city  of  Porto 
Alegre,  capital  of  the  State  of  Rio 
Grande  do  Sul  in  Brazil  were  sold  by 
banking  syndicates. 


AUTOMOTIVE     INDUSTRIES 
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cle  Corp.  of  Indianapolis,  that  Columbia 
prices  had  been  guaranteed  to  April  1. 
This  obviously  was  an  error  as  the  guar- 
antee referred  to  the  National  cars  and 
not  to  the  product  of  the  Columbia  Mo- 
tors Co.,  which  has  no  connection  with 
National.  The  announcement  of  the  Na- 
tional guarantee  was  made  by  the  Poert- 
ner  Motor  Car  Co.,  which  also  is  the 
metropolitan  distributor  for  Durant  cars. 
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CORRECTION 

NEW  YORK,  Jan.  25— The  statement 
was  made  in  the  Jan.  19  issue  of  Auto- 
motive Industries  that  an  announce- 
ment had  been  made  by  Colonel  William 
Guy  Wall,  vice-president  and  chief  engi- 
neer of  the  National  Motor  Car  &  Vehi- 


B.  F.  Goodrich  Declares 
Preferred  Dividend  $1.75 

NEW  YORK,  Jan.  25— Following  a 
meeting  of  the  directors  of  the  B.  F. 
Goodrich  Co.  to-day  a  preliminary  state- 
ment was  issued  covering  the  company's 
position  at  the  close  of  business  Dec. 
31,  1921.  Total  sales  approximated  $87,- 
000,000  and  the  loss  was  about  $9,000,- 
000,  due  chiefly  to  further  heavy  decline 
in  the  market  values  of  raw  materials 
which  required  additional  adjustment  of 
inventory  valuation  at  the  close  of  the 
year. 

Current  assets  were  put  at  $51,500,000 
as  of  Dec.  31,  1921,  and  current  liaibili- 
ties  at  $3,300,000.  It  was  stated  that 
the  company  entered  the  year  1922  with 
no  bank  indebtedness,  against  bank  loans 
of  $29,000,000  a  year  ago.  Officials  say 
that  combined  inventories  of  rubber  and 
fabric  on  hand  and  under  contract  have 
been  adjusted  to  the  market  values  as  of 
the  close  of  1921. 

Directors  declared  the  regular  quar- 
terly dividend  of  $1.75  a  share  on  the 
preferred  stock,  payable  April  1  to  stock- 
holders of  record  March  22. 


Pietsch  WiU  Direct 

Sales  of  Kelly  Truck 

SPRINGFIELD,  OHIO,  Jan.  25— Frank 
Pietsch  of  Chicago  has  been  appointed 
sales  manager  of  the  Kelly-Springfield 
Motor  Truck  Co.  and  has  already  taken 
charge  of  the  new  sales  organization. 

Pietsch  was  formerly  manager  of  the 
National  truck  division  of  the  Packard 
company  with  headquarters  at  Detroit. 
He  was  also  at  one  time  manager  of  the 
White  company's  branch  in  Chicago  and 
comes  highly  recommended  to  the  Kelly- 
Springifield  Motor  Truck  Co.  Grayson 
F.  Lathrop  has  been  appointed  assist- 
ant sales  manager  and  R.  B,  Fuller  as 
national  accounts  representative  in  the 
East,  with  headquarters  at  120  Broad- 
way, New  York.  Lathrop  has  been  iden- 
tified with  the  Kelly  organi:«.ation  for 
seven  years.  Fuller  was  formerly  in 
charge  of  the  West  Indies  export  busi- 
ness of  the  Annours. 


HARES-TRAYLOR  PLANS 

NEW  YORK,  Jan.  25— If  negotiations 
which  now  are  pending  are  successful. 
Hares  Motors  will  take  over  the  sale  of 
the  line  of  trucks  made  by  the  Traylor 
Engineering  &  Mfg.  Co.  of  Cornwallis, 
Pa.  Final  details  of  the  contract  have 
not  been  worked  out  but  it  is  expected 
the  plan  will  go  through  successfully  in 
the  near  future. 


FINANCIAL  NOTES 


J.  I.  Case  Plow  V^orks  for  the  15-month 
period  ending  Sept.  30,  1921,  shows  a  total 
loss  before  Federal  taxes  of  $2,985,797,  as 
compared  with  a  surplus  of  $673,365  before 
taxes  for  the  year  1920.  After  an  inventory 
shrinkage  of  $1,244,543  in  adjustment  to  cur- 
rent replacement  values  inventories  stood  at 
$3,890,600.  The  company  started  its  new  year 
with  inventories  written  to  market  replace- 
ment costs.  For  the  first  half  of  the  year 
the'  company  reports  that  orders  were  very 
heavy,  more  business  being  written  from  June 
to  February  than  was  written  during  the 
entire  previous  year. 

Ninigret  Co.,  recently  combined  with  the 
Fisk  and  Federal  companies,  has  filed  a  cer- 
tificate with  the  Commissioner  of  Corpora- 
tion.s  in  Boston  stating  that  a  reduction  has 
been  made  in  capital  from  $4,000,000,  con- 
sisting- cf  35,000  shares  of  preferred  stock 
par  $100  common  and  100,000  shares 
common  par  $5,  to  $100,000,  divided  into  20,000 
Kharfi.s  of  common  stock  of  $5  par.  The  re- 
duction has  been  effected  by  the  cancella- 
tion of  all  the  authorized  and  issued  preferred 
stock  and  80,000  shares  of  common. 

Ajax  Rubber  Co.  for  the  first  nine  months 
of  1921  shows  a  loss,  before  providing  adjust- 
ment of  inventory  and  commitment  valu- 
ation, interest  on  borrowed  money  and 
Federal  taxes,  of  $2,446,642.  Total  loss  for 
the  period,  after  interest,  adjustment  of 
inventory  and  other  charges,  was  $2,966,445. 
The  profit  and  loss  surplus  on  Jan.  1,  1921 
was  $1,615,480,  so  that  the  deficit  of  $3,966,445 
for  the  nine  months  caused  a  profit  and 
loss  deficit  of  $2,350,964  as  of  Sept.  30,  1921. 

Yellow  Cab  Co.  has  voted  to  place  divi- 
dends on  a  331/^  cents  monthly  basis  instead 
of  a  quarterly  one.  After  Feb.  1,  when  a 
quarterly  dividend  of  $1  a  share  will  be  paid, 
the  rate  will  be  33^^  cents  a  share  monthly. 
John  Herz  has  been  re-elected  president  and 
Charles  H.  Ritter  was  chosen  treasurer.  Ed- 
ward N.  D'Ancona,  general  counsel  of  the 
company,  has  been  made  secretary. 

Russel  Motor  Car  Co.,  Ltd.,  Toronto,  has 
declared  a  quarterly  dividend  of  1  per  cent 
on  the  common  stock.  This  compares  with 
previous  quarterly  declaration  of  1%  per 
cent.  The  regular  quarterly  dividend  of  1% 
per  cent  on  the  preferred  stock  has  also  been 
declared.  Both  dividends  are  payable  Feb.  1 
to  stork  of  iccord  Jan.  23. 

Willys  Corp.  receivers,  C.  O.  Minlger,  F. 
P.  Dennisc.a  and  Francis  G.  Caflfey,  hav<> 
been  authorized  by  Judge  Killits  in  United 
States  district  court  at  Toledo  to  employ  an 
auditor  to  make  a  general  audit  of  the  boc-k.'s 
of  the  corporation  and  report  back  to  tlu 
court. 

Parish  &.  Bingham  Corp.  reports  inventory 
was  reduced  62  per  cent  during  the  tiMi 
months  to  Oct.  31.  192J,  and  notes  payable 
dropped  nearly  $1,000,000  during  the  year. 
Gross  sales  in  1921  were  46.7  per  cent  of 
those  in  1920. 

Auburn  Automobile  Co.  directors  have 
authorized  cancellation  of  2,000  shares  of 
preferred  stock,  par  $100,  redeemed  during 
1921  in  anticipation  of  redemption  require- 
ment to  Jan.   1,   1925. 

Hart-Parr  Co.  balance  sheet  as  of  Oct. 
31,  1921,  shows  a  deficit  of  $807,767:  total 
current  assets,  $930,806  and  total  current 
liabilities.    $160,835. 

Martin- Parry  Corp.  has  declared  a  regular 
quarterly  dividend  of  50  cents  a  share  on 
capital  stock,  payable  March  1  to  stock  of 
record  Feb.  15. 
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Powertown  Tire  Corp.,  Roclicster,  reports 
that  the  volume  of  tires  manufactured  in  1921 
was  more  than  SOfV  per  cent  greater  than  for 
the  preceding  year.  One  hundred  persons 
are  employed,  capable  of  turning  out  150 
tires  a  day.  At  the  third  annual  meeting 
Thomas  J.  Costello  was  chosen  president; 
H.  J.  Crowder,  vice-president;  Ernest  W. 
Kwell,  treasurer;  A.  M.  Johnson,  secretary, 
and  E.  O.  Benning,  director.  Powertown 
Sales  Co.,  a  subsidiary.  elcM-ted,  at  its  annual 
meeting:  A.  M.  John.son,  president  and  treas- 
urer; J.  B.  Corcoran,  vice-president,  and 
Arthur  B.  Hagen,  secretary.  Both  companies 
have  declared  a  3 'A  per  cent  dividend. 

Minneapolis  Steel  &  Machinery  Co.  has  re- 
opened its  foundry  and  in  a  month  will  open 
its  machine  shop.  Castings  made  in  the 
foundry  will  be  ready  lor  the  machine  work 
in  less  than  one  month.  President  George  M. 
Gillette  states  that  the  last  thirty  days  have 
been  the  best  the  company  has  enjoyed  in 
the  truck  business.  Many  orders  have  come 
from  cities  for  trucks  for  road  building.  In 
the  first  fifteen  days  of  January  the  general 
business  of  the  company  equaled  that  of 
.Tanuary.  1921. 

Hayes  Wheel  Co.  of  New  York  has  been 
formed  with  branches  in  Chicago  and  San 
Francisco.  The  company  announces  the 
appointment  of  Donald  Ganiard  as  the  man- 
ager in  that  city.  Boy  H.  Voss  heads  the 
organization  at  San  Francisco  and  C.  E. 
Giltner  at  Chicago.  The  company  expects 
to  enlarge  its  production  schedule  through 
supplying  wire  wheels  to  automobile  manu- 
facturing companies  other  than  those  now 
being  taken  care  of. 

Sterling  Metal  Products  Co.,  organized  re- 
cently at  Racine,  Wis.,  to  make  automotive 
and  other  metal  specialties,  has  acquired  the 
entire  assets  of  the  Splitcx  Radiator  &  Man- 
ufacturing Co.,  which  made  an  assignment  to 
Richard  G.  Harvey  in  favor  of  creditors.  The 
Starling  company  will  undertake  the  manu- 
facture of  Splite.x  radiators  for  passenger 
and  commercial  cars,  tractors,  etc. 

Wright  Roller  Bearing  Co.  receivers  are 
making  arrangements  to  resume  operations 
at  the  factory  of  the  company  in  Philadel- 
phia. The  receivers,  Harry  W.  Champion 
and  William  B.  Stratton,  were  authorized  by 
the  court  at  the  time  of  their  appointment 
io  carry  on  the  company's  business. 

International  Harvester  Co.  has  resumed 
the  operation  of  its  Milwaukee  works,  spe- 
cializing in  tractors,  farm  engines,  etc.  The 
force  is  now  1300  with  hopes  of  increasing 
this  number  to  1500  by  Feb.  1.  The  largest 
number  ever  employed  by  the  Milwaukee 
works  is  5000. 

Colonial  Tire  &  Rubber  Co.  stockholders 
have  organized  a  protective  committee  for 
the  purpose  of  investigating  the  business 
affairs  and  management  of  the  company. 
Nathan  Doyle,  121  West  Sixty-ninth  Street, 
New  York  City,  is  chairman. 

Du  Bois  Tire  &  Tube  Co.  has  completed 
installing  all  machinery  in  its  new  plant  at 
Chattanooga,  Tenn.,  which  is  now  in  full 
operation.  Company  officials  state  that  the 
entire  first  year's  output  has  already  been 
sold. 

Franklin  Automobile  Co..  reports  that  dur- 
ing 1021  sales  of  closed  cars  exceeded  the 
sales  of  open  cars  for  the  first  time  in  the 
company's  history.  Fifty-two  per  cent  of 
Franklin  business  last  year  was  in  closed 
cars. 


AUTOMOTIVE     INDUSTRIES 

strong  Textile  Co.,  24.5  VVe.st  F'Ifty-flfth 
Street,  New  York  City,  ban  consolidated  with 
William  Wiese  Co.  and  will  operate  hereafter 
under  tint  name  of  William  Uieae  &  Co.  nt 
234  West  P'ifty-sixth   Street,  New  York. 

Victor  Screw  Works,  Inc.,  and  Peninsular 
Milled  Screw  Co.  announce  a  consolidation 
under  the  name  of  Victor-Peninsular  Co. 
After  March  1  the  firm  will  occupy  Its  new 
factory  in  Detroit. 

St.  Louis  Car  Co.'s  annual  meeting  of 
stockholders,  scheduled  for  the  fourth  Tues- 
day in  January,  has  been  postponed. 
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Car  Show  at  QevelancI 

Is  Making  Fair  Sales 

CLEVELAND,  Jan.  25— The  Cleveland 
Automobile  Show  is  drawing'  the  largest 
crowds  in  local  show  history  and  sales 
are  being  made  in  fair  numbers,  but  by 
only  a  few  exhibitors.  There  is  evidence 
of  a  narrowing'  of  interest,  at  least  as 
far  as  actual  business  is  concerned,  to 
some  of  the  better  known  cars  and  to 
some  cars  in  the  second  class  of  popular- 
ity but  with  particularly  good  local  rep- 
resentation. 

Cars  whose  manufacturers  have  done 
least  in  the  way  of  price  changing  during 
the  past  year  also  seem  to  be  receiving 
more  general  attention.  The  crowds  and 
the  larg'e  listing'  of  prospects  indicate, 
as  at  earlier  shows,  a  latent  demand  for 
cars  but  dealers  in  virtually  all  lines 
confidently  expect  to  turn  these  pros- 
pects into  customers  as  soon  as  price 
stabilization    is    effected. 
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^islative  Committee 
Suggests  Truck  Measures 

ALBANY,  Jan.  25 — Creation  of  a  new 
state  department  for  the  regulation  of 
motor  vehicle  traffic  is  recommended  in 
a  report  submitted  to  the  legislature  by 
a  joint  committee  appointed  to  investi- 
gate the  causes  of  automobile  accidents 
and  propose  remedial  legislation.  The 
report  finds  that  overloading  of  trucks 
and  their  operation  at  excessive  speed 
is  one  fruitful  cause  of  accidents  and 
also  tends  to  destroy  highways.  It  is 
asserted  that  all  trucks  should  be  limited 
as  to  load  and  speed.  Defective  and  in- 
adequate equipment  is  listed  as  another 
direct  cause  of  many  accidents. 

As  remedial  measures  the  report  pro- 
poses: compulsory  bonding  by  every  mo- 
tor vehicle  owner  as  security  to  others; 
compulsory  insurance  against  liability  to 
others;  compulsory  compensation  insur- 
ance to  cover  all  causes  of  injury  to  per- 
sons or   property. 


PACKARD  TRUCK  SALES  GAIN- 
NEW  YORK,  Jan.  25— Lee  J.  East- 
man, president  of  the  Packard  Motor  Car 
Co.  of  New  York,  in  a  comparison  of 
Packard  truck  sales  and  deliveries  for 
the  last  three  months  of  1921  with  those 
of  the  preceding  year,  states  that  sales 
were  practically  doubled  during  the  lat- 
ter period,  that  during  December  the 
sales  were  100  per  cent  better  than  for 
that  month  in  lf>20  and  that  deliveries 
for  the  month  were  52  per  cent  greater. 


METAL   >LVRKETS 


Accentuated  at  the  easy  tone  of  the  tteel 
market  has  become  in  the  lact  few  days,  tt 
it  very  easy  to  mitlnterpret  thit  condition. 
Producert,  white  eagerly  competino  for  every 
ton  of  orders,  art  making  concettiont  only  on 
tpecified  tonnages  and  appear  eager  to  safe- 
guard the  prevailing  market  quotations. 
Concessions  are  relatively  more  difficult  to 
obtain  on  sheets  than  on  other  steel  product*, 
due  to  the  fact  that  sheet  mills  are  operat- 
ing at  a  far  better  rate  than  other  branches 
of  the  industry.  In  spite  of  the  readiness  of 
many  producers  to  shade  quoted  prices  on 
most  steel  products  when  tonnages,  deliveries, 
and  specifications  are  inviting,  sellers  have 
the  market  well  in  hand  and,  if  the  present 
drive  for  larger  orders  should  not  be  success- 
ful, it  is  quite  likely  that  concessions  wlir 
disappear. 

Meanwhile  It  is  psychologically  Interesting 
to  note  that  the  steel  producers  are  con- 
vinced  there  will  be  no  higher  steel  prices 
in  1922  than  those  now  prevailing.  Some  of 
them  even  go  so  far  as  to  make  this  state- 
ment for  publication. 

In  the  aggregate  a  considerable  amount  of 
automotive  steel  buying  is  hanging  fire. 
Large  orders  have  been  placed,  however,  for 
full-finished  sheets  with  the  result  that  this 
commodity  is  looked  upon  as  the  strongest 
In  the  list  of  steel  products.  Stocks  of  alloy 
steels  and  cold-drawn  products  in  consumers' 
hands  are  reported  to  have  dwindled  to 
such  slight  proportions  that  fresh  buying 
has  become  a  matter  of  compulsion.  Alloy 
steel  makers  assert  that  the  prices  they  are 
now  quoting  are  rock  bottom  until  their  rate 
of  operations  is  perceptibly  Increased 
through  a  larger  volume  of  orders  or  unti' 
freight  rates  come  down.  It  is  surprising, 
however,  how  much  "fancy"  steel  Is  ttiir 
being  offered  by  second  hands.  As  a  rule 
these  offerings  consist  of  specifications, 
descriptions  and  sizes  which  consumers  do 
not  hanker  after,  but  the  prices  at  which 
this  material  Is  offered  exert,  nevertheless, 
a  depressing   influence  on  the   market. 

Pij     Iron.— .\     fair    demand     for    •  '* 

.nnd    founiliy    iron    i.<!   noted    from   a';-  ■.  e 

foundries.  The  volume,  however.  Is  not 
impressive  and  most  of  the  business  con- 
sist-'  of  carload   sales. 

Steel.— Producers  of  both  hot  and  cold- 
rolled  strip  steel  claim  to  have  recelv<sl  s 
number  of  contracts  covering  the  flrst  three 
month.<5  of  the  current  year,  the  automotive 
industries  leading  other  consumers,  .\Uhouirh 
the  tonnasos  involved  are  said  to  be  modest. 
the  contrast  of  this  buylnp  with  the  uttt>r 
lack  of  demand  that  prevailed  a  few  months 
ago  is  Impart intr  r  very  chi-erful  t.me  to  the 
strip  st>el  m.irket.  .\  similar  betterment  Is 
noted  in  cold-drawn  steel  bars  for  which 
contracts,  ransing  from  100  to  1.000  tons 
have  been  booked  for  delivery  over  the  next 
ten  weeks.  Tn  some  of  these  tr.v 
buyers  are  said  to  have  obtained  c<' 
of  $1  to  $3  a  ton  from  the  prevalllnsr 
quotation  of  2.00  ff  2.I.V.  PittsbuiKh  h:is*>. 
.\utomotive  demand  for  bolts  and  nuts  con- 
tinues  extremely   light. 

Aluminum.  —  A  fair-sized  business  in 
foreign  sheets  Is  reported.  The  market  Is 
irregular.  5?heets.  such  as  automotive  con- 
.«umers  buy.  are  fairly  steady  while  insot 
metal  is  a  shade  weaker.  L^rge  tonnages  of 
the  latter  remain  in  warehouses  awaiting 
quickened  demand. 

Copper. — The  smaller  producers  are  cutting- 
under  the  price  quoted  by  the  large  interests. 
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SHOWS 

Jan.  28-Feb.  4 — Chicago.  Auto- 
mobile Salon.  Hotel  Drake. 

Jan.  28-Feb.  4  —  Chicago,  Na- 
tional Automobile  Show, 
Coliseum,  Auspices  of 
N.A.C.C. 

Feb.  6  to  11  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  Exposition, 
Minnesota  State  Fair 
Grounds,  Minneapolis. 

Feb.  6  to  11  — Winnipeg.  Can., 
Automotive  Equipment 

Show,    Western    Canadian 
Automotive  Association. 

FOREIGN  SHOWS 
March,      1922  —  Santiago,     Chili, 
Annual    Automobile    Show. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Calendar 
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April  16 — Mexico  City.  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobilista  Bra- 
zileria. 


CONVENTIONS 

Jan.  30-31 — Chicago,  Fifth  An- 
nuaJ  Convention,  N.  A. 
D.   A.,   La   Salle  Hotel. 

Jan.  30-Feb.  2— Boston,  Sixth 
Annual  Conference  of  the 
International  Delivery 
Association,  Copley  Plaza 
Hotel. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  pouncil. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

Sept.  18-23,  1922 — Rome,  ItiUy, 
Second  Annual  Meeting  at 
the  International  Chamber 
of   Commerce. 


S,  A.   E.   MEETINGS 

Detroit,   Feb.    24,    Mar.   24,   April 
28,    May    26. 

Chicago,    Feb.    1 

Minneapolis,     Feb.     8-9 — Annual 
Tractor  Meeting. 


New  Trucks  Shown 
at   Roads   Exhibit 


Annual     Display     of     Highways 

Building  Material  Finds  Buyers 

Fewer  Than  Formerly 

CHICAGO,  Jan.  23— An  estimated  at- 
tendance of  from  10,000  to  12,000  road 
engineers,  contractors,  State  and  county 
highway  officials  and  members  of  high- 
way associations,  a  greater  variety  of 
exhibits  and  dull  interest  in  buying  equip- 
ment marked  the  twelfth  annual  good 
roads  congress  and  show  which  has  just 
ended. 

The  road-making  machinery  exhibits 
were  more  complete  than  ever  before  and 
were  given  especial  care  and  thought  be- 
cause of  the  belief  among  manufacturers 
that  contractors  would  be  in  the  market 
with  a  large  volume  of  business.  The 
buying  power  of  those  in  attendance, 
however,  did  not  develop  into  anything 
like  the  proportions  of  former  years. 

The  truck  manufacturers  represented 
at  the  show  included:  Reo,  Autocar,  Re- 
public, Titan,  G.  M.  C,  Parker,  White, 
Fageol,  Mack,  Stoughton,  Indiana,  Ford, 
Cook,  Kissel,  Schacht  and  Four  Wheel 
Drive.  The  old  contention  as  to  whether 
the  heavy  duty  or  light  duty  truck  is 
better  adapted  to  road-making  work  was 
very  much  in  evidence. 

Resolutions   Adopted 

Reo  fitted  up  a  Speed  Wagon  with 
scraper  and  hoist  body.  This  was  one  of 
the  new  machines  at  the  show  and  was 
the  center  of  much  interest.  Another 
new  machine  was  the  Cook  2i/^-ton  truck, 
a  product  of  the  Cook  Motors  Corp., 
Kankakee,  111.  This  truck,  made  from 
standard  parts,  is  not  in  production  as 
yet. 

Before  the  delegates  to  the  Good  Roads 
Congress  the  big  questions  lay  in  the 
financial,  legislative  and  engineering  as- 
pects of  improved  highway  construction. 

Alfred  Dryland,  highway  engineer  of 
Middlesex,  England,  told  the  congress 
that  American  roads  were  dangerous  be- 
cause of  their  narT'owness  and  predicted 
that  at  the  rate  of  increase  in  American 
highway  transportation   it  would  not   be 


a  great  while  before  roadways  150  ft. 
wide  would  be  necessary. 

In  face  of  this  prophecy,  Clifford  S. 
Lee,  of  the  resolutions  committee,  offered 
a  resolution  that  met  with  the  almost 
unanimous  approval  of  the  congress  de- 
claring for  a  minimum  roadway  of  20  ft. 

The  association  also  approved  these 
additional  resolutions: 

Petitioning  the  Interstate  Commerce  Com- 
mission to  reduce  freight  rates  on  roadbuild- 
ing    inaterials. 

Recommending  the  removal  of  interurban 
tracks  from  public  highways. 

Indorsing  the  principal  of  Federal  aid  to 
states    in    highway    financing. 

Endorsing  the  Woodruff  bill,  now  before 
Congress,  asking  for  $100,000,000  for  Federal 
aid  purpose  in  highway  construction  for  each 
year  for  five  years  beginning  July  1,  1922. 

Condemning  speeding  on  country  roads  and 
asking  for  better  police  protection  and  regu- 
lation  in   countrj-   districts. 


Spain  Amends  Tariff 

On  Automotive  Imports 

LONDON,  Jan.  8  {By  MaiQ— Follow- 
ing the  issue  in  July  of  the  draft  of 
the  revised  Spanish  import  tariff,  the 
markedly  increased  rates  sought  to  be 
imposed  caused  a  wide  protest  in  Brit- 
ain and  a  request  for  amendment.  A 
provisional  tariff  has  since  been  in 
vogue,  but  a  revised  rate  is  expected  to 
be  stabilized  commencing  Jan.  20. 

The  following  figures  show  that  the 
expected  revisions  mean  a  reduction  of 
50  per  cent  on  the  duty  as  first  proposed, 
the  figures  in  the  second  column  denot- 
ing the  new  rates. 

Per  cent 
ac"  val. 

1st      2nd 
Internal   combustion   engines  tariff  tariff 

(a)  weighing   up  to   1,000  kilos.  .      50         25 
Over    1,000    kilos 30         15 

(b)  Driven    by   liquid   fuel 
VV'th  one  or  more  cylinders  up  to 

1000    kilos 50  25 

Ove.-  1,000  kilos 30  15 

(2)   With  more  than  two  cylinders  50  25 

Automobiles    up    to   20,000    pesetas  30  15 

More  than  20,000  pesetas 40  20 

Wagon,    coaches,    etc 20  15 

Frameworks  (armaduras)  without 

motor    40  20 

Bodies    60  30 

Bodies   for  airplanes 60  30 


Shipment  of  Tires 
Started  for  Europe 

Goodyear    Makes     Largest     Con- 
signment to  Distributor — 
Akron  Output  Gains 

AKRON,  Jan.  21^0ne  of  the  most 
positive  signs  of  the  return  of  the  tire 
industry  to  normal  is  found  in  the  ship- 
ment of  pneumatic  and  solid  motor  truck 
tires  made  out  of  Akron  this  week  to 
the  Atlantic  seaboard  for  export  to 
Europe. 

The  shipment  is  the  largest  ever  made 
out  of  Akron  to  a  single  distributor,  and 
is  the  second  largest  in  the  city's  history. 
It  consisted  of  23  freight  ears  and  rep- 
resented a  value  of  nearly  $500,000. 

The  largest  tire  shipment  on  record 
was  made  dui'ing  the  war  to  the  French 
Government  by  Goodyear.  It  consisted 
of  26  cars  of  motor  truck  and  automobile 
tires. 

Tire  production  in  Akron  steadily  is 
mounting.  Many  companies  report  the 
heaviest  production  in  their  history.  La- 
bor efficieiicy  has  increased  from  40  to 
58  per  cent  in  all  factories.  More  tires 
are  being  built  daily  in  Akron  than  at 
any  previous  time  with  the  exception  of 
about  thi-ee  months  during  the  high 
mark  of  the  ti.-e  industry's  unprecedent- 
ed spurt  and  peak  prosperity  in  the 
spring  of  1920. 

A  survey  of  the  industry  made  by  Ak- 
ron's business  leaders  shows  that  it  is 
beyond  its  pre-war  peak  basis,  and  is 
closely  appi'oaching  the  old  peak  of 
1920.  Production  now  exceeds  100,000 
tires  daily,  with  all  companies  reporting 
increasingly  hea\^'  spring  orders  from 
all  parts  of  the  United  States  and  fi-om 
many  European  points. 


BILL  GIVES  LIEN  TO  INJURED 

BOSTON.  Jan.  24— A  bill  permitting 
a  person  injured  by  an  automobile  driven 
by  another  to  have  a  lien  on  the  auto- 
mobile for  the  satisfaction  of  any  settle- 
ment he  may  recover  against  the  owner, 
is  recommended  for  the  consideration  of 
the  Legislature  in  a  report  filed  to-day 
by  the  Special  Insurance  Commission. 
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Farmers  Are  Eager  to  Buy 

Motor  Trucks 

Delegates  to  agricultural  conference  almost  unan- 
imous in  regarding  truck  as  economic  necessity. 
Farmer  will  be  back  in  market  by  August,  1922. 
Some   sections   are   already  financially  recovered. 

By  James  C.  Dalton 


WASHINGTON,  Jan.  28.— Motor  truck  manu- 
facturers who  study,  analyze  and  develop 
farm  markets  will  be  the  ones  who  will  reap 
the  rewards  in  the  near  future. 

This  fact  was  evidenced  indisputably  by  interviews 
with  delegates  from  all  sections  of  the  country  who 
attended  the  national  agricultural  conference  which 
closed  its  sessions  here  last  night.  They  believe  the 
development  of  the  truck  will  be  fully  as  spectacular 
as  that  of  the  passenger  car.  They  regard  it  as  an 
economic  necessity  in  the  expansion  of  the  co-opera- 
tive marketing  movement,  which  is  one  of  the  biggest 
things  on  the  agricultural  agenda  at  this  time. 

One  after  another  representatives  of  big  agricul- 
tural organizations  declared  the  market  for  trucks 
has  scarcely  been  scratched.  Not  only  that,  but  they 
believe  the  farmer  will  begin  to  come  back  into  the 
market  in  August  or  September.  In  some  sections 
sales  can  be  made  even  now  and  the  demand  will 
expand  as  the  year  advances.  The  number  of  sales 
this  year  will  not  be  startling,  but  it  promises  to  be 
greater  than  truck  makers  have  expected. 

The  automotive  industry  seems  to  have  taken  it 
for  granted  for  the  past  year  that  the  agricultural 
districts  are  absolutely  dead  as  markets  at  this  time, 
but  such  is  not  the  case  if  the  delegates  to  the  con- 
ference know  what  they  are  talking  about  and,  if  they 


didn't,  they  wouldn't  have  been   invited  to  attend. 

After  "blue  Monday,"  when  all  the  pent-up  grief 
of  the  agricultural  industry  was  spilled  at  the  opening 
sessions  of  the  conference,  the  lobbies  and  grand  ball- 
room of  the  Willard,  where  the  convention  has  been 
held,  have  not  been  shrouded  in  gloom.  As  a  matter 
of  fact,  the  optimism  of  a  majority  of  the  delegates 
is  rather  surprising. 

Except  in  the  great  grain-growing  states  and  in 
the  cotton  belt,  the  farmers  are  not  so  badly  off.  Many 
of  them  are  making  some  money  and  few  are  bank- 
rupt. They  have  serious  problems  to  face  and  have 
heavy  debts  to  pay,  but  they  aie  coming  back. 

All  the  delegates  interviewed  were  asked  the 
specific  question,  "When  do  you  think  farmers 
in  your  section  will  be  back  in  the  market  for 
motor  trucks?" 

Almost  without  exception  the  reply  was.  "In 
the  late  summer  or  early  fall." 
Some  of  the  delegates  declared  trucks  are  being 
sold  now  on  a  small  scale.  Districts  in  the  South, 
which  have  diversified  crops  and  which  have  not 
shared  in  the  depression  which  has  hit  the  cotton 
growers,  are  markets  even  to-day  for  the  real  automo- 
tive merchandiser. 

This  conference  probably  was  the  most  representa- 
tive of  its  kind  ever  held  in  this  country.     Every 
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branch  of  agriculture  was  represented  by  its  leaders. 
Not  all  the  delegates  were  real  "dirt  farmers,"  but  a 
majority  of  them  were.  They  could  speak  with  authority 
for  their  neighbors.  They  knew  what  the  farmers  were 
thinking  and  what  they  intend  to  do. 

The  delegates  were  interested  in  all  the  problems 
which  confront  the  farmer,  but  they  all  took  it  for 
granted  that  co-operative  marketing  on  a  gigantic  scale 
is  one  of  the  assured  developments  of  the  future.  This 
movement,  which  has  been  brought  to  a  head  partly  by 
high  freight  rates  and  partly  by  discontent  because  of 
the  wide  margin  between  what  the  farmer  gets  for  his 
products  and  what  the  consumer  pays  for  them,  already 
is  well  under  way. 

Future  developments,  however,  will  be  on  a  vastly 
more  ambitious  scale.  They  will  be  engineered  in  large 
measure  by  the  American  Farm  Bureau  Federation, 
which  is  the  real  power  behind  organized  agriculture. 
Its  whole  marketing  program  is  based  on  co-operative 
effort.  The  real  foundation  for  it  is  the  motor  truck. 
If  the  farmer  were  still  dependent  upon  the  horse-hauled 
vehicle  he  could  not  put  it  over,  because  distances  would 
be  too  great  and  he  would  still  be  dependent  upon  the 
railroad. 

But  the  farmer,  aided  by  the  motor  truck,  has  tested 
his  power  and  is  eager  to  test  it  still  further.  He  knows 
that  for  distances  up  to  150  miles  the  truck  can  do  the 
work.  He  now  can  reach  directly  markets  more  remote 
than  he  dreamed  of  reaching  a  few  years  ago.  The 
expansion  of  direct  marketing  has  come  with  the  "hard 
road,"  and  its  development  means  a  rapid  and  nation- 
wide development  of  good  roads. 

One  man  from  Minnesota  was  asked  if  he  thought  the 
use  of  the  truck  would  be  greatly  expanded  in  his  state. 

"For  what  other  reason  do  you  think  we  are  going  to 
build  7000  miles  of  good  roads?"  he  replied. 

That  answer  was  typical  of  the  thought  of  the  leaders 
of  farm  opinion  from  every  section. 

A  man  from  Texas  made  this  equally  significant  state- 
ment: 

"We  thought  for  a  while  that  we'd  tax  the  trucks  off 
the  roads,  but  we've  changed  our  minds." 

To  determine  just  what  representative  farmers  from 
every  section  of  the  country  think  of  motor  trucks  and 
the  potential  market  for  them,  the  representative  of 
Automotive  Industries  at  the  convention  buttonholed 
delegates  at  random  and  put  the  question  up  to  them. 
No  attempt  was  made  to  talk  with  the  "outstanding 
figures"  at  the  conference.  In  fact,  quite  the  reverse 
was  true,  for  the  views  of  real  "dirt"  farmers  were 
sought.  Here  are  the  opinions  of  some  of  those  inter- 
viewed : 

HUBERT  F.  BAKER,  Michigan  Potato  Growers'  Ex- 
change.— "Within  five  years  75  pei  cent  of  the  farmers 
in  northern  Michigan  will  be  using  motor  trucks.  They 
are  beginning  to  realize  that  they  must  have  them  if 
they  are  to  market  their  products  successfully.  I  believe 
there  is  a  wonderful  future  for  motor  trucks  on  the 
farms.  Farmers  in  our  section  are  buying  them  as  fast 
as  they  can,  and  if  everything  goes  well  I  expect  many 
more  to  be  in  the  market  by  next  fall.  My  own  experi- 
ence has  convinced  me  that  trucks  are  indispensable  for 
potato  growers." 

O.  G.  SMITH,  President,  National  Farmers'  Congress, 
and  President  of  the  Nebraska  Good  Roads  Association. — 
"The  hog  growers  in  our  section  are  using  many  motor 
trucks  and  many  more  will  be  placed  in  use  as  soon  as 
funds  are  available  to  buy  them.  We  are  thoroughly  sold 
on  the  motor  truck  and  it  must  be  used  if  cq-operative 
marketing  is  to  be  successful.  I  believe  that  northern 
Nebraska  will  be  back  in  the  market  in  the  fall  for  motor 


trucks  if  the  price  of  hogs  stays  where  it  is  now.  The 
use  of  trucks  provides  a  wider  and  better  market  and 
tends  to  make  friends  of  consumers." 

HENRY  C.  STUART,  formerly  Governor  of  Virginia, 
President,  State  Farm  Bureau. — "The  farmers  of  Virginia 
are  sold  on  the  motor  truck.  In  fact,  they  are  oversold 
just  at  present,  but  they  will  be  back  in  the  market  as 
soon  as  they  can  get  a  little  money.  High  railroad 
freight  rates  make  co-operative  marketing  necessary  and 
motor  trucks  are  essential  to  co-operative  operations  by 
farmers.  By  the  use  of  them  a  few  farmers  can  get 
together  and  market  their  products  more  profitably  than 
they  can  hope  to  do  in  any  other  way." 

C.  V.  TOPPING,  Southwestern  Millers'  League.— "I 
believe  that  farmers  in  the  territory  covered  by  our 
league,  which  includes  Kansas,  Nebraska,  Colorado, 
Texas,  Oklahoma  and  Missouri,  will  be  back  in  the  mar- 
ket for  trucks  in  the  fall.  The  farmer  who  has  owned 
and  operated  a  truck  is  the  best  possible  advertisement 
for  a  motor  vehicle  because  nearly  all  of  them  have  found 
them  efficient  and  economical.  Jobbers  in  our  section 
are  using  them  exclusively  for  hauls  up  to  150  miles. 
This  work  is  particularly  profitable  because  a  system 
has  been  worked  out  which  provides  return  loads." 

W.  B.  HUNTER,  President,  Georgia  Fruit  Growers' 
Exchange. — "I  believe  the  demand  for  motor  trucks  has 
not  really  started  and,  although  they  already  are  widely 
used  in  Georgia,  they  are  not  yet  operated  to  anything 
like  the  extent  they  will  be  when  funds  are  a  little  more 
plentiful.  They  are  particularly  valuable  in  marketing 
fruit  crops  which  require  prompt  transportation.  The 
service  question  is  the  most  important  of  all  for  us,  and 
automobile  manufacturers  must  be  made  to  realize  that 
service  is  more  important  than  the  vehicle  itself.  We 
cannot  buy  certain  makes  of  motor  vehicles  because  the 
service  for  them  is  so  unsatisfactory." 

C.  A.  COBB,  Editor,  Southern  Ruralist,  Atlanta,  Ga. — 
"The  South  is  about  a  year  ahead  of  the  rest  of  the 
country  on  the  way  back  to  prosperity.  We  were  prac- 
tically broke  a  year  ago,  but  we  have  already  begun  to 
go  upgrade.  Credit  is  much  easier  and  there  will  be 
enough  for  legitimate  needs.  Some  of  our  people  have 
a  little  money  to  spend  and  I  believe  there  is  a  great 
future  for  motor  vehicles  in  the  South." 

G.  M.  PUTNAM,  President,  New  Hampshire  Farm  Bu- 
reau Federation. — "When  a  farmer  has  to  go  six  or  eight 
miles  or  more  to  his  market  I  believe  a  half-ton  or  a 
ton  truck  is  essential  to  profitable  operation  of  his  farm. 
Many  more  of  these  vehicles  will  be  sold  in  New  Hamp- 
shire." 

CHARLES  L.  HILL  of  Wisconrin,  largest  importer  in 
the  United  States  of  blooded  stock. — "We've  just  got  to 
have  motor  trucks.  Mine  is  the  best  investment  I  ever 
made.  The  demand  for  them  is  bound  to  grow.  I  be- 
lieve some  of  them  could  be  sold  now,  but  not  many. 
The  farmers  in  our  State  are  not  by  any  means  down  and 
out  financially.  Most  of  the  extreme  pessimism  comes 
from  the  grain-growing  states.  Other  states  are  not 
so  badly  off." 

W.  M.  BURLINGAME,  American  Society  of  Equity,  a 
farmers'  life  and  fire  insurance  organization.  Great  Falls, 
Mont. — "Conditions  in  Montana  are  not  so  bad  as  they 
might  be,  and  I  believe  the  farmers  in  our  section  will 
be  back  in  the  market  for  motor  trucks  in  the  fall  or 
even  earlier.  Others  will  buy  as  soon  as  they  can  get 
the  cash.    There  is  no  question  of  the  ultimate  demand." 

0.  F.  E.  WINBERG,  President  of  the  Gulf  Coast  Citrus 
Exchange,  Mobile,  Ala. — "There  is  a  good  market  for 
trucks  in  our  section  right  now,  for  the  farmers  down 
there  don't  realize  that  times  are  hard.  They  have  a 
diversity  of  crops,  and  trucks  are  being  used  more  and 
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more  extensively.  The  use  of  trucks  will  expand  with 
the  development  of  good  roads  and  we  are  going  to 
build  them." 

C.  H.  MacDOWELL  of  Chicago,  President  of  the 
National  Fertilizer  Association. — "The  use  of  motor 
trucks  will  develop  parallel  with  the  building  of  hard 
roads.  There's  where  the  economy  in  their  use  is  mani- 
fested." 

CARL  WILLIAMS,  Editor  of  the  Oklahoma  Farmer- 
Stockman. — "Farmers  in  our  section  will  begin  to  come 
back  into  the  market  for  trucks  after  the  wheat  crop 
is  harvested  in  June.  This  business  will  be  nothing  tre- 
mendous, but  at  the  same  time  there  will  be  a  fairly  good 
demand.  Sales  of  motor  trucks  in  our  section  are  just 
in  their  infancy." 

GEORGE  B.  TERRELL,  Texas  State  Commissioner  of 
Agriculture. — "Trucks  are  here  to  stay.  Our  farmers 
will  buy  when  they  get  the  cash.  The  volume  of  sales 
this  year  all  depends  on  the  cotton  crop.  There  has  been 
a  strong  reaction  in  our  State  against  the  movement  to 
tax  motor  trucks  off  the  roads.  We  have  changed  our 
minds  on  this  subject,  although  we  still  believe  trucks 
should  bear  a  fair  share  of  the  burdens  of  taxation  in 
maintaining  and  building  highways." 

H.  B.   NICKERSON,   Presi- 
dent   of    the    Minnesota    Co-     ' '"" 

operative  Creameries  Associa- 
tion, Inc. — "There  are  in  our 
State  600  co-operative  cream- 
eries which  make  100,000,000 
lb.  of  butter  a  year.  By  far 
the  largest  part  of  this  prod- 
uct is  handled  by  truck.  We 
are  building  in  Minnesota 
7000  miles  of  improved  roads 
and  it  is  all  because  of  trucks. 

Why    else    do    you    think    we     

would  spend  all  that  money? 

We're  going  to  put  $10,000,000  a  year  into  good  roads. 
The  market  for  trucks  in  our  State  hasn't  been  touched. 
Co-operative  marketing  will  open  a  big  field  for  them. 
Freight  rates  are  too  high  and  the  economic  value  of 
the  truck  has  been  demonstrated." 

T.  C.  ATKESON,  Washington  Representative  of  the 
National  Grange. — "Use  of  the  motor  truck  is  an  eco- 
nomic question.  If  the  farmer  can  reduce  expenses  and 
lower  his  costs  by  the  use  of  a  truck  he  is  justified  in 
borrowing  money  to  buy  one,  for  it  is  a  good  investment. 
It  certainly  has  been  demonstrated  that  marketing  costs 
are  reduced  by  the  use  of  trucks  when  the  farmer  is  any 
distance  from  his  market." 

C.  V.  GREGORY  of  Chicago,  Editor  of  the  Prairie 
Farmer. — "A  survey  of  the  State  of  Illinois  shows  that 
farmers  are  turning  more  and  more  to  the  use  of  motor 
trucks  as  a  means  to  expedite  the  delivery  of  farm  prod- 
ucts and  reducing  transportation  costs.  Large  grain  ele- 
vators at  Stronghurst,  111.,  report  95  per  cent  deliveries 
by  motor  trucks.  The  tremendous  increase  in  the  use 
of  trucks  for  hauling  farm  products  to  the  grain  elevator 
owners  made  it  necessary  to  construct  special  dumps  for 
trucks.  Hauling  live  stock  in  motor  trucks  across  the 
State  instead  of  using  freight  cars  is  becoming  more  and 
more  the  rule.  Conditions  of  the  farmers  are  slowly 
improving  and  eventually  they  will  be  on  the  market  as 
large  purchasers  of  motor  vehicles  and  tractors." 

R.  R.  WALKER  of  Dallas,  Texas,  Agricultural  Agent  of 
the  Missouri,  Kansas  &  Texas  Railway. — "The  motor 
truck  and  tractor  are  fixtures  on  Texas  farms  and  are 
becoming  just  as  essential  to  the  farmer  as  binders  or 
gang  plows.  I  am  convinced  that  the  motor  truck  will, 
within  a  few  years,  replace  all  other  means  of  transpor- 


A  LL    the    delegates    interviewed    at    the 


ational  agricultural  conference  were 
asked  this  question  by  the  representatives  of 
Automotive  Industries: 

"AVhen  do  you  think  the  farmers  in  your 
section  will  be  back  in  the  market  for  motor 
trucks?" 

Almost  without  exception  the  answer  was, 
"In  the  late  summer  or  early  fall." 


tation  from  farm  to  market,  with  the  exceotion,  of 
course,  of  railroads.  In  Texas  the  good  road  movement 
is  encouraged  by  railroads  because  it  brings  more  farm 
products  to  their  terminals  for  long-distance  hauling." 

The  need  for  the  proper  servicing  of  trucks  is  in  the 
back  of  the  head  of  every  farmer  who  owns  one.  They 
do  not  complain  bitterly  of  the  situation  as  do  their  city 
cousins,  but  that  is  one  factor  which  must  be  given  seri- 
ous ind  scientific  consideration  by  the  manufacturer  who 
expects  to  develop  a  permanent  farm  demand  for  his 
products.  The  farmer  will  buy  the  truck  which  has  the 
best  service  facilities  in  his  district,  even  though  he 
may  like  another  make  better. 

Service  is  particularly  important  for  those  farmer 
merchants  who  have  perishable  products,  such  as  fruit,, 
to  handle.  The  extent  to  which  trucks  are  used  in  the 
fruit  industry  is  really  remarkable,  but  lack  of  proper 
service  in  this  field  has  aroused  some  criticism.  One 
big  peach  grower  said  that  when  he  started  his  crop  to 
the  railroad  by  truck  he  always  kept  teams  in  reserve 
to  take  over  the  load  if  a  truck  broke  down. 

While  the  farmer  asserts  positively  that  the  rail- 
roads have  lost  the  short-haul  business  permanently^ 

he     is     not     enthusiastic 

over  heavy-duty  vehicles. 

It  seems  to  be  the  almost 
unanimous  opinion  that 
half-ton  and  1-ton  trucks 
are  the  best  for  all-round 
farm  purposes.  This  pref- 
erence mav  continue,  even 


with  the  expansion  of  co- 
operative marketing,  be- 
cause it  is  felt  that 
heavier  vehicles  wear  out 
:;7::;;:;7;;:n:nnn:n;nn:n;n::;;::n:n  the  roads  too  fast  without 

compensating  advantages- 
Another  thing  which  rankles  more  or  less  in  the  minds 
of  the  farmers  is  that  their  individual  needs  have  not 
been  considered  carefully  enough  by  the  dealer  from 
whom  they  bought  their  truck.  They  feel  that  the  dealer 
was  more  interested  in  selling  them  the  vehicle  on  which 
his  commission  was  largest  than  in  considering  what 
was  best  suited  to  the  purchaser's  needs. 

Taking  these  points  into  consideration,  it  is  evident 
that  the  truck  make^  and  dealer  who  studies  the  farm 
problem  and  the  subject  of  operating  costs  most  care- 
fully will  be  the  one  who  will  make  the  most  sales. 

One  point  which  the  farmer  has  not  overlook  3d  and 
which  has  strengthened  the  position  of  the  automotive 
manufacturer,  both  passenger  car  and  truck,  is  that  the 
prices  of  their  product  have  been  reduced  to  pre-war  or 
approximately  pre-war  levels.  The  farmer  feels  that 
it  is  one  industry  which  has  been  "liquidated"  almost  as 
thoroughly  as  he  has  and  that  he  is  getting  the  benefit. 
On  this  score  at  least  he  does  not  feel  so  friendly  toward 
the  farm  implement  manufacturer. 

Apart  from  the  opportunity  it  afforaed  of  determining 
the  view  of  the  larmer  on  the  essentiality  of  the  motor 
truck  in  agricultural  operations,  the  conference  was 
important  from  the  viewpoint  of  the  industry.  The  inti- 
mate relationship  between  agriculture  and  the  automo- 
tive industry  was  recognized  by  Secretary  Wallace  when 
he  selected  the  delegates. 

Roy  D.  Chapin,  Windsor  T.  White,  C.  C.  Hanch  and 
Harvey  S.  Firestone  represented  the  industry  in  the 
committee  conferences,  chiefly  in  an  advisory  capacity. 
The  taxation  views  of  Hanch  were  presented  to  the  com- 
mittee on  taxation  and  those  of  Chapin  to  the  committee 
on  highway  transportation.     White  and  Firestone  also 
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gave  the  benefit  of  their  experience  to  the  committee  on 
transportation,  which  was  divided  into  sub-committees 
on  highways,  rail  and  waterways.  The  developments  of 
the  conference  most  important  to  the  industry  in  this 
respect  were: 

Adoption  of  a  strong  resolution  demanding  more  exten- 
sive development  of  good  roads  which  will  permit  "or- 
derly marketing." 

Adoption  of  a  resolution  calling  for  the  appointment 
of  a  private  organization  to  co-ordinate  transportation, 
thus  evidencing  the  crystallization  of  farm  thought  in 
this  direction.  This  resolution  was  offered  from  the 
floor. 

Adoption  of  a  resolution  insistently  demanding  the 
prompt  reduction  of  freight  rates.  Adoption  of  a  reso- 
lution positively  and  earnestly  protesting  "against  any 
consumption  or  sales  or  manufacturers'  tax  or  any  other 
tax  which  shifts  the  burden  onto  those  least  able  to  pay 
and  has  proved  disappointing  financially  and  socially 
unjust  wherever  tried."  This  applies  directly  to  the  ob- 
noxious excise  taxes  now  imposed  on  the  sale  of  motor 
vehicles. 

The  text  of  the  highway  resolution  follows : 

"County  highways  are  the  farmers'  first  and  principal 
transportation  means  of  marketing  their  products.  They 
are  the  arteries  of  the  eco- 


THE  American  Farm  Bureau  Federation  is 
the  real  power  behind  organized  agricul- 
ture. Its  whole  marketing  program  is  based 
on  co-operative  efifort.  The  real  foundation 
for  it  is  the  motor  truck.  If  the  farmer  were 
still  dependent  upon  the  horse-hauled  ve- 
hicle he  could  not  put  it  over,  because  the 
distances  would  be  too  great  and  he  would 
still  be  entirely  dependent  upon  the  railroad. 


nomic  and  social  system  of 
the  country.  On  their  con- 
dition rests  the  amount  of 
the  transportation  charge 
that  must  be  added  to  the 
gross  cost  of  farm  product 
and  the  more  fully  they  are 
developed  the  less  that 
weather  conditions  and  soil 
are  allowed  to  clog  the  flow 
of  traffic,  the  greater  will 
be  the  health  of  the   body 

politic   and  the   added  pro- ^^^ 

fusion    of    enjoyments    and      ' ""' "" 

privileges     to     the     people. 

"The  loss  from  bad  roads  should  be  reduced  to  a  mm- 
imum,  not  only  to  enlarge  the  farmer's  market  but  to 
shorten  the  time  and  reduce  the  spread  of  price  between 
the  farmer  and  the  consumer. 

"The  farmer  ought  to  be  able  to  haul  to  market  t-wice 
as  much  twice  as  often  as  he  has  been  able  to  do  in  the 
past.  If  the  farmer  is  to  be  put  in  a  position  to  help 
influence  the  price  of  his  products  by  not  dumping  them 
on  the  market  for  fear  of  unseasonable  weather,  he  must 
control  the  condition  of  the  roads  to  his  markets.  With- 
out proper  road  conditions  "orderly  marketing"  can  never 
be  accomplished.  Rapid  growth  of  traffic  over  the  high- 
ways has  been  so  greatly  intensified  during  the  past  few 
years  that  this  method  of  transportation  needs  earnest 
and  careful  consideration.    To  this  end, 

"We  urge  the  closest  co-ordination  between  the  three 
major  forms  of  transportation,  so  that  railways,  water- 
ways and  highways  may  each  carry  the  kind  of  traffic 
that  it  can  the  most  economically,  expeditiously  and  effi- 
ciently serve. 

"We  commend  the  Department  of  Agriculture,  State 
Highway  Departments  and  colleges  for  their  research  in 
connection  with  highway  construction,  maintenance  and 
transport  over  the  highways  and  urge  full  support  be 
given  these  investigations. 

"We  approve  the  action  of  Congress  in  continuing  Fed- 
eral Aid  for  the  building  of  interstate,  postal  and  farm- 
to-market  highways  under  the  Department  of  Agricul- 
ture and  making  appropriation  therefor.  We  believe  this 
policy  to  be  equitable  and  constructive.  We  urge  Con- 
gress to  continue  this  policy  for  a  definite  period,  so  that 
the  States  may  plan  adequate  co-operation. 

"We  call  particular  attention  of  Federal  and  State 
authorities  to  the  growing  necessity  for  regulation   of 


traffic  on  highways,  in  order  that  they  may  be  protected 
from  excessive  and  destructive  abuse.  Research  into 
causes  of  highway  wear  should  be  continued  by  the  De- 
partment of  Agriculture  and  State  Highway  Depart- 
ments and  traffic  regulated  according  to  the  facts  de- 
veloped. 

"It  is  self-evident  that  farm  products  are  the  most 
cheaply  transported  over  well-kept  highways.  We,  there- 
fore, urge  that  all  possible  safeguards  should  be  placed 
about  the  maintenance  of  highways. 

"Safety  of  life  and  limb  on  the  highways  is  paramount 
and  we  favor  every  effort  to  make  the  use  of  streets  and 
highways  less  dangerous  to  all  citizens. 

"We  commend  tne  Department  of  Agriculture  for  its 
policy  in  highway  improvement,  of  providing  roads  suit- 
able for  horse-drawn  as  well  as  motorized  vehicles  and 
urge  that  wherever  practicable  side  roads  be  constructed 
adjacent  to  the  metal  surfaced  portion  of  the  highway. 

"Rapidly  changing  traffic  conditions  on  our  thorough- 
fares make  the  construction  and  maintenance  of  our  high- 
ways an  important  engineering  and  business  undertak- 
ing, therefore,  all  partisan  or  political  consideration  must 
be  eliminated." 

When  asked  what,  in  his  opinion,  was  the  most  impor- 
tant result  of  the  conference  from  the  point  of  view  of 
the  automotive  industry,  Chapin  said: 

"The    farmers   have    accepted    the    idea   that   highway 

transport  must  be  developed 
for  the  benefit  of  the  agricul- 
tural districts.  This  cannot 
fail  to  expand  the  market  both 
for  trucks  and  passenger  cars." 
Another  resolution  of  inter- 
est to  the  industry,  offered 
from  the  floor  of  the  conven- 
tion and  adopted  with  virtual 
unanimity,  was  a  recommenda- 
tion that  Congress  accept  the 

offer  of   Henry   Ford  to  take 

■ over  the  Muscle  Shoals  project. 

It  was  felt  Ford  would  make 
good  on  his  offer  to  provide  cheaper  fertilizer.  It  was 
significant  that  the  principal  opposition  came  from  the 
fertilizer  interests.  This  resolution  was  offered  almost 
simultaneously  with  the  announcement  that  Ford  had  re- 
duced the  price  of  his  tractor  from  $625  to  $395. 

It  was  generally  conceded  that  the  conference  was  a 
success  and  that  its  recommendations  will  lead  to  tan- 
gible results.  Many  of  the  suggestions  made  by  President 
Harding  in  his  opening  address  were  indorsed  and  this 
will  tend  to  make  him,  willingly  or  unwillingly,  the  spon- 
sor for  some  of  the  legislation  which  probably  will  be 
framed  by  members  of  the  "agricultural  bloc"  in  Congress. 

Another  rather  incongruous  development  was 
that  while  Attorney  General  Daugherty  is  inclined 
to  think  that  the  gathering  of  production  statistics 
and  kindred  data  by  trade  associations  is  a  viola- 
tion of  the  Sherman  anti-trust  law,  a  committee  of 
the  conference  called  upon  Congress  to  provide 
funds  which  will  permit  the  Department  of  Agri- 
culture to  collect  information  of  every  conceivable 
kind  bearing  upon  production  and  marketing. 

Farmers  want  this  information,  not  only  from  every 
county  in  the  United  States  but  from  every  country  in  the 
world,  and  they  want  agricultural  attaches  upon  the  staff  of 
every  embassy.  This  program  is  indorsed  by  Secretary 
Wallace  and  there  is  nothing  as  yet  to  indicate  that  his 
efforts  in  this  direction  will  meet  the  obstacles  which  have 
confronted  Secretary  of  Commerce  Hoover  in  collecting 
data  along  almost  identical  lines.  The  farmers  even  want 
this  information  sent  to  them  by  wire  and  radio. 
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Chicago  Show  Indicates  Return  to 

Stability 

The  price  shower  at  the  New  York  Show  cleared  the  air.  Cars  are  being 
merchandised  at  Chicago  exhibit.  Columbia,  Moon,  Hudson,  and  Nash 
show  new  models.  Utility  closed  car  prominent.  Training  of  salesman 
brings    excellent    results.      Manufacturers  are  releasing  orders  for  parts. 

By  J.  Edward  Schipper 


CHICAGO,  Jan.  30. 

THE  eyes  of  the  automobile  industry  are  on  Chicago 
and  the  twenty-second  annual  National  Automobile 
Show.  Never  have  they  been  focussed  here  more 
closely,  for  there  is  a  keen  appreciation  that  what  tran- 
spires in  the  Windy  City  this  week  is  fraught  with  im- 
portance. The  Chicago  show  is  always  the  real  index  of 
at  least  the  first  six  months  of  the  year,  but  this  year  it 
is  more  truly  a  barometer  than  ever. 

Vision  was  so  obscured  by  the  price  shower  which  took 
place  in  New  York  this  year  that  one  left  a  little  more 
bewildered  than  before.  But  that  shower  was  necessary 
to  clear  the  air.  The  general  feeling  is  now  abroad  that 
we  have  come  down  to  brass  tacks  and  that  the  Chicago 
show  marks  the  beginning  of  a  new  era  in  the  business. 

There  has  been  considerable  comment  on  the  fact  that 
prices  were  talked  too  much  at  the  New  York  Show.  But, 
how  could  it  have  been  helped?  At  Chicago  it  is  different. 
Not  only  are  the  price  cuts  out  of  the  way,  but  the  plan 
of  the  Chicago  dealers  to  omit  price  talk  and  to  concen- 
trate on  the  merit  points  of  the  cars  themselves  has  served 
to  create  an  entirely  new  atmosphere  which  is  going  to 
make  itself  felt  in  a  greater  volume  of  actual  business  at 
the  show. 

Factory  executives  have  arrived  early  and  are  going  to 
stay  most  of  the  week.  The  realization  is  abroad  that  the 
battle  of  this  industry  is  going  to  be  fought  out  on  the 
firing  line  of  the  retail  salesroom  during  the  coming  year. 
The  result  of  this  is  closer  scanning  of  the  retail  sales  and 
service  methods  by  the  factories.  This  show  is  perform- 
ing a  valuable  work  in  establishing  new  contact  points. 

All  of  this  has  provided  a  foundation  for  some  real  de- 
velopment work  along  certain  well  defined  lines.  This  is 
very  apparent  from  what  new  developments  we  find  at 
Chicago  as  well  as  in  the  new  features  at  New  York. 
Probably  the  two  outstanding  developments  are  the  utility 
closed  car  and  the  thousand-dollar  six.  It  is  very  easy  to 
see  in  the  light  of  the  present  frame  of  mind  of  both  pub- 
lic and  industry  a  reason  for  both. 

At  this  show  the  new  Columbia  is  being  shown  privately 
to  dealers.  This  is  priced  at  $985  and  incorporates  Timken 
axles  and  the  new  Continental  light  six  6-Y  line.  This 
same  engine  is  found  in  the  new  Moon  shown  at  the 
Coliseum  and  the  new  Davis  in  the  Armory.  In  fact 
Moon  has  engine  No.  1,  Columbia  No.  2  and  Davis  No.  3 
of  this  series. 

The  utility  type  of  closed  car  which  was  conceded  to  be 
one  of  the  interesting  developments  disclosed  at  New  York 
is  augmented  by  two  new  recruits  here.  These  are  the 
new  Hudson  coach,  built  along  lines  similar  to  those  of  the 


Essex  coach,  and  selling  for  but  $50  more  than  the  seven- 
passenger  phaeton,  and  the  Nash  cariole  for  $305  more 
than  the  touring  car. 

Real  credit  for  the  movement  to  dignify  both  the  show 
and  the  industry  in  the  eyes  of  the  public  must  be  given 
the  Chicago  Auto  Trade  Association.  The  night  before 
the  show  opened  this  organization  held  its  annual  dinner 
and  at  that  time  completed  its  plans  in  the  campaign  to 
properly  train  dealers  and  salesmen  for  a  proper  presenta- 
tion of  the  industry  to  the  public  at  the  show.  More  than 
1000  dealers  were  present  and  they  were  addressed  by 
George  Graham,  vice-president  of  Chandler,  who  impressed 
upon  his  hearers  the  necessity  of  maintaining  the  high 
standing  of  the  industry  upon  which  they  depended  for 
their  living. 

Already  this  salesman  training  is  bearing  fruit  and 
there  is  a  markedly  more  happy  attitude  at  the  Coliseum 
than  there  was  at  the  Palace.  Furthermore,  there  are  few 
replies  of  "I  don't  know"  to  questions  of  price,  and  the 
entire  situation  is  much  more  clean-cut.  There  is  better 
salesmanship  and  more  sales  right  off  the  floor  are  result- 
ing. One  make,  for  example,  of  which  seventeen  cars  were 
sold  off  the  floor  during  the  New  York  Show,  had  two 
actual  sales  to  its  credit  and  four  in  immediate  prospect 
before  the  show  was  4  hr.  old.    This  is  a  $2,500  car. 

Members  of  the  industry,  other  than  the  car  manufac- 
turer, are  vitally  ir.terested  in  this  show.  The  parts 
makers   are   here   in    large   numbers.      One   of   the  most 


Chassis    of   the    new   Columbia 
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Above — The  Nash  Carriole.     Below — The  New   Hudson  Coach 


significant  developments  of  the  show  is  the  effort  of  the 
assembled  car  maker  to  get  down  into  a  lower  price  field 
than  has  been  possible  during  the  past  few  years.  It  is 
quite  evident  that  there  will  be  a  move  of  further  standard- 
ization on  the  part  of  the  parts  manufacturers  in  order  to 
increase  production  of  particular  parts  models  and  meet 
the  necessity  for  getting  down  in  the  price  scale  to  where 
the  assembler  can  put  the  car  together  and  sell  it  on  a 
competitive  basis  with  the  maker  of  the  complete  vehicle. 

The  $1,000  six  is  a  good  example  of  this  and  it  is  not 
surprising  to  note  almost  the  same  list  of  parts  in  cars 
which  are  assembled  to  sell  at  this  price  figure.  This  has 
called  for  the  design  of  parts  which  give  the  required 
performance  for  these  light-weight  economical  vehicles, 
and  which  are  capable  of  low-cost  production.  At  the  Chi- 
cago show  there  are  a  number  of  these  parts  which  are  on 
exhibition  for  the  first  time.  The  Continental  6-Y  type  of 
engine  is  an  example.  Weidely  is  showing  a  new  light  six 
passenger  engine.  At  the  hotels  are  scores  of  parts  com- 
panies with  exhibits  of  parts  which  are  not  yet  in  produc- 
tion but  which  are  ready  now.  Long  Mfg.  Co.  has  its  new 
plate  clutch  which  the  trade  has  been  expecting  for  some 
time.  It  would  mean  a  listing  of  practically  all  the  names 
of  those  well  known  in  this  phase  of  the  business  to  tell 
what  these  producers  of  specialized  parts  have  done  or 
will  shortly  do  to  produce  satisfactory  units  of  new  design 
and  by  new  methods  to  make  it  possible  to  give  the  Ameri- 
can public  just  as  good  or  in  fact,  a  better  vehicle,  at  the 
lower  price  which  now  exists. 

The  New  York  show  over-emphasized  price  to  such  an 
extent  that,  in  their  hurry  to  fix  a  price  v.'hich  would  seem 
attractive  to  dealers,  costs  were  not  as  closely  calculated 
as  they  might  have  been.  In  the  case  of  assembled  car 
makers  there  are  a  few  instances  where  the  price  on  cer- 
tain units  was  estimated  too  low.    The  result  is  that  there 


may  be  a  tendency  among  assemblers 
to  shade  upwards  again  when  produc- 
tion is  actually  started.  This  condi- 
tion, though,  is  much  more  the  excep- 
tion than  the  rule. 

A  lesson  which  the  engineer  and  fac- 
tory executive  can  take  home  with  him 
is  the  marked  interest  of  the  public  in 
economy  of  operation.    Stroll  about  the 
booths  and  listen  to  the  questions  that 
the  average  man  in  the  street  asks  the 
salesman  and  you  will  hear  him  ask,. 
^MMHj     "How  many  miles  to  the  gallon  of  gaso- 
l^^H     line?"  or,  "How  many  miles  to  the  gal- 
s^H     Ion  of  oil?"     Almost  invariably  these 
^^B     questions  are  brought  up  in  discussing 
cars   up  to   and  even  over  the  $2,000 
mark. 

A  large  dealer  attendance  was  mani- 
fest even  the  first  day,  and  trains  Sun- 
day and  Monday  are  bringing  them  in 
by  hundreds  from  all  over  the  country. 
Large  delegations  are  here  from  the 
West  as  far  as  the  coast,  and  it  is  quite 
natural  that  the  manner  of  handling 
the  public  at  this  show  will  have  a  bene- 
ficial effect  on  the  way  the  smaller 
shows  are  conducted. 

What  business  will  be  done  during 
the  week  remains  to  be  seen.  The  stage 
has  been  set,  however,  and  all  indica- 
tions are  that  this  show  is  going  to  do 
more  to  clear  the  atmosphere  than  any- 
thing else  that  could  have  been  planned. 
It  is  thought  that  the  eliminating  of 
the  price  bug-a-boo  will  in  a  large 
measure    solve   the   used   car   problem. 

The  show  has  its  by-products  and  one  of  these  is  very 
happily  significant.  It  is  to  be  found  in  the  inner,  inner- 
most whispers  of  those  who  are  in  the  heart  of  the  busi- 
ness. Whispered  news  of  larger  releases  during  the  past 
week  than  at  any  time  since  the  dread  fall  of  1920  are  in 
the  air.  These  are  all  the  more  striking  because  they  are 
not  only  from  the  passenger  car  field  but  the  truck  field  as 
well.  One  large  bearing  manufacturer  has  just  received 
the  "go  ahead"  on  a  truck  bearing  order  of  large  size,  and 
this  means  truck  production  which  affects  all  other  makers 
in  the  truck  parts  business.  Purchasing  agents  are  plac- 
ing orders  now  over  a  longer  delivery  period  than  for 
many  a  long  month  and  nothing  could  indicate  more 
closely  than  this  something  of  a  return  of  confidence  in 
price  stability. 

Following  are  brief  descriptions  of  the  new  models 
which  made  their  first  appearance  at  the  Chicago  show: 

New  Columbia  Six 

The  new  Columbia  Six  is  being  shown  at  the  LaSalle 
Hotel,  the  exhibition  being  intended  for  dealers  only,  as 
the  car  will  not  be  in  production  before  April  1.  Besides 
the  low  price,  $985,  this  car  makes  its  appeal  through  its 
connection  with  the  name  of  prominent  parts  manufac- 
turers from  whose  products  the  car  is  assembled  and  its 
tasteful  body  lines.  It  incorporates  the  new  Continental 
6-Y  engine,  which  is  claimed  to  develop  50.7  hp.  on  the 
block.  The  axles  are  Timken  and  the  other  parts  manu- 
facturers interested  are  equally  prominent  but  may  not  at 
this  time  be  mentioned.  The  clutch  is  a  disk  unit,  the 
gearset  a  three-speed  selected,  the  tires  31  x  4. 

The  sample  body  which  is  shown  at  the  LaSalle  is  an 
Erdman-Guider  product  and  is  an  excellent  sample  of  the 
{Contintied  on  page  238) 
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New  Air-Cooled  Car  Has  Twin-Three 

Engine 

Detroit  air-cooled  car  has  115  in.  wheelLase  and  weighs  1700  lb.  Twin- 
three  six-cylinder  engine  used.  30  miles  to  gallon  claimed.  Crankcase  is 
diecast  and  weighs  14  lb.  Service  and  emergency  brakes  are  inter- 
changeable.     Camshaft   in   separate   housing   between   cylinder   blocks. 

ANEW  air-cooled  car  was  shown  at  the  Detroit  Auto- 
mobile Show  for  the  first  time.  In  view  of  the  fact 
that  the  car  has  been  brought  out  by  W.  J.  Doughty, 
who  has  been  for  many  years  a  distributor  of  air-cooled 
cars,  it  is  claimed  that  some  of  the  features  which  have 
been  installed  on  the  new  product  are  the  direct  result  of 
experience  with  the  servicing  of  air-cooled  products. 

Some  unusual  claims  are  being  made  for  the  car,  which, 
although  it  has  115  in.  wheelbase,  is  claimed  to  weigh  but 
1700  lb.  It  has  a  six-cylinder  engine  rated  at  32  hp.,  for 
which  a  consumption  of  30  miles  to  the  gallon  is  claimed 
in  ordinary  driving.  The  price  of  the  car  is  set  at  $1,250. 
Economy  is  claimed  to  result  from  the  unusual  powerplant 
design  and  the  light  car  weight. 

The  engine  is  a  2%  x  4  in.  twin-three,  six-cylinder,  be- 
ing divided  into  two  banks  of  three  each,  which  are 
staggered.  It  is  claimed  that  this  permits  of  a  short  and 
strong  crankshaft  and  an  unusually  compact  powerplant 
which  weighs  192  lb.  The  clutch  and  gearset,  which  are 
included  with  the  engine  in  the  unit  powerplant  construc- 
tion, are  accessible  by  lifting  the  hood.  The  cylinder 
blocks  are  set  at  a  30  deg.  angle  and  are  of  valve-in-head 
type.  The  valves  operate  by  direct  pull  from  a  camshaft 
placed  in  a  separate  housing  in  the  "V"  between  the 
cylinders.  All  the  rocker  arms,  push  rods,  tappets  and 
similar  parts  have  been  eliminated  by  this  type  of  con- 
struction and  the  designers  claim  that  by  this  method 
thirty-six  parts  have  been  removed  from  each  cylinder. 


New   Detroit   air-cooled   car 


Camshaft    housing    and   die-cast    pump    housing 

The  valve  adjustments  are  in  sight  at  the  top  of  the  engine 
and  by  removing  a  clamp,  it  is  possible  to  remove  the  en- 
tire camshaft  assembly.  The  valves  may  be  inspected  and 
ground  by  removing  the  manifold  and  turning  one  part. 

The  cylinders  are  machined  both  inside  and  outside  for 
uniform  expansion  which  Doughty  claims  is  one  of  the 
difficulties  with  air-cooled  construction.  Each  cylinder  has 
more  than  twenty  cooling  fins  and  the  fan  is  supplemented 

by  air-chutes  which  direct  a  constant 
c'.jrrent  of  air  through  the  fins.  The 
crankcase  is  a  die  casting  weighing 
14  lb.,  to  which  the  oil-pan  is  bolted. 
When  the  pan  is  removed  the  pistons 
and  connecting  rods  can  be  taken 
out.  Extra  long  connecting  rods  are 
used  to  prevent  piston  slap,  and 
aluminum  has  been  used  liberally 
throughout  the  power  plant  to  save 
weight.  The  gasoline  system  is  fed 
from  a  cowl  tank  by  gravity  to  the 
carbureter.  Vaporization  is  also  as- 
sisted by  a  hot-spot.  The  intake 
manifolds  are  tapered  to  assist  in 
distribution,  and  the  intake  and  ex- 
haust manifolds  on  both  the  cylin- 
ders are  interchangeable. 

Lubrication  is  provided  by  a  pump 
driven  from  the  crankshaft.  Oil  is 
pumped  directly  to  the  camshaft 
housing  and  the  fan  bearing  is  lubri- 
cated from  the  same  source.  Through 
another  channel  oil  is  pumped  to  the 
hollow  crankshaft. 
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Left  side  of  engine,  showing  short  overall  length 


Both  the  service  and  emergency 
brakes  are  interchangeable,  although 
the  service  brake  acts  upon  the  trans- 
mission, vs^hile  the  emergency  brakes 
are  on  the  rear  vv^heels.  The  emergency 
brake  lever  is  located  at  the  left  side 
of  the  driver.  A  novel  idea  which  has 
been  worked  out  in  this  car  combines 
the  throttle  with  the  horn  button,  a 
disk  being  rotated  to  open  and  close 
the  throttle,  while  the  same  disk,  when 
pressed  down,  sounds  the  horn.  The 
frame  is  6  in.  in  depth  and  the  body 
lines  provide  a  high  side  body  with 
wide  doors.  The  springs  are  of  the 
long,  thin-leaved,  semi-elliptic  type  and 
in  order  to  assist  the  car  in  holding  the 
road,  the  rear  end  is  made  slightly 
heavier  than  the  front  end.  This,  the 
designers  claim,  counterbalances  the 
usual  custom  of  a  single  driver  with 
an  empty  tonneau,  which  very  often 
causes  a  light  car  to  be  out  of  balance. 
The  car  is  mounted  on  31  by  4  in.  tires. 


A  New  Metal  Disk  Wheel 


THE  Gier-Lewis  steel  wheel,  now  being  manufactured 
by  the  Gier  plant  of  the  Motor  Wheel  Corporation, 
represents  a  new  departure  in  steel  wheel  design  and  con- 
struction for  light  cars.  Instead  of  the  curves  or  de- 
pressions in  the  disk  running  concentric  with  the  hub,  the 
new  Gier-Lewis  wheel  is  distinctive  in  that  the  corrug- 
ations in  the  disk  extend  radially  from  the  hub  to  the 
felloe.  This  design  makes  it  possible  to  use  light  gage 
metal  and  at  the  same  time  provide  the  necessary  strength 
and  rigidity.  The  wheel  is  said  to  overcome  the  usual 
objection  to  steel  wheel  equipment  on  light  cars,  as  it  is 
within  a  few  ounces  of  the  same  weight  as  the  standard 
wood  wheel. 

The  center  core  is  cast  into  the  radially  corrugated  disk, 
the  pouring  of  the  core  into  the  disk  makes  the  latter  an 
integral  part  of  the  hub  casting.  The  outer  circumference 
of  the  disk  is  welded  into  a  standard  steel  felloe  manufac- 
tured in  the  rim  plant  of  the  Motor  Wheel  Corp.  This 
felloe  will  take  either  straight  side  or  clincher  rims. 

Arrangements  are  now  being  made  to  furnish  the  new 
Gier-Lewis  wheels  either  with  or  without  hubs   at  the 


Gier.Lewis  metal  disk  wheel 

option  of  the  customer.    Wheels  of  this  type  have  been 
used  experimentally  on  heavy  as  well  as  light  cars. 


Lightweight  Railroad  Inspection  Car 


Cleveland  railroad  inspection  car 


ALIGHT-WEIGHT  railroad  inspection  car  has  just 
been  put  on  the  market  by  the  Cleveland  Motorcycle 
Manufacturing  Co. 

The  powerplant  of  the  inspection  car  is  identical  with 
that  of  the  1922  model  Cleveland  motorcycles,  except 
that  the  gear  shift  is  being  operated  by  a  lever  instead 
of  by  the  right  foot  pedal  as  on  the  motorcycle.  The 
weight  of  the  machine  is  hung  low,  a  large  part  of  it 
being  below  the  top  of  the  wheel.  Both  rear  wheels  are 
driven  and  all  four  wheels  are  the  same  size. 

The  speed  of  the  vehicle  is  low,  ranging  from  5  to  20 
miles  per  hour.  This  is  advantageous  for  the  purpose 
for  which  the  machine  has  been  designed,  since  proper 
inspection  work  cannot  be  done  at  high  speeds. 
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A  Mechanical  Gear  Shifting  Mechanism 

Actual  shifting  of  gears  is  accomplished  by  cam  blocks  actuated  by  motion 
of  the  clutch  pedal  following  the  selection  of  the  desired  gear  by  a  finger 
lever.  Mechanism  is  compact  and  is  said  to  weigh  less  than  parts  it  re- 
places.   It  is  entirely  mechanical  in  operation.    A  driving  seat  space  saver. 


THE  Gear  Shift  Department  of  the  Cutler-Hammer 
Mfg.  Co.  has  developed  a  smaller,  simpler  gear 
shifting  mechanism,  which,  while  not  previously 
announced  to  the  trade,  has  been  put  to  more  than  a 
year's  service  on  several  motor  cars,  its  performances 
having  been  closely  checked. 

The  shifting  mechanism  occupies  little  space  and  is 
said  to  weigh  no  more  than  the  parts  it  replaces.  It  is 
mounted  on  top  of  the  transmission,  as  shown  in  the 
photograph  of  the  Cadillac  installation  herewith,  the 
latest  type  (fitted  to  the  Elgin  car)  being  so  small  that 
the  inclosing  case  occupies  only  the  space 
between  the  transmission  case  and  the 
floor  board.  On  the  Cadillac  car  the  hand 
lever  is  replaced  by  the  automatic  gear 
shift  mechanism,  and  emergency  brake 
lever  is  moved  to  the  extreme  left.  The 
entire  front  seat  compartment  is  thus 
clear. 

Shifting  of  the  gears  is  accomplished 
by  means  of  cam  blocks.  These  are  made 
of  a  single  piece  of  steel,  machined  and 
provided  with  different  cam  profiles.  With 
a  given  speed  pre-selected  by  means  of 
the  finger  lever,  throwing  out  the  clutch 
results  in  the  shifting  of  the  gear.  Coast- 
ing by  releasing  the  clutch  pedal  part 
way  without  shifting  is  also  possible,  since 
a  gear  change  is  not  made  unless  the  pedal 


is  moved  past  a  point  indicatea  on  the  vertical  elevation. 
The  accompanying  diagrams  will  serve  to  make  the 
operation  of  the  gear  shift  clear.  Referring  to  the  draw- 
ing of  the  shifting  mechanism,  the  movement  of  the 
selector  lever  on  the  steering  wheel  quadrant,  through 
the  various  linkages,  moves  a  pair  of  roll  levers  inside 
the  gear  shift  casing  into  the  position  corresponding  to 
the  speed  selected.  Then,  when  the  clutch  pedal  is  de- 
pressed, the  cams  are  rotated,  one  roll  lever  being  moved 
into  the  selected  gear  position,  the  other  held  rigidly 
in  the  neutral  position.     Owing  to  the  slot  in  the  slip 


SELECTOR  LEVER 


OPERATINC  LEVWK 


SELECTOR  ROD 


SELECTOR 
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ROD    CONNECTION 
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C-H    automatic    mechanical    gear   shift    appiled    to 
Cadillac  car 


Diagram     of     C-H     automatic     gear     shift,     the 

various   parts    being    shown    not    in   their   correct 

proportions 


link,  the  initial  movement  of  the  clutch  pedal  can  take 
place  without  moving  the  operating  rod  of  the  shxft. 

Each  of  the  two  roll  levers  acts  with  a  pivoted  fork, 
each  being  free  to  be  moved  forward  and  backward  inde- 
pendent of  the  other  fork  and  roll  lever.  With  the  case 
and  its  contents  mounted,  as  shown  on  the  Cadillac  car, 
arms  extending  from  the  shifter  forks  drop  down  into 
the  transmission  and  shift  the  gears  into  the  speeds 
selected. 

The  cam  blocks  previously  referred  to  operate  on  two 
sides  of  the  rollers  carried  by  the  roll  levers.  Pushing 
the  clutch  pedal  forward  moves  these  cams  through  a 
limited  arc  in  such  a  way  as  to  move  the  roll  levers 
forward  and  backward. 

The  diagrams  show  how  these  rollers  act  in  connection 
with  the  cams.  In  the  reverse  position,  R,  one  roller 
is  opposite  the  neutralizing  cams  and  the  other  is  held 
between  the  upper  cams  of  the  blocks,  which  causes 
the  forks  to  neutralize  the  gears  and  throw  them  into 
reverse.  The  rollers  are  held  in  position  by  the  cams, 
preventing  the  slightest  overthrow. 
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Three  projections 
of  the  gear  shifter, 
showing  arrange- 
ment   of    all     parts 


mNEUTKALIZING    CAM 

M.  /vEumALizina  &  shifting  cam 

n  0  V£H  THROW    CAM 


Diagram    of    successive 

positions       of       the       shifter 

mechanism 


In  the  neutral  position,  N,  the  rollers  are  held  between 
'the  neutralizing  cams,  while  in  the  next  position  one 
roller  is  still  between  neutralizing  cams  and  one  between 
a  shifting  cam  and  an  overthrow  cam.  The  positions 
oi  the  rollers  for  second  and  third  speeds  are  also  shown. 

It  will  be  observed  that  the  gears  are  positively  held 


i-NEUTRAUZING    AN1> 

SHIFTING    CAM 
b-NEUTRALIZlKC  CAM 
C-OVERTHHQW  CAM 


Photographic  view  of  the  gear  shifter  mechanism 
from  below 


in  position,  no  reliance  being  placed  on  springs.  The 
friction  of  the  sliding  gears  and  shifting  mechanism  is 
very  slight,  and  it  is  claimed  that*  the  operator  cannot 
notice  any  difference  in  the  amount  of  pressure  required 
to  depress  the  clutch  pedal. 

Manufacture  of  the  magnetic  gear  shift  is  being  con- 
tinued by  the  Cutler-Hammer  Mfg.  Co.,  this  shift  being 
an  option  on  the  Premier  car. 


A  Heavy  Hydraulic  Body  Press 


AN  all-steel  press  for  use  in  forming  pressed  metal 
parts  for  automobile  bodies  has  recently  been  con- 
structed for  a  large  producer  of  such  bodies. 

By  reference  to  the  accompanying  cut  it  will  be  seen 
that  the  main  ram  is  located  in  the  lower  base,  to  which 
are  secured  the  four  press  columns.  The  press  is  pro- 
vided with  one  clamping  platen  and  one  stripper  platen. 
The  heavy  stripper  platen  carries  four  hydraulic  cylin- 
ders, which  act  upon  a  forged  steel  plate  which,  in  turn, 
■  carries  sixty  stripper  pins  11/2  in.  in  diameter.  These 
stripper  pins  project  through  the  clamping  platen. 

The  clamping  platen  itself  is  a  solid  steel  casting  and 
is  provided  with  T  slots.  The  top  platen  carries  8 
hydraulic  jacks  which  are  used  for  clamping  and  which 
have  5-in.  diameter  rams,  5-in.  stroke.  The  top  platen 
itself  is  adjustable  so  as  to  meet  conditions  of  the  vari- 
ous sized  dies  which  may  be  employed  under  the  press. 

This  press  is  controlled  by  a  single  lever  operating 
valve,  which  admits  low  pressure  to  the  four  jack  cylinders 
and  at  the  same  time  admits  low  pressure  to  the  main 
ram.  As  soon  as  the  dies  come  togethe/  high  pressure 
is  admitted  through  the  steel  operating  v  \lve,  thus  com- 
pleting the  work  on  whatever  shape  is  to  be  formed  in 
the  dies. 

The  clamping  cylinders  are  controlled  automatically 
from  low-pressure  filling  tank  and  are  capable  of  stand- 
ing a  hydraulic  pressure  of  5000  lb.  per  sq.  in. 

This  press  has  a  die  space  of  7  ft.  by  5  in.  and  vertical 


opening  between  the  platens   is   18   in.   minimum  and 
4  ft.  maximum. 


Southwark  hydraulic  body  press 


February  2,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOniLE 


219 


Gear-Driven  Airship  Has  Novel  Trans- 
mission Features 

This  new  military  airship  of  the  pony  blimp  type,  being  built  for  the  gov- 
ernment, has  new  mechanical  features.  Power  is  transmitted  from  engine 
set  in  central  car  to  two  propellers  at  sides  through  spiral  bevel  gearing 
with  reversing  feature,  at  reduction  of  2  to  1.    A  detailed  description. 


By  H.  T.  Kraft* 


THE  envelope  of  the  new  military  airship  being  built 
for  the  U.  S.  Army  is  of  the  pony  blimp  type,  having 
an  aspect  ratio  of  3.6  to  1.  While  there  has  been 
■considerable  question  as  to  the  head  resistance  of  a  large 
diameter  ship,  the  entire  absence  of  tail  droop  and  the 
maintenance  of  a  perfect  streamlined  shape  on  non-rigid 
ships  are  items  which  are  usually  overlooked,  and  are 
important  factors  tending  to  reduce  the  resistance  of 
the  envelope,  apart  from  the  fact  that  there  is  a  tremen- 
dous reduction  in  skin  friction  due  to  the  short  length 
of  the  hull.  From  a  dynamic  standpoint,  ships  of  a 
small  aspect  ratio  have  been  considered  somewhat  un- 
stable, but  there,  again,  the  high  static  stability  due  to 
the  low  center  of  weights,  of  course,  is  not  represented 
in  wind  tunnel  tests  on  the  model  of  the  envelope  itself, 
and  a  ship  of  this  type  should  be  as  stable,  in  view  of 
this  condition,  as  any  airship  of  this  capacity  built  in 
the  past.  The  envelope  and  the  car  are  faired  together 
with  an  elastic  fabric  immediately  below  the  envelope, 
making  the  entire  ship  a  well  streamlined  body. 

There  is  a  great  saving  in  surface  weights  of  the  en- 
velope proper,  in  this  particular  unit  over  1000  lb.  With 
that,  of  course,  goes  the  reduction  in  diffusion,  which 
should  be  about  one-sixth  less  than  for  ships  of  the 
same  capacity  built  in  the  past.  Because  of  the  design, 
there  should  be  no  surging  of  the  ballonet.  The  base 
line  attachment  to  the  envelope  being  greater  than  its 
lateral  area,  it  is  impossible  for  the  ballonet  to  travel 
beyond  this  fore  and  aft  base  attachment  point. 

Arrangement  of  Control 

The  car  is  of  the  inclosed  type,  with  two  longitudinal 
sills  18  in.  deep,  which  constitute  the  backbone  or  prin- 
cipal strengthening  members  of  the  structure.  The  bal- 
ance of  the  car  is  simply  a  shell,  housing  the  crew  and 
permitting  a  closed  car  to  be  built  of  approximately  the 
same  weight  as  any  open  type  of  car  constructed  in  the 
past.  While  the  development  of  airships  in  the  past  has 
necessitated  the  adoption  of  various  instruments,  they 
were  usually  attached  as  an  afterthought  in  a  rather 
makeshift  arrangement,  but  before  attempting  the  con- 
struction of  this  unit,  we  formulated  plans  for  the  uni- 
fication of  the  control.  The  control  board  carries  every 
instrument  that  is  required  for  successful  lighter-than-air 
navigation,  and  is  set  in  the  car  in  such  a  manner  as  to 
permit  all  instruments  to  have  the  highest  degree  of  ac- 
cessibility. The  pilot  controls  the  entire  transmission, 
clutches,  reversing  device,  etc.,  from  the  navigating  cabin. 
The  engineer  is  located  in  a  separate  cabin  to  the  rear  of 

•Chief  Aero  Engineer,  Goodyear  Tire  &  Rubber  Co. 


aft  surging  that  is  usually  experienced  when  a  car  is 
hung  too  far  away  from  the  hull.  The  dispensable  load 
is  located  directly  under  the  center  of  volume  of  the 
ballonet,  thereby  permitting  a  single  ballonet  to  be  used, 
without  any  possibility  of  getting  out  of  trim,  irrespec- 
tive of  the  loads  carried  within  the  car. 

The  Transmission  Problem 

After  going  over  all  the  data  we  could  secure  on  trans- 
missions built  in  the  past,  we  well  realized  the  problem 
that  confronted  us,  as  there  had  been  so  many  failures 
along  this  line.  The  outstanding  difficulties  in  the  past 
had  been  heating  up  of  the  oil  and  excessive  torsional 
vibration  also,  the  transmission  would  get  out  of  step 
with  the  motors,  causing  excessive  gear  noise.  It  was 
our  aim  to  design  a  transmission  that  would  be  entirely 
free  from  these  defects.  In  closely  scrutinizing  the  con- 
struction of  other  gear  drives,  we  found  that  the  prin- 
cipal defect  was  the  lack  of  unit  construction,  the  de- 
signer depending  upon  struts  or  other  connections  to 
the  car  or  fuselage,  and  in  the  case  of  airplanes,  upon 
attachments  to  the  wing  struts,  which,  of  course,  invited 
trouble. 

In  laying  out  plans  for  the  Goodyear  transmission,  our 
first  thought  was  to  make  the  entire  assembly  one  in- 
tegral unit,  that  is,  to  build  the  clutches,  couplings, 
gears,  shafts  and  propeller  gear  housing  as  close  together 
the  car,  with  an  instrument  board  for  reading  all  pres- 
sures and  temperatures  of  the  motors  and  transmission 
assembly.  The  mufflers  are  of  the  dual  tj-pe,  in  which  a 
part  of  the  air  which  is  delivered  to  the  ballonet  is  circu- 
lated around  the  exhaust  chamber  and  then  into  the 
exhaust  itself,  to  assist  in  muffling  the  exhaust  noises. 

Water  Ballast  in  Floor  of  Car 

Water  ballast  is  carried  in  the  floor  of  the  car  imme- 
diately below  the  navigating  cabin,  in  which  latter  there 
is  a  dial  indicating  the  amount  of  water  available  for 
ballast.  The  fuel  tanks  are  located  in  the  rear  part  of 
the  navigating  cabin;  there  are  two  160-gal.  tanks,  so 
constructed  as  to  permit  them  to  be  used  as  sleeping  cots 
in  case  of  long  flights.  Provisions  are  made  for  a  crew 
of  seven. 

It  will  be  noted  that  all  suspension  cables  run  to  the 
floor  of  the  car,  thus  permitting  veneer  sides  of  3  '32-in. 
thickness  to  be  used.  As  all  loads  are  concentrated  at 
the  floor  line,  the  surge  of  the  car  while  in  flight  is  re- 
sisted by  two  lateral  cables  and  four  longitudinal  cables 
attached  to  the  center  bulkhead.  This,  in  addition  to 
martingales,  which  are  also  attached  to  the  floor  line, 
have  proven  very  successful  in  overcoming  the  fore-and- 
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Powerplant  of  Goodyear  gear-driven  dirigible  on  testing  stand..     Two  Aeromarine  135  hp.  engines 
connected   througli   friction   clutches,  fabric    universal  joints   and   spiral   bevel    gear  transmission 

gear  to  two   propellers  at  side  of  testing  stand 


which  were  mounted  two 
Aeromarine  135-hp.  type 
U-6-D  engines  fitted  with 
two  clutches  of  the  multi- 
ple disk  type,  manufac- 
tured by  the  Twin  Disc 
Clutch  Co.  of  Racine,  Wis. 
Couplings  between  the 
clutches  and  the  transmis- 
sion are  of  the  flexible 
type  and  are  so  designed 
as  to  allow  of  some  degree 
of  misalignment  and  angu- 
larity. 

While  theoretically  this 
unit  is  in  perfect  align- 
ment, the  couplings  were 
inserted  to  absorb  any  mis- 
alignment that  might  oc- 
cur due  to  the  weaving  of 
the  car  proper.  The  trans- 
mission tube,  which  is  one 
complete  unit,  is  held  on 
the  cross  sills  by  eight 
bolts  at  the  outer  edge  of 
the  car.  A  test  load  of 
1000  lb.  was  hung  on  the 
propeller  tip  with  a  deflec- 
tion of  only  0.098  in.  We 
were  thus  convinced  that 
a  propeller  of  only  80  lb. 
would  not  cause  any  ex- 
cessive bending  of  thii^ 
tube.  Also,  the  thrust  of 
the  propeller,  which  is  ap- 
proximately 700  lb.,  is  pro- 
vided for  with  a  theoret- 
ical factor  of  safety  of  8. 
The  tubes  were  cast  by  the 
Aluminum  Manufacturers, 
Inc.,  of  Cleveland,  Ohio, 
and  were  produced  of  their 
No.  195  metal,  heat 
treated,  having  an  ultimate 
strength  of  40,000  lb.  per 
square  inch,  or  approxi- 
mately twice  that  of  plain 
cast  aluminum.  The  elas- 
tic limit  of  this  metal  is 
30,000  lb.  per  square  inch. 

The  propellers  were  at- 
tached and  all  necessary 
clutch    adjustments    were 


as  possible.  It  was  largely  on  this  basis  that  the  suc- 
cess of  the  transmission  was  assured.  We  next  analyzed 
the  gears  of  several  different  types  of  transmissions  and 
found  that  the  use  of  straight  bevel  gears  resulted  in 
excessive  gear  noises. 

Spiral  Bevel  Gears  Used 

The  Goodyear  transmission  contains  spiral  bevel  gears 
as  used  for  the  rear  axle  drives  of  automo*-iles.  The  teeth 
are  of  4/5  pitch,  have  a  30  deg.  angle  of  spiral  and  were  cut 
by  the  Gleason  Gear  Works  of  Rochester,  N.  Y.  In  mak- 
ing the  preliminary  test  run  on  a  dynamometer,  we  found 
that  there  was  an  entire  absence  of  gear  hum,  and  while 
this  dynamometer  test  forced  us  to  allow  two  gears  to 
idle  in  the  case,  we  experienced  very  little  heating  up. 
To  determine  the  absolute  efficiency  of  this  unit  in  the 
airship  itself,  we  constructed  a  large  wooden  stand  upon 


made  before  the  motors 
were  started  on  the  stand  run.  We  found  that  at  half 
power,  with  both  motors,  the  tubes  were  absolutely  steady 
and  there  was  an  entire  absence  of  gear  noise,  while  the 
oil  temperature  rose  only  gradually,  but  we  opened  both 
motors  wide  and  both  tachometers  indicated  1550  r.p.m., 
giving  a  propeller  speed  of  775  r.p.m.  This  being  a  static 
test,  the  propellers  would  go  up  to  their  design  speed  of 
800  r.p.m.  in  flight.  The  motors  were  left  open  for  three 
hours,  at  which  time  the  center  gearbox  showed  a  tem- 
perature of  78  deg.  Fahr.,  or  13  deg.  above  room  tem- 
perature, which  for  a  transmission  of  this  type  is  quite 
remarkable.  At  this  speed  and  during  its  entire  opera- 
tion there  was  not  the  slightest  sign  of  vibration  and 
an  entire  absence  of  noise,  gear  hum  or  any  mechanical 
trouble  that  would  indicate  improper  design.  An  addi- 
tional run  of  10  hours  was  completea  without  the  neces- 
sity of  making  any  adjustment  on  the  transmission. 
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While  the  preliminary  drawings  and  general  arrange- 
ment were  laid  out  by  the  Aeronautical  Design  Division 
of  the  Goodyear  Tire  &  Rubber  Co.,  the  entire  detail 
design  and  production  of  the  transmission  was  put  in 
the  hands  of  John  Riise,  chief  engineer  of  the  Tractor 
Division  of  the  Wellman-Seaver-Morgan  Co.,  to  whom  we 
credit  the  remarkable  success  of  the  transmission  unit. 

The  weight  of  the  transmission  without  propellers  is 
593  lb.  The  blowers  and  clutches  weigh  88  lb.  This  is 
only  slightly  greater  than  the  weight  of  outriggers  on 
some  of  the  airships  built  in  the  past. 

Advantages  of  the  Gear  Drive 

The  transmission-driven  airship  permits  the  motors  to 
be  placed  within  the  car,  where  they  are  very  accessible, 
and,  in  the  case  of  non-rigid  and  semi-rigid  airships, 
sirocco  type  fans  may  be  attached  directly  to  the  motors, 
thereby  permitting  the  elimination  of  scoops,  which  offer 
considerable  resistance  and  add  considerable  weight. 
It  permits  any  mechanical  adjustments  to  the  engines 
and,  in  the  case  of  the  unit  above  described,  a  complete 
cylinder  head  could  be  removed  while  in  flight.  As  the 
heating  is  a  direct  indication  of  power  losses  in  a  trans- 
mission, the  entire  absence  of  this  trouble  in  the  Good- 
year type  transmission  leads  us  to  estimate  that  an 
efficiency  of  98  per  cent  is  obtained.  As  the  propellers 
are  11  ft.  in  diameter  and  have  a  pitch  of  10  ft.  6  in., 
and  as  the  head  resistance  is  reduced  and  there  are  no 
protruding  members,  there  should  be  a  considerable  gain 
in  the  speed  of  the  unit. 

In  view  of  the  unit  arrangement  of  the  transmission, 
a  reverse  gear  was  inserted,  which  permits  the  propellers 
to  be  reversed  without  difficulty.  The  tractor  type  pro- 
pellers were  so  arranged  as  to  permit  the  edge  of  the 
tube  to  be  streamlined.  The  radiators  are  to  be  set  on 
bosses  located  on  the  tube,  thereby  placing  them  directly 
in  the  slip  stream.  The  tractor  type  propellers  offer 
the  advantage  of  greater  safety  by  keeping  all  these 
mechanical  parts  to  the  rear  of  the  blade. 

The  characteristics  of  the  unit  are  as  follows:  Speed, 
60  m.p.h.;  rate  of  climb,  1000  ft.  per  minute;  rate  of 
descent,  800  ft.  per  minute;  cruising  radius,  full  throttle, 
14  hr. ;  cruising  radius,  reduced  throttle,  20  hr, ;  per- 
centage of  useful  load,  39;  length,  170  ft.;  diameter,  48 
ft.;  crew,  7. 

While  this  is  an  experimental  airship,  it  has  proved 
that  even  with  the  inclosed  car,  transmission,  reverse 
feature  and  two  additional  passengers,  it  is  a  decided 
improvement  in  the  non-rigid  class.  Ships  of  this  design 
could  be  constructed  up  to  300,000  cu.  ft.  capacity  with- 
out the  slightest  difficulty.  The  entire  design  adapts 
itself  to  the  insertion  of  a  rigid  keel,  which  would  permit 
ships  up  to  at  least  1,000,000  cu.  ft.  to  be  built  with  a 
tremendous  saving  in  the  structural  weights  and  with 
an  assurance  of  a  very  high  percentage  of  useful  lift. 


Additional  Data  on  Gear  Transmission 

Automotive  Industries  is  indebted  to  John  Riise  for  ad- 
ditional data  of  the  gear  transmission  and  blue-prints 
of  parts  of  same,  reproduced  herewith.  The  gears,  as 
already  stated,  are  of  4-5  pitch,  hence  are  of  the  stub- 
tooth  form  with  a  pressure  angle  of  20  deg.  Their  width 
of  face  is  IVa  in.  At  the  center  of  the  transmission  there 
is  a  nest  of  four  spiral  bevel  gears  meshing  together,  of 
which  the  two  with  their  axes  in  the  fore  and  aft  direc- 
tion are  connected  to  the  clutch  shafts  by  the  Goodyear 
fabric  flexible  universal  joints.  The  driving  gears  have 
24  teeth  and  the  driven  gears  34  teeth  each.  The  gears 
are  formed  integral  with  their  shafts,  which  latter  are 
hollow  and  provided  with  splined  fittings.    Each  gearshaft 


Sectional    views   of    parts   of   the    spiral    bevel   gear 
transmission 
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or  hub  is  supported  in  two  ball  bearings,  of  which  one 
takes  radial  loads  only,  while  the  other  takes  both  radial 
loads  and  end  thrust.  The  ball  bearings  are  mounted  in 
steel  sleeves  or  housings  which  are  shrunk  into  the  alu- 
minum casings.  That  is,  both  the  casing  and  the  sleeve 
are  raised  to  a  temperature  of  about  200  deg.  Fahr.  and 
slushed  with  oil,  and  the  sleeves  are  then  forced  into 
the  casings  under  a  moderate  pressure.  The  driven  shaft 
floats  in  the  hubs  of  the  driven  gears  on  a  pair  of  conical 
roller  bearings.  At  their  inner  ends  the  hubs  of  the 
driven  gears  are  provided  with  internal  teeth  with  which 
corresponding  teeth  on  a  sliding  member  or  clutch  are 
adapted  to  engage.  When  this  sliding  member  is  in 
engagement  with  one  of  the  gears  the  drive  is  forward, 
and  when  it  is  in  engagement  with  the  other  gear  the 
drive  is  reversed. 

The  central  shaft  carrying  the  reversing  clutch  is 
comparatively  short,  and  just  outside  the  oil  guard  be- 
yond the  bearing  it  connects  by  a  splined  coupling  to 
another  hollow  shaft  of  greater  diameter  but  less  wall 


thickness.  At  this  coupling  there  is  provided  a  brake 
drum  to  which  a  contracting  band  may  be  applied  for 
the  purpose  of  quickly  absorbing  the  momentum  of  the 
propellers  and  thus  permit  of  quick  reversals  of  the 
gear.  In  other  words,  the  brake  serves  about  the  same 
purpose  as  the  clutch  brake  in  automobile  transmissions. 
An  aluminum  housing  incloses  the  entire  transmission. 
This  is  made  in  several  sections  bolted  together,  as 
with  the  very  thin  section  of  metal  wanted  it  is  impos- 
sible to  cast  the  whole  of  the  housing  to  one  side  of  the 
center  of  the  transmission  in  a  single  piece.  The  gears 
at  the  outer  ends  are  of  exactly  the  same  dimensions  as 
those  at  the  center,  the  driving  and  driven  gear  having 
24  and  34  teeth,  respectively,  of  4-5  pitch  and  iy2-in.  face 
width.  Mr.  Riise  confirms  the  statement  made  in  Mr. 
Kraft's  article  that  the  transmission  worked  satisfac- 
torily under  conditions  of  continuous  full  load  without 
vibration  and  without  noise.  The  efficiency  of  trans- 
mission is  apparently  very  high  and  there  was  only  a 
slight  increase  in  the  temperature  of  the  lubricating  oil. 


A  Sixteen  Cylinder  Air-Cooled  Rotary  Aircraft  Engine 


ANEW  aircraft  engine  has  been  designed  by  Henry 
Trebert,  long  known  in  the  gasoline  engine  in- 
dustry. It  is  a  rotary  air-cooled  type,  and  possesses  the 
peculiar  feature  that  the  connecting  rods  are  replaced  by 
Scotch  yokes  rigidly  connecting  the  pistons  of  oppositely 
located  cylinders  together,  so  that  they  reciprocate  as  a 
unit.  The  cylinders  are  arranged  in  groups  of  four,  at 
angles  of  90  deg.,  and  the  engine  can  be  built  with  any 
multiple  of  eight  cylinders.  The  axis  of  the  Scotch  yoke 
to  which  the  pistons  are  connected  is  slightly  offset 
from  the  cylinder  axis,  so  that  the  yokes  of  two  pairs 
of  cylinders  whose  axes  are  in  the  same  plane  may  pass 
each  other.  The  connecting  rod  bearing  is  contained  in  a 
square  box  which  slides  in  this  yoke.  The  use  of  a  com- 
mon bearing  for  two  opposite  cylinders  permits,  it  is 
claimed,  of  obtaining  ample  crankpin  bearing  surface. 
There  are  eight  cylinders  in  a  unit,  with  four  crankpin 
bearings,  and  this  is  said  to  allow  of  a  bearing  width  of 
2  in.  for  each  bearing.  All  of  the  eight  pistons  are  con- 
nected to  a  single  throw  of  the  stationary  crankshaft. 

The  poppet  valves  are  mechanically  operated,  opening 
inwardly  against  the  action  of  the  centrifugal  force  and 
closing  outwardly  with  the  centrifugal  force.  Gas  is  taken 
into  the  motor  through  a  carbureter  connected  to  the  hollow 
crankshaft.  It  then  enters  a  distributing  chamber  sepa- 
rate from  the  crankcase,  and  from  this  chamber  the  in- 
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take  manifolds  carry  it  to  the  cylinders.  These  manifolds 
are  of  such  design  that  the  paths  of  the  gases  to  all  cylin- 
ders are  of  the  same  length,  whereby  equal  distribution  is 
assured. 

On  the  sixteen-cylinder  engine  illustrated  ignition  is  by 
two  two-pole  magnetos  which  are  driven  at  twice  engine 
speed,  giving  four  sparks  per  revolution  of  the  engine. 
The  sparks  from  these  magnetos  are  distributed  to  the 
various  cylinders  by  means  of  a  distributer  consisting  of 
contact  brushes  and  a  distributer  ring  comprising  metal 
segments  embedded  in  insulating  material,  which  is  carried 
on  the  engine  at  the  forward  end.  There  are  eight  explo- 
sions to  every  complete  revolution  of  the  engine. 

Lubricating  oil  is  forced  through  the  hollow  crankshaft 
to  the  crankpin  bearings  under  a  slight  pressure.  Radial 
holes  are  drilled  through  the  wall  of  the  crankshaft  at  the 
centers  of  the  crankpin  bearings.  To  other  parts  oil  id 
distributed  by  centrifugal  force.  The  engine  is  air-cooled 
by  means  of  the  usual  cooling  ribs  on  the  cylinders.  In 
order  to  intensify  the  cooling  action  on  the  exhaust  valve 
a  sort  of  air  scoop  is  secured  over  the  valve,  which  scoops 
up  air  as  the  engine  cylinder  block  rotates  and  brings  it 
into  direct  contact  with  the  valve  stem  and  head. 

A  new  feature  in  rotary  engines  is  claimed  to  be  the 
provision  of  a  case-hardened  plate  in  the  face  of  each 
Scotch  yoke  which  works  against  a  hardened  bearing  sur- 
face, and  this  rotates  the  engine.  In 
this  way  the  cylinders  and  pistons 
are  freed  of  side  thrusts.  Among 
the  advantages  claimed  for  the  en- 
gine are  absolute  rotating  balance, 
simplicity  of  design  and  low  weight. 
The  engine  is  built  by  the  Trebert 
Airplane  Motor  Co. 


Trebert  rotating  aircraft  engine 


I'iE  Manufacturers'  Aircraft 
Association  is  attempting  to 
compile  a  list  of  all  the  aviators  in 
the  country  together  with  a  general 
scope  of  their  activities.  It  is 
hoped  to  have  every  operator  in  the 
country  fill  out  this  questionnaire, 
p  copy  of  which  can  be  obtained 
by  request  to  the  association  at  501 
Fifth  Avenue,  New  York  City. 


February  2,  1922 


AUTOMOTIVE     INDUSTRIES 

THE  AVTOMOBILK 


223 


New  Features  Added  to  Many  1922 

Body  Models 

Although  manufacturers  are  striving  for  lower  cost  of  production  there 
is  no  tendency  to  cheapen  the  product  by  using  inferior  materials  or 
leaving  off  appearance  improving  e(juipment.  A  detailed  study  of  designs 
exhibited  at  the  New  York  show  revealed  several  new  points  of  interest. 

By  George  J.  Mercer 


A  STUDY  of  details  of  passenger  car  body  designs  at 
the  recent  New  York  show  brought  to  light  a  num- 
ber of  new  features.  A  noticeable  point  in  con- 
nection with  these  features  was  the  use  of  them  on 
so  many  new  models.  It  was  largely  due  to  this  fact 
that  a  casual  inspection  gave  the  impression  of  great 
similarity  in  construction.  In  fact,  many  a  visitor  was 
heard  to  remark,  "They  all  look  alike  to  me." 

Dealers,  however,  who  visited  the  exhibits  of  the  cars 
they  sell  were  inspired  by  changes  that  have  remedied 
some  faults  that  were  previously  so  apparent.  These 
changes  were  clearly  visible  to  the  family  of  business 
associates  whose  living  depends  upon  the  product  of 
the  manufacturer. 

A  few  of  the  bodies  were  absolutely  new  and  were 
shown  for  the  first  time  as  a  manufacturer's  model.  One 
of  these  was  the  inside  driven  cabriolet — exhibited  by 
Lincoln,  Vauxhall,  Stevens-Duryea  and  Roamer  and  illus- 
trated in  a  previous  article  in  Automotive  Industries. 
All  of  these  models  were  good  examples  of  body  work. 
The  inside  driven  cabriolet  is  new  in  a  few  respects  only. 
It  has  been  used  on  British  cars  for  many  years,  but 
until  recently  failed  to  find  favor  in  this  country.  The 
changes  made  to  adapt  it  to  the  American  market  in- 
cluded removing  of  the  collapsible  roof  feature.  To  the 
casual  glance,  however,  the  principal  characteristics  of 
the  collapsible  roof  are  retained,  the  most  noticeable  of 
these  being  the  outside  joint  at  the  rear  quarter.  The 
question  naturally  arises  as  to  the  need  of  retaining 
features  that  do  not  add  to  the  usefulness  of  the  body 
and  are,  therefore,  an  unnecessary  expense.     It  cannot 


be  denied,  however,  that  the  retention  of  some  of  the 
original  features,  although  net  actually  necessar>-,  do 
add  to  the  exterior  appearance  and  balance  of  the  design. 
Not  all  bodies  shown  made  use  of  the  joint,  however, 
since  its  use  necessitates  omitting  the  window  in  the 
quarter  or  else  making  it  very  small.  The  advantages  of 
the  larger  window  are  apt  to  outweigh  the  style  appear- 
ance that  the  use  of  the  joint  conveys,  with  the  result 
that  it  will  probably  be  used  to  a  less  extent  in  future 
designs. 

On  these  bodies,  however,  the  use  of  the  full  door 
and  the  elimination  of  the  folding  feature  have  made  a 
more  acceptable  body  for  the  American  public.  This 
feature  eliminated  means  less  rattling  and  a  longer  life 
to  the  leather  or  fabric  covering  the  top. 

Another  new  feature  of  1922  models  is  the  close 
coupled  body,  of  which  the  Jordan  and  Maxwell  are 
examples  illustrated.  This  design  is  one  that  will  prob- 
ably find  increased  favor  as  time  passes.  It  is  intended 
to  meet  the  demand  of  the  buyer  who  is  not  satisfied 
with  the  rather  cramped  seating  accommodations  offered 
by  a  coupe  and  who  is  not  willing  to  have  as  large  a 
body  as  the  regulation  sedan.  Others  exhibiting  this 
type  of  body  were  Stanley,  Patterson,  Earl,  Essex,  Peer- 
less, Cole,  Stearns,  Franklin  and  LaFayette.  The  ma- 
jority of  these  bodies  had  two  doors,  with  the  front  seat 
made  in  two  sections,  the  right  one  being  made  to  swing 
about  for  access  to  the  rear  of  the  car.  Several  had  the 
driving  seat  made  to  fold,  to  permit  the  occupants  to 
get  out  from  the  left  side  in  case  of  emergency.  A  few 
of  these  bodies  had  four  doors,  as  shown  on  the  Maxwell. 


Abbreviated    runningboard    on    the 
National 


Shortened    runningboard    on    Kissel    to   facili- 
tate   carrying    of    spare    tire    in    front 
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These  bodies  have  an  advantage  in  seating  over  the 
average  coupe,  because  the  rear  seat  is  built  straight 
across.  In  fact,  the  seat  accommodations  are  the  same 
as  the  sedan,  but  closer  set  up,  and  some  of  the  manu- 
facturers advertise  them  as  sedanettes.  Essex  uses  the 
name  coach,  and  there  are  some  other  appellations  given 
the  design. 

It  might  be  asked  why  the  Body  Standards  Committee 
of  the  S.  A.  E.  did  not  clean  up  the  matter  of  naming 
this  model.  Their  reason  probably  lies  in  the  fact  that 
time  will  be  required  to  sift  it  into  more  sharply  con- 
trasting lines  and  that,  for  the  present,  it  will  be  best 
considered  as  belonging  either  to  the  coupe  or  the  sedan 
class.  With  the  two  doors  it  belongs  to  the  coupe  and 
with  four  doors  it  will  be  nearer  the  sedan. 

There  is  somewhat  of  a  tendency  on  the  part  of  manu- 
facturers to  create  a  low-priced,  durable  service  model 
body  that  will  be  acceptable  as  a  closed  body  for  busi- 
ness purposes.  Dort  showed  this  type  in  both  the  four- 
and  two-passenger  models.  The  latter  is  probably  the 
most  sensible  size  for  this  type. 

There  was  a  rather  general  tendency  among  exhibitors 
to  place  the  spare  tire  at  the  forward  side.  This  is  the 
first  time  that  quantity-built  cars  have  made  use  of  this 
location  for  the  spare  tire.  Addition  of  trunk  racks  at 
the  rear  is  largely  responsible  for  the  change.  The  two 
illustrations,  one  of  the  Kissel  and  the  other  of  the 
National,  show  the  runboard  shortened  to  permit  the 
carrying  of  the  spare  tire  in  this  position. 

All  styles  of  trunk  racks  were  used.  Some  were  of 
the  platform  type,  while  others  used  the  folding  rack. 
The  majority,  however,  used  the  stationary  slat  design. 
With  but  few  exceptions,  the  rack  and  the  guard  rods 
were  nickel  or  bright  metal,  wood  slats  forming  a  base 
for  the  trunk. 

Among  the  larger  sized  bodies  shown,  the  illustrated 
Pierce-Arrow  berline  is  a  good  representation.  The 
slant  front  may  be  noticed,  and  this  is  common  with 
this  type  of  body.  The  slant  pillars  on  this  body,  how- 
ever, are  much  lighter  than  usual,  and  the  front  is 
exceptionally  light  and  attractive  looking.  This  picture 
also  shows  the  fabric  visor,  which  was  used  on  a  majority 
of  the  cars.  There  were  a  variety  of  visor  designs.  Some 
were  painted  metal,  others  metal  covered  with  fabric 
and  in  some  cases  fabric  was  fastened  over  a  frame.    The 


finish  at  the  ends  also  varied,  some  having  the  flat  panel 
supported  by  brackets  and  others  having  the  ends  closed 
by  the  fabric,  as  shown  on  the  Maxwell  and  the  Jordan. 

For  appearance,  the  last  two  named  are  superior.  There 
is  a  more  complete  and  finished  look  to  these  than  to 
the  type  having  open  ends  and  supported  by  brackets. 
There  were  a  few  glass  visors,  some  being  painted,  while 
others  had  the  frosted  finish. 

Exterior  features  of  inclosed  bodies,  generally,  har- 
monized with  the  best  characteristics  of  last  year.  The 
single  wide  belt  molding,  the  ventilator  top  of  shroud, 
the  lower  part  of  windshield  stationary,  the  use  of  dash 
lamps  and  a  slight  increase  of  the  use  of  the  soft  roof 
were  the  predominating  features  on  new  models. 

Some  doors  were  made  flush,  some  with  the  overlap  and 
others  with  moldings.  More  outside  hinges  were  used 
than  the  concealed.  The  straight  bar  handle  was  general 
and  this  was  divided  about  equally  between  nickel  and 
black  finish. 

There  is  a  lack  of  uniformity  in  the  manner  in  which 
the  doors  on  inclosed  bodies  are  made  to  open.  On  open 
bodies  it  is  the  general  practice  to  have  the  hinge  at 
the  front  of  the  door.  On  inclosed  bodies  the  best  prac- 
tice for  satisfying  the  largest  number  of  users  is  for 
four  doors  to  open  with  their  handles  together  at  the 
center.  Two-door  bodies,  as  on  the  coupe,  give  greatest 
satisfaction  when  the  doors  have  the  hinge  at  the  front. 
Five  of  the  close  coupled  bodies  at  the  show  had  two 
doors.  Four  of  these  were  hinged  at  the  front  and 
one  at  the  rear.  Of  the  four-door  type  four  bodies  had 
the  doors  open  with  the  handles  at  center  and  one  had 
doors  hinged  at  rear.  From  these  examples  it  would 
seem  that  the  newer  bodies  have  a  tendency  to  be  more 
uniform  as  to  methods  of  hinging. 

Nickel  was  more  generally  used  this  year  than  ever 
before.  Approximately  two-thirds  of  the  exhibitors  had 
one  or  more  cars  with  all-nickel  or  nickel-trimmed  head- 
lights. One-half  of  the  cars  with  nickel  headlights  had 
nickel  radiators  and  there  were  three  with  gold  plate. 

Nearly  all  the  headlights  were  the  drum  shape — dash 
lamps  corresponded  in  pattern  to  the  headlights.  Wind- 
shields on  open  cars  were  also  quite  often  trimmed  with 
nickel. 

The  illustration  of  the  windshield  foot  on  the  Chalmers 
shows  the  tendency  to  change  the  method  of  attaching 
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1 — Maxwell    coupe.     2 — Maxwell    coupe,    forward    section.     3 — Interior  of   Itala. 


-Lexington    phaeton   with    trunk    rack 


the  shield  to  the  shroud  on  open  bodies.  This  is  due 
to  the  prevailing  round  lines  on  radiator,  hood  and 
shroud.  The  illustration  of  the  Chandler  phaeton  shows 
one  of  the  new  body  designs  in  which  the  round  lines 
of  the  front  are  well  carried  out. 

This  body  carries  the  convex  on  the  body  side  and 
the  top  edge  of  the  body  is  drawn  in.  The  rounding  is 
taken  from  the  body  thickness  and  the  top  edge  is  thinner 
than  usual  and  rounded  over.  One  other  feature  on 
this  body  was  the  use  of  flush  ventilators,  which  is  an 
improvement  over  the  conventional  type.  As  shown,  the 
shield  has  side  wings.  These  wings  were  well  repre- 
sented and  there  is  evidence  that  thought  is  being  con- 
centrated along  the  lines  of  developing  improvements 
in  open  car  windshields.  The  illustration  of  the  Auburn 
shows  a  new  design  side  wing  that  is  an  integral  part 
of  the  shield.  The  Leach  used  a  shape  that  is  similar 
to  that  used  by  the  Paige,  and  some  others  attempted 
to  make  the  shield  side  arm  nearer  perpendicular  at  the 
rear.  This  was  done  to  facilitate  the  fastening  of  the 
storm  curtain,  the  idea  being  to  accomplish  this  object 
at  less  expense. 

The  problem  of  storing  the  storm  curtains  on  phaetons 
has  occupied  the  attention  of  some  designers.  In  some 
instances  a  space  in  the  back  of  the  front  seat  has  been 


utilized  for  this  purpose.  The  illustration  of  the  Lexing- 
ton shows  one  way  that  this  locker  space  may  be  covered, 
the  bellows  pocket  being  so  arranged  as  to  cover  a  recess 
in  the  seat-back.  Others  use  a  natural  wood  finish  door; 
in  fact,  the  rear  of  the  front  seat  was  quite  often  finished 
with  wood  and  had  small  locker  space  above  the  curtain 
pocket.  The  use  of  wood  on  open  bodies  was  used  to 
a  considerable  extent  as  a  covering  for  the  top  edge. 
It  is  advantageous  to  have  some  protecting  edge  to  the 
top  of  the  doors  on  these  bodies  because  in  opening  and 
closing  the  doors,  as  well  as  at  other  times,  the  hands 
of  the  occupants  of  the  car  rest  upon  this  surface. 

The  illustration  of  the  Itala  body  shows  a  box  footrest. 
This  was  seen  on  several  cars.  On  the  one  illustrated 
it  was  used  to  contain  the  storm  curtains,  but  generally 
it  formed  a  toolbox.  It  was  made  both  as  a  separate  unit 
and  as  a  part  of  the  seat-back.  It  was  generally  shorter 
than  the  width  of  the  body  to  allow  easy  entrance,  and 
the  outer  corners  were  rounded. 

The  rear  section  of  this  same  body  shows  the  perma- 
nent division  of  the  rear  seat  and  the  trimming  design 
of  Spanish  leather.  Use  of  this  leather  for  trimming 
material  on  both  roadsters  and  phaetons  was  more  gen- 
eral than  in  previous  years.  It  was  also  used  for  trim- 
ming the  driving  compartment  of  berlines. 
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(Upper    left) — Lexington     method    of    storing    storm    curtains   on    back    of   front    seat.     (Upper    right) — Base    of    wind- 

shield     bracket    on     Chalmers.     (Center    left) — Auburn    suit  case    carrier.     (Center  right) — Leach   trunk   rack.     (Lower 

left) — Itala     permanently    divided    rear    seat.     (Lower    right) — Itala    box    foot   rest 


The  extensive  use  of  this  material,  together  with  nickel 
parts,  increased  use  of  the  trunk  rack,  as  »vell  as  the  fact 
that  a  number  of  cars  were  equipped  wilh  khaki-colored 
fabric  tops  with  wood  bows  and  nickel  slat  irons  or 
sockets,  indicated  that  the  sober  car  has  taken  a  tem- 
porary recess. 

The  body  builder  is  now,  and  has  been  for  some  time 
past,  making  one  dollar  the  equal  of  two  and  sometimes 
three  in  purchasing  power  for  his  product.  Low  selling 
price  is  the  ultimate  goal  of  practically  every  manufac- 


turer. Yet  only  in  the  service  car  do  we  see  the  effect 
of  cheapened  value.  The  standard  body  has  as  much 
merit  as  a  specially  built  article.  Good  workmanship 
and  good  material  are  the  rule  and  more  of  the  ornate 
is  to  be  seen  than  ever  before. 

The  deduction  that  can  be  drawn  from  the  above  sum- 
mary is  that  the  car  manufacturer,  strive  as  he  will  to 
bring  the  body  cost  to  a  new  low  level,  is  not  willing 
to  go  before  the  public  with  an  inferior  article.  There- 
fore, the  bottom  in  body  prices  sought  is  something  that 
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1 — Pierce-Arrow  berline. 


2 — Buick    roadster    with     novel    top..     3 — Jordan    coupe. 
5 — Chandler  phaeton   with   round    lines 


-Moon    roadster   with    special    top. 


is  desired  in  excess  of  what  will  be  actually  attained. 
The  effort  to  reach  the  goal  will  be  productive  of  results, 
but  never  at  the  sacrifice  of  the  product. 

The  interiors  of  the  inclosed  bodies  present  further 
evidence  in  support  of  this  summary.  There  was  nui 
a  body,  with  the  exception  of  service  models,  that  did 
not  have  all  the  garnishment  of  former  years  and  per- 
haps a  few  more. 

Two  of  the  illustrations  presented  herewith,  one  of 
the  interior  of  the  .  Itala  brougham  and  the  other 
of  the  Maxwell  coupe,  are  examples  of  this  fact.  Both, 
however,  were  more  ornate  than  the  average.  The  for- 
mer was  trimmed  with  gray  wool  fabric  having  a  fine 
black  stripe.  The  rear  seat  was  divided  and  the  trim 
design  was  plain.  The  wood  trimming  was  Circassian 
walnut  and  vanity  cases  were  made  of  the  same  material. 
There  were  also  toggle  grips  and  foot  pillows  and  pockets 
on  the  doors.  The  Maxwell  was  a  show  job,  trimmed 
with  silk  brocade  and  an  all-metal  finish  of  gold. 

As  to  the  materials  used  in  the  various  used  cloth 
trimmings,  velours  and  wool  fabrics  were  about  equally 
divided.     On  the  new  models,  wool  fabric  was  favored 


ar.d  the  preferred  color  seemed  to  be  dark  gray  with 
pin  stripes.  Grays  that  had  a  considerable  mi.xture  of 
green  were  also  used,  as  were  some  blues.  C/n  the 
lown-car  types,  broadcloth  was  the  favorite.  Vanity 
cases  were  usually  the  visible,  natural  wood  finish.  Very 
few  concealed  vanity  cases  were  used. 

Pockets  on  the  doors  were  the  rule.  Robe-rails,  foot- 
rests,  heaters,  dome  and  corner  lamps,  as  well  as  silver- 
finished  interior  hardware,  were  commonly  used.  The 
use  of  natural  wood  trim  is  trying  for  a  comeback.  The 
Noma  sedan  had  the  entire  roof  panel  of  wood,  as  well 
as  the  standing  pillar  inside,  so  finished.  This  year 
will  see  many  of  the  little  interior  furnishings  that  go 
to  embellish  the  special  body  made  part  of  the  equipment 
of  many  stock  cars. 

The  capacity  of  the  medium-priced  inclosed  body 
model  was  five  passengers.  The  new  Durant  and  Ricken- 
backer  had  this  size  on  all  models.  Many  of  the  cars. 
however,  having  small  capacity  inclosed  bodies  had 
seven-  as  well  as  five-passenger  phaetons.  The  majority 
had,  however,  the  regulation  five-passenger  sedan,  four- 
passenger    coupe    and    roadster.      Two    manufacturers 
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showed  the  new  close  coupled  closed  body  as  their  only 
inclosed  car.  In  other  instances  it  was  exhibited  as  an 
additional  model. 

Top  designs  on  phaetons  have  not  undergone  change 
except  that  more  used  khaki-colored  fabric  and  more 
tops  were  lined  than  usual.  A  few  were  made  with  semi- 
victoria  quarter  curtains.  The  illustrated  view  of  the 
Moon  roadster  is  an  indication  of  one  way  that  tops  for 
this  type  of  car  are  designed.  That  of  the  Buick  shows 
yet  another  top  design. 

The  California  top  of  the  original  character  was  ex- 
hibited by  Leach.  It  was  also  exhibited  by  the  H.  C.  S. 
in  a  modified  form.  Two  other  cars  had  tops  of  regula- 
tion California  design,  as  it  has  been  made  over  to  suit 
eastern  trade.  There  is  no  evident  leaning  toward  a 
more  general  use  of  this  top,  despite  its  many  advantages. 
The  cost  of  these  tops  are  their  greatest  impediment 
to  more  common  use. 

Color  combinations  exhibited  were  varied  enough  to 
enable  any  phase  of  discriminating  taste  to  be  suited. 
There  were  only  two  unhappy  color  combinations.  If 
the  colors  displayed  are  indicative  of  what  the  produc- 
tion colors  are  to  be,  maroon  and  black  have  superseded 
the  blue  and  black  that  have  been  the  standard  for  so 
long   on    inclosed   bodies.     In   some   cases,   when    these 


colors  were  used  on  phaetons  or  roadsters,  the  wheels 
were  red.  Sometimes  natural  wood  finish  was  used  and 
at  times  wire  wheels  were  nickeled  or  white.  Disk  wheels 
usually  had  nickeled  rim  and  hub  flanges. 

Yellow,  when  used  for  inclosed  bodies,  was  combined 
with  black,  and  on  open  bodies  with  brown  or  blue. 
The  extent  to  which  colors  were  used  can  be  estimated 
by  the  fact  that  over  two-thirds  of  the  bodies  had  bright 
or  near-bright  color  combinations.  This  does  not  include 
bodies  that  have  merely  added  striping.  When  we 
add  to  these  attractions  the  large  number  of  cars  with 
wire  and  disk  wheels,  cycle  mudguard  and  steps,  to- 
gether with  the  various  features  previously  noted,  the 
attractiveness  of  the  body  presentation  ranks  well  ahead 
of  previous  years. 

From  the  viewpoint  of  design,  the  bodies  are  uniformly 
good.  Conventional  trade  has  stabilized  various  models 
for  specific  use.  The  line  of  demarkation  is  more  defined, 
the  selling  quality  is  the  strongest  controlling  factor, 
and  the  writer's  deduction,  from  a  careful  review  of  the 
season's  offering,  is  that  there  is  no  evidence  of  cheaper 
quality  or  methods  of  manufacture  to  warrant  the  cur- 
rent talk  in  the  trade  of  very  low-priced  bodies.  Neither 
is  there  any  evidence  of  cheap  models  that  are  available 
as  substitutes  for  the  standard  models  exhibited. 


A  New  Type  of  Convertible  Body 


THE  body  shown  in  the  accompanying  cut  has  been 
designed  to  meet  the  demand  for  a  body  which  can 
be  quickly  changed  from  the  open  to  the  closed  type,  and 
vice  versa.  This  body  is  similar  to  that  used  in  roadsters 
seating  two  to  four  persons,  except  for  the  top,  which  is 
of  rigid  construction,  preferably  pressed  from  sheet 
metal.  The  top  is  arranged  to  perform  a  double  function. 
It  can  be  used  to  form  a  completely  closed  body  when 
in  the  raised  position,  or,  when  down,  to  serve  as  the 
rear  portion  of  the  body  and  inclose  the  spare  tire  or 
wheel.  This  double  use  is  obtained  by  shifting  the  top 
bodily  from  one  position  to  the  other  on  rotating  arms 
fastened  to  the  sides  of  the  car. 

When  the  top  is  in  the  lowered  position  it  forms  a 
continuation  of  the  body  in  rear  of  the  seat,  the  edges 
of  the  top  fitting  into  a  recess  in  the  body  surface  to 
preserve  unbroken  body  lines.  The  lower  rear  edges, 
resting  on  a  narrow  apron  formed  by  flaring  the  extreme 
edge  of  the  body,  prevent  dust  or  moisture  from  reaching 
the  inner  surface  of  the  top.  The  design  is  such  as  to 
allow  a  spare  wheel  to  be  mounted  in  back  of  the  seat, 
as  is  done  in  several  cars  now  being  marketed,  this  wheel 
being  inclosed  when  the  top  is  dowm.  The  general  con- 
tour of  the  top  is  such  as  to  harmonize  with  the  body, 
and,  as  the  top  is  enameled  to  conform  to  the  color 
scheme  of  the  car,  it  serves  to  provide  an  open  car  with 
pleasing  body  lines. 

When  a  closed  car  is  desired  the  top  is  drawn  up  and 
forward,  being  carried  during  this  movement  on  the 
side  arms.  These  rotate  about  their  lower  ends  as  a 
center,  while  the  top  is  free  to  swing  on  the  upper  ends, 
allowing  it  to  be  maintained  in  a  practically  horizontal 
position.  A  handle  concealed  in  the  upper  forward  por- 
tion of  the  top  serves  for  raising  or  lo^vering  the  top, 
and  interlocks  with  clamps  to  hold  the  to,'  in  either  posi- 
tion. The  movement  of  the  top  is  accomplished  without 
alighting  from  the  car.  When  the  top  is  in  the  forward 
position  it  rests  on  the  body  edges,  being  clamped  to 
the  body  and  to  the  windshield.  If  the  car  is  to  be  com- 
pletely inclosed,  windows  carried  in  the  side  doors  are 
racked  up.     A   rubber  strip   pressed  into  the  edges  of 


The  Ellerbeck  convertible  body 

the  top  all  around  assures  a  weather-tight  job  and  pre- 
vents rattling  of  the  top  in  either  raised  or  lowered 
position.  Vision  in  all  directions  is  provided  by  windows 
at  the  sides  and  rear. 

The  supporting  arms  are  turned  at  right  angles  at 
their  ends  to  journal  into  bearings.  The  lower  ends  are 
connected  so  as  to  maintain  the  arms  parallel,  and  are 
connected  with  a  spring  which  is  under  tension  when 
the  top  is  in  the  lowered  position.  This  spring  relieves 
much  of  the  weight  of  the  top  when  it  is  being  raised, 
and  cushions  the  movement  of  top  in  lowering  it. 

When  the  body  is  closed,  pleasing  body  lines  are  still 
maintained  by  carrying  the  metal  of  the  body  sides  up 
and  around  the  spare  wheel,  as  is  done  with  cars  mount- 
ing the  wheel  in  rear  of  the  seat.  Such  appointments  as 
inside  covering,  dome  lights,  etc.,  .can  be  used  if  desired. 
This  type  of  body  is  said  to  be  simple  and  inexpensive 
to  manufacture.    It  is  the  design  of  B.  B.  Ellerbeck. 


A  HISTORY  of  aeronautics,  tracing  the  development 
of  fiying  craft  from  the  time  when  the  idea  was  but 
a  dream  to  its  present  im.portant  stage,  has  been  written 
by  E.  C.  Vivian,  former  editor  of  Flying,  and  Lieutenant- 
Colonel  W.  Lockwood  Marsh,  secretary  of  the  Royal  Aero- 
nautical Society.  Mr.  Vivian  takes  up  the  first  part  of  the 
book  with  a  discussion  of  the  development  of  flying  gen- 
erally, while  Lieutenant-Colonel  Marsh  discusses  progress 
in  design  in  the  second  part. 
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Fatigue  of  Metals  Investig-ated 

University  of  Illinois  report  on  tests  describes  materials,  apparatus  and 
specimens  used  in  investigation.  Results  indicate  effectiveness  of  proper 
heat  treatment  in  raising  endurance  limit  of  ferrous  metals. 


AN  extended  investigation  on  the  fatigue  of  metals 
has  been  made  at  the  Engineering  Experiment 
Station  of  the  University  of  Illinois  with  the 
co-operation  of  the  National  Research  Council,  the  Engi- 
neering Foundation  and  the  General  Electric  Co.  by 
H.  F.  Moore,  Research  Professor  of  Engineering  Mate- 
rials, and  J.  B.  Kommers,  Research  Associate  Professor 
of  Engineering  Materials.  A  report  on  this  investigation 
has  been  published,  and  copies  of  it  may  be  had  from  the 
University  of  Illinois  at  a  nominal  price. 

After  a  brief  historical  outline  of  the  subject,  notes 
on  the  organization  of  the  test  party  and  acknowledg- 
ments, the  report  describes  the  materials,  tests,  testing 
apparatus  and  test  specimens  used  in  the  investigation. 
The  results  of  the  tests  are  given  in  the  form  of  tables 
and  curves;  these  results  are  discussed  and  the  following 
summarized  conclusions  are  drawn  therefrom: 

(1)  For  the  metals  tested  under  reversed  stress  there 
was  observed  a  well-defined  critical  stress  at  which  the 
relation  between  unit  stress  and  the  number  of  the 
reversals  necessary  to  cause  failure  changed  markedly. 
Below  this  critical  stress  the  metals  withstood  100,000,000 
reversals  of  stress,  and,  so  far  as  can  be  predicted  from 
test  results,  would  have  withstood  an  indefinite  number 
of  such  reversals.  The  name  endurance  limit  has  been 
given  to  this  critical  stress. 

(2)  In  the  reconnaissance  tests  made  in  the  field  of 
ferrous  metals  no  simple  relation  was  found  between 
the  endurance  limit  and  the  "elastic  limit,"  however 
determined.  The  ultimate  tensile  strength  seemed  to  be 
a  better  index  of  the  endurance  limit  under  reversed 
stress  than  was  the  elastic  limit.  The  Brinell  hardness 
test  seemed  to  furnish  a  still  better  index  of  the  endur- 
ance limit.  The  reason  why  the  Brinell  test  and,  to  a 
less  degree,  the  ultimate  tensile  strength  seem  to  be  bet- 
ter indices  of  the  endurance  limit  than  the  elastic  limit 
is  not  clear,  and  this  result  should  be  regarded  as  tenta- 
tive. Elastic  limits  determined  from  compression  tests 
and  torsion  tests  gave  no  better  index  than  did  those 
from  tension  tests. 

(3)  The  single-blow  impact  tests  (Charpy  tests)  and 
the  repeated-impact  tests  did  not  furnish  a  reliable  index 
for  the  endurance  limit  under  reversed  stress  of  the 
ferrous  metals  tested. 

(4)  Accelerated  or  short-time  tests  of  metals  under 
repeated  stress,  using  high  stresses  and  consequent  small 
numbers  of  repetitions  to  cause  failure,  are  not  reliable 
as  indices  of  the  ability  of  metal  to  withstand  millions 
of  repetitions  of  low  stress. 

(5)  The  endurance  limit  for  the  ferrous  metals  tested 
could  be  predicted  with  a  good  degree  of  accuracy  by 
the  measurement  of  rise  of  temperature  under  reversed 
stress  applied  for  a  few  minutes.  This  relation  is  expli- 
cable in  view  of  the  intercrystalline  and  intracrystalline 
slippage  under  repeated  stress  shown  by  the  microscope. 
It  is  believed  that  this  test,  which  is  a  development  of 
a  test  proposed  by  Mr.  C.  E.  Stromeyer,  can  be  developed 
into  a  reliable  commercial  test  of  ferrous  metals  under 


repeated  stress.     Its  applicability  to  non-ferrous  metals 
has  not  been  investigated, 

(6)  Abrupt  changes  of  outline  of  specimens  subjected 
to  repeated  stress  greatly  lowered  their  resistance. 
Cracks,  nicks  and  grooves  caused  in  machine  parts  by 
wear,  by  accidental  blows,  by  accidental  heavy  overload, 
or  by  improper  heat  treatment  may  cause  such  abrupt 
change  of  outline.  Shoulders  with  short  radius  fillets 
are  a  marked  source  of  weakness. 

(7)  Poor  surface  finish  on  specimens  subjected  to  re- 
versed stress  was  found  to  be  a  source  of  weakness.  This 
weakness  may  be  explained  by  the  formation  of  cracks 
due  to  localized  stress  at  the  bottom  of  scratches  or 
tool  marks. 

(8)  Stress  above  the  endurance  limits,  due  to  either 
a  heavy  overload  applied  a  few  times  or  a  light  overload 
applied  some  thousands  of  times,  was  found  to  reduce 
somewhat  the  endurance  limit  of  two  ferrous  metals 
tested. 

(9)  In  none  of  the  ferrous  metals  tested  did  the  endur- 
ance limit  under  completely  reversed  stress  fall  below 
36  per  cent  of  the  ultimate  tensile  strength;  for  only 
one  metal  did  it  fall  below  40  per  cent,  while  for  several 
metals  it  was  more  than  50  per  cent.  However,  these 
metals  were  to  a  high  degree  free  from  inclusions  or 
other  internal  defects;  the  specimens  had  no  abrupt 
changes  of  outline  and  had  a  good  surface  finish. 

(10)  It  is  well  known  that  subjecting  steel  to  a  stress 
beyond  the  yield  point  raises  the  static  elastic  tensile 
strength  to  a  marked  degree.  The  effect  is  less  marked 
on  the  endurance  limit,  although  some  increase  was  ob- 
served for  0.18  carbon  steel  with  the  surface  polished 
after  being  stretched  well  beyond  the  yield  point.  An- 
nealing of  commercial  cold-drawn  screw  stock  was  found 
to  lower  its  endurance  limit  somewhat  less  than  it  did 
its  static  elastic  strength. 

(11)  The  test  results  herein  reported  indicate  the 
effectiveness  of  proper  heat  treatment  in  raising  the 
endurance  limit  of  the  ferrous  metals  tested.  Here, 
again,  it  should  be  noted  that  an  increase  in  static  elastic 
strength  due  to  heat  treatment  is  not  a  reliable  index  of 
increase  of  endurance  limit  under  reversed  stress. 

(12)  The  phenomenon  known  as  "fatigue"  of  metals 
under  repeated  stress  might  better  be  called  the  "pro- 
gressive failure"  of  metals.  The  most  probable  explana- 
tion seems  to  be  that  such  failure  is  a  progressive  spread 
of  microscopic  fractures.  A  nucleus  for  damage  may 
be  a  very  small  area  of  high,  localized  stress,  due  to 
a  groove,  a  scratch,  or  a  crack;  in  other  cases  failure 
may  be  due  to  internal  inclusions  or  irregularities  of 
structure;  it  may  be  due  to  internal  stress  remaining 
after  heat  treatment;  it  may  be  due  to  a  grain  or  group 
of  grains  unfavorably  placed  to  resist  stress;  or  failure 
may  begin  in  the  weaker  grains  of  a  metal  whose  struc- 
ture consists  of  two  or  more  kinds  of  grains;  or  it  may, 
of  course,  begin  in  any  portion  of  the  metal  which,  by 
accidental  overload  or  otherwise,  is  stressed  to  the  yield 
point. 
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Recommended  Seating  Dimensions 
for  Passenger  Car  Bodies 

A  discussion  concerning  various  controlling  dimensions  which  require 
consideration  in  laying  out  the  seats  and  other  closely  related  portions 
of  the  modern  body.  The  author  recommends  the  standardization  of  a 
range  of  locations  for  control  elements  and  gives  average  dimensions. 

By  George  E.  Goddard* 


BODY  seating  dimensions  vary.  Naturally,  we  do  not 
all  agree  upon  what  constitutes  the  most  comfortable 
chair;  if  we  did,  we  might  all  be  buying  the  same 
chair.  Therefore,  body  seating  dimensions  are  not  a  sub- 
ject for  standardization;  they  can,  however,  be  given  very 
serious  consideration  and  the  intention  of  this  paper  is  to 
elucidate  certain  necessary  features  conducive  to  comfort. 

Cushion  Height,  Depth  and  Slope 

The  mode  of  women's  dress  is  of  prime  importance. 
It  is  very  fortunate  for  the  body  designer  that  women 
are  wearing  shorter  skirts  at  present,  and  that  they 
girdle  themselves  with  a  support  of  minimum  proportions, 
particularly  as  to  vertical  dimensions.  Seat  cushion 
heights  are  now,  or  can  be  made,  as  low  as  is  necessary 
to  secure  the  assumption  of  a  comfortable  sitting  position, 
or  to  arise  from  that  to  a  standing  position;  in  other 
words,  it  is  necessary  that  the  passenger  be  able  to  sit 
down  and  to  arise  easily  and  naturally. 

I  will  call  the  space  in  front  of  the  seat  "leg  room." 
Naturally,  this  space  must  be  increased  to  conform  to  the 
lowered  sitting  position.  It  is  here  that  one  of  the  greatest 
variations  in  seating  dimensions  occurs.  When  this  leg- 
room  is  restricted,  the  final  position  must  be  made  com- 
fortable by  incorporating  the  proper  slope  in  the  cushion 
and  the  corresponding  slant  in  the  seat  back.  It  has  been 
stated  that  the  semi-reclining  position  attained  in  the  deck 
chair,  so  common  on  ocean  liners,  is  ideal.  This  may  be 
entirely  correct,  but  I  doubt  if  it  can  be  duplicated  in 
conservative  motor  body  design.  However,  it  can  and 
should  be  approached  in  the  passenger  car,  because  it  con- 
tributes to  the  attainment  of  a  horizontal  line  of  vision 
that  is  more  nearly  equal  in  elevation  to  that  of  an  in- 
dividual who  has  assumed  a  standing  position.  The  more 
nearly  the  eye  line  height  of  the  passengers  is  brought  to 
that  of  a  person  who  is  walking,  the  more  they  will  be 
at  ease,  if  for  no  other  reason  than  that  man's  work  is 
carried  out  mainly  from  this  viewpoint. 

The  depth  of  the  cushion,  from  front  to  back,  is  affected 
by  both  the  height  and  the  leg  room.  If  the  latter  is  not 
restricted,  the  slope  can  be  made  slight  and  the  depth 
greater.  If  it  becomes  necessary  to  draw  the  legs  back, 
the  knees  are  raised  and  the  body  musi,  be  supported  by 
the  cushion  at  a  greater  slope.  In  comiiv?  back,  the  calves 
of  the  legs  would  interfere  with  the  front  of  the  cushion 
and  it  must  be  made  more  shallow.  The  seat  back  must 
be  slanted  more,  the  back  springs  slightly  stiffened  and 
the  "foot  rest  position"  located  within  comfortable  reach. 


♦SH^htlv  condensed  from  a  paper  presented  at  the  Annual  Mcotins 
of  the  Kocicly  of  Automotivo  Engineers.  The  author  is  assistant 
tlnef-enginecr  of  Dodge  Brothers. 


These  seem  to  be  the  elements  to  be  given  major  consid- 
eration. I  recommend  12  in.  at  the  front  of  the  cushion 
as  a  good  compromise  position,  with  a  minimum  depth  of 
17  in.  on  a  2-in.  slope  and  a  minimum  back  height  of  17 
in. ;  also,  for  the  rear  seat,  a  14-in.  height  at  the  front  of 
the  cushion,  with  a  minimum  depth  of  19  in.  on  a  2-in. 
slope  and  a  minimum  back  height  of  19  in.  These  dimen- 
sions are,  of  course,  dependent  upon  the  pedal  position 
from  the  front  edge  to  the  cushion  of  19  in.  and  a  foot 
rail  position  of  18  in.,  measured  correspondingly,  and  ref- 
erence is  made  to  the  illustration  and  last  line  of  figures  in 
the  tabulation.  It  has  been  found  preferable  to  have  rear 
seat  passengers  ride  slightly  higher  than  those  in  the 
front  seat,  to  secure  clearer  forward  vision.  The  2  in. 
recommended,  when  combined  with  the  slope  of  the  chassis, 
which  should  be  from  1  to  2  in.  with  a  full  complement 
of  passengers,  is  sufficient  under  average  conditions. 

Upholstery  Shape 

To  deviate  for  the  moment  from  the  actual  dimensions 
of  seats,  the  correct  shaping  of  the  seat,  the  upholstery 
contour,  is  of  far  greater  importance  than  either  its  pro- 
portions or  softness.     The  dimensions  may  be  such  as  to 
provide  a  well  proportioned  seat,  and  yet  it  may  be  a  very 
uncomfortable  seat  for  even  a  short  ride.     The  angular 
relation  of  the  cushion  and  the  back  upholstery  must  be 
right.     This  relation  will  vary  somewhat  with  the  height 
of  the  cushion  and  the  foot  rest  position,  but  the  angle 
will  average  about  95  deg.     The  cushion  should  have  an 
approximately  flat  slope,  but  the  back   upholstery  shape 
must  have  a  properly  curved  contour.     This  contour  nat- 
urally does  not  vary  to  a  great  extent  as  to  characteristic 
shape   regardless   of  the  height,   depth   or   slope   of  the 
cushion,  or  the  height  of  the  back  upholstery  itself.    It  is 
obvious  that  the  occupant's  back  must  be  supported,  but 
proper  support  is  lacking  in  a  great  many  seat  backs. 
If,  when  seated,  one's  back  can  "cave  out,"  there  are  very 
few  who  can  ride  10  blocks  in  comfort;  but,  if  one's  back 
is  properly  supported  against  curvature,  one  could  drive 
or  ride  for  a  four  day  1000-mile  trip  and  feel  sufficiently 
fit  at  the  finish  to  turn  around  and  do  it  again.     Strange 
to  say,  the  average  trimmer  fails,  without  considerable 
coercion,  to  produce  this  desirable  shape,  and  particularly 
a  properly  graduated  resistance  to  prevent  curvature.    The 
back  upholstery  must  be  shaped  so  as  to  have  a  prominence 
of  the  proper  resistance,  and  be  at  the  proper  height  from 
the  cushion  to  fit  the  small  of  one's  back.    It  must,  never- 
theless, taper  off  toward  the  top  to  provide  ample  shoulder 
freedom.    This  is  particularly  important  for  the  person  at 
the  wheel.    The  resistance  at  this  point  can  be  fairly  stiff 
and  yet  be  comfortable.     In  fact  that  supposed  1000-mile 
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ride  depends  upon  making  it  stiff.  There  should  be  very 
little  movement  of  one's  back  at  this  point;  the  movement 
should  occur  at  the  hips.  The  driver  needs  this  resisting 
prominence  in  particular,  to  enable  him  to  attain  a  confi- 
dent and  comfortable  operation  of  the  clutch  and  brake 
pedals,  if  for  no  other  reason.  Without  attempting  to  give 
details  of  the  layout  of  this  shape,  I  would  say  that  the 
gradation  of  the  springs  of  four  row  backs  can  be  made  so 
that  the  bottom  row  has  No.  13,  the  main  row  No.  12,  the 
third  row  No.  13  and  the  top  row  No.  14  springs.  How- 
ever, this  can  all  be  laid  out  on  paper.  From  this,  drawings 
and  specifications  of  the  back  spring  constructions,  as  well 
as  of  the  cushion,  the  back  and  the  final  inspection  tem- 
plates, can  be  determined. 

Softness  of  trimming  is  controlled  to  a  great  extent 
by  the  trimmer  but,  if  the  final  contour  of  the  combined 
cushion  and  back  is  obtained,  together  with  a  properly 
related  foot  rest  position,  the  slight  variation  occurring 
as  to  softness  is  inconsiderable.  If  it  is  to  be  featured, 
softness  should  be  obtained  in  the  spring  construction 
almost  entirely,  especially  in  the  straight  pleated  type. 
The  cushion  top  should  be  firm, 
to  enable  it  to  endure  for  a 
proper  length  of  time. 

Position  of  Foot  Rest,  Steering 
Wheel  and  Controls 

The  term  "foot  rest  position" 
has  been  used  as  applying  to  the 
brake  and  clutch  pedals  and  to 
the  foot  rail.  It  applies,  also,  and 
perhaps  more  particularly,  to  the 
accelerator  pedal.  It  is  obvious, 
then,  that  the  last  named  should 
be  located  at  a  slightly  greater 
distance  than  the  other  pedals 
for,  when  operating  clutch  or 
brake,  sufficient  freedom  of  move- 
ment between  the  thigh  and  the 
cushion  must  be  allowed  for, 
when  determining  the  slope  of 
the  cushion.  Since  the  accel- 
erator  pedal   has    less    effective 


Diagram  of  body,  showing  dimensions  which  influence 
design  and  location  of  seats.  See  accompanying  table 
for    dimensions    corresponding    to    letters    used    on    this    cut 


tion.  On  open  cars,  the  height  of  the  body  side  properly 
should  be  determined  from  this  viewpoint,  unless  the  seat 
width  is  sufficient  to  provide  a  built  in  arm  rest.  A  min- 
imum of  9  in.  is  recommended. 

Head  Room 

Head  room  is  a  fairly  well  established  dimension.  Where 
the  door  width  is  ample  and  the  running  board  is  posi- 
tioned properly,  the  entering  and  leaving  of  the  car  is 
accomplished  without  assuming  even  a  stooping  position. 
The  head  room  at  the  front  seat  can  be  less  than  that  at 
the  rear,  being  between  axles.  The  greater  range  of 
chassis  spring  action  at  the  rear  makes  it  advisable  to 
provide  slightly  more  head  room  over  the  rear  cushion. 
The  minimum  to  be  recommended  for  the  front  seat  is 
37  in.  and,  for  the  rear,  38  in.,  measured  vertically  at  a 
point  12  in.  back  of  the  front  edge  of  the  cushion  and 
8  in.  from  the  side  of  the  body,  as  indicated  by  the  letters 
M  and  A^  in  cut.  Although  but  36  in.  has  been  provided 
in  some  bodies,  this  dimension  generally  is  accompanied 
by  an  unusually  soft  cushion. 

The  entering  and  leaving  of 
the  car  has  been  mentioned  in 
connection  with  door  widths  and 
the  like,  but  the  actual  clearance 
between  the  parts  of  the  struc- 
ture is  the  true  viewpoint  to  as- 
sume for  such  considerations. 
For  instance,  the  distance  be- 
tween the  corner  of  the  front 
seat,  or  a  curved  partition,  to 
the  rear  door  hinge  pillar  must 
provide  a  comfortable  "hip  clear- 
ance." A  minimum  of  17  iri.  is 
recommended,  as  indicated  by 
the  letter  V  in  the  cut.  This  di- 
mension will  provide  suflficient 
shoulder  clearance,  although 
more  room  than  this  is  desirable, 
particularly  if  the  door  is  hinged 
on  the  front  pillar.  For  en- 
trance to  the  front  seat,  "shoul- 
der clearance"  should  be  consid- 


travel,  it  must  be  positioned  to  take  up  practically  all  of  ered  in  connection  with  the  slanted  windshield  or  body 
this  freedom  in  order  that  the  thigh  be  comfortably  sup- 
ported along  the  entire  length  of  the  cushion  slope.  An 
accelerator  pedal  toe  rest  cannot  accomplish  this;  it  can 
merely  produce  ankle  comfort.  The  height  H  of  the  pedal 
pads  from  the  floor,  as  shown  in  cut,  is  a  dimension 
that  deserves  much  study.  How  the  improper  position  of 
some  of  the  existent  pedal  pads  has  been  arrived  at,  is  a 
mystery.  I  suggest  that  the  Society  formulate  a  diagram 
of  control  dimensions  locating  pedal  pads,  lever  grips,  the 
handles  and  knobs  on  the  instrument  board,  and  the  like, 
from  the  center  of  the  bottom  of  the  steering  wheel  rim. 
The  height  of  the  foot  rail  L  should  be  such  that  the  front 
of  a  man's  shoe  heel  can  be  braced  underneath  the  lower 
edge.  This  height  will  then  be  such  that  the  ball  of  a 
woman's  foot  will  usually  rest  on  the  center  of  the  rail. 
The  slope  of  the  toe  board  should  be  approximately  at 
right  angles  to  the  calf  of  the  leg,  located  so  that  the  thigh 
rests  along  the  entire  length  of  the  cushion  slope  and 
within  comfortable  reach.  The  sitting  position  should  be 
determined  properly,  regardless  of  the  control. 

It  has  been  shown  how  the  pedals  should  be  located  in 
relation  to  the  seat.  The  steering  wheel  and  hand  levers 
should  be  treated  in  the  same  manner.  I  recommend  a 
minimum  distance  below  the  wheel  of  8  in.  and  a  space 
of  15  in.  to  the  back  upholstery,  as  indicated  by  the  letters 
/  and  J  in  the  illustration. 

The  ai-m  rest  position  also  must  be  given  due  considera- 


front.  When  using  the  wheel  side  for  entering  or  leaving 
the  car,  ample  leg  or  "body  clearance"  should  be  provided 
between  the  wheel  and  the  seat  arm  or  front  door  rear 
pillar.  A  minimum  c  f  9  in.  is  recommended  for  open 
bodies,  as  indicated  by  the  letter  R  in  cut.  This  should 
be  slightly  greater  on  closed  bodies  and  in  both  open  and 
closed  types,  where  the  front  door  is  hung  on  tht  rear 
pillar.  Of  course,  where  the  body  space  is  limited,  this 
can  be  accomplished  with  the  aid  of  a  sliding  or  tilting 
steering  wheel. 

Seat  Width 

The  width  of  seats  varies  from  37  to  42  in.  for  front 
seats,  as  shown  in  the  tabulation  herewith.  This  dimen- 
sion is  determined  more  by  body  design  than  from  the 
standpoint  of  proper  space  for  two  passengers.  While 
16  in.  of  cushion  space  is  sufficient  for  the  average  per- 
son, a  minimum  shoulder  space  of  18  in.  should  be  allowed 
for  passengers.  For  the  driver,  I  prefer  to  provide  a 
21-in.  shoulder  space  to  allow  ample  freedom  of  arm  move- 
ment. A  front  seat  width  of  40  in.  will  satisfy  these 
requirements  and,  with  the  steering  column  10  in.  from 
the  center  line  of  the  car.  the  driver  will  be  able  to  sit 
directly  behind  the  wheel.  It  is  true  that  many  bodies 
can  be  found  that  are  narrower  at  this  point,  but  too 
sudden  a  contraction  cramps  the  left  arm  movement  of 
the  driver.     The  inside  measurement  of  the  body,  taken 
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Table  of  Dimensions  Which  Influence  the  Designti  and  Location  of  Seats. 
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Dimensions  for  "Average"  do  not  include  No.   12. 

O  =  Minimum  practical.  ^    Each  dimension  in  these  two  lines  is  given  as  an  individual 

•  =  Minimum  recommended,  j    minimum.      Combinations  of   some   dimensions  not   feasible. 


across  the  center  of  the  steering  wheel,  should  not  be  less 
than  45  in.  The  space  S  will  then  be  but  4  in.  when  a 
17-in.  wheel  is  provided  on  a  column  in  the  location  al- 
ready stated,  as  shown  herewith.  I  have  driven  cars  that 
it  hardly  would  have  been  safe  to  have  driven  in  con- 
gested traffic  or  in  unusually  bad  going  if  the  front  win- 
dow had  not  been  lowered  or  the  door  curtain  left  off. 
Cramping  at  this  point  should  not  be  encouraged,  at  least. 
The  hand  clearance  between  the  wheel  and  the  windshield 
should  not  be  less  than  3  in.,  although  this  depends  some- 
what on  the  rake  of  the  steering  column  of  course.  The 
width  of  rear  seats,  as  shown  in  the  figures  for  12  cars 
tabulated,  averages  45  in.  for  three  passengers.  It  is 
preferable  to  provide,  as  nearly  as  is  possible,  a  16-in. 
cushion  space  for  each  passenger. 

Depth  of  Front  and  Rear  Compartments 

The  distance  between  the  front  cushion  and  the  dash, 
30  in.,  usually  is  ample  and  does  not  vary  to  a  great 
extent,  as  is  shown  in  the  tabulation  of  the  dimensions. 
The  space  provided  between  the  rear  cushion  and  the  back 
of  the  front  seat  is  determined  by  ihe  use  to  which  it  is 
to  be  put.  With  the  rear  cushion  in  the  compromise 
position  recommended  in  the  first  part  of  this  paper,  the 


minimum  distance  should  not  be  less  than  21  in.  If  ample 
space  for  wearing  apparel  carried  on  the  robe  rail  or  room 
for  a  traveling  case  is  desired,  it  will  be  necessary  to 
increase  this  dimension,  but  24  in.  gives  a  comfortable 
compartment. 

Knee-room  to  the  front  and  rear  of  folding  seats  in 
seven-pasenger  bodies  or  bodies  having  staggered  seats 
should  not  be  less  than  26  in.,  measured  from  the  back 
upholstery  to  the  part  of  the  structure  in  front.  There- 
fore, allowing  1  in.  for  the  thickness  of  the  folding  seat 
back,  the  distance  from  the  back  upholstery  of  the  sta- 
tionary seat  to  the  structure  in  front  should  not  be  less 
than  53  in. 

Standardization  of  Control  Dimensions 

In  conclusion,  I  wish  to  make  another  plea  for  the 
standardization  of  a  range  of  locations  for  the  control 
elements  as  outlined,  and  also  to  suggest  that  a  manikin 
be  developed  to  conform  to  the  average  dimensions  of 
the  human  body,  so  that  it  can  be  used  as  a  standard 
from  which  to  work.  If  this  accomplished  nothing  more 
than  the  discouraging  of  such  proportions  as  are  found 
in  some  of  the  bodies  shown  at  one  of  the  recent  foreign 
shows,  it  would  be  well  worth  while. 


Austria     Demands     Import     Payments    in  Gold 

THE  Austrian  Government  recently  e»\acted  an  order  Tariff                                                               Duty  for  100  Kilo- 
demanding    payment    of    import    dut-es    on    certain  Number             Designation  of  Article                 gramfe  in  Kronen 
articles  in  gold.     Included  in  the  list  of  these  articles  a.  Up  to  400  kilograms 150 

are  the  following  automotive   products:  b- ^^'^^  than  400  up  to  1800  kilo- 

^  grams    120 

Tariff                                                                           Duty  for  100  Kilo-  ^-  ^[^l^^^^""  ^^^^  "^  ^"^  ^^^^  ^^"^               iqq 

Number            Designation  of  Article                   grams  in  Kronen  ^  0^^*^3200  kilograms    . '. . .  *. ". ".  *. ".                 60 

553     Automobiles,    also    dismantled,    and  Motorcycles     belong     to     the     same 

complete    chassis    with    a    weight  tariff  number  as  automobiles. 

for  the  piece  of:  320  e.    Pneumatics  (tubes  and  covers)  .  .  .                150 
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Motor  Bus  Becomes  Vital  Transpor- 
tation Factor  in  This  Country 

There  are  450  regular  bus  lines  now  operating  in  this  country,  according 
to  the  best  available  figures.  This  article  traces  the  growth  of  bus  trans- 
portation, gives  a  picture  of  the  present  situation,  and  points  out  the  part 
to  be  played  by  the  truck  manufacturer  in  developing  a  great  potential 
market.    Progress  in  design  an  important  factor. 

By  Sinclair  Gluck* 


JUST  as  the  automobile  had  reached  a  high  efficiency 
of  design  before  the  motor  truck  began  to  develop, 
so  the  motor  truck  had  attained  a  wide  variety  of 
design,  of  model  and  of  use  before  the  motor  bus  was 
seriously  considered  as  a  nation-wide  transportation  fac- 
tor. 

The  available  production  capacity  of  the  motor  truck 
industry,  together  with  the  experience  in  design  pos- 
sessed by  motor  truck  engineers,  makes  the  motor  truck 
manufacturer  the  logical  builder  of  vehicles  for  bus 
transportation.  The  potential  possibilities  of  the  bus 
field  are  rapidly  becoming  more  widely  recognized,  and 
the  picture  of  the  wide  development  in  England  recently 
given  by  Walter  Jackson  in  Automotive  Industries 
served  to  visualize  the  possibilities  of  development  in  a 
general  way. 

The  truck  manufacturer,  however,  is  naturally  inter- 
ested in  the  domestic  market;  in  the  actual  sales  possi- 
bilities, as  well  as  in  the  long  range  view  of  bus  develop- 
ment. With  this  thought  in  mind,  it  is  pertinent  to  ex- 
amine at  this  time  the  present  status  of  the  motor  bus  in 
the  United  States,  the  lines  along  which  its  development 
has  taken  place  thus  far,  and  the  probable  future  which 
lies  ahead. 

Accurate  figures  as  regards  the  number  of  motor  buses 
operating  in  this  country  are  not  available  at  present. 
This  is  due  partly  to  a  lack  of  definition  of  terms  and 
partly  to  lack  of  proper  registration  facilities.  An  esti- 
mate can  be  made,  however,  accurate  enough  to  give 
some  picture  of  the  present  scope  of  bus  development. 

20,000  Buses  in  Operation 

The  N.  A.  C.  C.  estimates  that  there  are  20,000  motor 
buses  operating  in  the  United  States  at  the  present  time. 
Numerous  regular  bus  lines  have  been  developed  in  vari- 
ous parts  of  the  country,  and  the  most  recent  estimate 
compiled  by  The  Commercial  Vehicle  shows  that  there  are 
about  450  such  lines.  These  figures  do  not  include  jitneys 
or  similar  hindrances  to  sound  motor  bus  development. 
With  these  figures  as  a  background  the  field  can  be  ex- 
amined more  specifically  as  regards  mechanical  proba- 
bilities and  commercial  growth. 

The  original  truck  was  simply  a  goods  body  on  a  pas- 
senger car  chassis.  Later  the  developments  of  the  truck 
were,  for  the  most  part,  developments  of  passenger  car 
parts  with  a  special  eye  to  truck  requirements  in  the 
new  field  of  the  latter.     In  the  same  way,  the  original 

♦Managing    editor.    The    Commercial    Vehicle. 


bus  was  and  for  the  most  part  still  is  a  bus  body  mounted 
on  a  truck  chassis.  Such  changes  as  have  been  made  up 
to  date  are,  for  the  most,  developments  of  truck  parts 
with  a  special  eye  to  bus  requirements. 

At  present,  the  special  bas  chassis  is  in  an  experi- 
mental stage.  With  certain  exceptions  the  manufacture 
of  buses  has  been  in  the  hands  of  the  truck  manufactur- 
ers and  the  sale  of  buses  has  been  a  side  issue  of  their 
business.  Naturally,  the  manufacturer  has  sold  the 
chassis  which  he  has  on  hand  rather  than  design  a  new 
model  for  bus  use.  In  some  cases  the  truck  chassis  has 
proved  serviceable  for  bus  use.  In  other  cases  it  has 
not. 

To  some  extent  the  truck  manufacturers  have  experi- 
mented with  a  wider,  lower  chassis  for  bus  purposes  and 
with  other  variations  from  the  truck  chassis.  But  paral- 
lel with  the  manufacture  and  sale  of  truck  chassis,  or 
slightly  modified  truck  chassis,  for  bus  purposes,  has 
been  the  development  of  an  ideal  bus  chassis  by  the  bus 
interests. 

Fifth  Avenue  Type 

The  biggest  and  best  known  bus  company  in  the  United 
States  is  the  Fifth  Avenue  Coach  Co.  Back  in  1904 
R.  W.  Meade,  who  was  at  that  time  president  of  the 
Fifth  Avenue  Coach  Co.,  went  to  Europe  and  selected  the 
DeDion-Bouton  bus  chassis.  This  design  was  used  by 
the  Fifth  Avenue  Coach  Co.  until  1915  when  the  com- 
pany began  building  its  own  buses,  for  its  own  use.  This 
model  had  practically  the  same  design  in  chassis,  gear- 
box and  clutch  as  the  DeDion-Bouton.  And  quite  recent- 
ly this  big  bus  company  has  announced  the  fact  that  it 
is  now  manufacturing  buses  for  sale  to  other  com- 
panies. 

Although  the  bus  is  still  closely  linked  with  the  truck 
as  to  chassis,  it  has  developed  more  extensively  along  its 
own  lines  as  to  types  of  bodies  and  capacities  of  bodies. 

The  different  types  of  motor  buses  now  in  use  on  the 
streets  and  highways  can  be  divided  roughly  into  three 
classes.  First,  the  highly  specialized  big  double-decker 
for  use  in  big  cities,  where  the  traffic  justifies  a  carrying 
capacity  of  50  passengers  or  more.  Second,  the  smaller, 
single-deck  bus  for  crosstown  runs,  for  urban  and  inter- 
urban  runs,  for  use  as  street  car  line  and  railway  line 
feeders  and  for  hotel-depot  work.  And,  third,  the  sight- 
seeing bus. 

At  present  the  first  type  of  bus  is  in  use  in  only  three 
cities  in  the  United  States,  although  it  is  used  much 
more  extensively  in  England.     The  Fifth  Avenue  Coach 
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Co.  operates  265  buses  of  this  type  in  New  York  City. 
These  buses  accommodate  44  and  47  passengers.  The 
Pifth  Avenue  Coach  Co.  has  recently  installed  a  new 
type  of  bus  which  is  lower  built  and  which  accommodates 
51  passengers.  The  Chicago  Motor  Bus  Co.  operates  50 
double-deckers  in  Chicago.  This  company  has  also  added 
4V  new  type  of  double-decked  bus  recently  with  the  upper 
deck  inclosed.  The  older  type  accommodates  51  pas- 
sengers; the  newer  type,  60.  Finally,  the  Detroit  Motor 
Eus  Co.  operates  70  double-deck  buses  in  Detroit.  These 
buses  accommodate  48  passengers  each. 

The  second  class  of  bus  is  much  the  largest.  It  in- 
cludes vehicles  of  capacities  ranging  from  12  up  to 
about  30  passengers.  The  bodies  of  these  buses  vary 
in  arrangement,  some  having  cross  seats  like  a  railway 
car,  some  having  forward  and  aft  seats  like  a  closed 
street  car  and  some  being  equipped  with  a  combination  of 
these  two  types.  In  this  class  of  vehicle  there  are  varia- 
tions of  design  also.  The  vast  majority  of  this  class 
■of  bus  for  public  passenger  service  are  one-man  operat- 
ed vehicles,  with  the  entrance  and  exit  door  on  the  side, 
near  the  driver's  seat.  The  fore  and  aft  type  of  design 
seems  most  popular,  especially  for  work  in  districts  where 
traffic  is  heavy  at  certain  hours,  because  this  arrange- 
ment of  seats  leaves  more  standing  room. 

The  third  type  of  bus,  the  sight-seeing  bus,  is  usually 
an  open  vehicle,  with  the  seats  running  from  side  to  side 
and  with  doors  on  either  side  for  each  seat.  These  are 
built  to  accommodate  from  20  to  40  passengers.  They 
are  used  in  large  numbers  in  New  York  City,  in  Wash- 
ington, D.  C,  and,  in  California.  But  a  good  deal  of 
jouncing  and  discomfort  to  passengers  is  one  of  the 
drawbacks  of  a  motor  bus  body  extending  far  beyond 
the  rear  wheels.  And.  the  sight-seeing  bus  is  usually 
■of  this  type. 

The  Sphere  of  Usefulness 

The  sphere  of  usefulness  of  the  motor  bus  is  already 
an  extensive  and  a  varied  one. 

The  motor  bus  has  its  place  in  the  large  city  where  it 
can  supplement  street  car  and  underground  transporta- 
tion and  relieve  congestion. 

It  has  its  place  in  the  small  town,  where  it  can  sup- 
ply transportation  facilities  to  passengers  too  limited 
in  number  to  justify  the  installation  of  a  street  car  line. 

There  is  a  big  sphere  for  buses  in  suburban  districts, 
both  as  transportation  lines  to  and  from  the  shopping 
and  marketing  districts  of  the  nearby  city  and  as  a  sup- 
plement to  street  car  lines.  In  the  latter  case  the  buses 
act  as  feeders,  bringing  the  passengers  from  outlying 
districts  to  central  points,  where  their  numbers  make  a 
street  car  line  a  paying  proposition. 

Finally  there  is  the  interurban  field,  where  bus  lines 
•connect  small  towns  in  a  net-wo'k  of  transportation. 
This  is  a  peculiarly  valuable  field  for  buses,  because 
there  are  many  such  towns  from  and  to  which  there  is 
too  little  passenger  travel  to  justify  the  more  expensive 
installation  of  an  interurban  trolley  line. 

Lastly,  there  is  an  interurban  field  for  the  bus  in  con- 
nection with  freight  transportation.  This  is  shown  by 
the  success  of  the  Tidewater  Lines  in  southern  Mary- 
land. This  concern  operates  both  buses  and  trucks,  tak- 
ing care  of  both  passenger  and  freight,  transportation 
throughout  a  big  territory  heretofore  ser\  ed  by  no  mod- 
ern transportation  system. 

Like  the  truck,  the  bus  has  proved  and  is  proving  a 
Tiational  asset.  It,  too,  has  made  for  better  roads,  be- 
cause it  cannot  operate  efficiently  over  very  poor  roads. 
And  by  linking  up  isolated  districts  with  towns  and 
cities  it  has  increased  land  values  of  sites  for  suburban 
homes   and  has  brought  many   shoppers  to  the  towns. 


This  in  turn  has  increased  sales  and  industry  generally 
in  small  towns  and  cities,  by  bringing  to  the  shopping 
districts  outlying  settlers  and  farmers  who  previously 
ordered  their  purchases  from  big  mail-order  houses — 
or  went  without. 

Curiously  enough,  buses  will  also  have  a  considerable 
future  influence  upon  education,  an  influence  which  is 
already  making  itself  felt.  In  rural  districts  where  there 
were  no  transportation  facilities,  we  formerly  had  tiny 
rural  schools  dotted  over  the  countryside,  sometimes  a 
school  to  each  village.  This  meant  a  multiplicity  of 
teachers,  who  were  poorly  paid  and  accordingly  ineffi- 
cient. But  bus  transportation  has  promoted  and  is  still 
promoting  the  larger  rural  school,  centrally  located,  to 
which  school  children  are  brought  by  bus  from  all  the 
surrounding  districts  and  villages.  This  means  fewer 
and  better  teachers  and  better  education  in  consequence. 

The  Bus  Will  Supplement,  Not  Supplant,  the  Street  Car 

The  bus  can  never  replace  the  street  car  altogether, 
for  its  function  is  to  supplement,  not  supplant,  the  street 
car.  But  it  has  had  a  salubrious  effect  in  several  in- 
stances in  improving  street  car  service  through  compe- 
tition. The  passenger  transportation  of  the  United 
States,  for  short  haul  work,  is  still  in  a  fluid  state. 
When  it  solidifies,  the  street  car  line  and  the  bus  will 
each  have  a  place  and  a  clearly  defined  place.  In  the 
meantime,  there  is  competition.  Tbis  has  meant  a  cer- 
tain amount  of  confusion,  friction  and  duplication  of 
effort.  But  the  effect  of  bus  competition  on  street  car 
lines  has  been  good  rather  than  bad  in  that  it  caused 
street  car  lines  to  improve  their  service  in  many  instances 
in  their  fight  to  retain  their  place  in  the  public  regard, 
and  gave  the  public  a  new  idea  of  transportation. 

In  many  instances  the  bus  has  also  relieved  conges- 
tion and  real  hardship  for  the  traveling  public. 

The  principal  advantages  of  the  bus,  in  comparison 
with  the  street  car,  are  two :  Cheapness  of  installation 
and  flexibility.  In  certain  districts  and  under  certain 
conditions,  these  are  outweighed  by  the  advantage  which 
the  street  car  possesses,  in  its  ability  to  carry  more  pas- 
sengers. But  in  other  instances  the  advantages  of  the 
bus  outweigh  those  of  the  street  car.  And  in  these  last 
the  bus  will  eventually  be  established. 

This  fact  has  led  to  an  interesting  development.  The 
street  car  lines  in  certain  districts,  unwilling  to  give  up 
their  overhead  wire  installation,  but  recognizing  the  ad- 
vantage of  flexibility,  are  installing  trackless  trolleys. 
These  are  buses  mounted  on  pneumatics  but  operated  by 
electricity  from  an  overhead  trolley. 

Overhead  Trolley  Bus  and  Flanged  Wheel  Bus 

These  installations  have  been  tried  out  in  various 
parts  of  the  United  States  and  England,  notably  in  Tees- 
side  and  York  in  England  and  in  Staten  Island,  N.  Y. ; 
St.  Louis,  Mo.,  and  Richmond,  Va.,  in  the  United  States. 
Where  the  overhead  wires  and  powder  houses  are  already 
installed,  these  may  be  cheaper  than  gasoline  buses  to 
operate,  although  if  depreciation  on  this  equipment  is 
taken  into  consideration,  even  this  is  doubtful.  But  the 
principal  argument  against  this  type  of  equipment  is 
that,  while  it  permits  a  certain  amount  of  flexibility  in 
passing  other  traffic  and  can  drop  its  passengers  at  the 
curb  instead  of  in  the  middle  of  the  street,  it  is  still 
tied,  by  the  overhead  wires,  to  a  certain  route.  Thus  a 
parade  or  a  fire  can  tie  it  up  like  the  street  car.  And 
a  shifting  or  a  development  of  population  can  leave  it 
high  and  dry  like  the  street  car. 

Another  interesting  development  and  one  which  has 
taken  exactly  the  opposite  tack  is  the  flanged  wheel  bus, 
designed  to  operate  on  tracks.    In  certain  cases  this  also 
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has  its  value,  in  that  it  is  cheaper  to  operate  than  a 
train  of  cars  and  can  take  care  of  the  passenger  and 
freight  traffic  on  a  little  used  branch  line  railway  with  a 
short  run. 

In  the  opinion  of  the  writer,  both  these  developments 
will  be  restricted  in  their  use  and  while  they  have  their 
value  in  isolated  instances,  they  will  not  be  of  material 
influence  on  the  transportation  problem. 

The  future  of  the  bus  in  transportation  has  already 
been  indicated  by  its  present  development.  Such  further 
development  as  there  will  be  will  probably  be  along  the 
lines  of  better  design  rather  than  of  different  use.  The 
bus  will  be  more  extensively  used  than  at  present,  but 
it  will  be  used  in  much  the  same  way  as  at  present.  Fu- 
ture changes  will  be  changes  in  design  rather  than  in 
application. 

In  the  opinion  of  the  writer,  the  average  truck  chassis 
is  not  ideal  for  bus  work.  The  truck  chassis  is  too  high. 
It  has  too  short  a  wheelbase  and  too  narrow  a  tread. 
And  a  better  spring  suspension  for  bus  purposes  can  and 
will  be  designed  than  that  with  which  trucks  are  now 
equipped  and  which  is  highly  suitable  to  truck  work. 

It  is  interesting  to  note  the  opinions  of  automotive 
manufacturers  themselves  on  this  subject,  and  on  the 
subject  of  future  bus  business  in  general. 

A  prominent  motor  truck  axle  manufacturer  writes  as 
follows:  "We  believe  that  the  volume  of  motor  bus 
transportation  and  its  possible  expansion  are  tremen- 
dous, and  will  grow  with  the  increase  of  good  roads  until 
we  have  intertov^ni  connections  between  all  of  the  more 
important  towns  and  villages  in  the  country. 

"We  believe  there  will  be,  in  a  general  way,  three  types 
of  buses:  One  for  strictly  city  use,  with  low,  wide  bodies 
and  second  stories;  larger  intercity  buses  of  about  30  to 
36  passenger  capacity;  and  smaller  buses  for  intertown 
or  town  work  in  small  communities,  this  last  type  to  have 
a  capacity  of  from  12  to  16  passengers. 

"There  are  certain  changes  in  chassis  design  necessary 
and  the  present  types  of  motor  truck  chassis  are  not 
satisfactory  in  their  entirety  for  motor  bus  work.  The 
motor  bus  must  be  built  closer  to  the  ground,  with  a 
liberal  width  of  body  and  a  better  spring  suspension. 
The  high  speed  pneumatic  work  places  a  greater  strain 
on  all  of  the  units  entering  into  the  construction  of  the 
bus  than  is  the  case  in  the  ordinary  motor  truck,  and  in 
designing  motor  buses  this  must  be  taken  into  considera- 
tion, as  well  as  construction  which  will  enhance  the 
safety  of  the  passengers.  For  instance,  in  the  axle  con- 
struction more  generous  brakes  must  be  provided;  and 
axles  of  the  full  floating  type  should  be  used  so  that 
shaft  breakage  will  not  endanger  the  lives  of  the  pas- 
sengers." 

A  letter  from  the  Pierce-Arrow  Motor  Car  Co.  may  be 
quoted  on  the  question  of  speed,  etc.:  "We  are  thor- 
oughly convinced  that  the  future  of  the  motor  bus  is  posi- 
tively assured  and  this  fact  is  based  upon  the  investiga- 


tions which  we  have  made  concerning  the  use  of  buses 
by  the  steam  and  electric  railroads  and  also  private 
transportation  companies.  In  each  instance  where  buses 
have  been  installed  the  results  have  far  exceeded  our 
expectations.  The  buses  which  we  installed  at  Albany 
are  in  operation  17  hours  a  day  consecutively  and  each 
bus  handles  between  750  and  1000  people  at  a  6-cent 
fare. 

"...  We  feel  that  a  speed  of  25  miles  an  hour  is 
all  tha*-  is  necessary  to  handle  any  city  traffic,  and  if 
such  a  speed  is  used  in  suburban  districts,  the  same  vol- 
ume of  people  can  be  handled  at  a  far  less  depreciation 
of  the  vehicle." 

Fuller  &  Sons  Manufacturing  Co.  make  some  interest- 
ing points:  "We  believe  that  in  the  smaller  cities  up 
to  40,000,  bus  service  will  predominate,  but  as  cities 
grow  larger  there  will  be  both  buses  and  electric  serv- 
ice. .  .  .  Thei'e  is  a  great  future  for  the  motor  bus 
in  intercity  runs.  ...  As  the  bus  lines  prove  their 
stability  there  will  be  a  greater  number  of  city  people 
who  will  have  their  homes  in  the  outskirts  of  the  city, 
as  in  instances  where  interurban  lines  run  out  from  the 
cities." 

On  the  subject  of  future  bus  types,  the  Walker  Axle 
Co.  has  this  to  say:  "The  future  motor  bus  resolves  it- 
self into  two  general  types,  according  to  our  estimation: 
One,  the  large  bus  carrying  approximately  55  passen- 
gers, possibly  double-deck,  to  handle  traffic  in  thickly 
populated  districts  where  short-haul,  frequent-stop  busi- 
ness will  be  found;  the  other,  the  general  type,  will  be 
the  light,  high-speed  bus  with  possibly  20-28  passenger 
maximum  capacity,  equipped  with  pneumatic  tires,  to 
handle  express  service  in  the  city,  rural  school  service 
and  intercity  service.  In  both  these  types  of  motor  bus 
the  equipment  will  certainly  have  to  be  of  special  de- 
sign. 

"In  the  case  of  the  large  bus,  axles  will  have  to  be  of 
such  a  nature  that  the  center  of  gravity  of  the  truck 
unit  will  be  brought  as  close  to  the  ground  as  possible. 
The  tread  or  track  of  the  axle  will  have  to  be  consider- 
ably wider  than  at  present." 

According  to  Walter  E.  Parker,  president  of  the  Com- 
merce Motor  Car  Co.:  "The  fast  growing  use  of  motor 
bus  transportation  gives  promise  of  phenomenal  develop- 
ment during  the  next  few  years.  These  years  will  see 
the  foundation  of  fortunes  laid  that  will  compare  with 
those  which  accompanied  the  development  of  the  inter- 
urban traction  lines." 

This  general  picture  of  the  motor  bus  situation  in  the 
United  States,  coupled  with  the  recent  survey  of  the 
British  development  will  visualize  for  the  truck  manu- 
facturer the  scope  of  this  field.  There  is  an  immediate 
market  of  limited  proportions  and  a  future  market  of 
wide  proportions.  The  rate  of  growth  will  depend  to  a 
large  extent  upon  the  progress  in  bus  design,  and  the 
marketing  methods  of  the  manufacturer. 


Motor  Fuel  from  Waste  Materials 


PROSPECTS  of  adding  materially  to  the  supply  of 
liquid  fuel  from  the  manufacture  of  alcohol  from 
British-grown  sources  are  remote,  says  a  report  by  the 
Fuel  Research  Board  of  England.  Reference,  however, 
is  made  to  experiments  in  the  growing  of  Jerusalem 
artichokes,  and  it  is  suggested  that  a  scheme  of  co- 
operative farming,  including  dairy  farming  and  pig  keep- 
ing, combined  with  the  manufacture  of  alcohol  and  cellu- 
lose, might  be  a  means  of  relieving  the  fuel  situation,  re- 
claiming waste  lands  and  increasing  the  food  supply. 


The  report  continues  that  research  work  for  a  process, 
chemical  or  bacteriological,  to  produce  alcohol  commer- 
cially from  waste  vegetable  materials  has  not  yet  reached 
a  stage  where  its  possible  industrial  application  can  be 
practically  considered;  the  discovery  of  such  a  process, 
however,  where  locally  applicable,  probably  offers  the 
best  chance  of  a  large  scale  production  of  power  alcohol. 

The  report  is  the  result  of  a  questionnaire  dealing 
with  the  possibilities  of  producing  alcohol  within  the 
British  Empire  for  use  in  internal  combustion  engines. 
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Economic  Problems  of  Highway 

Construction 

The  highway  engineer  must  have  a  broad  knowledge  of  the  various  eco- 
nomic factors  in  order  to  design  efficient  roads.  Relative  proportion  of 
heavy  and  light  loads  to  the  traffic  is  an  important  factor.  Greater  cost  of 
a  stronger  road  must  balance  against  low  operating  cost  of  heavy  trucks. 

By  H.  S.  Fairbanks* 


TO  one  familiar  with  the  history  and  interested  in 
the  future  of  American  highway  building  there  is 
nothing  more  reassuring — nothing  which  seems 
to  give  better  promise  of  healthy  development — than  the 
general  recognition  of  the  existence  of  numerous  prob- 
lems which  remain  to  be  solved.  At  a  time  not  so  remote 
as  to  be  beyond  the  span  of  a  young  man's  experience 
it  would  have  been  almost  heresy  to  doubt  that  the  last 
word  had  been  spoken  on  the  subject  of  highway  design 
and  construction.  Highway  builders  were  sure  of  them- 
selves then — sure  of  their  principles,  at  least,  and  their 
main  efforts  were  directed  to  the  standardization  of 
practices  to  conform  to  this  or  that  method  which  had 
been  found  successful. 

Knowing  very  little  of  how  they  did  it,  road  builders 
of  that  day  were  yet  able  to  build  to  the  full  satisfaction 
of  the  traffic  of  the  time,  a  horse-drawn  traffic  that 
moved  on  steel-tired  wheels.  Then  came  the  automobile 
to  jar  the  universal  complacency  and  later  the  motor 
truck  to  shatter  it  to  bits,  with  the  war's  intensified 
heavy  traffic  to  grind  the  bits  to  powder,  then  for  a  sea- 
son hopelessness,  when  engineers  saw  their  best  roads 
utterly  demolished  by  trains  of  army  trucks  without  an 
idea  as  to  how  they  were  to  be  replaced. 

Big  Problems  to  Be  Solved 

Then  came  the  dawning  of  the  realization  that  there 
were  some  highway  problems  to  be  solved,  some  big 
problems  that  go  to  the  very  fundamentals  of  highway 
engineering.  To  the  Bureau  of  Public  Roads  came  the 
first  realization  of  the  bigness  of  these  problems,  and 
it  set  to  work  immediately  to  gather  the  facts  necessary 
to  place  highway  construction  upon  a  more  scientific 
basis.  In  this  work  the  bureau  has  been  followed  by 
many  of  the  State  highway  departments  and  by  the 
laboratories  of  a  number  of  universities.  At  first  the 
researches  of  the  various  agencies  were  carried  on  along 
the  lines  which  appeared  to  each  as  the  most  desirable, 
and  there  is  no  doubt  that  some  of  the  ground  has  been 
covered  by  more  than  one  investigator  with  resulting 
waste  of  effort.  This  condition  should  now  be  remedied 
through  the  instrumentality  of  the  National  Research 
Council,  which  is  undertaking  to  correlate  and  co-ordi- 
nate the  work  of  the  several  agencies,  parceling  out  to 
each  a  definite  part  of  the  whole,  and  knitting  together 
the  results  of  their  labors  to  form  a  complete  fabric  of 
scientifically  obtained  fact. 

The  researches  in  which  the  greatest  progress  has 
been  made  have  dealt  principally  with  the  physical  prob- 

•Senlor  engineer,  Bureau  of  Public  Rocads.  Sligrhtlv  condensed  from 
an  article  printed  in  The  Washington  Engineer. 


lems  involved  in  the  design  of  the  roads.  But  even  more 
important  than  some  of  the  physical  problems  are  those 
of  an  economic  nature  which  condition  the  character  of 
the  physical  construction.  By  far  the  majority  of  con- 
siderations influencing  the  location  and  type  of  the  road 
are  economic  and  not  physical  considerations. 

Character  of  Traffic 

Thus  one  of  the  first  things  that  must  be  known  before 
any  highway  can  be  intelligently  designed  is  the  char- 
acter of  the  traffic  it  will  carry.  In  this  respect  the  rail- 
road engineer  has  a  comparatively  simple  problem.  The 
traffic  he  prepares  for  is  more  or  less  definitely  pre- 
dictable. But  for  the  highway  engineer  the  future  is 
cloaked  in  uncertainty.  This  much  he  can  be  reasonably 
sure  of,  the  traffic  of  the  past  is  no  sure  index  of  the 
traffic  of  the  future.  The  past  use  of  the  road  has  been 
governed  by  its  physical  condition.  When  its  physical 
condition  is  altered  the  traffic  which  uses  it  will  change. 

For  purposes  of  design  the  engineer  must  know  both 
the  approximate  volume  of  the  future  traffic  and  the 
weight  of  the  heaviest  vehicle.  Knowledge  of  the  volume 
of  traffic  is  needed  principally  to  determine  the  width  of 
the  road,  the  attrition  of  the  surface,  a  function  of 
volume  being  practically  negligible  when  the  lax'ge  ma- 
jority of  vehicles  are  rubber-tired.  The  maximum  ve- 
hicular weight  is  required  to  determine  the  strength 
of  the  road's  surface.  In  this  determination  volume 
plays  an  important  part.  It  is  possible  that  the  repeti- 
tion of  maximum  loads  may  serve  to  fatigue  the  road 
structure  and  cause  it  to  break  down  under  a  load  which 
it  would  carry  safely  if  applied  only  occasionally.  But, 
broadly  speaking,  the  road  must  be  designed  to  carry 
the  heaviest  load  that  will  be  applied  to  it,  whether 
that  load  is  applied  few  or  many  times. 

If  this  were  all  the  information  required,  therefore, 
the  economic  problem  would  not  be  difficult.  We  could 
assume  with  practical  certainty  that  every  road — no  mat- 
ter what  its  location — would  occasionally  have  to  carry 
the  heaviest  vehicle  manufactured,  and,  since  the  policy 
of  vehicle  manufacturers  is  to  restrict  the  weight  to 
a  standard  maximum,  this  would  not  be  difficult  to  deter- 
mine. As  volume  of  traffic  (assuming  that  it  is  rubber- 
tired)  has  practically  no  effect  upon  the  design  of  the 
surface  except  as  it  concerns  width,  the  conclusion  would 
necessarily  be  that  all  roads  must  be  constructed  of 
equal  strength  and  that  the  only  permissible  variation 
is  in  their  width. 

Such  a  conclusion,  while  entirely  consistent  with  the 
physical  requirements  of  unregulated  traffic,  fails  to  take 
account  of  all  the  economic  facts.    Large,  heavy  vehicles 
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are  used  in  preference  to  small,  light  vehicles  because 
their  relative  cost  of  operation  is  lower.  One  hundred 
tons  transported  in  five-ton  vehicles  will  be  moved  at 
lower  cost  than  if  it  is  carried  in  one-ton  vehicles;  but 
to  operate  the  heavier  vehicles  requires  a  heavier  and 
more  expensive  road.  The  economic  problem,  therefore, 
is  to  balance  the  greater  cost  of  the  stronger  road 
against  the  lower  operating  cost  of  the  heavier  vehicle. 

To  determine  how  much  more  can  be  economically  ex- 
pended to  build  a  road  for  traffic  of  five-ton  instead  of 
two-ton  vehicles  the  saving  in  cost  of  operation  per  ton- 
mile  must  be  multiplied  by  the  number  of  ton-miles  car- 
ried during  the  year,  and  the  result  will  be  an  annual 
saving  in  operation  which,  capitalized,  is  the  amount 
that  can  be  spent  to  strengthen  the  road  to  carry  five- 
ton  instead  of  two-ton  vehicles. 

It  must  be  evident,  therefore,  that  if  only  a  few  of 
the  heavier  vehicles  use  a  given  road,  the  saving  in 
operating  cost  by  their  use  cannot  be  sufficient  to  justify 
the  additional  expense  of  the  stronger  road,  while  if 
the  traffic  of  such  vehicles  is  large,  the  saving  may 
more  than  offset  the  greater  construction  cost.  It  ap- 
pears, therefore,  that  the  facts  with  regard  to  traffic 
that  must  be  known  before  any  intelligent  decision  as 
to  the  type  and  dimensions  of  the  road  can  be  reached 
are  as  follows : 

1.  The  maximum  weight  of  vehicle. 

2.  The  volume  of  traffic. 

3.  The  relative  proportion  of  heavy  and  light  loads 
in  the  traffic. 

It  is  this  last-named  fact  that  is  difficult  to  determine 
in  advance  of  construction.  In  its  unimproved  condition 
it  is  likely  that  the  road  has  been  used  by  but  few  heavy 
vehicles,  simply  and  solely  because  of  its  condition. 
When  the  condition  is  improved  the  chances  are  that 
the  number  of  large  vehicles  that  will  be  operated  over 
it  will  be  increased.  How  great  will  be  this  increase 
and  what  expenditure  for  road  improvement  will  be 
justified  by  it  is  the  road  builder's  problem. 


Unfortunately  the  uncertainty  goes  deeper  than  the 
mere  question  of  first  cost.  Supposing  that  it  be  decided 
upon  purely  financial  considerations  to  build  30  miles 
of  a  given  road  outward  from  a  city  as  a  five-ton  road. 
For  that  distance,  let  us  say,  it  is  anticipated  that  the 
road  will  carry  a  sufficient  number  of  five-ton  vehicles 
to  justify  the  construction  of  the  five-ton  surface.  Be- 
yond the  30-mile  point  such  a  showing  cannot  be  made, 
and  it  is  decided  to  provide  for  vehicles  no  heavier  than 
three  tons.  What,  then,  is  to  be  done  about  the  occasional 
five-ton  vehicle  which  it  is  desired  to  operate  to  the  town 
or  village  60  miles  from  the  city?  Is  its  operation  beyond 
the  30-mile  point  to  be  prevented  by  police  regulation? 
Then  we  must  take  into  our  financial  computations  the 
cost  of  policing  the  junctions  of  heavy  and  light  traffic 
roads.  The  strict  enforcement  of  such  a  regulation  will 
mean  one  of  two  things,  either  of  which  will  add  to 
transportation  costs.  Either  the  cargo  of  the  heavy  truck 
must  be  trans-shipped  to  a  lighter  vehicle  at  the  junction 
of  the  light  traffic  road  or  matter  destined  for  points 
beyond  the  junction  will  have  to  be  shipped  all  the  way 
in  light  trucks.     Which  way  does  economy  lie? 

The  question  will  never  be  definitely  answered  except 
in  connection  with  the  special  conditions  surrounding 
each  case,  but  there  are  a  number  of  general  questions, 
which  will  arise  in  every  case,  which  deserve  immediate 
attention  by  those  who  aie  working  to  solve  the  newly 
recognized  highway  problems.  Such  matters  as  the  oper- 
ating cost  of  motor  vehicles;  the  economic  motor  truck 
haul  in  competition  with  steam  and  electric  and  water- 
way transportation,  and  in  the  absence  of  such  competi- 
tion; the  highway  traffic  contributions  of  the  principal 
industries;  the  relation  of  cities  and  the  distance  be- 
tween them  to  the  character  of  highway  traffic — these  are 
matters  requiring  general  study  for  application  to  par- 
ticular cases.  In  view  of  their  manifest  importance  it 
is  difficult  to  understand  why  they  have  not  already 
received  the  careful,  scientific  study  that  is  being  given 
to  the  solution  of  the  more  important  physical  problems. 


Trucks  and  Tractors  on  the  American  Desert 


IN  this  period  of  slow  movement  of  tractors  and  care- 
ful buying  of  motor  trucks,  a  new,  and  promising 
field,  of  an  area  equivalent  to  almost  one-third  of  that 
of  the  United  States,  has  just  been  opened  to  the  manu- 
facturer, salesman  and  demonstrator.  This  is  the  Amer- 
ican desert,  especially  that  part  of  it  which  lies  in  Ne- 
vada, Utah  and  California.  Part  of  this  opening  up  of 
the  Great  American  Desert,  especially  at  its  northern 
end,  is  due  to  the  plans  of  the  new  $25,000,000  coal,  coke, 
iron  and  steel  merger,  which  is  combining  the  raw  mate- 
rials of  Utah's  mines,  with  the  steel  mills  on  the  Pacific 
Coast.  Another  important  factor  in  the  introduction 
of  motor  trucks  and  tractors  to  the  desert  has  been  the 
West  End  Chemical  Company  of  Oakland,  Cal.  This  cor- 
poration, which  has  just  discovered  a  mountain  contain- 
ing 300,000  tons  of  Colemanite  (borate  of  lime),  has 
been  able  to  develop  its  property,  carry  its  crystalline 
ores  to  the  mills  and  to  the  railroad,  solely  through  the 
operation  of  a  fleet  of  road  tractors,  tractors  and  motor 
trucks.  Through  its  example,  other  mines  in  this  sec- 
tion, which  have  been  unable  to  reach  maximum  produc- 
tion, and,  very  often,  any  production  at  all,  by  means  of 
mule-drawn  transportation,  are  turning  to  the  truck  and 
the  tractor,  especially  the  road  tractor,  following  the  ex- 
ample of  the  West  End  Chemical  Company. 

The  road  tractor,  with  its  steel  wagon  trailers,  has 
completely  driven  the  20-mule  team  and  the  largest  wa- 
gons in  the  world  from  the  trails  of  the  desert,  and  it  re- 


mains for  the  truck  and  tractor  builders  and  the  trans- 
portation and  distribution  engineers  to  fill  this  field 
with  their  automotive  vehicles.  Development  of  this 
area  would  also  bring  transportation  to  the  vast  deposits 
of  ores  in  this  desert,  which  are  now  dormant  because 
of  lack  of  this  very  transportation  and  distribution  >V3- 
tem  and  means. 


Saving  Russia  with  Tractors 

A  SIMPLE,  though  somewhat  bold  and  costly  plan  to 
help  save  Russia  was  presented  recently  to  the  Inter- 
national Labor  Conference  at  Geneva.  It  involves  send- 
ing great  fleets  of  tractors  into  the  vast  grain  districts 
of  that  country,  with  men  qualified  to  teach  the  Russians 
how  to  run  them. 

Undoubtedly  this  plan  would  do  a  great  deal  towards 
restoring  the  wealth  of  Russia,  for  development  of  her 
farming  lands  will  accomplish  that  result.  Conditions 
there  are  not  exactly  such  at  present,  however,  that  the 
American  manufacturer  is  willing  to  invest  any  large 
sums  of  money  in  any  industry  there,  but  such  conditions 
cannot  last  always.  There  will  come  a  time  when  Russia 
will  become  a  factor  in  world  commerce,  and  when  that 
time  appears  it  would  he  a  good  idea  for  American  tractor 
manufacturers  to  be  ready  to  step  in  and  do  their  share 
in  redeveloping  the  vast  farming  areas,  and  incidentally 
make  a  profit  for  themselves. 
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new  straight-line  flat  cowl,  flat  hood  type  of  line  which 
seems  to  be  rapidly  gaining  favor.  The  steel  disk  wheels 
blend  very  harmoniously  with  this  type  of  line.  The  car 
is  low  so  that  the  driver's  eye  is  about  on  the  same  level 
as  if  he  were  walking  along  the  street.  The  car  weighs 
2400  lb.  and  carries  a  SVs  by  4l^  six-cylinder  engine.  It 
is  mounted  on  115  in.  wheelbase. 

The  chassis  layout  for  this  new  car  is  very  clean.  The 
hand  brake  is  on  the  front  end  of  the  propeller  shaft. 
There  is  only  one  universal  in  the  drive,  which  is  a 
Hotchkiss  type  with  long  semi-illiptic  springs.  The  en- 
gine is  unit  powerplant  mounted  directly  in  the  main 
frame,  the  arms  on  the  bell  housing  acting  as  a  substan- 
tial cross  member.  There  is  a  cross  member  a  little  be- 
hind the  center  of  length  of  the  chassis,  this  being  a  flat 
inverted  U-section  heavily  gussetted  to  the  main  frame. 
Behind  the  rear  axle  there  are  two  rear  cross  members  be- 
tween which  the  cylindrical  gasoline  tank  is  suspended. 

New  Hudson  Coach 

The  new  Hudson  coach  which  is  to  sell  at  $1,795 — $50 
more  than  the  seven-passenger  phaeton  and  $100  more  than 
the  five-passenger — is  on  exhibition  for  the  first  time.  It 
incorporates  a  number  of  economy  features  in  closed  body 
construction.  Economy  has  been  effected  by  the  elimination 
of  the  curved  pieces  of  wood.  Substantially  all  pieces  of 
wood  in  the  body  framing  are  cut  on  straight  lines.  This 
not  only  materially  reduces  the  cost  in  preparing  the  wood 
framing  for  assembly,  but  also  in  a  number  of  instances 
has  resulted  in  making  the  assembly  work  much  easier  and 
far  more  readily  handled  on  an  interchangeable  basis.  An 
additional  saving  has  been  made  in  the  use  of  two  in  place 
of  four  doors.  This  has  been  made  possible  by  the  adop- 
tion of  individual  Pullman  type  seats  in  front  in  place  of 
the  usual  fixed  type.  These  seats  fold  out  of  the  way  to 
allow  access  to  the  rear  seat.  The  car  is  a  five-passenger 
design.     The  rear  seat  is  continuous  across  the  body. 

The  type  of  body  construction  employed  is  such  that  it 
is  possible  to  put  it  together  in  a  number  of  sub-assemblies. 
The  body  may  truly  be  said  to  be  assembled  instead  of 
built  up  in  the  usual  manner.  There  is  no  great  amount 
of  tacking  to  be  done  from  the  inside  of  the  body.  This 
can  practically  all  be  done  before  the  body  is  put  together. 
The  roof  furnishes  a  good  example  of  this  type  of  con- 
struction. The  entire  roof  is  practically  a  sub-assembly. 
It  is  a  soft  type  covered  with  artificial  leather.  The  actual 
ceiling  or  roof  lining  is  put  on  before  the  roof  is  put  on 
the  body.  The  roof  is  then  put  over  the  top  of  this  lining 
as  an  independent  assembly. 

Nash  Carriole 

The  Nash  Carriole,  a  five-passenger  enclosed  car,  is  en- 
tirely new  in  the  Nash  line  this  year  and  is  mounted  on 
the  four-cylinder  chassis.  It  is  designed  as  a  light  enclosed 
family  car.  The  price  is  $1,350,  f.o.b.  factory.  The  body 
of  the  car  is  an  all-metal  construction  similar  to  that  used 
on  the  higher  priced  sedans  and  coupes.  The  front  seats 
are  divided  and  both  may  be  folded  forward  inasmuch  as 
they  are  of  the  parlor  car  type.  The  driver's  seat  folds 
against  the  steering  wheel  and  the  right  haiiu  seat  under 
the  cowl  when  not  in  use.  The  front  seats  are  upholstered 
in  genuine  leather  and  the  rear  seat  in  wool  cloth  as  well 
as  the  interior  trimming.  There  are  two  doors,  one  on 
each  side,  the  left  hand  door  being  at  the  driver's  seat 
and  the  right  hand  door  directly  opposite.  Both  doors  are 
wide  enough  to  make  entrance  and  exit  an  easy  matter. 
The  front  and  rear  windows  may  be  raised  or  lowered  by 


the  turning  of  a  handle.  In  the  back  of  the  car  is  a  large 
plate  glass  window.  There  is  a  dome  light  for  interior 
illumination.  List  price  includes  cord  tires.  It  is  pointed 
out  by  the  makers  that  the  low  price  for  this  car  has  been 
made  possible  because  of  the  adaptability  of  its  body  de- 
sign to  volume  production. 

Moon  Light  Six 

Moon  has  added  to  its  line  a  new  six-cylinder  car,  known 
as  the  model  Six-40.  This  is  a  115-in.  wheelbase  car  to  sell 
at  $1,295.  It  is  built  up  of  such  units  as  Continental  engine, 
Timken  axles,  Spicer  universal  joints,  Borg  &  Beck  clutch, 
Delco  starting,  lighting  and  ignition,  Exide  battery,  etc. 
The  engine  used  in  this  car  is  the  new  model  Continental 
6-Y,  having  a  bore  of  Syg  in.  and  a  stroke  of  3l^  in.  One 
of  the  features  of  this  engine  is  the  use  of  the  Sheppard 
valve.  In  this  valve  the  conventional  type  of  L-head  lay- 
out is  used  with  the  exception  that  the  valve  spring  is 
placed  above  the  valve  and  engages  with  a  rod  or  stem 
resting  on  top  of  the  valve  head.  The  engine  is  said  to 
show  46  hp.  on  the  block  test.  Camshaft  and  generator 
drive  are  by  chain  and  are  so  arranged  to  be  easily  ad- 
justed.    The  crankshaft  is  four  bearing. 

A  new  design  has  been  incorporated  in  the  frame  in 
which  four  cross  members  are  used.  A  characteristic  of 
Moon  frame  construction  is  the  molded  gusset  plate  on 
the  rear  of  the  frame  to  add  stiffness  and  afford  pro- 
tection to  the  gasoline  tank. 

One  of  the  features  of  the  Timken  axle  used  in  this  car 
is  the  mounting  of  the  pinion  shaft.  The  shaft  bearings 
are  mounted  fore  and  aft  of  the  pinion  gear,  which  re- 
duces the  overhang  on  the  pinion  shaft  and  assures  a  posi- 
tive method  of  lubrication  to  the  axle  proper.  Other  de- 
tails include  spiral  gears,  foot  brake  on  rear  axle,  emerg- 
ency brake  on  transmission.  The  springs  are  semi-elliptic, 
the  front  being  36  in.  long  and  the  rear  54  in.  The  pro- 
peller shaft  is  of  large  diameter  to  prevent  whipping  at 
high  speeds. 

Other  features  of  the  chassis  include  a  Gemmer  steering 
gear  with  an  18  in.  wheel.  The  radiator  is  a  cellular  type 
with  a  shell  made  of  German  silver.  The  gear  shift  lever 
is  provided  with  the  Johnson  Theft  Lock.  The  fuel  tank 
is  placed  in  the  rear  and  the  bracket  of  the  extra  tire 
carrier  is  fastened  to  the  gusset  plate  protecting  the  tank. 

The  body  is  built  of  silver  finish  steel.  Deep  one  piece 
stamped  fenders  of  good  design  are  used.  The  one  piece 
construction  makes  them  rigid  and  free  from  rattle. 

The  tire  size  is  31  x  4  in.  and  the  tires  are  cord.  Wire 
and  disk  wheel  equipment  includes  an  extra  wheel.  The 
car  shown  at  the  Chicago  Show  was  fitted  with  disk  wheels. 
One  of  the  things  noted  about  this  car  is  its  low  and 
rakish  appearance.  The  radiator  design  is  substantially 
the  same  as  that  on  the  larger  Moon  car. 


A  SLIGHT  error  appeared  on  page  12  in  Automotive 
Industries  of  January  5,  concerning  the  products 
of  the  Midwest  Engine  Co.  The  statement  was  made 
that  "perhaps  the  most  interesting  feature  of  these  en- 
gines is  the  use  of  two-bearing  counterbalanced  crank- 
shafts. ..."  The  following  correction  of  this  statement 
is  made  by  the  Midwest  company: 

"Our  largest  sizes,  that  is  4^2  x  6-in.  and  4Vs  x  S^/i-in., 
are  three-bearing  jobs.  The  model  408,  which  is  3%  x  5- 
in.,  and  model  409,  which  is  3^1  x  4yo-in.,  are  two-bearing 
jobs.  The  latter  differs  from  the  model  408  only  in  that 
the  409  is  thermo-syphon  cooled,  while  up  to  the  present 
time  the  408  has  had  pump  circulation." 
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Exports  of  Automobiles,  Tires  and  Motorcycles  for  December,  1921 


COMMERCIAL 

PASSENGER 

Parts 

TIRES 

MOTOR 

COUNTRIES 

Complete  Can 

• 

Chassis 

Complete  Cars 

Chassis 

Casififs 

Inner 
Tube* 

'     S.M 
rrea 

CYCLES 

Europe 
Azores  and  Madeira  Islands 

2 

$874 

1 
15 

V«5 
6,557 

$2,987 

6,073 

533 

9,625 

1,716 

96,291 
9.660 
1.685 
3.924 
34 
5,185 

$66 
1,987 

7 
34 

81  .MS 
9.639 

Belgiuin                

43 

1 
4 

$25,100 

508 

3,580 

21 

$7,690 

$768 

Bulgaria  

DenmarU 

11 

1,945 

32,2^3 

907 

7.990 

1.560 

1.047 

92 

8 

7 

Finland 

France 

4 

7,100 

$700 

.... 

Germany 



Gibraltar 

Greece 

1 

725 

22,So4 

2,706 

872 

..... 

Italy 

1 

1,000 

11.920 

35 
8 

9,696 
2.867 

Latvia 

Malta,  Gozo,  and  Cyprus  Islands 

4 

22 

3 

1 

3,070 

15,440 

2,600 

728 

686 

9,275 

16,489 

1,180 

2,322 

950 

286 

20,135 

20,740 

1,871 

47 

907,266 

201 

2,323 

1.946 

1  450 

6..^58 

14,. 372 

1,885 

4,. 340 

Netherlands          

22 

9,615 

12 
2 
2 

5,245 
1,896 
6,939 

2 

5,600 

l.L'M 

4,Ji- 

497 

113 

44 

11 

13.471 
1.666 

Poland  and  Danzig 

2 

6,939 

Portugal 

Russia  in  Europe 

10 

9,700 

5 
25 
19 

1 

5.700 
28,883 
20.531 

1,500 

2 

2 

4.386 
1.456 

36,240 

39,292 
2,194 

3,872 
2,836 

1.708 

i.on 

4 
15 

1.410 
2.705 

5 

13,471 

Switzerland 

Turkey  in  Europe 

England               

4 

4,213 

116 

57,902 

143 

57,749 

163.438 
700 

11,781 
190 

5.423 

95 
1 

1 

27.258 
345 

Scotland 

Ireland               

325 

12.986 

50 
175 

108,628 

1,405 

3,466 

565 

North  and  South  America 
Bermuda 

British  Honduras 

3 
162 
3 
4 
5 
1 
18 

3,633 

199,212 

5,527 

3,824 

3,896 

750 

14,168 

44 

797,465 

1.658 

967 

4,202 

158 

1,777 

3.033 

86,298 

275 

1.054 

9.611 

3,128 

1,808 

26.665 

2.759 

1.141 

1,366 

2.403 

3,333 

158,967 

248 

35,644 

4,727 

13,726 

240 

973 

1.166 

1,835 

8  848 

11,772 

6.015 

281 

:<,821 

165 

594 

34.250 

6.212 

1,(M3 

46,774 

238 

21 

415 

1,236 

34,597 

.12,258 

50 

11,503 

67 

314 

63 

15 

15,333 

19 

28,545 

4 

8,800 

5.866 
200 

11 

2.717 

Costa  Rica 

Guatemala 

1 
3 

300 

Honduras        

564 

900 

Nicaragua 

12 

34,228 

19 

6,946 

389 

4,358 

61,805 

97 

853 

7,485 

69 
1.504 

3,427 

2 

850 

Salvador 

31 

29.424 

34 

11,272 

426 

375,022 

5 

1.U6 

Newfoundland  and  Labrador 

Barbados 

3 

24 

5 

14 

86 

2 

5 

1 

2 

8 

56 

1 

22 

3,087 

17,466 

4,046 

9,020 

113,503 

1,028 

2,202 

640 

1,140 

4,713 

68,760 

4,000 

24,487 

3,397 

8,280 

5.831 

1.141 

47,609 

408 

2,047 

2,026 

3,379 

6.925 

119.815 

250 

10.178 

27.074 

6.002 

2.097 

1.435 

520 

1,033 

741 

234 

3,025 

40 

58 

271 

472 

1,475 

10,609 

25 

450 

2.417 

1.228 

20 

15.782 

3.210 

2 

1.285 

4 

7.800 

1 
1 

45 

300 

Other  British  West  Indies 

3 
1 

1,311 
1,862 

Cuba 

22 
1 

16,445 
365 

Virgin  Islands  o(  United  States 

Dutch  West  Indies 

French  West  Indies 

112 

Haiti 

Dominican  Republic 

227 
1.630 

Argentina 

40 

13.419 

Bolivia 

Brazil 

1 

2,000 

1 

1,607 
874 

6,462 
404 

757 

2.442 

315 

Chile 

2.907 
878 
317 
171 



1 
2 

933 
974 

3 
2 

23 
2 

19,664 
767 

1 

\W 

Ecuador 

110 

Dutch  Guiana 

4 

2,573 

Paraguay 

Peru 

7 

8 

35 

5,i65 

7,965 

28,405 

14,316 
16,542 
18,126 

1,413 
500 
909 

1.275 

10 

2,742 

15 

1 

5.103 
320 

Venezuela   

5 

2,185 

256 

Asia 
Aden 

3 

1 

8,250 
3,000 

8 

1 

4,000 
1,887 

28 
1 

36,206 
3,200 

2.523 

1 

100 

Kwantung,  leased  territory 

1 
4 

350 

4 

4,569 

12 

14,764 

112 

113,106 

5 

5,328 

8.512 
10.330 

965 
108 

8.266 
4.587 

927 

Other  British  East  Indies 

2 
1 

930 
1,458 

4 
64 

55.655 
94,533 

11 

40 

2,970 

Dutch  East  Indies 

43,106 

7,089 

8.IM 

9  609 

2 

734 

6 
3 

2,112 
2,800 

1.091 

5,626 

12,406 

7,741 

391 

530 

33.303 

57.^1 

556 

1.508 

5,880 
11,000 

Japan 

G 

58 

35.790 

6 
57 

4,395 
33,426 

104 

42.477 

1.049 
998 

3.485 

70 
1 

19,993 

Palestine  and  SvTia 

3S0 

Persia 

824 

100,542 

27,149 

1,179 

598 

760 

34.214 

248 
6.976 

24.537 
1.821 

12,919 
3.784 

313 

1 

Australia 

5 

6.325 

102 
4 

137,012 
6,602 

109 
51 

116,796 
45,556 

572 
2 

500,723 
2,064 

1,151 
2,089 

^l 

15.471 

516 

312 

112 

6.0(5 

;              .  .15 

Other  British  Oceania 

1 

800 

1.091 

687 

38,841 

62 

66 
5,598 

Other  Oceania 

1 
10 

2,600 
4.371 

15 

155,613 

Africa 

British  West  Africa 

5 
100 
1 
3 
4 

4,219 

101,332 

343 

5,985 

2,885 

24,693 

SS.465 

7.796 

4.465 

1.632 
746 
568 
109 

British  South  Africa 

7 

8.147 

14 
1 

3.»» 

British  East  Africa 

306 

- 

73 

308 

3 

1.311 

10 

2 

22 

4.941 
6,950 
9,3S1 

56 
335 

7,098 

10 

4.371 

4 

1.748 

3.508 

231 

Total 

161 

$173,695 

350 

$322,195 

1,784 

$1,759,264 

872 

$&t6,018 

$2,683,681 

$1,193,160 

$98,553 

$99,913 

S63 

1250.457 
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Functions  of  the  Dealer  in  Car 

Distribution 

This  article  outlines  clearly  the  place  of  the  dealer  in  the  system  of  car 
distribution.  Mr.  Tipper  shows  the  necessity  for  reducing  factory  super- 
vision to  a  minimum,  that  strong  dealers  may  be  developed  through  indi- 
vidual responsibility.     Car  reputation  bound  to  its  local  condition. 

By  Harry  Tipper 


THE  whole  distribution  system  in  the  marketing  of 
passenger  cars  hinges  upon  the  retailer.  The  posi- 
tion of  the  retailer,  his  business  acumen,  his 
strength,  his  ability  to  conduct  properly  the  various 
departments  required  in  the  automotive  business  and 
the  service  he  renders,  are  things  upon  which  the  market 
of  the  individual  manufacturer  depends.  They  are  also 
the  limiting  point  of  the  total  market  for  automobiles  to 
a  very  large  degree. 

The  retail  distribution  of  cars  has  grown  with  great 
rapidity  and  the  retailers  have  come  into  this  business 
from  all  kinds  of  occupations  and  in  all  kinds  of  ways. 
Most  of  them  have  not  been  in  the  business  five  years. 
They  are  still  adventurers  in  what  is  a  new  line  of 
endeavor  for  them.  They  have  been  able  to  erect  a  large 
volume  of  business  upon  a  small  capital  during  the  era 
of  rising  prices  and  easy  markets.  Some  of  them  have 
developed  into  strong,  capable  business  men  handling 
the  largest  concerns  in  their  communities.  All  of  them 
are  important  in  the  business  life  of  their  various  com- 
munities and  the  influence  which  they  exercise  in  vari- 
ous ways  upon  the  community  reacts  upon  the  auto- 
motive business  from  that  community. 

At  the  risk  of  being  wearisome,  it  is  necessary  to 
repeat  the  statements  about  the  short  life  of  the  average 
dealer  in  the  passenger  car  field  today  and  the  diversity 
of  other  occupations  from  the  ranks  of  which  these  auto- 
motive dealers  have  been  drawn.  Without  this  picture, 
the  manufacturer  has  no  groundwork  upon  which  to 
draw  the  possibilities  of  future  development.  In  one 
small  town  seven  car  dealers  represented  these  original 
occupations:  one  had  been  a  successful  plumber;  one 
had  been  in  the  real  estate  business;  two  had  been 
automobile  mechanics;  one  had  Lcen  a  salesman  for 
cars;  one  had  been  set  up  in  the  automobile  business  by 
his  father  because  he  had  always  been  tinkering  with 
cars;  and  one  had  been  a  chauffeur. 

This  picture  can  be  repeated,  not  in  the  actual  occu- 
pations, but  in  the  diversity  in  almost  any  fair  sized 
town  in  the  United  States.  Implement  dealers,  old 
bicycle  repair  shops,  salesmen,  automobile  owners  of 
various  kinds,  and  a  host  of  others  wno  have  entered 
the  business  of  retailing  in  this  field  have  expanded, 
in  many  cases,  with  gi'eat  rapidity,  so  that  they  have 
been  obliged  to  meet  unknown  problems  day  after  day 
and  with  but  very  slight  experience. 

Under  these  conditions,  there  must  exist  a  wide  dif- 
ference in  efficiency,  a  very  great  difference  in  the  knowl- 
edge possessed  and  the  initiative  exercised  by  these 
various  retailers.  These,  however,  are  established  con- 
cerns.    Aa  they   drop  out,  new  concerns  come  in  from 


other  lines  to  take  their  places,  although  each  year  a 
larger  number  of  those  entering  the  business  do  so  with 
a  previous  experience  in  the  same  field.  The  auto- 
motive manufacturer  must  work  with  these  established 
retailers  and  his  business  depends  upon  their  efficiency 
very  largely. 

We  have  stated  before  that  the  sale  of  passenger  cars 
possessed  many  differences  from  the  sale  of  other  prod- 
ucts. The  passenger  car  is  useful  entirely  for  the  service 
which  it  renders  in  its  daily  transportation  of  people. 
The  efficiency  of  that  service  depends  very  greatly  upon 
the  character,  the  judgment,  and  the  skill  of  the  local 
retailer.  The  reputation  of  the  car  is  involved  in  that 
service,  in  that  locality,  at  all  times.  At  no  time  can  the 
reputation  of  the  car  be  divorced  from  this  local  condi- 
tion. Every  man  who  knows  the  business  has  scores  of 
illustrations  indicating  the  strength  of  this  reaction 
upon  the  reputation  of  the  car  from  the  character  of  the 
local  service  rendered  in  connection  with  its  use. 

Regardless  of  the  position  held  by  the  individual 
manufacturer  concerning  the  advantage  of  distributors 
for  his  particular  purposes,  the  only  possible  method  of 
securing  a  market  for  passenger  cars  requires  an  effi- 
cient and  stable  line  of  retail  establishments  located  at 
convenient  points  all  over  the  country,  so  that  the  user 
of  the  vehicles  can  do  his  buying  and  secure  his  service 
in  his  ordinary  zone  of  activity. 

The  functions  of  the  retailer  are: 

First. — To  sell  cars  within  his  local  area;  to  obligate 
himself  for  a  definite  number  of  cars  in  advance  of  his 
sales;  and  to  undertake  their  distribution  in  the  local 
zone  of  his  activity. 

Second. — To  keep  in  stock  such  items  as  may  be  re- 
quired for  the  ordinary  service  of  the  user  of  the  car 
and  to  provide  sufficient  storage  space  for  cars  while 
they  are  being  served  in  this  manner. 

Third. — To  establish  the  equipment  sufficiently  to  con- 
duct the  ordinary  necessities  of  service  and  repair  ex- 
pected by  the  user,  and  to  establish  these  on  a  reason- 
ably rapid  and  fair  basis. 

Fourth. — To  maintain  the  departments  of  his  business 
so  that  all  the  commodities  required  with  the  car  and 
for  the  car  can  be  readily  secured  by  the  customer  with- 
in the  reasonable  necessities  of  the  locality. 

In  the  course  of  this  rapid  growth  in  the  automotive 
field,  the  functions  involved  in  retailing  and  servicing 
automobiles  have  not  yet  arranged  themselves  in  what 
would  be  a  logical  or  orderly  percentage  of  development. 
Because  of  the  lack  of  efficiency  in  service  in  many  local- 
ities, exclusive  repair  shops  have  grown  up.  There  are 
many  exclusive  storage  places  in  the  larger  cities,  and 
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there  are  still  car  sales  establishments  unable  to  give 
the  proper  service  to  the  user  of  the  car.  Supplies  have 
not  been  thoroughly  considered,  and,  in  general,  the 
present  situation  presents  many  weaknesses  and  much 
confusion.  This,  however,  is  only  the  natural  result  of 
the  growrth  and  the  entry  of  a  large  number  of  people 
into  the  business  of  retailing  from  so  wide  a  diversity 
of  previous  occupational  background. 

In  comparison  with  other  lines  of  retailing  covering 
the  small  cities  and  towns  of  this  country,  the  retailing 
of  passenger  cars,  the  necessary  service  and  repairs,  the 
proper  stocking  of  supplies,  etc.,  represents  a  large  busi- 
ness and  a  business  involving  problems  foreign  to  other 
lines  of  retailing;  more  severe  and  requiring  a  more 
effective  experience  to  efficiently  work  them  out.  In 
other  words,  the  efficient  distribution  of  passenger  cars 
requires  a  higher  type  of  retailing  merchant  than  the 
ordinary  work  of  retailing  goods  over  this  country.  To 
arrive  at  a  decent  efficiency,  therefore,  a  longer  experi- 
ence is  necessary  and  much  more  work  must  be  done 
in  the  development  of  this  branch  of  the  field. 

In  the  retailing,  as  in  the  wholesaling  of  a  product,  the 
efficiency  of  the  business  de- 
pends  very   greatly    upon   the      """ ' ' 

judgment,  initiative,  and  ca- 
pacity of  the  individual  con- 
cern. Methods  of  stocking, 
advertising  aids,  sales  manu- 
als, etc.,  are  of  little  value  un- 
less they  are  backed  by  the 
use  of  considerable  judgment 
and  initiative  on  the  part  of 
the  individual  retailer.  There 
is,  in  fact,  a  degree  of  danger 
in  the  control  of  the  retailing 
system    by   the   manufacturer 


THE  dealer  or  retailer  is  an  essential  part 
of  the  automobile  marketing  scheme,  re- 
gardless of  the  decision  between  distributers 
and  factory  branches.  He  has  four  distinct 
functions,  which  are  outlined  here  in  detail. 
The  best  dealer  organization  is  the  one  in 
which  the  individual  dealer  assumes  a  maxi- 
mum of  personal  responsibility.  Educational 
activities  by  the  factory  are  of  little  value 
unless  backed  up  by  the  judgment  and  initia- 
tive of  the  individual  dealer. 


up  with  a  better  type  of  co-operation  and  discussion, 
the  distribution,  a.s  far  as  retailing  is  concerned,  can  be 
gathered  together  in  the  next  few  years  and  welded  into 
an  actual  system  out  of  the  diversified  elements  at 
present  in  the  field. 

In  general,  the  retailing  of  passenger  cars  requires 
an  improvement  in  the  selling  methods,  an  understand- 
ing of  turnover  in  its  relation  to  capital  and  profit,  bet- 
ter acquaintance  with  financing,  more  careful  cost  con- 
sideration, in  the  extension  of  service  and  conduct  of 
repairs,  a  more  definite  understanding  of  the  local  needs 
in  connection  with  supplies  and  accessories,  a  greater 
understanding  of  the  manufacturer's  policy  and  position, 
and  a  development  with  the  manufacturer  of  thoroughly 
understood  contractural  arrangements  with  reference  to 
the  handling  of  used  cars,  the  cost  and  character  of 
service,  etc. 

This  is  a  work  which  depends  upon  the  growth  of  a 
better  understanding  between  the  manufacturing  and 
the  retailing  branches  of  the  industry  and,  particularly, 
between  the  individual  manufacturer  and  his  retail 
dealers.     It  calls  for  a  method  of  square   dealing  not 

only,  but  in  addition  intensive 

attempts     to     develop     strong 

dealers  by  putting  the  facili- 
ties of  the  manufacturer's 
wider  experience  and  informa- 
tion at  the  service  of  the 
dealers  for  their  improvement 
and  development.  It  is  said 
that  there  are  only  eight 
thousand  dealers  in  the  field 
today,  rated  at  $10,000  or  over. 
Only  a  comparatively  small 
number  of   dealers,  so-called. 


are    strong    business    houses. 

too  closely  in  detail,  because     The     manufacturei     requires. 

this   produces   a   tendency   on  however,  a  much  larger  num- 

the  part  of  the  retailer  to  lean  more  and  more  on  the     ber  of  dealers  than  eight  thousand  for  the  distribution 


centralized  system  of  the  manufacturer  until  his  indi- 
vidual efficiency  has  finally  decreased  very  materially. 

The  wide  variation  in  the  standards,  in  the  equipment, 
and  in  the  efficiency  of  retail  establishments  selling 
passenger  cars  is  a  difficulty  of  very  great  proportions 
and  a  difficulty  which  cannot  be  overcome  merely  by  a 
closer  supervision  of  the  retailer  from  the  factory. 
There  should  be  a  very  much  closer  co-operation  between 
the  retailer  and  the  factory,  more  open  discussion,  and 
more  effective  understanding  of  the  problems  common 
to  both.  The  supervision  itself  should  be  kept  at  a 
minimum  at  all  times  because  the  industrj'  needs 
stronger  dealers,  larger  numbers  of  stronger  dealers, 
widely  distributed  throughout  the  United  States,  in 
order  that  the  future  problems  may  be  worked  out. 
Strong  men  are  not  created  by  close  supervision.  They 
are  developed  by  larger  understanding  and  the  necessity 
for  proper  decision  upon  the  larger  points  at  issue.  The 
distribution  work,  particularly  in  retailing  of  passenger 
cars,  is  not  yet  a  system.  There  has  been  no  time  to 
create  a  system  in  the  few  years  of  widespread  distribu- 
tion of  passenger  cars.  The  elements  of  the  future 
system  are  here — the  development  into  a  system  de- 
pends very  greatly  upon  what  the  manufacturer  does 
with  it  during  the  next  five  years.  If  the  retailing  of 
passenger  cars  is  standardized  with  too  much  uniformity 
and  too  close  a  supervision  from  the  factory,  the  sale  of 
passenger  cars  will  be  limited  by  the'  character  of  the 
system  itself.  If  the  manufacturers  arrange  matters 
with  the  dealers  so  that  the  main  problems  are  under- 
stood, and  the  main  interests  of  passenger  car  sale  and 
service  are  covered,  and  if  these  matters  are  followed 


of  cars  in  this  country.  The  number  of  worth-while 
dealers  in  passenger  cars  is,  however,  probably  not  more 
than  40%  of  the  total  in  the  field. 

It  is  the  business  of  the  manufacturer  to  see  that  his 
own  sales  possibilities  are  limited  very  strictly  in  ac- 
cordance with  the  efficiency,  the  ability,  and,  to  some 
extent,  the  number  of  his  outlets.  It  is  his  important 
interest  to  see  that  the  dealers  are  given  the  oppor- 
tunity and  encouraged  to  reach  higher  standards  of 
efficiency  so  that  the  business  may  be  stabilized  all 
through,  the  markets  thoroughly  canvassed,  the  local 
influence  of  a  character  that  will  breed  confidence,  and 
the  whole  atmosphere  surrounding  the  distribution  of 
cars  one  of  development. 

In  the  face  of  the  present  confusion,  the  problems  of 
the  manufacturer  in  connection  with  his  distribution 
may  lead  to  errors  of  development  just  as  easily  from 
a  desire  of  speedy  solution  as  they  may  lead  to  a  lack 
of  development  from  the  tendency  to  avoid  facing  the 
entire  issue. 

One  of  the  steps  the  manufacturers  could  take  would 
be  to  encourage  strong  associations  of  dealers  all  over 
the  country  with  their  national  afliliations  through  the 
present  National  Automobile  Dealers  Association  or 
some  similar  body,  and  with  well  defined  programs  of 
education  through  their  own  memberships  for  the 
stabilizing  of  the  business.  Followed  up  by  the  work 
of  the  individual  manufacturer  with  his  individual 
dealers,  these  developments  would  have  a  ver\'  great 
effect  upon  present  problems  and  be  of  great  service  in 
clearing  up  the  present  confusion  and  in  clarifying  the 
situation  generally. 
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Trucks  Can  Be  Sold 

FARMERS  at  the  agricultural  conference  in  Wash- 
ington were  almost  unanimous  in  asserting  that 
the  farm  market  for  motor  trucks  will  be  open  again 
in  the  late  summer  or  early  fall.  The  consensus  of 
opinion  cieveloped  by  a  number  of  interviews  ciuring 
the  conference  revealed  almost  startling  facts.  It 
proved  conclusively  that  the  majority  of  farmers  are 
thoroughly  sold  on  the  motor  truck  as  an  economic 
necessity,  and  that  they  are  eager  to  buy  more  trucks 
as  soon  as  they  are  financially  able  to  do  so. 

This  paints  a  brighter  picture  than  has  been  seen 
for  many  months.  It  is  true  that  fanners  in  certain 
grain  sections  are  down  and  out,  but  .-t  is  equally  true 
that  in  some  sections  the  farmer  is  in  the  market  for 
trucks  right  now  to  a  limited  extent. 

It  will  be  necessary  to  go  out  and  market  trucks 
during  the  next  few  years,  just  as  it  will  be  necessary 
to  market  other  automotive  products  that  have  sold 
themselves  up  to  a  year  or  so  ago.  There  is  a  market 
for  trucks,  and  that  market  will  develop  the  most 


rapidly  for  the  manufacturer  who  most  thoroughly 
analyzes  his  sales  possibilities,  his  merchandising 
costs  and  his  marketing  methods. 


Making  Standards  Effective 

THE  automotive  industry  has  for  a  long  time  been 
in  the  van  of  the  standardization  movement. 
Yet  many  of  the  standards  adopted  by  the  engineers 
of  the  industry  are  still  a  matter  of  theory  rather 
than  practice.  Executives,  in  certain  instances,  seem 
to  be  unable  to  visualize  the  fundamental  nature  of 
standards  as  related  to  their  more  general  industrial 
problems. 

The  Chamber  of  Commerce  of  the  United  States 
has  just  issued  a  statement  through  its  Fabricated 
Production  Department,  which  emphasizes  again  the 
practical  financial  value  of  standards,  and  should 
strengthen  the  resolution  of  the  automotive  industry 
to  put  into  immediate  widespread  use  at  least  all  of 
those  standards  already  adopted  by  its  engineers.  The 
Chamber  of  Commerce  report  states  in  part: 

"It  takes  backbone  to  tell  your  sales  forces  in  these 
times  that  you  will  cut  your  variety.  But  it  is  being 
done  not  only  by  individual  producers  but  in  entire 
lines  through  trade  association  co-operation.  .  .  . 
The  important  role  which  standardization  plays  in 
industrial  evolution  is  not  generally  appreciated. 
...  It  enables  buyer  and  seller  to  speak  the  same 
language  and  makes  it  possible  to  compel  competitive 
sellers  to  do  likewise.  It  stabilizes  employment  by 
broadening  the  possible  market  and  by  making  it  safe 
for  the  manufacturer  to  accumulate  stock"  during 
periods  of  slack  orders  to  an  extent  that  would  not 
be  safe  with  an  unstandardized  product." 

Many  other  benefits  of  standardization  are  enu- 
merated in  this  report.  Like  those  noted  here,  they 
are  not  new.  They  have  been  stated  and  restated 
many  times.  Yet  the  difficulty  of  putting  into  opera- 
tion certain  standards,  the  advantages  of  which  would 
seem  almost  obvious,  indicates  that  the  same  thing 
must  still  be  said  many  times  more.  Standardization 
means  financial  gain  to  all  those  buying  and  selling 
within  the  automotive  industry  and  it  means  more 
satisfactory  service  for  the  users  of  automotive 
products. 


Research 

A  GREAT  deal  of  so-called  research  work  is  not 
research  at  all,  since  it  does  not  consist  in  a 
seeking  for  fundamental  reasons,  but  merely  in  the 
collection  of  data.  It  is  not  hard  to  obtain  men  capa- 
ble of  collecting  data,  but  to  get-  men  thoroughly 
capable  of  comprehensive  and  analytical  research  is 
a  diflficult  problem. 

The  development  of  competent  personnel  for  all 
kinds  of  research  is  one  of  the  pressing  problems  of 
the  automotive  industry.  There  are  already  a  few 
great  names  connected  with  technical  research  in 
our  industry.  The  development  of  more,  men  capable 
of  and  interested  in  going  forward  with  the  work 
done  by  these  few  will  have  much  to  do  with  the 
progress  of  the  industry  during  the  next  decade. 
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The  field  of  market  research  is  particularly  in  need 
of  careful  study.  Production  economies  have  borne 
the  weight  of  increasing  marketing  costs  for  ten 
years.  The  limit  in  this  direction  has  just  about 
been  reached.  A  thorough  study  of  every  phase  of 
automotive  marketing  is  essential.  And  just  as  in 
engineering  research,  there  is  a  necessity  for  more 
men  capable  of  thorough,  fundamental  research. 


Servicing  Trucks 

THE  progress  of  the  truck  industry  rests  not  only 
upon  the  mechanical  efficiency  of  the  motor  truck, 
but  also  upon  the  ability  of  users  to  provide  proper 
operators  and  to  obtain  proper  service  facilities  in 
a  majority  of  cases.  A  co-ordination  of  all  of  these 
factors  is  necessary  to  the  economical  use  of  motor 
transport,  and  the  truck  manufacturer  is  interested, 
consequently,  in  the  entire  field. 

Adequate  service  is  essential.  And  adequate  ser- 
vice implies  a  sufficient  supply  of  capable  mechanics. 
The  truck  industry  might  perform  a  real  service  for 
itself  and  its  customers  by  defining  some  standard 
by  which  the  capability  of  a  mechanic  might  be  deter- 
mined. It  was  suggested  at  the  recent  S.  A.  E.  meet- 
ing, for  instance,  that  the  S.  A.  E.  set  standards  as 
regards  the  qualities  and  training  necessary  for  a 
man  who  is  to  properly  service  the  trucks  designed 
by  the  engineers  of  the  society.  The  thought  behind 
the  suggestion  probably  was  that  such  standards 
would  ultimately  aid  in  the  development  of  more 
capable  and  trained  men  for  truck  service  work. 

Whether  or  not  the  suggestion  itself  is  practicable, 
the  idea  which  it  contains  is  worth  consideration. 
The  engineer  is  undoubtedly  hampered  in  his  design 
by  the  knowledge  that  his  product  will  probably  be 
subjected  to  incompetent  operation  and  service. 


single  drum  or  pair  of  drums  from  which  the  heat  is 
not  rapidly  radiated.  For  this  reason  there  is  a 
decided  advantage  in  having  independent  drums  for 
each  set  of  brakes.  There  is  much  to  be  said  in  favor 
of  so-called  transmission  brakes,  or  brakes  located 
at  the  axle  end  of  the  propeller  shaft.  On  the  other 
hand,  such  brakes  are  not  always  easy  to  keep  cool. 

Another  fault  with  many  hand  brakes  is  the  failure 
to  provide  a  secure  locking  ratchet.  Some  drivers 
even  have  to  make  it  a  practice  to  leave  the  car  in 
gear  when  it  is  standing  on  an  incline,  for  fear  the 
hand  brake  will  release  itself  and  the  car  start  to  roll. 

These  are  but  a  few  of  the  items  in  connection  with 
braking  systems  which  deserve  attention.  Cars  with 
defective  brakes  will  still  run,  even  though  they  may 
fail  in  an  emergency,  and  this  perhaps  is  one  reason 
why  refinement  in  braking  systems  has  not  kept  pace 
with  refinements  in  other  parts  of  the  car.  But  if 
skimping  must  be  done  it  should  never  be  at  the 
expense  of  safety,  hence  the  subject  of  improvements 
in  braking  systems  should  be  given  the  thought  it 
deserves  and  no  time  should  be  lost  in  incorporating 
those  improvements  which  the  safety  of  the  users 
and  others  demands. 


Better  Brakes 

THE  inadequacy  of  the  brakes  fitted  on  many 
American  passenger  cars  has  been  the  subject 
of  much  comment  which  reflects  little  credit  upon 
those  responsible  for  existing  conditions.  The  prob- 
lem is  of  such  a  serious  nature,  however,  that  it  should 
not  longer  be  overlooked.  In  the  case  of  cars  used 
in  hilly  country  it  is  difficult  to  make  the  brakes, 
especially  of  a  heavy  car,  adequate  to  meet  the  ex- 
treme conditions  of  service  sometimes  encountered. 
Under  such  conditions  experienced  drivers  invariably 
use  the  engine  for  braking,  but  there  is  always  danger 
for,  as  well  as  from,  inexperienced  drivers,  so  that 
efforts  to  provide  adequate  brakes  are  most  impor- 
tant. It  is  highly  desirable  also  to  make  it  as  con- 
venient as  possible  to  use  the  engine  as  a  brake,  for 
it  is  next  to  impossible  to  provide  adequate  brakes  for 
long  and  difficult  grades  when  these  alone  are  de- 
pended upon  for  the  necessary  retarding  effect. 

Braking  troubles  frequently  arise  as  a  result  of 
heat  generated  by  the  friction  of  the  brakes.  This 
sometimes  results  in  materially  lowering  the  coeffi- 
cient of  friction  of  the  lining,  which  decreases  brake 
capacity  accordingly.  This  difficulty  is  apt  to  be 
accentuated  when  both  sets  of  brakes  bear  upon  a 


Now  the  Tractor 

FORD  has  gone  and  done  it  again,  this  time  in  con- 
nection with  the  tractor  phase  of  the  automotive 
industry.  A  tractor  at  $395  is  something  new  to 
the  tractor  industry — and  to  the  farmer.  WTiether 
or  not  there  is  any  connection  betv/een  this  radical 
price  cut  and  the  strong  opinions  expressed  by  the 
farmers  at  the  recent  agricultural  conference  may  be 
open  to  question.  It  is  certain,  at  least,  that  such 
actions  in  the  tractor  industry  are  in  line  with  de- 
mands of  tractor  buyers. 

The  farmer  is  "all  hepped  up" — to  use  a  current 
phrase — concerning  the  relatively  low  price  which 
he  gets  for  his  production  and  the  relatively  high 
price  he  has  to  pay  for  the  production  of  other  indus- 
tries. He  does  not  appear  to  be  interested  so  much  in 
the  reasons  for  t'.is  condition  as  in  the  mere  fact 
that  he  is  placed  in  an  unfavorable  position.  The 
psychology  of  the  Ford  action  can  scarcely  be  ques- 
tioned. 


The  Statistical  Number 

11  HE  Statistical  Number  of  Automotive  Indus- 
tries will  appear  this  year  on  Feb.  16.  It  will 
contain  the  same  fundamental  statistical  data  con- 
cerning every  phase  of  the  automotive  industry  that 
has  characterized  past  editions.  Certain  new  features 
have  been  added,  chief  of  which  is  the  table  and  analy- 
sis of  world  automobile  registrations  which  has  just 
been  completed  as  a  result  of  a  world-wide  survey. 
More  detailed  information  concerning  domestic  pro- 
duction and  sales  will  be  printed,  and  much  of  the 
information  will  be  visualized  in  chart  form. 

There  has  always  been  a  large  demand  for  extra 
copies  of  this  Statistical  Number.  In  past  years  the 
?upply  has  always  run  short.  If  you  desire  any  extra 
copies  of  this  number,  order  them  immediately. 
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Good  Spring  Trade 
Now  Appears  Sure 

Sales  Deferred  But  Chicago  Show 
Exerting  Strong  Stabiliz- 
ing Influence 


By  James  Dalton 

NEW  YORK,  Feb.  1.— While  uncer- 
tainty in  regard  to  prices  slowed  up 
materially  motor  car  sales  in  January, 
there  is  evidence  throughout  the  coun- 
try of  a  satisfactory  deferred  spring 
business.  The  Chicago  show  which  is 
now  in  progress  is  likely  to  exert  a 
strong  stabilizing  influence.  Price 
changes  in  connection  with  the  dis- 
play have  been  less  numerous  than 
had  been  expected,  and  it  is  appar- 
ent both  manufacturers  and  dealers 
believe  they  have  been  placing  too 
much  emphasis  on  prices  and  not 
enough  on  the  value  of  their  product. 

Quality  Is  Stressed 

While  more  stress  was  laid  on 
prices  than  on  quality  at  the  New 
York  show,  the  reverse  has  been  true 
in  Chicago.  The  same  deep  interest 
in  motor  cars  displayed  at  New  York 
is  being  shown  at  the  present  exposi- 
tion, and  it  is  probable  more  actual 
sales  will  be  made. 

Managers  of  shows  already  held 
in  the  smaller  cities  are  unanimous 
in  the  statement  that  the  attendances 
were  larger  than  in  1921.  Visitors 
evidenced  more  interest  in  automo- 
biles, but  price  uncertainty  has  been 
an  important  factor  in  retarding 
sales  and  prospects  have  held  off  on 
that  account.  There  are  indications 
everywhere,  however,  of  a  good  de- 
ferred business  in  the  spring. 

Public  Is  "Motor  Wise" 

Another  reason  for  delay  by  pros- 
pective purchasers  is  a  desire  to 
familiarize  themselves  with  the  mer- 
its of  the  many  new  models  which 
have  been  brought  out  this  year.  The 
public  is  becoming  "motor  wise"  ai.d, 
while  it  is  interested  in  price,  it  i^ 
equally  interested  in  quality. 

The  waiting  attitude  of  prospective 
purchasers  has  been  reflected  in  the 
factories,  but  January  production  ex- 
ceeded that  of  December  by  a  con- 
siderable margin.  This  was  due,  in 
part,  to  the  fact  that  the  final  week 
of  December  was  employed  almost 
universally  in  the  industry  for  in- 
ventory taking,  but  schedules  were 
increased  as  scon  as  manufacturers 
realized  that  attendance  at  the  New 
York  show  was  larger  than  ever  be- 
fore. This  finally  convinced  them 
that  sales  for  the  first  quarter  this 
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year  would  exceed  the  business  done 
in  the  same  period  of  1921. 

As  a  consequence,  parts  and  acces- 
sory manufacturers  are  doing  a  some- 
what better  business  than  they  did 
in  December,  and  many  of  them  have 
booked  substantial  orders  for  Feb- 
ruary and  March.  Collections  are 
not  quite  so  good  as  they  were  in 
November,  although  about  on  a  par 
with  December. 

Motor  Truck  Trade  Revived 

One  of  the  encouraging  factors  in 
the  automotive  situation  at  this  time 
is  the  unmistakable  evidence  that  the 
motor  truck  end  of  the  industry  is 
coming  to  life.  Most  truck  compa- 
nies are  reaching  the  bottom  of  their 
inventories  and  some  of  them  are  giv- 
ing releases  on  commitments  which 
have  been  held  up  for  a  year  and  a 
half.  Companies  manufacturing  light 
delivery  cars  apparently  are  making 
more  progress  than  those  which 
confine  their  operations  to  heavier 
vehicles. 

Most  of  the  parts  makers  are  get- 
ting considerable  new  business  as 
compared  with  the  past  few  months, 
when  their  operations  depended 
largely  on  releases  on  commitments 
made  previously.  This  is  due  to  the 
fact  that  inventories  are  down  and 
sales  are  for  current  production. 
Sales  for  January  were  much  better 
than  for  January  last  year. 


February  2,  1922 


Overland  to  Produce  New 
Commercial  Car  Chassis 

DETROIT,  Jan.  28— Orders  for  500 
Overland  and  Willys-Knight  cars  were 
placed  by  dealers  with  Simons  Sales  Co., 
Michigan  distributor,  at  a  meeting  and 
dinner  given  by  Guy  O.  Simons  during 
show  week.  Simons  said  his  company 
would  market  7000  Willys  cars  in  Michi- 
gan during  the  year. 

The  meeting  was  addressed  by 
Charles  B.  Wilson,  vice  president  and 
general  manager  of  the  Willys-Overland 
Co.,  Toledo,  and  A.  C.  Barber,  sales 
manager.  Wilson  told  of  economies  in 
manufacture  being  instituted  through 
the  consolidation  of  operations.  Barber 
said  Willys-Overland  would  produce 
within  sixty  days  a  new  commercial  car 
chassis  which  will  be  marketed  through 
all  Willys  dealers. 


NATIONAL    MOTORS    REFINANCED 

INDIANAPOLIS.  Jan.  29— The  Na- 
tional Motor  Vehicle  Co.  of  Indianapolis 
hi  s  been  refinanced  to  the  extent  of 
.$7;j0,000.  Bonds  will  be  issued  on  the 
mortgage  of  the  plant  which  was  placed 
by  the  Fletcher  Savings  &  Trust  Co.  of 
this  city.  The  mortgage  covers  only  the 
plant  and  equipment  and  does  not  affect 
what  stocks  of  parts  and  materials  there 
may  be  on  hand  at  any  time,  nor  the 
cash  resources  of  the  company. 


Output  Increases 

As  Shows  Progress 

Response    of    Public    Is    Active, 

Factory  Representatives 

Report  at  Chicago 

CHICAGO,  Jan.  30— Production  is 
stepping  up  at  the  factories  as  the  show 
season  progresses.  Reports  of  factory 
representatives  at  the  Chicago  show  evi- 
dence buying  responses  at  the  January 
shows  exceeding  the  expectations  of 
dealers  and  manufacturers  alike  and 
holding  out  promise  of  a  steady  improve- 
ment in  the  automotive  situation. 

Many  of  the  factory  men  report  their 
dealers  as  having  devoted  a  large  part 
of  the  past  few  months  toward  clearing 
out  the  bulk  of  their  used  car  stocks  in 
preparation  for  active  sales  campaigns. 
Now  with  their  used  cars  down  to  a 
working  level  the  dealers  are  putting 
additional  impetus  behind  their  show  ef- 
forts and  this  is  bringing  the  actual 
sales  high. 

Responses  to  the  appeal  of  new  models 
offered  by  some  of  the  smaller  producing 
companies  indicate  that  the  public  has 
not  yet  bound  itself  to  confine  its  buying 
to  certain  large  producing  lines.  One 
of  these  is  said  to  be  sold  several  months 
ahead  as  a  result  of  orders  placed  at 
the  January  shows,  and  several  others 
report  themselves  as  rushed  to  meet  de- 
livery demands. 

Addition  of  units  are  reported  planned 
by  at  least  one  company,  which  is  now 
at  capacity  and  finds  itself  nearing  the 
point  where  it  will  have  to  Increase  its 
facilities. 

Toledo  Plants  Feel  Effects 

TOLEDO,  Jan.  30— The  influence  of 
the  automobile  shows  is  already  begin- 
ning to  be  felt  in  the  industry  as  far  as 
Toledo  plants   are   concerned. 

The  local  branch  of  the  Chevrolet 
Motor  Co  is  gradually  expanding  its 
working  force  and  expects  to  reach  its 
normal  of  2500  men  within  the  next  two 
months. 

{Continued   on  page  252) 


Brings  Service  Truck 

Contract  from  Poland 

WABASH,  IND.,  Jan.  28— R.  E.  Tay- 
lor, lepresenting  the  Service  Motor  Truck 
Co.  of  Wabash  has  just  returned  from 
Poland  with  a  large  contract  with  that 
government  for  trucks,  tires,  machinery, 
etc.,  to  be  supplied  to  the  Polish  War 
Department. 

Other  Indiana  companies  that  may  re- 
ceive part  of  the  business  of  the  truck 
order  are  the  Midwest  Engine  Co.,  the 
Oakes  Co.  of  Indianapolis,  the  Pressed 
Steel  Products  Co.,  Michigan  City;  the 
Ross  Gear  &  Tool  Co.,  Lafayette;  the 
Bimel  Auto  Wheel  &  Spoke  Co.,  Port- 
land; Muncie  Malleable  Iron  Co.,  Mun- 
cie:  the  Muncie  Foundry  Co.,  Muncie,  and 
the  Fairmount  Drop  Forge  Co.,  Fair- 
mount. 
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Dyneto  Creditors 
Aid  Reorganization 

Announcement   of   Definite   Plan 

Expected — Majority  Stockliolder 

Makes  Two  Proposals 

SYRACUSE,  N.  Y.,  Jan.  30— Complete 
reorganization  of  the  Dyneto  Electric 
Corp.  of  this  city,  manufacturer  of  self- 
starters,  lighting  systems  and  small 
motor  generators,  will  soon  be  announced 
by  R.  M.  Owen,  majority  stockholder 
of  the  concern,  which  recently  went  into 
the  hands  of  a  creditors'  committee  with 
apparent  liabilities  of  $700,000. 

Many  of  the  claims  against  the  com- 
pany have  been  rejected  by  the  special 
master.  The  readjustment  of  the  com- 
pany's affairs  has  been  in  progress  for 
nearly  a  year.  When  the  financial  diffi- 
culties of  the  company  first  became 
known,  Carl  L.  Amos  of  this  city,  head 
of  the  concern,  offered  to  settle  with 
creditors  on  a  basis  of  50  cents  on  the 
dollar  on  deferred  payments.  The  credi- 
tors were  willing  to  accept  this  plan,  but 
it  fell  through  before  realization. 

Then  Owen,  who  controls  the  Owen 
Magnetic  patents,  offered  the  creditors 
33  1/3  cents  on  the  dollar  in  cash  or  the 
option  of  helping  furnish  the  cash  neces- 
sary to  meet  the  cash  offer  on  a  pro  rata 
basis,  and  reinstatement  in  the  reorgan- 
ized company  with  full  claim  credit  to  be 
paid  on  a  long  term  obligation  basis  with- 
out interest.  The  payments  were  to  ex- 
tend over  a  period  of  five  years. 

About  95  per  cent  of  the  creditors  have 
accepted  either  one  of  the  two  plans,  and 
Owen  and  the  creditors'  committee  have 
been  making  efforts  to  obtain  unanimous 
consent  of  the  remaining  five  per  cent.  It 
is  hoped  to  meet  the  cash  payments  with- 
in the  next  week  or  ten  days. 

The  definite  plans  for  the  new  corpora- 
tion have  not  been  made,  nor  is  the  direc- 
torate known.  The  new  company  will 
probably  carry  the  name  "Dyneto"  in 
some  way. 

All  former  heads  of  the  corporation 
have  severed  their  connection  with  it,  and 
a  complete  reorganization  is  in  sight. 

When  the  plant  was  operating  at  full 
capacity  it  employed  between  300  and  400 
persons,  but  for  the  last  year  only  an 
office  force  and  a  few  machine  operators 
have  been  kept  at  work. 


Rolls-Royce  Production 
Nearly  Four  Cars  Weekly 

SPRINGFIELD,  MASS.,  Jan.  28— 
Rolls-Royce  of  America,  Inc.,  has  added 
200  men  to  its  factory  force  and  has 
brought  its  production  close  to  four  cars 
a  week.  Owing  to  high-class  workman- 
ship involving  a  great  deal  of  hand 
work,  the  amount  of  time  given  to  test- 
ing and  the  large  size  of  car  produced, 
a  rapid  output  of  cars  is  not  attempted 
or  desired. 

Special    attention    is   now  being   paid 
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to  the  development  of  new  body  designs. 
A  wage  readjustment  has  been  effected 
at  the  plant,  by  which  the  basic  pay  rate 
has  been  reduced  from  57  to  42  cents  an 
hour.  The  premium  plan  is  continued 
in  force,  enabling  an  employee  to  receive 
extra  pay  when  completing  work  in 
less  than  the  time  alloted  for  a  given 
task.  The  regular  48-hour  weekly  sched- 
ule is  being  maintained. 
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Price  of  FortLson 

l8  Reduced  S230 


Franklin  Cuts  Parts  Lists  to 
Within  7  Per  Cent  of  1914 

SYRACUSE,  N.  Y.,  Jan.  30— A  reduc- 
tion in  prices  of  parts  ranging  from  10 
per  cent  to  40  per  cent,  and  effective 
Feb.  1,  is  announced  by  the  Franklin 
Automobile  Co.  It  is  pointed  out  that 
the  greatest  reduction  is  made  on  those 
parts  which  are  more  generally  in  use 
for  overhaul  or  maintenance  purposes, 
as  reground  crankshafts,  rebored  cylin- 
ders, new  pistons,  etc. 

Improved  methods  of  manufacturing, 
which  were  made  possible  by  the  estab- 
lishment of  a  new  plant  under  separate 
control,  has  made  much  of  this  reduc- 
tion possible,  according  to  F.  J.  Leyerle, 
service  manager.  This,  he  states,  com- 
bined with  economies  effective  in  pur- 
chases, labor  and  operation  costs,  has 
made  it  possible  to  bring  the  present 
prices  on  parts  to  within  7  per  cent  of 
1914  prices. 

"In  revising  the  prices  at  this  time," 
Leyerle  says,  "we  are  giving  the  owner 
the  benefit  of  present  cost,  regardless  of 
inventories  on  hand  purchased  and  pro- 
duced at  higher  cost," 


File  Bankruptcy  Petition 

Against  Revere  Motors 

INDIANAPOLIS,  Jan.  27— An  involun- 
tary petition  in  bankruptcy  has  been  filed 
against  the  Revere  Motor  Car  Corp.  in 
the  United  States  District  Court  here  by 
three  Cleveland  concerns.  The  petition 
was  preferred  by  the  Cleveland  Hard- 
ware Co.  with  a  claim  for  $154;  the 
Cleveland  Tack  Co.,  $464,  and  the  Cleve- 
land-Akron Bag  Co.,  $213. 

John  P.  Porter,  one  of  the  stockholders 
of  the  company,  who  said  he  represents 
more  than  9000  creditors,  came  to  In- 
dianapolis from  Buffalo  to  aid  in  filing 
the  petition.  Porter  claims  that  the  con- 
cern was  incorporated  for  $3,000,000  and 
has  liabilities  of  $5,000,000.  The  cor- 
poration disclaims  possession  of  more 
than  $100,000  in  assets,  but  Porter  con- 
tends that  the  assets  are  really  about 
$2,000,000. 


GRINDING  COMPANY  FORMED 

FLINT,  MICH.,  Jan.  30— The  Arnold 
Grinding  Attachment  €o.  has  been  or- 
ganized here  to  manufacture  an  auto- 
matic micrometer  gage  used  on  grinding 
machines,  local  capital  being  provided  by 
J.  M.  Barringer,  R.  T.  Perry  and  Carl  W. 
Bonbright.  The  gage  is  the  invention 
of  P.  S.  Arnold  of  Detroit. 


Ford  Tells  Dealers  Purpose  Is  to 

Help   Increase   Prosperity 

of  Farmer 


DETROIT,  Jan.  28— A  reduction  of 
$230  in  the  price  of  the  Fordson  tractor 
was  announced  personally  by  Henry 
Ford  by  wireless  telephone  to  the  Ford 
dealers  assembled  at  the  Fordson  Tractor 
Industrial  Show  in  Cleveland  last  night. 
The  new  price  is  $395.  In  his  talk  Ford 
said  the  price  revision  was  to  help  bring 
increased  prosperity  to  farmers  by  per- 
mitting use  of  improved  methods. 

"It  is  certainly  wonderful  to  sit  here 
in  my  office  and  say  a  few  words  of 
greeting  to  you  Ford  dealers  of  the  Cleve- 
land territory,"  he  said.  "The  radio  is 
on  outstanding  tribute  to  man's  inventive 
genius.  They  say  there  is  nothing  new 
under  the  sun,  but  we  are  constantly  in- 
venting new  things,  every  day  bringing 
some  big  improvement  over  the  pre- 
vious day's  methods." 

Continuing,  he  said: 

Manufacturing'  operations  have  undergone 
some  wonderful  revolutionar>'  changes  dur- 
ing the  past  few  years.  We  are  all  familiar 
with  the  big  improvements  in  transportation 
methods,  but  the  oldest  industry  has  been  the 
most  backward  in  the  acceptance  or  adoption 
of  the  new  and  up-to-date  methods  of  doing 
things,  and  that  is  the  farming  industr}-. 
Being  a  farmer,  I  am  vitally  interested  in  all 
farm  inprovements,  and  with  this  in  mind,  I 
have  spent  years  of  time  and  millions  in 
money  in   the  development   of  the  Fonljs.in. 

Must  Lower  Cost  of  Production 

As  a  general  thing,  the  farmers  have 
bettered  their  financial  condition  during  the 
past  IS  months,  but  the  production  costs  of 
farm  products  are  still  too  close  to  selling 
prices  to  allow  fair  margins  of  profit.  What 
the  farmer  must  do  to  put  his  business  on  a 
paying  basis  is  to  lower  the  cost  of  planting, 
cultivating  and  harvesting  of  his  crops.  This 
alone  will  increase  his  profits,  and  with  this 
thouvrht  in  mind  it  has  been  our  constant 
aim  to  lower  the  price  of  the  Fonison  so 
that  every  farmer  in  the  land  could  afford 
to  own  one. 

It  is  a  pleasure,  therefore,  to  announce 
through  your  Ford  dealers  that  we  have 
to-day  decided  that  the  tractor  price  should 
asain  be  reduced,  and  in  considering  a  re- 
duction, naturally  my  thought  ha.«!  been  to 
make  it  possible  for  the  largest  number  of 
farmers  to  share  in  the  benefits  to  be  derived 
through  the  use  of  our  tractor,  and  con- 
sequently, effective  Jan.  27,  19?S.  the  new 
prices  of  the  Fordson  tractor  will  be  $393 
f.o.b.   Detroit. 

This  Is  a  cut  of  $230  off  the  present  price 
and  while  In  making  this  big  reduction  we 
have  taken  upon  ourselves  .i  gigantic  task 
in  the  reduction  of  manufacturing  costs,  still 
that  task,  in  my  opinion,  is  not  larger  than 
the  farmer's  problem  of  to-day,  and  I  am 
glad  to  do  my  part  in  bringing  about  a 
period  of  Increased  prosperity  for  the  farmer. 
Your  part  is  to  carr>-  this  message  to  the 
farmer,  thereby  enabling  him  to  produce 
more  with  less  cost  and  shorter  hours. 

I  am  glad  to  have  had  this  opportunity  of 
talking  with  you  and  you  have  my  best 
wishes. 
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Court  Limits  Date 
for  Willys  Claims 

Must  Be  Filed  Before  April  1 — 

Audit  of  Books  Is 

Ordered 


TOLEDO,  Jan.  30.— An  order  fixing 
the  limit  date  for  filing  claims  against 
the  Willys  Corporation  was  signed  by 
Judge  Killits  in  Federal  Court  here  Sat- 
urday. Claims  may  be  filed  in  any  of 
the  district  courts  where  receivers  have 
been  appointed  on  or  before  April  1, 
1922.  All  will  then  be  reported  to  the 
Toledo  court. 

Colonel  Hartwell,  representing  New 
Jersey  creditors,  asked  the  court  for 
$175,000  of  the  funds  held  by  New  York 
receivers  for  meeting  city  taxes  and  pay- 
roll at  the  Elizabeth  plant.  He  said  the 
$13,000,000  plant  there  is  95  per  cent 
completed  and  that  there  are  liens  of 
$1,700,000  against  it.  New  York  at- 
torneys declared  there  was  a  heavy  de- 
mand for  portions  of  their  $700,000  now 
on  hand.  A  Federal  tax  claim  of  $200,- 
000  may  be  presented  any  day.  Judge 
Killits  said  he  would  sign  the  order  re- 
quested by  Colonel  Hartwell  provided  it 
was  satisfactory  to  other  creditors. 

Orders  Audit  of  Books 

TOLEDO,  Jan.  28— As  a  step  toward 
untangling  the  difficulties  of  the  Willys 
Corp.,  Judge  John  M.  Killits,  in  Fed- 
eral Court  here,  has  ordered  the  re- 
ceivers, Frank  P.  Kennison,  Clement  0. 
Miniger  and  Francis  G.  Coffey,  to  pro- 
ceed with  a  general  audit  of  the  cor- 
poration's books.  The  receivers  were  also 
empowered  to  name  the  auditors. 

The  court  also  authorized  the  purchase 
by  the  receivers  of  4315  electric  bat- 
teries, valued  at  $495,000,  from  the  Elec- 
tric Storage  Battery  Co.,  Philadelphia. 
The  contract  for  the  batteries  was  en- 
tered into  before  the  receivers  were  ap- 
pointed. 

The  receivers  were  authorized  to  ac- 
cept in  settlement  of  a  claim  of  the 
Willys  Corp.  against  Earl  Motors,  Inc., 
debentures  and  preferred  stock  in  the 
amount  of  $28,035. 

Another  order  was  entered  requiring 
the  receivers  to  demand  from  the  Cleve- 
land Trust  Co.,  Cleveland,  the  Fort  Dear- 
born National  Bank,  and  the  Merchants' 
Loan  &  Trust  Co.,  Chicago,  and  the 
First  National  Bank,  St.  Louis,  state- 
ments of  special  accounts  carried  by  the 
Willys  corporation  in  those  financial  in- 
stitutions. 

Hearing  on  the  intervening  petition  of 
the  United  States  Light  &  Heating  Corp. 
will  be  held  soon  before  Judge  Killits  ir 
this  city. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

George  A.  Archer  as  receivers  for  some 
time,  has  not  yet  closed  the  deal.  The 
offer  was  accepted  by  Judge  Sater  in  the 
Federal  Court. 

According  to  local  interests  in  touch 
with  the  situation,  no  plans  for  the  future 
operation  of  the  plant  have  been  worked 
out.  H.  C.  Runyon,  who  is  in  charge 
of  the  property,  has  been  giving  service 
to  owners  and  selling  what  completed 
cars  are  on  the  floor. 


Franklin  Will  Seek 

Hundreds  of  Dealers 

SYRACUSE,  N.  Y.,  Jan.  30— "If  every 
automobile  dealer  would  get  busy  and  go 
after  the  business  it  would  be  a  great 
help  toward  restoring  stability,"  assert- 
ed H.  H.  Franklin,  president  of  the 
Franklin  Automobile  Co.,  at  the  annual 
meeting  of  stockholders.  Franklin  at 
that  time  announced  that  the  company,  to 
carry  out  this  policy,  will  start  an  active 
campaign  at  once  to  obtain  at  least  250 
additional  sales  representatives  through- 
out the  country. 

It  is  understood  that  this  is  only  the 
beginning  and  that  the  company  has  in 
mind  a  campaign  which  will  enlist  sev- 
eral thousand  salesmen  to  handle  the 
new  four  cylinder  Franklin  as  soon  as 
that  car  is  put  on  the  market  in  quantity. 

At  the  annual  meeting  Ralph  Murphy 
was  elected  to  the  directorate  of  the 
H.  H.  Franklin  Mfg.  Co.  to  succeed  H.  E. 
Maney,  who  became  vice-president  of  the 
Franklin  Automobile  'Co.  and  a  director 
of  that  company.  The  manufacturing 
company  directors  elected  are: 

H.  H.  Franklin,  Frank  A.  Barton,  Giles 
H.  Stilwell,  A.  T.  Brown,  E.  H.  Dann,  Howard 
Li.  Franklin  and  Ralph  Murphy.  Mr.  Franklin 
is  president,  John  Wilkinson,  vice-president, 
and  Mr.  Barton,  secretary-treasurer. 

Wilkinson,  Maney,  Barton,  Franklin 
and  Stilwell  are  directors  of  the  automo- 
bile company  with  the  same  officers  as 
for  the  manufacturing  company. 


Midcontinent  Reorganized 
by  Zenith  Tire  Receiver 

TOLEDO,  Jan.  30— E.  G.  Kirby,  re- 
ceiver for  the  Zenith  Tire  &  Rubber  Co., 
has  returned  from  Wichita,  Kan.,  where 
he  aided  in  reorganizing  the  directorate 
of  the  Midcontinent  Tire  Co.,  which  is 
practically  the  only  asset  of  the  Zenith 
company. 

Kirby  announces  that  J.  A.  Curtis,  at- 
torney, Cleveland;  William  Leai'y,  presi- 
dent of  the  Zenith  Tire  &  Rubber  Co., 
Cleveland,  and  George  W.  Ritter,  attor- 
ney, Toledo,  in  addition  to  himself,  had 
been  elected  directors  of  the  Midcontinent 
company  to  represent  the  51  per  cent 
stock  ownership  of  the  Zenith  company. 

He  said  the  Midcontinent  plant  would 
produce  about  800  tires  a  day  for  1922. 


February  2,  1922 

Wintoii  Co.  Reduces 
Debts  by  $500,000 

Mails  Checks  for  Second  10  Per 

Cent  Payment  on  Extension 

Indebtedness 


CLEVELAND,  Jan.  30— The  Winton 
Co.  has  mailed  checks  for  its  second  10 
per  cent  payment  on  its  extension  in- 
debtedness. This,  together  with  various 
other  payments  that  have  been  made 
within  the  past  sixty  days,  has  reduced 
the  company's  debts  by  practically  $500,- 
000. 

This  is  an  indication  of  the  thorough- 
ness with  which  the  company  is  adjust- 
ing itself  to  general  market  conditions. 
The  newest  model  of  the  Winton  Six,  a 
33-hp.  car  known  as  Model  40,  has  been 
announced  to  sell  at  $3,400 — a  decrease 
of  $1,200  from  the  price  of  its  previous 
model. 

"This  new  low  price,"  General  Man- 
ager McEwen  says,  "reflects  a  bona  fide 
result  obtained  within  our  own  organi- 
zation. In  other  words,  by  submitting 
every  department  of  the  business  to  crit- 
ical analysis,  we  have  freed  ourselves 
from  the  notions  and  practices  growing 
out  of  the  war,  which  made  manufactur- 
ing unduly  expensive. 

"We  have  decidedly  lessened  overhead 
by  a  readjustment  of  wage  scales,  by 
careful  handling  of  purchases  and  the 
disposition  of  materials.  We  have  at  the 
same  time  adhered  to  rigid  production 
standards  both  as  to  quantity  and  qual- 
ity." 

The  Winton  Engine  Works,  a  Winton 
property  which  manufactures  Diesel  ma- 
rine engines,  has  undergone  the  same 
readjustments  as  the  motor  car  plant, 
and,  in  spite  of  a  slow  market,  is  pro- 
ducing 50  per  cent  of  its  capacity.  New 
business  booked  during  January  is  of 
such  volume  as  to  insure  steady  opera- 
tion oi  the  engine  plant. 


ALLEN  DEAL  NOT  CLOSED 

COLUMBUS,  Jan.  29— Frank  P.  Shaw 
of  Chicago,  who  offered  $570,000  for  the 
plant  and  practically  all  assets  of  the 
Allen  Motor  Co.  of  Columbus,  which  has 
been  in  the  hands  of  W.  C.  Willard  and 


ROAD   WORK    COST   DROPS 

COLUMBUS,  Jan.  29— Cost  of  road 
building  in  Ohio  has  taken  a  tremendous 
drop,  according  to  figures  issued  by  the 
Ohio  Highway  Commission  following  the 
opening  of  bids  on  five  highway  projects. 


Charge  Unequaled  Rates 

Due  to  Insurance  War 

NEW  YORK,  Jan.  30— A  cut  gf  20 
per  cent  in  automobile  truck  insurance 
rates  in  Boston  in  a  rate  war  waged  by 
stock  casualty  insurance  companies 
against  mutual  companies,  and  an  in- 
crease of  19  per  cent  in  the  rate  in  New 
York,  which  he  intimated  was  used  to 
recoup  the  losses  in  Boston,  was  revealed 
by  Samuel  Untermyer  before  the  Lock- 
wood  committee. 

The  revelation  was  made  during  the 
testimony  of  Albert  W.  Whitney,  asso- 
ciate general  manager  of  the  National 
Bureau  of  Casualty  and  Surety  Under- 
writers, an  unincorporated  organization 
of  21  of  the  leading  companies  handling 
casualty  insurance  in  New  York  state. 
Jesse  S.  Philips,  former  State  Superin- 
tendent of  Insurance,  became  manager 
of  the  bureau  a  short  time  ago. 
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Traveling  Tractor 
School  Under  Way 

Advance  Rumely  Co.  Carries  In- 
struction to  Its  Dealers — Pre- 
pares for  Big  Year 

CHICAGO,  Jan.  28.— The  Advance 
Rumely  Co.  has  on  the  road  at  present 
a  school  for  dealers.  This  school  is  to 
make  12  stops  ot  a  week  each  at  the  chief 
branches  of  this  company.  The  objective 
is  to  instruct  deakrs  "in  all  that  the 
•dealer  should  know  about  tractors."  The 
company  appropriated  $100,000  for  this 
work,  believing  that  1922  was  to  be  a 
tractor   sales   year. 

Tn  preparation  for  this  school  the  com- 
pany prepared  an  exhibit  consisting  of  12 
carloads  of  tractors  and  tractor  parts. 
The  exhibit  included  cutout  unit  parts 
and  separate  crankshafts,  disassembled 
transmission  and  such  fundamental 
parts.  Two  of  these  exhibits  were  ar- 
ranged so  that  the  faculty  could  move 
from  city  to  city  without  loss  of  time. 

The  faculty  includes  the  service  man- 
•agers,  engineers  and  others  from  the 
factory  and  men  loaned  by  the  organi- 
sations which  make  unit  parts  for  this 
company. 

Each  of  the  six  days  of  school  work  is 
•divided  into  three  sessions,  with  classes 
for  morning,  noon  and  evening.  After 
the  lecture  the  dealers  are  taken  into  a 
shop  or  laboratory  and  shown  exactly 
how  each  member  of  the  unit  part  oper- 
ates. All  dealers  are  required  to  attend 
this  school  and  the  company  paying  the 
•expense  while  there.  The  roll  is  called 
and  if  the  dealer  is  not  present  his 
I)er  diem  is  not    credited  to  him. 

At  some  time  during  the  school  each 
•dealer  is  required  to  go  into  a  lot  and 
■drive  each  tractor  in  the  various  driving 
tests.  It  is  believed  that  any  dealer  who 
goes  through  this  course  will  be  able  to 
go  on  a  farm  and  perform  the  farming 
task  for  the  prospect.  The  instruction 
is  not  restricted  to  driving  but  includes 
belt  work  and  other  operations  that  are 
becoming  more  popular  with  tractor  own- 
ers. 
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Fenn  Finds  Truck 

Outlook  Is  Bright 

CHICAGO,  Jan.  30— F.  W.  Fenn,  sec- 
retary of  the  motor  truck  committee  of 
the  National  Automobile  Chamber  of 
Commerce,  has  been  in  Chicago  visiting 
several  truck  manufacturers  in  this  vi- 
cinity. His  stop  here  was  a  part  of  a 
trip  throughout  the  West  during  which 
he  hopes  to  visit  practically  all  the  truck 
manufacturers.  He  has  just  completed 
a  trip  through  Michigan  and  after  sev- 
eral days  in  the  Chicago  vicinity  will  go 
through  the  states  of  Wisconsin  and 
Minnesota,  and  will  return  to  New  York 
after  visiting  several  Canadian  factories 
and  shows. 

Fenn  says  he  has  found  an  excellent 
spirit  in  the  truck  factories  he  has  vis- 
ited so  far.    In  all  of  them  there  are  the 


COLLECTIVE  BUYIISG 
BEGUN  BY  FARMERS 

PORT  BYRON,  ILL.,  Jan  .31  — 
The  Co-operative  Co.,  composed  of 
farmers,  has  endorsed  a  proposal 
from  the  Moline  Plow  &  Tractor 
Co.  for  collective  buying,  and 
seventy-five  farmers  have  agreed 
to  invest  in  tractors  and  certain 
farm  implements.  The  manufac- 
turers will  ship  directly  to  the 
farmers  and  the  latter  will  remove 
the  implements  from  the  car  to  the 
farm.  The  secretary  of  the  com- 
pany will  serve  as  agent  for  the 
Moline  concern.  The  new  system 
will  reduce  the  cost  to  the  con- 
sumer and  stimulate  dormant  buy- 
ing among  the  agriculturists. 


signs  of  the  awakening  of  sales  and 
where  the  sales  department  is  showing 
any  initiative  in  seeking  business,  good 
results  are  apparent.  At  no  place  has 
he  found  that  truck  demands  have  devel- 
oped to  the  point  where  sales  are  to  be 
picked  up  without  effort,  but  he  has 
found  that  where  an  effort  has  been 
made  to  adapt  truck  transportation  to 
specific  business  needs,  sales  are  being 
made. 

Everywhere  that  he  has  visited,  Fenn 
finds  there  is  a  strong  interest  in  bus  de- 
velopment and  in  a  number  of  factories 
special  attention  has  been  given  to  the 
development  of  chassis  for  transporta- 
tion on  railroad  tracks. 


Americans  Operating 

Bus  Lines  in  China 

WASHINGTON,  Jan.  30— A  report 
from  Vice-Consul  Samuel  Sokorin  at 
Kalgan  says  there  are  at  present  five 
American  firms  engaged  in  operating 
automobile  passenger  service  between 
Kalgan  and  Urga  in  China,  and  by 
spring  it  is  expected  that  this  number 
will  be  doubled.  Hitherto  only  small 
motor  cars  carrying  four  passengers  and 
a  driver  have  been  used  in  this  service, 
and  no  attempt  has  been  made  to  carry 
valuable  freight. 

Aside  from  the  question  of  carrying 
freight,  the  designing  of  a  large  car  for 
Mongolia  is  important  in  that  it  will 
mean  an  increased  passenger  traffic,  as 
the  larger  cars  could  carry  seven  or 
eight  passengers  on  each  trip. 


SEIBERLING  ON  COAST 

LOS  ANGELES,  Jan.  30 — Announce- 
ment is  made  by  the  Seiberling  Rubber 
Co.  of  Akron,  Ohio,  that  Los  Angeles 
will  be  headquarters  for  the  Pacific  Coast 
States.  George  Bellis  has  been  named 
branch  manager  here,  F.  B.  Hesse,  San 
Francisco;  C.  B.  Reynolds,  Portland; 
M.  H.  Anderson,  Salt  Lake  City,  and 
J.  M.  Watson,  Denver.  Bellis  is  a  for- 
mer manager  of  the  Goodyear  branch 
here.  J.  E.  Argus  has  been  named  coast 
manager. 
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Bank  Thinks  Prices 
Nearly    Stahiiized 

Chicago    Federal     Reserve     Says 

Manufacturers   Move 

Cautiously 


CHICAGO,  Jan.  30 — Discussing  auto- 
mobile production  and  shipments,  the 
January  review  of  business  conditions 
compiled  by  the  Federal  Reserve  Bank  of 
Chicago  says: 

"While  the  number  of  visitors  at  the 
eastern  automobile  show  indicates  in- 
creased interest  in  the  motor  car,  the  im- 
provement in  actual  business  looked  for 
with  the  turn  of  the  year  has  not  yet 
materialized.  The  Chicago  and  otherwest- 
ern  automobile  shows  now  under  way 
or  approaching,  are  relied  upon  by  man- 
ufacturers to  give  an  indication  of  the 
probable  absorption  of  cars  during  the 
spring  months. 

"Manufacturers  are  moving  cautiously. 
Dealers  throughout  the  country  are  not 
in  a  strong  financial  position.  The  de- 
cline in  price  of  new  automobiles  has  de- 
moralized the  second-hand  car  market, 
and  as  a  result  of  the  decline  in  used-car 
prices,  dealers  have  been  compelled  to 
absorb  severe  losses  on  cars  that  have 
been  traded  in. 

"There  is  a  more  widespread  feeling 
among  manufacturers  than  has  existed 
for  some  time,  that  prices  are  now  set- 
tling to  a  level  on  which  they  are  likely 
to  stabilize,  for  the  season  at  least.  Cuts 
made  since  Christmas  have  been  fairly 
general,  although  prices  with  few  ex- 
ceptions are  not  quite  down  to  pre-war 
levels.  These  exceptions,  however,  are 
offset  to  some  extent  by  improvements 
and  increased  equipment  on  the  car.  In- 
ventories show  a  considerable  decrease." 

Kansas  City  Credit  Easier 

KANSAS  CITY,  Jan.  30— The  follow- 
ing  statement  :n  reference  to  the  finan- 
cial situation  in  this  district  is  made  in 
the  >iionthly  review  of  conditions  pre- 
pared by  the  Federal  Reserve  Bank  of 
Kansas  City. 

"The  financial  situation  at  the  begin- 
ning of  1922  may  be  described  as  easier 
than  for  several  months  past.  Indebted- 
ness is  still  heavy  and  there  is  a  consid- 
erable volume  of  frozen  loans,  though 
it  is  noted  that  there  has  been  continued 
slow  but  steady  liquidation.  Discount 
rates  on  short  time  paper  are  the  lowest 
in  several  years  and  the  tendency  is  to- 
ward lower  interest  rates  on  long  time 
loans.  Lack  of  an  outlet  for  foreign  in- 
vestments is  bringing  outside  money  into 
the  district  which  is  used  largely  for  liq- 
uidating industrial  loans  and  giving  in- 
dustries a  fresh  start,  but  little  is  going 
on  in  the  way  of  industrial  expansion  at 
this  time.  The  agricultural  and  livestock 
interests  are  gradually  being  helped  by 
loans  by  banks  out  of  their  own  funds 
or  borrowings  from  the  Federal  Reserve 
Bank,  while  the  War  Finance  Corpora- 
tion is  approving  loans  for  agriculture 
and  livestock. 
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Harvester  Truck 

Plant  to  Be  BuUt 


McCormick  States  Work  at  Fort 

Wayne  Will  Be  Started  by 

March  15 


FORT  WAYNE,  IND.,  Jan.  30— Work 
on  the  construction  of  the  truck  plant  of 
the  International  Harvester  Co.,  in  this 
city,  will  start  on  or  before  March  15. 
This  is  the  message  personally  delivered 
by  Cyrus  F.  McCormick,  Jr.,  president 
of  the  Harvester  company,  at  the  annual 
meeting  of  the  stockholders  of  the 
Greater  Fort  Wayne  Development  Co., 
which  was  organized  to  erect  homes  to 
house  the  workers  at  the  plant.  The 
contracts  for  the  erection  of  the  plant 
were  made  in  June,  1920,  but  the  con- 
struction work  was  postponed  from  time 
to  time  owing  to  business  conditions. 

In  making  his  announcement  McCor- 
mick said  that  plans  for  the  plant  indi- 
cate that  in  time  it  will  be  the  largest 
of  its  kind  in  the  world,  and  also  de- 
clared that  action  has  been  taken  to  make 
the  buildings  and  grounds  a  beauty  spot 
in  the  way  of  factory  construction.  Parkr 
ways,  drives  and  landscaping  of  the 
grounds  will  be  undertaken.  The  build- 
ings will  all  be  of  stucco  design. 

Operating  Within  Year 

McCormick  told  the  stockholders  of 
the  local  corporation  that  while  he  did 
not  want  the  action  here  to  be  regarded 
as  an  indication  of  great  optimism  as 
to  future  business  conditions  in  the  na- 
tion, the  directors  of  the  Harvester  com- 
pany had  decided  that  all  pledges  made 
should  be  carried  out  to  the  letter,  even 
though  a  wait  of  a  few  months  more 
for  the  starting  of  the  work  would  be 
beneficial. 

Much  of  the  preliminary  work  in  con- 
nection with  the  big  plant  has  already 
been  done.  It  is  expected  that  the  fac- 
tory will  be  in  operation  and  turning  out 
motor  trucks  within  a  period  of  twelve 
months. 

Officers  of  the  Greater  Fort  Wayne 
Development  Company  were  re-elected. 
The  development  company's  assets  are 
now  $1,071,869.59. 


To  Discuss  Roads 

at  Tractor  Show 

MINNEAPOLIS,  Jan.  30— A  special 
program  treating  the  application  of  trac- 
tors for  road  building  work  has  been  ar- 
ranged by  the  Minneapolis  section  of  the 
Society  of  Automotive  Engineers  for 
Wednesday  afternoon,  Feb.  8,  in  connec- 
tion with  the  tractor  show  in  this  city. 

There  will  be  a  technical  meeting 
Thursday  at  which  subjects  relating  to 
tractors  on  the  farm  will  be  discussed. 
A  dinner  will  be  given  Thursday  evening 
at  the  Hotel  Radisson  and  the  speakers 
will  include  E.  G.  Quanime,  president  of 
the  Federal  Land  Bank  of  St.  Paul,  and 
James  R.  Howard,  president  of  the  Amer- 
ican Farm  Bureau  Federation. 
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The  program  for  the  technical  session 
follows : 

WED.,    Feb.   8,  2  p.m. 

Minnesota   Road   System — C.   M.    Babcock. 
Road    Building    Machinery. 
Road    Maintenance. 

iV.OLion    Piciu.cs  or   Tractors    in    Road    Con- 
struction. 

THURS.,    Feb.   9,   2   p.m. 

Relative    Tractor    and     Plow    Reactions    of 

Various    Hitches — O.    B.   Zimmerman    and 

T.  G.  Sewall. 
The    Relation   of   the   Tractor   to   the    Farm 

Implement — G.    Douglas    Jones. 
The   Possibilities   of  Standardization    in  the 

Tractor   Field— P.    M.   Heldt. 


February  2,  1922 


General  Motors  Has 

70,504  Stockholders 

NEW  YORK,  Jan.  31— The  number  of 
General  Motors  Corp.  stockholders  in- 
creased 3367  during  the  last  quarter  of 
19i21.  The  total  now  is  70,504,  an  in- 
crease of  21,469  over  a  year  ago.  The 
common  stockholders  reach  a  total  of 
48,348. 

The  corporation  is  sending  to  all  its 
stockholders  a  pamphlet  telling  them 
something  of  this  group  of  accessory 
companies  which  make,  market  and  serv- 
ice essential  motor  car  equipment.  The 
products  of  this  group  of  companies  in- 
clude electric  starting,  lighting  and  igni- 
tion systems;  warning  signals,  ball 
bearings;  roller  bearings;  radiators; 
rims;  cold  rolled  and  also  cold  drawn 
steel. 

These  products  are  standard  equip- 
ment upon  representative  makes  of  pas- 
senger cars,  trucks,  tractors  and  en- 
gines. Some  of  them  find  a  wide  variety 
of  uses  outside  the  automotive  industry. 
The  companies  mentioned  include  the 
Dayton  Engineering  Laboratories  Co., 
Remy  Electric  Co.,  Hyatt  Roller  Bear- 
ing Co.,  New  Departure  Mfg.  Co.,  Harri- 
son Radiator  Corp.,  Jaxon  Steel  Products 
Corp.,  Klaxon  Co.,  United  Motors  Serv- 
ice Co.,  Delco  Light  Co.,  Lancaster  Steel 
Products  Corp.  and  the  Dayton  Wright 
Co. 


Burke  Will  Direct 

Sales  for  Peerless 


Former  Sheridan  Head  Succeeds 
Cunliffe,  Who  Becomes  Phil- 
adelphia Distributor 


A.  R.  Warner  Is  Dead ; 

Pioneer  in  Industry 

CLEVELAND,  Jan.  30— Albert  R. 
Warner,  for  years  an  official  of  the  White 
Co.  and  known  in  the  motor  indus- 
try of  the  country  as  one  of  the  leaders, 
was  buried  in  the  Lake  View  Cemetery 
here  after  impressive  services,  in  which 
many  of  the  leaders  in  the  automobile 
industry  of  the  Forest  City  participated. 
Warner  died  at  the  age  of  54,  after  a 
stroke  of  apoplexy. 

For  seventeen  years  he  had  been  with 
^he  White  company  in  an  official  capac- 
ty.  His  service  played  an  important 
part  in  the  upbuilding  of  that  corpora- 
tion. Until  recently  he  had  been  a  mem- 
ber of  the  auxiliary  board  of  the 
Guardian  Savings  &  Trust  Co.;  a  direc- 
tor of  the  Cleveland  National  Bank  and 
of  the  Universal  Crane  Co.  and  the 
Rubay  Co.,  which  builds  automobile 
bodies. 


CLEVELAND,  Jan.  30— C.  R.  Cunliffe 
has  resigned  as  general  sales  manager 
of  the  Peerless  Motor  Car  Co.  to  take 
over  control  of  the  Girard  Automobile 
Co.,  Peerless  distributor  in  Philadelphia. 
He  will  be  succeeded  by  D.  A.  Burke  as 
general  sales  manager  of  Peerless. 

Burke  is  one  of  the  veterans  of  the 
automotive  industry.  In  1913  he  became 
branch  manager  in  Cleveland  for  the 
Buick  Motor  Co.  and  later  was  trans- 
ferred to  the  factory  at  Flint,  where  he 
worked  for  two  years  under  R.  H.  Col- 
lins, who  then  was  general  sales  man- 
ager and  who  now  is  at  the  head  of  the 
Peerless  company.  Burke  was  placed  in 
charge  of  the  Buick  branch  in  Chicago 
in  1916.  He  remained  there  until  1919, 
when  he  was  commissioned  by  W.  C.  Du- 
ra nt  to  design  the  Sheridan  car,  in  which 
he  embodied  many  of  his  own  ideas. 

Served  with  Durant 

When  the  Sheridan  Motor  Car  Co.  was 
organized  as  a  division  of  the  General 
Motors  Corp.,  Burke  was  made  president 
and  general  manager.  Upon  the  sale  of 
the  Sheridan  division  to  Durant  inter- 
ests, Burke  was  made  general  manager 
of  the  Durant  Motor  Car  Co.  of  Indiana. 
He  resigned  that  position  two  or  three 
months  ago,  although  he  retained  a  stock 
interest  in  the  company.  His  alliance 
with  Collins  is  another  indication  of  the 
close  relations  between  the  latter  and 
Durant. 

Cunliffe  retired  Aug.  1  as  manager  of 
the  Chicago  branch  of  the  Cadillac  Motor 
Car  Co.  to  become  associated  with  Col- 
lins. His  appointment  as  sales  manager 
of  the  Peerless  company  was  announced 
a  few  weeks  later.  Before  going  to  Chi- 
cago Cunliffe  was  manager  of  the  Cadil- 
lac branch  in  Philadelphia. 


Alilberg  Establishes 

Ten  New  Branches 

CHICAGO,  Jan.  30— The  Ahlberg 
Bearing  Co.,  manufacturer  and  dis- 
tributor of  new  high  grade  ball  and 
roller  bearings  and  manufacturer  of 
Ahlberg  ground  bearings,  announces  the 
opening  of  ten  additional  branches,  which 
makes  a  total  of  thirty-four  branches 
owned  and  operated  by  this  company. 
The  new  bi-anches  ai'e  located  in  the 
following  cities:  Baltimore,  Buffalo,  Co- 
lumbus. Dallas,  Duluth,  Indianapolis, 
Newark,  Toledo,  Washington,  D.  C, 
Youngstown,  Ohio. 

It  is  the  intention  of  this  company 
to  establish  a  considerable  number  of 
branches  in  addition  to  those  already  in 
operation,  so  that  customers  can  avail 
themselves  of  its  services  with  very  little 
delay. 
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Ford  Seeking  Real 

Executive  Talent 


Interviews  Big  Men  of  Industry 

About  Lincoln   Sales   and 

Production 


DETROIT,  Jan.  30— Henry  Ford's  pur- 
chase of  the  Lincoln  Motor  Co.  on  Feb. 
4,  which  is  considered  in  this  city  to  be 
practically  a  certainty,  promises  to  bring 
in  its  train  one  of  the  greatest  reassem- 
blages  of  executive  talent  that  the  in- 
dustry has  known. 

Throughout  the  deal  Ford  has  acted 
with  the  almost  certain  knowledge  that 
the  men  he  requires  to  operate  the  prop- 
erty are  willing  to  join  him.  Several 
conferences  have  been  held  at  which  the 
views  of  these  men  on  the  operation  of 
the  plant  have  been  heard  and  Ford  is 
said  to  be  thoroughly  in  accord. 

The  influence  of  the  Lelands  in  the 
new  control  will  be  nominal,  though  it  is 
definitely  known  that  they  will  have  a 
place  in  the  new  organization.  There  will 
be  a  new  president  and  general  manager 
and  production  will  be  in  the  hands  of 
an  executive  of  the  Ford  school.  The 
sales  will  be  under  the  direction  of  one 
of  the  highest  trained  specialists  in  the 
industry. 

That  there  will  be  no  bid  for  the  prop- 
erty from  stockholder  interests  is  gleaned 
from  the  fact  that  the  heaviest  holders 
are  content  to  accept  a  stock  loss  to  real- 
ize on  their  notes. 

There  are  reports,  apparently  well 
founded,  that  Ford  is  prepared  to  go  to 
the  assistance  of  at  least  one  other  com- 
pany, producing  a  high  class  car,  which 
is  said  to  be  in  financial  difficulties  for 
much  the  same  causes  as  those  which  in- 
volved the  Lelands. 

Detroit  is  gossiping  more  avidly  than 
ever  over  the  plans  of  Ford  and  confi- 
dently believes  that  he  will  become  al- 
most as  important  a  factor  in  the  higher 
price  classes  as  he  now  is  in  the  lowest 
class. 
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capitalized  at  $200,000,  with  main  offices 
in  this  city,  is  increasing  its  capitaliza- 
tion to  $1,500,000,  with  $600,000  paid  in. 
The  company  is  now  in  production,  one 
car  having  been  delivered  in  Kansas  City, 
and  regular  shipments  being  scheduled, 
beginning  in  February,  from  the  Szekely 
Engineering  Co.,  Moline,  111.  The  com- 
pany is  now  disposing  of  territorial  dis- 
tributing agencies.  Arrangements  are 
being  made  for  a  Kansas  City  factory. 


Toronto-Durant  Co. 

Headed  by  Wallberg 

NEW  YORK,  Jan.  Sl-^Durant  Motors 
of  Canada,  Ltd.,  will  begin  production 
before  iMarch  1  in  its  plant  at  Leaside, 
a'  suburb  of  Toronto.  Both  four  and  six- 
cylinder  cars  will  be  produced,  but  the 
output  will  be  confined  for  the  present  to 
the  four-cylinder  models. 

The  Toronto-Durant  Co.  has  been  or- 
ganized with  E.  A.  Wallberg  of  Toronto 
as  president,  to  distribute  the  line  in  the 
Toronto  territory.  Wallberg  is  a  finan- 
cier and  a  civil  engineer,  and  is  inter- 
ested in  Durant  Motors  of  Canada.  The 
Toronto  distributing  company  will  be  lo- 
cated in  an  addition  to  the  King  Edward 
Hotel  and  will  open  next  week. 


Broadwell  Appoints 

M.  A.  M.  A.  Committees 

NEW  YORK,  Jan.  31— President  E.  H. 
Broadwell,  president  of  the  Motor  and 
Accessory  'Manufacturers  Association, 
has  announced  the  following  committee 
appointments  for  the  year: 

Executive  committee:  E.  H.  Broadwell, 
Fisk  Rubber  €o.,  iChicopee  Falls,  C.  E. 
Thompson,  Steel  Products  Co.,  'Cleveland; 
W.  0.  Rutherford,  B.  F.  Goodrich  Co., 
Akron;  G.  Brewer  Griffin,  Westinghouse 
Electric  &  Mfg.  Co.,  Springfield,  Mass.; 
C.  H.  L.  Flintermann,  Detroit  Pressed 
Steel  Co.,  Detroit. 

Finance  committee:  E.  H.  Broadwell, 
chairman,  Fisk  Rubber  Co.,  Chicopee 
Falls;  C.  E.  Thompson,  Steel  Products 
Co.,  Cleveland;  E.  P.  Hammond,  Gemmer 
Mfg.  Co.,  Detroit;  W.  O.  Rutherford, 
B.  P.  Goodrich  Co.,  Akron;  G.  Brewer 
Griffin,  Westinghouse  Electric  &  Mfg. 
Co.,  Springfield,  Mass.;  A.  W.  Copland, 
Detroit  Gear  &  Machine  Co.,  Detroit; 
J.  M.  McComb,  Crucible  Steel  Co.  of 
America,  Pittsburgh. 


G.  M.  C.  Truck  Takes 

Over  Atlanta  Branch 

PONTIAC,  MrCH.,  Jan.  31— A  direct 
factory  branch  of  the  General  Motors 
Truck  Co.  has  been  opened  in  Atlanta 
for  the  distribution,  sale  and  service  of 
GMC  trucks  in  the  Southeastern  States. 
This  branch  will  take  the  place  of  the 
Southeastern  GMC  Truck  Co.  and  will 
occupy   the   same   building. 

T.  K.  Johnson,  for  the  last  four  years 
general  manager  of  the  Southeastern 
GMC  Truck  Co.,  has  been  appointed 
manager  of  the  factory  branch. 

In  addition,  the  General  Motors  Truck 
Co.  will  take  over  the  Charlotte,  N.  C, 
branch  of  the  Southeastern  GMC  Truck 
Co.,  and  will  operate  it  also  as  a  factory 
branch  under  the  supervision  of  the 
branch  in  Atlanta. 


FRONT  DRIVE  MOTORS  PRODUCING 

KANSAS    CITY,  Jan.   30— The   Front 
Drive  Motor  Co.,  a  Missouri  corporation, 


LOCOMOBILE  RECEIVES  AWARD 

CHICAGO,  Jan.  30— A  Locomobile 
steam  car  built  in  1899  and  owTied  by 
John  Barry  of  Dayton,  Ohio,  won  the  first 
prize  oflFered  by  the  National  Automobile 
Chamber  of  Commerce  for  the  oldest  car 
in  the  United  States  still  in  running  con- 
dition. The  second  prize  was  awarded 
to  a  1900  Oldsmobile  driven  by  a  gaso- 
line engine.  There  were  200  entries  in 
the  contest  including  twenty-one  Olds- 
mobiles  and  three  Cadillacs.  It  was 
brought  out  that  the  seventh  and  ninth 
Oldsmobiles  manufactured  still  are  run- 
ning. 
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Finance  Men  Seek 
Legislative  Reform 

Committee    Named    by    National 

Association — Six  Locals 

Now  Organized 

NEW  YORK,  Jan.  .jO— A  legislative 
committee  which  will  work  in  harmony 
with  the  various  companies  included  in 
its  membership  was  appointed  at  the 
meeting  of  the  directors  of  the  National 
Association  of  Automobile  Financing 
companies  held  in  this  city.  The  com- 
mittee, named  by  Fred  A.  Webber,  Jr., 
president  of  the  association,  is  com- 
posed of  H.  W.  Ritter,  W.  E.  Hiller  and 
A.  A.  Ross.  It  was  contended  at  the 
meeting  that  reforms  are  needed  in  the 
laws  of  various  states  or  in  the  interpre- 
tation of  them.  The  locals  of  the  asso- 
ciation will  be  expected  to  co-operate 
with  the  national  organization  in  car- 
rying on  this  work. 

It  is  felt  that  while  many  of  the  prob- 
lems are  peculiar  to  the  individual  states, 
co-operative  action  would  result  in 
amendments  to  present  statutes  which 
would  afford  all  the  companies  in  the 
automobile  financing  business  greater 
protection.  Most  of  these  companies  are 
doing  business  in  all  states  and  for  that 
reason  all  of  them  are  vitally  interested. 

It  was  reported  that  locals  in  Chicago, 
Pittsburgh,  New  York,  Indianapolis.  St. 
Louis  and  Rochester  now  are  affiliated 
with  the  national  organization.  John  B. 
Perlee  of  Chicago  was  appointed  chair- 
man of  the  membership  committee.  Each 
company  which  is  a  member  of  the  asso- 
ciation will  be  asked  to  take  three  mem- 
berships in  the  local,  consisting  of  an 
executive,  counsel  and  credit  man. 

The  need  for  publicity  also  was  con- 
sidered and  a  committee  headed  by  C.  L. 
Hemphill  of  New  Y'ork  was  named. 

Quarterly  meetings  will  be  held  by  the 
national  association.  The  next  will  be 
ir  St.  Louis  in  April  and  the  July  session 
wiil  'be  held  in  Pittsburgh. 


Martin-Parry  to  Produce 
Special  Bodies  for  \^  illys 

INDIANAPOLIS,  Jan.  25— The  In- 
dianapolis plant  of  the  Martin-Parry 
Corp.  of  York,  Pa.,  will  make  the  greater 
part  of  the  order  for  40.000  truck  bodies 
of  a  special  type  placed  by  the  Willys- 
Overland  Co.  The  bodies  are  equipped 
with  new  labor  and  time-saving  devices. 
It  is  said  that  the  Martin-Parry  Com- 
pany also  has  working  agreements  with 
Chevi'olet  and  Ford  companies  and  is 
figuring  on  a  contract  with  Buick. 

Chaplin  Spahn.  general  manager  of 
the  Indianapolis  branch  of  the  corpora- 
tion, states  that  plans  are  now  being 
considered  for  the  construction  of  a 
large  lumber  mill  in  Louisiana  where 
lumber  used  for  body  construction  would 
be  cut  and  trimmed  before  being  sent 
north.  The  mill,  Spahn  says,  would 
probably  be  large  enough  to  cut  and  trim 
four  to  five  million  feet  annually. 
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Ball  Bearing  Stock 
Is  Retained  by  Nice 

Court  Orders  Voting  Trust  Cer- 
tificates Cancelled — Continues 
As  Independent 


NEW  YORK,  Jan.  30— A  suit  involv- 
ing a  novel  question  as  to  the  power 
of  the  Federal  Court  to  restrain  a  pro- 
ceeding in  the  State  courts  of  Pennsyl- 
vania and  whether  the  Nice  Ball  Bear- 
ing Co.  of  Philadelphia,  one  of  the  lead- 
ing independent  manufacturers  of  ball 
bearings,  was  to  be  absorbed  by  its  lead- 
ing competitor,  was  settled  here  while 
the  case  was  pending  here  in  the  United 
States   Circuit   Court  of  Appeals. 

Announcement  of  the  settlement  was 
made  by  the  attorneys,  who  preferred 
not  to  discuss  the  terms.  The  plaintiffs 
in  the  case  were  Budd  G.  Nice,  president 
of  the  Nice  company,  and  other  members 
of  his  family,  who  controlled  it.  The 
suit  demanded  the  return  of  voting  trust 
Cv3rtificates  representing  the  entire  stock 
of  the  Nice  Ball  Bearing  Co.  from  the 
defendant,  Franklin  B.  Kirkbride,  banker, 
of  7  Wall  Street,  who  during  the  litiga- 
tion was  president  of  the  S.  K.  F.  In- 
dustries, which  a  few  years  ago  absorbed 
the  Atlas  Ball  Bearing  'Co.,  the  Hess 
Bright  Mfg.  €0.,  ball  bearing  manufac- 
turers of  Philadelphia,  the  S.  K.  F.  Ball 
Bearing  €0.  of  Hartford,  Conn.,  and  the 
Hubbard  Machine  Co. 

By  the  settlement,  which  was  effected 
after  months  of  conferences  between 
counsel  for  both  sides,  the  Nice  family 
retains  all  the  stock  of  its  company, 
representing  a  $2,000,000  plant  in  Phila- 
delphia. The  voting  trust  certificates 
held  by  Kirkbride  are  cancelled  and  the 
Nice  company  continues  as  an  inde- 
pendent concern.  The  settlement  not 
only  ends  the  appeals  here  but  several 
suits  pending  in  Philadelphia  and  litiga- 
tion which  promised  to  continue  for 
years,  due  to  the  novel  questions  which 
would  have  been  carried  to  the  United 
States  Supreme  Court. 

Kirkbride  Wins  Victory 

While  the  cases  were  pending  Kirk- 
bride won  a  victory  in  the  Supreme  Court 
of  Pennsylvania,  but  the  plaintiffs  v  u- 
tained  an  equally  important  victory  here 
by  a  decision  of  Federal  Judge  Augustus 
N.  Hand. 

The  history  of  the  case,  which  is  as 
interesting  in  its  facts  as  in  the  legal 
points  involved,  is  disclosed  in  the 
record  of  the  appeal  filed  in  the  United 
States  Circuit  Court  of  Appeals  here. 
As  shown  by  the  opinion  of  Judge 
Rogers,  of  the  Philadelphia  Court  of 
Common  Pleas,  the  Nice  company  de- 
sired to  extend  its  plant  in  1917  because 
of  war  conditions  and  increased  business, 
and  contracted  with  William  Steele  & 
Sons  Co.  for  additional  factory  buildings 
on  a  "cost-plus"  basis.  The  final  price 
charged  by  the  builder  was  almost  double 
the  original  estimate.  Because  of  the 
increased  cost,  the  Nice  company  could 
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not  meet  its  payments  to  the  contractors, 
who  sued. 

Judge  Rogers  said  in  his  opinion  that 
"Steele  &  Co.  evidently  wanted  their 
money  and  forced  a  hard  bargain."  Al- 
though the  company's  prospects  for 
profits  from  future  business  were  bright 
and  were  later  fulfilled,  the  company 
found  itself  embarrassed  as  a  result  of 
the  Steele  action  and  was  forced  to  avoid 
the  consequences  of  the  suit. 

The  Nice  company  agreed  to  transfer 
its  real  estate  to  the  Steele  company  as 
security,  and  to  lease  it  from  the  con- 
tractors for  $5,000  a  month,  which  was 
to  be  applied  on  the  claim.  This  ar- 
rangement was  objected  to  by  certain 
creditors.  A  creditors'  agreement  was 
made  under  which  the  contractors  as- 
signed their  rights  upon  payment  of  the 
claim.  The  testimony  showed  that  Prytz, 
then  president  of  the  S.  K.  F.  Industries, 
was  advised  of  the  difficulties  of  the 
Nice  company  and  turned  the  matter 
over  to  Kirkbride,  who  agi'eed  to  furnish 
the  necessary  capital. 
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Federal    Court   Allegations 

Allegations  in  the  suit  in  the  Federal 
Court  here  were  that  the  necessary 
capital  was  then  furnished,  and  voting 
trust  certificates  for  the  stock  of  the 
Nice  company  were  delivered  to  Kirk- 
bride. Kirkbride  refused  to  enter  into 
a  reorganization  plan  to  preserve  the 
independence  of  the  Nice  company.  Suit 
was  then  brought  for  the  return  of  the 
voting  trust  certificates,  at  which  time 
payment  of  the  entire  sum  due  Kirkbride 
was  tendered  by  the  Nice  company. 

The  plaintiffs  in  the  action  brought  in 
the  United  States  District  Court  here 
included  all  but  two  stockholders  who 
had  brought  a  similar  suit  in  Pennsyl- 
vania in  which  they  were  defeated. 
While  proceedings  were  pending  here, 
Kirkbride  applied  in  Philadelphia  for  an 
order  compelling  the  exchange  of  the 
voting  trust  certificates  held  by  him  for 
all  the  stock  of  the  company  then  held 
by  the  voting  trustees  and  for  an  in- 
junction against  Budd  G.  Nice  and  the 
other  plaintiffs  in  the  suit  here.  Before 
this  case  was  heard  in  Philadelphia  the 
plaintiffs  here  asked  Judge  Hand  for  an 
order  restraining  Kirkbride  from  inter- 
fering with  the  suit  herej  which  Judge 
Hand  granted. 

These  appeals  are  now  dismissed  by 
the  settleonent  of  the  case,  the  receivers 
have  been  discharged,  and  control  re- 
mains in  the  hands  of  Budd  G.  Nice  and 
members  of  his  family.  Nice  continues 
as  president. 


CADILLAC  NEARS  100  DAILY 

DETROIT,  Jan.  28— Production  at  the 
C  idillac  Motor  Car  Co.  plant  is  running 
cl  'se  to  100  daily  as  a  result  of  orders 
received  at  the  New  York  and  other 
shows  since  Jan.  1.  Unusual  stimulus 
has  been  experienced,  officials  declare,  due 
in  large  part  to  the  combination  of 
lowered  price  and  improved  design  of  the 
new  models.  Four  sales  were  reported 
in  the  first  two  hours  of  the  Detroit  show 
and  consistent  buying  was  reported 
throughout  the  week. 


Sets   Out  at  Annual  Meeting  on 

Reorganized  Career — Hay 

Chosen  President 


CHICAGO,  Jan.  31— The  National  Au- 
tomobile Dealers  Association  started  to- 
day on  its  reorganized  career  with  mem- 
bership dues  running  from  $50  to  $250 
a  year,  instead  of  $10,  the  rate  which  has 
prevailed  except  for  a  few  $100  sustain- 
ing members  since  its  organization  four 
years  ago.  The  goal  is  1000  members 
or  more  and  the  membership  qualifica- 
tions are  such  that  the  appellation  "One 
of  a  Thousand"  is  to  be  applied  to  deal- 
ers earning  the  right  to  display  the  Asso- 
ciation emblem. 

The  new  membership  plan,  approved 
by  the  directors  several  weeks  ago,  was 
adopted  by  the  unanimous  vote  of  the 
annual  convention,  which  was  poorly  at- 
tended but  which  had  a  remarkably  prac- 
tical business  program.  At  its  close, 
Thomas  J.  Hay,  Chicago  Chandler  and 
Cleveland  distributor,  was  elected  presi- 
dent, succeeding  Jesse  A.  Smith,  Buick 
distributor  in  Milwaukee.  The  other  new 
officers  are  William  L.  Hughson,  Ford 
dealer  in  San  Francisco,  first  vice-presi- 
dent; John  H.  Butler,  Dodge  Brothers 
distributor  in  Kansas  City,  second  vice- 
president;  F.  W.  A.  Vesper,  Buick  dis- 
tributor in  St.  Louis,  treasurer. 

Counter  attractions  such  as  the  Chi- 
cago show  and  manufacturers'  meetings 
with  their  dealers  kept  the  attendance 
down  but  it  was  significant  that  the  men 
present  and  supporting  the  new  N.  A. 
D.  A.  plan  were  largely  of  the  substan- 
tial distributor  type.  The  experience 
suggested  that  future  meetings  be  held 
at  other  times  than  show  week. 

Discuss  Profits 

Frederick  P*ierce  of  New  York,  a  sales 
authority,  presented  a  vivid  word  and 
chart  picture  of  the  fundamentals  of 
salesmanship,  supplementing  it  with  the 
observations  that  price  should  be  "for- 
ever and  eternally  secondary."  James 
MacGregor,  S';.  Louis  Cadillac  distrib- 
utor, analyzed  a  dealer's  sales  from  an 
accounting  standpoint,  showing  how  ex- 
cessive cost  of  merchandising  and  paying 
too  much  for  used  cars  had  cut  profits 
heavily  in  1917  and  again  almost  to 
nothing  in  1921. 

The  general  sentiment  of  the  meeting 
was  for  "less  business  and  more  profits 
in  1922"  to  be  brought  about  by  refusal 
to  sell  new  cars  at  the  expense  of  losses 
on  used  cars  taken  in  trade. 


HIGHWAY  SCHOOL  POPULAR 

LAFAYETTE,  IND.,  Jan.  30  — The 
eighth  annual  road  school  now  being 
held  by  Purdue  University  for  highway 
builders  of  the  State  of  Indiana  has  at- 
tracted a  large  number  of  road  builders. 
Th':  registration  has  passed  the  275  mark 
and  it  is  expected  that  more  than  300 
will  have  taken  part  or  all  of  the  course. 
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Exclusive  Dealer 
Movement  Growing 

Factory  Sales  Managers  Busy  at 

Chicago    Expanding 

Organizations 

CHICAGO,  Feb.  2— Sales  and  adver- 
tising men  are  prominent  at  the  Chicago 
show  and  will  put  in  a  husy  week.  Some 
of  them  are  actively  at  work  in  their 
exhibits  directing  sales  efforts,  but  for 
the  most  part  they  are  devoting  their 
effort  to  strengthening  the  dealer  organ- 
izations in  the  territory.  The  movement 
toward  exclusive  dealerships  looms  up 
more  strongly  with  the  introduction  of 
the  lighter  models  and  many  realign- 
ments of  territory  are  in  the  making. 

The  new  $1,000  Franklin  air-cooled  car 
was  shown  to  dealers  in  the  Mid-West 
district  at  the  Congress  Wednesday  noon. 

President  H.  M.  Jewett  of  the  Paige- 
Detroit  Motor  Car  Co.  will  present  to  his 
dealers  the  new  Jewett  car  at  a  meeting 
Thursday  evening  at  the  Blackstone. 
This  is  the  light  six  which  will  sell  in 
the  $1,000  class. 

Velie  dealers  met  at  the  Drake  Wed- 
nesday when  the  new  engine  and  car 
models  were  shown.  The  mechanical  im- 
provements were  carefully  detailed  as 
important  to  developing  volume  business. 

Jordan  dealers  were  addressed  by 
President  Edward  S.  Jordan  and  Gen- 
eral Sales  Manager  W.  B.  Riley  at  a 
meeting  Thursday  noon  at  the  Univer- 
sity Club. 

The  new  Chandler  line  was  presented 
to  the  dealers  of  the  Mid- West  territory 
at  a  luncheon  meeting  Tuesday  noon  at 
the  Congress. 

The  Overland  dealers'  meeting  was 
staged  at  noon  Wednesday  in  the  Con- 
gress, with  President  John  N.  Willys, 
Vice-President  Walter  P.  Chrysler  and 
Sales  Manager  A.  C.  Barber  as  speakers. 
As  in  New  York,  the  factory  organiza- 
tion will  be  presented  to  dealers  with  a 
view  to  establishing  closer  contacts  and 
co-operation. 

The  Oldsmobile  dinner  was  held  at  the 
Congress  Wednesday  at  7  p.  m.  Presi- 
dent A.  B.  C.  Hardy  and  a  number  of 
General  Motors  executives  spoke. 
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Dealers  have  cause  for  giving  serious 
consideration  to  the  1921  registration 
figures.  Although  a  gain  of  8000  new 
cars  was  made  this  is  more  than  offset 
by  the  increase  in  the  sale  of  Ford  cars 
alone,  which  totaled  8019.  Of  the  total 
of  341,329  cars  of  all  makes  registered, 
115,123  were  Fords.  The  situation  in- 
dicates that  when  all  makes  of  cars,  ex- 
clusive of  Fords,  are  considered,  there 
was  no  increase  in  business  over  the 
previous  year. 

The  year's  business  showed  conclu- 
sively that  the  better  known  makes  of 
cars  were  the  only  ones  to  make  material 
progress.  In  the  main,  the  less  popular 
makes  did  not  do  as  well  as  in  1920. 
The  leaders  were:  Buick,  3349;  Chev- 
rolet, 5306;  Studebaker,  4131;  Dodge, 
3615;  Overland,  1345;  Oldsmobile,  1122; 
Nash,  944;  Oakland,  710;  Maxwell,  856; 
Hupmo^bile,  801.  Among  the  higher 
grade  cars,  the  Cadillac  with  562  out- 
stripped the  entire  field.  Among  the 
heavy-duty  trucks  the  Mack  led  with 
276,  and  among  the  commercial  cars, 
excluding  the  Ford,  the  Dodge  was  first 
with  521. 
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Manv  Truck  Laws 

Rule  California 


Gains  in  California 

Made  by  Few  Lines 

LOS  ANGELES,  Jan.  30— A  recapitu- 
lation of  the  motor  car  business  in 
southern  California  during  1921  shows 
an  increase  in  sales  of  8000  new  cars 
over  1920.  This  was  a  gain  of  18  per 
cent.  In  the  city  of  Los  Angel&s  the 
gain  was  21  per  cent.  The  total  regis- 
tration of  new  cars  for  the  year  was 
51,226  and  the  total  of  all  cars  of  all 
makes  and  models  was  341,329.  The  pro- 
portion of  cars  to  population  will  be  as 
1  to  5.  Southern  California  has  ten 
counties,  but  some  are  very  sparsely  in- 
habited. Approximately  one-third  of  all 
the  cars  in  the  southern  section  of  the 
State  are  owned  in  Los  Angeles. 


Sales  Are  Stimulated 

in  Columbus  District 

COLUMBUS,  Jan.  30— A  decided  im- 
provement in  the  demand  for  passenger 
cars  has  been  noted  by  Columbus  dealers 
and  jobbers  since  the  middle  of  January. 
This  is  attributed  partly  to  the  New 
York  show  and  also  by  the  better  indus- 
trial conditions  which  are  prevailing. 
There  has  been  some  improvement  in  the 
employment  situation  in  Columbus  and 
this  is  reflected  in  the  demand  for  motor 
vehicles. 

The  bulk  of  the  demand  is  for  cars 
ranging  in  price  from  $800  to  $1,500. 
Yet  there  is  a  fair  demand  for  higher 
priced  cars  and  in  fact  all  classes  of  ve- 
hicles are  showing  improvement.  Recent 
price  declines  are  given  credit  for  a  large 
part  of  the  improvement  and  the  move- 
ment toward  stabilization  is  going  on. 


TEXAS  SALES   INCREASE 

DALLAS,  Jan.  30— There  appeared  to 
be  a  continued  improvement  in  the  auto- 
mobile business  in  Texas  this  week.  Dal- 
las retailers  found  sales  5  per  cent  better 
than  the  previous  week  and  Fort  Worth 
dealers  were  selling  10  per  cent  more. 
Houston  retailers  said  the  increase  was 
about  5  per  cent  over  the  preceding  week 
and  Galveston  said  business  was  holding 
its  own.  Panhandle  dealers  were  selling 
more  cars  and  trucks  and  Waco  retailers 
reported  slight  increases.  Retailers  in  a 
half  dozen  small  towns  in  east  Texas 
said  business  showed  a  decrease. 


BOSTON  SALES  BETTER 

BOSTON,  Jan.  30 — Boston  motor  car 
dealers  report  that  retail  business  showed 
a  decided  turn  for  the  better  in  January 
and  that  they  are  selling  both  new  and 
used  cars.  Wholesale  orders  also  are 
picking  up.  With  the  advent  of  the  1922 
season  comes  the  annual  list  of  changes 
which  occur  about  this  time. 


Patchwork  Results  Through  Each 

County  Adopting  Its  Own 

Regulations 

LOS  ANGELES,  Jan.  28.— Defeated 
in  their  purpose  to  reduce  the  weights 
allowed  motor  vehicles  on  the  highways 
and  increase  the  fees  exacted  the  county 
supervisors  of  this  State  have  set  about 
to  accomplish  their  purpose  in  another 
way.  They  are  passing  separate  ordi- 
nances in  each  county  lowering  the 
weights  from  those  permitted  by  State 
law.  The  result  is  that  California  is 
fast  becoming  a  crazy  quilt  proposition 
when  long-distance  motor  shipping  is 
concerned.  Between  here  and  San  Fran- 
cisco it  is  necessary  to  traverse  ten  coun- 
ties and  eight  of  them  have  different  or- 
dinances  affecting   weights. 

Authorities   Hurt    Industry 

The  State  law  gives  supervisors  the 
right  to  require  lower  weights  on  county 
roads  than  those  permitted  on  State  high- 
ways. Every  time  a  truck  leaves  a  State 
highway  it  gets  on  a  county  road.  Some 
supervisors  have  assumed  jurisdiction 
over  the  State  highway  and  a  test  case 
now  is  in  the  courts  to  settle  the  con- 
troversy. In  other  counties  the  weight 
allowed  on  bridges  is  so  low  as  to  inter- 
fere seriously  with  truck  operation. 
Truck  shipping  is  one  of  the  chief  trans- 
portation assets  of  California,  but  under 
the  guise  of  damage  to  the  roads,  urged 
on  by  railroad  protagonists,  the  road 
authorities  are  throttling  the  industry. 

Hardest  Blow  Delivered 

What  is  regarded  as  the  hardest  blow 
yet  delivered  came  last  week  when  the 
supervisors  of  Los  Angeles  county  passed 
an  ordinance  allowing  four-wheel  vehicles 
24,000  lb.  gross  weight;  six-wheel 
vehicles,  32,000  lb.,  and  any  combination 
of  truck  and  trailer,  40,000  lb.  The  or- 
dinance stipulates  no  more  than  one 
trailer.  The  State  law  allows  two  trail- 
ers. It  is  estimated  by  operato-s  that 
the  reduction  in  weights  will  result  in 
an  increased  charge  of  30  per  cent  to 
truck  shippers.  Los  Angeles  county  has 
more  trucks  engaged  in  miscellaneous 
freight  operation  than  any  in  the  State. 
The  county  has  been  governed  in  the 
past  by  the  State  law  which  permitted 
30,000  lb.  on  four  wheels.  40.000  lb.  on 
six  wheels  and  set  no  other  limit  except 
700  lb.  per  inch  of  tire  width.  Los  An- 
geles county  has  reduced  the  latter  fig- 
ure to  650  lb.  per  inch. 


BODY    PLANT    COMPLETED 

HERMITAGE,  ARK..  Jan.  31— The  Her- 
mitage Body  Works  plant  here  has  just 
been  completed  and  will  soon  be  placed 
in  operation.  Automobile  and  truck 
bodies  will  be  manufactured.  The  first 
carload  will  be  shipped  to  Beaumont. 
Tex.  H.  G.  Turner  of  San  Antonio,  Tex., 
is  manager  of  the  plant. 
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Justice  Officials 

Probe  Bosch  Sale 


Three  Channels  of  Investigation 

Indicated — Plant  Operations 

Are  Uninterrupted 

BOSTON,  Jan.  31— The  scope  of  the 
Department  of  Justice  investigation  of 
the  sale  of  the  Bosch  Magneto  Co.  was 
learned  coincident  with  the  arrival  here 
of  Thomas  W.  Miller,  Alien  Property 
Custodian,  with  Government  records  of 
the  transfer.  The  documents  were  dis- 
cussed at  a  conference  of  Federal  attor- 
neys held  with  the  view  to  preparing  the 
information  contained  in  them  for  pre- 
sentation to  a  Federal  Grand  Jury. 

Officials  indicated  that  the  investiga- 
tion would  follow  three  main  channels. 
The  first  of  these  is  the  sale  of  the  Bosch 
Magneto  Co.  by  A.  Mitchell  Palmer,  as 
Alien  Property  Custodian,  to  Martin  E. 
Kern.  In  this  connection,  it  was  said,  the 
question  of  Kern's  citizenship  at  the  time 
of  the  transfer  is  involved. 

Army  Contracts  Involved 

The  Government  is  interested,  also, 
officials  said,  in  looking  into  the  Bosch 
company's  contracts  with  the  army  air 
service,  involving  $420,000. 

The  third  phase  under  investigation,  it 
was  said,  involves  income  tax  returns 
filed  by  the  company.  Internal  revenue 
agents  are  understood  to  be  checking  up 
these  returns  now. 

The  case  will  come  before  the  Federal 
Grand  Jury  here.  John  E.  Joyce,  assist- 
ant Federal  attorney  for  the  southern 
New  York  district,  will  have  charge  of 
the  investigation  of  the  sale  of  the  com- 
pany under  the  direction  of  District 
Attorney  Harris. 

The  case  is  before  the  Federal  Grand 
Jury  of  this  district  at  the  present  time, 
as  it  was  summoned  for  the  purpose 
several  weeks  ago.  After  a  few  sessions 
the  jury  was  dismissed,  subject  to  call  at 
any  time.  The  delay,  it  is  generally 
understood,  was  to  give  the  Government 
authorities  time  to  check  and  audit  the 
records  of  the  company  and  of  the  Alien 
Property  Custodian. 

Sold  for  $4,500,000 

The  Bosch  property  at  Chicopee,  Mh"s., 
was  seized  in  April,  1918,  'by  Palmer  as 
Alien  Property  Custodian,  being  sold 
eight  months  after  to  Kern  for  $4,500,- 
000.  Allegations  that  the  property  trans- 
ferred, including  stock  in  other  concerns 
and  trademarks,  was  worth  a  much  larger 
figure  and  that  something  was  not  right 
about  the  sale,  were  made  and  investi- 
gated when  Palmer's  nomination  as 
United  States  Attorney  General  was  be- 
fore the  Senate  for  confirmation. 

Soon  after  his  arrival  here,  Joyce 
dropped  temporarily  the  Boston  end  of 
his  investigation  and  returned  to  New 
York  after  stating  that  the  entire  mat- 
tor  would  be  transferred  to  that  city. 

Fedc'-al  Attorney  Harris  disagreed 
with  Joyce  as  to  the  transfer.  He  said 
that  the  Boston  investigation  would  not 
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be  abandoned  and  that  the  records  which 
he  had  subpoenaed  would  be  sent  to  New 
York  for  examination  by  officials  work- 
ing on  the  case  there,  but  would  not  be 
released  from  the  custody  of  the  Boston 
office. 

Joyce  declared  that  the  investigation 
was  ordered  transferred  to  New  York  for 
the  sake  of  convenience. 


No  Interruption  at  Plant 

SPRINGFIELD,  MASS.,  Feb.  3— Ar- 
thur T.  Murray,  president  of  the  Amer- 
ican Bosch  Magneto  Corp.,  asserts  that 
there  will  be  no  interruption  of  the  pro- 
duction program  at  the  plant  on  account 
of  the  Federal  Grand  Jury  inquiry  into 
the  company's  affairs.  Plans  have  lately 
been  developed  for  merchandising  the 
concern's  new  devices  that  look  to  a 
large  increase  of  output. 

Popularity  of  the  battery  ignition  sys- 
tem has  brought  a  decline  of  the  demand 
for  magnetos  for  passenger  car  use,  and 
to  meet  the  changed  situation  the  com- 
pany has  brought  out  ignition  and  start- 
ing devices,  etc.,  ready  to  be  produced  in 
quantities.  He  stated  that  since  the 
plant  was  acquired  by  its  present  ovra- 
ers  the  manufacturing  methods  as  ap- 
plied to  magnetos  had  been  practically 
revolutionized  by  the  introduction  of  a 
flexible  system  enabling  different  sizes 
of  magnetos  to  be  provided  to  meet  di- 
verse requirements.  In  this  way,  he 
said,  production  of  magnetos  at  the  plant 
was  expanded  from  100,000  to  340,000 
yearly. 


Factories  in  Toledo 

Feel  Effects  of  Shows 

{Continued  from  page  244) 

Advance  orders  for  Willys-Knight  cars 
for  1922  delivery  have  caused  officials  at 
the  Overland  plant  to  increase  their  pro- 
duction plans  for  these  cars  to  twice  the 
number  manufactured  in  the  two-year 
period  of  1920  and  1921.  The  general 
production  plans  at  the  Willys-Overland 
plant  are  going  forward  during  the 
month.  The  working  force  has  been  in- 
creased considerably. 

Electric  Auto-Lite,  Champion  Spark 
Plug  Co.,  Tillotson  Carburetor  Co., 
Mather  Spring  Co.,  are  among  the  com- 
panies gradually  building  up  their  pro- 
duction to  normal.  The  Bock  Bearing 
Co.  is  going  forward  with  an  increased 
production   schedule. 

Dealers  report  that  the  generally  de- 
creased interest  I'ates  by  bankers  and 
mortgage  companies  is  also  helpii.g  along 
sales. 


SCHOLARSHIPS  AWARDED 

FLINT,  MICH.,  Jan.  30— Fi-?e  scholar- 
-hips  from  the  various  factories  of  the 
ity  were  given  24  honor  students  of  the 
Flint  School  of  Automobile  Trades  at  the 
conclusion  of  the  first  term  recently. 
The  students  who  received  these  scholar- 
ships for  the  second  term  of  the  school 
are  as  follows:  Buick  Motor  Car  Co.,  10; 
Chevrolet  Motor  Co.,  4;  Flint  Varnish  & 
Color  Works,  Flint  Motor  Axle  Co.,  and 
Champion  Ignition  Co.,  each  1. 
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February   Opening 

Briskly  at  Plants 

Executives     Express    Themselves 

As  Well  Satisfied  with 

Results  of  Shows 


DETROIT,  Jan.  28— Production  in  De- 
troit factories  in  January  was  small 
oving  to  the  late  resumption  of  manu- 
facturing following  inventories,  closings 
to  effect  plant  changes  and  other  causes. 
February  will  start  off  briskly  on  orders 
resulting  from  the  shows.  Factory  offi- 
cials declare  themselves  well  satisfied 
with  the  results  of  the  shows  to  date. 

Ford  production  started  late  in  the 
month,  officials  declare.  Sales  were 
somewhat  increased  by  the  lower  prices, 
but  there  was  no  rush  of  business 
as  on  occasions  where  heavy  price  cuts 
were  made.  This  condition,  officials  said, 
was  expected,  as  the  January  cut  was 
made  to  stabilize  business. 

Dodge  and  Maxwell  have  run  along 
smoothly  during  the  month,  the  former 
on  the  basis  of  its  anticipated  price  cut 
and  the  latter  filling  orders. 

Durant  is  building  about  40  cars  daily 
at  Lansing  and  will  continue  this  sched- 
ule during  February. 

Production  in  the  medium  price  field 
has  been  late  in  starting,  though  Hudson 
and  Essex  have  had  a  steady  flow  of  busi- 
ness, and  Studebaker  and  Buick  have 
started  production  on  close  to  normal 
figures. 

Hupp,  Reo  and  Paige  are  ready  to  en- 
ter heavy  production. 

Rickenbacker  has  lined  up  consider- 
able business  at  the  shows  but  the  fac- 
tory is  still  being  equipped. 

Oakland  went  into  production  late  in 
January  and  expects  to  build  3800  in 
February. 

Oldsmobile  reports  good  show  business 
and  steady  pi'ogi'ess  forward. 

Cadillac  production  is  running  close  to 
100  cars  daily,  which  is  nearly  100  per 
cent  capacity. 

Packard  has  done  little  in  a  productive 
way  during  the  month,  but  has  thor- 
oughly reorganized  and  retooled  its  fac- 
tory departments  in  anticipation  of  a 
heavy  manufacturing  schedule  in  Febru- 
ary. 


Road  Builders  Await 

Lower  Concrete  Price 

DAVENPORT,  IOWA,  Jan.  30— Eight 
Mississippi  Valley  State  highway  com- 
missions have  joined  in  agreement  not 
to  build  any  more  hard-surfaced  high- 
ways until  the  price  of  cement  is  ma- 
terially lowered.  States  in  the  agree- 
ment are  Iowa,  Kansas,  Michigan,  Mis- 
souri, Minnesota,  South  Dakota  and  Wis- 
consin. 

The  action  will  tie  up  proposed  high- 
way work  representing  expenditures  of 
$200,000,000. 


\ 
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Dodge    Announces 
Its  Price  Revisions 

Touring  Car  Reduced  lo  $880 — 

Cut  of  $105  Less  Than 

Generally  Expected 

NEW  YORK,  Feb.  1— After  having 
been  kept  a  profound  secret  for  two 
weeks,  the  new  prices  of  Dodge  cars  were 
telegraphed  to  dealers  early  to-day.  Not 
even  the  largest  distributors  knew  them 
until  they  went  to  work  this  morning. 
Many  Dodge  dealers  kept  vigil  in  tele- 
graph offices  last  night  in  the  hope  that 
they  might  intercept  a  telegram  contain- 
ing the  information,  but  none  came. 

The  new  prices  as  compared  with  the 

old  follow: 

Old  Price     New  Price 

Touring    Car $985  $880 

Roadster     935                   850 

Sedan     1,785  1,440 

Coupe     1,585  1,280 

Screen     Delivery 1,035                   880 

Panel    Delivery 1,135                  980 

See  Stabilizing  Effect 

The  reductions  were  not  so  sharp  as 
had  been  expected  generally.  The  com- 
monly accepted  report  had  been  that  the 
price  of  the  touring  car  would  be  $775 
or  $785  and  a  cut  of  only  $105  came  as 
something  of  a  surprise.  The  new  tour- 
ing car  price  of  $880  compares  with  $935 
for  the  Buick,  $975  for  the  FB  model 
Chevrolet,  $985  for  the  Dort,  $890  for 
the  Durant  four,  $895  for  the  Gardner 
and  $885  for  the  Maxwell. 

It  is  the  belief  within  the  industry  that 
the  comparatively  small  cuts  made  by 
Dodge  Brothers  on  their  models  will  have 
a  strong  tendency  to  convince  the  public 
that  motor  car  prices  have  reached  their 
lowest  level,  for  several  months  to  come. 
This  impression  was  driven  home  first 
by  the  insignificant  reductions  made  by 
Ford. 

No  Immediate  Buick  Cut 

The  new  Dodge  prices  which  are  re- 
troactive to  Jan.  1,  will  result  in  exceed- 
ingly keen  competition  in  that  class.  The 
price  of  the  new  Maxwell  touring  car  is 
exactly  $5  more  than  the  Dodge  and  the 
Durant  is  $10  more.  While  the  differ- 
ential between  the  Buick  and  Dodge  is 
considerably  higher,  it  was  said  at  Gen- 
eral Motors  headquarters  here  to-day 
that  there  was  little  probability  of  an- 
other Buick  reduction  at  this  time.  Dur- 
ant has  guaranteed  prices  until  Aug.  1. 

Sales  results  after  the  New  York  show, 
where  the  greatest  emphasis  was  placed 
on  prices,  seem  to  have  jolted  the  manu- 
facturing end  of  the  industry  into  a  re- 
alization that  prices  must  be  stabilized 
if  sales  are  to  be  made.  Price  readjust- 
ments expected  after  the  Chicago  show 
failed  to  materialize. 


AUTOMOTIVE    INDUSTRIES 

TJlb;  AUTOMOIilLI'J 

Old  Price  New  Price 

2-ton,    Model    K   41A $3,000 

2-ton,    Model    K    41 $2,775 

312-ton,    Model    K    71  A...       4,250  3,950 

ZYz-ton,    Model    K   71 B...  4,050 

5-ton,    Model    K    101A 4,650  4,350 

5-ton,  Model   K  101B 4,450 
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G.  M.  TRUCK   LISTS  REVISED 

PO'NTIAC,  MICH.,  Jan.  SO-^Changes 
in  prices  on  several  of  its  models  are  an- 
nounced by  the  General  Motors  Truck 
Co.     The  revisions  follow: 


VETERAN  TRUCK  REDUCED 

HULL,  QUEBEC,  Jan.  30— Eastern 
Canada  Motor  Truck  Co.,  Ltd.,  manufac- 
turer of  Veteran  trucks,  has  made  reduc- 
tions on  its  full  line  as  follows: 

Old  Price     New  Price 

11/2-ton     $3,500  $2,699 

2-ton     4,000  3,699 

3-ton     4,400  4,200 

4-ton     5,600  5,395 


Ruggles  Truck  Fixes 

Price  on  Two  Models 

DETROIT,  Feb.  1— The  Ruggles 
Motor  Truck  Co.  announces  prices  of 
its  trucks  as  follows:  1-ton  chassis, 
$1195;  2-ton,  $1795.  Only  two  models 
are  to  be  built  for  the  present.  Produc- 
tion which  was  started  in  November  has 
been  gaining  steadily,  the  company 
states,  and  will  reach  100  this  month. 
Distribution  is  increasing,  with  a  wide 
area  covered,  the  company  finding  deal- 
ers enthusiastic  for  its  product. 

In  the  1-ton  model  there  are  five 
optional  body  types  all  selling  at  the 
same  price.  The  equipment  includes  an 
electric  starter  and  electiic  lights,  Con- 
tinental engine,  Spicer  drive  shaft  and 
joint,  Brown-Lipe  transmission  and 
Columbia  rear  axle.  The  model  is 
equipped  with  pneumatics  34  x  5. 

The  2-ton  has  a  Ruggles  4x5  engine, 
Brown-Lipe  four  speed  transmission, 
Spicer  drive  shaft  and  Ruggles  double 
reduction  rear  axle.  Pneumatic  tires  are 
fitted  in  front  and  an  option  on  solid  or 
pneumatic  tires  for  the  rear  is  given. 


MENOMINEE  REDUCES   PRICES 

CLINTONVILLE,  WIS.,  Jan.  31— Ef- 
fective immediately  the  following  reduc- 
tions have  been  made  on  various  models 
of  Menominee  trucks  by  the  Menominee 
Motor  Truck   Co: 


Old  Price 

New  Price 

1— 1!/4-ton,    Model 

HT.  . 

$2,080 

$2,000 

1/2-ton,    Mode 

H.  .  . 

2,725 

2,475 

2— 21/, -ton,     Mode 

D.  .. 

3,245 

2.875 

31/2-ton,    Model 

G...  . 

4,270 

3,800 

5-ton,     Model 

J-3... 

5,450 

4,850 

KELSEY  PRODUCES  NEW  MODEL 

NEWARK,  N.  J.,  Jan.  30— The  Kelsey 
Motor  Co.,  which  will  produce  a  friction 
drive  car,  has  announced  a  new  four- 
cylinder  model.  The  touring  car  and 
roadster  will  sell  for  $985;  the  coupe  at 
$1,400,  and  the  sedan  at  $1,450.  The 
prices  of  the  six-cylinder  open  model 
have  been  reduced  from  $1  800  to  $1,525 
and  of  the  enclosed  model  from  $2,700 
to  $2,175. 


JACKSON    TOURING    CUT 

JACKSON,  MICH.,  Jan.  28— The  price 
of  the  Jackson  five-passenger  toui'ing 
model  has  been  lowered  from  $1,635  to 
$1,485.     Other  models  remain  the  same. 


Truck  Trade  Poor 
In  Swedish  Market 


Germans     Flood    Country-    \\  ith 

Own  Products  and  Many 

Remain  at  Wharves 

STOCKHOLM,  Jan.  2  {By  Mail)  — 
The  motor  truck  market  in  Sweden  is 
not  in  the  most  flourishing  condition  at 
the  present  time. 

At  the  end  of  the  war  American  truck 
exporters  were  very  keen  for  the  Swed- 
ish market  in  view  of  the  numerous  in- 
dustries in  the  country  and  the  conse- 
quent need  of  motor  trucks  of  various 
sizes.  Most  of  the  horses  had  been  ex- 
ported to  Germany,  money  was  plentiful 
and  American  made  machines  were  in 
favor. 

German  trucks  of  all  kinds  and  sizes 
flooded  the  country  in  1920.  Most  of 
them  had  been  used  in  the  war  but  when 
overhauled  completely  and  fitted  with 
tires  they  gave  good  service  and  at  the 
comparatively  low  price  at  which  they 
were  quoted  many  hundreds  were  sold. 
Yet,  there  are  several  thousand  of  these 
German  trucks  still  in  Swedish  ports  in 
the  same  condition  as  when  received. 
One  hundred  dollars  buys  one  of  them, 
either  a  3-ton  or  4-ton,  and  the  only  ad- 
ditional cost  to  the  purchaser  is  in  the 
overhauling  and  fitting  of  new  solid 
tires.  The  buyer  has  a  selection  of  Benz. 
Bergmanns,  Duerkopps,  Stoewers  and 
Horchs  and  once  in  a  while  he  may  find 
a  German  Daimler. 

Ford  Sells  for  $1,000 

Ford  is  filling  90  per  cent  of  the  de- 
mand for  the  1-ton  truck  with  prices 
lower  than  ever.  One  thousand  dollars 
buys  a  1-ton  Ford  complete,  which  is 
half  the  price  quoted  a  year  ago. 

To-day  the  American  truck  dealers 
are  selling  out  their  stock,  taking  a  sub- 
stantial loss  on  each  sale.  American 
made  trucks  w^hich  appear  to  have  made 
the.'i-  land  winnings  in  Sweden,  except- 
ing Fords,  are  GMC.  Garford  (partic- 
ularly in  Stockholm),  Clydesdale  (the 
west  coast  of  the  country).  Diamond  T, 
Atterbury  (the  southern  part)  and  Max- 
well. A  few  Republics,  Sterlings  and 
Federals  and  also  a  few  Four  Wheel 
Drives  can  be  found  but  not  in  any  great 
numbers.  The  kwer  priced  trucks,  with 
the  exception  of  Fords  and  Maxwells, 
are  meeting  with  an  extremely  dull  de- 
mand. 

The  market  is  for  a  good  2-ton  truck 
with  a  low  loading  space  and  equipped 
with  pneumatic  tires.  If  the  manufac- 
turer in  America  can  compete  in  price 
and  quality  he  may  keep  on  with  the 
single  giant  pneumatics  on  the  rear 
wheels. 


HARVEY  LOWER 

HARVEY,  ILL.,  Jan.  30— Harvey  Mo- 
tor Truck  Co.  announces  reductions  on 
two  of  its  models  as  follows : 

Old  Price     New  Price 

2-ton,    Model   WOA $2,950  $2,650 

2^2-ton,    Model    WFA 3,200  2,950 
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Receivers  Appointed 
For  Locomobile  Co. 


Complete  Reorganization  Will  Be 

Effected — Policy  of  Company 

to  Be  Continued 


BRIDGEPORT,  CONN.,  Feb.  1  —  Ap- 
plication for  a  receiver  for  the  Locomo- 
bile Co.  was  filed  with  Judge  Edwin  S. 
Thomas  of  the  Federal  District  Court 
here  to-day  by  attorneys  representing 
the  company  and  several  creditors.  It 
was  asserted  that  the  interests  of  both 
bank  and  merchandise  creditors  as  well 
as  those  of  stockholders  would  be  served 
best  by  a  reorganization  through  a  re- 
ceivership. The  application  was  granted 
by  Judge  Thomas,  who  appointed  Ed- 
mund S.  Wolf,  president  of  the  First  Na- 
tional Bank,  and  Elmer  H.  Stevens  re- 
ceivers under  bonds  of  $100,000  each. 

It  was  asserted  that  the  company  was 
doing  a  considerable  volume  of  business 
and  has  approximately  $500,000  in  cash 
deposits.  Officers  of  the  company  de- 
clared that  several  reorganization  plans 
were  under  consideration  but  that,  in  any 
event,  the  policy  of  the  company  to  build 
a  limited  number  of  high  priced  cars 
would  be  continued. 

To  Put  Plant  on  Sound  Basis 

Elmer  H.  Havens,  president  of  the 
company,  made  the  following  statement 
in  reference  to  receivership  proceedings: 

"The  banking  and  merchandise  inter- 
ests and  the  present  officers  of  the  Loco- 
mobile Co.  are  in  agreement  that  a  re- 
ceivership is  the  best  solution  to  the 
problems  of  the  company.  It  is  a  nat- 
ural step  toward  a  proper  reorganiza- 
tion that  should  make  possible  the  opera- 
tion of  the  Locomobile  plant  upon  a 
sound  financial  basis. 

"Last  fall,  when  the  Locomobile  Co. 
terminated  a  contract  with  Hare's  Mo- 
tors, Inc.,  under  which  the  latter  had  op- 
erated the  Locomobile  Co.'s  business,  the 
plant  was  heavily  obligated  in  bank 
loans  and  merchandise  bills.  While  plans 
were  then  under  way  for  a  receivership, 
it  was  hoped  that  this  step  might  be 
.averted  and  a  reorganization  effected. 

"The  New  York  banking  interests  and 
other  creditors  asked  me  to  assume  the 
administration  of  the  plant.  IVjy  per- 
sonal interest  in  the  Locomobile  as  a 
Bridgeport  institution  impelled  me,  at  a 
considerable  personal  sacrifice,  to  accept 
this  responsibility. 

Several  Plans  Considered 

"Since  then  we  have  been  able  to  line 
up  many  of  the  old  Locomobile  organiza- 
tion in  our  renewed  activities.  We  havr 
lowered  the  price  of  our  various  model-' 
on  an  average  of  $1,000  and  have  beer, 
able  to  get  more  than  our  share  of  busi- 
ness in  the  quality  motor  car  field.  Al- 
though, owing  to  the  heavy  burdens  we 
have  assumed  our  progress  has  been 
slow,  it  has  been  steady.  We  have  de- 
cided, however,  that  the  best  means  of 
preserving  the  Locomobile  as  an  institu- 
tion, is  the  receivership. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

"This  will  enable  us  to  carry  out  one 
of  several  plans,  through  which  a  com- 
plete reorganization  will  be  effected,  i 
am  justified  in  stating  very  definitely 
that  whichever  proposed  alternative  is 
followed  the  familiar  policies  of  the  Lo- 
comobile Co.  will  be  preserved. 

"Personally,  I  have  great  faith  in  the 
Locomobile.  I  believe  the  prestige  it  has 
earned  the  world  over,  supported  by  the 
enthusiastic  specialists  who  have  devel- 
oped it  and  the  loyal  workmen  who  build 
it,  insure  its  future.  The  Locomobile  is 
an  institution;  the  ownership  of  the  plant 
is  merely  a  detail." 
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Senate  of  New  Jersey 

Increases  Truck  Fees 

TRENTON,  Jan.  31— The  Senate  to- 
day passed  by  a  13  to  7  vote  the  bill  of 
Majority  Leader  White  increasing  fees 
for  motor  trucks  of  more  than  13,000  lb. 
gross  weight  and  capacity.  The  fee 
graduates  from  $55  for  13,000  lb.  trucks 
to  $270  for  trucks  of  30,000  lb. 

Senator  Parry  said  that  there  was  con- 
siderable opposition  in  Essex  to  the  bill. 
He  said  that  the  motor  truck  industry 
claimed  such  high  fees  would  drive  big 
trucks   out  of  business. 


G.  M.  in  Canada  Builds 

80  Cars  Daily  for  Export 

NEW  YORK,  Feb.  1— A  production  of 
about  eighty  cars  per  day  is  being  main- 
tained by  the  Oshawa,  Canada,  plant  of 
the  General  Motors  Corp.  for  the  account 
of  the  General  Motors  Export  Corp., 
this  number  of  cars  going  through  the 
factory    for    current    overseas    sales. 

In  outlining  the  increased  foreign  busi- 
ness that  has  come  to  General  Motors 
within  the  last  few  months,  J.  D.  Mooney, 
vice-president  in  charge  of  the  export 
company,  stated  that  present  export  sales 
indicated  a  large  increase  over  1921, 
with  the  cars  moving  to  Australia, 
Argentina,  Brazil,  South  Africa,  Egypt, 
India,  the  United  Kingdom  and  other 
parts  of  the  world.  The  output  of  eighty 
cars  daily  was  entirely  for  shipments 
outside  of  the  United  States  and  Canada, 
it  was  made  clear. 

General  Motors  began  making  all  for- 
eign shipments  of  Buicks  and  Chevrolets 
from  Oshawa  in  November.  Shipments 
of  Cadillac  cars  to  export  markets  are 
being  maintained  from  the  United  States. 


FORD  WANTS  CORN  ALCOHOL 

DETROIT,  Feb.  1— A  suggestion  that 
Congress  enact  legislation  which  would 
permit  the  establishment  of  manufac- 
turing plants  to  manufacture  commercial 
alcohol  from  the  surplus  supply  of  corn 
in  oi'der  that  gasoline  may  be  conserved 
has  been  made  by  Henry  Ford.  It  is 
contended  by  Ford  that  farmers  have 
millions  of  bushels  of  corn  on  hand,  which 
there  is  no  prospect  to  market  and  that 
it  could  be  used  to  advantage  in  making 
alcohol  which  would  supply  a  substitute 
for  shale  oil  products.  Ford  has  been 
experimenting  for  some  time  on  potatoes. 


Ford  Dealers  May 

Take  on  Lincoln 


Advised    Unofficially    That    Two 

Sales  Organizations  Will 

Be  Closely  Aligned 

CHICAGO,  Feb.  1— There  has  been 
much  speculation  among  Ford  dealers  at 
the  Chicago  show  concerning  what  part 
they  will  play  in  Henry  Ford's  plans  for 
the  distribution  of  the  Lincoln  car.  It 
is  understood  they  have  been  informed 
unofficially  that  the  Lincoln  sales  organ- 
ization will  be  made  a  part  of  the  Ford 
organization  and  that  in  places  where 
there  are  no  Lincoln  agencies,  Ford 
dealers  will  be  expected  to  take  on  the 
sale  of  the  car. 

W.  A.  Ryan,  general  sales  manager  of 
the  Ford  company,  denied  reports  that 
each  Ford  dealer  would  be  expected  to 
take  one  car  after  Ford  gets  control  of 
the  Lincoln  at  the  receiver's  sale  Satur- 
day. This  would  give  a  production  basis 
of  at  least  8000  in  the  operation  of  the 
Lincoln  factory. 

Ford  dealers  have  been  led  to  believe 
that  the  Ford  Motor  Co.  will  take  over 
the  Lincoln  plant  and  run  it  as  a  unit 
of  the  Ford  organization.  The  belief 
among  these  dealers  is  that  the  price  of 
the  Lincoln  will  be  reduced  even  more 
sharply  than  has  been  expected.  It  is 
said  to  be  the  purpose  of  Ford  to  revise 
production  methods  so  that  the  chassis 
and  bodies  can  go  through  the  plant  as 
stock  jobs  rather  than  as  custom  jobs, 
which  has  been  the  practice  in  the  past. 


Court  Restricts  Using 

"Hudson"  Name  on  Tires 

NEW  YORK,  Feb.  1— Judge  Leonard 
Hand  of  the  Federal  District  Court  has 
granted  the  Hudson  Tire  Co.,  Inc.,  of 
Newark,  N.  J.,  an  injunction  restraining 
the  Hudson  Tire  &  Rubber  Corp.  of 
Yonkers,  N.  Y.,  from  using  the  word 
"Hudson"  on  its  tires.  This  injunction 
makes  permanent  the  temporary  order 
granted  ir  July,  1921. 

The  plaintiff  has  been  in  business  since 
1911,  but  the  defendant  began  opera- 
tions in  1920.  It  claimed  the  right  to 
use  the  name  "Hudson"  because  it  was  a 
geographic  name,  and  it  also  contended 
the  the  Hudson  Tire  Co.,  Inc.,  as  a  New 
Jersey  corporation,  could  not  restrain  a 
New  York  corporation  from  using  the 
name  under  which  it  had  been  organized 
under  the  laws  of  New  York. 


OLD  TIMERS  MEET  IN  CHICAGO 

CHICAGO,  Feb.  1— Six  hundred  Old 
Timers  attended  the  annual  Chicago 
banquet  last  night  at  the  Congress  Hotel. 
Although  no  speeches  were  on  the  pro- 
gram and  the  meeting  w^as  given  over 
to  good  fellowship,  the  Old  Timers  called 
for  speeches  from  the  retiring  president, 
Albert  Champion,  and  Captain  Eddi«" 
Rickenbacker. 
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MEN  OF  THE  INDUSTRY 
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John  V.  Mowe,  yciierul  sales  man;ig<!r  of 
'the  Kelly-Springfield  The  Co.,  has  been 
■elected  vice-president  ol"  tliat  company.  He 
Joined  the  organization  Jan.  1,  1915,  as  assist- 
ant general  sales  manager  and  five  years 
later  was  made  general  sales  manager,  when 
the  sales  department  was  moved  to  New 
York.  Before  entering  the  rubber  industry 
he  was  in  the  wholesale  wooden  ware  busi- 
ness in  Chicago.  He  sold  his  interest  in  1906 
■  and  joined  the  Firestonp  Tire  &  Rubber  Co. 
at  the  Chicago  branch  and  later  was  manager 
of  the  Philadelphia  and  Detroit  branches. 
He  went  with  the  Goodyear  Tire  &  Rubber 
Co.  as  a  special  representative  in  1913  and 
remained  there  two  years. 

H.  J.  Edwards  who  resigned  in  August  as 
manager  of  the  Elyria  branch  of  the  Willys- 
Overland  Co.,  where  all  the  engines  for 
Willys-Knight  cars  have  been  made,  is  now 
at  work  at  the  plant  of  the  recently  re- 
organized Standard  Steel  Motor  Car  Co. 
Edwards  is  one  of  the  pioneer  designers  of 
the  automotive  industry.  He  designed  the 
Stoddard-Dayton  car  and  in  1911  designed 
the  Edwards-Knight  engine  and  established 
a  factory  in  New  Jersey.  When  his  engine 
rights  were  purchased  by  John  N.  Willys, 
Edwards  went  with  the  Willys-Overland  Co. 

Ernest  N.  Culver  has  been  appointed  presi- 
dent and  general  manager  of  the  Willys- 
Overland  Pacific  Co.  with  headquarters  at 
Los  Angeles.  He  has  been  associated  with 
the  Willys-Overland  organization  for  a 
number  of  years,  latterly  as  assistant  sales 
manager.  Culver  succeeds  Frank  C.  Riggs 
who  retains  his  title  of  vice-president  of  the 
Pacific  company  but  will  limit  his  activities 
to  the  management  of  the  Portland  branch. 

Alfred  C.  Rantsch,  formerly  with  the  Doeh- 
ler  Die  Casting  Co.,  has  been  appointed  sales 
manager  in  charge  of  the  eastern  territory 
for  the  Soss  Mfg.  Co.,  makers  of  die  castings 
in  zinc  base  and  aluminum  alloys.  Albert  G. 
Gruss,  formerly  superintendent  of  the  Doeh- 
ler  Die  Casting  Co.,  has  become  production 
manager  in  the  die  casting  division  of  the 
Soss  company. 

H.  A,  Neill,  for  the  last  five  years  manager 
of  the  Philadelphia  branch  of  the  General 
Motors  Truck  Co.,  has  been  transferred  to 
the  factory  sales  staff.  He  will  be  succeeded 
in  Philadelphia  by  F.  B.  Tyler,  who  has  been 
connected  with  the  truck  industry  for  sev- 
eral years.  Neill  was  manager  of  the  factory 
branch  at  Kansas  City  for  some  time. 

E.  N.  Culver,  who  has  been  assistant  sales 
manager  of  Willys-Overland  Corporation, 
left  to-night  for  Los  Angeles,  where  he  will 
make  his  headquarters  as  president  of  the 
Willys-Overland  Pacific  Co.  Culver  will 
direct  Overland  business  on  the  coast  with 
branches  in  San  Francisco,  Fresno,  Portland, 
Seattle  and  Spokane. 

Harold  B.  Thorns  has  been  elected  a  vice- 
president  of  (he  Pierce  Oil  Corp.  and  has 
been  assigned  the  care  of  its  finances.  Thome 
has  had  a  long  experience  as  a  banker.  After 
serving  several  years  as  vice-president  of  the 
Bankers  Trust  Co.  he  was  elected  vice-presi- 
dent of  the  Metropolitan  Trust  Co.  of  New 
York. 

Ralph  S.  Wlltrout  is  general  manager  of 
the  Ogren  Motor  Car  Co.,  Milwaukee  with 
Foster  D.  Miller  as  sales  and  advertising 
manager.  M.  R.  Elliott  is  engineer.  Wiltrout 
was  formerly  with  the  Stewart-Warner 
Speedometer  Corp.,  the  Crown-Elkhart  Motor 
Corp.  and  Huffman  Bros.  Motor  Truck  Co. 
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F.  M.  Root,  formerly  with  B.  F.  Goodrich 
Co.'s  (Chicago  branch,  has  taken  over  the 
Chicago  branch  of  the  Victor  Ilubbor  Co.  and 
will  make  his  headquarters  at  1720  .South 
Michigan  Avenue.  His  territory  comprises 
Illinois,  Iowa,  Wisconsin  and  parts  of  Michi- 
gan and  Indiana. 

Harold  L.  Arnold,  who  has  been  distributor 
of  Hudson  car.s  in  California,  has  signed  a 
contract  for  the  distribution,  on  the  Pacific 
coast,  of  Woodbury  tires  to  be  manufactured 
in  Chicago  by  a  new  company  which  is 
understood  to  have  very  'strong  financial 
backing. 

N.  C.  Berrend,  for  several  years  identified 
with  the  automobile  accessory  business  and 
most  recently  sales  manager  of  Jorgenson 
Manufacturing  Co.,  has  joined  the  Burns- 
Hall  advertising  agency,  Milwaukee,  where 
he  will  specialize  on  automotive  accounts. 

John  N.  Willys  will  leave  Saturday  for 
Palm  Beach  with  his  family,  but  after  spend- 
ing a  week  with  them  there  will  start  an 
extended  tour  of  the  southwest,  Pacific  coast 
and  mountain  states  which  will  cover  about 
four  weeks. 

Herman  A.  Zannoth,  who  has  been  in  the 
employ  of  the  Cadillac  Motor  Car  Co.  for  the 
last  nineteen  years,  has  been  appointed  plant 
engineer  for  the  new  Cadillac  factory  in 
Detroit.  Zannoth  was  previously  chief  elec- 
trician. 

C.  W.  Inches  has  resigned  as  purchasing 
agent  of  the  Northway  Motors  Corp.  Pend- 
ing announcement  of  his  new  business  con- 
nection, he  will  be  located  at  303  Lexington 
Avenue,    New   Haven,   Conn. 

Ralph  Leavenworth  has  returned  to  the 
St;;n(lard  Parts  Co.,  Cleveland,  as  advertising 
manager,  which  position  he  relinquished 
some  months  ago  to  take  up  another  line  of 
work. 

Andrew  Scharff  has  been  appointed  Chi- 
cago branch  manager  for  the  Multibestos  Co. 
He  formerly  was  manager  of  the  Minneapolis 
district  for  the  same  company. 

C.  H.  RItter  has  been  elected  treasurer  and 
E.  N.  D'Ancona  secretary  of  the  Yellow  Cab 
Co.,   Inc. 
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Report  Made  by  British 

on  Alcohol  Manufacture 

WASHINGTON,  Feb.  1— The  disap- 
pointing general  conclusion  that  "the 
prospect  is  remote  of  adding  materially 
to  the  supplies  of  liquid  fuel  for  internal 
combustion  engines  in  this  country  by 
the  manufacture  of  alcohol  from  home- 
grown materials"  is  made  in  an  interim 
report  prepared  by  the  Department  of 
Scientific  and  Industrial  Research  which 
set  up  a  fuel  research  board  some  years 
ago  and  was  charged  with  the  collec- 
tion of  accurate  data  from  the  different 
parts  of  the  British  Empire  as  to  the 
possibility  of  producing  alcohol  in  bulk 
from  liquid  vegetable  materials. 

The  purpose  in  mind  related  to  the 
production  and  utilization  of  power  al- 
cohol for  motor  transport. 


TO  TEST  ALCOHOL  RULING 

iCINCINNATI,  Feb.  1— Legal  action 
to  test  the  ruling  of  the  Attorney  Gen- 
eral of  Ohio  to  the  effect  that  denatured 
alcohol  for  use  in  automobile  radiators 
can  be  sold  only  by  registered  pharma- 
cists will  be  instituted  by  the  Cincinnati 
automotive  organizations. 


Bad  Roads  Retard 
Car  Sales  in  (Jiiiia 


First  Automohile  Show  at  Shan 
hai  Arouses  Interest  in  High- 
way Construction 


NEW  YORK,  Jan.  30— China's  first 
automobile  show,  which  was  recently  held 
in  Shanghai,  was  a  success  not  only  from 
a  strictly  business  standpoint,  but  it 
served  to  arouse  new  interest  in  the  im- 
portance of  road  and  highway  construc- 
tion in  that  Republic.  American  and 
European  manufacturers  were  quite  lib- 
erally represented  at  the  show. 

Particularly  impressive  was  the  num- 
ber of  European  cars  exhibited.  The 
show  emphasized  the  increasing  competi- 
tion American  manufacturers  of  both 
large  and  small-sized  cars  must  meet  in 
the  Orient  in  the  future  if  they  are  to 
hold  their  own. 

WTiile  China  to-day  offers  by  no  means 
a  large  market  for  American  automo- 
biles, imports  during  recent  years  have 
shown  increases.  Some  very  illuminat- 
ing statistics  were  compiled  during  the 
show  which  indicate  the  increasing  use 
of  motor  vehicles  in  China.  The  imports 
of  1920,  the  last  full  year  for  which 
official  statistics  are  available,  were 
nearly  treble  the  value  of  cars  brought 
in  during  1918,  and  more  than  thirteen 
times  the  value  of  the  imports  of  motor 
cars  in  1912.  Shanghai  is  shown  as  the 
largest  buyer  of  cars  in  the  country. 

America  in  First  Place 

While  statistics  are  not  available 
showing  imports  of  automobiles  into 
China  from  all  countries  by  units,  an 
analysis  of  the  statistics  showing  values 
throws  interesting  light  on  the  develop- 
ment of  the  motor  car  trade  in  that  coun- 
try. In  1913,  the  last  pre-war  year,  the 
British  held  first  position  as  a  supplier 
of  motor  cars  to  China,  with  exports 
valued  at  Hk.  Tls  126,642.  (The  Haik- 
vvan  tael,  Hk.  Tl,  is  now  being  quoted  on 
New  York  exchange  around  To  cents  to 
the  American  dollar).  Imports  of  Amer- 
ican automobiles  by  China  dui'.ng  1913 
amounted  in  value  to  Hk.  Tls.  116.891, 
and  Germany's  total  was  Hk.  Tls.  1^5.- 
590.  During  that  year  Canada  was  the 
fourth  largest  supplier  of  motor  cars  to 
China,  with  ?n  aggregate  value  of  Hk. 
Tls.  38,444;  Belgium  came  next  with 
Hk.  Tls.  38,185.  with  France  following 
with  Hk.  Tls.  17,201. 

In  1914  America  obtained  first  place 
among  suppliers  of  motor  cars  to  China 
and  she  has  consistently  held  the  lead- 
ership, the  aggregate  value  of  her  ex- 
ports in  1920  being  nearly  four  times 
more  than  the  aggregate  value  of  British 
exports  to  China  during  the  same  S'ear. 

It  is  easy  to  visualize  the  tremendous 
possibilities  for  the  marketing  of  motor 
cars  and  trucks  in  China  when  there  is 
an  adequate  highway  system.  China  is 
a  country  with  an  area  of  1,890,500 
square  miles,  yet  there  are  only  about 
7000  miles  of  roadways  fit  for  motor  traf- 
fic in  this  vast  territory. 
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Headlight  Group 
For  M.A.M.A.  Voted 


Manufacturers  ^^  ill  Join  Associa- 
tion as  Result  of  Action 
at  Chicago  Meeting 

CHICAGO,  Jan.  30— Manufacturers  of 
headlight  devices  will  come  into  the  Mo- 
tor and  Accessory  Manufacturers  Asso- 
ciation as  a  group  as  the  result  of  a  de- 
cision reached  at  a  meeting  held  in  the 
La  Salle  Hotel  here  to-day.  The  name 
of  the  group  and  a  formal  definition  of 
its  activities  were  left  to  the  decision  of 
an  executive  committee  which  will  meet 
Friday. 

The  meeting  was  presided  over  by 
Frederick  H.  Ford  of  C.  A.  Shaler  Co., 
who  has  been  chairman  of  the  temporary 
organization  committee,  and  Hargrave 
A.  Long,  manager  of  the  industrial 
group  department  of  the  M.  A.  M.  A., 
served  as  secretary.  General  Manager 
M.  L.  Heminway  of  the  association,  ad- 
dressed the  meeting  on  the  advantages 
of  the  group  plan. 

Among  the  activities  discussed  which 
will  come  within  the  sphere  of  the  or- 
ganization are: 

Educational  work  for  the  benefit  of 
public  officials,  traffic  officers,  service  sta- 
tions and  the  general  public  in  the  re- 
quirements of  headlight  construction  and 
adjustment  to  obtain  safer  and  more 
satisfactory  driving  light. 

A  campaign  to  show  drivers  that  safe 
lights  are  as  much  to  their  own  interest 
as  to  other  drivers',  regardless  of  wheth- 
er headlight  regulations  are  enforced. 

Co-operation  wnth  such  organizations 
as  the  Society  of  Illuminating  Engineers, 
National  Safety  Council  and  Motor  Ve- 
hicle Conference  Committee  to  secure 
uniform  regulations. 

Establishing  closer  personal  acquain- 
tance and  contact  between  representa- 
tives of  the  different  companies  in  the 
headlight  devices  industry. 

Elimination  of  undesirable  and  unbusi- 
nesslike methods  by  concerted  action. 

Standardizing  equipment  used  in  head- 
light construction  to  obtain  greater  man- 
ufacturing and   operating  efficiency. 

Standardizing  and  improving  packages 
and  containers  and  methods  of  shipment 
to  reduce  breakages  and  losses. 


Spain's  Revised  Import 

Duty  Becomes  Effective 

NEW  YORK,  Feb.  1— An  Associated 
Press  dispatch  from  Madrid,  dated  Jan. 
31,  indicates  that  the  revised  import  duty 
on  automobiles  has  gone  into  effect,  the 
new  schedule  placing  an  ad  valorem  tariff 
of  20  per  cent  on  cars  selling  at  20.000 
pesetas  or  less  and  25  per  cent  on  higher 
priced  cars.  This  revision  is  in  line  with 
previous  reports  to  the  trade  that  the 
Spanish  tariff  would  be  revised  radically 
some  time  in  January. 

The  balance  of  trade  between  Spain 
and  tho  United  States  swung  to  Spain 
for    1921,    due    to    increased    buying    of 
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Spanish  products  in  the  United  States, 
and  the  result  has  been  that  the  peseta 
has  swung  heavily  upward  until,  on  to- 
day's quotations,  it  was  between  20  and 
25  per  cent  of  par.  Numerous  exporters 
in  New  York  have  had  car  orders  on 
their  books  from  Spain  for  several 
months,  dependent  upon  the  revision  of 
the  duty. 


February  2,  1922 


FINANCIAL  NOTES 


Curtiss  Aeroplane  &  Motor  Corp.  earned  a 
little  more  than  $100,000  in  1921  after  various 
deductions,  as  compared  with  a  loss  of 
$1,700,000  in  1920.  This  result  was  shown  on 
a  much  smaller  volume  of  business  and  was 
due  to  rigid  economy.  Readjustment  to  a 
peace  time  basis  has  been  completed,  and 
there  is  enough  business  on  the  books  to 
justify  expectations  that  operations  will  con- 
tinue on  a  fair  basis  through  1922.  No  new 
financing  is  contemplated  by  the  company, 
as  working  capital  is  ample  for  the  opera- 
tions contemplated. 

Ajax  Rubber  Co.  .stockholders  have  sub- 
scribed to  practically  all  the  200,000  shares  of 
new  stock,  which  recently  was  offered  them 
at  $12.50  a  share.  The  Income  account  from 
Jan.  1  to  Sept.  30,  1921,  as  submitted  to  the 
New  York  Stock  Exchange  shows  operating 
losses  of  $2,446,643,  with  inventory  adjust- 
ments of  $1,157,431  and  interest  charges  of 
$362,371,   making  a  total  loss  of  $3,966,445. 

B.  F.  Goodrich  Co.  reports  that  sales  for 
the  year  1921  approximated  $87,000,000,  but 
that  there  was  a  loss  of  about  $9,000,000  be- 
cause of  further  heavy  declines  in  the  market 
value  of  raw  materials.  Current  assets  as 
of  Dec.  31  approximately  $51,500,000  and  cur- 
rent liabilities  only  $3,300,000.  There  was  no 
bank  indebtedness,  as  against  bank  loans  of 
$29,000,000    Dec.    31,    1920. 

The  Keystone  Tire  &  Rubber  Co.  directors 
have  agreed  upon  a  plan  to  change  its  cap- 
ital stock  of  $10  par  shares  to  shares  of  no 
par.  The  annual  financial  statement  will  be 
issued  about  the  middle  of  March.  Accounts 
owed  tlie  parent  company  from  subsidiaries 
will  be  written  down  to  an  actual  cash  value 
as  of  Dec.  31. 

Studebaker  Corp.  directors  have  declared 
the  regular  quarterly  dividend  of  $1.75  each 
on  the  common  and  preferred  stocks.  The 
earnings  of  the  quarter  ending  with  Decem- 
ber will  be  announced  at  the  time  the  annual 
report  is  made,  sometime  within  a  month. 

The  Auto  Sales  Corp.  reports  gross  earn- 
ings of  $1,330,700  for  1921,  as  compared  with 
$1,547,236  in  1920.  The  surplus  after  pre- 
ferred divid'^nds  was  $96,311,  against  a  deficit 
of  $23,577  in  1920. 


Truck  Associations  Meige 
to  Form  National  Body 

CHICAGO,  Feb.  1— The  National  As- 
sociation of  Motor  Truck  Sales  Managers 
•ind  National  Motor  Truck  Manufacturers 
h.ive  formed  a  new  organization  by  merg- 
ing the  two  old  associations  into  a 
national  association.  The  present  mem- 
bership is  forty-five  and  will  be  limited. 
Functions  of  both  old  associations  will 
be  continued  in  the  new  organization, 
which  will  include  all  branches  of  the 
trade  industry.  Don  Whitaker  probably 
will  be  manager. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  the  past  week  there  has  been 
a  fairly  large  supply  of  call  funds  and  a 
special  feature  of  the  week  has  been  the 
fact  that  interior  banks  were  in  the  mar- 
ket as  lenders.  The  range  for  call  money 
was  4  per  cent  to  5  per  cent  as  compared 
with  3%  per  cent  to  6  per  cent  in  the 
previous  week.  For  fixed  date  funds,  60 
days  to  6  months,  the  range  was  4%  per 
cent  to  4%  per  cent,  the  same  as  in  the 
previous  week.  The  quotation  for  prime 
commercial  paper  also  remained  un- 
changed at  4%  per  cent  to  5  per  cent. 

The  Federal  Reserve  statement  as  of 
Jan.  25,  1922,  reflected  a  continuation  of 
the  movement  of  liquidation  which  has 
been  going  on  almost  uninterruptedly  for 
several  months.  Total  reserves  in- 
creased $7,352,000,  of  which  increased 
gold  holdings  constituted  $5,556,000.  To- 
tal earning  assets  decreased  $52,830,000, 
and  total  deposits  increased  $6,098,000. 
Federal  Reserve  notes  in  circulation  de- 
creased $45,676,000.  The  reserve  ratio 
registered  an  increase  from  76  per  cent 
to  77.2  per  cent,  which  is  the  highest 
reserve  ratio  since  Sept.  21,  1917. 

The  New  York  institution  showed  an 
increase  of  $25,065,000  in  total  reserves, 
and  a  decrease  of  $25,146,000  in  total 
earning     assets.  Deposits     increased 

$4,381,000,  and  Federal  Reserve  notes  in 
circulation  declined  $6,710,000.  The  ratio 
of  total  reserves  to  deposit  and  Federal 
Reserve  note  liabilities  combined  in- 
creased from  87.6  per  cent  to  89.6  per 
cent. 

Last  week  the  San  Francisco  institu- 
tion reduced  its  rediscount  rate  on  all 
classes  of  paper  from  5  per  cent  to  4% 
per  cent.  The  Boston,  New  York,  Phila- 
delphia and  San  Francisco  banks  now 
maintain  a  4^4  per  cent  rate  on  all  re- 
discounts. 

On  Monday  of  this  week,  sterling  ex- 
changed reached  $4.28^4,  which  is  the 
highest  rate  since  Aug.  15,  1919.  What- 
ever may  be  the  underlying  causes  of 
this  remarkable  rise,  there  has  been  a 
real  improvement  in  England's  economic 
condition  within  the  last  six  months.  One 
proof  of  this  is  to  be  found  in  the  fig- 
ures for  the  United  States  trade  with 
England.  The  surplus  of  exports  over 
imports  in  our  trade  for  1921  with  Eng- 
land was  $608,000,000  less  than  in  1920, 
and  $1,265,000,000  less  than  in  1919. 

On  Jan.  25,  an  announcement  was 
made  of  a  new  offering  of  United  States 
Treasury  short-term  notes  to  the  amount 
of  $400i000  000.  These  notes  will  bear 
interest  at  4%  per  cent,  will  be  dated 
Feb.  1,  1922, 


35  ENTRIES  FOR  GRAND  PRIX 

PARIS,  Jan.  20  {Bij  .l/aj7)— With  35 
entries  made  at  the  time  of  the  prelimi- 
nary closing  date,  the  success  of  the 
French  Grand  Prix  appears  assured.  Of 
the  entries  19  are  in  the  racing  class, 
the  remaining  in  the  touring.or  stock  car 
class. 
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Electric  Storage  Battery  Co.  has  consoli- 
dated its  various  New  York  offices  at  23-31 
West  43rd  Street  which  hereafter  will  be  the 
headquarters  also  of  the  export  sales  de- 
partment. Under  the  new  arrangement, 
F.  L.  Kellogg,  manager  of  the  north 
Atlantic  district,  embracing  the  New  York, 
Boston  and  Rochester  territories,  F.  F. 
Sampson,  New  York  branch  manager  and 
J.  F.  Kelly,  Jr.,  export  sales  manager,  will  be 
located   in  the  West  43rd  Street  offices. 

Greenfield  Tap  &  Die  Corp.  reports  that 
for  the  second  successive  month  the  volume 
of  incoming  orders  will  show  a  substantial 
increase  over  the  same  period  of  a  year 
ago,  January,  like  December,  showing  a 
good  gain.  The  developments  of  the  last  60 
days  are  regarded  as  showing  the  presence 
of  a  positive  buying  power.  The  increase 
in  volume  has  appeared  in  the  export  as 
well    as    the    domestic    account. 

The  American  Bosch  Magneto  Corp.  has 
held  a  successful  convention  of  distributers 
from  all  sections  of  the  country.  At  the 
convention  the  company's  engineers  exhib- 
ited and  demonstrated  several  new  Bosch 
units  which  will  be  placed  on  the  market  in 
the  near  future.  These  included  magnetos, 
battery  ignition  parts,  starting  motors,  gen- 
erators, spark  plugs  and  magneto  replace- 
ment fittings. 

The  American  Commercial  Car  Co.  of  De- 
troit, manufacturers  of  Wolverine  trucks, 
which  recently  purchased  the  plant  of  the 
Southern  Valve  Car  Co.  at  Knoxville,  Tenn., 
will  establish  an  assembling  and  manufac- 
turing plant  for  trucks  and  truck  bodies  in 
that  city.  It  is  understood  the  company  pro- 
poses to  establish  a  third  plant  on  the 
Pacific  coast. 

The  Sheldon  Axle  &  Spring  Co.  of  Wilkes- 
Barre  reports  that  demand  for  its  truck  axles 
was  100  per  cent  greater  in  January  than  in 
December.  Orders  for  springs  for  passenger 
cars  and  trucks  was  500  per  cent  larger  in 
January  than  in  December,  and  an  extra 
shift  is  being  added  in  the  spring  depart- 
ment. 

The  Standard  Parts  Co.  has  received  an 
order  for  axles  valued  at  $1,000,000  from  the 
Wills-Sainte  Claire  Co.  Shipments  will  be- 
gin in  March  and  extend  throughout  the 
year.  With  this  order  Standard  Parts  re- 
ports that  the  Eaton  axle  division  will  be 
busy  all  year. 

The  Martin-Parry  Corp.  has  leased  a  part 
of  the  plant  on  Duncan  Avenue,  St.  Louis, 
formerly  occupied  by  th&  Union  Dairy  Co. 
The  lease  is  for  a  long  term  of  years.  The 
St.  Louis  plant  will  be  used  for  assembling 
and  as  a  distributing  base  for  the  south  and 
west. 

The  Erie  Motor  Truck  Co.  of  Eri-^,  Pa.,  at 
its  annual  meeting  elected  E.  D.  Loose  sec- 
retary and  a  director  to  succeed  H.  C.  Lie- 
beau.  Harry  Wagner  was  elected  treasurer. 
It  is  reported  that  production  is  now  on  a 
basis  of  five  trucks  for  twelve,  days. 

White  Motor  Co.  reports  that  orders  re- 
ceived in  the  final  quarter  of  1921  showed 
a  37  per  cent  gain  over  the  same  quarter 
of  1920,  and  a  2.5  per  cent  gain  over  the  third 
quarter  of  1921.  Sales  in  1021  were  55  per 
cent  of  the  1920  business. 

The  Batavia  Auto  Products  Co.,  manufac- 
turers of  the  Batavia  generator,  a  device  for 
vaporizing  low  grade  fuel,  has  assigned  all 
territory  west  of  Buffalo  to  Lonney  &  Car- 
michael  of  Detroit 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Bassic  Co.  representatives  held  a  four- 
days'  convention  at  the  Drake  hotel  in  Chi- 
cago. The  convention  wa,s  devoted  to  busi- 
ness sessions,  at  which  new  sales  plans  were 
explained. 

The  Dominion  Asbestos  &  Rubber  Corp. 
will  move  its  executive  offices  to  1780  Broad- 
way, New  York,  but  will  retain  the  present 
store  and  shipping  offices  at  67  Murray 
Street. 

Timken  Roller  Bearing  Co.,  Canton,  Ohio, 
has  leased  a  half  floor  in  the  Walker  Power 
Building,  which  will  be  occupied  as  a  site 
for  Canadian  production. 

Kissel  Motor  Car  Co.  of  Hartford,  Wis., 
reports  that  it  sold  five  cars  at  the  New  York 
show,  nine  at  the  Philadelphia  show  and  six 
at  the  Milwaukee  show. 

National  Tire  &  Rubber  Co.  at  East  Pales- 
tine, Ohio,  has  resumed  operations  with  a 
small  force,  as  the  result  of  orders  which 
liave  been  received. 

McKay-Grubb  Rubber  Co.  of  Minneapolis, 
jobbers  of  automotive  supplies,  has  moved 
to  much  larger  quarters  at  1221  Harmon 
Place. 
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METAL   IVIARKETS 


Senate  Reports  Bill 

for  Aeronautic  Bureau 

WASHINGTON,  Jan.  31  —  Favorable 
report  was  made  on  the  so-called  Wads- 
worth  bill  from  the  Commerce  Commit- 
tee of  the  Senate  to-day.  The  measure 
provides  for  the  establishment  of  a  bu- 
reau of  aeronautics  in  the  Department  of 
Comimerce  and  the  centralization  of  all 
civilian  aerial  activities  in  this  organiza- 
tion. It  has  been  placed  on  the  Senate 
calendar  and  an  effort  will  be  made  to 
bring  about  its  enactment  at  an  early 
date.  Considerable  opposition  exists  at 
the  present  time  to  the  organization  of 
new  agencies  but  it  is  expected  that  suffi- 
cient pressure  will  be  exercised  to  en- 
courage its  passage. 

A  similar  bill  is  now  pending  in  the 
House,  known  as  the  Hicks  Bill.  Aero- 
nautical organizations  are  giving  support 
to  this  measure  in  an  effort  to  pass  the 
legislation  before  adjournment. 


Chinese  Importers  Ask 

More  Accessory  Stocks 

WASHINGTON,  Feb.  2— Importers  in 
Tientsin,  China,  are  complaining  that 
there  are  no  distributors  of  American 
automobile  accessories  caiTying  stocks, 
especially  tires,  in  China,  according  to  a 
report  received  from  Consul  General 
Stuart  J.  Fuller. 

The  result,  it  is  stated,  is  that  the  im- 
porters suffer  considerable  inconvenience 
and  delay  in  settling  difficulties  gi-owing 
out  of  incomplete  deliveries,  defective 
parts,  etc.  It  is  declared  that  any  manu- 
facturer who  maintains  ample  stocks  at 
a  central  distributing  point  in  China  and 
can  supply  local  houses  without  delay  is 
likely  to  increase  the  sale  of  his  products. 


RECEIVER  FOR  DISTRIBUTOR 

COLUMBUS,  Jan.  31— With  liabilities 
of  $187,274,  the  C.  T.  Dunkle  Motor  Corp. 
has  gone  into  the  hands  of  a  receiver. 
Assets  are  listed  at  $100,000.  The  com- 
pany distributed  Willys-Overlards. 


STEEL  producers  and  consumers  are 
fairly  well  agreed  that  the  next  few 
weeks  will  usher  in  a  decided  Improvement 
in  demand.  The  lethargy  which  paralyzed 
the  market  during  January  can  not  continue 
much  longer.  In  a  transition  period  from  a 
minimum  of  activity  to  one  in  which  de- 
mand regains  more  normal  proportions  there 
Is  always  danger  that  the  sharp  contrast 
between  the  two  conditions  lead  to  exag- 
geration   of  the   betterment. 

Automotive  consumers  have  been  con- 
sistent buyers  of  relatively  small  tonnages 
right  along  but,  aside  from  this  source  of 
demand  and  possibly  that  for  tin  plate  from 
container  manufacturers,  it  may  be  said  that 
the  general  run  of  steel  consumers  failed  to 
give  the  market  any  support  in  January. 
Orders  for  a  few  hundred  tons  of  steel  looked 
quite  big  in  January  and,  if  February  brings 
forth  from  different  sources  orders  for  what 
are  usually  looked  upon  as  representative 
tonnages,  5,000  tons  or  so,  much  will  un- 
doubtedly  be  made  of  this  perfectly  normal 
buying. 

Prices,  on  the  whole,  are  plastic.  There 
have  been  sharp  cuts  in  small  products, 
such  as  bolts  and  nuts  and  chain  and  con- 
tessions  are  encountered  all  around,  full- 
finished  automobile  sheets  being  still  held 
up  as  the  paragon  of  steadiness  in  price. 
The  trade  looks  for  a  much  broader  demand 
for  sheets  from  the  automotive  industries  in 
February. 

Cold-drawn  steel  bars  are  held  fairly  steady 
in  the  Pittsburgh  market,  thanks  to  auto- 
motive demand,  a  noteworthy  condition  when 
the  generally  ragged  character  of  the  steel 
bar     market     is     taken     into     consideration. 

On  the  eve  of  the  reopening  of  the  "Pitts- 
burgh plus"  esse  came  reports  that  one  of 
the  United  States  Steel  Corporation's  sub- 
sidiaries is  making  sales  on  a  'Cleaveland 
plus"  basis.  In  the  ferroalloy  market  the 
leading  topic  of  conversation  is  a  report 
that  a  Michigan  passenger  motor  car  builder 
is  inquiring  for  4,00C  lbs.  of  ferrovanadium 
but  that  the   order   has  not  yet   been    placed. 

Pig  Iron. — Automotive  foundries  are  sound- 
ing the  market  for  deferred  deliveries  bnt 
immediate  buying  is  mostly  confined  to 
single  cars. 

Steel. — Skelp  and  blue-annealed  sheet 
mills  are  reported  to  have  shaded  priceis  on 
hot-rolled  strip  steel  to  1.90<.  base  Pitts- 
burgh. The  market:  for  cold-rolleu  strip 
steel  is  steady  at  S.SOt*.  with  producers  re- 
porting a  fairly  satisfactory  number  of 
orders  which,  however,  average  not  more 
than  100  tons.  Alloy  steel  makers  report 
more  inquiries  for  automotive  steels  but 
tonnages  involved  show  that  purchasing 
agents  are  proceeding  with  a  deal  of  con- 
servatism. 

Aluminum. — Importers  are  more  reserved 
in  their  attitude,  due  to  unwillingness  on  the 
part  of  European  producers  to  accept  prices 
below  those  quoted  by  them.  This  is  especi- 
ally true  of  sheets.  Competition  between 
the  various  importers  and  the  domestic 
producer  continues,  however,  spirited.  The 
recent  advances  in  foreign  e:schange.  especi- 
ally in  Pound  Sterling  and  Swiss  francs  are 
fully  reflected  in  the  aluminum  situation. 
Automotive  demand  is  improving  daily. 
Large  warehouse  stocks  of  ingots  continue, 
of  course,  to  be  a  vital  market  factor. 

Copper.  —  Semi-speculative  holders  are 
cutting  under  producers'  quotations.  The 
market  is  soft. 
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SHOWS 

Jan.  28- Feb.  4 — Chicago.  Auto- 
mobile Salon,  Hotel  Drake. 

Jan.  2S-Feb.  4  —  Chicago,  Na- 
tional Automobile  Show, 
Coliseum,  Auspices  of 
N.A.C.C. 

Feb.  6  to  il  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  Expo0ltlon, 
Minnesota  State  Fair 
Grounds,  Minneapolis. 

Feb.  (J  to  11  —  Winnipeg,  Can., 
Automotive  Equipment 

Show,  Western  Canadian 
Automotive  Association. 

FOREIGN  SHOWS 

Feb.  18-27 — Bru-ssel.s,  Belgium, 
Ninth   Exhibition   of   Agri- 


cultural Machines  and 
Implements,  Palai.s  de  la 
Cinquantenaiie. 

March,  1922  —  Santiago,  Chili, 
Annual   Automobile    Show. 

April  16— Mexico  City,  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1— Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  EJx- 
hibit. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural EScposition,  cele- 
brating Centenary  of  Ecua- 
dor.   Automotive    Section 


Sept. 


1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  Aa- 
socicao  Automobilista  Bra- 
zileria. 


CONVENTIONS 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  NaLional 
Foreign  Trade  Council. 

June  11-15 — Milwaukee,  Anniial 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 


June  26- July  1 — Atlantic  City„ 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing: 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

Sept.  18-23,  1922— Rome,  lUOy, 
Second  Annual  Meeting:  of 
the  International  Chamber 
of  Commerce. 


S.  A.   E.  MEETINGS 

Detroit,  Feb.   24,   Mar.  24,  April! 
28,   May   26. 

Minneapolis,     Feb.     8-9 — Annual 
Tractor  Meeting. 


Irish  Free  State 

Offers  Sales  Field 


Strong  Liking  There  for  Ameri- 
can Goods — Country  Is  Po- 
tentially Rich 

LONDON,  Jan.  20  {By  Mail)— Pres- 
ent signs  point  to  the  British  automobile 
sales  season  opening  late  in  step  with  the 
late  Easter,  which  usually  marks  the  in- 
auguration of  the  spring  sales  season. 
Just  now  the  two  items  of  interest  are 
relatively  opposed.  The  one  concerns  the 
poor  reports  of  the  trader's  prospects  at 
home  among  users  of  automobiles  for 
business,  the  cause  being  the  high  taxa- 
tion on  all  scores,  and  the  other  factor 
is  the  prospects  of  the  trade  in  Ireland 
following  the  setting  up  of  the  new  Irish 
Free  State. 

Ireland  Stimulated  Motoring 

The  tone  in  this  aspect  is  optimistic, 
for  Ireland  gave  a  lead  to  motoring 
years  before  the  prejudice  against  it  had 
subsided  in  England.  The  Irish,  espe- 
cially in  the  south  and  west,  have  always 
had  a  strong  liking  for  American  goods. 
The  number  of  American  cars  sold  in 
Ireland,  apart  from  Fords,  is  in  the 
thousands,  so  that  it  is  not  altogether 
surprising  that  a  section  of  the  irrecon- 
cilable minority  has  put  abroad  the  sug- 
gestion that  the  Irish  Government  will 
tax  imported  automobiles,  buL  concede  a 
strong  preferential  rate  for  Ameri'  -^ns. 

This  idea  is  discounted  here  for  Irish- 
men recognize  that  the  volume  cf  the 
trade  of  their  country  with  Britain  will 
be  greater  than  will  be  possible  with 
America  for  many  a  year. 

Big  Development  Apparent 

The  Irish  automobile  trade,  when  con- 
ditions become  normal  again,  will  wit- 
ness a  big  development,  and  it  behooves 
American  interests  not  to  lose  sight  of 
the  fact.  Ireland  being  mainly  an  agri- 
cultural country  is  aLso  potentially  cor- 
respondingly rich,  a  fact  which  is  amply 
proved  by  the  building  up  of  bank  de- 
posits among  Irish  farmers  and  shop- 
keepers since  the  virtual  abolition  of  tho 
Irish  landlord  class. 

As  regards  tho  general  outlook  of  the 
British   automobile   trade,    it   should   be 


added  that  two  factors  on  the  right  side 
have  marked  the  incoming  of  the  year. 
They  are:  Stocks  of  materials  are  most- 
ly exhausted,  which  means  that  much 
high  priced  materials  have  been  got  rid 
of  though  no  doubt  liabilities  attaching 
to  it  remain  as  a  debt  legacy. 

Production  costs,  including  bank  terms 
for  financing  production,  are  much  lower 
than  at  the  corresponding  period  of  1921. 


Austin  Affairs  to  Be  Reviewed 

LONDON,  Jan.  20  (By  Mail)— The 
financial  position  and  outlook  of  the  Aus- 
tin Motor  Co.,  Northneld,  Birmingham, 
are  to  be  reviewed  by  the  court  in  a  few 
days  with  the  object  of  consolidating  the 
company's  finances  by  a  creditor's  ar- 
rangement. 

The  plan  provides  for  the  settlement 
of  the  principal  debts,  offers  a  prospect 
of  commanding  further  funds,  and  in- 
sures the  dismissal  of  the  winding  up 
petitions. 

The  Government  has  the  first  claim 
on  assets  with  a  mortgage  of  £240,000 
secured  on  the  north  and  west  works, 
Northfield,  Birmingham. 


Heavy  Loss  Is  Shown 

in  Dunlop  Rubber  Report 

NEW  YORK,  Feb.  1— A  cable  mes- 
sage from  London  says: 

"The  Dunlop  Rubber  Co.'s  official  re- 
port for  the  year  ending  August  31  last 
discloses  a  net  loss  of  £8,320,000,  which 
is  more  than  one-half  of  the  company's 
ordinary  share  capital.  The  loss,  which 
is  said  to  be  the  largest,  by  far,  declared 
by  a  British  company,  is  attributed  by 
the  directors  almost  entirely  to  deprecia- 
tion in  the  stocks  of  raw  materials,  prin- 
cipally rubber  and  cotton,  which  were 
bought  on  future  contracts.  The  report 
says  nothing  regarding  the  value  of  the 
company's  capital  asset  or  its  American 
interests." 

The  London  Ti'mes,  discussing  the  re- 
port of  the  company,  says: 

"Wo  imagine  now  that  the  English 
company's  affairs  are  straightened  out  to 
a  considerable  extent,  it  will  be  possible 
to  make  satisfactory  arrangements  for 
the  participation  of  American  capital  in 
the  American  undertaking." 

A  meeting  of  the  shareholders  of  the 
company  has  been  fixed  for  Feb.  10. 


Austria  Produces 

More  Light  Cars 

Readier  Market  Than  for  Heavier 

Product  Owing  to  Tax  and 

Operation  Cost 

WASHINGTON,  Feb.  2  —  The  Aus- 
trian factories  have  recently  devoted 
more  attention  than  formerly,  says  Trade 
Commissioner  Upson  in  a  report  to  the 
Department  of  Commerce,  to  the  manu- 
facture of  light  cars,  which  find  a  better 
market  than  the  heavier  cars  on  account 
of  the  progressive  tax  on  automobiles 
and  the  constantly  increasing  cost  of 
operation. 

The  most  powerful  passenger  cars 
built  in  Austria  are  the  Graf  and  Stift, 
the  6-cylinder  48.60  horsepower  and  the 
4-cylinder  30  horsepower  models.  Aside 
from  the  models  mentioned,  all  other 
Austrian-made  passenger  cars  are  4-cyl- 
inder, ranging  from  the  Daimler,  Puch 
and  Graf  and  Stift  models  rate  at  19.60 
horsepower,  through  the  Fiat  and  Puch 
of  15.36  and  the  Steyr  of  13.23  horse- 
power, down  to  the  Perl,  which  is  rated 
at  7.46  horsepower  and  is  quoted  at 
2,800,000  crowns. 

All  But  One  Car  4-Cylinder 

All  Austrian-made  motor  trucks  are 
4-cylinder,  except  the  Steyr,  which  makes 
a  6-cylinder,  2%-ton  model.  Other  man- 
ufacturers are  the  F^oss-Buessing.  with 
a  3-ton  model  estimated  at  8,000,000 
crowns  and  a  5-ton  model  for  about  10,- 
000.000  crowns;  the  Fiat  and  Perl  both 
make  4-ton  trucks;  Graf  and  Stift  put 
out  5-ton  trucks  and  the  Saurer  has  two 
models,  a  3  to  4-ton  truck  and  a  5  to 
6-ton  truck. 


LINCOLN  APPROVAL  VACATED 

WILMINGTON,  DEL.,  Feb.  2  — The 
U.  S.  District  Court  here  has  vacated  its 
conditional  approval  of  the  order  issued 
in  the  District  Court  at  Deti'oit  for  the 
sale  Saturday  of  the  property  of  the  Lin- 
coln Motor  Co. 

What  effect  this  action  will  have  on 
ihe  sale  is  problematical  but  it  is  doubt- 
ful it  will  result  in  any  interference 
with  it. 
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Many  Price  Cuts  at  Minneapolis 

Tractor  Show 

McCormick  predicts  price  war.  Many  large  manu- 
facturers absent  and  attendance  is  small.  Little 
buying  expected  until  after  next  harvest.  Creeper- 
type  tractors  are  more  prominent.  Two-plow  tj^pe 
dominates.     Cletrac  making  own  implements. 


MINNEAPOLIS,  MINN.,  Feb.  7— The  National 
Tractor  Show  which  opened  to-day  is  con- 
spicuous by  the  small  number  of  exhibitors, 
twenty-six  makes  being-  represented  as  compared 
with  seventy,  two  years  ago.  Many  leading  makers, 
including  International  Harvester,  Fordson,  Samson, 
Wallis,  Deere,  Moline,  Emerson-Brantingham  and 
Rock  Island,  were  not  present.  The  exhibition  was 
the  smallest  on  record  and  the  attendance  on  the  open- 
ing day  was  very  small.  Many  concerns  who  did 
not  favor  Minneapolis  refused  to  exhibit.  For  the 
first  time  tractor  makers  have  split  on  a  show. 

Parts  and  accessory  exhibitors  were  very  few  com- 
pared with  last  year.  The  show  was  held  in  the 
state  fair  grounds,  which  were  very  inaccessible.  It 
might  better  have  been  held  in  the  Overland  build- 
ing with  the  automobile  show,  where  ample  space  was 
available,  but  the  tractor  people  refused  to  co-operate. 

The  big  price  cuts  on  Fordson,  Samson,  Wallis,  In- 
ternational Harvester  and  others  are  not  stimulating 
sales  as  farmers  are  not  buying,  but  reductions  are 
expected  to  stimulate  sales  as  spring  approaches.  In- 
ternational Harvester  reduced  the  price  of  the  Titan 
model  $200  and  the  8-16  Model  $230.  Until  May  1, 
next,  a  two-furrow  or  three-furrow  plow  or  a  tractor 
disk  harrow  will  be  given  with  each  tractor  without 
extra  charge. 


The  Samson  tractor  has  been  reduced  from  $665  to 
$445,  thus  meeting  the  Fordson  cut  of  from  $625  to 
$395.  Wallis  reduced  the  Model  K  from  $1,250  to 
$995  and  gives  three-bottom  plows  without  extra 
charge.     The  price  last  fall  was  $1,485. 

Harold  McCormick,  president  of  the  International 
Harvester  Company,  expressed  the  view  that  a  price 
war  appears  inevitable.  The  feeling  is  that  had  the 
reductions  now  announced  been  made  a  year  ago, 
farmers  would  not  have  gone  on  a  prolonged  buyers' 
strike.  The  farmers  in  the  northwest  are  very  short 
of  money  and  will  do  little  buying  of  cars,  trucks  or 
tractors  until  after  the  harvest.  Banks  refuse  to 
make  loans  to  farmers  buying  tractors.  The  farmers 
have  loaned  machinery  to  each  other  for  the  past  two 
years  and  expect  to  continue  to  do  so  for  another 
year  or  two.  It  may  be  said  in  general  that  the  pros- 
pects are  that  farm  purchases  may  be  20  per  cent 
better  than  last  year  when  business  was  not  over  20 
per  cent  of  1920.  A  good  crop  is  needed  to  make  the 
farmer  buy. 

The  increased  use  of  creeper  type  tractors  for  road 
construction  has  given  impetus  to  this  type.  Two 
makers  have  creeper  attachments  to  take  the  place 
of  rear  wheels  on  the  Fordson.  Avery  has  added  a 
creeper  type.  The  smaller  types  of  tractors  are  gain- 
ing in  popularity  and  the  two-plow  type  now  seems 
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Fewer  large  tractors  are 


certain  to  dominate  the  field, 
being  shown. 

There  is  a  growing  sentiment  that  the  Nationa) 
Tractor  Shows  should  be  held  in  Chicago,  thus  giving  a 
national  scope  to  it.  Minneapolis  is  not  central  enough. 
If  the  show  was  held  at  the  stock-yards  in  Chicago  the 
same  week  as  the  automobile  show,  it  would  be  interna- 
tional in  scope. 

Among  the  twenty-six  makes  of  tractors  exhibited  are 
several  new  models.  Parrett  is  showing  a  new  cultiva- 
tor, with  an  air-cooled  V  engine.  This  machine  em- 
bodies a  line  drive  and  is  designed  to  use  existing  types 
of  implements  which  are  ordinarily  horse-drawn, 

Cletrac  is  showing  a  new  small  hiodel  and  has  designed 
a  cultivator  for  use  with  it,  this  being  the  first  example 
of  a  tractor  maker,  not  previously  in  implement  busi- 
ness, designing  implements.  The  step  was  necessary  be- 
cause implement  makers  had  no  satisfactory  cultivators 
to  offer.  The  extensive  use  of  pressed  steel  in  the  cul- 
tivator is  thought  to  indicate  a  new  epoch  in  farm  ma- 
chinery manufacture,  since  it  marks  a  departure  from 
the  old  type  in  which  castings  were  largely  employed. 
The  Cletrac  cultivator  is  of  the 
straddle  row  type,  and  is  uni- 
versal in  character.  The  frame 
attaches  to  the  tractor  in  the 
same  way  as  the  two-row  cul- 
tivator and  can  be  used  as  a 
frame  work  for  planters,  seed- 
ers, listers,  special  harrows  and 
cultivators.  By  this  method,  it 
is  claimed,  a  long  list  of  horse- 
drawn  implements  already  in 
use  on  the  average  farm  can  be 
economically  converted  to  use 
with  tractor  power. 

The    straddle-row    cultivator 
will   be  equipped   for  potatoes 

or  garden  truck  with  two  ad- 

justable  gangs  of  a  new  type. 

The  spread  of  the  gangs  and  the  distance  between  the 
two  sets  of  gangs  can  be  instantly  changed  from  the  oper- 
ator's seat  on  the  tractor. 

In  order  to  adapt  its  new  Model  F  Cletrac  tractor  to 
a  wider  range  of  farm  uses,  the  Cleveland  Tractor  Co. 
has  brought  out  two  types  in  addition  to  that  described 
and  illustrated  in  Automotive  Industries  of  Sept.  8  last. 
The  original  type  of  Model  F  is  only  31  in.  wide,  which 
enables  it  to  travel  between  rows  of  corn  and  cotton. 
The  second  type  of  the  Model  F  is  like  the  original  in 
all  respects  except  that  it  has  been  widened  to  41  in. 
This  change  was  made  to  secure  greater  stability  on 
steep  hills  and  rough  ground.  In  orchards  and  vine- 
yards this  type  can  be  used  to  advantage  for  pulling  an 
ordinary  disk  or  to  push  the  new  t>pe  of  Cletrac  orchard 
and  vineyard  cultivator. 

New  Types  Shown 

A  third  type  uses  the  second  or  41-in.  type  as  a  base 
and  by  means  of  simple  attachments  increases  the  clear- 
ance from  8  to  14  in.  When  making  the  change  it  is  also 
necessary  to  add  several  track  shoes  and  roller  chain 
links.  The  primary  purpose  in  developing  a  "wide  and 
high"  type  was  to  fill  the  need  for  a  practical  power  cul- 
tivating unit  in  potato  and  sugar  beet  sections  and  for 
truck  gardening,  which  would  straddle  the  hilled-up  rows 
without  injuring  the  plants  or  vines.  The  desired  result 
has  been  successfully  achieved, 

A  small  tractor  of  the  type  having  wheels  in  front 
and  tracks  in  the  rear  has  been  added  to  the  line  of 
farm  tractors    of   the    Avery    company.       The    machine 


THE  unsatisfactorj-  attendance  at  the 
tractor  show  now  being  held  in  Minne- 
apolis and  the  fact  that  many  of  the  promi- 
nent tractor  manufacturers  and  parts  makers 
are  not  exhibiting  there  makes  it  more  and 
more  evident  that  the  "national"  tractor 
show  should  be  held  annually  in  Chicago, 
preferably  during  the  same  week  in  which 
the  Chicago  automobile  show  is  held.  Chi- 
cago is  well  located  geographically,  so  far 
as  the  tractor  manufacturers  are  concerned, 
and  a  show  held  there  would  undoubtedly 
attract  a  large  attendance. 


has  a  rating  of  three  14-in.  bottoms,  the  plowing  speed 
being  2.66  m.p.h.  The  engine  is  a  four-cylinder  vertical 
type  of  4-in.  bore  and  512-in.  stroke.  It  embodies  various, 
features  which  have  come  to  be  recognized  as  desirable 
in  a  tractor  engine,  such  as  valve-in-head  construction, 
removable  cylinder  liners  and  a  very  heavy  crankshaft 
(2V4-in.  diameter).  All  cylinders  are  cast  in  a  block. 
The  engine  is  of  the  dual-valve  type,  there  being  16 
valves  in  the  cylinder  head.  Push  rods  and  valve  levers 
are  inclosed,  and  lubrication  is  by  force  feed  through 
the  hollow  crankshaft. 

Variety  of  Fuels  May  Be  Used 

A  variety  of  fuels  may  be  used  in  this  tractor,  includ- 
ing gasoline,  kerosene,  distillate  and  alcohol,  but  for 
alcohol  it  is  essential  that  the  compression  be  increased 
if  the  best  fuel  efficiency  is  desired.  The  main  fuel  tank 
has  a  capacity  of  30  gal.  An  air  cleaner  is  fitted,  the 
type  being  optional  with  the  purchaser.  Three  types 
are  offered — namely,  a  dry  cleaner,  a  water  cleaner  or 
air  washer  and  an  air  cleaner  comprising  oil-saturated 
bristles.     The  carbureter  is  a  double  Kingston,  ignition 

is  by  a  Dixie  double-head  mag- 
neto  and  cooling  by  a  centrif- 
ugal type  of  pump  and  a  cellu- 
lar type  of  radiator. 

The  clutch  is  a  dry  plate, 
toggle-locked,  while  the  trans- 
mission is  of  the  selective  slid- 
ing gear  type  with  all  gears  in- 
closed. This  part  is  of  Avery 
make.  Three  speeds  forward 
are  given  by  the  transmission 
—namely,  1^2,  2  2/3  and  SVg 
m.p.h.  at  1000  r.p.m.  of  the  en- 
g  i  n  e  .  The  track  clutches, 
which  are  also  inclosed  in  the 
transmission  housing,  are  of 
the  disk-in-oil  type,  toggle- 
locked.  All  bearings  in  the 
transmission  are  of  the  roller  type.  Steering  is  accom- 
plished by  means  of  the  front  wheels,  assisted  by  the 
clutches  for  the  individual  tracks. 

There  is  a  track  on  each  side,  the  length  of  each  track 
developed  being  164  in.  and  the  width  of  the  pads  8^/4  in., 
while  the  length  of  the  tracks  assembled  is  6  ft.  Auto- 
matic lubrication  is  provided  for  the  tracks.  For  ordi- 
nary service  10  x  II/2  x  iV^-in.  traction  lugs  are  recom- 
mended, while  for  use  in  deep  sand  or  heavy  mud  IV2X2  or 
1^2x2y2-in.  lugs  may  be  used. 

The  belt  pulley,  which  is  12  in.  in  diameter  by  8',  2  in- 
wide,  and  turns  at  1100  r.p.m.,  is  located  on  the  left- 
hand  side,  the  housing  for  the  bearings  extending 
through  the  track  frame.  When  the  tractor  is  used  for 
haulage  purposes  the  pulley  remains  idle.  The  engine 
is  said  to  be  capable  of  operating  a  24  x  40-in.  separator 
with  all  attachments.  The  governor  is  described  as  a 
turbine  revolving  in  oil,  which  probably  means  that  the 
pressure  of  the  oil  acts  against  a  spring  to  determine 
the  position  of  the  throttle  valve.  It  is  claimed  that 
the  speed  is  maintained  within  100  r,p,m,  both  ways 
of  the  standard. 

The  overall  width  of  the  machine  is  48  in.,  the  height 
58  in.  and  the  length  108  in.  With  fore-carriage  the 
machine  weighs  5000  lb.  and  without  it  4500  lb.  The 
machine  can  turn  practically  within  its  own  radius.  The 
front  wheels  are  26  in.  in  diameter  and  their  tread  is 
56  in.  They  are  fitted  with  anti-friction  bearings,  as 
are  the  steering  knuckles.  The  drawbar  swings  and  has 
vertical  adjustment.  The  operator's  seat  is  32  in.  wide 
and  is  provided  with  a  cushion. 
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The  Bryan  steam  tractor,  which  has 
been  seen  at  a  number  of  successive 
tractor  shows,  appears  this  year  with 
a  number  of  new  components  and  modi- 
fications in  design.  According  to  the 
manufacturers,  the  boiler,  which  is  of 
the  same  water  tube  type  as  formerly, 
is  now  tested  under  1200  instead  of 
under  2500  lb.  per  sq.  in.  hydrostatic 
pressure.  The  condenser,  which  is 
really  a  tractor  type  of  radiator  servinj.' 
a  somewhat  different  purpose,  is  now 
of  G.  &  0.  make.  An  automobile  type 
front  axle  is  fitted,  with  Timken  roller 
bearings  in  the  front  wheels.  The  steering  gear  is  the 
Wohlrab.  All  of  the  gears  on  the  engine,  jackshaft  and 
the  differential  ring  are  of  the  heat-treated  spur  type. 
The  differential  is  the  Allen  self-locking  type. 

As  a  whole  the  tractor  is  considerably  smaller  in  ap- 
pearance, the  wheelbase  having  been  shortened  from  96 
to  88  in.,  the  front  wheels  reduced  from  34  by  6^/2  to 
32  by  5,  and  the  rear  wheels  from  60  by  12  to  52  by  12. 
The  fuel  capacity  has  been  decreased  from  35  to  30  gal. 
and  the  water  capacity  increased  from  40  to  60  gal. 

The  belt  pulley  size,  which  last  year  was  indefinite, 
is  now  fixed  at  18  in.  diameter  by  6%  in.  width  of  face. 
This  in  conjunction  with  the  governed  engine  speed 
gives  a  belt  speed  of  3000  instead  of  2800  ft.  p.  m.  The 
ground  clearance  is  now  15  instead  of  16  in.;  the  turn- 


Three  types  of  Cletrac  model   F  tractors  witn   varying   widths  and   ground   clearance 

ing  radius  is  given  as  14  instead  of  16  ft.  and  the 
speed  ranges  up  to  5  instead  of  6  m.p.h. 

London  Motor  Plow  is  a  new  machine  with  three  plows 
an  integral  part  of  the  tractor.  A  Midwest  engine  is  em- 
ployed and  the  plows  are  raised  and  lowered  by  power. 

The  show  was  not  representative  enough  to  serve  as  a 
true  indicator  of  tractor  trends  of  designs,  but  the  four- 
cylinder  type  of  engine  is  gaining  ground  and  the  creeper 
type  of  tractor  is  increasing.  The  depression  of  the  last 
year  with  sales  nearly  dormant  is  eliminating  weak  tractor 
makers  and  several  old  tractor  manufacturers  are  really 
giving  up  tractor  manufacture  and  will  produce  farm  ma- 
chinery only.  During  1921  the  sales  of  creeper  tractors 
to  states  and  counties  for  road  building  and  contract  work 
has  proved  big  outlet  for  this  type  of  machine. 


Oil  Specifications  and  Other  Standards  Work  in  Progress 


THE  Lubricants  Division  of  the  Standards  Committee 
of  the  Society  of  Automotive  Engineers  is  formulat- 
ing definite  specifications  for  lubricating  oils  for  use  in 
internal  combustion  engines  with  the  exception  of  air- 
craft and  Diesel  engines.  The  specifications  tentatively 
outlined  follow  in  general  the  specifications  of  the  Ameri- 
can Society  for  Testing  Materials  and  those  given  in  the 
Bureau  of  Mines'  Bulletin  No.  5  in  accordance  with 
recommendations  of  the  Interdepartmental  Committee  on 
Standardization  of  Petroleum  Specifications. 

At  a  recent  meeting  of  the  Division  it  was  stated  that 
compounded  or  blended  oils  are  being  used  by  a  number 
of  engine  builders,  due  partly  to  their  successful  use  in 
Europe,  and  that  acidless  tallow  and  castorated  oils  are 
used  to  some  extent.  Discussion  as  to  what  kinds  of  oils 
should  be  taken  into  consideration  in  formulating  specifi- 
cations led  to  the  decision  to  confine  the  recommendations 
to  straight  mineral  oils.  It  was  thought  that  if  specifi- 
cations for  blended  oils  are  desirable,  they  can  be  de- 
veloped after  the  Division  shall  have  had  an  opportunity 
to  obtain  more  information  as  to  their  use. 

Tank  Caps 

The  following  comments  in  the  matter  of  specifying 
the  minimum  size  of  the  filler  opening  of  automobile 
gasoline  tanks  have  been  referred  to  the  members  of  the 
Parts  and  Fittings  Division.  The  present  S.A.E.  Recom- 
mended Practice  for  Tank  and  Radiator  Caps,  page  C58, 
S.A.E.  Handbook,  does  not  specify  the  minimum  size  of 
opening,  only  the  diameter  of  the  threaded  portion  for 
both  internally  and  externally  threaded  filler  openings 
having  been  determined  upon. 

The  demand  to-day  is  for  a  gasoline  pump  that  will  de- 
liver a  given  amount  of  gasoline  in  the  shortest  possible 
time.  Pumps  have  therefore  been  designed  for  use  in 
service  stations  with  IVi-in.  hose  and  nozzles. 


Complaints  are  received  by  pump  manufacturers  that 
the  nozzles  on  these  pumps  are  too  large  to  fit  into  the 
openings  provided  in  the  gasoline  tanks  on  many  auto- 
mobiles. This  means  that  pump  manufacturers  are 
obliged  to  put  on  a  small  nozzle,  thus  restricting  the  dis- 
charge and  defeating  in  a  measure  the  advantages  gained 
from  a  large  pump.  If  an  effort  is  made  to  force  the 
delivery  with  the  smaller  nozzles,  it  requires  more 
strength  and  the  gasoline  is  delivered  at  considerably 
higher  velocity. 

Some  automobiles  are  provided  with  large  openings; 
2i'2  in.  is  common.  This  matter  should  be  taken  up  with 
the  automobile  builders  as  it  is  to  their  advantage  to  pro- 
vide openings  of  proper  size  so  that  gasoline  tanks  can 
be  filled  quickly. 

Sometimes  the  trouble  is  due  to  the  connection  to  the 
tank  being  made  by  a  pipe  with  an  offset  in  it  of  small 
diameter.  The  smallest  straight  opening  that  should  be 
used  is  2  in.  and  where  the  connection  is  made  to  the  side 
of  the  tank  by  a  short  pipe  with  an  offset  in  it,  it  should 
be  larger  with  the  curve  at  a  greater  angle. 

Oil  Drain  Plugs 

At  a  recent  meeting  of  the  Engino  Division  the  de- 
sirability of  providing  suitable  means  for  easily  draining 
all  engine  oil  pans  was  discussed.  It  was  decided  that, 
as  the  oil  drain  is  a  part  that  is  dependent  upon  individual 
engine  design,  no  definite  type  should  be  standardized, 
but  that  a  recommendation  could  be  formulated  which 
would  indicate  that  an  oil  drain  device  should  be  pro- 
vided, having  a  hole  of  a  minimum  size  located  at  the 
lowest  part  of  the  oil  pan  or  crankcase  cover.  In  order 
that  the  Engine  Division  may  base  its  recommendation 
on  the  best  present-day  practice,  a  questionnaire  covering 
these  points  has  been  sent  to  engine  builders  and  auto- 
mobile producers  who  build  their  own  engines. 
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Service  Keynote  of  Chicago  S.  A.  E. 

Meeting 

Speakers  urge  engineers  to  get  both  the  users'  and  the  service  man's  point 
of  view  before  designing  new  cars.  Other  interesting  topics  taken  up  at 
the  meeting  included  building  bodies  for  commercial  cars.  Speech  of  R. 
H.  Grant  was  the  outstanding  feature  of  the  annual  dinner. 


THE  Society  of  Automotive  Engineers  held  one  of 
the  most  instructive  sessions  in  its  history  on 
Monday  of  Chicago  shovv^  week.  The  program  vv^as 
distinguished  by  the  remarkable  closeness  with  which 
it  was  adapted  to  immediate  practical  problems.  The 
technical  sessions  were  largely  devoted  to  service.  The 
two  dinner  speakers  appealed  for  a  return  to  bed-rock 
efficiency  in  business.  After  the  banquet  a  great  many 
declared  that  the  speech  by  R.  H.  Grant  on  "How  the 
Engineer  Can  Help  Business  at  This  Time"  was  one  of 
the  greatest  that  has  ever  been  presented  to  the  S.  A.  E. 

The  day's  program  on  service  included  papers  by  B.  M. 
Ikert  of  Motor  Age  on  "Some  Criticisms  of  Automotive 
Engineering  by  a  Service  Man,"  and  "Commercial  Body 
Supply  and  Service"  by  C.  M.  Manly  and  C.  B.  Veal. 
J.  F.  Page,  service  manager  of  the  Packard  company  of 
Chicago  spoke  on  the  problems  of  the  service  salesman. 

H.  C.  Buffington  talked  on  the  subject  of  special  garage 
tools  and  automotive  repair  equipment. 

Ikert's  paper  dealt  with  the  ability  of  the  designing 
engineer  to  save  the  car  owner  a  great  amount  of  money 
by  looking  ahead  at  the  problems  of  maintenance  with 
which  the  owner  is  confronted  after  the  car  is  in  service. 
This  paper  will  be  reprinted  in  full  in  a  later  issue  of 
Automotive  Industries. 

Mr.  Ikert  said  in  part:  "One  of  the  chief  difficulties 
with  many  of  our  cars  at  the  present  time  is  that  on  a 
comparatively  insignificant  repair  job  it  requires  many 
hours  of  labor  to  remove  and  replace  units  before  the 
job  itself  can  be  done  and  the  car  turned  over  to  the 
owner.  Under  such  conditions  it  is  extremely  difficult 
for  a  service  station  to  establish  a  fixed  price  that  seems 
commensurate  with  the  nature  of  a  job. 

Time  Element  Important 

"The  time  element  in  making  repairs  is  important. 
Very  often  the  parts  to  be  installv?ii  cost  a  dollar  or  two, 
but  the  time  required  to  install  them  is  so  great  that 
the  price  for  the  work  is  out  of  proportion.  In  analyzing 
this  situation  one  often  finds  that  the  car  makers,  by 
spending  a  few  cents  more  per  car,  could  so  materially 
reduce  the  time  element  for  service  operations  on  their 
cars  that  automobile  dealers  and  service  men  would  not 
have  to  resort  to  all  sorts  of  means  in  trying  to  keep 
customers  satisfied  with  their  cars. 

"It  is  realized  full  well  that  to  charge  existing  con- 
structions on  some  of  our  cars  it  wouid  mean  almost 
a  complete  retooling  of  the  factory,  new  jigs,  fixtures, 
dies,  etc.,  therefore  any  criticisms  which  might  be  di- 
rected at  engines  or  cars  in  the  follov/ing  paragraphs 
is  done  so  with  this  in  view.  The  major  thought  is  to 
point  out  the  things  of  which  service  station  mechanics 
complain  most  frequently  when  they  have  to  tear  down 
or  reassemble  any  of  the  units. 


"We  probably  never  shall  have  100  per  cent  accessi- 
bility in  our  cars.  A  motor  car  is  made  up  of  just  so- 
many  necessary  units,  and  if  we  make  one  accessible- 
it  probably  will  have  been  done  at  the  expense  of  accessi- 
bility to  another.  Also  certain  units  may  seem  very 
accessible  at  the  time  of  assembling  the  chassis  in  the 
factory,  but  when  body  and  fenders  are  added  the  reverse 
is  true.  It  is  this  condition  with  which  the  service  station 
has  to  deal.  I  recently  looked  at  an  engine  which,  when 
in  an  engine-stand  out  of  the  car,  was  very  accessible, 
but  when  in  the  car  was  hung  so  low  and  had  so  many 
accessories  heaped  around  it,  with  a  multitude  of  wires,, 
control  rods,  carbureter  hot  air  pipes,  etc.,  to  obstruct 
the  movements  of  the  mechanic,  that  all  the  efforts  of 
the  engine  designer  to  get  accessibility  were  nullified." 

Mr.  Ikert  went  on  to  tell  of  specific  examples  in  design 
where  parts  had  been  made  inaccessible  in  some  25  makes 
of  American  cars,  when  it  would  have  been  possible  to 
make  these  same  units  just  as  good  but  easier  to  reach 
and,  consequently,  would  have  saved  money  on  servicing. 

Getting  the  User's  Viewpoint 

B.  B.  Bachman,  president  of  the  S.  A.  E.,  who  was  pre- 
siding at  the  meeting,  opened  the  discussion  on  this 
paper  by  commenting  on  the  fact  that  very  often  there 
was  not  the  proper  contact  between  the  designer,  builder, 
salesman,  service  man  and  car  user.  He  stated  that  if 
all  these  branches  could  be  brought  together  it  would 
result  in  such  an  improvement  in  design  that  cars  would 
be  far  better.  The  builder  and  designer  are,  of  course, 
in  close  contact,  but  the  service  man  is  not  so  close, 
while  the  user  is  very  often  quite  remote.  It  is  quite 
apparent  that  Bachman  has  fully  in  mind  the  fact  that 
the  average  engineer  is  not  the  average  user. 

The  manufacturer  has  the  opportunity  to  learn  much 
from  the  user,  Bachman  added,  if  he  will  only  analyze 
the  information  that  comes  to  him  through  the  sales 
and  service  departments.  No  machine  is  100  per  cent 
perfect  in  any  department,  and  there  are  improvements 
that  always  can  be  made  from  any  angle.  The  designers 
must  take  all  of  these  angles  into  consideration  and  not 
permit  undue  influence  of  certain  factors  to  destroy  the 
all-around  utility  of  his  design.  More  intimate  contact 
between  the  various  phases  of  design,  manufacture,  sales, 
service  and  use  would  bring  improvement. 

Commenting  on  a  question  raised  by  Ikert  regarding 
the  proper  aging  of  the  cylinder  block,  Bachman  declared 
this  to  be  more  a  problem  of  production  than  of  service. 

A.  H.  Packer  stated  that  he  believed  it  would  be  pos- 
sible to  make  more  pieces  universal.  As  an  example,  he 
cited  the  instance  of  a  cam  for  the  breaker  box  of  an 
Ignition  device  whero  by  clever  design  the  cam  could 
be  put  on  one  way  for  a  right-hand  instrument  and  re- 
versed for  a  left-hand.     Since  the  manufacturer  makes 
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cams  for  four,  six  and  eight  cylinders,  by  making  the 
universal  cam  he  need  only  make  three  types  instead 
of  six,  and  not  only  is  money  saved  in  manufacture  but 
the  service  man  need  only  carry  three  types  of  cam 
instead  of  six. 

Packer  also  stated  that  it  is  a  necessity  for  the 
designer  to  be  open  minded  enough  to  accept  and  utilize 
the  criticisms  of  the  service  man.  He  stated  that  there 
are  many  times  w^hen  a  part  is  theoretically  correct, 
but  when  installed  some  practical  difficulty  comes  up. 
As  an  example,  he  mentioned  a  certain  generator  which 
from  the  electrical  standpoint  proved  to  be  highly  effi- 
cient, but  when  mounted  on  a  car  received  a  stream  of 
oil  from  the  crankcase.  The  designer  took  a  conceited 
view  of  the  complaints,  with  a  result  that  he  did  not 
go  to  the  heart  of  the  matter  and  eliminate  the  trouble 
and  eventually  some  other  concern  got  the  generator 
business. 

R.  B.  May  urged  all  of  the  designers  to  utilize  every 
possible  means  for  getting  information  on  this  subject, 
so  that  designs  will  be  made  where  the  proper  propor- 
tion of  a  repair  charge  will  go  to  labor  and  to  material. 
He  suggested  that  a  time  study  be  made  for  each  repair 
job  which  is  likely  to  come  up,  this  time  study  to  be 
made  at  the  factory  where  the  design  has  been  made  and 
the  dealers  then  instructed  in  the  proper  methods.  It 
may  be  very  well  possible,  he  pointed  out,  for  these  time 
studies  to  result  in  alterations  which  will  make  the  piece 
more  accessible  from  the  maintenance  standpoint.  This 
data  will  result  in  manuals  to  be  passed  out  to  the 
dealers  by  the  manufacturers  which  will  cover  all  of 
the  essential  service  operations. 

Some  little  discussion  developed  regarding  the  use  of 
standard  colors  of  wire  for  standard  circuits,  such  as 
the  horn,  ignition,  starting  and  lighting.  It  was  pointed 
out  that  even  if  the  purchasing  agent  could  save  "one- 
half  cent  per  mile  of  wire,"  as  one  member  put  it,  it 
might  prove  to  be  false  economy  in  view  of  the  fact  that 
much  more  would  be  saved  in  avoiding  the  confusion 
which  often  exists  on  rewiring  jobs. 

H,  M.  Manley  predicted  that  there  will  be  more  engi- 
neers in  the  operating  end;  in  other  words,  the  job  of 
service  engineer  will  be  developed  and  his  word  will 
carry  weight  with  the  designer,  Manley  also  cited  efforts 
to  standardize  colors  of  wires  and  pipes  on  airplanes. 
These  efforts  ceased  with  the  armistice.  A.  D.  T,  Libbey 
stated  that  the  Automotive  Electric  Association  has  this 
matter  of  standard  wire  colors  under  consideration  at 
the  present  time  and  will  make  recommendations  to 
the  S.  A.  E. 

J.  F.  Page,  service  manager  of  the  Packard  company 
of  Chicago,  spoke  on  the  problems  of  the  man  who  faces 
the  car  owner  when  repairs  are  made.  His  talk  was 
largely  concerned  with  the  neatness  of  appearance  neces- 
sary on  the  part  of  the  salesman  and  the  ability  to  handle 
diplomatically  the  difficult  questions  which  occasionally 
come  up  with  the  (sometimes)  unreasonable  car  owner. 
Discussion  was  along  this  same  line,  one  valuable  point 
being  the  suggestion  of  one  of  the  members  that  service 
managers  bear  in  mind  the  three  big  essentials  of 
having 

(1)  Trained  personnel. 

(2)  Adequate  equipment,  space  and  tools. 

(3)  A  good  operating  system. 

B.  B.  Bachman  closed  the  discussion  by  outlining  the 
Autocar  system  of  rebuilding. 

Commercial  Body  Supply  and  Service 

C.  B.  Veal  read  the  paper  on  "Commercial  Body  Supply 
and  Service,"  of  which  he  is  a  co-author  with  C.  N. 
Manley.    In  this  paper  there  are  specified  the  four  gen- 


eral plans  that  have  been  followed  by  chassis  builders 
in  securing  body  equipment,  as  namely,  the  building  of 
bodies  in  their  own  shop;  buying  on  contract,  the  body 
maker  adhering  to  plans  and  specifications  of  the  chassis 
builder;  buying  from  a  local  body  maker  to  the  order 
of  the  dealer  or  the  owner,  and  the  assembling  from 
stock  of  standard  sectional  units  recommended  by  the 
dealer  or  selected  by  the  owner.  The  authors  discuss 
each  of  these  plans  in  detail. 

With  regard  to  the  plan  of  using  standardized  sec- 
tional bodies,  the  different  sizes  of  chassis  used  for 
commercial  purposes  are  separated  into  four  specified 
groups  and  the  production  of  a  complete  standard  line, 
including  a  number  of  styles  of  body  for  each  chassis, 
is  commented  upon  and  illustrated,  inclusive  of  detailed 
considerations  of  the  all-metal  body.  The  advantages 
to  the  dealer  and  to  the  user  of  the  factors  that  are 
advocated  in  body  building  are  enumerated,  and  the 
standardization  of  commercial  cars  and  trucks  is  con- 
sidered briefly.     The  authors  say: 

Four  Building  Plans 

"The  whole  fabric  of  body  service  must  be  woven 
around  the  idea  that  a  commercial  motor  vehicle  has 
rendered  its  maximum  of  profit  and  usefulness  only 
when  the  paying  operations  begin  as  soon  as  possible 
after  it  is  assembled,  and  continues  steadily  at  a  maxi- 
mum per  diem  for  the  longest  time  with  the  minimum 
losses  through  lay-ups  for  repairs  and  renewals.  Any 
attempt  to  analyze  the  question  of  body  service,  there- 
fore, must  bring  into  consideration  all  phases  of  body 
design,  production  and  distribution,  as  related  to  the 
chassis  manufacturer,  the  dealer  and  the  owner,  as  well 
as  the  body  manufacturer  or  builder. 

"Four  distinct  general  plans  have  been  followed  by 
chassis  builders  in  securing  body  equipment: 

(1)  Building  in  their  own  shop. 

(2)  Building  on  contract  by  body  maker  to  plans  and 
specifications  of  chassis  builder. 

(3)  Building  by  local  body  maker  to  order  of  dealer  or 
owner. 

(4)  Assembling  from  stock  standard  sectional  units  rec- 
ommended by  dealer  or  selected  by  owner. 

"All  four  are  available  to  a  greater  or  less  extent 
at  present,  and  to  determine  the  effect  of  each  upon  the 
ultimate  question  of  service  we  will  examine  each  plan 
as  related  to  the  interests  of  the  chassis  builder,  the 
dealer  and  owner." 

Analyzing  the  first  plan,  that  of  building  in  their  own 
shop,  the  authors  state  that  the  effort  expended  in  tr>'ing 
to  build  .up  a  permanent  business  of  selling  the  chassis 
and  body  as  a  unit  is,  with  few  exceptions,  certain  to  be 
entirely  out  of  proportion  to  the  results  attained.  This 
is  largely  due  to  the  need  for  such  a  wide  variety  of 
bodies  except  in  certain  lines  where  it  is  possible  to  get 
on  a  large  production  basis. 

The  second  plan,  while  it  necessitates  the  chassis 
builder  carrying  a  body-designing  and  engineering  de- 
partment, relieves  him  of  the  greater  investment  in  shop 
and  tool  equipment  and  body  fabricating  organization. 
The  body  builder,  through  his  ability  to  furnish  other 
designs  of  his  own  for  the  trade  and  to  take  on  con- 
tracts to  supply  various  chassis  producers,  is  in  a  much 
better  position  than  the  latter  to  acquire  an  adequate 
volume  of  body  business  for  efficient  and  economical  pro- 
duction. Here  the  advantage  to  all  concerned,  as  com- 
pared with  the  first  plan,  ceases,  however,  since  the  dis- 
tribution troubles  remain  the  same,  with  the  possible 
addition  of  an  initial  freight  shipment  of  bodies  from 
the  body  builder  to  the  chassis  plant,  and  the  complica- 
tions arising  in  I'epair  service  with  the  attendant  em- 
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barrassment  to  the  ultimate  user  through  the  inter- 
dependence of  the  chassis  producer  and  the  body  builder 
in  all  matters  of  responsibility  affecting  the  guarantee, 
proper  functioning  and  durability  of  the  body.  Of  the 
four  methods  applicable  to  the  supply  of  bodies  for  com- 
mercial vehicles  and  trucks  having  national  distribution 
under  existing  conditions  undoubtedly  this  plan  has  the 
most  to  recommend  it. 

The  third  plan,  custom-built  bodies,  historically  has 
been  the  accepted  method  of  most  motor-vehicle  builders 
upon  first  entering  the  commercial-car  field  and  is  still 
the  plan  generally  followed  by  the  majority  of  truck 
companies.  This  practice  came  into  effect  not  through 
the  application  of  any  special  economic  theory  but  rather 
through  the  natural  working  out  of  conditions  as  they 
were  and  still  are  to  a  lamentable  degree,  especially  in 
connection  with  heavy-duty  trucks. 

The  successful  operation  of  the  fourth  plan  has  been 
made  possible  only  comparatively  recently,  owing  to  a 
lack  of  sufficient  demand  and  the  continuous  evolutionary 
changes  in  body  requirements  as  the  business  developed. 
Through  the  adoption  of  this  plan  the  chassis  builder 
and  the  dealer  derive  a  great  many  benefits.  Not  the 
least  of  the^  for  the  former  is  complete  relief  from 
the  undertaking  of  body-building.  While  eliminating  the 
capital  investment  involved  in  the  first  plan,  he  simulta- 
neously removes  from  his  dealers  the  burden  of  body 
inventories  common  to  the  first  and  second  plans.  More- 
over, he  is  assured  that  his  chassis  will  not  be  abused 
by  being  made  to  carry  a  poorly  proportioned  or  ill- 
fitting  body  of  excessive  weight  or  capacity.  The  dealer 
is  further  helped  by  overcoming  the  showing  up  of  mer- 
chandising while  waiting  for  each  body  to  be  built  indi- 
vidually under  the  third  plan. 

By  building  the  bodies  in  sections  and  standardizing 
these  sections  it  has  been  found  possible  to  use  certain 
sections  for  very  many  different  types  of  these  bodies. 
In  some  respects  the  scheme  parallels,  although  in  a 
very  different  field  and  with  much  greater  economic  pos- 
sibilities, the  flexibility  and  utility  of  the  sectional  book- 
case. Standardization  has  been  carried  to  such  an  extent 
that  the  reduction  in  the  total  number  of  component 
parts  has  diminished  noticeably  the  body-builder's  in- 
vestment in  raw  materials,  work  in  process  and  finished 
goods. 

Many  major  parts  of  bodies  and  cabs  are  interchange- 
able on  various  types  of  body.  Starting  with  one  plat- 
form or  base,  a  choice  can  be  made  from  several  side 
panels,  rear  sections  and  tops,  thus  making  it  possible 
to  assemble  any  one  of  a  dozen  body  styles  on  this  one 
design  of  base.  Likewise,  doors  and  windshi^elds  used 
on  cabs  or  vestibules  can  be  assembled  interchangeably 
with  a  variety  of  other  body  units.  In  fact,  windshield, 
vestibule  doors,  vestibule  side  wi.is'ows,  rear  doors,  toe- 
boards,  cushion  and  lazy-back  are  worked  out  readily, 
each  in  a  single-unit  design  common  to  all  bodies  of 
whatever  model  where  any  one  of  these  items  is  required. 
A  single  end  gate  can  be  used  to  equip  several  models. 


Referring  to  articles  published  in  Automotive  Indus- 
tries on  this  subject.  President  Bachman  called  on  J.  E. 
Schipper  to  open  the  discussion.  Mr.  Schipper  referred 
to  investigations  he  had  made  in  connection  with  these 
articles  which  disclosed  the  facts  that  body  manufac- 
turers are  very  anxious  to  see  standards  in  certain 
chassis  dimensions  which  affect  the  attachment  of  bodies, 
particularly  the  distance  between  frame  side  rails  and 
the  distance  from  the  rear  end  of  the  cab  to  the  rear  end 
of  the  chassis  frame. 

C.  M.  Manley  emphasized  this  discussion  and  pointed 
out  the  real  need  for  standardization,  particularly  as  it 
affects  foreign  trade.  Other  members  brought  forward 
evidence  to  the  effect  that  considerable  money  would  be 
saved  if  standardization  were  effected  in  the  cab  as  well 
as  in  the  dimensions  of  the  chassis  which  affect  body 
attachments.  George  S.  Cawthorne  stated  that  the  stand- 
ardized cab  is  just  about  here  and  that  it  will  be  of 
great  commercial  utility  from  an  economic  standpoint. 

Dinner 

The  annual  Chicago  dinner  of  the  society  was  held  at 
the  Drake  Hotel  and  was  attended  by  350  members  and 
guests.  President  B.  B.  Bachman  presided,  with  H.  L. 
Horning  as  toastmaster.  The  feature  of  the  evening  was 
a  brilliant  speech  by  R.  H.  Grant,  general  manager  of  the 
Delco  Light  Company,  on  the  subject  of  how  the  engi- 
neer can  help  business  at  this  time.  Professor  Moulton, 
economist  of  the  University  of  Chicago  and  a  noted 
authority  on  foreign  affairs,  spoke  on  the  business  situa- 
tion in  relation  to  the  automotive  industry. 

B.  B.  Bachman  opened  the  speeches  by  continuing  the 
picture  of  the  technical  session  of  the  afternoon,  in 
which  service  was  the  keynote.  He  spoke  of  the  duty 
of  the  engineer  to  further  this  idea  of  so  designing  his 
product  that  it  rendered  the  maximum  service  at  the 
least  expense  to  the  consumer.  H.  L.  Horning,  in  his 
inimitable  combination  of  seriousness  and  humor,  pic- 
"tured  our  present  business  situation  and  struck  a  note 
of  optimism  in  his  introduction  of  R.  H.  Grant. 

Mr.  Grant  delivered  what  members  present  say  was 
the  most  powerful  and  yet  practical  speech  that  the 
society  has  ever  had  presented  to  it.  He  made  a  plea 
for  teamwork  in  all  branches  of  business  and  the  aban- 
donment of  the  prima  donna  attitude  on  the  part  of 
department  heads.  He  pleaded  for  more  anxiety  on  the 
part  of  the  manager  or  engineer  to  make  a  better  show- 
ing on  the  profit  and  loss  sheet  for  the  entire  business, 
rather  than  economy  in  the  particular  department,  which 
might  not  mean  anywhere  near  the  same  economy  for 
the  entire  business. 

He  asked  that  we  stop  moving  machinery,  employing 
armies  of  sweepers  and  watchmen  and  other  products 
of  war  time  and  get  back  to  the  ground  floor  in  business. 
His  speech  will  be  printed  in  the  near  future.  The  pic- 
ture he  painted  was  completed  by  the  speech  of  Pro- 
fessor Moulton,  who  showed  how  the  situation  in  this 
country  was  related  to  that  of  Europe. 


\ 


Automobile    League    Is    Organized    in  Madeira 


ORGANIZATION  of  an  automobile  lea^'ue  in  Funchal, 
Madeira,  for  the  purpose  of  increasing  tourist 
traffic  on  the  island  and  thus  secure  additional  revenue 
for  the  government  and  merchants,  was  announced  re- 
cently in  a  report  from  United  States  Consul  S.  E.  Wells. 
The  chief  objects  of  the  league  are  to  promote  legisla- 
tion for  the  widening  of  streets,  construction  of  new 
highways  and  better  port  facilities. 


The  majority  of  streets  in  Funchal  are  narrow  and 
there  are  not  more  than  twenty  miles  of  roads  that  are 
suitable  for  motor  traffic.  More  are  in  process  of  con- 
struction, however.  There  are  in  Madeira  slightly  less 
than  100  motor-driven  vehicles,  of  which  about  twenty- 
six  are  trucks  of  2  tons  or  less.  The  law  prohibits  opera- 
tion of  trucks  of  more  than  2  tons'  capacity  unless  they 
are  equipped  with  pneumatic  tires. 
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A  Modern  Electric  Passenger  Vehicle 

New  product  of  Rauch  &  Lang  resembles  the  gasoline  closed  car  in  external 
appearance  and  has  many  similar  mechanical  features,  but  retains  the  de- 
sirable characteristics  of  the  electric.  Construction  details  which  result  in 
economical  use  of  power  are  worthy  of  consideration  in  gas  car  design. 

By  Herbert  Chase 


AN  electric  passenger  car  which  in  many  ways  re- 
sembles the  modern  type  of  closed  gasoline  car  is 
being  produced  by  Rauch  &  Lang,  Inc.,  a  company 
formed  some  two  years  ago  to  carry  forward  the  electric 
vehicle  business  of  the  Baker  R.  &  L.  Co.  The  concern  is 
now  manufacturing  chassis  in  its  new  plant  in  Chicopee 
Falls,  but  the  bodies  used  on  this  chassis  are  still  made  by 
the  Baker  R.  &  L.  Co.  in  its  Cleveland  plant.  The  chassis, 
which  is  shown  in  one  of  the  accompanying  cuts,  has  a 
wheelbase  of  102  in.  and  is  of  fairly  light  construction  for 
a  car  weighing,  complete  with  body  and  battery,  approxi- 
mately 4000  pounds.  The  mileage  which  an  electric  vehicle 
will  make  on  one  charge  of  the  battery  depends,  to  a  con- 
siderable extent,  upon  the  weight  of  the  vehicle ;  hence,  all 
parts  are  made  as  light  as  possible,  consistent  with  good 
pi'actice,  proper  strength  and  a  good  length  of  life.  It  is 
necessary  also  to  make  vehicles  of  this  character  easy 
running,  since  the  propulsive  ability  is  limited  to  that  of 
the  battery  and  an  electric  motor  of  relatively  small  power 
as  compared  to  the  average  gasoline  car. 

In  the  car  under  discussion  the  battery  alone  weighs 
approximately  830  lb.  There  are  a  total  of  42  cells,  22  of 
which  are  carried  in  the  front  compartment  and  20  in  the 
rear.  The  battery  used  in  this  case  is  either  the  special 
thin  Exide  M.V.  13  plate  or  the  Philadelphia  W.T.X.I.  15 
plate,  both  of  which  have  a  rating  of  about  180  ampere- 
hours.  These  batteries  are  said  to  have  a  life  of  from  2 
to  4  years,  depending  upon  the  care  they  receive  and  the 
amount  of  use. 

The  frame  is  pressed  from  5/32-in.  carbon  steel  and  has 
seven  cross  members,  most  of  which  are  required  to  afford 


Rauch  &  Lamg   Model   S66  sedan 


proper  support  for  the  battery.  The  front  springs  are  40 
in.  long  by  2  in.  wide  and  the  rear  springs  57  by  2^4  in., 
both  being  of  the  semi-elliptic  type.  The  rear  springs  are 
underslung.  The  spring  shackle  bolts  are  of  ^^-in.  diameter 
and  are  drilled  out  to  save  weight.  The  wheels  are 
equipped  with  32  x  4y2-in.  tires  all  around. 

It  will  be  noted  that  the  motor  is  mounted  slightly  aft 
of  amidship  position  and  has  its  axis  inclined  upward 
toward  the  rear  to  facilitate  the  drive  through  the  double 
universal  joint  shaft  to  the  overhead  worm  on  the  rear  axle. 
The  motor  is  a  straight  four-pole  series  type,  so  far  as 
the  first  five  speeds  are  concerned,  but  it  has  a  shunt  field 
which  opposes  the  series  field  on  the  sixth  or  highest  speed 
position  of  the  controllers.  The  motor  is  geared  8.6  to  1 
on  the  worm,  and  is  capable  of  driving  the  vehicle  at  a 
maximum  speed  of  about  28  m.p.h.  on  level  road,  in  the 
sixth  controller  position,  and  25  m.p.h.  in  the  fifth. 

All  the  cells  of  the  battery  are  connected  in  series,  and 
a  resistance  is  used  in  the  armature  circuit  in  first,  second 
and  third  speeds.  In  fourth  speed,  the  battery  is  coupled 
direct  without  resistance.  In  fifth  speed,  a  resistance  is 
shunted  across  the  field  to  weaken  it,  and,  in  sixth  speed, 
the  shunt  field  opposes  the  series  field.  The  various  con- 
troller positions  are  shown  in  the  accompanying  diagram. 
The  motor  has  a  rating  of  2.5  to  3.5  hp.,  but  is  capable 
of  withstanding  very  heavy  overloads.  The  armature  shaft 
is  mounted  on  ball  bearings,  and  carries,  at  its  forward 
end,  a  brake  drum  against  which  two  external  shoes,  pivoted 
on  the  motor  frame,  bear  when  the  brakes  are  applied. 
The  motor,  formerly  built  by  the  Baker  R.  &  L.  Co.,  is  now 
being  produced  in  the  Rauch  &  Lang  plant,  together  with 

nearly  all  other  parts  of  the  chassis. 

T'he  power  is  conveyed  to  the  worm 
through  a  propeller  shaft  with  universal 
joints  of  Rauch  &  Lang  construction  at 
either  end. 

The  drive  is  through  the  forward  half 
of  the  rear  springs,  but  torque  is  taken 
b\'  a  torque  arm  anchored  to  the  rear 
end  of  the  motor  and  pivoted  on  the 
rear  axle  housing. 

The  rear  axle,  which  is  built  complete 
in  the  RaucJi  &  Lang  plant,  is  of  the 
's-floating  type,  and  employs  a  straight 
type  overhead  worm  mounted  in  i-adial 
and  thrust  ball  bearings.  Timken  bear- 
ings are  used  on  all  wheels.  The  cen- 
tral housing  of  the  axle  is  of  cast  steel 
and  the  tubular  members  or  pressed  in 
and  riveted  with  nickel  steel  rivets. 
The  tubes  are  swedged  to  give  adequate 
strength  with  lightness.  The  foot 
brakes  are  of  the  internal  expanding 
type  and  bear  on  pressed  steel  drums  of 
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Ranch   &   Lang  foot   brake,  steering  knuckle  and  rear  axle 


18-in.  diameter  mounted  on  the  rear  wheels.  The  shoes 
are  2%  in.  wide  and  are  lined  with  asbestos  fabric  held 
in  place  by  six  T-bolts  on  each  shoe.  Castor  oil  is  used 
for  lubrication  of  the  worm. 

The  hand  or  so-called  emergency  brake  is  that  mounted 
on  the  front  end  of  the  motor.  !t  j^  operated  by  the  con- 
troller handle  when  the  latter  is  drawn  into  a  position  back 
of  neutral.  At  the  same  time  the  hand  brake  is  applied, 
the  electric  braking  effect  on  the  armature  exerts  a  retard- 
ing influence.  The  lining  of  the  hand  brake  is  of  metal 
composition  and  bears  on  a  steel  drum.  The  foot  brake  is 
provided  with  a  ratchet  lock,  and  this  is  so  arranged  that 
the  electric  horn  blows  a  warning  sigr^i'  if  an  attempt  is 
made  to  start  the  vehicle  with  the  brakes  on. 

The  front  axle  is  of  tubular  section,  but  is  otherv/ise  of 
more  or  less  conventional  design.  It  is  provided  with  ball 
thrust  bearings  on  the  steering  pivots. 

Steering  is  accomplished  by  a  lever  arm  which  turns  a 
vertical  column  carrying  at  its  lower  end  a  second  lever 
connected  direct  to  the  drag  link  which  is  connected  in 
turn  to  the  steering  knuckle.  This  is  not  an  irreversible 
type  of  steering  gear,  but  has  been  used  with  satisfaction 


for  years  on  practically  all  electric  passenger  vehicles.  It 
will  be  noted,  from  the  drawin,?  of  the  chassis,  that  two 
positions  of  the  steering  column  are  provided  so  that  steer- 
ing can  be  done  from  either  of  two  seats.  There  is  a  dis- 
connecting mechanism  which  is  operated  by  turning  the 
front  seat.  When  the  latter  is  facing  forward,  it  is  occu- 
pied by  the  driver  and  steering  is  done  by  the  occupant  of 
this  seat,  but  when  the  driver  is  riding  on  the  rear  seat, 
the  forward  seat  is  turned  toward  the  rear,  thus  putting 
the  rear  control  mechanism  into  operation  and  rendering 
the  forward  one  inoperative. 

The  controller  employed  is  of  the  fan  type  and  uses  two 
movable  fingers.  It  is  operated  by  a  handle  beside  the 
driver's  seat.  Two  such  handles  are  provided  and  made 
separately  operative.  In  the  controller  handle  there  is  a 
switch  lock  arranged  to  open  the  main  battery  circuit  when 
the  vehicle  is  not  in  use.  A  button  for  operating  the 
Klaxon  horn  is  fitted  conveniently  into  the  end  of  the  con- 
troller handle. 

A  special  composition  resistance  wire  is  used  in  connec- 
tion with  the  control  of  the  motor.  It  is  wound  on  porce- 
lain insulating  supports  and  placed  in  a  ventilated  sheet 
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Universal  joint  and   motor  showing  emergency  brake  mounted  on    motor   shaft 
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Fan   type   controller 


0 


Wiring   diagram 


metal  casing,  mounted  on  the  chassis  frame  adjacent  to 
the  controller. 

The  speedometer  is  driven  off  the  front  end  of  the  motor 
through  a  worm  and  wheel,  giving  reduction  of  about  5  to  1. 

The  instruments  regularly  fitted  include  a  Sangamo 
ampere-hour  meter,  Weston  ammeter  and  voltmeter,  Walt- 
ham  speedometer  and  clock.  Other  equipment  includes 
Goodyear  q.d.  rim  for  straightside  tires,  headlamps  and 
pillar  lamps.  Two  body  models  are  provided ;  a  coach  seat- 
ing five  persons  and  arranged  for  drivir^:  from  the  rear 
seat  only,  and  a  four-door  coupe-sedan  ;  eating  five  and 
with  provision  for  driving  from  the  front.  These  new 
models  are  added  to  that  known  as  the  C55  double-drive 
coach,  which  is  continued. 

The  Ranch  &  Lang  electric  possesses  the  advantages 
common  to  most  other  electric  vehicles,  in  that  it  is  prac- 
tically noiseless  in  operation,  is  simple  to  operate  and  flexi- 
ble.    It  has  the  ability  to  get  away  quickly  .ind  handles 


easily  in  traffic.     It  can  also  be  turned  around  readily  in 
restricted  places  because  of  its  short-turning  radius. 


IN  concluding  a  paper  on  "Cracks  in  Aluminum  Alloy 
Castings."  R.  J.  Anderson  of  Pittsburgh,  Pa.,  says 
that  the  melting  temperatures  should  be  low;  overheat- 
ing in  the  furnace  should  be  avoided.  Open-flame  fur- 
naces should  be  run  with  a  non-oxidizing  atmosphere  in 
order  to  avoid  the  formation  of  much  aluminum  oxide 
and  consequently  occluded  dross  in  the  alloy.  Skimming 
should  be  adequately  and  carefully  done  and  the  melting 
practice  should  be  conducted  as  cleanly  as  possible. 
Foundry  floor  sweepings  should  not  be  charged  into  the 
furnaces  unless  sieved,  and  foreign  materials  should  be 
kept  out  of  the  furnace  charges.  The  pouring  tempera- 
tures should  be  as  low  as  is  consistent  with  filling  the 
mold  readily  with  metal;  high  pouring  temperatures 
should  be  avoided. 
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Peugeot  To  Produce  Automotive 

Injection  Engine 

New  product  is  said  to  be  capable  of  using  any  liquid  fuel.  It  operates  on 
two-stroke  cycle,  has  two  working  and  one  scavenging  pump  cylinders,  de- 
velops 50  hp.  at  1250  r.p.m.,  weighs  550  lbs.  and  is  reported  to  use  0.397 
lbs.  of  fuel  per  hp.  hr.  at  full  load  and  0.484  lbs.  at  quarter  load. 

By  W.  F.  Bradley 


PEUGEOT  has  decided  to  go  into  production  on  a 
two-cylinder  two-stroke  direct  injection  engine  to 
be  used  on  trucks  and  passenger  cars.  The  engine, 
which  is  built  under  Tartrais  patents,  weighs  exactly  11 
pounds  per  horsepower,  has  approximately  the  same 
overall  dimensions  as  a  normal  type  four-stroke  power 
plant,  consumes  0.397  lb.  of  fuel  per  horsepower-hour 
under  full  load  and  less  than  0.484  lb.  under  quarter  load, 
and  will  run  on  practically  every  kind  of  liquid  fuel. 
After  being  regulated  to  run  on  kerosene,  the  engine 
was  successively  switched  over  to  various  types  of  coal 
tar  and  crude  oils;  it  was  also  run  on  such  vegetable 
oils  as  palm,  castor,  cotton  and  coco,  and  also  on  cod 
liver  oil. 

The  first  series  of  engines  built  are  twin-cylinder  ver- 
tical type  of  120  by  150  mm.  (4.7  by  5.9  in.).  This  en- 
gine, which  develops  50  hp.  at  1250  revolutions,  weighs 
550  lb.  complete,  and  was  designed  with  a  view  to  its 
use  either  in  truck  or  semi-stationary  work.  One  of  the 
engines  was  fitted  in  place  of  a  four-cylinder  Schneider 
on  a  Paris  omnibus  chassis  and  used  on  the  road.  With 
the  normal  accelerator  control  only  this  omnibus  pos- 
sessed a  wider  range  of  flexibility  than  with  the  engine 
regularly  employed.  An  engine  of  this  type  has  a  big 
field  of  application  for  stationary  or  semi-stationary 
work,  but  Peugeot  intends  to  use  it  also  for  automobile 
service  and  will  put  on  the  market  a  series  of  passenger 
cars  with  a  25-hp.  twin-cylinder  engine  for  Colonial 
service. 

Among  the  distinctive  features  of  the  Peugeot  engine 
are  direct  injection  of  the  fuel  into  the  combustion  cham- 
ber; the  use  of  a  scavenging  pump  and  a  special  type  of 


cylinder  head  designed  to  set  up  turbulence.  The  most 
important  of  the  various  patents  held  by  the  inventor 
deal  with  the  type  of  combustion  chamber  and  the  pro- 
vision for  securing  turbulence  of  the  mixture  prior  to  its 
explosion. 

A  normal  type  aluminum  crankcase  receives  a  three- 
bearing  crankshaft  with  throws  at  180  deg.,  having  no 
other  peculiarity  than  the  provision  made  for  driving 
the  air  pump  off  one  extremity.  The  oil  pump  and  the 
water  pump  are  of  normal  type.  To  the  shaft  of  the 
latter  is  connected  an  electric  generator  which  is  re- 
quired only  for  starting  and  if  desired  dry  cells  or  a 
storage  battery  can  be  used  instead. 

The  cast-iron  cylinders  have  annular  ports  uncovered 
by  the  piston  at  the  end  of  its  stroke.  The  upper  ring 
of  ports  is  for  the  exhaust,  and  the  lower  ring  for  the 
intake.  A  cylinder,  with  jackets  removed,  revealing  the 
two  rings  of  ports,  is  shown  in  Fig.  1.  The  cylinder  con- 
sists of  a  cast  iron  barrel  in  which  the  piston  operates 
and  a  special  head,  of  an  alloy  of  chrome  and  nickel,  in 
which  the  explosion  takes  place.  The  cylinder  barrel 
communicates  with  the  head  by  a  narrow  cylindrical 
passage,  the  diameter  of  which  is  only  slightly  larger 
than  that  of  a  deflector  mounted  on  the  piston  head.  Fig. 
2  shows  the  cylinder  head  and  the  deflector,  dismounted 
from  the  piston.  The  cylinder  walls  are  water  jacketed 
but  the  head  is  not;  instead,  it  is  inclosed  by  a  bronze 
cover,  or  external  head,  bolted  to  the  cylinder  barrel, 
having  air  pockets  wh.ch  tend  to  maintain  the  combus- 
tion chamber  at  the  highest  temperature  which  can  be 
employed  with  the  metal  used.  In  Fig.  3  the  combMstion 
chamber  is  shown  in  place  inside  the  bronze  housing. 


The    Peugeot-Tartrais    two-stroke    fuel     Injection    truck    engine    showing    location    of    fuel    and    scavenging    pumps,  manifolds,  etc. 
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which  forms  the  outer  wall  of  the 
air  jacket.  In  the  center  of  the 
combustion  chamber  is  a  pulverizer 
shown  in  Fig.  4  by  means  of  which 
fuel  is  injected  into  the  cylinder  at 
the  correct  moment. 

The  piston  has  an  aluminum  alloy 
head  and  cast  iron  skirt,  the  de- 
flector being  fastened  to  the  for- 
mer. The  cast  iron  skirt  is  em- 
ployed to  overcome  expansion  diffi- 
■culties  sometimes  encountered  with 
all-aluminum  alloy  pistons.  In- 
stead of  cast  iron  rings  the  piston  is 
fitted  with  a  number  of  steel  com- 
pression rings. 

At  the  end  of  the  stroke  the  de- 
flector on  the  piston  head  passes  into 
the  mouth  of  the  combustion  cham- 
ber, driving  the  compressed  air  into 
the  chamber  at  high  velocity,  and 
setting  up  a-considerable  degree  of 
turbulence.  The  motion  of  the  air 
causes   the  fuel  ejected  from   the 

pulverizer  in  a  fine  spray  to  be  brought  into  violent  con- 
tact with  the  heated  walls  of  the  combustion  chamber. 
The  deflector  in  the  piston  head  is  cupped  and  provided 
with  holes,  the  object  of  which  is  to  aid  pulverization. 

As  shown  in  the  drawings.  Figs.  3  and  5,  an  ignition 
plug  is  mounted  horizontally  in  the  cylinder  head.  This 
is  required  only  when  starting  from  cold  and  is  used 
only  for  a  few  moments.  By  using  this  device  the  engine 
can  be  started  up  from  cold  with  the  same  rapidity  and 
the  same  degree  of  assurance  as  any  ordinary  gasoline 
•engine.  By  means  of  a  4-volt  current,  which  can  be  ob- 
tained from  storage  batteries  or  a  generator,  the  cen- 
tral electrode  is  brought  up  to  a  temperature  suflficient 
to  ignite  the  mixture.  Within  a  few  minutes  the  cylin- 
der head  attains  a  sufficiently  high  temperature  to  cause 
self-ignition  of  the  mixture  formed  in  the  combustion 
-chamber.  Since  the  plug  remains  permanently  in  posi- 
tion it  has  been  necessary  to  find  an  insulating  material 
-capable  of  standing  up  under  high  temperature  and  high 
pressure.  The  material  used  is  a  high-grade  steatite 
"known  as  "Isolantite." 
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Parts  of  the  Peugeot-Tartrais  engine.  Fig.  1 — Working  cylinder  with  jackets  removed, 
showing  inlet  and  exhaust  ports.  Fig.  2 — The  inner  cylinder  head  or  combustion 
chamber  and  the  deflector  which  is  attached  to  the  piston  head.  Fig.  6 — Throttle 
valve   used   in   exhaust  manifold.     Fig.  8 — Piston   and   Scotch   yoke   used    In   scavenging 

pump 

At  the  end  of  the  power  stroke  the  exhaust  gases  pass 
out  through  the  upper  ring  of  ports.  Air  compressed  to 
about  3  lb.  per  sq.  in.  is  admitted  direct  from  the  scaven- 
ing  air  compressor  into  the  cylinder  via  the  lower  ring 
of  ports,  without  the  use  of  any  reserve  air  tank.  The 
pump  is  a  double-acting,  while  the  distributor  which 
controls  the  flow  of  air  into  the  working  cylinders  is  of 
the  barrel  type.  The  compressed  air  entering  the  cylin- 
der radially,  strikes  the  central  deflector,  passes  upward 
into  the  combustion  chamber  and  then  descends,  driving 
the  exhaust  gases  before  it.  By  reason  of  their  inertia 
there  is  a  danger  of  the  exhaust  gases  carrying  along 
with  them  a  certain  quantity  of  pure  air,  thus  forming 
a  partial  vacuum  in  the  cylinder.  To  prevent  this  ex- 
perience has  shown  that  it  is  necessary  to  create  a  back 
pressure  in  the  exhaust  pipe.  This  result  is  obtained 
by  a  mechanically  operated  throttle  loosely  fitted  in  the 
exhaust  manifold.  This  appliance  is  shown  in  Fig.  6, 
the  throttle  being  partially  raised  out  of  the  manifold. 

One  of  the  most  diflftcult  problems  in  connection  with 
this  engine  has  been  in  securing  correct  material  for  the 
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Fig.    3 — Sectional    view    of    cylinder    head    and    piston,    showing    alr-Jacketed    combustion    chamber,    and    location   of   de- 
flector,   Igniter    and    Injector.     Fig.    4 — Ssctlon    through    Injection     valve.     Fig.     5 — Section    through     igniter.     Fig.    7 — 

Part  sectional  view  of  fuel  pump 
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Diagrammatic    views   of   the   Tartrais   fuel    injection    engine   showing    sections   through 

si:avenging    pump    and    working   cylinders 


combustion  chamber  and  in  mounting  it  on  the  cylinder 
barrel  so  that  it  would  operate  satisfactorily.  The  head 
has  to  be  maintained  at  the  highest  possible  tempera- 
ture, while  the  barrel  must  be  adequately  cooled  to  avoid 
lubrication  difficulties.  The  method  of  assembly  is  shown 
in  the  sectional  drawing  through  the  piston  and  the 
cylinder  head  (Fig.  3),  from  which  it  will  be  seen  that 
the  combustion  chamber  is  free  to  expand  and  contract 
without  affecting  the  gas  tightness  of  the  two  joints  be- 


tween the  head  and  the  cylinder  barrel 
and  between  the  head  and  the  fuel  in- 
jector. This  feature  of  the  design, 
which  is  covered  by  patents,  involved 
several  years  of  experimental  work. 

The  fuel  pump  is  shown  in  part 
section  in  Fig.  7.  When  used  on  trucks 
two  fuels  are  provided  for;  kerosene 
for  starting  up,  and  heavier  oil  for 
normal  running.  This  explains  the 
presence  of  two  feed  pipe  connections 
on  the  upper  portion  of  the  pump 
housing.  There  is  a  separate  outlet  to 
the  two  cylinders  of  the  engine  to  left 
and  right  of  the  pump  housing,  for 
this  latter  really  comprises  two  dis- 
tinct pumps  in  one  unit.  Variations 
in  the  amount  of  fuel  fed  to  the  engine 
are  obtained  by  altering  the  stroke  of 
the  fuel  pumps,  this  alteration  being 
obtained  by  pedal  control  when  the 
engine  is  used  on  a  truck  chassis. 

Although  this  engine  has  passed  out 

of  the  experimental  stage,  as  is  shown 

by  the  fact  that  Peugeot  has  put  a 

series  o^  50-hp.  models  into  production, 

experiments  are  being  continued.  Among  these  are  a  series 

of  power  and  fuel  consumption  tests  with  every  known 

kind  of  liquid  fuel. 

The  most  immediate  application  of  an  engine  of  this 
type  is  believed  to  be  in  Colonial  regions  where  gasoline 
is  costly  or  unobtainable,  but  where  other  liquid  fuel  is 
plentiful.  It  is  believed  that  these  tests  will  show  the 
possibility  of  using  this  engine  with  whatever  local  fuel 
happens  to  be  available. 


A  New  Steering  Gear  for  Passenger  Cars 


THE  Ross  Gear  &  Tool  Co.,  which  for  15  years  has 
been  making  steering  gears  for  the  motor  truck 
industry,  has  entered  the  passenger  car  field  with  a 
steering  gear  suitable  for  this  type  of  vehicle.  The 
new  gear  embodies  the  same  mechanical  principles  of 
design  as  the  heavy-duty  truck  steering  gear — namely,  a 
solid  nut  operated  by  the  steering  wheel  through  the 
steering  tube.  In  the  heavy  truck  gears  the  screw  turns 
with  the  steering  nut,  and  the  nut,  traveling  up  or  down 
on  the  screw,  turns  the  trunnion  shaft  and  swings  the 
steering  arm.  In  the  new  passenger  car  gear  this  opera- 
tion is  reversed,  although  the  principle  is  the  same.  The 
nut  rotates  with  the  wheel  and  the  screw  moves  up  or 
down  inside  the  nut  when  the  nut  is  rotated.  The  move- 
ment of  the  screw  turns  the  trunnion  shaft  and  swings 
the  steering  arm. 

In  the  new  design  the  connection  between  the  steering 
tube  and  the  nut  is  a  mechanical  four-jaw  connection, 
there  being  no  brazing  in  this  steering  gear.  The  nut, 
which  is  made  of  gray  iron,  is  supported  both  above  and 
below  by  ball  thrust  bearings.  Gray  iron  is  used  for  the 
nut,  because  it  is  always  in  compression.  The  nut  is  a 
solid  piece  and  gray  iron  presents  the  best  bearing  sur- 
face to  the  screw,  which  is  of  case-hardened  steel.  The 
threads  of  the  screw  are  ground.  As  the  nut  rotates, 
the  screw  travels  up  and  down  in  the  housing  and  is 
prevented  from  rotating  by  suitable  means  provided  in- 
side the  housing. 

On  the  lower  end  of  the  screw  two  swivels  are  carried, 
one  on  either  side.  The  trunnion  shaft  has  two  project- 
ing arms,   in   which  cylindrical  openings  are  provided. 
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The  swivels  on 
the  lower  end  of 
the  screw  op- 
erate in  the 
openings  of  the 
trunnion  shaft, 
so  that  as  the 
screw  is  moved 
1  o  n  gitudinally 
by  means  of  the 
nut,  the  swivels 
move  longitudi- 
nally and  rotate 
the  trunnion 
shaft.  The  cylin- 
drical openings 
in  the  trunnion 
shaft  completelv  envelope  the  swivels.  The  trunnion 
shaft  is  hardened  and  all  of  the  operating  surfaces  are 
ground. 

The  steering  arm  is  secured  to  the  trunnion  shaft  by 
means  of  tapered  splines.  The  gear  has  been  so  designed 
as  to  use  heavy  oil,  rather  than  grease,  and  it  is  so  made 
as  to  retain  the  oil  indefinitely  under  various  conditions 
of  service. 

The  gear  is  designed  for  easy  operation.  It  has  a 
compromise  degree  of  irreversibility  so  that  little  bumps 
in  the  road  are  not  transmitted  to  the  driver's  hands,  but 
the  car  will  follow  the  course  for  which  it  is  set.  This 
is  claimed  to  be  valuable  in  traveling  on  dirt  roads  or 
on  fresh  gravel  or  broken  stone. 


Parts   of    r\oss    steering    gear 
passenger   cars 


for 
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Means 


for  Lightening  Door  Pillars  in 
Body  Construction 


Saving  could  be  accomplished  by  a  reduction  of  the  material  used  in  door 
pillars.  Gain  accomplished  by  following  the  methods  suggested  would  be 
slight  but  the  appearance  would  be  considerably  lighter.  Elimination  of 
unnecessary  material  a  step  toward  cheaper  production  of  enclosed  bodies. 

By  George  J.  Mercer 


WEIGHT  is  an  important  consideration  in  body 
construction,  yet  little  has  been  done  toward 
making  that  important  part  of  a  car  materially 
lighter.  This  has  been  largely  due  to  the  fact  that  pres- 
ent practice  in  wood  framing  and  metal  panels  does  not 
permit  the  body  builder  to  leave  out  any  of  the  members 
used,  or  make  them  much  lighter  without  incurring  a 
risk  of  shortening  the  life  of  the  body. 

There  is  one  place,  however,  where  a  saving  in  size 
can  be  accomplished,  namely,  in  the  door  pillars.  Even 
the  gain  accomplished  there  would  be  slight,  but  the 
effect  in  giving  the  appearance  of  lighter  weight  would 
be  considerable. 

The  accompanying  illustrations  show  the  side  eleva- 
tion of  a  sedan  body  and  sectional  views  of  the  points 
emphasized.  The  two  sectional  views  through  B-B  show 
how  the  saving  in  size  is  accomplished.  Pillar  G  is  2% 
in.  wide  and  pillar  H  is  2  5/16  in.  or  a  saving  of  7/16  in. 
If  the  body  has  four  doors  there  will  be  an  additional 
glass  space  of  %  in.  on  each  side  due  to  the  change  in 
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dimensions  of  the  lock  pillar  alone.  When  the  lock  pillar 
is  lightened  it  is  always  possible  to  make  some  reduc- 
tion on  the  hinge  pillar. 

It  will  be  seen  that  the  saving  has  been  made  by 
straightening  the  pillar  face,  decreasing  the  bevel  from 
^2  to  %  in.,  and  saving  in  the  space  allotted  for  the 
glass  runway. 

In  considering  the  door  bevel  it  should  be  remembered 
that  some  draftsmen  are  lax  in  shading  the  bevel  on  the 
door  and  simply  make  it  to  suit  the  bevel  on  the  lock 
without  further  investigation,  other  than  to  make  sure 
that  the  bevel  is  great  enough  for  easy  clearance.  The 
manner  in  which  the  minimum  permissible  bevel  is  de- 
termined is  shown  at  F  on  Section  A-A.  In  order  to  make 
certain  that  the  inner  bottom  corner  of  the  door  will 
clear  in  opening  the  following  must  be  considered.  The 
less  turnunder  to  the  door,  the  less  bevel  will  be  required 
for  this  purpose.  The  bevel  is  determined  by  drawing  a 
tangent  to  the  circle  described  by  that  inside  point  on 
the  door  which  is  furthest  from  the  hinge  axis.      The 
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section  through  X-X  gives  the  turnunder  and  the  inside 
point  of  the  door  bottom  is  used  in  determining  the  cor- 
rect bevel  in  this  case. 

Having  determined  the  bevel  and  selected  a  commer- 
cial lock  that  is  suitable,  the  sectional  view  of  pillar  H 
can  be  dravi^n.  To  realize  the  gain  to  be  made  from  this 
correct  selection  of  bevel  it  is  only  necessary  to  com- 
pare pillar  H  with  pillar  G.  On  the  latter  a  10-deg. 
bevel  is  used  and  the  result  is  that  the  dimension  from 
the  inside  corner  of  the  pillar  to  the  extreme  of  the 
moulding  is  1%  in.  compared  to  1  1/16  in.  on  pillar  H 
at  the  same  place.  This  is  a  difference  of  5/16  in.  less 
1/8  in.,  or  an  actual  gain  of  3/16  in.  Many  times  the 
added  thickness  is  needless  as  it  serves  no  other  pur- 
pose than  to  give  the  body  a  heavy  appearance. 

While  the  subject  is  being  discussed  it  might  be  well 
to  consider  the  desirability  of  selecting  locks  which  have 
the  handle  hole  as  near  to  the  face  plate  as  possible.  It 
was  customary  in  carriage  days  to  fasten  the  handle  on 
the  inside  with  a  covered  nut  and  finish  washer.  These 
were  put  on  over  the  trimming  and  the  size  of  the  washer 
necessitated  the  hole  being  placed  back  from  the  face 
in  order  that  the  washer  would  not  project  over  the  edge. 
To-day  it  is  customary  to  blind  fasten  the  handle  and 
since  the  screw  and  washer  are  small  the  hole  can  be 
close  to  the  front.  This  can  also  be  used  to  effect  a 
saving  in  pillar  size.  The  two  views,  one  lock  D  and 
the  other  lock  C,  show  how  it  is  possible  to  save  l^  in. 
by  simply  having  the  tumbler  shaped,  as  shown  at  E. 
Lock  makers  are  giving  both  these  points  attention  on 
new  models,  and  no  doubt  would  have  made  earlier 
changes  if  body  builders  had  been  less  lax  in  their  at- 
tention to  these  points. 

The  second  way  in  which  gain  in  pillar  size  has  been 
accomplished  has  been  by  lessening  the  size  of  the  door 
rabbet.  On  carriages  %  in.  was  used  for  the  rabbet. 
There  is  no  actual  need  of  more,  except  when  commer- 
cial articles  are  used,  which  have  not  been  considered 
in  connection  with  making  bodies  look  light. 

The  third  point  of  gain  has  been  the  runway.  There 
are  different  methods  of  providing  for  the  sliding  of  the 
glass  in  the  door  pillar  runways.  Sometimes  a  metal 
channel,  covered  with  velvet  is  used,  or  the  channel  may 
be  fastened  to  the  glass  and  then  covered.    In  the  latter 


case  the  frame  works  in  a  wood  groove.  Another  method, 
as  shown  on  pillar  G,  is  sometimes  used.  In  either  case 
the  depth  of  the  runway  in  the  piilar  is  7/16  or  Yz  in.  as 
against  the  %-in.  depth  used  on  carriages.  The  bottom 
of  the  runway,  of  course,  must  not  interfere  with  the 
hole  for  the  lock  handles.  The  shank  of  this  handle  is 
5/16  in.  square,  therefore  a  7/16-in.  hole  is  the  minimum 
that  can  be  used  through  the  pillar  to  enable  the  handle 
to  turn.  As  a  matter  of  safety  Ya  in.  has  been  allowed 
between  the  hole  and  the  bottom  of  the  runway  at  their 
crossing. 

Going  back  to  the  drawing  of  the  locks  it  will  be  seen 
that  the  handle  hole  should  be  toward  the  front  as  much 
as  possible.  The  Vg  in.  gained  on  lock  C  over  lock  D 
would  just  furnish  the  necessary  clearance  for  the  run- 
way. 

On  pillar  H  the  runway  is  cut  up  to  the  line  allowed 
for  the  handle  hole.  In  order  to  do  this  felt  is  used  in 
a  metal  channel.  By  the  use  of  felt  the  channel  will 
prevent  water  entering  the  pillar  through  the  runway. 
In  case  the  pillar,  in  process  of  working  up,  should  give 
trouble  by  reason  of  the  hole  actually  cutting  into  the 
runway,  about  Vs-in.  leeway  can  be  secured  by  cutting 
away  the  back  face  of  the  channel  and  part  of  the  felt. 

As  mentioned  at  the  outset  the  gain  outlined  is  not 
large,  but  manufacturers  aie  facing  the  problem  of  mak- 
ing enclosed  bodies  for  less  money  than  formerly.  In 
bringing  out  new  models  all  the  changes  possible  that 
will  make  them  lighter  in  appearance  will  prove  a  dis- 
tinct advantage.  They  give  also  a  tangible  argument 
for  sales  stimulation. 

Locks,  hinges  and  window  regulators  are  receiving 
marked  attention  by  both  the  manufacturers  of  these 
parts  and  the  buyers.  The  proper  working  of  the  doors 
is  an  important  factor  in  car  selling.  For  the  same  rea- 
son the  correct  hinging  of  the  doors  on  enclosed  bodies 
is  important.  As  shown  in  the  illustration,  the  front 
door  is  hinged  at  the  front  and  the  rear  door  aft.  For 
safety  both  doors  should  be  hinged  at  the  front,  as  this 
would  prevent  the  door  being  broken  off  by  hitting  an  ob- 
struction should  it  swing  open  while  the  car  is  in  motion. 
The  user,  however,  usually  wants  the  rear  door  hinged 
at  the  back  for  convenience  in  entering  and  leaving  the 
car. 


Indiana's  Road  Maintenance  Expenditures  Beat  Record 


INDIANA  spent  $8,166,121.94  on  its  roads  during  the 
fiscal  year  ending  Sept.  30,  according  to  the  annual 
financial  report  prepared  by  John  D.  Williams,  chief 
clerk  of  the  Indiana  Highway  Commission,  of  which 
Lawrence  Lyons  is  director.  The  amount  spent  on  the 
construction  of  new  roads  was  $3,439,926.12  and  on 
maintenance  $4,377,243.84.  Other  disbursements  for  the' 
year  were,  administration,  $30,925.64;  motor  transport, 
$184,297.54;  capital  expenditures,  $130,655.21;  right-of- 
way,  $2,573.59,  and  liability  damages,  $500.  The  total 
cost  of  all  supervision  of  all  work  done  by  the  highway 
department  was  $234,855.20,  or  2.87  per  cent  for  the  total 
expenditures,  or  3.16  per  cent  of  the  construction  and 
maintenance  costs,  a  better  record  than  has  ever  been 
made  by  the  state  before  this  time. 

At  the  end  of  the  fiscal  year  of  1920  the  commission 
had  a  balance  of  $2,784,605.11.  From  all  other  sources 
the  department  received  this  year  $6,715,671.99.  From 
the  state  road  tax  the  amount  of  $2,213,184.30  was  re- 
ceived, and  $2,305,312.40  came  from  the  automobile  li- 
cense fees.     These  two  amounts,  the  principal  cash  re- 


ceipts for  the  year  only  exceeded  the  total  sum  spent 
on  the  maintenance  of  Indiana's  state  highways  by  $141,- 
252.86.  So  it  is  evident  that  the  roads  of  the  state  are 
eating  up  the  greater  part  of  the  annual  income  in  main- 
tenance. The  balance  of  $2,784,b05.11  brought  forward 
from  the  previous  year  plus  $668,939.03  received  from  in- 
heritance tax,  depository  interest,  sale  of  non-usable 
equipment  and  other  miscellaneous  items  about  covered 
the  cost  of  the  new  roads  constructed.  There  is  a  bal- 
ance of  $1,334,155.16  on  hand  with  $419,434.28  of  federal 
aid  money  earned  and  to  be  paid  later.  Indiana's  appor- 
tionment of  the  old  federal  aid  law  amounted  to  $7,415,- 
292,  of  which  only  $1,941,621.79  has  been  received  for 
work  completed.  Agreements  for  work  that  will  amount 
to  $6,782,987.88  have  been  made  with  the  government, 
leaving  an  unused  and  unobligated  remainder  of  the 
original  apportionment  of  $632,304.70.  This  does  not 
refer  to  the  approximate  two  millions  of  the  recently 
enacted  federal  aid  law,  none  of  which  is  yet  under 
agreement  with  the  government  by  accepted  projects  for 
federal  aid  roads. 
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Variables  in  Drop  Forge  Practice 

The  results  of  careful  experiments  in  heat  treatment  of  finished  forgings 
are  given  in  this  authoritative  paper.  The  author  reaches  five  definite 
conclusions  which  are  outlined  below.  He  says  there  are  seven  possibili- 
ties of  difference  between  drop-forgings  that  are  apparently  identical. 

By  J.  H.  Nelson* 


SOME  very  rapid  and  stupendous  developments  have 
occurred  in  a  large  number  of  industries  within  the 
past  decade.  Chief  among  these  is  the  automotive 
industry,  which  has  forged  forward  from  a  comparatively 
inconspicuous  beginning  to  become  one  of  the  largest  and 
most  highly  specialized  industries  of  to-day.  One  of  the 
principal  reasons  for  this  rapid  development  is  the  willing- 
ness and  eagerness  with  which  those  in  responsible  charge 
seized  upon  and  completely  assimilated  new  ideas  and 
methods  that  make  for  better  and  more  rapid  production. 
Many  industries  have  contributed  toward  this  development 
either  directly  or  indirectly.  It  is  impossible  to  measure 
with  any  degree  of  accuracy  the  exact  value  of  each  of 
their  contributions.  The  drop-forging  industry,  which  it- 
self is  comparatively  young,  has  contributed  in  a  large 
measure  to  this  phenomenal  advance  by  successfully  forg- 
ing from  steels  of  various  compositions  some  of  the  most 
vital  parts  that  enter  into  the  construction  of  automotive 
vehicles.  In  the  early  history  of  the  automotive  industry, 
when  quantity  requirements  were  small,  the  cost  of  drop- 
forgings  was  prohibitive  to  a  large  extent.  The  result 
was  that  the  manufacturer  was  compelled  to  resort  to  cast- 
ings or  hand-forgings  to  supply  his  needs.  As  his  require- 
ments increased  and  designs  became  more  stabilized,  he 
was  able  to  purchase  drop-forgings  of  far  superior  quality 
to  compete  in  price  with  castings  and  hand-forgings. 

Drop-forgings  for  automotive  construction  are  made  to- 
day in  large  quantities  from  a  great  variety  of  steels,  both 
plain-carbon  and  alloy,  the  particular  grade  of  steel  used 
being  dependent  upon  the  part  to  be  forged  and  the  duty 
required  of  the  part.  With  the  increase  in  the  number  of 
forge-shops  that  has  occurred  within  the  last  few  years, 
it  is  no  longer  a  problem  to  have  a  forging  made,  but 
rather  to  secure  the  necessary  quality  in  the  forging  when 
completed;  and  this  matter  of  satisfactory  quality  is  not 
something  that  is  apparent  on  the  surface  of  the  forging. 
Two  forgings  may  be  identical  in  appearance,  size,  shape, 
amount  of  finish  and  even  forged  from  the  same  grade  of 
material;  yet,  from  a  quality  standpoint,  they  may  be  de- 
cidedly different.  This  difference  may  be  due  to  any  one 
or  to  a  combination  of  the  following  factors 

(1)  Method  of  forging 

(2)  Method  of  heating  for  forging 

(3)  Inspection  and  supervision  of  forging 

(4)  Inspection  of  raw  stock 

(5)  Segregation  of  raw  stock 

(6)  Heat-treatment  of  the  finished  ft.-ging 

(7)  Testing  of  the  finished  product 

It  is  not  the  intention  to  discuss  the  effects  of  all  of 
these  factors  on  a  finished  forging,  but  rather  to  confine 
the  discussion  to  the  last  four,  these  having  to  do  with 
forging  materials  and  their  subsequent  treatment. 


•  Chief  Metallurgist.  Wyman-Gordon  Co. 
S.  A.  E.  Winter  Meeting. 
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Inspection  of  raw  stock  should  consist  of  (a)  surface 
inspection  to  determine  the  fitness  of  the  material  for  use 
in  forgings,  such  as  an  examination  for  size,  seams,  scale,, 
burns  and  the  like,  and  (6)  chemical  analysis  to  deter- 
mine the  fitness  for  use  in  the  various  parts,  to  determine 
the  segregation  of  the  elements  in  the  bars  and  to  deter- 
mine mixed  heats. 

Mixed  heats  are  of  two  kinds,  those  that  are  deliberately 
mixed  at  the  mill  and  those  that  are  accidentally  mixed  at 
the  mill.  Under  deliberately  mixed  heats,  we  find  steels  of 
the  same  grade  but  from  different  melts  that  are  rolled  into 
bars  and  furnished  to  a  customer  under  the  same  heat 
number.  Such  heats  are  made  up  from  ingots  that  have 
the  same  or  nearly  the  same  chemical  composition  as  to 
the  hardening  or  alloying  constituents.  Heats  of  this 
character  are  an  endless  source  of  trouble  to  forge-shops 
that  endeavor  to  keep  melts  of  steel  of  the  same  grade 
segregated.  Unintentionally  mixed  heats  are  due  to  a  few 
bars  of  different  grade  of  steel  becoming  misplaced.  While 
this  is  a  source  of  annoyance,  it  is  readily  detected  chemi- 
cally and  the  bars  are  then  rejected. 

Segregation  of  raw  stock  of  the  same  giade  by  melts  is 
absolutely  essential  if  quality  forgings  are  to  be  produced. 
Many  shops  and  plants  fail  to  recognize  this  fact  and 
segregate  their  stock  by  size  and  grade  only.  It  not  only 
is  necessary  to  segregate  the  stock  in  the  yard,  but  it  is 
equally  necessary  to  segregate  the  forgings  made  from  this 
stock  until  they  have  been  completely  heat-treated  and  are 
ready  to  ship  to  the  customer. 

The  necessity  of  heat-treatmg  finished  forgings  can  best 
be  demonstrated  by  our  experience  on  production  work. 
Time  and  space  will  not  permit  of  the  discussion  of  the 
different  grades  of  steels  used.  The  tendency  found  in  the 
simple  carbon-steel  summarized  in  Table  1  holds  for  all 
steels,  including  the  more  complex  alloy-steels.  Table  1 
gives  chemical  analyses  and  physical  tests  on  production 
work  for  107  different  melts  of  a  plain  carbon-steel  pur- 
chased under  the  specification  given  at  the  head  of  the 
table. 

•  These  steels  were  purchased  from  a  number  of  different 
mills  and  are  fairly  representative  of  material  selected  for 
our  use. 

The  physical  properties  given  in  Table  1  are  an  average 
of  ten  tests  selected  at  random  for  each  melt,  the  tensile 
test  in  every  case  having  been  made  on  a  prolongation  of 
a  crankshaft  that  was  forged  to  a  diameter  equal  to  the 
maximum  section  of  the  shaft.  In  our  practice  this 
coupon  remains  attached  to  the  crankshaft  throughout  the 
various  operations  and  is  used  as  a  check  on  the  heat- 
treatment  operations.  One  or  more  such  tests  are  pro- 
vided for  each  furnace  charge,  the  number  depending 
upon  the  number  of  crankshafts  in  each  charge.  The 
diameters  used  vary  from  2^/4  to  2%  in.,  according  to  the 
particular  job.  that  is  being  forged. 
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The  location  of  test-specimens  was  in  every  case  at  a 
point  halfway  between  the  outside  and  the  center  of  the 
coupon.  The  axis  of  the  test-specimen  was  always  taken 
parallel  to  the  axis  of  the  coupon  from  which  it  was  cut. 
The  test-specimen  used  conforms  to  the  Society's  stand- 
ard dimensions,  0.505  in.  diameter  and  2-in.  gage-length. 
The  tensile  tests  were  all  made  on  a  100,000-lb.  capacity 
automatic  and  autographic  tensile-testing  machine,  using 
the  50,000-lb.  counterpoise  on  the  beam.    Spherical-seated 


grips  are  used  in  making  all  tensile  tests.  The  Brinell 
hardness  number  recorded  was  determined  on  the  crank- 
shaft after  first  grinding  and  preparing  the  surface;  it 
does  not  necessarily  indicate  the  hardness  of  the  test- 
piece  itself. 

The  crankshafts  represented  by  these  tests  were  all 
quenched  in  water  from  1525  deg.  fahr.,  and  drawn  back 
to  the  temperature  specified.  The  furnaces  used  are  auto- 
matically controlled,  use  oil  for  fuel  and  have  a  hearth 


Table  1 — Chemical  Analyses  and  Physical  Tests  Made 
on  a  0.40  to  0.50  Per-Cent  Carbon  Steel. 

Group  A — Drawing  Temperature,  980  Deg.  Fahr. 
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Group  B — Drawing  Temperature,  1,000  Deg.  Fahr. 
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110,700 

21.6 

52.9 

238 

12 

0.420 

0.740 

0.014 

0.038 

77,775 

115,500 

21.9 

54.1 

236 

13 

0.430 

0.700 

0.015 

0.039 

81,350 

122,800 

19.6 

53.0 

241 

14 

0.400 

0.620 

0.019 

0.035 

78,300 

117,100 

20.3 

51.2 

238 

15 

0.480 

0.680 

0.016 

0.034 

80.200 

118.325 

19.8 

52.4 

938 

16 

0.410 

0.780 

0.027 

0.042 

75.150 

112.625 

22.2 

55.4 

241 

Group  C — Drawing  Temperature,  1,020  Deg.  Fahr. 


17 
18 
19 

0.460 
0.430 
0.470 

0.740 
0.740 
0.630 

0.014 
0.018 
0.014 

0.034 
0.032 
0.046 

74,575 
75,625 
77.200 

110,400 
114,250 
116,600 

21.2 
21.5 
22.2 

55.8 
53.3 
52.5 

234 
236 
230 

20 
21 
22 

0.470 
0.480 
0.540 

0.630 
0.730 
0.630 

0.017 
0,020 
0.020 

0.053 
0,043 
0.039 

75,450 
76,250 
82,400 

115,450 
114,900 
122,800 

20.4 
21.5 
21.1 

51.7 
52.6 
51.5 

238 
238 
238 

23 
24 
25 

0.470 
0.430 
0.510 

0.740 
0,590 
0.750 

0.018 
0.016 
0.028 

0.058 
0.031 
0.034 

79,200 
76,400 
78,450 

118,000 
113,900 
117,250 

22.4 
22.8 
21.7 

53,8 
56.0 
54.5 

240 
241 
239 

Group  D— Drawing  Temperature,  1.040  Deg.  Fahr 


26 
27 
28 

0.500 
0.490 
0.480 

0.650 
0,750 
0.700 

0.022 
0.015 
0.024 

0.018 
0.040 
0.042 

78,800 
77,420 
78,000 

117,370 
114,200 
119,400 

19.5 
20.7 
20.9 

50,6 
51.8 
52.3 

239 
236 
239 

29 
30 
31 

0.520 
0.500 
0.500 

0.700 
0.560 
0.690 

0.018 
0.022 
0.018 

0.0)6 
0.046 
0.042 

76,500 
75,350 
79,500 

115,600 
114,175 
116,350 

20.1 
19.8 
21.2 

53.4 
51.2 
53.7 

241 
238 
241 

32 
33 
34 

0.500 
0.480 
0.470 

0.690 
0,820 
0,720 

0.016 
0.019 
0.015 

0.041 
0.053 
0.042 

76,150 
79,780 
75,100 

116,350 
118.500 
113,900 

20.0 
20.3 
20.3 

50.8 
52.3 
50.2 

238 
241 
235 

35 
36 
37 

0.420 
0.480 
0.440 

0.680 
0.640 
0.660 

0.019 
0.022 
0.022 

0.044 
0.012 
0.039 

76,300 
77,425, 
79,960 

113,200 
116.125 
118.120 

20.3 
22.8 
20.8 

63.3 
54.3 
53.0 

241 

238 
241 

38 
39 
40 

0.520 
0.510 
0.480 

0.830 
0.710 
0.650 

0.031 
0.042 
0.124 

0.041 
0.045 
0.046 

77.400 
78,300 
79,870 

112.900 
116.600 
118,200 

21.0 
23.4 
20.3 

55.2 
55.8 
52.3 

243 

240 
236 

41 
42 
43 

0.480 
0.490 
0.460 

0.820 
0.660 
0.780 

0.025 
0.026 
0.009 

0.056 
0.052 
0.053 

76,275 
78,850 
75,450 

114,800 
116,600 
113,125 

21.0 
22.0 
23.2 

52.9 
52.5 
56.5 

239 
237 
233 

44 
45 
46 

0.470 
0.400 
0.450 

0.800 
0.880 
0.700 

0.014 
0.010 
0,036 

0.045 
0.048 
0.043 

77,400 
76,250 
74,900 

115,500 
112,850 
114,000 

22.6 
21.8 
22.3 

55.0 
55.6 
53.4 

233 
237 
235 

47 
48 

0.400 
0.460 

0.830 
0.750 

"  0.026 
0,017 

0.046 
0.043 

79,000 
78,650 

117.400 
116.750 

22.8 
23.0 

55.2 
56.5 

241 
234 

Group  E— Drawing  Temperature  1,060  Deg.  Fahr. 
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49 

0.500 

0.700 

0.021 

0.043 

79,850 

118,100 

20.7 

Sl.O 

13S 

50 

0.450 

0.680 

0.018 

0.054 

78.150 

116,000 

20.3 

52.1 

241 

51 

0.480 

0.630 

0.026 

0.042 

77.925 

116.900 

21.6 

53.9 

241 

52 

0.470 

0.700 

0,028 

0.040 

76,325 

113.125 

21.3 

55.6 

233 

53 

0.480 

0.820 

0.028 

0.053 

79.550 

117.400 

20.4 

54. g 

240 

54 

0.470 

0.780 

0,030 

0.042 

76.850 

115,750 

22.1 

M.O 

237 

55 

0.400 

0.890 

0.012 

0.048 

76.250 

112,850 

21.8 

55.6 

237 

56 

0.490 

0.610 

0.013 

0.031 

73.500 

107.700 

22.9 

57.5 

233 

57 

0.470 

0.700 

0.033 

0.031 

81,200 

119.310 

20.8 

53.0 

242 

58 

0.440 

0.780 

0.035 

0.051 

76,870 

115,600 

22.4 

54.5 

239 

59 

0.430 

0.650 

0.022 

0.036 

75,950 

113.000 

23.3 

55  5 

237 

60 

0.460 

0.690 

0,032 

0,051 

76,600 

113.950 

22.0 

53.6 

240 

Group  F — Drawing  Temperature,  1,080  Deg.  Fahr. 


61 
62 
63 

0.460 
0.520 
0.480 

0.810 
0.580 
0.640 

0.017 
0.026 
0.022 

0.043 
0.049 
0.054 

79,270 
76,250 
77,370 

118,500 
115,900 
117,100 

21.0 
21.2 
20.8 

54.0 
56.7 
52.5 

238 
237 
239 

64 
65 
66 

0.480 
0.480 
0.450 

0.730 
0.700 
0.680 

0.034 
0.033 
0.018 

0.046 
0.056 
0.054 

80,500 
79.200 
77.750 

119.900 
116,500 
117,150 

20.3 
20.0 
19.7 

50  0 
53  6 
51.1 

233 
233 
242 

67 
68 
69 

0.490 
0.480 
0.450 

0.750 
0.650 
0.730 

0.026 
0.025 
0.027 

0,055 
0,042 
0.043 

77.500 
79,600 
82.187 

115,900 
117.900 
121,000 

22.3 
20,9 
19.7 

55.4 
52.1 
51.7 

235 
838 
Ml 

70 
71 
72 

0.440 
0.450 
0.460 

0.760 
0.610 
0.740 

0.025 
0.023 
0.039 

0.049 
0,040 
0.040 

79.600 
78.750 
79,270 

119.300 
114.700 
115,500 

19  9 
20.7 
20.5 

52.2 
54.2 
54.1 

242 
245 
242 

73 
74 
75 

0.480 
0.460 
0.490 

0.630 
0.830 
0.770 

0.040 
0.034 
0.028 

0.043 
0.047 
0.041 

77,000 
76.500 
79.450 

113,950 
113,000 
118.500 

21.1 
21.4 
22.4 

52.7 
54.0 
54.2 

247 
246 
237 

76 
77 

0.430 
0.470 

0.790 
0.760 

0,021 
0.022 

0.043 
0.046 

81,400 
82,000 

120,900 
121,700 

21.6 
19,5 

52.9 
51.9 

241 
242 

Group  G— Drawing  Temperature.  1,100  Deg.  Fahr. 

78 
79 
80 

0.480 
0.460 
0.460 

0.730 
0.730 
0.690 

0.014 
0.015 
0,041 

0.039 
0.036 
0.048 

78,250 
78,350 
75.100 

117.625 
115,300 
113.900 

21.8 
21.6 
20.6 

55.9 
56.0 
52.3 

337 
344 
343 

81 

82 
83 

0.440 
0.420 
0.500 

0.760 
0.790 
0.660 

0,023 
0.034 
0.030 

0,049 
0,046 
0,037 

77.100 
75.200 
76,970 

112,500 
112,160 
116,100 

21.1 
22.1 
20.3 

56.2 
54.5 
52  8 

343 

241 

241 

84 
85 
86 

0.480 
0.430 
0.430 

0.690 
0.920 
0.810 

0.039 
0.038 
0.027 

0.051 
0.038 
0.032 

76,600 
76.200 
77.900 

112,950 
113,900 
115.000 

21.5 
24.0 
23.5 

57. ( 
57.3 

57.2 

U6 
•'3A 
241 

87 
88 

0.400 
0.460 

0,850 
0,610 

0,035 
0.034 

0.046 
0.039 

78.600 
75.650 

117.120 
113.600 

22.9 
23.6 

54.6 

57.6 

3i» 
S38 

Group  H— Drawing  Temperature,  ' , 

120  Deg.  Fahr. 

89 
90 
91 

0.460 
0,500 
0,440 

0.740 
0.780 
0,820 

0.039 
0.033 
0.028 

O.WO 
0.041 
0.W4 

79,300 
82,250 
78.950 

115.500 
120.650 
110.500 

20.5 
19  9 
22,5 

54.1 
66.0 
59.7 

243 
34S 
243 

92 
93 
94 

0,460 
0.450 
0.480 

0.690 
0.880 
0.740 

0.032 
0.036 
0.033 

0.043 
0.034 
0.043 

81.000 
79.450 
77.750 

118.75-' 
115,950 
115, -200 

21.1 
21.7 
22.0 

53.5 
57.5 
54.8 

J47 
243 

341 

95 
96 
97 

0.400 
0,500 
0.480 

0.700 
0.800 
0.680 

0.033 

0.035 
0.025 

0.043 
0.047 
0.037 

74.700 
82.150 
77.750 

110.000 
119.300 
115.350 

22.4 
20.8 
21.7 

57.1 
54.3 
66.6 

241 
34fr 
83» 

98 

99 

100 

0.420 
0.440 
0.440 

0.850 
0.860 
0.950 

0.038 
0.031 
0.025 

0.042 
0.037 
0.055 

77,750 
78.500 
75,500 

113.550 
117,000 
111.100 

22.3 
21.8 
21.2 

59.7 
67.2 

57.1 

243 
247 
340 

101 
102 
103 

0.480 
0.420 
0.460 

0.710 
0.870 
0.790 

0.033 
0.035 
0.036 

0.055 
0.048 
0.042 

80.200 
83.000 
81.000 

117,900 
120,625 
113.425 

21.3 
21.6 
21.8 

54  4 

54.1 
54  2 

247 
243 

240 

104 
105 
106 
107 

0.460 
0.450 
0.440 
0.490 

0.700 
0.690 
0.630 
0.750 

0.035 
0.029 
0.028 
0.026 

0.043 
0.048 
0.046 
0.051 

79.000 
75,250 
76.250 
78.200 

118.000 
111.500 
113.650 
114.800 

21.3 
23.1 
23.6 
21.4 

52  5 
56.0 
57.8 
56.4 

243 
239 
237 
243 
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dimension  of  66  x  98  in.  The  temperatures  were  all  meas- 
ured by  an  iron-constantin  thermocouple  pyrometer  sys- 
tem, which  was  checked  constantly  by  a  master  pyrometer 
used  exclusively  for  this  purpose.  The  control  mechanism, 
which  is  very  positive  in  its  action,  is  responsive  to 
changes  of  5  deg.  in  temperature  between  fire-off  and  fire- 
on.  The  charge  of  any  furnace  can  be  held  for  any  length 
of  time  at  any  predetermined  temperature,  without  danger 
of  over-running  as  in  hand-fired  furnaces.  This  insures 
accuracy  in  heat-treating  operations. 

The  values  given  in  Table  1  have  been  grouped  accord- 
ing to  the  drawing  temperature  necessary  to  meet  the 
following  specification : 

Yield-Point,  lb.  per  sq.  in.  70,000 

Tensile-Strength,  lb.  per  sq.  in.  100,000 

Minimum  Elongation  in  2  in.,  per  cent  18 

Minimum  Reduction  of  Area,  per  cent  50 

Brinell  Hardness  228  to  248 

A  study  of  the  results  given  in  Table  1  would  lead  to 
the  conclusion  that  the  chemical  composition  of  the  steel 
in  question  is  not  a  complete  criterion  of  the  heat-treat- 
ment to  be  specified  to  meet  the  requirements  of  a  defin- 
ite specification.  We  see  that  the  steels  reported  require 
a  drawing  temperature  varying  from  980  to  1120  deg. 
fahr.  to  bring  them  within  the  limits  specified.  The  uni- 
formity of  the  results  obtained  in  the  various  groups  is 
exceedingly  striking,  as  is  also  the  uniformity  between 
the  various  groups. 

This  latter  uniformity  is  more  evident  in  Table  2,  where 
the  averages  of  the  various  groups  given  in  Table  1  are 
summarized.  This  summary  brings  out  more  clearly  that 
the  variation  in  the  drawing  temperatures  necessary  to 


Table  2 — Average  of  Values 
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980 

0.430 

0.650 

0.012 

0.043 

74,280 

111,220 

20.1 

51.3 

228 

60 

B 

1,000 

0.430 

0.690 

0.016 

0.041 

77,540 

115,900 

20.8 

52.8 

238 

110 

C 

1,020 

0.470 

0.690 

0,018 

0.041 

77,300 

115,950 

21.6 

53.6 

236 

90 

D 

1,040 

0.470 

0.730 

0.021 

0.044 

77,500 

115,750 

21.3 

52.9 

238 

230 

E 

1,060 

0.460 

0.710 

0.024 

0.042 

77,420 

114,980 

21.6 

54.3 

238 

120 

F 

1,080 

0.460 

0.710 

0.028 

0.046 

79,100 

117,200 

20.8 

53.1 

240 

170 

G 

1,100 

0.450 

0.750 

0.021 

0.042 

76,900 

114,600 

22.1 

55.2 

241 

110 

H 

1,120 

0.450 

0.770 

0.032 

0.044 

78,500 

115,750 

21.7 

56.0 

243 

190 

bring  these  various  heats  of  steel  to  the  common  speci- 
fication cannot  be  ascribed  wholly  to  the  difference  in 
the  chemical  composition  of  the  heats.  The  variation,  in 
the  average  carbon  and  manganese-content  of  these  steels 
will  not  account  for  the  large  variation  in  drawing  tem- 
peratures. 

It  does  not  require  much  play  of  the  imagination  to 
visualize  the  condition  of  a  charge  of  steel  made  up  from 
each  of  these  groups  and  treated  as  a  single  melt.  Such, 
however,  is  the  condition  when  stock  is  kept  only  by  size 
and  grade.  This  condition  can  also  exist  in  a  heat  of 
steel  that  is  intentionally  mixed  at  the  mill.  The  chem- 
istry of  the  steel,  as  has  been  shown,  is  not  a  suflftcient 
criterion  to  allow  any  person  to  prescribe  heat-treatments 
with  any  degree  of  accuracy.  The  only  safe  way  to  de- 
termine this  is  by  actual  experimentation  for  each  melt 
of  steel  used. 

The  test  applied  to  finished  forgings  is  a  series  of  either 
tensile  or  Brinell-hardness  tests,  the  latter  being  more 
extensively  used.  For  quality  forgings,  both  should  be 
used.  It  is  comparatively  easy  to  treat  any  heat  of  steel 
to  meet  either  of  these  two  tests  when  used  separately 
but,  when  both  conditions  are  to  be  met  at  the  same  time, 
the  task  becomes  somewhat  more  diflficult  and  with  some 
melts  of  steel  it  is  impossible.  When  the  Brinell-hard- 
ness test  only  is  used  to  test  forgings,  nothing  short  of 
at  least  one  Brinell  test  on  each  forging  should  be  coun- 
tenanced. If  this  is  not  done  and  the  various  melts  of 
steel  used  are  not  segregated  throughout  the  yard  and 
shop,  some  poorly  treated  forgings  are  sure  to  be  the 
result. 

Summary 

(1)  Steels  of  the  same  grade  and  of  the  same  chemical 
composition  do  not  respond  in  the  same  way  to 
he  at- treatment 

(2)  To  heat-treat  with  minimum  loss,  only  steels  from 
the  same  melt  should  be  included  in  a  furnace 
charge 

(3)  Stock  subjected  to  heat-treatment  should  be  care- 
fully segregated  into  piles  of  the  same  melt;  it 
should  be  kept  segregated  throughout  the  entire 
process    of    fabrication    to    produce    satisfactory 

forgings  of  uniform  quality 

(4)  Tensile  and  hardness  tests  should  be  required  on 
all  heat-treated  forgings  to  check  the  thorough- 
ness with  which  the  various  heat-treatment  opera- 
tions were  performed 

(5)  At  least  one  hardness  test  should  be  made  on  all 
heat-treated  forgings  to  insure  that  all  have  re- 
sponded to  the  heat-treatment  operations  in  the 
same  manner. 


Fabric  Universal  Joint  with  Centering  Member 


A  DISK  joint  has  been  added  to  the  line  of  metal  uni- 
versal joints  which  has  been  manufactured  by  the 
Arvac  Mfg.  Co.  for  the  last  five  years.  The  new  disk  joint 
will  be  manufactured  in  three  sizes,  intended  to  cover  the 
entire  passenger  car,  speed  wagon  and  light  truck  field 
and  a  large  percentage  of  heavier  truck  installations  be- 
tween clutch  and  transmission. 

As  shown  in  the  accompanying  illust/ation,  the  design 
includes  a  centering  member  which  is  clramed  to  keep  tho 
propeller  shaft  concentric  and  to  minimize  vibration  by 
supporting  the  metal  parts  of  the  joint  in  a  positive  man- 
ner, causing  them  to  revolve  about  a  true  axis — all  of 
which  tends  to  increase  the  life  of  the  disks. 

The  centering  member  consists  of  a  centering  ring 
carrying  a  non-metallic,  sound  deadening,  oilless,  replace- 
able bushing  supported  by  three  radial  arms  which  se- 
curely lock  it  in  a  concentric  position  on  the  flange-spider 


bolts.  The  centering 
shaft  is  pressed  into 
the  tubular  spider  and 
has  a  spherical  surface, 
providing  for  both  an- 
gular and  longitudinal 
movement.  The  flange* 
spider  hubs  are  turned 
to  S.  A.  E.  stand- 
ards. Torsional  strain 
is  removed  from  the 
tube  weld  by  a  patented 
process  of  swaging  the 
tube  back  of  the  weld 
into  slots  or  key  ways 
milled  in  the  tubular 
spider  hubs. 


Arvac    disk  joint   with    centering 
member 
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The  Effect  of  Impact  Forces  on  Road 

Pavements 

The  force  of  impact  blows,  as  delivered  by  a  road  impact  machine,  can  be 
expressed  as  an  equivalent  static  load.  This  offers  a  means  of  comparing 
the  resistances  of  paved  sections  when  subjected  to  impact.  The  impart 
force  must  be  obtained  from  space  time  curves.    The  methods  explained. 

By  C.  A.  Hogentogler* 


IN  connection  with  tests  of  impact  by  the  wheels  of 
motor  trucks  on  road  pavements  there  is  considerable 
disagreement  on  such  questions  as  the  relation  of 
maximum  to  average  force  produced  during  a  blow  as 
well  as  the  connection  between  static  and  impact  forces. 
It  is  true,  there  are  fundamental  theoretical  formulae  for 
deriving  the  force  of  impact  as  well  as  energy  work  rela- 
tions for  determining  average  resistance;  but  when  the 
impact  force  values  are  obtained,  what  do  they  mean  and 
how  do  they  help  us? 

What  is  desired  is  a  knowledge  of  the  effect  produced 
by  these  forces.  In  other  words,  we  would  like  to  com- 
pare the  effects  produced  by  given  impact  forces  with 
those  produced  by  static  loads.  To  do  this,  the  impact 
force  must  be  obtained  from  space  time  curves  by  means 
of  theoretical  computations,  and  then  a  relation  must  be 
found  between  the  force  and  the  equivalent  static  load. 
For  obtaining  usable  impact  values  from  the  curves  the 
following  general  relations  were  tried: 

1.  The  maximum  force  produced  by  an  impact  blow  is 
equal  to  the  greatest  acceleration  times  the  mass  of  the 
moving  body. 

2.  The  average  force  of  an  impact  blow  is  equal  to  the 
average  acceleration  during  time  or  distance  of  contact 
times  the  mass  of  the  moving  body. 

3.  The  average  force  of  an  impact  blow  is  equal  to 
the  total  energy  of  the  blow  divided  by  the  distance 
through  which  this  energy  is  expended. 

The  first  attempt  to  secure  the  force  of  the  impact 
exerted  by  a  drop  of  the  plunger  on  a  copper  testing  block 
was  made  with  autographic  curves  secured  during  the 
first  calibration  of  these  blocks.  Since  all  authorities 
seem  to  agree  that  the  maximum  force  of  the  blow  is 
exerted  at  or  near  the  point  of  greatest  deformation  a  po- 
sition near  the  lowest  point  of  the  curve  was  selected  for 
the  solution.  An  enlarged  typical  space  time  curve  and 
the  graphical  solution  used  in  this  derivation  are  shown 
in  Fig.  1. 

The  relation  used  was : 

In  which, 

F  =  maximum  force  of  blow, 
a  =  maximum  acceleration, 
M  =  mass  of  unsprung  weight. 
To  obtain  a,  the  following  formula  was  used : 
V  —  V 

In  which, 

t  =  time  in  seconds, 

•Highway  engineer.  Bureau  of  Public  Roads. 


F,  =  velocity  before  the  point  of  maximum  deformation, 

v..  =  velocity  after  the  point  of  maximum  deformation. 

The  procedure,  as  shown  in  Fig.  1,  was  first  to  draw  a 
horizontal  line  through  the  curve  near  its  lowest  point. 
Tangents  were  then  drawn  to  the  curve  at  its  intersec- 
tion with  the  horizontal  line.  These  tangents  or  first 
derivatives  gave  the  values  \\  and  \\,  while  the  time  was 
given  by  the  length  of  the  horizontal  line  contained  be- 
tween the  two  sides  of  the  curve.  Because  of  defects  in 
the  autographic  recording  device  the  results  from  this  set 
of  computations  were  of  value  only  in  so  far  as  they  indi- 
cated that  dependable  results  could  be  secured  from 
curves  of  proper  size  with  correlated  accurate  time 
records.  While  the  actual  results  were  not  usable,  it  was 
strongly  suggested  that  a  definite  relation  existed  be- 
tween the  torce  as  computed  and  the  equivalent  static 
load  as  given  by  the  copper  cylinder. 

For  a  further  investigation  of  impact  force,  several 
defects  were  eliminated  from  the  recording  apparatus, 
and  the  impact  machine  was  loaded  with  3050  lb.  un- 
sprung and  no  sprung  weight,  the  plunger  being  in  effect 
a  freely  falling  body.  The  sprung  weight  was  eliminated 
in  this  calibration  in  order  that  the  velocity  as  obtained 
by  the  tangent  method  might  be  checked  by  the  theoretical 
velocity  of  a  freely  falling  bodj .  The  procedure  in  se- 
curing deformations  of  the  copper  cylinders  was  the  same 
as  that  followed  in  the  first  calibration  described  above. 

For  deriving  the  inpact  forces  from  the  curves  the 
method  used  involved  the  assumption  that  the  maximum 
velocity  of  a  falling  body  which  is  being  stopped  by  a 
cushion  occurs  when  the  body  has  penetrated  the  cushion 
to  such  a  depth  that  the  resistance  of  the  cushion  equals 
the  weight  of  the  body.  An  inspection  of  curves,  of  de- 
formation of  rubber  tire  and  copper  cylinder  under  static 
loads  showed  that  a  resistance  of  3050  lb.  occurs  with  a 
deformation  of  0.225  of  an  inch,  and  it  was  therefore 
assumed  that  the  maximum  velocity  of  the  plunger  occurs 
at  a  distance  of  0.225  of  an  inch  below  the  point  of  first 
contact  and  becomes  0  at  the  lowest  tip  of  the  curve.  The 
average  acceleration  can  be  expressed  in  two  ways: 

V 

1.  Ave.  a  =-r- 

V  =  maximum  velocity, 

t  =  time  required  to  change  from  maximum  to 
0  velocity. 

2.  Ave.  a  =2^  

V  =  maximum  velocity, 

D  =  distance  from  point  of  maximum  velocity 
to  lowest  or  point  of  zero  velocity. 
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MENT OF  UNSPRUNG 
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CONTACT 
at    MAX.VEL. 


Fig.      1  —  Derivation      of 
maximum  acceleration 

from     space     time     curve 
using      the      velocity-time 
relation 


0  VELOCITY 


Fig.      2  —  Derivation      of 
average    acceleration     be- 
tween points  of  maxltnum 
and    zero     velocity 


Fig.  2  shows  how  the  values  are  taken  from  the  curve. 
From  the  tangent  is  obtained  the  maximum  velocity;  the 
time,  t,  is  the  horizontal  distance  from  the  point  of  tan- 
gency  to  the  lowest  tip  of  the  curve,  while  D  is  the  verti- 
cal distance  from  the  point  of  tangency  to  the  lowest  tip 
of  the  curve.  Having  determined  the  average  accelera- 
tion from  the  curves  the  average  force,  R,  is  obtained 
from  the  relation  R  =  Ma.  It  is  noted  that  R  is  the  aver- 
age force  exerted  from  an  initial  force  of  3050  to  a  maxi- 
mum to  be  determined. 

The  second  assumption  is  expressed  by  the  relation 

Max.  F  =  2R  —  l, 

R  =  average  force, 

/  =  force  at  point  of  maximum  velocity  (in  these 
computations,  3050  lb.). 

Table  1 — Comparison  Between  Equivalent  Static  Load  as  Indicated 
by  the  Copper  Cylinder  and  Impact  Force  as  Computed  from  Space- 
Time  Curves  by  Means  of  Both  Velocity  Squared-Space  and  Velocity- 
Time  Relations  Between   the  Points  of  Maximum  and  Zero  Velocity 


Copper 
cylinder 
static 
equiva- 
lent. 

Approxi- 
mate 
computed 
maxi- 
mum 

velocity. 

Maxi- 
mum ve- 
locity a3 
obtained 

from 
tangent 
to  curve. 

Velocity  squared- 
space  relation. 

Velocity-time 
relation. 

-No. 

Ave.a  = 
2D 

F=2R— 
I. 

Ave. 
v 

F=2R- 
I. 

1            

22400 
24400 
26000 
28600 
30200 
21500 

,■  20000 
1 16500 

1  15600 

11100 

8600 

3.190 
3.440 
3.610 
4,080 
4.235 
3.280 
3.060 
2.530 
2.360 
1.580 
1.360 

3.254 
3.700 
3.885 
4-150 
4.287 
3.360 
3 .  140 
2.703 
2.590 
1.746 
1,343 

134.5 
148,7 
154,2 
167,1 
176,2 
132.0 
123  5 
105,0 
101  6 

5J.G 

23450 
25090 
26150 
28610 
30310 
21950 
20350 
16850 
16200 
10070 
8250 

143.8 
145.5 
183.4 
183.0 
178,5 
151.3 
154.2 
103,3 
110.2 
72.9 
60,65 

24210 

2 

3       

24510 
31870 

4 

31510 

5 

33900 

6 

25590 

7 

8    

17610 

9 

10 

17810 
10770 

11      

8045 

Sprung  weight=0.    Unsprung  weight=3,050  pounds. 

The  comparison  of  the  forces  obtained  by  this  series  of 
drops  is  shown  in  Table  1.  These  results  clearly  indicate 
that  the  equivalent  static  load  as  given  by  the  copper  cyl- 
inder is  about  the  same  as  the  maximum  force  as  com- 
puted from  the  curves  by  means  of  the  above  methods. 
It  will  be  noted  that  the  tangential  vcircities  are  slightly 
greater  than  the  theoretical  and  also  that  the  forces  as 
computed  from  the  velocity  time  relation  show  more  vari- 
ation than  those  from  the  velocity  space  relation.^  The 
reason  for  the  latter  condition  unquestionably  lies  in  the 
fact  that  more  accurate  measurements  can  be  made  on 
the  curves  for  distance  than  for  time. 

There  is  being  developed  at  present  by  the  Bureau  of 


|;iVj.||  ETC. 


a.7io         / 

r- 

T- 

/^ 

-r 

t 

A 

w 

NO,  =  115 
MAX,F'39700 


ENLARGEMENT  OF 
THE  ORIGINAL  SPACE 
TIME    CURVE 


>    3 

4 


.02  .01  0  .01  ai 

2  D  m  INCHES 
D- DISTANCE  INWHICH 
VILOCITY  CHANGES 

FROM  V  TO  0 


Fig. 


43ZItI234 

3 — Derivation   of  the  maximum   acceleration  from 
the  relation   AV2D 


Public  Roads  a  device  which  when  attached  to  a  motor 
truck  will  give  space  time  curves  showing  the  movements 
of  the  sprung  and  unsprung  parts  of  the  vehicle  when 
passing  over  different  types  and  conditions  of  pavements; 
and  owing  to  the  fact  that  the  curves  made  by  this  appa- 
ratus can  be  solved  by  methods  making  use  of  the  tip  of 
the  curve  only,  the  next  step  in  the  development  of  force 
derivation  involved  the  securing  of  the  maximum  force 
by  means  of  the  maximum  acceleration.  In  the  deriva- 
tion of  the  maximum  acceleration,  the  velocity  distance 
rather  than  the  velocity  time  relation  was  used,  since 
previous  study  showed  that  space  measurements  were 
more  accurate  than  time  measurements.  In  the  study  of 
this  method  of  force  derivation  the  curves  obtained  dur- 
ing the  investigation  of  the  effect  of  copper  cushion  re- 
duction were  used.  It  will  be  noted  that  these  curves 
represented  drops  on  different  sizes  of  copper  cylinders  as 
well  as  drops  in  which  no  cylinders  were  used.  The 
maximum  acceleration  was  computed  from  these  curves 
and  with  this  acceleration  a  maximum  force  was  obtained 
from  the  formula: 

1800  X  a 


Max.  F 


32.2 


(lb.) 


In  which, 

1800  =  unsprung  weight  (lb.), 

a  =  acceleration  (feet  per  second  per  second) . 
The  procedure  was  as  follows :  Each  curve  was  enlarged 
10  times  by  means  of  a  precise  pantograph  (see  Fig.  3). 
Four  horizontal  lines  were  then  drawn  through  the  bot- 
tom part  of  the  space  time  curve,  these  lines  representing 
distances  of  one  two-hundredth,  one  one-hundred-and- 
fiftieth,  one  one-hundredth,  and  one-fiftieth  of  an  inch 
from  the  lowest  point,  or  point  of  zero  velocity.  Tangents 
to  the  curve  for  obtaining  the  velocities  were  drawn  at 
the  intersections  of  these  horizontal  lines.  These  veloc- 
ities were  squared  and  plotted  as  shown  in  Fig.  3,  in 
which  the  vertical  distances  are  the  squares  of  the  ve- 
locities and  the  horizontal  distances  are  the  above  noted 
distances  from  the  point  of  zero  velocity.  Through  these 
points  as  slotted  a  line  is  drawn  which  is  the  slope  of  the 

V 
^r-^    curve.     The  slope  of  this  line  equals  a,  the  accel- 

eration. 

Having  found  the  maximum  force,  the  next  step  is  to 
determine  just  what  this  force  means.  In  other  words, 
what  is  the  actual  effect  produced  by  a  maximum  impact 
of  a  given  magnitude. 

A  means  of  determining  this  effect  is  afforded  by  the 
copper  cylinders.  By  comparing  the  maximum  impact 
forces  as  computed  from  the  space  time  curves  with  the 
static  loads  which  cause  equal  deformations  of  copper,  a 
definite  relation  is  found  between  the  two,  which  is  shown 
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in  Fig.  4.  From  this  curve  it  will  be  seen  that  a  maxi- 
mum force  causes  the  same  deformation  as  would  be  occa- 
sioned by  a  static  load  of  approximately  two-thirds  the 
magnitude.  Having  determined  this  relation,  an  equiva- 
lent static  load  can  be  found  for  any  maximum  impact 
force,  and,  knowing  the  maximum  impact  force  when  no 
cylinder  is  used,  it  is  a  simple  matter  to  find  the  corre- 
sponding equivalent  static  load. 

Table   2— Comparison   of  Equivalent   Static  Load  as   Obtained  from 
Copper   Cylinder  Deformations   with   Maximum   Force   as    Computed 

from  Space-Time  Curves 

1800  X  ft 
32.2 


Maxi- 

Equiva- 

mum ac- 

Maxi- 

lent static 

Free  fall 

No. 

celera- 

mum 

load  by 

(H.  F.) 

Remarks. 

tion  (o). 

force. 

copper 
cylinder. 

Pounds. 

Pounds. 

Inches. 

26 

297 

16,600 

12,500 

0.25 

H  by  1^  cylinder. 

25 

313 

17,500 

13,200 

.34 

Ji  by  Ji  cylinder. 

51 

423 

23,600 

18,800 

.40 

?l  by  H  cylinder.. 

4 

555 

30,740 

21,700 

1.08 

J^  by  K  cylinder,  let  blow. 

4 

682 

32,600 

23,700 

1.07 

1^  by  H  cylinder,  2d  blow. 

4 

625 

34,950 

25,300 

1.04 

J^  by  )^  cylinder,  3d  blow. 

62 

833 

46,700 

32,600 

1.74 

Mhy  Vi  cylinder. 

65 

556 

31,000 

22,000 

.63 

1  by  M  cylinder. 

5 

750 

42,000 

> 29, 800 

1.12 

No  cylinder. 

103 

608 

34,000 

124,500 

.72 

Do. 

106 

1,019 

57,000 

«39,100 

2.91 

Do. 

101 

967 

54,100 

137,400 

2.28 

Do. 

110 

722 

40,350 

128,700 

1.06 

Do. 

115 

705 

39,400 

128,100 

1.08 

No  cylinder;  Time  doubtful. 

100 

324 

19,000 

114,100 

.24 

No  cylinder. 

112 

857 

47,900 

133,500 

1.80 

Do. 

107 

1,052 

58,800 

140,100 

3.04 

Do. 

26 

414 

23,150 

117,100 

.28 

Do. 

1  Equivalent  static  load  computed. 

The  values  shown  in  Tables  2  and  3  were  obtained  by 
first  computing  the  maximum  force  and  finding  the  corre- 
sponding equivalent  static  load  from  the  curve.  As  noted 
before,  it  has  been  known  that  as  the  depth  of  cushion  is 
decreased  the  impact  increases.  This  effect  or  increase 
is  shown  very  clearly  in  Table  3. 

It  must  be  remembered  that  this  investigation  of  the 
impact  blow  was  carried  on  only  for  the  purpose  of  de- 
termining the  equivalent  static  load  in  the  absence  of  the 
cushioning  effect  of  the  copper  cylinder.  The  close  agree- 
ment of  the  above  results  has  been  accepted  as  justifica- 
tion of  the  use  of  the  no-cylinder  curve  to  represent  the 
values  with  the  effect  of  copper  cushion  eliminated.  It 
must  be  pointed  out,  however,  that  these  conclusions  and 
the  results  are  neither  final  nor  absolute.  They  are  ac- 
cepted only  because  nothing  better  has  been  offered.  There 
are  several  possible  sources  of  error  in  the  curve  com- 
putations.   First,  the  time  cannot  be  considered  as  accu- 
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rate.  Autographically,  the  time  intervals  are  recorded 
only  in  seconds,  while  the  computations  deal  with  hun- 
dredths of  seconds  and  even  smaller  intervals.  The  aver- 
age time  as  shown  on  the  graphs  in  which  one  second  is 
represented  by  from  6  to  9  in.  horizontally  might  not 
be  exact  for  the  interval  of  contact.  Again,  it  is  impos- 
sible to  enlarge  the  small  curves  with  the  degree  of  accu- 
racy necessary  for  exact  solution  of  velocities.  The 
slightest  variation  in  the  enlargement  means  a  large  ferror 
in  the  computed  velocity.  This  explanation  and  the  details 
of  the  procedure  used  are  given  so  that  the  results  can  be 
taken  for  what  they  are  worth. 

What  can  be  said  then  from  the  above  results  is  that 
the  maximum  force  at  the  tip  of  the  curve  completed  by 
the  mass  acceleration  method,  as  shown,  produces  the  same 
effect  upon  a  copper  cylinder  as  a  static  load  of  approxi- 
mately two-thirds  the  magnitude.  Knowing  this,  then, 
these  curves  become  valuable  for  measurement  of  force. 

By  far  the  simplest  solution  of  the  curves  secured 
during  the  slab  tests  is  that  making  use  of  the  energy 
work  relation.  When  the  plunger  of  the  impact  machine 
or  the  wheel  of  a  motor  truck  falls  through  any  distance. 

Table  3 — Investigation  of  Effect  of  Reduction  of  Copper  Cushion  on 
Force  Produced  by  Same  Height  of  Fall 

Percentage  of  increase  of  force  produced   when   using  rubber  alona 
against  that  of  rubber  and  %  by   %   inch  copper  cylinders 


Equivalent  static  load  as  shown  by  copper 

cylinders. 

Free  fall 

No.  cyl. 

Perc*n 

(H.  F.) 

IncreAM 

Hby}^ 

?<ibyJi 

KhyH 

lby« 

iHbyH 

Inches. 

0.25 

12,500 

13,000 

13,800 

14,»00 

1S.090 

15,100 

30.7 

0.143 

0.070 

0.04.i 

0.016 

0.007 

.50 

16,600 

17,600 

19,300 

20,200 

21,6«« 

21,700 

30.7 

.202 

.114 

.07S 

.030 

.014 

.75 

10,200 

20,200 

22,000 

23.400 

2»,70« 

25.700 

33.8 

.230 

.140 

,097 

.038 

.019 

1.00 

21,200 

22,200 

23,800 

2S,600 

28,4t« 

2S.400 

33.9 

.250 

.100 

.100 

.045 

.023 

1.25 

22,900 

23,800 

25,200 

27,100 

S9,2«« 

30,300 

32.3 

.265 

.ITS 

.lis 

.05<1 

.025 

1.50 

21,300 

2S,200 

26.400 

28,300 

Sl.SM 

32.100 

32.  > 

.271 

.19:5 

.127 

.054 
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a  certain  amount  of  energy  is  developed  by  the  mass  acted 
upon  by  gravity  as  well  as  the  spring  pressure.  This  en- 
ergy must  be  used  up  before  the  wheel  can  be  brought  to 
a  stop.  In  other  words,  the  total  energy  must  be  bal- 
anced by  the  resistance  of  the  rubber  tire,  copper  cylin- 
der, slab,  etc.,  acting  through  the  distance  of  total  de- 
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Fig.  6 — Curves  showing  the  relation  of  computed  values 

of   static    equivalent    loads    and    the    static    equivalents 

as    measured    by   copper   cylinders 

formation.  Referring  to  the  enlarged  space  time  curve 
(Fig.  5)  showing  the  movement  of  the  unsprung  weight 
it  is  noted  that  the  total  energy  of  the  blow  is  equal  to 
total  drop  {K)  times  the  weight  of  the  plunger  plus  the 
average  spring  pressure  exerted  on  the  plunger  falling 
through  the  distance  {K).  This  energy  is  expended  on 
an  average  resistance  acting  through  the  distance  (d). 
The  average  resistance  is  obtained  from 


R  = 


d 


In  which, 

R  =  average  resistance, 
W  =  1800  =  weight  of  plunger, 

/  =  average    spring    pressure    acting    through    dis- 
tance   (h),    which    value    is    obtained    fi'oni 
Fig.  7, 
d  =  total  depth  of  deformation, 
h  —  total  height  of  fall. 
In  this  case  as  in  the  preceding  one,  the  average  resist- 
ance is  of  value  only  when  its  effect  can  be  expressed  in 
static  terms.     An   examination   ^  l   the   results   indicated 
that  the  equivalent  static  effect  on  the  copper  cylinder  was 
expressed  by  the  relation 

Equivalent  static  load  =  2  R  —  P 
P  becomes  zero  when  the  height  of  fall  (h)  is  greater 
than  the  cushion  (d).  When  h  =  d  (in  small  drops  with 
rubber  in  contact  with  slab)  the  value  for  P  is  taken 
from  the  rubber  deformation  curve  and  is  equal  to  the 
static  load  necessary  to  deform  the  vabber  the  amount 
it  is  deformed  at  the  beginning  of  a  particular  blow. 

The  equivalent  static  load  as  given  by  the  copper  cylin- 
der and  the  maximum  force  as  obtained  from  the  above 
formulae  are  in  very  close  agreement,  the  average  varia- 
tion being  2.5  per  cent.  Results  with  copper  cylinders 
were  obtained  with  the  machine  loaded  in  three  different 
ways,  viz.  (1)  with  a  sprung  weight  of  6000  and  an  un- 
sprung weight  of  2000  lb. ;  (2)  with  a  sprung  weight  of 
6000  and  an  unsprung  weight  of  1800  lb.  and    (3)   with 


a  freely  falling  unsprung  weight  of  3050  lb. 

From  the  foregoing  results  it  is  apparent  that  a  def- 
inite relation  exists  between  the  force  of  impact  as  com- 
puted from  the  space  time  curves  and  the  equivalent 
static  load  as  indicated  by  the  copper  cylinder.  It  will  be 
noted  also  that  while  the  impact  force,  computed  by  the 
several  methods  has  different  values,  a  definite  relation 
is  shown  between  each  value  and  the  copper  cylinder 
values,  thus  making  the  curves  of  practical  use  as  a 
means  of  measurement  of  force.  The  indications  are 
that  the  average  force  of  impact  as  derived  from  the 
curves  is  one-third  the  maximum  as  derived  from  the  tip 
of  the  curve,  and  the  static  load  which  produces  the  same 
deformation  of  copper  is  double  the  average  or  two-thirds 
of  the  computed  maximum. 

It  will  thus  be  seen  that  we  have  been  able  to  express 
impact  in  terms  of  an  equivalent  static  load  and  through 
this  medium  of  expression  we  are  enabled  to  compare  the 
intensity  of  impact  exerted  on  road  slabs  tested  as  al- 
ready described. 

In  curve  3,  Fig.  6,  the  equivalent  static  load  is  shown 
as  given  by  the  V2  x  1/2  in.  copper  cylinder.  Curve  2  is 
the  average  curve  developed  from  the  space  time  curves 
taken  during  the  tests  of  different  slabs  at  Arlington. 
Curve  1  is  the  curve  worked  out  by  the  acceleration 
method  for  the  equivalent  static  effect  of  the  blow  when 
no  cylinder  is  used,  and  while  there  is  no  relation  be- 
tween the  methods  used  for  curves  1  and  2,  they  agree 
within  about  5  per  cent. 

The  close  agreement  of  curves  1  and  2  furnishes  suffi- 
cient proof  that  a  definite  relation  exists  between  the 
effect  of  impact  force  and  equivalent  static  load.  Curve 
1  gives  the  relation  between  the  equivalent  static  loads 
as  shown  by  the  copper  cylinders  while  curve  No.  2  is 
twice  the  average  impact  forces  as  computed  from  theo- 
retical formulae.  The  difference  between  curves  2  and 
3  represents  the  effect  of  the  copper  cushion.  The  V2  x  V2 
in.  copper  cylinder  values  corrected  by  these  differences 
represent  the  equivalent  static  loads  which  could  be  ex- 
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Fig.    7 — Average    spring    pressure    for    various    heights 

of  fall 

pected  if  no  cylinder  were  used.  From  the  foregoing  it 
can  be  seen  that  there  is  ample  evidence  to  warrant  the 
assertion  that  the  force  of  impact  blows  as  delivered  by 
the  road  impact  machine  can  be  expressed  as  an  equiva- 
lent static  load,  and  thus  is  secured  a  means  of  comparing 
the  resistances  of  pavement  sections  when  subjected  to 
impact. 
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The  Venezuelan  Market  for  Motor 

Vehicles 

An  actual  need  exists  in  the  important  cities  for  omnibus  transportation 
and  the  cattle  areas  offer  a  market  for  trucks.  Road  improvement  is  in  a 
process  of  rapid  development  and  touring  will  soon  become  more  popular. 
Railways  are  inadequate  to  take  care  of  increased  transportation  burdens. 

By  Harry  Chapin  Plummer 


MOTOR  car,  omnibus,  taxicab,  motor  truck  and  trac- 
tor opportunities  in  the  Republic  of  Venezuela  are 
closely  linked  with  the  economic  vitality  and 
progress  of  that  nearest  of  all  South  American  nations 
to  the  mainland  of  the  United  States.  Venezuela  is 
vastly  more  dependent  upon  motor  transportation  than  is 
our  own  country,  because  the  railways  and  electric  trol- 
leys there  have  been  developed  in  nothing  like  the  ratio  to 
the  population  and  area  that  the  rail  and  electric  lines  in 
the  United  States  have  been  developed.  Even  the  1000 
miles  of  superbly  constructed,  but  indifferently  main- 
tained, English,  German  and  native  railways  and  the  very 
few  urban  trolley  lines,  had  accomplished  but  a  feeble 
and  perfunctory  advance  of  the  national  welfare  up  to 
1910  and  1911.  It  was  in  these  latter  years  that  the  start 
was  made  upon  the  building  of  the  magnificent  network 
of  motor  highways,  now  totaling  about  2900  kilometers, 
which  in  the  ensuing  decade  has  well  nigh  galvanized  the 
social  and  business  life  of  the  natal  land  of  Bolivar. 

From  the  facts  as  here  presented  the  inference  might 
be  drawn  that  the  roads  of  Venezuela  offer  an  immediate 
opportunity  for  the  motorist  from  the  North  to  embark 
upon  a  tour  of  the  republic.  In  theory  this  is  possible; 
in  practice  it  cannot  be  counseled.  Several  reasons, 
chiefly  physical,  operate  to  discourage  such  an  idea  at 
the  very  outset. 

In  the  first  place,  the  long-bodied,  ample-roomed  tour- 
ing car  of  the  de  luxe  type  is,  by  reason 
of  its  length,  its  breadth  and  its  low 
structure,  ill-suited  to  the  Venezuelan 
road  system,  wherein  the  frequent 
sharp  turns  and  very  steep  gradient 
place  such  a  type  of  vehicle  at  a  dis- 
advantage— at  least  until  time  has  been 
allowed  for  adjusting  its  physical  con- 
formity to  the  new  conditions  confront- 
ing it.  The  Ford,  the  Hudson-Essex 
and  the  Buick  five  and  seven  passenger 
cars,  and  other  similar  cars,  have 
proved  their  adaptability  to  the  pecu- 
liar contour  of  the  country  traversed  by 
the  main  trunk  line  and  lateral  high- 
ways of  Venezuela.  Nor  even  can  the 
owner  of  one  of  these  several  makes  ex- 
pect to  encounter  a  free  and  unrestrict- 
ed field  for  operation.  Many  peculiar 
local  and  natural  factors  are  automat- 
ically set  against  him.  At  certain  sea- 
sons, the  rains ;  not  a  deterrent  to  travel 
over  the  central  highways  before 
designated,    but    one    to    be    reckoned 


with  by  the  motorist  unacquainted  with  the  roads  and 
the  topography  of  the  country.  At  other,  and  almost 
all  times,  the  mist  and  fog  in  the  mountains  and  the  start- 
lingly  abrupt  changes  of  temperature  experienced  over 
relatively  short  stretches  of  territory.  And  always  there 
is  the  consideration  of  difficul*^^ies  arising  from  travel  after 
dark,  which  may  overtake  one  in  runs,  the  duration  of 
which,  both  as  to  distance  and  time,  may  have  been  under- 
estimated. These  details  are  suggested  not  to  discourage, 
but  rather  to  encourage,  the  idea  of  motor  travel  in  Ven- 
ezuela, by  stressing  the  need  for  intelligent  preparation 
and  prior  understanding.  When  intelligent  preparation 
marks  the  initial  stage  of  a  motor  tour  of  Venezuela,  the 
maximum  of  safety,  comfort  and  pleasure  is  sure  to 
follow. 

Motor  trucks  are  brought  into  the  country,  as  a  rule, 
for  purposes  specifically  different  from  those  that  actuate 
the  importation  of  passenger  cars,  and  usually,  too,  under 
a  more  preconcerted,  if  not  contractual,  arrangement.  The 
experience  of  the  road  engineers  employed  by  the  Venezu- 
elan Ministry  of  Public  Works  has  proved  that  the  three- 
quarter  to  1  ton,  or  even  1^/2  ton  truck  is  the  type  of  com- 
mercial vehicle  best  adapted  to  the  average  highway  of 
the  republic.  It  is  true  that  trucks  of  much  larger  weight 
capacity  are  employed  in  and  about  the  principal  cities, 
but  for  interurban  traffic  and  long  runs,  and  especially  for 
use  on  the  roads  traversing  the  mountains,  the  smaller, 
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more  compact  type  is  conceded  to  present  the  greatest 
measure  of  utility. 

There  are  few  omnibuses  owned  or  operated  in  Vene- 
zuela, but  it  is  no  exaggeration  to  state  that  the  field  for 
that  type  of  vehicle  is  one  of  the  best  in  the  world,  A  very 
few  small  buses  were  put  into  operation  some  years  ago 
and  they  have  since  continued  to  ply  regularly  betweeii 
the  Capitolio,  in  the  center  of  Caracas,  and  Petare,  n 
populous  and  picturesque  suburb  some  twelve  or  thirteen 
kilometers  out.  These  buses  seat  not  more  than  fourteen 
persons — the  seats  run  lengthwise — but  during  the  "rush 
hours"  of  early  morning  and  late  afternoon  traffic  and  on 
Sundays  and  feast  days  they  carry  twenty-five  passengers 
within  and  on  the  steps  and  not  a  few  on  top  and  at  inter- 
vening times  a  sufficient  number  on  each  trip  "to  keep 
going."  And  this  despite  the  fact  that  the  buses  operate 
in  competition  with  a  well-equipped  railway  line  which 
maintains  a  half-hourly  passenger  service  in  each  direc- 
tion between  Caracas  and  Petare  and  at  a  lower  fare  than 
that  charged  by  the  buses. 

Buses  Needed  in  Some  Cities 

There  has  long  been  friction  between  the  Federal 
Government  and  the  monopolies  controlling  telephone, 
electric  light  and  trolley  services  in  Caracas.  These  con- 
cerns are  owned  by  British  capitalists.  Although  the  city 
has  an  almost  ideal  trolley  system,  with  a  five-cent  fare 
and  generous  transfer  privileges  and  a  well-maintained 
schedule,  it  is  no  common  secret  that  the  Government  i? 
seeking  the  first  pretext  to  terminate  the  "stranglehold" 
it  avers  the  Britons  have  obtained  upon  the  public  utilities 
of  the  capital.  When  the  time  arrives  that  any  inroads 
can  be  made  by  the  Government  upon  the  trolley  service, 
buses,  without  doubt,  will  be  the  medium  employed  as  an 
entering  wedge,  since  legal  and  physical  limitations — the 
latter  imposed  by  the  narrow  streets  and  a  fast-growing 
automobile  traffic — would  render  impracticable  the  con- 
struction of  new  and  competing  trolley  lines.  Even  if  a 
threatened  coup  of  this  nature  does  not  materialize  the 
degree  to  which  bus  lines  could  serve  the  newly  populated 
outlying  sections  of  Caracas  are  many  and  obvious. 

A  like  condition  prevails  in  Valencia,  where  an  English 
corporation  operates  a  north-to-south  and  east-to-west 
trolley  franchise,  but  leaving  large  and  thickly  populated 
areas  within  the  squares  formed  by  the  arms  of  this  trac- 
tion cross  without  anything  like  adequate  ti'ansportation 
service.  Several  important  growing  suburbs  would  benefit 
greatly  by  bus  lines.  Another  populous  center  in  even 
greater  need  of  buses  is  the  big  port  city  of  Puerto  Cabello, 
where  there  is  always  an  abundance  of  money  in  circula- 
tion and  which  is  the  seat  of  the  astillero  national,  com- 
bined naval  and  military  machine  shops,  shipyards  and 
dry  dock,  and  the  British-owned  ongelacion  de  came,  or 
refrigerating  plant.  Great  numbers  of  well  paid,  skilled 
workmen  are  employed  in  these  and  other  factory  estab- 
lishments in  Puerto  Cabello  and  all  live  considerable  dis- 
tances back  from  the  waterfront,  where  the  factories  are 
located.  At  present  they  walk  to  and  from  work.  That 
city  has  long  been  a  "live"  trolley  prospect;  it  is  an  even 
better  potentiality  for  bus  traffic.  The  railway  station  in 
Puerto  Cabello  is  about  a  mile  from  the  custom  house, 
steamship  landing  and  the  several  hotels  about  the  water- 
front, and  nothing  but  the  hired  touring  z&r  is  now  avail- 
able for  transportation  between  these  important  points. 
Trains  arrive  twice  daily  at  Puerto  Cabello  from  Valencia, 
while  there  is  an  average  of  daily  arrivals  of  trans- 
Atlantic  and  coastwise  steamers. 

The  real  "bonanza  city"  for  the  installation  of  a  motor- 
bus  service,  however,  is  Maracay,  capital  of  the  State  of 
Aragua,  residential  seat  of  the  President-Eiect  and  Dic- 
tator,   Genera   Juan    Vicente    G6mez,    and    an    industrial 


center  ranking  second  to  Caracas.  Many}  important 
Government  offices  and  bureaus  are  located  at  Maracay, 
which  is  virtually  the  garrison  city  of  the  republic  for  the 
Venezuelan  army.  As  in  Puerto  Cabello,  the  railway  sta- 
tion is  several  blocks  distant  from  the  large  hotel,  which 
happens  to  be  "Venezuela's  least  worst"  and  equally  so 
from  the  residential  section  about  the  hotel. 

Taxicabs  are  an  unknown  quantity  in  the  Venezuelan 
cities,  yet  a  condition  exists  to-day  which  presages  the 
early  advent  of  these  public  carriers.  The  present  hired 
vehicle  for  getting  about  Caracas  is  an  old  French  landau 
type  styled  a  "coche"  and  drawn  by  a  single  horse  and 
afflicted  with  a  gong  which  the  driver  insists  upon  sound- 
ing at  every  revolution  of  the  wheels.  It  is  obsolete  and 
cannot  survive.  It  was  in  its  hey-day  when  Caracas,  not 
so  many  years  ago,  was  an  ill-paved,  ill-lighted,  unsanitary 
city  and  something  light  was  needed  to  negotiate  the 
cobblestones  here  and  the  ruts  and  lakes  of  mud  there. 
In  those  days  one  took  a  chance  with  one's  life  and  limb 
in  venturing  out  of  the  city  proper  into  the  suburbs  in 
any  way  save  on  horseback.  Now  the  beautiful  Paraiso,. 
a  modern  boulevard,  and  any  number  of  admirable  avenues 
and  roads  tempt  the  average  person  to  a  motor-run  at 
night. 

The  only  alternative  for  the  busy  man  by  day  or  the 
pleasure  seeker  by  night  is  the  limousine  hired  from  a 
public  garage.  These  are  availed  of  to  a  considerable 
extent,  but  their  expense  and  size  are  such  as  to  render 
them  unsatisfactory. 

Possibility  of  Taxi  Installations 

Infinitely  better  than  the  slow,  old  caches,  a  taxi  of  the 
type  familiar  to  the  big  American  cities  could  compass 
the  attractive  city  and  suburban  drives  by  day  or  night 
and  prove  to  be  much  swifter  and  more  satisfactory  for 
business  uses  during  bank  and  office  hours. 

Maracay,  Valencia  and  Puerto  Cabello  should  prove  to 
be  excellent  centers  for  the  establishment  of  taxi  services, 
while  La  Guaira,  the  chief  seaport,  has  its  bonafide  oppor- 
tunity for  this  class  of  vehicle  in  the  fact  that  two  im- 
portant resort  communities — Macuto,  "the  Newport  of 
Venezuela,"  and  a  very  attractive  seashore  place,  and 
Maiquetia,  a  rendezvous  for  Caracas'  folk  of  wealth  and 
leisure  when  cool  weather  prevails  in  the  capital  and,  be- 
sides, an  active  industrial  center — are  within  a  quick  taxi 
run,  in  opposite  directions,  of  the  steamship  dock,  custom 
house,  railway  station  and  business  section  of  La  Guaira, 
one  of  the  foremost  of  Venezuela's  commercial  centers.  A 
trolley  line  operates  between  these  three  places,  but  it 
serves  mainly  the  laboring  element  and  holiday  crowds. 

Although  the  English  railway  extending  between 
Caracas  and  La  Guaira  is  a  never-failing  "gold  mine"  for 
its  shareholders,  because  of  the  constantly  increasing 
traffic  between  the  two  cities,  within  a  very  few  years 
there  has  been  a  steadily  growing  number  of  travelers 
between  Caracas  and  American  and  European  centers 
which  have  come  to  make  the  trip  of  36.5  kilometers  (it  is 
only  about  nine  kilometers,  as  the  crow  flies)  by  motor  car 
over  the  magnificently  constructed  zig-zag  road.  This 
because  of  the  stunning  views  to  be  obtained,  the  greater 
comfort  and  the  time  saved.  It  takes  a  little  more  than 
two  hours  to  accomplish  the  journey  by  rail;  a  little  more 
than  an  hour  by  motor-car. 

The  rate  of  depreciation  of  automobiles  and  motor 
trucks  in  the  republic  is  higher  than  in  the  larger  coun- 
tries of  the  North,  but  it  is  not  greater  than  in  many 
parts  of  both  the  United  States  and  Canada,  where  road 
conditions  are  considered  to  be  good,  especially  in  moun^ 
tainous  and  hilly  sections  of  those  countries.  If  a  A'ehicle 
is  maintained  and  used  principally  for  touring  or  service 
in  the  chief  Venezuelan  cities  and  on  the  main  highway 
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system  of  he  republic,  and  granted  that  it  receives  proper 
care  and  attention  upon  the  part  of  its  driver,  not  only 
on  the  road,  but  in  the  garage  and  at  times  when  it  is  not 
actually  running,  and  provided,  also,  that  worn  mechanism 
and  parts  are  replaced  and  cleaning  and  oiling  are  con- 
stant and  regular,  it  should  wear  well  for  almost  as  long 
a  period  as  in  any  but  the  most  highly  developed  road 
regions  of  North  America. 

The  surface  of  the  Venezuelan  roads,  in  and  about 
Caracas  and  the  Federal  District,  Valencia  and  Maracay, 
is  generally  of  cement  or  macadam,  and  on  the  longer 
stretches  of  rural  roadway  a  gravel  is  employed,  which, 
being  resilient,  exacts  no  undue  strain  upon  either  machine 
or  tires.  The  grades  and  the  curves,  without  doubt,  are 
depreciatory  factors,  yet  granted  that  these  are  negotiated 
with  no  more  of  the  caution  and  care  than  are  essential 
to  the  physical  protection  of  the  driver  himself  and  the 
occupants  of  the  car,  they  will  not  prove  to  be  serious 
deterrents  to  the  maintenance  of  a  car  in  a  satisfactory 
condition. 

Engine  over-heating  is  a  common  occurrence,  due  to  the 
intense  heat  of  the  sun  upon  the  metal  forestructure  of 
the  automobile  and  the  fast  running  over  level  stretches 
and  downgrades  and  the  friction  incident  to  hill-climbing. 

In  the  cities  outside  of  Caracas  the  rate  of  depreciation 
will  depend  entirely  upon  the  extent  to  which  a  car  is  run 
on  the  streets  outside  asphalted  or  otherwise  well-paved 
areas.  In  Valencia  or  Puerto  Cabella,  for  instance,  it  will 
be  found  to  be  possible  to  maintain  a  car  in  admirable 
condition  for  almost  an  indefinite  period,  provided  the 
poorly  paved  streets,  the  number  of  which  is  being  quickly 
reduced  in  those  two  communities,  are  avoided.  This  is 
true,  probably  in  an  even  greater  degree,  of  Maracay,  and, 
certainly,  it  is  equally  true  of  La  Guaira  and  Macuto  and 
Maiquetia. 

Motor  trucks  naturally  are  subject  to  a  greater  degree 
of  depreciation  in  the  cities  of  the  interior  than  are 
passenger  cars,  since  it  is  the  streets  in  the  "downtown," 
or  business  section  of  each  community,  having  cobbled 
pavements  or  being  mere  dirt  roads  more  or  less  neg- 
lected and  subject  to  furrowing  by  heavy  rains  in  the 
season,  that  they  have  to  negotiate.  Nevertheless,  Caracas, 
Maracay  and  Puerto  Cabello,  three  of  the  best  paved  cities 
in  Venezuela,  will  show  any  number  of  trucks,  up  to  five 
tons  capacity,  of  varying  sizes  and  makes,  that  have  long 
served  their  owners  and  are  continuing  to  do  so  because 
of  the  clean,  level,  cement  or  oiled  natural  dirt  thorough- 
fares over  which  they  are  operated. 

First  of  Venezuela's  economic  problems  is  cattle  raising ; 
the  second  is  cattle  transport.  Extreme  difficulties  lie  in 
the  way  of  the  successful  movement  of  livestock  from  the 
vast,  sea-like  grazing  areas  far  in  the  interior  to  the  tide- 
watet"  outlets  at  Puerto  Cabella  and  Ocumare  de  la  Costa 
— the  latter  a  new  free  port  but  recently  established  by 
the  Government. 

The  grazing  lands  begin  at  points  within  thirty  kilo- 
meters south  of  the  Caribbean  coast-line,  on  the  upland 
llanuras  immediately  beyond  the  mighty  wall  formed  by 
the  coastal  spur  of  the  Andes  Mountains,  and  extend  for 
hundreds  of  kilometers  over  those  llanuras,  over  a  second 
and  smaller  range  of  mountains,  and  over  the  llanos,  or 
great  plains,  to  the  Orinoco  and  the  Apure,  Arauca  and 
other  tributaries  of  that  great  stream.  Of  course,  by  far 
the  majority  of  cattle  are  raised  on  the  llanos  proper,  far 
to  the  south  of  the  llanuras,  or  highland  plains,  and  the 
second  range  of  mountains  referred  to.  A  fair  propor- 
tion of  cattle  find  their  outlet  through  Ciudad  Bolivar 
and  other  Orinoco  ports,  whence  they  are  transported  by 
steamer  to  the  British  Island  of  Trinidad,  off  the  Vene- 
zuelan coast  and  the  Delta  of  the  Orinoco.  At  Port-of- 
Spain  they  are  slaughtered  in  a  large  British  plant.    The 


major  number  of  cattle,  however,  move  northward  over 
the  llanos,  as  the  dry  semestre  draws  to  its  close,  and  con- 
verge at  a  point  called  "La  Boca  de  los  Llanos,"  (the 
Mouth  of  the  Llanos),  approximately  165  kilometers  from 
the  coast.  They  have  come  from  the  llanos  under  an 
equatorial  sun,  usually  under  conditions  of  drought  and 
dust  and  the  long  journey  on  the  hoof  has  spelled  but  one 
thing— depreciation.  Thenceforth  this  is  increased,  be- 
cause the  benefits  of  the  cooler  and  more  moist  climate 
of  the  higher  altitude  are  offset  by  literal  climbing  of  the 
interior  range  of  mountains.  Then  they  must  continue 
their  "run"  across  the  llanuras,  under  trying  conditions 
of  temperature  and  atmosphere,  to  the  great  coastal  range 
and  thence  to  Puerto  Cabello  or  Ocumare  they  encounter 
a  climb,  followed  by  a  steep  descent,  that  reduces  their 
qualities  as  beef  pretty  nearly  to  the  minimum  by  the 
time  they  enter  the  run-way  to  the  killing  establishment 


Many  of  the   best  roads  parallel   railway   lines.     This  will  aid  rather 

than    hinder    truci<    transportation    development,    however,    since    the 

railways    are    constantly    becoming    less    capable    of    handling    traffic 

between    major   commercial    points 

at  the  former  city  or  reach  the  point  of  embarkation  at 
either  port. 

Three  splendid  lateral  motor  highways  extend  from 
Caracas,  Maracay  and  Valencia,  the  chief  cities  of  the 
llanuras,  to  their  respective  seaboard  gateways,  La  Guaira, 
Ocumare  de  la  Costa  and  Puerto  Cabello,  but  the  grades, 
the  frequent  curves,  the  marked  changes  of  temperature 
between  the  starting  point  on  the  llanuras  and  the  apex  of 
the  watershed  and  between  the  watershed  and  the  coast 
ports,  the  danger  of  loss  by  the  falling  of  animals  over 
the  dizzy  edges  of  considerable  stretches  of  the  roadways, 
as,  also,  from  reckless  driving  of  motor  cars  on  the  roads, 
render  the  movement  of  cattle  on  ihe  hoof  one  of  increas- 
ing hazard.  In  fact,  there  now  is  relatively  little  live- 
stock traffic  between  Caracas  and  La  Guaira,  that  being 
no  longer  an  outlet  for  the  industry  and  automobile  and 
vehicular  movement  having  become  so  aense  as  to  imperil 
animals  en  route.  Next  in  this  respect  comes  the  road 
between  Valencia  and  Puerto  Cabello,  which  is  the  main 
artery  for  cattle  to  the  coast  to-day.  The  Caracas-La 
Guaira  railway  and  the  Valencia-Puerto  Cabello  railway 
transport  very  little  livestock. 

By  reason  of  a  negligible  volume  of  other  traffic  and  the 
fact  that  the  Maracay-Ocumare  highway,  but  lately  com- 
pleted, was  built  expressly  wnth  the  idea  of  the  accommoda- 
tion of  cattle  in  mind,  that  road  offers  much  better 
facilities  for  their  passage  on  the  hoof.  However,  the 
refrigerating  plant  at  the  port  thus  far  has  only  been 
projected,  while  the  volume  of  stock  "run"  to  Ocumare 
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for  ultimate  shipment  from  that  point  up  to  date  has  been 
inconsequential. 

Extraordinary  as  it  may  appear,  for  some  time  plans 
have  been  seriously  considered  in  Venezuela  for  the  build- 
ing of  an  aerial  cable  line  between  those  two  points,  by 
which  two  or  three  animals  might  be  taken  at  a  time  in 
cages  up  the  appreciably  sharp  ascent  from  Maracay  to 
the  cumbre,  or  summit,  and  then,  by  a  much  sharper 
descent,  to  the  ship's  side  at  Ocumare.  The  greatest 
secrecy  attended  the  examination — a  secrecy  so  profound 
that  every  man,  woman,  boy  and  girl  in  the  i-epublic 
shared  it. 

Of  course  the  motor  truck  will  be  found  to  be  the  solu- 
tion of  this  problem,  because  the  cost  of  adequate  railway 
facilities  over  the  route  in  question  would  be  prohibitive 
in  these  days  of  soaring  material  and  labor  figures. 

Spasmodic  attempts  have  been  made,  always  at  "long 
distance,"  by  one  or  two  American  motor  truck  manu- 
facturers to  develop  this  interesting  situation,  but  it 
is  understood  that  the  reason  all  bids  heretofore  made 
from  this  country  have  failed  is  because  they  have  con- 
templated five-ton  trucks.  Such  a  capacity  the  road,  as 
constructed,  would  not  stand.  It  is  very  much  to  be 
doubted  if  the  Ministry  of  Public  Works,  which  is  the 
deciding  factor  in  the  case,  would  sanction  the  use  of 
trucks  greater  than  2V2  tons,  and  two-ton  trucks  prob- 
iibly  would  come  nearer  the  mark.  But  between  these  two 
figures  a  vehicle  eventually  will  be  evolved  and  designed 
that  will  economically  and  efficiently  realize  this  vital  issue 
in  the  Venezuelan  livestock  industry,  which  is  largely  con- 
trolled by  General  Gomez,  Dictator  and   President-Elect. 

If  the  hypothetical  question  were  to  be  asked  by  an 
American  manufacturer  of  passenger  or  business  motor 
vehicles  as  to  the  procedure  that  should  be  followed  to 
realize  a  market  in  Venezuela,  the  response  would  well  be: 
send  down  to  that  country  a  scout,  an  intelligent  Amer- 
ican trained  in  the  mechanics,  as  well  as  the  sales  routine, 
of  the  business.  Give  him  time  and  scope  to  study  the 
situation  and  to  report  back.  Have  him  survey  the  re- 
markable industrial  field  in  the  "motoring  area"  of  the 
republic — the  coffee,  sugar,  cacao,  balata  (rubber),  wood. 


cotton  and  tobacco  production,  the  cattle  raising  and  the 
fast  sprouting  manufacturing  activities — and  try  to  ar- 
rive, in  each  instance,  at  the  existing  type  of  vehicle  most 
suited  to  the  needs  of  that  industry,  considering  its  pe- 
culiar physical  operations,  its  environment,  and  all  re- 
lated questions  of  climate,  altitude,  the  topographical 
formation  of  the  country  about  the  seat  of  the  industry, 
road  structuring  and  conditions,  the  nature  of  labor  to  be 
depended  upon  for  the  use,  the  care  and  the  upkeep  of 
the  car,  and  like  details  of  a  relevant  and  pertinent  char- 
acter. After  the  mechanical  specialists  and  export  de- 
partments have  developed  a  "program,"  send  down  the 
highest  executive  of  the  organization  that  may  be  spared 
to  develop  a  "point  of  contact"  with  the  business  interests 
in  Venezuela  to  be  singled  out  for  service.  Big  con- 
tracts in  Venezuela  can  be  underwritten  only  by  a  man 
having  the  experience  and  business  knowledge,  and,  even 
more  important,  the  immediate^  authority  to  act  without 
useless  cabling  and  detailed  correspondence.  That  man  must 
be  one  of  standing  and  prestige  and  social  qualities.  It  is 
infinitely  better  that  he  speak  the  language,  but  that  is  not 
imperative.  Business  has  been  done  in  Venezuela  by  men 
who  scarcely  could  order  their  breakfast  in  Spanish,  Good 
fellowship  and  a  nice  regard  for  the  amenities  of  society 
are  a  prime  factor  in  supplanting  the  specific  appeal  of  a 
given  product  and  credit  considerations. 

There  are  American  and  native  wholesale  and  retail 
houses  of  the  highest  rating  and  proved  responsibility  to 
which  agencies  may  be  allotted  by  correspondence  after  the 
usual  investigation.  But  the  most  satisfactory  and  last- 
ing business  results  are  to  be  secured,  even  if  through  the 
agency,  by  the  visit  to  the  country  of  an  accredited  repre- 
sentative of  the  manufacturer  whose  executive  position 
at  home  may  be  shown  to  be  so  exalted  as  not  only  to 
command  the  respect  and  attention  of  the  business  inter- 
ests to  be  invited  to  trade,  but  to  create  a  sense  of  implied 
recognition  and  compliment  in  the  delegation  of  one  of 
the  actual  principals  to  the  making  of  connections  in  that 
particular  and  very  desirable  market,  now  only  in  the 
infant  stages  of  development  by  the  American  automotive 
industries. 


Automobile  Factories  Wanted  in  Jugoslavia 


AMERICAN  capital,  machinery  and  executive  talent 
could  well  be  employed  in  Jugoslavia,  according  to 
a  report  from  Consul  Thomson  at  Zagreb.  Automobile 
factories  are  among  the  ones  specifically  mentioned  as 
being  industrial  plants  for  which  there  is  an  urgent  need. 
American  capital  is  especially  desired,  the  report  points 
out,  because  no  political  motives  are  suspected  and  con- 
fidence is  accorded  to  American  business  men.  Fui'ther- 
more  about  700,000  native  workmei,  from  the  district  have 
their  homes  in  the  United  States  and  the  great  influx  of 
their  money  remittances  to  relatives  at  home  is  one  of 
the  financial  assets  of  the  region. 

With  regard  to  labor  conditions  in  Jugoslavia,  a  govern- 
ment order  limits  hours  of  labor  to  eight  a  day  in  plants 
employing  more  than  five  men.  The  price  of  labor,  at 
present  rates  of  exchange,  runs  from  50  cents  to  $1.50 
a  day.  Strikes  are  unusual  and  all  strikes  having  a 
political  or  radical  socialistic  tendency  ire  forbidden  by 
the  government.  Six  months  imprisonment  may  be  im- 
posed upon  any  person  who  attempts  to  prevent  others 
from  working. 

A  foreign  firm  desiring  to  work  in  Jugoslavia  must  first 
organize  itself  in  the  form  of  a  joint-stock  company  and 
register  before  the  competent  court  in  the  district  where 
the  business  is  to  be  located;  a  concession  to  operate  the 
business  must  be  secured  from  the  Government  at  Bel- 


grade, Serbia.  Relatively  high  taxes  are  imposed  in  con- 
nection with  these  formalities  and,  in  addition,  there  are 
local  communal  taxes.  Export  restrictions  include  heavy 
export  duties  and  taxes  upon  the  volume  of  business  of 
the  exporter.  Under  existing  laws  an  exporter  must  give 
a  guaranty  that  he  will  bring  in^o  Jugoslavia  the  equiva- 
lent, in  foreign  values  obtained  abroad,  of  the  goods  ex- 
ported. These  various  minute  regulations,  subject  to  fre- 
quent changes  without  notice,  constitute  the  only  serious 
barrier  to  American  capital  in  Jugoslavia. 

The  steady  depreciation  in  local  exchange  has  a  tendency 
to  reduce  the  price  of  labor  and  other  costs,  if  such  costs 
are  calculated  in  American  or  British  currency.  It  also 
decreases  the  purchasing  power  of  the  local  population 
with  respect  to  purchases  of  American  goods. 


Sierra  Leone  Improving  Roads 

AT  present  the  number  of  cars  and  trucks  running  about 
Freetown,  Sierra  Leone,  only  totals  100,  says  a  Brit- 
ish Colonial  report.  Outside  Freetown,  nothing  but  light 
vehicles  can  operate.  The  Protectorate,  equalling  South 
Carolina  in  size,  is  gradually  extending  its  road  system, 
and  motor  highways  are  receiving  special  attention.  Sierra 
Leone  has  many  rivers  capable  of  carrying  vessels  of  shal- 
low draught,  and  motor  boats  should  find  a  market. 
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What  Some  Dealers  Are  Thinking 

All  of  the  speeches  during  show  weeks  were  not  made  hy  factory  execu- 
tives. Some  dealers  had  their  own  little  talk  to  make.  They  didn't  get 
up  and  speak  out  in  meeting,  but  they  told  it  to  one  another  rather  freely. 
Here  is  what  a  few  had  to  say  when  talking  together  informally. 


I 


T  is  sometimes  possible  and  always  helpful  for  car 
manufacturers  to  achieve  the  expressed  desire  of 
Bobby  Burns: 

"Oh  wad  some  power  the  giftie  gie  us 
To  see  oursels  as  ithers  see  us! 
It  would  frae  monie  a  blunder  free  us, 
And  foolish  notion." 

It  is  advantageous  to  know  the  honest  opinion  of  those 
with  whom  we  are  doing  business,  even  though  we  feel 
that  there  is  good  reason  for  disagreeing  with  that  honest 
opinion  in  various  ways. 

There  have  been  many  luncheons  and  dinners  tendered 
by  manufacturers  to  dealers  within  recent  weeks,  and  at 
these  gatherings  many  interesting  conversations  have 
taken  place  that  were  not  audible  to  those  at  the  speakers 
table.  The  conversation  which  took  place  between  a  group 
of  some  six  or  seven  dealers  within  speaking  range  of  the 
writer  at  one  of  these  functions  is  worth  presenting  to 
the  manufacturers  as  rather  typical  of  the  sentiments 
that  were  heard  elsewhere  during  show  week.  For  the 
sake  of  facility  in  presentation  the  words  are  put  into  the 
mouth  of  a  single  dealer,  although  the  sentiments  were 
endorsed  by  the  other  dealers  present.  The  function  was 
held  by  a  well-known  manufacturer  of  a  standard  make 
car;  a  manufacturer  who  has  been  recognized  throughout 
the  industry  as  an  intelligent  merchandiser  and  a  sound 
conservative  business  man.  And  here  is  what  this  typical 
dealer  had  to  say: 

"That  was  a  great  meeting  we  had  in  the  other  room, 
wasn't  it?  The  sales  manager  gives  us  a  long  talk  about 
how  to  sell  cars;  he  talks  about  merchandising  methods; 
the  proper  way  to  demonstrate  the  car  we  are  selling. 

"Then  the  chief  engineer  tells  us  about  the  wonderful 
mechanical  developments  which  have  been  made  in  the 
car;  talks  about  new  models  and  the  excellent  product 
which  is  being  given  us  to  sell. 

"But,  did  you  hear  a  word  about  used  cars?  Not  on 
your  life !  The  used  car  is  the  only  thing  that  is  worrying 
us  right  now.  If  they  can  tell  us  how  to  get  rid  of  the 
stock  of  used  cars  we  have  on  hand,  we  can  sell  the  new 
ones  quick  enough.  I  don't  have  to  use  any  special  selling 
or  demonstration  methods  to  sell  the  Sennett  car.  A  man 
comes  into  my  salesroom  and  says,  'How  much  will  you 
give  me  for  this  old  tin  can  of  mine?'  If  I  give  him  what 
he  wants,  the  sale  is  made. 

"I  can't  take  any  more  used  cars  in  trade.  I've  been 
bled  white,  and  so  has  every  other  dealer  I  know.  We 
made  big  profits  a  year  or  so  ago,  but  the  factories  have 
taken  them  away  from  us.  We've  been  cleaned  out  right. 
"The  sales  manager  just  announced  that  the  factory  had 
been  operated  at  70  per  cent  of  capacity  during  1921  and 
thanked  us  for  our  help  in  making  the  record  possible. 
I'll  say  we  helped.  Do  you  know  what  that  70  per  cent 
meant  to  us  dealers.  It  meant  that  we  tied  up  all  our 
money  in  used  cars  and  that  we  are  through  now.  I 
wonder  what  they  think  they  are  going  to  do  during  1922. 


They  can't  bleed  us  any  more;  we  don't  have  the  money 
and  the  banks  have  shut  down  on  us.  And  this  is  the 
situation  with  every  dealer  in  my  town. 

"We  had  to  take  the  cars  they  shipped  us.  And  we  paid 
cash  for  them.  The  factory  is  cold-blooded  about  it.  If 
you  don't  take  them,  you  lose  your  dealership. 

"This  company  has  the  highest  type  dealers  in  the  busi- 
ness, but  I'll  bet  there  isn't  $100,000  in  real  money  among 
the  whole  crowd. 

"Assets?  Yes,  they  have  plenty  of  assets  in  the  form 
of  used  cars,  but  they  can't  realize  on  them.  I  can't 
possibly  afford  to  take  a  used  ear  in  trade. 

"My  quota  for  1922,  given  me  by  the  factory,  is  100  cars. 
At  the  very  best  I  can  make  thirty  sales  to  people  who 
have  not  owned  cars  before.  The  profit  from  these  sales 
will  not  pay  my  overhead.  And  I  can't  afford  to  trade  on 
any  basis,  because  I  can't  get  rid  of  my  used  cars  and  have 
to  pay  cash  for  the  new  ones. 

"Could  I  get  rid  of  those  used  cars  and  be  on  a  sound 
basis  for  going  forward  if  I  didn't  have  to  take  any  cars 
for  six  months?  Yes,  I  could.  And  I  could  go  ahead  all- 
right  if,  after  having  a  chance  to  clean  out  my  present 
stock,  I  had  cars  given  to  me  at  the  rate  at  which  I  could 
reasonably  be  expected  to  sell  them. 

"There  is  one  thing.  The  dealers  in  this  organization 
have  a  real  car  to  sell  and  if  we  can  ever  get  over  this 
used  car  situation,  we  will  be  all  right.  I  wish  the  factory 
would  stop  publishing  this  house  organ  designed  to  tell  us 
how  to  sell  cars  and  give  us  pep  and  take  that  money  to 
help  us  out  on  the  used  car  situation.  These  dinners  and 
things  are  all  right,  too,  but  they  aren't  doing  us  any  good. 
The  factories  have  got  to  give  the  dealers  a  chance  to  get 
out  from  under  their  used  car  stock.  The  situation  is  the 
same  with  all  the  dealers  I  know.  The  used  car  is  the  only 
thing  that  we  are  interested  in  just  now." 


There  is  another  side  to  this  situation,  of  course,  and 
the  sentiments  of  this  dealer  are  not  entirely  justified. 
Nevertheless,  the  fact  that  many  dealers  feel  just  this  way 
makes  an  understanding  of  this  vie^vpoint  of  vital  interest 
to  every  automobile  manufacturer.  It  is  with  this  thought 
that  the  opinion  is  presented. 


Unfavorable  Taxicab  Rules  in  Calcutta 

THE  use  of  American  motor  cars  rated  at  more  than 
20  hp.,  and  with  a  turning  radius  of  more  than  30 
feet,  as  taxicabs  in  Calcutta,  is  endangered  by  a  local 
rule  put  into  effect  as  of  November  1,  by  the  Municipality 
of  Calcutta. 

The  American  Consul  in  Calcutta  was  requested  by  the 
Automotive  Division  of  the  Bureau  of  Foreign  and  Domes- 
tic Commerce  to  protest  a  rule  excluding  taxicabs  which 
exceed  20  hp.  R.  A.  C.  rating,  and  30  feet  turning  radius, 
as  soon  as  this  proposed  legislation  was  learned  of.  The 
American  Consul  has  not  been  successful  in  his  endeavors 
as  yet. 
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Common-Sense  Methods  Mean 
Automotive  Prosperity 

This  practical  timely  speech  takes  its  place  alongside  Nerval  Hawkins's 
recent  "Service"  talk  as  one  of  the  really  significant  utterances  concerning 
the  automotive  industry.  Grant  says  manufacturers  must  be  prepared  to 
operate  at  a  profit  and  at  the  same  time  sell  less  units  if  they  are  to  succeed 
in  the  next  few  years.    Ways  and  means  are  outlined. 

By  R.  H.  Grant* 


I  BELIEVE  that  we  can  look  forward  into  the  future 
with  optimism.  Let  us  examine  the  case  and  see 
whether  we  have  any  grounds  for  coming  to  that 
conclusion.  In  order  to  do  that  we  must  go  back  to 
1914.  This  is  old  stuff;  you  have  read  it  lots  of  times; 
you  have  thought  it  lots  of  times,  but  in  order  to  make 
the  picture  complete  and  see  whether  I  can  build  my 
case  it  is  necessary  to  get  this  as  an  underpinning  and 
a  background. 

In  1914  this  country  was  having  a  hard  time  to  sell 
goods.  At  that  time  I  happened  to  be  sales  manager  of 
the  National  Cash  Register  Company.  We  had  a  good 
selling  force,  a  powerful  selling  force,  but  we  were  hav- 
ing a  difficult  time  in  disposing  of  our  product  in  the 
quantities  that  we  used  to,  because  the  retail  merchant 
to  whom  we  sold  was  in  difficulties.  The  reason  that  he 
was  in  difficult  straits  at  that  time  was  because  we  had 
a  new  tariff  law  which  had  just  become  effective,  and 
this  country  was  being  flooded  with  goods  and  we  could 
not  keep  our  own  factories  running.  The  goods  from 
abroad  were  taking  the  place  of  the  goods  that  we  form- 
erly manufactured  in  1911,  '12  and  '13,  and  those  of 
you  who  were  sales  managers  at  that  time  may  remem- 
ber that  in  October  of  1913  we  began  to  find  a  resistance 
such  as  we  had  not  found  since  1907. 

Along  in  1915  that  condition  all  changed.  Why  did  it 
change?  Because  the  war  started,  because  the  countries 
of  Europe  were  engaged  in  a  battle  and  quit  sending  any 
goods  to  this  country.  There  was  a  tariff  wall  set  up, 
the  strongest  we  had  ever  known — an  artificial  one  be- 
cause it  was  caused  by  the  fact  that  the  shops  over  there 
were  not  thinking  about  turning  •.  ut  things  to  sell  to  us; 
they  were  thinking  about  winning  the  war. 

On  top  of  that  there  was  a  demand  such  as  we  had 
never  known  before  for  our  goods,  and  we  began  send- 
ing them  across  the  ocean  as  fast  as  the  ships  would 
carry  them. 

On  top  of  that  there  came  higher  wages,  a  larger  pur- 
chasing power  on  the  part  of  domestic  consumers.  So 
we  stood  in  a  position,  from  1915  until  after  the  Armis- 
tice, of  shutting  off  the  importation  of  i:oods  that  we  had 
previously  bought  in  other  countries.  We  were  shipping 
tremendous  quantities  of  all  sorts  of  goods  abroad;  we 
were  in  such  a  state  of  prosperity  and  wages  were  so 
high  that  the  consumption  of  the  people  at  home  was  in- 
creased very  materially  over  what  it  had  ever  been  before. 

♦Gfineral  manapor,  DoUo-T.isrlit  Co.  Condensed  from  a  paper  read 
at  the  annual  Chicago  dinner  of  the  S.  A.  E. 


Under  such  circumstances  it  was  a  matter  of  whether 
or  not  we  could  fill  the  orders.  We  were  in  the  strongest 
sellers'  market  that  we  had  ever  seen. 

The  Armistice  was  signed.  It  should  have  been  evi- 
dent to  all  of  us  that  conditions  would  change.  We 
slowed  up,  we  watched  and  waited,  and  we  got  a  little 
different  condition  for  two  or  three  months,  and  then 
all  of  a  sudden  we  got  considerably  more  business  than 
we  did  before. 

In  analyzing  the  situation  we  had  forgotten  that 
in  filling  the  demands  of  Europe  we  had  been  hold- 
ing back  our  domestic  filling  of  orders.  Consequent- 
ly, that  wonderful  period  that  came  after  the  first 
slowing  up  after  the  Armistice  came  on  account  of 
the  fact  that  there  was  a  delay  in  taking  care  of 
home  consumption.  We  took  care  of  that  home  con- 
sumption, and  economic  principles  began  to  act. 

We  got  just  as  busy  as  we  could  to  create  all  the 
sales  activity  we  could.  Most  of  us  were  not  in 
shape  at  that  time  to  do  anything  with  the  prices. 
Most  of  us  had  big  fixed  charges  to  take  care  of.  We 
expanded,  our  properties  were  bigger,  maybe  we  had 
some  borrowed  money.  We  were  just  in  that  condition 
in  many  instances  where  it  took  that  anticipated  bunch 
of  sales  to  carry  along  these  expansive  methods  and 
these  large  organizations  so  we  woke  up  in  January 
with  this  in  front  of  us:  we  have  got  to  cut  our  overhead. 
Some  people  hopped  away  back  in  the  fall,  and  if  not 
back  in  the  fall,  at  least  in  Jaiiuary,  and  cut  their  over- 
head as  low  as  they  could  and  got  their  operations  on  the 
safest  and  soundest  basis  they  could,  and  they  took  every 
means  at  their  disposal  to  decrease  their  inventories  and 
get  down  to  some  kind  of  a  reasonable  inventory  basis. 

They  began  to  do  the  sound  thing,  and  that  was  a  soun- 
der thing  by  a  great  deal,  even  though  it  entailed  hard- 
ship and  loss  and  was  one  of  the  most  difficult  things 
that  the  managers  of  business  in  this  country  ever  had 
to  do;  nevertheless  it  was  a  sounder,  saner  thing  than  we 
did  in  the  previous  fall,  early  in  the  fall  when  we  should 
have  been  doing  that  thing  but  hoped  against  hope  that 
this  tremendous  volume  of  sales  would  come.  Well,  we 
have  been  through  a  year  of  that  liquidation  and  it  has 
been  a  hard,  tough  year  in  many,  many  instances,  but 
we  have  done  wonderful  jobs,  generally  speaking. 

I  want  to  say  that  the  plant  to-day  that  cannot 
sell  less  product  before  it  comes  to  the  turning  point 
between  profit  and  loss  is  in  a  very  bad  way. 
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Now  as  to  that  optimism  business.  We  have  been 
through  a  period  of  liquidation.  It  started  in  the  basic 
materials.  It  hit  wool  and  leather  and  cotton  and  cop- 
per and  such  basic  things  before  it  hit  the  articles  that 
we  sell.  It  has  been  going  on  and  on  until  in  foreign 
production  and  in  a  lot  of  our  basic  materials  we  are 
practically  down  to  pre-war  prices. 

As  to  the  consumption  abroad  of  our  products,  there  is 
one  cause  for  great  optimism  that  exists,  and  that  is 
that  in  the  consumption  of  basic  raw  materials,  the  ship- 
ments to  Europe  have  fallen  off  in  quantity  but  very, 
very  little. 

On  farm  products,  which  I  happen  to  know  more  about 
than  other  things,  being  in  the  farm  business,  there 
was  only  6  per  cent  less  of  grain  that  went  to  Europe 
in  the  first  nine  months  of  1921  than  in  the  first  nine 
months  of  1920.  There  was  a  falling  off  of  values,  to  be 
sure,  because  the  stuff  didn't  cost  so  much,  but  there  was 
only  6  per  cent  less  shipped;  in  other  words,  Europe  has 
not  been  hit  so  hard  but 
what  she  still  has  a  vast  pur-     'j:::^:::::^::::::::::::::::::^::::::^:::^^:!:^ 

chasing  power  for  those  raw 
materials  that  she  absolutely 
has  to  have. 

If  we  are  going  to  get  pros- 
perous conditions  in  this 
country  we  have  got  to  get  the 
farmer  back  into  buying 
goods,  and  the  farmer  is  going 
to  come  back  buying  goods  for 
the  reason  that  a  great  part  of 
the  surplus  that  is  produced 
Europe  will  take,  and  every  in- 
dication is  that  she  will  take 
just  as  much  this  year  as  she 
did  last  year. 

Did  I  think  that  liquidation 
was  going  to  proceed  com- 
pletely to  its  ultimate  limit, 
then  I  would  say  it  would  be 
two  or  three  years  before  we 
could  get  into  the  same  opti- 
mistic frame  of  mind  that  we 
■can  get  into  now  if  we  under- 
stand the  situation. 

Along  about  this  spring  it 
looks  to  me  like  we  are  going  to  take  the  path  of  least 
resistance.  Already  your  wholesale  prices  are  showing  a 
tendency  upward.  They  started  a  few  weeks  ago;  they 
tumbled  back  again ;  they  are  going  to  take  another  start, 
and  we  are  going  to  do  business  again  in  fair  volume — no 
boom-time  basis,  none  of  your  inflation  stuff,  but  prices 
in  certain  lines  that  have  not  been  liquidated  will  still 
keep  on  coming  down.  We  used  to  be  on  the  tenth 
story  in  the  war.  We  have  hit  down  about  the  fourth 
story  now.  We  are  going  to  stop  a  while  and  do  a  fair 
volume  of  business  on  the  fourth  story,  and  after  we 
have  done  it  there  for  a  few  months,  we  are  going  to 
have  another  slowing  up  period  and  come  down  to  the 
third  story  and  finally  one  of  these  days  we  are  going 
to  get  down  to  the  ground. 

That  is  the  thing  that  has  happened  in  the  past  in 
similar  situations.  Never  did  liquidation  run  to  a  point 
where  everybody  was  evened  up  before  business  resumed 
itself  again.  It  won't  this  time,  I  believe,  and  I  think 
if  you  will  consult  the  best  authorities  on  that  subject 
you  will  find  them  in  agreement  with  that  principle,  and 
that  is  why  I  am  optimistic  on  the  coming  year. 

This  is  the  time  when  the  head  of  a  business  ought 
to  be  surrounded  by  at  least  four  good  business  men 
working  hand  in  glove  with  it.     I  think  that  in  the 


ERE    are   a    few   of   the   major    points 
made  by  Grant  in  his  outline  of  neces- 
sary   steps    for    automotive    manufacturers 
during  1922: 

1.  Be  prepared  to  make  a  profit,  although 
fewer    units   are    manufactured. 

2.  Promote  greater  correlation  of  financial, 
sales,  production  and  engineering  depart- 
ments. The  head  of  each  of  these  depart- 
ments should  have  a  good  working  knowl- 
edge of  the  problems  of  every  other  de- 
partment. 

3.  Budget  organization  expenditures  and 
stick  to  the  budget. 

4.  Analyze  markets,  and  merchandise  the 
product  only  where  it  can  be  sold  at  a 
profit.  Study  is  necessary  if  this  is  to  be 
done. 

5.  Make  only  such  production  changes  as 
will  show  an  immediate  saving.  Let  those 
changes  wait  a  while  which  will  take  ten 
years  to  pay  for  themselves. 


past  we  have  been  too  highly  specialized  in  our  four 
departments.    My  idea  of  running  a  business  is  that 
there  should  be  a  head,  then  there  should  be  a  finan- 
cial man,  then  there  should  be  a  manufacturing  man, 
there  should  be  an  engineer  and  there  should  be  a 
salesman.    I  believe  that  in  our  past  operations  great 
extravagances  have  often   been   set   up   because   we 
had  four  specialists  in  that  line  all  working  to  their 
own  ends  and  disregarding  the  interests  of  the  other 
fellow.    To-day  we  come  to  a  point  where  those  four 
men  should  know  something  about  each  other's  busi- 
ness  and   they   should   co-operate   and   give    us   the 
best  team  play  that  is  in  them, 
I  believe   that   every   business  these   days   should   be 
budgeted.     I  believe  that  the  comptroller  of  every  busi- 
ness should  have  passed  in  to  him  a  statement  fifteen 
days  before  the  month  in  which  the  money  is  going  to 
be  spent,  showing  just  exactly  what  every  department 
head  is  going  to  spend.     I  believe  that  should  be  gone 

over  and  that  the  man  should 

not  be  permitted  to  spend  the 

money  until  that  budget  has 
been  OK.'d  and  questioned  and 
considered  by  the  comptroller. 
I  don't  believe  that  any  man 
running  a  business  has  any 
right  to  have  a  fellow  come 
up  to  him  and  say,  "I  think 
we  need  a  new  floor  in  here," 
and  reply,  "Yes,  go  on  and 
put  it  in." 

It  is  my  inclination  to  be- 
lieve that  in  the  selling  end 
of  the  business  sales  are  go- 
ing to  be  diflficult.  Sales  were 
diflicult  in  1911,  '12  and  '13, 
but  we  got  a  good  volume.  We 
were  pretty  keen  as  salesmen 
in  those  days;  we  were  pretty 
hard;  we  were  well  exercised. 
We  got  out  of  practice  during 
the  war;  we  have  got  to  admit 
that;  things  came  too  easy, 
and  we  are  pretty  much  out  of 

practice    yet.      Some    men — I 

will  refer  to  our  own  busi- 
ness— absolutely  laid  down  under  the  conditions  and  did 
not  try  to  sell  anything;  they  don't  know  whether  they 
can  or  not;  they  are  just  overcome,  so  they  are  laying  on 
their  franchise.  Other  men  were  of  sterner  stuff;  they 
went  out  and  met  the  conditions  and  they  got  reoults. 

What  should  we  be  doing  in  the  sales  end  of  the  busi- 
ness? First,  the  management  of  the  business  k^awA,  by 
the  way,  the  chief  engineer  ought  to  know  something 
about  the  selling,  and  so  should  the  treasurer,  as  well  as 
other  executives)  should  sit  down  and  analyze  what  the> 
have  got  to  do.  A  great  mistake  that  all  of  us  can  make 
this  year  is  trying  to  do  impossible  things  in  selling  goods. 
I  can  take  you  to  a  section  of  the  country  where,  in  our 
particular  business,  if  you  spent  $100,000  in  sales  over- 
head you  would  come  out  at  the  end  of  the  year  with 
about  as  many  lighting  plants  as  two  good-sized  fellows 
could  sell  under  normal  conditions.  It  isn't  in  the  woods 
in  those  particular  territories.  Why  should  we  make  the 
mistake  of  burning  up  a  lot  of  money  trying  to  do  the 
impossible  thing? 

But  that  is  not  the  general  condition.  There  are 
thousands  of  communities  where  sales  can  be  made. 
Let  us  pick  them  out;  let  us  put  the  best  one  at  the  top 
and  the  next  one  down  below  and  so  forth,  and  get  them 
listed  according  to  their  resistance.     Let  us  not  burn 


288 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


February  9,  1922 


up  a  big  advertising  appropriation  advertising  to  dead 
ones.  Let's  take  that  money  and  advertise  to  live  ones. 
Let's  work  the  spots  that  are  good  for  all  that  is  in  them 
just  as  hard  as  we  can  work  them. 

The  main  danger  that  I  see  in  an  optimistic  attitude 
as  far  as  sales  are  concerned  is  through  a  lack  of  that 
proper  analysis  and  spending  a  lot  of  money  trying  to 
do  the  impossible  thing.  Then  when  the  balance  is  struck 
at  the  end  of  the  year  you  have  spent  the  money  in  ad- 
vertising or  in  sales  effort,  but  you  haven't  got  the  re- 
sults. So  I  say  let's  know  our  territories  and  let's  de- 
mand from  the  territories  where  the  business  is  the  ulti- 
mate in  that  business.     Let's  put  our  money  in  there. 

On  the  manufacturing  end  of  the  business  it  seems  to 
me  that  every  economy  that  can  be  practiced  and  effected 
should  be  put  into  force.  I  am  not  very  sympathetic  this 
year  with  this  business  of  saving  a  half  a  cent  on  some 
operation  and  getting  a  $20,000  machine  to  do  it.  I  am 
not  very  sympathetic  with  this  wonderful  expert  writing 
down  where  operation  comes  in  in  its  proper  sequence  if 
we  have  got  to  tear  our  factory  up  in  order  to  follow  out 
his  instructions  and  get  that  result.  I  am  not  in  sym- 
pathy with  some  change  that  is  merely  for  looks  or  for 
some  whimsical  reason  on  the  part  of  one  fellow  who  is 
not  a  business  man,  who  takes  out  one  row  of  machinery 
and  substitutes  another  in  its  place  which  is  entirely 
different.  I  have  had  the  experience  of  going  away  for 
a  couple  of  weeks  and  when  I  came  back  I  went  down 
some  familiar  aisle  and  saw  something  was  changed.  I 
said,  "Where  are  those  grinding  machines?" 

"Well,  you  see,  on  account  of  doing  such  and  such  we 
had  to  take  those  out  and  put  these  in." 

"What  for?" 

"Well,  on  that  operation  we  save  a  quarter  of  a  cent." 
And  I  said,  "Yes,  and  it  will  take  you  a  million  years  to 
get  it  back  again."  I  don't  want  to  indicate  by  that  that 
we  should  not  have  breadth  in  our  management.  I  don't 
want  to  indicate  that  we  should  not  look  into  the  future 
and  that  we  should  not  get  our  costs  down  as  low  as  we 
can,  but  instead  of  doing  it  in  that  highly  technical  way 
because  we  want  to  show  Mr.  Manufacturer  what  a  won- 
derful shop  we  have  got,  let's  do  it  in  a  business  way  and 
then  probably  we  won't  do  it  in  1922  at  all.  Let's  take 
those  suggestions,  make  up  a  1923  book  and  begin  jot- 
ting down  the  things  that  we  should  be  planning  on  for 
1923. 

I  am  not  in  sympathy  with  these  men  writing  in 
books  that  nobody  ever  looks  into.  You  go  through 
your  place  and  see  a  fellow  with  a  huge  book  with 
little  curlicues  all  over  it;  four  years  ago  some  fellow 
originated  that  book  and  hasn't  looked  at  it  for  three 
years.    Let's  get  that  all  out. 

We  used  to  be  guarded  to  death.  Great  heavens! 
we  had  thirty-four  of  them,  I  think,  protecting  the 
property.  You  would  have  thought  the  place  was 
made  of  chocolate  and  all  the  kids  were  going  to  come 
in  and  lick  it  up. 

I  think  that  the  engineer  can  do  a  lot  in  this  busi- 
ness situation.  In  fact,  I  think  that  it  is  the  engineer's 
period.  I  think  the  engineer  can  take  the  place  of  the 
promoter.  As  I  indicated  a  few  minutet  back,  you  could 
get  away  with  murder  in  business,  you  could  make  a  thing 
almost  any  shape  and  without  any  appeal  and  because 
people  couldn't  get  good  stuff  they  would  take  bad  stuff. 
That  day  is  over.  We  have  got  to  give  them  the  values, 
we  have  got  to  give  it  to  them  at  the  right  prices,  we 
have  got  to  sell  things  that  really  have  intrinsic  merit 
in  them  and  we  have  to  rather  take  the  attitude  that  with 
this  carafe  we  are  buying  the  other  fellow's  money;  he 


isn't  buying  the  carafe;  we  are  buying  from  him  if  we 
are  selling  him  the  carafe;  we  are  buying  dollars  from 
him  with  it. 

I  believe  the  engineer  can  help  in  the  situation,  first 
by  going  to  the  general  manager  of  the  concern  and  say- 
ing, "Mr.  Man,  I  want  to  get  to  know  something  about 
this  business.  I  think  I  can  help  you  out  if  I  have  got  a 
real  business  understanding  of  this  whole  proposition. 
I  would  like  to  meet  with  the  manufacturing  man  and  find 
out  what  it  is  that  I  can  do  to  help  you  most."  I  will 
guarantee  that  there  are  lots  of  brilliant  chief  engineers 
in  this  country  that  are  running  around  without  any 
particular  business  viewpoint  that  is  so  crystallized  in 
their  minds  that  it  is  right  in  front  of  them  every  minute. 
We  need  that  co-operation  and  we  need  it  badly,  and  if 
that  man  at  the  head  of  the  engineering  department 
gets  the  right  attitude  he  is  going  to  transmit  it  to  every 
member  of  the  force  because  he  has  lots  of  men  in  there 
that  can  help  him  arrive  at  what  he  wants  to  do. 

One  thing  that  the  engineer  can  do  at  this  time  is 
to  take  his  past  accumulated  experience,  think  it  out, 
analyze  it  and  see  what  he  can  do  with  it  to  make  the 
product  better  in  the  coming  year. 

In  addition  to  that,  I  think  that  the  engineer  can  help 
very  materially  by  studying  every  known  method  of  get- 
ting just  as  good  a  product  at  the  very  lowest  price.  I 
think  he  can  also  help  out  by  analyzing  the  engineering 
changes  that  he  wants  to  put  into  effect.  There  are  two 
types  of  engineering  changes.  There  is  the  engineering 
change  that  should  be  put  in  immediately  because  the 
service  department  has  indicated  to  us  a  weakness  in 
that  particular  feature.  It  is  constantly  bobbing  up, 
we  are  pouring  money  out  in  service  as  the  result  of  a 
weakness  in  that  place,  and  the  quicker  we  can  cure  that 
the  better.  There  is  the  engineering  change,  therefore, 
that  should  be  put  in  immediately  because  the  service 
department  has  indicated  it,  as  I  say.  But  there  is  the 
other  type  of  change  that  is  done  more  because  theoreti- 
cally or  because  of  some  figuring  or  other  it  is  a  high- 
brow thing  that  is  better  than  the  one  we  have  got  now. 
Let's  put  that  over  until  1923.  In  other  words,  let's  look 
at  it  purely  from  the  customer's  standpoint.  Is  he  be- 
ing properly  served  with  the  product  as  it  stands?  If 
he  is,  then  leave  it  alone;  if  he  is  not,  then  put  it  into 
effect. 

Great  economies  can  be  effected  (you  men  who  know 
production  know  this  is  absolutely  true)  by  leaving  the 
product  alone.  If  you  are  eternally  fussing  it  up,  it 
costs  the  factory  an  awful  lot  of  money  in  constantly 
changing  everything  over  to  suit  that  particular  engi- 
neering change.  It  costs  money  in  shifting  machinery, 
and  in  changing  tools. 

Here  is  another  thing:  When  you  fixed  that  one 
change  you  didn't  take  something  else  into  consideration, 
and  lo  anr*.  behold,  when  it  got  out  it  wasn't  in  the 
right  relationship  to  something  else  and  you  had  an- 
other change  to  make.  It  is  like  smallpox.  It  breeds 
fast  if  you  don't  look  out. 

I  figure  the  engineer  can  help  us  wonderfully  by 
using  the  very  best  of  business  sense  in  handling 
those  changes  that  come  through.  This  last  thing 
does  not  apply  so  much  to  this  year;  it  applies  all 
the  time.  If  the  engineer  is  in  touch  with  the  sell- 
ing end  of  the  business  he  can  make  things  that  ap- 
peal to  the  public  a  great  deal  better  than  if  he 
shuts  himself  up  in  an  office  and  doesn't  know  what 
is  going  on.  So  getting  out  and  seeing  the  product 
is  the  thing  that  counts.     I  believe  that  the  engi- 
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neering  department,  just  as  much  as  possible,  should 
be  sent  out  to  service  the  product. 

I  look  forward  to  this  year  being  a  very  much  better 
year  than  last  year.  I  think  a  wonderful  job  was  done 
last  year  in  getting  back  to  earth.  That  will  have  to 
still  continue  in  certain  lines,  but  in  the  main  business 
is  going  to  improve  on  a  sound  basis.  Don't  take  it  as 
the  final  thing;  it  has  to  slow  up  again,  come  down  again, 
until  we  finally  get  to  the  point  where  all  things  are 
lined  up  in  proper  proportion.  Let's  understand  that 
situation;  let's  do  our  part  in  getting  our  product  so  we 
can  make  a  profit  on  less  sales  than  we  used  to  get, 


because  all  of  us  cannot  get  as  many  sales  as  we  used 
to  get  if  there  isn't  as  much  buying  power  as  there  used 
to  be. 

That  being  the  case,  we  have  got  to  operate  our 
property  on  the  amount  of  sales  that  we  can  get, 
and  if  we  don't  there  is  only  one  answer:  some  of 
us  are  going  to  be  eliminated  in  the  shuffle.  We 
want  to  put  it  across,  and  the  way  to  put  it  across  i« 
to  be  lined  up  in  co-operative  team  play,  even,-  man 
being  a  business  man,  every  man,  though  he  is  a 
specialist  in  his  own  line,  seeing  to  it  that  his  view- 
point and  the  thing  that  he  does  is  in  the  direction 
of  putting  the  company  where  it  ought  to  be. 


New  Bevel  Gear  Attachment 


MACHINING  the  forged  bevel  gear  blanks  as  used 
in  the  final  drives  of  automobiles  has  been  a  rather 
difficult  job,  because  of  the  hardness  of  the  alloy  steels 
generally  used  in  this  vital  part.  After  considerable 
preliminary  work  The  Warner  &  Swasey  Co.  have  brought 
out  an  attachment  for  their  No.  3-A  universal  hollow 
hexagon  turret  lathe,  for  which  they  claim  that  it  will 
materially  reduce  bevel  gear  costs.  The  attachment  in- 
terchanges with  the  top  slide  of  the  regular  carriage,  so 
that  the  machine  may  be  used  part  of  the  time  on  other 
work  or  continuously  on  bevel  gears.  In  construction 
the  attachment  is  heavy  and  rigid,  so  that  cuts  up  to  the 
limit  set  by  the  cutter  strength  may  be  taken.  It  may 
be  set  for  any  angle  and  the  machine  will  take  gear 
blanks  up  to  14  in.  in  diameter. 

The  operation  of  the  machine  with  the  attachment 
is  as  follows:  The  two  tool  slides  are  operated  by  the 
hexagon  turret  and  saddle.  Rack  A,  which  is  mounted 
on  the  hexagon  turret,  engages  double  pinion  B.  When 
the  turret  is  moved  toward  the  head  of  the  machine, 
rack  A  revolves  pinion  B  in  the  direction  shown.  Pinion 
B  engages  rack  C  and  transmits  to  it  a  sliding  motion 
toward  the  rear  of  the  machine  and  rotates  two  double 
pinions  D,  which  engage  with  racks  E  fastened  to  the  tool 
slides.  The  front  slide  operates  on  one  side  of  the  gear, 
the  rear  slide  on  the  other,  and  both  operate  at  the  same 
time, 

It  is  believed  by  the  makers  that  many  automobile 
plants  and  gear  shops  can  profitably  operate  a  No.  3-A 
universal  hollow  hexagon  turret  lathe  with  this  attach- 


ment, either  part  or  full  time.    A  patent  on  the  attach- 
ment has  been  applied  for. 

ACCORDING    to    a    statement    credited    to    Captain 
Guest,  head  of  the  British  Air  Ministry,  Germany 
now  has  ten  commercial  air  lines  in  operation,  as  follows: 

Fare  in 
Marks 

Berlin  to  Danzig  and  Konisberg 975 

Berlin  to  Bremen  and   Munster    650 

Berlin  to  Bremen  and  Wangeroog 650 

Berlin  to  Brunswick  and  Dortmund 800 

Berlin  to  Dresden 500 

Berlin  to  Leipzig,  Nurnberg,  Munich  and  Augsberg 1,725 

Hamburg  to  Magdeburg,  Leipzig,  and  Dresden  700 

Munich  to  Constance 400 

Stuttgart  to  Constance 450 

Travemunde  to  Warnemunde,  Sassnitz  and  Swinemunde      550 
Some  6,000  miles  are  said  to  be  flown  daily. 

Captain  Guest  also  stated:  "The  German  Government 
is  unquestionably  fostering  civil  aviation,  which  is, 
however,  at  the  moment  considerably  handicapped  by 
the  restrictions  on  the  construction  of  aircraft  imposed 
by  the  Treaty  of  Versailles.  There  are  in  Germany  two 
main  bodies  which  virtually  control  all  air  traflSc — the 
Deutsche  Luftreederei  and  the  Nord  Deutsche  Lloyd. 
The  latter  comprises  some  eight  or  ten  companies — the 
most  important  of  which  are  the  Rumpler  Albatross, 
Sablatnig  and  Junker  concerns.  A  large  number  of 
societies  have  been  founded  throughout  the  country  with 
the  object  of  stimulating  interest  in  and  promoting  the 
development  of  aviation  in  all  its  civil  aspects." 


Two  views  of  Warner  ifi.  Swasey  turret  lathe  attachment  for  manufacture  of  bevel  gear  blanks 
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Experiments  in  Labor  Organization 

Showing  Results 

The  practical  benefits  that  resulted  from  establishing  personal  contact  and 
confidence  between  management  and  labor  in  the  days  when  business  was 
good  are  shown  in  times  of  stress  in  business  circles.  Workers,  in  some 
cases,  voluntarily  accepted  reduced  wages  when  conditions  were  explained. 

By  Harry  Tipper 


GENERAL  discussion  concerning  labor  matters  con- 
tinue to  appear  in  the  public  press,  but  these 
discussions  are  confined  very  largely  to  the  ques- 
tion of  wage  rates  and  the  supposed  effect  of  these  rates 
upon  production.  Since  1914  many  organization  experi- 
ments have  been  started  with  a  view  to  adjusting  these 
matters  in  the  individual  organization.  These  experi- 
ments have  been  in  motion  for  some  considerable  time 
now.  They  are  settling  down  to  their  practical  operation 
and  indicating  some  of  the  effects  that  may  be  expected 
therefrom. 

Prior  to  the  war  for  twenty  years  individual  establish- 
ments had  been  conducting  business  with  organizations 
very  different  from  the  usual  type  and  involving  some 
of  the  changes  that  were  applied  more  generally  during 
the  war.  In  all  cases  these  organizations  had  for  their 
object  the  reduction  of  "turnover,"  the  settlements  of 
individual  grievances,  the  increased  co-operation  between 
employees  and  employer,  and  the  elimination  or  reduction 
of  strikes. 

In  addition  to  these  experiments  in  individual  estab- 
lishments, plans  for  the  development  of  improved  rela- 
tions between  employers  and  general  bodies  of  workers 
were  instituted  in  Rochester,  in  Cleveland  and  in  other 
places.  These  matters  have  had  the  attention  of  general 
writers  occasionally  in  the  magazines  and  newspapers, 
and  somewhat  more  frequently  ir  the  general  industrial 
papers.  They  have  not  been  followed  very  closely,  and 
their  progress  is  likely  to  be  missed  by  the  casual  student 
because  they  receive  little  attention  and  no  particular 
emphasis  in  their  actual  workings. 

During  1921  the  discussion  on  such  matters  was  taken 
up  almost  entirely  by  the  question  of  wages,  particularly 
wage  rates.  The  relation  betweea  wage  rates  and  pro- 
duction costs  entered  into  the  discussion  to  some  extent, 
but  not  sufficiently  to  alter  the  conclusions.  Very  little 
reference  has  been  made  to  the  history  of  wage  rates 
which  show  a  continuous  rise,  in  general,  for  about  one 
hundred  years,  and  no  conclusions  have  been  drawn  from 
the  fact  that  past  history  does  not  show  any  successful 
wage  reductions  other  than  extremely  temporary  in  char- 
acter and  limited  in  scope.  It  is  irt -cresting  to  note 
also  that  practically  no  attempt  has  been  made  to  deter- 
mine the  influence  of  these  experiments  in  organization 
upon  the  wage  rates  and  production  condition  in  the 
individual  establishments  involved.  The  plans  instituted 
between  employers  and  general  bodies  of  workers  have 
not  shown  any  tendency  to  a  better  understanding  of 
the  wage  question.  They  have  been  able  to  adjust  wages 
in  these  cases  to  the  immediate  requirements  without 
the  difficulty  and  unrest  caused  in  other  cases.     There 


are  no  visible  indications  of  a  further  examination  into 
the  wage  question  or  any  attempt  to  put  it  into  the  dis- 
cussion in  its  relation  to  production  cost.  In  so  far  as 
these  general  plans  provided  machinery  for  the  discus- 
sion of  pertinent  subjects  between  the  representatives 
of  the  workers  and  the  employers  in  the  locality,  they 
have  prevented  considerable  loss  of  time  and  unrest 
and  have  improved  the  general  situation.  They  have  not 
illuminated  the  question  of  increased  efficiency  per  man 
nor  the  relation  between  the  pace  and  the  production 
under  any  particular  wage  condition. 

An  important  reason  for  the  absence  of  discussion 
upon  this  point  has  been  the  increase  in  efficiency 
of  the  individual  worker  during  this  depression,  an 
increase  which  is  to  be  observed  whenever  employ- 
ment becomes  less  than  the  number  of  workers  to 
a  sufficient  degree  to  bring  the  fear  of  unemployment 
prominently  before  the  individual. 

In  order  to  consider  the  present  position  of  some  of 
these  matters  it  is  necessary  to  turn  to  the  individual 
establishments  and  examine  the  progress  they  have  made 
under  the  organization  plans  effected  previous  to  or 
during  the  war.  An  examination  of  these  matters  shows 
a  very  considerable  variation  in  the  progress  of  the 
different  concerns.  It  was  to  be  expected,  of  course, 
that  those  organizations  established  before  the  war  under 
the  conditions  existing  at  that  time  would  show  a  greater 
degree  of  progress  than  those  established  during  the 
stress  of  war  times.  These  experiments  represent  only 
a  small  percentage  of  the  total  number.  It  is  only  pos- 
sible to  find  one  or  perhaps  two  in  any  industry.  Con- 
sequently, it  might  be  argued  that  their  success  was 
due  to  peculiar  conditions  and  not  to  the  organization 
change  effected.  The  argument  is  not  valid  because  the 
mere  fact  of  local  circumstances  would  not  provide  im- 
munity from  labor  unrest  and  the  reduction  of  turnover 
enjoyed  by  some  of  these  concerns.  Neither  would  it 
wholly  answer  the  voluntary  reduction  of  labor  by  the 
workers  or  the  voluntary  reduction  of  working  hours 
and  the  marked  improvement  in  efficiency  over  the  aver- 
age secured  for  the  industry  in  that  locality  or  in  general. 
However,  it  is  perhaps  more  important  to  consider  the 
several  hundred  organization  changes  undertaken  during 
the  war  period,  involving  organizations  of  all  sizes  and 
operating  in  many  lines  of  industry.  Some  of  the  organi- 
zations making  these  changes  during  the  war  period 
employed  at  that  time  from  20,000  to  40,000  workers  and 
some  of  them  employed  only  from  500  to  1000.  This 
wide  variation  gives  the  student  an  opportunity  to  ex- 
amine the  relative  progress  of  the  present  conditions 
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and  perhaps  the  general  possibilities  a  little  rnore  closely 
than  the  earlier  experiments  that  are  confined  to  a  few 
in  number  and  do  not  embrace  the  wider  variety  in  size. 

In  the  largest  establishments  the  progress  has 
been  much  slower  in  general.  This  was  to  be  ex- 
pected of  movements  having  in  view  a  greater  meas- 
ure of  human  contact,  a  more  effective  consideration 
of  human  incentive  and  knowledge,  depending  for 
their  progress  largely  upon  the  inspiration,  patience 
and  understanding  of  those  leading  and  controlling 
the  work.  In  the  larger  organization  the  labor  turn- 
over has  been  more  severe,  the  fluctuations  in  the 
total  number  of  workers  greater,  and  the  co-opera- 
tive feeling  much  more  difficult  to  establish.  Never- 
theless, the  conditions  in  these  establishments  show 
a  very  definite  and  marked  progress  toward  a  better 
spirit  than  that  which  existed  before  they  were 
undertaken,  and  also  a  better  condition  than  that 
which  is  exhibited  in  the  general  industry  at  this 
time. 

The  best  that  can  be  said  about  organization  experi- 
ments in  the  larger  establishments  is  that  they  have 
made  sufficient  progress  to  offer  encouragement  and  hope 
of  their  future  as  business  gets  back  to  production  ca- 
pacity and  the  employment  becomes  more  general  in 
these  lines,  provided,  of  course,  that  the  changes  in  con- 
trol due  to  the  financial  conditions  do  not  destroy  the 
organization  developments  built  up  during  the  last  two 
or  three  years.  It  is  a  question  whether  some  of  these 
organizations  will  continue  along  the  lines  adopted  at 
that  time  because  of  the  changes  in  financial  control 
and  the  widespread  changes  in  the  executive  personnel 
and  the  general  leadership  under  which  the  experiments 
were  started. 

In  the  medium-sized  plants  employing  from  a  few  hun- 
dred to  a  few  thousand  workers  progress  is  much  more 
definite  and  its  effect  upon  production  and  wages  much 
more  important  in  its  significance.  The  period  of  depres- 
sion has  afforded  an  excellent  opportunity  of  observing 
these  conditions.  The  outstanding  features  in  these 
cases  are: 

First — The  voluntary  reduction  of  their  own  wages 
t>y  the  workers  upon  an  explanation  of  the  conditions 
facing  them. 


Second — The  increase  of  production  of  the  individual 
so  that  the  reduction  of  wages  was  made  unnecessary 
by  the  reduction  in  labor  cost. 

Third — The  absence  of  any  unrest  or  difficulty  in  the 
transfer  from  abnormal  employment  to  subnormal  em- 
ployment and  in  the  voluntary  reduction  in  the  number 
of  hours  worked  by  each  individual  so  that  a  larger 
body  of  workers  could  remain  at  work  a  part  of  the  time. 

Not  all  of  these  effects  have  been  observed  in  any  one 
establishment,  but  one  or  the  other  has  been  observed 
in  most  of  the  establishments  concerned. 

In  one  of  the  small  plants  in  the  Middle  West,  manu- 
facturing parts  in  the  heavy  metal  trades,  the  owners 
of  the  establishment  were  ab^e  to  keep  it  working  at 
a  satisfactory  production  rate  because  the  workers  volun- 
tarily agreed  to  cut  their  wages  and  the  owners  agreed 
to  cut  their  profit  so  that  prices  could  be  established 
to  the  point  required  to  secure  the  business. 

In  another  plant  in  the  Middle  West  the  workers  in- 
creased their  production  pace  so  that  it  was  unnecessary 
to  reduce  the  wage  scale,  and,  at  the  same  time,  when 
the  unemployment  in  other  factories  in  the  same  district 
became  severe  they  undertook  to  share  the  work  with 
those  who  were  unemployed,  so  that  twice  the  number 
of  workers  could  secure  some  income  during  the  severe 
period. 

Instances  of  this  kind  have  come  to  our  attention  in 
a  number  of  cases,  and  in  every  case  they  have  been 
a  result  of  three  primary  causes  in  the  factoiy  organi- 
zation: 

1.  The  existence  of  a  personal  contact  and  confidence 
between  the  executives  of  the  factory  and  the  workers. 

2.  The  existence  of  some  form  of  machinery  pre- 
viously established,  whether  formal  or  informal,  for 
the  discussion  of  problems  mutually  affecting  the  man- 
agement and  the  workers. 

3.  The  development  of  a  part  of  the  reward  in  ac- 
cordance with  the  increased  service. 

It  is  the  quiet,  daily  operation  of  organization  in  facing 
the  practical  necessity  that  proves  the  value  and  indi- 
cates the  progress.  A  great  deal  of  discussion  occurred 
when  these  changes  were  being  made,  but  the  executive 
in  industry  could  learn  more  from  watching  the  present 
progress  than  from  the  discussion  of  the  original 
changes. 


Japan  Developing  Aviation 


INCREASED  demand  for  aerial  transportation  is 
becoming  apparent  in  Japan,  says  a  report  from  H.  F. 
Hawley,  American  Consul  at  Nagoya,  who  declares  this 
situation  will  probably  open  up  sales  opportunities  for 
American  air-craft  manufacturers. 

The  establishment  of  an  aerial  training  school  in 
Nagoya,  and  the  organization  of  a  Lake  Aerial  Excursion 
Company  is  contemplated  by  a  civilian  aviator  of  Kyoto. 
The  latter  is  planning  a  visit  to  the  United  States  for 
the  purpose  of  purchasing  a  400  hp.  eight-seater  plane. 

The  reopening  of  a  civilian  aviation  school  at  Nagoya, 
which  was  temporarily  closed,  is  being  planned. 

The  Mitsubishi  Motor  Company  at  Nagoya  has  made 
progress  in  the  work  of  manufacturing  the  new  Mitsubishi 
type  of  airplane,  and  will  soon  be  turning  out  complete 
machines.  The  company's  application  for  permission  to 
establish  an  aviation  field  in  front  of  its  works  at  the 
port,  has  received  official  sanction. 

A  trial  flight  with  an  experimental  airplane  completed 
by  these  works,  and  in  which  a  300  hp.  Hispano-Suiza 
motor  was  installed,  showed  satisfactory  results.  While 
the  details  of  the  machine's  construction  are  kept  secret. 


it  is  said  to  be  a  high  speed  fighting  plane. 

Work  has  been  begun  by  the  Aichi  Tokei  Denki 
Kabushiki  Kaisha  (Aichi  Clock  &  Electric  Machinery 
Company,  Limited),  on  a  factory  in  the  neighborhood  of 
Nagoya,  to  which  the  works  of  the  company,  now  at 
Atsuta,  will  be  moved  later  on.  It  is  expected  that  it  will 
be  completed  by  the  end  of  1922.  The  present  works  are 
capable  of  turning  out  one  airplane  a  month,  of  the 
Yokosho  type;  the  new  factory  will  have  a  capacity  of  50 
planes  a  month.  Special  attention  will  be  given  to  the 
production  of  large  commercial  planes. 

The  Kawasaki  Works  of  Kobe  are  contemplating  the 
erection  of  airplane  factories  in  the  Gifu  Prefecture. 
Construction  was  scheduled  to  be  started  in  November, 
1921,  and  to  be  completed  in  the  spring  of  1922,  when  500 
workmen  will  be  detached  from  Kobe  to  engage  in  the 
manufacture  of  airplanes. 


AN  Irish  automobile  show  will  be  held  in  February, 
1923,  under  the  joint  auspices  of  the  Irish  Automo- 
bile Club  and  the  Irish  dealers. 
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Tariff  Export  Essentials 

THE  Automotive  Division  of  the  Bureau  of  For- 
eign and  Domestic  Commerce,  uncier  the  direc- 
tion of  Gordon  Lee,  has  in  preparation  a  series  of 
tariff  studies  which  should  prove  of  considerable 
value  to  automotive  exporters.  The  plan  is  to  com- 
pile an  accurate  record  of  the  tariff  features  in  each 
foreign  country,  a  knowledge  of  which  is  essential 
to  the  American  entering  the  market. 

The  industry  should  follow  this  work  carefully. 
The  survey  of  essentials,  for  example,  will  include 
such  tariff  information  as :  General  level  and  charac- 
ter of  tariff;  preference;  basis  of  dutiable  weight; 
basis  of  ad  valorem  duties ;  method  of  duty  payment ; 
surcharges;  internal  taxes  on  imports;  consular  and 
customs  regulations;  regulations  regarding  commer- 
cial travelers ;  advertising  rules,  and  trade-mark  pro- 
tection requirements. 

This  will  be  kept  up  to  date  and  the  department  is 
to  arrange  that  manufacturers  can  obtain  immediate 
and  accurate  information  concerning  the  constantly 


changing  current  rates  of  duty  upon  specific  commodi- 
ties. 

Every  department  of  the  manufacturer's  organi- 
zation may  save  considerable  time  and  money  by 
availing  itself  of  the  vast  amount  of  iniormation  that 
is  possessed  by  the  Government.  Some  of  this  data  is 
not  available  in  convenient  form  and  much  of  it  18 
simply  "bom  to  blush  unseen."  But  an  investiga- 
tion of  the  various  government  bureaus  will  frequent- 
ly reveal  a  surprisingly  valuable  lot  of  information 
that  the  manufacturer  might  spend  considerable  time 
and  money  to  obtain  independently. 


Too  Many  Laws 


SOMEBODY  once  said :  "Of  the  making  of  books 
there  is  no  end."  This  was  true  then  and  is  true 
now.  But  the  saying  might  be  altered  a  little  to  read : 
"Of  the  making  of  laws  there  is  no  end,"  without 
sacrificing  the  truth  at  all. 

Not  only  are  there  too  many  laws  of  national  appli- 
cation, amplifying  or  modifying  each  other,  but  there 
are  too  many  laws  having  a  local  application  only. 
So  that  a  man  may  do  a  thing  in  one  part  of  the  coun- 
try for  which  he  will  find  himself  locked  up  in  another 
part  of  the  country. 

The  motor  truck  industry — and  particularly  pas- 
senger transportation  lines  and  freight  transportation 
lines  over  the  highways — seem  to  have  been  singled 
out  for  more  than  their  share  of  these  laws.  For  ex- 
ample, taxation  on  trucks  and  buses  of  various  capaci- 
ties varies  so  greatly  in  the  different  States  that  it 
would  be  difficult  to  find  two  States  in  which  trucks 
of  different  capacities  are  similarly  taxed.  More- 
over, regulations  as  to  the  weight  of  the  vehicles, 
the  weight  of  the  loads,  the  weight  per  inch  of  tire 
width  and  the  percentage  of  weight  on  the  rear  axle 
are  almost  innumerable  in  their  variety  and  com- 
plexity. 

Not  only  does  this  apply  to  the  different  States,  but 
it  applies  in  some  cases  to  the  different  counties  and 
cities  within  a  single  State. 

A  certain  motor  truck  line  operates  over  the  high- 
way between  San  Francisco  and  San  Jose,  Cal.  In 
so  operating,  the  line  comes  under  the  jurisdiction  of 
three  counties  and  twelve  incorporated  towns  and 
cities.  Each  one  of  these  political  subdivisions  has 
the  power  to  tax  or  license  the  operator  of  a  passen- 
ger or  freight  carrying  line,  and  all  of  them  do  so. 

For  licenses  alone,  the  line  has  to  pay  each  of  these 
divisions  fees  running  from  $7.50  up  to  $32.  These 
fees  average  about  $16.50.  Altogether,  they  mean 
an  expenditure  of  about  $185  for  licenses  alone, 
whereas,  if  the  trucks  ran  just  as  often  and  just  as 
long  in  a  single  county,  the  owner  would  have  a  maxi- 
mum of  $32  to  pay  in  license  fees,  per  truck. 

But  to  this  figure  of  $185  must  be  added  the  State 
motor  vehicle  license,  averaging  about  $30  per  year 
per  truck  and  a  personal  property  tax  on  assessed  val- 
uation of  from  $200  to  $2,000  on  various  truck  units, 
according  to  age  and  size.  In  the  case  of  this  particu- 
lar line,  also,  each  road  truck  making  a  daily  call  in 
these  communities  is  liable  to  a  tax  (as  distinct  from 
the  license  fees)  amounting  to  abnut  $285  per  year 
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which,  based  upon  an  assessed  valuation  of  $2,000, 
would  mean  14  Va  per  cent  per  year. 

Now  this  tremendous  increase  in  taxation  and  li- 
cense fees  for  operating  over  long  distances  instead 
of  operating  just  as  many  miles  back  and  forth  in 
the  same  territory  is  most  unfair. 

To  assail  the  operator  of  trucks  who  is  increasing 
transportation  efficiency  is  not  only  unfair  and  un- 
reasonable, it  is  exceedingly  short-sighted  and  unpro- 
gressive.  For  the  easier  and  more  flexible  transpor- 
tation becomes,  the  more  business  and  prosperity 
there  will  be  for  everybody. 


Four  Wheel  Brakes 

FOR  the  past  decade  the  question  of  four-wheel 
braking  has  come  up  at  intervals.  Such  brakes 
have  been  tried  in  this  country  a  number  of  times  and 
then  abandoned  temporarily  only  to  spring  up  here 
and  there  on  experimental  or  hand-made  cars  of  small 
production  possibility.  In  Europe,  however,  the  de- 
velopment of  the  four-wheel  system  has  gone  on  stead- 
ily and  particularly  in  the  cars  made  where  the  Alpine 
region  provides  a  testing  ground  have  they  become 
more  prominent. 

In  America  a  large  per  cent  of  automobiles  are 
never  called  upon  to  negotiate  a  hill  which  can  be 
called  a  mountain.  Most  of  our  cars  operate  in  coun- 
try which  cannot  be  characterized  by  any  other  title 
than  flat.  We  have  had  another  influence  at  work, 
however,  in  the  increased  average  speed  of  travel  be- 
cause of  better  roads.  The  braking  problem  has  re- 
turned and  is  more  acute  than  ever  both  because  of 
this  higher  speed  on  the  open  road  and  because  of  the 
increased  speed  and  congestion  on  the  city  streets. 
Scores  of  accidents  daily  testify  to  the  inability  of 
present  brake  design  to  cope  with  the  skidding  and 
stopping  problems  on  slippery  asphalt.  The  broken 
wheel  bill  of  the  automobile  using  public  is  tremen- 
dous. 

Does  the  four  wheel  brake  answer  the  problem? 
There  is  reason  to  believe  that  many  makers  of  the 
higher-priced  cars  are  inclined  to  think  it  does.  We 
have  had  some  interesting  development  in  this  field. 
On  the  other  hand,  some  look  to  a  higher  development 
of  the  transmission  brake  and  there  is  much  to  be 
said  for  it,  when  so  designed  as  to  eliminate  excessive 
heating  and  chatter.  The  combined  internal  and  ex- 
ternal brakes  on  the  rear  wheels  do  not  satisfy  pres- 
ent-day needs  in  certain  respects,  in  spite  of  the  fact 
that  under  average  conditions  they  are  good.  It  will 
be  interesting  to  watch  brake  development  in  this 
country  during  the  next  three  years. 


a  theoretical  basis,  an  outline  of  the  ultimate  motor 
bus.  It  would  be  worth  while  for  a  number  of  com- 
petent engineers  to  do  this,  each  in  accordance  with 
his  own  ideas.  A  compari.son  of  the  results  would  be 
illuminating. 

Taking  the  standpoint  of  the  rider,  for  instance, 
what  factors  are  most  important  in  the  motor  bus — 
comfort,  speed,  cost.  .  .  .  ?  Dividing  these  major 
factors  into  their  component  parts,  how  could  the 
features  desirable  from  the  public's  viewpoint  be 
co-ordinated  with  the  exigencies  of  engineering 
design? 

Then  also  the  possibility  of  operating  at  a  profit 
must  be  considered,  and  this  factor  is  affected  to  a 
certain  extent,  at  least,  for  the  original  design.  In 
noting  the  comparatively  conservative  progress  that 
has  been  made  in  this  country  along  the  lines  of  spe- 
cial bus  chassis  design,  it  is  interesting  to  note  the 
rumor  that  one  prominent  manufacturer  has  com- 
pleted the  design  for  a  low-priced,  specially  designed 
motor  bus  which  will  combine  comfort  and  low-cost 
features.  It  is  expected  that  this  bus  will  be  in  pro- 
duction in  the  near  future.  The  design  is  such  that 
there  is  no  body  frame,  the  body  resting  upon  cross- 
members  of  the  underslung  chassis  frame.  There  are 
other  distinctive  features  which  render  this  new  job 
of  special  interest. 

It  is  mentioned  here,  however,  merely  as  an  exam- 
ple of  the  work  that  is  going  on  in  some  responsible 
quarters,  which  indicates  the  conviction  that  the 
market  is  open  for  the  company  which  can  produce 
the  ultimate  motor  bus. 


The  Ultimate  Motor  Bus 

IT  has  been  the  sentiment  of  engineers  throughout 
the  industry  for  some  time  that  the  ultimate  motor 
bus  is  still  to  be  developed.  Minor  changes  in  bus 
chassis  have  failed,  in  most  cases,  to  provide  an  en- 
tirely satisfactory  vehicle  for  bus  service.  The 
factors  involved  in  the  construction  of  the  100  per 
cent  motor  bus  have  not  yet  been  thoroughly  analyzed 
and  laid  out.    It  would  be  interesting  to  develop,  on 


"Gone  Are  the  Days" 

THE  days  of  the  old-fashioned  press  agent  and  his 
product  are  gone  so  far  as  the  automotive  indus- 
try is  concerned.  The  press  agent  story  is  finding 
itself  less  and  less  welcome,  even  in  the  columns  of 
newspapers  which  print  considerable  publicity  mate- 
rial in  their  automobile  section.  The  real  reason  such 
stories  have  lost  caste  lies  in  the  fact  that  most  sales 
executives  have  come  to  recognize  how  ineffective  thej" 
are.  Their  very  flugrancy  eliminates  the  possibility 
of  belief  on  the  part  of  any  intelligent  reader. 

A  few  samples  of  the  press  agent  story,  however, 
still  come  out  now  and  again  to  refresh  our  memories 
of  the  days  when  P.  T.  Barnum  publicity  was  con- 
sidered effective  in  making  automobile  sales.  Such 
an  incident  occurred  recently,  when  a  long  "news" 
story  was  sent  out  by  one  manufacturer  containing 
statements  that  simply  were  not  true.  This  company 
sent  out  as  facts  a  series  of  purely  imaginary-  inci- 
dents, and  asked  the  papers  to  pr-nt  them  as  facts. 
To  say  the  least,  this  is  not  ethical  or  sound  business 
practice. 


1922  Statistical  Number 

THE  demand  for  extra  copies  of  the  1922  Statis- 
tical Number,  to  be  published  Feb.  16,  has 
already  assumed  considerable  proportions.  Those 
desiring  additional  copies  of  the  number  should  place 
their  order  at  once. 
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Lincoln  Sales  Leap  as  Ford  Buysj 
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Reach  High  Record 
Under  New  Control 


Executives  of  Two  Plants  Confer 

Relative  to  Co-ordination 

of  Policies 


DETROIT,  Feb.  8— Sales  of  Lincoln 
cars  in  the  two  days  since  the  com- 
pany passed  into  the  hands  of  Henry 
Ford  have  reached  record-breaking 
proportions.  Factory  estimates  place 
the  total  at  upwards  of  $2,000,000,  al- 
most $500,000  of  which  came  from 
New  York  City  alone.  All  important 
sales  centers  are  represented  in  the 
total. 

While  the  factory  force  and  equip- 
ment are  being  whipped  into  shape  to 
meet  this  deluge  of  business,  Henry 
and  Edsel  Ford  are  meeting  daily  with 
Henry  M.  and  Wilfred  C.  Leland  for 
conferences  with  executives  of  the  two 
plants  to  work  out  a  permanent  plan 
under  which  the  company  will  operate. 
Every  phase  of  the  Lincoln  policy  is 
being  studied  to  determine  how  best 
the  facilities  of  the  Ford  Motor  Co. 
can  be  co-ordinated  with  them. 

Take  Up  Sales  Field  Expansion 

The  expansion  of  sales  ten-itory  to  in- 
clude points  in  which  Lincoln  is  not  now 
represented  is  one  of  the  questions  under 
consideration.  It  will  be  determined  at 
the  conferences  whether  Ford  dealers  at 
these  points  will  be  authorized  to  sell  the 
Lincoln  car  through  the  present  Lincoln 
distributor  organization  or  direct  from 
the  factory.  In  this  connection  it  is  noted 
that  sales  for  the  past  two  days  have 
been  entirely  by  the  old  Lincoln  sales 
force. 

It  is  considered  unlikely  there  will  be 
any  change  in  the  present  system  of 
building  the  car  in  the  Lincoln  plar", 
although  the  facilities  of  the  Ford  as- 
sembly plants  will  figure  largely  in  the 
servicing  plan. 

Executives  of  the  purchasing,  produc- 
tion and  sales  departments  of  the  two 
plants  are  meeting  with  the  Fords  and 
Lelands  in  separate  conferences  which 
are  practically  continuous  and  take  the 
participants  on  hurried  trips  from  one 
factory  to  the  other.  It  is  asserted  that 
no  official  statement  will  be  forthcom- 
ing until  the  program  for  the  future  is 
definitely  formulated. 

Immediate  Price  Reductions 

The  first  announcement  made  after 
Ford's  bid  of  $8,000,000  for  the  Lincoln 
plant  was  accepted  last  Saturday  by  Fed- 
eral Judge   Tuttle,  was   of   price   reduc- 


NEW    LINCOLN    PRICES 
SHOW  BIG  REDUCTION 


Old 
Price 

7,  pass.  Touring  .  . .  $4,300 

5  pass.  Phaeton  .  . .  4,300 

4  pas9.  Phaeton  . . .  4,600 

Coupe 4,950 

.5  pass.  Sedan 5,400 

Town  Car   6,000 

7  pass,  Sedan 6,000 

7  pass.  Limousine  .  6,000 
4  pass.  Judkins 

sedan   5,900 


New 
Price 
$3,300 
3,300 
3,800 
3,900 
4,200 
4,800 
4,900 
i>,100 

5,200 


tions  ranging  from  $700  to  $1,200  on  the 
various  Lincoln  models.  The  touring  car 
was  cut  $1,000  to  $3,300,  which  brings 
it  within  $150  of  the  seven  passenger 
Cadillac,  which  sells  for  $3,150.  The 
seven  passenger  Marmon  touring  car  is 
priced  at  $3,700,  the  six  passenger  Mer- 
cer at  $3,950,  the  six  passenger  Noma  at 
$3,200,  the  seven  passenger  Premier  at 
$3,250,  the  six  passenger  Stutz  at  $2,990 
and  the  seven  passenger  Winton  at 
$3,400. 

Announcement  of  the  fixing  of  the  new 
Lincoln  prices  at  a  level  higher  than  had 
been  expected  has  had  a  stabilizing  effect 
on  companies  in  the  higher  price  classes. 
It  had  been  expected  that  an  even  more 
radical    reduction    would    be    made.      A 

(Continued  on  'page  303) 


Nortliway  Back  in  Old 

Company  as  President 

BOSTON,  Feb.  7— Ralph  E.  North- 
way,  who  recently  severed  his  official 
connection  with  the  Northway  Motors 
Corp.,  has  returned  to  that  company  as 
president  and  general  manager.  His 
election  followed  the  resignation  of 
James  F.  Cavanagh  as  president  and 
general  manager  and  of  James  F.  Fin- 
neran  as  secretary  and  treasurer.  Cav- 
anagh was  elected  chairman  of  the  hoard 
of  directors,  a  new  office,  and  William 
W.  Caswell  was  elected  a  director,  secre- 
tary and  treasurer. 

Caswell  is  ti'easurer  of  the  Arthur  D. 
Little  Co.,  Inc.,  of  Cambridge  and  vice- 
president  of  the  International  Abrasive 
Cc.  He  has  a  high  financial  standing  in 
B^^ton. 

Northway  is  the  designer  of  the  motor 
which  bears  his  name  and  is  regarded  as 
one  of  the  most  valuable  assets  of  the 
Northway  Motors  Corp.  After  he  re- 
signed his  official  connection  with  the 
company  he  became  associated  with  other 
interests  in  the  purchase  of  the  Karley 
Co.  from  the  Hendee  Mfg.  Co.  It  is 
assumed  he  v.ill  retain  this  interest. 


Makers  Satisfied 

with  Chicago  Show 


Encouraging     Record     of     Sales 
Made — Lessons  Given  Sales- 
men Prove  Effective 


CHICAGO,  Feb.  4— The  Chicago  show 
has  closed  with  a  decidedly  encouraging 
record  of  retail  sales  and  with  a  placing 
of  wholesale  orders  by  visiting  dealers 
which  seems  to  be  quite  satisfactory  to  a 
majority  of  the  manufacturers. 

Attendance  throughout  the  week  was 
heavy,  with  mid-week  evening  crowds 
that  established  new  records  for  the  Chi- 
cago exposition.  Buying  was  more  gener- 
ally spread  around  than  at  New  York, 
probably  because  there  was  no  such  dis- 
turbing element  as  the  wave  of  price 
reductions  which  accompanied  the  earlier 
show.  The  announcement  of  the  Dodge 
Brothers  reduction,  which  was  smaller 
than  the  public  had  been  expecting, 
seemed  to  exert  a  stabilizing  influence 
which  was  not  seriously  affected  by  the 
mid-week  reduction  announcements  ap- 
plying to  the  Nash  Foui',  Dort  and  Na- 
tional. 

Both  the  manufacturers  and  the  local 
and  visiting  dealers  watched  with  interest 
the  experiment  inaugurated  by  the  Chi- 
cago Automobile  Trade  Association  in 
training  salesmen  in  the  show  to  tell  a 
unified  story  about  the  industry.  There 
were  some  deviations  from  the  plan  and 
some  salesmen  violated  the  rule  against 
criticism  of  competing  cars,  but  on  the 
whole  the  men  took  up  the  idea  en- 
thusiastically and  the  solicitations  in  the 
exhibits  were  above  the  average. 

There  was  keen  competition  among  the 
salesmen  to  win  the  $50  daily  prize 
offered  for  the  best  solicitations.  Business 
men  rather  than  trained  investigators 
went  the  rounds  as  judges  and  reported 
much  excellent  work.  One  day  it  was 
necessary  to  make  a  selection  out  of 
fourteen  names  of  men  whose  work  was 
almost  on  an  even  basis,  and  every  day 
decisions  were  hard  to  make. 


WARFORD  ASSISTING  LEE 

WASHINGTON.  Feb.  6— L.  E.  War- 
ford,  formerly  field  representative  of  the 
American  Automobile  Association,  has 
been  assigned  to  the  Automotive  Divi- 
sion of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  for  the  purpose  of 
obtaining  foreign  data  and  other  infor- 
mation of  value  to  the  automobile  in- 
dustry. He  appears  as  a  special  agent 
of  the  National  Automobile  Chamber  of 
Commerce  and  will  assist  Gordon  Lee, 
chief  of  the  division.  Warford  is  a  resi- 
dent of  Seattle. 
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Factory  Schedules 

Reflect  Optimism 

Parts    Makers'    Business     Shows 

Improvement — Truck  Outlook 

Is  Distinctly  Encouraging 

By  James  Dalton 

New  York,  Feb.  7. — Tentative  pro- 
duction schedules  in  the  Detroit  dis- 
trict for  February  reflect  the  con- 
fidence inspired  in  manufacturers  by 
the  interest  in  motor  cars  displayed 
by  the  public  at  the  New  York,  Chi- 
cago and  other  shows  held  thus  far. 
This  increased  activity  has  resulted  in 
better  business  for  the  parts  makers. 

The  industry  as  a  whole  believes  the 
corner  has  been  definitely  turned  and 
that  improvement  from  now  on  will  be 
continuous  although  slow.  Prices  seem 
to  have  slipped  somewhat  into  the 
background,  and  the  prospect  of  cut- 
throat competition  is  not  as  menacing 
as  it  was  a  month  ago,  when  so  much 
emphasis  was  placed  on  price  at  the 
New  York  show. 

Prices  Being  Stabilized 

Reductions  made  by  Dodge  Broth- 
ers, which  were  viewed  with  alarm  by 
many  companies  when  the  "mystery 
announcement"  was  first  made,  now 
are  expected  to  exert  a  stabilizing  in- 
fluence. The  cut  was  only  about  half 
what  was  generally  expected,  and  is 
another  indication  that  few  more  con- 
cessions can  be  expected  in  the  lower 
price  classes  until  production  costs  can 
be  scaled  down  again.  There  is  little 
present  prospect  of  a  further  lowering 
of  costs.  In  fact,  the  Franklin  com- 
pany has  increased  by  $100  the  prices 
on  three  of  its  models. 

The  most  unsettling  factor  in  the 
higher  price  field  is  what  Henry  Ford 
will  do  with  the  Lincoln  Motor  Co. 
As  soon  as  he  gained  control  price 
reductions  running  up  to  $1,200  were 
announced.  An  effort  is  being  made 
to  determine  how  many  cars  can  be 
absorbed  this  year  with  a  view  to 
establishing  a  manufacturing  schedule 
on  this  basis.  It  is  expected  that 
many  Ford  dealers  will  handle  the 
Lincoln. 

Truck  Conditions  Different 

Conditions  in  the  truck  field  are 
somewhat  different  because  price  ad- 
justments have  not  been  so  general  in 
that  branch  of  the  industry.  When  it 
was  accepted  that  there  was  no  de- 
mand for  trucks  and  therefore  no 
business  to  be  had,  there  was  no  par- 
ticular incentive  to  revise  prices,  but 
now  that  the  market  is  showing  signs 
of  life  there  are  indications  that  the 
course  of  events  in  the  passenger  car 


ISEW  PARTS  BUSI^ESS 
IS  BEST  IN  MONTHS 

NEW  YORK,  Feb.  3— The  vol- 
ume of  new  busines.s  received  in 
the  past  two  weeks  by  parts  mak- 
ers has  been  larger  than  at  any 
time  for  several  months  Not  only 
are  substantial  orders  actually  be- 
ing placed  but  the  large  number 
of  inquiries  received  indicate  that 
a  larger  business  is  in  prospect  for 
the  near  future. 

Large  orders  for  supplies  are  be- 
ing placed  by  the  Gray  Motor  Corp. 
and  by  the  Rickenbacker  Motor  Co. 
It  is  understood  Gray  is  buying  on 
the  basis  of  20,000  cars. 

In  consequence  of  the  sales 
which  the  last  fortnight  has 
brought  the  parts  makers  are  more 
optimistic  than  they  have  been  for 
some  time,  although  they  have  no 
expectation  of  doing  anything  like 
a  capacity  business  this  year. 


White  Inauiiurates 


iVew  Bonus  Svstem 


field  will  be  duplicated.  Several  reduc- 
tions have  been  made  recently  and 
several  more  are  in  prospect. 

The  outlook  for  trucks  is  distinctly 
encouraging.  Most  of  the  manufac- 
turers have  got  down  to  the  bottom  of 
their  inventories  and  are  giving  re- 
leases on  materials  which  have  been 
held  up  for  months.  A  really  good 
farm  market  is  in  prospect  within  a 
few  months  when  cash  becomes  a  lit- 
tle more  plentiful  in  the  agricultural 
districts.  Farmers  are  buying  even 
now  on  a  small  scale  in  some  sections. 
Expansion  on  the  co-operative  market- 
ing movement  inevitably  will  involve 
the  use  of  thousands  of  motor  vehicles. 

A  feeling  of  greater  confidence  now 
pervades  all  branches  of  the  industry. 
The  year  is  expected  to  be  one  of  read- 
justment, but  it  is  felt  that  it  will  be 
one  of  progress  and  stabilization. 


Fenn  Advises  on  Proposed 
Truck  Laws  in  Canada 

NEW  YORK,  Feb.  8.— F.  W.  Fenn, 
secretary  of  the  motor  truck  committee 
of  the  National  Automobile  Chamber  ot 
Commerce,  left  Monday  night  for  Mon- 
treal, where  he  conferred  yesterday  and 
to-day  with  the  automobile  interests  of 
the  province  in  regard  to  legislation 
which  has  been  proposed  to  restrict  the 
use  of  trucks  of  more  than  SVs  tons  ca- 
pacity. Fenn's  advice  on  this  subject 
was  asked  because  of  the  limited  experi- 
ence Canada  has  had.  Conferences  were 
arranged  for  him  with  the  heads  of  large 
transportation  companies,  dealers  and 
the  Government  automobile  bureau. 

Fenn  ^vill  deliver  addresses  to  the  stu- 
dents of  Toronto  University  to-morrow 
and  Friday  on  the  subject  of  highway 
transportation. 


Jobs  Divided  According    to    Skill 
of  Employees,  10  Classi- 
fications Resulting 

CLEVELAND,  Feb.  6.— The  White 
Co.  has  put  into  effect  a  new  bonus 
plan  for  employees  for  the  purpose  of  re- 
ducing turnover  of  labor  and  increasing' 
labor  efficiency.  The  bonus  is  in  addi- 
tion to  all  hourly  wages  paid,  is  inde- 
pendent of  the  regular  compensation 
paid  and  it  is  not  to  be  confused  with 
the  piece  work  system. 

In  the  plan  quality  of  workmanship  is 
of  prime  importance,  for  only  good 
pieces  that  pass  rigid  inspection  qualify 
the  worker  to  earn  a  bonus. 

Under  the  system  all  jobs  in  the  fac- 
tory are  classified  according  to  the  skill 
required  of  the  worker.  Each  job  is 
placed  in  one  of  ten  bonus  classifica- 
tions. Classification  charts  and  stand- 
ard jobs  are  in  the  hands  of  the  su- 
perintendents and  are  posted  in  the  fac- 
tory so  that  the  workers  may  ascertain 
what  job  and  bonus  class  cover  his 
work. 

Standard  Table  Adopted 

A  standard  table  of  fatigue  and  rest 
allowances,  classified  according  to  the 
job,  has  been  adopted  in  addition  to  the 
standard  job  and  bonus  class.  From  10 
per  cent  to  22  per  cent  allowances  are 
made  for  fatigue  and  rest,  most  of  which 
are  granted  on  jobs  that  put  the  greatest 
strain  on  the  worker. 

After  the  job  has  been  studied  and 
classified  a  bonus  chart  and  instruction 
card  is  filled  out  and  given  to  the  worker. 
This  card  outlines  the  method  by  which 
the  work  should  be  done,  giving  equip- 
ment, set-up,  total  time  for  each  part  of 
the  operation,  total  net  time,  time  allow- 
ance for  fatigue  and  the  standard  time 
for  doing  the  job. 

In  order  to  arrive  at  the  standard  job 
and  bonus  classifications,  time  studies 
were  made  by  the  men  who  formerly  had 
been  practical  workmen  and  foremen  and 
who  have  from  three  to  five  years  study 
experience.  Studies  were  made  of  each 
job  at  least  thi-ee  times  so  that  the 
chance  for  error  was  reduced  to  a  mini- 
mum. 

Bonus  Begins  at  60  Per  Cent 

The  bonus  chart  is  set  on  the  standard 
time  of  the  insti'uction  card  for  100  per 
cent  efliciency.  but  a  man  begins  to  earn 
the  bonus  when  he  reaches  GO  per  cent 
of  the  standard  and  the  bonus  chart  also 
shows  the  amount  of  monej"  which  may 
be  earned  by  increasing  the  output. 

As  long  as  the  operation  is  performed 
in  accordance  with  the  instructions, 
equipment,  method,  etc.,  outlined  on  the 
bonus  chart  and  instruction  board  the 
bonus  will  not  be  lowered  nor  will  the 
standard  classifications,  together  with 
the  rest  and  fatigue  allowances  be  al- 
tered. 

(Continued  on  page  302) 
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made  on  the  Fordson  tractor.  The  new 
price  is  said  to  be  the  lowest  ever  quoted 
for  a  tractor  of  the  size  and  capacity  of 
the  Samson. 
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Says  Ford  Forced  It  —  Reduces 

Lists  of  10-20  Titan  Models 

$200  and  8-16,  $230 


CHICAGO,  Feb.  4— The  International 
Harvester  Co.  claiming  it  was  forced 
into  a  price  war  on  tractors  by  the  $230 
reduction  on  the  Fordson  has  made  al- 
most an  equal  reduction  on  its  two  mod- 
els of  Titan.  The  10-20  has  been  reduced 
from  $900  to  $700  and  the  8-16  from  $900 
to  $670.  The  new  prices  include  a  one 
or  two  bottom  P  &  0  plow  or  a  tractor 
disk  harrow.  This  offer  holds  good  until 
May  1.  In  the  equipment  on  the  Titan 
is  included  friction  clutch  pulley,  fen- 
ders, platform,  throttle,  governor,  ad- 
justable draw  bar  angle  lugs  and  brakes. 
This  equipment  is  valued  at  $100. 

In  a  statement  given  out  to  the  public 
the  International  Harvester  Co.  says: 

The  International  Harvester  Co.  has  an- 
nounced price  reductions  of  $230  on  two-plow 
tractors  and  $200  on  the  three-plow  tractors, 
effective  Immediately. 

Until  May  1  next,  the  company  will  present 
to  every  farmer  purchasing  one  of  these 
tractors  a  two-furrow  or  three-furrow  plow 
or  a  tractor  disk  harrow. 

President  Harold  F.  McCormick  said: 
This  reduction  is  not  justified  by  any 
present  or  prospective  reduction  of  manu- 
facturing costs.  It  is  made  chiefly  to  meet 
competition  and  to  enable  our  dealers  to 
maintain  their  position  in  the  trade.  The 
burden  of  this  reduction  and  the  cost  of  the 
plows  or  harrows  presented  to  purchasers 
will  be  borne  entirely  by  the  company. 


Franklin  Raises  Price 

$100  on  Three  Models 

SYRACUSE,  Feb.  3— HAn  increase  of 
$100  in  the  prices  of  three  of  its  models, 
effective  Feb.  1,  is  announced  by  the 
Franklin  Automobile  Co.  The  price 
changes  follow: 

New  Price    Old  Price 

Touring    car $2,450  $2,350 

Runabout     2,400  2,300 

Sedan.. 3,450  3,350 

All  prices  are  f.o.b.  Syracuse. 


NATIONAL  LOWERS  PRICES 

INDIANAPOLIS,  Feb.  4.— The  Nation- 
al Motor  Car  &  Vehicle  Co.  has  made  re- 
ductions in  price  as  follows: 

Old  Price     New   Price 

7- pass.    Touring $2,990  $2,750 

4-pass.    Touring 2,990  2,750 

3-pas8.     Touring 2,990  2,750 

4-pass.    Phaeton 3,500  3,250 

7- pass.    Phaeton 3.600  3,350 

Coupe     4,140  3,890 

Sedan     4.240  3,990 


SAMSON  REDUCES  $220 

JANESVILLE,  WIS.,.  Feb.  6— The 
Samson  tractor  division  of  the  General 
Motors  Corp.  has  reduced  the  price  of  its 
model  M  tractor  from  $600  to  $445.  The 
cut   comes   a   week   after   the   reduction 


DORT  LISTS  REVISED 

FLINT,  MICH.,  Feb.  4— The  Dort  Mo- 
tor Car  Co.  has  made  price  reductions, 
effective  at  once,  as  follows: 

Old  Price     New  Price 

Touring     $985  $865 

Roadster     985  865 

Sedan     1,685  1,445 

Coupe     1,535  1,315 
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Will  Direct  Foreign  Trade 

of  Rubber  Association 

NEW  YORK,  Feb.  6— Work  of  the  for- 
eign trade  division  of  the  Rubber  Asso- 
ciation of  America  will  be  carried  on  by 
a  new  executive  committee  headed  by  F. 
E.  Titus,  director  of  sales  for  the  Inter- 
national B.  F.  Goodrich  Corp.  While  no 
statement  of  detailed  plans  for  the  com- 
ing year  has  been  made,  the  general  pol- 
icy of  the  foreign  trade  division  will  be 
continued.  It  is  designed  to  promote 
trade  intercourse  between  the  United 
States  and  other  countries  by  the  dis- 
semination of  information  regarding 
trade  conditions  abroad,  credits  and  local 
methods  of  transacting  business.  One 
purpose  is  to  make  as  intelligent  and 
uniform  as  possible  the  methods  of 
Americans  engaged  in  foreign  trade. 

Titus  is  thoroughly  familiar  with  the 
export  field.  He  went  with  the  Goodrich 
company  in  1906  and  became  sales  man- 
ager of  the  International  corporation 
when  it  was  organized.  He  also  served 
as  manager  of  the  foreign  trade  division 
of  the  Akron  Chamber  of  Commerce  and 
as  a  trade  advisor  at  the  convention  of 
the  National  Foreign  Trade  Council  in 
Cleveland  last  year. 


Caley  Is  Chosen  to  Head 
Show  Managers  Association 

CHICAGO,  Feb.  6— Fred  H.  Caley,  sec- 
retary of  the  Cleveland  Automobile 
Manufacturers  and  Dealers  Association, 
v^ras  elected  president  of  the  National  As- 
sociation of  Automobile  Show  and  Asso- 
ciation Managers  at  the  annual  meeting 
here.  He  succeeds  E.  E.  Peake,  secretary 
of  the  Kansas  City  Motor  Car  Dealers 
Association,  who  has  been  president 
since  the  organization  was  formed.  Peake 
retired  because  of  pressure  of  work  in 
connection  with  his  private  interests. 

Robert  E.  Lee,  secretary  of  the  St. 
Louis  Automobile  Dealers  Association, 
"was  elected  vice-president,  and  Neal  G. 
A  lair  was  re-elected  secretary-treasurer. 
Headquarters  will  continue  to  be  main- 
tained at  the  office  of  the  secretary-treas- 
urer, 239  West  39th  street,  New  York. 
The  officers,  with  Price  Wells,  secretary 
of  the  Louisville  Automobile  Dealers  As- 
sociation, and  W.  H.  Shuart,  secretary  of 
the  Detroit  Automobile  Dealers  Associa- 
tion, constitute  the  board  of  directors. 


Bank  Creditors  Aid 
Locomobile  Plans 


Propose  Buying  Property  at  Sale 
— Other  Interests  Offered  Op- 
portunity to  Join 

NEW  YORK,  Feb.  6— While  no  an- 
nouncement has  been  made  of  the  plans 
contemplated  for  a  reorganization  of  the 
Locomobile  Co.,  it  is  understood  the  bank 
creditors  propose  to  buy  in  the  property 
at  a  receiver's  sale  and  put  in  some  new 
money,  giving  stockholders  and  merchan- 
dise creditors  an  opportunity  to  join 
with  them.  The  receivership  application 
filed  at  Bridgeport  was  proposed  by  the 
bank  creditors,  but  there  were  no  ob- 
jections from  the  representatives  of  the 
merchandise  creditors  who  have  served 
on  the  creditors'  committee  which  has 
had  charge  of  the  company's  finances 
since  it  was  separated  from  Hare's 
Motors. 

Colonel  Elmer  H.  Havens  and  Edwin 
A.  Travis  have  been  appointed  ancillary 
receivers  of  the  Locomobile  Co.  in  New 
York  by  Federal  Judge  Mack.  Their 
bond  has  been  fixed  at  $100,000. 

The  assets  of  the  corporation  are  es- 
timated at  $4,750,000,  exclusive  of  real 
estate  upon  which  no  valuation  is  placed 
in  the  papers.  The  assets  consist  of 
$1,000,000  in  cash  on  hand  and  in  banks; 
$1,000,000  in  plant  and  equipment;  $1,- 
000,000  in  raw  materials;  $800,000  in 
manufactured  cars;  $500,000  in  parts 
and  accessories;  $200,000  in  used  cars 
and  trucks;  $140,000  in  trucks;  $60,000 
in  bodies  and  $50,000  in  investments. 

No  estimate  of  the  liabilities  was  con- 
tained in  the  papers  filed  in  this  juris- 
diction, but  the  original  receivership  ap- 
plication placed  them  at  $5,000,000. 
Will  Protect  Assets 

PHILADELPHIA,  Feb.  9  —  Federal 
Judge  Dickinson  has  appointed  Elmer  H. 
Havens  and  William  S,  Homer  ancillary 
receivers  for  the  Locomobile  Co.  to  take 
charge  of  the  assets  in  this  city  pending 
the  proposed  reorganization  of  the  com- 
pany. Homer  is  general  manager  of  the 
Philadelphia  company. 


Oshkosh  Tractor  Abandons 
Plan  to  Absorb  La  Crosse 

MILWAUKEE,  Feb.  6— Inability  to 
finance  adequately  the  enterprise  has  re- 
sulted in  the  abandonment  by  promoters 
of  the  Oshkosh  (Wis.)  Tractor  Co.,  a 
Wisconsin  corporation  with  $1,200,000 
capital,  of  the  plan  to  take  over  the  busi- 
ness of  the  LaCrosse  (Wis.)  Tractor  Co. 
and  erect  a  new  factory  in  Oshkosh. 
Foundations  for  the  plant  were  laid  last 
fall,  an  investment  of  $200,000  being  con- 
templated. The  new  Oshkosh  concern 
had  actually  taken  over  the  plant,  equip- 
ment and  business  of  the  LaCrosse  com- 
pany, but  the  contract  has  now  been  ab- 
rogated by  mutual  agreement,  and  liqui- 
dation of  the  Oshkosh  business  is  under 
way.  The  liabilities  are  only  $10,000  to 
$12,000  and  are  amply  covered. 
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Dunlop  Tire  Defers 
American  Operation 

Company    Will    Not    Seek    1922 
Business — Conditions  in  Inter- 
national Market  Blamed 


BUFFALO,  Feb.  7— Hope  for  early 
activity  at  the  big  plant  of  the  Dunlop 
Tire  &  Rubber  Corp.  is  again  deferred 
by  a  statement  issued  with  the  sanction 
of  Parry  D.  Saylor,  vice-president.  Re- 
garding rumors  of  changes  in  organiza- 
tion here  and  of  immediate  resumption 
of  operations,  Saylor  said  that  the  whole 
subject  was  covered  in  the  statement 
which  reads  as  follows: 

"Prevailing  conditions  in  the  inter- 
national rubber  market  have  prompted 
the  Dunlop  Tire  &  Rubber  Corp.  to  post- 
pone the  resumption  of  activity  at  its 
American  plant  on  River  Road. 

"It  has  been  hoped  that  operations 
would  get  under  way  during  the  present 
winter  and  spring,  but  the  directors  of 
the  company  have  decided,  after  a  care- 
ful survey  of  conditions,  not  to  seek  1922 
business.  The  construction  and  equip- 
ment work  necessary  to  put  the  plant 
into  a  production  sufficient  to  operate  on 
a  profitable  basis  could  not  be  accom- 
plished before  the  best  of  the  season's 
business  had  already  passed. 

"Further  developments  are,  therefore, 
postponed  until  such  date  as  will  permit 
the  company  to  take  such  advantages  as 
an  early  start  for  1923  may  provide." 

It  was  stated  yesterday  at  the  plant 
that  members  of  the  present  staff  may  be 
called  to  England  for  service  in  the 
parent  company  during  the  interim. 
Certain  of  the  engineering  and  factory 
force  will  be  retained  in  Buffalo  in  order 
to  protect  the  plant  and  keep  all  the 
machinery  and  equipment  in  good  order. 

Dunlop's  international  organization  is 
now  in  much  better  shape.  All  inventory 
losses  have  been  written  off  by  the  Eng- 
lish company,  and  business  for  the  pres- 
ent fiscal  year  is  in  very  satisfactory 
shape. 


Seaman  Chosen  Treasurer 
of  Milwaukee  Employers 

MILWAUKEE,  Feb.  6— H.  H.  Seaman, 
president  of  the  Seaman  Body  Corp.,  and 
the  W.  S.  Seaman  Co.,  manufacturing 
passenger  car  bodies  and  specializing  in 
closed  types,  was  elected  treasurer  of 
the  Milwaukee  Employers'  Council  at 
the  annual  meeting.  Herman  A.  Wag- 
ner, president  Wisconsin  Bridge  &  Iron 
Co.,  was  elected  president;  Richard  P. 
Tell,  president  National  Brake  &  Electric 
Co.,  vice-president,  and  Joseph  McC. 
Bell,  secretary  and  manager. 

The  council  was  organized  in  the  fall 
of  1920  and  now  has  a  membership  of 
thirty-one  of  the  major  industrial  gi*oups 
in  Milwaukee  and  suburbs.  The  council 
did  not  begin  to  function  until  the  early 
part  of  1921  and  already  has  become  an 
important  factor  in  industrial  relations 
here.     Among  the  principal  groups  em- 
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braced  by  the  membership  is  the  Auto- 
motive Manufacturers'  Association,  Metal 
Trades  and  Founders'  Association,  Ve- 
hicle Manufacturers'  Association,  Brass 
Founders  and  Finishers  Division,  Sheet 
Metal  Manufacturers  Association,  etc. 

The  aims  and  purposes  of  the  Employ- 
ers' Council  as  enunciated  in  its  "Dec- 
laration of  Principles,"  are: 

1.  To  promote  on  a  fair  and  equitable 
basis,  industrial  peace  and  prosperity  in  the 
community,  and  the  steady  employment  of 
labor. 

2.  To  provide  proper  safeguards  for  the 
health  and  safety  of  the  employees. 

3.  To  secure  for  employer  and  employee 
alike  freedom  of  contract  in  the  manner  of 
employment. 

4.  To  discourage  strikes,  lockouts,  and  un- 
fair demands  by  either  employer  or  employee. 

5.  To  uphold  the  principle  of  the  Open 
Shop. 
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Moral  Hazard  Idea 
Seen  in  New  Plan 


Underwriter  Divides  Policy  Hold- 
ers Into  Six  Classes  to  Decide 
Most  Unfavorable 


Two  New  Chassis  for  Bus 

Service  Built  by  Selden 

ROCHESTER,  N.  Y.,  Feb.  4— The  Sel- 
den Truck  Corp.  has  brought  out  two 
new  chassis  known  as  Units  31  and  51, 
especially  designed  and  constructed  for 
bus  transportation  sei-vice. 

The  unit  31,  rated  at  2% -tons,  has  a 
wheelbase  of  147  in.  and  a  Continental 
engine  4%  x  5^/4  in.  It  can  be  geared  to 
make  either  18  or  25  m.p.h.  It  has  a 
seating  capacity  of  18  and  a  similar 
standing  capacity. 

The  unit  51  is  rated  at  3% -tons,  has  a 
177  in.  wheelbase  and  carries  60  passen- 
gers, including  seated  and  standing.  The 
engine  is  a  Continental  4%  x  5%.  Either 
18  or  25  m.p.h.  may  be  had. 


Reliance  Truck  Brings  Out 
New  Design  of  Snow  Plow 

APPLETON,  WIS.,  Feb.  6— The  Reli- 
ance Motor  Truck  Co.,  manufacturers  of 
Reliance  motor  trucks,  is  bringing  out  a 
new  design  of  rotary  snow  plow  designed 
especially  for  clearing  highways.  A 
drum,  8ft.  diameter,  contains  an  auger, 
the  whole  being  mounted  on  runners  and 
attached  to  the  front  axle  of  a  motor 
truck.  Motive  power  to  turn  the  auger 
at  400  r.p.m.  is  derived  from  the  truck 
power  plant.  The  device  also  is  adapted 
for  attachment  to  tractors. 

Patents  have  been  applied  for.  Initial 
models  are  under  experimentation  on  dirt 
and  concrete  roads  near  Appleton  under 
supervision  of  the  county  and  state  high- 
way authorities. 


NEW  YORK,  Feb.  6— One  of  the  larg- 
est automobile  underwriting  companies 
has  decided  to  divide  its  automobile  pol- 
icy holders  into  six  classes  this  year  in 
order  to  decide  just  what  class  of  policy 
holder  yields  the  most  unfavorable  ex- 
perience. This  plan  is  a  practical  appli- 
cation of  the  contention  of  the  insurance 
committee  of  the  National  Automobile 
Chamber  of  Commerce  that  the  moral 
hazard  should  be  given  greater  consid- 
eration  by   insurance   companies. 

The  announcement  of  the  company  in 
reference  to  the  classes  into  which  it  has 
divided  ics  policy  holders  follows: 

1 — Hich  grade  business  men  with  incomes 
of  $5,000  a  year  or  more.  Into  this  cla.ss 
will  be  placed  only  substantial,  solid  business 
men  who  are  connected  with  growing  con- 
cerns and   not  experimentors  or  speculators. 

2 — Laborers,  mechanics,  and  workers  of 
various  kinds  with  an  annual  income  of 
about  $2,500.  We  will  place  in  this  class 
principally    union    labor. 

3 — Those  using  their  cars  in  their  daily 
work,  i.e.  doctors,  salesmen,  etc. 

4 — Farmers,  and  ranchers,  and  dairymen, 
etc. 

5 — The  young,  unmarried  men,  clerks,  and 
all  who  have  not  yet  arrived,  so  far  as  a 
permanent  business  connection  is  concerned. 

6 — The  undesirables  that  we  are  forced  to 
write  for  one  reason  or  another.  AU  risks 
that  we  feel  from  the  start  are  not  good 
will  be  placed  in  this  class. 


WILMER  BACK  FROM  BRAZIL 

NEW  YORK,  Feb.  6— Gradual  im- 
provement in  business  conditions  in  Bra- 
zil was  found  by  E.  G.  Wilmer,  presi- 
dent of  the  Goodyear  Tire  &  Rubber  Co., 
who  has  returned  from  a  trip  to  that 
country.  Sales  of  his  own  company  in 
Brazil  are  better  than  ever,  he  declared. 
Wilmer  believes  the  curve  of  tire  busi- 
ness in  this  country  is  still  headed  up- 
ward and  that  the  "manufacturer  who 
can  keep  his  costs  down  and  his  quality 
up,  may  hope  for  satisfactory  business 
during  the  coming  year." 


Pierce- Arrow  Arranges 

Loan  to  Pay  Qaims 

NEW  YORK.  Feb.  3— It  is  understood 
in  banking  circles  here  that  an  arrange- 
ment has  been  made  by  the  Pierce-Arrow 
Motor  Car  Co.  by  which  it  has  obtained 
$:,000,000  in  cash,  which  will  be  used 
to  pay  all  merchandise  creditors.  These 
claims,  it  is  stated,  will  be  liquidated 
within  the  next  two  weeks. 

Not  all  the  cash  will  be  required  for 
this  purpose,  and  a  considerable  sum  w^ill 
be  left  in  the  hands  of  the  bankers  to  be 
drawn  upon  as  required.  The  business 
of  the  compar"./,  especially  in  its  truck 
department,  is  more  satisfactory  than  it 
has  been  for  a  long  time.  Orders  for  a 
considerable  number  of  trucks  now  are 
on  the  books  and  mor^  are  being  received. 


MID-WEST  RUBBER  ELECTS 

CHICAGO.  Feb.  6— At  the  regular 
monthly  meeting  of  the  Mid-West  Rub- 
ber Manufacturers  Association  officers 
were  elected  for  the  coming  year  as  fol- 
lows: President,  W.  W.  Wuchter,  Neb- 
raska Tire  &  Rubber  Co.,  Omaha;  first 
vice-president.  Thomas  Fallen,  Lion  Tire 
&  Rubber  Co..  Lafayette.  Ind.;  second 
vice-president  and  treasurer,  Samuel  J. 
Turner,  Brunswnck-Balke-Collender  Co.; 
secretary,  C.  S.  Sutherland. 


298 


Value  of  Tellurium 
Just  ^*Discovered" 


Anti-Knock  Compound  Hailed  by 

Press  as  Revolutionary 

Fuel 


NEW  YORK,  Feb.  7  —  Considerable 
excitement  was  caused  in  speculative 
circles  last  week  by  a  United  Press  dis- 
patch from  Dayton  which  said  that  "dis- 
covery of  a  tellurium  gasoline  compound 
which  increases  automobile  mileage  100 
per  cent  over  the  present  gasoline  fuel 
was  announced  at  the  research  labora- 
tories of  the  General  Motors  Co."  It 
was  stated  that  the  discovery  was  made 
by  Thomas  Midgley,  Jr.,  and  Thomas  A. 
Boyd.  As  a  result  of  this  report,  Gen- 
eral Motors  common  stock  went  up  a 
point  or  more. 

The  only  trouble  with  the  dispatch  was 
that  it  was  not  given  out  at  the  General 
Motors  research  laboratories,  and  tel- 
lurium is  not  designed  to  be  a  substitute 
for  gasoline. 

Midgley  and  Boyd  have  been  working 
for  many  months  on  the  theory  that 
fuel  mileage  could  be  materially  ex- 
panded by  redesigning  internal  combus- 
tion engines  so  that  the  compression 
would  be  increased  provided  some  ele- 
ment were  added  to  the  fuel  which  would 
take  out  the  cylinder  knocks. 

There  are  several  anti-knock  materials 
of  which  di-ethyl  telluride  is  one  of  the 
most  effective.  According  to  Midgley, 
road  tests  have  demonstrated  that  by 
increasing  compression  and  using  di- 
ethyl telluride  an  increase  of  from  80 
per  cent  to  125  per  cent  in  mileage  can 
be  obtained.  This  subject  was  discussed 
at  the  semi-annual  meeting  of  the  Society 
of  Automotive  Engineers  last  spring  in 
connection  with  a  paper  by  Fred  C. 
Ziesenheim  on  "Developing  the  High 
Compression  Automotive  Engine." 

The  United  Press  dispatch  naively 
added  that  the  annual  supply  of  tellurium 
was  only  about  60  tons  while  1500  tons 
would  be  required  to  meet  the  annual 
consumption  of  gasoline. 
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this  tax  will  be  in  lieu  of  all  other  auto- 
mobile taxes.  The  danger  is,  however, 
that  the  present  administration  cannot 
bind  later  administrations  to  keep  its 
promises. 

Two  bills  have  been  presented  in  Miss- 
issippi. One  calls  for  a  state  tax  and 
the  other  would  authorize  counties  to  im- 
pose a  tax  together  with  a  wheel  tax. 
The  state  bill  would  impose  a  tax  of  one 
cent  a  gallon  together  with  special  taxes 
on  distributors  and  dealers. 

Two  bills  also  have  been  presented  in 
Virginia.  One  provides  for  a  straight  tax 
of  one  cent  a  gallon  and  the  other  for  a 
tax  of  two  cents  a  gallon  with  an  impost 
of  $25  on  distributors  and  $5  on  dealers. 

Other  states  which  propose  an  excise 
tax  on  gasoline  are  Massachusetts,  Ne- 
braska, New  Jersey,  New  York,  Rhode 
Island  and  South  Carolina. 
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Move  to  Put  Tax 

on  Gasoline  Gro  vs 

NEW  YORK,  Feb.  6— Indications  now 
are  that  several  additional  states  will 
align  themselves  this  year  with  the  fifteen 
which  already  have  imposed  taxes  on  the 
sale  of  gasoline.  The  present  tax  is  one 
cent  a  gallon  in  all  states  except  Oregon, 
where  it  is  two  cents. 

Legislation  calling  for  a  gasoline  tax 
already  has  been  taken  up  by  eight  more 
state  legislatures.  In  isome  instances  sev- 
eral bills  have  been  presented  covering 
the  same  general  subject. 

A  bill  which  w^ill  be  offered  in  Mary- 
land by  the  administration  vdll  call  for 
a  gasoline  tax  to  wipe  out  an  old  deficit 
resulting  from  highway  construction.  It 
will  not  be  opposed  by  the  motoring  in- 
terests because  it  has  been  stipulated  that 


M.  A.  M.  A.  Headlight  Group 
Names  Cattell  Chairman 

NEW  YORK,  Feb.  7— The  following 
officers  have  been  elected  by  the  head- 
light device  group  of  the  Motor  and 
Accessory  Manufacturers  Association: 

Chairman,  J.  H.  Cattell,  secretary- 
treasurer  of  the  Warner-Patterson  Co., 
Chicago;  vice-chairman,  Charles  Franck, 
manager  of  the  Holophane  Glass  Co.  of 
New  York;  secretary,  Frederick  H.  Ford, 
manager  of  the  road  lighter  department 
of  the  C.  A.  Shaler  Co.,  Waupum,  Wis.; 
treasurer,  Howard  H.  Parker,  sales  man- 
ager of  the  Macbeth-Evans  Glass  Co., 
Pittsburgh. 

The  next  meeting  of  the  group  will  be 
held  at  the  Hollenden  Hotel  in  Cleveland, 
April  4  and  5.  One  of  the  most  important 
activities  which  the  group  is  expected 
to  take  up  is  that  of  standardization. 


Rubber  Makers  Oppose 

Egyptian  Cotton  Tariff 

NEW  YORK,  Feb.  6— The  legislative 
committee  of  the  Rubber  Association  of 
America  will  be  directed  by  the  board 
of  directors  to  present  strong  opposition 
to  the  proposal  before  the  Senate  finance 
committee  to  apply  a  higher  tariff  on 
Egyptian  long  staple  cotton.  The  pur- 
pose presumably  is  to  protect  growers  in 
the  American  Southwest. 

Tire  manufacturers,  who  are  the  prin- 
cipal consumers  of  Egyptian  long  staple 
cotton,  do  not  believe  the  higher  tariff 
would  result  in  equalizing  the  price  lev- 
els of  the  Egyptian  and  American  prod- 
uct. They  feel  it  is  unsound  from  the 
standpoint  of  international  trade  to  im- 
pose a  high  tariff  when  so  little  benefit 
would  accinie  to  the  domestic  industry. 


CHICAGO  FRANKLIN  LEADS 

SYRACUSE,  N.  Y.,  Feb.  6.— The 
Franklin  Motor  Car  Co.  of  Chicago  led 
the  list  of  Fi-anklin  dealers  in  1921. 
Chicago  jumped  from  third  place  in  1920 
to  first  in  1921.  The  five  Franklin  deal- 
ers who  took  the  largest  number  of  cars 
during  the  past  year  were  in  their  order: 
Chicago,  New  Yoi'k,  Boston,  Los  Angeles 
and  Pittsburgh. 


Lee  Finds  Better 

Conditions  Exist 


Government  Official  Reports  Up- 
ward Trend  in  Industry — 
Met  Dealers  at  Shows 


WASHINGTON,  Feb.  6— Analysis  of 
the  automotive  industry  in  all  of  its 
branches  by  the  Automotive  Division, 
Bureau  of  Foreign  and  Domestic  Com- 
merce, shows  that  the  industry  has  been 
on  the  upward  trend  during  the  last  30 
days,  due  in  some  measure  to  price  sta- 
bilization and  the  belief  among  manu- 
facturers that  the  price  war  is  ended. 

Gordon  Lee,  Chief  of  the  Division,  re- 
turned today  from  the  Chicago  show 
and  expressed  the  belief  that  the  bottom 
had  been  reached  in  prices  and  that  sales 
and  production  will  increase  steadily 
during  the  spring  months,  especially  with 
renewed  confidence  on  the  part  of 
dealers. 

Lee  contrasted  the  New  York  and 
Chicago  shows  by  saying  that  the  former 
was  characterized  by  a  frenzy  of  prices, 
while  the  Chicago  show  witnessed  actual 
sales  and  revival  of  interest  among  deal- 
ers. Interviews  with  dealers  convinced 
him  that  the  dealer  is  becoming  more 
discriminating  in  the  selection  of  manu- 
facturers. This  is  explained,  he  said,  by 
the  fact  that  many  dealers  have  barely 
made  living  expenses  and  others  have 
been  forced  to  the  wall  during  the  past 
few  years.  Dealers  now  insist  upon 
obtaining  assurance  of  better  terms  in 
service  and  parts  from  companies  finan- 
cially sound. 

It  was  found  by  Lee  that  many  dealers 
from  the  South,  the  Southwest  in  par- 
ticular, reported  excellent  prospects  in 
their  territories  but  had  purposely  held 
off  pui'chases  for  a  few  weeks  until  they 
were  convinced  that  prices  had  become 
stabilized.  The  Federal  official  believes 
that  the  domestic  outlook  is  optimistic 
in  every  respect. 

First  Unit  of  Kelsey 

Plant  Formally  Opened 

NEWARK,  N.  J.,  Feb.  7— The  first 
unit  of  the  new  factory  of  the  Kelsey 
Motor  Co.,  which  will  manufacture  the 
friction  drive  Kelsey  car,  was  formally 
opened  to-day.  The  building  covers 
32,000  sq.  ft.,  with  a  large  frontage  on 
Washington  Street.  In  the  rear  is  a  side 
track  connecting  with  the  Erie  raih*oad. 
The  siding  is  so  arranged  that  supplies 
can  be  unloaded  on  the  mezzanine  factory 
floor  where  materials  will  be  stored  until 
needed. 

Speakers  at  the  opening  exercises  were 
Judge  Robert  Carey  of  Jersey  City, 
President  E.  B.  Slade  and  General  Man- 
ager C.  W.  Kelsey  of  the  motor  company. 
There  were  a  large  number  of  guests 
who  inspected  the  plant. 

About  100  six-cylinder  Kelsey  cars  are 
now  in  use  and  the  company  announces 
that  it  will  add  a  four-cylinder  line  with 
a  touring  car  selling  at  $985. 
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Wages  ill  Intlustry 
Hij^her  Than  Average 

Alexander  Says  Part  Time  Work 

Has    Decreased    Income    of 

Automobile  Employee 

DETROIT,  Feb.  7— Statistics  covering 
the  wages  of  workers  in  the  automobile 
industry  were  presented  by  Magnus  W. 
Alexander,  managing  director  of  the  Na- 
tional Industrial  Conference  Board  in  an 
address  here.  Six  important  points  were 
made  by  Alexander: 

Automobile  wages  are  higher  than  the 
average  for  industry  in  general. 

Automobile  wages  were  not  increased 
as  much  over  1914  as  were  those  of  in- 
dustry in  general. 

The  average  weekly  income  of  the  au- 
tomobile worker  has  decreased  rapidly 
because  of  prevalence  of  part  time  work. 

Average  hourly  earnings  in  the  auto- 
mobile industry  are  double  those  of  1914. 

Buying  power  of  the  average  weekly 
automobile  wage  is  as  great  as  in  1914  in 
spite  of  present  part  time  employment. 

Buying  Power  High 

Buying  power  of  the  average  automo- 
bile wage  is  25  per  cent  higher  than  in 
1914. 

"Whereas  the  average  hourly  earnings 
of  wage  earners  in  the  automobile  indus- 
try were  29.3  cents  in  July  1914,  rose 
to  70.5  cents  in  September  1920,  and  then 
fell  to  58.6  cents  in  June  1921,  corre- 
sponding earnings  for  wage  earners  in 
all  American  manufacturing  industry 
were  24.4  cents  in  July  1914,  62.4  cents 
in  September  1920  and  52.1  cents  in  June 
1921,"  Alexander  said:  "There  were 
eighteen  other  principal  industries  which, 
during  the  last  seven  year  period,  showed 
a  greater  percentage  net  increase  of 
hourly  earnings  than  was  shown  in  the 
automobile  industry. 

"In  respect  to  weekly  earnings,  a 
slightly  different  picture  is  presented  be- 
cause of  the  influence  of  part  time  em- 
ployment during  the  1920-1921  period. 
Average  weekly  wages  in  the  automo- 
bile manufacturing  industry  rose  from 
$15.71  in  July  1914,  to  $34.34  in  July 
1920,  equal  to  119  per  cent  increase,  and 
then  dropped  to  $25.40  in  June  1921,  re- 
sulting in  a  net  increase  of  62  per  cent 
over  the  1914  base  line.  Average  hourly 
wages  in  all  American  manufacturing 
industry  rose  from  $12.40  in  July  1914 
to   $29.81,   or  by   140   per   cent,   in  July 

1920,  and  then  dropped  to  $22.89  in  June 

1921,  resulting  in  a  net   increase  of  85 
per  cent  over  the  1914  base  line." 

Employment  Decreased 

He  further  stated: 

The  total  employment  in  tlio  automobile 
industry  decreased  52.3  per  cent  from  June 
1920  to  July  1921.  and  in  all  industry  the 
decrease  was  only  37.1  per  cent.  In  the 
automobile  industry  the  volume  of  employ- 
ment reached  its  low  point  at  the  beginning 
of,  1921,  followed  by  a  marked  revival  up  to 
May,  1921,  and  then  by  a  considerable  slump 
in  June   of  that  year. 
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A  comparison  of  employment  in  the  auto- 
mobile industry  with  all  American  industry 
reflects  the  enormous  growth  of  the  former 
as  compared  with  the  average  for  the  latter. 
There  Is  a  relationship  between  the  money 
wages  earned  and  the  prevailing  cost  of 
living  which  must  be  taken  into  account  to 
secure  an  adequate  measure  of  the  wage 
purchasing  power  of  the  wage -earner  or  of 
his  economic  status  at  one  time  as  com- 
pared with  another  time.  After  all,  it  is 
not  so  important  to  know  how  much  anyone 
earns  as  to  know  how  much  he  can  buy  in 
terms  of  necessaries  and  comforts  of  life 
with  the  money  that  he  is  earning.  To 
ascertain  the  purchasing  power  of  the  money 
wage,  or  the  real  wage,  it  is  therefore  neces- 
sary to  divide  the  money  earnings  by  the 
cost  of  living;  and  the  result  will  measure 
the  economic  status  of  the  worker. 

On  this  basis  the  automobile  manufactur- 
ing industiT  shows  that  the  hourly  real 
earnings  of  the  workers  in  June  1921,  were 
24  per  cent  higher  than  those  in  July  1914, 
while  the  real  weekly  earnings  were  at 
practically  the  same  level. 

For  American  manufacturing  industry  as 
a  whole,  the  economic  status  of  the  average 
wage-earner  had  increased  during  the  same 
period  by  32  per  cent  for  hourly  earnings 
and  by  14.3  per  cent  for  weekly  earnings. 
The  results  of  this  comparison  rheck  with 
the  previously  stated  fact,  that  to  begin  with 
the  actual  money  earnings  of  automobile 
workers  in  1914  had  been  greater  and  had 
also  increased  to  a  lesser  percentage  during 
the  following  seven-year  period  than  was 
the  case  with  the  general  industrial  workers. 
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Truck  Tone  Better 
In  New  York  Field 


Oakland  Motor  Car  Co. 

of  Canada  Being  Formed 

OSHAWA,  ONT.,  Feb.  8— The  Oak- 
land Motor  Car  Co.  of  Canada,  sub- 
sidiary of  General  Motors  of  Canada, 
Ltd.,  is  being  organized.  Operations  will 
begin  early  in  March  and  this  will  mean 
still  more  production  for  the  Oshawa 
plants.  Four  body  styles  will  be  manu- 
factured including  a  touring  car,  road- 
ster, coupe  and  sedan.  The  car  is  slight- 
ly lighter  in  design  than  the  McLaughlin- 
Buick  six  and  somewhat  lower  in  price. 

The  company  already  has  large  orders 
for  the  new  Oakland  six  for  export  ship- 
ment. Officers  of  the  new  company  are: 
President,  R.  S.  McLaughlin;  vice-presi- 
dent, G.  W.  McLaughlin;  secretary,  T.  S. 
Merrill;  treasurer,  M.  L.  Prensky;  as- 
sistant secretary,  G.  W.  Hezzlewood. 
R.  D.  Kerby  has  been  appointed  tem- 
porary sales  manager  to  perfect  a  sale 
and  service  organization.  This  work  is 
in  addition  to  his  duties  as  sales  man- 
ager of  the  Oldsmobile  company. 


Indication.s  Point  to  Large  Users 

Preparing  to  Enter  Market 

in  Spring 


NEW   BENZ   TRUCKS   SHOWN 

NEW  YORK,  Feb.  6— The  latest  mcd- 
3ls  of  the  Benz-Gaggenau  truck,  just  im- 
ported from  the  factory,  are  being  shown 
by  the  Benz  &  Cie  United  States  Dis- 
tributors, Inc.  The  line  comprises  four 
chassis,  ranging  from  1-ton  to  5-tons. 
The  4-ton  and  5-ton  models  are  chain 
driven  and  the  others  shaft  driven. 
Bodies  to  suit  any  purpose  are  supplied. 
The  company  also  makes  double  deck 
buses,  fire  apparatus  and  a  tractor.  The 
American  agency  will  maintain  a  ser- 
vice station. 


NEW  YORK,  Feb.  7— The  metropoli- 
tan truck  market  is  developing  a  stronger 
tone,  especially  in  the  heavy  duty  class. 
In  the  past  two  weeks  there  have  been 
repeated  indications  that  fleet  owners  and 
large  users  of  trucks  are  preparing  to 
come  into  the  market  again  this  spring 
after  a  lull  of  more  than  two  years. 

The  demand  is  not  indicated  so  much 
at  the  present  time  by  actual  sales  as 
by  the  apparent  desire  of  prospects  and 
former  customers  to  consider  spring  in- 
stallations. 

This  more  favorable  attitude  is  taken 
to  indicate  a  strengthening  of  business 
confidence  and  holds  the  promise  of  trans- 
lation into  actual  truck  sales  in  March 
and  April. 

Truck  Users  Change  Attitude 

The  changing  attitude  of  truck  users 
is  one  that  has  been  closely  observed  by 
the  metropolitan  truck  dealers.  It  is  a 
matter  of  history  now  how  the  large 
truck  users,  with,  in  some  cases,  only 
half  of  their  equipment  in  operation, 
closed  the  doors  entirely  against  the  ad- 
dition of  new  equipment,  and  how  this, 
together  \vith  the  competition  from  re- 
imported  units,  held  the  market  stagnant 
for  months. 

There  is  another  phase  of  the  situation 
that  lends  a  rosy  tinge  to  the  outlook. 
That  is  the  fact  that  many  of  the  heavy 
trucks  in  use  in  this  territory  to-day 
have  been  run  to  junk  through  the  cur- 
tailing of  replacements,  and  thus  the 
used  truck  will  not  be  the  factor  in  its 
field  that  the  used  passenger  car  has 
been. 

Up  to  the  present  time  this  upward 
■^rend  has  not  made  itself  felt  in  the  light 
delivery  car  class.  The  purchasers  in 
this  class  to-day,  as  in  the  past  year, 
have  been  principally  the  smaP  business 
man  who  is  just  changing  from  horse- 
drawn  to  motor-driven  equipment,  small 
stores  installing  delivery  service  and 
similar  businesses. 

Passenger  Cir  Sales  Improve 

Sales  of  motor  cars  in  Januarj*  were 
considerably  better  than  the  same  month 
last  year,  and  in  most  lines  there  is  in- 
dication of  a  slowly  increasing  demand 
extending  to  the  peak  of  the  spring  sea- 
son. 

Dealers  in  all  price  classes  are  point- 
ing to  the  Ford  and  Dodge  Brothers  re- 
ductions as  indications  that  the  bottom 
has  been  reached  and  there  are  intima- 
tions that  a  few  price  increases  may  be 
announced  in  the  near  future. 

The  used  car  situation  in  the  metro- 
politan district  i'*  assuming  more  promis- 
ing aspects  with  most  dealers  in  and 
about  New  York  gradually  reducing 
stocks. 
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Trade  on  Upgrade 
Throughout  South 

Cotton   Belt   Particularly   Offers 
Opportunity  to  Companies  Con- 
templating New  Branches 

NEW  YORK,  Feb.  6— An  investigation 
of  the  automotive  market  made  by  Auto- 
motive Industries  in  various  sections  of 
the  middle  south  indicates  that  business 
will  remain  on  the  up-grade  from  now 
on.  This  seems  to  be  particularly  true 
in  the  cotton  belt,  because  mills  actually 
are  short  of  cotton  and  the  present  price 
is  likely  to  go  even  higher,  which  will  add 
to  the  prosperity  of  the  territory  and 
also  have  an  important  psychological  ef- 
fect. 
Good  Time  to  Open  Branches 

It  seems  to  be  the  general  belief  that 
any  companies  which  contemplate  open- 
ing southern  branches  would  be  wise  to 
do  so  at  this  time  in  order  to  establish 
themselves  on  a  solid  footing  and  be 
ready  for  business  when  conditions  im- 
prove. 

Automobile  sales  for  the  last  three 
months  in  the  Atlanta  district  have  been 
much  better  than  in  the  three  months 
preceding  and  were  somewhat  better 
than  the  same  months  of  1921.  Acces- 
sory sales,  however,  remain  about  sta- 
tionary, and  most  of  the  accessory  deal- 
ers are  rather  heavily  stocked.  They 
are  buying  on  a  hand-to-mouth  basis  and 
have  been  for  more  than  a  year. 

While  no  material  improvement  is  ex- 
pected in  Atlanta  district  for  the  first 
half  of  1922,  all  indications  are  that  it 
will  be  better  than  in  the  same  period 
of  1921.  Conditions  in  other  lines  are 
steadily  improving,  and  the  second  half 
of  the  year  will  be  considerably  better 
if  there  are  no  crop  failures. 

Dealers  in  the  St.  Louis  district  re- 
port that  sales  for  the  last  three  months 
have  shown  a  marked  improvement  in 
passenger  cars,  trucks  and  used  cars. 
By  intensive  selling  methods  accessory 
dealers  have  been  able  to  bring  their 
stocks  down  to  a  satisfactory  basis,  and 
few  of  them  are  overstocked.  As  a  con- 
sequence they  are  buying  liberally  for 
future  needs. 

St.  Louis  Cheerful 

In  general,  the  feeling  in  the  automo- 
tive trade  in  the  St.  Louis  section  is  more 
cheerful  than  it  has  been  for  a  year. 

Many  representative  automobile  deal- 
ers in  the  Louisville  district  did  a  vol- 
ume of  business  in  1921  which  equalled 
the  record-breaking  year  of  1920.  Profits 
were  not  quite  so  large,  however,  be- 
cause of  the  lower  list  prices.  Sales  for 
the  last  three  months  have  been  much 
better  than  in  the  same  period  last  year. 
Accessory  dealers  are  not  carrying  over 
larger  stocks,  but  are  buying  only  to  meet 
immediate  needs. 

It  is  expected  that  the  first  half  of  this 
year  will  bring  a  business  equalling  the 
first  six  months  of  1921  in  the  Louisville 
territot^,  while   the   second   half   is    ex- 
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pected   to  show  a  considerable   increase 
over  the  previous  year. 

Sales  for  the  last  three  months  in 
North  Carolina  have  been  about  on  a 
par  with  the  other  two  months  of  the 
year,  but  considerably  less  than  1921. 
Accessory  dealers  are  carrying  small 
stocks,  but  they  show  no  disposition  to 
buy  liberally.  Business  for  the  next  few 
months  is  expected  to  be  slow,  especial- 
ly for  cars  selling  for  more  than  $1500. 
No  other  marked  improvement  is  ex- 
pected before  the  latter  part  of  the  year. 
The  used   car   situation   is   unfavorable. 

Sales  in  the  Birmingham  territory 
have  fallen  off  a  trifle  in  the  last  three 
months,  but  have  been  on  about  the  same 
basis  for  a  year.  Accessory  stocks  are 
rather  short,  but  dealers  are  buying  only 
for  their  immediate  needs.  No  great  in- 
crease in  business  is  expected  for  the  first 
quarter,  but  sales  are  expected  to  in- 
crease in  the  second  and  third  quarters, 
with  a  very  slight  falling  off  in  the  fourth 
quarter.  It  is  believed  that  cars  of  south- 
em  manufacture  will  have  a  slight  turn 
for  the  better  as  they  are  establishing 
better  sales  connections. 
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No  Britain  Market 
for  American  Parts 


Business  in  Dallas  Feels 
Eflfects  of  Price  Reductions 

DALLAS,  Feb.  7— While  complete  re- 
ports have  not  been  made,  there  are  in- 
dications that  the  retail  automobile  busi- 
ness in  Dallas  and  practically  all  north 
Texas  for  the  first  month  of  the  year 
showed  an  increase  over  the  closing 
month  of  the  last  year.  From  a  dozen 
retailers  in  Dallas  it  was  indicated  the 
increase  would  be  about  10  per  cent.  The 
retailers  believe  the  reduction  in  prices 
had  considerable  to  do  with  the  increase 
in  business. 

Truck  men  declare  their  business  was 
slightly  increased  and  that  the  outlook 
is  brighter.  Tractor  dealers  reported  in- 
creased business  over  the  last  month,  but 
said  their  sales  are  still  far  from  the 
volume  during  the  banner  months  of 
1920.  They  believe  with  the  farmers  ex- 
1920.  

NEW  TIRE  WARRANTY  APPROVED 

NEW  YORK,  Feb.  6— The  standard  tire 
warranty  and  the  accompanying  revision 
of  mileage  adjustment  practices  recom- 
mended by  the  Rubber  Association  of 
America  have  been  approved  by  93  tire 
manufacturers.  The  list  includes  all  the 
larger  tire  companies. 


NO   INCREASE   IN    LOAD   WEIGHTS 

NEW  YORK,  Feb.  9— Reports  received 
by  the  traffic  department  of  the  National 
Automobile  Chamber  of  Commerce  in- 
dicates strongly  that  there  will  be  no 
increase  in  the  minimum  car  load  weights 
,-);.  shipments  of  passenger  cars  and 
tf'Cks  to  Pacific  Coast  points. 


ACCEPT  AMERICAN  MOTORS  BID 

NEW  YORK,  Feb.  9— Creditors  of  the 
American  Motors  Corp.  have  agreed  to 
accept  an  offer  of  $200,000  for  the  per- 
sonal property  of  the  company  made  by 
syndicates  headed  by  C.  B.  Penney  of 
Greenboro,  N.  C. 


Prospects  Vanish,  Due  to  Import 

Duty,  Trade  Depression  and 

Surplus  Stocks 

NEW  YORK,  Feb.  7— The  market  for 
,  American  automobile  accessories  and 
component  parts  in  Great  Britain  has- 
practically  vanished  for  the  time  being,, 
according  to  a  summary  of  the  situation 
contained  in  a  review  of  Anglo-American 
trade  covering  the  outlook  for  1922,  pub- 
lished by  the  American  Chamber  of  Com- 
merce in  London.  In  its  discussion  of 
the  situation,  these  points  are  made: 

For  the  time  being  the  trade  in  Ameri- 
can automobile  accessories  and  compo- 
nent parts  is  dormant,  and  some  time 
may  elapse  before  it  revives  to  any  ex- 
tent. 

Likely  to  Retain  Duty 

The  import  duty  of  33j4  per  cent  i& 
likely  to  be  retained  for  two  reasons — 
first,  that  it  brings  in  revenue;  and  sec- 
ond, the  British  manufacturers  favor  its- 
continuance. 

In  the  opinion  of  those  in  touch  with 
the  British  market,  articles  of  special 
rather  than  general  design  seem  to  offer 
the  best  chances  for  American  manufac- 
turers, as  there  is  less  competition  in 
the  market  for  "specialties." 

Other  causes  are  the  general  trade  de- 
pression and  the  large  quantity  of  sur- 
plus stocks  still  unsold  both  in  Great 
Britain  and  in  the  various  dumps  in 
France,  and  also  in  the  hands  of  dealers, 
while  another  factor  in  the  situation  is 
the  prejudice  still  existing  in  the  minds 
of  the  British  public  against  American 
component  parts.  This  is,  however,  a 
diminishing  factor,  and  some  firms  have 
overcome  it  to  the  extent  of  putting  out 
a  small  car  fitted  with  American  back 
axles. 

Yet  another  factor,  the  full  effect  of 
which  has  yet  to  be  felt,  is  the  vogue  of 
the  small  car  in  Great  Britain.  Ameri- 
can manufacturers  build  neither  small 
cars  nor  parts  of  small  cars,  and  con- 
sequently British  manufacturers  are  like- 
ly to  retain  the  advantage  of  this  trade. 

Transshipment  Trade  Affected 

The  trans-shipment  trade  of  American 
parts  and  accessories,  which  used  to  be 
very  profitable,  has  also  been  badly  hit 
by  the  import  duty.  It  is  true  that  goods 
can  be  placed  in  a  bonded  warehouse  im- 
mediately on  arrival  in  Great  Britain  and 
re-exported  therefrom,  and  so  escape  the 
import  duty;  but  this  is  expensive,  and 
it  is  doubtful  whether  any  saving  is  made 
by  this  means. 

Another  disturbing  element  is  the  pres- 
ence of  large  surplus  stocks  still  to  be 
absorbed.  At  Slough,  the  former  gov- 
ernment depot,  there  are  reported  to  be 
large  quantities  of  American  accessories 
and  component  parts,  as  well  as  British, 
and  in  addition  government  stocks  are 
reported  in  various  parts  of  France  as 
well  as  stocks  in  the  hands  of  dealers. 
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Tax  on  Cars  Yields 
Decreased  Revenue 


In  Last  Six  Months  of  1921  Re- 
ports Show  Collections  Fell 
Off  $15,579,309 


WASHINGTON,  Feb.  7— Collections 
of  excise  taxes  on  automobiles  for  the 
last  six  months  of  the  calendar  year  of 
1921  decreased  $15,579,309,  as  compared 
with  revenues  from  this  source  during 
the  same  period  of  1920.  A  slump  of 
$1,584,735  was  reported  to  the  Bureau  of 
Internal  Revenue  for  December  1921,  as 
compared  with  the  same  month  of  the 
preceding  year.  The  total  receipts  from 
the  manufacturers'  excise  tax  on  auto- 
mobiles, motorcycles,  accessories,  etc., 
during  the  last  six  months  of  1921, 
amounted  to  $57,308,245,  as  compared 
with  $72,887,554  during  the  same  period 
of  1920.  The  total  receipts  for  the  month 
of  December  1921,  on  these  products, 
amounted  to  $7,336,008,  as  against  $8,- 
922,744  in  December  1920. 

Truck  Returns  Less 

A  study  of  these  tax  returns  shows 
that  under  section  900  of  the  Revenue 
Act  of  1918,  assessments  on  motor  trucks 
and  wagons  for  the  last  six  months  of 
1921' amounted  to  $4,098,904,  as  compared 
with  $7,494,029  for  the  same  period  in 
the  preceding  year,  or  a  decrease  of  $3,- 
395,125  in  revenue  from  this  source.  The 
receipts  from  automobile  trucks  and 
wagon  taxes  during  December  1921 
amounted  to  $473,713,  as  against  $663,- 
594,  or  a  decrease  of  $189,880.  Segre- 
gated taxes  collected  on  other  automo- 
biles and  motorcycles  from  July  1  to  De- 
cember 31,  1921,  amounted  to  $28,606,522, 
a  decrease  of  $13,150,826.  The  returns 
for  December  1921  on  these  items 
amounted  to  $3,999,136,  as  compared 
with  $4,918,626  for  the  same  period  of 
1920,  representing  a  decrease  of  $919,489. 

The  figures  for  the  latter  part  of  1921 
show  an  increase  in  receipts  from  the 
sale  of  automobile  accessories  and  parts, 
amounting  to  $966,642.  The  total  reve- 
nue from  this  source  amounted  to  $24,- 
602,818,  as  against  $23;636,176.  As  com- 
pared with  December  1920,  the  taxes  for 
December  1921  declined  $475,365,  as  the 
yield  for  the  month  on  automobile  acces- 
sories and  parts  aggregated  $2,863,158. 
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Wills  &  Co.;  Harry  Branstetter,  Chicago 
distributor;  Ralph  Hamlin,  distributor  in 
Los  Angeles;  George  T.  Briggs,  sales 
manager,  Wheeler  &  Schebler;  Harry  W. 
Anderson,  general  sales  manager,  Due- 
senberg  Motors  Co.;  Chester  I.  Camp- 
bell, manager,  Boston  automobile  shows; 
Horace  W.  DeLisser,  Ajax  Tire  &  Rub- 
ber Go.;  George  W.  Han-on,  president, 
Hanson  Motor  Car  Co.;  Louis  Block, 
president,  Philadelphia  Automobile  Trade 
Association;  E.  E.  Peake,  secretary- 
treasurer,  Kansas  City  Motor  Car  Deal- 
ers'  Association.  ■ 

The  following  directors  hold  over: 
Lloyd  Maxwell,  Thomas  J.  Hay,  Walter 
Bermingham,  Martin  L.  Pulcher,  Rich- 
ard Kennerdell,  Albert  Champion,  Greg- 
ory Flynn  and  John  Younger. 

The  club  adopted  a  constitution  and  by 
laws  which  will  be  distributed  to  the 
membership. 
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Directors  Elect  Hughson 
Head  of  Old  Timers'  Qub 

CHICAGO,  Feb.  7— At  the  annual  elec- 
tion of  officers  of  the  Old  Timers'  Club 
held  here,  the  directorate  nominated  in 
New  York  during  show  week  was  chosen 
unanimously,  and  the  directors  there- 
upon chose  William  L.  Hughson,  presi- 
dent; F.  Ed.  Spooner,  secretary,  and  J. 
Edward   Schipper,   treasurer. 

The  newly  elected  vice  presidents  who 
are  also  the  directors  consist  of  Captain 
E.  V.  Rickenbacker,  vice  president,  Rick- 
enbacker  Motor  Car  Co.;  E.  C.  Morse, 
director  of  sales  and  advertising,  C.  H. 


Nash  Four-Cylinder 

Line  Cut  in  Price 

NEW  YORK,  Feb.  8— Reductions  have 
been  made  in  the  prices  of  the  Nash  4- 
cylinder  chassis  and  is  priced  at  $1350. 
Model  New  Price     Old  Price 

Touring     $985  $1,045 

Roadster     965  1,025 

Coupe     1,485  1,645 

Sedan     1,645  1,835 

Cab     1,295  1,395 

No  change  has  been  made  in  the  prices 
of  the  6-cylinder  line.  The  line  of  trucks 
for  1922  will  be  continued  with  minor  re- 
finements, but  the  ratings  have  been 
changed  slightly  to  conform  to  the  re- 
quirements of  new  state  license  laws. 
The  new  cabriolet,  which  is  a  five-passen- 
ger enclosed  car,  is  mounted  on  a  four- 
cylinder  chassis  and  is  priced  at  $1350. 


LOWER  PRICE  FOR  WALLIS 

RACINE,  WIS.,  Feb.  8— The  J.  I.  Case 
Plow  Works  has  reduced  the  price  of  the 
Wallis  tractor  and  the  J.  I.  Case  three- 
bottom  plow  to  $995.  This  combination 
sold  a  year  ago  for  $2,023. 


MIDWEST  UTILITOR  REDUCED 

INDIANAPOLIS,  Feb.  8— The  Midwest 
Engine  Co.  announces  that  the  price  of 
its  model  501  walking  type  Utilitor  has 
been  reduced  from  $345  to  $295,  f.o.b. 
Indianapolis.  The  riding  type  of  Utilitor 
has  been  reduced  from  $390  to  $340. 


OLYMPIA  TRUCK  LOWERED 

TACOMA,  WASH.,  Feb.  6— The  Olym- 
pia  Truck  Co.  has  reduced  the  price  of 
its  truck,  a  2V^-ton  model,  from  $3500 
to  $3200. 


GARFORD    MAKES    REDUCTIONS 

LIMA,    OHIO,    Feb.    9— The  Garford 
Motor  Truck  Co.  has  reduced  prices  on 

its  three  largest  models.     The  list  fol- 
lows: 

New  Price  Old  Price 

3!/2-ton     $3,750  $4,300 

5-ton     4.500  5,200 

71/2-ton     5.200  5,500 


Proposed  Bonus  Tax 
Modified  bv  Mellon 


House  Committee  Also  Does  Not 
Favor  .oO-Cent  Per  Horse- 
power Levy 


WASHINGTON,  Feb.  7— Determina- 
tion of  the  majority  leaders  in  Congress 
and  officials  of  the  Administration  to 
force  bonus  legislation  brought  the  sug- 
gestions of  Secretary  of  the  Treasury 
Mellon  for  additional  taxes  on  motor 
vehicles  and  gasoline  to  the  fore  this 
week.  It  is  said  that  certain  members 
of  the  House  Committee  on  Ways  and 
Means  have  given  serious  consideration 
to  the  proposal  to  raise  the  additional 
funds  through  an  assessment  on  gasoline 
and  tobacco.  The  suggestion  to  impose 
a  tax  of  50  cents  per  horsepower  on  own- 
ers of  motor  vehicles  finds  little  active 
support  in  Congress,  particularly  at  this 
time  when  the  Congressional  elections 
are  approaching. 

Secretary  Mellon  advised  Automotive 
Industries  today  that  he  did  not  recom- 
mend the  assessments  on  automobiles, 
gasoline,  etc.,  but  submitted  them  as  sug- 
gestions in  compliance  with  the  request 
of  the  Ways  and  Means  Committee  for 
additional  sources  of  revenue  necessar\' 
to  meet  payment  of  the  proposed  sol- 
diers' bonus. 

In  testifying  before  the  Committee, 
Secretary  Mellon  suggested  a  levy  of  50 
cents  per  horsepower,  but  later  supple- 
mented it  with  the  proposal  that  25  cents 
per  horsepower  would  be  more  acceptable 
in  event  the  Congress  decided  to  enact  a 
bonus  bill.  He  believes  that  a  storm  of 
opposition  might  develop  from  a  tax  as 
high  as  50  cents  and  might  ultimately 
affect  the  sale  of  high-powered  cars. 


Hare  Leaves  Manufacturing 
Field  for  Merchandising 

NEW  YORK,  Feb.  8 — A  new  company 
known  as  E.  S.  Hare,  Inc.,  has  been  or- 
ganized to  succeed  Hares  Motors.  Inc.  It 
is  headed  by  Emlen  S.  Hare  and  most 
of  his  associates  will  be  men  who  served 
in  the  old  company.  The  most  important 
change  is  in  the  election  of  H.  B.  Lewis, 
formei-ly  in  charge  of  the  advertising,  as 
vice-president  10  succeed  Henry  Lansdale 
The  engineering  department  will  be  con. 
tinued  with  H.  D.  Church  as  vice-presi- 
dent in  charge  of  that  branch  of  the  busi- 
ness. 

The  new  company  will  act  as  manu- 
facturers agents,  sales  and  engineering 
experts.  It  will  retire  altogether  from 
the  manufacturing  field  and  devote  ali 
its  energies  to  merchandising.  The  com- 
pany now  has  charge  of  the  sales  of  two 
truck  manufacturing  companies. 

The  identity  of  E.  S.  Hare.  Inc.  will 
not  appear  in  any  of  its  activities  so  far 
as  the  public  is  concerned.  It  is  the  pur- 
pose to  take  over  the  sales  departments 
of  the  companies  with  which  it  makes 
contracts,  designing  of  sales  policies  and 
taking  over  distribution. 


302 


Banks  Would  Keep 
Overland   Control 


Will  Ask  Preferred  Stockholders' 

Consent  to  Mortgage — Result 

of  Plan  in  Doubt 

NEW  YORK,  Feb.  8— Bank  creditors 
of  the  Willys-Overland  Co.,  whose 
claims  aggregate  approximately  $16,000,- 

000,  have  virtually  agreed  upon  a  plan 
for  funding  the  bank  loans  and  provid- 
ing new  working  capital.  This  plan, 
which  must  be  ratified  by  holders  of  75 
per  cent  of  the  perferred  stock,  calls  for 
a  first  mortgage  bond  issue  of  $25,000,- 
000  of  which  about  $18,000,000  would  be 
issued. 

This  would  cover  the  bank  loans  as 
well  as  commissions  which  would  be 
charged  by  the  bankers.  In  order  to  se- 
cure working  capital,  however,  the  com- 
pany would  be  obliged  to  become  a  bor- 
rower again  from  the  banks.  The  plan 
of  the  bank  creditors  in  this  respect  pro- 
vides for  the  creation  of  a  revolving 
credit  of  several  million  dollars. 

Stockholders'  Consent  Improbable 

Whether  or  not  the  preferred  stock- 
holders will  consent  to  this  plan  remains 
to  be  seen.  In  some  quarters  it  is  con- 
.sidered  highly  improbable  that  they  will. 
In  that  event  it  is  probable  the  banks 
will  call  the  loans,  which  mature  March 

1.  The  inevitable  result  of  such  a  course 
would  be  a  receivership  under  which  the 
banks  would  stand,  in  the  eyes  of  the 
court,  on  an  equal  basis  with  all  the 
other  interests  involved. 

If  the  banks  would  consent  to  renew 
the  notes  when  they  come  due  it  is  un- 
derstood the  Willys-Overland  Co.  would 
be  able  to  make  another  10  per  cent  pay- 
ment in  addition  to  the  20  per  cent  which 
already  has  been  made.  After  its  reduc- 
tion of  the  notes  the  company  still 
would  be  able  to  get  along  without  addi- 
tional working  capital.  On  the  other 
hand,  if  the  plan  of  the  bankers  is  ac- 
cepted by  the  stockholders,  the  banks 
would  retain  a  firm  grip  on  the  company. 

Common  Stock   Loses  Vote 

The  preferred  stock  of  the  Willys- 
Overland  Co.,  like  that  of  all  the  other 
Willys  companies,  contains  a  provi.  i^n 
that  no  mortgage  or  other  obligation  c&n 
be  placed  upon  the  property  without  the 
consent  of  the  holders  of  75  per  cent  of 
the  stock.  It  also  provides  that  voting 
rights  in  the  company  revert  to  the  pre- 
ferred stockholders  if  four  quarterly 
dividends  are  passed.  The  voting  rights, 
therefore,  have  been  lost  by  the  common 
stock.  Under  the  bankers'  financing  plan 
control  of  the  company  would  pass  to  a 
voting  trust  in  which  the  bank  interests 
would  be  well  represented. 

In  connection  with  the  present  situa- 
tion it  is  interesting  to  recall  that  when 
the  Willys-Overland  Co.  acquired  control 
of  the  Moline  Plow  Co.  in  1918  by  pur- 
chasing 82  per  cent  of  the  common  stock 
from  the  Stephens  interests,  it  gave  in 
exchange  preferred  stock  in  three  Willys 
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companies.  The  proportions  of  this 
stock  were:  Willys-Overland  55  per  cent, 
Electric  Auto-Lite  Corp.  30  per  cent, 
Curtiss  Aeroplane  &  Motor  Co.  15  per 
cent. 

The  Moline  Plow  Co.  authorized  com- 
mon stock  is  $21,000,000  and  while  the 
stock  books  are  not  available  it  is  under- 
stood the  Willys-Overland  Co.  now  owns 
about  $17,000,000  of  its  stock  in  ex- 
change for  which  the  Stephens  family 
took  approximately  $9,000,000  in  non- 
convertible  cumulative  preferred  of  Wil- 
lys-Overland. The  Willys-Overland  pre- 
ferred stock  outstanding  amounts  to  ap- 
proximately $22,000,000.  This  would 
give  the  Stephens  interests  control  of  a 
little  more  than  25  per  cent.  The  re- 
mainder of  the  Willys-Overland  prefer- 
red is  held  in  small  lots. 

No  Changes  in  Administration 

It  remains  to  be  seen  how  much  per- 
sonal interest  John  N.  Willys  has  with 
the  Stephens  interests  and  whether  they 
will  accept  the  proposal  of  the  bankers. 
In  any  event  it  can  be  stated  there  is  no 
foundation  for  reports  that  important 
changes  will  be  made  in  the  administra- 
tion of  the  company.  Willys  will  con- 
tinue as  president,  devoting  much  of  his 
time  to  sales,  while  Walter  P.  Chrysler 
will  continue  in  charge  of  operations  as 
executive  vice-president. 


White  Inaugurates 

New  Bonus  System 

{Continued  from,  page  295) 

The  White  Company  worked  out  the 
method  on  the  theory  it  would  pay  the 
men  according  to  their  ability.  The  em- 
ployee who  earns  a  bonus  knows  each 
day  just  what  bonus  he  earned  the  day 
before.  The  number  of  pieces  he  pro- 
duced is  inspected  and  counted  daily,  the 
time  checked  and  the  amount  of  bonus 
computed.  Then  a  bonus  pay  slip  is 
made  out  showing  the  amount  of  bonus 
earned  and  this  slip  is  handed  to  the 
worker  the  day  after  that  particular 
bonus  is  earned.  The  bonus  pay  en- 
velope contains  the  total  of  all  bonus 
pay  slips  received  by  an  employee  during 
the  preceding  pay  period. 


Quality  of  Gasoline 

Marked  by  Uniformity 

WASHINGTON,  Feb.  6— Marked 
uniformity  in  the  average  quality  of 
gasoline  manufactured  for  sale  during 
the  winter  months  has  been  found  by 
the  Bureau  of  Mines,  in  a  semi-annual 
survey  of  motor  gasoline.  The  inquiry 
extended  from  1919  to  1921  and  was  con- 
ducted during  the  winter  and  summer 
?i.!asons.  It  was  found  that  gasoline  sold 
ill  the  summer  seems  to  vary  in  quality. 

A  study  by  cities  shows  that  the 
average  distillation  figures  for  gasolines 
sampled  in  New  York  revealed  a  slight 
increase  in  volatility.  Those  from  Wash- 
ington showed  a  decided  increase  and 
those  from  Pittsburgh  a  decrease  when 
compared  with  corresponding  samples 
from  the  same  cities  a  year  ago. 


February  9,  1922 

Tire  and  Rim  Men 

to  Discuss  Valves 

Efforts     at     Standardization     on 

Disk  Wheels  Will  Be  Made 

at  Cleveland  Meeting 

CLEVELAND,  Feb.  4.— A  meeting  of 
the  Tire  and  Rim  Association  has  been 
called  in  the  Leader  News  Bldg.  here 
this  week  with  invitations  extended  to 
the  members  of  the  Automotive  Metal 
Wheel  Association  and  others  interested 
in  this  industry. 

The  subject  up  for  discussion  is  that 
of  outside  inflation  for  pneumatic  tires 
mounted  on  disk  wheels.  The  Goodyear 
Tire  and  Rubber  Co.  has  brought  the 
matter  up  for  consideration  in  a  bulle- 
tin as  follows: 

"Owing  to  the  increased  popularity  of 
the  disk  wheel,  and  the  various  kinds  of 
wheels  on  the  market,  it  is  highly  de- 
sirable to  have  the  disk  wheel  manu- 
facturers standardize  on  one  type  of 
valve. 

"In  order  to  provide  means  for  in- 
flating tires  which  are  mounted  on  disk 
wheels,  from  the  outside  of  the  wheel 
the  different  wheel  companies  are  chang- 
ing the  designs  of  their  wheels  some- 
what. 

"At  the  recent  Automobile  Show  in 
New  York,  there  were  at  least  four 
makes  of  wheels,  each  providing  a  dif- 
ferent means  of  inflating  the  tires. 

Tire  Inflation  Varies 

"1st — The  ordinary  valve  stem,  which 
had  to  be  reached  on  the  inside  of  the 
wheel. 

2nd — The  curved  valve  stem  on  the 
Forsythe  wheel  of  the  Maxwell,  which 
brings  the  end  of  the  stem  to  the  outside 
of  the  wheel. 

"3rd — The  slotted  disk  to  which  was 
attached  a  Schrader  extension,  on  the 
end  of  a  standard  valve. 

4th — The  dished  disk,  which  allows 
the  standard  valve  to  protrude  on  the 
outside  of  the  disk. 

"Besides  the  above,  the  Dill  Manu- 
facturing Co.  of  Cleveland  is  making  two 
different  kino's  of  disk  wheel  valve  ex- 
tensions. 

"Last  of  all.  Dodge  Brothers  has  re- 
cently designed  a  curved  valve  for  use 
on  its  wheels  which  is  larger  than  the 
one  in  use  by  the  Maxwell. 

"In  our  opinion  the  fourth  named  is 
the  most  desirable — and  we  recommend 
that  all  disk  wheel  manufacturers  be 
urged  to  design  their  wheels  accordingly. 

"This  will  enable  the  tire  manufac- 
turers to  carry  in  their  branches  only 
tubes  equipped  with  standard  valves,  and 
the  automobile  manufacturer  will  not  be 
required  to  carry  tubes  with  special 
valves  for  use  on  disk  wheels. 

"The  use  of  an  extension  should  be 
avoided  unless  absolutely  necessary. 

"We  trust  that  this  matter  will  be 
given  attention  by  the  Tire  and  Rim  As- 
sociation, as  their  help  is  needed  in  order 
to  bring  about  some  standardization  of 
disk  wheel  valves." 
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Lincoln  Sales  Jump 
Under  Ford  Regime 


Executives  of  Two  Plants  Confer 

Relative  to  Co-ordination 

of  Policies 


{Continued  from  page  294) 

statement  issued  in  behalf  of  tlie  Lin- 
coln company  says  in  reference  to 
prices: 

"These  new  prices  are  considerably 
less  than  are  warranted  by  actual  pro- 
duction costs.  It  is  the  conviction  of 
Lincoln  officials,  however,  that  the  ex- 
pected increase  in  volume  of  sales,  as- 
sisted by  Ford's  tremendous  purchasing 
power,  which  will  be  realized  later  on, 
will  justify  the  sacrifice  of  immediate 
profits.  As  the  new  prices  are  based 
upon  anticipated  rather  than  upon  ac- 
tual existing  advantages,  it  is  asserted 
that  the  new  prices  m  ist  necessarily  re- 
main for  a  long  time  to  come." 

Prices  May  Be  Scaled  Gradually 

On  the  face  of  it,  the  statement  would 
seem  to  set  at  rest  the  fear  that  fur- 
ther price  cuts  would  be  made,  at  least 
for  several  months  to  come.  It  is  the 
general  belief  within  the  industry,  how- 
ever, that  the  price  of  the  Lincoln  car 
will  be  scaled  down  gradually  as  output 
increases  and  production  costs  are  low- 
ered. 

There  is  much  speculation  here  con- 
cerning possible  changes  contemplated  by 
Ford  in  the  management  of  the  Lincoln 
plant,  although  the  statement  made  after 
the  sale  stated  that  the  management 
would  continue  in  charge  of  the  Lelands. 

The  statement  issued  by  the  Lelands 
said  in  part: 

This  is  believed  to  be  the  beginning  of 
what  is  expected  to  result  in  one  of  the 
most  far-reaching  affiliations  in  the  motor 
car  industry;  on  one  end  the  tremendous 
Ford  institutions  turning  out  a  million  or 
more  motor  vehicles  a  year,  and  on  the  other 
end  the  Leland-built  Lincoln,  which  in  a 
comparatively  short  time  has  forged  its  way 
to  the  front  as  probably  the  finest  constructed 
car  the  world  has  ever  seen. 

Limitless  Resources  Furnished 

It  brings  to  the  Lincoln  Company  Ford's 
almost  limitless  resources,  and  lack  of 
finances  was  the  only  handicap  the  Lincoln 
Motor  Company  had  ever  experienced.  It 
also  brings  together  two  men  who  are 
recognized  as  unquestioned  leaders  in  their 
respective  fields,  Ford  as  the  master  manu- 
facturer in  quantity  production,  and  Henry 
M.  Leland  as  the  master  of  the  finest  things 
mechanical. 

While  the  new  Lincoln  Company  becomes 
affiliated  with  the  Ford  Motor  Company,  the 
executive  personnel  of  the  two  concerns  will 
be  held  separate  and  distinct,  the  manage- 
ment of  the  Lincoln  Company  continuing  with 
Henry  M.  and  Wilfred  C.  Leland;  in  fact, 
this  was  one  of  the  conditions  insisted  on  by 
Mr.  Ford  at  the  outset  of  the  negotiations. 

An  increased  manufacturing  schedule  will 
be  inaugurated  immediately  there  being  a 
large  amount  of  stock  in  various  stages  of 
completion   and   much   which   is   finished   and 
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ready  for  assembling.  The  former  Lincoln 
manufacturing  organization  has  largely  been 
held  intact  and  preparations  were  all  made 
in  advance  so  that  everything  would  be  in 
readiness  to  go  forward  as  soon  as  the 
necessary  formalitie.s  had  been  complrted. 

It  is  apparent  that  many  persons  have  been 
misled  into  the  idea  that  the  Ford  connection 
indicates  a  revolution  in  policies,  particularly 
as  those  policies  concern  manufacturing 
practices  and  selling  prices;  but  it  Is  con- 
tended that  anyone  at  all  familiar  with  fine 
car  construction  knows  the  absurdity  of  any 
sweeping  reduction  in  prices  for  a  car  of  the 
Lincoln's  character. 
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No  Changes  in  Manufacturing 

Both  Mr.  Leland  and  Mr.  Ford  have  em- 
phasized in  the  strongest  possible  terms 
that  any  thought  of  change  in  the  Leland 
manufacturing  standards  would  be  utterly 
out   of  all  reason. 

Another  point  which  is  emphasized  by  the 
officials  is  that  the  company  will  continue 
its  policy  of  not  having  so-called  yearly 
models.  This  policy,  it  is  claimed,  insures 
the  car  purchaser  against  undue  depreciation 
in  the  re-sale  value  of  his  car.  It  Is  also 
asserted  that  inasmuch  as  the  present  em- 
inently fine  mechanism  of  the  Lincoln  car 
was  thoroughly  developed  before  it  was 
marketed  at  all,  there  is  nothing  in  the  line 
of  changes  under  consideration. 

The  essentials  of  the  merchandising  policy, 
it  is  said,  are  also  to  be  continued  as  before. 
The  Lincoln  Company  has  prided  itself  upon 
the  exceptional  character  of  its  distributors; 
however  the  scope  of  the  distributors  will  be 
enlarged  by  the  appointment  of  dealers  in 
the  smaller  cities. 

It  is  the  not  uncommon  opinion  expressed 
in  Detroit  that  the  Leland-Ford  affiliation 
was  in  no  small  way  encouraged  by  Edsel 
Ford  who  is  in  full  accord  with  his  father's 
view  as  to  the  necessity  of  saving  the 
Lincoln  Company  for  the  good  of  Detroit, 
for  the  good  of  the  industry,  and  for  the 
benefit  of  Motordom  as  a  whole.  It  has  also 
been  evidenced  for  a  long  time  that  the 
younger  Ford  has  a  soft  ■  spot  in  his  heart 
for  fine  cars,  that  he  has  held  a  strong 
desire  to  become  identified  with  their  manu- 
facture, and  that  the  Lincoln  situation  pro- 
vides just  such  an  opportunity.  As  Mr.  Ford 
himself  expressed  it,  it  is  a  case  of  extremes 
meeting— the  best  low  priced  car,  and  the 
finest  car  in  motordom. 

Leland's  Position  Undefined 

Operations  were  resumed  Monday  with 
a  factory  force  of  600  men.  Work  was 
started  under  the  same  manufacturing 
and  distribution  policies  as  maintained 
before  the  receivership. 

Where  production  methods  can  be  im- 
proved without  sacrifice  of  quality, 
changes  will  be  made,  W.  €.  Leland  said, 
but  these  will  be  carefully  determined. 
Reports  that  specialized  production  men 
would  be  introduced  into  the  personnel 
were  denied  by  him.  The  probabilities 
are  that  Ford  engineers  will  work  with 
the  Lelands  in  an  advisory  way  in  de- 
termining changes. 

No  declaration  was  made  as  to  the  po- 
sition of  the  Lelands  in  the  new  com- 
pany, aside  from  their  executive  posi- 
tions. It  is  expected  that  when  the  ar- 
ticles of  incorporation  of  the  new  com- 
pany are  filed,  they  will  be  found  to  hold 
a  considerable  share  in  the  stock  of  the 
new  company,  with  the  control  vested 
in  the  Ford  family. 

{Continned  on  page  304) 


Minneapolis  Shows 
New  Buying  Spirit 

Dealers   Given   Object   Lesson   at 

Exposition — Conditions  in 

Twin  Cities  Improve 

MINNEAPOLIS,  Feb.  8— For  a  terri- 
tory in  which  some  distributors  have  al- 
most no  dealers  left,  that  is,  dealers  who 
have  cars  in  stock  or  even  demonstrators, 
while  other  distributors  have  only  about 
half  their  dealer  organizations  of  a  year 
ago,  Minneapolis  is  holding  a  remarkable 
show.  The  crowds  are  on  hand  and  they 
are  buying  a  little,  which  indicates 
brightening  prospects  in  the  city  and  im- 
mediate vicinity,  but  the  real  accomplish- 
ment of  the  week  is  the  object  lesson 
to  hundreds  of  dealers  in  name  only, 
some  of  whom  have  not  sold  a  car  in  a 
year,  that  people  are  still  enough  inter- 
ested in  automobiles  to  pay  to  see  them 
and  to  buy  them. 

The  distributors  and  branch  managers 
have  had  pretty  sizable  dealer  meetings, 
with  attendances  running  half  what  they 
did  two  or  three  years  ago,  but  this  is 
something  when  it  is  realized  that  the 
territory,  roughly  speaking,  runs  all  the 
way  to  the  Rocky  Mountains,  and  some 
dealers  have  traveled  all  night  or  a  day 
and  a  night  to  get  here. 

Dealer  Interest  Increases 

These  dealers  are  not  ordering  cars  by 
the  carload,  but  some  who  have  been 
nothing  but  garagemen  for  a  year  and 
a  half  are  arranging  to  get  a  demon- 
strator, and  in  some  cases  an  extra  car 
or  two  to  show.  This,  with  the  stimu- 
lus of  the  show  and  the  week's  meetings, 
indicates  that  there  will  be  some  light- 
ening of  the  burden  carried  in  1921  by 
the  distributors,  some  of  whose  busi- 
nesses have  been  reversed  from  a  normal 
of  75  per  cent  wholesale  to  75  per  cent 
retail.  The  distributors  are  planning  to 
proceed  as  they  did  last  year,  getting  into 
the  territory  with  their  travelers  and 
helping  dealers  sell. 

Local  conditions,  both  in  Mim.eapolis 
and  St.  Paul,  are  improving  slowly,  with 
decided  gains  in  retail  mercantile  busi- 
ness in  December  and  January.  The 
gTeat  grain  territory,  covering  six  states. 
is  still  paying  off  debts  which  will  be 
partly  liquidated  by  the  1922  harvest,  if 
it  is  a  good  one.  and  fairly  well  cleared 
away  in  1923.  This  pro.-;pect,  remote  as 
it  is.  is  creating  some  sales  possibilities 
in  the  territory,  but,  though  70  per  cent 
of  the  farmers  have  money  to  spend, 
they  are  not  spending  it  with  any  free- 
dom. 


PULLM-\N  PACKARD  OUTPUT 

CHICAGO,  Feb.  6— Starting  March  1 
the  Pullman  Co.  will  begin  a  schedule  of 
600  Packai-d  automobile  bodies  a  month. 
The  company  has  maintained  a  Packard 
department  for  some  time,  but  its  opera- 
tion has  been  sluggish  for  several 
months. 
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Lincoln  Sales  Jump 
Under  Ford  Regime 

Executives  of  Two  Plants  Confer 

Relative  to  Co-ordination 

of  Policies 


(Continued  from  page  303) 

Under  the  court  order  accepting  the 
Ford  bid  of  $8,000,000  for  the  property, 
the  title  will  be  turned  over  within  10 
days,  in  which  time  the  purchase  is  to 
be  consummated.  The  gross  liabilities  of 
the  company  under  the  financial  state- 
ment filed  by  the  receiver  as  of  Nov.  8 
are  $9,073,105.46.  With  preferred  claims 
disposed  of,  this  will  permit  a  payment 
to  creditors  and  noteholders  of  approxi- 
mately 80  cents  on  the  dollar. 

Federal  Tax  Not  Included 

The  financial  statement  did  not  include 
in  the  liabilities  the  $610,000  additional 
tax  demanded  by  the  government,  the 
original  filing  of  a  $4,500,000  claim  for 
which  was  the  definite  cause  of  the  appli- 
cation for  receivership.  The  tax,  with 
state  and  local  taxes  and  the  $1,882,000 
first  mortgage  bonds,  constitute  the  bulk 
of  the  preferred  claims  against  the  com- 
pany. The  accounts  payable  total  $1,- 
276,470.59  and  the  notes  payable  $4,930,- 
476.79. 

The  sale  of  the  plant  Saturday  was 
witnessed  by  a  large  crowd  composed 
largely  of  employees  of  the  company,  but 
prominent  in  which  were  important  dis- 
tributors who  came  from  distant  points 
to  witness  the  formal  sale  of  the  com- 
pany. Henry  Ford  with  Mrs.  Ford  did 
not  appear  until  after  the  sale  had  been 
made,  but  Edsel  Ford  and  the  Lelands, 
with  many  executives  of  the  two  com- 
panies, were  in  attendance. 

Only  one  bid  was  made,  that  of  Harold 
H.  Emmons,  counsel  for  the  Lincoln  Mo- 
tor Co.,  who  represented  the  Ford  inter- 
ests. The  two  other  men  who  qualified 
to  bid  by  depositing  $250,000  certified 
checks  with  the  court  shortly  after  the 
first  official  closing  time  had  expired 
Friday,  declined  to  enter  any  offers. 

Creditors  to  Get  Return 

These  two  were  Emanuel  T.  Berger,  a 
Detroit  attorney,  and  George  B.  Judson, 
a  vice  president  of  the  Bank  of  Detroit, 
which  is  controlled  by  James  Couzer.s, 
former  treasurer  of  the  Ford  company. 
Both  declined  later  to  identify  the  prin- 
cipals in  their  bids.  Berger  said  Friday 
he  was  acting  for  persons  identified  with 
the  industry,  but  at  the  sale  Saturday 
said  his  clients  had  reconsidered  bidding 
against  the  Ford  interests.  It  was  the 
impression  that  the  Judson  bid  was  en- 
tered in  the  Ford  behalf  as  a  precaution- 
ary measure. 

During  the  progress  of  the  sale  the 
Lelands  stood  directly  behind  the  court 
oflRcor  presiding.  Edsel  Ford  was  in  a 
window  overlooking  the  proceedings, 
which  were  held  on  the  front  steps  of 
the  plant.  It  was  all  over  in  a  few 
minutes,  and  the  crowd  overran  the  fac- 
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tory  in  its  desire  to  congratulate  the  Le- 
lands and  Fords  on  their  success.  No- 
tice was  given  to  foremen  at  once  to 
have  former  employees  to  the  number 
of  600  ready  for  work  Monday. 

Among  the  first  to  extend  congratula- 
tions were  important  creditors  and  dis- 
tributors. On  his  arrival  Henry  Ford 
met  the  distributors  individually  and  as- 
sured them  of  the  continuance  of  exist- 
ing relationships  between  the  company 
and  its  sales  group. 

It  is  expected  general  creditors  of  the 
company  will  receive  between  60  cents 
and  75  cents  on  the  dollar,  according  to 
estimates  based  on  the  sale  of  the  prop- 
erty for  $8,000,000.  The  board  of  gov- 
ernors of  the  stock  exchange  has  re- 
moved the  class  A  stock  from  the  ex- 
change because  the  price  paid  for  the 
property  was  not  sufficient  to  meet  lia- 
bilities of  the  company,  and  therefore 
no  money  would  be  forthcoming  for  dis- 
tribution among  the  stockholders. 
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Battery   Servicing 
Abroad  Emphasized 

Government  Agent  Stresses  Need 

for  Carrying  Full  Stocks 

of  Electrical  Parts 


Dodge  Production  Up ; 

Wm  Make  Own  Bodies 

DETROIT,  Feb.  9— Production  at  the 
Dodge  plant,  which  has  been  running  at 
550  daily  since  announcement  of  its  price 
cut,  will  be  increased  to  600  daily  before 
March  1.  Preparations  are  being  made 
by  the  company  to  manufacture  its  own 
open  bodies,  and  they  will  be  brought  out 
in  June  or  July.  Dies  and  equipment 
now  are  being  installed  in  the  body  unit 
of  the  plant.  The  company  previously 
has  manufactured  its  closed  bodies. 

The  Ford  Highland  Pai'k  plant  is  op- 
erating on  a  basis  averaging  four  days 
a  week.  Some  departments  are  running 
more  and  some  less.  Production  in  some 
of  the  plants  manufacturing  cars  in  the 
Dodge  class  has  fallen  off  temporarily. 


ROOT  QUITS  WESTCOTT 

SPRINGFIELD,  Feb.  9— At  the  close 
of  the  annual  meeting  of  the  Westcott 
Motor  Car  Co.  yesterday,  announcement 
was  made  that  H.  G.  Root  had  resigned 
as  general  manager,  effective  March  1,  to 
devote  his  entire  time  to  the  H.  G.  Root 
Co.  and  the  Automotive  Parts  Co.  He 
has  been  general  manager  of  the  West- 
cott Co.  since  1914.  It  also  was  an- 
nounced that  the  Westcott  plant  would 
be  operated  at  capacity  for  several 
months  as  a  result  of  business  now  in 
sight.  Officers  elected  by  the  company 
are:  president,  B.  N.  Westcott,  vice-presi- 
dent, E.  H.  Gilcrest;  secretary  and  treas- 
urer, J.  N.  Reag. 


MARKETING  BILL  PASSES 

WASHINGTON.  Feb.  9— The  Senate 
yesterday  passed  the  co-operative  mar- 
seting  bill,  which  authorizes  farmers, 
anchers,  dairymen,  planters,  nut  and 
fruit  growers  to  act  together  in  associa- 
tions for  collectively  preparing,  handling 
and  marketing  in  interstate  and  foreign 
commerce  the  products  of  their  farms, 
groves  and  ranches.  Enactment  of  leg- 
islation authorizing  co-operative  market- 
ing will  result  in  greatly  extended  use 
of  the  motor  truck  by  farmers. 


WASHINGTON,  Feb.  9— The  demand 
for  battery  equipment  service  in  South 
Africa  has  resulted  in  the  organization 
of  a  company  with  service  stations  in 
Johannesburg,  Capetown  and  Durban. 
In  a  letter  received  in  the  automotive 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  a  representative  of 
the  company  discusses  existing  conditions 
in  the  electrical  equipment  trade  in  South 
Africa,  pointing  out  that  sei'vice  facili- 
ties are  essential  to  the  continued  satis- 
factory operation  of  a  car  with  'battery 
ignition,  and  adding  that  as  American 
cars  are  the  leaders  in  battery  equipment 
too  great  emphasis  cannot  be  placed  upon 
the  vital  importance  of  proper  servicing 
if  they  are  to  continue  to  hold  their  pres- 
ent position  in  foreign  markets. 

Some  facts  in  the  latter  referred  to 
are  given  below: 

The  few  battery  service  stations  in 
South  Africa  to-day  are  asked  to  repair 
any  kind  of  trouble  in  battery  ignition, 
lighting  and  starting  equipment  on  any 
make  of  car.  Service  stations,  therefore, 
must  frequently  call  upon  representa- 
tives of  the  automobile  manufacturers 
to  furnish  parts  for  the  specific  makes 
of  cars  which  they  represent.  Often, 
however,  they  do  not  carry  adequate 
stocks  of  spare  electrical  equipment 
parts,  as  the  turnover  is  small,  and  ac- 
cordingly they  represent  a  comparative- 
ly dead  investment.  In  such  cases,  parts 
must  be  imported  from  abroad,  which  of 
course  results  in  a  delay  of  one  or  two 
months,  thereby  greatly  inconveniencing 
the  car  owners.  In  order  to  expedite  re- 
pairs, service  stations  should  carry  a 
complete  line  of  electrical  equipment 
parts  for  all  makes  of  cars. 

Much  Capital  Necessary 

Considerable  tying  up  of  capital  is  in- 
volved in  representing  an  American 
manufacturer  in  South  Africa.  In  mak- 
ing agency  arrangements,  manufactur- 
ers should  bear  in  mind  the  length  of 
time  goods  are  in  transit  to  South  Africa, 
the  relatively  slow  turnover,  the  large 
stocks  required  owing  to  the  distance 
from  the  factory,  and  the  fact  that  very 
little  business  in  South  Africa  is  done 
on  a  cash  basis.  The  consideration  of 
these  facts  should  lead  manufacturers 
to  realize  the  importance  of  granting  lib- 
eral credit  terms  to  overseas  representa- 
tives. 

If  manufacturers  will  use  care  in 
choosing  dealers  of  good  repute  and  sat- 
isfactory credit  standing,  they  will  be 
able  to  deal  direct  with  their  representa- 
tives. In  this  manner  the  payment  of 
special  charges  to  buyers,  shipping  and 
commercial  houses  and  bankers  would  be 
avoided,  thus  making  possible  price  re- 
ductions to  meet  competition  from  for- 
eign competitors. 
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George  H.  Mueller,  who  during  the  war 
served  as  managing  engineer  of  the  Curtiss 
Aeroplane  &  Motor  Corp.,  Buffalo,  has  be- 
come associated  with  the  Pawling  &  Har- 
nischfeger  Co.,  Milwaukee,  manufacturer  of 
electric  traveling  cranes,  machine  tools,  ex- 
cavating machinery,  etc.,  as  general  sales 
manager.  He  was  connected  formerly  with 
the  Link  Belt  Co.  and  the  .Teffery  Mfg.  Co., 
and  following  the  end  of  the  war  with  the 
J.  I.  Case  Plow  Works  Co.,  Racine,  Wis. 
More  recently  he  served  as  receiver  of  a  de- 
funct gas  engine  and  machinery  concern  at 
Oshkosh,  Wis. 

Arthur  X.  Merz,  secretary,  Madison-Kipp 
Co.,  Madison,  Wis.,  manufacturer  of  auto- 
matic lubricating  devices,  oil  cups,  etc.,  left 
Feb.  4.  from  New  York  on  the  Empress  of  Scot- 
land for  an  extended  business  and  recreation 
tour.  The  principal  objective  is  Mos- 
cow, where  Merz  will  investigate  conditions 
respecting  the  possibilities  of  tractor  busi- 
ness, especially  with  regard  to  the  growing 
tendency  of  European  manufacturers  to  build 
farm  power  machines  to  offset  lack  of  im- 
ports because  of  unfavorable  exchange  rates. 
Later  he  will  tour  the  Mediterranean  region. 


Alfred  Reeves,  general  manager  of  the  Na- 
tional Automobile  Chamber  of  Commerce, 
left  Saturday  night  for  Atlanta.,  where  he 
addressed  the  dealers  association  at  a  meet- 
ing Monday.  He  spoke  Tuesday  night  to  the 
dealers  at  Jacksonville,  and  from  there  went 
on  to  Daytona,  where  he  will  spend  a  week. 
Upon  his  return  trip  he  will  stop  off  at  Cam- 
den, S.  C,  for  a  conference  with  Colonel 
Charles  Clifton,  president  of  the  N.  A.  C.  C. 

J.  C.  L.  Krebs,  a  pioneer  in  the  Industry, 
has  become  associated  with  the  organization 
of  the  Collier  Motor  Truck  Co.,  manufacturer 
of  Collier  trucks  at  Bellevue,  Ohio.  In  1912 
Krebs  organized  what  is  now  the  Clydesdale 
Motor  Truck  Co.  of  Clyde,  Ohio,  and  directed 
its  activities  up  to  the  time  of  his  resigna- 
tion to  join  the  Collier  organization.  His 
connection  with  the  company  will  not  affect 
the  existing  personnel. 

Cass  G.  Selden,  until  recently  an  executive 
of  the  Scripps-Booth  Corp.,  has  been  named 
general  manager  of  Joseph  N.  Smith  Co., 
builder  of  automotive  body  hardware.  Be- 
fore joining  Scripps-Booth  Selden  was  con- 
nected with  the  Studebaker  Corp.  George 
Rumford  has  resigned  as  production  manager 
at  Maxwell  to  become  production  manager  at 
the  Smith  company  plant. 

Pitt  W.  Danforth  has  become  associated 
with  Lewis,  Murphy  &  Co.  and  will  devote 
his  time  principally  to  the  business  service 
for  the  automobile  industry.  Danforth  has 
been  associated  with  the  Packard  Motor  Car 
Co.  of  Boston  as  treasurer  and  assistant  gen- 
eral manager  with  the  Henshaw  Motor  Co., 
Boston,  as  treasurer. 

C.  L.  Alexander  has  been  appointed  assist- 
ant sales  manager  of  the  Elgin  Motor  Car 
Corp.,  Argo,  111.  He  has  been  with  the  Elgin 
company  for  a  little  more  than  a  year  in 
charge  of  sales  promotion.  Previously  he 
was  connected  with  the  Maxwell-Chalmers 
and  Dodge  Brothers  sales  organizations  in 
Detroit. 

George  L.  Wlllman,  formerly  assistant 
sales  manager  of  the  Chicago  branch  of  the 
Studebaker  Corp.,  has  purchased  an  interest 
in  the  John  G.  Wollaeger  Co.,  Milwaukee,  dis- 
tributer of  the  Studebaker  In  Wisconsin,  and 
becomes  vice-president. 
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Henry  J.  Hall,  Jr.,  formerly  vice-president 
and  general  manager  of  the  New  York 
Lubricating  Oil  Co.,  and  C.  M.  Addis,  for- 
merly service  manager  of  that  company, 
have  become  associated  with  the  National 
Lubricants  Co.,  New  York. 

W.  H.  Sackman  has  resigned  as  chief 
engineer  of  the  Light  Manufacturing  & 
Foundry  Co.,  Pottstown,  Pa.,  effective  March 
1.  He  has  not  decided  as  to  his  new  con- 
nection at  this  time. 

Ben  C.  Mott  of  Chicago  has  been  appointed 
manager  of  the  Milwaukee  branch  of  the 
Packard  Motor  Car  Co.  of  Chicago,  succeed- 
ing Ray  C.  Chidester,  who  resigned  Jan.  1  to 
become  Durant  distributer  in  Wisconsin  and 
northern  Michigan. 

J.  D.  Cole,  manager  of  the  Chicago  branch 
of  the  Pyrene  Manufacturing  Co.  of  New 
York,  has  been  appointed  field  secretary  of 
the  Automotive  Equipment  Association. 

Charles  B.  Wilson,  president  of  the  Wilson 
Foundry  &  Machine  Co.  and  vice-president 
in  charge  of  production  for  Willys-Overland, 
Inc.,  has  been  elected  president  of  the  Willys- 
Morrow  Co.  of  Elmira. 

George  Harrison  Phelps,  director  of  adver- 
tising for  Dodge  Brothers,  will  open  an  ad- 
vertising agency  of  his  own,  in  Detroit, 
April  1.  He  will  continue  to  handle  Dodge 
Brothers   advertising. 

William  F.  Parish,  consulting  lubrication 
engineer,  announces  the  opening  of  a  petro- 
leum analytical  and  experimental  laboratory 
in  the  Peoples  Gas  Building,  Chicago. 
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NEW   SINGLE    SIX   PACKARD 

DETROIT,  Feb.  8— The  Packard  Mo- 
tor Car  Co.  will  announce  new  models 
in  its  single  six  line  this  month.  The 
feature  will  be  a  lengthened  wheelbase. 
It  is  expected  the  new  line  will  be  ready 
for  early  spring  deliveries. 


COMMERCE  TO  MAKE  NEW  BUS 

DETROIT,  Feb.  8— The  Commerce 
Truck  Co.  is  preparing  to  go  into  pro- 
duction on  an  11-passenger  motor  bus 
built  along  the  lines  of  a  passenger  car. 
This  bus  will  have  four  seats. 


TO  BUILD  CLETRAC  TRUCK 

CLEVELAND,  Feb.  9— The  Cleveland 
Tractor  Co.  is  preparing  to  bring  out  a 
%-ton  truck. 


Nash  Eliminates 

Truck  Distributors 


TO  PRODUCE  JEWETT  SEDAN 

DETROIT.  Feb.  9— The  Jewett  sedan, 
all  metal  and  with  four  doors,  will  be  in 
production  within  the  next  90  days.  It 
is  expected  to  sell  for  $1,395. 


Will  Handle  Sales  Through  Deal- 
Pas.senger  Car  Selling 
System  Is  Unchanged 


ers- 


BEDFORD  SPEAKS  ON  TRUCKS 

WASHINGTON,  Feb.  9— One  of  the 
great  transportation  problems  confront- 
ing the  country  at  present  relates  to  the 
development  of  motor  transport  and 
transportation,  in  the  opinion  of  A.  C. 
Bedford,  chairman  of  the  board  of  the 
Standard  Oil  Co.  of  New  Jersey,  who 
addressed  the  National  Council  of  the 
Chamber  of  Commerce  of  the  United 
States.  He  declared  highway  transpor- 
tation involved  the  vital  problem  of  co- 
ordinating motor  trucks  for  short  haul 
work  with  steam  lines.  He  asserted  that 
highway  transportation  was  in  its  in- 
fancy. 


KENOSHA,  WIS.,  Feb,  3— The  Nash 
Motors  Co.  has  decided  to  eliminate  dis- 
tributors in  the  marketing  of  its  trucks 
and  conduct  its  business  hereafter  di- 
rectly with  the  dealers.  The  new  plan 
will  have  no  bearing  whatever  on  the 
passenger  car  business  which  will  be 
carried  on  through  distributors  as  in  the 
past.  In  connection  with  the  announce- 
ment in  relation  to  the  distribution  of 
trucks,  it  is  stated  that  a  marked  reduc- 
tion in  prices  on  the  entire  truck  line 
will  be  made  in  the  near  future. 

Attractive  Discounts  Offered 

Discussing  the  new  truck  policy,  this 
explanation  was  made  by  C.  B.  Voorhis, 
vice-president  and  general  sales  mana- 
ger: 

"During  the  past  five  years  it  has  been 
the  policy  of  the  Nash  company  to  mar- 
ket both  passenger  cars  and  trucks 
through  Nash  distributors,  but  our  ex- 
perience has  demonstrated  conclusively 
that  the  passenger  car  business  and  the 
truck  business  are  entirely  separate  and 
distinct.  Therefore,  while  it  will  con- 
tinue to  be  the  policy  of  the  Nash  Motors 
Co.  to  handle  passenger  cars  through 
distributors  in  just  the  way  we  have 
done  in  the  past,  we  have  decided  that 
it  is  wise  and  necessary  to  segregate  our 
truck  business  entirely  from  the  passen- 
ger car  business  and  we  announce  this 
new  Nash  policy  for  the  marketing  of 
our  trucks." 

It  is  understood  that  unusually  attrac- 
tive discounts  are  being  offered  dealers. 

Trend  Toward  Elimination  Spreads 

NEW  YCRK,  Feb.  7— Announcement 
bv  the  Nash  Motors  Co.  that  it  had  de- 
cided to  eliminate  distributors  in  the  sale 
of  its  trucks,  emphasizes  the  trend  in 
this  direction.  It  is  similar  to  that  in  the 
passenger  car  field,  but  more  pronounced. 

The  General  Motors  Truck  Co.  recently 
has  established  branches  in  Atlant^i  and 
Charlotte.  N.  C.  It  is  understood  the 
company  will  establish  other  factory 
branches  from  cime  to  time. 

The  Republic  Motor  Truck  Co.  is  sup- 
planting distributors  by  factory  branches 
and  practically  all  the  business  of  the 
White  Co.  and  the  LUernational  Motors 
Co.  is  handled  through  factory  branches. 

Some  of  the  other  truck  companies,  on 
the  other  hand,  are  strengthening  their 
distributor  organizations  and  signing 
contracts  with  some  of  those  who  have 
given  up  their  former  connections. 

The  companies  which  are  expanding 
their  factory  branch  organizations  con- 
tend that  they  are  enabled  in  this  way 
to  give  better  service,  and  they  also  can 
eliminate  some  of  the  evils  which  attend 
the  taking  of  used  trucks  on  trade-ins 
at  more  than  their  actual  value. 
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Far  East  Is  Still 

Unexplored  Market 

America     Maintains     Supremacy 

Due  to  Ability  to  Undersell 

Foreign  Competitors 

CLEVELAND,  Feb.  7— Notwithstand- 
ing that  the  United  States  has  out- 
stripped all  nations  in  exporting  automo- 
biles to  the  countries  of  the  Far  East, 
that  section  is  still  a  great  unexplored 
market  for  cars  of  American  make,  says 
Brent  A.  Tozzer,  Cleveland  sales- 
manager  for  the  Niles  Tool  Works  Co. 
of  Hamilton  and  the  Pratt  &  Whitney- 
Co.,  of  Hartford,  Conn. 

Tozzer  has  just  completed  a  14  months 
tour  of  the  Far  East  during  which  he 
made  a  survey  of  business  conditions. 

American  manufacturers  will  main- 
tain the  supremacy  they  now  enjoy  for 
the  reason  that  they  can  undersell  their 
European  competitors.  Quantity  pro- 
duction is  held  to  'be  responsible  for  the 
great  showinig  made,  and  nothing  has 
happened  in  Great  Britain  or  in  Europe 
in  recent  months  to  indicate  that  indus- 
try in  those  countries  will  approximate 
American  efficiency  in  production. 

Moderately  Priced  Car  Best  Seller 

The  moderately  priced  automobile  sells 
best  in  the  Far  Eastern  countries,  al- 
though the  higher  priced  cars  are  being 
sold  to  the  potentates. 

One  thing  that  the  American  maker 
of  automobiles,  who  seeks  to  conquer  the 
Far  Eastern  markets,  must  bear  in  mind, 
Tozzer  says,  is  that  in  most  of  the 
countries,  the  weather  is  extremely  hot. 
The  temperature  gets  as  high  as  150  and 
160  degrees  in  the  sun.  Lately  there 
have  been  complaints  that  the  American 
automobile  has  not  sufficient  cooling 
facilities  in  the  radiator. 

Hot  countries  are  dusty  also  for  a 
greater  portion  of  the  year,  and  the 
manufacturer  who  offers  additional  pro- 
tection from  dust  has  a  strong  talking 
point. 

India  with  a  population  of  300,000,000 
is  awakening  and  it  has  many  good 
roads.  In  fact  it  is  possible  to  travel 
by  automobile  from  Calcutta  tc  Bombay, 
a  distance  of  approximately  1000  mi>s, 
over  a  graded  road  part  dint  and  pait 
macadam. 

Java  Dealers  Progressive 

Burma  has  very  g'ood  roads.  Siam 
has  no  roads  with  the  exception  of 
Bangkok,  where  there  are  good  streets 
and  many  automobiles. 

In  the  cities  of  Java  the  automobile 
dealers  are  very  progressive.  Facilities 
for  service  and  repairs  are  excellent. 
There  is  an  abundant  taxi  service  and 
the  cars  are  driven  by  chauffeurs,  who 
have  with  them  an  extra  man,  who 
assumes  some  of  the  duties  of  a  porter. 
Then  the  weather  is  so  hot  that  it  re- 
quires the  efforts  of  two  men  to  change 
a  tire. 

Transportation  in  Shanghai  is  by 
means   of    a    trackless    trolley,    but    the 
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company  that  operates  the  tramways 
has  projected  plans  for  a  motor  trans- 
portation system  in  both  city  and  sur- 
rounding country  roads.  Wheelbarrows, 
which  seat  as  high  as  12  persons  and 
are  moved  by  man  power,  will  be  re- 
placed in  the  country  by  the  motor 
buses  and  trucks. 

There  is  an  industrial  development  in 
Canton  and  adjacent  territory  that  the 
American  automobile  maker  must  keep 
in  touch  with.  The  ancient  walls  have 
been  torn  down  and  wide  boulevards  are 
being  built.  These  have  increased  the 
use  of  the  automobile.  In  the  environs 
streets  are  being  built  wider.  The  use  of 
the  motor  car  in  Chinese  streets  has  been 
limited  because  of  the  narrow  and  con- 
gested condition,  but  with  wide  boule- 
vards and  streets  springing  up  the  auto- 
mobile is  in  greater  demand. 
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Goodyear  Tire  &  Rubber  Co.  of  Canada, 
Ltd.,  shows  accounts  receivable,  according 
to  its  comparative  balance  sheet  as  of  Sept. 
30,  1921,  of  $3,116,418,  against  $4,817,535 
Sept.  30,  1920,  and  cash  of  $870,275,  against 
$130,397  on  the  1920  date.  The  notes  payable 
on  the  date  in  1921  were  $330,589,  against 
$4,867,612  in  1920;  accounts  payable  of  $447,- 
499,  against  $1,038,355,  and  surplus  of  $300,- 
888,  as  compared  with  $1,071,725  in  1920. 

Bower  Roller  Bearing  Co.  comparative  bal- 
ance sheet  as  of  Dec.  31,  1S21,  shows  cash  on 
hand  $35,917,  as  against  $39,136  on  Dec.  31, 
1920;  accounts  receivable  $30,041,  compared 
with  $69,871,  and  notes  receivable  $62,931, 
against  $74,688.  The  company's  surplus  was 
$222,480  on  Dec.  31,  1921,  and  $252,579  on  the 
same  date  the  year  previous. 

Yellow  Cab  Manufacturing  Co.  stockholders 
have  approved  the  100  per  cent  stock  divi- 
dend in  class  B  stock,  payable  early  in 
March  to  stock  of  record  Feb.  18. 


Illinois  Tractor  Officers 

Are  Sued  for  Accounting 

BLOOMINGTON,  ILL.,  Feb.  6— 
Stockholders  of  the  Illinois  Tractor 
Co.  have  filed  suits  against  the  officers 
and  directors,  demanding  an  accounting. 
It  is  alleged  that  instead  of  the  surplus 
of  $121,629,  which  the  defendants  claimed 
existed  on  June  1,  1920,  there  was  a  defi- 
cit of  $695,470,  without  taking  into  con- 
sideration some  $200,000  worth  of  notes 
carried  on  the  books  as  assets.  It  is  as- 
serted that  the  books  show  a  loss  in  the 
first  five  years  of  operation  of  more  than 
$150,000. 

The  company  was  organized  in  1912 
with  a  capital  stock  of  $100,000.  This 
x'as  later  increased  to  $2,500,000.  The 
., '-iginal  capitalization  represented  $50,- 
OuO  in  stock  and  an  equal  amount  in  pat- 
ent rights.  It  is  charged  that  the  officers 
entered  into  a  contract  to  pay  Dan  F. 
Garber,  a  director,  25  per  cent  commis- 
sion to  sell  stock,  and  that  later  he  was 
authorized  to  open  an  office  in  Philadel- 
phia to  sell  stock,  for  which  he  was  to 
receive  40  per  cent  commission.  A  year 
ago  the  company  suspended  operations. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Coincident  with  the  payment  of  the  lat- 
est issue  of  Treasury  certificates  of  in- 
debtedness and  the  interest  and  dividend 
disbursements  on  Feb.  1,  a  heavy  calling 
of  loans  was  reported  during  the  past 
week,  and  call  money  consequently  ad- 
vanced to  6  per  cent  in  the  local  market. 
During  the  last  half  of  the  week,  how- 
ever, the  trend  was  moderately  down- 
ward and  there  appeared  to  be  a  fairly 
liberal  supply  of  funds.  The  range  for 
call  money  was  4%  to  6  per  cent,  as 
compared  with  4  to  5%  per  cent  of  the 
previous  week.  The  rate  for  fixed  date 
funds  was  slightly  firmer,  the  quotations 
for  60  days  to  6  months'  maturities  be- 
ing from  4%  to  5  per  cent,  as  compared 
with  41/^  to  4%  per  cent  in  the  previous 
week.  The  rates  for  prime  commercial 
paper  remained  unchanged  at  4%  to  5 
per  cent. 

The  Federal  Reserve  statement  as  of 
Feb.  1,  1922,  showed  a  decrease  in  the 
reserve  ratio  from  77.2  to  76.2  per  cent. 
Total  reserves  increased  $2,663,000,  due 
to  the  following  changes:  an  increase  of 
$6,280,000  in  gold  reserves  and  a  decrease 
of    $4,617,000    in    other    legal    reserves. 

The  New  York  institution  showed  a 
decrease  of  $42,807,000  in  total  reserves 
and  an  increase  of  $9,245,000  in  total 
bills   on  hand. 

The  recent  offering  of  4%  per  cent 
United  States  Treasury  Certificates  was 
oversubscribed  by  practically  $200,000,- 
000.  This  fact  would  indicate  that  banks 
have  an  abundance  of  funds  seeking 
short-term  investment. 

The  net  earnings  of  the  United  States 
Steel  Corporation  as  reported  for  the 
fourth  quarter  of  1921  amounted  to  $19,- 
612,000,  this  being  $24,000,000  less  than 
in  the  corresponding  quarter  of  1920. 
With  the  exception  of  the  third  quarter 
of  1921,  when  earnings  were  $18,918,000, 
the  net  earnings  for  this  last  quarter  of 
1921  were  smaller  than  for  any  three 
months  since  the  first  quarter  of  1915, 
when   the   amount   stood   at   $12,458,000. 

The  rally  in  sterling  exchange  has  car- 
ried it  to  the  highest  level  since  1919, 
when  the  artificial  pegging  which  kept 
the  pound  sterling  at  $4.76  was  removed 
and  the  market  set  free. 

Bradstreet's  total  number  of  failures 
for  January  1922  was  2705,  which  ex- 
ceeded the  hitherto  record  total  of  De- 
cember 1921  by  11.4  per  cent  and  that 
for  January  1915  by  13.7  per  cent.  The 
total  amount  of  liabilities  involved  was 
$115,301,371,  which  marked  an  increase 
of  42  per  cent  over  the  amount  reported 
for  December  1921,  and  of  76  per  cent 
over  January  1920. 


CADILLAC  EMPLOYS  7000  MEN 

DETROIT,  Feb.  8— The  Cadillac  Motor 
Car  Co.  reports  that  it  now  is  employing 
nearly  7000  men  in  its  factory,  and  that 
its  production  schedule  is  larger  by  20 
per  cent  than  is  usually  the  case  at  thi" 
time  of  year. 
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DuBols  Rubber  &  Tube  Co.  has  formerly 
opened  its  new  factory  at  Chattanooga, 
Tenn.,  and  started  production.  Tlie  plant 
has  30,000  sq.  ft.  and  a  capacity  of  500  "Red 
Giant"  compression  tubes,  500  "Old  Hickory" 
casings  and  1,000  "Old  Hickory"  tubes.  It  is 
reported  that  400  dealers  are  under  contract 
to  handle  the  product  nationally.  M.  N. 
Whitaker  is  president  of  the  company;  L.  H. 
liightfoot,  first  vice-president  and  sales  man- 
ager and  A.  H.  Harris,  recently  vice-presi- 
dent of  the  Cleveland  Rubber  Corp.,  second 
vice-president   and  manager. 

AJax  Rubber  Co.  reports  that  actual  orders 
from  dealers  covering  requirements  for  the 
early  months  of  1922  show  an  increase  of 
114.4  per  cent  over  similar  months  of  last 
year.  Ajax  tube  business  on  the  same  basis 
has  increased  117.4  per  cent,  which  does  not 
take  into  consideration  important  quantities 
to  automobile  manufacturers,  which  busi- 
ness the  company  has  not  hitherto  had.  The 
company  has  contracts  with  Dodge  Brothers, 
Buick  Motor  Co.,  Olds  Motor  Works,  Chev- 
rolet Motor  Co.,  General  Motor  Truck  Co. 
and  Haynes  Automobile  Co. 

American  Metal  Products  Co.  of  Milwaukee, 
which  recently  completed  a  new  factory  in 
that  city  with  electric  furnace  equipment, 
is  enlarging  its  line  of  production,  hereto- 
fore confined  to  bronze  and  brass  ingots, 
castings,  bearing  metal,  etc.  One  of  the 
latest  additions  to  the  line  is  a  poppet  valve 
and  stem  for  car  and  truck  engines,  made 
from  Ampco  bronze,  a  patented  metal  alloy. 
It  is  claimed  that  because  of  the  nature  of 
the  metal  it  is  not  possible  for  carbon  to 
form  on  the  valve,  which  will  not  carbonize, 
pit,   corrode  or  warp. 

Logansport  Machine  Co.'s  general  sales 
ofnces  have  been  moved  from  Chicago  to  the 
factory  at  Logansport,  Ind.  The  Frank  G. 
Payson  Co.,  general  sales  agent  for  the  com- 
pany's products,  will  discontinue  business 
and  the  corporation  dissolved.  Frank  G. 
Payson  will  be  located  at  Logansport  as 
manager  of  sales  for  the  Logansport  Ma- 
chine Co. 

Keystone  Tire  &  Rubber  Co.  has  changed 
the  names  of  its  branch  stores  to  Keystone 
Tire  Sales  Co.,  featuring  Keystone  products 
exclusively.  Heretofore  the  stores  have 
been  conducted  under  different  corporate 
names.  The  company  reports  that  its  plant 
at  Kingsbridge  is  being  doubled  in  size  to 
permit  on  increased  output. 

E.  A.  Johnson  has  been  appointed  as  serv- 
ice manager  of  the  Auburn  Automobile  Co. 
with  offices  at  the  factory.  Auburn,  Ind. 
Johnson  has  given  extensive  study  to  the 
relations  between  manufacturer,  dealer  and 
car  owner,  and  through  his  appointment  the 
company  expects  to  intensify  the  close  rela- 
tions with  Auburn  owners. 

International  Harvester  Co.  is  producing 
fifty  trucks  a  day  at  the  Springfield,  Ohio, 
works  and  shipments  are  going  forward 
about  as  rapidly  as  the  machines  are  pro- 
duced. Within  the  past  week  a  number  of 
former  employees  have  been  added  to  the 
force. 

Victor  Rubber  Co.  tire  production  at  the 
Springfield,  Ohio,  plant  has  been  Increased 
from  500  to  700  a  day.  The  daily  output  will 
be  increased  gradually.  It  Is  reported  that 
shipments  are  satisfactory  and  the  outlook 
for  business  is  growing  more  encouraging. 

C.  E.  Mason  of  Concord,  N.  H.,  has  been 


MASTER  GEAR  GAGES 
LOST  BY  GOVERNMEJST 

WASHINGTON,  Feb.  6— Federal 
agencies  interested  in  motor  trans- 
port and  its  development  have  lost 
master  gages  and  dies  designed  for 
the  construction  of  geais  and  other 
automotive  parts.  Samuel  H.  Cook, 
Vice-President,  Brown-Lipe-Chapin 
Co.,  of  Syracuse,  N.  Y.,  has  been 
called  into  conference  with  high 
Government  officials  for  the  pur- 
pose of  ascertaining  replacement 
costs. 

The  statement  that  the  master 
gages  and  dies  could  not  be  found 
brought  the  estimate  from  Cook 
that  it  would  cost  $7,000  to  manu- 
facture gears,  etc  ,  whereas  the  cost 
would  be  limited  to  approximately 
$600  if  the  Government  had  in  its 
possession  the  master  gages.  This 
simple  inquiry  may  have  a  reac- 
tion from  Congress  in  view  of  the 
enormous  expense  and  great  diffi- 
culties which  attended  the  estab- 
lishment of  a  motor  transport  corps 
during  the  war. 


appointed  sales  engineer  by  the  Kelly- 
Springfield  Motor  Truck  Co.  Mason  was  for- 
merly with  the  Abbott-Downing  Co.  All 
special  installations  will  be  made  under  his 
direction. 

Nash  Motors  Co.  four-cylinder  division  at 
Milwaukee  has  resumed  an  eight-hour-a-day 
schedule,  affecting  about  400  men  on  the 
working  force,,  who  for  some  time  have  been 
working  mornings  only. 

E.  W.  Steinhart  Co.,  Indianapolis,  has 
taken  over  the  business  of  the  Oakland 
Motor  Car  Co.  branch  in  that  city  and  will 
sell  Oaklands  at  retail  as  well  as  act  as  state 
distributer. 

Fafnir  Bearing  Co.  will  resume  operations 
in  the  near  future  at  its  plant  at  New 
Britain,  Conn.  The  factory  has  been  shut 
down    since    September,    1920. 

International  Motor  Truck  Corp.  reports 
sales  for  1921  approximating  $25,000,000  com- 
pared with  $34,000,000  in  the  previous  year. 

Vervoort  Ball  Bearing  Co.  has  acquired 
the    Superior    Roller    Ball    Bearing    Co. 


SAXON  SHOWS  DEFICIT 

DETROIT,  Feb.  9— The  Saxon  Motor 
Car  Co.  shows  an  operating  deficit  of 
$396,263  for  the  year  ended  Dec.  31,  1921. 
Bank  loans  were  reduced  from  $500,000 
to  $100,000,  and  accounts  payable  from 
$249,000  to  $190,000.  The  inventories 
were  valued  at  $457,000.  as  against  $1,- 
770,000  a  year  ago.  Cash  on  hand  was 
$72,000,  as  compared  with  $476,000. 


BUS  BILL  OFFERED 

ALBANY,  Feb.  9— Senator  Downing 
of  New  York  has  introduced  in  the  state 
legislature  a  bill  designed  to  give  New 
York  City  unlimited  authority  to  issue 
bonds  for  the  purchase  of  automobile 
buses.  An  initial  expenditure  of  $25,000,- 
000  for  this  purpose  has  been  appropri- 
ated by  the  Board  of  Estimate  and  Ap- 
portionment. 


METAL   MARKETS 


Steel  orders  emanating  from  the  auto- 
motive industries  are  more  numerous  than 
representative  in  tonnage.  Buyers,  large 
and  small,  prefer  placing  repeat  orders  to 
committing  themselves  for  large  quantities 
at  one  time.  Consumers  are  bent  upon 
avoiding  adding  to  what  small  reserve  stocks 
of  steel  they  generally  have  and  virtually 
every  ton  of  metal  that  leaves  steel  mills  Is 
ordered  shipped  so  as  to  reach  destination 
on  about  the  day  when  production  schedules 
call  for  it.  Hence  automotive  consumers  are 
constantly  in  the  steel  market  these  days 
and  expected  to  remain  so  over  the  next 
two  months,  especially  builders  of  medium- 
priced  passenger  motor  cars  and  manufac- 
turers  of   autorr,otive   accessories. 

The  steel  industry,  especially  that  of  the 
Mahoning  Valley  is  virtually  banking  on 
this  demand  and  on  its  steady  expansion  as 
spring  dr?ws  nearer.  In  fact,  it  is  the  only 
bright  spot  on  the  steel  industry's  firmament. 
There  is  still  no  sign  of  an  early  improvement 
in  the  demand  for  railroad  and  structural 
steel  and  the  light  export  demand  for  tin 
plate  and  tin  plate  containers  is  causing  the 
trade  to  feel  somewhat  squeamish  about  a 
continuance  of  the  demand  for  tin  plate 
which  together  with  automotive  steels  has 
heretofore    constituted     Its    chief    sustenance. 

In  many  products  prices  are  not  lowered 
"officially"  because  the  general  run  of 
orders  Is  so  light  In  tonnage  that  the 
producer  feels  he  is  entitled  to  compensation 
for  the  retail  character  of  this  business  and 
when  any  really  worth  while  tonnages  are 
inquired  for,  quoted  prices  are  shaded  $1  to 
$2  a  ton  without  very  much  effort  on  the 
prospective  purchaser's  part.  As  usual,  a 
good  many  market  interests  are  on  the  qui 
Vive  for  the  Feb.  10  unfilled  tonnage  state- 
ment of  the  United  States  Steel  Corp.  as  a 
sort  of  compass  to  the  situation.  Aside 
from  the  fact  that  the  tonnage  of  unfilled 
orders  on  the  corporation's  books  Is  always 
without  significance  unless  read  with  due 
regard  to  the  shipments  made  during  the 
preceding  month,  the  statement  to  be  Issued 
to-morrow  will  fall  short  in  reflecting  con- 
ditions   In  the  steel   industry   in   general. 

Pig     Iron.  —  The    market    continues    w.:    ' 
M.  Idle  M'est  automotive  fousdries  are  bi;;. 
single  carload  lots  of  malleable  at  as  low  as 
$18.50. 

Steel. — In  the  Pittsburgh  market  tiiere  aro 
rumors  of  non-integrated  sheet  mills  h.-w  • - 
been  able  to  obtain  sheet  bars  at  as  !"  .\' 
as  $2S.  Toungstown  interests  maintain  that 
sales  were  made  there  at  $29.  Pull-flnis:  •  1 
automobile  sheets  are  firm  at  4.35c.  F".  -t^ 
mills  are  competing  actively  with  sheet  miDs 
in  the  market  for  blue  annealed  sheets  and 
rumors  have  been  current  in  the  Cleveland 
market  of  business  being  accepted  on  1.50< 
plate  ba^is.  which  wouM  make  the  price  of 
Xo.  10,  l.SOr*.  Automotive  demand  for  hot- 
and  cold-rolled  strip  steel  continues  to  the 
fore,  with  some  sales  of  the  hot  ^'ariety 
reported  at  as  low  as  \SOi.  base.  Hand-to- 
mouth  buying  of  cold-drawn  steel  bars  con- 
tinues. Bolts  and  nuts  are  only  in  slightly 
better   demand. 

Aluminum.  —  Automotive  consumers  con- 
tinue to  show  Interest  in  sheet  offerings. 
Metal  for  foundry  purposes  is  not  over- 
eagerly  sought.  The  market's  tone  remains 
unchanged. 

Copper.  —  Amid  dissenting  opinions  in 
producers'  circles  as  to  the  wisdom  of  resum- 
ing production,  the  market  is  naturally  weak. 
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Feb. 


Feb. 


Feb. 


SHOWS 

6  to  11  —  Seventh  Na- 
tional Tractor  Show  and 
Educational  E^xposltlon, 
Minnesota  State  Fair 
Grounds,  Minneapolis. 
8  to  11  —  Winnipeg,  Can., 
Automotive  Equipment 

Show,  Western  Canadian 
Automotive  Association. 

FOREIGN  SHOWS 

18-27— Brussels,  Belgium, 
Ninth  Exhibition  of  Agri- 
cultural Machines  and 
Implements,  Palais  de  la 
Cinquantenaire. 


March,  1922  —  Santiago,  Chill, 
Annual   Automobile   Show. 

April  16 — Mexico  City.  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 

April  22-May  1— Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

• 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Elxposition,  cele- 
brating Centenary  of  E>;ua- 
dor.     Automotive    Section. 


Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobilista  Bra- 
zileria. 

CONVENTIONS 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of   Commerce. 

S.  A.   E.   MEETINGS 

Detroit,  Feb.  24,  Mar.  24,  April 
28,    May   26. 


New  Zealand  Duty 

on  Cars  Increased 


Products  of    "Foreign    Manufac- 
ture" Must  Pay  25  Per  Cent 
Ad  Valorem — Britain  Aided 


LOS  ANGELES,  Feb.  6— Chiefly  for 
the  purpose  of  encouraging  the  placing 
of  orders  in  Great  Britain,  the  Govern- 
ment of  New  Zealand  has  increased  the 
general  tariff  on  automobiles  of  "for- 
eign manufacture"  from  a  10  per  cent 
basis  to  25  per  cent  ad  valorem.  There 
was  considerable  opposition  to  the  sharp 
increase  in  the  customs  duties  on  auto- 
mobiles, according  to  information  re- 
ceived here,  the  attack  largely  centering 
ing  around  the  government's  classifica- 
tion of  all  motor  vehicles  as  luxuries. 

Viewed  from  a  per  capita  basis.  New 
Zealand  has  been  one  of  the  largest  pur- 
chasers of  American  automobiles  in  the 
Pacific  trade  area  during  recent  years. 
With  a  population  of  less  than  1,300,000, 
New  Zealand  in  1920  imported  automo- 
biles valued  at  approximately  $13,000,- 
000.  Fully  five-sixths  of  these  cars  were 
of  American  manufacture.  The  imports 
of  automobiles  in  1921  fell  off  consider- 
ably, the  total  value  of  motor  vehicles 
brought  in  aggregating  only  $5,775,000. 

Along  with  the  increase  in  customs 
duties  on  automobiles  imported  into  New 
Zealand,  there  is  a  25  per  cent  general 
duty  on  tires,  which  hither!;©  have  been 
duty  free. 


The  individual  replies  indicated  the  fol- 
lowing conditions: 

Ques-  Ques-  Ques-  Question 

Com-  tion  tion  tion  4 

pany          1               2  3  Inc.  Dec. 

a  44.8%  134.7%      ..  150% 

b  57.31  90  no  change 

c  . .  97  80%  no  change 

d  45  120  75  

e  67  100  48  no  change 

f  320  160 

g  60  100  50  50 

h  . .  70  50  no  change 

i  26  101  .  .  20% 

j  70  80  50  50 

k  66  90  .100 

I  63  SO  26  50 

m  49  138  44  increase 

n  42  104  86  40 

o  40  54  23  82 

p  87  98  55  no  change 

q  75  125  80  50 

r  80               79  60  75 

s  71              80  141  5 


Questionnaire  Brings  Out 

Conditions  with  Jobbers 

NEW  YORK,  Feb.  3— A  certain  group 
of  credit  men  whose  companies  deal 
largely  with  automotive  jobbers  recently 
were  asked  these  four  questions  in  ref- 
erence to  business  for  November: 

1.  What  was  the  percentage  of  your 
December  collections  of  accounts  receiv- 
able as  compared  v/ith  November? 

2.  What  percentage  of  November  sales 
did  you  make  in  December? 

3.  How  nearly  did  your  December  sales 
approach  normal? 

4.  What  is  the  percentage  of  your  pro- 
duction for  January  as  compared  with 
December? 


Less  Red  Tape  in  Service 

Is  Urged  by  Cobleigh 

NEW  YORK,  Feb.  6— Cheaper  service 
to  the  car  owner  through  better  manage- 
ment, less  red  tape  and  more  efficient 
labor  was  the  subject  discussed  at  the 
February  meeting  of  the  Automotive  Ser- 
vice Association  of  New  York.  H.  R. 
Cobleigh,  Service  Secretary  of  the 
N.  A.  C.  C.  made  an  address  on  "The 
Uplook  of  Service"  in  which  he  told 
briefly  what  the  manufacturers  had  been 
doing  to  make  it  less  expensive  to  own 
motor  cars. 

He  recalled  that  nearly  every  year  the 
prediction  is  made  that  the  saturation 
point  in  automobiles  will  soon  be  reached. 
This  prediction  was  made  when  there 
were  less  than  a  million  cars,  when  there 
were  five  million  and  is  now  made  when 
there  are  nearly  ten  million.  He  took 
the  attitude  that  the  saturation  point  will 
never  be  reached  because  the  automobile 
is  more  of  a  utility  than  ■ever  before  and 
cars  will  be  bought  because  they  are  ac- 
tually needed. 

He  said  that  cheaper  and  better  ser- 
vice was  being  pushed  hard  by  the  manu- 
facturers. 

Other  speakers  brought  up  various 
points  in  shop  efficiency  and  economy. 
The  flat  rate  system  was  favorably  com- 
mented on  and  was  credited  with  having 
had  much  to  do  with  the  reduction  of  ser- 
vice prices. 


45  Members  in  New 
Truck  Association 


Two     Old    Organizations    Merge 

Into  National  Body  —  Wide 

Co-operation  Contemplated 

CHICAGO,  Feb.  7— The  National  As- 
sociation of  Motor  Truck  Industries 
which  was  organized  in  Chicago  during 
show  week,  is  the  outgrowth  of  the  Na- 
tional Association  of  Motor  Truck 
Manufacturers  and  the  National  Asso- 
ciation of  Motor  Truck  Sales  Managers. 
It  will  be  limited  in  membership,  pre- 
serving the  functions  of  both  the  old  or- 
ganizations and  seeking  in  every  way 
to  cover  every  industrial  activity,  pro- 
moting the  co-operation  and  success  of 
makers,  dealers  and  operators  of  motor 
trucks. 

The  formation  of  the  association  has 
been  under  way  for  several  months  un- 
der the  managership  of  Don  Whittaker, 
who  it  is  understood  will  continue  as 
general  manager  with  headquarters  in 
Detroit. 

When  the  idea  of  uniting  the  two  as- 
sociations was  first  conceived  a  com- 
mittee of  six  was  appointed  representing 
the  sales  managers  and  manufacturers. 
This  committee  was  authorized  to  draft 
a  constitution  and  by-laws  and  was 
made  up  as  follows: 

Representing  the  manufacturers — B. 
A.  Gramm  of  Gramm-Bernstein  Motor 
Truck  Co.,  F.  G.  Elder  of  Day-Elder  Mo- 
tors Corp.,  and  Moe  Cook  of  Service 
Motor  Truck  Co.;  representing  sales 
managers — H.  T.  Boulden  of  Selden 
Truck  Corp.;  J.  E.  Tracey  of  Parker  Mo- 
tor Truck  Co.,  and  Homer  Hilton  of 
Winther  Motors,  Inc. 

The  work  of  this  committee  was  ap- 
proved at  the  Chicago  organization 
meeting. 

The  motor  truck  industries  associa- 
tion will  begin  to  function  at  once.  It 
is  said  that  the  new  association  will 
work  hand  in  hand  with  all  the  other 
national  automotive  associations  in  every 
way  that  will  promote  the  welfare  of 
the   motor   truck   industry. 

Nine  directors  are  to  be  elected  at 
once. 

Fifty  per  cent  of  the  45  members  of 
the  association  are  members  of  the  N.  A. 
C.  C. 
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12,588,949  Motor  Vehicles  in  Use 
Throughout  the  World 

United  States  owns  83  percent  of  cars  and  trucks  in 
existence.  Europe  has  1,110,996.  Nearly  250,000  are 
in  Spanish  speaking  countries.  Analysis  shows  good 
export  market  for  American  automotive  products. 


By   David   Beecroft 


THE  best  available  statistics  show  that  there  are 
12,588,949  cars  and  trucks  in  the  world.  This 
figure  has  been  obtained  after  a  careful  and 
comprehensive  investigation,  including  every  country 
and  covering  a  period  of  some  six  months.  The  re- 
sults are  not  perfect  but  are  presented  as  the  most 
comprehensive  and  accurate  available  at  the  present 
time. 

Outside  of  the  United  States  there  are  2,083,289 
cars  and  trucks.  These  are  distributed  through  every 
country  and  every  continent  in  the  world  and  indicate 
the  widespread  progress  of  automotive  development. 
It  is  true,  however,  that  a  large  part  of  these  vehicles 
are  in  the  English-speaking  countries.  The  United 
States,  Great  Britain  and  Canada  have  about  91  per 
cent  of  the  automobiles  in  the  world,  while  Australia, 
Newfoundland,  etc.,  add  to  the  predominance  of  the 
English-speaking  nations  from  an  automotive  view- 
point. United  States  alone,  with  its  10,505,660  reg- 
istration in  1921,  has  over  83  per  cent  of  the  world 
total;  Canada  a  little  over  3.5  per  cent  and  Great 
Britain  nearly  4  per  cent. 

Because  the  United  States  includes  so  large  a  per- 
centage of  total  automobile  registrations,  it  is  neces- 
sary to  eliminate  its  total  from  most  discussions  of 
world  statistics,  if  such  discussions  are  to  serve  any 


practical  purpose.  The  United  States  is  in  a  class  by 
itself  so  far  as  automotive  selling  problems  are  con- 
cerned. Consequently,  the  United  States  registration 
figures  are  treated  as  a  separate  unit  in  an  article  on 
later  pages. 

Divided  into  major  continental  classifications,  the 
world  registrations  line  up  as  follows : 

North  and  South  America   11.162,110 

Europe    .' 1.110,996 

Asia     134,730 

Oceania     125,281 

Africa   55,832 

From  the  iK)int  of  view  of  the  American  exporter, 
the  English-speaking  countries  with  the  largest  regis- 
tration are  not  of  major  interest,  since  the  foreign 
market  for  his  product  lies  elsewhere  for  the  most 
part.  It  is  more  interesting  from  an  export  stand- 
point, therefore,  to  discuss  world  registration  figures 
in  foreign  countries  other  than  Canada  and  Great 
Britain. 

Excluding  the  motor  vehicles  in  the  United  States, 
Great  Britain  and  Canada,  the  total  for  the  remainder 
of  the  world  amounts  to  about  1,122,259.  An  arbi- 
trary division  of  these  remaining  registrations  may 
be  made  for  market  study  as  follows : 
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Spanish  speaking  countries    241,584    21.6%  lar  interest  from  an  export  view  at  the  present  time  due 

Europe    (exclusive    of    Great    Britain,  to  the  generally  unsettled  economic  conditions  in  those 

Spain,  Portugal,  Azores) 570,774     50.8%  areas. 

Africa  (exclusive  of  Port.  East  Africa,  jn  certain  European  countries,  moreover,  there  is  active 

Madeira  Is.)   .............      55,332      4.9%  domestic    production    of    motor    vehicles,     notably    in 

Oceania  (exclusive  of  Philippine  Islands)    112,900    10.1%  France,  Italy,  Germany  and  Belgium.     This  home  com- 

North  and  South  America'  (exduJive'cf         '             '     '  Petition  will  always  be  a  large  factor  of  sales  resistance 

Spanish  speaking  countries,  U.  S.  A.,  to  American  products. 

Canada)   6,939        .6%  The  countries  which  already  have  a  considerable  num- 

ber  of  cars,  however,  are  likely  to  prove  the  most  accessi- 

World  total  (exclusive  of  U.  S.  A.,  Can-  ble  to  the  American  exporter,  since  he  is  not  under  so 

ada,  Great  Britain)   1,122,259  great  a  necessity  of  sailing  the  idea  of  motor  transpor- 

The   Spanish-speaking  countries  included  in  the  fore-  tation. 
going  total  are  indicated  in  an  accompanying  table.     This  A  detailed  analysis  of  registration  distribution  is  nee- 
list  brings  out  certain  points  of  major  interest  to  the  essary,  however,  if  maximum  value  is  to  be  derived  from 
American   exporter.     The   basis   of  computing   the   per-  these  world  statistics.     The  value  of  the  various  coun- 


World  Registration  of  Cars  and  Trucks 


United  States 10,505,660 

Great  Britain   497,582 

Canada   463,448 

France    236,146 

Germany 91,384 

Argentina    75,000 

Australia 73,900 

Italy    53,000 

India    45,983 

Dutch  East  Indies 45,000 

Spain , 37,560 

New  Zealand 37,500 

Russia 35,000 

Belgium    33,200 

Union  of  South  Africa 26,468 

Brazil    25,000 

Mexico 25,000 

Denmark    22,260 

Cuba    20,000 

Switzerland   18,011- 

Austria  16,350 

Norway 14,340 

Sweden   14,250 

Holland    13,500 

Philippine  Islands 12,381 

Japan    12,260 


Algeria  

Poland 

Chile   

Uruguay  

Roumania   

China 

Federated  Malay   States. 

Porto   Rico 

Turkey    

Ceylon     

Egypt    

Portugal 

Czechoslovakia    

Gold    Coast 

Peru    

Venezuela     

Morocco    

Indo-China    

Trinidad    

Siam    

Colombia    

Tunis 

Panama    

Dominican    Republic .... 

Mauritius  Island 

Hawaii    


12,000 

10,700 

10,000 

10,000 

8,500 

8,150 

8,000 

6,500 

5,500 

5,350 

5,084 

5,000 

4,133 

3,500 

3,343 

2,500 

2,500 

2,300 

2,221 

2,187 

2,000 

1,990 

1,950 

1,800 

1,600 

1,500 


Jamaica    

British  Guiana 

Barbados    

Canary  Islands 

New  Foundland 

British    West    Africa . . . 

Ecuador    

Guatemala   

Guadeloupe    

Paraguay   

Salvador  

Portuguese  East  Africa . 

Nicaragua    

Bolivia    

Angola    

French  West  Africa .  . .  . 

Costa  Rica 

Honduras   

Madagascar  

Bahama    

Madeira  Islands 

Azores    

British    Honduras 

Italian   Somaliland 

Reuiuon    Island 

Monrovia 


1,350 

1,050 

1,000 

881 

600 

566 

500 

500 

500 

500 

400 

400 

370 

300 

250 

230 

200 

200 

159 

150 

100 

80 

68 

66 

35 

3 


12,588,949 


centages  is  sound  from  an  export  point  of  view,  because 
those  countries  outside  the  United  States  and  Canada  are 
of  chief  interest  as  possible  markets. 

The  tabulation  indicates  that  just  about  half  of  the 
remaining  total  of  cars  and  trucks  are  owned  in  Euro- 
pean countries.  France,  Russir,  Germany  and  other 
smaller  European  nations,  however,  are  not  of  particu- 


tries  as  export  markets  depends  partly  upon  the  regis- 
tration figures,  but  chiefly  upon  other  economic  factors 
peculiar  to  the  individual  territory.  While  it  is  impossi- 
ble within  the  limits  of  a  brief  article  to  discuss  all 
these  factors  in  detail,  a  brief  survey  of  each  country  will 
serve  to  bring  out  clearly  the  lights  and  shades  in  this 
comprehensive  picture  of  the  world  automotive  situation. 


North  and  South  America 


NORTH  and  South  America  are  far  in  the  lead  of 
other  continents  as  regards  the  total  number 
of  motor  vehicles  in  use.  Th3re  are  11,162,- 
110  cars  and  trucks  in  use  in  North  a. id  South  Amer- 
ica, the  vast  majority,  of  course,  beinL   in   the  United 


States,  which  in  1921  has  registered  a  total  of  10,505,660. 
This  leaves  a  total  of  656,450  for  these  areas  outside 
of  continental  United  States.  About  70  per  cent  of  this 
is  included  in  Canada,  where  a  registration  gain  of  60,- 
337  has  been  attained  over  1920.    The  remaining  193,002 


United   States 10,505.660 

Canada 463,448 

Arflentina   75,000 

Brazil     25,000 

Mexico    25,000 

Cuba   20,000 

Chile    10,000 

Uruguay    10,000 


Porto    Rico 6,500 

Peru    3,343 

Venezuela   2,500 

Trinidad     2,221 

Colombia     2,000 

Panama   1,950 

Dominican    Republic...  1.800 

Jamaica   1,350 


British  Guiana 1,050 

Barbados     1,000 

Newfoundland     600 

Paraguay     500 

Ecuador  500 

Guatemala    500 

Guadeloupe 500 

Salvador    4M 


Nicaragua     S70 

Bolivia    300 

Honduras    200 

Costa    Rica 200 

Bahama    150 

British    Honduras 68 

Total 11,162,110 


Registrations 
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cars  and  trucks  are  scattered  through  the  South  and 
Central  American  countries,  Argentina,  Brazil  and 
Mexico  leading  this  group  with  totals  of  75,000,  25,000 
and  25,000  respectively. 

The  Dominion  of  Canada  occupies  the  distinction  of 
ranking  third  in  the  countries  of  the  world  in  motor  ve- 
hicle population,  being  led  by  the  United  States  and  Great 
Britain,  the  latter  made  up  of  England,  Scotland,  Ireland 
and  Wales.  Canada  had  463,448  motor  vehicles  on  Dec. 
31,  1921,  as  compared  with  403,111  one  year  ago. 

Canada,  with  its  area  equal  to  that  of  the  United  States 
or  Brazil,  or  Australia  or  the  Continent  of  Europe,  has 
7,200,000  population;  has  1  car  for  every  sixteen  persons, 
as  compared  to  1  car  for  every  10  persons  in  the  United 
States.  The  Province  of  Ontario,  a  rich  agricultural  and 
manufacturing  province,  has  nearly  one-half  the  cars  of 


mate,  as  total  registrations  for  the  country,  with  its 
9,000,000  population,  are  not  availaVjle.  Argentina  ranks 
sixth  among  the  nations  of  the  world  in  motor  popula- 
tion, being  led  by  the  United  States,  Great  Britain,  Can- 
ada, France  and  Germany.  Buenos  Aires,  the  capital,  the 
largest  city  in  the  world  south  of  the  equator,  has,  with 
its  1,800,000  population,  15,000  cars,  of  which  6500  are 
used  for  taxicab  and  hire  purposes.  In  the  other  cities 
of  Argentina,  such  as  Rosario,  Cordoba,  La  Plata,  Bahia 
Blanca,  Mendoza,  Tucuman  and  Santa  Fe  are  10,000  more 
vehicles,  leaving  50,000  in  the  rural  part  of  the  country-. 
Some  careful  estimates  place  the  total  automobiles  in  Ar- 
gentina at  80,000. 

It  is  only  in  recent  years  that  Ford  has  started  assem- 
bling in  Argentina,  so  that  most  of  the  motor  vehicles 
have  been  imported.    From  1910  to  Sept.  30,  1920,  a  total 
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Algeria   .  . 
Angola     . 
Argentina 
Australia 
Austria  . . 
Azores    .  . 
Bahama 
Barbados 
Belgium    . 
Bolivia    . , 
Brazil    .  . . 
British 
British 
British 


Guiana   

Honduras   .  .  . 
West  Africa 


12,000 

2.50 

75,000 

73,900 

16.350 

80 

150 

1,000 

33,200 

300 

25,000 

1,050 

68 

566 


Canada  463,448 


Canary  Islands 

Ceylon     

Czechoslovakia    

Chile   

China     

Colombia    

Costa  Rica , 

Cuba    

Denmark     

Dominican  Republic . 
Dutch  East  Indies.  .  , 
Ecuador    


881 

5,350 

4,133 

10,000 

8,150 

2,000 

200 

20,000 

22,260 

1.800 

45,000 

500 


Egypt    5,084 

Federated  Malay  States 8,000 

France    236,146 

French  West  Africa 230 

Germany    91,384 

Gold   Coast    3,500 

Great  Britain 497,582 


Guadeloupe 

Guatemala    

Hawaii    

Holland     

Honduras   

India    

Indo  China 

Italian  Somaliland 

Italy    

Jamaica    

Japan    

Madagascar 

Madeira  Islands   . . 
Mauritius  Island  . . 

Mexico    

Monrovia    

Morocco    

New  Foundland    . . 
New  Zealand 


500 

500 

1,500 

13,500 

200 

45,983 

2,300 

66 

53,000 

1,350 

12,260 

159 

100 

1,600 

25,000 

3 

2.500 

600 

37.500 


Nicaragua    

Norway     

Panama    

Paraguay    

Peru     

Philippino  Islands    

Poland    

Porto  Rico    

Portugal     

Portuguese  East  Africa.  .  .  . 

Reunion  Island   

Roumania     

Russia 

Salvador   

Siam    

Spain 

Sweden    

Switzerland    

Trinidad    

Tunis     

Turkey    

Union  of  South    Africa .... 

United  States    10, 

Uruguay     

Venezuela     


370 

14.340 

1,950 

500 

3,343 

12,381 

10.700 

6,500 

5,000 

400 

35 

8,500 

35,000 

400 

2.187 

37,560 

14,250 

18.011 

2.221 

1.990 

5.500 

26.468 

505.660 

10.000 

2.500 


12.5S8.949 


the  Dominion.     The  division  of  cars  among  the  different 
provinces  as  of  Dec.  1,  1921,  and  as  of  Dec.  31,  1900,  are: 

December  31,  December  31, 

Province  1921  1920 

Ontario   200,900  171,500 

Saskatchewan    63,370  60,749 

Alberta    39,885  38,015 

British  Columbia    32,724  28,200 

Quebec     59,707  43,500 

Nova  Scotia    13,940  12,198 

New  Brunswick    12,103  11,421 

Prince  Edward  Island 1,200  1,073 

Manitoba   39,669  36,455 


463,448 


403,111 


The  prairie  agricultural  province  of  Saskatchewan  leads 
the  old  province  of  Quebec  by  nearly  4000  vehicles.  The 
lack  of  good  roads  in  western  Canada  is  holding  back  the 
sale  of  motor  vehicles. 

Quebec  has  led  all  the  other  provinces  in  good  roads 
with  permanent  hard  surfaces,  but  in  the  last  three  years 
Ontario  has  adopted  a  provincial  policy  and  has  been  car- 
rying on  an  extensive  highway  program. 

Argentina  has  75,000  cars  and  trucks.    This  is  an  esti- 


of  65,275  vehicles  were  imported.  Ford  has  assembled  in 
Buenos  Aires  about  25,000  vehicles,  although  the  Fords 
sold  in  that  country  practically  double  this  figure. 

During  1921  the  imports  into  Argentina  from  Jan.  1  to 
September  were:  Cars,  414;  trucks,  57.  These  were  di- 
vided between  European  and  North  American  manufac- 
turers as  follows: 

United  States     Europe 

Cars     328  86 

Trucks     7  50 

were  used  models, 
trucks  into   Argentina  since 

Cars 

1910  1,581 

1911   2,461 

1912 4,281 

1913  5,115 

1914  2,185 

1915 1,847 

1916  5,929 

1917 11,031 

1918 5,926 

1919  4,594 


Of  the  European 
The  imports  of 
)00  follow: 

1900  

trucks  24 
cars  and 

Cars 
9 

1901 

16 

1902 

28 

1903 

62 

1904 

129 

1905 

377 

1906 

712 

1907 

610 

1908 

495 

1909 

831 
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During  the  first  six  months  of  1920  there  were  im- 
ported 7284  cars  and  102  trucks. 

Brazil,  with  an  area  equal  to  that  of  the  United  States, 
and  a  population  of  30,000,000,  has  25,000  motor  vehicles. 
This  is  an  estimate,  as  registrations  for  the  many  states 
comprising  Brazil  are  not  available.  An  estimate  places 
trucks  at  1000.  These  vehicles  are  distributed  partially 
as  follows,  this  distribution  being  an  estimate  and  not 
based  on  registrations: 

Rio  de  Janeiro  district 4,000  to  5,000 

Sao  Paulo  district 4,000  to  6,000 

Pernambuco    1,000 

Southern  Brazil 6,000 

Central  Interior    3,000 

Northern  Interior    2,000 

There  were  registered  in  Pernambuco  in  August,  1920, 
cars,  851;  truck,  127;  motorcycles,  8.  A  year  later  the 
registration  was:  Cars,  633;  trucks,  173;  motorcycles,  15. 
The  reduction  in  the  number  of  cars  is  probably  due  to 
late  registration. 

Ford  has  established  an  assembly  branch  at  Sao  Paulo, 
which    in    recent    months    has    re- 
ported   extensive    improvement    in 
sales. 

Mexico's  motor  population  at  25,- 
000  cars  and  trucks,  is  based  on 
8000  vehicles  being  added  in  1921, 
which  was  the  greatest  year  for  the 
motor  vehicle  in  Mexico,  to  the  esti- 
mate of  18,000  being  in  the  coun- 
try at  the  end  of  1920.  Registra- 
tion figures  for  the  City  of  Mexico 
in  August,  1921,  gave  a  total  of  9066 
vehicles,  made  up  of  private  cars, 
4015;  taxicabs,  4166;  buses,  363; 
Government  cars,  309;  trucks,  214. 
To  this  can  be  added  265  motor- 
cycles. In  1919,  there  were  20  dif- 
ferent makes  of  automobiles  in 
Mexico,  and  in  1920  the  number  had 
increased  to  43.  Mexico  is  the  only 
country  that  imported  more  auto- 
mobiles in  1921  than  in  1920,  and 
the  most  careful  estimates  show 
that  the  automotive  registration  in 
Mexico  increased  from  40  to  50  per 
cent  during  last  year. 

Cuba  is  estimated  to  have  20,000 
cars  and  trucks,  of  which  20  or  25 
per  cent  are  motor  trucks.  This  es- 
timate is  based  on  reports  from 
United  States  consuls  for  their  va- 
rious districts.  The  Province  of 
Habana,  which  includes  the  city  rJ 

Havana,  in  the  latter  part  of  1921,  had  registrations  of 
10,216  cars,  2958  trucks  and  166  motorcycles.  During 
1920,  approximately  2800  cars  were  sold  in  this  district, 
and  in  the  first  seven  months  of  1921  approximately  800 
more  were  sold. 

Chile  is  estimated  to  have  10,000  cars  and  trucks.  In 
1919,  the  most  reliable  figures  showed  8000  vehicles  in 
the  country.  In  that  year  the  registrations  in  some  of 
the  cities  were: 


Car  Ownership  in  Spanish 
Speaking  Countries 

Argentina    75,009 

Spain    37.560 

Brazil  25,000 

Mexico  25,000 

Cuba     20,000 

Philippine  Islands 12,381 

Chile     10,000 

Uruguay    10,000 

Porto  Rico   6,500 

Portugal    5,000 

Peru   3,343 

Venezuela    2,500 

Colombia   2,000 

Panama 1,950 

Dominican  Republic 1,800 

Ecuador 500 

Guatemala    500 

Paraguay    500 

Salvador    400 

Portuguese  East  Africa 400 

Nicaragua 370 

Bolivia  300 

Costa  Rica    200 

Honduras     200 

Madeira  Islands    100 

Azores    80 

241,584 


Santiago     3,238 

Valparaiso    575 

Antofagasta    311 

Punta  Arenas   311 

Concepcion 391 


Iquique      86 

Valdivia    51 

Curico  69 

Talea     80 


During  1921,  there  were  imported  into  Antofogasta  180 
cars,  60  trucks,  40  taxicabs  and  10  motocycles.    The  roads 


within  the  limits  of  this  city  are  excellent.  In  Punta 
Arenas,  610  cars  have  been  imported,  and  93  motor  trucks. 
In  the  district  are  35  motorcycles. 

Uruguay,  the  smallest  country  in  South  America,  and 
with  but  1,250,000  population,  has  more  good  roads  than 
any  other  country  on  the  continent,  which  explains  why 
it  has  10,000  motor  vehicles.  In  Montevideo  are  regis- 
tered 7461  cars,  and  there  were  imported  into  Uruguay 
from  1903  to  May  31,  1921,  a  total  of  13,194  vehicles. 
There  are  573  motorcycles  in  Uruguay,  of  which  500 
are  in  Montevideo.  Of  the  573  motorcycles,  461  are  of 
North  American  manufacture.  There  are  not  over  100 
users  of  motor  trucks  in  Uruguay. 

Porto  Rico,  with  from  6000  to  6500  vehicles,  is  using 
the  motor  vehicle  to  supply  transportation  not  furnished 
by  railroads.  Bus  line  transportation  has  reached  large 
proportions  on  the  island.  In  the  last  two  years  the  use 
of  motor  vehicles  has  increased  rapidly,  as  at  that  time 
there  were  4324  cars,  210  trucks  and  210  motorcycles  in 
operation. 

An  estimate  of  3343  motor  vehicles  in  Peru  is  not  based 

on  registration  figures,  as  such  are 
not  obtainable.  Exports  from  the 
United  States  to  Peru  totaled  3565 
cars  and  1267  trucks.  In  1917  Peru 
imported  582  vehicles.  In  1918  she 
imported  607  and  in  1919  there  were 
609.  The  registrations  for  Lima, 
the  capital,  are  given  as  2229,  con- 
sisting of  629  cars  for  hire,  1300  for 
private  use  and  300  trucks. 

Estimating  2500  motor  vehicles  in 
Venezuela  is  an  approximation,  and 
of  this  number,  10  per  cent  is 
trucks.  Caracas,  the  capital,  has 
505  cars.  Different  United  States 
consuls  have  given  reports  for  their 
districts  which  estimate  the  motor 
vehicles  as  follows:  Peurto  Cabel- 
lo,  500  cars  and  trucks,  and  Mara- 
caibo,  325  cars.  There  are  45  farm 
tractors  in  the  country. 

Colombia  is  estimated  to  have 
2000  cars  and  trucks.  During  the 
first  six  months  of  1920,  approxi- 
mately 1000  cars  were  imported 
through  the  port  of  Barranquilla. 
Not  over  12  farm  tractors  are  in  use 
in  this  district.  In  Cartagena  are 
90  cars,  20  trucks  and  10  motor 
buses.  In  Santa  Marta  are  42  cars 
and  two  trucks.  Trade  estimates 
give  Barranquilla  a  total  of  332 
cars,  24  trucks  and  31  motor  buses. 
Total  imports  in  1920  were  1200  vehicles. 

The  Dominican  Republic  on  Jan.  1,  1921,  had  1644  cars 
and  trucks  registered.  Of  this  total  560  cars  were  im- 
ported in  li<20  and  211  in  1919.  All  of  the  cars  are  of 
North  American  manufacture.  There  are  50  motorcycles 
in  the  country.  A  dozen  farm  tractors  have  been  sold  in 
the  last  two  years. 

The  Republic  of  Panama  and  the  Canal  Zone,  but  not 
including  the  city  of  Colon,  have  1750  cars  and  trucks. 
The  city  of  Colon  has  licensed  200  vehicles,  including  50 
trucks.  There  are  four  tractors  and  15  motorcycles  in 
the  Republic. 

Costa  Rica  his  issued  220  motor  car  registrations.  The 
imports  for  1919  and  1920  have  not  been  published.  In 
the  first  ten  months  of  1921  there  were  sold  33  vehicles. 
There  are  12  motorcycles  in  Costa  Rica  and  23  motor 
trucks. 


\ 
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Nicaragua  has  370  motor  vehicles  made  up  of  350  cars 
and  20  trucks.  During  1920  there  were  imported  from  the 
United  States  184  cars.  Not  over  25  per  cent  of  this  num- 
ber were  imported  in  1921.  There  are  8  farm  tractors 
and  6  motorcycles. 

Honduras  has  200  motor  vehicles,  divided  among  dif- 
ferent districts.  The  Tegucigalpa  district  has  60  cars,  10 
trucks  and  5  motorcycles.  The  Ceiba  district  has  59  cars, 
9  trucks  and  5  motorcycles.  The  Puerto  Cortes  district 
has  48  cars  and  trucks. 

Guatemala  has  500  motor  vehicles,  of  which  90  per  cent 
are  in  Guatemala  city.  This  number  includes  40  trucks. 
In  1919  there  were  imported  126  cars,  all  from  the  United 
States;  in  1920  the  number  was  165  from  the  United 
States  and  1  from  England  and  1  from  Mexico.  There  are 
50  farm  tractors  in  the  country. 

Salvador  has  400  motor  vehicles.  The  majority  of  these 
are  of  American  manufacture.  The  use  of  the  motor  bus 
is  a  recent  development. 

Ecuador  has  500  motor  vehicles,  which  includes  6  trucks. 
There  are  8  farm  tractors. 

Haiti  has  726  cars,  trucks,  tractors  and  motorcycles, 
made  up  as  follows:  Cars,  650;  trucks,  40;  motorcycles, 
25;  tractors,  11.  During  1920  there  were  sold  60  cars 
and  15  trucks,  and  during  nine  months  of  1921  sales  were 
20  cars  and  12  trucks. 

Bolivia  has  300  motor  vehicles.  The  exports  from  the 
United  States  to  Bolivia  prior  to  1920  totaled  379  cars 
and  67  trucks,  a  total  of  446. 

Paraguay  has  500  motor  vehicles.  The  United  States 
has  exported  to  Paraguay  186  cars.  Most  of  the  cars  are 
in  the  five  cities,  Asuncion,  Villarica,  Concepcion,  Pilar 
and  Encarnacion. 

Jamaica  had  registered  on  Aug.  25,  1921,  a  total  of  1350 
automobiles.  Trucks  in  use  are  estimated  at  150.  As 
compared  with  these  figures  there  were  in  October,  1920, 


a  total  of  2010  vehicles  registered,  the  drop  in  1921  ap- 
parently indicating  vehicles  not  in  use.  Not  over  25  agri- 
cultural tractors  are  used  on  the  island. 

British  Guiana,  a  British  possession  in  South  America, 
has  1050  cars  and  trucks,  of  which  159  were  imported  in 
1920.  To  this  can  he  added  150  motorcycles  and  100  farm 
tractors.  Importations  of  cars  and  trucks  in  1021  were 
very  small. 

The  British  island  of  Barbados  has  1035  cars  and 
trucks,  of  which  35  are  trucks.  There  are  150  motor- 
cycles on  the  island.  In  1920  Barbados  imported  197  cars 
and  in  1921  only  30.  There  are  12  farm  tractors  on  the 
island.  Barbados  is'  largely  given  over  to  sugar  planta- 
tions and  has  an  excellent  system  of  macadam  roads  over 
the  entire  island. 

The  island  of  Guadeloupe,  a  French  possession  in  the 
West  Indies,  has  500  motor  vehicles,  this  including  50 
trucks.  American  makes  dominate.  Importations  in  1921 
were  very  limited,  and  in  1920  only  71  motor  vehicles  were 
imported  from  the  United  States  and  32  from  France. 

Trinidad  has  1961  motor  cars,  200  motor  trucks,  and  60 
motor  buses.     An  analysis  of  motor  importations  shows: 

1912    67      1917    196 

1913    72      1918    114 

1914    63       1919    246 

1915    Ill       1920    624 

1916    174 

Probably  not  over  100  vehicles  were  imported  into 
Trinidad  in  1921.  There  are  200  motorcycles  on  the 
island.    Very  few  farm  tractors  have  been  importea. 

British  Honduras  in  October,  1921,  had  .56  cars  and  12 
trucks.  Five  farm  tractors  are  used  in  the  lumber  indus- 
try. Lack  of  roads  is  responsible  for  the  small  number 
of  vehicles,  75  per  cent  of  which  are  for  hire.  Practically 
all  cars  and  trucks  imported  have  come  from  the  United 
States. 


Europe 


MORE  than  a  million  cars  are  now  in  use  throughout 
Europe,  the  total  being  1,110,996,  according  to  the 
figures  obtained  in  this  survey.  The  European 
countries  best  known  as  automobile  producers  lead  the  list 
in  registrations.  Great  Britain  is  found  at  the  top,  while 
France,  Germany  and  Italy  follow  in  the  order  named. 

Figures  for  many  of  the  European  countries  have  been 
difficult  to  obtain,  since  registration  of  motor  vehicles  is 


not  carried  out  to  the  extent  that  it  is  in  this  country. 
Figures  for  Russia  have  been  particularly  hard  to  get  be- 
cause of  the  unsettled  economic  and  political  situation  in 
that  country.  The  figure  for  Russia  used  in  the  following 
tabulation  is  little  more  than  an  intelligent  guess,  since 
there  is  probably  nobody  in  the  world  who  can  give  a 
refinite  figure  as  to  how  many  cars  and  trucks  are  in 
that  country. 


Great    Britain 497,582 

France    236,146 

Germany   91,384 

Italy    53,000 

Spain    37,560 

Russia    35,000 

Belgium  33,200 


Denmark 22,260 

Switzerland    18,011 

Austria    16,350 

Norway    14,340 

Sweden     14,250 

Holland    13,500 

Poland    10,700 


Roumania   

Portugal    

Czechoslovakia 
Azores    


8.500 

5,000 

4,133 

80 


Total 1,110,996 


Great  Britain,  consisting  of  England,  Scotland,  Wales 
and  Ireland,  had  on  Aug.  31,  1921,  a  motor  vehicle  regis- 
tration of  497,582.    This  was  made  up  as  follows : 

Cars    242,500 

Trucks   128,200 

Hackneys     82,800 

Farm  Tractors  14,520 

Road  Locomotives   2,650 

Ambulances    312 

Motorcycles     173,200 

When  373,200  motorcycles  are  added  to  the  other  motor 
vehicles  it  gives  a  gi*and  total  of  870,782  motor  vehicles  of 
all  classifications.    The  2650  road  locomotives  undoubtedly 


referred  to  steam  vehicles,  generally  designated  traction 
engines.  Under  motor  hackney  undoubtedly  is  included 
all  taxicabs,  and  we  are  not  certain  if  motor  buses  come 
under  this  classification.  These  figures  from  the  Ministry 
of  Transport  are  for  the  registration  of  the  first  nine 
months  of  the  year.  Figures  are  not  available  for  the  last 
three  months.  Great  Britain  has  always  been  a  gi-eat 
motorcycle  country,  and  is  one  of  the  few  in  which  more 
motorcycles  are  used  than  motor  cars. 

Basing  calculations  on  497,582  vehicles,  and  with  a 
population  of  48,000,000,  there  is  one  vehicle  for  approxi- 
mately every  96  persons.  The  total  area  of  the  British 
Isles  is  approximately  the  same  as  the  State  of  New  Mex- 
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ico.  The  country  is  served  with  a  network  of  improved 
highways,  it  being  questionable  if  there  is  any  other  coun- 
try that  compares  with  England  in  the  uniform  character 
of  its  highways. 

France  for  the  first  time  in  history  has  accurate  sta- 
tistics on  its  motor  population,  and  the  following  figures 
are  as  of  July  1,  1921 :  On  that  date  there  were  236,146 
automobiles  of  all  kinds,  which  included  cars,  trucks,  and 
l)uses,  but  did  not  include  cyclecars,  motorcycles  with  side 
cars,  or  motorcycles.  This  total  gives  one  motor  vehicle 
for  every  152  of  population.  It  represents  an  increase  of 
100  per  cent  as  compared  with  the  vehicles  in  France 
prior  to  the  war.    A  further  analysis  of  this  total  is : 

Private  cars   135,266 

Private  trucks    72,649 

Motor  buses    21,038 

Municipal  trucks   6,418 

State  subsidy  trucks  777 

These  figures  do  not  take  into  account  army  automo- 
biles of  any  character. 

The  division  of  motor  vehicles  in  France  in  the  differ- 
ent departments  shows  that  by  far  the  greatest  number 
is  in  the  Paris  zone.  Paris  with  its  suburbs  has  the  fol- 
lowing vehicles : 


Private  cars    22,665 

Private  trucks    17,482 

Buses    16,397 

The  other  French  departments  are  a  long  distance  be- 
hind Paris  in  the  registration  of  motor  vehicles.  The  de- 
partment of  Rhone,  which  includes  the  city  of  Marseilles, 
has  only  8657.  The  Nord,  comprising  one  of  the  wealth- 
iest regions  of  France,  has  but  the  same  number.  An  an- 
alysis of  French  registration  shows  that  in  many  of  the 
agricultural  regions  a  large  amount  of  work  remains  to 
be  done  in  selling  automobiles. 

Germany  had  registered  on  July  1,  1921,  motor  vehicles 
to  a  total  of  91,678,  this  including  cars,  trucks,  buses,  and 
tractors,  and  army  vehicles  as  well  as  civilian  vehicles.  A 
rather  complete  analysis  of  this  total  is  as  follows: 

Motor  cars    59,588 

Trucks    30,424 

Buses    1,372 

Tractors    292 

To  this  total  may  be  added  motorcycles,  26,729.  Ger- 
many is  the  only  country  in  its  registration  dividing  its 
vehicles  into  internal  combustion,  steam,  and  electric  clas- 
sifications. This  analysis  shows  385  electric  passenger 
vehicles. 


French  Motor  Vehicle  Registrations  by  Departments 


DEPARTEMENTS 


Ain 

Aisne 

Allier 

Alpea  (Basses) 

Allies  (Hautes) 

Alpes-Mari  times 

Ardeche 

Ardennes 

Ariege 

Aube 

Aude 

Aveyron 

Bouches-du-Rhone. . 

Calvados 

Cantal 

■Charente 

(Jharente  Inferieure. 

Cher 

Correzc 

Coted'Or 

Cotes-du-Nord 

(Irease 

Dordogne 

Doube 

Drome 

Eure 

Eure-et-Loir 

l'"inistcre 

(iard 

Garonne  (Haute) . . . 

(lors 

Clirondc 

Herault 

Illp-i't-\ilaine 

Indrp 

Indre-ct-Loire 

Is«Te 

Jura 

I  jindes 

Ixiir-ct-Chcr 

Ixjirc 

1/oire  (II;uilr> 

l»irc-lnfi'ricurc  ... 


State 
Subsi- 
dized 
Trucks 
and 


10 
10 

2 
12 
12 
12 
13 

1.3 

8 

14 

44 

3 

20 


1 

6 

4 

13 

17 

19 

9 

4 

12 
2 

23 
7 

11 

26 


4 

20 
2 


Public  Service 
Automobiles 


Privately  Owned 
Automobiles 


Buses 


Trucks 


60 

35 

143 

33 
20 

894 
78 
34 
22 
55 
52 
66 

249 
93 
67 
75 

110 
69 
66 
79 
50 
20 
45 
58 
66 

122 
68 

167 
72 
48 
30 

168 
96 
67 
49 

315 

116 
71 
46 
56 
96 
29 
95 


18 
34 
14 

12 

5 
29 
22 
43 
10 
28 
65 
60 
418 
14 
23 
37 
27 

9 

24 
25 
15 

9 
12 
21 
17 
39 

8 

32 
79 

7 
14 
98 
37 
32 

1 

77 
51 
26 
13 
22 
134 

13 
46 


Pass. 
Cars 


790 

744 

1,313 

163 

103 

1,329 

656 

795 

271 

1,122 

794 

551 

4,506 

1,901 

319 

1,163 

1,423 

715 

391 

1,181 

1,077 

l>.l 

1.029 

956 

1,297 

2,198 

1,702 

1,068 

1,156 

1,170 

395 

1,375 

2,647 

1,385 

1,976 

4,982 

1,433 

654 

796 

1,084 

2,971 

239 

1,613 


Trucks 


388 

2,750 
441 
112 
70 
457 
250 
613 
108 
480 
339 
276 

J, 481 
673 
108 
360 
679 
463 
217 
725 
398 
204 
173 
658 
339 
813 
494 
538 
412 
323 
296 

1,  39 
^,■5 
J,'4 
299 

2,173 
873 
344 
139 
491 

1,320 
397 
710 


Total 


Pass. 
Cars 


860 

779 

1,458 

208 

135 

2,035 

747 

829 

306 

1,185 

860 

661 

4,758 

1,994 

406 

1,238 

1,533 

784 

458 

1,266 

1,131 

457 

1,091 

1,032 

1,372 

2,324 

1,770 

1,247 

1,230 

1,241 

432 

1,554 

2,769 

1,452 

2,024 

6,301 

1,669 

727 

841 

1,140 

3,070 

208 

1,.'14 


Trucks 


406 

2,784 
455 
124 
75 
486 
272 
656 
118 
508 
404 
326 

3,899 
687 
131 
397 
706 
472 
241 
750 
413 
213 
186 
679 
356 
852 
502 
570 
491 
330 
310 

1,537 
872 
516 
300 

2,250 
924 
370 
152 
613 

1,454 
410 
746 


All 
kinds 
Auto- 
mobiles 


1,266 
3,563 
1,913 

332 

210 
2,521 
1,019 
1.485 

424 
1,693 
1,264 

987 
8,657 
2,681 

537 
1,635 
2,239 
1,256 

699 
2,016 
1,544 

670 
1,276 
1,711 
1,728 
3,176 
2,272 
1,817 
1,721 
1,571 

742 
3,091 
3,641 
1,968 
2,324 
7.661 
2,943 
1.097 

993 

1,663 

4,524 

678 

2,460 


DEPARTEMENTS 


Loiret 

Lot 

Lot-et-Garonne 

Lozere 

Maine-et-Loire 

Manche 

Mame 

Marne  (Haute) 

Mayenne 

Meurtiie-et-Moselle. . 

Meuse 

Morbihan 

Nievre 

Nord 

Oise 

Orne 

Pas-de-Calais 

Puy-de-Dome 

Pyrenees  (Basses) 

Pyrenees  (Hautes). . . 
Pyrenees  (Orientales) 

Rhone 

Saone  (Haute) 

Saone-et-Loire 

Sarthe 

Savoie 

Savoie  (Haute) 

Seine 

Seine  Inferieure 

Seine-et-Marne 

Seine-et-Oise 

Deux-Sevrcs 

Somme 

Tarn 

Tarn-et-Oaronne.  < . , 

Var 

Vaucluse 

Vendee 

Vienne 

Vienne  (Haute) .... 

Voeges 

Yonne 

Total 


State 
Subsi- 
dized 
Trucks 
and 
Buses 


1 

16 
9 
5 
1 
6 

10 

2 


8 

14 

222 

6 
17 


1 

5 

9 

12 


Public  Service 
Automobiles 


Buses 


60 
38 
34 
16 

119 
96 

149 
17 
75 

127 
42 
38 

126 

168 


77 


84 

165 

69 

279 

24 

60 

176 

38 

112 

55 

19 

94 

13,395 

274 

79 

156 

05 

132 

60 

36 

75 

114 

72 

30 

53 

110 

78 


Trucks 


19 

83 

6 

21 

81 

2 

3 

30 

63 


14 

90 

21 

25 

5 

32 

366 

7 

69 

8 

10 

14 

2,780 

128 

28 

11 

11 

461 

23 

6 

32 

30 

10 

4 

29 
16 
19 


Privately  Owned 
Automobiles 


Pass 
Cars 


21.a38   6,418  135.266 


Trucks 


1,667 

255 

877 

79 

2,037 

1,051 

1,503 

735 

1,006 

1,196 

1,112 

772 

1,079 

4,848 

2,192 

1,251 

2,018 

899 

1,302 

275 

616 

3,872 

1,050 

1,739 

1,482 

43 

468 

22,665 

4,869 

2,260 

3,578 

1,006 

2,074 

996 

413 

79' 

1,393 

1,066 

1,063 

931 

1.212 

1,282 


Total 


Cars 


459 
70 
330 
24 
712 
475 
876 
430 
285 
837 
348 
291 
404 

3,345 

1,094 
439 

1,236 

597 

288 

95 

494 

2,656 
471 
762 
556 
232 
276 
17,482 

1,890 
985 

2,555 
44 
990 
253 
152 
338 
380 
288 
374 
471 
611 
520 


Trucks 


1,718 

309 

920 

100 

2,157 

1,152 

1,652 

762 

1,083 

1,322 

1,154 

812 

1,212 

5,008 

2,192 

1,340 

2,183 

1,006 

1,682 

306 

671 

1,052 

4,088 

1,855 

1,53 

464 

676 

26,28: 

5,143 

2,345 

3,751 

1,071 

2,206 

1,056 

454 

881 

1,519 

1,138 

1,094 

984 

1,326 

1,363 


2.649  157,081 


484 

84 

336 

28 

710 

494 

959 

436 

306 

918 

350 

294 

434 

3,408 

1,094 

453 

1,325 

618 

313 

100 

226 

3,022 

478 

821 

664 

242 

289 

20,262 

2,018 

1,013 

2,672 

458 

1,451 

276 

158 

370 

410 

298 

378 

500 

62 

639 


All 
kinds 
Auto- 
mobile 


2,202 

393 

1,266 

128 

2,876 

1,646 

2,611 

1,198 

1,389 

2,240 

1,504 

1,106 

1,646 

8,416 

3,286 

1,793 

3,608 

1,623 

1,895 

406 

897 

7,074 

1,566 

2,676 

2,101 

706 

865 

56,544 

7,161 

3,358 

6,423 

1,5-29 

3.657 

1,332 

612 

1,251 

1.929 

1,436 

1,472 

1,484 

1,953 

1,902 


i 


9,067  236.148 
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Classification  of  the  30,424  trucks  shows  858  electrics  the  major  part   of  what  is  left  of  this  former  empire 

and  30  steam.    A  classification  of  the  private  cars  shows :  Austria  is  to-day  an  area  scarcely  the  size  of  Indiana.    It 

Privately  owned    48,963  is  a  great  city  with  a  tourist  country  but  none  of  the 

Government  owned  3,.321  manufacturing  and  agricultural  areas  to  support  it,  which 

'^^^^^^^^    '7.574  did  support  it  previous  to  the  war.    Notwithstanding  that 

The  292  tractors  are  made  up  of  electric,  73;  steam,  84,  the  body,  which,  so  to  speak,  supported  the  head,  ha.^  been 

and  internal  combustion  engine,  135.    There  are  540  fire  amputated,  the  city  of  Vienna  remains  a  great' city,  and 

department  vehicles  registered,  and  264  street  cleaning  one  to  which  the  Near  East  comes  to  make  its  purchases, 

vehicles.  Vienna  will  have  to  buy  largely  her  manufacturing  and 

A  comparison  of  the  passenger  cars  registered  in  Ger-  agricultural  products  from  the  adjoining  countries.     The 

many  on  Jan.  1,  1914,  and  February,  1920,  shows  a  heavy  motor  population  of  present  Austria,  with  6,000,000  peo- 

decrease.    The  figures  for  1914  were  60,876,  and  for  Feb-  pie,  is  approximately  16,350  cars  and  trucks.     These  are 

ruary,  1920,  32,450.    A  comparison  of  the  truck  registra-  divided,  cars,  13,000;  trucks,  3500.    To  this  can  be  added 

tions  on  those  dates  showed  in  1914,  9639,  and  in  1920,  4000  motorcycles.     The  number  of  motor  vehicles   in  a 

more  than  double  that  number,  namely,  19,742.    The  reg-  resort  area  such  as  Austria  is  certain  to  exceed  by  some 

istration  of  motorcycles  in  1914  was  22,557,  and  in  1920,  quantity,  the  numbers  registered  by  its  citizens.  ' 

Holland,  with  an  area  one-half  greater  than  Massachu-  ^^^®  ration 

setts,  and  a  population  close  to  7,000,000,  has  an  estimated  Statistics  on  the  number  of  motor  vehicles  in  Switzer- 

motor  vehicle  census  of  13,000  motor  cars,  500  trucks,  land,  the  great  resort  area  of  Europe,  are  no  indication 

15,000  motorcycles,  and  100  tractors.     This  estimate  is  of  the  number  of  motor  vehicles  in  use  in  the  country  at 

as  of  July   1.     It  has  been   impossible  to  get  accurate  certain  seasons.     This  country,  which   in  area  is  twice 

figures,  and  even  the  figures  of  1920  to  which  could  be  the  size  of  Massachusetts,  and  with  4,000,000  population, 

added  the  imports  of  1921,  are  not  correct  in  that  we  do  had  on  Aug.  31,  1921,  a  total  car  and  truck  registration  of 

not  know  how  many  of  the  vehicles  imported  remain  in  18,011.     The  segregated  registration  figures  as  of  that 

the  country  and  how  many  are  merely  in  transit,  destined  date  are: 

to  other  countries.     The  imports  for  1920  totals  7603  ve-  Cars    13,172      Motorcycles  9  500 

hides  from  the  following  countries :  Trucks    4,839      Tractors   160 

Country                                                               ^0"??^  ^^^^^  figures  give  Switzerland  a  motor  vehicle,  that  is, 

n  -r^^Qf  V 9  Qfis  ^  ^^^  °^  *^"^^  ^°^  ^^®^y  200  population.     Included  in  the 

BeTfffum            402  Passenger  car  figures  are  196  passenger  buses  registered. 

France   ......................................      236  Registrations  for  Italy  during  1921  have  not  been  ob- 

Great  Britain  . . . . . . . . .................... '. . . .      207  tainable,  but  registrations  at  the  close  of  1920  showed  a 

_ total  of  53,000  cars,  trucks  and  motor  buses.     To  this 

Total    7,603  should  be  added  15,000  motorcycles.    The  detailed  figures 

Spain  on  July  1,  1921,  had  37,560  motor  vehicles  of  all  are : 

kinds  in  operation.     Unfortunately  these  figures  do  not  Cars    25,000      Motorcycles    15,000 

show  the  division  between  cars  and  trucks.     This  total  Trucks    25,000      Motorbuses    3,000 

is  made  up  from  official  figures  from  the  different  provinces  Estimates  on  the  sales  in  Italy  during  1921  have  been 

of  Spain  showing  the  widespread  distribution  of  the  motor  placed  as  follows :    Trucks  5000 ;  motorcycles,  5000.     No 

vehicle  in  that  country.    As  in  most  European  countries,  estimate  has  been  obtainable  on  the  number  of  cars  sold 

a  pretty  heavy  percentage  of  the  vehicles  are  in  the  large  last  year.     Italy  as  a  country  in  area  is  twice  that  of 

cities;  thus  Madrid,  the  capital,  and  Barcelona,  a  great  Iowa,  and  its  population  of  40,000,000  is  twenty  times  as 

manufacturing  city,  each  with  a  population  of  650,000,  great  as  that  of  Iowa. 

have  7500  cars  and  trucks  each.    A  total  of  37,560  is  a  Poland  on  the  new  map  of  Europe  almost  equals  Cali- 

small  motor  vehicle  population  for  a  country  like  Spain,  fornia  in  area,  and  with  its  population  of  24,000,000  offers 

which  is  one-fifth  larger  than  California  in  area,  and  a  one  of  the  fields  worth  watching  and  developing  for  motor 

little  larger  than  all  of  Germany,     Being  largely  an  agri-  vehicles  in  Europe.     Ihe  total  number  of  vehicles  in  use 

cultural  area,   the  prospects  for  a  wide   use  of  vehicles  is  a  composite  estimate,  and  is  placed  at  10.700,  composed 

among  the  agricultural  classes  is  good.     Its  population  is  as  follows:    Cars,  6800;  trucks,  2000;  motorcycles,  1900. 

20,500,000.     Ford  has  established  an  assembly  branch  at  A  goodly  percentage  of  these  are  found  in  the  three  im- 

Cadiz.  portant  cities,  Warsaw,  Lodz  and  Posen.     Warsaw,  with 

Czecho-Slovakia  has  a  total  motor  population  of  4133,  almost  a  million  population,  has  2600  vehicles  that  have 

which  is  divided  among  the  city  of  Prague  and  the  four  been  operated  during  the  past  year;  Lodz,  a  city  of  half 

provinces  comprising  Czecho-Slovakia  as  follows:  the  size,  has  200;  and  Posen,  with  150,000  population,  has 

Cars        Trucks  300  vehicles.     Poland,  being  largely  an  agricultural  coun- 

Bohemia   1,297            532  try,   is   certain  when  conditions   become   settled  to   be  a 

Prague    1,121            360  useful  market. 

Moravia    326            131  There  are  approximately  980  cars.  120  trucks,  and  210 

^1'^^^^.  ^'l             ^  motorcycles  in  the  Free  City  of  Danzig,  many  of  which 

^^^^^^^^    -^^^             ^^  have  been  brought  in  during  the  past  year  by  the  vari- 

During  1921  there  were  sold  up  to  September  1  a  total  ous  missions,  commissions,  Polish  officials,  and  representa- 

of  555  automobiles.    No  sales  statistics  for  the  remainder  tives  of  the  League  of  Nations.    In  1920  there  were  reg- 

of  the  country  for  this  year  are  available.  istered  in  the  citv  302  cars  and  62  trucks,  a  total  of  364. 

Austrian  Conditions  J'^T'^l^o'  '"^.  ""^  ^f^  ^^.T  ""'"'"  ^'^''^''^'^  "^^'''  ^^^ ' 

trucks,  123;  motorcycles,  115. 

Austria  has  been  designated  as  the  head  without  the  Bulgaria,  whose  railroad  and  other  methods  of  trans- 
body,  remnant  of  former  Austria-Hungary.  Vienna,  a  portation  was  seriously  wrecked  during  the  war,  is  still 
city  of  1,800,000,  and  one  of  the  beautiful  cities  of  the  as  badly  handicapped  in  transportation  as  practically  any 
world,  and  the  former  center  of  Austria-Hungary,  is  now  country  in  Europe.     For  an  area  as  large  as  Tennessee^ 
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and  with  5,000,000  population,  the  number  of  cars  and 
trucks,  1140,  is  hopelessly  inadequate.  The  best  avail- 
able figures  obtained  from  Sofia,  the  capital,  are:  Cars, 
700;  trucks,  400;  buses,  40;  motorcycles,  100.  These 
figures  apply  to  the  entire  country.  In  the  past  two  years 
the  number  of  motor  vehicles  has  increased  35  per  cent, 
largely  by  importations  of  Italian  makes.  During  the  war 
German  vehicles  were  purchased.  The  present  condition 
of  roads  in  Bulgaria  is  not  conducive  to  increased  use  of 
vehicles,  but  the  inefficient  condition  of  the  railroads  and 
the  greatly  increased  production  in  agriculture,  timber  and 
tobacco,  augur  favorably  for  an  increased  use  of  motor 
vehicles. 

Belgium  at  the  end  of  1921  had  33,200  motor  cars, 
trucks,  and  tractors,  according  to  Government  officials 
as  of  that  date.  It  might  be  more  conservative  to  say 
that  there  were  really  in  use  in  Belgium  32,000  vehicles 
in  order  to  take  care  of  dual  registrations.  The  detailed 
figures  are: 

Cars    28,160      Trucks     3,840 

The  number  of  motorcycles  in  use  is  20,000,  compared 
with  11,000  in  1914,  immediately  previous  to  the  war. 
The  growth  of  automobiles  since  1914  has  been  nearly 


100  per  cent.  There  were,  when  the  war  opened,  16,000 
automobiles,  as  compared  with  28,160  to-day.  Belgium  is  a 
small  country,  only  one-half  larger  than  Massachusetts 
in  area  and  with  a  population  of  7,600,000,  and  has  ap- 
proximately one  automobile  for  every  230  population. 

In  considering  ratio  of  population  to  automobiles,  it 
must  be  kept  in  mind  that  Belgium  is  a  manufacturing 
country  rather  than  an  agricultural  one. 

Roumania,  one  of  the  Balkan  countries,  which  in  area 
equals  New  Mexico,  with  17,000,000  population,  has  an 
estimated  total  of  8500  vehicles  of  all  classes.  The  Rou- 
manian army  operates  1500  vehicles  in  all  parts  of  the 
country,  the  majority  of  which  are  in  Bucharest,  the  cap- 
ital, a  city  of  350,000  population.  In  this  city  are  1960 
privately  owned  vehicles,  thus  leaving  5100  vehicles  of 
all  classes  in  the  remainder  of  the  country.  The  imports 
in  1920  were  711  vehicles  of  all  classes.  Due  to  the  break- 
ing up  of  many  of  the  large  estates  among  small  land 
owners,  it  is  not  expected  that  for  some  time  the  develop- 
ment of  the  farm  tractor  industry  will  be  very  rapid. 

Portugal,  about  the  size  of  Indiana,  but  with  nearly 
6,000,000  population,  had  in  1919  about  4400  cars  and 
trucks.     To  this  may  be  added  200  motorcvcles. 


Asia 


A 


SIA  has  a  total  of  134,730  cars  and  trucks.  More  its  enormous  population,  China  stands  fourth  in  the  list  of 
than  half  of  these  are  located  in  three  countries —  registrations.  There  are  many  parts  of  Asia  which  offer 
India.  Japan,  and  the  Dutch  East  Indies.     Despite      little  immediate  chance  for  automotive  development. 


India     45,983 

Dutch  East  Indies 45,000 

Japan     12,260 

China   8,150 


Federated  Malay  States. 

TurJcey     

Ceylon   

Indo-China    


8,000 
5,500 
5,350 
2,300 


Siam     2,187 


Total 134,730 


China,  with  its  400,000,000  population  and  area  nearly 
one-half  greater  than  that  of  the  United  States,  has  a 
total  motor  registration  of  8150  vehicles,  made  up  as  fol- 
lows: Cars,  6866;  trucks,  437;  buses,  55;  trailers,  50; 
motorcycles,  792.  There  is  no  other  country  in  which 
greater  difficulty  lies  in  the  way  of  accurate  registrations 
than  in  China.  There  are  several  areas  that  are  under 
the  government  of  other  nations,  and  motor  vehicle  reg- 
istrations in  such  areas  are  under  these  respective  gov- 
ernments. The  most  of  the  vehicles  are  in  the  cities. 
It  is  estimated  that  there  are  4000  in  Shanghai. 

China  has  60,000  miles  of  well-constructed  courier 
roads  which  radiate  out  of  the  chief  centers  and  connect 
with  provincial  capitals,  but  unfortunately  the  use  of  the 
telegraph  and  railroad  have  let  th  -.^e  highways  go  into 
disuse.  Of  these  10,000  miles  radiate  from  the  national 
capital  and  50,000  from  provincial  capitals.  China  has 
total  railroad  mileage  of  7000  miles. 

The  passenger  cars  and  trucks  in  some  of  the  divisions 
of  China  are: 


City 


Number 


Canton   152 

Changsha    3 

Foo  Chaw    17 

Hongkong    617 

Mukden    81 

Nantungchow  23 

Peking   1,127 

Tientsin   646 

Tsingtao    45 


City 


Number 


Changchun    41 

Dairien     240 

Hankow 252 

Kalgan     . 35 

Nanking    53 

Newchwang    9 

Shanghai   4,670 

Tsinan   41 

Elsewhere    70 


British  India,  on  March  31,  1921,  had  registered  45,983 
motor  vehicles,  of  which  the  division  among  cars,  motor- 


cycles and  trucks  follows:  Cars,  31,934;  motorcycles, 
11,399;  trucks,  2660.  These  figures  cover  the  fourteen 
provinces  which  make  up  British  India.  The  greater  num- 
bers of  the  cars  are  located  in  the  larger  cities,  and  im- 
mediate provinces.  Bombay  has  10,288  cars;  Calcutta, 
7650,  and  Madras,  5595.  The  number  of  motor  trucks  in 
these  cities  is  relatively  few:  Bombay,  544;  Calcutta, 
600,  and  Madras,  59.  In  the  Rangoon  province  there  are 
5000  cars  and  trucks. 

The  total  vehicles  in  the  different  provinces  of  India 


are: 


Province  Number 

Bengal     9,757 

Burma  5,018 

Madras    3,527 

Central  Province  . .  1,170 

Northwest  Province  481 

Punjab    3,975 

Ajmer-Merwara    . .  72 


Province  Number 

Bombay 13,290 

Delhi    603 

Karachi  899 

United   Provinces . .  4,590 

Bihar  1,829 

Assam   772 


There  were  12,260  automobiles  and  motor  trucks  in  the 
Japanese  Empire  about  the  middle  of  1921,  and  of  this 
number  approximately  7000  were  in  the  city  of  Tokyo. 
Roads  in  Japan  are  very  poor  and  have  restricted  the  sale 
of  motor  vehicles.  In  spite  of  this  the  total  of  12,260 
scarcely  represents  the  exact  number,  as  many  parts  are 
imported  into  Japan  and  assembled  there.  During  1920 
there  were  imported  1745  automobiles  valued  at  $2,425,- 
000,  and  parts  to  the  value  of  $2,798,000.  A  number  of 
companies  are  building  automobiles  in  small  production  in 
different  parts  of  Japan,  but  the  manufacturer  is  scarcely 
out  of  the  experimental  stage.  The  building  of  automo- 
bile bodies  has  developed  to  a  much  greater  extent. 
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Ceylon,  a  British  insular  possession  off  the  southern 
■end  of  India,  and  noted  for  its  exports  of  tea,  spices,  rub- 
ber, etc.,  is  a  good  motor  car  center  because  of  its  system 
of  highways,  embracing  4000  miles  of  well  surfaced  main 
roads  and  4200  miles  of  minor  roads.  The  island  is  about 
the  same  size  as  the  State  of  Maine  and  its  population  of 
4,500,000  equals  that  of  Iowa.  On  July  1,  1921,  its  total 
motor  population  was  5350  vehicles,  made  up  as  follows: 


Cars  3,200 

Motorcycles    1,850 


Trucks    200 

Buses    100 


During  the  first  five  months  of  1921  only  394  vehicles 
were  imported.  The  European  population,  all  British,  is 
approximately  7000.  The  purchasing  power  of  the  natives 
is  low. 

The  Federated  Malay  States,  with  Singapore  as  capitol, 
has  approximately  8,000  motor  cars,  of  which  nearly 
4,000  are  in  Singapore,  the  most  attractive  city  of  that 
portion  of  the  Orient,  and  located  on  an  island  approxi- 
mately 30  miles  in  length  and  14  miles  wide.  The  wealth 
of  the  Federated  Malay  States  is  due  to  rubber  and  tin, 
perhaps  80  per  cent  of  the  world's  crude  rubber  coming 
from  this  area. 

The  Dutch  East  Indies  composed  of  the  Islands  of  Java, 
Sumatra,  Celebes,  and  other  islands,  is  one  of  the  large 
motor  fields  of  the  east,  and  it  is  estimated  there  are 
45,000  motor  ve'hicles  in  this  group  of  islands,  which  have 
been  developed  by  the  Dutch.  Java,  an  island  700  miles 
in  length,  and  100  miles  in  width,  has  literally  a  net 
work  of  good  macadam  roads,  which  carry  the  motorist 
everywhere.  Road  building  on  the  other  islands  has  not 
progressed.  With  its  population  of  35,000,000,  Java  gives 
promise  of  being  one  of  the  best  centers  for  motor 
vehicles.  Its  industries  are  sugar,  coffee,  tea,  rubber  and 
spices.  The  Island  of  Sumatra  has  some  of  the  largest 
rubber  plantations  of  the  east.  Petroleum  is  a  product 
of  Borneo  and  Sumatra. 

Slam,  while  having  a  population  of  9,000,000  has  little 
more  than  2,187  motor  vehicles,  most  of  which  are  in 
Bangkok,  the  capital.  This  total  is  made  up  of  cars,  1,483 ; 
motorcycles,  541 ;  and  trucks,  163.  While  there  are 
approximately  300  miles  of  good  highways  in  the  vicinity 
of  Bangkok  the  automobiles  are  mostly  in  the  hands  of 
Chinese  merchants  and  Siamese  nobles  and  officials.  A 
few  months  ago  motor  car  dealers  in  Bangkok  had  a  fairly 
heavy  supply  of  unsold  cars  on  hand.  There  is  a  very 
limited  demand  for  motor  trucks.  The  government 
operates  1,200  miles  of  railroad.  Rice  is  the  big  crop  but 
most  of  this  is  transported  on  the  rivers,  there  not  being 
much  of  a  field  for  the  motor  truck  in  this  industry. 

French   Indo-China    one  year   ago  had   approximately 


2,300  motor  cars  and  trucks,  of  which  number  not  more 
than  50  are  motor  trucks.  Practically  all  of  these  are 
European  cars,  the  majority  being  small  French  types. 
There  are  good  roads  in  the  vicinity  of  Saigon,  the 
capital,  in  fact  the  country  boasts  of  5,600  miles  of  good 
macadam  roads  which  are  kept  in  a  good  state  of  mainten- 
ance. The  large  rice  estates  are  mostly  in  the  hands  of 
the  French.  This  country  does  not  offer  special  pros- 
pects for  the  American  manufacturer. 

Arabia  with  its  5,000,000  population,  and  its  area  nearly 
one-half  that  of  the  United  States  is  one  of  the  many 
poor  motor  car  areas  in  Asia.  With  the  exception  of 
Aden  there  is  scarcely  any  other  town  in  Arabia  where 
motor  cars  are  in  use,  so  that  ihe  300  cars  in  Aden  largely 
represent  the  motor  population  of  the  country.  While 
there  are  only  100  motorcycles,  there  exists  a  fair  demand 
for  them.  In  the  vicinity  of  Aden  there  are  perhaps  20 
miles  of  roadway  suitable  for  motor  cars,  and  in  the 
remainder  of  Arabia  there  are  no  roads. 

In  no  country  are  statistics  more  difficult  than  \n 
Turkey,  largely  because  of  the  disturbed  condition  of  the 
country,  and  its  population  of  20,000,000  gives  no  in- 
dication of  the  number  of  motor  vehicles.  It  is  estimated 
that  including  army  vehicles,  there  are  5,500  motor  vehicles 
in  the  country.  These  may  be  divided  up  as  follows :  Con- 
stantinople has  1,800  of  which  1,500  are  cars  and  300 
trucks.  In  the  remainder  of  Turkey  there  are  800  cars 
and  400  trucks,  estimated.  To  this  should  be  added 
2,500  army  vehicles,  giving  a  total  of  5,500.  The  motor- 
cycle has  made  very  little  progress.  The  estimate  for  the 
country  being  100.  The  armies  of  occupation  have  sold 
quite  a  number  of  cars  and  trucks  to  the  public. 

Syria,  with  its  4,000,000  people  has  not  more  than  1.500 
motor  vehicles,  practically  all  of  which  are  in  such  cities 
as  Damascus,  Beirut,  and  Aleppo.  All  of  these  were 
brought  into  the  country  after  the  fall  of  1919.  In  the 
Damascus  area  there  are  not  more  than  50  motor  cars, 
most  of  which  are  of  American  manufacture.  At  Beirut, 
which  is  75  miles  from  Damascus  there  are  950  cars  and 
25  trucks,     Aleppo  has  65  motor  cars  and  a  few  trucks. 

In  several  Asiastic  countries  it  is  impossible  to  get  any 
estimate  on  the  motor  vehicles  in  use  and  it  is  questionable 
if  there  are  a  score  of  vehicles  in  some  of  these  countries. 
In  this  list  are  included  Tibet,  north  of  India  with 
2,000,000  population;  Turkestan  in  the  Caspian  Sea  area, 
with  2,500,000  population;  Afghanistan  6,000.000  popu- 
lation; Baluchistan  1  000,000  and  Persia  with  10,000.000. 
There  are  many  arniy  vehicles  in  Persia,  the  British 
government  having  built  military  roads  of  over  600  miles 
in  length  leading  to  Teheran,  the  capital.  The  condition 
of  the  country  makes  purchasing  almost  impossible. 


Oceania 


I 


N"  this  group  have  been  included  Australia,  New 
Zealand,  Hawaii,  and  the  Philippine  Islands.  Australia 
and   New   Zealand  have   always   been   of   interest  to 


American  automotive  exporters.  The  registration  for 
this  group  is  125,281,  Australia  alone  having  59  per  cent 
of  the  total  number. 


Australia    73,900  New   Zealand 37,500  Philippine    islands 12,381         Hawaii    1,500 

Total 125,281 


Australia  and  New  Zealand  have  a  total  of  111,400  cars 
and   trucks   divided   as   follows: 

Cars  Trucks 

Australia     70,000  3,900 

New  Zealand    35,000  2,500 


105,000 


6,400 


To  these  figures  may  be  added  25,000  motorcycles  in 
New  Zealand,  the  number  in  Australia  not  being  known. 

Australia  with  an  area  equalling  that  of  the  United 
States  or  Canada  or  Brazil  or  Europe,  has  5,000,000  popu- 
lation, nearly  all  being  white.  The  Commonwealth  of 
Australir,  is  divided  into  seven  states  with  a  motor  popu- 
lation as  follows: 
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Cars  Trucks     Motorcycles                 Car  sales  1920   10,000 

New  South  Wales 25,000  2,502  10,609                      Truck  sales  1920  1,000 

Victoria   19,000           11,985  Figures  on  the  Philippine  Islands  on  December  31,  1920, 

Queensland    11,000  700  2,000  ^^^g  ^  ^^^^1  ^f  i2,381  cars  and  trucks  registered.    Of  this 

f •  A'lstralia  11,004  695  /,504  number  9,692  being  cars,  and  2,689  trucks.    The  last  reg- 

W.  Australia    2,600  505  1,774  •  .      <•        a              ^           ^L      tx-       i.         £  t>   ut     wt     ^ 

Tasmania  2  500  79  1 700  istration  figures  from  the  Director  of  Public  Works,  as 

The  Island  of '  New  Zealand,'  constituting  some  of  the      "^  ^f'^'^'  ^^^}'  ^^^^^^^  ^^^^  ^^f^^  f  ^j^^^«,  registered, 
most  fertile  agricultural  areas  of  the  world  have  a  very      ^J  a  decline  on  the  previous  year   largely  due  to  a  number 
J.,  ,  1  ,  1  ..„  of  vehicles  not  having  been  registered  because  of  the  con- 

creditable  motor  population:  ,.,.         ^  ^.r,     4..  r\      a         -10    j-l.     ^  ^ 

dition  of  the  times.     On  Aug.  12,  the  figures  of  regis- 

!^^^^j^^ "2  500  ^^^tion  were:  Cars  9,134;  trucks  2,519.     These  figures  will 

Motorcycles 25  000  ^^^  include  army  vehicles.     The  development  of  highways 

Car  sales  1921  '. . . . . . . '. . .  *. . . . . . . '. . . . . . . . . . . . . . .  2500  through  the  Philippines  will  stimulate  the  sale  of  motor 

Truck  sales  1921  250  vehicles. 


Africa 


THE  total  of  55,583  cars  and  trucks  in  the  continent 
of  Africa  scarcely  represents  all  of  the  motor 
\7ehicles  there,  although  most  of  the  important 
countries  are  included.  Abyssinia  has  been  left  out,  how- 
ever, as  well  as  many  areas  in  the  Soudan.     The  Union  of 


South  Africa  leads  all  the  other  African  countries  with 
practically  half  of  the  total  number  of  motor  vehicles  on 
the  continent.  The  other  British  possessions,  including 
Egypt,  and  the  French  areas  of  Morocco,  Algeria,  etc., 
contain  the  great  majority  of  cars  and  trucks. 


Union  of  South  Africa....   26,468 
Algeria    ....  j .......  .^. ... .    12,000 

Egypt .'.....     5,084 

Gold    Coast 3,500 

Morocco    2,500 

Tunis     1,990 


Mauritius  Island 1,600 

Canary    Islands 881 

British   West  Africa 566 

Angola     250 

French    West    Africa 230 

Portuguese    East  Africa..  400 

Madagascar    159 


Madeira    Islands 

100 

Italian     Somaliland 

66 

Reunion    Island 

35 

Monrovia    

3 

Total 55,832 


The  Union  of  South  Africa  at  the  end  of  1920  had 
25,084  motor  vehicles,  made  up  of  cars  and  trucks,  and 
to  arrive  at  a  rational  estimate  of  the  number  in  the 
Union  at  the  end  of  1921  we  must  add  1438  vehicles  im.- 
ported  in  the  first  nine  months  of  the  year.  This  gives  a 
total  of  26,468  cars  and  trucks.  An  analysis  shows  the 
following  classification  of  these  vehicles : 

Passenger  cars 22,957 

Taxicabs    ,... ; 1,107 

Buses 115 

Motor  trucks    ;...,, 682 

Motor  delivery  vehicles 223 


25,084 
An  analysis  of  the  1438  vehicles  imported  in  the  first 
nine  months  of  1921  shows  the  great  majority  from  the 
U.  S.  A.  and  Canada.     Here  are  the  figures: 

U.  S.  A 658  France    20 

Canada     608  Belftium   10 

United  Kingdom    114  Italy   4 

Germany    23  Holland    1 

The  heavy  imports  from  Canada  a-e  doubtless  made  up 
of  Fords,  and  from  those  other  Canadian  factories,  repre- 
senting General  Motors  group,  Studebaker,  etc. 

Egypt,  in  area  over  one-half  greater  than  Texas,  with 
12,000,000  population,  or  one-third  more  than  New  York 
State,  had  a  total  of  5084  cars,  buses,  trucks,  and  motor- 
cycles on  January  1,  a  year  ago. 

An  analysis  of  the  630  vehicles  imported  in  the  first 
eight  months  of  1921  shows  United  Siates,  Italy,  and 
France  the  leading  nations  in  furnishing  cars: 

U.  S.  A 174      Holland    44 

Italy 148 

France   130 

United  Kingdom    69 

Germany    52 

Egypt  is  sadly  lacking  in  roads,  and  with  the  exception 
of  a  usable  road  between  Alexandria  and  Cairo,  the  vehicles 


Belgium 8 

Switzerland     2 

Austria    1 

Elsewhere    2 


are  used  only  in  cities  and  suburbs.  Cairo  is  a  city  of 
800,000  and  Alexandria  450,000  population.  Of  the  4337 
vehicles  in  use  Jan.  1,  1921,  almost  3000  were  in  Cairo. 
In  Alexandria  there  were  in  use  1024  automobiles,  150 
taxis,  203  motorcycles  and  67  motor  trucks. 

Algeria,  about  the  size  of  the  State  of  Kansas  and  with 
5,500,000  population,  is  largely  dominated  by  French  auto- 
mobiles and  motor  trucks,  chiefly  because  it  is  a  French 
colony  and  only  thirty  hours  by  boat  from  France.  In 
Algeria  are  12,000  motor  vehicles,  of  which  741  were  im- 
ported in  the  first  six  months  of  1921.  Imports  in  other 
years  were: 

1919    595      1920   3,360 

Motor  vehicles  from  France  enter  free  of  duty.  Rail- 
road mileage  is  very  limited,  and  the  use  of  motor  trucks 
between  seaports  and  inland  cities  has  developed  rapidly, 
France  taking  the  lead  in  this  field.  Many  excellent  ve- 
hicle roads  exist  and  the  use  of  motor  buses  has  been  a 
recent  development  in  inter-city  travel. 

Since  the  Armistice  fortunes  made  during  the  war  by 
business  men  and  wine  growers  were  generally  used  to 
purchase  motor  cars.  Motorcyles  are  used  very  little,  as 
distances  are  generally  too  great  for  their  effective  use. 

There  are  2800  miles  of  improved  highways. 

An  analysis  of  cars  in  Algeria  in  1920  showed  thirty 
different  makes  of  French  cars  and  nine  makes  of  United 
States,  totaling  1580. 

Morocco,  a  French  protectorate  in  North  Africa  bor- 
dering on  the  Mediterranean,  is  a  little  smaller  than 
Texas,  and  with  6,000,000  population  has  not  over  2500 
motor  vehicles.  The  country  has  2000  miles  of  improved 
roads,  and  has  a  few  narrow  gage  military  railroads  that 
are  not  very  useful  for  commerce.  It  is  an  agricultural 
area  that  should  use  a  goodly  quota  of  trucks,  but  only  272 
were  in  use  July,  1921,  this  not  including  army  vehicles. 
American  automobiles  have  a  good  nold  in  Morocco,  with 
French   machines   holding  the   majority.     In   Morocco   is 
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World  Registration  of  Cars  and  Trucks 


HOLLAND 
13,500 

GREAT  BRITAIN   \^ 
497,582^ 

BELGIUM  ^^% 
33,200 
SWITZERLAND 

18,011  FRANCE 

236,146 


MEXICO 
25,000 


AZORES^:'- 

80  ■        SPAIN 

MADEIRA  IS.^..-  37  560 
BAHAMA  79 

7150     DOMINICAN  REPUBLIC  MOROCCO. 

■«./  /  1800  2,500/- 

■.\  /        PORTO  RICO  CANARY  IS.    '^ 

»__/     .'     6-500   (;^,;j(,Ei.0UPE     881 
-— ■J5='-^..    ^---^         500 
COSTA  _RICA*;,'»^  bAIOADOES 

1,000 

TMNIDAD 
;!.221 

VENEZUELA 
2.500 


BRITISH  GUIANA 
1,050 


URUGUAY 
10,000 


FEDERATED    MALAY  STATES 
8,000 


ANGOLA 
250 
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UNION  OF  SOUTH  AFRICA 
26,468 
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NEW  ZEALAND 
37,50C 


Registrations 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


319 


what  is  known  as  the  International  Zone  of  Tangier,  an 
area  of  140  square  miles,  with  75  passenger  automobiles. 
Tunis,  equal  in  area  to  Wisconsin  and  with  2,000,000 
population,  borders  on  the  Mediterranean,  and  on  June  30, 
1921,  had  1990  cars  and  trucks.  To  this  can  be  added 
600  farm  tractors  and  246  motorcycles.  An  automobile 
summary  of  Tunisia  is: 


Cars    1,803 

Trucks    187 


Motorcycles 246 

Tractors    600 


The  Gold  Coast  Colony,  a  British  possession,  has  3500 
motor  vehicles  of  all  types  in  use,  to  which  can  be  added 
240  used  by  the  Government,  about  60  cars,  4  buses,  20 
mail  trucks  and  160  trucks.  Two  or  three  farm  tractors 
are  being  used  by  the  agricultural  department  of  the 
Government. 

In  the  Province  of  Cameroon  only  4  motorcycles  are  in 
use  and  no  cars  or  trucks. 

In  Angola,  an  estimate  by  the  United  States  consul 
places  the  motor  population  at  250  cars,  trucks,  motor- 
cycles, and  tractors.  In  all  of  Belgian  Congo  there  are 
not  over  200  motor  vehicles. 

The  Republic  of  Monrovia,  the  only  republic  in  Africa, 
has  3  motor  vehicles,  two  Fords  and  a  Reo,  according  to 
the  United  States  consul.    The  republic  lacks  roads. 

French  West  Africa  has  150  cars,  80  trucks  and  15  mo- 
torcycles, these  being  in  Senegal,  Ivory  Coast,  Upper  Sen- 
egal, and  Niger. 

British  West  Africa  has  vehicles  as  follows:  Gambia, 
60;  Sierra  Leone,  65;  and  Nigeria,  441. 

The  Canary  Islands,  with  500,000  population  and  372 
miles  of  crushed  stone  roads,  has  720  cars,  161  trucks,  and 
40  motorcycles,  a  total  of  921  vehicles.  In  1914  there 
were  185  cars  on  the  seven  islands.  As  there  are  no 
railroads  on  the  islands,  travel  is  largely  by  car  and  motor 
bus,  the  latter  seating  twenty  to  thirty  passengers.  Fruits 
and  other  agricultural  products  are  largely  transported  to 
seaport  by  motor  truck. 

Madeira  Islands  imported  15  cars  in  1920  and  4  in  1919. 
Motorcycles  have  grown  in  popularity  in  the  last  two 
years  and  there  are  100  on  the  islands. 

Africa's  largest  island,  Madagascar,  is  nearly  as  large 
as  Texas,  is  as  long  as  from  New  York  to  Chicago,  and, 
with  a  little  over  2,000,000  people,  largely  natives,  has  1300 
miles  of  macadam  roads,  400  miles  of  other  good  roads,  and 
130  miles  of  macadam  streets  in  cities  and  towns.  Mada- 
gascar is  a  French  possession  and  French  motor  vehicles 


are  favored  by  the  Government.  The  railroad  mileage  is 
very  limited,  not  over  450  miles  of  track  being  built. 
There  are  132  cars  and  27  trucks  in  use  in  the  island, 
and  of  these  the  Government  operates  53  cars,  12  trucks, 
17  buses  for  mail  and  passenger  service.  In  Tananarine, 
the  capital,  103  of  the  cars  are  used.  Of  the  159  cars  in 
use  116  are  French  and  38  United  States.  Three  farm 
tractors  are  in  use. 

Portuguese  East  Africa,  or  the  Province  of  Mozam- 
bique, has  400  motor  vehicles,  of  which  a  majority  are 
in  the  city  of  Lourenco  Marques.  The  three  farm  tractors 
in  the  Province  are  being  used  for  demonstration  pur- 
poses. In  1920  there  were  68  cars  imported,  of  which 
40  came  from  America.  In  the  same  year  46  motorcycles 
were  imported,  11  coming  from  the  United  States.  Lou- 
renco Marques  has  50  miles  of  paved  streets,  some  leading 
to  the  suburbs.  A  fairly  good  road  leads  from  the  city  to 
Goba,  54  miles. 

Italian  Somaliland  has  16  cars,  50  motor  trucks,  4  mo- 
torcycles and  18  tractors.  Most  of  these  vehicles  are  in 
and  around  Magadozo. 

The  island  of  Mauritius,  with  an  area  of  720  square 
miles  and  365,000  population,  mostly  Indians,  has  1600 
automobiles. 

The  island  of  Reunion  has  35  automobiles  and  a  popu- 
lation of  175,000,  according  to  the  United  States  consul 
at  Tananarivo. 

Palestine,  the  cradle  of  Christianity,  which  passed  from 
the  control  of  Mohammed  to  Christianity  in  the  final  year 
of  the  great  war,  has  536  cars  and  trucks.  To  be  accurate. 
the  United  States  consul  reports  494  cars,  42  trucks  and 
83  motorcycles.  With  the  occupation  of  the  British  Army 
the  old  Turkish  roads  were  converted  into  motoring  high- 
ways, and  now  this  historic  land,  no  larger  than  the  State 
of  Maryland,  and  with  a  population  of  647,000.  has  500 
miles  of  first  class  motor  roads.  To  this  add  1500  miles 
of  second  class  roads  that  can  be  used  by  motor  cars  at 
favorable  seasons.  You  can  motor  from  Jerusalem  to  Da- 
mascus. The  motor  statistics  given  do  not  include  army 
vehicles. 

In  certain  instances  it  has  been  impossible  to  obtain 
acceptable  data  concerning  car  and  truck  registrations. 
The  following  list  of  countries  is  appended  in  the  hope 
that  some  reader  may  be  able  to  give  us  additional  infor- 
mation regarding  them.     The  li?t  is  as  follows: 

Iceland,  Jugoslavia,  Latvia,  Lithuania,  Esthonia,  Ar- 
menia, Abyssinia,  Alaska,  Liberia,  Hedjaz,  Ukrania. 


South  Africa  Offers  Market  for  Tires 


WITH  the  increasing  imports  of  motor  cars  and  motor 
cycles  into  the  Union  of  South  Africa  there  has 
been  a  corresponding  demand  for  tires,  according  to  a 
report  to  the  Department  of  Commerce  by  Trade  Com- 
missioner Stevenson  at  Johannesburg.  As  with  most  other 
lines,  imports  of  tires  during  1920  can  not  be  taken  as  a 
true  indication  of  the  market's  normal  purchasing  power, 
as  prices  were  inflated  and  the  volume  of  imports  exceeded 
the  demand.  In  1920,  however,  American  tires  pr^idom- 
inated  for  the  first  time,  with  £517,692  ($2,578,460),  as 
against  British  imports  valued  at  £464,008  ($2,320,040), 
French  at  £145,096  ($725,480),  and  Canadian  at  £117,844 
($589,220). 

The  import  figures  for  the  first  eight  months  of  1921 
do  not  give  separate  statistics  for  tires,  but,  judging  from 
the  fact  that  in  previous  years  tires  have  been  about  80 
to  90  per  cent  of  the  total  under  the  classification  of  "India 
rubber,  raw  and  manufactures  of,"  85  per  cent  of  the 
total  of  £192,705,  or  £163,800,  may  be  approximately  reck- 


oned as  tires.  The  total  value  for  the  first  eight  morr;'> 
of  1920  was  £982,184,  of  which  about  £831.850  represc:.;,^ 
tires.  It  is  only  natural  that  tire  imports  should  react 
from  the  record  figures  of  1920.  Stocks  and  deliveries 
were  very  heavy  in  1920,  which  curtailed  new  imports 
during  the  early  part  of  1921.  At  the  present  time  the 
situation  in  South  Africa  has  been  largely  righted  and 
the  demand  for  tires  is  fairly  good,  although  there  is  con- 
siderable room  for  improvement.  At  this  time  stocks  in 
the  country  have  been  appreciably  reduced.  While  in  the 
early  part  of  1921  stocks  were  often  estimated  as  sufficient 
for  a  year  or  eighteen  months,  to-day  many  firms  are 
short  of  the  better  lessing  lines. 

As  to  sales  methods  employed  the  large  American  com- 
panies work  on  the  same  general  lines  as  in  the  United 
States.  Service  has  been  the  keynote  of  their  policies. 
Stocks  have  been  carried  in  the  country;  expensive  adver- 
tising campaigns  have  been  carried  out ;  and  technical  and 
sales  help  given  to  the  dealers. 
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Revised  Figures  Show  U.  S.  Car  and 
Truck  Registration  of  10,505,660 

Gain  of  1,573,202  recorded  over  1920.  Increase  of  17.6  per  cent.  One 
motor  vehicle  for  every  10.2  persons  in  the  United  States.  Total  fees 
amount  to  $122,038,613.  Motorcycle  registrations  drop  27,024.  Grain 
state  registrations  increase  despite  year  of  general  agricultural  depression. 


FINAL  revised  figures  show  that  there  were  10,- 
505,660  cars  and  trucks  registered  in  the  United 
States  during  1921.  This  is  an  actual  gain  of 
1,573,202  over  1920;  a  percentage  gain  of  17.6  per  cent. 
There  is  now  one  car  for  every  10,2  persons  in  the 
country;  $122,038,613  in  fees  were  collected  from  car 
owners. 

It  should  be  noted  at  once  that  a  little  over  200,000 
of  this  gain  in  registration  is  merely  an  apparent  sta- 
tistical gain,  due  to  the  fact  that  proper  figures  for 
the  State  of  Minnesota  and  for  the  District  of  Columbia 

15.000,000 


are  now  available  for  the  first  time.  Even  though  this 
is  the  case,  however,  the  gain  for  1921  equals  that  of 
1920,  a  distinctly  encouraging  result  in  view  of  the 
depressed  condition  of  business  during  the  last  year. 
Since  motor  vehicles  have  come  to  be  used  so  largely 
for  utility  purposes  it  is  interesting  to  discuss  the  regis- 
tration figures  in  relation  to  the  various  industrial  activi- 
ties of  the  several  states.  For  this  purpose  an  arbitrary 
division  may  be  made  as  follows,  a  State  being  classified 
according  to  the  type  of  industrial  activity  which  pre- 
dominates within  its  borders: 
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1 — Manufacturing  States: 

Massachusetts,  New  York,  Pennsylvania,  Michigan, 
Indiana,  Delaware,  Connecticut,  Rhode  Island,  New 
Jersey  and  Wisconsin. 

2 — Agricultural  States: 

Arkansas,  North  Dakota,  South  Dakota,  Kansas,  Min- 
nesota, Nebraska,  Oregon,  Oklahoma,  Texas,  Wash- 
ington and  Iowa. 

3 — Mining  States: 

Wyoming,  Nevada,  Utah,  Montana,  Colorado,  Arizona, 
Idaho  and  New   Mexico. 

4 — Southern  States: 

Florida,  Georgia,  Virginia,  North  Carolina,  South 
Carolina,  Kentucky,  Tennessee,  Louisiana,  Mississippi, 
Alabama,  West  Virginia. 

The  population  and  registration  of  these  four  groups 
line  up  in  this  way: 

Group                                   Population  Registration 

Manufacturing   38,350,503  3,568,462 

Agricultural    20,100,362  2,591,205 

Mining   3,445,116  400,531 

Southern    22,902,405  1,175,281 

It  may  be  noted  here  that  the  population  figures  used 
in  making  the  calculations  throughout  this  article  are 


those  estimated  by  the  Federal  Bureau  of  Census  for 
July  1,  1921.  Using  these  as  a  basis,  it  appears  that 
the  agricultural  states  have  the  most  dense  automobile 
population,  followed  by  the  mining,  manufacturing  and 
southern  groups  in  the  order  named.  This  order  is  the 
same  as  last  year,  but  a  comparison  of  the  persons  per 
car  in  these  groups  in  1920  and  1921  shows  one  or  two 
interesting  features.  The  figures  for  these  two  years  are 
as  fellows: 

Group  Persons  Per  Motor  Vehicle 

1920  1921 

Agricultural   States    8.10  7.76 

Mining  States    8.90  8.61 

Manufacturing  States   12.00  10.72 

Southern   States    20.08  19.50 

This  comparison  indicates  that  the  potential  develop- 
ment possibilities  of  the  group  of  southern  states  has 
not  been  realized  to  any  great  extent  during  the  past 
year.  This  is  true  despite  the  fact  that  a  large  percent- 
age of  the  population  in  these  states  is  colored  and  that 
a  large  percentage  of  the  colored  population  does  not 
comprise  a  market. 


Registration  of  Motor  Vehicles 


State 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia . 

Florida 

Georgia 

Idaho 

IlMnois 

Indiana 

Iowa 

Kansas 

Kentucky  

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon  

Pennsylvania 

Rhode  Island 

South  CaroUna 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Total  Net 
Registration 


TOTALS 


82,343 

35 ,049 

67 ,446 

673 ,830 

145,739 

137 ,526 

21 ,413 

71  645 

97,837 

131 ,942 

51 ,294 

670 ,434 

400,342 

460,528 

291 ,309 

126,371 

80,500 

77 ,527 

140,572 

360,732 

477,037 

328 ,700 

65,139 

346 ,437 

58 ,785 

238 ,704 

10,819 

42,039 

272 ,994 

24 ,703 

812,031 

148 ,684 

92 ,644 

720,632 

221 ,300 

118,325 

689 ,589 

54,957 

90 ,546 

119,274 

117,025 

467,616 

47 ,523 

36,965 

141 ,000 

185 ,359 

93 ,894 

341 ,841 

26,619 


Non-Resident 
Registrations 
and  Transfers 


10 ,505 ,660 


509 
202 ,562 


2,511 
930 


99 
4,205 


7,241 
'44^066 


17,850 
650 


8,131 
52 ,849 


6,261 
32,878 


75 ,559 
7,636 
1,394 

"'6^369 
113,809 

"4495 

"12^727 

'247 


602 ,852 


Passenger 
Cars 


73 ,233 

31 ,069 

66 ,480 

638 ,922 

136 ,336 

110,316 

'54447 
82 ,992 

46^935 
590,527 
357 ,025 
430,003 
269 ,661 
111,227 

70,000 

67,591 
128 ,042 
305 ,471 
426 ,984 
301 ,900 

58 ,429 


219,781 

36^994 
248 ,477 

630  J9i 

134,884 

90,221 

622,044 

103 ',735 
632,541 
45  ,059 
83  .349 
110,997 
102,795 

'46^587 

33  ,478 

125,000 

156,693 

89 .397 

320 ,577 


Commercial 
Cars 


8,184.690 


9,110 

3,980 

966 

34,908 
9 ,403 

27,210 

"6!976 
14,845 

"4^359 
79,907 
43,317 
30,525 
21 .648 
15,144 
10,500 

9,936 
12,530 
55,261 
50 ,053 
26,800 

6,710 


Motorcycles 


18 ,923 

5 

,045 

24 

,517 

181 

,240 

13 

,800 

2 

.423 

98,588 

14.590 

57.048 

9  ,898 

7,197 

8,277 

14 ,230 

"6,936 
3,487 

16,000 

28,666 
4,497 

21 ,264 


1,010,714 


805 

440 

192 

17,603 

2,868 

5,589 

541 
2,487 
1,296 
1 ,338 

744 
7,104 
7,524 
3,897 
2,271 
1,185 

498 
1,525 
7,847 
12,048 
6,195 
3,500 

375 
3,609 

472 
1,866 

130 
2,358 
9,724 

214 

26 ,998 

1,276 

810 

23 ,026 

1,013 

3.164 

21. Ml 

1,780 

756 

682 
1.043 
3,905 

909 

965 
2,200 
3,763 
1,539 
6,423 

322 


207 ,930 


Total 
Fees 


11,147.265 

195,970 

678 ,984 

6,790,981 

906,059 

2,033,838 

375,469 

383,289 

750,000 

1 ,7a3  .913 

843 ,951 

6,803,456 

2,422,171 

7,718,926 

3,000,000 

1 ,771 ,887 

453 ,276 

1,004,914 

2,460,162 

4,717,389 

6,751 ,925 

5,616,114 

537 ,462 

2,505.354 

594.521 

2,8:9,629 

102 ,800 

876 ,322 

4, 106, -269 

255.000 

10.000.000 

2,250.000 

683,052 

6,886,205 

2.592.195 

2,334.782 

9,460,895 

847,083 

733 ,820 

720,587 

1 ,387 ,374 

2,146,873 

441 ,359 

668,289 

2.100,000 

2,925.731 

1.600.000 

3,644,950 

288,122 


$122,038,613 
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Persons    Per    Motor    Vehicle, 
Dec.  31,  1921 

Iowa  5.28 

South    Dakota    5.38 

Nebraska 5.49 

California 5.78 

Kansas   6.14 

Colorado     6.61 

Oregon 6.76 

Nevada     7.07 

North     Dakota     7.09 

DIst.    of   Col 7.35 

Indiana  7.41 

Minnesota    7.41 

Washington      7.47 

Wyoming    7.55 

Wisconsin    7.84 

Michigan    7.97 

Ohio   8.20 

Idaho 8.75 

Oklahoma    9.09 

Utah    9.69 

Vermont  9.77 

Montana  9.83 

Illinois 9.87 

Missouri  9.92 

Maine    9.95 

Arizona 10.10 

Maryland   10.21 

Texas    10.21 

Florida    10.22 

Connecticut    10.35 

Delaware   10.53 

New  Hampshire   10.59 

Massachusetts     10.89 

Rhode  Island   11.21 

New   Jersey    11.94 

Pennsylvania   12.90 

New  York   12.99 

New  Mexico   14.78 

West  Virginia  16.04 

Virginia    16.68 

North  Carolina   17.55 

South  Carolina    18.85 

Kentucky 19.2.3 

Tennessee   20.09 

Georgia     22.35 

Louisiana  22.61 

Arkansas    26.39 

Mississippi     27.40 

Alabama    29.50 


Cars  and  Trucks  in  the 

United  States 

December  31,  1921 

New   York 812,031 

Ohio   720,632 

Pennsylvania    689,589 

California  673,830 

Illinois     670,434 

Michigan     '*7^'9?I 

Texas ^^'^\^ 

Iowa   460,528 

Indiana  400,342 

Massachusetts    360,732 

Missouri    346,437 

Wisconsin     341,841 

Minnesota    328,700 

Kansas    291,309 

New    Jersey 272,994 

Nebraska    238,704 

Oklahoma     221,300 

Washington     ..: 185,359 

North   Carolina 148,684 

Colorado 145,739 

Virginia     141,000 

Maryland    140,572 

Connecticut   137,526 

Georgia     131,942 

Kentucky   126,371 

South    Dakota 1  1 9,274 

Oregon     118,325 

Tennessee    117,025 

Florida     97,837 

West  Virginia 93,894 

North    Dakota 92,644 

South    Carolina 90,546 

Alabama    82,343 

Louisiana     80,500 

Maine     77,527 

Arkansas    67,446 

Mississippi   65,139 

District  of   Columbia 61,745 

Montana    58,785 

Rhode   Island 54,957 

Idaho    51,294 

Utah   47,523 

New    Hampshire 42,039 

Vermont  36,965 

Arizona  35,049 

Wyoming    26,619 

New    Mexico 24,703 

Delaware    21,413 

Nevada    10,819 

Total 10,505,660 


Percentage  Gain  in 

Registration 

Dec.  31,  1920  to  Dec.  31,  1921 

Florida    32.40 

Maine    23.28 

Louisiana  22.00 

New  York    21.35 

New    Hampshire    21.23 

Pennsylvania   20.91 

Maryland     20.81 

Indiana  20.22 

New  Jersey    19.92 

West  Virginia    19. lo 

Massachusetts  18.47 

California    18.41 

Illinois     17.91 

Delaware      17.11 

Ohio   17.10 

Vermont 16.84 

Missouri      16.71 

Wisconsin      16.61 

Michigan     15.59 

Connecticut     15.41 

Tennessee     14.91 

Arkansas   14.18 

Oregon    14.04 

Colorado  13.02 

Kentucky 12.12 

New  Mexico  11.71 

Utah    11.58 

Wyoming  11.23 

Alabama    10.31 

Kansas     9.78 

Texas    9.35 

Rhode    Island    9.10 

Oklahoma     8.30 

Nebraska   7.05 

Washington      6.60 

North    Carolina    5.58 

I  owa  5.33 

Virginia    5.23 

Nevada    3.39 

Mississippi     2.62 

North   Dakota    1.98 

Arizona     1.42 

Idaho 83 

Losses 

Georgia     8.65 

Montana 3.07 

South    Carolina     2.44 

South    Dakota    93 

Average    gain — 17.6   per   cent. 


i 


•i 


It  is  interesting  to  note  that  as  regards  persons  per 
car  the  manufacturing  states,  which  in  1920  already  had 
but  half  as  many  persons  per  car  as  the  southern  states, 
reduced  their  number  of  persons  per  car  by  1.28  during 
the  past  year,  while  the  southern  states  reduced  only  .58. 

The  figures  for  the  great  grain-growing  states,  as 
well,  indicate  a  healthy  condition  as  regards  cars  and 
trucks,  despite  the  fact  that  the  value  of  the  grain  crop 
in  1921  decreased  48  per  cent,  while  the  volume  decreased 
only  IVo  per  cent  compared,  with  the  five-year  average 
(1914-1918)  production  and  value. 

In  the  midst  of  this  unfavorable  condition  registra- 
tions increased  75,296  during  1921  in  the  group  of  grain 
states  comprising  South  Dakota,  North  Dakota,  Minne- 
sota and  Kansas.  In  making  this  calculation  the  number 
of  cars  in  Minnesota  for  1920  h?^  been  estimated  at 
280,000,  since  exact  figures  will  never  "be  available.  This 
means  that  the  number  of  persons  per  car  in  this  group 
of  states  has  been  reduced  during  the  period  of  business 
depression,  using  the  1920  and  1921  population  figures 
respectively  in  making  the  calculation.  For  these  four 
states  the  numbers  of  persons  per  car  were  as  follows: 

1920 7.23  persons  per  vehicle 

1921 6.64  persons  per   vehicle 

These  figures  show  a  favorable  conditior,  from  an  auto- 
motive standpoint  when  taken  in  conjunction  with  the 
fact  that  Iowa,  the  great  corn  State,  showed  an  increased 
registration  of  23,228.  The  Iowa  figures  shown  in  the 
preliminary  report  gave  that  State  a  loss  in  registration 
for  the  year,  but  the  final  figures  indicate  the  material 
gain  recorded  above.  This  con.stitutes  the  only  major 
change  from  the  preliminary  compilation,  although  New 


York  and  one  or  two  other  states  have  materially   in- 
creased totals. 

New  York  Still  on  Top 

New  York  still  leads  in  total  registrations.  There  is 
no  change,  in  fact,  in  the  first  five  states.  Iowa,  however, 
has  dropped  behind  Michigan  and  Texas  and  now  stands 
eighth  instead  of  sixth. 

New  York  also  leads  in  actual  registration  gain  for 
the  year,  while  Pennsylvania  is  also  ahead  of  Ohio,  the 
State  which  had  the  largest  numerical  gain  last  year. 
Five  states  gained  more  than  100,000  in  registrations 
during  1921.     These  states  were  as  follows: 

New  York   142,741 

Pennsylvania    119,425 

Ohio    105.235 

California    104,938 

Illinois   101,675 

The  final  figures  show  registration  losses  in  four  states, 
Georgia  having  lost  12,480;  South  Carolina,  2272;  Mon- 
tana, 1861,  and  South  Dakota,  1121.  This  is  the  first 
time  that  losses  have  been  recorded  in  any  state,  but 
the  character  of  the  losses  is  such  as  to  eliminate  a 
possibility  of  the  assumption  that  they  are  due  to  "sat- 
uration" of  the  states  involved. 

South  Carolina  has  18  persons  per  motor  vehicle, 
Georgia  has  22  and  Montana  about  10.  South  Dakota 
has  5.38,  but  its  drop  is  obviously  to  be  attributed  to 
the  peculiarly  unfavorable  economic  position  in  which 
that  State  has  been  during  the  last  year. 

Florida  Has  Large  Percentage  Gain 

The  largest  percentage  gain  in  registration  was  made 
by  Florida,  which  has  32.40  per  cent  more  motor  vehicles 
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Gain  Made  in  Car  and  Truck  Registration  1920- 1921 


New    York 142,741 

Pennsylvania    119,425 


Ohio 

California 

Illinois   

Indiana    

Michigan     

Massachusetts    . 

Missouri    

Wisconsin     

New  Jersey   . . . . 

Texas  

Kansas    

Maryland    

Florida    

Iowa   

Connecticut     . . . 

Oklahoma 

Colorado   

Nebraska    

Tennessee    

West   Virginia    . 

Maine     

Oregon   

Louisiana     .... 

Kentucky     

Washington  .. . . 

Arkansas    

North   Carolina 
Alabama  


105,235 
104,938 
101,675 
67,635 
64,320 
56,101 
49,518 
48,543 
45,257 
39,923 
25,913 
24,231 
23,923 
23,228 
18,392 
17,000 
16,788 
15,704 
15,173 
15,032 
14,620 
14,535 
14,500 
13,686 
11,439 
8,364 
7,824 
7,706 


7,359 

7,000 

5,340 

4,945 

4,582 

3,113 

2,693 

2,594 

1,804 

1,655 

490 

421 

355 

52,033 

Minnesota    263,183 


New   Hampshire   

Virginia     

Vermont   

Utah   

Rhode   Island    

Delaware 

Wyoming    

New  Mexico    

North     Dakota     

Mississippi  

Arizona     

Idaho    

Nevada      

District  of   Columbia. 


DECREASES    IN     CAR    AND 

REGISTRATION 

Georgia  

South    Carolina    

Montana   

South    Dakota    


Net     Gain 1,573,202 


than  last  year.  Louisiana  is  the  only  other  southern 
State  that  has  gained  more  than  20  per  cent.  Although 
it  has  always  lead  in  total  registrations,  New  York  is 
still  to  be  found  near  the  top  of  percentage  gain.  It 
stands  in  fourth  place  this  year  with  a  gain  of  21.35 
per  cent,  despite  its  already  large  gross  total. 

Idaho  has  the  smallest  gain,  its  increase  over  1920 
being  only  .83  per  cent.     Minnesota  and  the  District  of 
Columbia   are   not   included   in   the   list   of   percentage 
gains,      because 
their     gains,     a  s 
noted    before,    are 
chiefly     statistical 
rather    than     a  c- 
tual. 

To  use  the  ac- 
companying tables 
intelligently  it  is 
necessary  to  take 
into  account  cer- 
t  a  i  n  variables 
which  are  involved 
in  the  registra- 
tion methods  of 
the  various  states. 

To  begin  with, 
there  is  little  pos- 
sibilty  of  determ- 
ining accurately, 
under  present 
conditions,  the 
division  between 
car  and  truck 
registrations.  I  n 
Automotive     I  n  - 

DUSTRIES  of  Nov. 
17  a  detailed  ex- 
p  1  a  n  a  t  i  0  n 
was  given  as  re- 
gards the  possibil- 
ity of  getting  this 
segregation  accu- 
rately. The  result 
of  this  analysis 
showed  that  by  ex- 
tensive research  it 
is  possible  to  get 
passenger   car 


figures  which  will  be  accurate  for  all 
practical  purposes,  involving  an  error 
of  only  about  1  per  cent,  but  that  no 
such  accuracy  is  possible  in  regard  to 
truck  figures,  as  the  error  may  run  any- 
where from  25  per  cent  to  40  per  cent. 
Even  such  figures  cannot  be  determined 
merely  from  the  results  published  by 
the  various  states,  but  must  be  obtained 
in  most  cases  by  an  actual  examination 
and  compilation  from  the  registration 
books. 

Many  states  do  not  segregate  car  and 
truck  registrations  at  all.  Even  in  those 
cases  where  they  do,  however,  there  is  a 
wide  variation  in  definition  of  what  is  a 
car  and  what  is  a  truck. 

Some     states     register     tractors     with 
trucks  and  do  not  register  trailers;  others 
register  trailers  with  trucks  and  do  not 
register    tractors;    others    register    both 
tractors  and  trailers  with  trucks,  and  still 
others  register  neither  trailers  nor  trac- 
tors in  any  way.    These  facts  should  be  borne  in  mind 
when  any  calculations  are  being  made  on  the  basis  of 
apparently  segregated  registrations. 

It  is  the  practice  in  some  states,  as  well,  to  classify 
vehicles  on  the  basis  of  use  rather  than  construction. 

Detailed  and  useful  segregation  of  motor  vehicle  regis- 
trations is  being  made  in  several  states  at  present,  no- 
tably Oregon,  New  York  and  Michigan.  But  even  in 
these  cases  the  practice  is  not  uniform  among  the  three. 


1,590,936 


TRUCK 


12,480 
2,272 
1,861 
1,121 

17,734 


Motor  Vehicle  Registration  1912  to  1921 


1912  1913  1914  1915  1916  1917  1918 

Alabama 3,385  5,435  8,078  11,925  21,636  32,873  46,171 

Arizona   1,624  3,098  5,040  7,318  12,124  19,890  23,905 

Arkansas    2,250  3,000  5,642  8,021  15,000  28,693  41,458 

California 88,699  60,000  123,516  163,795  232,440  306,916  364,800 

Colorado    8,950  13,135  17,756  27,568  43,296  66,850  83,630 

Connecticut 24,101  27,189  33,009  43,985  61,855  85.724  92,605 

Delaware    1,732  2,350  3,050  4,657  7,102  10,700  12,955 

Dist.    of    Columbia..  1,732  2,373  4,833  8,009  13,118  15,493  30,490 

Florida     1,749  2,372  3,368  10,850  20.718  27,000  54.186 

Georgia    19,120  18,500  20,916  25,671  47,579  70,357  99,800 

Idaho    2,500  2,173  3,346  7,071  12,999  24,731  32,289 

Illinois   68,073  94,656  131,140  180,832  248,429  340,292  389,620 

Indiana    54,334  47,000  66,400  96,915  139,317  192.192  227,160 

Iowa   47,188  75,088  112,134  152,134  198,602  254,317  278,313 

Kansas    22,000  34,366  49,374  72,520  112,122  159,343  189.163 

Kentucky    5,147  7,210  11,746  19,500  31,700  ^7,416  65,870 

Louisiana    7,000  7,200  12,000  11,380  17,000  ^8,394  40,000 

Maine  7,743  10,570  15,700  21,545  30,972  41,499  40,372 

Maryland    10,487  14,254  20,213  31,047  44,245  60,943  74,666 

Massachusetts    50,132  62,660  77,246  102,633  136,809  174,274  193,497 

Michigan   39,579  54,366  76,389  114,845  160,052  247.006  262.125 

Minnesota      29,000  37,800  67,862  93,269  46,000  54.009  204,458 

Mississippi   2,895  3,000  5,964  9,669  25,000  36,600  48.400 

Missouri    24,379  38,140  54,468  76,462  103,587  147,528  188.CM0 

Montana    2,000  5,686  10,172  14,499  24.440  42.696  51,037 

Nebraska     33,861  25,617  40,929  59,140  100,534  148.101  175,409 

Nevada     900  1,131  1,487  2,009  4.919  7,160  8.159 

New    Hampshire 5,764  7,420  9,571  13,499  17,508  22,267  24,817 

New  Jersey   43,056  48,892  60,247  78.232  104.341  134.964  155,519 

New    Mexico    911  1,721  2,946  5,100  8,228  8,457  15  000 

New     York 107.262  134.405  169,966  234.032  317,866  411,567  463.758 

North    Carolina    6,178  10,000  14,677  21,000  33,904  55.950  72,313 

North  Dakota 8,997  13,075  15,701  24.908  40.446  62.993  71.627 

Ohio     63,066  86,054  122,504  181.332.  252.431  346.772  412.775 

Oklahoma 6,524  7,934  13,500  25.032  52.718  100,199  121.500 

Oregon    10,165  13,957  16.447  23,58E  33,917  48,632  63.324 

Pennsylvania    59,357  75,178  112.854  160,137  230,578  32B.153  394.186 

Rhode     Island     8,565  10,294  12,331  16,362  21,406  37.046  36.218 

South    Carolina     10,000  11.500  14.500  15,000  19,000  39.527  55.492 

South   Dakota   14,481  14,578  20,929  28.784  44.271  67.158  90,521 

Tennessee 35.187  54.362  19.769  7,618  30.000  48.000  63.000 

Texas 35.187  54,362  64,732  90.000  197  687  213.334  251.118 

Utah    2,576  4.021  2,253  9.177  13.507  24.075  32.273 

Vermont    4,283  5.918  8.256  11,499  15.671  20.369  22.655 

Viroinia        5.760  9,022  14.002  21.357  .''5  426  55  000  72.228 

Washington 13.990  24,178  30.253  38.823  60.734  91.337  117.278 

W     Viralnia     5.349  5.088  6,159  13.279  20.571  31.300  38.750 

Wisconsin 24,578  34,646  53,161  79.791  115.637  164.531  196.844 

Wyoming     1,300  1,584  2,428  3,976  7.125  12.523  16.200 

Totals     1,033,096  1.287,558  1,768,720  2.479,742  3,584,567  4,992,152  6,105.974  7.596,503  8.932,458  10,506.660 


1919 

1920 

1921 

58,898 

74,637 

82,343 

28,979 

34,559 

35,049 

49,450 

59,082 

67,446 

477,450 

568,892 

673,830 

104,865 

128,951 

145,739 

109,651 

119,134 

137,526 

16,152 

18,300 

21.413 

35,400 

9,712 

61,745 

55,400 

73.914 

97,837 

127,326 

144.422 

131.942 

42,220 

50,873 

51,294 

478,438 

568,759 

670,434 

277.255 

332.707 

400.342 

363,857 

437,300 

460.528 

227,752 

265.396 

291,309 

90,641 

112.685 

126,371 

51,000 

66,000 

80.500 

53,425 

62.907 

77.527 

95,634 

116.341 

140,572 

247,183 

304,631 

360.732 

325.813 

412.717 

477.037 

259,743 

65.517 

328.700 

45,030 

63.484 

65. IS"* 

244.363 

296,919 

346.43> 

59.325 

60.646 

58,785 

192,000 

223.000 

238.704 

9.305 

10.464 

10.819 

31.625 

34.6S0 

42.039 

190.873 

227.737 

272.994 

18.077 

22.109 

24.703 

571.662 

669.290 

812.031 

109.017 

140.860 

148.684 

82,885 

90.840 

92.644 

511.031 

615.397 

720.632 

144.500 

204.300 

221.300 

83.332 

103.790 

118.325 

482.117 

570.164 

689,589 

44.833 

50.375 

54.957 

70,143 

92.818 

90.546 

104.628 

120.395 

119.274 

80.422 

101.852 

117.025 

331.310 

427.693 

467.616 

35.236 

42.578 

47.423 

26.807 

31.625 

36.965 

94.1?0 

134.000 

141.000 

148.775 

♦173.920 

185.359 

50.203 

78.862 

93.894 

236.981 

293.298 

341.841 

21,371 

23,926 

26.619 

*Estimated. 
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Motorcycle 

1918       1919         1920 


Ala 1,180 

Ariz 685 

Ark ♦  • 

Cal 27,887 

Colo 3,909 

Conn 4,246 

Del 707 

D.  C 2,353 

Fla 1,629 

Ga 1,681 

Idaho   707 

III 10,834 

Ind 9,112 

Iowa    2,529 

Kans 4,173 

Ky 1,479 

La 399 

Me 1,497 

Md 5,351 

Mass 12,862 

Mich 7,818 

Minn 5,021 


Miss. 


100* 


Mo 3,980 


Mont. 
Nebr. 
Nev. 


852 

2,900 

121 


1,103 

596 

•   • 

28,028 
3,636 
4,495 

699 
2,412 
1,412 
1,722 

731 
10,920 
8,995 
3,035 
3,589 
1,503 

490* 
1,608 
5,872 
13,698 
7,875 
6,389 

120* 
4,131 

847 
2,500 

125 


1,035 
542 

*  • 

20,047 
3,364 
6,543 

674 

519 
1,275 
1,688 

764 
10,597 
8,823 
4,000* 
2,972 
1,543 

500 
1,566 
7,332 
15,143 
8,011 
1,158 

194 
3,954 

675 
2,000 

141 


N.  H. 
N.  J.. 


N.    Mex 


N. 
N. 


Registrations   1918-1921 

1921  1918   1919 

2,632 
11,416 

200 

28,561 

1,459 

901 

20,444 

1,310 

3,570 

25,760 

2,301 

869 

888 
1,133 
3,990 
1,185 

800 
2.520 
5,050 

994 
7,223 

353 


805 

440 

192 

17,603 

2,868 

5,589 

541 
2,487 
1,296 
1,338 

744 
7,104 
7,524 
3,897 
2,271 
1,185 

498 
1,525 
7,847 
12,048 
6,195 
3,500 

375 
3,609 

472 
1,866 

130 


Y... 

C... 
N.  Dak 
Ohio  .. 
Okla.  . 
Ore.  . . 
Pa.  . . . 
R.  I.... 
S.  0... 
S.  Dak. 
Tenn.  . 
Texas 
Utah  .. 

Vt 

Va.     ... 
Wash. 
W.     Va 
Wis.      . 
Wyo.     . 


2,452 

12,517 

300 

28,597 

1,333* 

1,659 

20,717 

1,622 

3,501 

26,621 

1,464 

1,147 

1,323 

800 

2,496 

1,298 

734 

2,414 

6,317 

847 

7,238 

313 


1920 

2,542 

11,041 

219 


1921 

2,358 

9,724 

214 


29,453     26,998 
1,418       1,276 

898  810 

26,956     23,026 

1,320       1,013 

3,516       3,164 

23,981     21,111 

2,225 

908 

777 
1,151 
4,293 
1,114 

946 
2,233 
4,915 
1,659 
8,002 

327 


1,780 

756 

682 

1,043 

3,905 

909 

965 

2.200 

3,763 

1,539 

6.423 

322 


Total    ..233,665  233,386  234,954  207,930 


♦Estimated     **Not  segregated 


In  the  major  table,  "total  net  registra- 
tion" includes  only  cars  and  trucks.  It  does 
not  include  motorcycles. 

Motorcycles  Drop 

Motorcycle  registration  took  a  decided 
fall  during  1921,  when  27,024  less  ma- 
chines were  registered  than  in  1920.  The 
motorcycle  total  for  1921  was  207,930,  a 
drop  of  11.54  per  cent  as  compared  with 
the  previous  year. 

Persons  Per  Car 


The  industry  will  never  be  able  to  obtain  the  maximum 
benefit  from  registration  figures  until  there  is  a  uniform 
registration  law  throughout  the  country.  There  are 
already  samples  of  valuable  and  sound  practice,  but 
such  practice  is  not  at  all  universal.  Moreover,  uni- 
formity is  necessary  as  well  as  essential  soundness.  A 
detailed  outline  for  the  best  method  of  segregating  and 
compiling  motor  vehicle  registrations  would  be  a  worth- 
while addition  to  the  Uniform  Motor  Vehicle  Law,  which 
many  automotive  interests  throughout  the  country  are  now 
supporting. 

The  foregoing  explanation  indicates  the  reason  for 
compiling  a  table  of  persons  per  motor  vehicle  rather 
than  two  tables  of  persons  per  car  and  persons  per 
truck.  It  can't  be  done  with  any  degree  of  accuracy 
at  the  present  time.  The  tables  used,  however,  do  give 
a  comparative  evaluation  from  year  to  year. 


Iowa  has  taken  the  lead  in  having  the 
lowest  number  of  persons  per  car.  Its  su- 
periority over  South  Dakota  in  this  respect, 
however,  is  so  small  as  to  be  almost  negli- 
gible. Iowa,  South  Dakota,  Nebraska  and 
California,  in  fact,  are  all  very  closely 
bunched,  the  difference  being  extremely 
slight. 

Indiana  is  the  first  of  the  manufactur- 
ing states  to  appear  in  this  list,  followed  by  Wisconsin 
and  Michigan.  The  first  five  manufacturing  states  rank 
as  follows: 

Indiana 7.41 

Wisconsin    7.84 

Michigan    7.97 

Ohio   8.20 

Illinois    9.87 

There  are  no  manufacturing  states  included  in  the 
first  ten  of  this  list,  nor  are  there  any  of  the  southern 
states  in  this  charmed  circle  of  ten.  There  are  six 
agricultural  states,  two  mining  states  and  two — Califor- 
nia and  District  of  Columbia — not  included  in  the  arbi- 
trary classification  used  here. 

In  certain  instances  this  persons  per  car  was  higher 
in  1921  than  in  1920.  This  is  due  to  the  fact  that  the 
population  has  increased  at  a  greater  rate  than  has 
registration  during  the  last  year. 


Motor  Buses  Increase  in  Number 


k 


THE  motor  bus  has  become  a  real  factor  in  trans- 
portation during  the  last  few  years.  All  the  avail- 
able statistics  indicate  that  the  use  of  buses  has  in- 
creased materially  during  1921.  This  has  been  true  both 
in  the  United  States  and  in  Great  Britain,  although  in 
England  the  bus  has  taken  a  greater  proportionate  part 
in  transportation  than  it  has  over  here  up  to  the  present 
time. 

The  best  available  conservative  estimates  indicate 
that  there  are  nearly  1000  motor  Lu3  lines  in  the  United 
States,  as  against  about  half  that  number  a  year  ago.  It 
is  difficult  to  estimate  the  number  of  buses  actually  in 
operation  since  no  provision  for  segregated  registration 
of  such  vehicles  is  made  in  the  various  states.  The  Com- 
mercial Vehicle  estimates  that  something  over  5000  buses 
are  now  in  operation,  while  the  N.  A.  C.  C.  gives  the  fig- 
ure as  20,000.  The  former  figure  is  a  more  conservative 
estimate. 

Eight  thousand  six  hundred  motor  buses  are  being  used 
in  England,  according  to  the  best  figures  available  over 
there.  Of  this  number  nearly  50  per  cent  are  being  oper- 
ated in  the  London  area. 

No  Government  figures  are  available  or,  taken  show- 
ing the  number  of  such  vehicles  in  use.  The  existing 
system  of  registration  in  England  includes  motor  buses 
with  all  other  forms  of  "hackney  carriages,"  as  they 
are  officially   described,   and  these  consist  of  taxicabs. 


motor  coaches,  private  hire  cars,  carriers'  vehicles  li- 
censed to  accommodate  a  proportion  of  passengers  as 
well  as  motor  buses. 

Information  was  obtained  from  individual  makers  of 
this  type  of  vehicle  as  to  the  number  of  their  chassis 
known  to  be  in  use  for  such  a  purpose.  While  admittedly 
this  indirect  method  cannot  give  anything  but  an  ap- 
proximate figure,  there  is  reason  to  believe  it  has  at 
least  the  merit  of  affording  a  conservative  estimate,  for 
it  does  not  and  cannot  take  into  consideration  the  num- 
ber of  surplus  Government  trucks  the  chassis  of  which 
have  been  fitted  with  bus  bodies  by  their  purchasers 
without  the  knowledge  of  the  chassis  manufacturers. 
The  number  of  chassis  thus  applied  is,  however,  not  be- 
lieved to  be  large;  none  of  the  big  bus  undertakings  have 
used  them  and  those  that  have  been  fitted  up  for  public 
passenger  work  have  been  so  treated  in  ones,  twos  and 
threes  for  isolated  services  in  country  districts;  500 
would  probably  be  a  fair  estimate  of  the  total  in  this 
class  of  use  exclusively. 

True,  if  there  are  taken  into  consideration  the  num- 
ber of  "surplus"  truck  chassis  with  public  passenger 
bodies  of  the  motor  coach  type,  the  total  would  probably 
amount  to  2000  or  3000.  But  these  vehicles  are  not  run 
to  time-table  or  on  regular  services,  being  mostly  in  use 
only  during  the  summer  months  on  pleasure  trips  from 
their    headquarters. 
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Production 


Automotive  Production  Statistics  Show 

Industrial  Stability 

1,457,000  passenger  cars  were  produced  in  1921.  Truck  production  was 
about  150,000,  while  50,000  tractors  and  25,000  motorcycles  were  made. 
Passenger  car  plants  operated  at  60  per  cent  of  capacity.  25  per  cent  of 
1921  cars  were  closed  jobs.     One  ton  trucks  predominate. 

By  Raymond  B.  Prescott 


PASSENGER  car  manufacturing  plants  fared  better 
than  the  other  units  of  the  automotive  industry 
during  1921,  although  the  industry  as  a  whole  op- 
erated on  a  better  basis  than  did  many  others.  The 
following  figures  indicate  in  a  general  way  the  propor- 
tion of  production  capacity  utilized  by  the  various  units 
of  the  automotive  industry  in  getting  out  their  1921 
production.  It  will  be  recognized,  of  course,  that  the 
term  "production"  capacity  is  subject  to  some  variation 
in  definition  and  that  the  capacity  figures  used  are, 
consequently,  approximations : 
3,000,000 

2.000,000 
1.500,000 

t, 000.000 
800,000 

600,000 


Product 
Passenger    Cars 

Trucks    

Tractors    

Motorcycles    .... 

Tires    

Casings    20,000,000 

Inner  Tubes    25,000,000 


1921 
Production 
1,457,000 
150,000 
50,000 
25,000 


Approximate    Per  Cent  of 
Capacity     Capacity,  1921 
60 
43 
25 
25 


2,500.000 
350,000 
200,000 
100,000 


30,000,000 
35,000,000 


67 
70 


The  figures  for  passenger  cars  are  accurate,  while  the 
truck  figures  contain  a  small  percentage  of  error.  This 
slight  error  is  due  to  the  fact  that  the  production  figures 
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Analysis  of  Passenger  Car  Sales  by  Number  and  Per  Cent. 


$4,000  Under 

and  Year  $1,000 

Over  1914     ;52,397 

941  .665 

.044  1915    638,333 

2,256  .778 

.082  1916     1,129,393 

4,483  .825 

.112  1917     1,418,351 

4,654  .826 

.107  1918     735,345 

6,785  .789 

.066  1919     1,040,750 

9,050  .630 

.068  1920     1,185,407 

.622 

9,055  1921     1,071,553 

.038  .735 

9,947  1922*     1,326,000 

.026  .78 

Fig.    2— Passenger    car     production    by    price    classes    1905-1921     inclusive,   with    prediction   for   1922 

of  the  entire  truck  industry  are  not  collected  and  exact  not  exact,  while  tractor  figures  comprise  an  intelligent 

figures  are  available  for  only  about  80  per  cent  of  the  estimate.     Tire  figures  are  those  of  the  Tire  Rate  Book. 

industry.  The  completeness  and  accuracy  of  the  passenger  car 

Motorcycle  figures  are  very  nearly  accurate,  although  figures  make  it  possible  to  analyze  passenger  car  produc- 


Year 

1905             

Under 

$1,000 

8,023 

.372 

6,858 

.257 

13,321 

.328 

•;  9,322 

.447 

41,191 

.400 

53.320 

.337 

No  figures 

128,704 

.528 

236.092 

.620 

$1,000- 

$1,999 

10,650 

.495 
13,854 

.519 
18,148 

.447 
15,801 

.366 
44,440 

.434 
81,658 

.516 
available. 
87,274 

.357 
111,253 

.292 

$2,000- 
$2,999 
1,253 

.058 
2,611 

.098 
4,109 

.101 
2,902 

.067 
4,131 

.040 
8,221 

.052 

13,360 
.055 

18,219 
.048 

$3,000 

$3,999 

664 

1906    

1907            

.031 

1,119 

.044 

497 

1908     

1 909             

.012 

559 

.013 

6,151 

1910     

.060 
5,854 

1911        

.037 

1912     

1913              

5,352 

.022 

5,233 

.014 

''Estimated. 

$4,000 

$1,000- 

$2,000- 

$3,000- 

and 

$1,999 

$2,999 

$3,999 

Over 

128,950 

35,480 

7,435 

5,208 

.244 

.067 

.014 

.010 

155,592 

16,010 

3,407 

6,765 

.190 

.020 

.004 

.008 

197,144 

26,877 

11,087 

3,984 

.144 

.020 

.007 

.003 

247,058 

35,728 

12,947 

4,392 

.144 

.020 

.007 

.003 

153,667 

33,635 

3,290 

5,238 

.165 

.036 

.004 

.006 

499,924 

75,502 

25,280 

9,616 

.303 

.CW6 

.015 

.006 

590,780 

86,201 

23,841 

29,758 

.310 

.045 

.012 

.016 

291,432 

62,144 

18,308 

13,311 

.200 

.042 

.013 

.01 

306,000 

42,500 

17,000 

8,500 

.18 

.025 

.01 

.005 

1,418.000 


1.360,000 
1.041.000         1.185.000  1.072,000  ^^^"^ 
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Fig.   4 — Closed  car   production    by  years   and   price   classes   1915-1921  ^S^     of     total     produCtion     Comprised     in 


tion  in  considerable  detail.  The  chart  shown 
in  Fig.  1  indicates  the  actual  as  compared 
with  the  normal  passenger  car  production 
since  1903,  the  normal  curve  being  extended 
to  1925.  A  thorough  analysis  of  this  normal 
curve,  together  with  a  complete  explanation 
of  the  sound  basis  upon  which  it  was  built  up, 
was  published  in  Automotive  Industries  of 
Nov.  17.  Fig.  1  is  identical  with  the  chart 
shown  in  the  previous  article,  except  that  the 
actual  production  figures  for  1921  have  been 
inserted. 

1921  Meets  Normal  Curve 

A  detailed  discussion  of  the  chart  is  not 
necessary  in  the  present  article.  It  is  inter- 
esting to  note,  however,  that  the  1921  pro- 
duction figures  just  meet  the  normal  curve. 
This  indicates  that  the  1921  car  production 
would  have  been  just  what  it  was  had  there 
been  no  war  and  had  industry  not  been  in- 
flated as  a  result.  The  difference  in  actual 
conditions,  however,  would  have  rested  in  the 
fact  that  production  capacity  and  actual  pro- 
duction would  have  very  nearly  coincided  had 
war  inflation  not  taken  place. 

Thus  it  would  appear  that  we  are  already 
back  to  normal  in  the  sense  that  passenger 
car  production  has  been  adjusted  to  the  nor- 
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1st 

2nd 

3rd 

4th 

1912 

243 

.317 

.175 

.264 

1913 

204 

.338 

.213 

.250 

1914 

246 

.306 

.248 

.206 

1915 

189 

.244 

.290 

.278 

1916 

240 

.288 

.256 

.216 

1917 

272 

.296 

.232 

.201 

1918 

272 

.260 
.258 
.316 

.238 
.260 
.268 

.130 

1919 

192 

.290 

1920 

303 

.113 

1921 

147 

.300 

.323 

.224 

FIG.  6 

mal  demand.  The  chart  shows,  however,  that  not  until 
1923  will  we  be  back  to  normal  as  regards  the  proper 
balance  of  production  and  production  capacity;  this  is  as- 
suming production  capacity  to  be  about  equal  to  the  peak 
production  in  1920. 

Production  by  Price  Classes 

Fig.  2  gives  the  passenger  car  production  by  price 
classes  from  1905  to  1921  inclusive,  together  with  a  pre- 
diction for  1922.  The  1921  figures  bring  out  an  interest- 
ing point  as  regards  the  1922  prediction.    In  Automotive 


each  price  class  was  calculated.  The  closeness  with  which 
this  prediction  came  true  is  strikingly  revealed  by  the  fol- 
lowing comparison : 

Under  $1000-  $2000-  $3000-  Ovr 

$1000  $2000  $3000  $4000  $4000 

Calculated     75%  19%  *%  1%  1% 

Actual     73.5  20  4.2  1.3  i 

This  merely  furnishes  another  indication  of  the  sound- 
ness of  the  basis  upon  which  the  normal  curves  have 
been  built  up  and  the  degree  of  accuracy  which  can  be 
expected  in  future  predictions  for  1922  and  other  years. 

Fig.  3  shows  in  graphic  form  passenger  car  production 
by  price  classes  for  the  years  1912  to  1921  inclusi'-e,  the 
1922  prediction  being  included  as  well.  This  shows  that 
there  will  be  about  1,326,000  passenger  cars  produced  in 
the  "Under  $1,000"  class  during  the  coming  year,  a 
larger  number  than  was  produced  during  1921  in  this 
class.  The  number  produced  in  '.ach  of  the  other  price 
groups  will  probably  drop  slightly,  the  sharpest  decline 
probably  occurring  in  the  "Over  $4,000"  class. 

A  comprehensive  survey  of  closed  car  production  fig- 
ures has  just  been  completed  by  Automotut  Industries 
and  the  compiled  results  are  presented  here  for  the  first 


PASSENGER  CARS  MANUFACTURED   BY  STATES  FROM   1912-1921 


Mich. 

Ind. 

Ohio 

N.  Y. 

III. 

Wis. 

Conn. 

Mass. 

Mo. 

N.  J. 

Pa. 

Va. 

Ga. 

Kan. 

Car. 

1912. . 

.   193,307 

5,305 

32.914 

9,653 

1,218 

11,482 

2.016 

851 

894 

375 

724 

1913.  . 

.   296,877 

8,188 

42,901 

6.385 

3,100 

13.541 

2.018 

721 

1,205 

573 

582 

113 

1914. . 

.   432,156 

7,990 

51,637 

5,826 

2,108 

15,551 

1.230 

591 

1,454 

502 

388 

106 

1915.  . 

.   636,721 

17,329 

102,562 

6,550  , 

3,099 

22,795 

943 

1,015 

527 

4,300 

22 

1916.. 

.  1,041,971 

29,083 

156,586 

7,153 

7,092 

41,477 

895 

■  2.632 

740 

5,364 

119 

1917. . 

.  1,341,857 

37,918 

150,225 

12,653 

10,975 

32,016 

762 

2.067 

685 

1.574 

205 

1918.. 

.   671,943 

21,561 

97,343 

8,066 

10,111 

24.234 

370 

1,464 

360 

415 

191 

1919.. 

.  1,344,346 

34,557 

94,661 

11,659 

14,292 

49,150 

4d4 

1,930 

583 

875 

269 

249 

751 

1920. . 

.  1,488,707 

39,837 

142,015 

13,034 

22,021 

52,165 

785 

33 

2.813 

968 

1.464 

195 

32 

188 

1  180 

1921. . 

.  1,315,366 

22,128 

66,692 

10,504 

9,463 

24,663 
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Fig.    9 


time.  This  constitutes  probably  the  most  accurate  sur- 
vey of  this  kind  that  has  ever  been  made  and  is  especially 
timely  in  view  of  the  greatly  increased  interest  in  closed 
car  construction  throughout  the  industry. 

The  percentage  of  total  production  comprised  of  closed 
cars  is  shown  in  tabular  form  in  Fig.  4  and  in  graphic 
form  in  Fig.  5.  The  results  of  the  survey  are  shown 
thus  in  percentages  because  in  this  way  the  relative 
importance  of  the  closed  car  can  best  be  visualized. 

The  figures  show  that  there  has  been  an  increase  in 
closed  car  production  in  every  price  class  in  practically 
every  year  since  1915.  The  only  variation  is  in  the 
$2,000-$3,000  class  in  the  years  1917  and  1918.  In  a 
general  way  it  would  appear  that  the  proportion  of  closed 
cars  varies  directly  as  the  price  rises,  although  this 
proportion  is  inverted  in  the  case  of  the  two  lower  price 
classes.  The  percentage  variation  in  this  case,  however, 
is  so  small  as  to  be  negligible. 

Taking  all  price  classes  together,  the  percentage  of 
closed  cars  has  steadily  increased  until,  in  1921,  25  per 
cent  of  the  total  production  was  comprised  of  closed 
jobs.  Over  40  per  cent  of  the  high-priced  cars  were 
closed  jobs  in  1921.  It  will  be  interesting  to  note  the 
effect  in  the  various  price  class  percentages  of  the  de- 
velopment of  utility  closed  cars. 

Production  by  quarters  is  shown  in  Fig.  6.  The  strik- 
ing thing  about  this  table  is  the  revelation  that  there 
is  very  little  variation  in  the  percentage  of  total  output 
produced  during  each  of  the  four  quarters.  A  survey 
of  the  ten  years  shown  indicates  that  in  any  given  year 
the  variation  between  quarters  is  not  more  than  10  per 
cent.  This  holds  true  throughout,  except  for  the  last 
quarter  of  1920  and  the  first  quarter  of  1921,  where 
greater  variations  are  noted.  Since  these  are  the  only 
ones  for  ten  years,  however,  it  is  reasonable  to  say  that 
they  are  probably  ^the  result  of  a  temporary  and  peculiar 
economic  condition  rather  than  any  indication  of  a 
trend. 

The  slight  variations  shown  are  rather  startling  when 
analyzed  in  connection  with  the  general  conception  of 
the  passenger  car  industry  as  a  seasonable  one.     These 
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"figures    indicate    a    comparatively    constant    production 
throughout  the  year. 

Passenger  car  production  by  states  is  shown  in  Fig.  7. 
Michigan  has  led  in  car  production  ever  since  1912, 
while  Ohio  has  followed  each  year.  The  table  is  inter- 
esting in  many  ways  and  serves  to  show  something  of 
the  scope  of  the  car  manufacturing  industry  alone.  In 
1921  the  five  leading  states  in  order  of  production  stood 
as  follows: 

Michigan   1,315,366 

Ohio 66,692 

Wisconsin    24,663 

Indiana    22,128 

New   York    10,504 


Truck  production  from  1912  to  1921  inclusive  is  shown 
in  Fig.  8.  It  will  be  noted  that  the  curve  is  not  nearly 
so  uniform  as  that  for  passenger  cars.  This  indicates 
that  the  truck  has  not  yet  found  its  exact  niche  in  trans- 
portation and  that  further  development  will  be  necessary 
before  it  attains  its  maximum  possibilities.  Truck  pro- 
duction, moreover,  was  affected  to  a  greater  relative 
degree  by  war  inflation  than  was  the  case  with  passenger 
cars. 

Truck  production  by  tonnage  groups  is  shown  in  the 
interesting  chart,  Fig.  9.  Only  three  years'  figures  are 
available  for  this  chart,  so  that  a  definite  trend  can 
hardly  be  determined.  The  chart  does  appear  to  show 
the  predominance  of  the  1-ton  truck,  occasioned  chiefly 
by  the  numerical  predominance  of  Ford  production. 
There  appears  to  be  a  tendency  for  the  1-ton  truck  pre- 
dominance to  increase.  With  minor  exceptions,  the  ex- 
pected results  are  shown  from  this  analysis,  in  that 
greater  numbers  of  small  trucks  and  fewer  large  trucks 
are  produced.  These  figures  do  not,  of  course,  take  any 
account  of  values. 

The  trend  of  motorcycle  production  is  shown  in  Fig.  10. 
This  chart  indicates  a  steadily  falling  production  since 
1913  and  quite  a  heavy  drop  during  1921.  The  figures 
are  presented  here  without  any  special  critical  analysis, 
as  such  discussion  would  involve  the  consideration  of 
many  outside  factors. 


FIFTEEN  MILLION  DOLLARS  has  been  apportioned 
by  the  Secretary  of  Agriculture  among  twenty-seven 
States,  Alaska,  and  Porto  Rico  for  the  construction  of 
national  forest  roads  and  trails.  Of  this  sum,  $9,500,000, 
known  as  the  "National  Forest  Highway  Funds,"  is  set 
aside  for  roads  of  primary  importance  to  States,  counties, 
and  national  forest  communities;  $5,500,000,  constituting 
the  "National  Forest  Development  Fund,"  will  be  used  for 
the  construction  of  roads  and  trails  needed  for  the  admin- 
istration and  utilization  of  the  forests  themselves. 

The  distribution  by  States  of  the  National  Forest  devel- 
opment and  National  Forest  highway  funds  is  as  follows: 

National  Forest 

National  Forest  Development 

State               Highway  Fund  Funds  Totals 

Alabama    4,880  5,799  10,679 

Alaska    970,271  50,222  1,020,493 

Arizona    598,189  280,722  878,911 

Arkansas     70,365  72,573  142,938 

California    1,460,871  703,822  2,164,693 

Colorado    717,058  336,360  1,053,418 

Florida     25,118  8,730  33,848 


Georgia    13,355 

Idaho    1,097,894 

Maine   2,760 

Michigan   3,638 

Minnesota    60,929 

Montana    878,886 

Nebraska     11,065 

Nevada    207,984 

New    Hampshire  35,294 

New    Mexico  . . .  458,258 

North   Carolina.  27,856 

Oklahoma    5,645 

Oregon   1,157,109 

Porto  Rico    1,454 

South  Carolina  .  1,572 

South    Dakota..  77,553 

Tennessee    20,896 

Utah    371,776 

Virginia     26,140 

Washington    . . .  708,133 

West   Virginia..  6.051 

Wyoming     479,000 

Totals    9,500,000 


20,347 

33,702 

1,088,656 

2,186,550 

4,754 

7,514 

6,220 

9,858 

65,621 

126,550 

574,615 

1,453,501 

11,159 

22,224 

55,377 

263,361 

24,276 

59,570 

219,652 

677,910 

46,984 

74,840 

8,764 

14,409 

718,555 

1,875,664 

5,344 

6,798 

8,704 

10,276 

64,139 

141,692 

23,243 

44,139 

164,258 

536,034 

46,512 

72,652 

602,889 

1,311,022 

14,602 

20,653 

267,101 

746,101 

5,500,000 

If  ,000.000 

FRENCH  aerial  navigation  companies  numbered  4 
in  1919,  10  in  1920  and  8  in  1921.  Two  companies 
ceased  operation  in  1921.  Nearly  all  the  machines  are 
war  types  or  modified  war  types,  and  have  not  been 
specially  designed  for  commercial  service.  Services  began 
in  1919  on  a  very  small  scale,  but  the  increase  has  been 
progressive.  The  average  commercial  speed  realized  on 
the  various  lines  (all  stops  included)  is  37  miles  for  Tou- 
louse-Casablanca; 62  miles  for  Paris,  Brussels,  Rotterdam, 
Amsterdam ;  70  miles  for  Paris-Warsaw  and  70  to  90  miles 
for  Paris-London. 

Up  to  Sept.  1,  1921,  the  distance  covered  in  regular 
service  was  1,744,810  miles,  with  10  deaths  and  14  cases 
of  injury,  this  including  both  passenger  and  crew.  This 
gives  one  death  per  174,481  miles  and  one  injury  per 
124,630  miles.  The  time  saved  through  the  use  of  these 
various  aerial  routes  is  5  hr.  to  London  and  Amsterdam, 
13  hr.  to  Warsaw  and  70  hr,  between  Toulouse  and  Casa- 
blanca. 


On  the  attached  table  the  rate  of  fares  on  the  various 
lines   radiating  from   Paris   are   given   in   francs,   also 
freight   charges   in  francs   and   rate   per 
mail,  freight  and  passengers. 

FRENCH  AERIAL  LINES 


kilometre  for 


ROUTE 

Distance 
Miles 

Mail  Rates 

Per  \  Oi. 

Francs 

FREIGHT 

CHARGES 

PASSENGER    FARES 

Per 
ICilo-FruKs 

Per 

KiUmetr* 

Fraocj 

Per 
KiWoMtr* 

232 
155 
273 
248 
559 
870 
1149 
124 
18t> 
261 
217 

0.50 
0.30 
0.50 
0.75 
1.35 
1.75 
0.50 
0.25 

5  to  7.50 
3to4 
5  to  6.50 

2.50 

7.00 

9  00 

9.00 

2.50 

3.50 

6.60 

4.50 

.0133 

.013 

.013 

.006 

.0077 

.0064 

.0048 

.0013 

.0116 

.0157 

.013 

300 
175 
300 
150 
500 
800 
1560 
150 
200 
176 
340 

SO 

.67 

Paris-Amsterdam 

Paris-Slrasbourg 

.68 

.375 

.55 

.37 

TouIonse-CasablaiKa.  .  . 

Bafaure-Santanda 

Pari$-Sett»no      

Bordeaux-Montpellier. .  . 

.86 
.75 
.66 

.40 

.68 
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Specifications 


American  Passenger  Car  Design  Trends 
as  Revealed  by  1922  Specifications 

Slight  increase  in  percentage  of  six  and  eight-cylinder  engines  with  corre- 
sponding decrease  in  fours  and  twelves.  More  chassis  models  and  more 
makes  are  listed  this  year.  Plate  and  mukiple-disk  clutches  predominate. 
Spiral  bevel  final  drive  now  almost  universally  employed. 

By  Herbert  Chase 


JT  was  not  to  be  expected  that  the  1922  specifications 
for  American  passenger  car  chassis  would  show  any 
marked  deviation  from  what  has  come  to  be  regarded 
as  "standard  practice"  for  the  industry  has  become  too 
stable  and  too  much  involved  in  the  business  of  economical 
quantity  production  to  be  stampeded  into  making  many 
radical  changes  from  year  to  year.  It  is  a  well  recognized 
fact  that  the  companies  which  turn  out  substantially  the 
same  chassis  year  after  year  are  in  general  those  which 
have  the  reputation  for  making  the  most  dependable  and 
satisfactory  products  in  their  respective  price  classes, 
and  which  have  therefore  been  most  successful  from  a 
commercial  standpoint.  This  may  not  be  a  policy  which 
favors  the  development  of  the  most  perfect  design  from 
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a  purely  engineering  standpoint,  but  so  long  as  condi- 
tions, such  for  example  as  those  imposed  by  the  character 
and  quantity  of  the  fuel  supply,  do  not  change  it  is  doubt- 
less the  most  satisfactory  from  the  user's  standpoint  as 
well  as  the  most  profitable  for  the  manufacturer.  For  this 
reason  it  is  probable  that  even  if  a  simple  change  in  engine 
design  could  be  made  to-day  which  would  result  in  doubling 
the  mileage  per  gallon  of  fuel  (and  such  a  thing  is  quite 
possible,  not  to  say  probable),  such  change  would  not  be 
incorporated  in  any  considerable  percentage  of  cars  for 
several  years  to  come. 

Trends  in  design  are  best  illustrated  by  reference  to 
the   accompanying  charts   on   which   are   plotted   curves 
{Continued  on  page  336) 
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Tendencies  in  Passenger  Car  Design,  1910-1922 
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Make  ind  Model 


Ambassador R 

American C 

Anderson Series  40 

Apperson Eight 

Auburn,  Beauty  Six. . .  .6-51 

Beggs 20-T 

Biddle B-l,B-5 

Brewster 02 

BuickFour 22-34-37 

BuickSiz 22-44-47 

BuitkSix 22-48-50 

Cadillac 61 

Case X 

Chalmers 6-30 

Chalmers 6-30 

Champion Tourist 

Champion Special 

Chandler Six 

Chevrolet 490 

ChcTTolet FB 

Cleveland 40 

Climber  Four K 

Climber  Six S 

Cole 890 

Columbia CC 

Comet 6-C53-2 

Crawford 22-6-49 

Crow-FJkhart L 

Crow-Elkhart S 

Cunningham V-4 

Cunningham 


Daniels D-19 

Daris 61-67 

Dixie  Flyer H 

Dodge  Brothers 

Dorris 6-80 

Don 19 

Driggf 1922 

Dueaenbcrg Straight  8 

Do  Pont A 

Dnrant  Four A-22 

DurantSis B-22 


Earl. . 
Elcar. , 
Elcar. . 
Elgin. , 
Essex. 


.40 
.K-4 
.7-R 
.K-1 


Falcon  Light  Foor 

Falcon  Six 

Falcon IZ-D^ 

Ferris 60 

Ferris 70 

Ford T 

Fox 

Franklin 9-B 

Frontenac 


Gardner. . . 

Grant 

Goodspeed . 


..R.T^. 


H.  C  S Series  3 

Handley-Knight B 

Hanson 60 

Hatfield A-42 

Haynes 75 

Haynes 55 

Holmes Series  4 

Hudson  Super-Six 

Hupmobile R 


Passeng-er  Car 


136 
127 
120 
130 
121 

120 
121 
125 
125 
109 
118 
124 

132 
122 
117 
122 
113 
118 
123 
102 
110 
112 
117 
126 
127 
115 
125 
122 
117 
117 
132 
142 

132 
120 
112 
114 
132 
108 
104 
134 
124 
109 
123i 

112 
118 
118 
118 
lOSi 

115 
115 
100 
130 
130 
100 
132 
115 


Con.. 
H-S.. 
Con.. 
Own. 
Con.. 


112 
116 
124 

120 
125 
121 
115 
132 
121 
126 
126 
112 


ENGINE 


Con.. 
Buda. 

Own. . 
Own. . 
Own. . 
Own. . 


Own. 
Con.. 
Own. 
Own. 
Lye. 
H-S.. 
Own. 
Own. 
Own. 
Own. 
H-S.. 
H-S.. 
Nor.. 
Con.. 
Con.. 
Con.. 
Lye. 
H-S.. 
Own. 
Own. 


Own. . . 
Con..., 
H-S.... 
Own. . . 
Own. . . 
D-Lyc. 
Own. . . 
Own. . . 
Own. . . 
Own. .. 
Ans 


Own. 
Lye. 
Con.. 
Falls., 
Own. 

Own. 
Own. 
Own. 
Con.. 
Con.. 
Own. 


Own. 


Lye. 
Wal.. 
Own. 

Wei.. 
Knt.. 
Con.. 
H-S.. 
Own. 
Own. 
Own. 
Own. 
Own. 


ABBREVIATIONS— 
BNGINK 
E^ngrlne   Make: 

Ans — Ansted. 
Bea — Beaver. 
Con — Continental. 
Dne — Duesenbersr. 
D-Lyc — Dort-Ly  coming. 
H-S  — Hcrgchell-Splllraan. 
Knt— Knight. 
L.yc — Lycoming. 
Nor — Northway. 
R  -I> — Rochester-Dnesenberg. 
Wal — Wnlker 
"W^el— \Vpl(JeI.v. 
iRnltion  Mnke: 

At-K — Atwater-Kent. 

Ant-I — Auto-Ute. 

nerlK—Berllng. 

J.onn — Connecticut. 

nj-net—Dyneto. 

Rl«em— Klsemann. 

\.    E — North   Bast. 


4)    4) 

c  e 

si 

Zea 


6-35^x5M 

6-3^x5 

&-3Kx4J^ 

8-3Mx5 

6-3}4x4H 

6-3J<x4H 
4-3^x5H 

4-4x5H 

4-3^x4M 

6-3Hx4}4 

8-3Hx5H 

6-3Jix4H 

6-3Mx4H 

6-3>4x4H 

i-ZVinh 

4-3>^5 

6-3Hx5 

4-3Hx4 

4-3Hx5M 

6-3x4H 

4-3Hx5 

6-3J<x5 

^-ZYmiVi 

6-3Kx4H 

6-3Hx5}i 

6-3Hx5K 

4-3Hx5 

6-3}ix5 

8-3Jix5 

8-3^x5 

8-3Hit5K 

6-3^x4H 

i-ZHx5 

4-3>|x4H 

6-4x5 

4-33^x5 

4-2^41^ 

8-2J^x5 

4-3Hx5}^ 

4-3*^x414 

6-3Kx4H 

4-3Ax5J^ 

4-3Mx5 

6-3Mx4H 

6-3J^x4^ 

4-3J^5 

4-3J^x5 

6-3HxS 

4-2Jix4 

6-3Hx5^ 

6-3^5}^ 

4-35^x4^ 

6-3Kx5 

6-3Kx4 

i-ZVit&Yi 

4-3>ii5 

6-3^x43^ 

4-3»^x5H 

4-3^51/12 
4-4Hx4H 
6-3Kx4i^ 
4-3^x6 

6-^Hx5A 

6-3Mx6 

6-3Hx4H 

6-3Hx5 

4-3Kx5H 


0.U 


356.1 
248.9 
224.0 
331.8 
224.0 

224.0 
226.4 

276.5 
170.0 
241.6 
241.6 

314.4 
224.0 
224.0 
224.0 
192.4 
192.4 
288.6 
170.9 
224.3 
190.8 
192.4 
248.9 
346.3 
224.0 
303.1 
303.1 
192.4 
248.9 
441.7 
441.7 

404.1 
224.0 
192.4 
212.3 
377.0 
192.4 
97.4 
259.7 
249.6 
200.4 
224.0 

194.9 
192.4 
224.0 
195.6 
178.9 

192.4 
230.1 
95.0 
303.1 
326.1 
176.7 
248.9 
199.1 
196.8 

192.4 
207.1 
226.4 

210.6 
240 

224. Oj 
192.4! 
2C3.0 
288.6 
259.8 
288.6 
182.5 


S 

e 


H.. 
L.. 

L.. 
T.. 
L.. 

L.. 
H.. 

S.. 
H.. 
H.. 
H.. 

L.. 
L.. 
L.. 
L.. 
L.. 
L.. 
L.. 
H.. 
L.. 
H.. 
H.. 
H.. 
L.. 
L.. 
H.. 
L.. 
L.. 
L.. 
L.. 
L.. 

L.. 
L.. 
L.. 
L.. 
H.. 
L.. 
L.. 
H.. 


Det. 
Det. 
Det. 
Det. 
Det. 

Det. 
Int.. 

Det. 
Det. 
Int. 
Int.. 

Det. 
Det. 
Det. 
Det. 


Det. 


Det. 
Det. 
Int.. 
Det. 
Det. 
Det, 


Det, 
Det, 
Det, 
Det, 

Det. 
Det. 
Det 
Det 
Det, 
Det 
Det, 
Det 


Det. 


Det, 
Det. 
Det. 
Det. 
Det. 

Det. 
Det. 
Det. 
Int.. 
Det. 
Det. 
Int.. 
Int., 


Det. 
Det. 
Det 

Det 
Det 
Det 
Det 
Det 
Int 
Det 
Dot 
Det 


CI. 
CI. 
CI. 
CI. 
CI. 

CI. 
Al. 

CI. 
CI. 
CI. 
CI. 

CI. 
CI. 
Al. 
AI. 


CI. 


CI. 
CI. 
CI. 
Al. 
CI. 


Chain 

Met-Gear... 
Met-Gear... 
Met-Gear. . . 
Met-Gear... 

Met-Gear... 
Met-Gear. . . 

Chain 

Met-Gear. . . 
Non-Met-G. 
Non-Met-G. 

Chain 

Met-Gear . . 

Chain 

Chain 


Chain 

Met-Gear. . 


CI. 
CI. 

Al. 

Al. 

CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 


Chain 

Corn-Gear. 
Met-Gear.. 
Corn-Gear. 
Met-Gear. . 
Met-Gear.. 
Chain 


CI. 


CI. 
CI. 
CI. 
CI. 
Al. 

CI. 
CI. 
AI. 
CI. 
CI. 
CI. 


Al. 


CI 
CI 
CI.. 

CI.. 

Al.. 

CI. 

CI. 

CI. 

CI. 

Al. 

CI. 

CI.. 


LUBRICATION 


■0 
E 


Non-Met-G. 
Non-Met-G. 

Met-Gear , . . 
Met-Gear... 
Met-Gear... 
Met-Gear. . . 
Met-Gear. . . 
Met-Gear. . . 
Met-Gear... 
Met-Gear... 


Met-Gear. 


Non-Met-G. 
Met-Gear... 
Corn-Gear. . 
Met-Gear... 
Met-Gear... 

Com-Gear. . 
Com-Gear. . 

Chain 

Non-Met-G. 

Chain 

Met-Gear... 


Non-Met-G. 


Met-Gear. . . 
Non-Met-G. 
Chain 


Met-Gear... 

Chain 

Met-Gear... 
Met-Gear... 

Chain 

Met-Gear... 
Non-Met-G. 
Met-Gear... 
Chain 


Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 

Pump. 
Ther.. 

Pump. 
Pump. 
Pump. 


FUEL  SYSTEM 


IGNITION  SYSTEM 


h 
c 


o 


Pump.  None.. 


Pump. 
Pump. 
Ther.. 
Ther.. 
Ther.. 
Ther.. 
I*ump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Ther.. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump 


None. . 
None. . 
None.. 
None., 
None. . 
Ther.. 
Ther.. 
None. , 


Ther.. 
Ther.. 
Pump. 
Ther.. 
Ther.. 

Ther.. 
Pump. 
Ther.. 
Pump. 
Pump. 
Ther.. 


Air.. 
Ther. 


None. 
None. 
None. 
None. 
None. 

None. 
None. 

None. 
None. 
None. 


Ther.. 
Ther.. 
None.. 
None. , 


None.. 
None.. 
Ther.. 
Ther.. 

None., 
None., 
None., 
None. 
None. 
None. 
None. 
None. 


None.. 


None. 
None. 
None. 
None. 
Shut.. 

None. 
None. 
None. 
None. 
None. 
None. 


None. 


Ther.. 
Ther.. 
Pump 

Pump. 
Ther.. 
Pump. 
Ther.. 
I*ump. 
Pump. 
Air... 
Pump. 
Ther.. 


None. . 
None. . 
Ther.. 

None. 
None. , 
None., 
None. , 
Ther.. 
None., 


Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 

Hol-Crk. 
Cir-Spl.. 

Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


Gear. 


Gear. 
Gear. 
Gear. 

Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 


Cir-Spl.. 
Cir-Spl. . 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 


Pist.. 
Gear. 
Gear. 
Gear. 


Gear. 
Gear. 
Pist.. 


Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 

Cir-Spl'..' 

Hol-Crk. 
Cir-Spl.. 
Cir-Spl. . 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl.. 


Hol-Crk. 


Shut.. 
None. 


Cir-Spl.., 
Cir-Spl.. 
Hol-Crk. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
hol-Crk. 


E 

3 

a. 


>. 


Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 


Pist.. 
Pist.. 
Gear. 
Eccn. 
Kst.. 

Gear. 
Eccn. 
Gear. 
Pist.. 
Gear. 


Gear. 


Pist... 
Gear.. 


Gear. 

Eccn. 

Gear.. 

Gear.. 

Gear.. 

Pist... 

Gear 

Pist. 

Gear.. 


5^ 


Stromb.. 
Stromb.. 
Rayfld.. 
Johnsn . . 
Rayfld. . 

Stromb.. 
Zenith. . 

Zenith . . 
Marvel.. 
Marvel . . 
Marvel.. 

Own .... 
Rayfld. . 
Stromb. . 
Stromb.. 
Zenith. . 
Zenith. . 
Rayfld.. 
Zenith. . 
Zenith. . 
Stromb.. 
Stromb.. 
Stromb.. 
Johnsn.. 
Stromb.. 
Stromb.. 
Stromb.. 
Zenith. . 
Stromb.. 
Stromb.. 
Stromb.. 

Zenith . . 
Stromb.. 
Stromb.. 
Stewart. 
Stromb. . 
Carter. . 
Zenith. . 


Vac. 
Vac 
Vac. 
Vac. 
Vac. 

Vac. 
Vac. 

Vac. 

Vac. 
Vac. 
Vac. 

Pr... 

Vac. 
Vac. 
Vac. 


YaleAT. 
lillot. . . 


Scoe 

Stromb. 
Stromb. 
Stromb. 
Own 


Stromb. 
Stromb. 
Zenith., 
Zenith.. 


Own. . . 
Zenith. 
Own. . . 


Carter.. 
Stromb.. 
Rayfld.. 

Stromb., 
Tillot. . . 
Marvel.. 
Zenith.. 
Stromb.. 
Rayfld.. 
Stromb. 
Own. . . , 
Stromb. 


S-pt . . . 
S-pt . . . 
S-pt . . . 

D-pt... 
Cl-Cir*. 
Cl-Cir.. 
Cl-Cir.. 


Vac. 
Gra.. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 

Pr... 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac, 
Vac, 
Vac, 
Vac, 


Cl-Cir... 


Op-Cir*. 

D-pt..., 

D-pt... 

D-pt... 

Cl-Cir'. 

Op-Cir. 


Vac. 
Vac 
Vac 
Vac 
Vac. 

Vac. 
Vac 
Vac. 
ac. 
Vac. 
Gra. 
Vac. 
Vac. 


Vac 
Vac. 
Pr... 

Pr... 
Vac. 
Vac 
Vac. 
Vac. 
Vac. 
Vac. 
Vao. 
Vac. 


Cl-Cir... 
Cl-Cir... 
Op-Cir*. 
Cl-Cir'.. 
Op-Cir. . 


Cl-Cir.. 


D-pt... 
D-pt... 

D"Pt... 


Bosch.. 
At-K.. 
Remy. . 
Remy.. 
Remy.. 

Conn... 

Simms. 

Bosch.. 
Delco. . 
Delco. . 
Delco. . 

Delco. . 
Delco . . 
Remy.. 
Remy.. 
Dynet. . 
Dynet. . 
Bosch.. 
Remy.. 
Remy.. 
Bosch.. 
At-K... 
Bosch.. 
Delco. . 
.At-K... 
Wagnr . 
At-K... 
Conn. . 
Conn .  . 
Delco. . 
Delco. . 


S-pt... 

Cl-Cir'. 

S-pt... 

Cl-Cir.. 

Cl-Cir.. 

Cl-Cir" 

S-pt. . . 

Cl-Cir.. 


Hand.. 
Hand. . 
Handtt. 
Handtt. 

Auto  . . 

Hand.. 

Hand.. 

Hand.. 

Hand.., 

Hand.. 

Hand.. 

Hand.. 


Hand.  . 
Hand... 
Hand . . 
Hand . . 
Hand.. 
Hand.  . 
Hand.. 
Hand.. 


Delco. . 

Eieem.. 
N.E... 
Bosch . . 
Conn. . 
Bosch.. 
Delco. . 
Eisem., 
Aut-L., 
.Aut-L. 


S-pt. . . 
Op-Cir. 
Op-Cir. 
Cf-Cir.. 
Cl-Cir'. 

Op-Cir. 
Op-Cir. 


Cl-Cir.. 
Op-Cir. 


Cl-Cir* 


Cl^r". 
Cl-Cir... 
Op^Dir.. 


Cl-Cir... 


Op-Cir'. 
Cl-Cir'. 
Cl-Cir'. 


Cl-Cir'. 
Cl-Cir.. 


Conn. . 
Delco. . 
Delco. . 
Wagnr. 
Bosch . , 

At-K... 
AirK... 


Split. . 
Split.. 
Own. . 
Bosch. 
.U-K.. 
Delco. 

West.. 
At-K.. 

Split.. 


Delco. 

Aut-L. 

Delco. 

Conn. . 

King.. 

King.. 

Eisem. 

Bosch. 

.\t-K.. 


h 

G 

e 
U 


Hand.. 
Hand . . 
Hand.. 
Hand.  . 
Hand.. 


Hand. 
Hand. 


G&D. 


Handtt 
Hand.. 

Handtt. 

Hand.. 

Hand. . 

Auto..., 

Hand.. 

Hand.. 

Hand. . 

Hand.. 

Hand.. 

Hand.. 


Hand.. 
Hand.. 
Hand. . 
Hand.. 
Handtt 

Hand.. 
Hand. . 
Hand.  . 
Hand.. 
Handtt 
Hand.. 


Auto... 


Si 


West.... 
G&D. . . 
Remy.. . 

Bijur 

Remy.. . 


USL.... 
Delco. . . 
Delco. . . 
Delco. . . 

Delco . . . 

Bijur 

Aut-L.. . 
Aut-L... 
Dynet. . . 
Dynet. . . 
Bosch.. . 
Aut-L... 
Aut-L. . . 
Bosch... 
West... 
West.... 
Delco. . . 
Aut-L... 


West... 
Dynet., 
Dynet.. 
Delco. . 
Delco. . 

Delco.. 
Delco. . 
Dynet.. 

Nj;..., 

Weot... 
Bosch.. 
Bosch.. 
Delco.. 
West... 
Aut-L.. 


Aut-L... 
Delco. . . 
Delco. . . 
West.... 
Bosch.. . 

?*»:>* 

est 

West.... 
Bosch... 
L-Nev... 
L-Nev... 
Own. . . . 
West. . . . 
N.E. . . . 


Hand . . . . 
Hand... 
Auto 


Hand... 

Auto 

Hand... 
Hand... 
Hand... 
Hand.  .. 

Auto 

Handtt. 
Hand . . . 


West. . 
Bijtir... 
Wert... 

Delco.. 
Aut-L.. 
Delco.. 
Djmet.. 
L-Ne7.. 
L-Ner.. 
Dynet.. 
Bosoh.. 
West... 


Philb— Philbrln. 

Split— Splltdorf. 

West — Wpstinghonse. 

Wajirnr — WaRner. 
iKnitlou  Ty  >e» 

Cl-Clr — c:iO'-"d   Circuit. 

D-pt — Double   Point. 

Op-Clr— OiH-.-   Circuit. 

S-pt — Sinfflo   i  olnt. 

•  * — Also   Double  Point. 
• — Also  Single  Point. 
Cylinder  Type: 

D— DuBl 

H— Head. 

Ho — Horlcontal. 

I..— At  Side. 

L.t— At   Side  and   Head. 

S — Sleeve. 

T — Opposite. 
Onninlinft    Drlvet 

Ooiii-Genr — Oomblnatlon    Gear. 

MJ'f-Genr— Mrtnl    Gear. 

N«n-Met-G— Nor-Metal    Gear. 
ConlinHT   Control: 

Slint — Sbntter. 


Ther- — Thermostat. 

T  &  S— Tliermostat  and  Shutter, 
Oil  Pnnip   Type: 

E^ccn — Eccentric. 

Pist — Piston. 

Pnel  Feed; 

Gra — Gravity. 

Pr — Pressure. 

Vac — Vacuum. 
Ignition  Control: 

Anto — Automatic. 

tt — Also  Automatic. 
Generntor    Mnke: 

Same  as   IGNITION   M.\KB   In- 
cluding : 

G  «S:   D— Gray  &  Davis. 

Iz-Ncv — lyeece-NevlUe. 
Cylinder  Head: 

Dot — Detachable. 

Int — Integral. 
Pi.«iton    Material: 

.\1-    .\luinlnuni    Alloy. 

CI— Cast  Iron. 
CoolinKt 

Ther — Therm  o-Slphon. 


Lnbricaton  System: 

Cir-Spl — cMrculatinc    Splash. 
Hol-Crk — Hollow    Crankshaft. 

Carbnreter  Make: 

BAB — Ball  &   Ball 
Clandl — Claudel. 
Johnsn — Johnson. 
Riiyfld— R,Hyfleld. 
Stronth — Stromberg. 
Sohebl— Schebler. 
Tillot — Tillotson. 
Yale  &  T— Yale  A  Towne. 

TRANSMISSION 
CIntch    Type: 

D-M— Disk   Multiple. 
Pla— Plate. 
Rear  Axle  Make: 
Ad — Adams. 
Col — Columbia. 
Fll— Flint. 
Per — Peru. 
Sal — Salisbury. 
S-P — Sinn-Par. 
St-P— Standard    Parts. 


12 
ft 
6 
6 

ft 
6 
6 

6' 


6 
12 
6 
6 
6 
6 
6 


12 


0 
6 
6 
6 
12 
6 
6 
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Chassis  Specifications 


TRANSMISSION 


TIRES 


CLUTCH 


GEARSET 


B-L... 
B&B.. 
B&B.. 
Own. . 
B&B.. 

B&B.. 

War.. 

Own. . 
Own. . 
Own. . 
Own. . 

Own., 

Own. 

Own. 

Own. 

B&B. 

B&B. 

B&B. 

Own. 


e: 


B&B. 
B&B. 
Mun. 
Nor.. 
B&B. 
B&B. 
B-L. 
B&B. 
B&B. 
B&B. 
B&B. 

Own. 
B&B. 
B&B. 
Own. 
Own. 
Det.. 
fioo.. 
B-L.. 
B-L.. 
Own. 


D-M.. 
Pla... 
Pla. . . 
D-M.. 
Pla... 

Pla. . . 
D-M.. 

Cone. 
D-M. 
D-M. 
D-M. 

D-M. 
D-M. 
D-M. 
D-M. 
Pla.. 
Pla.. 
Pla.. 
Cone. 
Cone. 
Pla.. 
Pla.. 
D-M. 
Cone. 
Pla.. 
Pla.. 
D-M. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 

D-M. 
Pla.. 
Pla.. 
D-M. 
D-M. 
D-M. 
Pla.. 
D-M. 
D-M. 
Pla.. 
Pla.. 


•s 

s 


e 


B&B. 
B&B. 
War. 


Own. 

B&B. 
B&B. 
Own. 


Own. 
B&B. 
B&B. 


B&B. 
B&B. 
G-L.. 

War. 
War. 
B&B. 
B&B. 
B&B. 
B&B. 
B-L.. 
Own. 
Own. 


B-L... 
War.. 
Dur... 
Own. . 
G-L... 

Dt..., 
War.. 

Own. . 
Own. 
Own. 
Own. 

Own. 
Own. 
Own. 
Own. 
G-L.. 
G-L.. 
Own. 
Own. 


g-O 

a  ■ 
Z  * 


UnWE.. 

UnWE. 

UnWE. 

SepUn. 

UnWE. 

UnWE. 
UnWE. 

UnTT.. 
UnWE. 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 


Pla.. 
Pla.. 
D-M. 
Pla.. 
DM,. 

Pla.. 
Pla.. 
D-M. 


D-M. 
PU.. 
Pla.. 
Pla.. 


Pla.. 
Pla.. 
Pla.. 

D-M. 
D-M. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 
D-M. 
D-M. 
D-M. 


Mec. 
Mun. 
Mun. 
Nor.. 
Dur.. 
Mun. 
B-L.. 
Mun. 
Mun. 
Own. 
Own. 

Own. 
War. 
G-L.. 
Own. 
War. 
Own. 
Mec. 
Own. 
B-L.. 


Own. 
Mun. 
War. 


Own. 

G-L.. 
G-L.. 
Own. 


Own. 
Own. 


Mec. 
Dur.. 
G-L.. 


War. 
Dt... 
G-L.. 
Own. 
Own. 
B-L.. 
Own. 
Own. 


UnWE. 
UnWE. 


UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 


UnWE. 

UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
SepUn. 
SepUn. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
SepUn. 
UnWE. 
UnWE. 
UnWE. 


SepUn. 


UnWE. 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 


3 
3 
3 
3 
3 

3 

4 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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REAR  AXLE 


Spa — Spacke. 

Tim — Timkea. 

V.   S — U.    S.   Axle  Co. 

W-M — Weston-Mott. 
Clutch   Make: 

Ana — Ansted. 

B  &  B — Borg  &  Beck. 

B-Li — Brown-Llpe. 

Det— D«tlaff. 

Dt— Detroit. 

Doo — Dooley. 

Fnl— Puller. 

G-Ij — Grant-Lieea. 

Hoo — Hoosier. 

Mnn — Mnncle. 

M  «fc  E — Merchant  &  Eyans. 

Nor — North  way. 

War — Warner. 
Gearset   Make: 

B-li — Brown-Llpe. 

Cot- — OoTert. 

Dun — Dundore. 

Dur — Dnrston. 

nt— Detroit. 

F-til— Fuller. 

G-Li — Grant-Lees. 


Fab... 
Met... 
Fab... 

Met.. 
Met.. 

Met.. 
Met.. 

Lea.. 
Met.. 
Met.. 
Met.. 

Met.. 
Fab.. 
Met.. 
Met.. 


-•a 


Met. 


Tim.., 
Sal... 
Sal... 
Own. . 

Sal... 

S-P.. 
S-P.. 

Own. 
Own. 
Own. 
Own. 

Tim.. 
Col.. 
Ad... 
Ad... 
Col.. 
Col.. 
Own. 
Own. 


.S 
u. 


Met. 
Met. 


Met. 
Met. 
Met. 


Fab.. 
Fab.. 
Fab.. 
Fab.. 

Met., 
Met., 
Fab.. 
Met., 
Met., 
Met.. 
Met.. 
Fab.. 


Fab.. 
Met., 

Met., 
Met., 
Met., 

Met.. 
Met., 


Met. 
Met. 
Met. 


Met. 


Met., 
Met.. 
Fab.. 

Met.. 
Met.. 

Met.'. 
Met.. 
Met.. 
Met.. 
Met.. 
Met.. 


S-B.. 
S-B.. 
S-B.. 
S-B.. 
S-B.. 

S-B.. 
S-B.. 

S-B.. 
S-B.. 
S-B.. 
S-B.. 

S-B.. 

S-B. 

S-B. 

S-B. 

Bev., 

Bev. 

S-B. 

S-B. 


¥... 
F... 


Vi 


o 

j5.s 

Ok: 


l-oa 


11 


Own. 
Ad... 
Ad.. 
Co!.. 
Tim.. 
Col.. 
Tim. 
Per.. 
Per.. 
Tim.. 
Tim.. 

Tim.. 

Tim.. 

Per.. 

Own. 

Tim.. 

FU.... 

Own 

Own. . 

Col. 

Ad.... 

Tim... 

Own. . 
Sal... 
Sal... 
Col... 
Tim... 

Fli.... 

FU.... 

Own. . 

Col.. 

Col.. 

Own. 

Own. 

Own. 

Own. 


Fli... 

Col... 

Col... 

Own. . 
Tim... 
Tim... 
Col... 
Own. . 
Own. . 
Tim... 
Tim... 
Own. . 


S-B. 

S-B. 

S-B. 

S-B. 

S-B. 

S-B 

S-B. 

S-B. 

S-B. 

S-B. 

S-B. 

S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 

S-B. 
S-B, 
S-B. 
S-B. 
S-B. 

S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
StB. 


S-B. 


S-B. 
S-B. 
S-B. 

S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 


F... 

F... 

F... 

Vi 

Ml 
F... 


4.45 
4.60 
4.50 
4.25 
5.00 

4.75 
4.50 


4.66 
4.60 
4.90 


TA. 
Sp.. 
Sp.. 
Sp.. 
TA. 

Sp.. 
Sp.. 

TT. 
TT. 
TT. 
TT. 

TA. 

Sp. 

Sp.. 

Sp 


F... 

H 
H. 

F... 

F... 

F... 

F... 


'A 
F... 
F... 


¥.. 

% 

H 
H 
% 

H 

H 


Vi 


Sp. 

Sp. 

Sp.. 

Sp. 

Sp. 

Sp. 


TT. 
TT. 
TT. 
TT. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 


Sp. 
TT 


Sp.. 

Sp 

Sp.. 

Sp 

TA. 

Sp.. 

Sp 


.25 
.25 
.22  TA, 
.22  T.\. 


c 
e 


Sp. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


5.99 
4.75 
4.16 

4.45 
4.75 
4.60 

i^so 


3.66 
4.75 
4.50 

4. 
4. 


3.63 


4.33 


4.44 
4.60 
4.00 


4.90 
4.66 
4.63 
4.60 
4.11 


TA. 

Sp. 

TT. 

TT. 

Sp. 

TT. 

TT. 

TT. 

Sp. 

Sp. 


Sp. 

Sp. 

Sp. 

TA. 

Sp. 

Sp. 

Sp. 

Sp. 

TA. 

TA. 

TT. 


Sp. 


Sp.. 
Sp.. 
TT. 

TT. 

Sp.. 
Sp.. 
Sp.. 
TA. 
Sp.. 
Sp.. 
Sp.. 
Sp  . 


Sp. 
Sp. 
Sp. 
Sp. 


Sp., 
TT. 
Sp., 
Sp., 
Sp. 
TT. 


Sp. 


Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp. 


Sp. 


Sp.. 
Sp.. 
Sp.. 

TT. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 


32x4H 

32x4 

33x4 

34x41^ 

32x4 

33x4 
32x4 

32x4H 
31x4 
33x4 
33x4H 

33x5 
32x4}^ 
32x4 
32x4 

32x3H 

32x4 

33x4.. 

30x31^ 

33x4 

32x4 

33x4 

32x41^ 

33x5 

32x4 

33x4J^ 

32x4 

33x4 

33x4 

33x5 

33x5 

33x5 

32x4 

32x4 

32x4 

33x5 

31x4 

30x3H 

33x5 

32x4H 
31x4 

32x4"/^ 

32x4 
33x4 
32x4 
33x4 
32x4 

32x4 

32x4 

27x3J^ 

32x4H 

32x4H 

30x3H 

32x4J^ 

32x4 

32x4 

32x3M 
32x4 

32x4H 

32x4H 

32x4H 

32x4 

32x4 

34x4H 

33x4 

34x4M 

34x4H 

32x4., 


32x4H 

32x4 

33x4 

32x4 

33x4 
2x4 


32x4H  Art 


.S 
& 

1/3 


« 


•a 


Art. 

Dis. 

.\rt. 


31x4 
33x4 
33x4}^ 

33x5 

32x4H 

32x4 

32x4 

32x3}^ 

32x4 

33x4 

30x3J4 

33x4 

32x4 

33x4 

32x4U 

33x5 

32x4 

33x4}^ 

32x4 

33x4 

33x4 

33x5 

33x5 

33x5 

32x4 

32x4 

32x4 

33x5 

31x4 

30x31^ 

33x5 

32x4H 

31x4 

32x4H 

32x4 
33x4 
32x4 
33x4 
32x4 

32x4 

32x4 

27x3H 

32x4H 

32x4H 

30x3H 

32x4K 

32x4 

32x4 

32x3H 

32x4 

32x4J^ 

32x41^ 

32x4}^ 

32x4 

32x4 

34x4>^ 

33x4 

34x4  H 

34x4"^ 

32x4 


Art. 
Art. 
Art. 


Art. 
Art. 
Art. 
Art. 
Art. 
Art. 
Art. 
Art. 


Art. 


Art. 
Art. 
Art. 
Art. 


Art. 
.Art! 


Wir. 
Wir. 


Art. 
Art. 

Art. 


Art. 


Wir. 
Dis. 

St.. 
-Art. 


Art.. 


Art.. 
Art.. 
Wtt.. 

Wir.. 


Art. 
Art. 

Art. 
Art. 
Art. 
-Art. 


HE.. 
HE.. 
HE.. 

HE.. 

HE.. 
HE.. 

FC. 
HE.. 
FC. 
FC. 

PI... 
HE.. 
HE.. 
HE.. 
HE.. 
HE.. 
HE.. 
i<E.. 
HE- 
HE.. 
HE.. 
HE.. 
HE.. 
Ca... 
HE.. 
HE.. 


ME.. 

?<E., 

HE. 
HE.. 
'/TE., 
ME., 
HE, 
FC. 
FC. 
HE.. 
HE., 
HE., 
HE., 

HE., 
HE., 
HE., 
Ca.., 
HE., 

HE., 
HE., 
HE., 
HE., 
HE., 
TH.. 

^::. 

HE., 

HE., 
HE., 
FC. 

HE- 
HE.. 
HE., 
HE., 
HE., 
HE., 

HE- 
HE., 


Jac. . 
War. 
Gem. 
Own. 
Jac. . 

Dit.. 
(Jem. 

Own. 
Jac. . 
Jac. . 
Jac. . 

Own. 
Jac. . 
Own. 
Own. 


BRAKES 


S 


TYPE 


s-w. 

Van.. 


Van... 
S-W.. 

S-W.. 
S-W.. 

S-W.. 
S-W.. 
S-W.. 
S-W.. 


CAS. 
Own. 


CAS. 
CAS. 
CAS. 
Gem. 
Gem. 
Gem. 
Lav.. 
Dit.. 
Dit.. 
Gem. 
Gem. 

Gem. 
War. 
CAS. 
Own. 


S-W.. 
S-W.. 
S-W.. 


Ext., 
Ext., 
Ext. 
Ext. 

Ext. 

Ext. 
Ext. 

Int. 
Ext. 
Ext. 
Ext. 

Ext. 
Ext. 
Ext. 
Ext. 


S-W. 
S-W. 


Jac. . 
CAS. 
Ross. 
Jac. . 
War. 


CAS. 

F08.. 

Grem. 

CAS. 
Gem. 

CAS. 
CAS. 
Own. 
Gem. 
Gem. 
Own. 

R06B. 

Own. 


Dit., 
Jac. . 
Jon.. 


Gem. 
Gem. 
Gem. 
Jac. . 
Jac. . 
Gem. 
Gem. 
Jac. . 


Van... 

S-W.. 

Vi<n... 

S-W.. 

S-W.. 

S-W.. 

S-W.. 

S-W.. 

S-W.. 

Wal 

Wal... 

Wal... 

S-W. 

Van... 

J-M, 

Van... 

S-W 

S-W.. 

S-W 

S-W 

S-W 


S-W 

S-W.. 

S-W 

Van... 

S-W 

S-W.. 
S-W.. 
S-W.. 
S-W.. 
S-W.. 


S-W.. 


S-W.. 

Van.. 

Wal.. 

S-W. 

Van.. 

S-W.. 

S-W.. 

S-W.. 

S-W. 

S-W.. 

S-W. 

S-W. 


E 
u 


Int. 
Int. 
Int. 
Int. 
Int. 

Int. 
Int. 

Int. 
Int. 
Int. 
Int. 

Int. 
Int. 
Int. 
Int. 


Ext. 
Ext. 
Ext. 
Ext. 
Ext. 
Ext. 


Ext. 
Ext. 
Ext. 
Ext. 

Ext. 
Ext. 
Ext. 
Ext. 
Ext. 
Ext. 
Ext. 
Int. 


Ext. 
Ext. 

Ext. 

Ext. 
Ext. 
Ext. 
Ext. 

Ext. 
Ext. 
Int. 
Ext. 
Ext. 


Ext. 


Ext. 
Ext. 
Ext. 

Int.. 
Ext. 
Ext. 
Ext. 
Ext. 
Int.. 
Ext. 
Ext. 
Ext. 


o 
.S 


R-W. 


R-W. 
R-W 


Int.. 


Ext. 

Int.  . 

Int.. 

Int.. 

Int.. 

Int.. 


Int. 
Int. 
Int. 
Int. 

Int. 
Int. 
Int. 
Int. 


Int. 
Int. 
Ext. 


Int. 
Int. 


Int. 
Int. 
Int. 
Int. 

Int. 
Int. 
Int. 
Int. 
Int. 


R-W. 

R-W. 
R-W. 
R-W. 
R-W. 


R-W. 
R-W. 
R-W. 


BEARINGS 


R.. 


R 

R... 
R 


RAD. 
R-W. 
R-W. 
R-W. 
R-W. 
R-W. 


R-W. 


R-W. 


R-W.. 
R-W.. 
R-W.. 
R-W.. 
R-W.. 
FRD.. 


R-W. 
R-W. 


R-W.. 
R-W.. 
R-W.. 
R-W. 


Int. 
Ext. 


R-W.. 
R-W.. 
D4R. 
H-W.. 
D&R. 


Int. 
Int. 
Int. 

Ext. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 


R-W. 
R-W. 
R-W. 


R-W. 


R-W.. 
R-W.. 
R-W.. 
D&R.. 
R-W.. 
R-W.. 


B... 
R... 
R.... 
B&R 
R... 
R.... 
R... 


B.... 


B... 
B... 


R. 


B... 
B... 
R.... 
B... 
R.... 


B.. 
B.. 


B 

B 

B&R., 
R 


B 


R.. 


R 

R.. 

R 

R 

R... 


\ 


Make  uM  M*4«l 


R. . .  Ambaua4*r R 

A  mcrican C 

R..    Andcrton S«ri«s  4t 

R  ..  AppcTMo   Eifkl 

R..    Aabarn.  BMatT  S.a  . .   C-Sl 


R.. 


Bmu.. 


R. 


R.. 

rV. 

R.. 

R... 

R.. 

R.. 

R.. 


R.. 
|R.. 


.      2M-J 
B-1  B-S 


Brewtter (Z 

Baiek  ?am Z2-M-37 

BaickSiz n  44  47 

Baiek  Six 3S.4S.S* 

C*4aUe CI 

Cm* X 

cot 

C.» 

ChamBiMi Sfadal 

Chamfler Sit 

ChcTTalet 4N 

Cberroict Fl 

QereluW « 

Qimbcr  Faor K 

Qimker  Six S 

C^« IN 

C«himbi« CC 

C«iiMt C-CS3-Z 

Cravfor^ 2Z-«-« 

Craw-Elkliart L 

Oow-Elkkart S 

Cmminfliaiii V-C 

Connioffaani  

Oanids D>I» 

DaTM 81-47 

Dixie  Flyer      H 

Dwlf  e  Brodien 

Owns »-» 

Don It 

Driffi 198 

Dmrnmaktrt Straiflil  8 

DaPwit A 

DvantFw A-2Z 

DvaolSiz B-2Z 


Eari.. 
Elear. 
Ekar. 
Elfin. 
Eu«z. 


.1^ 
.K-l 


FalcOT  Lifiil  Few 

Fakan  Six 

FaicM 12-0-a 

Ferrii f 

Fcrm II 

fm4 T 

F»x 

Franklin »-» 

Frentenac 


Guiatr 

Grant 

Gotitfd. 


R.T.S- 


R... 

R... 
R.. 
R... 
R... 


H.CS. S^iejJ 

HandleT-Knigbt B 

Hansen C# 

HitfieM A-4Z 

Han>e* " 

Haynej 55 

Helme* S«iM;4 

Haa«M  Si9«-5i> 


Hoo — Hoosier. 

Mec — Mechanics. 

Man- — Muncie. 

Nor — Northway. 

"War — Warner. 
Final   Drive: 

Bev — Bevel. 

S-B — Spiriil    Bevel. 

StB— Straight  Bevel. 
Propnlsiioii   Taken: 

R  R — Radius  Rods. 

Sp — Sprlnps. 

TT — Torque  Tube. 
Gearaet  Location: 

Anilil — Amidships. 

Sep-tJn— Separate    Unit. 

ITn-W-E — Unit   with   Engine. 

Un-TT — Unit  with  Torqne  Tube. 
(Tnlversnl    Joints: 

Pnl» — Fabric. 

lica — Leather. 

Met — Metal. 
Rear   Axle   Type: 

F — Floating 

%  — %   Floating, 

% — Seml-PIoatlng. 


Torqne    Taken: 

Sp — Springs. 
TA — Torque  Arm, 
TT — Torqne  Tube. 

RUNMXG    GEAR 

Wheels: 

Art- Artillery. 

Dis— Disk. 

St— Steel. 

Wir— Wire. 
Speedometer  Make: 

J-M — Johns-Manvllle. 

S-W — Stewart- Warner. 

Van — Van    Sicklen. 

W^al — ^Waltham. 
Rear   Springrs: 

Ca — Cantilever. 

El — Elliptic. 

%E — Semi-Elliptic. 

%E — Three-quarter   Elliptic. 

FnC — Full  Cantilever. 

FC — Floating  OantUever. 

PI — Pl.itform. 

T% — Transverse  Semi-Elliptic. 


SteerlnK  Cear   Make. 

Day — Dayton. 

Dit — Ditweller. 

Fos — Foster. 

Gem — Gemmer. 

Jac — Jacox. 

Jon — Jones. 

I.av — Lavine. 

\*'Rr — Warner. 

Woh — Wohlrab. 

BRAKES 
Type: 

Ext — External. 

Int — Internal. 
Location: 

D  *  R— Service     on      Drive      Shaft, 
Emoreency  on   Rear  Wheels. 

KRD — Service    on    Front    and    Rear 
Wheels.  Emergency  on  Drivesb.ift. 

R  A  D — Service     on     Rear     Who.l. 
Emergencv  on   Driveshaft. 

R-W^ — Both  Sets  on  Rear  Wheel. 
BEARINGS 

B— Ball. 

B  A  R— Ball   and   Roller. 

R — Roller. 
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THE  AUTOMOBILE 


Passenger  Car  Chassis 


Make  and  Model 


Jackson 6-38 

Jordan MK 

Jordan F 

King K 

Kissel 45 

Kline  Kar 6-55-K 

Kurtz  Automatic A 

Lafayette 134 

Leach 999 

Leiington T-22 

Leiinglon ST-2Z 

Liberty 10-D 

Lincoln 

Locomobile 48 

Maibohm B 

Marmon 34 

Maxwell 

McFarlan .TV 

Mercer Series  5 

Merit BC 

Meteor 22-80 

Mitchell F-50 

Mitchell F-50 

Monroe S-9-10-11-12 

Moon 6-48 

Moon 6-75 

Murray-Mac 70-T 


Nash 681-7 

Nash 682 

Nash .41-4 

National Series  BB 

Noma 3-C 

Noma 1-D 

Norwalk 4-30  KS 

Oakland 6-44 

Ogren  Six 

Oldsmobile 43-A 

Oldsmobile 46 

Oldsmobile 47 

Orerland 4 

Packard  Singte-Six 

Packard  Twin-Six 

Paige 6-44 

Paige 6-66 

Pan  American 6-55 

Paterson 22-6-52 

Peerless 56  Series  7 

Piedmont 4-30 

Piedmont 6>40 

Pierce-Arrow 33 

PUot 6-50 

Porter 46 

Premier 6-D 

Premocar 6-40 

Ranger A-22-4 

Ranger A-22-6 

R.4V.Knight R 

R.&V.  Knight J 

Reo T-6-B 

ReVere 

Rickenbacker A 

Roamer 4-75-E 

Roamer 6-54-E 

Rock  Falls 14 

Rolls-Royce 

Romer A-22 

Saxon   125-G 

Sayers  Six 

Seneca 50 

Standard  Eight 

Slanwood A-22 

Stearns-Knight SKL4 

Stephens 90 

Ste»ens-Duryea E 

Studebaker  Light  Six.  .  . . 
Sludebaker  Special  Six. . . 

Studebaker  Big  Six 

Sluli K 

Templar 445 

Tulsa  E-1-2.  " 

Velie 58 

Velie 48 

Velie 34 

Vogue 6-55 

Vogue 6-66 

Westcott A-44 

Westcott C-48 

Wms-Sainle  Claire A-68 

Willys-Knight 20 

Winlher  Six 61 

Winton  Six 25 


121 
120 
127 

120 
124 
121 
122 

132 
134 
128 
122 
117 
136 
142 

116 
136 
109 
140 
132 
119 
129 
120 
127 
115 
122 
1.35 
131 

121 

127 
112 
130 
128 
128 
116 

115 
134 
115 
122 
115 
100 

116 

136 

119 

131 

121 

120 

125 

116 

122 

138 

126 

142 

1263 

117 

116 

123 

116 

127 

120 

131 

117 

128 

128 

1.32 

143  J 

120 

112 
119 
112 
127 
118 
125 
122 
138 
112 
119 
126 
130 

118 

117 

J 

115 
115 
112 
12t 
124 

120 
125 
121 
118 
120 
132 


ENGINE 


Con. 
Own. 
Con. 

Own. 
Own. 
Con. 
H-S. 

Own. 
Own. 
.\n3 . . 
.\ns. , 
Own. 
Own. 
Own. 

Falls 
Own. 
Own. 
Owii. 
Own. 
Con. 
Due. 
Own. 
Own. 
Own. 
Con. 
Con. 
Bea.. 

Own. 
Own. 
Own. 
Own. 
Con. 
Bea.. 
Lye. 

Own. 
Con. 
Own. 
Own. 
Own. 
Own. 

Own. 
Own. 
Own. 
Con. 
H-S, 
Con. 
Own. 
Lye, 
Con. 
Own. 
H-S. 
Own. 
Own. 
Falls 

Own, 
Own, 
Own. 
Own, 
Own, 
Due. 
Own. 
R-D. 
Con. 
Con. 
Own, 
Con. 


Gray, 
(^on, . 
Lye , . 
Own. 
Con . . 
Own. 
Own. 
Own. 
Own. 
(^wn. 
Own. 
Own. 


Own. 
H-S. 

Own. 
Con. 
Falls, 
H-S. 
Con. 

Con. 
Con. 
Own 
Own 
H-S. 
Own 


6-3>/rx4H 
6-3fix43^ 
6-3}^x5M 

8-3x5 
6-3^x5H 
6-3Kx45^ 
6-3Mx5 

8-3^x5K 

6-3Mx5J4 

6-314x4^ 

6-3)^x41^ 

6-3^x5 

8-33/^x5 

6-4Hx5H 

6-31^x414 

6-33<x5J^ 

4-3^x4^ 

6-41^x6 

4-33/ix6M 

6-34x41^ 

4-4Hx6 

6-3J^x5 

6-3}^x5 

6-3Kx4H 
6-3^x5^< 
6-3}^x5M 

6-314x5 
6-3^x5 
4-35^x5 

6-3Hx5K 
6-3^x41^ 

6-3^x5H 
4-3}^x5 

6-2Ht4'4 
6-3^x5K 
4-3Hx5K 
8-2J>8x4M 

4-3?^x4 

6-3^x4H 

12-3x5 

6-3Kx5 

6-3^x5 

6-3^x5 

6-3^x41^ 

8-31^x5 

4-3Hx5 

6-3Kx4H 

6-4x5H 

6-3^x5 

6-3}^x4K 

4-3J4x5 

6-35^x5^ 

4-3?<x5 

6-3Hx4H 

6-3Ax5 

4-41^x6 

4-4Mx6 

5Hx5J.i 
6-3'4x5 
6-4)^x4^ 
6-3^x4^ 

4-31-^x5 
6-3^x41^ 
4-3^x5 
8-3i^ix5 

i-ZHx5H 

6-3}4x4H 

0-4^x5}^ 

6-31^x41^ 

6-3,4x5 

6-3^x5 

4-45^x6 

i-SVsxbVi 
4-3Hx5 

6-31^x4!^ 
6-3>4x4H 

6-34x5 
6-3ilix5K 

6-3i<x4H 

6-3V^x5K 

8-34x4 

4-354x4;^ 

6-34x5 

6-3'ix5'.f 


224.0 
245.6 
303.1 

282.7 
284.4 
224.0 
248.9 

261.3 
347.9 
224.0 
224.0 
230.1 
357.8 
524.8 

195.6 
339.7 
185.8 
572.5 
298.2 
224.0 
340.4 
288.6 
288.6 
149.3 
224.0 
325.1 
303.1 

248.9 
248.9 
178.9 
303.1 
224.0 
364.5 
192.4 

177.0 
325.1 
224.3 
246.7 
233.7 
143.1 

241.6 
424.1 
248.9 
331.4 
248.9 
298.2 
331.8 
192.4 
224.0 
414.7 
248.9 
478.4 
295.3 
195.6 

178.9 
325.1 
220.9 
259.8 
239.4 
283.7 
218.6 
340.4 
303.1 
331.4 
453.3 
298.2 

192.3 
224.0 
IS2  4 
441.9 
224.0 
248.5 
224.0 
510.4 
207.1 
288.6 
.353.8 
360.8 

196.8 
192.4 

195.6 
224.0 
195.6 
248.9 
303.1 

224.0 
303.1 
2o5.4 
185.8 
248.9 
.347.9 


3 
t/3 

_£ 

'S 

eu 


T... 

L... 
L... 
H... 
L... 
L... 
H... 
L... 
L... 
H... 


L... 
L... 
L.., 

L... 
L... 
L... 
L... 

L... 
H... 
H... 
H.., 
L... 
L... 
L.., 

H... 
H... 


Det. 
Int  . 

Int.. 
Det. 
Det. 
Det. 

Det. 
Det. 
Det. 
Det. 
Det. 
Det. 
Int.. 

Det. 

Det. 

Det. 

Det. 

Int.. 

Det. 

Int. 

Det 

Det 

Det 

Det. 

Det 

Det 


H... 
H... 
H... 
H... 
L.., 
H... 
H... 

H... 

L... 
H... 
L... 
L... 
L... 


L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L 

D... 

L... 

H 

H... 

H... 

L... 
H... 
S... 

S... 

k^v. 

L... 
Ho.. 
L... 
L... 
L... 
L... 

H... 
L.. 

L.. 
L.. 
L.. 
S,. 
H.. 
L.. 
L.. 
L.. 
L.. 


H... 
L... 

H... 
L... 
H... 

L... 
L... 


Det. 
Det. 
Det. 
Det. 

Det. 
Det. 
Det. 
Det 
Det 


Det. 
Det, 
Det, 
Det 
Det, 
Det 
Int., 
Det 
Det 
Det 
Det 


Det. 
Det. 

Det, 
Det. 
Det, 
Det, 
Det. 
Det. 
Det. 
Int.. 
Int.. 
Det 
Int., 
Det, 

Det 
Det 
Det 
Int. 
Det. 
Det. 
Dot. 
Int.. 
Det. 
Det. 
Det. 
Int.. 

Det. 
Dot, 

Det, 


CI. 
CI. 

CI. 
CI. 
CI. 
CI. 

CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 

CI. 
CI. 
Al. 
CI. 
CI. 
CI. 
Al. 
CI. 
CI. 
Al. 
CI. 
CI. 
CI. 


L.. 

L.. 

H.. 

S... 

L.. 


Det 
Int., 

Det 


Int. 
Det 
Det 


e 

hi 

o 


Non-Met-G. 
Non-Met-G. 
Met-Gear. . . 

Chain 

Non-Met-G. 

Met-Gear... 
Non-Met-G. 


Met-Gear... 

Chain 

Met-Gear... 

Chain 

Met-Gear.. . 
Met-Gear... 
Met-Gear... 
Met-Gear... 

Chain  

Non-Met-G. 


CI., 
CI. 
CI., 
CI., 

Al.. 
CI. 
AL. 
CI. 
CI. 


CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
M. 
CI. 


Al. 
CI. 


CI. 
CI. 
Al. 
Al. 
CI. 
Al. 
CI. 
CI. 
Al. 
CI. 

CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 
CI. 

CI. 
CI. 

CI. 


Chain 

Non-Met-G. 

Chain 

Non-Met-G. 
Met-Gear... 
Com -Gear. . 

Chain 


Chain 

Met-Gear... 

Chain 

Met-Gear.. 

Chain 

Chain 

Met-Gear... 
Corn-Gear , . 
Non-Met-G. 


Chain 

Chain 

Non-Met-G. 
Met-Gear... 
Met-Gear... 
Met-Gear... 
Non-Met-G. 
Met-Gear... 
Corn-Gear. . 
Met-Grear... 
Met-Gear... 


Coin-Gear. . 
Met-Gear... 


Chain 

Chain 

Chain 

Met-Gear..., 

Chain 

Chain 

Chain 

Met-Gear... 
Met-Gear... 
Met-Gear... 
Met-Gear... 

Chain 

Met-Gear... 
Met-Gear... 
Non-Met-G. 
Met-Gear... 

Chain 

Non-Met-G. 
Non-Met-G 

Chain 

Met-Ocar... 
Met-Gear.., 
Met-Gear... 

Chain 

Met-Gear... 

Nor.-Mct-G. 


CI. 
CI. 

CI. 


CI. 
Al. 
CI. 


Pump. 
Pump. 
Pump. 

Ther.. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 

Ther.. 
Pump. 
Ther.. 
Pump. 
Pump. 
Piunp. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther,. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 


Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
I^^mp. 
Pump 
Pump. 
Pump 
Pump 
Ther. 


B 

e 
W 

s 

"o 
s 
U 


None., 
None.. 

None. . 
Ther.. 
None.. 
None. . 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 

Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 


T&S. 
None. 
Ther. 
Ther. 


T&S. 
None. 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


None. 

None., 

None. 

None. 

None. 

None. 

None. 

Ther, 

Ther.. 

None. 

None. 

None. 

Ther.. 


Cir-SpI., 
Hol-Crk. 
Cir-Spl. . 
Hol-Crk. 


Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


None 
None. 
None 
None. 

None. 
None. 
None. 
None. 
None. 


Ther., 
Ther., 
None. 
Ther. 
None. 
None. 
None. 
None. 
None. 
Ther. 
None. 


Ther. 
None. 


Met-Gear... 
Met-Gear... 

Non-Met-G. 


Met-Gear... 

Chain 

Met-Gear... 


Pump. 
Pump. 
Ther.. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump 
Pump 
Pump 
Pump. 

Ther.. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump 
Ther.. 

Ther.. 
Pump. 
Ther.. 
Pump 
Pump. 

Pump. 

Pump 

Ther.. 

Ther. 

Pump. 

Pump. 


None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 


LUBRICATION 


FUEL  SYSTEM 


Gear.. 
Gear. . 
Pist... 

Gear.. 
Gear.. 
Gear. . 
Gear.. 

Gear.. 
Gear.. 
Gear.. 
Gear.. 
Gear. . 
Gear. . 
Gear.. 

Pist... 
Gear. . 


Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 

Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 


Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl. . 


Hol-Crk. 
CLr-Spl.. 


Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 


Hol-Crk. 


None. 

None. 

None. 

None. 

None. 

None. 

None 

None. 

Ther.. 

None.. 

None.. 

None.. 

None.. 

None.. 
None. . 

None, 


Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 


3 


Stromb... 
Stromb... 
Stromb... 

B&B 

Stromb... 
Rayfld... 
Zenith..  . 

Johnsn . . . 
Rayfld... 
Rayfld... 
Rayfld... 
Stromb... 
Stromb... 
B&B 


Gear.. 
Gear., 
Gear.. 
Gear.. 
Pist... 
Pist... 
Gear.. 
Grear.. 
Gear.. 
Gear.. 

Gear.. 
Gear.. 
Gear.. 
Gear.. 
Pist... 
Pist... 
Pist... 

Gear. . 
Gear.. 
Grear.. 
Gear.. 
Gear.. 


Gear. 
Gear. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


None., 
None 

None.. 


Hol-Crk. 
Cir-Spl.. 
Hol-Crk.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Hol-Crk. 
Cir-Spl.. 

Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


None.. 
None. 
None. 
None. 


Cir-Spl.. 

Hol-Crk. 
Cir-Spl.. 
HoU>k. 
Cir-Spl.. 
Cir-Spl.. 


Gear.. 
Gear.. 
Pist... 
Grear.. 
Gear.. 
Pist... 
Pist... 
Gear.. 
Gear.. 
Gear., 

Gear. 
Gear. 
Pist.., 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 

Gear. 
Gear. 

Gear. 
Gear. 
Gear, 
Gear. 
Eccn. 

Gear. 
Gear. 
Gear. 
Gea.-. 
Gear. 


S  • 


TUlot.. 
Stromb . 
Eagle.  . 
Rayfld. 


Stromb.. 
Zenith. . 
Stromb.. 
Stromb.. 
Zenith. . 
Rayfld. . 
Rayfld.. 
Stromb.. 

Marvel.. 

Marvel.. 

Schebl.., 

Rayfld. . 

Claudl.. 

Zenith.. 

Zenith.. 

Marvel . . 
Rayfld.. 
Zenith. . 
B&B... 
Johnsn . . 
Tillot... 

Own. . . . 
Own, . . . 
Stromb.. 
Rayfli.. 
Rayfld.. 
Stromb.. 
B&B.... 
Carter. . 
Stromb.. 
Own .... 
TiUot... 
Zenith.. 
Johnsn . . 
Stromb.. 

Zenith . . 
Stromb.. 
Stromb.. 
Stromb.. 
Rayfld.. 
Stromb.. 
Stromb.. 

Stromb.. 
Rayfld. . 
Own . . . . 
Zenith . . 

Stromb.. 
Stromb.. 
Zenith.. 
Zenith.. 
Stromb.. 
Rayfld. . 
Tillot. . . 
Stromb.. 
Stromb., 
Stromb., 
B&B  . . . 
Stromb. 

Stromb. 
Zenith.. 

Stromb. 
Stromb. 
Stromb. 
Schebl.  . 
Schebl.. 


IGNITION  SYSTEM 


3 

bb 


V'ac.. 
Vac. 
Vac. 

Vac. 
Vac. 
Vac. 

Vac, 


Pr,.. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac . . 
Pr... 

Vac. 
Gra.. 
Gra.. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 

Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 

Vac . . 
Vac . . 
Vac . 
Vac . . 
Vac . . 
Gra.. 

Vac. 
Pr... 
Vac. 
Vac. 
Vac. 
Vac. . 
Vac. 
Vac. 
Vac. 
Pr... 
Vac . , 
Pr... 
Vac. 
Vac . 

Vac 
Vac. 
Vac 
Vac. 
Vac 
Vac. 
Vac. 
Vac 
Vac 
Vac. 
Pr.., 
Vac. 


D-pt... 
Op-Cir*. 
Op-Cir. . 
Op-Cir.. 
Op-Cir.. 
Cl-Cir... 
D-pt... 

Op-Cir*. 


S-pt.... 
Cl-Cir... 
S-pt. . . . 

S-pt 

S-pt.... 
S-pt. . . . 
Op-Cir*. 
Op-Cir*. 


Rayfld.  . 
Zenith. . 
Tillot.., 
Stromb. 
Stromb. 


S-pt. . . . 
Op-Cir. . 
Op-Cir.. 

Cl-Cir... 
Op-Cir*. 
Cl-Cir**. 


Cl-Cir... 
Op-Cir*. 
Op-Cir. . 
Op-Cir.. 

Op-Cir.. 
Op-Cir.. 
S-pt. . . . 
D-pt.... 
D-pt.... 
S-pt.... 

D-pt.... 
D-pt.... 
Cl-Cir*. 
Cl-Cir*. 
Op-Cir., 
Cl-Cir... 
Cl-Cir... 
Op-Cir*. 
Op-Cir*, 

ci-CirV.! 


e 

■a 


Remy.. 
Delco, . 
Deico . . 

At-K... 
Remy. . 
Conn . . 
West... 

Delco. . 
Delco. . 

Conn. . 
Conn.  . 
Wagnr. 
Delco. . 
Berlg. . 

.\t-K... 
Delco. . 


Hand... 
Hand... 
Hand... 

Auto 

Handtt. 
Hand... 
Hand... 

Handtt. 
Hand... 
Hand... 
Hand... 
Hand. . . 
Handtt. 
Hand. . . 

Hand. . . 
Handtt. 


West.. 
Eisem. 
Delco. 


Remy.. 
Remy.. 
Conn. . 
Delco. . 
Delco. . 
Dixie. . 

Wagnr. 
Wagnr . 
Delco. . 
Delco . . 
Delco. . 


Op-Cir. 


Delco. . 

Remy.. 
Bosch.. 
Remy.. 
Delco. . 
Delco. . 
Conn. . 

Delco. . 
Delco. . 
Kt-K... 
Kt-K... 
West... 
Delco. . 
.A.t-K... 
Delco. . 
Remy.. 
Delco. . 
Conn. . 
Berlg. . 
Delco. . 
Wagnr. 


a 


Delco. . 
Delco. . 
G&D.. 
G&D.. 
Wagnr. 
Delco, . 
West... 

Bijur... 
Delco. . 


S-pt.... 
S-pt.... 
Op-Cir*. 


West... 
Philb.. 
Wagnr. 
Wagnr. 


Cl-Cir... 
Cl-Cir... 
Cl-Cir... 


Cl-Cir** 


Vac . . 
ac . 
Vac , . 
Vac . . 
Vac . . 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Pr... 


Vac. , 
V'ac . , 

Vac. 
V'ac 
V'ac 
Vac. 
Vac 

Vac. 
Vac. 
Vac. 
Vac 
Vac. 
Vac. 


Cl-Cir*. 
Op-Cir. . 
Op-Cir*. 
S-pt. . . , 
Cl-Cir.., 
Cl-Cir.. 
Op-Cir. 
Cl-Cir.. 


Hand. . . 
Hand... 
Hand... 
Hand... 
Hand... 
Hand... 
Hand... 

Auto 

Auto 

Hand. . . 

Handtt. 
Handtt. 
Hand... 

Auto 

Hand. . . 
Hand... 
Hand... 

Handtt. 
Hand... 
Hand... 

.AiUto 

Auto 

Hand.., 

Handtt. 

Handtt. 

Hand.. 

Hand.. 

Hand.. 

Hand.. 

Hand. . 

Hand.. 

Hand.. 

Hand.. 

Hand.. 

Hand.. 

Hand.. 

Hand.. 


Aut-L.. 
Delco. . 
Delco. . 

West... 
Remy . . 
Wagnr . 
West... 


West... 
West. . . 
Delco. . 
West. . . 
Remy.. 
Remy.. 
Aut-L. . 
Delco. . 
Delco. . 
Bijur... 

Wagnr. 
Wagnr. 
Delco . . 
West... 
Delco. . 


Dynet.. 

Remy.. 
Bosch.. 
Aut-L.. 
Delco. . 
Delco. . 
Aut-L., 


Bosch.. 
.4ut-L.. 
Split... 
Bosch.. 
Bosch.. 
Own. . . 
Conn . . 

Wagnr. 
Delco. . 
.\ut-L.. 
Split... 
.U-K... 
.\t-K... 
Conn . . 
Berlg.. 


M-K... 
Bijur... 
Remy . . 
Remy.. 
West... 
Delco. . 
Aut-L.. 
Dynet . . 
Remy . . 
Delco. . 
Bijur... 
West... 
Delco . . 
Wagnr . 


S-pt. . . .  Delco 
b-'pt.".'. 


Cl-Cir.. 


Simms. 
Conn. . 


Cl-Cir**. 
Cl-Cir**. 

Op-Cir*. 
S-pt.... 
Op-Cir** 
S-pt.... 
Op-Cir. . 


.•Vt-K... 
.■Vt-K.. 
At-K... 
Conn . . 
Conn . . 

Delco.. 
Delco. . 
Delco . . 
Conn. . 
West.. 
Bosch., 


Hand.. 
Hand.. 
Hand.. 
Hand.. 

Auto 

Hand.. 
Hand.. 
Hand.. 
Hand.. 
Hand. . 

Hand.. 

Hand... 

Hand... 

Hand... 

Hand... 

Hand.. 

Hand.. 

Hand.. 

.\uto . . . 

Hand.. 

Hand.. 

Hand... 

Hand... 
Hand... 

Hand... 
Handtt. 
H.sndtt. 
Hand... 
Hand... 

Handtt- 
Handff. 
Handtt. 
Hand... 
Hand 


Bi|ur... 
Bijur... 

Wagnr. 
Wagnr. 
N.E... 
VVest... 
Simms. 
West... 
Bijur... 
West... 
Bijur... 
West... 

Wagnr. 
Delco . . 
.\ut-L.. 
West... 
West... 
West 
.\ut-L.. 
West . . . 


Delco. . 
Delco. . 
Delco. . 
.\ut-L. 
West.. 
Hand. .  .iBijur.. 


Remy.. 

Bijur.. 
Dynet. 

Bijur.. 
Biiur.. 
West.. 
.\uf-L. 
.\ut-L. 
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Specifications — Continued 


TRANSMISSION 


CLUTCH 


BAB. 

m... 

Dt... 

Dt... 

War. 
B&B. 
B&B. 

Own. 


I- 


Pla.. 
Pla.. 
Pla.. 

Pla.. 
D-M. 
Pla.. 
Pla.. 

D-M. 


Ans. . . 
Ans.. . 
B&B.. 
Own. . 
Own. . 

B&B.. 

Own . . 

Own.  . 

B&B.. 

Own. . 

B&B.. 

B&B.. 

B&B.. 

B&B.. 

Own. . 

B&B.. 

B&B. 

B-L... 

B&B. 

B&B. 

B&B.. 

B&B. 

B&B.. 

B&B. 

B&B. 

Own. . 
B-L... 
B&B. 
Own.  . 
B&B. 
Own 

Own. . 

Own 

B&B.. 

B&B.. 

B&B.. 

B&B. 

Own. . 

B&B.. 

B&B. 

Own. . 

B&B. 

Own   . 

B&B.. 

B&B. 

B&B.. 

M&E. 

B&B. 

B&B.. 

Own. . 

B-L... 

Own. . 

B-L... 

B&B.. 

B&B.. 

Own. . 

Ful... 

Det... 

B&B.. 

B&B. 

B&B.. 

B&B.. 

Own. . 

B&B.. 

Own. 

Own. 

Own. 

Own. 

War.. 

B&B. 
B&B. 

Doo.. 
B&B. 
B&B. 
B&B. 
B&B. 

B&B. 
War.. 
Own.  . 
B&B. 
War. 
B-L...  I  D-M. 


D-M. 
D-M. 
Pla.. 
D-M. 
D-M. 

Pla.. 
D-M. 
Cone. 
Pla.. 
D-M. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 
D-M. 
Pla.. 
Pla.. 
D-M. 

Pla.. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 
Pla.. 

Cone. 
D-M. 
Pla.. 
Cone. 
Pla.. 
Pla.. 

D-M. 

D-M. 

Pla.. 

Pla.. 

Pla.. 

Pla.  . 

D-M.. 

Pla.., 

Pla.  . . 

D-M.. 

Pla... 

Pla... 

Pla.  . . 

Pla... 

Pla.  .. 
D-M.. 
Pla... 
Pla... 
D-M.. 
U-M.. 
Cone  . 
D-M.. 
Pla... 
Pla... 
Cone.. 
D-M.. 

Pla... 

Pla... 

Pla. . . 

Pla... 

Pla... 

D-M.. 

Pla.. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

Pla. . 
Pla.. 

Pla.., 
Pla.  . 
Pla.., 
Pla... 
Pla... 

Pla... 

D-M.. 

D-M.. 

Pla. 

D-M.. 


GEARSET 


Cov.. 
Dt... 
Dt... 

Own. 
War. 
G-L.. 
G-L.. 

Own. 
Own, 
War. 
War. 
Dt  .. 
Own. 
Own 

Mun. 

Own, 

Own. 

B-L.. 

Own. 

Mun. 

Dun. 

Own 

Own. 

Mee. 

B-L.. 

B-L.. 

B-L.. 


Own. 
Own, 
Own. 
B-L.. 
Dt... 
Dt... 
G-L.. 

Hoo.. 
B-L... 
War.  . 
War.. 
War. 
Own. . 

Own. , 

Own , . 

Own. . 

Own. 

Dt... 

Dur... 

Own. . 

G-L... 

G-L... 

Own. , 

Mun.. 

Own, 

Own. 

Mec. 

Dt... 
Dt... 
B-L.. 
B-L.. 
Own. 
B-L.. 
Own. 
B-L.. 
G-L.. 
Dt... 
Own. 
Ful... 

Gov.. 

G-L.. 

G-L.. 

G-L.. 

G-L.. 

Own. 

Mec. , 

Own. 

Own. 

Own. 

Own. 

Own. , 

Dt... 
Mun. 


Dur... 
Dur... 
Dur  .. 
G-L... 
G-L... 

War.. 
War.. 
Own. . 
Own. . 
War.. 


UnWE. 
UnWE 
UnWE. 

UnWE. 
UnWE, 
UnWE 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
SepUn . 
UnWE. 
SepUn. 

UnWE. 
UnTT.. 
UnWE. 
SepUn. 
SepUn. 
UnWE. 
SepUn. 
UnTT.. 
UnTT. . 
UnWE. 
UnWE. 


UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE, 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
SepUn. 
UnWE. 
.4mid.  . 
UnWE. 
UnWE. 


UnWE, 
UnWE. 
UnWE, 
UnWE. 
SepUn . 
UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE, 
SepUn . 
UnWE. 

UnWE. 

UnWE. 

UnWE. 

UnWE. 

UnWE. 

UnWE. 

UnWE. 

UnWE. 

Amid. . , 

Amid. . . 

.A.mid . . , 

UnWE.. 

UnWE.. 
UnWE.. 


UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 

UnWE. 
UnWE. 
UnWE. 
UnWE. 
UnWE. 


i.  « 


3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

'3' 
3 
4 
3 


3 
3 
3 
3 
3 
4 
3 
4 
3 
3 
4 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Met. 
Met. 

Fab.. 
Met. 
Fab.. 
Fab. . 

Met. 

Fab'.! 
Fab.. 
Met. 
Met. 
Met. 

Fab.. 
Met.. 

Met. 
Met. 
Fab.. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Met. 
Met.. 
Fab.. 
Met. 

Met. 
Met. 
Met. 
Met. 
Met. 


Fab.. 

Met.. 

Met.. 

Met.. 

Met. . , 

Met.. 

Met. . , 

Fab... 

Fab... 

Met.. 

Met. . . 


Met. 
Met., 


Met. 
Met., 


REAR  AXLE 


«s 


Sal... 
Tim... 
Tim... 

Col... 

3-P!  '. '. 
Sal... 

Own.  . 
Tim... 
Own,  . 
Own. . 
Tim... 
Tim... 
Own. . 

Col... 
Own.  . 
Own. . 
Tim.. 
Own. . 
Col... 
St-P.. 
Own. . 
Own . . 
Own. . 
Tim... 
Tim... 
Tim... 


Own. , 
Col.., 
Tim.. 
Tim.. 
Col.. 

W-M. 

Col.. 

Own. 

W-M.. 

Own. 

Own. 

Own. 

Own. 
Sal.. 
Sal.. 
Tim.. 
StP.. 
Own. 
Tim  . 
Spa.. 
Own. 
CoL. 
Own. 


.S 
u. 


Met.. 
Met.. 
Fab., 
Fab.. 
Met.. 
Met.. 
Met.. 


Met., 
Met., 


Met.. 
Met.. 
Fab.. 
Met.. 
Met.. 
Fab.. 
Met.. 
Met.. 
Met.. 

Fab.. 
Met.. 

Met.. 


Col.. 
Tim.. 
Sal.. 
Tim.. 
Own. 
StP.. 
Own. 
Tim.. 
Tim. 
Tim.. 
Own. 
Col.. 


S-P.. 


Fab.. 
Fab.. 


Met.. 
Fab.. 
Met.. 


Tim.. 
StP.. 
Own. 
Tim.. 
Own. 
Own. 
Own. 
Own. 
Own. 

U.S.. 
Sal.. 

Tim.. 
Tim.. 
Col.. 
Sal.. 
Sal... 

Tim.. 
Tim.. 
Own. 
Own. 
Tim.. 


S-B. 
S-B. 
StB. 

S-B 

S-B. 
S-B 
S-B 

S-B 
3-B. 

S-B. 
S-B. 
S-B. 
3-B. 
S-B. 

S-B. 
S-B. 

s-b'. 

S-B. 
S-B. 
S-B. 

3-B. 

S-B. 

S-B. 

S-B. 

3-B 

S-B. 

S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B 

S-B. 
S-B. 
S-B. 
3-B. 
S-B. 
3-B. 

3-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
3-B. 
3-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B. 
S-B., 

S-B., 
S-B.. 
3-B.. 
S-B.. 
S-B.: 
S-B.. 
3-B.. 
3-B,. 
S-B.. 
3-B.. 
S-B.. 
StB.. 

S-B.. 
3-B.. 
S-B.. 
S-B.. 
S-B,. 
S-B.. 
3-B.. 
S-B., 
3-B.. 
S-B.. 
S-B.. 
S-B.. 

S-B  . 
S-B.. 

S-B.. 
S-B.. 
S-B.. 
S-B.. 
S-B.. 

S-B.. 
S-B.. 
S-B.. 
S-B.. 
S-B.. 
S-B... 


■< 

"ft 


'A 

F.. 
F.. 

V2 


'A 
¥1 

F.. 

F.. 


F.. 
F.. 
F.. 

F.. 
F.. 

Vi 

V2 

F.. 


Vi 

V4 

Vi 
f'.'.! 

F... 
F... 

F... 
Vi 
Vi 
Yi 
Vi 

F... 


.56 

.50 

3.87 

4.60 


.S3  a 


a£H  OK 


4.75 
1.42 
1.80 


>.75 
1.50 


5.10 
5.10 
4.66 


5.00 


4.42 
J. 42 
5  30 
4.66 
4.45 
4.80 


4.50 
4.50 
4.50 
4.08 
4.45 

5!  06 

4.66 
4.00 
4.66 
4.93 
5.10 
4.50 


4.30 
4, 36 
4.75 
4.55 
4.90 
4.50 
4.90 

4.25 

5 '06 
3.25 


HBO 


Sp. 

Sp. 
Sp. 


TA. 

Sp. 
Sp. 
Sp. 

TT. 
TA. 

Sp, 

Sp. 

Sp 

TT. 

TA. 

Sp. 

TT. 

Sp. 

TA. 

Sp. 

Sp. 

Sp. 

TT. 

TT. 

TA. 

Sp. 

TA. 


Sp.. 
Sp.. 
Sp,. 
TA. 
Sp.. 
3p.. 
Sp.. 

Sp.. 
Sp.. 
TT. 
Sp-. 
TT. 
Sp.. 


4.70 
4.90 
4.70 
3.40 
4.63 
3.77 
4.80 
4.90 
25 
4.67 

75 
75 
4.75 
4.45 
4.50 
4.50 

3. '94 


TA 

TA 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp.. 

Sp. 

TA 

Sp. 

TA 

Sp. 

Sp. 


.jjea 

-J 
2-3 


Sp. 

Sp. 

Sp. 
Sp. 
Sp. 
Sp. 

TT. 
TT. 

Sp. 

Sp. 

Sp 

TT. 

RR 

Sp. 
TT. 
RR 

Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


Sp. 
Sp. 


Sp. 
Sp. 
Sp. 
Sp. 

Sp. 
Sp. 
Sp. 

Sp. 
Sp. 


4.40 
4.50 


66 

60 

4.63 

4.50 

4.50 

4.66 
4.45 

5.06 
4.45 


Sp. 

Sp. 

Sp, 

TT. 

Sp., 

TT. 

Sp.. 

TA. 

TT. 

Sp.. 

TA. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
TA. 
Sp  . 
TT. 
Sp.. 
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American  Passenger  Car  Design  Trends 

{Continued  from  page  330) 

showing  the  variation  from  year  to  year  in  certain  impor- 
tant elements  of  design.  It  should  be  understood  that 
the  figures  used  are  arrived  at  by  computing  the  per- 
centage of  chassis  models  vi^hich,  according  to  the  statis- 
tics given  in  the  corresponding  tabulation,  employ  the 
particular  type  of  construction  in  question.  These  figures 
do  not  bear  any  relation  to  the  quantity  of  cars  produced 
which  employ  a  given  type  of  design.  For  example  they 
show  that  nearly  90  per  cent  of  the  models  listed  employ 
the  vacuum  type  of  fuel  feed,  but  Ford  and  some  other 
large  producers  who  together  make  much  more  than  half 
of  the  total  number  of  cars  built  each  year  use  gravity 
feed  fuel  systems.  The  figures  given  do  express  in  a 
sense  the  "votes"  of  the  manufacturers  in  favor  of  a  given 
construction,  each  maker  being  given  one  "vote"  for  each 
chassis  model  produced.  When  information  is  not  fur- 
nished under  a  given  head,  the  calculation  covering  this 
item  is  made  on  a  basis  which  assumes  that  those  not 
reporting  are  divided  in  the  same  proportion  as  those 
which  report.  In  other  words  the  figures  express  the 
percentage  of  "votes"  cast  which  favor  that  construction. 

The  data  on  engine  design  factors  show  but  little  varia- 
tion from  the  trend  followed  for  several  years  past.  The 
average  bore  and  stroke,  and  consequently  the  bore-stroke 
ratio,  have  varied  almost  none  since  1918.  The  percentage 
of  four-cylinder  models  has  decreased  slightly  this  year, 
while  the  proportion  of  sixes  has  increased  slightly  as  it 
has  done  for  several  years.  The  percentage  of  eights 
shows  a  slight  increase  after  having  fallen  off  steadily 
from  a  peak  in  1916.     Only  one  twelve  remains. 

There  is  a  small  gain  in  the  percentage  of  L-head  en- 
gines, which  are  used  in  64.7  per  cent  of  all  models,  and 
a  somewhat  larger  gain  in  the  proportion  of  valve-in-head 
types,  while  the  proportion  using  the  T-head  type  has 
decreased  to  less  than  one  per  cent. 

So-called  "full  pressure"  lubrication,  in  which  oil  is 
fed  under  pressure  to  the  main  bearings  and  thence 
through  holes  drilled  in  the  crank  cheeks  to  the  crankpin 
bearings,  continues  to  meet  with  favor  and  is  now  used 
on  over  47  per  cent  of  all  models,  as  against  38.6  per  cent 
last  year.  52.6  per  cent  of  models  still  use  the  ordinary 
circulating  splash  system,  or  a  combination  of  pressure 
to  main  bearings  and  splash  for  all  other  parts. 

Advocates  of  thermo-siphon  cooling  appear  to  have  lost 
some  ground  this  year  in  the  passenger  car  as  in  some 
other  fields,  while  pump  circulation  has  gained  accordingly. 
The  more  positive  action  of  the  pump  is  favored  by  some 
while  the  smaller  radiator  and  water  space  required  partly 
or  wholly  offset  the  extra  cost  of  the  pump.  This  trend, 
if  it  can  be  called  such,  is  in  keeping  with  a  similar  trend 
in  truck  and  tractor  construction. 

Turning  now  to  units  for  transmission  of  power  to  the 
wheels  of  the  car  we  find  that  tne  trend  away  from  the 
cone  and  toward  the  disk  type  continues.  94.2  per  cent 
of  models  now  have  either  single  plate  or  multiple-disk 
types,  nearly  all  of  these  being  of  the  dry  variety,  while 
the  cone  clutch  is  now  used  on  only  5.8  per  cent  of  chassis 
models.  In  general  the  larger  and  more  expensive  cars 
use  the  multiple-disk  type  while  the  lighter  and  less  ex- 
pensive cars  use  the  single  plate  type  buf  there  are  excep- 
tions in  both  classes.  The  models  using  the  single  plate 
type  number  90,  the  multiple-disk  type  57  and  the  cone 
type  only  9. 

Mounting  the  gearset  as  a  unit  with  the  engine,  which 
last  year  was  employed  by  86.1  per  cent  of  models,  is  used 
by  a  slightly  larger  proportion  this  year  but  the  gain  is 
much  less  than  for  many  years  past.  This  type  of  con- 
struction possesses  certain  advantages  from  a  manufac- 


turing and  some  other  standpoints,  but  it  is  used  in  some 
cases  at  the  expense  of  accessibility,  especially  as  regards 
the  clutch.  Whether  the  lower  rate  of  increase  in  this 
type  is  due  to  an  appreciation  of  this  fact  remains  to  l>e 
seen.  There  is  a  slight  decrease  in  the  proportion  of 
models  in  which  a  separate  amidship  mounting  is  used 
and  a  gain  in  the  small  number  which  use  a  mounting 
in  unit  with  the  torque  tube,  but  the  practice  of  mounting 
the  gearset  as  a  unit  with  the  axle,  where  it  increased 
unsprung  weight,  which  was  once  done  on  20  per  cent  of 
models  is  now  entirely  abandoned. 

Spiral  bevel  final  drives  are  rapidly  approaching  the 
point  of  universal  application,  having  superseded  all 
other  types  except  the  straight  bevel,  still  used  on  2.5  per 
cent  of  models.  It  was  interesting  to  note  how  this  dis- 
tinctively American  contribution  to  motor  car  construc- 
tion has  gained  in  favor  even  in  England  and  continental 
Europe  where  it  was  once  considered  as  more  or  less  of 
a  "freak."  Its  recognition  is  a  tribute  to  American  manu- 
facturing methods  as  well  as  to  our  inventive  genius,  for 
both  have  contributed  to  its  success. 

Last  year  there  was  scarcely  any  difference  in  the  rela- 
tive popularity  of  full  floating,  three-quarter  floating  and 
semi-floating  rear  axles.  The  three-quarter  floating  type, 
which  gained  rapidly  for  five  years  after  its  introduction 
in  1912  has  held  second  place  since  1916.  The  relative 
standing  this  year  is  as  follows:  full  floating  26.8  per 
cent,  semi-floating  39.9  per  cent,  %  floating  33.3  per  cent. 

Fuel  feed  systems  of  the  gravity  and  pressure  type 
which  once  held  the  field  alone,  have  now  been  nearly  dis- 
placed by  the  vacuum  type  which  shows  a  small  gain  over 
last  year  and  is  now  used  on  about  90  per  cent  of  all 
chassis  models,  3.2  per  cent  still  use  gravity  fuel  feed,  and 
7.0  per  cent  employ  the  pressure  type. 

The  small  increase  in  average  rated  horsepower  and  in 
piston  displacement,  both  of  which  are  a  function  of  the 
square  of  the  bore  and  of  the  number  of  cylinders,  is  due 
largely  to  the  increase  in  number  of  cylinders,  for  the 
average  bore  is  about  the  same  as  it  has  been  for  several 
years. 

Last  year  133  models  and  119  makes  were  listed.  This 
year  there  are  159  models  and  123  makes  listed.  The 
increase  in  number  of  manufacturers  is  somewhat  sur- 
prising in  view  of  the  business  depression  and  the  excess 
capacity  for  car  production.  The  greater  number  of 
models  is  due  largely  to  the  fact  that  many  new  chassis 
have  been  developed  during  the  dull  months  while  several 
older  models  are  still  listed.  Many  of  the  latter  will 
doubtless  be  retained  until  obsolete,  because  of  the  in- 
vestment in  tools  for  making  them  is  large  and  they  must 
be  used  so  long  as  the  market  can  absorb  the  product. 

The  percentage  of  chain  driven  camshafts  has  increased 
from  about  19  per  cent  last  year  to  nearly  28  per  cent 
this  year,  this  gain  being  in  line  with  efforts  to  render 
cars  more  quiet  than  formerly.  Better  methods  for  tak- 
ing up  slack  due  to  chain  wear  or  stretch  are  now  used. 

About  90  per  cent  of  the  chassis  in  which  particulars 
concerning  brake  location  have  been  furnished  have  both 
sets  of  brakes  on  the  rear  wheels,  one  set,  usually  the 
foot  brakes,  being  of  the  contracting  band  type  in  most 
cases,  and  the  other  set  internal  expanding  on  the  same 
drum.  The  remaining  10  per  cent  have  one  set  of  brakes 
on  the  rear  wheels,  these  being  foot  operated,  as  a  gen- 
eral rule,  and  the  other  set  on  the  drive  shaft,  usually  ad- 
jacent to  the  gearset.  One  car  is  now  fitted  with  brakes 
on  both  front  and  rear  wheels  as  well  as  on  the  drive 
shaft.  Comparative  figures  for  last  year  are  not  at  hand, 
but  there  is  thought  to  be  a  trend  toward  the  use  of  drive 
shaft  brakes.  The  average  gear  ratio  is  4.53  and  the 
average  wheelbase  122  in.,  both  figures  being  substan- 
tially the  same  as  last  year. 
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Export  Specifications  American  Passenger  Cars 


NAME  AND  MODEL 


American,  6 

Anderson,  "Coach-BUt"  6 

Apperson,  Beverly 

Auburn  Beauty,  6-51 

Beggs 

Buick,  22-35 

Buick,  22-49 

Buick,  22-45 

Cadillac,  61 

Champion  Four 

Champion  Special 

Chandler 

Chevrolet,  490 

Chevrolet,  F.B. 

Climber  Four 

Climber  Six 

Cole  890 

Columbia  6 

Crow-Elkhart,  63-65 

Crow-Elkhart,  L63-65 

Cunningham 

Davis,  61-67 

Dixie-Flyer 

Dodge  Brothers 

Dorris,  6-80 

Dort  19-14 

Durant,  22 

Earl 

Elgin  6-Kl 

Essex 

Ford 

Franklin 

Gardner 

Grant  Six 

H.  C.  S 


Haynes  55 

Haynes  75 

Holmes  4 

Hudson  Super-6 

Huffman 

Hupmobile  "R" 

Jackson,  6 

Jordan,  MX 

Jordan,  F 

Kissel 

Kline-Kar 

Lexington U 

Liberty  6 

Locomobile 

Maibohm 

Marmom,  34 

McFarlan 

Mercer 

Mitchell,  F5-S0 

Mitchell,  F7-50 

Moller 

Moon  6-48 

Moon  6-40 

Nash,  691-7 

Nash,  692 

National  BB 

Noma,  3C 

Oakland,  34-D 

Oldsmobile,  43-A 

Overland,  4 

Packard-Single-6 

Packard-Twin-6 

Paige  6-44 

Paterson,  22-6-52 

Piedmont,  4-30 

Pierce-Artow 

Pilot  6-65 

Porter,  46 

Premier,  6-D 

Reo,  B-T6  4U^ 

ReVere 

Roamer,  6-54-1 

Rock  Falls 

Saxon-Duplex 

Sayers  D.P 

Seneca,  L40 

Stephens,  90 

Stevens-Duryea,  E 

Studebaker,  L6 Light  Six 

Studebaker,  B6 Big  S 

Studebaker,  S6  . .- Special  Six 

Slutz-Seis 

Templar  A-445 

Velie,  58 

Vogue 

Willys-Knight  20 

Wescott,  C-38 

Westcott,  C-48 

Winther-Seis 

Winton  25 .  k 


180 

75 

100 

100 

85 

55 

70 

65 

125 

60 

60 

75 

10 

10 

100 

125 

100 

70 


Yes 

100 
63.91 
34 
125 

"76" 

50 

75 

Yes 

Yes 

85 

60 

80 

None.. 

100 

100 

100 

Yes 

70 

70 

80 
100 
100 
110 

90 

90 

75 
125 
110 
110 
135 

70 

65 

70 


65 
60 
60 
60 
100 


Yes. 


10 

'96' 
ICO 

75 
100 

60 
130 

90 

■96' 
75 
85 
90 

250 

75 

90 

65 

90 

Yes.. . 

Yes.. . 

Yes... 

Yes . . . 

125 
80 
65 

100 
51 

110 

110 
75 


.A  a 


370 
290 

i52 
169 
163 
250 


338H 
95 
148 
246 
249 
336 
225 


210 


168 

245 
318 
129 

12i 
290 

350 
380 
400 
370 
322 


295 
340 
404 
250 

246 

isi 

433 

365 
215 
264 
140 
300 
275 


449 

i24 
205 
108 
400 
447 
166 

iso 

437 


325 

277 
i48 


308 
185 

3i5 


425 


Magneto 


359 
4.50 
415 
364 
375 
314 
314 
334 
418 


382 
192 
313 
333 
347 
462 
340 
.335 
335 
640 
390 
304 


266 
350 
324 
318 
262 

389H 

308 

344 

330 

447 

486 

393 
373 
322 
390 
372 
400 
466 
350 
348 
280 
485 
314 
526 
575 
365 
374 
396 

365 
315 


539 

298 
351 
272 
457 
558 
358 
393 
288 
527 
4O6 

396 
338 
384 


276 
350 
280 
410 

268 
347 
331 
444 
336 
376 
360 
331 
388 
413 
350 
520 


Bosch. 
Bosch. 


Bosch. 


Bosch.. . . 
Bosch . . . . 
Bosch.. . . 

None 

Optional. 
Optional. 
Bosch.. . . 
Berling. . , 
Simms 


Bosch . 


Bosch 

Eisemann. 
Eisemann. 
None 


Eisemann. 

Himnis 

Bosch.. . . 
Bosch.. . . 

Si.-nms 

Splitdorf,. 
Bosch .... 


No.... 
Bosch. 
Bosch. 


Splitdorf.. 

Bosch 

Bosch 

Bosch 

Bosch 

Bosch 

Liberty... , 
Berling. . . 
Berling. . . . 

Bosch 

Simms 

Berling. . .  , 
Eisemann. 

Bosch 

Bosch 

Eisemann . 
Bosch 


Bosch. 
Bosch. 
Bosch . 


Liberty. 


Bosch . 
None.. 
None.. 
Bosch. 


Splitdorf., 


None... 
Berling. 
None... 


Bosch . 
Bosch. 
Bosch. 


Bosch.. 

Simms.. 

Bosch.. 

Berling. 

Bosch.. 

Dixie... 

Ducie... 

Delco . . 

Simms. . 

Dixie... 

Bosch.. 

Bosch.. 

Bosch.. 


1 
u 


w 


75 
35 

'55 
50 


Yes. 
Yes. 
Yes. 


S  mms 

Simms 

Eisemann... 


Bosch. 
Bosch. 


40 
40 

None.. 

Yes... 

Yes... 
60 

None.. 

'55 
85 
85 
85 


25 


45 
35 
50 
50 
None.. 

40 
50 

'so 

80 
None.. 


35 
50 
50 
50 
70 
50 
65 

None.. 
50 

None.. 

None.. 

None.. 
75 
75 

None.. 
35 

40 
40 


Yes. 
Yes. 


50 

'45 
'56 

None.. 


None.. 
None.. 

"45 
75 
35 
60 

Yes... 
Yes... 
Yes... 


35 

55 

50 

100 


Drive 


Yes... 

Yes.. . 

Yes.. . 

Yes.. . 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes.. . 

Yes... 

Yes... 

Yes.. . 

Yes.. . 

Yes.. . 

Yes... 

Yes... 

Yes... 

No.... 

Yes... 

Opt..  . 

Yes... 

No.... 

Yes.. . 

Yes... 

Yes.. . 

Yes... 

Yes... 

No.... 

No.... 

Yes... 

Yes.. . 

No.... 

Yes... 

Yes... 

No.... 

I  Yes... 

Yes.. . 

Yes.. . 

Yes... 

Yes... 

No.... 

Yes... 

Yes... 

Yes... 

Yes.. . 

No.... 

Yes.. . 

Yes.. . 

Yes... 

None. 

Opt..  . 

Opt..  . 

Yes.. . 

Yes.. . 

Opt..  , 

Opt.  , 

Opt..  , 

No.... 

Opt.. 

Yes.. . 

Yes.. . 

No.... 

No.... 

No.... 

Yes. . . 

Yes.. . 

Yes... 

No.... 

Yes... 

Yes.. . 

Yes.. . 

No.... 

No..., 

Yes.. , 

No..., 


Yes. 
Yes. 
Ye^. 
No.. 
Yes. 
Yes. 
Yes. 
Opt. 
Yes. 
Opt. 
Yes. 
Yes. 
Yes. 
No.. 
Opt.. 
Yes. 


w 


$30 

50 

None.  , 

is 

20 
"^O 
90 
5 
5 
None.. 
7 
7 
75 
75 
None.. 
None.. 


None.. 
'25 

None.. 

20 
None.. 

35 


35 
None.. 

'25 
25 


None.. 

25 
50 

None.. 

30 
None. . 

35 

'25 
None.. 
None.. 


No.... 

No.... 

None.. 

None.. 

None.. 
25 
25 


Yes. 


10 


None.. 
None.. 


10 

None.. 

None.. 

None.. 

150 


25 

25 
55 
10 
30 


Yes.. 

Yes.. 
Yes.. 


None.. 
None.. 
100 
None.. 
None.. 

iso 

75 


Wheel  Option 


Yes.. 
Yes.. 
Yes., 
Yes., 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes'. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No.. 
Yes. 
No.. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No.. 
Yes. 
Yes . 


Yee. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 


u 

a 


sioo 

100 

125 

100 

150 

55 

75 

75 

Yes... 

150 

150 

Yes.   . 

75 

75 

75 

75 

75 

75 

100 

100 

None.. 

125 

120 

225 
Yes.. . 
None.. 
Yes.. . 
50 
Yes.. . 


60 
106 

iso 

150 

Yes'.!. 

135 

100 

100 

90 

90 

125 

125 

75 

100 

275 

100 

None.. 

None.. 

150 

80 

80 

No.... 

75 

75 

100 

100 


Yes... 
65 

Yes.. . 

Yes.. . 
170 
94 
100 
100 
115 
105 
280 
125 

None.. 
None.. 


125 

85 

150 

230 

Yes.. . 

Yes... 

Yes... 

None.. 

125 

50 

100 

50 

125 

175 

ioo 


Yes. 
Yes. 
Yes. 
No.. 
Yes. 
No.. 
No.. 
No.. 
Yes. 
No.. 
No.. 


No.. 
No.. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 


Yes. 


No.. 
Yes. 
Yes. 


No.. 
Yes. 
Yes. 

No.. 


No.. 


Yes., 
Yes., 
Yes., 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No.. 
Yes. 
Yes. 
No.. 
No.. 
No.. 
No.. 
Yes. 
No.. 
No.. 
No.. 
Yes. 
No.. 
No.. 
No.. 
No.. 
No.. 
Yes. 
Yes. 
Yes. 
No.. 
Yes. 
Yes. 
No.. 
Yes. 
No.. 
No.. 
Yes. 
Yes. 


Yes. 
Yes. 


Yes. 
Yes. 
Yes. 
No.. 
No.. 
No.. 
Yes. 
Yes. 
Yes. 
No.. 


$160 

150 

125 

None 

1.50 


Yes. 


Yes. 


100 
100 
100 
1.50 
150 
150 

75 
125 
165 

50 
140 


50 


150 
35 

None.. 
250 
250 


100 
115 
115 
200 
125 
75 
100 
300 

Yes'.:. 
None.. 


90 
75 


Yes.. . 

None.. 
140 
116 

no 

None  . 
90 


170 


75 
150 

iso 

75 

200 
Yes.. . 
Yes.. . 
Yes.. . 


80 
150 

'56 
200 

300 


3  colon 

Yes 

Yes 

Yes 

3  colors 

Black 

Blue  or  gray. .. 
Green  or  gray.. 

Optional 

No 

No 

Blue  or  green... 
Black  or  green. 
Black  or  green. 

.\ny  color 

.•\ny  color 

Any  color 

Any  color 

0  color 

0  color 

Optional 

3  colors 

3  colors 

No 

Yes 

No 

3  colors 

Green  lake 

Yes 

2  colors 


Yes. 
No. 


5  colors... . 

Yes 

Yrs 

Blue 

2  colors... . 

3  colors... . 

2  colors... . 
5  colors... . 

3  colors... . 

2  colors... . 

Green 

Yes 

3  colors... . 
5  colors... . 
18  colors., 
■i  colors... . 
.\ny  color. 
.Any  color. 

4  colors 

2  colors... , 
2  colors..  , 


2  colors 

Red  or  blue... 
Gray  or  blue.. 
Gray  or  blue.. 

.^o 

.\ny  color 

Green  or  gray. 
Blue  or  red .  . . 
Green  or  blue. 

.\ny  color 

.Any  color 

.\ny  color .... 

3  colors 

.Any  color 

Any  color 


.Any  color., 
3  colors... . 
2  colors... . 
Any  color. 
.Any  color. 
Any  color. 


3  colors 

5  colors 

Red  or  blue. . . 

Opt 

Gray  or  black. 

Green 

Blue 

Maroon,  blue 
Black  or  red. . 

2  colors 

Green 


2  colors... . 
2  colors... . 
.Any  dolor. 
6  colors... . 


None. . . 
Non» . . . 

75 

30 
None. 

No... 

No 

Yes... 


No 

Yes 

Yes 

None... . 
None. 
75 


None... 

None... 
None... 
No 


Yes 

None... . 
.50 

'75 


Yes... 
100 
100 


None. 


None.. 
100 


None... . 
None., 


None... . 
None... . 
None... . 
None... . 

None.. 
None... . 


50 
No.... 
No... 
Yes. 
Yes... 
Yes. 

35 
No.  . 

25 
No.... 


Nore. 
None. 
None. 
None. 
None. 


30 


None. 
None. 
None. 


None. 


50 
50 

Yes.:. 


610xl(» 
33x4 
34i4>^ 
33x3H 

880x120 
31x4 
880x120 
34x4H 
.33x5 
32i3H 
.32x3M 
.33x4 
.30x3H 
.33x4 
.33x4 
32x4H 
33 15 

815x105 
321314 
33x4 


8A. 
SJS.. 
S£.. 
SA. 


aa. 
c.  . 

.S..S.. 
.SiJ.. 
.S.S.. 
S.S. 
8A. 
SA. 
C.  . 
S.S.. 
.S.S.. 
Si-.. 
Opt 
S.S.. 
S.S.. 


610x105 

32x4 

32x4 

33x5 

31x4 

31x4 

32x4 

33x4 
815x105 

30x3H 

32x4 

32x3H 


32x4H 
33x4 
34x4M 
34x4  H 
880x120 


32x4 
33x4 
32x4 
32x4H 

32s4H 


32x4H 

32x4 

35x5 
815x120 

32x4H 

35x5 

32i4H 
815x105 
815x120 

27i3H 

32x4 

31x4 
875x10.5 
880x120 

32x44 
880x120 

32x4 

32x4 

30x3.4 

33x44 

35x5 

32x4 

32x44 

32x34 

33x5 

32x4 

35x5 

32x44 

33x4 

32x44 
820x120 

35x5 

32x4 

13x4 

30x3>5 

33x44 

35x5 
815x105 
880x180 
SlSilOJ 

32x44 
660x115 

32x4 

32x4 

33x4 

33x4 

32x44 

33x4 

35x5 


S.S 

S.S 

S.S 

S.S 

S.S.  or  C. 

S.S. 

S.S 

S.S. 

S.S. 

c 

S.S. 

S.S 


S.S... 
S.S... 
S.S... 
3.S... 
S.S... 

s.s... 

SA.. 
S.S... 
S.S... 

s.s... 

S.S... 
S-S... 
S.S... 
S.S... 

s.s... 

S.S... 
S.S... 

s.s... 

S.S... 
Opt.. 
Opt.. 

c... 

S.S... 
Opt. 
OpL. 
Opt.. 

ss 
s.s... 

S-S... 

c... 
c.  .. 

S.S... 

s.s... 

3.S.. 
S-S... 

c... 

S.S... 
S.S... 
S-S... 


S.S.. 
S.S.. 
SA. 


S.S.. 
S.S.. 
S.S.. 
S.S.. 
S.S.. 


b.S.. 
S.S.. 

S.P.. 
S.S.. 
S.S.. 
S.S.. 

as., 
as.. 


Cord. 

Cord  .. 

Cold 

Cold. 

Fabric.. 

Cord... 

Fabric.. 

Cord. 

Cord 

Fabric 

Fabric. 

Cord.  . 

Fabric.. 

Fabric. 

Fabric. 

Fabric  . 

Fabric.. 

Cord. 

Fabric.. 

Fabric. 

Cord.  . 

Coid ... 

Cord. . , 

Corf.  . 

Cord.  . 

Fabric. 

Fabric 

Cord. . . 

Fabric  . 

Fabric. 

Fabric. 

Cord.. 

Cord.  . 

Cord. 

Fabric. 

Fabric. 

Cord.  . 

Cord 

Fabric. 

Fabric  . 

Fabric. 

Fabric. 

Cord... 

Cord... 

Cord... 

Fabric. 

Cord... 

Corf... 

Cord... 

Corf... 

Cord... 

Cord... 

Cord... 

Fabric 

Fabric 

Fabric. 

CoH.. 

Cord... 

Cord... 

Cord... 

CorJ... 

Cord.. 

Fabric 

Fabric. 

Cord... 

Cord... 


Cord.. 
Cord.. 
Fabr.. 
ICord.. 
Fabric. 
Cord... 
Cord... 
Conl.. 
Cord.. 
Op«... 
CoH.. 


Fabric 

Opt.... 

Coed... 

Coed. . . 

Cord... 

Cord.. 

Cord.. 

Cord... 

Cord... 

Cord.. 

Fabric. 

Fabric 

Cord... 

Cord... 

Cord... 

Cod.. 


Abbreviations— S.S.— Straight  side.      C— Clincher. 
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Design  Tendencies  in  British  Chassis 

Light  cars  increase  despite  lack  of  public  demand.  Overhead  valves  gain- 
ing. Unit  engine  and  gearset  construction  makes  no  headway,  but  unit 
torque  tube  and  gearset  shows  gain.  The  percentage  of  four-cylinder  en- 
gines is  much  greater  than  in  American  passenger  car  practice. 

By  M.  W.  Bourdon 


AS  will  be  gathered  from  the  accompanying  specifi- 
cation tables,  an  outstanding  feature  of  the  prod- 
ucts of  the  British  passenger  car  industry  is  the 
large  number  of  chassis  with  four-cylinder  engines 
termed  10  to  12  hp.  and  having  a  cylinder  capacity  of 
under  100  cu.  in.  The  popularity  of  this  type  of  chassis, 
which  first  gained  force  in  1919,  has  increased  remark- 
ably during  the  past  twelve  months. 

Over  50  British  manufacturers  are  interested  in  light 
cars  of  one  size  or  another,  and,  although  originally  this 
type  was  almost  monopolized  by  quite  small  manufac- 
turers, some  of  the  largest  concerns  have  now  entered  the 

field. 

British  light  cars  are  by  no  means  cheap  as  regards 
first  cost,  for  with  a  two-seated  body  and  10  hp.  engine 
the  average  price  is  in  the  neighborhood  of  £400,  or  ap- 
proximately $1,600  at  normal  rate  of  exchange.  The 
average  price  of  the  12  hp.  type,  which  signifies  an  en- 
gine of  90  to  100  cu.  in.  capacity,  is  £600  (or  $2,400)  with 
a  small  four-passenger  body.  The  popularity  of  the  light 
car  is  therefore  not  due  to  its  catalogue  price,  but  rather 
to  its  low  cost  of  running  and  upkeep  in  respect  of  fuel, 
tires,  insurance  and  taxation,  though  there  are  not  a 
few  critics  among  British  motorists  who,  as  users  of 
American  cars  of  the  Overland,  Dodge  and  similar  types, 
maintain  that  the  difference  in  running  costs  between 
the  low-priced  American  car  and  its  small  British  con- 
temporary does  not  justify  the  drawbacks  attached  to 
the  lower  powered  and  smaller  vehicle.  Be  that  as  it 
may,  there  can  be  no  question  but  that  the  light  car  in 
its  various  forms  and  sizes  has  secured  a  firm  hold,  and 
its  introduction  and  development  have  created  a  de- 
mand but  for  which  the  British  industry  would  at  pres- 
ent be  in  a  decidedly  parlous  state. 

The  full-sized  four-  and  five-passenger  car  selling  at  a 
popular  price  has  a  very  msager  representation  among 
the  products  of  British  automobil"  plants. 

Chassis  Design  Features 

Dealing  with  the  features  of  chassis  design  of  nor- 
mally constituted  passenger  cars  of  all  sizes,  the  four- 
cylinder  engine  maintains  its  popularity  and  is  repre- 
sented on  77  per  cent  of  chassis,  which  is  practically 
the  same  as  12  months  ago.  The  actual  number  of  six- 
cylinder  engines  has  slightly  increased,  though  in  per- 
centage of  the  total  this  type  shows  a  falling  off  of  3 
per  cent  due  to  the  far  larger  number  o'  two  and  four- 
cylinder  models  now  in  production.  Eight  per  cent  of 
the  total  have  two-cylinder  engines  and  13  per  cent  six 
cylinders.  Block  cast  cylinders  comprise  72  per  cent  of 
the  total,  but  include  only  two  six-cylinder  engines— the 
A.  C.  and  the  40-hp.  Napier— both  having  unit  water 
jackets  and  top  half  of  crankcase  in  aluminum  with  steel 
cylinder  liners. 


As  regards  valve  arrangement,  L-head  cylinders  are 
by  far  the  most  popular,  occurring  in  69  per  cent  of 
chassis,  but  overhead  valves  have  gained  slightly  dur- 
ing the  year  and  are  now  represented  on  24  per  cent  of 
engines.  The  push-rod  system  of  operation  for  valves 
in  the  head  now  has  favor  over  the  top  camshaft,  the 
positions  as  compared  with  last  year  being  approximate- 
ly reversed  with  push-rods  now  on  56  per  cent.  In  a 
few  cases  the  push-rods  pass  up  through  a  passage 
formed  in  the  cylinder  block,  but  the  majority  of  push- 
rods  are  exposed.  With  both  overhead  camshaft  and 
push-rod  operation  it  is  usual  to  provide  pressure  lubri- 
cation for  the  overhead  details,  but  in  certain  new  models 
the  simpler  if  less  eflScient  system  is  embodied,  namely, 
that  of  using  the  hollow  rocker  shaft  to  form  an  oil 
reservoir  replenished  by  hand. 

In  water-cooled  engines  the  pump  and  thermo-siphon 
circulation  systems  have  approximately  equal  favor,  but 
in  17  per  cent  of  pump  systems  the  pump  is  driven  by 
belt  and  in  such  cases  is  usually  located  at  the  front 
end  of  the  cylinder  water  jacket,  the  rotor  being  mounted 
on  a  rearward  extension  of  the  fan  shaft. 

Frame  Suspension 

Eighty-two  per  cent  of  British  passenger  car  engines 
are  supported  directly  in  the  main  frame  and  65  per 
cent  of  these  have  a  4-point  suspension.  Where  sub 
frames  occur,  the  majority  (68  per  cent)  also  have  a  4- 
point  support  from  the  main  frame,  and  in  very  few 
cases — either  when  the  engine  is  suspended  directly 
from  the  main  frame  or  from  a  sub  frame — is  there  any 
attempt  to  provide  flexibility  for  the  anchorages.  The 
engine  is,  therefore,  in  the  majority  of  cases  called  upon 
to  assist  in  resisting  frame  distortion. 

While  the  unit  construction  oi  engine  and  gearset  has 
increased  slightly,  this  feature  occurs  on  only  28  per 
cent  of  cars,  the  majority  (55  per  cent)  having  the  gear- 
set  amidships.  There  has,  moreover,  been  a  distinct 
increase  in  the  number  of  gearsets  mounted  at  the  front 
end  of  the  torque  tube  and  a  slight  increase  in  the  num- 
ber arranged  as  a  unit  with  the  rear  axle. 

Reverting  to  the  details  of  engine  design,  aluminum 
pistons  have  gained  slightly,  being  now  represented  on 
37  per  cent  of  cars.  Steel  pistons  appear  in  2  per  cent, 
the  remainder  being  cast  iron.  Taking  those  of  all  ma- 
terials, the  straight-sided  type  of  piston  occurs  in  88  per 
cent  of  cases,  the  slipper  piston  with  segmental  skirt 
having  failed  to  increase  in  favor  even  when  aluminum 
is  used,  in  which  event  it  would  appear  to  have  the 
greatest  theoretical  advantage. 

In  respect  of  engine  lubrication,  the  pressure  system 
in  one  form  or  another  appears  on  65  per  cent  of  engines, 
which  represents  a  small  increase  as  compared  with 
twelve  months  ago.    Actually,  however,  the  full  pressure 
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system,  in  which  the  oil  is  conveyed  by  leads  to  the  con- 
necting rod  small  end,  occurs  in  only  4  per  cent  of  cases, 
while  in  17  per  cent  the  pressure  feed  is  carried  only 
to  the  main  crankshaft  journals,  troughs  occurring  be- 
neath the  connecting  rods  to  serve  for  the  big-ends  and 
splash  to  other  interior  details.  The  simple  trough  or 
circulating  splash  system  with  catch  pits  over  the  jour- 
nals has  decreased  perceptibly  in  favor,  now  being  used 
in  only  23  per  cent  of  engines. 

British  manufacturers  generally  do  not  favor  the 
plunger  type  of  oil  pump,  and  it  is  used  in  only  19  per 
cent  of  cars,  the  gear  type  accounting  for  76  per  cent, 
while  among  the  remainder  the  flywheel  is  used  to  lift 
the  oil  to  gutters  in  one  case  and  a  disk  on  the  crankshaft 
in  another.  Seventy-three  per  cent  of  pumps  are  located 
in  the  crankcase  sump,  21  per  cent  at  the  rear  end  of 
the  camshaft,  and  only  6  per  cent  at  the  side  of  the 
latter.  It  will  be  seen,  therefore,  that  even  when  cam- 
operated  plunger  pumps  are  used  the  pump  is  generally 
located  in  the  sump,  despite  the  somewhat  lengthy  con- 
necting rod  which  this  arrangement  implies.  There  is 
no  improvement  to  record  in  regard  to  facilities  for 
cleaning  the  oil  filter,  this  operation  in  the  majority  of 
engines  still  involving  the  draining  of  the  crankcase 
and  the  removal  of  the  pump,  for  the  filter  usually  con- 
sists of  a  dome  or  cylinder  of  gauze  surrounding  the 
pump  intake. 

The  Zenith  carbureter  is  by  far  the  most  popular 
device  and  actually  appears  on  55  per  cent  of  British 
cars. 

Gravity  feed  for  the  fuel  is  the  most  popular  (53  per 
cent)  and  the  vacuum  system  has  made  but  slight  head- 
way during  the  past  twelve  months.  It  now  appears  on 
just  over  one-third  the  total  number  of  British  cars. 
Magneto  ignition  is  still  almost  universal,  appearing  on 
92  per  cent  of  cars,  on  6  per  cent  of  which  it  is  supple- 
mented by  a  battery  system,  this  combination  being  pro- 
vided by  some  of  the  makers  of  super-grade  chassis.  It 
will  thus  be  seen  that  the  battery  system  as  the  sole 
means  of  ignition  has  by  no  means  gained  the  favor 
of  British  manufacturers. 

Three-bearing  crankshafts  predominate,  this  number 
being  fitted  to  quite  a  good  proportion  of  the  smallest 
four-cylinder  engines;  but  27  per  cent  have  only  two 
bearings.  There  are  very  few  examples  of  ball  or  roller 
journals  or  big-ends,  and  those  that  occur  are  mostly 
on  two-cylinder  engines.  Three  bearings  are  used  for 
the  majority  of  camshafts  and  half  the  total,  irrespective 
of  the  number  per  shaft,  are  bronze  bushes;  white,  metal- 
lined  bushes  are  next  in  favor,  but  the  practice  of  run- 
ning the  white  metal  into  the  crankcase  housing  is  not 
in  evidence;  7  per  cent  of  camshaft  bearings  are  of  cast 
iron,  either  separate  bushes  or  integral  with  a  cast  iron 
crankcase.  For  gearsets  ball  bearings  are  used  in  over 
80  per  cent  on  both  shafts,  with  plain  bushes  occur  for 
the  pilot  in  60  per  cent,  ball  in  31  per  cent  and  roller 
the  remainder.  Wheel  bearings  and  those  supporting 
the  differential  case  are  also  mostly  of  the  ball  type 
(front  wheels  60  per  cent,  rear  76  per  cent,  differential 
86  per  cent) ;  where  rollers  occur  they  are  usually  of 
the  Timken  pattern. 

Clutch  Types 

Cone  clutches  are  still  in  the  majority,  being  repre- 
sented on  52  per  cent  of  cars;  the  dry,  single-plate  type 
has,  nevertheless,  continued  to  gain  slightly  during  the 
past  year  and  is  now  found  on  34  per  cent,  a  gain  of 
6  per  cent.  Four  out  of  ten  cone  clutches  are  of  the 
inverted  variety,  usually  with  an  internal  central  spring 
unprovided  with  adjustment.  It  need  hardly  be  said 
that  fabric  friction  material  is  generally  used  in  cone 


and  plate  clutches,  though  20  per  cent  of  the  former 
are  leather-faced  and  two  examples  are  metal-to-metal 
(aluminum  cone  to  cast-iron  flywheel)  running  in  oil. 
Multi-plate  clutches  have  slightly  increased  (12  to  14 
per  cent),  but  there  is  little  doubt,  however,  that  they 
will  in  the  near  future  be  displaced  almost  entirely  by 
the  dry,  single-plate  pattern. 

As  already  mentioned,  55  per  cent  of  gearsets  are  lo- 
cated amidships,  separate  from  the  engine.  It  may  be 
added,  however,  that  instead  of  three  and  four  speeds 
being  equally  favored  as  last  year,  fours  are  now  in 
the  minority,  repre.sented  by  46  per  cent.  On  a  percent- 
age basis  the  central  control  lever  has  lost  ground  owing 
to  the  large  number  of  new  models  having  the  lever  on 
the  right.  Numerically,  however,  the  central  lever  has 
gained  and  appears  on  26  per  cent  of  British  cars. 

The  popularity  of  the  fabric  disk  universal  joint  con- 
tinues to  increase,  but  it  does  not  by  any  means  show 
signs  of  entirely  displacing  metallic  joints;  it  is  used 
on  the  majority  of  clutch  shafts,  but  one  or  other  of 
the  metallic  types  are  still  more  usual  on  propeller 
shafts,  the  star  type  being  favored  at  the  front  end  and 
the  pot  or  sliding  block  pattern  at  the  rear  in  the  case 
of  open  shafts. 

Spiral  Bevel  Increases 

Spiral  bevel  final  drive  has  increased  appreciably,  now 
appearing  on  63  per  cent  of  cars,  but  it  has  displaced 
the  straight  bevel  rather  than  the  worm.  Straight  bevels 
have  decreased  from  28  per  cent  to  11.5  per  cent,  while 
worm  drives  above  and  below  the  axle  to  an  almost  equal 
extent  appear  on  21. ^  per  cent  of  chassis.  Brakes  on 
wheels  only  have  also  increased  slightly  in  both  number 
and  percentage  (61  to  64  per  cent),  but  no  four-wheeled 
British  car  in  production  has  front  wheel  brakes. 

Hollow  pressed  steel  wheels  with  integral  rims  and 
formed  of  two  pressings  welded  together  continue  to 
receive  most  favor,  though  they  have  receded  from  56  to 
51  per  cent.  Disk  wheels  have  increased  slightly  (20  to 
26  per  cent),  while  wire-spoked  remain  as  they  were, 
being  fitted  to  approximately  20  per  cent  of  standard 
models.     All  wheels  are  detachable. 

No  British  maker  has  yet  adopted  straight-side  tires 
for  a  model  in  production,  though  at  least  two  prominent 
firms  will  fit  them  in  place  of  the  beaded-edge  or  clincher 
variety  before  the  next  Olym.pia  show.  Of  rear  axles 
50  per  cent  are  full  floating,  the  semi-floating  variety 
occurring  on  43  per  cent  of  cars. 

For  1922  a  few  makers  have  adopted  the  Maries  cam 
steering  gear  as  standard,  but  54  per  cent  of  cars  have 
worm  and  worm  wheel  steering  gears,  24  per  cent  worm 
and  segment  and  8  per  cent  worm  and  nut.  The  rest  of 
the  manufacturers  use  the  epicyclic,  rack  and  pinion  or 
bevel  patterns. 

Assembled  cars  remain  few  rmd  far  between  among 
the  productions  of  British  plants.  Only  some  of  the 
smallest  concerns  use  stock  engines  and  even  they,  in 
approximately  40  per  cent  of  cases,  make  their  own. 
Stock  gearsets  and  back  axles  are  quite  exceptional. 
Even  steering  gears  (apart  from  the  Maries)  are  nearly 
always  made  by  the  car  manufacturer — invariably  so  in 
other  than  quite  the  smallest  of  plants. 

In  regard  to  bodywork,  the  most  favored  type  is  still 
the  open  two,  four  or  five  passenger,  though  a  dozen  or 
so  of  makers  now  provide  a  modified  folding  top  with 
side  panels  or  curtains  that  open  with  the  doors.  There 
is  but  a  very  small  demand  for  sedan  bodies  and  coupes; 
both  figure  among  the  range  of  approximately  30  per 
cent  of  makers,  but  no  maker  looks  upon  any  kind  of 
body  except  the  open  type  as  the  standard  fitted  to  his 
chassis. 
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ss.... 

ss.... 
ss.... 


LUBRICATION 


Trough.. 
Hol-Crk.. 
Hol-Crk. 
Hol-Crk.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


Hol-Crk. . 
Tr.  &  Pres 
Hol-Crk. . 
Hol-Crk. . 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Trough  .  . 
Splash    . . 

Trough... 
Trough... 
Tr.&Pres. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk. . 
Hol-Crk.. 

Tr.&Pres. 
Tr.APres. 
Tr.&Pres. 
Trough... 

Hol-Crk.. 
Hol-Crk.. 

Hol-Crk.. 
Trough... 
Trough... 
Hol-Crk.. 
Trough.. 

Tr.iPres. 

Trough.. 

Trough... 

Hol-Crk. 

Tr.&Pres. 

Hol-Crk.. 

Hol-Crk.. 

Tr.iPrcs. 
Full  Pres . 
Pull  Pres.. 

Trough.. 
Hol-Crk. 
Tr.&Pres. 

Hol-Crk. 

Tr.&Pres. 

Hol-Crk.. 

Hol-Crk. 
Full  Pres.. 


Plun.. 
Gear. 
Gear. 
Gear. 
Gear. 
Plun. 
Plun. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Plun. 
Ecce. 
Ecce. . 
Gear. 

Gear. 
Gear. 
Plun. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Plun.. 
Plun. 

Plun. 
Plun. 
Plun. 
Gear. 

Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Plun. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 

Gear. 

Plun 

Gear. 

Gear. 

Gear. 
Gear. 
Plun. 

Gear. 
Gear. 
Gear. 

Gear. 

Plun 


Claudl.. 

Solex.  . . 

Zenith    . 

Zenith    . 

Claudl.  . 

Claiidl.  . 

.... 

Zenith   . 

W.  &  P. . 

Zenith    . 

Cox  ... . 

FUEL  SYSTEM     ELECTRICAL  SYSTEM 


Zenith. 


Zenith 

Zenith 

Zenith 

Smith.. 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Zenith 

Smith.. 

Smith.. 

Cox  . . . 

Smith.. 

Own. . . 
Own. . . 
Own  . . 
Clandl 

Zenith 
Zenith 

Zenith.. 
Zenith. 
Zenith.. 
Smith.. 


Zenith. 
Zenith. 
Zenith. 


Cox. 
Cox. 


Zenith. 

Zenith. 
S.U.  .  . 
Smith.. 


Solex. 
Cox . . 


Own . . . 
Own  .  . 
Own . . . 

Zenith. 
Own .  .  . 


3 


Gr.... 
Gr.... 
Gr.... 
Gr.... 
Gr.... 
Gr.... 
Vac... 
Gr.... 
Gr.... 
Vac... 
Gr.... 
Vac... 
Vac. 
Vac  .. 

Gr.... 

Gr.... 
Gr.... 
Gr.... 
Vac... 
Vac... 
Vac  .. 
Gr.... 
Gr.... 
Gr.... 

Gr.... 
Gr.... 
Gr.... 
Vac  .. 
Gr.... 
Gr.... 
Vac  .. 
Vac  .. 
Gr.... 
Gr.... 

Vac  .. 
Pr.... 
Pr. .  .  . 
Gr... 

Vac  .. 
Pr.... 

Gr... 
Gr.... 
Gr.... 
Vac... 
Gr.... 

Vac.  . 
Vac.  . 
Gr.... 
Gr.... 
Gr... 
Vac... 

Gr.... 

Gr... 
Vac. 
Vac... 

Gr.... 
Gr.... 
Gr..  .. 

Pr... 
Gr..  .. 
Vac  . 

Gr... 
Vac... 


Mag., 
Mag. 
Mag.. 
Mag.. 
Mag.. 
Mag. 
Mag. 
Mag.. 
Mag.. 
Mag.. 
Mag.. 
Mag.. 
Mag.. 
Mag. 

Mag.. 
Mag.. 
Mag. 
Mag.. 
Mag. 
Mag.. 
Mag. 
Mag. 
Mag. 
Mag. 

Mag. 
Mag. 
Mag. 
Mag. 
Mag. 
Mag. 
Mag. 
Mag. 
Mag. 
Bat. 


Mag . . . 
Mag. . . 
Mag. . . 
Mag. . . 

Mag. . . 
M&C. 

Mag. .. 
Mag. . . 
Mag. . . 
Mag. . . 
Mag. . . 

Mag . . . 
Mag. . . 
Mag. . . 
Mag. . . 
Mag. . . 
Mag. . . 

Mag. . . 

Mag. . . 
M&B. 
Bat..  .  . 


Bat.. 
Mag. 
Mag 


M&B.. 
Mag. . . 
Mag... 

Mag . . 
M&B 


a 


c 


Belt. 

Belt. 

Belt. 

Pos.. 

Belt 

Belt 

Belt. 

Belt 

Belt. 

Pos.. 

Belt 

Belt. 

Pos. 

Belt 

Pos. 

Belt 

Pos.. 

Belt. 

Belt. 

Pos.. 

Belt 

Belt. 

Belt. 

Pos.. 


P08.. 

Pos.. 

Belt 

Belt 

Pos.. 

Pos.. 

Belt. 

Belt 

Belt. 

Pos.. 


Pos. 


Belt. 
Pos.. 
Pos.. 


Belt. 
Belt. 
Pos.. 


Pos.. 
Belt. 
Pos.. 


Belt. 
Pos. 


Belt. 
Belt. 
Belt. 
Belt. 

Pos.. 

P08.. 

Pos.. 
Belt. 
Belt. 
Pos.. 
Belt. 


Belt. 
Pos.. 
Pos.. 
Belt. 
Pos.. 
Belt. 


At    Op- 
Kxliaust 

C — Over- 


ABBRliVIATIOxXS: 

Cyliinler    Mt>ii<i:    Het — Dotachable  ;    Int — Inti'jjral. 

Cylinder    Type:    H — Valves    in    Head;    S--S;,>«.vo:    T 

po«ite    Sides  ;    L — Valves    at    Side ;    liH — Valves    at    Side, 

Over   Inlet. 

Overheart    Valve    Operation:     PR — Push     Rods 

licad   Camshaft. 

Camnliaft    i>rlve:    St  Pin-  -Strnisht   Toothed   Pinions:    Sk  Pin 

—  Skow     Toothed      Tinioiis  :      ni-.Hllent — (inverted     tooth)      Cliain  ; 

Sp  Bev— Spiral     Bcvol ;     Keecn — Triple    Kccentric    Rods ;     Sk    & 

Wni— Skew  and  Worm  Gears;  Bev  &  Cli — Bevel  Gears  and  Silent 

Chain. 

roollnR:    A-C — Air  f'oolod  :    Ther  -Thermo    Svphon. 

Itadiator  Type:  Oel     (VUular  ;   Tub    -l^ilnilnr. 

IM«ton.   Material:   CI     Cast   Iron;   .\1— Aluminum  Alloy;    St— 


Piston,  Type:    S  S— Straight   Sided;    Hr  Gl— Hour  Glass;    Slip 

—  Slippor    I  ScgiiuMital    Skirt):    Spec — Sixvcinl. 

l,iilirie:i(loii  Sy.s<ein:  Trousrh — Trouchs  Under  Conneotinsr 
K(xis  and  ("atoh  Pits  (Ivor  Main  Bearings ;  Tr  cfc  Pres — Trough 
and  Prt>s.sure.  i.<>.  Tnmiths  I'lKUn-  Connoctin^r  Rods  and  Direct  Leads 
to  Main  Roarings:  Hol-("rk-  Prilled  Crankshaft  with  Pressure 
Feed   to   Rijr-Knd   an.l    Main    HoariiiRs. 

Type    of  Oil    I'ninp:   I'lun-  -Plunger.   Oi>erated   from   Camshaft: 
Gear — Twin   Coar   Wheels:    Eeoe — Rotating   Eccentric   with   Vane; 
FIy»vh — Flywheel     Lifts    Oil    to    Galleries    and    Troughs;    Disk — 
Disk  on  Crankshaft  Lifts  Oil    to  Galleries  and   Troitghs. 
tarlMireter    Make:    Clanrtl     Claudol.    W    &    P.    S.U. 
Kiiel     I'-ee*! :    <ir    -<!ravitv:     \n»"    -Vacuum  ;     Pr — Pressure. 
Iftrnltion:    llaict' — Mjigncto:    M  Jt  B — Magneto   and    Battery;    Bat 

-  Rat  I  cry. 

Generator    l^rlve:    Pos — Positive. 

nearinf(H:    B    *    P  — Rail    and    Plain:    PI— Plain ;    B    &    R — 

Rail    and    Roller:    BI^  Ball ;    Rol— Roller. 
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Chassis  Specifications 


DP — Dry    Single    Plate;    OP — Single    Plate    in 
M    D     O— Multiple    Disk    in    Oil;    D     M— l),.v 


Clutch    Type: 

Oil  :     Con — Cone 
Multiple    Disk. 

Genrset  Ijocation 

r  A— Unit   with    Axle 
tion    Drive. 

SteerinsT     Gear    Type:    W    &    Wli — Worm    and 

Wheel  ;    W   &    ^"ea — Worm   and    Worm   ^\^leel    Se.Tinent  ; 

— Worm     and     Nut:     KU     «.t     Pin  —  Kack     and     Pinion 

Epicyclic  ;    Mnrles — Maries   0am    Ooar. 

Universal   Joint.<t:   Fab — Fabric   Disk:    S   &   P — Star   and   Pot 

Type:    F   «fe   IW — Fal)ric   Disk   and   Metal;   Pot — Pot  Twe    (metal): 

Star — Star  Tjpe   (metal)  :  I-ea — Leather   Disk;   S   &  L— Star  and 

Leather    Disk  :    M    D — Metal    Disk.  \ 

Final  Drive:  Wo — Worm   Over  Axle!  "Wn — W'orm  TT'ide'-   Axlo  ; 

S   B— Spiral    Bevel;    St    B— Straight   Toothed   Bevel;    I    G — Internal 

€ear. 


Amid — Amidship:  UE — Unit  with   Knfiine  : 
TT — Unit   with    Torque    Tube:    F  D— Fiic- 


FuU  Worm 
W  A-  \at 
;     Kpioy — 


Drive    and    Torqne:    TT— Torque   Tub* ;    Sp — Springs:    RR— 
Radius   Hods:    T    A— Torque    Arm.  ,.       „       .„     ^  ^-      x- 

Rear     Axle:    Full— Full    Floating:     %— Semi-flooOng :    >— Non- 
floating.  .  „.  »^     •  T^.     ,  IT.      » 

Brakes:    Int— Internal     Exi)anding    Shoos:    DsK— Disk :     Kxt — 
External     Contracting    Shoes    or     Band;     R    \*' — On     Rear    WTieels ; 

p    «i On    Pinion    or   Worm,    Shaft,   Fhont   or   Back    or   Aile  Casing ; 

D    S— On   Drive   Shaft  at   Rear  of   Oearse^  . 

SprinK'M:      %K — Quarter     Elliptic:      V^E — Senii-Elliptic  .     %E— 

Tlireo-quarter    Elliptic:    Trans— Transverse    Inverted    Semi-EI  iptie ; 

Cant Cantilever;     %    Dul — Two    Sui)er-imposed   Quarter    Elliptic; 

C  &   V»E — Cantilever  Fore  and  Aft  Anchored  to  Semi-BUiptic  Amid- 
ships,   at    Each    Side   of    Cliassis. 

"Wheels:   Pr  St— Hollow  Siwked   Pressed   Steel   with  Integral  Rim. 
Tire-s:    CI — Clincher;    S    S — Straight    Sided. 

'Troughs   Connected    to    Throttle. 

S'^our  Valves    Per  Cyl. 

soil    Cooled    Cylinders. 


TRANSMISSION  AND  OTHER  CHASSIS  PARTS 

CHASSIS 
DIMENSIONS 

MAKE  AND 
MODEL 

BEARINGS 

Clutch 

Gear  Set 

H 

s 

bo 

.5 

V 

>* 

H 

.s 

A 

1 
.1 

c 
B 

REAR  AXLE 

BRAKES 

.5 
ee 

1 

« 

TIRES 

_5 
1 

m 

m 

J 

w 

m 

J 

• 

S 
i 

u 

B 

.2 

m 
«• 

1 

u 

"3 

Jc 
.9 

i 

Gear  Set 

"3 

i 

< 
1. 

3 

e 
.S 

M 

4) 
« 

1 

i 
i 

Q 

ca 

e 
« 

c 

.a 

« 

1 

e 

a. 

03 

e 

1 

3 

.9 

« 

m 

V 

U 

u 
V 

O 

Hand 

Foot 

s 
s 

o 

M 

B 

.fl 

CO 

1 

.9 

c 

i 

m 

£ 
^ 

e 
.2 

% 

u 

e 

c 
.2 

« 

O 
.J 

1 

BL.... 

Bl.... 

Bl 

Bl.... 
PI.... 
B!.... 
Bl 

Bl.... 
Bl... 
Bl... 
Rol. . . 
Bl.... 

Bl... 
Bl... 
Bl  ... 
Bl.... 
Bl... 

D-P. . .  . 
D-P. . . 
D-P. . . . 
D-P. . . . 

Con 

Con 

D-P. . . . 
D-M.... 
D-M.... 
D-P. . . . 

Con 

MDO. . . 
D-P.  . .  . 
D-P. . .  . 

D-P. . . . 

Con 

D-P. . . . 
MDO. . . 

Con 

Con 

Con 

DM.... 

Con 

D-P. . . . 

Con 

Con 

D-P. . . . 

Con 

Con 

Con 

Con 

Con 

Con 

Con 

D-P. . . . 

Con 

D-P.  .  .  . 
Con 

Con 

DM.... 

Con 

Con 

Con 

Con 

Amid.. 
UA. . . 
UA... 
Amid.. 
Amid.. 
UE... 
UE... 
UT... 
UT... 
UE... 
Amid.. 
Amid.. 
UE... 
UE... 

Amid.. 
Amid.. 
UE... 
UE... 
UE... 
Amid.. 
UT... 
UE... 
Amid.. 
UE... 

Amid.. 
Amid.. 
Amid.. 
Amid.. 
UE_. .  . 
Amid.. 
Amid.. 
Amid.. 
UT... 
Amid.. 

Amid.. 
Amid.. 
Amid.. 
Amid.. 

Amid.. 
UE... 

UE... 
UE... 
UE... 
Amid.. 
FD... 

Amid.. 
Amid.. 
Amid.. 
UA... 
UE... 
Amid.. 

UE... 

UE... 
UE... 
Amid.. 

Amid.. 
Amid.. 
UE  .. 

Amid.. 
UA... 
UE ... 

Amid.. 
UA... 

4 

3 
3 
4 
4 
3 
4 
3 
3 
4 
3 
4 
4 
4 

3 
3 
4 
3 
4 
4 
4 
3 
3 
3 

3 
3 
3 
3 
3 
3 
4 
4 
3 
4 

4 
4 
4 
3 

3 
3 

3 
3 
3 
4 
F 

3 
4 
3 
3 
4 
4 

3 

3 
3 

4 

4 
3 
3 

4 
2 
4 

3 
6 

W&Nut 
W&Wh. 
W&Wh. 
W&Wh 
W&Wii' 
W&Wii" 
W&Wh- 
W&Wh- 
W&Wh- 
W  &  Seg- 

Maries . . 
W&Wh. 
W&Wh. 

W  &  Seg. 
W&Seg. 
W&Nut 
W&Nut 
W&Wh. 
W&Wh. 
W&Wh. 
W&Wh. 
W&Wh. 
Rk&Pin 

W&Seg. 
W&Seg. 
W&Seg. 
W&Wh. 
W  &  Seg. 
W&Seg. 
W&Wh. 
W&Wh. 
Rk&Pin 
W&Wh. 

W&Wh. 
W&Wh. 
W&Wh. 
W  &  Nut 

W&Wh. 
W&Wh. 

W&Seg. 
W&Wh. 
W&Wh. 
W.&Wh. 
Epicy.. . 

Fab... 

Star... 
Star... 
Fab... 
Fab... 
Star... 
Star... 
Star... 
Star... 
Ex.  Pn 
Fab... 
Star... 
F&M 
Pot. . . 

Fab.   . 
S.&P. 
Pot. . . 
S&L. 
Lea.. . 
S&P.. 
Star... 
Fab... 
Fab... 
Star... 

Fab... 
Fab... 
Fab... 
Fab... 
F&M 
F&M 
S&P.. 
Star... 

Fab.!! 

Star... 
Star... 
Star... 
Star... 

Star... 
Star... 

Fab... 
Fab... 
Fab... 
S.&P.. 

SB.... 
WO... 
WO... 
StB..  . 
SB...  . 
SB.... 
SB.... 
SB.... 
SB.... 
SB.... 
SB.... 
SB.... 
SB.... 
SB... 

SB.... 
SB.... 
SB.... 
SB... 
SB... 
SB... 
SB.... 
WO... 
SB.. . . 
WU... 

SB.... 
SB.. . . 
SB.. . . 
SB.. . . 
StB... 
StB... 
SB.. . . 
SB.... 
SB.... 
WO... 

WU... 
WU... 
WU... 
StB... 

SB.... 
SB.... 

SB.... 
SB.... 
SB... 
SB.... 
IG.... 

SB.... 
WO... 
WO... 
St.B.. 

St.B.. 
St.B.. 

SB.. . . 

WO... 
WU... 
SB.  .. 

SB.. . . 
SB.  .. 
SB.. . . 

SB.. . . 
SB... 
SB... 

St.  B. . 
SB.... 

TT... 
TT... 
TT... 
TT... 
Sp..  .  . 
TT... 
TT... 
TT... 
TT... 
TT.  .. 
RR... 
TT... 
Sp.... 
Sp.... 

RR... 

Sp.... 
Sp... 
Sp.... 
Sp.... 
Sp.. . 

TT... 

H... 
Full.. 

Int... 
Dsk. 

RW... 
P.S.... 
PS... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
DS... 
DS... 

RW... 
RW... 
RW... 
PS... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
DS.  .. 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

DS... 
DS.... 
DS... 
RW... 

DS... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 

RW... 
RW... 
RW... 

RW... 

RW.. 

RW... 

RW... 
RW... 
RW... 

RW... 
RW... 

Ext.. 
Int... 
Int... 
Int... 
Int... 
Int... 
Int.. 
Int.. 
Int.  . 
Int.. 
Int.. 
Int.. 
Int.. 
Int... 

Int... 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Ext... 
Ext.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
E.tt... 
Int... 
Int.. 
Ext  .. 

Int.. 

Ext.. 
Int.  . 
Int.. 

Int.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.  . 
Ext.. 
Ext.. 

Ext. . 

Ext.. 
Int.  . 
Int.. 

Int.. 
Int.. 
Int.. 

Ext.. 
Int.. 
Int.. 

Ext.. 
Int.. 

RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
DS... 
DS... 
RW... 

RW... 
RW... 
RW.. . 
RW... 
RW... 
RW... 
DS. . . 
DS... 
RW... 
DS... 

RW... 
RW... 
RW... 
RW... 

RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
DS... 
DS... 

DS... 

DS... 
DS... 
RW... 

RW... 
RW... 
RW... 

DS... 
RW... 
RW... 

DS... 
RW... 

14E... 
HE... 
HE... 
Cant.. 
HE... 
Cant. . 
^ant. . 
'ant. . 
Cant. . 
!^E... 
Trans. 
HE... 
HE... 
HE... 

HE... 
HE... 
HE... 
HE... 
HE... 
HE... 
Cant.. 
HE... 
HE... 
HE... 

HE... 
HE... 
HE... 
HE... 
HE... 
HE... 
HE... 
HE... 
i^E... 
HE... 

HE... 

HE... 
HE... 
HE... 

Cant. . 
Cant. . 

HE... 
HE... 
HE... 
HE... 
HE... 

HE... 
HE... 
HE... 
Cant 

Pr.St.... 
Disk. . . . 
Disk. . . . 
Pr.St.... 
Pr.St.... 
Pr.St.... 
Disk. . . . 
Disk. . . . 
Disk.... 
Disk. . . . 
Pr.St.... 
Pr.St.... 
Wood. . . 
Wood. . . 

Disk. . . . 
Pr.St.... 
Pr.St.... 
Disk. . . . 
Pr.St.... 
Wire. . . . 
Pr.St.... 
Disk. . . . 
Pr.St.... 
Disk.... 

Pr.St.... 
Pr.St.... 
Pr.St.... 
Pr.St.... 
Pr.St.... 
Pr.St.... 
Pr.St.... 
Wire.... 
Wire.... 
Pr.St.... 

Wire.... 
Wire.... 
Wire.... 
Pr.St.... 

Pr.St.... 
Wire.... 

Disk. . . . 
Pr.St.... 
Pr.St.... 
Wire.... 
Wire.... 

Pr.St.... 
Pr.St.... 
Pr.St.... 

Cl.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI 

710x90 

710x90 

710x90 

760x90 

760x90 

810x90 

820x120 

815x105 

820x120 

815x105 

650x65 

710x90 

100 
106 
106 
114 
110 
120 
120 
120 
135 
120 
96 
103 
112 
130 

99 
102 
107 

99 
116 
117 
129 

98 
109 

96 

93 

102 

99 

98 

96 

105 

124 

135 

114 

126 

132 

Var.. 

146 

91 

108 
147 

112 
110 
114 
130 
106 

108 
114 
102 

47 
46 
46 
49 
49 
52 
53 
51 
56 
56 
48 
48 
48 
56 

55 
49 
50 
46 

54 
56 
56 
46 
53 
48 

45 
45 

4o 
45 
45 
55 
54 
45 
54 

57 
57 
57 
46 

48 
56 

49 
48 
54 
56 
48 

48 
50 

48 

8H 

9 

9 

8H 

9 

9 

8 

8 

8H 

8H 

8H 

8H 

9 

9 

9 
9 

7H 
8 
10 

s" 

8H 
8 

7H 

9 
9 

8H 

9 

7H 

7H 

9 
lOJi 

6H 
10 

9 
9 

9 
7H 

9H 

■7H 
9 
9 
8 

9 
10 

9 

960 

1460 
1350 
1900 
2100 
2100 
2660 
2490 
1000 
1140 
1400 
2240 

iiso 

1460 
1000 
2350 
2300 
2300 
1000 
1220 

1170 

1570 

930 

1350 

2i66 

900 
2240 

2350 

2890 

3320 

750 

1620 
3360 

1350 

2880 
950 

1300 
2100 
1570 

A.B.C 

1 

Bl 

TT... 
TT... 
TT... 
Sp.... 
TT... 
TT... 
TT... 
TT... 
TT... 
TA... 
TT... 
Sp.... 
Sp.... 

TA... 
Sp.... 
Sp.... 
Sp.... 
Sp.... 
Sp 

4.5 
4.5 
4.5 
4.3 
4.2 
4.3 
4.7 
3.75 
4.25 
4 

Opt.. 
5.2 
3.9 

4.5 

4 

4.5 

4.25 

3.6 

3.7 

3.8 

4.4 

4.4 

4.8 

4 

4 

4.3 

4.5 

4.4 

4.4 

3.57 

4 

4.5 

4.17 

3.37 
3.5 
3.5 
4.5 

4.75 
3.6 

4.2 

A.C 

? 

Bl.... 
Bl.... 

Full..  Dsk.. 
FulL.Int... 

A.C 

Albert 

3 
4 

Bl.... 

Full.. 
Full.. 

Full.. 
FuU.. 

H... 
Full.. 

Full.. 
N.... 
Full.. 

14... 

N.... 

Full.. 
Full.. 
FuU.. 
Full.. 
FuU.. 
FuU.. 

FuU.. 
N.... 
FuU.. 

FuU.. 

FuU.. 

FuU.. 
FuU.. 
FuU.. 

Int... 
Int... 
Int.. 
Int.. 
Int... 
Int.. 
Int.. 
Int.. 
Ext... 
Ext... 

Int... 
Int.  . 
Int.  . 
Int.. 
Int.. 
Int... 
Int.. 
Int... 
Int.. . 
Int.. 

Int.. 
Int... 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int... 
Int.. 

Ext... 
Ext.. 
Ext.. 
Int.. 

Ext.. 
Int.. 

Int.. 
Int... 
Int.. 
Int.  . 
Int.. 

Int.. 
Int... 
Int.. 
Int.  . 
Ext.. 
Int.. 

Ext.. 

Int.. 

Int.. 
Int.. 

Int.. 
Int... 
Int.. 

Int.. 
Int.. 
Int... 

Int... 
Int.  . 

AM* 

,<) 

Bl.... 

Knfut  Sanderian.. . 
Argyll 

0 

Bl.... 

Bl... 
PI. . . . 
PI.... 
Bl... 
Bl... 
Rol. . . 
Bl... 
Bl.... 

PI.... 
PI.... 
Bl.... 
PI.... 
Bl... 
Bl.... 
Bl... 
Bl.... 
Bl... 
Bl. . . . 

Bl... 
Bl.... 
Bl... 
Bl.... 

Rol. . . 
Bl.... 
Bl.... 
Bl  ... 
B&R. 
Rol. . . 
Bl... 
Rol. . . 

Rol. . . 
Rol. . . 
Rol. . . 
Bl. . . . 
Bl... 
Rol. . . 
Bl... 
Bl.... 
Bl... 
Bl... 

B&P. 
B&P. 
Bl... 
Bl... 
Bl... 
Bl.... 
Bl... 
Rol. . . 
Bl... 
Bl.... 

Bl.... 
Bl.... 
Bl... 
Rol. . . 

Bl... 
Rol. . . 

Rol... 
Rol... 
Rol... 
Rol... 
Bl... 

Bl... 
B.&R, 
Bl... 
Rol. . . 
Bl... 
Bl  ... 

Bl  ... 

Bl... 
B&R. 
B&R 

Bl  ... 
Bl  ... 
Bl  .. 

Rol. . . 
Bl  ... 
Bl... 

Rol. . . 
Rol. . . 

Bl.... 
Bl.... 
Bl... 
Bl .... 
B&R. 
B&R. 
Bl  ... 
B&R. 

Bl.... 
Bl... 
Rol. . . 
Bl... 
Bl... 
B&R. 
Bl... 
Bl... 
Bl... 
Bl... 

B&P. 
B&P. 
Bl.... 
Bl... 
Bl... 
Bl... 
Bl .... 
B.&R. 
Bl... 
Bl... 

Bl... 
Bl  ... 
Bl... 
B.&R. 

Bl  . 
B.&R. 

G.&R. 
B.&". 
G.&R. 
B.&R. 
Bl  .. 

7 

Rol... 
Rol... 
Bl.... 
Rol. . . 
Rol... 
Bl.... 

Armstrong  S'lddele;. 
Armstrong  Siddeley. 

A  no!  Johnston 

Ashten  Eraiu 

Aston  Martin 

Aiulin 

Aiutin 

Bayliss  Thomas.  .. . 
Bean 

8 

9 

10 

a 

12 
13 
U 

15 
1R 

Bl.... 

PI 

Bl.... 

CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
Opt. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 

CI.. 

cl! 

CI.. 
Cl.. 
CI.. 

Cl.. 
Cl.. 
Cl.. 

Cl.. 
Cl.. 

820x120 

700x80 

760x90 

760x90 

700x80 

815x105 

820x120 

815x120 

700x85 

760x90 

710x90 

700x80 
710x90 
710.X85 
710x90 
28x3H 
28x3H 
820x120 
920x120 
710.X90 
815x105 

880x120 
880x120 
895x150 
700x80 

30x3H 
895x150 

710x90 
760x90 
815x105 
820x120 
700x  80 

710x  90 
815x105 
700x  85 
700x  85 
760x  90 
815x105 

26x    3 

700x  80 
895x135 
895x135 

710x  90 
700s  80 
710x  90 

895x150 
710x  90 
820x120 

710x  90 
895x135 

Bl. . . . 
Bl.... 
Bl.... 
Bl. . . . 

Beaxdmore< 

Belsize' 

Belsize 

Bentley- 

Blackburn 

Brhon 

Briton 

B.S.A 

Calc«lt 

17 
18 
19 

?0 

Bl.... 
Bl.... 
Bl.... 
Bl.... 

Bl.... 

TT... 

Sp.... 
Sp.... 
TT... 

Sp.... 
Sp.. .  . 
Sp.... 
Sp.... 
Sp.... 
Sp.... 
Sp.... 
TT... 
TT... 
Sp.... 

Sp.... 
Sp.... 

tt'.  ; : 

TT... 

tt... 

TT... 
Sp.... 
Sp.... 
Sp.... 
Sp.... 

Sp... 

TT... 

Sp.... 

TT... 

Sp.... 

Sp.... 

Sp..  .  . 

TT.  .. 

TT... 
TT.... 

Sp.... 

TT. '. .' 

TT. '.  . 
TT... 

Sp.... 
TT... 

TT... 
Sp.... 
Sp.... 
TT... 

Sp.... 
Sp.... 
Sp.... 
Sp.... 
Sp.. .  . 
Sp.... 

tt'.  ". .' 
TT... 
Sp.... 

Sp.... 
Sp.... 
Sp.... 
TT... 

TT... 
TT... 

TT... 
Sp.. . 

21 
22 
23 
24 

Bl... 

Calcott 

n 

B4R. 

Calthorpe 

n 

Bl.... 

Charron  Lajcack .  .  . 

Cluley 

Cluley 

Crotsley 

28 
29 
30 

Bl.... 

Bl... 
Bl... 
Bl... 
Bl... 

Bl... 
Bl... 
Bl... 
Bl... 

Rol. . . 
Bl... 

Bl... 
Bl... 
Bl... 
Bl... 
Bl... 

Bl... 
G.&R 
Bl.... 
PI.... 
Bl... 
Bl... 

Bl  ... 

PI... 

3T 

Bl. . . . 

Crossley.  . 

33 

Bl.... 

Crooch 

•^3 

Bl.... 

Bl.... 
Bl.... 
Bl.... 
Bl. . . . 

B.&R. 
Bl.... 

Bl.... 

Cabitt 

Daimler' .               . . 
Daimler' . . 

Daimler' 

Deemster 

Enfield  .MWij 

Eiuigo 

Galloway 

34 

35 

36 
37 
38 

39 
40 

41 

Bl. . . . 

Guy 

Guy 

Guy 

C.W.K 

Hampton 

H.E. 

42 

Bl.... 

Sd 

43 

Bl.... 
Bl.... 

Sp.... 
Sp. . .  . 

4.01 

44 
45 

Bl.... 
Bl 

Bl .... 
B.&R. 
Bl... 
Rol. . . 
Bl  ... 
Bl... 

Bl... 

Bl .... 
B.&R. 
B.&R. 

Bl... 
Bl... 
Bl .... 

Rol. , . 
Bl... 
Bl  ... 

Rol. . . 
Rol. . . 

Con 

DM...  . 

Con 

D-P. . .  . 
Con.  ... 
Con 

Con 

Con 

D-P  . . . 
D-P  .  .  . 

MDO. . . 

Con 

MD...  . 

D-P. . .  . 
D-P. . . . 
D-P. . . . 

Con 

Con 

W.&Seg. 
W.&Nut 
W.&Seg. 

Bev 

W.&Wh. 
W.&Wh. 

Epic 

W.&Seg. 
W.&Nut 
Maries. . 

W.&Seg. 
W.&Wh. 
W.&Wh. 

W.&Seg. 
W.&Wh. 
W.&Wh. 

W.&Wh. 
W.&Wh. 

Fab... 

Star... 
Spec. . . 
Star... 
Fab.   . 
F.&M. 

Fab... 

Fab... 
Star... 
MD... 

Pot. . . 
Fab... 
Pot. . . 

Star... 
Fab... 

Star... 

Fab... 

Star... 

TA... 
TT... 
Sp...  . 

4 

4  2 

FuU.. 
FuU.. 

y2... 

FuU.. 
FuU.. 

FuU.. 
FuU.. 

H... 
FuU.. 

H... 
FuU.. 
FuU.. 

N... 
FuU.. 

4« 

47 

Bl.... 

Hillman.  ......... 

Horstmann 

Humber 

Humber 

Jowelt 

Lagonda 

Lanchesler 
Lejland 

Marlborough 

McKenzie 

Morria   

Napier            

New  Orleacu 

New  Orleana 

Orpington 

Owen        

48 

Bl 

TT... 
Sp.... 
Sp.... 

Sp.... 

TT... 
TT 

4 

4.33 

4.33 

4.5 

4.4 

44 

Bl.... 
Bl... 

Bl... 

B.&P.. 

HE... 
HE... 

HE... 

HE... 
Cant. . 
•iE... 

HE... 
HE... 
HE... 

Cant.. 
HE... 
HE... 

ViE... 
Cant. . 

Pr.St.... 
Pr.St.... 

Pr.St.... 

Pr.St.... 
Wire.... 
Disk.... 

Disk... 
Pr.St.... 
Pr.St.... 

Wire.... 
Disk.... 
Disk... 

Pr.St.... 
Pr.St... 

105 
123 

84 

108 
141 
141 

108 
102 
102 

137 
102 
129 

96 
160 

55 
57 

45 

46 
58 
56 

48 
48 
48 

56 
50 
56 

5" 
60 

8H 
9 

8 

7 
11 

1280 
1770 

670 

50 
51 

52 

53 
54 

Rol 

Rol. . . 
Bl... 

TT... 

Sp.... 

tt'.  '. .' 

TT... 
TT... 
TT... 

Sp... 
TT.. 

3.2 

4 

4.2 
4.75 

3.7 

4 

3.25 

4.2 
3 

M 

Bl.... 

9 
8 

SH 
9 

7H 
9 

1120 
1120 
1220 

2890 
1000 
1280 

1460 
2460 

56 
57 

Bl. . . . 

Rol. . . 
Bl... 
Bl.... 

Bl... 
Bl.... 

PI... 

Rol. . . 
Bl.... 
Bl... 

Bl.... 
Bl.... 

58 

59 

60 

61 

62 
63 
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MAKE  AND 
MODEL 


M    Palladium  . 


65 
66 

67 
68 
69 
70 
71 
72 
73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 

SO 
91 
92 
93 

94 
95 
96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
107 


Phoenix. 
Phoenix . 


Rhode 

Riley 

Rollx  Royce 

RoTer 

Rover 

Ruston  Hornsby... 
Rudon  Hornsby... 

Sheffield  Simplex. 

Singer 

Singer 

Sizaire  Berwick .  . . 

Standard 

Standard 

Star 

Star 

Star 

Stroker  Squire 

St  oker  Squire .  . . . 

Sunbeam 

Sunbeam 

Sunbeam 

Swift 

Swift 


Talbot . 
Talbot . 
Talbot . 
Talbot . 


Vauxhall. 
Vauxhall. 
Vaushall. 
Vulcan  .. 
Vulcan... 
Vulcan.  . . 
Vulcan. . . 


British  Passenger  Car  Chassis 


ENGINE  AND  COOLING  SYSTEM 


Warren  Lambert.  . 

Wa»erley 

Westwood 

Wolseley 

Wolseley 

Wolseley 

WoUeley 


12 
12 
18 

9 
11 

40 
8 
12 
16 
20 

50 
10 
15 
25 
8 
11 
12 
16 
20 
15 
25 
14 
16 
24 
10 
12 

14 

16 
25 
36 

14 

25 
30 
9 
16 
20 
20 

10 
15 
12 
7 
10 
15 
20 


O  = 


.2-§ 


93  3 

93.3 

190.1 

65  3 
72.5 
453.3 
61.5 
138.9 
157.2 
226.4 

477.1 
67.4 
122.0 
275.2 
65.3 
117.0 
112.9 
180.2 
226.1 
182.8 
235.9 
118.0 
180.2 
270.4 
68.7 
121.8 

118.0 
157.2 
276.5 
235.9 

138  9 
243.0 
277.1 
125.3 
157.2 
197.2 
211.7 


93 

141 

112 

60 

77 

157 


235.9 


2J<x3% 
2?4x3% 

2^6x31^ 

2yM% 

4Hx4M 
35^x3^6 
2%x5V^ 
3ysx5% 
3'Ai5H 

mx5 

23^x3  J6 
2»i6x3% 
3Mx6% 
2%x3H 
2%x4% 
2Mx4M 
3Kx5J^ 
3Hx5J^ 
3Hx4Ji 
3}^x5^ 
2%x4?4 
3Hx5J^ 
SVsxbVs 
2Hx3H 

2%%i'A 
3)^x5H 
4  x5H 
3Kx5H 

2%x5i^ 

z%r.zy2 
3ysx5ys 

3Hx5H 

zy^xbyi 

2HxZ% 
3    x5 
2Mx45i 

zy^xzys 

2%xZ>A 

sygxsya 
mxsyg 


Det.. 

Int. 

Det.. 


Det.. 

Det.. 

Int. 

Det.. 

Det., 

Det., 

Int. 


Int.  . 

Int.., 

Det.. 

Int.  , 

Det.. 

Det.. 

Det.. 

Int. 

Int. 

Int. 

Int. 

Det., 

Det. 

Det. 

Int. 

Int. 


Det.. 
Int.  . 
Int.  . 
Int. 

Det.. 

Int. 

Int. 

Det.. 

Det., 

Det., 

Det., 


Det., 

Det. 

Det., 

Int. 

Det. 

Det. 

Int. 


L 

L 

H 


oo 


C 

C 


PR. 
PR. 


C... 
PR. 
PR. 
PR. 


PR. 


PR. 


B 


Sk.  Pin  . 
Sk.  Pin  . 
Sk.  Pin  . 


Bev.... 

Ch 

Sk.  Pin 
St.  Pin. 

Ch 

Sk.  Pin 
Sk.  Pin  . 


Ch 

St.  Pin.. 

Ch 

Sk.  Pin.. 
St.  Pin.. 

Ch 

St.  Pin.. 

Ch 

Ch 

Sk.  Pin  . 

Bev 

Ch 

Ch 

Ch 

Ch 

Ch 


Ch., 
Ch. 
Ch. 
Ch. 


St.  Pin. . 

Ch 

Ch 

Sk.&wm 
Sk.  Pin  . 
Sp.  Pin  . 
Sk  &  wm 

Ch 

Sk.  Pin  . 

Ch 

St.  Pin.. 
Bev&Ch. 
BeviCh. 
Ch 


Ther... 
Ther... 
Pump.. 

Ther... 
Ther... 
Pump.. 
A.C.... 
Pump.. 
Pump.. 
Pump.. 

Pump.. 
Ther... 
Ther... 
Pump.. 
Ther... 
Ther.. . 
Ther... 
Pump.. 
Pump.. 
Pump.. 
Pump.. 
Pump.. 
Pump.. 
Pump.. 
Ther... 
Ther... 

Pump.. 
Pump.. 
Pump.. 
Pump.. 

Pump.. 
Pump.. 
Pump.. 
Pump., 
Pump., 
Pump. 
Pump  . 

Ther... 

Ther..  , 

Pump. 

Ther.. 

Ther.. 

Pump. 

Pump. 


H 
e 

.S 


Cel.. 
Tub.. 
Tub., 

Cel.., 
Cel.. 
Cel.. 


CeL. 
Cel.. 
Cel., 


Tub. 
Cel... 
Cel... 
Cel.  . 
Tub. 
Tub. 
Cel... 
Cel... 
Cel... 
Cel... 
Cel... 
Cel... 
Cel... 
Cel... 
Tub.. 
Tub. 


Cel.. 
Cel.. 
Cei.. 
Cel. 


Cel.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Cel., 


Cel... 
Cel... 
Tub. 
Cel.. 
Cel.. 
Cel. 
Cel.. 


PISTONS 


C.I.... 
C.I.... 
C.I.... 


C.I.. 
Al.. 
Al.. 
C.I.. 
C.I. 
C.I. 
C.I. 


Al.. 

C.I. 

C.I. 

Al.. 

Al.. 

Al.. 

C.I.. 

C.I.. 

C.I.. 

Al.. 

Al.. 

Al.. 

Al.. 

Al.. 

C.I., 

C.I., 

Al.. 
C.I. 
C.I. 
C.I. 


ss.. 
ss.. 

SUp. 

ss.. 

Slip. 

ss.. 
ss.. 
ss.. 
ss.. 
ss.. 


Trnk.. 

SS. . . . 

ss.... 
ss.... 
ss.... 

Slip... 

SS 

Hr.GL. 
Hr.Gl.. 

SS 

SS 

ss 

ss 

ss 

ss 

ss 


LUBRICATION 


E 
« 

to 


Al.. 
C.I.. 
Al.. 
Al.. 
C.I.. 
C.I., 
Al.. 


C.I. 
C.I., 
C.I. 
Al.. 
C.I. 
Al.. 
Al.. 


Trough... 
Tr.&Pres. 
Tr.&Pres. 

Trough.. . 
Tr.&Pres. 
FullPres. 
Trough.. . 
Trough... 
Tr.&Pres. 
Tr.&Pres. 

Hol-Crk.. 
Tr.&Pres. 
Tr.&Pres. 
Hol-Crk. . 
Trough... 
Hol-Crk.. 
Trough... 
Hol-Crk.. 
Hol-Crk.. 
Trough... 
Hol-Crk.. 
Hol-Crk. . 
Hol-Crk.. 
Hol-Crk. . 
Hol-Crk.. 
Hol-Crk.. 

Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk. . 

Hol-Crk.. 
Hol-Crk.. 
Hol-Crk.. 
Hol-Crk. . 
Trough... 
Trough... 
ss Hol-Crk.. 


SS. 

ss. 
ss. 
ss. 

ss. 
ss. 


ss. 
ss. 
ss. 


E 

3 

a. 


Plun.  . . 
Gear. . , 
Gear.. , 

Flywh. 
.Gear . . 
Gear . . 
Ecce. . . 
Gear.. 
Gear. . 
Gear. . 


Gear. 
Gear. 
Plun. 
Gear. 
Disk. 
Gear. 
Plun. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


FUEL  SYSTEM 


3 


Zenith.. 
S.U.... 
Zenith.. 

Cox.... 
Zeph>T. 
Own . . . 
Smith.. 
Solex... 
Zenith.. 
Zenith.. 

Own. . . 
Claudl. 


Smith.. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 


SS. 
SS. 
SS. 
SS. 
SS. 

ss. 

SS. 


Tr.&Pres. 
Hol-Crk.. 
Tr.&Pres. 
Trough... 
Trough... 
Trough... 
Trough... 


Gear.. 
Gear. . 
Gear. . 
Gear.. 

Plun.  , 

Plun. 

Plun. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 
Plun. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear". 


Cla-dl.. 
Claudl.. 
Claudl.. 
Zenith.. 
Zenith.. 

Claudl.. 
Zenith.. 
Zenith.. 
Zenith., 

Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 


Gr.. 
Gr.. 
Vac, 

Gr.., 

Gr.. 

Pr... 

Gr.. 

Vac. 

Gr.. 

Gr.. 


Pr... 

Gr.., 

Vac. 

Vac. 

Gr.., 

Vac. 

Gr.. 

Vac. 

Vac, 

Vac. 

Vac. 

Vac 

Vac, 

Vac. 

Gr.. 

Gr.. 


Vac. 
Vac. 
Vac. 
Vac. 


Zenith. 
Zenith. 
Own. . . 
Own. . . 
Own. . . 
Own . . . 


ELECTRICALSYSTEM 


Mag. . . 
Mag. .. 
Mag. . . 

Mag. . . 
Mag. . . 
M&B. 
Mag. . . 
Mag. . . 
Mag. . . 
Mag. . . 

M&B. 
Mag. . . 
Mag... 
Mag. . . 
Bat.... 
Mag. . . 
Mag. . . 
Mag. .. 
Mag. . . 
Mag. . . 
Mag. . . 
Bat.. . . 
Mag. . . 
Mag . . . 
Mag. .. 
Mag. . . 


Bat.. 
Mag. 
Mag. 
Mag. 


Vac 

Mag... 

Pr 

Mag 

Pr 

Mag 

Gr 

Mag 

Gr 

Mag.... 

Gr 

Mag 

Vac 

Mag.... 

Gr 

Mag.... 

Gr 

Mag 

Vac 

Mag.... 

Gr 

Bat 

Gr 

Bat 

Vac 

Bat 

Vac 

Mag.... 

Belt.  . 
Belt.. 
Belt.  . 

Pos. . 
Belt. . 
Belt. . 
Belt. . 
Belt. . 
Belt. . 
Belt. . 


Pes.. 
Pos.. 
Pos.. 
Belt. 


P08.. 

Belt. 
Belt. 
Belt. 
Pos... 
Belt. 
Belt. 
Pos.. 
Belt. 
Belt. 

Belt. 
Belt. 
Belt. 
Belt. 

Belt. 
Belt. 
Belt. 
Pos.. 
Belt. 
Belt. 
Pos.. 


Belt. 
Belt. 
Belt. 
Belt. 
Pes.. 
Pos.. 
Foe.. 


6 

6 
12 

6 
12 
12 

» 
12 
12 
12 

12 


12 
6 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

6 

12 

12 


12 
12 
6 
12 
12 
12 


12 
12 
6 
6 
12 
12 


ABBREVIATIONS : 

Cylinder    Head:   Det — Detachable;    Int — Integral. 
Cylinder    Type:    H — Valves    in    Head;    S— Sleeve;    T— At    Op- 
posite   Sides;    L. — Valves    at    Side;    1/H — Valves    at    Side,    Exhaust 
Over   Inlet. 

Overhead  Valve  Operation:  PR — Push  Kods;  C — Over- 
head  C'amsliaft. 

Camshaft  Drive:  St  Pin — Straight  Toothed  Pinions;  Sk  Pin 
— Skew  Toothed  Pinions;  Ch-silent — (inverted  tooth)  Chain; 
Sp  Bev- — Spiral  Bevel  ;  Eccen — Triple  Eccentric  Rods  ;  Sk  & 
Wni — Skew  and  Worm  Gears  ;  Bev  &  Ch — Bevel  Gears  and  Silent 
Chain. 

Cooling':    A-C — Air-Cooled  ;    Ther — Thermo    S.vphon. 
Radiator  Type:  Cel — Oellu'.ar;  Tnh — Tubular. 
Piston,  Material:  CI — Cast  Iron;  Al — Aluminum  Alloy;   St — 
Steel. 


Pi-ston,   Type:    S  S— Straight  Sided;   Hr  Gl — Hour  Glass;    Slip 

— Slipi>er    (Segmental    Skirt);    Spec — Special. 

Liubrleation     System:     TrooKh — Troughs     Under    Connecting 

Rods    and    Catch    Pits    Over    Main    Bearings;    Tr    &    Pres — Trough 

and   Pressure,    i.e.   'XYoughs    Under   Connectin-r  Rods  and   Direct  Leads 

to    Main    Bearings;    Hol-Crk — Drilled    Crankshaft    with    Pressure 

Feed   to   Big-End   and    Main    Bearings. 

Type   of  Oil   Pnmp:  Plnn — Plunger,  Operated  from  Camshaft; 

Gear — T^vin   Gear   Wheels;    Ecce — Rotating   Eccentric   with   Vane; 

Plywli — Flywheel    Lifts    Oil    to    Galleries    and    Troughs ;    Disk — 

Disk  on  Cranksh.Tft  Lifts  Oil    to  Galleries  and   Troughs. 

Carbureter    Make:    Clandl— CTaudel.    W    &    P,    S.U. 

Fuel    Feeil:    Gr — Oravit.v  ;    A'ac — '"aoiuini  :    Pr — Pressure. 

iRTnltlon:    Mag: — Magneto;    M&B — Magneto  and   Battery;   Bat 

— Batter.v. 

Ooiie"n*or    Drive?    Pos — Prvsitive 

Benriiie-!*:    B    A    P— Bali    and    Plain:     PI— Plain ;    B    &    R — 

Bull    and    Roller;    Bl — Ball;    Rol— Roller. 


Percentages  of  Design  Features  in  British  Passenger  Cars,  1922 


Cylinder  Head 

Detachable    54  per  cent 

Integral   46  per  cent 

Cylinders  Cast 

Block   72  per  cent 

Pairs    13  per  cent 

Singly   9  per  cent 

Threes    4  per  cent 

Fours    2  per  cent 

Cylinders  Separate  or  Unit  with  Top 
Half  of  Crankcase 

Separate   82  per  cent 

Unit    18  per  cent 


Valve   Arrangement 

L  head 69  per  cent 

I  head  (overhead  valves) 24  per  cent 

Sleeve      6  per  cent 

F  head   (inlet  over  exhaust).   1  per  cent 

Overhead  Valve  Operation 

P  ish  rods  54  percent 

0 .  erhead  camshaft   46  per  cent 

Overhead  Camshaft  Drive 

Worm    25  per  cent 

Skew  pinions  17  per  cent 

Straight  bevels  17  per  cent 

Bevels  and  chain 17  per  cent 

Chain    8  per  cent 

Spiral  bevels  8  per  cent 

Eccentric  rods   8  per  cent 


Interior   Camshaft  Drive 

Chain    59 

Skew  pinions    22 

Straight  pinions   17 

Skew  and  worm 2 

Water  Circulation 

Pump    49 

Thermo    47 

Air-cooled    4 

Water  Pump  Drive 

Positive 83 

Belt    17 

Radiator  Type 

Cellular    77 

Tubular    23 


per  cent 
per  cent 
per  cent 
per  cent 

per  cent 
per  cent 
per  cent 

per  cent 
percent 


per  cent 
per  cent 
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Specifications  (Continued) 


TRANSMISSION  AND  OTHER  CHASSIS  PARTS 


BEARINGS 

Clutch 

Gear 

Set 

V 

» 

a. 

REAR  AXLE 

n 
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1 
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H 

ea 
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Bl.... 

Bl  ... 

Bl.... 

Bl... 

D-P. . . . 

IJE... 

4 

W.&Wh. 

Fab... 

SB.. . . 

Sp.... 

Sp.... 

4.66 

Full.. 

Bl.... 

Bl  . 

Bl.... 

Bl... 

Con 

Amid.. 

.3 

W.&Wh. 

Star... 

WO... 

TT... 

TT... 

4.14 

Full.. 

Bl.... 

Bl... 

Bl.... 

Bl.... 

Con 

UE... 

3 

W.&Wh. 

Star... 

SB.... 

Sp.... 

TT... 

4.2 

FuU.. 

Bl.... 

Bl.... 

Bl.... 

Bl.... 

D-P. . . . 

UE... 

3 

Epicy.... 

Fab... 

SB.... 

Sp.... 

TT... 

4.2 

N... 

61.... 

Bl.... 

Rol. . . 

B.&R. 

Con 

Amid.. 

4 

W.&Wh. 

Fab... 

SB.. . . 

Sp.... 

Sp.... 

4 

^.■.■ 

Bl.... 

Bl.... 

Bl.... 

Bl.... 
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Amid.. 

4 

W.&Nut 

S.&P. 

SB.... 

TT. . . 

TT... 

3.46 

FuU.. 

Bl.... 

Bl.... 

Rol. . . 

Bl.... 

D-P. . .  . 

UE... 

3 

R.&Pin, 

F.&M. 

WU... 

Sp.... 

TA... 

4.8 

H... 

Bl.... 

Bl.... 

Rol. . . 

Bl.... 

OP 

Amid.. 

3 

W.&Seg. 

S.&P. 

WU... 

Sp.... 

TA... 

4.37 

H... 

Bl.... 

Bl.... 

Bl.... 

Bl... 
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3 
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Fab... 

SB.... 
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TT... 

4.23 

H... 

Bl.... 

Bl.... 
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UA... 

3 

Maries. . 

Fab... 

SB.... 

TT. . . 

TT... 

4.23 

DM.... 
Con 

UT... 
UT... 

4 
3 

W.&Seg. 

Star... 
Star... 

SB.... 
SB.... 

TT... 
TT... 

TT. .. 

Bl.... 

Bl... 

B.&R. 

Bl.... 

TT... 

4.5 

Vt... 

Bl.... 

Bl.... 

B.&R. 

Bl.... 
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UT... 

3 

W.&Seg. 

Star... 

SB.... 

TT... 

TT. .. 

4 

H... 

Bl.... 

Bl.... 

Bl.... 

Bl.... 

D-P.  . . . 

Anaid.. 

4 

W.&Nut 

S.&P. 
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Sp.... 

Sp.... 

4 

^... 

Bl. . . . 

PI.... 

Bl  ... 

D-P. . .  . 

UT... 

3 

W.&Wh. 

Fab... 
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TT. .. 
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5.1 

K... 

Bl.... 

Bl.... 

Bl.... 

D-P. . . . 

Amid.. 

4 

W.&Wh. 

Fab... 
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Sp.... 

4.2 
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Bl.... 
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B.&R. 

Bl.... 

D-P. . .  . 

UE... 

3 

W.&Wh. 

Fab... 
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4.3 
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Bl.... 

Bl.... 

Bl.... 

Bl.... 

D-P. . .  . 

Amid.. 

4 

W.&Wh. 

S.&P. . 
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D-P. . . . 
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4 
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Sp.... 

4 

FuU.. 

Bl.... 

Bl.... 

Bl.... 

Bl.... 

Con 

Amid.. 

3 

W.&Wh. 
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4.5 
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Bl.... 
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4 

W.&Wh. 
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SB.. . . 
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4.26 
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Bl.... 
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3 
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Bl. . . . 
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4 

W.&Seg. 
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4 
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SB.. . . 
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3.5 
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Bl.... 
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Bl.... 
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4 

W.&Seg. 
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SB.... 
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4 
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4 
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TT... 
TA. .. 

4 
3.6 

FullV. 

Bl.... 

Bl.... 

Bl.... 

Bl... 

Bl.... 

Bl.... 

Bl.... 

Bl. . . . 

MDO. . . 

Amid.. 

4 

W.&Wh. 

S.&P.. 

St.B.. 

Sp.... 

TA... 

3 

H... 

Bl... 

Kl 

Bl... 

Con 

UT... 

3 

W.&Seg. 

star... 

St.B.. 

TT... 

TT. .. 

4 

Bl.... 
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D-P. . . . 
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UT... 
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3 

W.&Wh. 
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Epicy. . . 

S.&P.. 
S.&.P. 
Star... 

Fab... 
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St.B.. 
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tt'.  '. .' 

TT... 
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4 

4.3 
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3 

Bev 
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SB.. . . 
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3 
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UE... 

3 
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5.1 
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PI. . . . 

Rol. . . 

Rol... 
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5  25 

M... 

Rol... 
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Rol. . . 

Rol. . . 
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4 

W.&Seg. 
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TA... 
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nt. 
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nt.. 
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nt. 
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nt. 
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nt. 
nt. 
nt. 
nt. 
nt. 
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RW... 
RW... 
RW... 

DS... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
DS... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 

RW... 
RW... 
RW... 
RW... 
RW... 
RW... 
RW... 


Foot 


Int.. 
Ext.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Ext.. 
Int.  . 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Int.. 
Int.. 
Int.  . 
Int.. 
Int.. 
Ext.. 
Ext.. 

Int.. 
Int.. 
Int.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Ext.. 
Ext.. 
Int.. 

Int.. 
Int.. 
int.. 
Int.. 
Int.. 
Int.. 
Ext.. 


RW. 
DS.. 
RW. 

RW. 
RW. 
RW., 
RW., 
DS.. 
RW., 
RW., 

RW., 
RW., 
RW., 
RW.. 
RW.. 
DS.. 
RW.. 
DS.. 
DS.. 
RW.. 
RW.. 
RW.. 
DS. . 
DS.. 
DS.. 
DS.. 

RW.. 
RW., 
RW.. 
RW., 

RW., 
DS.. 
DS.. 
RW.. 
DS. . 
DS.. 
RW., 

RW., 
RW., 
RW., 
RW., 
RW., 
RW., 
DS.. 


H 


HE... 
}^E... 
Cant. . 

HE... 
HE... 
Cant.. 

HE... 
?iE... 
54E... 

Cant. . 
KE... 
Cant. . 
HE... 
J4E... 
HE... 
HE... 
%E... 
ME... 
HE... 
Cant. . 
Cant. . 
HE... 
HE... 
HE... 
HE... 

Cant.. 
Cant. . 
Cant. . 
HE... 

Cant. . 
HE... 
HE... 
C&HE 
HE... 
HE... 
HE... 

ME... 
}4Dul. 
HE... 
ME... 
ME... 
ME... 
Cant. . 


Disk. . . 
Wood. . 
Wood.. 

Pr.  St... 
Disk... 
Wire. . . 
Disk. . . 
Pr.St... 
Disk. . . 
Disk. . . 

Wire. . . 

Disk. . . 

Disk. . . 

Wire. . . 

Pr.St... 

Pr.St... 

Disk... 

Pr.St... 

Pr.St... 

Pr.St... 

Wire..., 

Pr.St... 

Pr.St... 

Pr.St... 

Pr.St..., 

Pr.St... 

Pr.St... 
Wire..., 
Pr.St... 
Wire..., 

Disk. . . 
Wire... 
Wire... 
Disk. . . 
Pr.St... 
Pr.St... 
Pr.St... 

Disk. . . 
Disk. . . 
Disk... 
Pr.St... 
Pr.St... 
Pr.St... 
Wire... 


TIRES 


CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
01.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 

CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 
CI.. 


s 

e 


.9 

in 


760x  90 
760x  90 
815x105 

700x  80 
710x  90 
895x135 
28x  3 
815x105 
81.5x105 
820x120 

895x150 

26x  3 

815x105 

895x135 

26x  3 

30x3H 

30x3H 

t,20xl20 

820x120 

815x105 

880x120 

815x105 

820x120 

820x120 

700x  80 

760x  90 

815x105 
815x105 
895x135 
880x120 

815x105 
880x120 
820x120 
710x  90 
815x105 
820x120 
820x120 

700x  80 


CHASSIS 
DIMENSIONS 


760x  90 
26x  3 
710x  90 
815x105 
820x120 


•r 

« 

m 

ea 


111 

96 

126 

102 
108 
144 
88 
116 
117 
126 

150 

96 

117 

141 

102 


108 
129 
129 
117 
127 
118 
124 
136 
90 
108 

118 
121 
133 
139 

116 
120 
114 
108 
123 
123 
128 

96 
120 
110 
97 
99 
118 
137 


48 
50 
56 

46 
48 
56 
46 
50 
56 
56 

56 
48 
52 
53 


54 
48 
56 
56 
52 
56 
51 
57 
57 
45 
48 

49 
53 
56 
56 

50 
56 
54 
48 
56 
56 
56 

44 
50 
49 
44 
46 
52 
54 


10 

9 

10 

8 

9 
10 

8 

7 

9 
10 

10 
8 
9 
8H 


9 

8 

8H 

7H 

7 

9H 


1.3.50 
1220 
1850 


1120 
3360 
670 
1680 
2240 


2800 


1570 
2300 
2410 
2110 
1900 


7H 

1230 

8H 

1570 

9 

1680 

10 

2890 

10 

3000 

3000 
2680 


MAKE  AND 
MODEL 


Palladnun 
Phoenix.  . 
PhMnix .  . 


Rhode 

Riley 

RoUi  RoTce 

RoTer 

RoTer 

Ruston  Horniby  . . 
Riuton  Horniby... 

Sheffield  Simplex 

Singer 

Singer. 


Siuire  Berwieh. 

Standard      

Standard 

Star 

Stw 

Star 

Stroker  Squire.  . 
Siroker  Sqnire.  . 

Sunbeam 

Sunbeam 

Suubeam 

Swift 

SwiJt 


Talbot. 
Talbol. 
Taftol. 
Takoi. 


Vauihall 
Vaoxhall. 
VauxhaU. 
Vulcan  . 
Vulcan. . . 
Vulcao  . 
Vulcan 


7H    950  Warren  Lamberi. 
9      16S0  Waverley 


2060  West  we 
784JWo'.sele7. 

lOOOlWelseley. 
7H  1680  WoUeley. 
6H,2Uu  WaUeler. 


7H 

7 

7 


M 
65 
M 

67 

68 
69 
70 

71 

72 
73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 


90 
91 

92 
93 

94 
95 
96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
407 


Clatcli  Type:  D  P— Dry  Single  Plate;  O  P— Single  Plate  In 
Oil ;  Con— Cone ;  M  D  O — Multiple  Disk  in  Oil ;  D  M— D17 
Multiple  Disk. 

Gearset  Location:  Amid — Amldship;  U  E — Unit  witii  Engine; 
U  A — Unit  with  Axle  ;  U  T — Unit  with  Ty)rque  Tube  ;  F  D — Fric- 
tion   Drive. 

'steerinK  Gear  Type:  W  &  "WTi — Worm  and  Full  Worm 
Wheel ;  W  &  Seg — Worm  and  Worm  Wheel  Segment ;  W  &  Nut 
— Worm  and  Nut;  Rk  &  Pin — Rack  and  Pinion;  Epicy — 
Epicyclic  :    Maries — -Maries   Cam    Gear. 

Universal  Joints:  Fab — Fabric  Disk;  S  &  P — Star  and  Pot 
Type;  F  <fe  M — Fabric  Disk  and  Metal;  Pot — Pot  Type  (metal); 
Star — Star  Type  (metal)  ;  Lea — Leather  Disk;  S  &  L — Star  and 
Leather    Disk ;    M    D — Metal    Disk. 

Final  Drive:  W  O — Worm  Over  Axle;  W  U — Worm  Under  Axle; 
S  B — Spiral  Bevel;  St  B— Straight  Toothed  Bevel;  I  G — Internal 
Gear. 


Drive    and    Torque:    TT— Torque   Tube;    Sp — Springs:    RR— 

Radius  Rods ;    T  A — Torque  Ann. 

Rear  Axle:  Full — Full  Floating,  y^ — Semi-floating;  X — Xon- 
floating. 

Itrakes:  Int — Interna'.  Expanding  Shoes;  Dsk^ — Disk;  Ext — 
External  C-ontraetiixg  Si.oes  or  Band;  R  W — On  Hear  Wheels; 
P  S — On  Pinion  or  Worm,  Shaft,  Front  or  Back  or  Aile  Casing; 
D    S — On  Drive   Shaft  at   Rear   of   Gearset. 

Spring-s:  %E— Quarter  Elliptic;  %E — Semi-Elliptic;  %E — 
Three-quarter  Elliptic:  Trans — Transver.'se  Inverteil  Semi-EIlii  tic ; 
Cant — ^Cantilever;  14  Dul — Two  Super-imposed  Quarter  Elliptic; 
C  &  %E — Cantilever  Fore  and  .\ft  Anchored  to  Semi-Elliptic  Amid- 
ships,   at    Each    Side   of   Cihassis. 

AVlieels:  Pr  St — Hollow  Spoked  Pressed  Steel  with  Integral  Rim. 
Tires:    CI — Oincher  :    S    S — Straight    Sided. 

'Troughs   Connected   to    Throttle. 

SFour  Valves   Per  (3yl. 

30il    Cooled    Cylinders. 


Radiator  Casing  Material 

Sheet  brass    60  per  cent 

White  metal   32  per  cent 

Cast  aluminum   6  per  cent 

Sheet  steel  casing 2  per  cent 

Engine  Mounting 

In  main  frame 82  per  cent 

In  sub  frame 18  per  cent 

Suspension  in  Main  Frame 
4  point  65  per  cent 

3  point 35  per  cent 

Suspension  in  Sub  Frame 

4  point 100  per  cent 

Sub  Frame   Support 

4  point 68  per  cent 

6  point 16  per  cent 


3  point 10  per  cent 

8  point 6  per  cent 

Pistons,  Material 

Cast  iron    61  per  cent 

Aluminum    37  per  cent 

Steel    2  per  cent 

Type 

Straight  side   88  per  cent 

Hour-glass   6  per  cent 

Slipper   5  per  cent 

Ricardo  trunk    1  per  cent 

Scraper  Ring 

None    56  per  cent 

In  skirt   23  per  cent 

Above  pin    16  per  cent 


No.  of  Rings 

3   63  per  cent 

2   29  per  cent 

4   6  per  cent 

5   1  per  cent 

6   1  per  cent 

Wrist  Pin  Fixing 

Floating    34  per  cent 

In  piston  bosses 41  per  cent 

In  connecting  rod 25  per  cent 

Engine  Lubrication 

Pressure    54  per  cent 

Trough    23  per  cent 

Trough    and    pressure 17  per  cent 

Full  pressure   4  per  cent 

Splash  2  per  cent 

(Continued  on  page  388) 
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The  Trend  in  French  Passenger 

Car  Design 

Four  cylinder  models  predominate.  Vacuum  fuel  feed  used  on  all  except 
small  cars.  Four  speed  transmissions  on  73  per  cent  of  models.  Four 
wheel  brakes  on  one-fourth  of  cars.     Specifications    show    design    details 

By  W.  F.  Bradley 


THE  French  passenger  car  specifications  show  69 
makers  producing  135  models,  this  comprising  the 
entire  French  industry  with  the  exception  of  cycle 
car  manufacturers  of  comparatively  small  importance.  One 
model  only  is  produced  by  30  makers ;  two  models  are  built 
by  24  firms;  8  firms  have  three  models,  and  7  have  four 
or  more  different  types.  This  enumeration  only  covers 
French  passenger  cars. 

The  battle  of  the  cylinders  has  been  won  by  the  "four." 
Out  of  135  models  comprised  in  the  list  106,  or  78.5  per 
cent,  have  an  engine  with  four  cylinders.  It  should  be 
noted,  too,  that  these  comprise  all  the  big  production  jobs, 
there  being  only  one  maker  in  France  who  attempts  to 
supply  a  medium  priced  car  with  more  than  four  cylin- 
ders. The  six-cylinder  engine  comes  next  on  the  list,  with 
13.33  per  cent,  practically  all  these  being  high  grade  jobs 
produced  in  limited  quantities.  There  has  been  a  revival 
in  the  eight-cylinder  engine  of  the  line-ahead  type,  these 
now  representing  by  5.18  per  cent.  It  should  be  noted 
that  there  has  been  no  increase  in  the  number  of  eight- 
cylinder  V  engine,  the  only  makers  being  De  Dion  Bouton, 
with  two  models,  and  Talbot-Darracq  with  one  model. 
Both  these  firms  also  produce  four-cylinder  cars.  There 
is  only  one  twelve-cylinder  car  on  the  list,  this  being  the 
high  grade  Voisin.  The  single-cylinder  has  also  a  single 
representative  if  cycle  cars  are  ignored,  and  there  are 
only  two  cases  of  twin-cylinder  engines.  It  is  worth  noting 
that  even  for  very  small  cars  there  is  a  tendency  to  use 
a  small  four-cylinder  in  preference  to  a  twin. 

The  L-head  engine  is  at  the  top  of  the  list  with  68.1 
per  cent,  followed  by  the  I-head  with  24.44  per  cent;  of 
these  latter  63.6  per  cent  have  the  camshaft  in  the  base 
chamber,  the  valves  being  operated  by  concealed  push  rods 
in  the  cylinder  block,  and  36.4  per  cent  have  an  overhead 
camshaft. 

Poppet  Valves  Dominate 

Sleeve  valve  engines  are  represented  by  7.4  per  cent. 
These  comprise  the  Knight  engine  and  other  types  of 
sleeves.    The  poppet  valve  engine  dominates  the  field. 

Water  circulation  by  means  of  a  pump  is  found  on  59.2.') 
per  cent  of  French  cars,  with  thermo-siphon  cooling  on 
40  per  cent.    Only  one  car  is  air  cooled. 

Few  automobile  makers  now  fit  thoir  own  carbureter. 
Vacuum  fuel  feed  holds  the  field,  tht  gravity  type  beiny 
found  only  on  small  cars  which  can  arry  the  tank  on 
the  dash.    Pressure  tanks  are  very  little  used. 

An  important  fight  is  in  progress  between  magneto  and 
battery  ignition.  The  former  has  been  designated  on  the 
list  as  Delco,  for  in  every  case  where  the  magneto  has 
been  abandoned  this  move  has  been  made  in  favor  of 
Delco  apparatus.  Under  this  count  there  is  a  percentage 
of  85.2  engines  with  magneto  ignition  and  14.8  per  cent 
with  Delco  ignition. 


Unit  construction  of  engine  and  gear  box  has  made 
remarkable  progress,  if  it  is  remembered  that  in  1914  it 
was  very  rarely  employed  and  is  now  to  be  found  on  55.5 
per  cent  of  French  cars.  The  midship  position  of  the 
gearbox,  which  constitutes  a  separate  unit  from  the  en- 
gine, is  represented  by  42.2  per  cent.  There  are  only  three 
cars  with  the  change  speed  mechanism  in  the  rear  axle, 
the  proportion  being  2.2  per  cent. 

Transmission  Trends 

Four-speed  transmissions  retain  the  enormous  major- 
ity of  73.3  per  cent,  compared  with  25.9  per  cent  for 
three-speed  transmissions.  There  is  only  one  car,  repre- 
senting 0.8  per  cent,  with  a  two-speed  transmission. 

Spiral  bevel  drive  has  almost  driven  out  all  other  sys- 
tems, for  it  is  represented  by  60  per  cent,  compared  with 
32.5  per  cent  for  straight  bevel.  Worm  driven  rear  axles 
are  only  2.2  per  cent;  internal  gear  drive  is  represented 
by  2.9  per  cent,  these  being  four  cars  from  the  same  maker. 
Other  types  of  gear  are  the  "chevron"  or  herringbone, 
used  by  Cirtoen  and  Mors.  The  spiral  bevel  would  have 
a  still  greater  following  were  it  not  that  several  of  the 
smaller  makers  do  not  possess  the  plant  necessary  for 
cutting  these  gears. 

The  old-established  system  of  a  brake  on  the  trans- 
mission and  a  pair  on  the  rear  wheels  still  heads  the  list 
with  51.1  per  cent  of  the  whole.  In  practically  all  these 
cases  the  transmission  brake  is  foot  operated  and  the 
rear  wheel  brakes  are  applied  by  hand.  The  great  change, 
however,  is  the  adoption  of  brakes  on  both  front  and  rear 
wheels  for  24.4  per  cent  of  French  models.  Some  of  these 
cars  also  have  a  hand  operated  transmission  brake,  but 
this  is  merely  to  comply  with  the  law  calling  for  two  inde- 
pendent braking  systems.  Otners  meet  this  requirement 
by  a  foot  control  for  the  four  brakes  and  an  independent 
lever  control  for  the  rear  wheel  brakes  only.  Brakes  on 
the  rear  wheels  only,  the  great  majority  of  these  being 
side  by  side,  are  also  24.4  per  cent  of  the  whole.  This 
braking  system  has  grown  in  popularity  since  the  adop- 
tion of  unit  construction  of  engine  and  gearbox. 

Although  gaining  ground,  the  detachable  head  is  still 
in  a  minority  compared  with  the  fixed  head,  the  per- 
centages being  68.8  for  the  fixed  and  31.2  for  the  detach- 
able. Delahaye,  who  took  up  the  detachable  head  with 
valve  caps  two  years  ago  has  abandoned  it  in  favor  of 
a  fixed  head,  and  one  of  the  Talbot-Darracq  models  has 
been  changed  from  detachable  to  fixed  head.  On  the 
other  hand  a  new  type  brought  out  by  this  firm  has  de- 
tachable head. 

The  figures  covering  wheels  should  be  examined  with 
a  certain  amount  of  circumspection,  for  while  the  big 
makers  standardize,  many  of  the  smaller  firms  have  no 
settled  policy  and  will  furnish  the  type  of  wheel  re- 
quested by  the  client. 


Specifications 
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Trend  in  Truck  Design  as  Revealed 
by  Specifications  for  1922  Models 

Out  of  494  models  listed,  138  are  of  1  to  IV2  tons  capacity,  145  are  2 
to  2V2  tonners  and  95  are  3  to  3V2  tonners.  Wide  use  of  more  or  less 
standardized  components  is  reflected  in  great  uniformity  of  specifications. 
Tendency  to  four-speed  gearset.    Worm  drive  still  most  popular  type. 


1 


TRUCKS  of  IV2  tons  capacity  are  still  the  most  popu- 
lar size,  but  the  number  of  2V2-ton  models  listed 
this  year  is  nearly  as  great,  the  figures  being  82 
and  81  respectively.  Twenty-eight  per  cent  of  the  494 
models  listed  are  of  1  to  iy2  tons  capacity,  29  per  cent 
2  to  2V2  tons,  and  19  per  cent  3  to  3V2  tons.  The  remain- 
ing 24  per  cent  are  divided  as  follows:  4  and  5  ton,  16 
per  cent;  6  to  15  ton,  4  per  cent;  1/2  and  %  ton,  4  per 
cent. 

There  are  few  pronounced  changes  to  be  noted  in  con- 
nection with  the  detailed  specifications.  This  would  seem 
to  indicate  that  truck  design  is  becoming  more  and  more 
nearly  standardized.  It  is,  of  course,  a  well  known  fact 
that  a  very  large  percentage  of  makes  of  American  built 
trucks  are  assembled  from  more  or  less  standard  parts 
which  can  be  made  in  sufficiently  large  quantities  to 
make  it  possible  for  the  parts  maker  to  sell  them  as  a 
rule  for  a  lower  price  than  that  at  which  individual  truck 
manufacturers  can  make  them.  Since  the  standardized 
units  themselves  are  quite  similar  in  many  cases,  it  is 
obvious  that  when  a  comparison  is  made  on  a  basis  of  the 
total  number  of  models  listed  the  satus  of  the  parts  mar- 
Icet  will  be  reflected.  If  a  comparison  could  readily  be 
made  on  a  basis  of  the  number  of  trucks  in  use  employing 
a  given  type  of  construction  produced,  some  quite  different 
comparisons  would  be  obtained.  For  example,  the  Autocar 
Co.  and  the  International  Motor  Co.,  who  build  the  Mack 
truck,  use  types  of  final  drive  which  have  proved  highly 
successful  but  which  are  not  very  generally  marketed  if 
made  at  all  by  parts  makers,  and  are  therefore  seldom 
seen  in  trucks  assembled  from  standard  Component  parts. 
The  companies  mentioned,  however,  are  among  the  largest 
producers  of  trucks,  so  that  a  comparison  which  takes 
volume  production  into  consideration  would  be  quite  dif- 
ferent from  the  comparison  here  given. 

The  percentage  figures  which  follow  have  been  com- 
puted by  dividing  by  the  number  of  models  on  whicli 
questionnaire  returns  were  received,  the  number  which 
reported  the  use  of  a  certain  type  of  construction.  For 
example,  of  the  494  truck  models  listed,  401  reported  the 
use  of  a  pump  for  water  circulation,  77  reported  the  use 
of  thermo-siphon  circulation,  and  16  failed  to  give  data 
under  this  heading,  leaving  478  on  which  returns  were 
complete,  so  far  as  this  item  is  concerned.  Of  this  num- 
ber, the  401  which  employ  pump  circulation  are  83.9  per 
cent  of  the  total  reporting  under  this  heading,  while  77 
compose  the  remaining  16.1  per  cent  of  the  total  reported. 

The  statistics  here  given  indicate  relatively  little  change 
in  engine  design;  76.5  per  cent  employ  block  cast  cylin- 
ders, this  proportion  being  exactly  the  same  as  last  year. 
There  is  a  slight  gain  in  the  number  using  pair-cast 
cylinders,   while  the  separately   cast  cylinder  has   disap- 


•See  charts  of  page  362  for  graphical  presentation  of  design  trends. 


peared  entirely  on  all  engines  except  the  two-cylinder 
Autocar,  which  is  the  only  American  truck  listed'  which 
does  not  use  a  four-cylinder  engine. 

In  respect  to  clutch  design  the  trend  away  from  the 
cone  and  toward  the  disk  type  continues.  Only  2  per 
cent  of  the  models  listed  use  cone  clutches,  while  98  per 
cent  use  either  the  multiple  disk  or  single  plate  type.  Of 
the  483  in  which  specific  information  regarding  the  clutch 
is  given,  376  use  the  dry  multiple  disk  type,  8  the  multiple 
disk  in  oil,  89  the  single  plate  type  and  10  the  cone  clutch. 

The  number  of  models  using  gravity  fuel  feed  are  sti'.l 
in  the  majority,  but  the  advocates  of  this  system  continue 
to  lose  ground,  while  the  use  of  vacuum  feed  is  increas- 
ing. There  are  still  a  few  makers  who  employ  pressure 
feed,  but  the  percentage  is  slightly  less  than  last  year. 

For  several  years  there  has  been  but  slight  change  in 
the  percentage  of  cooling  systems  using  pump  and  thermo- 
siphon  circulation,  and  there  is  less  change  this  year  than 
last.  About  one-sixth  of  the  models  listed  have  thermo- 
siphon  systems,  and  the  bulk  of  these  are  in  the  light 
higher  speed  class  of  chassis. 

The  trend  toward  the  use  of  gearsets  with  a  greater 
number  of  speed  changes  continues.  Over  62  per  cent  of 
models  have  four  speeds,  as  against  57.4  per  cent  last 
year.  The  percentage  using  three-speed  gearsets  has  re- 
duced from  40  to  34.3.     12  trucks  have  5  or  more  speeds. 

There  is  a  slight  increase  in  the  proportion  of  trucks 
using  unit  powerplants,  due,  no  doubt,  to  the  fewer  num- 
ber of  parts  and  consequent  simplicity.  This  construc- 
tion is  sometimes  used  at  the  expense  of  accessibih,.  an 
argument  which  accounts  in  part  for  the  continued  use  of 
amidship  gearset  mounting  on  nearly  half  the  models. 

In  respect  to  the  type  of  final  drive  the  figures  show  a 
further  increase  in  the  percentage  of  models  using  the 
worm,  but  it  is  worthy  of  note  that  at  least  three  of  the 
oldest  and  largest  truck  manufacturers  who  make  their 
own  rear  axles  prefer  other  types  of  final  drive.  The  gain 
in  the  percentage  of  models  usi\.g  the  worm  type  of  final 
drive  appears  to  have  been  made  at  the  expense  of  all 
other  types  except  the  bevel  gear,  which  is  quite  generally 
used  on  the  lightest  trucks.  The  percentage  of  models 
using  this  type  of  gear  is  still  small  but  is  slightly  larger 
than  last  year. 

Metal  wheels  are  still  gaining  slightly  in  popularity, 
although  the  rate  of  increase  is  much  less  than  in  other 
years,  but  nearly  63  per  cent  of  all  models  are  still 
equipped  with  wood  wheels.  Of  the  metal  wheels  about 
90  per  cent  are  cast  steel. 

For  three  years  past  over  70  per  cent  of  models  have 
been  equipped  with  pressed  steel  frames,  the  percentage 
increasing  slightly  each  year.  This  year  69.5  per  cent  of 
models  have  pressed  steel  frames  as  against  73.6  per  cent 
last  year.  The  percentage  using  rolled  section  frames 
has  shown  a  corresponding  increase  from  26.4  to  30.3. 
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THE  AUTOMOBILE 


Specifications  of 


Make  and  Model 


Acason H 

Acason L 

Ace C 

Ace A 

Acme G 

Acme B 

Acme F 

Acme A 

Acme AC 

Acme. C 

Acme E 

Akron  Multi-Truck. .  .20 

American 25 

American 40 

American 50 

Armleder 20 

Armleder HW 

Armleder KW 

Atco B 

Alco A 

Adas MD 

Atterbury 20R 

Afterbury VCX 

Atterbury 7DX 

Atterbury 8E 

Autocar 21F 

Autocar 27H 

Autocar 26B 

Available n\\ 

Available H2H 

Available H3M 

Available H5 

Avery 


Belmont D 

Bessemer G 

Bessemer H2 

Bessemer J2 

Bessemer K2 

Big  Four K 

Brinton F2H 

Brockway. .'.E 

Brockway SK 

Brockway K5 

Brockway R4 

Brockway T4 

Bridgeport A 

Bridgeport B 

Bridgeport C 

Case JI 

Chevrolet G 

Chicago CIH 

Chicago C2i^ 

Chicago C3H 

Chicago D5 

Climber A 

Clydesdale 18 

Clydesdale 20 

Clydesdale 42 

Clydesdale 65X 

Clydesdale 90 

Clydesdale 120B 


150 
180 
144 
156 
130 
130 
141 
148 
156 
168 
180 
133< 
158 
158 
174 
148 
148 
156 
132 
150 
130 
144 
1531 
167' 
167i 
97 
114 
156 
147 
152 
176 
190 
129 

144 
124 
144 
158 
175 
124 
156 
135 
145 
153 
164 
174 
146 
156 
170 

144 
120 
144 
156 
156 
156 
146 
136 
136 
146 
163 
170 
176 


TIRE  SIZE 


o 
u. 


36x4 

36x5 

34x3^ 

36x4 

35x5* 

34x3J 

34x3i 

36x4 

36x4 

36x5 

36x6 

34x5' 

36x4 

36x5 

36x5 

34x3^ 

36x4* 

36.X5* 

34x5* 

36x4* 

32x4ip 

34x3i 

36x5 

36x5 

36x5 

34x4 

34x5 

34x6 

36x3^ 

36x4 

36x5 

36x6 

34x5p 

34x3^* 

34x3* 

36x3J 

36x4 

36x5 

36x7 

36x4 

35x5p 

36x4 

36x4 

36x5 

36x6 

34x3^ 

36x4 

36x5 

36x6p 

31x4p 

36x3i 

36x4 

36x5 

36x6 

36x6* 

34x5 

34x5p 

36x3i* 

36x4 

36x5 

36x6 


36x4d 

36x5d 

34x5d 

36x4d 

35x5* 

34x5 

34x5 

36x7 

36x7 

40x5d 

40x6d 

34x5* 

36x4d 

36x5d 

36x5d 

34x5* 

36x7* 

36x5d* 

36x6* 

36x8* 

32x4Jr 

34x5 

36x4d| 

40x5d^ 

40x6^ 

34x6 

34x7 

36x12 

36x5  i 

36x8 

40x5d 

40x12 

34x5p 


ENGINE 


Wau.. 
Wau.. 
Buda. 
Buda. 
Cont.. 
Cont.. 
Cont.. 
Cont.. 
Cent.. 
Cont.. 
Cent.. 
Hink.. 
Wis... 
Wis... 
Wis... 
Buda.. 
BorC. 
BorC. 
Buda. 
Buda. 
Lye . . . 
Cont.. 
Cont.. 
Cont.. 
Cont.. 
Own. . 
Own. . 
Own. . 
Her... 
Her. . . 
Her... 
Her... 
Own. . 


J,    CO 


34x6* 

Buda... 

34x4* 

Cont.... 

36x55 

Cont.... 

36x4d 

Cont.... 

36x5d 

Cont.... 

36x10 

Buda... 

36x7J 

Cont.... 

35x5r 

Buda... 

36x6J 
36x8r 

Cont.... 

Cont.... 

36x10 

Cont.... 

40x6d 

Cont.... 

34x61 

Buda. . . 

36x4d 

Buda. . . 

36x10 

Buda... 

f~ 

38x7r 

Own. . . . 

34x4^ 

Own 

36x5r 

Her 

36x7' 

Her 

36x10 

Her 

40x12 

Her 

38x7* 

H-S 

34x5p 

Cort.... 

34x5p 

Cont.... 

36x6* 

Cont.... 

36x4d'' 

Cont.... 

40x5d! 
40x6dJ 

Cont.... 

Cont.... 

¥Vr 

4-4|x5J 

4-4ix5i 

4-3ix5J 

4-4ix5^ 

4-3ix5 

4-3Jx5 

4-3 Jx5 

4-4Jx5i 

4-4Jx5i 

4-4ix5i 

4-4ix6 

4-4    hi 

4-4x6 

4-4^x6 

4-4ix6 

4-35x5J 

4-4|x5i 

4-4^x5i 

4-3|x5i 

4-4ix5J 

4-3ix5 

4-3^x5 

4-4|x5} 

4-4^x5i 

4-4|x6 

2-4Jx4^ 

4-4x5i 

4-4^x5^ 

4-4x5i 

4-4x5i 

4-4^x5^ 

4-5x6 

4-3x4    I 

4-4jx55 

4-3^x5    I 

4-3Sx5    \ 

4-4Jx5i 

4-4^x5^ 

4-4ix6< 

4-4ix5iT 

4-3fx5i; 

4-4ix5i 

4-4ix5i1 

4-4^x5^ 

4-4fx6?; 

4-3fx5| 

4-4ix5J 

4-4ix6i 

4-4Jx5J 

4-3iix4 

4-3|x5| 

4-4x5J 

4-4^x5^ 

4-4^x5^ 

4-3Jx5 

4-3^x5    [ 

4-3Jx5r 

4-35x5^ 

4-4Jx5} 

4-4ix5A 

4-4-2x6/ 


WH 


Met-Gear. . 
Met-Gear.. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. , 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


U 


Natl... 
Natl,,. 
Mod... 


G&O.... 

G&O.... 

G&O. 

G&O. 

Bre... 

G&O.... 

G&O... 

Fed.... 

G&O... 

G&O.... 

G&O.... 

Long 

Long 

Long 

Chic.... 
Chic.... 


Ui- 


Met-Gear.. 
Met-Gear. . 
Met-Gear. . 
Met-Gear  . 
Met-Gear.. 
Com-Gear. 
Coin-Gear. 
Met-Gear. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Cel.. 

Cel.. 

Cel.. 

Cel.. 

Cel.. 

Cel.. 

Fin.. 

Fin.. 

Fin., 

Fin., 

Fin. 

Cel. 

Fin. 

Fn. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 


c 
.S 


Long. 
Long., 
Long.. 
Long.. 
Own. . 


Chic. . 
Chic. 
Chic. 
Chic. 


Rome-T 

Stan.... 
Stan.... 
Stan.... 


Chic... 

Long 

Bush.... 
Bush.... 
Bush.... 

Long 

G&O.... 
G&O.... 
G&O.... 

Mod.... 

Har 

Bre 

Bre 

Bre 

Bre 

Chic... 

Ovm 

Own 

Own 

Own. . . . 

Own 

Own 


Pump. 

Pump. 

Ther.. 

Pump. 

Ther.. 

Ther. . 

Pump. 

Pump. 

Pump. 

Pimip. 

Pump 

Pomp 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 


Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel. 

Fin. 
Cel. 
Cel. 
Cel. 
Cel. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 

Cel. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 


OILING 
SYSTEM 


Cir-Spl.. 
Hol-Crk. 


Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Ilol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl. . 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 


e 

a 
OH 


Gear. 
Gear. 
Gear. 


Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
I*ump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pimip. 
Ther.. 


Pump. 
Ther. . 
Ther.. 
Pump. 
Pump. 
Pimop. 
Pump. 
Ther.. 
Pimip. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 


Cent. . 
Pump, 
Pump, 
Pump. 
Pump, 
Pump. 
Ther.. 
Ther. . 
Ther.. 
Ther. . 
Pump. 
Pump, 
Pump, 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Geai". 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk 

Hol-Crk 


Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 


FUEL  SYSTEM 


3   « 


Gear. 
Pist.. 
Pist.. 
Gear. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Schebl... 
Sch  b  .. 
Zenith. . . 
Zenith... 
Rayfld.. 
Rayfld.. 
Zenith... 
Rayfld.. 
Zenith... 
Zenith. . . 
Rayfld.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . 
Zenith.. 
Zenith.. 
Stromb. 
Stromb. 
Marvel. 
Zenith.. 
Zenith.. 
Zenith.. 
Zenith.. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 


Gear. 
Pist.. 
Pist.. 
Pist.. 

Pist.. 
Gear. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Pist.. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Gear. 


Zenith.. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Zenith. . 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 

Bennet. 
Zenith.. 
Stromb., 
Stromb. , 
Stromb., 
Stromb., 
Stromb. . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith. . 
Stromb. , 


GOVERNOR 


Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Vac, 
Gra., 
Gra., 
Vac, 
Vac 
Gra. 
Vac 
Gra. 
Gra. 
Vac 
Gra. 
Gra. 
Gra. 
Gra. 
Vac 
Vac 
Vac 
Vac, 

Gra. 
Gra. 
Gra. 
Gra., 
Gra. 
Vac 
Gra. 
Vac 
Vac 
Vac 
Vac 
Vac. 
Vac 
Vac 
Vac, 

Gra., 
Gra., 
Gra., 
Gra.. 
Gra.. 
Gra.. 


Wau... 
Wau.. . 


Dup... 
Dup... 
Dup. . . 
Dup... 
Dup... 
Cont... 


Own. . 
Own. . 
Own. . 


Vac. 
Vac. 
Gra. 
Gra. 
Gra. 
Vac. 


Pharo. 
Pharo. 

Pier.'.' 


oo. 
So: 


Cent.. 
Cent.. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 


SPEED 


Simp. 
Mon. 
Mon. 
Cont. 


Pharo.. 
Pharo . . 
McCan. 
Pier.... 
Pier.... 
Pier.... 
Own. . . 


Pier.. 


Pier... 
Pier... 


Pier  .. 


Pharo. 
Pharo. 
Pharo. 
Cont.. 
Pier... 
Pier... 
Pier... 


Own. 


Simp. 

Simp. 
Simp. 


Own. . 
Own. . 
Own.. 
Own. . 
Own. . 
Own. . 


Hyd. 
Hyd. 

Cent. 


1200 
1200 
1250 
1250 
1700 
1700 
1600 
1500 
1300 
1300 
1250 
1800 
1600 
1600 
1600 
1400 
1350 
1250 


Cent. 
Sue. 
Sue. 
Cent. 


Oil.. 
OU... 
Sue. 
Cent. 
Cent. 
Cent. 


Cent., 


Cent. 
Cent. 
Cent. 
Cent. 


Hyd.. 
Hyd.. 
Hyd. . 
Cent.. 
Cent.. 
Cent. . 
Cent. . 

Hyd.. 


Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


1525 
1300 
1200 
1100 


1176 
1270 
1215 
1180 


1600 


1300 
1300 
1200 
1100 
1250 
1200 
1250 

1400 


1300 
1350 
1250 
1250 
1500 
1600 
1570 
1200 
1370 
1400 
1400 


18 
14 
18 
16 

28 
23 

m 

17i 

30 

13^ 

35 
18 
15 
15 


ELECTRICAL  SYSTEM 


West.. 
West.. 
Eis. . . 
Eis. . . 
Dayt.. 
Dayt.. 
Dayt.. 
Dayt.. 
Dayt.. 
West.. 
West.. 
West.. 
West.. 
West.. 
Vesta . 
Vesta. 
West.. 
Eis. . . 
Bijur. . 
Delco. 


Delcc. 


22 

18 

\i\ 

13 

25 

15 

13 

20 


18 

16 

12} 

10 

20 

33 

40 

18 

17 

16 

14 


e 
.S  » 

e  M 


Eis.... 
Eis. . . . 
At-K... 
Eis.... 
E:8... 
Eis. . . . 

Eis 

Eis.... 

Eis.... 

Eis.... 

Eis.... 

West... 

Apollo., 

Apollo., 

Apollo. , 

Bosch.. 

Bosch.. 

Bosch., 

Eis. . . . 

Eis. . . , 

.At-K... 

Berlg... 

Eis... 

Eis.... 

Eis 


Bosch.. 
Bosch.. 
Bosch . . 
Bosch.. 
West... 


Dynet.. 
Bijur.. . 
Bijur.. . 
Eis 


Remy. 
NE... 

NE... 
NE  .. 
NE... 
G&D.. 
Opt... 
Opt... 

Eis... 
Aut-L. 


West... 

Eis.... 
Eis.... 
Eis..  . 
Eis.... 

Eis 

West.. 


e 
e 


.TH 


S-P.. 
S-P.. 
O-C.. 


s&c. 

S&C. 
S&C. 

S&C. 
S&C. 
S&C. 
S&C. 

s&o. 

S-P.. 
S-P.. 
S-P.. 
S&C. 
S&C. 
S&C. 


Bosch. 
Bosch. 
Bosch. 
Bosch. 
KW... 


S&O. 
O-C. 
O-C. 
O-C. 


Bosch. 
Bosch. 
Eis..., 


Remy.. 
Eis.... 
Eis.... 
Eis.... 
Eis. . . . 


Eis. 
Opt. 


Eis.... 
Remv. . 
Bosch.. 
Bosch. . 
Bosch.. 
Bo.'ch. . 
At-K... 

Eis 

Eis 

Bosch. . 
Bo^ch. . 
Bosch.. 
Bos(h.. 


S-P. 
S-P. 
S-P. 
S-P. 


C-C. 
O-C. 
O-C. 
O-C, 
O-C. 
O-C 


C-C, 


s&o. 
S&o. 


TRUCK   ABBREVIATIONS 

Tires: 

C — Cushion 

D — Dual 

P — Pneumatic 

• — Other  Options 

Engine  Mal^e: 

B  or  C — Buda    or    Continental 
Cont — C!ontinental    Motors    Ciorp. 
D-Lyc — Dort-Lycoming  Motor  Corp. 
Dodge — Dodge    Bros. 
Grny    B — Gray   Beall   Motor    Corp. 
H-S — Herschell-Spillman    Motor   Co. 
Her — Hercules   Motor   Mfg.    Co. 
Hi  git — Highway    Engine    Co. 
Hink — HInkley   Motors  Corp. 
liyc — Lycomlnjf    Motors    Corp. 
Mid — Midwest   Engine   Co. 
"Wan — Waukesha   Motor  Co. 
Wei— Weldely    Motors    Co. 
"Wis — Wisconsin    Motor    Mfg.    Co. 

Camshaft    Drive: 
Coin-Gear — Combination   Gear 
Met-Gear — Metal    Gear 
N-M-G — Non-Metallic   Gear 
Radiator  Core  MnUe: 
AM  C — American  Can  Co. 
B.<-W— n&W  Mfg.   Co. 
Bre — Bremer    Mfg.    Co. 
Chip — Chicago   Mfg.    Co. 
K  *  M— EngHsh    &   Merslck   Co. 
"PatiX — Pedders   Mfg.   Co. 
l''lex — Plexo  Mfg.  Oo. 
<5*0— G40  Mfg.    Co. 


Gor — Gordon   Radiator   Co. 

Har — Harrison   Radiator  Corp. 

Hoo — Hoover 

\jt  v — Livingston   Radiator   Corp. 

M  P  Co. — Motor    Products    Co. 

Mo  Co — McCord    Mfg.    Co. 

M<nl — Modine   Mfg.    Co. 

Natl — National   Can  Co. 

Pevf — Perfex   Radiator  Co. 

Rome-T — Rome-Turney  Radiator  Co. 

Stnn — Standard 

W  R  Co. — Wheeler  Radiator  &  Mfg. 
Co. 

Radiator  Core  Type: 

Cel— Cellular 

Fin — Finned  Tube 

P  T— Plain   Tube 

Water   i'ircnlatlon: 

Til  er — Ti  -^rmo-Slphon 

Oiling    S%-stem    Type: 

Cir-Spl  —  CTrculating  Splash  (In- 
cludes systems  with  pressure  to  main 
bearings,  but  not  to  connecting  rod 
boarinors) 

Hol-Crte — Hollow    Crankshaft 

Oil    Pnmp    Type: 

Kpc — Eccentric 

Pist — Piston 

Carhnreter   MaUe: 

.ToliMn — Johnson    Co. 

King — (Kingston) — Bryne,     Kings- 
ton Co. 

Rayfld — (Rayfleld) — Beneke    & 
Kropf  Mfg.  Co. 


Schehl — Wheeler-Schebler  Car- 
buretor  Co. 

Stromb — Stromberg    Motor    Devices 
Co. 

Tillot— Tillotson   Mfg.   Co. 

Fnel  Feed: 

Gra — Gravity 

Pr — Pressure 

Vac — Vacuum 

Govei-nor  Make: 

Cont — Ccjtlnental 

Dnp — Duplex   Engine   Governor   Co. 

Hink — Hinkley 

MoCan — McCanna 

Mon — Monarch  Governor  Co. 

Mnel — Mueller 

Opt— Optional 

Pier — Pierce   Governor   Co. 

Simp- -(Simplex) — Duplex  Engine 
Governor   Co. 

■Wan — Waukesha   Motor  Co. 

Governor  Type: 

Cent — Cpntrifugal 

Hyd — Hydraulic 

O-O— Oil  Operated 

Snc — Suction 

Generator    and    Ignition 
Makes 

Ant-1. — Electric   Auto-LIte  Corp. 

Fi.<* — Eisemann 

Dayt — Dayton 

Dyn — Dyneto 

G  A  D— Gray  &   Duvls 

I.ee-N — T,pecc-Npvllle   Co. 

TV  E — North   East    Electric. Co. 


Opt — Optional 

AVest — Westinghouse    Electric    & 

Mfg.    Co. 
Ignition  Make: 
At-K — Atwater-Kent    Mfg.    Oo. 
Bend — Bendix 
Berlg — Berling 
Conn — Connecticut   Telephone   & 

Electric   Co. 
K  "W— K   W   Ignition   Co. 
Splitd— Splitdorf 
Ignition   Type: 
C-C — Closed  Circuit 
C-D— Closed  Circuit  Double  Point 
D-P— Double  Point 
O-C — Open  Circuit 
S  Sc  C — Single    Point    and    Closed 

Circuit 
S  &  O — Single    Point    and    Open 

Circuit 
S-P— Single  Point 
CIntoh   Make: 
B  »«:  B— Borg  &   Beck  Co. 
B-1/ — Brown-LIpe 
Cov — Covert    Gear    Oo. 
Det— Detlafr  Oo. 

Dt — Detroit  Gear  and  Machinery  Co. 
Dodge — Dodge    Bros. 
Fill— Fuller   *    Sons   Mfg.    Co. 
Hele — Hele-Shaw     (Merchant    & 

Evans   Co. 
Mpf^l* — Meohnnics    Machine   Co. 
■^l  Ar  E — Merchant   &   Evans  Oo. 
TTi-in — Twin    Disc   Clutch    Co. 
I^ni— Universal 


Specifications 


AUTOMOTIVE    INDUSTRIES 


THE  AUTOMOBILE 


American  Trucks 


351 


CLUTCH 


jt 

rt 

s 


Det 

Det 

Ful 

Ful 

B&B... 
B&B... 
B&B... 
B&B... 
B&B... 
B&B... 
B&B... 
War. . . 
Det.... 
Det.... 
Det.... 
Ful.... 


Ful.... 
Ful.... 
Ful.... 
Ful.... 
B&B... 
Ful.... 
B-L.... 
B-L. . . . 
B-L.... 
Own. . . 
Own. . . 
Own . . . 
B-L.... 
B-L.... 
B-L.... 
B-L.... 
Own . . . 


Ful... 
Ful... 
B&B. 
B&B. 
B&B. 
B-L.. 
B-L.. 
War.. 
B-L.. 
B-L.. 
B-L.. 
B-L.. 


B&B... 
B&B... 

Twin... 
Own. . . 
B-L.... 
B-L.... 
B-L.... 
B-L.... 


D-M.. 
D-M.. 
D-M.. 
D-M.. 
Pla. . . 
Pla... 
Pla... 
Pla... 
Pla... 
Pla... 
Pla... 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
Pla... 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
Pla... 
Pla... 
Pla... 
D-M.. 
D-M.. 
D-M.. 
D-M., 
D-D.. 

D-M. 
D-M. 
Pla... 
Pla... 
Pla... 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M, 
D-M. 
Pla... 
Pla. . . 
Pla... 


TRANSMISSION 


GEARSET 


B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
B-L. 


Pla.. 
Cone. 
D-M. 
D-M. 
D-M. 
D-M. 


D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 


Gotta. . . 
Cotta... 

Ful 

Ful 

Cotta... 
Cotta... 
Cotta... 
Cotta. . . 
Cotta... 
Cotta... 
Cotta... 

War 

Cotta... 
Cotta... 
Cotta... 
Ful 


Ful 

Ful 

Ful 

Ful 

Own. . . 
Ful.... 
B&L... 
B-L.... 
B-L.... 
Own . . . 
Own. . . 
Own. . . 
B-L.... 
B-L.... 
B-L.... 
B-L.... 


Ind.. 
Ind.. 
SG.. 
SG.. 
CM.. 
CM., 
CM.. 
CM.. 
CM.. 
CM., 
CM., 
SG.. 
CM. 
CM. 
CM. 
SG.. 
SG.. 
SG., 
SG.. 
SG., 


Ful... 
Ful... 
B-L... 
B-L... 
B-L... 
Own. . 
B-L... 
War.. 
B-L.. 
B-L... 
B-L.., 
B-L... 
B-L... 
B-L... 
B-L... 


Own ... 

Own 

B-L 

B-L 

B-L 

B-L 

Mun 

B-L 

B-L 

B-L 

B-L 

B-L 

B-L 


SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG., 


SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 


Sep-Un.. 
Sep-Un.. 
Scp-Un.. 
Sep-Un.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
UN-WE. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Un-WE. 
Un-WE., 
Un-WE. 
Un-WE. 
Sep-Un.. 


Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un., 
Sep-Un., 
Sep-Un., 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 


Un-WE, 

Un-WE.. 

Sep-Un.. 

Sep-Un.. 

Sep-Un.. 

Sep-Un.. 

Un-WE.. 

Un-WE.. 

Un-WE.. 

Sep-Un.. 

Sep-Un.. 

Sep-Un.. 

Un-WE.. 

Un-WE.. 

Sep-Un.. 

Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 


;t5 


U.l/i 


4 
4 
3 
4 
3 
3 
3 
4 
4 
4 
4 
3 
4 
4 
4 
3 
4 
4 
3 
4 
3 
3 
4 
4 
4 
3 
4 
4 
3 
4 
4 
4 


UNIVERSAL 
JOINTS 


Blood. 
Blood. 
Spi... 
Spi... 
Blood. 
Blood. 
Blood. 
Blood. 
Blood. 
Blood. 
Blood. 


Arvac 
Arvac 
Arvac 
Spi... 
Spi... 
Spi... 
Hart., 
Hart. 

Spi.'.'! 
Spi... 
Spj. . 
Spi.., 
Spi.., 


Spi.. 

M&E, 

M&E 

M&E 

M&E 


Uni... 
Arvac. 
Arvac. 
Arvac. 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Hart.. 
Hart.. 
Hart.. 

Spi... 
Own. . 
Pet. . . 
Pet... 
Pet. . . 
Pet... 
Hart.. 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 


Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Fab.. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met.' 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Mft. 
Met. 
Met. 
Met. 
Met. 
Met. 

Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 

Met." 
Met. 


AXLES 


Tim.. 
Tim.. 
Tim.., 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Eat.. 
Sav.. 
Sav.. 
Sav.. 
Shu.. 
Tim.. 
Tim., 


She. 


Tim. 
Tim. 
Tim. 
Tim. 
Own. 
Own. 
Own. 
Tim. 
Tim. 
Tim. 
Tim. 


Shu. 
Shu. 
Shu. 
Shu. 
Shu. 
Own 
Tim, 
Col. 
Tim 
Tim 
Tim 
Tim 
Shu. 
Shu. 
Shu. 

Tor. 
Own 
Tim 
Tim 
Tim 
Tim 
Tor. 
Tim 


Tim. 
Tim. 
Tim. 
Tim. 


Tim. 

Tim.. 

Tim.  , 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Eat.. 

Tho.. 

Wis.. 

Tho.. 

Tim.. 

Tim.. 

Tim.. 

Wis.. 

Wis.. 

Own. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Own. 

Own. 

Own. 

Tim.. 

Tim... 

Tim.. 

Tim.. 

Tor.. 


U  c 
—  .2 


7.75 

8.75 

.7.00 

7.75 

6.25 

7.20 

8.75 

9.25 

6.00 

10.33 

11.66 

5.12 

8.66 

10.00 

10.00 

.7.25 

9.25 

10.33 

7.25 

8.67 

'7!75 

9.25 

10.33 

11.60 

8.30 

6.43 

8.70 

7.00 

8.50 

10.33 

11.66 


Rus.. 
Tor.. 
Tor.. 
Tor.. 
Tor.. 
Own. 
Tim.. 
Col.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Wis.. 
Eat.. 
Eat.. 


Tor.. 
Cen., 
Tim. 
Tim. 
Tim. 
Tim. 
Tor.. 
Tim. 


Tim. 
Tim. 
Tim. 
Tim. 


CLBO 


Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
RR. 
Sp.. 
Sp.. 

Sp'.: 
Sp.. 
Sp.. 
RR. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
RR. 
RR. 


7.00 
8.00 
8.00 
10.25 
7.50 


5.85 
6.50 
7.75 
8.75 

10.25 
7.25 
7.25 

10.25 


5.50 

7.00 

8.25 

10.33 

13.66 

'5!66 
6.20 
7.00 
8.50 
10.33 
11.66 


Sp. 

Sp.. 

RR 

RR 

RR. 

Sp.. 

RR. 

Sp.. 

RR. 

RR. 

RR. 

RR. 

Sp.. 

Sp.. 

RR. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
RR. 
RR. 
RR. 
RR. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp'. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


SPRINGS 


.s 


Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm. . 
Worm.. 
Worm.. 
Worm.. 
S-B.... 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm.. 
Worm. . 
Worm.. 
Worm. . 
Worm. . 
Worm.. 
Worm.. 
Worm.. 
B-S.... 
B-S.... 
B-S.... 
Worm.. 
Worm. . 
Worm.. 
Worm. . 
Int 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


Sp., 
TT. 
Sp., 
Sp., 
Sp., 
Sp., 
Sp., 
Sp.. 
Sp.. 
Sp.. 
Sp., 
Sp.. 
Sp.. 


Int.... 
Int.... 
Int.... 
Int.... 

Int 

Worm. , 
Worm. , 
S-B... 
Worm. , 
Worm. , 
Worm., 
Worm., 
Worm. , 
Worm., 
Worm. , 

I-G..., 

S-B... 

Worm., 

Worm. , 

Worm., 

Worm., 

I-G..., 

Worm., 

Worm., 

Worm., 

Worm. , 

Worm.. 

Worm., 


iE.. 
JE.. 
^E.. 
iE.. 
JE.. 
§E.. 
^E.. 
iE.. 
iK. 
iE.. 

E.. 

E.. 
IE.. 
iE.. 
iE.. 
iE.. 

E.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
*E.. 
iE.. 
iE.. 
iE.. 
IE.. 
iE.. 
iE.. 


iE., 
iE., 
iE., 
iE.. 
iE., 

iE., 

iE., 
iE., 
iE., 

iE., 
iE. 
iE., 
iE., 

iE. 

IE. 

iE. 
JE. 
iE. 
iE. 
iE. 
iE., 
iE. 
iE. 
iE., 

iE. 

iE., 

iE., 

iE., 


iE.. 
iE.. 
iE.. 
iE.. 
JE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 

E.. 
jE.. 

E.. 

E.. 
iE.. 
iE.. 
iE.. 
iE.. 
JE.. 
iE.. 
P!.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 
iE.. 


El.. 
iE.. 
iE., 
iE., 
iE., 
iE., 
iE., 
iE., 
iE., 
iE.. 
iE., 
iE.. 
iE., 
iE., 
iE., 

iE., 

iE., 

iE., 
iE., 
iE.. 
iE., 
iE., 
iE., 
iE., 
iE., 
iE., 


BRAKES 


IntR-W. 
IntR-W. 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 


Int 

Int 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
ExtR-W. 

Int 

Int 

Int 

Int 

ExtR-W, 
IntR-W. 
IntR-W. 
Int. . . 
Int... 
Int. . . 
Int. . , 


E 
u 


IntR-W, 


Int. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 


Int 

Int 

IntRW-. 
IntR-W. 
InfR-W. 
TntR-W. 
IntR-W. 

Dr 

Int 

Int 

Int 

Int 

IntR-W 
IntR-W 
IntR-W 

Int 

Int 

Int 

Int 


STEERING       WHEELS 


as 


Ext 

ExtR-W. 
ExtR-W. 
ExtR-W. 
ExtR-W. 

Ext 

I&ER-W 

Ext 

Int 

Int 

Int 

Int 

IntR-W. 

Int 

IntR-W. 


ExtR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 


IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 


IntR-W. 
IntR-W. 
IntR-W. 

Dr 

Int 

I&ER-W 
Int... 


Int 

Int 

Int 

Int 

IntR-W. 

Int 

IntR-W. 


IntR-W 
IntK-W, 
IntR-W 
IntR-W, 
IntR-W 


IntR-W 
IntR-W, 
IntR-W, 
IntR-W, 
IntR-W 
IntR-W. 


Roes.. 

Roes., 

Roes.. 

Ross.. 

Ross.. 

Roes.. 

Roes.. 

Ross., 

Ross.. 

Ross.. 

Ross., 

Jac. . 

Ross., 

Lav. . 

Roes. 

Ross.. 

Roes.. 

Ross.. 

Ross.. 

Ross.. 

CAS., 

Ross.. 

Gem., 

Gem. 

Gem. 

Ross. 

Ross. 

Rose. 

Ross. 

Ross. 

Ross. 

Ross. 

Ross. 

Lav.. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Lav.. 
Gem. 
Gem. 
Gem. 
Gem. 
Ross. 
Ross. 
Roes. 

Ross. 
Own. 
Gem. 
Gem. 
Gem. 
Gem. 
Ross. 
Ross. 
Ross. 
Roes. 
Ross. 
Ross. 
Ross. 


S4N. 
SAN. 
S&N. 
SAN. 
S4N. 
S&N. 
S4N. 
S&N. 
S4N. 
S&N. 


w&s. 
w&s. 

S&N. 
S&N. 

S&N. 
S&N. 
S&N. 


S&N. 
W&S. 
W&S. 
W&S. 
S&N. 
S&N. 
S4N. 
S&N. 
S4N. 
S&N. 
SAN. 


S&N.. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 

w&w 

S&N  . 
W&W 

w&w, 
w&w 
w&w 
w&w 
w&w 
w&w 


Smith., 

Smith.. 

Sch.... 

Sch.... 

Bimel.. 

Bimel.. 

Bimel.. 

Bimel.. 

Bimel.. 

Bimel.. 

Smith., 

Bimel., 

Indes. . 

Indes . . 

Indes. . 

StM.... 

StM.., 

SM.... 

Smith. 

Smith. 

E&O.. 

Arch... 

Arch . . . 

Arch . . , 

Stan.., 


.Art. 
Art. 


Art. 
Art. 
Art. 
-Art. 
Art. 
C^ 
-Art. 
P-S 
P-S 
P-S 
.Art, 


StM.. 
StM.. 
StM.. 
Smith. 
Own. . 


Own.. 
Sch... 
Sch... 
Sch... 
Smith. 
Smith. 
Smith . 


Plan.. 
W&W. 
WAW. 


WAW. 


S&N. 

S&N. 

S&N., 

S&N. 

S&N.. 

SAN.. 


Smith. 
Smith. 
Jones. 
Jones. 


Haves. . 
Opt.... 
Opt.... 
Opt.... 
Opt. . . . 
Rov. . . 
Smith.. 


Smith.. 
Smith.. 
Smith.. 


Iron 
Iron 
Art. 
Art. 
.Art. 
Art. 
C-S. 
Art. 
.Art. 
Art. 
.Art. 
.Art. 
Art. 
C-S. 
Art. 

.Art. 
.Art. 
Art. 
.Art. 
C-S, 
C-S, 
C-S. 
Art. 
Art. 
.Art. 
C-S 
C-S, 
-Art. 
Art. 
Art. 


Make  and  Mode) 


Art. 


P-S.  Aeaion H 

P-S    AcaMii L 

P-S.  Ace C 

P-8.  Aee A 

P-S.  Acme G 

P-S.  Acme B 

P-S    Acme F 

P..S.  Acme A 

P-S.  Acme AC 

P-S.  Acme C 

P-S    Acme E 

P-S.  Akron  Multi-Tmck.  .  .20 

P-S.  American 25 

P-S    American 49 

P-S    AmerKan 5* 

P-S    Armleder 20 

P-S.|Arir.le<Jer HW 

R-S.lArmleder KW 

R-S    Aleo B 

P-S    AJco A 

P-S    Atlaj MD 

P-S.  Atterbury ...28R 

P-P.  Atterbury 7CX 

P-S.  Atterbury 7DX 

P-S.  Atterbury 8E 

P-S.  Autocar 21F 

P-S.  Autocar 27H 

P-S.  Autocar 2SB 

R-S.  Ayailable HIH 

R-S.  ATaUable H24 

R-S.  ATailable H3}4 

R-S.  Atailable H5 

P-S.  ATery 

P-S    Belmont D 

P-S    Bessemer G 

P-S    Bessemer H2 

P-S  ; Bessemer J2 

P-S.  Bessemer K2 

R-S.  Big  Four K 

R-S.  Bricton F2}4 

P-S    Brockway E 

P-S    Brockway SK 

P-S    Brockway K5 

P-S    Brockway R4 

P-S  'Brockway T4 

R-S.  Bridgeport A 

R-S.  Bridgeport B 

R-S.  Bridgeport C 

....  Case JI 

P-S    CheTrolet G 

R-S.  Chicago 01^ 

R-S.  Chicago QH 

R-S. (Chicago C3)4 


Art. 
Art. 
Art. 
.Art. 
C-S. 
C-S. 
C-S, 


R-S. 

P-S 

P-S. 

P-S. 

P-S. 

P-S. 

P-S. 

P-S. 


Chicago D5 

Climer A 

Clydesdale 18 

CWdesdale 20 

Cljdesdale 42 

CWdesdale «5X 

Clydesdale 90 

Clydesdale 120B 


War — Warner  Gear  Co. 
Clatch    Tyne: 

Con — Cone 

D-O— Disk  in  Oil 

D-M — Dry  Multiple  Disk 

Pla — Plate  (with  multiplying  levers) 

Gearset   Make: 

H-Li — Brown-Llpe 

Cliev — Chevrolet    Motor    Co. 

Cov — Covert   Gear   Co. 

T)t — ^Detroit  Gear  &  Machinery  Co. 

Dodge — Dodge  Bros. 

Dar — Durston   Gear  Corp. 

Fol Fuller  &   Sons  Mfff.   Co. 

O-lr — Grant-Lees  Gear  Co. 

Mech — Mechanics    Machine    Co. 

Man — Mimcle  Gear  Works 

War — Warner   Gear    Co. 

Gearset  Type: 

C  M — Constant    Mesh 

Ind — Individual    Jaw    Clutches 

Plan — Planetary 

S  G — Slldinsr  Gear 

Hiearset   Location: 

Sep  TJn — Separate    Unit 

T^n  W  R — Unit  with  Enplne 

Un  "W  J — Unit    with    Jackshaft 

Universal    .Tolnt    Make: 

B  Co. — Bearings   Co.    of   Atnorloa 

Blood — Blood   Brothers  Machine  Co. 

East — Easton    Machine   Co. 

Hart — Hartford     Automotive     Parts 

Co. 
M  *  E — Merchant  A  TCvans  Co. 


Meeli — Mechanics    Machine    Co. 
Nor — Norwalk  Auto  Parts  Co. 
Pet — Peters   Machine  &  Mfg.   Co. 
Sui — Spicer    Mfg.    Corp. 
Tlterin — Thermoid    Rubber    Co. 
Uni — (Detroit)    Universal    Products 
U  M  Co. — Universal   Machine  Co. 

Universal   Joint  Type: 
Fal» — Fabric 
Met — Metal 

Front  an«l   Rear   Axle  Make: 

Cen — Central   Products   Co. 

Col— Columbia   Axle  Co. 

Doiljare — Dodge    Brothers 

l>nii — Dunkirk  Axle  Corp. 

Eat — Eaton    (Standard   Parts   Co.) 

Rnip — Empire 

I-H— Iron  Mountain  Co. 

Olds — Olds   Motor  Works 

Opt — Optional 

Med — Medway  Sales  Corp. 

Mid — Midwest  Whol  &•  Axle  Co. 

Rns — Rnssel    Motor   Axle   Co. 

Sal — Salisbury    Axle   Co. 

Sav — Savage 

Site — Sheldon  Axle  A   Spring  Co. 

SItwi— Shnler  Axle  Mfir.   Co. 

S-P — Standard  Parts  Co. 

Tlio — Thomson   Press  Co. 

Tim— Timkin-Detrolt  Axle  Co.    ' 

Tor — Torbensen    Axle    Co. 

Vnl — Vnloan    Motor    Axle   Corp. 

■«'nl — Walker   Axle   O. 

W1.S— Wlscon.<!ln   Gear   A  Axle  Co. 


Propnlsion    and    Toraae 
Taken  by: 

R  R — Radius   Rods 
Sp — Springs 
T  A — Torque   Arm 
T  T— Torque  Tube 
Final    Drive   Type: 
B-S — Bevel-spur    (double  reduction) 
B-S    ««:    Cli — Bevel-spur    (double   re- 
duction) and  Chain 
Ch— Chain 
1-G — Internal    Gear 
S-B — Spiral  Bevel 
St  B— Straight    Bevel 
Front   and   Rear    Sprlnsr.«» 

Type: 
El — Elliptic 
V.  E— Half  inilpHc 
%    E — Quarter  Elliptic 
F  C — Floating    Cantilever 
PI — Platform 

"¥>  T — Transverse   Half   Elliptic 
Brake    Type    and    Location: 
Dr — Drlveshaft 
Ext — External 
Int — Internal 

T  A-  E — Internal    A    Extprnnl 
R  «t  P — Rear  and  Front  Wlieels 
R  W — Rear   Wheels 
Steerlns:   Gear    Make: 
nit— Ditweller    Mfg.    Co. 
Dodgre — Dodge  Bros. 
Gem — Gemmer   5tfg.    Co. 
•lac — .Tacox    (Suglnaw  Prodncta  Co.) 
I.av — lAvlne  Gear  Co. 


Woli— Wohlrab   Gear   Co. 
Steering:  Gear   Type: 
B  P  *  S — Bevel   Piniou   and   Sector 
Plan — Planetarv 
S  tt  N— Screw    and    Nut 
W  .t  S — Worm  and  Sector 
AV  »ir  W — Worm  and  Wheel 
Wheels: 

A  roll — Archibald   Wheel   Co. 
A-W — Anto-Wheel 
Day — Da.vton  Automotive  Wheel  Co. 
Dom — Dominion    Wheel    0>. 
E  *  O— EberLv   A  Orris   Mfg.    Co. 
Hoop — Hox>pe8   Bros.    A   Darlington 
Imp  W  Co. — Imperial  Wheel  Oo. 
Indes — IndPStrnctiWe  Whet>l  Co. 
^led — Medw'iv    Sales    Corp. 
M  W  Co — Motor    Wheel    Ctorp. 
Mnt — Mutual    Wheel    Oo. 
Xorth — Northern   Wheel  Co. 
Out — Optional 
Prn  d — Prndden 
Roy — Ro.rer  Wheel   Co. 
Snn  F — San   Francisco  Wheel    0>. 
«♦  M — Saint    Marys 
Sol» — Schvrarr   Whpt->1    Oo. 
exWtli  — Smith    A   Cn. 
Stnn — Standard    Wheel     Co. 
A\n<eel.<«  Type: 
\rt — Artillerv 
C  S— f>st    Steel 
P  S — Pressed    Steel 
T^rame   Material: 
P  S— Pressed   Steel 
K  S— Rolled    Section 
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Specifications  of  American 


Make  and  Model 


Collier 23 

Collier 18 

Collier 19 

Collier. 22 

Columbia G 

Commerce T 

Commerce  12 

Commerce 16 

Commerce 18 

Cook SI 

Corbitt H-22 

Corbitt E-22 

CorbiH C-22 

Corbitt B-22 

Corbitt R-22 

Corbitt A-22 

Corbitt AA-22 

Day-Elder A 

Day-Elder B 

Day-Elder D 

Oay-Elder C 

Day-Elder F 

Day-Elder E 

Dearborn E 

Dearborn F 

Dearborn 48 

Defiance G 

Defiance D 

Defiance E 

DeMartini \\^ 

DeMartini 2 

DeMartini 3 

DeMartini 4 

Denby 31 

Denby 33 

Denby 134 

Denby 25 

Denby 27 

Denby 210 

Dependable C 

Dependable £ 

Diamond  T 03 

Diamond  T FS 

Diamond  T U 

Diamond  T K 

Diamond  T EL 

Diehl B 

Dodge  Brothers 

Dorris K-  4 

Dorrii K-7 

Dort 103 

Duplei A 

Duplex E 

Duty 


TIRE  SIZE 


J-IJ  129 
1 
IJ 

21 


F.  W.  D B 

Facto 

Fageol 2 

Fageol 3 

Fageol 4 

Fageol 6 

Fargo R 

Federal SD 

Federal TE 

Federal UE 

Federal WE 

Federal X-2 

Ford TT 

Fulton A 

Fulton C 

C.  M.  C K-IS 

G.  M.  C K-41-A 

G.  M.  C K-7I 

G.  M.  C K-101 

G.W.W.    Farm-Special 

Garford 15 

Garford 25 

Garford 7I>-H 

Garford 77-D 

Garford 68-D 

Gary F 

Gary I 

Gary J 

Gary K 

Gary   M 

Gersix   K 

Grahan  Brothers 

Gramm-Pioneer  10 

Gramm-Pioneer 15 


Hahn 
Hahn 
Hahn 
Hahn 
Hahn 


J-4 
CD 
DE 
EE 
.    F 


2 
2J 

"ih 
1 

1^ 
2 

2i 

3" 

34-4 
5 

1 

1^2 
2-2i 
2i-3 
3M 

5-6 

1 

2 
1 

u 

2 

H 
2 
3 
4 

3 

4 

u 

2 
3 
4 
5 
U 
2^ 
1-U 

n 

2 

3i 

5 

u 

1 

3 

2i 

3^ 

i 

H-2 

2 

3 

2 
3 
4 
6 
2 

1-U 
lJ-2 
2-2i 
3J-4 

5-6 

1 

1 

2 

1 
2 

.5  J 

5 
li 

2 


132 
144 
165 
148 
127 
130 
137 
149 

130 
144 
148 
152 
158 
178 
178 

128 
144 
144 
150 
165 
162 
132 
126 
141 
128 
140 
140 


162 

168 

188 

130 

136 

144 

150 

170 

170 

150 

165 

132 

144 

160 

170 

180 

125 

114 

144 

154 

1055- 

115 

130 

131 

124 
155 
136 
M4 
172 
172 
144 
132 
144 
156 
154 
163 
123 
130 
177 

132 
116 
163 
167 
142 
132 
135 
144 
162 
128 
130 
114 
118 
162 
182 
150 
140 
129 
138 

132 
155 
158 
162 
191 


34x4ip 

34x4 

36x4 

36x4 

36x4 

31x4^p 

35x5* 

35x5p 

36x6r; 

36x6p 

34x31 

34x3| 

36x3i 

36x4 

36x4 

36x5 

36x6 

35x5p 

34x3J 

36x4 

36x4 

36x5 

36x5 

35x5p 

34x4 

34x4ip 

35x5p 

35x5p 

35x5p 

34x3i 

36x4 

36x5 

36x6 

35x5p 

35x5p 

36x31 

36x4 

36x5 

36x6 

34x4 

36x4 

36x31 

36x3J 

36x4 

36x5 

36x6 

34x4^p 

32x4p 

36x4 

36x5 

31x4p 

35x5p 

36x8 

34x3^* 

36x6 

36x4' 

34x3P 

34x4* 

36x5' 

36x6 

36x4 

35x5p 

36x3)1 

36x4' 

36x5 

36x6 

30x3Jp 

35x5p 

34x4 

3»x5p 

36x4 

36x5 

36x5 

35x5  p 

31x5p 

36x3J 

36x4 

:?6x5 

36x6 

36x3  V 

36x35 

36x4 

!ftx5 

36x6 

36x4* 

33x4 5 p 

33x5p 

36x3i 

34x5* 

36x3i* 

36x4* 

36x4* 

36x5* 


34x45Vp 

34x5 

36x6 

36x4d 

36x7 

34x4ip 

35x5* 

36x6p 

38x7p 

40x8p 

34x4 

34x5 

36x7 

36x7 

36x8 

36x10 

40x6d 

35x5p 

34x5 

36x7 

36x7 

36x5d 

40x6d 

35x5p 

34x5 

34x7 

35x5p 

36x6p 

38x7p 

34x6 

36x7 

36x10 

36x6d 

35x5p 

38x7p 

36x6 

37x7 

36x10 

40x12 

34x6 

36x7 

36x4 

36x5 

36x7 

36x5d 

40x6d 

35x5* 

32x4p 

36x7 

36x10 

31x4p 

38x7p 

36x8 

34x5* 

36xfi 

36x8* 

34x6* 

36x7* 

36x5d* 

40x6d 

36x6 

36x6p 

36x5 

36x4d 

36x5d 

40x6d 

32x4' p 

35x5p 

34x6 

34x5p 

36x7 

10x5d 

40x6d 

35x5p 

34x5p 

36x4 

36x7 

36x5(i 

10x6d 

36x4 

36x5 

36x7 

40x5d 

10x6d 

36x8 

31x5p 

33x5p 

36x5 

34x5* 
36x5* 
36x7* 
36x8* 
36x10* 


ENGINE 


Cont. 

Cont. 

Cont. 

Cont. 

Hink.. 

Cont. 

Cont. 

Cont. 

Cont. 

Her... 

Cont. 

Cont., 

Cont. 

Cent. 

Cont. 

Cont.. 

Cont.. 


Cont... 
Cont... 
Cont... 
Buda.  . 
Cont... 
Buda.  . 
Buda. . 
Buda.  . 
Buda.  . 
Hieh... 
HiEh... 
High... 
Buda.. 
Buda. . 
Buda.  . 
Buda.  . 
Cont... 
Cont... 
Cont... 
Cont... 
Cont... 
Cont... 
Buda.  . 
Buda.  . 
Hink... 
Hink... 
Hink... 
Hink... 
Hink. . . 
H-S... 
Own. . . 
Own . . . 
Own. . . 
D-Lyc. 
Hink... 
Buda.  . 
Gray-B. 


e  e 


Wis  ... 
Buda.  . 
Wau... 
Wau  .. 
Wau  .. 
Wau... 
Cont... 
Cont... 
Cont... 
Cont . . . 
Cont... 
Cont  .. 
Own .  . 
H-S..  . 
H-S 

Own.  . 
Owr.   . 
Own   . 
Own   . 
Wei  ... 
Buda .  . 
Buda.. 
Buda   . 
Buda.  . 
Wis  ,., 
Buda   . 
Buda   . 
Buda.  . 
Buda.  . 
Buda .  . 
Buda.  . 
DodRC. 
Lvc  — 
Cont... 

Cont... 
Cont... 
Cont... 
Cont... 
Cont... 


4-3 ?x5 
1-3  J x5 
4-3?x5 
4-4Jx5^ 
4-4x51 
1-3 ix5 
4-3 fx5 
3Jx5 
4-4ix5^ 
4-4J.X5J 
4-3 J x5 
4-3^x5 
4-4^x51 
4-4ix5i 
4-41x5^ 
4-4^x51 
4-4;x6 

4-3 ix5 
4-3 J x5 
4-4Jx5i 
4-4Jx5i 
4-4ix5i 
4-4ix6 
4-3Jx5} 
4-3?x5| 
4-3!x5i 
4-3;x5 
4-3 fx5 
4-3fx5 
4-3^x51 
4-4^x5 i 
4-41x51 
4-41x6 
4-31x5 
4-3  J x5 
4-3?x5 
■4^x51 
4ix5i 
4-4ix5i 
4-35x51 
1-41x51 
4-31x51 
4-3Jx5i 
4-4x51 
4-41x5^ 
4-4ix5i 
4-31x5 
4-3?x4i 
4-15x51 
4-4 >x5* 
4-35x5 
4-4x5! 
4-4Jx5i 
4-3 1x5 

4-43x51 
4-4Jx5i 
4-3Jx5i 
1-45x5? 
4-4^x61 
4-4Jx6l 
4-3 }x5 
33x5 
4-4}x5i 
4-4Jx5i 
4-41x5^ 
4-45x6 
4-3JX4 
4-35x5 
'1-25.X5 

4-3*x5i 

1^x51 

4^4}x6 

4-3ix55 

4-3;x5i 

4-3;x5i 

4-45x55 

4-45x6 

l-4ix55 

4-3 !x5 

4-4x51 

4-45x5; 

4-45xh 

4-55xPi 

4-41x55 

4-31x45 

4-35x5 

4-3 J x5 

4-35x5 

4-4Ji5t 

4-4h5J 

4-15x55 

4-45x6i 


OH 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Mtt.Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gcar. 
Met-Gear. 

Met-Gear. 
Mct-Gcar. . 
Met-Gear. . 
Met-Gear  . 
Met-Gear. . 
Met-Gear. . 
N-M-G.... 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear  . 
Met-Gear. 
Met-Gear. 
Met-Gear. . 
Met-Gear. 
Com-Gear. 
Corn-Gear . 
Met-Gear. 
Met-Gear. . 
Met-Gear. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. 
Met-Gear. . 


e 
U 


Met-Gear. 
Met-Gear. 
Met-Gear. 


Met- 
Met- 
Met- 
Mef- 
Mct- 
Met 
Met 
Met 
Mct- 
Met 
Met- 
Met- 
Met- 
Met- 
Mct- 


■Gear. 
-Gear. 
■Gear. 
-Gear. 
-Gear. 
-Gear. 
-Gear. 
■Gear. 
•Gear. 
-Gear. 
•Gear. 
•Gear. 
-Gear. 
-Gear. 
Gear. 


Met-Gear. 
Mot-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Mct-Goar. 
Met-Gcar. 


Lone 
Long. . 
Long. . 
Long. . , 
Long. . , 
Long.. , 
Long. . . 
Long. . . 
Long. . . 
Chic... 
McCo. 
McCo. 
McCo. 
McCo. 
McCo., 
McCo.. 
McCo.. 

Bush... 
Bush... 
Bush... 
Bush... 
Bush... 
Bush... 
Chic... 
Chic  .. 
Chi"  . 
Perf .  .  . 
Perf . . . 
Perf.  .  . 
Flex... 
Flex... 
Flex . . . 
Flex  .  . 
Long... 
Long... 
Long. . . 
Long... 
Long. . . 
Long. . . 
Long. . . 
Long  . . 
G&O... 
GAO... 
G*0... 
G.tO... 

CrkO... 

Stan... 
McCo  , 
McCo.. 
McCo.. 
Fed.... 
Mod... 
Long... 


aSH 


Bush  . 

McCo 

MiCo. 

McCo. 

McCo., 

Long. . 


Long. . 
Long. . 
Own. . . 
Liv... 
G&O.. 

McCo 
McCo. 
McCo. 
McCo.. 
Own . . . 
Long.. , 


Ideal . . . 
McCo.. 
Tx)ng... 
Long... 

Ohic... 
Chic... 
Chio... 
Chic... 
Chic... 


Fin. 
Fin. 
iFin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
PT., 
Fin. 
Fin. 
Fin. 
Fin. 
Fin., 

Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Pin.. 
Cfl.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Cel.. 
PT.. 
Cel.. 
Cel.. 
Cel.. 


PT. 
Cel. 


Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Ccl. 
Cel. 

Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 


Fin. 
Fin. 
Fin, 
Fin. 
Fin. 
Ccl. 
Fin. 
Fin. 
Fin. 

Fin. 
Fin. 
Fin. 
Fin. 
Fin. 


a 

h. 

u 


Pump 

Pump. 

Pump 

Pump. 

Pump 

Ther. 

Ther. 

Ther. 

Pump. 

Pump. 

Ther. 

Ther. , 

Pump. 

Pu.np. 

Pump. 

Pump. 

Pump. 

Ther.. 

Ther  . 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther.. 

Ther.. 

Pump 

Pump. 

Pump. 

Ther.. 

Pump. 

Pump. 

P\imp. 

Ther. 

Ther. 

Ther. 


OILING 
SYSTEM 


Pump 

Pump 

Pump 

Pump 

Pump 

Pump 

Pump 

Pump 

Ther 

Pump 

Pump 

Pump 

Ther.. 

Pump 

Pump 

Ther. 


Pump. 

Pump 

Pump 

Pump. 

Pump. 

Pjmp. 

Ther.. 

Pump. 

Pump. 

Pump. 

Pump. 

P\imp. 

Ther.. 

Ther 

Ther.. 


Pump. 

Pump. 
Cent 


Cent.. 
Cent. . 
Cent.. 
Cent.. 
Ther. . 

Pump. 
Pump. 
P\imp. 
Pump. 
Pump. 
Ther.. 
Ther.. 

Pump. 
Pump. 
Pump. 
Pump. 
Purap. 


Cir-Spl., 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl. . 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Cir-Spl. 

Cir-Spl.. 

Cir-Spl.. 

Ci.--Spl.. 

Cir-Spl., 

Cir-Spl.. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl . . 

Hol-Crk. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk, 

Hol-Crk, 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl 

Cir-Spl 

Cir-Spl 

Hol-Crk. 

Hol-Crk. 

Ho!-Crk. 

Hol-Crk. 

Hol-Crk 

Hol-Crk. 

Hol-Crk. 

Cir-Spl 

Cir-Spl 


FUEL  SYSTEM 


E 
a 

„  a. 

■6^ 


Pist. 
Pi.st. . 
Pist. , 
Pist. 
Gear. 
Pist,. 
Pist. . 
Pist. . 
Pist. . 
Gear. 
Gear. 
Gear. 
Pist. . 
Pist. . 
Pist.. 
Pist. . 
Gear. 

Pist. 

Pist.. 

PLst.. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear, 

Gear. 

Gear. 

Gear. 

Gear. 


Cir-Spl. 
Cir-Spl. 
Cir-Spl. 


Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Sr,l.. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Cir-Spl,. 
Cir-Spl.. 
Cir-Sol.. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk 
Hol-Crk. 


Cir-Spl. 


Hol-Crk. 

Hol-Crk. 

Hf,:-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl 

Cir-Spl.. 

Cir-Spl.. 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Grear, 
Gear. 
Gear. 
Gear. 
Pist.. 
Gear . 
Gear. 
Gear. 

Gear . 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Gear. 
Gear . 
Gear. 
Gear. 
Gear . 


Gear. 

Gear. 

Gear 
Gear. 
Gear. 
Gear. 


Gear, 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Ecc. . 


Pist. 


CS 


Zenith. 
Zenith. 
Zenith.. 
Zenith. . 
Stromb. 
Zenith.. 
Zenith.. 
Zenith. . 
Zenith. . 


Gear. 
Gear. 
Gear, 
Gear. 


Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 

Zenith. . 
Zenith.. 
Zenith. . 
Zenith.. 
Zenith. . 
Zenith. . 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith. . 
Stromb. , 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb  . 
Zenith.. 
Zenith.. 
Stromb. . 
Stromb. . 
Stromb. , 
Stromb. . 
Stromb. . 
Zenith.. 
Stewart 
Stromb. . 
Stromb. 
Carter. . . 
Stromb. . 
ScheH... 
Zenith. . . 


Stromb. 

Zenith. 

Zenith. 

Zenith. 

Zenith., 

Zenith.. 

Ravfld. 

Zenith.. 

Zenith. . 

Zenith. . 

Zenith. . 

Zenith.. 

Own 

Carter . 

Carter. . 

Marvel. . 
Marvel. 
Marvel . . 
Marvel . . 
Schebl.. 
Stromb. . 
Stromb. , 
Stromb. . 
Stromb. . 
Rayfld.. 
Master 
Master. 
Master. 
Master. 
Master . 
Stromb. . 
Stewart. 
Stromb. , 
Stromb. , 


3 
n.S 


GOVERNOR 


1 
1 

u 
u 
u 
u 
n 

u 
u 
li 

H 

H 

li 

1 

1 

1 

1 

1 

1 

u 

u 

u 

n 

1 

1 

1 

u 

u 

u 

1 

H 

I 

1 

n 
n 
1} 
1} 
1 

li' 
1 

U 
U 


Vac. 
\'ac . . 
Vac. 
Vac . . 
Vac. 
Vac . . 
Vac. 
Vac. . 
Vac. 
Vac. 
Vac. 
Vac. 
Vac  . 
Vac  . 
Vac. 
Vac. 
Vac. 


Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Vac . . 

Vac. 

Vac. 

Vac . . 

Vac . . 

Vac. 

Vac. 

Vac. 

Vac. 

Vac. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra... 

Vac. 

Vac  . 

Vac. 

Vac. 

Vac. 

Vac... 

V->c... 

Gra... 

Vac, 

Vac. 

Vac . . . 

Vac, 

Gra... 

Vac... 


Mon. . 
Mon. . 
Pier. . . 
Hink.. 


SPEED 


Gra. 

Gra. 

Vai- . 

Gra. 

Vac. 

Vac 

Gra. 

Vac. 

Gra. 

Gra. 

Gra. 

Vac. 

Gra 

Gra., 

Gra. 

Gra. 

Gra 

Gra  , 

Gra., 

Gra,, 

Gra., 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Vac . , 

Vac  . 

Vac . . 

Vac 

Vac 

Vac, 

Vac 

Gra. 

Gra. 


Simp. . . 
Simp. . . 
Simp  . , 
Simp. . . 

Pier 

Pier 

Cont,.,, 


Mon. 
Mon. 
Mon. 
Mon. 


Sue 
Sue 
Sue 
Cent. 


e 


ELECTRICAL  SYSTEM 


«3 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Mon. . 

Mon. , 

Dup.. 

Dup. 

Mon . . 

Mon. . 

Hink. 

Hink. 

Hink. 

Hink. 

Hink. . 


Own. 
Own. 


Dup.. 


Gra 
Gra. 
Gra. 
Gra. 


Pier... 
Pier... 
Wau  . 
Wau. . 
Wau.. 
Wau.. 


Sue 
Sue . 
Sue . 
Sue . 


1200 
2200 
2200 
2200 


2000 
1200 


950 

1800 
1385 
1140 
1140 
1150 
860 
3500 
2600 
2600 
2600 


Sue 
Sue 
Cent. 
Cent. 
Sue 
Sue 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 


Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Pharo. 
Pharo. 
Pharo. 
Phuro. 
Pharo. 


Own . . . 
Own  . . 
Own  . . 
Own . . . 


Cent. 
Cent. 
Cent. 
Cent. 


Sim.... 
Sim... 
Sim  . . . 
McCan. 
McCan. 
McCan. 
McCan. 
McCan. 
Mon. . . 


Pharo.. 
Pharo.. 
Phiiro.. 
Pharo  . 
Pharo.. 


Hyd. 
Hvd. 
Hyd. 


2500 
1800 
1200 
1950 
1900 
1600 
1330 
1145 
1090 
1090 
1800 
1850 
1425 
1425 
1425 
1250 
1250 


2000 
1190 
1190 
2100 
2200 
1400 
2000 

1350 
1300 
1250 
1100 
1000 
1000 


14 
40 
40 
30 
30 
35 
18 
18 
16 
16 
15 
14 
12 

30 
15 
14 
14 
12 
10 
45 
28 
225 


25 

265 

225 

27 

32 

32 


Hyd 


Cent. 
Cent. 
Cent. 
Sue 
Sue 
Sue 
Sue 
Sue 
Sue 


Cent. 


1450 
1190 
1120 
1150 
1100 


1700 

1485 

1250 
1260 


1800 


1085 
1144 
1057 
1050 
980 
1350 


1200 
1320 

2400 
1600 

1200 
1400 
1400 
1400 
1400 


Eis. . . 
Eis... 
Eis. . . 
Eis.  .  . 
West. . 
Bijur. . 
Bijar.. 
Bijur. . 
Eis.  .  . 
West 
Bijur. . 
Bijur.. 
Eis.  .  . 
Eis... 
Eis.  . . 
Eis... 
Eis... 

Eis... 
Eis. . . 
Eis.  .  . 
Eis.  .  . 
Eis.  .  . 
Eis.  .  . 
West.. 
West. . 
West.. 
Aut-L. 
Aut-L. 
Aut-L. 
Bosch. 
Bosch . 
Bosch . 
Bosch. 
Remy. 
Remy. 


^S 


Eis. . . 
Eis. . . 
Eis... 
Eis. . . 
Dixie.. 
Eis. .  . 
Eis.  .  . 
Eis. . . 
Eis, . . 
Splitd. 
Eis..., 
Eis. . . 
Eis. . . 
Eis. . . , 
Eis. . . , 
Eis.... 
Eis.... 


C-C. 
C-C. 
C-C. 
C-C. 


Bosch. 
Bosch. 
Bosch. 
Bosch. 
Bosch. 


NE., 
West., 


Bosch. 
West.. 


NE... 
West.. 
Splitd. 
Splitd. 
Splitd. 
Splitd. 


Eis. . . 
Eis... 
Eis. . . 
Eis. . . 
Eis. . . 
Eis. . . 
Conn. . 


Bosch 

Eis.. 

Eis.. 

Eis.. 

Bosch 

Bosch 

Bosch 

Bosch. . 

Eis. . 

Eis.  . 

Eis.  . 

Eis. . , 

Eis. . , 

Eis.  .  , 

Splitd 

Splitd 

Bosch 

Bosch 

Bosch 

Bosch 

Bosch 


C-D 

C-D, 

C-D. 

C-D. 

C-D. 

C-D. 

C-C. 

0-C. 


NE.... 
Bosch. . 
Bosch. . 
Conn. . . 
West... 


Vend.. 


Dixie. 
Dixie. . 
Dixie. . 
Dixie. . 


Aut-L. 
.■Vut-L. 
Aut-L. 


Aut-L.. 
Own. . . 
West... 


Remy. 
Remy. 
Remy. 
Remy. 
Delco. 


West.. 
West.. 
West.. 


Opt. 


G&D.. 
NE... 
Aut-L. 

NE... 

Delco. 
Deloo. 
Delco. 
Delco . 
Delco. 


Eis.. 
Eis.. 
Eis.. 
Eis.. 
Eis.. 
Own. 
Mag. 


S-P  . 

S-P  . 

S-P.. 

S-P.. 

S-P.. 

S-P.. 

SAO 

SAO. 


SAC. 

S-P. 

S-P.. 

C-C. 

C-D. 

C-C.. 


SAC. 
0-C... 


Eis. . . 
Els... 
Eis. . . 
Eis. . . 
Delco. 


C-C. 


Splitd. 
Splitd. 
Splitd. 


Eis. 


Eis. 


Bosch. 
NE... 
Conn. . 
NE... 

Delco. 


C-C... 
C-C... 
C-C... 
S-P... 
S-P. . . 
O-C.  . 


D-P... 
D-P... 
D-P... 
D-P... 
D-P... 
SAC. 
SAD. 
C-C... 
C-C... 


Kor  nbhrevintloiiH,  noo  itnKen  350  and  351. 
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r 


Trucks  (Continued) 


CLUTCH 


Ful.... 

Ful... 

Ful.... 

Ful.... 

M4E. 

DG4M. 

B-L... 

B-L  ... 

B-L... 

B&B... 

B-L... 

B-L... 

B-L... 

B-L... 

B-L... 

B-L.... 

Det... 


Cov... 

Cov... 

Gov... 

Cov... 

B-L.  . 

B-L... 

Ful... 

ful... 

Ful  .. 

B&B 

B&B 

B&B  . 

B-L... 

B-L... 

B-L... 

B-L... 

Ful... 

Ful... 

Ful... 

Ful     . 

Own.  . 

Own.  . 

Ful... 

Ful... 

€ov.. 

€ov.. 

Cov. 

€ov. 


M&E.. 
Own. . , 
Own . . . 
Own .  . . 
Det... 
■Cov... 
B-L... 
€ov... 


Hele.. 

Ful... 

Det... 

Det... 

Det... 

Det... 

Ful... 

B&B., 

B&B. 

B&B. 

B&B. 

B&B 

Own.  . 

B&B. 

Cov.. 


Own . . . 

Own. . . 

Own . . . 

Own. . . 

Ful.    . 

B&B  . 

B-L... 

B-L... 

B-L... 

B-L... 

Ful.... 

Ful... 

Ful... 

B-L... 

B-L  ... 

B&B 

Dodge. 

B&B. 

Ful... 


B-L.. 
B-L.. 
B-L.. 
B-L.. 
B-L.. 


e 

H 


D-M. 
D-M. 
D-M. 
D-M 

D-M. 

('on . . 

D-M. 

D-M. 

D-M. 

Pla.  . . 

D-M. 

D-M 

D-M 

D-M. 

D-M. 

D-M 

D-M. 

D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M 
Pla.. 
Pla.. 
Pla.. 
D-M 
D-M. 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
D-M 
Cov iD-M 


D-M 

D-M 

D-M. 

D-M. 

D-M 

D-M 

D-M. 

D-M 

D-M. 

D-M. 

D-M 

D-M. 

D-M 

D-M. 

D-M. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

D-M. 

Pla.. 

D-M. 

D-M. 


D-M. 

D-M. 

D-M. 

Pla. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

Pla   . 

D-M 

Pla   . 

D-M. 

D-M. 
D-M. 
D-M. 
D-M. 
D-M 


TRANSMISSION 


GEARSET 


Ful.... 

Ful 

Ful... 
Ful  ... 
Cotta  . 
DG&M. 
B-L  .. 
B-L  ... 
B-L... 
B-L  ... 
B-L... 
B-L  ... 
B-L  ... 
B-L  ... 
B-L... 
B-L.... 
B-L... 


Cov.. 

Cov. . 

Cov  . 

Cov.. 

B-L  . 

B-L  . 

Ful... 

Ful... 

Ful... 

G-L.. 

G-L,. 

a-L  . 

B-L  . 
B-L 
B-L  . 
B-L  . 
Ful... 
Ful     . 
Ful. 
Ful... 
War.  . 
War.  . 
Ful... 
Ful  . 
Cov  . 
Cov  . 
Gov 
Cov 
Cov 
Dur 
Own. . 
War.. 


Own. 
Gov  . 
B-L  . 


Cotta.. 

Ful... 

Own. . . 

Own. . . 

Own . . . 

Own. . . 

Ful.... 

Own. . . 

DG&M 

DG&M.. 

War.. 

War.. 

Own. . 

Dur.. 

Cov.. 


Own.  . . 
Own. . . 
Own. .  . 
Own. . . 
Ful... 
Own  . . 
Own . . . 
Own. . . 
B-L... 
Own. . . 
Ful... 
Ful... 
Ful... 
B-L... 
B-L... 
Cotta.. 
Dodge. . 
Warren. 
Ful ... . 


B-L.. 
B-L  . 
B-L. 
B-L.. 
B-L.. 


£ 


SG.. 

SG.. 

SG.. 

SG., 

CM. 

SG., 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

sa. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 


Un-WE., 
Un-WE., 
Un-WE. 
Un-WE. 
Sep-Un. . 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE, 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un., 

Un-WE. 
Un-WE 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 


SG. 
SG. 
SG. 


CM.. 

SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG  . 
Plan. 
SG.. 
SG., 

SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
CM.. 
SG.. 
SG., 
SG,, 

SG.. 
SG.. 
SG.. 
SG.. 
SO.. 


*  s 


UNIVERSAL 
JOINTS 


Un-WE. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 


Uni... 
Uni... 
Uni... 
Uni... 
Spi.  .. 
Spi... 
Spi... 
Spi... 
Spi... 
Own.  . 
Hart.. 
Hart,, 
Hart,, 
Hart., 
Hart.. 
Hart.. 
Hart.. 

Hart.. 

Hart, 

Hart. 

Hart. 

Hart. 

Hart. 

Hart.. 

Hart 

:Hart. 

Arvac 

Arvac 

.4rvac 

Spi... 

Spi.  .  . 

Spi... 

Spi... 

Uni... 

Uni     , 

Uni... 

Uni... 

Uni... 

Pet... 

Arvac 

Arvac 

Spi.. 

Spi... 


Sep-Un. 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 


Un-WE. 

Un-WE. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un., 
Sep-Un., 
Un-WJ., 
Un-WE. 
Un-WE, 
Un-WE. 
Sep-Un., 
Sep-Un., 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 

Un-WE., 
Un-WE., 
Un-WE., 
Un-WE., 
Sep-Un.. 


Spi,, 

Spi,, 

M&E 

Own 

Spi,, 

Spi,, 

Mec, 

Pet,  , 

Pet,, 


Blood 

Spi,  , 


Spi.. 
Pet.. 
Spi.. 
Spi.. 
Spi.. 
Spi. . 
Own. 
Spi.. 
Uni.. 

Uni . . 

Own. 

Own. 

Own 

.\cme 

Spi.. 

Spi.  . 
Spi.. 
Spi.. 


Spi .  . , 
Spi . . 
Spi... 
Blood 


Nor. 
Sncad. 

Spi... 
Spi... 
Spi... 
Spi... 
Spi... 


Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Fab., 
Met. 
Met, 
Met. 
Met. 
Met. 
Met. 
Met. 

Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met. 

Met 

Met. 

Met. 

Met. 


Met. 
Met. 


Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met, 

Met. 

Met. 

Met 

Met, 

Met, 

Met, 


Met, 

Met, 

Met 

Met, 

Met, 

Met, 

Met, 

Met, 

Met, 

Met, 

Fab, 

Fab, 

Met. 
Met, 
Met . 
Met. 
Met. 


AXLES 


Sal.. 
Tim. 
Tim. 
Tim. 
Shu.. 
Sal.. 
Sal.. 
Sal.. 
Tor.. 
Tim. 
She., 
She,, 
She  , 
She,, 
She.. 
She.. 
She.. 


She... 

Col... 

Col.,, 

She.., 

Col,,. 

She... 

Tor... 

Tor... 

Tor... 

Eat... 

Col... 

Col... 

She... 

She... 

She... 

She... 

She... 

Tim.  . 

Tim 

S-P 

S-P  , 

S-P  , 

Shu  ,, 

Shu  . 

Tim   , 

Tim,  , 

Tim   , 

Tim,  , 

Tim,  . 

Sal.  .  . 

Own.  . 

Tim.  . 

Tim.  . 

Flint.. 

She... 

Own. . 


Own  . . 
Tim... 
Eat... 
Tim .  .  . 
Tim..  . 
Tim..  . 
Shu... 
Own .  .  . 
Own. . . 
Own. . . 
Tim..  . 
Tim.  .  . 
Own.  .  . 
Col... 
Col  . . . 


Own  . 
Tim .  .  . 
Tim .  .  . 
Tim.  .  . 
Shu  .. 
Tim.  .  . 
Own.  .  . 
Tim.  .  . 
Tim .  .  . 
Tim.  .  . 
Tim.  .  . 
Tim.  .  . 
Tim.  .  . 
Tim.  .  . 
Tim .  .  . 
She.  .. 
Dodge. 

Sal 

Col... 

She  . . . 
Tim.  .  . 
Tim. . . 
Tim... 
Tim.    . 


Sal... 

Tim.. 

Tim.. 

Tim.. 

Rus. . 

Sal .  .  . 

Tor... 

Tor. . , 

Tor., 

Opt,, 

She., 

She.. 

She.. 

She. . 

She.. 

She.. 

She.. 

She.. 

She.. 

She.. 

She.. 

She.. 

She.. 

Wis.. 

Wis.. 

Wis.. 

Eat. 

Tor.. 

Tor.. 

She.. 

She,. 

She.. 

She. 

Col.. 

Clark 

Rus.. 

Rus. 

Clark 

Clark 

Wis.. 

Wis.. 

Own. 

Wis 

Tim. 

Tim.. 

Tim.. 

Tor 

Own 

Tim.. 

Tim., 

Flint, 

She,, 

Own, 


Own, 

Tim.. 

Eat  . 

Tim. 

Tim.. 

Tim.. 

Rus.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Own. 

Col,. 

Rus.. 

Own. 

Tim.. 

Tim.. 

Tim.. 

Clark 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Own. 

Tim.. 

Tim.. 

Tim. 

Tim.. 

Tim.. 

Own 

Own.. 

SijI... 

Clark. 

She... 
Tim... 
Tim. . 
Tim... 
Tim... 


^§ 


5.50 
7.50 
7.50 


9.45 
5.70 
8.00 
9.00 
9.00 
7.00 
5.50 
6.50 
8.67 
8.75 
8.75 
11.75 
10.25 

6.50 
8.75 
8.66 
8.75 
10.25 
10.25 
6.20 
7.50 
9.60 
5.25 
7.00 
8.00 


8.75 

5.85 

6  83 

10.20 

9.45 

10.00 

12.55 

8.25 

8.66 

6.20 

8.25 


11.66 
6.33 
4.16 
7.75 

AA5 
6.50 
8.00 


8.90 

7.75 

7.80 

7.75 

10.33 

11.66 

9.40 

7.20 

8.50 

9.25 

10.25 

10.25 

7.25 

.6.80 

10.80 

6.00 
7.25 
8.75 
10.00 
7.00 


7.20 
7.25 
8.50 
10.30 
11.70 
9.66 
6.28 
5.75 
7.80 


7.00 

9.00 

7.75 

10.25 


a.ea 


Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 
Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

RR 

RR 

RR 

Sp. 

Sp 

Sp. 

Sp. 

SP. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

RR 


Sp. 

Sp. 

Sp. 

Sp. 

RR 

RR 

Sp 

RR 

RR 

RR 

RR 

RR 

TT 

Sp, 

Sp. 

RR 
RR 
RR 
RR 

Sp. 
Sp. 
Sp, 
Sp, 
Sp 
RR 

§P- 
Sp. 

RR 

RR 

RR 

Sp. 
Sp. 
Sp. 
Sp. 

Sp. 
RR 


Sp. 
Sp. 
Sp. 
Sp. 
Sp, 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp 
Sp. 
Sp. 
Sp. 

Sp, 

Sp, 

Sp, 

Sp, 

Sp, 

Sp, 

Sp 

Sp, 

Sp, 

Sp, 

Sp, 

Sp. 

Sp, 

Sp. 

Sp, 

Sp, 

Sp, 

Sp, 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

TT. 

Sp. 

Sp. 

TT, 

Sp, 

Sp, 


TA, 

Sp, 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
TT 
Sp. 
Sp. 

Sp 
Sp 
Sp 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp 
Sp. 
Sp. 

bp 


Sp. 
Sp. 
Sp. 
Sp. 

Sp. 


SPRINGS 


c 


S-B... 
Worm. 
Worm. 
Worm. 
Int.  .  . 
S-B  .. 
I-G  .. 
I-G... 
I-G... 


Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 

Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
S-B... 
I-G  .. 
I-G  . 
Worm. 
Worm. 
Worm. 
Worm. 
S-B... 
I-G... 
I-G  . 
I-G  .. 
I-G... 
I-G... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
I-G... 
S-B... 
Worm. 
Worm. 
S-B  .. 
Worm. 
I-G... 


StB... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
I-G... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
S-B  . 
I-G... 


StB.   . 

Worm. 

Worm. 

Worm. 

I-G.    . 

Worm. 

Worm. 

Worm. 

Worm. 

Ch... 

Worm. 

Worm. 

Worm. 

Worm. 

Worm. 

Worm. 

S-B... 

S-B  . 

I-G,,. 


Worm. . 
Worm. . 
Worm. . 
Worm. . 
Worm.. 


B 
e 

u. 

IE. 
iE. 
iE. 
iE. 
5E, 
\E. 
^E, 
^E. 
^E, 
iE. 
iE, 
IE, 
iE. 
iE, 
JE 
iE 
iE, 

hE. 
iE 
IE 
iE, 
iE 
iE 
iE 
iE 
iE 
iE 
iE 
iE 
iE, 
iE, 
iE, 
iE 
iE 
iE 
iE 
iE 
iE 
iE 
iE 
iE, 
iE, 
iE, 
iE, 
iE, 
iE, 
iE, 
iE 
iE 
iE, 
iE 
iE 
iE 


iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
JE. 
iE. 

iE. 
iE. 
5E. 
iE. 
JE. 
iE. 
iE. 
5E. 
4E. 
iE. 
iE. 
iE. 
iE. 
iE. 
JE. 
iE. 
iE. 
iE. 
iE. 

iE. 
iE. 
iE. 
iE. 
4E. 


iE. 
iE. 
iE. 

iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 

iE. 
iE. 
iE. 

iE. 

iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 

iE. 

iE. 

iE. 

iE. 
iE. 
iE. 
iE. 
iE. 
iE. 

iE. 

iE. 
iE. 
iE. 
iE. 
iE. 
iEl 
iE. 
iE. 
IE. 
iE. 
iE. 

FC 
iE. 
iE. 


PI. 

iE. 
iE. 

iE. 

iE. 

iE. 
iE. 
iE. 
iE, 
iE. 
iE. 
iE. 
JE, 
iE. 
iE. 

iE. 
iE. 
iE. 
iE. 
iE, 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 
iE. 

iE. 
iE. 
iE. 
iE. 
iE. 


BRAKES 


STEERING  I     WHEELS 


CO 


ExtR-W. 

Ext 

Int 

Ext 

ExtR-W, 
ExtR-W, 
ExtR-W, 

Ext 

ExtR-W, 
R-W,  ,, 
IntR-W, 
IntR-W, 
IntR-W, 
IntR-W, 
IntR-W, 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

Int 

Int 

Int 

IntR-W. 

ExtR-W 

ExtR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

ExtR-W. 

ExtDr... 

ExtDr... 

ExtDr.. 

ExtR-W, 

ExtDr.,, 

IntR-W. 

IntR-W, 

IntR-W, 

IntR-W, 

IntR-W, 

IntR-W 

IntR-W, 

Ext 

Ext 

Int 

Int 

Ext 

Int 

ExtDr.., 


ExtR&F 

Int 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
ExtR-W. 
R-W... 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W 

Dr 

R-W  .  . 
ExtR-W. 

Ext.... 
Int.... 

Int 

Int. ... 
Ext  . . 
IntR-W 
IntR-W 
IntR-W 
IntR-W 
IntR-W 

Int 

Int 

Int 

IntR-W 
IntR-W. 
IntR-W. 
ExtR-W 
ExtR-W 
ExtR-W 

Int 

IntR-W. 
IntR-W 
IntR-W 
IntR-W. 


E 


IntR-W. 

Int 

Int 

Int 

IntR-W. 
IntR-W. 
IntR-W. 

Int 

IntR-W. 
R-W.  .. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

Int 

Int 

Int 

IntR-W. 

IntRM-. 

IntR-W 

IntR-W 

IntR-W 

IntR-W . 

IntR-W. 

IntR-W 

ExrR-W. 

ExtR-W. 

ExtR-W. 

IntR-W, 

IntR-W, 

IntR-W, 

IntR-W, 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

Int 

Int 

Int 

Int 

Int 

Int 

R-W  .    . 


ExtR-W 

Int 

IntR-W 

IntR-W 

IntR-W. 

IntR-W 

IntR-W, 

R-W    , 

IntR-W 

IntR-W 

IntR-W 

IntR-W 

R-W     , 

R-W  ,, 

Dr 


Int,,,, 

Int.. 

Int.... 

Int.... 

Int,,., 

IntR-W 

IntR-W 

IntR-W 

IntR-W 

ExtDr.. 

Int 

Int 

Int 

IntR-W. 

IntR-W. 

IntR-W. 

Int  R-W. 

ExtDr. 

IntR-W. 

Int 

IntR-W. 
IntR-W. 
IntR-W 
IntR-W. 


e 


Roas. 
Ross. 
Ross. 
Ross. 

Own. 
.lac.  . 
.Jac . . 
•Jac.  . 


Jac.  . 
Woh. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 

Gem. 

Gem. 

Gem. 

Gem. 

Gem 

Gem. 

Dit.. 

Dit.. 

Dit.. 

Own. 

Own. 

Own. 

Ross. 

Ross. 

Ross. 

Ross. 

Ross. 

Gem. 

Gem. 

Gem. 

Ross. 


Gem. 
Gem. 
Gem. 
Gem. 
Gem. 


Own. 
Ross. 
Ross. 
Jac.  . 
Ross. 
Woh. 


Ross 

Ross. 

Ross. 

Ross 

Ross. 

Ross. 

Jac.  . 

Gem 

Gem. 

Gem. 

Gem. 

Gem. 

Own 

Lav. . 

Lav.. 

Own. 
Own. 
Own. 
Own 
Woh. 


Ross.. 
Ross. . 
Ross.. 
Ross  . 
Ross. . 
Ross  . 
Ross  . 
Rass  . 
Ross  . 
Ross. . 
Dodge 


Ross. 

Roes 
Roes. 
Ross. 
Ross. 
Ross. 


.S 
COH 


SAN.. 
S4N.. 
S&N. 

SAN.. 

w&w. 

SAN 

SAN.. 


SAN.. 

SAN.. 

SAN.. 

S&N.. 

S&N.. 

S&N.. 

S&N 

SAN.. 

SAN.. 

W&W. 

w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 
w&w. 

S&N,, 
S&N,, 
S&N,, 
S&N,, 
SAN,, 
W&W. 

w&w. 
w&w. 

S&N.. 
SAN.. 
S&N.. 
S&N.. 
W&W. 

W&w. 

W&W. 
W&W. 
WAW. 
S&N.. 
W&W. 
S&N.. 
S&N.. 
S&N.. 
SAN.. 
SAN  . 


Bimel... 
Bimel.. 
Bimel . . 
Bimel. . 
Detroit. 


SAN.. 

S&N.. 

S&N 

S&N.. 

S&N.. 

S&N.. 

S&N  . 

WAW. 

WAW 

WAW 

WAW. 

WAW 

Plan.. 

SAN. 

SAN. 

SAN.. 
SAN 
SAN  . 
SAN 

wAa. 


SAN. 

SAN. 

SAN.. 

S&N. 

SAN. 

vSAN 

WAW. 

SAN  . 

SAN. 


Bimel . . 
Bimel. . 
Bimel . . 
Bimel. . 
Bimel . . 
Smith.. 
Smith.. 

Jones. . 
Jones. . 
Jones. . 
Jones. . 
Jones. . 
Jones. . 
Own.  . 
Own  . 
Own. . . 
StM... 
StM... 
StM... 


Smith... 
Smith... 
Smith... 
MWC... 
MWC... 
MWC... 
Smith. .. 
Smith... 
Clark... 
Bimel.. . 
Bimel.. . 

Sch 

Sch 

Sch 

Smith... 
Smith . . . 
WajTie . . 
Kelsey. . 
Smith... 
Smith. .. 
ImpWC. 
MWC... 
MWC... 


Sch .... 
Smith.. 
Prud... 
Prud... 
Prud... 
Prud... 


Dist.. 

Sch... 
Sch  .. 
Smith. 
Smitn . 


Hoopcs. 
Hoopes. 

Kelsey . 
Own.  . 
Own. . . 
Own  . . 
Roy... 


.\rt. 
.Art. 
.Art. 
.Art. 
-Art 


Art. 
Art. 
Art. 
C-S. 
Art. 
.Art. 
.Art. 
Art. 
.Art. 
C-S. 
C-S. 

Art. 

Art. 

Art. 

Art. 

Art. 

Art 

.Art. 

.Art. 

Art. 

.Art. 

.Art. 

Art. 

.Art. 

C-C. 

C-S. 

C-S. 

Art. 

Art. 

Art. 

C-S. 

C-S. 

C-S. 

.Art. 

-Art. 

.Art. 

-Art. 

.Art. 

C-S. 

C-C. 

-Art. 

.Art 

C-S 


P-S 

P-vS 

R-S 

R-S 

R-S 

P-S 

P-8 

P-S 

P-S 

P-S 

R-S. 

R-S. 

R-S 

R-S 

R-S 

R-S 

R-S. 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

R-S 

P-S 

R-S 

P-S 

P-S 

P-S 

R-S 

R-S. 

R-S. 

R-S. 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S. 

P-S 

P-S 

P-S. 

P-S 

P-S 

P-S 


C-S.,  P-S 
.Art.  P-S 


-Art. 
-Art. 


Art 
C-S. 


Smith.. 
Smith.. 


Smith 
Smith 
Jones. 


Bimel.. 


Art. 

P-S 

-Art. 

.Art. 

C-S. 

C-S. 

.Art. 

.Art. 

.Art. 

.Art 

C-S. 

C-S 

C-S. 

Art. 

-Art. 

Art. 

.Art. 

C-S. 

C-S. 

.Art. 

.Art. 

.Art 

C-S. 

C-S. 

.Art. 

.Art. 


Art 


P-S 
P-S. 


P-S 

P-S. 

R-S. 

R-S. 

P-S 

P-S 

R-S. 

P-S 

Wd. 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S. 

P-S. 

R-S. 

P-S 

P-^ 

P-S 

P-S 

P-S. 

P-S 

P-S 

P-S 

P-S 

P-S. 

R-S. 

P-S 

P-S 

P-S. 

P-S. 
P-S 
P-S 
P-S 
P-S. 


.Make  and  Mtdtl 


Collier  23 

Collier IS 

Collier » 

CoUier a 

Colamkia G 

Cofmaerce T 

Commerce 12 

Commerce ]( 

Commerce IS 

Cook 51 

Corbitt H22 

Corbitt £22 

Corbiil C22 

Corbitt B22 

Corbitt R2i 

Corbitt A22 

Corbitt AA22 

Daj-Elder A 

Day-Elder B 

OaT-Bder D 

Daj-Elder C 

Dar-Eld«r F 

Day-Elder E 

Dearborn E 

Dearborn F 

Dearborn 4S 

Defiance G 

Defiance D 

Defiance £ 

DeMartini VA 

DcMartini 2 

DeMartini 3 

DeMartini | 

Denby Jl 

Denby J3 

Denby 134 

Denby 25 

Denby 27 

Denby 2|» 

Dependable C 

Dependable £ 

Diamond  T 13 

Diamond  T FS 

Diamond  T U 

Diamond  T K 

Diamond  T EL 

Diehl B 

Dodge  Brotbert 

Dorria K4 

Dorria K7 

Dort Its 

Duplex A 

Duplex E 

Duty 

F.W.D B 

Facto 

F«jeol 2 

Fageol 3 

Fageol 4 

Fagool C 

Farjo R 

Federal SO 

Federal TE 

Federal UE 

Federal WE 

Federal X2 

Ford TT 

Fulton A 

Fulton  ..C 

G.M.C KIC 

G.M.C K41A 

G.M.C K71 

G.  M.C  KIOI 

G.  W.  W..  Farm  Special 

Garford 15 

Garford 25 

Garford 7tH 

Garford 77D 

Garford MD 

Gary F 

Gary I 

Gary J 

Gary K 

Gary M 

Gertiz K 

Graham  Brotheri 

Gramm- Pioneer 19 

Gramm-Pionecr 15 

Hahn J4 

Hahn CD 

Hahn DE 

Hahn BE 

Hahn F 


For  abhreviatioiLs.   see   pnees  :150  and  351. 
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Specifications  of  American 


Make  and  Model 


Hal-Fur D 

Hal-Fur B 

Hal-Fur F 

Hall 2H 

Hall 3H 

Hall 5 

Hall 7  Chain 

HafTcy WOA 

Harvey WFA 

Harvey WHA 

Hawkeye K 

Hawkeye M 

Hawkeye N 

Hendrickson 

Hendrickson 

Hendrickson 

Hendrickson 

Huron,  Erie 

Huron Mich. 

Indiana 12 

Indiana 20 

Indiana 25 

Indiana 35 

Indiana 51 

International S 

International 21 

International 31 

International 41 

International 61 

International 101 


...1 

■  VA 

.2H 

■m 

.5 


K-Z 

K-Z 

K-Z 

K-Z 

K-Z 

Kalamazoo Gl 

Kalamazoo H 

Kalamazoo K 

Kalamazoo K5 

Kearns H 

Kearns N 

Kelly-Springfield  ...K34 
Kelly-Springfield.  ..K38 
Kelly-Springfield.  ..K41 
Kelly-Springfield. . . .  K50 
Kelly-Springfield.    .K60 

Keystone 

Kimball AB 

Kimball AK 

Kimball AE 

Kimball ..AF 

Kissel Express 

Kissel...  .General  Utility 

Kissel Freighter 

Kissel Heavy  Duty 

Kleiber 

Kleiber 

Kleiber 

Kleiber 

Kleiber 

Kleiber 

Koehler D 

Koehler M 

Koehler F 

Lange EA 

Larrabee X2 

Larrabee J4 

Larrabee K4 

Larrabee L4 

Larrabee W 

Lucdinghaus C 

Luedinghaus W 

Luedinghaus K 

Maccar L2 

Maccar HA 

Maccar H2 

Maccar MA 

Maccar G 

MacDonald A 

Mack .AB 

Mack AB 

Mack AB 

Mack AC 

Mack AC 

Mack AB  Tractor 

Mack AC 

Mack AC  Tractor 

Mack AC 

Mack AC  Tractor 

Mack AC  Tractor 

Mack AC  Tractor 

Mapleleaf AA 

Mapleleaf BB 


3^ 

2\ 

3^ 

5 

7 

2 

21 

3^ 

n 

2 

3i 
li 
2^ 
3J 
5 
l|-2 

^ 

2 

2i 
3^ 
5 
1 

4 
1 

H 
2 
3 
5 

1 

li 

2i 

3i 

5 

U 

2i 

3J 

5 

1 

2 

z\ 

5 

6 

2 

2 

3 

4 

5 

1 

\h 

2i 

3i 

1 

li 

2 

2^ 

3i 

5 

li 

2^ 
3i 

2i 
1 

u 

2 

5 
1 

li 
2-2i 

li 

2 

3 

4 

5 

n 
u 

2 

2i 

3i 

5 

5 

61 

7 

7i 
10 
13 
15 

2 

3 


144 

168 
180 
156 
144 
144 
144 
160 
150 
160 
148 
148 
170 
130 
140 
165 
170 
144 
156 

134 

150 

156 

160 

170 

124i 

115 

129 

129 

138J 

160 

134 
134 
150 
156 
156 
144 
160 
160 
160 
118 
136 
144 
150 
156 
158 
158 
144 
136 
172 
164 
164 
140 
152 
168 
168 
140 
147 
156 
160 
167 
180 
137 
165 
162 

153 
138 
138 
158 
160 
185 
130 
144 
145 

150 
162 
162 
183 
186 
180 
144 
144 
144 
168 
168 
120 
168 
119 
168 
119 
119 
119 
144 
150 


TIRE  SIZE 


34x5* 

36x6p 

36x6 

36x4 

36x5* 

36x5 

36x5 

34x4 

36x4 

36x5 

34x3i* 

36x4* 

36x5 

36x4p 

36x4 

36x5 

36x6 

35x5p 

36x6p 

34x3i 

36x4 

36x4 

36x5 

36x5 

34x5p 

36x3^ 

36x3i 

36x3^ 

36x4 

36x5 

34x3i 

36x4 

36x6 

36x5 

36x6 

34x4 

36x4 

36x5 

36x6 

32x4ip 

34x3i 

36x3^ 

36x4 

36x5 

36x6 

36x6 

34x5* 

35x4 

36x5 

36x5 

36x6 

34x5p 

36x3J 

36x4 

36x5 

34x3i 

36x3J 

36x4 

36x5 

36x5 

36x6 

34x3i 

36x4 

36x5 

36x4* 

34x5p 

34x3J 

36x4 

36x5d. 

36x6 

35x5p 

34x3 J* 

36x4* 

36x4 
36x4 
36x4 
36x5 
36x5 
40x7 
36x4 
36x4 
36x4 
36x5 
30x6 
36x4 
36x6 
36x5 
36x7 
36x6 
36x6 
36x7 
36x4 
36x4 


38x7* 

36x10 

40x12 

36x4d 

36x5d* 

40x6d 

40x6 

34x7 

36x7 

36x5d 

34x5* 

36x6* 

36x10 

36x5p 

36x7 

36x5 

40x6d 

38x7p 

40x8p 

34x5 

36x7 

36x8 

36x5d 

40x6d 

34x5p 

36x3i 

36x4 

36x5 

36x6 

40x10 

34x5 

36x6 

36x8 

36x10 

40x12 

34x5 

36x8 

36x10 

36x6d 

32x4ip 

34x6 

36x6 

36x4d 

40x5d 

40x6d 

40x7d 

38x7* 

36x7 

36x10 

40x6d 

40x7d 

34x5p 

36x5 

36x7 

36x5d 

34x5 

36x6 

36x7 

36x8 

36x10 

40x12 

34x5 

36x7 

36x5d 

36x7* 

34x5p 

34x5 

36x8 

36x5d 

40x6d 

35x5p 

34x5* 

36x7* 

36x6 

36x4d 

36x4d 

36x5d 

40x6d 

40x14 

36x3Jd 

36x4d 

36x4d 

40x5d 

40xfid 

36x4d 

40x12 

40x5d 

40x7d 

40x6d 

40x12 

40x7d 

36x7 

36x4d 


ENGINE 


Hink.. 
Hink.. 
Hink.. 
Cont.. 
Cont. . 
Cont.. 
Cont. . 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Wau.. 
Buda. 
Buda. 

Wau.. 
Own.  . 
Own. . 
Own. . 
Wau.. 
Lye... 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 


Cent.. 
Cent.. 
Cont.. 
Cont.. 
Cont.. 
Cont.. 
Wis... 
Wis... 
Wis... 
H-S... 
H-S... 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Buda. 
Wis... 
Wis... 
Wis... 
Wis... 
Own. . 
Own . . 
Own. . 
Own. . 
Cont. . 
Cont. . 
Cont. . 
Cont.. 
Cent.. 
Buda. 
H-S... 
Her... 
Her... 


c  e 
'■^^ 

z« 


4-4x5^ 

4-4ix5i 

4-4'4x5i 

4-4^x5i 

4-4^x55 

4-4ix5i 

4-4J  5i 

4-4^x5^ 

4-4^x6 

4-35x5} 

4-45x5^ 

4-4^x6 

4-3|x5i 

4—4^x51 

4-4|x5i 

l-5x6i 

4-35x5} 

4-l}x5| 

4-35x5} 

4-4|x5i 

4^ix5i 

4-43x5i 

4-5x6} 

4-3Jx5 

4-3ix5} 

4-3^x5} 

4-3^x5} 

4-4}x5 

4-4}x5 


Cont.. 

Cont.. 

Cont.. 

Cont. . 

Cont.. 

Cont.. 

H-S.. 

Wau.. 

Wau.. 

Cont.. 
Cont.. 
Cont. . 
Cont.. 
Cont.. 
Buda. 
Own . . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Hink.. 
Hink.. 


4-3 }x5 

4-35x5 

4-4}x5} 

4-4Jx5J 

4-45x6 

4-35x5 

4-4x6 

4-4}x6 

4-4^x6 

4-3}x4J 

4-3^x5 

4-35x5} 

4-35x5} 

4-4ix6i 

4-4^x6i 

4-35x5 i 

4-4x6 

4-4^x6 

4-45x6 

4-5x6 

4-35x5^ 

4-3Jx5J 

4-4|x5J 

4-4ix5i 

4-4Jx5} 

4-4ix5} 

4-4Jx5} 

4-4^x5.^ 

4-45x5i 

4-5x6i 

4-3ix5 

4-4x5} 

4-4ix5J 

4-4}x5} 

6-3}x4i 

4-3}x5 

I  41x5} 

<i-4ix5} 

445xB 

4-r!ix5 

4-35x4} 

4-4}x5} 

4-4}x5} 
4-4ix5} 
4-4jx5J 
4-43x6 
4-45x6 
4ix6 
4-4x5 
4-4x5 
4-4x5 
4-5x6 
4-5x0 
4-4x5 
4-5x6 
4-5x0 
4-5x6 
4-5x6 
4-5x6 
4-5x6 
4-4x5} 
4-4Jx5} 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. , 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


OH 


G&O. 
G&O. 
G&O. 
Long. 


Long. 
Long. 
Chic., 


Chic. 
Ideal. 
Bre.. 
Ideal. 


Met-Gear. . 
Met-Gear. . 

Met-Gear. . 
Corn-Gear. 
Com -Gear. 
Com -Gear. 
Met-Gear.. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear.. 

Met-Gear.. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear.. 
Met-Gear. . 
Met-Gear. , 
Met-Gear. . 


Fin. 
Fin. 
Fin. 
Fin. 


Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel. 
Fin. 
Cel. 


McCo.., 
McCo... 

MoCo... 
McCo... 
McCo... 
McCo... 
McCo... 

Long 

Long 

Long 

Long 

Long 

Long 

Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
Hoo.... 
G&O... 


G&O. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. . 

Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear.. 
Met-Gear. 
Met-Gear. . 
Met-Gear. 
Met-Gear.. 
Met-Gear. . 

Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Mct-Goar. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Mot-Gear. . 
Met-Goar. . 
Met-Gear.. 
Met-Gear.. 
Met-Gear. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Mct-Gejir. . 
Met-Gear. . 


McCo. 
Eagle. 
Eagle. 
Engle. 
Eagle. 
McCo 
McCo, 
McCo, 
M,Co 
Rome- 
Rome- 
Rotpe- 
Rome- 
Rome- 
Romc- 
Gor.. 
Gor.. 
Gor.. 


OH" 


Mod.... 

Fed 

Bush.... 
Rome-T. 
Romc-T. 
Bush.... 

Bre 

Bre 

Bre 


Bush.... 
Bush.... 
Bush.... 
Bush.... 
Bush .... 
Mod.... 
Own. . . . 
Own. . . . 
Own. .. . 
Own. . . . 
Own .... 
Own.... 
Own. . . . 
Own .... 
Own. . . . 

Own 

Own .... 
Own. . 
McCo 
McCo... 


Fin.. 
Fin.. 

Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin. . 
Fin.. 
Fin.. 
Fin.. 

Fin.. 

Fin.. 

Fin.. 

Fin.. 

Fin.. 

Cel.. 

Fin.. 

Fin.. 

Fin.. 

Cel.. 

Fin.. 

Fin.. 

Fin.. 

Fin.. 

Fin.. 

Fin.. 

PT.. 

PT.. 

PT.. 

PT. . 

PT.. 

Fin., 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Cel. 

Cel. 

Cel. 

Cel. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 

Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
PT. 
Cel. 
Cel. 
Cel. 
PT. 
PT. 
Cel. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
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u 


Pump. 
Pump. 
Pimip. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
F*ump. 
Pump. 
Pump. 
PimiD. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Ther.. 
Ther.. 

Ther.. 

Ther.. 

Famp. 

Pump. 

Pump. 

Ther.. 

Pump. 

Pump. 

Pump. 

Ther.. 

Ther.. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther.. 

Pump. 

Pump. 

Pimip. 

Pump. 

Pump 

Pump 

Pump. 

Pump 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther.. 

Pump. 

Pump. 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


OILING 
SYSTEM 


Gear. 
Gear. 
Gear. 
Pist.. 
Pist. 
Pist.. 
Pist.. 
Ecc. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Hol-Crk. 
Hol-Crk. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump 

Pump 

Pump. 

Pump. 

Pump 

Pump. 

Pump. 

Pump. 

Pump 

Pump 

Pump. 

Pump. 

Pump 

Pump 

Pump 

Pump. 
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_  o. 


Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 


Gear. 
Gear. 
Gear. 
Pist.. 
Fear. 
Gear. 
Gear. 


Gear. 
Gear. 


Cir-Spl.. 

Hol-Crk, 

Hol-Crk. 

Hol-Crk, 

Hol-Crk 

Cir-Spl., 

Cir-Spl. , 

Cir-Spl. 

Cir-Spl. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

HollCric'. 
Hol-Crk. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl.. 

Cir-Spl.. 

Cir-Spl., 

Cir-Spl. 

Hol-Crk 

Hol-Crk 


Gear.. 

Gear.. 

Gear.. 

Gear., 

Gear., 

Gear. 

Gear. 

Gear. 

Gear. 

Pist.. 

Pist.. 

Pist.. 

Pist.. 

Pist.. 

Pist.. 

Gear. 

Gear. 

Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


FUEL  SYSTEM 


w 

ha 
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Stromb. . 
Stromb. . 
Stromb. . 
Zenith... 
Zenith. . . 
Zenith. . . 
Zenith. . . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . . 
Zenith. . . 
Zenith... 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith.. . 
Zenith. . . 

Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Ensign . . 
Ensign . . 
Ensign . . 
Ensign . . 
Ensign . . 
Ensign. . 

Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . . 
Zenith.., 
Zenith... 
Zenith. . , 
Zenith . . 
Zenith. . , 
Zenith.. 
Zenith.. 
Master. 
Master. 
Zenith. . 
Zenith. . 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Zenith.. 
Zenith. . 
Zenith. . 


Stromb. . 
Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 
Schebl... 
Schebl... 
Schebl... 

Zenith. . . 
Zenith. . . 
Zenjth.., 
Zenith... 
Zenith.., 
Stromb. . 
Schebl.., 
Schebl.. 
Schebl  . 
Schebl.. 
Schebl.. 
Schebl. 
Schebl.. 
Schebl.. 
Schebl. 
Schebl. 
Schebl. 
Schebl. 
Stromb. 
Stromb. 


Vac. 
Vac. 
Vac. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 


Vac. 
Vac. 

Gra. 
Gra. 
Gra. 
Pr.. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 

Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 


Gra.. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Vac. 

Vac. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra. . 
Gra.. 
Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Gra.. 

Vac, 

Gra.. 

Gra.. 

Gra.. 

Gra. 

Gra., 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Vac. 

Vac 


GOVERNOR 


Hink.. 
Hink. 
Hink.. 
Dup.. 
Dup.. 
Dup.. 
Dup.. 
Mec  . 
Mec  . 
Mec. . 
Simp. 
Simp. 
Simp. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Sue. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Sue. 
Sue. 
Sue. 


Pier., 
Pier.. 


Wau.... 

Pier 

Pier 

Pier 

Wau.... 


Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Own. .. 
Own. . . 
Own. .. 
0\vn... 
Own.. . 

McCan. 
McCan. 
Mec. . . 
McCan. 
McCan. 
Pier.... 
Pier.... 
Pier.... 
Pier.... 


Pier. 


Pier... 
Ker... 
Pier... 
Simp. 
Simp. 
Simp. 
Simp. 
Simp. 
Simp. 
Simp. 
Simp. 
Pier. 


Simp.. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Sue. 
Sue. 
Sue. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 


SPEED 


e 

is 

ofiu 


1350 
1350 
1350 
1400 
1300 
1300 
1300 
1200 
1200 
1000 
1400 
1200 
1200 


1400 
1400 

1300 
1160 
1600 
11.50 
1000 
2000 
1450 
1450 
1450 
1275 
1275 


1300 
1300 
1300 
1300 
2000 
1800 
1600 
1600 
1300 
1300 
1300 
1350 
1600 


1400 
1400 
1400 


Pharo. 
Pharo. 
Pharo. 
Pharo. 


Wau... 
Wau... 

Muel... 

Muel 

Muel 

Muel. . . 
Muel... 
Simp... 
Own.. . 
Own . . . 
Own. .. 
Own. .. 
Own. . . 
Own. . . 
Own. .. 
Own. . . 
Own... 
Own. . . 
Own. . . 
Own. . . 
Hink... 
Hink... 


Hvd. 
Hyd. 
Hvd. 
Hyd. 


Cent. 
Cent. 


Sue... 
Sue... 
Sue.. 
Sue... 
Sue... 
Cent.. 
Cent.. 
Cent. . 
Cent. . 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent. . 
Cent. . 
Cent.. 
Cent.. 
Cent.. 


1275 
1375 


u 

ft. 


West... 
West... 
West... 
Eia. . . . 


Eis. . . . 
Eis. . . . 


Eis. 
Eis. 
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ELECTRICAL  SYSTEM 


■a 


Bosch. 
Bosch. 
Bosch. 


Eia., 
Eis., 


NE... 
NE... 

West.. 
West.. 
West.. 
West.. 
West.. 
.\ut-L. 
NE... 
NE... 
NE... 
NE... 
NE... 


Eis. . . 
Eis. . . 
SpUtd. 
SpUtd. 
Splitd. 
Splitd. 
Bosch. 
Bosch . 


D>T1... 

Dyn... 
Dyn... 
Dvn... 
Dyn... 
Dyn... 
Eis. . . . 
Eis. . . . 
Eis. . . . 

Eis 

Eis 

G&D... 
West... 
West... 
West... 
West... 
Remy.. 


1350    14 


1300 


1225 
1260 
1100 


1350 
1350 
1300 
1150 
1150 
1300 
1275 
1275 
1275 
1000 
1000 
1275 
1000 
1000 
1000 
1000 
1000 
1000 
1200 
1200 


West... 
West... 
West. 


15 


Bosch.. 

Bosch. 

Bosch. 

Bosch. 

Bosch.. 

Dyn... 


e 

is 


s-p.. 

S-P., 

S-p.. 

O-C. 
O-C. 
O-C. 


Eis.... 
Eis.... 
Eis. . . . 
Eis. . . . 
Eis. . . . 
Conn... 
Bosch.. 
Bosch.. 
Bosch.. 
Dixie... 
Dixie... 


Conn. . . 
Bosch.. 
Bosch.. 
Bosch.. 
Berlg... 


Berlg.. 
Eis... 
Sphtd. 
SpUtd. 
Splitd. 
Remy. 


Splitd.. 

Splitd. 

Splitd. 

Bosch. 
Bosch. 
Bosch. 
Bosch. 
Bosch. 
Bosch. 
At-K... 


Bosch., 
Bosch. 
Bosch., 
Bosch., 
Bosch. 


Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
Lee-N. 
West.. 
West.. 


■3  K 


S&C. 
S&C. 
S4C. 
S4C. 
S&C. 
S&C. 


S-P. 
S-P. 
S-P. 
S-P. 
S-P. 


C-C.. 


S&O. 


C-C, 
C-C., 
C-C, 

O-C, 
O-C. 


O-C 
O-C 


Eis... 
Eis... 
Eis. . . 
Eis... 
Ei8... 


S&O.. 
S&O. 
S&O. 
S&O. 
S&O. 


Teagle.. 
Teagle.. 
Teagle.. 
Teagle.. 
Teagle.. 
Teagle.. 
Lee-N.. 
Teagle.. 
I>ee-N.. 
Teagle.. 
Lee-N.. 
Lee-N.. 

Eis 

Eis.... 


S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S&C. 
S&C. 


Kor  abbreviatlona,  aee  pnares  350  and  351. 


Specifications 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


Trucks  (Continued) 


355 


CLUTCH 


B4B.... 
B(feB.... 
B&B... 
B-L 


B-L 

B-L 

B-L 

Ful 

Ful 

Ful 

Ful 

Ful 

Ful 

Ful 

Ful 

Ful 

Ful 

B&B.... 
BifcB.... 

B4B.... 
B&B.... 
B&B.... 
B&B.... 
B&B.... 
M;m... 
Own.. . 
Own. . . 
Own. . . 
Own. . . 
Own. . . 

B-L.... 
B-L.... 
B-L.... 
B-L.... 
B-L.... 
Ful.... 
Ful.... 
Ful.... 
Ful.... 
B&B... 
B&B... 


Pla... 
Pla... 
Pla... 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M., 
D-M.. 
Pla. . . 
Pla... 

Pla... 

Pla... 

Pla. . . 

Pla. . . 

Pla... 

D-M. 

D-M. 

D-M, 

D-M. 

D-M, 

D-M. 

D-M. 
D-M, 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M, 
D-M. 
Pla.. 
Pla.. 
D-D. 
D-D. 


TRANSMISSION 


GEARSET 


Own 

Own 

Own 

B-L 


B-L.... 
B-L.... 
B-L.... 
Ful.... 
B-L.... 
B-L.... 
Ful.... 
Ful.... 
Cotta.. 


SO., 
SG., 
SG., 
SG.. 


Ful 

B-L 

B-L 

B-L 

B-L 

War. . . . 
War.... 
War. . . . 
War.... 

B-L 

B-L 

B-L 

B-L 

B-L 

B-L 

Mec .... 

B-L 

B-L 


B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
B-L. 


B-L 

B-L 

B-L 

B-L 

B-L.... 

B-L 

Own. . . 
Own. .. 
Own. . . 
Own. . . 
Own. . . 
Own. . . 
Own. . . 
Own. .. 
Own. . . 
Own. . . 
Own... 
Own..., 

Pol 

Pnl..... 


Cotta... 
Cotta. . . 

B-L 

B-L 

B-L 

B-L 

B-L 

Mun 

Own. . . . 
Own. . . . 

B-L 

B-L 

B-L 


D-M. 

D-M., 

D-M., 

D-M, 

D-M., 

D-M, 

D-M, 

D-M, 

D-M. 

D-M. 

D-M., 

D-M. 

D-M,, 

D-M, 

D-M, 

D-M. 

D-M. 

D-M, 

D-M, 
D-M, 
D-M. 
D-M, 
D-M, 
D-M, 
D-M. 
D-M. 
D-M. 

D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
Pla... 
Pla... 
D-M. 
Pla... 
Pla... 
Pla. . . 
Pla... 
Pla. . . 
Pla. . . 
D-M.. 
D-M.. 


SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
CM. 


B-L. 
B-L. 
B-L. 
B-L. 
B-L. 
Ful.. 
Ful.. 
Ful.. 
Ful.. 
G-L. 
G-L. 


fc 


Sep-Un.. 
Sep-Un.. 
Sep-Un. . 
Un-WE. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Un-WE., 
Sep-Un.. 
Sep-Un.. 
Un-WE. 
Un-WE. 
Sep-Un. 


CM. 
CM. 

SG., 

SG., 

SG., 

SG., 

SG., 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 


Un-WE. 
Un-WE. 

Sep-Un.. 
Sep-Un.. 


Ful.... 

B-L... 

B-L... 

B-L... 

B-L, . . 

War... 

War... 

War... 

War. . . 

B-L... 

B-L... 

B-L... 

B-L... 

B-L... 

B-L... 

Mec. . , 

B-L... 

B-L... 


B-L 

B-L 

B-L 

B-L 

B-L 

B-L 

G-L 

DG&M. 
DG&M. 

B-L 

B-L 

B-L 

B-L 

B-L 

B-L 

Own. . . , 
Own. . . , 
Own , . . . 
Own . . . , 
Own . . . . 
Own . . . , 
Own . . , , 
Own, . . . 
Own , . . . 
Own . . . . 
Own. . . . 
Own . . . . 

Ful 

Ful 


Sep-Un.. 
Sep-Un.. 
Un-WE. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
,Sep-Un.. 

Un-WE. 
Un-WE. 
Sep-Un., 
Sep-Un. . 
Sep-Un., 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 


*  ¥ 


SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG, 
SG. 
SG. 
SG. 
SG. 
SG. 


Un-WE. 
Sep-Un.. 
Sep-Un.. 
Scp-Un.. 
Sep-Un.. 
Un-WE. 
Un-WE. 
Sep-Un.. 
Sep-Un.. 
Sep-Un., 
Sep-Un. . 
Sep-Un.. 
Sep-Un. . 
Sep-Un., 
Sep-Un., 
Un-WE. 
Sep-Un.. 
Sep-Un., 


Sep-Un.. 
Un-WE. 
Un-WE. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Un-WE. 
Un-WE. 
Un-WE. 

Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un.. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WJ.. 
Un-WJ.. 
Un-WE. 
Un-WJ.. 
Un-WE. 
Un-WE. 
Un-WJ.. 
Un-WJ.. 
Un-WJ.. 
Un-WE. 
Un-WE., 


4 

4 
3 
4 
4 
4 
4 
4 

3 
4 
4 
4 
4 
3 
3 
3 
4 
4 
4 

3 
3 
4 
4 
4 
4 
4 
4 
4 


UNIVERSAL 
JOINTS 


•a 


Pet.. 
Pet.. 
Pet.. 


Spi. . 

Spi.. 

Spi.., 

Spi . . , 

Spi.., 

Spi.., 

Hart. 

Hart. 

Hart. 


Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Un... 
Un... 


Snead. 
Own. . 
Own. . 
Own. . 
Own. . 
Own.. 

Therm 

Snead 

Snead . 

Snead 

Snead. 

A.cme. 

Acme. 

Acme. 

Spi. . . 

M&E. 

M&E. 


Spi... 
Spi... 
Spi... 
Spi . . . 
Spi... 
Spi . . . 
Spi... 
Spi... 
Spi . . . 
Spi... 
Spi... 
Spi. . . 
Spi... 
Spi. . . 
Spi... 
M&E. 
Spi... 
Spi. . . 


Nor... 


Spi... 
Spi... 
Spi. 

Spi... 

Spi. 

Spi... 

Spi.. 

Spi.. 

Own. 

Spi.. 

Spi... 

Spi . . . 

Spi . . . 

Spi... 

Spi. . . 

Spi... 

Spi... 

Spi... 

Spi... 

Spi... 

Spi.,, 

Blood, 

Blood. 


AXLES 


c 

e 


Met. 
Met. 


Tim... 

Tim... 

Tim... 

Tim... 

Tim... 

Tim... 

Tim... 

She.... 

She..., 

She.... 

Col.... 

Col..., 

Shu,.., 

Tim... 

Tim... 

Tim... 

Tim.., 

Col,.. 

Col... 


Fab. 
Met. 
Met. 
Met. 
Met. 
Met. 

Fab. 
Fab. 
Fab. 
Fab. 
Fab. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Fab, 


Met, 
Met. 
Met. 

Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met, 
Met. 
Met. 
Met. 
Met. 
Met, 
Met. 
Met. 
Met. 
Met. 
Met. 


She.... 
She.... 
She.... 
She.... 
She.... 
Tor.... 
Own. . . 
Own . . . 
Own. . . 
Own.. . 
Own... 


Tim. 
Tim. 
Tim. 
Tim . 
Tim. 
Shu.. 
She.. 
She.. 
She.. 
Tor,. 
Tor.. 
Own. 
Own. 


Own. 
Own. 
Tor.. 
She.. 
She.. 
She,. 
She.. 
Own. 
She,, 
Tim. 
She.. 
Tim. 
Tim. 
Tim. 
Tim. 
Tim. 
Tim. 
Shu.. 
Shu.. 
Shu.. 


Tim. 
Sal. . 
She,, 
She,, 
She.. 
She., 
Col., 
Shu. 
Shu. 


Tim. 
Tim. 
Tim. 
Tim. 
Tim. 
Own. 
Own. 
Own. 
Own. 
Own. 
Own, 
Own, 
Own, 
Own, 
Own. 
Own. 
Own. 
Own. 
She.. 
She.. 


Tim... 
Tim... 
Tim... 
Tim... 
Tim... 
Tim... 
Tim... 
She... 
She... 
She... 
Clark. 
Clark. 
Clark. 
Tim... 
Tim.., 
im.., 
Tim.., 
Clark. 
Clark. 

She... 

She,., 

She.. 

She.. 

She.. 

Tor.., 

Own. 

Own. 

Own. 

Own. , 

Own. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Wis.. 

She.. 

She.. 

She.. 

Tor.., 

Tor,. 

She,, 

She.. 

Clark. 

Own. 

Own, 

Rus.. 

She.. 

She.. 

She.., 

She,., 

Tim.. 

She.. 

Tim.. 

She,, 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Own. 

Tim.. 

Tim.. 

Tim.. 
Sal.. 
She.. 
She., 
She,. 
She.. 
Dun. 
Wis.. 
Wis.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Tim.. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. , 

Own. , 

She,., 

She... 


^.1 


S  ►. 
a.ea 


RR. 
RR. 
RR. 

Sp.. 
Sp.. 
Sp.. 
RR. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 


RR 

RR. 

RR. 

RR. 

RR. 

RR. 

RR. 

Sp 

Sp 

Sp 

Sp.. 

Sp.. 

Sp. 

RR 
RR. 
RR 
RR 
RR 
RR 
RR 
RR. 
RR. 

Sp'.' 

RR. 

RR. 

RR. 

RR. 

RR. 

Sp.. 

Sp.. 

Sp.. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp, 

RR 

RR 

RR 

RR 

RR 

RR 

Sp. 

Sp, 

RR 


Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

RR. 

RR 

RR 
RR 
RR 
RR. 


25  RR 
50 


Sp. 

Sp, 

RR 

RR 

RR, 

RR, 

RR, 

RR, 

RR, 

RR, 

RR. 

RR. 


66  Sp. 
75  Sp. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
TA. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


Sp. 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp, 
Sp, 
Sp 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp 
Sp. 
Sp. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp, 


Sp. 
Sp. 


Worm 

Worm 

Worm 

Worm 

Worm 

Worm, 

Ch, 

Worm, 

Worm 

Worm 

I-G 

I-G 

I-G 

Worm 

Worm 

Worm 

Worm, 

I-G 

I-G 


Worm 

Worm 

Worm 

Worm, 

Worm 

I-G 

I-G 

I-G 

I-G 

I-G 

I-G 


Worm 

Worm 

Worm 

Worm, 

Worm 

Worm 

Worm 

Worm 

Worm 

I-G 

I-G 

Worm, 

Worm 

I-G 

Ch, 

Ch. 

I-G 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm 

Worm, 

Worm 

Worm, 

Worm, 

Worm, 

Worm 

Worm 

Worm 

S-B 

Worm 

Worm 

Worm, 

Worm 

Worm 

Worm 

Worm 

Worm 
Worm 
Worm 
Worm, 
Worm, 


SPRINGS 


B-S&ch.. 
B-S&ch.. 
B-S&ch.. 

Ch 

Ch 

Ch 

Ch 

Ch 

Ch 

Ch 

Ch 

Ch 

Worm. . . 
Worm. . . 


iE. 
iE. 
^E. 
iE. 
^E. 
^E. 
IE. 
JE. 
JE. 
^E. 
^E. 
iE. 
iE. 
JE. 
^E. 
IE. 
IE. 
IE. 
IE. 

iE. 

E. 

E. 
jE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE, 

IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 

all/. 

IE. 

2*1'. 

IE. 

5E. 

IE. 
IE. 
IE. 
IE. 
IE. 
E. 
IE. 
IE. 
IE. 
IE. 

IE. 
IE. 
IE. 
IE. 
IE, 
IE, 
IE 
IE, 
IE 

IE, 
IE, 
IE, 
IE, 
IE, 
IT, 
IE. 
IE. 
IE. 
IE. 
IE. 
JE. 
IE. 
»E. 
IE. 
IE. 
JE. 
JE. 
JE. 
JE. 


I 


JE. 
JE. 

JE. 
El. 
IE. 
JE. 
JE. 

E. 

E. 
IE. 

E. 
iE. 
IE 
JE. 
JE. 

E. 
iE. 
IE. 
JE. 

JE. 

IE. 
IE. 
JE. 
IE. 
JE. 
JE. 
IE. 
IE. 
IE. 
IE. 

IE. 
JE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
JE. 
IE. 
IE. 
JE. 
JE. 
IE 
JE. 
JE. 
JE. 
JE. 

E. 
JE. 

E. 

E. 
IE. 
JE. 
JE. 
JE. 
JE. 
IE. 
IE. 
IE. 
IE. 
IE. 

IE. 
IE. 
IE. 
IE. 
IE. 
VE. 
JE. 
JE. 
IE. 

JE. 
JE. 
JE. 
JE. 
IE. 

IE. 
JE. 
JE. 
JE. 
JE. 
JE. 
JE. 
JE. 
JE. 
JE. 
JE. 
IE. 
JE. 
JE. 


BRAKES 


IntR-W. 
IntR-W. 
IntR-W. 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

ExtR-W. 
ExtDr... 
ExtR-W. 


IntR-W. 
IntR-W 
IntR-W. 
Int 


Ext. 
Ext. 


ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ExtR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 


nt 

nt 

nt 

nt 

nt 

ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 

nt 

nt 

ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 

Ext 

ntR-W. 
ntR-W. 
ntR-W. 
nt-RW . 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
nt-RW. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W. 


ntR-W. 
ExtR-W. 
ntR-W. 
ntR-W. 
ntR-W. 
ntR-W . 
ntR-W. 
ntR-W. 
ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 
E.xt 

ntR-W. 

ntR-W. 
ExtDr... 

Ext 

Ext 

ExtDr... 

Ext 

Ext 

Ext 

Ext 

Ext 

Ext 

IntR-W. 
IntR-W. 


u 


Int 

Int 

Int 

Int 

Int 

Int 

IntR-W, 
IntR-W, 
IntR-W, 


Int. 
Int. 


IntR-W, 
IntR-W, 
IntR-W, 
IntR-W 
IntR-W 
IntR-W 
IntR-W 
IntR-W 
IntR-W 
IntR-W 
IntR-W 

Int 

Int.... 

Int 

Int 

Int.... 
IntR-W 
IntR-W 
IntR-W 


Ext 

Ext  ... 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
lutR-W. 
IntR-W ; 

IntR-W. 
IntR-W. 
IntR.W. 
IntR-W. 
IntR-W. 

Ext 

E.xtDr... 
ExtDr... 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 


STEERING 


as 


Gem. 
Gem. 
Gem. 
Gem. 
Gem. 
Gem. 
Gem. 
Roes. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ro&s. 
Ross. 
Jac. . 
Jac. . 

Woh. 
Woh. 
Woh. 
Woh. 
Woh. 
C.\S. 
Own. 
Own. 
Own. 
Own. 
Own. 

Gem. 
Gem. 
Gem. 
Gem. 
Gem. 
Rosa. 
Ross. 
Ross. 
Ross. 
Lav.. 
Lav.. 
Gem. 
Gem. 


Ross. 
Woh. 
Woh. 
Woh. 
Woh. 
Jac. . 


Ross. 
Ross. 
Ross. 


Ross.. 


Ross. 


Lav. . 
Lav.. 
Lav.. 

Ross. 
Gem. 
Gem. 
Ross. 
Roes. 
Ross, 
Lav. . 
Lav. . 
Lav.. 

Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Own. 
Own. 
Own. 
Own. 
Own . 
Own . 
(.)wn. 
Own. 
Own. 
Own. 
Own . 
O^vn. 
Own. 
Ross. 
Ross. 


.5  ^ 

U3H 


W4W. 
W4W. 
W&W. 
W4W. 

w&s.. 
w&s.. 
w&s.. 

BAN.. 
S&N.. 
S&N.. 
S&N.. 
SAN.. 
S4N.. 


S4N.. 
S&N.. 

S&N.. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 
W&W 
W&W. 
W&W. 
W&W 
W&W. 
W&W 

W&W 
W&W 
W&W 
W&W 
W&W 

w&s.. 


w&s. 
w&s. 
w&s. 
w&s. 
w&s. 
w&s., 
w&s. 
w&s. 
w&s. 

S&N. 

S&N. 

S&N. 

S&N. 

S&N. 

S&N. 

S&N. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N  . 

S&N.. 

S&N.. 

S&N.. 
W&W. 
W&W. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 
S&N.. 

S&N. 
S&N. 
S4N. 
S&N. 
S&N. 


WHEELS 


Day.. 
Day.. 
Day.. 
Smith. 
Smith. 
Smith . 
Smith. 
StM.. 
StM.. 
StM.. 
Bimel' 
Bimel. 
Clark. 


A-W.. 
A-W.. 

Bimel . 
Day. . 
Day.. 
Day.. 
Smith. 
Own. . 
Own. . 
Own.. 
Own.  . 
Own. . 
Own. . 

StM.. 
StM . . 
StM.. 
StM.. 
StM.. 
Bimel. 
Smith. 
Smith. 
Smith. 
Wayne 
Wayne 


W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
W&W. 
S&N.. 
S&N. 


Smith. 
Smith. 
Smith. 
Smith. 
St.M.. 
Prud.. 
Prud.. 
Smith. 
SanF.. 
Smith. 
Smith. 
Smith. 
Smith. 
Smith. 
Jones. 
Wa>Tie 
Day.. 


Hoop. 
Indes. 
Hoop. 
Smith 
Smith 
Sjiith 
Bimel 


Day. 

Dav. 

Day. 

Dav. 

Day. , 

Own. 


Dom. 
Dom. 


C-S. 
C-S. 
C-S. 
C-S. 
C-S. 
C-S. 
C-S. 
.Art. 
.Art. 
Art. 
AH. 
.\rt. 
C-S. 


.\rt. 
.Art 

.Art 

C-S 

C-S. 

C-S. 

C-S. 

.\rt. 

.\rt 

.\rt. 

.\rt. 

Art. 

.Art. 

Art. 
.\rt. 
.Kit. 
.\rt. 
.\rt. 
Art. 
C-S. 
C-S 


P-S 

P-S 

P-S 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-P. 

R-S 

R-S 

C-S. 

C-S. 

C-S. 

C-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

P-S 

P-S 

P-S. 

P-S. 

P-S 

P-S. 

R-S. 
R-S. 
R-S. 
R-S. 
R-S. 
R-S. 
R-S. 
R-S 


Male  and  Model 


Hal-Fur D 

Hal-Fnr "b 

Hal-For ."f 

HiB 2J4 

HJI ^ 

Hall 5 

Hall TCham 

Harrej. WOA 

Harrey WFA 

Harrey WHA 

IHawkeje |t 

Hawkeye M 

iHawkeye H 

Hendrickson   

Hendrkkson   

Hendrickson 

Hendricksan 

Hnrao £^ 

H"r»n Mich. 

Indiana |2 

Indiana   2C 

Indiana JJ 

Indiana 3$ 

Indiana 5| 

International $ 

International 21 

International 31 

International 4| 

International     CI 

International 101 


K-Z 
K.Z 
K-Z 
K-Z 
K-Z 


C-S.IR-; 


.Art. 

-Art. 

\H. 

-Art. 

P-S 

.\rt. 

.\it. 

-Art. 

C-S. 

C-S. 

C-S. 

C-S. 

Art. 

.Art. 

.Art. 

C-S. 

.\rt 

C-S. 

C-S. 

C-S. 

C-S. 

C-S. 

.\rt 

.\rt 

C-S. 

.Art. 

P-S 

.Art. 

C-S. 

C-S. 

C-S. 

.Art 


C-S 

C-S. 
L-S. 

C-S. 
C-S. 
C-S. 


.Art. 
.\rt. 


P-S 
P-S 
P-S 
P-S 
P-S 

P-.'' 

P-S 

R-S. 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

R-S 

R-S 

R-S 

R-S 

R-S 

R-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S. 

R-S 

P-S 

P-S 

P-S 
P-S 
P-S 
P-S 
P-S 


P-S 

P-S 

P-S 

P-S. 

P-S 

P-S. 

P-S 

P-S. 

P-S. 

P-S 

P-S. 

P-S. 

R-S. 

R-S, 


1 

IH 

2H 

JH 

Kalamazo* Gl 

Kalamazoo H 

Kalamazoo K 

Kalamazoo KS 

Keam* ff 

Keams fi 

Kelly-Springfield  K34 
KellT-Springfield.  ,  K38 
Kelly-Springfield.  K41 
Kelly-Springfield.  .  K50 
Kelly-Sprintfield.       KM 

Keystone 

Kimball AB 

Kimball AC 

Kimball AE 

Kimball AF 

Ki»»el Ezpresa 

Kisael General  Utflity 

Kissel Freighter 

Kissd HeaTT  Duty 

KltShtt 

Kleibor 

Kleibcr 

Kleiber  

Kleiber   

Kleiber 

Koehler D 

Koehler M 

Koehler F 

Lanfo EA 

Larrabce K2 

Larrabee J4 

Larrabce K4 

Larraboc L4 

Larrabce W 

Lucdinghaus C 

Lucd'nghaus  W 

Lucdoighaus K 

Matcar L2 

iMaccar HA 

I  Mac«ar HZ 

Maccar MA 

IMaccar G 

IMacDonald A 

Mack AB 

Mack AB 

Mack AB 

Mack AC 

Mack AC 

Mack AB  Tra:tor 

Mack AC 

Mack AC  Trie  toe 

Mack AC 

Mack AC  Tractor 

Mack AC  TractOT 

Mack AC  Tractor 

Mapleleal AA 

iMapleleaf BB 


Kor  abbreviation!!!,  nee  pag^ea  350  and  351. 
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Specifications  of  American 


Make  and  Model 


Mapleleaf CC 

Mapleleaf DD 

Master JW 

Master D&W 

Master A 

Master E 

Master B 

Master F 

Menominee HT 

Menominee H 

Menominee D 

Menominee G 

Menominee J3 

Moline 10 

Moreland 22C 

Moreland 22H 

Napoleon 9 

Napoleon II 

Nelson  LeMoon G 

Nelson  LeMoon G 

Nelson  LeMoon G 

Nelson  LeMoon G 

Netco DK 

Netco HL 

Nil'^s E 

Noble B30 

Noble C40 

Noble D50 

Noble E70 

Northway BZ 

Northway B3 

Norwalk 25E 

Norwalk 35E 

Norwalk.  .  .  .35E  Special 

Ogden A2 

Ogden D 

Ogden E 

Ogden F 

Ogden G 

Old  Hickory W 

Old  Reliable A 

Old  Reliable B 

Old  Reliable C 

Old  Reliable O 

Old  Reliable K&L 

Olympic 

Oneida B 

Oneida C 

Oneida D 

Oneida E 

Oshkosh. A 

Oshkosh B 

Packard EC 

Packard ED 

Packard EF 

Paige 52-19 

Paige 54-20 

Paige 51-18 

Parker Gl 

Parker J20 

Parker M20 

Patriot Revere 

Patriot Lincoln 

Patriot Washington 

Pierce-Arrow X5 

Pierce-Arrow W2 

Pierce-Arrow RIO 

Pioneer 59AA 

Piltsburgher B 

Pittsburgher C21 

Power F 

Power C 

Rainier R21 

Rainier R19 

Rainier R18 

Rainier R16 

Rainier R20 

Rainier R15 

Rainier R17 

Reo F 

Republic 75 

Republic 10 

Republic ICE 

Republic IIX 

Republic 19 

Republic I9W 

Republic 20 

Rowe HSW 

Rowe CW 

Row. CDW 

Row. GSW 

R»w« HW 


1 
2 

n 

2J 
35 
5 
1-U 

9 

4 

1 

1 

U 
2i 
25 
3J 
i 

\\ 
2 
3 
4 


160 
160 
142 
144 
158 
158 
170 
170 
130 
144 
144 
160 
160 
130 
168 
186 

133 
133 


144 
168 
150 
156 
160 
162 
182 
161 
160 
130 
143 
143 

125 
131 
150 
175 
168 
135 
150 
160 
168 
186 
136 
156 
144 
160 
170 
180 
136 
146 

144 

156 
156 
140 
150 
160 
150 
160 
160 
128 
140 
156 
150 
162 
168 
130 
160 
162 
140 
160 

125 

133 

147 

147 

165 

170 

172 

128 

124 

124 

124 

144 

144 

154 

165 

1225 

133 

140 

158 

158 


TIRE  SIZE 


36x5 

36x6 

34x35 

34x4 

36x5 

36x5 

36x6 

36x6 

34x35* 

36x35* 

36x4 

36x5* 

36x6 

34x5p 

36x4 

36x5 

35x5p 

35x5p 

36x35 

36x4 

36x5 

36x6 

36x4 

36x4 

36x4* 

36x35 

36x4 

36x4 

36x5 

36x4* 

36x5 

34x35* 

34x35' 

34x35* 

34x5p 

36x35 

36x4 

36x5 

36x6 

36x35p 

34x4 

34x4 

36x5 

36x6 

36x6 

36x4* 

36x6* 

38x7* 

36x5 

36x6 

36x6p 

38x7p 

36x6 

36x5 

36x6 

34x35 

34x4 

36x5 

34x4 

3Gx5 

36x6 

35x5p 

34x35' 

36x4* 

36x4 

36x5 

36x5 

32x45p 

36x5* 

36x5* 

36x6* 

36x5c 

35x5p 

34x35 

34x4 

34x35 

34x4 

36x5 

36x6 

34x4 5 p 

32x45 p 

34x3 

34x5p 

34x3} 

36x4 

36x4 

36x5 

34x5p 

36x6p 

34x4 

34x5 

36x5 


36x5d 

40x6d 

34x5 

36x7 

40x5d 

40x5d 

40x6d 

40x6d 

36x5* 

36x5* 

36x8 

36x10* 

40x12 

36x6p 

36x8 

40x5d 

35x5p 

36x6p 

36x6 

36x7 

36x5d 

40x6d 

36x8d 

36x8d 

36x7* 

36x5 

36x7 

36x8 

36x10 

36x4d* 

40x5d 

34x4d* 

34x5d* 

34x6d 

34x5p 

36x5 

36x8 

40x10 

40x12 

36x4p 

36x6 

36x8 

36xl0d 

40x12 

40x14 

36x8' 

38x7* 

40x8* 

36x10 

40x12 

36x6p 

38x7p 

40x8 

36x5d 

40x6d 

34x5 

34x8 

36x5d 

36x8 

40x10 

40x12 

35x5p 

34x5* 

36x7* 

36x4d 

36x5u 

40x6d 

32x45p 

o6x7* 

36x7* 

40x8* 

40xl0c 

35x5p 

34x4  d,c 

34x6 

34x5 

34x7 

36x5d 

40x6d 

34x45p 

32x45p 

34x4 

34x5p 

34x5 

36x7 

36x7 

36x10 

34x5p 

36x6p 

36x3}d 

36x5d 

36x6d 


Hink. . . 
Hink... 
Buda... 
Buda. . . 
Buda. . , 
Buda. . . 
Buda.  .  , 
Buda. . . 
Wis.... 
Wis.... 
Wis.... 
Wis.... 
Wis.... 
Own. . . 
Cont... 
Cont... 

Gray-B. 
Grav-B. 
Cont... 
Cont... 
Cont... 
Cont... 
Cont... 
Cont... 
Cont... 
Buda.  . 
Buda. . 
Buda. . 
Buda. . 
Own . .  . 
Own . . . 
Lye  — 
Lye  — 
Buda. . 


Cont... 

Cont... 

Cont... 

Cont... 

Cont... 

Cont... 

Wis... 

Wis.... 

Wis... 

Wis... 

Wau... 

Buda.  . 

Hink... 

Hink... 

Hink... 

Hink... 

H-S... 

Her... 

Own. . . 
Own . . . 
Own. . . 
Hink.. 
Hink. . . 
Hink... 
Wis... 
Wis... 
Wis... 
Cont... 
Hink... 
Hink... 
Own . . . 
Own . . . 
Own .  . . 
GB&S.. 
Cont... 
Mid... 
Hink... 
Hink... 

Cont... 

Cont... 

Cont... 

Cont... 

Cont.. 

Cont... 

Cont . . 

Own .  .  . 

Lye... 

Cont.. 

Cont.. 

Cont.. 

Cont.. 

Wan... 

Cont.. 

Wis. . . 

Wis... 

Wis... 

Wis... 

Wis..., 


4-45x55 
4-45x55 
4-4Jx55 
4-4ix55 
4-45x6 
4-45x6 
4-4Jx65 
4-4Sx65 
4-35x5 
4-4x5 
4-4x6 
4-45x6 
4Jx6 
4-35x5 
4-45x55 
4-43x6 

4-35x5 

4-35x5 

4-4ix5i 

4-4ix5J 

4-45x55 

4-43x6 

4-4ix5i 

4-45x5-5 

4-41x5} 

4-3fx5i 

4-4x55 

4-41x55 

4-45x6 

4-4x6 

4-4x6 

4-35x5 

4-35x5 

4-3|x5i 

4-35x5 

4-33x5 

4-45x5} 

4-45x55 

4-43x6 

4-33x5 

4-4x5 

4-4ix6 

4-4^x6 

4-43x6 

4-5x6i 

4-4ix55 

4-4x5} 

4-4x5} 

4-45x55 

4-45x55 

4-35x5 

4-4x5 J 

4-4^x5(1; 
4-45x5} 
4-5x55 
4-4x5} 
4-4} x55 
4-45x55 
4-4} x6 
4-45x6 
4-5x6 
4-3 J x5 
4-4x5} 
4-45x45 
4-4x55 
4-4Jx53 
4-45x6} 
•  3x4} 
!-ih5} 
4  ■Ux.'^i 

4-4-;. \5 

4-45.V55 

4-35x5 

4-35x5 

4-4Jx5} 

4-38x5 

4-4 }x5} 

4-45x55 

4-Jix6 

4-41x45 

4-3 }x5 

4-33x5 

4-33x5 

4-3 J x5 

4-4 {v5} 

4-4x5} 

4-45x55 

4-3Jx5 

4-3 }x5 

4-4x5 

4-1x6 

4-l}x6 


ENGINE 


a. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


McCo.. 
McCo.. 
Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
G&O... 
G&O... 
G&O... 
G&O... 
G&O... 
Own . . . 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 

Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Mot-Gear.. 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 
Met-Gear. . 

Met-Gear. 
Met-Gear. . 
Met-Gear. . 
Met-Gear  . 
Met-Gear. . 
Met-Gear. . 
Met-Gcar. 
Met-Gear. . 
Met-Gear. . 
Met-Gcar. . 
Met-Gear. . 
Met-Gear. 
Met-(iear. 
Met-Gear. 
Met-Gear. 
N-M-G... 
Met-(iear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 

Met-Gear. 
Met-Gear. 


aiH 


PT.. 
PT.. 
Fin.. 
Fin. . 
Fin. . 
Fin. . 
Fin. . 
Fin. . 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 


Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
E&M.. 
E&M.. 
Mod... 
Chic... 
Chic. . . 
Chic. . . 
Chic... 
G&O.. 
G&O.. 
Stan . . . 
Stan... 
Stan... 


Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
Long... 
Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
Long... 
Mod... 
Mod... 
Mod... 
Mod... 
Bre .... 
Bre... 


Met-Gcar. 


Fed... 
Fed... 
Fed... 
Natl.. 
Natl . . 
Natl.. 
Bre... 
Bre  .. 
Bre... 
B&W. 
B&W. 
B&W. 
Rome  ' 
Rome  ' 
Rome  ' 
Own . . 
G&O,. 
G&O.. 
G&O. . 
G&O., 

Har... 
Har  .. 
K&M. 
Har... 


Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 


Met-Gear. 
Met-Gcar. 
Met-Gear. 
Met-Gcar. 
Mot-Gear. 
Mel -Gear. 
Met-Gear. 
Mct-liear. 
Mot-Gear. 
Met -Gear. 
Met-Gcar. 
Met-Gcar. 
Met-Gear. 


E&M. 

E&M. 

Own. 

G&O 

G&O 

G&O 

G&O 

O&O. 

(5&0 

G&O. 

Fed  .. 

Fed  .. 

Fed... 

Fed  ., 

Fed.., 


Cel.. 
Cel.. 
Cel.. 

Fin.. 
Fin., 
Fin., 
Fin.. 
Fin. . 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Fin.. 
Cel.. 
Cel.. 
Cel.. 
Cel.. 
Fin.  . 
Fin. . 

Fin.  , 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

Fin. 

PT. 

PT. 

PT. 

Fin. 

Fin. 

Fin. 

Cel. 

Fin. 

Fin. 

Fin. 

Fin. 

Cel. 
Cel. 
Fin. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel. 
Cel. 
Cel. 
Cel. 
Cel. 
Cel. 
Fin. 
Cel. 
Cel. 
Cel. 
Cel. 
Cel. 


Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 


Ther.. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Ther.. 
Pump. 

Ther. . 
Ther.. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Piunp. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 


OILING 
SYSTEM 


Hol-Crk, 
Hol-Crk, 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 


Gear. 
Gear. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 


Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 

Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk, 
Hol-Crk, 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl. 
Cir-Spl. 
Cir-Spl. 


Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther  . 
Pump. 
Pump. 
Pump. 
Pump. 
Pump . 
Ther.. 
Pump. 
Pvimp. 
Pump. 
Pump. 

Ther.. 

Ther.. 

Pump. 

Ther.. 

Pump. 

^iinp. 

Pump . 

I^lmp. 

Ther.. 

Ther.. 

Ther.. 

Ther 

Pump. 

Pump . 

Pump 

I^imp 

I^^np. 

I\mip . 

Pump . 

Pump. 


Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl. . 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Kol-Crk. 

Hol-Crk. 

Hol-Crk 

Cir-Spl. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl  . 

Cir-Spl.. 

Pre 

Hol-Crk. 
Hol-Crk. 


E 

3 

a. 


Stromb. 
Stromb. 
Own. . . 
Own. . . 
Own. . . 
Own ... 
Own... 
Own .  . .  , 
Stromb. . 
Stromb. . 
Stromb. , 
Stromb. , 
Stromb. 
TiUot.. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 
Pist.. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 


Pist.. 
Pist.. 
Pist. 

Pist.. 
Pist.. 
Pist.. 
Gear. 


Gear. 
Gear. 
Gear. 
Gear. 
Ecc. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear, 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Ecc.. 
Pist.. 
Gear. 
Gear. 
Gear. 


Cir-Spl. 


Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

(^ir-Spl . 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl  . 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Ok. 

Hol-Crk. 

Hol-Crk 


FUEL  SYSTEM 


Pist., 


Gear. 
Gear. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Pist. . 
Pist... 
Gear . 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith... 
Zenith. . . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . . 
Zenith. . . 
Zenith... 

Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromp. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb . . 
Zenith... 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith... 
Stromb. . 

Own. . . . 
Own . . . . 
Own .  . . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . 
Stromb. 
Stromb. . 
Zenith.. 
Zenith.. 

Zenith.. 
Zenith. . 
Zenith.. 
Zenith. . 
Zenith. . 
Zenith.. 
Zxuiith.. 
Johsn. . 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
Zenith. . 
Zenith.. 
Zenith.. 
Zenith.. 
Zenith.. 


£JE 

a    _ 


Vac . . 
\'ac. . 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. . 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 


3 


Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Gra.. 
Vac. 
Vac. 
Gra.. 
Vac . . 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 


Vac 
Gra. 
Gra. 
Gra. 
Gra. 
Vac. 
Vac 
Vac. 
Vac. 
Vac. 
Gra, 
Gra. 
Vac. 
Vac. 
Vac 
Vac. 
Vac. 
Vac 


Pr... 

Pr... 

Pr... 

Vac 

V'ac . 

Vac . 

Vac . 

Vac. 

Vac 

Vac 

Vac. 

Vac. 

Pr.. 

Pr... 

Pr... 


GOVERNOR      SPEED 


Hink. . . . 
Hink.... 
McCan. . 
McCan.. 

Pier 

Pier 

Pier 

Pier 


Cent. 
Cent. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 


Pharo... 


Cent 


Pharo. 
Pharo. 
Pharo. 


Cent. 


Mon. 
Pier.. 
Pier.. 
Pier.. 
Pier.. 
Pier  . 
Pier.. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Pier 

Pier 

Pier 

Cont .... 

Pier 

Mon. . . . 
Mon. . . . 
Mon .... 
Mon. . . . 
Wau.... 

Opt 

Hink.  .. 
Hink... 
Hink. . . . 
Hink  .  . 


Own .  . . 
Own. . . 
Own. . . 
Hink... 
Simp . . 
Simp. . 
Pier.... 
Pier... 
Pier... 


Own. 
Own. 
Own. 


Vac. 
Vac. 
Gra. 
li    Vac. 


Vac. 

Vac 

Vac . 

Vac 

Vac 

Vac. 

Vac 

Gra. 

Vac. 

Gra 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 


Mon . 
Mon . 
Hink. 
Hink. 

Mon. 
Mon. 
Pier.. 
Mon. 
Pier.. 
Pier.. 
Pier.. 


Own. 


Own.  . 
Pharo. 
Wa\i  . 
Pharo. 
Simp 
Simp 
Simp. . 
Simp . . 
Simp. . 


1350 
2200 
2200 
1600 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Sue. 
Sue . 
Sue . 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 


Sue. 
Sue. 
Cont. 
Cent. 


Sue. 
Sue. 
Cent. 
Sue. 
Cent. 
Cent. 
Cent. 


e 
•-5 

oO. 


1200 
1200 
1175 
1100 
1000 
1000 
925 
925 
1350 
1350 
1350 
1250 
1250 
1800 


1800 
1800 
1100 
1000 
1100 
1100 


1200 

1075 

1080 

972 


900 
1200 
1600 
1600 
1600 
1600 
1400 


1600 
1600 
1450 
1400 
1600 
1500 

800 
1075 
1075 
1550 
1500 
1450 
1050 
1050 
1050 


1600 
1200 
1200 
2400 
1600 
1400 
1600 
1600 


1400 


e 


Bosch. 
Bosch. 
Bosch. 
Bosch . 
Bosch . 
.\ut-L. 
Splitd. 
Splitd. 

G&D.. 
G&D.. 

West. . 
West.. 
West.. 
West.. 


ELECTRICAL  SYSTEM 


West. . 
West.. 


Eis. . . 
Eis. . . 
Eis. . . 
Eis. . . 
Eis. . . 
SpBtd. 


G&D. 
G&D. 


Boech. 


West. 
Eis... 
West.. 
West.. 
West.. 
West.. 
Bijur. 
Bijur. 
Dyn.. 
Dyn.. 
Dyn.. 


Eis. . . . 
Eis. .  . . 
Eis. . . . 
Eis. . . . 

Eis 

Eis. . . . 
Eis. . . . 
Wagnr. 
Wagnr. 
Deico . . 
Delco. . 
Delco. . 


Vesta. . 
Vesta. , 


Vesta. 
Vesta. 
Vesta . 
Vesta . 


West.. 
West.. 
West.. 
West.. 
NE... 
NE... 

Bijur.. 
Bijur. . 
Bijur.. 
Remy. 
Remy. 
Remy. 
West.. 
West.. 
West. 
Bijur.. 


Delco. . 
Delco. . 
Delco. . 
.\ut-L.. 
Opt.... 
Opt.... 
West.. 
West.. 


Sue. 


Sue. 
Hvd. 
Cent. 
Hvd. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


1200 


1900 

1150 

1510 

1200 

894 

980 

966 

1500 

1500 

1500 

1400 

1400 


Eis. . . 
Eis.  . . 


e 
-J. 

18: 


S-P. 
S-P. 
S-P. 
S-P. 


0-C... 


O-C... 


Splitd. 


Eis... 
Bosch. 
Bosch. 
Bosch. 
Bosch. 
Bosch. 


O-C. 
O-C.. 
O-C.. 
O-C. 


Bosch. 
Bosch. 
Bosch. 


NE... 
NE... 

Dixie. . 
Dixie. . 
Dixie. . 
Bosch. 
Bosch. 
Bosch. 
Eis. . . 
Eis. . . 
Eis... 
At-K.. 


Delco. 
Delco . 
Delco . 
Bosch. 


F«8. 

Eis. 


Remy. 
Aut-L. 


Delco. 


Eis... 
Eis... 


Eis. . . 
Eis... 


S&C. 
S&C. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 


S-P.. 


D-P. 
D-P.. 


S&O. 
S&O. 
S&O. 
S&O. 
S&O 


O-C. 
O-C.. 

S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
S-P.. 
SAO 
S&O 
SAO. 


CD. 
CD. 
C-D. 
D-P.. 


Eis. 
Eis. 


Aut-L. 
Bosch. 
Bosch. 


Eis. . . 
Eis. . . 
Bosch. 
Bosch. 
Bosch. 


S&C. 
S4C. 
S4C. 
S&C. 
S&C. 
SAC. 
SAC. 
SAC. 
SAC. 
SAC. 
SAC. 
SAC. 


Kor  abbreviutionM,  nee  i>aKes  aSO  and  361. 


Specifications 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Trucks  (Continued) 


357 


CLUTCH 


D-M. 

D-M. 

D-M 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

Pla.. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M 

D-M. 

D-M. 

Pla.. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

Pla.. 

Pla.. 

Pla.. 


D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
Pla.. 
D-M. 
D-M. 
D-M. 
D-0. 
D-0. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 


D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
Pla.  . . 
D-M  . 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
Pla... 
D-M,. 
D-M.. 
D-M.. 
D-M.. 


D-M.. 
D-M.. 
D-M.* 
D-M  . 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M.. 
D-M., 
D-M.. 
D-M.. 
D-M.. 
D-M.. 


TRANSMISSION 


Ful... 
Ful . . . 
Own.  . 
Ful... 
B-L... 
B-L... 
B-L... 
B-L... 
Cotta. 
Cotta . 
Cotta. 
Cotta . 
Cotta. 
Own. . 
Own. . 
Own  . 


Ful . . 

Ful.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L. 

B-L.. 

Gov.. 

Ful.. 

Ful   . 

Ful  . 

War., 

Ful,. 

Ful  . 

G-L.. 

G-L.. 

G-L.. 


B-L.. 
B-L.. 
B-L., 
B-L., 
B-L.. 
G-L. 
Ful.. 
Ful.. 
Ful  . 
B-L.. 
Own. 


Ful. 

Ful., 

Ful., 

Ful., 

B-L 

B-L. 


Own . . . 

Own . . . 

Own. . 

B-L.. 

B-L... 

B-L.. 

Ful... 

War... 

War.  .  . 

Gov.   , 

Ful... 

Gov.... 

Gov..., 

Own ,  .  . 

Own.  .  . 

G-L... 

B-L  ... 

B-L.. 

Ful.... 

Ful... 


B-L. . . 

B-L... 

B-L  .. 

B-L... 

B-L... 

B-L... 

B-L... 

Own. . . 

Own . . . 

Ful... 

Ful... 

Ful... 

Ful... 

Ful... 

Ful... 

B-L... 

B-L... 

B-L... 

B-L... 

B-L. . . . 


GEARSET 


SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
CM. 
GM. 
CM. 
GM. 
CM. 
SG.. 


SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 


SO. 
SG. 
SG. 
SG. 


SG. 

SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 
SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG. 

SG 

SG. 

SG, 

SG, 

SG. 

SG. 

SG. 

SG. 

SG, 


Un-WE. 
Sep-Un. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-TJn. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 

Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. , 
Sep-Un., 
Sep-Un., 
Sep-Un. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 


Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Un-WJ. . 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un.. 
Sep-Un. . 
Un-WE.. 


Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un. . 
Sep-Un.. 
Sep-Un.. 
Sep-Un. . 
Sep-Un. . 
Sep-Un. . 
Sep-Un.. 
Sep-Un. . 
Sep-Un. - 
Sep-Un. . 
Scp-Un.. 
Sep-Un. . 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 

Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un. . 
Sep-Un., 
Sep-Un  , 
Sep-Un.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 
Un-WE.. 


5"" 

Z.  a 

o  a. 


UNIVERSAL 
JOINTS 


Blood 
Blood 
Spi.. 
Spi.. 


Spi... 
Spi... 
Spi . . . 
Spi... 
Spi. . . 
■■Vrvac 
Own. , 
Own. , 

Blood 

Blood 

Own. . 

Own. . 

Own. . 

Own. . 

East . 

East... 

Blood. 

M&E. 

M&E. 

M&E. 

M&E. 

Spi... 

Spi.  .  . 

UMGo 

BCo. 

BGo. 

M&E. 
M&E, 
M&E. 
M&E. 
M&E. 
Blood 


Spi.. 
Spi.. 
Spi.. 


Pet 


Pet. 
Pet. 


Spi.  .  , 
Spi.,, 
Spi.  ,  . 
Blood 
Blood 
Blood. 


Spi... 
Spi... 
Spi... 
Own  . 
Spi ,  .  , 
Spi,., 
.\rvac . 
.\r\ac. 


Met. 
Met . 
Met. 
Met. 
Met. 
Met, 
Met, 
Met, 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Fab, 
Fab 

Met, 
Met. 
Fab. 
Fab. 
Fab, 
Fab. 
Met. 
Met. 
Met. 
Met. 
Met . 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 
Met. 


Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
M&F. 


M&F, 
M&F 
M&F. 
Met,  . 
Met.  . 

M&F. 
M&F. 
M&F. 
Met .  . 
Met.  . 
Met.  , 
Met,  , 
Met.  . 
Met.  . 
Fab  . 
Fab  . 
Fab  ,. 
M&F. 
M&F. 
M&F 
Fab.. 
Met   . 
Met ,  , 
Met.  . 
Met.  . 


Hart..  Met. 
Hart,,  Met, 


Spi.. 
Hart. 
Spi.  . 
Spi.  . 
Spi.. 
Own. 
Spi.  . 
Spi.. 
Spi.. 
Hart. 
Spi.. 
Pet.. 
Spi.. 
Spi.  . 
Spi.  . 
Spi.  . 

Spi... 


Met, 

Met. 

Met. 

Met 

Met. 

Met. 

Met. 

Met. 

Met 

Met. 

Met. 

Met, 

Met, 

Met. 

Met. 

Met. 

Met. 

Met. 


AXLES 


She.. 
She,. 
Shu.. 
Tim.  . 
Tim.  . 
Tim.  . 
Tim,  , 
Tim  . 
Shu. 
Shu,, 
Gont, 
Cont. 
Cont 
Col.. 
Tim.  . 
Tim.  . 

Tor.. 

Tor. 

Tim.  . 

Tim.  . 

Tim.  . 

Tim.  , 

Tim. 

Tim.  , 

Tim. 

She.. 

She.. 

She.. 

She.. 

She.. 

She,. 

Sal.. 

She.. 

She.. 


Tim. 

Tim. 

She.. 

Tim.  , 

Tim., 

Tim.  . 

She.. 

She.. 

She  . 

She.. 

Cont. 

Tim.  . 

Shu,. 

Shu.. 

Tim.  . 

Tim.  . 

Own. 

Own. 

Own 

Own. 

Own. 

Tim.. 

She.. 

Tim.  . 

Shu.. 

Shu.. 

Shu.. 

Flint. 

Shu.. 

Shu.. 

Eat.. 

Own. 

Own. 

Gont. 

She... 

Vul... 

Vul. . . 

Gont- 


Tim. 
She.. 
She.. 
She  . 
Tim. 
Tim. 
Tim. 
Own. 
Tor.. 
Tor.. 
Tor.. 
Tor.. 
Tor.. 
Tor. . 
Sav. . 
She.. 
She.. 
She.. 
She.. 
She.. 


She.. 

She.. 

Tim. 

Tim. 

Tim. 

WaL 

Tim. 

Wal.. 

Wis. 

Wis. 

Wis . 

Tim. 

Tim. 

Tor. 

Tim. 

Tim. 


Mid.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
She.. 
She.. 
She.. 
She.. 
She,. 
She.. 
Chic. 
She.. 
She.. 

Tim.. 

Tim.. 
She.. 
Tim.. 
Tim.. 
Tim.. 
She.. 
She.. 
She.. 
She,. 
Own. 
Tim.. 
Wis.. 
Wis.. 
Tim.. 
Tim.. 
Own. 
Own. 

Own. 
Own. 
Own. 
Tim.. 
She.. 
Tim.. 
Own. 
Own. 
Own. 
Emp. 
Emp. 
Wis.. 
Eat.. 
Own. 
Own. 
I-M.. 
She  . 
Vul.. 
Viil.. 
Wis. . 

Tim... 
She. . . 
She. . 
She. . 
Tim.  . 
Tim... 
Tim..-. 
Own. . 
Tor  . . 
Tor... 
Tor. . . 
Toi . . . 
Tor. . . 
Tor. . . 
Tor. . . 
She. . . 
She. . . 
She. . . 
She. . . 
She. . . 


10.25 

13.00 

7.75 

8.50 

10.50 

10.41 

11.66 

11  53 

7  75 

8.25 

8.66 

10, -{3 

11.66 

8.00 


6.00 
7.50 


7.75 


7.75 


8.66 
8.66 
8.66 
8.75 


7.75 
8.66 
7.66 

6.20 

8.75 

8.50 

10, 33 

10.33 


7.75 

8.75 

8.75 

10.25 

10.36 

7.75 

7.75 

8.66 

10.66 

11.60 

8.25 

8.00 

8  00 
9.00 

10  66 
7.75 
8.75 

10  33 
7.75 
8.75 

10.25 
6.20 
7.25 
9 .  66 


10.00 
6.00 
8  75 
9.50 
7.75 

10.00 


6 
7 

8.66 
7.80 
8  50 
10.33 
13.66 
4.70 
5.38 
6.28 
6.28 
8.00 
8.00 
8.00 
10.26 
5.00 
6.50 
7.75 
7.75 
8.75 


Sp. 
Sp. 
Sp. 

I: 

RR 

Sp. 
Sp. 
RR 
RR 
RR 
RR 
RR 
Sp, 
RR 
RR 


Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 

Sp.. 

Sp.. 

Sp.. 

RR. 

RR. 

Sp.. 

Sp,, 

RR 

RR 

RR 

RR 

RR, 

RR 

RR 

RR, 

RR, 

Sp.. 

Sp.. 

RR 

RR. 

RR. 

RR 

RR 

RR 

RR 

RR 

RR 

Sp.. 

Sp,, 

Sp 

Sp, 

RR 

RR 

Sp-, 

RR 

RR 

Sp. 

Sp 


Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp. 

RR 

RR. 

Sp.. 


Sp. 
Sp. 

§P- 
Sp. 

Sp 

Sp. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp- 

Sp 

Sp. 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp, 
Sp. 
Sp. 
Sp, 


75  Sp. 

80  Sp. 
Sp. 
Sp. 
RR 
RR 
RR 

gP 

§P 

iP 
Sp 

Sp 

§p 

Sp 

Sp 

RR. 

RR 

RR 

RR 

RR. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

T.-V 
TA 
Ik 

Sp. 
Sp. 
Sp. 
Sp, 
Sp, 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
T.\ 
T\ 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 


TA. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 

§p  ■ 

Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 


Worm. . 
Wo  rm . 
Worm. 
I-G&W. 
Worm. . 
I-G  ... 
Worm. . 
I-G... 
Worm. . 
Worm. . 
Worm. . 
Worm.. 
Worm. . 
I-G... 
Worm. . 
Worm. . 


I-G... 
I-G... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 

Worm. . 
Worm. . 
Worm. . 
Worm. . 
Worm. , 
Worm. . 
Worm. . 
Worm. . 
Worm. 
Worm. . 

Gh 

Worm. . 
Worm. . 
Worm. . 
Worm. . 
Worm. . 
StB... 
StB  ... 

Worm. . 
Worm.. 
Worm. . 
Worm. . 
Worm.. 
Worm. . 
Worm. . 
Worm. 
Worm. . 
Worm. . 
Worm. . 
Worm. . 
Worm.. 
Worm. . 
Worm.. 
Worm. 
Worm. . 
Worm. . 
Worm. . 
Worm. . 

Worm. . 
Worm. . 
Worm. . 
Worm. . 
Worm.. 
Worm. . 
Worm. . 
S-B  ... 
I-G... 
I-G. . . . 
I-G. . . . 
I-G. . . . 
I-G. . . . 
I-G.... 
I-G. .  . 
Worm.. 
Worm. . 
Worm. . 
Worm. . 
Worm. . 


SPRINGS 


JE. 
IE. 
.jE. 
■iE. 
IE. 
IE. 
iE. 
IE. 
JE. 
IE. 
IE. 
IE. 
El. 


IE.. 
kE.. 
lE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 

IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
JE.. 
IE.. 
IE., 
IE.. 
IE.. 
El... 
EL. 
El.. 
IE.. 
IE.. 

IE.. 
IE.. 
IE.. 
IE.. 
JE.. 
IE.. 
VE.. 
JE.. 
IE.. 
.tE.. 
IE.. 
.IE.. 
IE.. 
.VE.. 

iE.. 
;e.. 

JE.. 
IE.. 
JE.. 
JE.. 

JE.. 
IE.. 
JE.. 
IE.. 
IE. 
E.. 
JE.. 
iSE.. 
.JE.. 
JE.. 
JE... 
JE... 
JE... 
JE... 
JE... 
JE... 
JE... 
JE... 
JE... 
JE... 


•I 


JE. 
JE. 

JE. 
JE. 
JE. 
IE. 
IE. 
IE. 
JE. 
IE. 
IE. 
IE. 
El. 


IE. 
AE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE., 
IE., 
IE., 
IE., 
JE.. 

IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
IE.. 
JE.. 
4E.. 
El.. 
El.. 
El.. 
El.. 
IE.. 
E.. 

E.. 

E.. 
tE. 
JE.. 
IE.. 
IE.. 
iE.. 
IE.. 
IE.. 
IE.. 
VE.. 
JE. 
IE.. 
.IE.. 
'E.. 
IE.. 

E.. 
IE.. 

E.. 
JE.. 

JE.. 

iE.. 

JE.. 

IE. 

JE. 

JE.. 

IE.. 

JE.. 

jE.. 

JE.. 

JE.. 

JE., 

JE.. 

JE.. 

JE.. 

JE.. 

JE.. 

JE.. 

JE.. 

JE.. 


BRAKES 


IntR-W 

IntR-W 

IntR-W. 

IntD-R.. 

IntR-W. 

IntDr... 

IntR-W 

IntDr. . 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

Ext 

IntR-W. 
IntR-W. 

Ext 

Ext... 

IntR-W. 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W 

IntR-W 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W^ 

IntR-W. 

IntR-W 

IntR-W 

IntR-W 

IntR-W . 

Ext  Dr. 

IntR-W. 

IntR-W 

IntR-W . 

IntR-W. 

IntR-W. 

Ext  Dr.. 

E.xtR-W. 

ExtDr.. 
Ext  Dr. 
ExtDr 

ntR-W. 

ntR-W. 
IntR-W. 
ExtDr. 
ExtDr. 
ExtDr. 
IntR-W 

ntR-W. 
IntR-W. 
IntR-W. 
ExtDr.  . 
ExtDr. 
IntR-W 
IntR-W 
IntR-W. 
R-W 
IntR-W 


E 


IntR-W 

IntR-W 

IntR-W 

IntR-W. 

IntR-W 

IntR-W 

IntR-W. 

Ext 

ExtR-W 

ExtR-W. 

ExtR-W. 

ExtR-W. 

ExtR-W. 

ExtR-W. 

ExtR-W. 

IntR-W 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 


•>  l> 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
(ntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

ExtDr.. 

ExtDr.. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

R-W  .. 

R-W... 

IntR-W 

ExtR-W. 

R-W    . 

IntR-W. 

IntR-W 

IntR-W . 

IntR-W 

IntR-W 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W 

R-W 

IntR-W 


STEERING 


Roee. 
Roee. 
Ross. 
Roes. 
Roes. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 


Ross. 

Lav.. 
Lav.. 
Lav.. 
Lav.. 
Lav.. 
Lav.. 
Gem. 
Gem. 
Gem. 
Lav.. 
Lav.. 
Lav.. 
Lav.. 
Ross. 


GAS. 
GAS. 
Dit.. 


Ross. 
Ross. 
Lav.. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross 
Ross. 
Ross 

Own. 
Own. 


IntR-W 

IntR-W. 

IntR-W. 

IntR-W 

IntR-W 

IntR-W. 

IntR-W 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

IntR-W. 

ExtDr. 

IntR-W 

IntR-W. 

IntR-W 

IntR-W 

IntR-W. 


Ross. 
Ross. 
Ross 
Ross 


Ross 
C.\S. 
Ross 
Ross. 
Ross. 


Ross. 
Woh 
Ross. 


Ross. 
Ross. 


Lav.. 

Lav.. 

Ross. 

Lav.. 

Ross. 

Ross. 

Ross. 

Own. 

Jac. . 

Jae. . 

Jac. . 

Jac. 

Jac.  . 

Jac. . 

Jac.  . 

Gem 

Ross. 

Ross 

Rt>ss. 

Ross. 


e 
S  S 


S&N. 
SAN- 
SAN 
S4N. 
S&N 
S&N 
S&N. 
S&N. 
S&N. 
3&N. 
S&N. 
S4N. 
S&N. 
S&N. 


S4N.. 
S&N. 

S&N.. 


SAN. 

S&N. 
W&S. 

W<V:S. 

W&W. 

W&S.. 

W&S.. 

W&S. 

W&S.. 


W&W. 
W&W. 
W&W. 

S&N.. 
S&N. 

S&N.. 
S&N.. 
S&N.. 


SAN.. 

S&N.- 

SAN. 

S&N. 

S&N.. 

S&N 

S&N. 

SAN 

S&N.. 

S&N 

S&N.. 

S&N.. 

W&W. 

W&W. 

SAN.. 

SAN 

SAN. 

SAN. 

SAN. 

SAN.. 

SAN.. 

W&S.. 

W&S.. 

WAS. 

SAN. 

SAN. 

SAN  . 

SAN 

W&W. 

W&W. 

SAN 

SAN. 


SAN. 

SAN  . 

SAN 

SAV 

S&N 

SAN 

SAN  . 

PAS  . 

SAN  . 

SAN.. 

SAN.. 

SAN 

SAN.. 

SAN  . 

SAN 

WAW. 

SAN.. 

SAN.. 

SAN  . 

SAN 


WHEELS  I 


Dom.. 
Smith. 
Prud  . 


Smith. 
Smith. 


Smith  . 
Smith. . 
MWCo. 
Smith.. 
Smith.. 


Roy. 
Roy 
Pnid. 


Pnid. 
Pnid. 
Arch. 
.\rch. 


Bimei 
Bimel. 
Bimel . 
Bimel. 
Clark. 
Clark. 
EAO  . 
EAO.. 
EAO.. 


Stan. . . . 
Stan ... 
Stan . . . . 
Stan . . . . 
Stan . . . . 
Stan . . . . 
StM... 
StM.... 
StM . . . . 
StM... 
StM... 
StM... 
StM.... 
StM... 
Smith... 
Smith.   . 
Roy... 
Rov.  .. 


Own. 

Own 

Own. 


Dav  . 
Own  .. 
Bimel  . 
Smith  . 
Smith 
Bimel  . 
Bimel  . 
Bimel . . 
Day... 
Day. .. 
Day. . . 
Bimel . . 
Smith.. 
Smi  h  . 
StM  . . 
StM . . . 

Jones. . 
Jones.  . 
Jones. . 
Jones. . 
Jones.  . 
Jones.  . 
Smith 
Prud  . 
MWCo. 


Art.  jR-S 

C-S.R-S. 

.Art.'P-S 

C-S.iP-S 

C-S.'P-S 

C-S.P-S. 

C-S.,P-S 

C-S.  P-S 

Art 

Art 

Art 

C-S. 


R-S. 

R-S. 

R-S. 

R-S. 
C-S.R-S. 
Art.  P-S 


C-S. 
C-S. 


P-S 
P-S 


.Art.  R-S 
Art.iR-S 
.Art.jR-S. 


Art 

.\rt. 

.\rt. 

\n. 

Art. 

.Art. 

Art. 

kn. 

Art. 

C-S. 

C-S. 

Art. 

AH. 

.\rt. 

.Art. 

Art. 

Art. 

Art 

.Art 

Art 

Art 

.Art 

.Art. 

.\rt. 

kn 

Art 

.\rt. 

kn. 

CS. 

CS. 

.Art. 

.Art 


Art 
C-S 


kn 

C-S. 

C-S. 

.^t. 

.Art 

kii 

€■?■. 

C-S. 

C^. 

.Art. 

C-S. 

C-S 

Art 

Art 

.Art 
kn 
An 
kn 
.Art 
.Art 


R-S. 

R-S. 

P-S. 

P-S 

P-S. 

P-S 

P-S 

P-S 

P-S. 

P-S 

P-S. 

P-S 

P-S 

P-S 

P-S 

P-S 

P-S. 

P-S 

P-S 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S 

P-S 

P-S 

P-S 

P-S. 

P-S 

P-S 

P-S 

R-S. 

R-S. 

R-S- 

P-S. 

P-S 

P-S 

P-S 

P-S. 

P-S. 

P-S. 

P-S. 

P-S 

P-S 

P-S. 

P-S 

P-S 

P-S 

P-S. 

R^. 

R-S. 


Make  and  M»4el 


Mapleleai  . .    CC 

Maplcleaf DD 

Maatef JW 

M«»le» DAW 

Matter  A 

Master  E 

Matter    g 

Matter    F 

Menominee HT 

Menominee H 

Menominee D 

Menominee G 

Menominee J$ 

Moline  1» 

Moreland  22 

Moreland 22H 

Napoleon  J 

Napoleon       H 

Nelson  LeMaan G 

Nelson  LeMoon   G 

Nelson  LeMoon  ..G 

Nelson  LcMmo G 

Netco DK 

Netto HL 

NOet  E 

Noble B3* 

N»ble C4» 

Noble DSO 

N«ble E7» 

NorthwaT B2 

Northway B3 

Norwalk 2SE 

Norwalk 35E 

Norwalk         35E  Special 

Ogden  A2 

Ojden  D 

Ogden E 

Ojden ,F 

Ogden G 

Old  Hickory W 

Old  Reliable A 

Old  Reliable ft 

Old  Reliable C 

Old  Reliable D 

I  Old  Reliable     K4L 

Olympic 

I  Oneida..... ft 

Oneida C 

Oneida  ..-...., D 

Oneida E 

Oshkosh A 

Oshkosb      ft 


Packard 

Packard 

Packard. 

Paife 

Paifc 


EC 

ED 

EF 

...S2-l» 
S4-Z> 


P-S 
P-S 
P-S 
jP-S 

tp-s 

iP-S 
C-S.  P-S 


Paije 51-18 

Parker CI 

Parker J20 

Parker M20 

Patriot Rerere 

Patriot Lincoln 

Patriot Washinftao 

Pieree-Arrow X5 

Pierce-.Arrow  W2 

Pierce-Arrow  HIO 

Pioneer  S9AA 

Pitlsburther       B 

Pittsburgbcr C21 

Power F 

Power C 


MWCo. 
MWCo. 
MWCo. 
Smith. . 
Hoop.  .  . 
Hoop. . 
Hoop . . . 
Hoop. . . 
Hoop. . . 


Art 

.Art. 

.Art 

.Art 

.Art. 

.Art. 

.Art 

i.Art 

.Art. 

I.Art. 

\kn. 

.Art. 
.Art. 


P-S 
P-S 
P-S 
iP-S 

ip-s 

IP-S 

|P-S 
P-S 
R-S 

IR-S. 

R-S. 

!r-s 
:R-s 


Rainier 

Rainier. 

Rainier.  . 
[Rainier. . 

Rainier. . 

Rainier.  . 

Rainier.  . 

Reo 

Republic. 

Republic, 
j  Republic. 

Republic. 
I  Rcpnblic. 
;  Republic . 

Republic. 
iRowe 

Rowe 

Rowe.  .     . 

Rowe.  .  . 
I  Rowe... 


R2I 

Rl» 
.     RIS 

RI6 
.  R20 
..  R15 
.     RIT 

F 

...     75 

10 

..   IDE 

..   IIX 

.       1> 

.   19W 

20 

HSW 

CW 

COW 

..GSW 

.     HW 


For  nbbrevlatioii.H,  see  iiafce.s  354)  iind  351. 
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Specifications  of  American 


Make  and  Model 


.FW 


R«*e 

Ruggles 

Ruggles 

Rumelj A 


Samson. 
Sainton. 
Sandow. 
Saodow. 


.151 
..25' 

..Gl 
.CG 


Sandow J 

Sandow Nl 

Sandow L! 

Sandford 25' 

Sandford WJ5 

Sandford W50; 

SchachI F' 

Schacht Fl 

Schacht E 

Schacht El 

Schwartz Al 

Schwarti B2W! 

Sehwartx C2Wi 

ScfawarU DW 

ScMeo A 

SeMeo 2}^ 

Sddeo 3^ 

Sdden 5A 

Serrke 15 

Serriee Jl 

Serrice 36 

Serrke 51 

Serrke 71 

Serrke 76 

Serrke 101 

Sifoal NF 

Sjcnal H 

Signal J 

Signal M 

Signal R 

SUodard IK 

Standard 76 

Standard 66 

Standard SK 

Sterling IH 

Sterling 2 

Steriing 2H 

Sterling Sh 

Sterling » 5 

Steriing 5 

Steriing 7H 

Steughton C 

Stoughton  A 

Stoughton B 

Slough  ton D 

Steughton F 

SaUiran E 

Salliran H 

Super  Truck 40 

Super  Truck 50 

Super  Truck 70 

Super  Truck 100 

Tiffin. GW 

Tiffin MW 

Tiffin   F35 

Tiffin TW 

Tiffin UW 

Titan 

Titan 

Titan 

Titan .' 

Tower J 

Tower H 

Tower G 

Traffk Speedboy 

Transport 20 

Transport  30 

Transport SO 

Transport 70 

Trabold K 

Trajlor B 

Traylor C 

Trajlor D 

Trarlor E 

Trarlor F 

Triangle AA 

Triangle A 

Triangle C 

Triangle D 

Twin  City BW 

TwinGty AW 

Cltimsle A 

tntimale BB 

Vnion FW 

W«>»n HW 

Mn'fa ..      JW 

ilnilod "at 


3 

4 

5 

U 
2 

3 
5 

u 

31 

5 

i-1 

U 

11-2 
2§-3 

3|. 

31 

5 

1 

U 

-2 

3i 
5 

2J-3 

3V-4 

5-6 

1| 
2 

91 

-2 

H 

5 

5 

1 

« 

1 

^ 

2 
3 
2 
31 


3J 


TIRE  SIZE 


ENGINE 


c 
e 

(I. 


36x6 
34x5 
34x7 
36x3^ 

-4 

32x4p 

35x5p 

34x3r 

35    34x4* 

36x4* 

36x5 

36x6 

36x4 

36x3 

36x5 

36x4 

36x5 

36x5 

36x6 

34i4Jp 

34x3^ 

36x4 

36x6 

34x3| 

36x4 

36x5 

36x5 

34x4ip 

36s3i 

36x6p 

36x4 

36x5 

36x5 

36x6 

34x5p 

34x4 

34x4 

36x5 

36x6 

34x3i 

36x4 

36x5 

36x6 

36x3i* 

36x4* 

36x4* 

36i5» 

36x6 

36x6 

36x6 

34x4 ip 

35x5p 

36i3i 

36x4 

36x5 

36x4 

36x5 

36x6» 

36x4 

36x5 

36x5 


65 
75 
75 
74 
74 
74 
56 
56 
6S 
68 
30 
40 
50 
70 
37i 
45 
62 
64 
32 
50 
50 
60 
71 
71 
71 
32 
44 
50 
68 
80 
34 
40 
60 
64 
42 
42 
56 
62 
68 
4 
74 
31 
30 

401 

58 

50 

56 

56 

56 

64 

64 


36x3| 

36x4 

36x5 

36x6 

36x6 

34x4* 

36x5 

36x5 

36x5 

35x5p 

36x4 

36x5 

35x5p 

34x3 J* 

34x3i« 

36x4' 

36x5  • 

36x4* 

34x3i 

36x4 

36x4 

36x5 

36x6 

34x4^' 

34x35 • 

36x4' 

36x4* 

36x4 

36x5 

36x3 J* 

36x4 

36x5 

36x6 

36x6 

34x3  i 


40x6d 
34x5 
34x7* 
36x5 

32i4p 

35x5p 

34x5' 

35x5* 

36x7* 

36x5d 

36x6d 

36x4<l 

36x5d 

36x6d 

36x7 

36x5d 

40x6d 

40x12 

34s 4|p 

34x6 

36x8 

36x12 

34x5 

36x7 

36x10 

40x12 

35x5 

36x6 

3Sx7p 

36x7 

36x5d 

36x5d 

40x6d 

36x6p 

36x6 

36x8 

40x10 

40x12 

34x5 

34x7 

36x10 

40x12 

36x5* 

36x6* 

36x4d* 

40i5d* 

40x6(1 

40x5d 

40x7d 

34x4ip 

35x5p 

36x5 

36x7 

36x5(i 

36x7 

36x5d 

40x8* 

36x8 

40x5d 

40x12 

36x5 

36X3H 

40x5d 

40i6d 

40x12 

36x7* 

36x10 

40x12 

40x12 

38i7p 

36x8 

36x10 

35x5p 

34x4* 

34x4* 

36x8* 

36x10* 

36x7* 

34x6 

36x7 

36x8 

40x5 

40x6 

34i4J* 

34x6* 

36x6» 

36x7* 

36x7 

40x5d 

36x6* 

36x8 

36x8 

40x12 

40x14 

34x5 


Wis... 
Cont.. 
Own.. 
Buda. 


Own., 

Own. . 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Bada. 

Buda. 

Buda. 

Buda. 

Lvc. 

Buda. 

Buda. 

Buda. 

Cont. 

Cont. 

Cont. 

Cont. 

Mid.. 

Buda. 

Buda. 

Buda. 

Buda. 

Buda. 

Buda. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Cont. 

Own. 

Own 

Own. 

Own. 

Own. 

Own. 

Own. 

Wau. 
Wau. 
Her.. 
Her.. 
Buda. 
Buda. 
Wau. 
Wis.. 
Wis.. 
Wis.. 

Cont. 

Cont. 

Cont. 

Cont 

Cont. 


Buda. 
Buda. 
Buda. 
Cont.. 
Cont.. 
Cont.. 
Cont.. 
Buda. 
Cont.. 
Cont.. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
H-S.. 
Wau.. 
Wau.. 
Wau.. 
Buda. 
Own.. 


«  « 
•ajt 

c  e 


^ 


Zca 


4-4Jx6 
4-4x5 


4-3|x5i 

4-3Hx4 
4-3}ix5i 
4-3|x5 
4-3Jx5 
4-4ix5i 
4-4ix5i 
4-4^x5^ 
4-4ix5i 
4-4ix5i 
4x51 
4-4ix5^ 
4-4ix5i 
4-4ix6 
4-4Jx6 
l-3ix5 
4-3fx5} 
4-4ix5i 
4-4ix6 
4-3Jx5 
4-Hx5i 

4-4|x6 

4-3|i5 

4-4x51 

4-4ix5| 

4^ix5§ 

4-4}x5i 

4-4^x6 

4-4^x6 

4-3 1x5 

^ix5i 

Wix5J 

*^i't5| 

4-45x6 

4-3Jx5 

^ix5i 

4-4ix5i 

4-4ix6 

4-4x5} 

4-4x5} 

4-41x5} 

4-4ix6i 

4-5x6i 

4-5x6i 

4-5x6} 

4-3ix5 

4-3}x5} 

4-3 }x5} 

4-4x51 

4^ix5i 

*-4h5| 

4-4^x6 

4-3}x5i 

4-4x6 

4-^x6 

4-4»x6 

4^ix5i 

4^ix5i 

4-4Ji5 

4-4{x6 

4-4}  x6 

4-4x5 

4-4ix6 
;-4ix6 
.  U-4tx5} 
.  U-4Jx5i 
4-4Jx5i 
4-3ix5 
4-3}x5l 
4-3 }i5 
4-4{x5i 
4-4ix6 
4-4ii5i 
4-3}x5l 
4-4x5i 
4-^}x5i 
4-4ix6 
4-4ix6 
4-3 ix5 
4-31x5} 
4-3}x51 
4-«x5} 
4-1x5} 
4-«}i6 


Buda 
Buda 
Wis.. 
Wis.. 
Wis.. 
Buda 


*-»}x5} 

♦-tix5J 

4-4x6 

4-4ii6 

4^x6 

4-31x51 


Met-Gear. 


Met-Gear.. 

Met-Geso'.. 
Met-Gear.. 
Met-Gear.. 
Met-Gear.. 
Met-Gear.. 


Met-Gear.. 

Met-Gear.. 

Met-Gear. . 

Met-Gear. . 

Met-Gear.. 

Met-Gear.. 

Met-Gear. . 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear. . 

Met-Gear. . 

Met-Gear.. 

Met-Gear.. 

Corn-Gear. 

Met-Gear. . 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear.. 

Met-Gear. . 

Met-Gear. . 

Met-Gear.. 

Met-Gear. . 

Met-Gear. . 

Met-Gear. . 

Met-Gear. 

Met-Gear. . 

Met-Gear. . 

Met-Gear. 

Met-Gear. . 

Met-Gear. . 

Met-Gear. . 

Met-Gear. . 

Met-Gear.. 

Met-Gear.. 


«S 


Fed... 


Mod... 

MPCo. 
MPCo. 
Chic... 
Chic... 
Chic... 
Chic... 
Chic... 
McCc. 
McCo.. 
McCo.. 
Bre.... 
iBre.... 
iBre.... 
Bre... 
GiO... 
Fed.... 
Fed.... 
Fed.... 
Long... 
Long... 
Long... 
Long... 
Long... 
McCo.. 
McCo.. 
MeCo.. 
McCc. 
McCo.. 
McCo.. 
McCo.. 
McCo.. 
.McCo.. 
McCc. 
MoCo.. 
Long... 
Long... 
Long... 
Long... 
McCo.. 
xMcCo.. 
McCo.. 
McCo.. 
McCo.. 
McCo.. 
McCo. . 
Chic... 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 

Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
.Met-Gear. 
.Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
.Met-Crtar. 
Met-Gear. 
Met-Gear. 
Met-Gear. 

Met-Gear. 
Met-Gear. 
Met-Gcar. 
Met-G«ar. 
Met-Gear. 
Met-Gear. 


Bush.... 
Bush.... 
Chic... 
Chic... 
CHc... 
Chic... 

G&O.... 
GiO.... 
G40.... 
GAO.... 
G40.... 


Own... 

Bre 

Bre 

Own.... 

Mod... 

Mod... 

Mod  ... 

Mod... 

.■VmC... 

GAO... 

GAO.... 

G40.... 

GAO.... 

GAO... 

Pwf... 

Perf  ... 

Paf . . . . 

WR  Co.. 

Mod... 

Mod... 

Bush.... 
Bush.... 
GAO  ... 
GAO  ... 

Mod','.'. 


OfiH 


Cel. 
Cel. 


Fin. 

FT. 
FT. 

Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fax. 
Fin. 
CeL 
Cel. 
Cel. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel.. 
C^L 
Cel. 
Cel. 
Cel. 
Cd. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 

Fin. 
Fin. 
Fin. 
Fin. 
Fin. 


Fin. 
Fin. 
Fin. 
C«l. 
Cel. 
Cel. 
Cel. 
Cel. 
Fin. 
Fin. 
Fin. 
tin. 
Fin. 
Fin. 
FT. 
PT. 
PT. 
Fin, 
Fin. 
Fin. 

Rb. 
Fin, 
Fin. 
Fin. 
Cel. 
Fin 


Pump. 
Pump. 


Pump. 

Pump. 
Pump. 
Ther.. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump, 
f^imp. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
I*ump. 
Pump. 
Pump. 

IMmp. 
Pump. 
Pump. 
Pump. 
Pump. 


Pump. 

Pump. 

Pump. 

Ther.. 

Ther.. 

Ther.. 

Pump, 

Ihunp, 

Pump 

Ther 

[Pump 

Pump, 

Pump 

|Pump 

Ther. 

[Pump 

iPump 

Pump 

Pump 

Pump 


OILING 
SYSTEM 


Hol-Crk. 
Cir-Spl.. 


Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spi.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

ar-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Cir-Spl  . 

Cir-Spl. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 


Gear. 

Gear. 
Gear. 
Ecc. 
Ecc. 
Pist. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 


Cir-Spl 

Cir-Spl. 

Cir-Spl. 

Cir-Spl. 

Cir-Spl 

Cir-Spl 

Cir-Spl. 


E 
a 
ft.  « 

& 

■6^ 


Gear. 


Gear. 
Gear. 
Gear. 
Ecc.. 
Ecc. 
Fxjc. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 


Pbt. 
Pist.. 
Pist.. 
Gear. 
Gear. 
G«ar. 
Gear. 
Gear. 
Gear. 
Gear. 
Gear. 
Pist.. 
Gear. 
Gear. 
Gear. 
Gear. 


Gear. 
Gear. 
Gear. 
Gear. 
Gear. 

Pist. 
Pist. 
Pist.. 
Pist. 
Pist. 


Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk 

Cir-Spl.. 

!Cir-Spl  . 

Cir-Spl. 

jHol-Crk 

!  Hol-Crk 

I  Hol-Crk 


Pist.. 
Pist. 
Pist. 
Pist. 
IGear. 
Pist. 
Pist. 
Gear. 
iPist 
iGear. 
Gear. 
Gear. 
Gear 
Gear 
Gear. 
Crtar. 
Gear. 
Gear. 
Gear. 
Gear. 


Pump.  Hol-Crk.  Gear 
Pump.  Hol-Crk.  Gear. 
Pump.iHol-Crk.  Crtar. 
Pump. 'Hol-Crk.  IGear. 
Pump.  Hol-Crk.  Gear 
Pump.!  Hol-Crk.  I  Gear. 


FUEL  SYSTEM 


GOVERNOR 


«3s 


Zenith.. 
Stromb., 


Stromb.. 

ZenitL. 
Zenith.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb., 
Stromb. , 
Stromb. , 
SchebL. 
Schebl... 
SchebL. . 
Schebl... 
Carter.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb.. 
Stromb. . 
Stromb.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith. . . 
Zenith. . . 
Zenith. . . 
Zenith. . . 
Zenith. . . 


Z«iith.. 
Stromb  . 
Stromb.. 
StTMnb.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Zenith... 
Zenith.. 
Zenith.. 
Zenith.. 

S-hebl. . 
Schebl.. 
Stnwib.. 
S  hebl. . 
ScheW.. 
Stromb.. 
Stromb. . 
Stromb.. 
Stromb.. 


Carter.. 
Stromb. 
Stromb. 
Stromb. 


Zenith.. 
Zenith.. 
Zenith. . 
Zenith.. 
Zenith.. 
Zenith.. 
Stnsnb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 
SchebL. 

Stromb.. 

Stromb. 

SchebL. 

Schebl. 

King    . 

Stromb. 


2    . 


UM 


li 


Gra. 


Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Vac. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Vac, 

Vac. 

Vac. 

Vac, 

Vac, 

Vac 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Vac 

Vac 

Vac . 

Vac 

Vac 

Vac 

Vac 

Vac 

Vac 

Gra. 

Gra. 

Gra. 

Gra. 

Gra. 

Vac. 

Vac. 

Gra 

Gra. 

Gra. 

Gra. 

Gra. 

Gra 

Gra 

Gra. 

Gra. 


Simp Cent.. 


Pier. 


Mon. 
Mon. 


Mon. 
Mon. 
Mon. 
Pier.. 
Pier.. 
Pier.. 
Dup. 
Ehip. 
Dup.. 
Dup.. 


Mon. 
Mon. 
Smp. 
Pier.. 
Pier.. 
Pier.. 
Cont. 


Sue. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 


Pier.. 

Pier.. 

Pier.. 

Pier.. 

Cont. 

Mon. 

Mon. 

Mon. 

Cont. 

Wau. 

Wau 

Wau. 

Wau. 

Wau. 

Wau. 

Wau. 


Cent. 


Wau 
Wau 
Dup.. 
Dup. 


Gra. 
Gra. 
Gra. 
Vac 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gia. 
Gra. 
Gra. 
Gra. 
Gra. 
Vac. 
Vac 

Gra. 
Gra. 
G«. 
Gn 
Gra. 
Gra. 


Pier.. 
Wau 

Smp. 
Simp. 
Simp. 

Pier  . 
Pier.. 
Pier.. 
Cont. 
Cont. 


bimp. 
Simp. 
Simp. 


Pier. 


Simp. 
Simp. 
Dup. 
Dup. 


Pier  . 
Pier. 
Simp 
Simp. 


Wau  . 
Wau  . 
Wau  . 
Simp. 
Own. 

Pier.. 

Pier 

Dup.. 

Dup.. 

Dup.. 

Simp. 


Cent..  1090 


SPEED 


So: 


1300 


2^ 


ELECTRICAL  SYSTEM 


17 


Sue. 
Sue. 


Sue. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Sue. 
Sue. 
Sue. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 


Cait. 
Cent. 
Cent. 
Cent. 


Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent  . 
Cent. . 
Cent.. 
Cent.. 
Cent. 


1670 

131 

1400 

1400 

1100 

1200 

1100 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1800 

1450 

1308 

1200 

1200 

1200 

1125 

1125 

1800 

1300 

1300 

1300 

1300 

1200 

1200 


1200 
1200 
1100 
1000 
1050 
1150 
1080 
1030 
1030 
1000 
1000 


1200 
1200 
1400 
1200 


1350 
1100 
1100 
1100 
1100 

1200 
1200 
1100 
1100 
1100 


1200 
1100 
1100 


1160 
1150 
1800 
1692 
1680 
1210 
1112 


1900 


2200 
1450 
1450 
1300 
100 
1000 

1600 
1600 
1072 
1430 
1110 
1245 


Eis. 


GAD.. 

Aut-L., 
.\ut-L., 
Bosch. 
Bosch. 
Bosch. 


e 
.S  e 


Bosch. 


Berlg. 


Remy. 
Remy. 
Bosch. 
Bosch. 
Bosch. 


CO 

c 


Sh- 


SAC.. 


West.. 

West. 

West. 

West.. 

West 

GAD.. 

GAD.. 

GAD.. 

N"E... 

N'E... 

XE... 

XE... 

Remv. 

West.. 

West. 

West. 

West. 

West. 

West. 


Delco. 
Deloo. 


14 


GAD.. 

GAD. 

GAD.. 

West.. 

West. 

West 

West. 


Dyn.. 
Dyn.. 
West. 
West. 


Vesta. 
Vesta. 
Vesta. 

West.. 

West 

West 

West. 

West.. 


E3s.... 

Eis 

Eis. . . . 
Bosch.. 
Bosch.. 
Bosch.. 
Bosch.. 
West.. 
Bosch.. 
Bosch.. 
Bosch.. 

Eis 

Eis. . . . 
Eis. . . . 
Eis.... 
Remy.. 

Eis 

Eis 

Ejs 

Eis.... 
Eis. . . . 
Eis.... 
Eis. . . . 

Eis 

Eis.... 
Eis.... 
Eis 


Eis. . . 
Eis... 
Eb. . . 
Eis.... 
Eis. . . 
Eis. .  . 
Eis... 
West. 


Bosch. 


Bosch. 
Bosch. 


Bosch. 
Bosch. 
Bosch. 
iBoech. 
Boech. 
Eis... 
Eis. . . 
Eis. . . 
Eis... 


GAD.. 

Eis... 

Eis. . . 

Eis... 

NE.    . 

Aut-L. 

West. 

West. 

West. 

West. 

West 

NE... 

Eis.    . 

Eb   .. 

SpUtd 

NE.. 


Be. 


Bosch. 

Eis. . . 
Elis. . . 
Eis... 
Eis. . . 


12    NE... 


Splitd 

iSplitd. 

Splitd. 

Bosch. 

Bosch. 

NE... 

Eis... 

Eis. . . 

Eis. . . 

iBosch. 

Boech. 


20 
IS 
15 
15 
12 
18  {Remy 


Bc»ch 
Bosch 
Lee-N. 


Ejs.  . 
Ejs.  . 
Eis.. 


Lee-N..  lEia. . . 
Lee-N..  Eis... 


OAS. 
OAS. 
D-P.. 
D-P.. 
D-P.. 
D-P.. 
D-P.. 


S-P.. 
S-P.. 
S-P.. 
S-P.. 
SAO. 
SAO. 
SAO. 
SAO. 
O-C.. 
0-C.. 
Oi«.. 
O-C.. 


S-P. 
S-P. 


D-P., 
P.. 

S-P.. 


C-C. 

c-c. 


D-P. 
D-P. 
D-P. 
D-P. 
D-P.. 


O-C. 


O-C. 
C-C. 
C-C., 
C-C.. 
C-C., 


O-C.. 

O-C.. 

O-C.. 

O-C.. 

SAO 

SAO 


Qs. 


SAO. 
SAO 
SAO. 


For  nltlireviHtlonn.   wee    piines  a.V)  anil   :{.->!. 


Specifications 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Trucks  (Continued) 


359 


CLUTCH 


Own . . . . 
Own .... 

Ful 

Ful 

B-L 

B-L 

B-L 

B&B... 
B&B... 
B&B... 
B&B... 
B&B... 
B&B.... 
B&B... 
Ful 


D-M. 
D-M. 


D-M. 

Pla... 

Pla. . 

D-M. 

D-M. 

D-M 

D-M. 

D-M. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

Pla.. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

Pla.. 

Pla.. 

Pla., 

Pla.. 

Pla.. 

Pla.. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M. 

D-M 

D-M. 

D-M. 

D-M. 

D-M. 

D-0. 

D-0. 

D-0. 

D-0. 


TRANSMISSION 


GEARSET 


-a 


B-L. 

Ful. 


SG. 

SG. 


Ful. 


Chev.. 
Mun.. 
Ful... 
Ful... 
B-L... 
B-L... 
B-L... 
B-L... 
B-L... 
B-L... 
Own. . 
Own. . 
Own. . 
Own. . 
Ful... 
Ful... 
Ful... 
Ful... 
B-L.. 

L.., 

L... 

L... 

L... 

L.., 


B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

B-L.. 

Own. 

Own. 

Own. 

Own. 


D-M. 
D-M. 
D-M. 
D-M, 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 

D-M. 
D-M. 
D-M. 
Pla.. 
Pla.. 


D-M. 

D-M 
D-M. 
D-M 
D-M. 
D-M 
D-M. 
Pla., 
D-M. 
D-M. 
D-M. 
Pla.  . 
D-M, 
D-M. 
D-M. 
D-M, 
D-M, 
D-M, 
D-M. 
Pla. . , 


D-M. 
D-M. 
D-M. 
D-M. 
D-M. 
D-M. 


B-L. 

B-L. 

B-L. 

B-L. 

B-L. 

B-L. 

Ful 

Ful. 

Ful. 

Ful,, 


Ful,,. 
Ful,., 
Cotta. 
Cotta. 
Cotta. 


Own. . 
Own. . 
Own. . 
Ful... 
Ful... 
Ful... 
Cov... 
Ful... 
Ful,., 
Ful.,. 
Cotta. 
Ful... 
Cov... 
Cov... 
Own. . 
B-L... 
B-L... 
Ful... 
Ful... 
Ful... 
Ful... 
Ful... 
Ful... 


B-L 
B-L. 

Ful.. 
Vu\.. 
Ful.. 
Ful.. 


SO.. 

SG.. 

SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
CM. 
CM. 
CM. 
CM. 


Sep-Un. . 
Un-WE. 


Uii-WE. 

Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 


SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 

SG.. 
SG.. 
CM. 
CM. 
CM. 
CM. 
CM. 


Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE 
Un-WE. 
Un-WE. 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Scp-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Sep-Un. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 


SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
CM. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 

SG.. 
SG.. 
SG.. 
SG.. 
SG.. 
SG.. 


Un-WE. 
Sep-Un.. 
Un-WE. 
Un-WE. 
Sep-Un.. 
Sep-Un.. 

Un-WE. 
Un-WE. 
Sep-Un.. 
Sep-Un. 
Sep-Un.. 


Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. 
Sep-Un., 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un. . 

Un-WE. 
Un-WE. 
Un-WE. 
Sep-Un.. 
Sep-Un.. 
Un-WE. 


UNIVERSAL 
JOINTS 


AXLES 


Spi.. 


Spi.  .  . 
Blood 


Own.  . 
Own. 

Spi.  .  . 
Spi. . . 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi.  .  . 
M&E. 
M&E. 
M&E. 
M&E. 
M&E, 
M&E, 
M&E, 
M&E, 
Spi.., 
Spi... 
Spi... 
Spi... 
M&E. 
M&E. 
M&E. 
M&E. 
M&E. 
M&E. 
M&E. 
Spi .  . . 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi... 
Spi. . . 


Met. 


UMCo 
UMCo 
Therm 
Therm 
Therm 
Therm 
Therm 
Spi... 
Spi... 
Therm 
Therm 
Spi... 
Spi... 

Pet... 
Pet... 
Pet... 
Pet... 
Pet... 


Met.  .. 


Met.  . 
Met.. 
Met.. 
Met.. 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.. 
Met.  . 
Met.. 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
Met.  . 
M&F. 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.. 
Met.. 
Met.. 
Met.. 
Met.. 
Met.  . 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.  . 
Met.  . 
Met.. 
Met.  . 
Met.  . 
Met.. 
Met.. 
Met. . 
Fab. . . 
Fab... 
Fab. . . 
Fab... 
Fab. . . 
Met.  . 
Met.. 
Fab. . , 
Fab... 
Met.  . 
Met.. 


Spi.. 
Spi.. 


Snead , 
Hart. . 
Hart.. 
Hart.. 


M&E. 
M&E. 
Hart.. 
Spi... 
Spi... 
Uni... 
Uni... 
Uni... 
Uni... 
Arvac, 


Spi... 
Spi . . . 
Uni... 
Uni... 
M&E. 
Spi... 


She. 


Shu. 


Olds.... 

Cen 

Tim 

She 

Tim 

Tim 

Tim 

She 

She 

She 

Own 

Own .... 
Own. . . . 
Own. . . . 

Shu 

Shu 

Shu 

Shu 

Tim.... 
Tim.... 
Tim.  .  .  . 

Tim 

Own .... 

Tim 

Tim.... 

Tim 

Tim 

Tim.... 
Tim.... 
Tim.... 

Tim 

Tim 

Tim 

Tim 

Tim.... 

Tim 

Tim 

Tim 

Tim 

Tim 

Tim 

Tim 

Tim 

Cont.... 
Cont.... 

Col 

She 

She 

She 

She 

Tim 

Tim 

Shu 

She 

She 

She 


Met.. 
Met. . 
Met.  . 
Met.. 
Met.  . 


Met.. 
Met.. 
Met.  . 
Fab... 
Fab... 
Met.. 
Met.  . 
Met.  . 


Met. . 
Met.  . 
Met.  . 
Met.  . 
Met.. 
Met.. 
Met. . 
Met.. 
Met.  . 
Met.  . 
M&F. 

Met.. 

Met.. 
Met.. 
Met.. 


Met. 


K 
it 


She. . . . 
She.... 
She. . . . 
She.... 
She. . . . 
Own. . . 
Own . . . 


She.. 
Col.. 
Own. 
She.. 

Cen.. 
Cen.. 
Tim.. 
She.. 
Tim.. 
Tim.. 
Tim.. 
She.. 
She.. 
She.. 
Own. 
Own. 
Own. 
Own. 
Eat.. 
She.. 
She.. 
She.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Eat.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Tim.. 
Own. 
Own. 
Col.. 
She.. 
She.. 
She.. 
She.. 
Tim.. 
Tim.. 
Wis.. 
She.. 
She.. 
She.. 

She.. 
She  . 
She.. 
She.. 
She.. 
Own. 
Own. 


Shu.. 
Tim., 
Tim.. 
Own. 
Col.. 
Col.. 
Col.. 
Shu.. 


She. . . 
She. . . 
She. . . 
She. . . 
She. . . 
Tor... 
Col... 
Tor... 
Tor... 
Shu.., 
Tim,  . 


She. 
She. 
She. 
Shu. 
Sav. 
She. 


U  = 


H-o 


8.75 
5.55 


7.80 

6.33 

6.83 

7.00 

8.90 

9.25 

10.33 

11.66 

3.70 

3.70 

4.60 

8.66 

9.66 

10.50 

14.00 

6.14 

8.75 

8.15 

10.25 


Tim.. 

Tim.. 

Tim.. 

Rus.. 

Clark. 

Clark. 

Clark. 

Clark. 


She. . 

She.. 

She.. 

She. . , 

She. . , 

Clark. 

Clark. 

Clark. 

Clark. 

Clark. 

Tim.. 

She. . 

She.. 

Wal... 

Wal... 

Wal.. 

She. . , 


8,75 

7,80 

10,25 

7,20 

7,75 

9.25 

12.00 

11.66 

7.20 

8.50 

10.30 

11.33 

7,00 

7.70 

7,70 

8,75 

8,80 

7,04 

7,04 


5,87 
6,00 
7,80 
8,66 
8,75 
7,75 
10,33 


RR 


8,75 
10,75 
10,75 

7,75 

8,75 

8,75 

10,25 

10.25 


Sp.. 

TT. 
TT. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
RR. 
RR. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR. 
RR. 
Sp.. 
Sp.. 
Sp.. 
Sp.. 
RR. 
RR 
RR. 
RR 
RR. 
RR. 
RR 
RR. 
RR. 
RR. 
RR, 
RR 
RR. 
RR 
RR 
RR. 
RR. 
RR. 
RR, 
Sp,, 
RR, 
RR, 
RR, 
RR, 
Sp,, 
RR 
Sp,, 
Sp,, 
Sp.. 
RR. 

Sp  . 
RR. 
RR. 
RR. 
RR. 


Sp. 


Sp. 

TT 
TT 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

Sp 

TA 

TA 

TA 

TA 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 

Sp. 


7.25 


6.15 
7.25 
7.60 
8.15 
10.00 


7.80 
7.75 
7.75 
8.75 

10.25 
6.75 
7.25 
9.00 
9.00 
8.00 

10.33 

6.50 
7.75 
7.66 
11.50 
10.50 
7.00 


RR 

RR 

RR, 

Sp.. 

Sp.. 

Sp.. 

Sp. 

Sp.. 

RR 

RR 

RR 

RR 

RR. 

RR. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

RR 

Sp,. 
RR. 
Sp.. 
Sp.. 

Sp.. 
Sp.. 


Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 
Sp. 

Sp. 
Sp. 
Sp. 
Sp. 
Sp. 


SPRINGS 


Worm. 


Worm. 

S-B... 
S-B... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
S-B... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
S-B  .. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Ch.... 
Ch... 
S-B... 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
Worm. 

Worm. 
Worm. 
Worm. 
Worm. 
Worm. 


Sp. 

Sp. 

Sp., 

Sp. 

Sp. 

Sp.. 

Sp. 

Sp., 

TA, 

Sp,. 

Sp., 

Sp,. 

Sp. 

Sp,, 

Sp,, 

Sp.. 

Sp.. 

Sp.. 

Sp., 

Sp,, 

Sp,, 
Sp,. 
Sp., 
Sp,, 
Sp.. 
Sp.. 


Worm, 
Worm, 
Worm. 
I-G... 
I-G. . . 
I-G... 
I-G... 
1-G... 
Worm 
Worm, 
Worm, 
Worm, 
Worm. 
Worm 
I-G... 
I-G. . . 
I-G... 
I-G... 
I-G. . . 
Worm, 

Worm 
Worm. 
B-S... 
B-S... 
B-S. . . 
Worm, 


JE. 

lE. 
iE. 

E. 
iE. 

E. 
iE. 
^E. 
JE. 
hE. 

E. 
jE. 
\E. 
\E. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IT. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 


IE. 
IE. 
IE. 
iE. 
IE. 
JE. 
JE. 
JE. 
JE. 
iE. 
IE. 
IE. 
JE. 
IE. 
IE. 
JE. 
IE. 
IE. 
IE. 
El. 
El. 
IE. 
IE. 
IE. 
IE. 

IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
JE. 
JE. 
IE. 
IE. 
IE. 
IE. 
El. 
IE. 
JE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
IE. 
JE. 
JE. 
JE. 
IE. 
IE. 
JE. 
JE. 

JE. 
JE. 
El. 
El. 
El. 
JE. 


JE.. 
JE.. 


JE.. 

JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
IE.. 
JE.. 
JE.. 
JE.. 
JE.. 
IE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
IE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
IE.. 
IE.. 
IE.. 
JE.. 
JE.. 
JE.. 
IE.. 
IE.. 
IE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
IE.. 
IE.. 
JE.. 
JE.. 
JE.. 
El.. 
El.. 
JE.. 
JE.. 
JE.. 
JE.. 

JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
JE.. 
El.. 
JE.. 
JE.. 


IE., 
JE. 
JE., 
IE., 
JE., 
IE., 
IE. 
JE. 
IE. 
JE. 
JE. 
JE. 
JE., 

JE. 

JE. 

El. 

El., 

El. 

JE. 


BRAKES 


Vi 


IntR-W. 


IntR-W. 

ExtR-W. 
ExtR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
ExtDr... 
ExtDr... 
ExtDr... 
ExtDr... 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
ExtR-W. 
ExtR-W. 
ExtR-W. 
ExtR-W. 
ExtR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
LitR-W. 
IntR-W. 

Ext 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W 
IntR-W . 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W . 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

Int 

Int 

IntR-W. 

Ext 

Ext 

ExtR-W. 

Dr 

Dr 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
ExtR-W. 
ExtDr... 
ExtDr... 
ExtDr... 
ExtDr... 

Ext 

IntR-W. 

IntR-W. 
IntR-W. 
ExtDr... 
ExtDr... 
ExtDr... 
IntR-W. 


E 

Hi 


ntR-W. 


ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W . 

ntR-W. 

ntR-W. 
ExtDr... 
Ext 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W 

ntR-W. 

ntR-W 
ntR-W. 
ntR-W . 
ntR-W. 
ntR-W. 


STEERING 


I 

e 


Rosa. 
Jac. . 


Roes. 

•lac. . 
Jac. . 
Ross. 
Ross. 
Ross. 
Ross. 


Ross. 
Ross. 
Ross. 
Own. 
Own. 
Own. 
Own. 
Ross. 
Ross. 
Ross. 
Ross. 
Lav.. 
Gem. 
Gem. 
Gem. 
Own. 
Ross 


Ross. 
Ross. 
Roes. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 


Ross. 
Gem. 
Gem. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 


ntR-W. 

ntR-W. 

nt 

nt .  . .  .  . 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

ntR-W. 

Ext 

ExtR-W. 
ExtR-W. 
ExtR-W. 
ExtR-W. 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 


Ross. 
Ross. 
Ross. 
Ross. 
Lav.. 
Lav. . 
Ross. 
Ross. 

Ross 
Ross. 
Ross. 
Ross. 
Ross. 


Ross 
Ross. 
Ross. 
Own. 
Jac.  . 
Jac.  . 
Jac. . 
Jac. . 
Ro^. 
Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Gem. 
Gem. 
Gem. 
Gem. 
Ross. 
Ross. 

Ross. 
Ross. 
Ross. 
Ross. 
Ross. 
Jac. . 


S4N. 


Smith. 


S4N. 

S4N'.. 

SAN.. 

W&S.. 

W&S.. 

W&S.. 

W&S.. 

W&S.. 

S&N.. 

S&N.. 

S4.\.. 

W&W. 

W&W. 

W<tW. 

W&W. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N,. 

W&W. 

W&W. 

W&W. 

W&S.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

S&N.. 

W&W. 

W&W. 

W&S.. 

W&S. 

W&S.. 

W&S.. 

W&S. 

W&S. 

W&S.. 

S&N.. 

S&N.. 

S&N.. 


S&N. 
S&N. 
S&N. 
S&N. 
S&N 
S&N. 

SAN. 

SAN 

SAN. 

S&N 

S&N. 


W&W. 

S&N.. 

SAN 

W&W. 

S&N.. 

S&N.. 

S&N.. 

SAN. 

SAN.. 

SAN. 

SAN.. 

S&N.. 

S&N.. 

SAN  . 

W&W. 

W&W. 

W&W. 

W&W. 

SAN 

SAN  . 

W&W. 


SAN. 
SAN 
SAN. 
SAN. 


WHEELS 


C-S. 


MWCo. 

Hayes. . 
Hayes. . 

Stan... 
Stan . . . 


Art. 

Art. 
Art. 
Art. 
Art. 


Hoop . . . 

Hoop.  . . 

Smith... 

StM.... 

StM... 

StM . . . . 

StM.... 

SWCo... 

SWCo.. 

SWCo... 

Smith. .. 

Arch 

Stan... 
Stan. . . 
Stan ... 
Detroit.. 
Bimel. . 
Bimel. . 
Bimel. . 
Stan... 

Stan 

Stan... 
StM... 
StM... 
StM... 
StM... 
Smith... 


Prud... 
Prud  .. 
Prud... 
Prud  .. 
Prud  .. 
Smith. . 
Smith. . 


Wayne 
Wayne 
Prud  .. 
Prud  . 
Smith  . 
Smith  . 

Smith.. 
Smith  . 
Smith. . 
Smith. . 
Smith  . 


Art. 

Art. 

C-S. 

Art. 

.Art. 

.Art. 

Art. 

Art. 

.Art. 

.Art. 

C-S. 

Art. 

C-S. 

C-S. 

C-S. 

P-S. 

-Art. 

Art. 

.Art. 

C-S. 

C-S. 

C-S. 

Art. 

-Art. 

-Art. 

.Art. 

C-S. 

Art. 

Art. 

.Art. 

C-S. 

Art. 

-Art 

-Art. 

.Art. 

.Art. 

C-S. 

C-S. 

-Art. 

.Art. 

.\rt. 

.\rt. 

.Art. 

.Art. 

.Art 

.Art. 

krx. 

C-S. 

C-S. 

C-S. 
C-S. 
C-S. 
C-S. 
C-S. 


R-S 


Day.. 
Prud.. 
Prud.. 
Prud.. 
Clark. 


Soh... 
Sch. . . 
Sch... 
Smith. 
Smith. 
North. 


Bimel. 
Smith. 

JoDes. 
Jones. 


Smith 


P-S 

P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
R-S. 
R-S. 
R-S. 
R-S. 
P-S 
P-S. 
P-S. 
P-S 
P-S 
P-S 
P-S 
P-S. 
R-S. 
R-S. 
R-S 
R-S. 
R-S. 
R-S. 
R-S, 
P-S 
P-S 
P-S, 
P-S 
P-S 
P-3 
R-S 
P-S 
P-S 
P-S 
I  P-S 
IP-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 
P-S 

P-S 
P-S 
R-S 
R-S 
R-S 


Make  ind  M»del 


C-S. 
C-S. 
C-S. 
Art. 
-Art. 
.Art. 
.\rt. 
.Art. 
Art. 
.\rt. 
C-S 
AiX. 
.Art. 
.\rt. 
.Art. 
C-S. 
C-S. 
Kn. 
.Art. 


.\rt. 
C-S. 

.Art. 
.Art. 
.Art. 
C-S. 
C-S. 
.Art. 


P-S 
P-S. 
P-S 
P-S 
P-S 
P-S 
R-S 
P-S 
P-S 
P-S 
IP-S 
P-S 
P-S 
P-S 
P-S 

P-S 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

R-S. 

P-S 
P-S 
P-S 
P-S 
P-S 
P-S 


R»we FW 

Ratfies 

Roffie* 

Rumdy :..K 

Samswi IS 

SanuMi 2S 

Sandaw G 

Sandaw CG 

SamUw > 

Sandsw N 

Sandow L 

Sandford 2& 

Sandferd W3S 

Sandfard WS» 

Schacht F 

Sdiacht F 

Sdiadil E 

Schacht E 

Schwartz A 

Sdiwarti B2W 

SchwarU aw 

SchwarU DW 

Selden A 

Selden 2ViA 

Selden 3J4A 

Selden 5A 

Serrke 15 

Serrice 31 

Serricc 3S 

Serrice St 

Serrice 71 

Serrice 7S 

Serrice Ml 

Signal tV 

Signal H 

Signal S 

Signal M 

Signal R 

Standard IK 

Standard 76 

Standard C» 

Standard SK 

Sterling IJ4 

Sterling Z 

Sterling 2H 

Sterling 3j4 

Sterling S 

Sterling S 

Sterling 7H 

Sloughlon     C 

Sloughton     A 

Sloughton     B 

Stoughton       1^ 

Stougblon F 

SulliTan E 

Sulliran H 

Super  Truck 4> 

Super  Truck S# 

Super  Truck 79 

Super  Truck    IW 

Tiffin  GW 

Tiffin  MW 

Tiffin  F35 

Tiffin  TW 

Tiffin  UW 

Titan 

Titan 

Titan 

Titan 

Tower i 

Tower H 

Tower  C 

Traffic  Speedbof 

Transport       2# 

Transport         3# 

Transport       S# 

Transport     79 

Trabold K 

Traylor ".  ..B 

TrayUr C 

Trarlor I> 

Traylor E 

Traylor F 

Triangle AA 

Triangle A 

Triangle C 

Triangle I> 

Twin  City BW 

Twin  City AW 

Ultimate A 

Ultimate BB 

UniMi FW 

UniM HW 

UniMi  JW 

Unitwl AT 


Kor  abbreviation!*,  see  itag'eit  nSO  and  351. 
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Specifications  of  American 


Make  and  Model 


United BT 

United CT 

United  States N 

United  States  R 

United  States S 

Velie 46 

Veteran E 

'  eteran D 

Veteran H 

Vim 29 

Vim 30 

Vim 31 

Vim 23 

Vulcan 25 

Vulcan 35 

Walker  Johnson A 

Walker  Johnson B 

Waller 15 

Watson 

White 15-45 

White 15 

White 20 

White 20-45 

While 40 

White 45 

White  Hickory 

White  Hickory H 

White  Hickory 

Wichita K 

Wichita L 

Wichita ..M 

Wichita R 

Wichita RX 

Wichita 0 

Wichita S 

Wilcox  Trux 

Wilcox  Trux B 

Wilcox  Trui C 

Wilcox  Trux E 

Wilcox  Trux F 

Wilson F 

Wilson EA 

Wilson G 

Wilson H 

Winther 751 

Winther 39 

Winther 430 

Winther 49 

Winther 50 

Winther , 450 

Winther 70 

Winther 109 

Winther 140 

Will-Will N 

Witt-Will P 

Wolrerine Jl 

Wolverine JIJ'^ 

Wolverine J2 

Wolverine K 

Wolverine L 


2i 

3 

4 

H 
3f4 


2 

2 

3^ 

5 

1 

3i 

1 

U 

2 

2i 

2i 

3^ 

5 

1 

1* 

2i 

31 

5 

li 

5 

M 

n 

2 

2i 

21 

3^ 

5 

7 

n 

2i 
1 

li 
2 

2i-3 
3i 


157 
144 
156 
168 

133 
186 
156 
156 
108 
127 
125 
175 
148 
168 

140 

150 

168 

128 

143i 

133i 

145i 

168 

174 

174 

134 

144 

156 

144 

144 

144 

144 

160 

165 

165 

130 

135 

150 

162 

162 

140 

152 

160 

160 

135 

140 

132 

147 

110 

150 

150 

102 

162 

144 

144 

140 

140 

148 

168 

186 


TIRE  SIZE 


36x4 

36x5 

36x3^- 

36x4 

36x5 

36x3i 

34x5p 

36x4 

36x5 

31x4p 

32.  4ip 

35x5p 

36x5 

36x4* 

36x5 

34x3i 

36x4 

36x6 

34x5p 

34x5p 

34x5p 

36x4 

36x4* 

36x5 

36x6 

34x5p 

36x3i 

36x5 

36x3* 

36x3i* 

35x5* 

36x4* 

36x4* 

36x5 

36x6 

36x4* 

36x4* 

36x4* 

36x5* 

36x5 

36x3| 

36x4 

36x5 

36x6 

34x4ip 

34x3i 

32x4 

34x4 

36x6p 

34x5 

36x5 

36x6 

36x6 

36x3i 

36x3i 

34x3 J* 

34x3i* 

34x4* 

36x4* 

36x5 


36x7 

36x5d 

36x5 

36x4d 

36x5d 

36x5 

34x5p 

36x7 

36x10 

31x4p 

32x4§p 

35x5p 

36x5 

36x8* 

40x10 

34x6 

36x8 

40x6d 

34x5p 

34x5p 

34x5p 

36x4d 

36x4d* 

40x5d 

40x6d 

34x5p 

36x5 

36x5d 

36x4* 

36x5* 

36x6* 

36x7* 

36x8* 

36x5d 

40x6d 

36x4* 

36x5* 

36x3i* 

36x5d' 

40x12 

36x5 

36x7 

36x5d 

40x6d 

35x5p 

34x5 

32x4 

34x4d 

42x9p 

36x6 

36x5d 

40x6d 

40x7d 

36x7 

36x7d 

34x5* 

34x5* 

34x7* 

36x8* 

36x10 


ENGINE 


•a 


Buda. 
Buda. 
Cont. 
Hink. 
Hink. 

Cont., 
Buda. 
Buda. 
Buda. 
Own. . 
Own. . 
Her... 
Her... 
Wis... 
Wis... 


Buda 
Buda 
Wau. 
Buda 
Own. 
Own. 
Own. 
Own. 
Own. 
Own. 
Cont. 
Cont. 
Cont. 
Wau. 
Wau. 
Wau. 
Wau. 
Wau. 
Wau. 
Wau. 
Buda. 
Own. 
Own. 
Buda, 
Buda, 
Own. 
Own. 
Own. 
Own. 
H-S.. 
Wis.. 
Wis.. 
Wis.. 
Wis.. 
Wis.. 
Wis.. 
Wis.. 
Wis.. 
Cont. 
Cont. 
Cont. 
Cont. 
Cent. 
Cont. 
Cont. 


V  o 
c  e 

si 

|£ 
Zca 


4-41x5| 
4-4^x5} 
4-3!x5 
4-4x5 J 
4-4§x5§ 

4-3ix5 

4-3Jx5i 

4-4^x5i 

4-4ix6 

4-3|x4i 


4-3fx5| 
4-4ix54 
4-4ix6 
4-4ix6 

4-3Jx5| 

4-4^x51 

4-4^x6} 

4-3|x5| 

4^Jx5f 

4-3fx5| 

4-3fx5J 

4-41x5! 

4-3 J x5! 

4-4  h5! 

4-3 Jx5 

4-3fx5 

4-4ix5§ 

4-3!x5i 

4-3Jx5i 

4-3fx5i 

4-3!x5i 

4-41x5! 

4-4ix6V 

4-4ix6} 

4-3!x5i 

4-4;-x5 

4-4Jx5 

4-4^x6 

4-4fx6| 

4-31x5 

4-4|x5| 

4-4^x51 

4-41x6 

4-3^x5 

4-3 fx5 

4-3fx5 

4-4x5 

4-4x6 

4-4x5 

4-4x6 

4-4|x6 

4-5x6 

4-31x5 

4-4ix5i 

4-3|x5 

4-3!x5 

4-31x5 

4-4ix5} 

4-4ix5i 


Ew 
a. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 

N-M-G,.. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 

Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. , 
Met-Gear. , 
Met-Gear. 
Met-Gear. . 
Met-Gear. , 
Met-Gear. . 


Met-Gear. . 
Met-Gear. . 
Met-Gear. , 
Met-Gear. , 
Met-Gear. , 
Met-Gear. . 
Met-Gear. , 
Corn-Gear . 
Corn-Gear. 
Corn-Gear. 
Corn-Gear. 
Corn-Gear. 
Met-Gear. 
Met-Gear. , 
Met-Gear. , 
Met-Gear. , 
Met-Gear. 
Met-Gear. , 
Met-Gear. , 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 
Met-Gear. 


e 


<2S 


Mod.. 
Mod.. 
Long. 
Long . . 
Long.. 

MeCo. 
McCo. 
McCo. 
McCo. 


Long. . 
Long.. 

Bush.. 
Bush.. 
Bush.. 
G&O.. 


Chic... 

Chic... 

Chic... 

E&M.. 

E&M.. 

E&M.. 

E&M.. 

E&M.. 

E&M.. 

E&M.. 

Long.. , 

Long.. , 

Long . . , 

Long . . , 

Long. . , 

Long. . , 

Long. . , 

Long . . 

Long.., 

Bre... 

Bre... 

Bre... 

Bre. . . . 

Bre... 

Bre.... 

Bre.... 

Bre... 

Bre... 

Bre... 

Bre..., 

Long. . 

Long , . 

Long , . 

Long.. 

Long. . 


-e  a. 
BtfH 


Fin. 
Fin. 
Fin. 
Fin. 
Fin. 

Fn. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 

Fin. 
Fin. 
Fin. 
CeL 
Cel. 
Cel. 
CeL 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Cel. 
CeL 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
PT. 
Fin. 
Cel. 
Fin. 
Fin. 
Fin. 
Fin. 
Fin. 


•3 

w 


Pump, 
Pump. 
Pump. 
Pump, 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 


Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 


OILING 
SYSTEM 


Pump. 
I'ump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther  . 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 


Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 

Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Hol-Crk. 

Hol-Crk. 
Hol-Crk. 
Hol-Crk. 
Cir-Spl.. 
Hol-Crk. 


Hol-Crk, 
Hol-Crk, 
Hol-Crk. 


Gear. 
Pist.. 
Pist.. 
Gear. 
Gear. 
Gear. 


Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 
Hol-Crk, 
Hol-Crk, 
Hol-Crk, 
Cir-Spl.. 
Cir-Spl.. 
Cir-Spl.. 


Cir-Spl.. 

Cir-Spl.. 

Hol-Crk. 

Ho'.-Crk. 

Hol-Crk. 

Cir-Spl.. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk. 

Hol-Crk, 

Hol-Crk, 

Hol-Crk 

Hol-Crk 

Hol-Crk 

Cir-Spl. 

Cir-Spl-, 

Hol-Crk 

Hol-Crk 

Hol-Crk 

Hol-Crk 

Hol-Crk 


0.  V 

5h^ 


Gear. 
Gear. 
Ecc. 
Gear. 
Gear. 

Ecc. 
Gear. 
Gear. 
Gear. 
Ecc. 
Ere. 
Gear. 
Gear. 
Gear. 
Gear. 

Gear. 
Gear. 
Gear. 


Gear, 

Gear. 

Gear. 

Gear. 

Gear. 

Genr. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear. 

Pist.. 

Pist.. 

Pist.. 

Pist. . 

Gear. 

Gear. 

Gear. 

Gear 

Gear, 

Gear. 

Gear 

Gear. 

Gear. 

Pist.. 

Pist.. 

Gear. 

Gear. 

Gear. 

Gear. 

Gear 


FUEL  SYSTEM 


Stromb. 
Stromb. 
Stromb. 
Stromb. 
Stromb. 

Stromb. 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith.. 
Zenith. . 
Zenith  . 
Zenith. . 

Zenith. . 
Zenith.. 
Stromb. . 
Zenith. . 
Own . . . , 
Own . . . , 
Own . . . . 
Own . . . . 
Own. . . , 
Own . . . . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb.. 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. . 
Stromb. , 
Stromb. 
Stromb. , 
Stromb. , 
Stromb. 
Stromb. , 
Master. 
Stromb. 
Master. 
Master . 
Mast<!r . 
Zenith. . 
Zenith.. 
Stromb. 
Stromb 
Stromb 
Stromb. 
Stromb. 


£  c 

3"" 
U(0 


Gra. 
Gra. 
Vac. 
Vac. 
Vac. 

Gra. 
Vac. 
Vac. 
Vac. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 

Vac. 
Gra. 
Gra. 
Gra. 
Vac. 
Gra. 
Gra. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Vac. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 
Gra. 


Gra. 
Gra. 
Vac 
Vac. 
Vac. 
Vac. 
Gra. 
Vac. 
Vac. 
Gra. 
Vac. 
Vac. 
Vac. 
Gra. 
Gra. 
Gra. 
Cira. 
Gra. 
Gra. 
Gra 


GOVERNOR      SPEED 


Simp. 
Simp. 


Hink. 
Hink. 

Mon . , 
Dup., 
Dup.. 
Simp. 
West. , 


Dup. 
Pier. 
Pier. 


Pier.. 
Wau. 


Own. 


Cent. 


Own. 
Own. 
Own. 
Dup. 
Dup. 
Dup. 
Wau. 
Wau. 
Wau. 
Wau. 
Wau. 
Wau, 
Wau. 
Simp. 
Dup. 


Dup... 


Pier. 
Pier. 
Pier. 
Pier. 


Dup... 
Dup... 
Pier.... 
Pier.... 
Pharo.. 
Pharo.. 
Pharo.. 
Pharo . . 
Pharo  . 


Cent. 
Cent. 


Cent. 
Cent. 

Sue. 
Cent. 
Cent. 
Cent. 
West. 
West. 


Sue, 
Cent. 
Cent. 


Cent. 
Cent. 


Cetit. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
O-Op. 
0-Op. 
0-Op. 
O-Op. 
0-Op. 


c 


1225 
1233 
1400 
1400 
1200 


1000 
1000 
20D0 
200 
1800 
1250 
1250 
1150 

1700 
1440 
1100 


1310 
1190 
1157 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1500 
1100 
1100 
1100 
1000 
1100 
1100 
1100 
1100 
1600 
1400 
1400 
1400 
1250 
1400 
1250 
1200 
1000 
1500 
1500 
1400 
1480 
1400 
1300 
1200 


e    , 


Eis.... 
West... 
Dyn. . . 


ELECTRICAL  SYSTEM 


Remy.. 
Remy . . 
Bosch . . 
Bosch. . 
Bosch . . 

Bijur. . . 


NE.. 
.NfE.. 
NE.. 
NE.. 
NE.. 
NE.. 
NE.. 
West. 


West. 


Eis... 
Eis  .. 
Eis. . . 
Eis... 
West.. 
Eis.  . . 
Eis... 
Eis.  .  . 
West.. 
Eis .  . . 
West. 
West.. 
West.. 


Bosch. 
Bosch. 
BoBch. 
Bosch. 
Bosch. 


I 


CO 

c 
.S  • 

c  « 


Eis... 
Eis... 
Bosch. 
Eis. . . 
Eis. . . 


Eis. 
Eis. 


Splitd. 
Splitd. 
Eb... 


Eis... 
Eis. . . 
-Apollo. 


Eis... 
Eis... 
Eis... 
Eis... 
Eis... 
Eis... 
Eis. . . 
Eis. . . 
Eis... 
EU. .. 


West.. 
Eis. . . 
Eis. . . 
Eis. . . 
West. 
Eis. . . 
Weot.. 
Eis... 
ELs.  .  . 
Eis... 
Eis. . . 
Eis... 


Eis. . 
Eis.. 
Eis.. 


&H- 


c-c. 
c-c. 
c-c. 
C-c, 

O-C. 
0-C. 
O-C., 
O-C.. 


S-P.. 
S-P.. 
S-P.. 
S-P.. 


O-C. 
O-C. 
O-C. 

o^. 

O-C. 
O-C. 
O-C. 
O-C. 
O-C. 
S-P., 
S-P. 


For  abbreviations,  nee  pag'es  350  and  351. 


1922  Specifications  of 


g 

2 

Wheel- 
base 
in 
Inches 

TIRES 

Dis- 
tance 
from 
Ground 
io  Top 

of 

Frame 

Ins. 

BATTERY 

MILES 

PER 

CHARGE 

MOTOR 

SPEED  IN 

CONTROU 
LER 

DRIVE 

Kind 

SIZE  IN 
INCHES 

Location 

and 
Number 

M 

& 

X 

s 

MILES 

PER 

HOUR 

Loca- 
tion 

Speeds 
Ahead 

GEARING 

Total 

Gear 

Reduc- 

tioo 

MAKE  AND 
MODEL 

Loca- 
tion 

Make 

No. 

Plates 

per 

Cell 

No. 
Cells 

No. 
Trays 

Amp. 
Hr. 

Capa- 
city 

Loaded 

Propul- 
sion 

1 
5 

First 
Reduc- 
tion 

Final 
Drive 

Taken 

Front 

Rear 

brt 

■C.T BR2-A 

C.T.              BR2 

<.T BR-4 

■C.T AR-7 

C.T AK-7 

CT AK-IO 

J 

1 
2 

3i 
f 

\ 

1 
2 

f 
2§ 

101 
116 

126 
122 
132 

96 
108 
121 

133 
146 

65i 

solid*, 
solid*, 
solid*. 

solid*, 
solid*. 
soUd*. 

pncu . . 
solid . . 
solid. . 

solid., 
solid. . 
solid. . 

36x3 

36x3} 

36x4 

36x5 
36x6 
36x7 

32x4i 

36x3 

36x4 

36x5 
36x6 
20x5 

36x3  J 

36x4 

36x4d 

36x5d 
36x4d 
36x4d 

32x4i 
36x3} 
36x3d 

36x4d 
36x5d 
20x5 

32J 
32  S 
35A 

361 

m 

381 

30 
34 
36 

39 
39 

amui-u 
ai.uo  u 
aniU^u 

amid-u 
amid-u 
amid-u 

opt . . . 
amid-u 
amid-u 

amid-u 
amid-u 
amid-u 

Ex*... 
Ex*... 

Ex*... 

Ex.... 
Ex.... 
Ex.... 

Ex.... 
Ex.. . 
Ex.... 

Ex.... 
Ex.... 
Ex*... 

9* 
11* 
15* 

19* 
19* 
21* 

9* 
11* 
15* 

17* 

19* 

9* 

42* 

42* 
42* 

42* 
42* 
42* 

44* 
44* 
44* 

44* 

44* 
34* 

5* 

5* 
6* 

6* 
6* 
9* 

4* 

10* 

6* 

6* 
6* 
5* 

136* 
170* 
238* 

306* 
306* 
340* 

136* 
170* 
238* 

272* 
306* 
136* 

45* 
50* 
50* 

40* 
45* 

45* 

50* 
50* 
50* 

45* 
40* 

unit-x-2 . 

unit-x-2 . 
unit-x-2 . 

unit-x-2 . 
unit-x-4 . 
unit-x-4. 

unit-x-1 . 
unit-j-1.. 
unit-j-1 . 

unit-j-1.. 
unit-j-1.. 
in  whls-4 

G.E.. 
G.E.. 
G.E.. 

G.E.. 
G.E.. 
G.E.. 

G.E., 
G.E.. 
G.E.. 

G.E.. 
G.E.. 
G.E.. 

n 

2 
2 

li 
li 

is 

Max 

84 
84 
84 

84 
84 

84 

88 
88 
88 

88 
88 
60 

14 
14 
12 

10 
11 
10 

16i 

12 

11 

10 

9 

10 

13 
12 
10 

8 
9 

8 

15 

10 

9 

8 
7 
7 

st-col. . 
st-col  . 
st-col. . 

st-col. 
st-col. 
st-col 

spur . . . 
spur . . . 
spur . . . 

spur. . . 
spur. . . 
spur. . . 

her 

bevel. . . 
bevel. . . 

beveL.. 
bevel. . . 
spur . . . 

spur . . 
spur. . 
spur . . 

spur. . 
spur . . 
spur . . 

bevel. . 
rol-ch . 
rol-ch. 

rol-ch. 
rol-ch . 
int-g.. 

11. M 

11  5-1 

12.14-1 

17.32-1 
17.32-1 
•20.14-1 

11.12-1 
11.9-1 
12.8-1 

IS.l  -1 
12.3  -1 
14.0O-1 

rad-rd*. 
rad-rd*. 
rad-rd*. 

rad-rd- 
rad-rd*. 
rad-rd*. 

Lansden G 

Lansden M 

Lansden M 

J-»nsden M 

^•"•"••n M 

T^EC 1102 

indash 
in  dash 
indash 

indash 
indash 
indash 

3 

rad-rd.. 

rad-rd.. 
rad-rd. . 
springs. 

Specificaticns 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Trucks  (Continued) 


361 


CLUTCH 

TRANSMISSION 

SPRINGS 

BRAKES           STEERING 

WHEELS 

GEARSET 

UNIVERSAL 

AXLES 

JOINTS 

e 

>^ 

e 

t 

i 

J* 

Make  and  Mv^>< 

e 
9 

•0 

W    M 

o 

J* 

« 

^  5 

c 
.2 

M 

it 

« 

• 

m 
« 

M 

c 

• 

o 

c 

5 

• 
« 

« 
m 

1 

i 

be/) 
4 

m 

1 

ha 

A 
W 

—  .s 

2  >, 
a.  CO 

o 

lib 

1 

n 

Is; 

e 

M 

1 

• 
6 

m 

Ful 

D-M.... 

Ful 

SG... 

Sep-Un.. 

Spi... 

Met.... 

She 

She.. 

8.75 

Sp. 

Sp.. 

Worm. . . 

iE... 

iE... 

IntR-W. 

IntR-W. 

Uv... 

S&N'.. 

C-S 

P-,S 

United 

BT 

Ful 

D-M.... 
D-M 

Ful 

Ful 

SG... 
SG 

Sep-Un.. 
Un-WE  . 

4 
3 

Spi... 
Blood 

Met.... 
Met 

She 

Shu 

She... 
Clark 

10.25 
7.60 

Sp.. 

Sp 

s^ 

Worm... 
I-G    . 

iE... 
JE... 
tE... 

iE... 
iE... 
iE... 

IntR-W. 
ExtR-W 

IntR-W. 
IntR-W 

Lav.. . 
Lav 

8&\.. 

C-S. 
Art. 
Art 

P-S 

VnllmA 

CT 

Ful 

SAX 

Seh 

Sch 

P-S.'UniledSute*  ... 
P-S.  lUniled  Stalo 

N 

R 

B-L 

D-M... 

B-L 

SG... 

Sep-Un.. 

4 

F&B... 

She 

She. . . 

8.70 

Sp'.. 

Sp.. 

Worm. . . 

IntR-W. 

IntR-W. 

Uv... 

SAX,. 

B-L 

D-M.... 

B-L 

SG... 

Sep-Un. . 

4 

M&F... 

She 

She. . . 

10.25 

Sp.. 

Sp.. 

Worm... 

iE... 

iE... 

IntR-W. 

IntR-W. 

Lav.. . 

S&N.. 

Sch 

Art. 

P-S 

United  SUte*  .. . 

S 

BAB.... 

Pla 

Dur 

SG... 

Un-WE.. 

Arvac. 

Met.... 

Col 

Tor. . . 

8.00 

Sp.. 

Sp.. 

I-G 

W' 

iK. 

ExtR-W. 

IntR-W. 

Ross.. 

SAV.. 

Mut 

Art 

PS 

Vdie 

....4« 
E 

B&B... 

Pla 

Cotta... 

CM... 

Un-WE.. 

3 

Spi. . . 

Met.... 

She 

She. . . 

6.50 

Sp.. 

Sp.. 

Worm... 

h... 

iE... 

IntR-W. 

IntR-W. 

R088..  S&N.. 

Smith... 

C-R 

R-S 

Veteran 

B&B... 

Pla 

Cotta... 

CM... 

Un-WE.. 

Spi. . . 

Met. . . . 

She 

She. . . 

7.75 

Sp  . 

Sp.. 

Worm. . . 

*K. 

iE 

IntR-W. 

IntR-W. 

Ross  .  SAN' 

r-s 

R-S 

Veteran 

D 

B&B... 

Pla 

Cotta... 

CM... 

Un-WE.. 

4 

Spi. . . 

Met 

She 

She. . . 

8.75 

Sp.. 

Sp.. 

Worm. . . 

^E... 

IE... 

IntR-W. 

IntR-W. 

Ross.. 

3&\  . 

Smith... 

C4\ 

R-S 

Veteran 

.   .  H 

B&B... 

Pla 

SG... 
SG... 
SG... 
SG... 
SG... 

Un-WE.. 
Un-WE.. 
Un-WE.. 
Sep-Un.. 
Sep-Un.. 

3 

Met 

5.50 
5.. 50 
6.50 
7.75 
8.75 

Sp.. 
Sp.. 
Sp.. 
Sp,. 
RR. 

Sp.. 
Sp.. 
Sp.. 
Sp.. 

Worm. . . 
Worm. . . 
Worm... 
Worm. . . 
Worm... 

iE... 
iE... 
iE... 
iE... 
iE... 

iE... 
iE... 
iE... 
iE... 
iE... 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 
IntR-W. 

W&W. 
W&W. 
W&W. 
W&W. 

SAM 

Art. 
-Art. 
-Art. 
C-S. 
0-S 

P-S. 
P-S 
P-S 
P-S 
P-R 

Vim 

Vim 

Vim 

Vim 

....29 
....Jl 

B&B... 

Pla 

D-M... 
D-M... 
D-M... 

Own 

Cov 

B-L 

B-L 

Met.... 

Cov 

3 
4 
4 

Spi.'.'! 

Met 

Rcss!! 

B-L 

Met.... 

B-L 

Met 

She 

She. . . 

Smith... 

Vvitin. '.'.'.'.'.'.'.'.'. 

25 

B-L 

D-M.... 

B-L 

SG... 

Scp-Un.. 

4 

Therm 

Fab 

She 

She... 

11.75 

RR. 

Sp.. 

Worm... 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

S&N.. 

Smith... 

C-S. 

P-S. 

Vukan 

...35 

Ful 

D-M.... 

Ful 

SG... 

Un-WE.. 

3 

Spi... 

Met 

Tim 

Tim... 

7.75 

Sp.. 

Sp.. 

Worm... 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

S*.N 

.Arch... 

Art 

P-S 

Walker  JobiuMi. 

A 

Ful 

D-M... 

Ful 

SG... 

Un-WE.. 

4 

Spi. . . 

Met.  ... 

Tim.... 

Tim... 

8.50 

Sp.. 

Sp.. 

Worm. . . 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

s&x.. 

\rch.... 

Art. 

P-S 

Walker  Jebrucn 

B 

B-L 

D-M.... 

War.... 

SG.  .  . 

Sep-Un.. 

4 

M&E. 

Met 

Own 

Own.. 

9.00 

Sp.. 

Sp.. 

I-G 

El... 

El... 

ExtR-W. 

IntR-W. 

Ross. . 

s&x.. 

Day... 

C-S, 

P-S. 

Walter 

IS 

B-L 

D-M 

B-L 

SG 

Un-WE  . 

Spi   . . 

Met   .  . . 

Shu 

Shu 

2.00 

Sp 

Sp 

S-B 

iE  . 

iE. 

Ross 

s&\ 

Art 

P-S  iWatMo 

Own .... 

Pla 

SG.. 

Un-WE.. 

Own. . 

Met .... 

RR 

Sp 

S-B... 

iE... 

iE 

ExtR-W 

IntR-W. 

W&3 

Own 

Art 

.is-is 

...IS 

Own. . . . 

Pla 

Own .... 

SG... 

Sep-Un. . 

4 

Own. . 

Met... 

Own .... 

Own. . 

RR. 

Sp.. 

S-B 

iE... 

iE... 

ExtR-W. 

IntR-W. 

Own.. 

W&S.. 

Own.'..'. 

Art 

P-S 

White 

Own .... 

Pla 

Own. . . . 

SG... 

Sep-Un.. 

4 

Own. . 

Met.... 

Own. . . . 

Own. . 

RR, 

Sp.. 

B-S 

iE... 

iE... 

ExtR-W. 

IntR-W. 

Own.. 

WAS 

Own... 

C-R 

P-S 

White 

.   .  2* 

Own .... 

Pla 

Own 

SG... 

Un-WE.. 

4 

Own. . 

Met 

Own 

Own. . 

RR, 

Sp.. 

B-S 

iE... 

iE... 

Dr 

IntR-W. 

Own.. 

W&S.. 

Own... 

C-S. 

P-S 

White 

.2»^5 

Owr .... 

Pla 

Own 

SG... 

Un-WE.. 

4 

Own. . 

Met.... 

Own. . . . 

Own. . 

RR. 

Sp.. 

I-G 

iE... 

iE... 

Dr 

IntR-W. 

Own.  . 

W&S 

Own.... 

c-?, 

R-S 

White 

....4« 

Own.... 

Pla 

Own.... 

SG.  .. 

Un-WE.. 

4 

Own. . 

Met.... 

Own .... 

Own. . 

RR. 

Sp.. 

I-G 

iE... 

iE... 

Dr 

IntR-W. 

Own.. 

W&S.. 

Own... 

C-S 

R-R 

White  

.    .  45 

Ful 

D-M.... 
D-M.... 

Ful 

Ful 

SG... 
SG... 

Un-WE.. 
Un-WE.. 

3 
3 

M&E. 
Arvac . 

Met 

Met.... 

Tim 

Tim 

Tim... 
Tim... 

Sp.. 
RR. 

Sp.. 
Sp., 

Worm. . . 
Worm. . . 

iE... 
iE... 

iE... 
iE... 

IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 

Lav... 

Bimel... 
Bimel... 

Art. 
Art 

P-S 

Whii.  UirV.^ 

Ful 

Ross.. 

P-S  J  White  Hickorr 

..     H 

Ful 

D-M... 
Con 

Ful 

B-L 

SG... 
SG... 

Sep-Un.. 
Sep-Un.. 

4 
4 

M&E. 
Own. . 

Met 

Fab 

Tim.... 
She 

Tim... 

She... 

'Y.m 

HR. 

Sp.. 

Sp.. 
Sp.. 

Worm. . . 
Worm. . . 

iE... 
iE... 

iE... 

iE... 

IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 

Lav. . . 

Smith. . . 
Bimel... 

-Art. 
Art 

P-S. 
P-S 

White  Hitkery... 
Wichita  

Own... 

Ross.. 

S&N 

....K 

Own .... 

Con 

B-L 

SG... 

Sep-Un.. 

4 

Own. . 

Fab 

She 

She. . . 

8.60 

Sp.. 

Sp.. 

Worm. . . 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

S&N.. 

Bimel... 

Art 

P-S 

Wichita 

....  L 

Own... 

Con 

B-L 

SG... 

Sep-Un.. 

4 

Own. . 

Fab 

She 

She. . . 

8.60 

Sp.. 

Sp.. 

Worm... 

iE... 

iE... 

[ntR-W. 

IntR-W. 

Ross.. 

S&N.. 

Bimel... 

Art 

P-S 

Wichita 

....M 

Own. . . . 

Con 

B-L 

SG... 

Sep-Un. . 

4 

Own . . 

Fab 

She 

She. . . 

10.33 

Sp.. 

Sp.. 

Worm.   . 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

SAN.. 

Day... 

C-S. 

P-S 

Wichita 

....R 

Hart. . . . 

Con 

B-L 

SG... 

Sep-Un.. 

4 

Own. . 

Fab 

She 

She... 

8.75 

Sp.. 

Sp.. 

Worm. . . 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

S&N.. 

Day... 

C-S. 

P-S 

Wichita 

...RX 

Hart... 

Con 

B-L 

SG... 

Sep-Un. . 

4 

Own. . 

Fab 

She 

She... 

11.75 

Sp.. 

Sp.. 

Worm. . . 

iE... 

iE... 

IntR-W. 

IntR-W. 

Ross.. 

S&N.. 

Smith... 

C-S. 

P-S 

Wichita 

....0 

Hart.... 

Con 

SG... 

Sep-Un.. 

4 

Own. . 

Fab 

She 

14  00 

Sp 

Sp 

B-S  .... 

iE 

iE 

IntR-W 

IntR-W 

Ross 

S&N 

cs 

P  S 

Wichita 

s 

B-L 

D-M... 
D-M... 

B-L 

Own .... 

SG,.. 
SG... 

Un-WE.. 
Sep-Un. . 

Det... 

Met 

F&M... 

Shu 

Tim 

She. . . 

Sp.. 
Sp.. 

Sp.. 
Sp.. 

Worm. . . 
Worm. .  . 

iE... 
iE... 

iE... 
iE... 

IntR-W. 
IntR-W. 

IntR-W. 
ExtR-W. 

WAW 

Art. 
C-S. 

P-S. 
P-S 

WIcox  Tnu 

Wilcoi  Trai 

M&E... 

4 

Wal... 

Own..  W&W. 

Smith... 

B 

M&E... 

D-M.... 

Own.  . .  . 

SG... 

Sep-Un. . 

Hart. . 

F&M... 

Shu 

Wal... 

Sp.. 

Sp.. 

Worm. .  . 

iE... 

iE... 

R-W. . . . 

R-W.... 

Own..  W&W. 

Smith. . . 

C-S. 

P-S    WilcoiTni. 

C 

M&E... 

D-M .... 

Own... 

SG... 

Sep-Un.. 

Uni... 

Met.  ... 

Tim 

Wal... 

RR. 

Worm. . . 

iE... 

iE... 

R-W.... 

R-W... 

Own.. 

W&W. 

Smith... 

C-S. 

P-S 

Wilcox  Triix 

E 

M&E... 

D-M... 

Own. . . . 

SG... 

Uni... 

F&M  ,  . . 

Tim.  .  .  . 

Wal... 

F 

B&B  ... 

Pla 

Pla 

Pla 

Cotta , . . 
Cotta... 
Cotta... 

CM... 
CM.   . 
CM... 

Sep-Un.. 
Sep-Un.. 
Sep-Un. . 

4 
4 
4 

Therm 
Therm 
Therm 

F&M  . . . 
Met.  ... 
F&M... 

Tim.... 
Tim ... 
Tim.  ... 

Tim... 
Tim... 
Tim... 

6.00 

7.75 
8.75 

Sp.. 
Sp.. 
Sp.. 

Sp.. 
Sp., 
Sp.. 

Worm. .  . 
Worm. .  . 
Worm... 

iE... 
iE... 

iE... 

II:: 

iE... 

IntR-W. 
IntR-W. 
IntR-W. 

IntR-W. 
IntR-W. 
IntR-W. 

Ross.. 
Ross,. 
Ross. . 

S&N.. 

Art. 
.Art. 
CS,. 

R-S. 
R-S. 
R-S 

Wilson 

WDson 

WUson 

p 

B&B... 

S&N.. 

EA 

B&B  ... 

S&N  . 

....G 

B&B. ... 

Pla 

D-M  ... 

Cotta... 
War.  ... 

CM... 
SG... 

Sep-Un.. 
Un-WE.. 

'?." 

Therm 
Pet... 

M&E... 
Met 

Tim 

Tor 

Tim... 
Tor. . . 

10,25 
6.60 

Sp.. 
Sp.. 

Sp.. 
Sp.. 

Worm... 
I-G 

iE... 

iE... 

iE... 
iE... 

IntR-W. 
ExtDr... 

IntR-W. 
ExtR-W. 

Ross.. 
Lav... 

S&N.. 

C-S. 
Art 

R-S. 

WHun 

H 

War... 

SAN 

MWCo.. 

R-S.  Winth«-         

...751 

Ful 

D-M  ... 

Ful 

SG... 

Un-WE.. 

3 

Pet... 

Met 

Col 

Med.. 

7.00 

Sp.. 

Sp.. 

I-G 

*E... 

iE... 

Ext 

ExtDr... 

Lav.., 

S&N 

.Med... 

CS. 

R-S 

Winther     

....39 

Ful 

D-M    .. 

Ful 

SG... 

Un-WE.. 

3 

Pet... 

Met.  ... 

Own   ... 

Med.. 

9  00 

Sp,. 

Sp 

I-G 

iK 

iE 

ExtDr. . 

Lav. . . 

S&N . 

Med... 

C-S 

R-S 

Winlher 

43C 

B&B  ... 

Pla 

B-L 

SG... 

Sep-Un.. 

4 

Blood. 

Met.  .  .. 

Tor 

Clark. 

8.08 

Sp., 

Sp.. 

I-G 

iE... 

iE... 

ExtR-W. 

E.xtR-W. 

Ross.. 

S&N. 

Med... 

C-S. 

R-S 

Winther  

....49 

Ful 

D-M.   . 

B-L 

SG... 

Scp-Un.. 

4 

Blood. 

Met.  .  .  . 

Tor 

Clark. 

8.00 

Sp.. 

Sp.. 

I-G 

iE... 

iE... 

ExtR-W. 

IntR-W. 

Ross.. 

S&N.. 

Own... 

C-S. 

R-S 

Winther 

....S» 

Ful 

D-M... 

Ful 

SG... 

Sep-Un. . 

3 

Pet... 

Met.  .  .. 

Own   . . 

Clark. 

12.00 

Sp.. 

Sp.. 

I-G 

iE... 

iE... 

ExtR-W. 

ExtDr... 

Lav.. . 

SAN. 

Med... 

C-R. 

R-R. 

Winther 

...45* 

B&B  ... 

Pla 

B-L 

SG... 

Sep-Un. . 

4 

Blood 

Met.  .  .  . 

Tim.  .  .. 

Clark 

9.00 

Sp,, 

Sp.. 

I-G 

iE... 

iE... 

ExtR-W. 

IntR-W. 

Ross.. 

S&N. 

Clark... 

C-S. 

R-R 

Winther   

....7i 

B&B  ... 

Pla 

B-L 

SG... 

Scp-Un. . 

4 

Blood 

Met.  ... 

Tim,  .  .. 

Clark. 

12.50 

Sp.. 

Sp.. 

I-G 

JE... 

iE... 

[ntR-W. 

IntR-W. 

Ross 

SAN.. 

Clark... 

C-S. 

R-S 

Winther 

...1» 

B&B .... 

Pla 

B-L 

SG... 

Sep-Un.. 

4 

Pet... 

Met.  ... 

Tim 

Clark. 

12.50 

Sp.. 

Sp  . 

[-G 

iE... 

iE... 

[ntR-W. 

IntR-W. 

Ross.. 

S&N, 

Clark... 

C-S. 

R-S. 

Winther     

...149 

B-L 

D-M... 

B-L 

SG... 

Un-WE.. 

3 

Spi... 

Met 

Tim.  .  .. 

Tim... 

7.75 

Sp.. 

Sp.. 

Worm. . . 

iE... 

iE... 

[ntR-W. 

IntR-W. 

Ross  . 

SAN, 

.Arch... 

Art 

P-S    Wilt-Will 

....N 

B-L 

D-M  ... 

B-L 

SG... 

Un-WE.. 

3 

Spi .  .  . 

Met.  ... 

Tim 

Tim. , . 

7.75 

Sp,. 

Sp.. 

Worm. . . 

iE.., 

iE... 

[ntR-W. 

IntR-W. 

Ross., 

SAN.. 

.Arch. . . . 

Art 

P-S 

Witt-Wai 

P 

Ful 

D-M  .   . 
D-M  ... 
D-M  .   . 

Ful 

Ful 

Ful 

SG... 
SG... 
SG... 

Un-WE.. 

Uni... 
Uni. . . 
Uni  .. 

Met.  .  .  . 

Met 

Met 

Shu 

Shu 

Shu 

Rus. . . 
Rus. . . 
Rus. . . 

8.20 
8.80 
8.80 

RR. 
RR. 
RR. 

Sp.. 
Sp.. 
Sp,, 

I-G 

I-G 

I-G 

iE... 
iE.,. 
iE... 

iE... 
iE... 
iE... 

ExtR-W. 
ExtR-W. 
ExtR-W. 

IntR-W. 
IntR-W. 
IntR-W 

Gem 

.Art. 
-Art. 
Art. 

P-S. 
P-S. 
P-R 

Wolrci-ine 

WoWerine 

WeUerine   

....JI 

....Jl 

Ful 

Un-WE.. 
Un-WE.. 

3 
3 

Gem 

WAW 

Ful 

Gem     W&W. 

Ful 

D-M.   . 

Ful 

SG 

Un-WE  . 

Uni 

Met 

Shu 

Rus 

9  40 

KR 

Sp  , 
Sp. 

[-G 

iE 

iE 

ExtR-W 

IntR-W 

Rncc 

SAN 

C  S 

R-S 

....K 

Ful 

D-M. ... 

Ful 

SG... 

Un-WE.. 

4 

Uni... 

Met.  .  .. 

Shu 

Clark. 

10.00 

RR. 

1-G 

iE... 

iE... 

ExtR-W. 

IntR-W.  Ross.. 

S&N.. 

Clark... 

C-S. 

R-S. 

Wolverine 

For  abbreviations,  see  pagre.**  350  and  351. 
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Walker M 

Walker K 

Waker L 

Walker P 

Walker N 

Ward WS-2 

Ward W\-2 

Ward WA 

Ward  WB 

Ward WM 

Ward WD 

Ward WF 

Ward WH 


2i 


2 

3i 

5 


1 
1-U 


3i 

5 


91 

94 

96 

112 
131 
141 


90 
90 

102 

88 

114 


solid . . 

solid . . 
solid  . 

solid. . 
solid  . 
solid. . 

solid. . 
solid  . 
solid. . 

solid. . 
.solid. . 
solid. . 


20x5 

34x3 
34x35 

38x4 
36x5 
36x6 

32x3 
32x3  i 
32x3  i 

34x4 
32x3 
36x5 


20x5 

36x3i 
36x4 

38x6 

36x5d 

38x6d 

32x3  i 

34x4 

34x4 

36x5 
32x4 
36x7 


132      solid..  36x6    36x10     40}      amid-u 
146      solid.  36x7    40x12      44        amid-u 


33 
35 

36 
40 
40 

29 
33  i 
33  i 

34i 
30" 
38 


amid-u 

amid-u 
amid-u 

amid-u 
amid-u 
amid-u 

amid-o 
amid-o 
amid-u 

front-u 
amid-o 
amid-u 


Ex*. 

opt. 
opt. 

opt. 
opt. 


opt. 
opt. 
opt. 


opt. 
opt. 
opt. 

opt. 

ODt. 


34- 


136* 


in  whIs-4 

unit-x-1 . 
unit-x-1. 

unit-x-1 . 
...1. 
unit-x-1. 

amid-1 . . 
amid-1 , . 
front -c-1 

front-c-l 
am;d-l. . 
front-c-l 


front-c-l  GEW 
front  c-l  GEW 


G.E. 

West. 
West. 

West. 
West. 
West. 

GEW 
GEW 
GEW 


GEW 
G.E.. 
GEW 


18 

Max 
3 
3 


10 

15 
14 

13 
12 
11 


7 

in  dash 

14 

u-seat. 
u-seat. 

12 
11 
10 

u-seat 
u-seat 
u-seat. 

11-13 
10-12 
10-12 

chas-f 
chas-f 
u-seat 

9-105 

10-12 

8-9 

u-seat, 
chas-f 
u-seat. 

7-8 
6-7 

u-seat. 
u-seat 

spur. . 


int-g.. 

spar. . 
spur. . 

spur. . 
spur. . 
spur. . 

worm, 
worm, 
worm. 

worm, 
worm. 


worm, 
worm. 


14.00-1 

16H 
16t-l 

16  1(7-1 
18  l't>-l 
18  1/li-l 


qiniigs. 

8i>riiigs. 
springs. 

firings, 
springs, 
firings. 

springs, 
springs, 
springs. 

springs. 
springs, 
springs. 

springs, 
springs. 
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k 


•with  other  options 

t  torque    taken    by    springs   in    all    ve- 

hirles   listed,   other  options   in  case 

of  C.   T.   make 
amid-o — amidships,  over  frame 
amid-n — amidships,    underslang 

below  frame 


ohas-f — iu  chassis  front 

d — dual 

Kx— E.xlde 

front-o — front  center 

front-a — in  front,  under  frame 

(i.   E. — General  Electric 


GKW' — General     Electric — Westing- 
bouse 
her — herringbone   gear 
int-ic: — internal   gear 
opt — optional 
pnen — pneumatic 


rad-rd — radius   rod 
rol-cli — roller   chain 
.Ht-fol — ou   steerint   column 
unit-j — unit  jackshaft 
unit-x — unit   with  axle 
i«-seat — under   seat 
West — Westinghouae 
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40  S; 


X) 
20 
10 


X. 


1915         1916 


TYPE  OF  CLUTCH 


^OAf£. 


98% 


1917 


1918  1919  1920         1921        1922 


2% 


100%- 

9ot 
80- 


GEARSET 
AND  NUMBER 


LOCATION 
0F5PEI 


1915  1916  1917 


62.7% 

51.1% 

47.2% 

54.5% 


JACK 
SUFT 


1918  i9i9  i^O        i92i         {§22 


1 1.7% 


80^- 


10 

o 


'.I^BEVEL*"^ 

-■».j>ouBjyL_REpuc'fro?r_^ 


16.9% 


1915         1916 


1917 


1916  1919  1920  1921        1922 


5.4% 
3.9% 
1.8% 


n 

loo 

90 

80 

70 

CO 

50 

40 

30 

20 

10 
0 

% 

69.5% 
50.3% 

^^^r.P  STEEL J 

^ 

- , 

1 

^ 

TT) 

yviE  M 

\TFm 

\T 

r  Ri 

AlILUL/ 

Al> 

1 

„...-•••■" 

"•^2fi£D  SECTION 

.-.■■« 

• 

915           1916            1917            1918             1919             1920          1921          1922 

100^ 
90  — 
60  — 
70- 
60- 
50' 
40' 
50- 
20- 
10  j 
0. 


- — ^T  NUMBER  OF  Q  LlNDEk; 


^ 


•FOUR    CYLINDERS. 


1915  1916 


NUMBER  OF  Q  LlNDEkS 
AND  HOW  CAST 


99.7^ 


76.5% 


25.3? 


1917  1918  1919  1920  1921         1922 


■■J  0.2% 


■) 

lOU 
90 
SO 
70 
60 
50 
40 
30 
20 
10 
0 

t 

16J% 

_ 

PUMP 

^__^„^ 

— .« 

- 

W. 

\TER 

CIRCU 

LATIO 

\T 

[\ 

■■■■■■■■■■ 

THERMO  STiJ^i, 

■■■■■■ 

'••■. 

S«»o»«""' 

1 

915           191S             1917            1918             1919             1920          1921          1922 

100%- 


90 

ao 

70 
60 
50 
40 
30 
20 
10 
0 


•D 

••■»■«.„., 

......SRav/>,.  _ 

•< 

'•••« 

•••.. 

\^*s- 

1 

nTC?!       T71~«T-rK 

•**v 

f^rUEL 

rr>r.i» 

^^ 

_^^ 

V 

vcuuy 

[^*^f^ 

PRESSURE 

1915 

IS 

16            IS 

17             K 

)18          19 

9             19 

20        1921 

1922 

55.95; 

42.7% 


1.4^ 


1, 

100 
90 

80 
70 
60 
50 
40 
30 
20 
10 
0 

h 

——-..._ 

37.2% 

— -— 

'<?o, 

t\ 

••<:! 

'••*-• 

^•■••■■■■ai 

^^1^ 

TEOF 

WHEEL 

c 

/O 

^^ 

^^;^ 

-■ 

915          1916             1917            1918            1919             1920         1921          1922 

See  page  349  for  discussion  of  trends  in  American  truck  designs 
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Tendencies  in  British  Truck  Design 

For  1922 

Chassis  for  useful  loads  of  7,000  to  10,000  still  the  main  product  of  the  in- 
dustry. Worm  drive  increasing  in  popularity,  but  no  British  trucks  have 
internal  gear  drive  on  wheels.     Straight-sided    piston    almost    universal. 

By  M.  W.  Bourdon 


FROM  the  earliest  day  British  truck  manufacturers 
in  general  showed  a  tendency  to  give  more  atten- 
tion to  the  type  of  chassis  carrying  3  to  3^/2  tons 
(say,  6700  to  7500  lb.)  of  useful  load,  and  this  type  still 
predominates  among  British  products  of  this  nature, 
though  in  a  number  of  cases  it  has  been  strengthened 
so  as  to  deal  with  loads  up  to  10,000  lb.;  nearly  50  per 
cent  of  the  models  of  all  makers  come,  in  fact,  within 
this  enlarged  range.  The  next  in  importance,  so  far 
as  number  of  models  is  concerned,  is  the  chassis  designed 
for  4500  to  5500  lb.  load. 

The  light  delivery  van  chassis  carrying  loads  of  from 
2000  to  3500  lb.  has  received  scant  attention,  though  for 
1922  there  is  a  decided  increase  in  the  number  of  models 
of  this  size  available  to  purchasers. 

There  is  a  tendency  to  design  chassis  for  heavier  load 
units  than  hitherto  and  approximately  16  per  cent  of 
British  trucks  are  offered  for  loads  running  from  11,000 
to  16,000  lb. 

The  tendency  to  cater  for  heavier  individual  loads  on 
gasoline  trucks  is  accounted  for  by  an  endeavor  on  the 
part  of  the  makers  to  invade  a  field  hitherto  held  almost 
exclusively  by  steam  trucks.  Whether  they  will,  in  this 
sphere,  be  able  to  make  headway  against  the  steamer 
remains  to  be  seen. 

As  the  accompanying  specification  table  shows,  the 
four-cylinder  engine  is  practically  universal  on  British 
trucks. 

There  is  no  general  tendency  on  the  part  of  makers 
to  depart  from  the  pair-cast  cylinder  arrangement,  which 
occurs  in  76  per  cent  of  engines. 

L-head  cylinders  continue  to  predominate  and  per- 
centages for  1922  show  no  tendency  toward  the  adoption 
of  overhead  valves.  On  the  other  hand,  those  makers 
who  in  the  past  have  favored  the  T-head  arrangement 
continue  to  do  so  in  one  or  two  instances. 

There  is  no  general  practice  in  regard  to  camshaft 
drive.  The  skew  pinion  leads  with  42  per  cent,  but  the 
silent  chain  is  also  widely  used  (32  per  cent)  and  in 
23  per  cent  of  chassis  straight-toothed  pinions  occur  in 
the  distribution.  Where  overhead  valves  are  used  the 
push-rod  system  of  operation  is  generally  favored, 
Maudslay  being  the  only  maker  employing  an  overhead 
camshaft,  a  feature  which  has  always  characterized 
this  make  of  truck. 

A  pump  for  water  circulation  occurs  on  85  per  cent 
of  engines,  but  in  18  per  cent  of  these  it  is  driven  by 
belt,  the  pump  casing  in  most  instances  being  located  on, 
or  integral  with,  the  front  of  the  cylinder  water  jacket, 
the  pump  shaft  being  a  prolongation  of  the  fan  shaft. 

Gilled  tube  radiators  with  vertical  tubes  and  a  cast 
aluminum  casing  very  largely  predominate,  this  arrange- 
ment serving  on  90  per  cent  of  trucks. 


Seventy-six  per  cent  of  engines  which  are  mounted 
directly  in  the  main  frame  have  a  3-point  suspension 
system,  though  rarely,  indeed,  is  there  any  degree  of 
flexibility  in  the  points  of  attachment.  On  the  other 
hand,  when  a  sub-frame  occurs  it  has  a  4-point  support 
In  65  per  cent  of  chassis  and  the  engine  is  supported 
upon  it,  also  at  four  points. 

In  connection  with  pistons,  aluminum  is  only  used  in 
7  per  cent  of  engines,  the  straight-sided  type  is  almost 
universal  for  either  cast  iron  or  aluminum,  and  three 
compression  rings  occur  in  79  per  cent  of  engines. 

For  engine  lubrication  the  pressure  system  embodying 
a  drilled  crankshaft  is  most  in  favor,  though  25  per 
cent  of  engines  have  pressure  lubrication  for  the  main 
journals  only,  the  big-ends  and  other  parts  depending 
upon  splash  from  troughs.  Troughs  alone  serve  for 
21  per  cent  of  engines,  while  only  4.5  per  cent  have  a 
full  pressure  system,  which  includes  a  lead  to  the  small 
end  of  the  connecting  rods.  The  gear  type  of  oil  pump 
is  almost  universal,  very  few  examples  of  the  plunger 
pattern  being  observable. 

Magneto  ignition  is  also  almost  universal,  and  would 
be  so  but  for  the  fact  that  one  touring  car  maker  offers 
a  commercial  vehicle  with  battery  ignition.  Twelve 
months  ago  there  was  a  slight  tendency  toward  fitting 
an  impulse  starter  with  magneto  ignition  on  some  of 
the  larger  types  of  engines,  but  at  the  present  time  there 
are  only  6  per  cent  of  British  trucks  so  equipped,  and 
on  73  per  cent  of  chassis  the  makers  positively  refuse 
to  fit  it,  even  at  an  extra  cost. 

Last  year  the  makers  of  40  per  cent  of  British  trucks 
refused  to  fit  electric  lighting,  but  this  percentage  is 
now  reduced  to  6,  though  only  on  4  per  cent  of  models 
is  it  included,  except  as  an  extra.  No  British  truck  has 
an  electric  starter  as  standard,  and  on  65  per  cent  the 
makers  refuse  to  fit  one,  there  being  no  provision  for 
the  motor  or  its  transmission. 

In  regard  to  transmission  details,  the  cone  clutch  in 
one  form  or  another  accounts  for  76  per  cent  of  chassis, 
the  dry,  single-plate  type  having  advanced  in  favor  only 
from  19  to  22  per  cent  since  last  year. 

The  gearset  is  arranged  as  a  unit  with  the  engine  in 
only  5  per  cent  of  trucks. 

Worm  drive  has  increased  in  popularity  to  the  extent 
of  5  per  cent  since  last  year,  57  per  cent  of  British  trucks 
now  having  this  form  of  transmission.  Next  in  favor 
is  the  double  chain  (22.5  per  cent),  this  being  followed 
by  a  double-reduction  system  of  bevel  and  spur  pinion. 

Only  13  per  cent  of  trucks  have  both  brakes  on  the 
rear  wheels.  This  actually  represents  a  10  per  cent  re- 
duction since  last  year,  which  is  accounted  for  by  the 
larger  number  of  new  models  with  brakes  on  transmis- 
sion and  wheels. 
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A.E.C 

A.E.C 

Albion^ 

7800 
9000 
2800 
5600 
9000 
3350 

1700 
1350 
7800 

7800 
9000 
4500 
6700 
9000 
12000 
1700 

4500 

4500 

7800 

12000 

3350 

2800 
4500 
6700 

4500 
7800 

12000 
4000 
5600 
8000 

11000 

6700 

4500 

9000 

11000 

4500 

6700 

lO'OO 

13500 

9000 

6700 
9000 
7800 

22000 
3350 
5600 
6700 

11000 

4500 
6700 
IIOOO 
5600 
9000 
4500 

3350 

4-4J^x5J^ 

4-3Mx5 
4-43^x5 
4-4^x5 
4-3Jix5 

4-3Hx4% 
4-3^x456 
4-4Mx5M 

4-5    x6 
4-4%x5>^ 
4-4    x454 

4-4^x51^ 
4-318x5^5 

4-3Mx5M 

4-4>4x53^ 

4-4    xSi-s 

4-3Kx4"^ 
4-4    x5>^ 
4-4    x5M 

4-4    Jibli 

6-3}^x6 

4-5    x6H 

4-3%x5J^ 

4-45f^5J^ 

4-4;^x5H 

4-4MX5H 

4-5    x6 

4-4^x5 
4-4^x6 
4-5    x6 

4-31^x53^ 
4-4^x5 
4-5    x5 
4-4%x6 
4-4Hx5H 

4-4Mx5H 
4-4Mx5i^ 
4-4Mx5H 

4-5    x5H 
4-3Hx5K 
4-3}^x5>g 
4-4    x5K 
4-4HX6H 

4-4    x5^ 

4-4)^x6 

4-4Hx6 

4-4i«x41^'c 
4-5    x6 

4-4;^x4% 

4-3>^x4»^ 

1000 
1000 
1100 
1100 
1100 
1000 

1200 
1000 
1400 

1000 
1000 
1200 
1000 
1000 
1000 
1800 

1100 
1000 
1000 
1000 

1100 

1400 
1000 
1000 

1000 
1200 
1000 
1000 
1000 
1000 
1000 

1060 

850 
1000 
1150 

1500 
1000 
1000 
1000 
600 

1000 
1000 
1250 

1200 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 

1200 

Int.. 
Int.. 
Det.. 
Int.  . 
Int.. 
Det.. 

Det.. 

Int.. 
Int.. 

Int.. 
Det.. 
Int.  . 
Int.. 
Int.  . 
Int.. 
Det. . 

Det.. 
Int.. 
Int.  . 
Int.. 

Int.. 

Det.. 
Det.. 
Det.. 

Int.  . 
Det.. 
Int.. 
Int.  . 
Int.. 
Int.. 
Int.. 

Int.. 

Int.. 
Int.. 

Int.. 

Det.. 
Int.. 
Int.. 
Det.. 
Int.. 

Int.. 
Int.. 
Int.. 

Det.. 
Int.. 
Int.. 
Det.. 
Det.. 

Det.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 

Int.. 

Pairs. . 
Pairs. . 
Block. 
Block . 
Block. 
Block 

Block. 
Block. 
Pairs.. 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Block . 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs.. 

Block. 
Block. 
Block. 

Pairs. . 
Three. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs.. 

Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 

Block. 
Pairs. . 
Pairs. . 
Block. 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 
Block. 
Block. 

Block . 
Pairs. . 
Pairs. . 
Pairs. 
Pairs. 
Pairs. 

Block 

L... 

L... 

L... 

L. 

L... 

L... 

L... 
L... 
L... 

L... 
SI... 
L... 
L... 
L... 
L... 
L... 

SI... 
T... 
T... 
T... 

T... 

T, 

Dhain. . 
Dhain . . 
Skew  . . 
StrPin. 
StrPin. 
Chain. . 

Chain.. 
[!hain.. 
Chain. . 

Skew  . . 
Chain. . 
StrPin. 
StrPin. 
StrPin. 
StrPin. 
StrPin. 

Chain. . 
StrPin. 
Str  Pin. 
StrPin. 

Str  Pin. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Ther... 

Belt... 
Belt... 
Belt... 
Belt... 
Belt... 
Pes.... 

Belt... 
Pos. . . 

Tub... 

Tub... 
Tub... 
Tub... 
Tub... 
Tub... 

rub... 
Cell... 

Alum.. 
Alum.. 
Alum. 
Alum.. 
Alum.. 
Alum.. 

Sheet.. 

3Pt... 
3Pt... 
3Pt... 
3Pt... 
3Pt... 
3Pt... 

4Pt... 
3  Pt.. . 
3Pt... 
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3Pt... 
3Pt... 
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3 
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3 
3 
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3 
3 
3 
3 
3 

3 
3 
3 
3 

3 

3 
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3 

4 
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4 
4 
4 
4 
4 

3 

3 
3 
3 

3 
4 
4 
3 
4 

3 
3 
3 

3 
3 
3 
3 
3 

2 
3 
3 
3 
3 
3 
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Yes.. 
Yes. . 
No... 

No... 
No... 
Yes.. 

No.'. '. 
No... 

Y'es. . 
No... 
No... 
No... 
No... 
No... 
Yes.. 

No... 
Yes. . 
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Yes... 

No... 
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Yes.. 
Yes.. 
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No.. 

Rod. . . 
Rod. . . 
Bosses.. 

Sp.AP. 
Sp.&P. 

Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 
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Claudel.. 
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Mag. . 
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Mag.  . 
Mag. . 
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Var... 
Var..  . 
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Var... 
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Var..  . 

Fixed. 
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Var... 
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Var..  . 
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Var... 
Var... 
Var... 
Var... 
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Var... 
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Var... 
Var... 
Var... 

Var..  . 
Var... 
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Var... 
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Var... 
Var... 
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Var.. . 
Var... 
Var... 
Var... 
Var... 

Var... 
Var... 
Var..  . 
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Fixed 

Var.. 

No... 
Yes.. 
No... 
No... 
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No... 
No... 
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No... 
No... 

Ex.. 
Ex... 

Ex... 
No... 
No... 
No... 
No... 

Ex... 

No... 
No... 
No... 

Ex... 
No... 
No... 
No... 
Ex... 

No... 
No... 
Yes.. 
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No... 
No... 
No... 

No.. 
No.. 
No.. 
Ex.. 
Ex.. 
Ex- 
No.. 

3rav. . 
Press.. 
Grav. . 
Grav. . 
Grav. . 
Grav. . 

Grav.. 
Vac... 
Opt.. . 

Press.. 
Grav. . 
Grav.. 
Grav. . 
Grav. . 
Grav.. 
Grav. . 

Grav. . 
Grav. . 
Grav.. 
Grav. . 

Grav.. 

Grav. . 
Grav. . 
Grav. . 

Grav.. 
Grav.. 
Grav. . 
Grav.. 
Grav. . 
Grav. . 
Grav.. 

Grav. . 

Grav. . 
Grav. . 
Grav.. 

Grav. . 
Vac.  . 
Vac. . 
Vac. 
Grav.. 

Grav.. 
Grav.. 
Grav.. 

Grav. . 
Grav. . 
Grav. . 
Grav. 
Grav. 

Grav. 
Grav. 
Grav. 
Grav. 
Grav. 
Grav. 

Grav. 

Seat.. 
Rear.. 
Dash.. 

Albion^ 

Bosses.. 

Dash  . 

Albion 

Bosses.. 

Dash.. 

Auslin 

Rod... 

Bosses.. 
Bosses.. 
Rod. . . 

Rod.... 
Rod.... 
Bosses.. 
Bosses.. 
Bosses.. 
Bosses.. 
Float... 

Bosses.. 
Bosses.. 
Bosses.. 
Bosses.. 

Bosses.. 

Float... 
Float. . . 
Float... 

Bosses.. 
Float... 
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Bosses.. 
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Bosses.. 

Bosses.. 
Bosses.. 
Bosses.. 

Bosses.. 
Bosses.. 
Bosses.. 
Bosses.. 
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Bosses.. 
Bosses.. 
Bosses.. 

Float... 
Bosses. 
Bosses. 
Bosses. 
Conrod 

Float.. 
Float.. 
Float. . 
Bosses. 
Bosses. 
Bosses. 
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H.C.S.. 
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Sp.  &  P. 
Sp.  &  P. 
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Alum.. 
Alum.. 
Alum.. 
Alum.. 

Alum. 
Alum. 
Alum. 
Alum. 
Alum. 
Alum. 

Alum. 

Opt.. . 

Churchill 

Pump. 
Pump. 
Ther... 
Ther... 

Pos.... 
Pos.... 

Seat.  . 

Caledon^   

Seat.. 

Seat. . 

Seat.. 

Commer    

Ther... 
Ther.. 

Seat. . 

Seat.. 

Cubitt 

Ther... 

Pump. 
Pump. 
Pump. 
Pump. 

Ther.. 

Pos.'... 
Pos. . . 
Pos. . . 
Pos. . . 

Dash.. 

Daimler   

Seat.. 

Dennis          

Seat. . 

Seat. . 

Dennis 

Seat.. 

Enfield-Alldav 

Seat.. 

Guy 

Ther... 

Dash.. 

Gut  

L... 
L... 

L... 
L... 
L... 
T... 
T... 
T... 
L... 

L... 

L... 
L... 
L... 

L... 
I... 
I... 
I... 
T... 

L... 
L... 
L... 

I... 
L... 
L... 
L... 
I... 

F... 
T... 
T... 
L... 
L... 
L... 

L... 

Chain.. 
Chain. . 

Skew... 
Chain. . 
Skew... 
StrPin. 
StrPin. 
Skew... 
Skew... 

Chain . . 

Skew... 
Skew... 
Skew... 

Skew... 
Skew... 
Skew... 
Bevels.. 
Worm.. 

Skew... 
Skew... 

Skew... 

Skew... 
Chain. . 
Chain.. 
StrPin. 
Chain.. 

Skew... 

Skew... 

Skew... 

Skew. . . 

Chain. 

Skew... 

Skew.. 

Ther... 
Pump. 

Ther. . 

Pos.'.'.'. 

H.C.S.. 
H.C.S., 

Sp.&P. 

Spl 

Sp.&P. 

Spl 

Spl 

Sp.  &  P. 
Sp.&P. 

Spl 

H.C.S.. 
H.C.S.. 
H.C.S.. 

Sp.  &  P. 
Piess... 
Press... 
Press... 
Spl 

H.C.S.. 
H.C.S.. 
Sp.&P. 

H.C.S.. 
H.C.S.. 
H.C.S.. 
H.C.S.. 
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H.C.S.. 
H.C.S.. 
H.C.S.. 
Sp.&P 
Sp.&P 
Sp.&P 

Spl.... 

Zenith... 
Zenith... 

Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 

Zenith... 

Claudel.. 
Claudel.. 
Claudel.. 

Zenith... 
Zenith... 
Zenith... 
Zenith... 
Zenith... 

Zenith... 
Zenith... 
Zenith... 

Zeaith... 
Zenith... 
Zenith... 
Z-nith... 

Solex.... 
Solex... 
Solex... 
Zenith.. 
Zenith.. 
.  Zenith.. 

Zenith.. 

Dash.. 

Guy 

Dash.. 

Halley 

Yes..  Mag.. 

Seat.. 

Hsiley 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 

Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump 
Pump 
Pump 

Pump 

Pos. .  . 
Pos. .  . 
Pos. .  . 
Pos... 
Pos.... 
Pos.... 

Pos.... 

Pos.... 
Pos.... 
Pos.... 

Belt... 
Belt... 
Belt... 
Pos.... 
Pos.... 

Pos.... 
Pos.... 
Pos.... 

Pos.... 
Pos.... 
Pos.... 
Pos.... 
Belt... 

Belt... 

Bolt... 

Belt... 

Pos.... 

Pos... 

Pos... 

Pos... 

No... 
Yes. . 
Yes.. 
Yes.. 
Yes.. 
Yes. . 

No... 

Opt.. 
Opt.. 
Opt.. 

No... 
No... 
No... 
No... 
No... 

Yes. . 
Yes.. 
No... 

No... 

No... 

No... 

No.. 

Yes. 

Yes. 
Y'es. 
Yes. 
Opt. 
Opt. 
Opt. 

Opt. 

Mag.. 
Mag.. 
Mag.. 
Mag.. 
Mag.. 
Mag.. 

Mag. . 

Mag. . 
Mag. . 
Mag.. 

Mag. . 
Mag. . 
Mag.. 
Mag. . 
Mag.. 

Mag.. 
Mag.. 
Mag. . 

Mag. . 
Mag.. 
Mag. . 
Mag.. 
Mag.. 

Mag.. 

Mag. . 

Mag. 

Mag. 

Mag. 

Mag 

Mag. 

Seat.. 

Halley 

Scat.. 

Hillford 

Seat.. 

Hallford        

Seat.. 

Seat.. 

Hallford 

Seat.. 

Karrier^      

Seat.. 

Seat.  . 

Leyland^ 

Seat.. 

Seat.. 

Seat.. 

Maudslay 

Dash. 

Maudslay   

Dash. 

Maudslay 

Side.. 

McCurd   

Seat.. 

Pagefield' 

Seat.. 

Pagefields 

Seat.. 

Palladium 

Seat.. 

Dash. 

Star  

Seat. 

Star 

Seat.. 

Star  

Seat. 

Dash. 

Thornycrofl      

Dash. 

Dash. 

Thv^h 

Tilling-Slevens    

Seat. 

Tilling-Slevensio 

Seat. 
Seat. 

Vulcan   

Dash 

i 


For  abbreviations,  see  pases  ;i40   xad  341. 

'This  same  chassis  is  also  built  with  a  S-ln.  longer  wheel  base  and  a 
rolled  frame  and  is   then   rated  at   3350  Itw.   carrying  capacity. 

2Made  also  with  a  6-in.   longer  wheclba.se  and  then  rated  at  6700  lbs. 

SRated  at  16,000  lbs.  when  fitted  with  douule  chain  drive  and  greater 
reduction   ratio. 


<Rated  at  9000  lbs.  with  an  8.23  reduction  and  at  11,000  lbs.  with  an 
8.9  reduction. 

^Specifications  of  6700  lbs.  model  the  same  except  tliat  gear  ratio  is 
7.25  and  wheelbase  1.57   in. 

"Specifications  of  1300  lbs.  model  the  same  except  that  wheelbase  Is 
9   in.   longer. 


Percentages  of  Design  Features  in  British  Trucks,  1922 


Cylinder  Heads 

Integral    73  per  cent 

Detachable    27  per  cent 

Valve    Arrangement 

L    70  per  cent 

T   16.5  per  cent 

I    7.5  per  cent 

Single  Sleeve  4.5  per  cent 

F    1.5  per  cent 

Camshaft  Drive 

Skew  pinions 42  per  cent 

Chain   32  per  cent 


Straight  pinions  23  per  cent 

Worm  gear 1.5  per  cent 

^^evels    1.5  per  cent 

Water  Circulation 

Pump    85  per  cent 

Thermo     15  per  cent 

Water  Pump  Drive 

Positive    72  per  cent 

Belt    18  per  cent 

Radiator;  Type 

Gilled    tubes    87  per  cent 


Plain  tubes    7  per  cent 

Cellular    6  per  cent 

Tubular;    Hor.    or    Vert. 

Vert    93  per  cent 

Hor 7  per  cent 

Casing  Material 

Cast  aluminum   95  per  cent 

Sheet  metal   3  per  cent 

Cast  iron    " 2  per  cent 

Engine    Mounting 

In  sub  frame  51  per  cent 

In  main  frame   49  per  cent 


Specifications 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


365 


Specifications  for  1922 


CLUTCH 


Dry  PI 
Dry  PI 
Dry  PI 
Dry  PI 
Dry  PI 
Dry  PI 

Cone. . . 
Cone. . . 
Dry  PI. 

Cone. . . 
Cone. . . 
Cone. . . 
Cone.. . 
Cone. . . 
Cone. . . 
Cone. . . 

Cone. . . 
Dry  PI. 
Cone. . . 
Cone. . . 

Cone. . . 

Dry  PI. 
Cone. . . 
Cone. . . 

Cone. . . 
Dry  PI. 
Dry  PI. 
Cone.. . 
Cone. . . 
Cone.. . 
Cone. . . 

Cone. . . 

Cone. . . 
Cone.. . 
Cone. . . 


C 

.9 


Fab... 
Fab... 
Fab... 
Fab.. . 
Fab... 
Fab... 

Fab... 
Fab... 
Fab... 

M.-M. 
Fab. . . 
Lea.. . 
Lea.. . 
Lea.... 
Lea.. . 
Fab... 

Fab... 
Fab. . . 
Fab. . . 
Fab... 

Fab... 

Fab. . . 
Fab. . . 
Fab... 

Lea. . . 
Fab... 
Fab... 
Fab... 
Fab. . . 
Fab. . . 
Fab... 

Lea.. . 

Fab... 
Fab... 
Fab... 


GEAR  SET 


Cone. . .  Fab. 
Cone..  .Lea.. 
Cone..  .Lea.. 


Cone. 
Cone. . . 

Cone. . . 
Cone. . . 
DryM. 

Cone.. . 
Cone.. . 
Cone. . . 
Cone. . . 
Dry  PI. 

Cone. . . 
Cone. . . 
Cone. . . 
Cone. , . 
Cone... 


Cone. . . 


Lea. 
Lea.. 

Fab.. 
Fab.. 
Fab.. 

Fab.. 
Fab.. 
Fab.. 
Fab.. 
Fab.. 

Fab.. 
Fab.. 
Fab.. 
Fab.. 
Fab.. 


Sep... 
Sep... 
Sep... 
Sep... 
Sep... 
Unit. 

Sep... 
Unit. 
Sep... 

Sep... 
Sep... 
Sep... 
Sep... 
Sep... 
Sep... 
Sep... 

Sep... 
Sep.. 
Sep.. 
Sep.. 

Sep.. 

Unit. 
Sep.. 
Sep.. 

Sep... 
Sep.. 
Sep.. 
Sep.. 
Sep.. 
Sep.. 
Sep.. 

Sep.. 

Sep.. 
Sep.. 
Sep.. 

Sep. . , 
Sep. . . 
Sep.... 
Sep. . . 
Sep. . . 

Sep. . . 
Sep. . . 
Sep. . . 

Sep. . . 
Sep. . . 
Sep. . . 
Sep. . . 
Sep. . . 

Sep. . . 
Sep. . . 
Sep. . . 
Sep. . . 
Sep... 


Fab... 


Sep.. 


3or4 
4 
3 
3 
3 
4 

4 
4 
4 

4 
4 
3 
4 
3 
4 
4 

4 
4 
4 

4 


e 

B 

.9 


Right 
Right 
Right 
Right 
Right 
Cent. 

Right 
Right 
Cent. 

Right 
Right 
Right 
Right 
Right 
Right 
Right 

Right 
Cent. 
Right 
Right 

Right 


Cent. . 
Right. 
Right . 

Right . 
Right . 
Right. 
Right. 
Right . 
Right. 
Right. 


Right. 


PROPELLER 
SHAFT 


Type  of  Joinli 


Star., 
Star. 
Star. 


Pot.. 

Fab.. 
Lea.. 
Lea.. 


Star... 
Int.... 
C.Pin 


Fab... 


Star.. 
Star.. 
Star.. 
Star.. 


Star.. 
Fab.. 

Star.. 


Fab.. 


C.  Pin. 


4  Right.  Pot... 
4  Right.  Pot... 
4     Right.  Pot...  Pot. 


4     Right 
4    Right 


Star. 
Star. 

Star. 


Pot. 

Fab. 
Lea.. 
Lea.. 


Pot.... 
C.  Pin 
C.  Pin 


Fab.. 

Star.. 
Star.. 


Fab.. 
Fab.. 
Pot.. 


Fab.. 


Right 

Cent... 

Right. 

Right. 
Right. 
Right. 

Right. 
Right. 
Right. 
Right. 
Right . 

Cent. . 
Right. 
Right. 
Right. 
Right. 


Fab... 
Star... 
Star... 
Star... 
Star... 

Star... 
Star... 
Star... 


4    Cent. 


Pot.. 

Pot.. 
Pot. . 


Pot. . . 
Pot. . . 
Star... 

Star... 

Lea..  . 
Lea..  . 
L.Rins 
C.  Pin. 
Star... 
Star... 

C.  Pin. 


Fab. 

Pot. 

Pot., 

Pot.. 

Star. 

Pot.. 
Pot.. 

Star., 


Pot. . . 
Pot. . . 
Pot. .  . 

star... 

Lea..  . 
Lea..  . 
Lea. .  . 
Star... 
C,  Pin. 


Worm. 
Worm. 
Worm. 
Chain. 
Chain. 
Worm. 

Bcb... 

S.P.Bev 

Worm. 

Chain. 

Worm. 

Worm. 

Worm. 

Chain. , 

Chain. . 

Worm. 

Worm. . 
Worm. . 
Worm. 
Worm. , 

Chain.. 

Worm. . 
B.&S..  . 
B.&S.. . 

Chain. . 

Worm. 

Chain. . 

Chain. . 

Chain.. 

Chain.. 

Chain.. 

B.&S..  . 

Worm. . 
B.&S.. . 
B.&S... 

Worm. 
Worm. 
B.&S.. 
B.&S.. 
Worm. 

Worm. 
B.&S.. 
Worm. 

Chain. 
Worm. 
Worm. 
Worm. 
Worm. 


Sprgs... 
Sprgs... 
Sprgs... 
R.Rod. 
R.Rod. 
Sprgs... 

Sprgs... 
Sprgs... 
Sprgs.  . 

R.Rod. 
Sprgs... 
P.s.c... 
Sprgs... 
R.Rod. 
R.Rod. 
Sprgs.  . 

Sprgs... 
Sprgs.  . 
P.s.c.... 

P.S.C.... 

C.  Case 

Sprgs.  . 
Sprgs.  . 
Sprgs.  . 

R.Rod. 
Sprgs.  . 
R.Rod. 
R.Rod. 
R.Rod. 
R.Rod. 
R.Rod. 

P.S.C.... 

P.s.e.... 
P.s.c. 


.2 


T.Arm 
T.Arm 
Sprgs.. 
T.Arm 
T.  Arm 
Sprga.. 

Sprgs.. 
Sprgs.. 


Sprgs... 
Sprgs.i . 
P.S.C.::. 
Sprgs... 
T.  Rod. 
Sprgs.  . 
Sprgs.  . 

Sprgs. . 
Sprgs. . 

P.C.S.... 

P.s.c... 
C.  Case 

Sprgs.  . 

Sprgs.  . 
Sprgs.  . 

Sprgs. . 
Sprgs.  . 
Sprgs.  . 
T.  Arm. 
T.  Arm. 
T.  Arm . 
T.Arm. 

P.S.C.... 
P.S.C.... 

P.s.c... 


Worm. 
Worm. 
Worm. 
Worm. 
Worm. 
C.  Pin.  Worm. 


Pot. . 


Worm. 


P.8.C...  P.S.C, 


Sprgs 
Sprgs 
Sprgs.. 
R.Rod 

Sprgs.  . 
T.Arm 
Sprgs.  . 

R.Rod. 

Sprgs.  . 
R.Rod. 
R.Rod. 

Sprgs. . 


Sprgs.  .  Sprgs. .  Int 


Sprgs. . 
Sprgs. . 
Sprgs.  . 
Sprgs.  . 
Sprgs.  . 
Sprgs.  . 

Sprgs. . 


Sprgs. 
Sprgs. . 
Sprgs. . 
T.Arm 

Sprgs.  . 
T.Arm. 
Sprgs. . 

Sprgs. . 
T.Arm. 
T.Arm. 
T.  Arm. 

Sprgs. . 

Sprgs.  . 
Sprgs.  . 
Sprgs.  . 
Sprgs.  . 
Sprgs.  . 
Sprgs.  . 

Sprgs. . 


BRAKES 


Hand 


Int.  . 
Int.  . 
Int.  . 
Int.  . 
Int.  . 
Int.  . 

Int.  . 
Int.  . 
Int.  . 

Int.. 
Int.. 
Int.. 
Ext.. 
Int.  . 
Int.. 
Int.  . 

Int.. 
Int.. 
Int.. 
Int.  . 

Int.. 

Int.. 
Int.  . 
Int.  . 

Int.  . 
Int.  . 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 

Int.. 

Int.. 
Int. . 
Int.... 


Int. 
Int. 
Int.. 
Int. 

Int.. 
Int.. 
Int.. 

Int.. 
Int.. 
Int.. 
Int.. 
Int.. 

Int.. 
Int.  . 
Int.  . 
Ext.. 
Int.. 
Ext.. 

Int.. 


Wh... 
Wh... 
Wh... 
Wh... 
Wh... 
Wh... 

Wh... 
Wh... 
Wh... 

Wh... 

Wh... 

Wh. . 

G.Set. 

Wh.. 

Wh.. 

Wh. 

Wh. 
Wh. 
Wh., 
Wh.. 

Wh.. 

Wh.. 
Wh.. 
Wh.. 

Wh.. 
Wh.. 
Wh. . 
Wh. . 
Wh.. 
Wh.. 
Wh.. 

Wh.. 

Wh.. 
Wh.. 
Wh.. 

Wh.. 
Wh. . 
Wh.. 
Wh.. 
Wh.. 

Wh.. 
Wh.. 
Wh.. 

Wh.. 
Wh.. 
Wh.. 
Wh. . 
Wh.. 

Wh.. 
Wh.. 
Wh.. 
Wh. . 
Wh.. 
Wh.. 

Wh.. 


Pedal 


Int.. 
Int.. 
Ext.. 
Ext.. 
Ext. 
Ext. 

Ext.. 
Int.. 
Ext.. 

Ext. 

Ext.. 

Ext. 

Int. 

Ext.. 

Ext. 

Ext.. 

Int.  , 
Ext. 
Ext.. 
Ext.. 

Ext.. 

Int.  . 
Int.  . 
Int.  . 

Ext.. 
Ext. 
Ext.. 
Ext.. 
Ext.. 
Ext. 
Ext.. 

Ext.. 

Ext. 

Ext. 
Ext. 

Ext. 
Ext. 
Ext. 
Ext. 
Ext. 

Ext. 
Ext. 
Ext. 

Ext. 
Ext. 
Ext. 
Ext. 
Int.. 

Ext.. 
Ext. 
Ext. 
Int.. 
Int.. 
Int.. 

Ext. 


Wh.... 
Wh.... 
G.Set. 
G.Set 
G.Set. 
G.Set. 

G.Set. 
Wh.... 
G.Set. 

G.Set. 
G.Set. 
G.Set. 
Wh... 
G.  Set. 
G.Set. 
Wh. .. 

Wh... 
G.Set. 
G.Set. 
G.Set. 

G.Set. 

Wh... 
F.d.s.. 
F.d.s.. 

G.  Set. 
F.d.s.. 
G.  Set. 
G.Set. 
G.Set. 
G.Set. 
G.Set. 

G.Set., 

G.Set, 
G.Set.. 
G.Set.. 

F.d.s..  . 
G.Set.. 
G.  Set. . 
G.  Set. . 
G.Set.. 

G.Set.. 
G.  Set. . 
G.Set.. 

G.Set.. 
G.Set.. 
G.  Set. . 
G.  Set. . 
Wh.... 

G.Set.. 
G.Set.. 
G.Set.. 
Wh. . . . 
Wh. . . . 
Wh.... 

G.Set. 


SPRINGS 


HEll 
)4EII 
HEIl 
^EU 
J^EIl 

HEIl 
HEll 
HEU 

HEIl 
Vi  Ell 
HEIl 
J^EU 
HEIl 
^Ell 
>4E11 

HEll 
JiEll 
J^Ell 
i^Ell 

HEU 

i^ElI 

HEll, 

HEII. 

MEll 

KEll, 

J4EI1. 

HEll. 

l^Ell. 

}^EU. 

HEU. 
J^Ell. 
HEU. 

HEU. 
HEII. 
J^EU. 
i^EU. 
HEU. 

^EU. 
HEll. 
HEli. 

HEU. 
KEll. 
HEIl. 
^Ell. 
>.^EU. 

•..Ell. 
^^EU. 
^Ell. 
^Ell. 
J^EIl. 
HEU. 

HEU. 


'AE\l. 
^Ell 
HEIl 
HEll 
^Ell 
HEIl 

HEW 

Jl^Ell 

J^Ell 
J^Ell 
J^EIl 
J^Ell 
HEll 
HEll 
3^  Ell 

HEll 
HEll 
HEII 
J^Ell 

ViEW 
J^Ell. 
ViEW. 

HEU. 
3^  Ell. 
i^Ell. 
HEll. 
HEll. 
34  Ell. 
34  Ell. 

HEll 

34  Ell. 
34  Ell. 
HEU. 

HEU. 
34  Ell. 
3^EU. 

Hnx. 

^Ell. 

34  Ell. 
34  Ell. 
Cant. . 

MEIl. 
HEll. 
34  Ell 
^EU. 
HEU. 

34  EU. 
34  Ell . 
34  Ell. 
^Ell 
y-i  Ell . 
^EU. 

34  EU. 


WHEELS 


W.cs. 

W.3... 

Opt.. 
S.C.S.. 
S.C.S.. 
W.S.C 

Wood. 
H.p.8. 
H.cs. 

Wood 
H.cs. 
H.cs. 
H.cs. 
H.cs. 
H.cs. 
H.p.s. 

W.cs. 
H.cs. 
H.cs. 
H.C.S., 

Disk. , 

H.C.S.. 
S.c.s... 
H.cs. . 

W.cs. 
H.cs.. 
W.cs., 
S.C.S... 
S.cs.. . 
S.C.S.. . 
S.cs.. . 

H.cs.. 

H.cs.. 
H.cs. . 
H.cs. . 

H.C.S.. 
H.cs.. 
H.cs.. 
Disk.. 
W.cs.. 

Disk. . 
W.C.S.. 
H.C.S.. 

W.cs.. 
Dbk. . 
Disk.. 
H.cs. . 
H.cs. . 

W.cs.. 
W.cs.. 
W.S.C. 
H.cs. . 
H.cs.. 
H.cs.. 

S.C.S.. . 


s 


Sohd. 
Solid. 
Opt.. 
Solid. 
Solid. 
Solid. 

Pncu. 
Pneu. 
Solid. 

Sohd. 
SoUd. 
Solid. 
Solid. 
SoUd. 
SoUd. 
Pneu. 

SoUd. 
Sohd. 
Solid. 
Solid. 

Sohd. 


Opt. 
Solid. 
Solid. 

Solid. 
Solid. 
Solid. 
Solid. 
Sohd. 
Sohd. 
Solid. 

Sohd. 

Solid., 
Sohd., 
SoUd. 

SoUd. , 
SoUd. , 
Solid.. 
SoUd.. 
Solid.. 

Solid.. 
Solid.. 
SoUd.. 


SoUd. 
SoUd. 
Solid. 
SoUd. 
Sohd. 

Solid. 
Solid. 
Solid. 
Solid. 
Solid. 
Solid. 

Solid., 


.2 

8 

o 


Opt. 


8.6 

4.64 
4 
Opt... 


8 

7.33 

7.66 

7.5 

9.3 

4.12 

7.25 
6.75 
7.75 
8.75 


6.33 
6.8 


7.66 


2 

w 

e 


> 


170 
170 
129 
157 
173 
126 

100 

99 

170 

180 
171 
144 
165 
165 
162 
126 

138 
144 
156 
170 

147 

112 
148 
148 


6.65 

7 

7.86 
8.9 

6.75 
7.75 
8.25 
8.25 
7.1 


7.8 


5 

6.8 
6.8 
7or8 

7.25 

7.25 

10.6 

6 

6.5 

10.3 

6.2 


160 
169 
130 
148 
162 
180 

168 

141 
168 
181 

126 
162 
174 
186 
174 

174 
164 
176 

120 
138 
150 
150 
174 

144 
156 
169 
144 
174 
144 

137 


70 
68 
61 
70 
70 
60 

54 
56 
70 

65 
66 
66 
68 
68 
72 
54 

63 
62 
66 
66 

66 

56 
60 
60 


62 
66 
62 
64 
72 
72 

66 

65 
65 
65 

58 
66 
66 
66 
66 

69 
69 
68 

64 
57 
60 
60 

72 

62 
67 
71 
57 
68 
57 

56 


FUtch. 

Pressed. 

Pressed. 

RoUed.. 

RoUed.. 

Pressed. 

Pressed 
Pressed 
Pressed. 

Rolled.. 

Pressed. 

Pressed. 

RoUed.. 

Rolled. 

Rolled.. 

Pressed. 

FUtch.. 
Pressed. 
Pressed. 
Pressed. 

Pressed. 

Pressed. 
Pressed. 
Pressed. 

Rolled.. 
Rolled,  . 
RoUed  . 
Pressed. 
Pressed . 
Pressed. 
Pressed. 

Pressed. 

Pressed 
Pressed. 
Pressed. 

Pressed. 

RoUed... 

RoUed.. 

RoUed... 

Pressed., 

Pressed.. 
Pressed., 
Pressed., 

Pressed.. 
Pressed.. 
Pressed.. 
Pressed.. 
Pressed.. 

Pressed.. 
Pressed.. 
Pressed.. 
Pressed.. 
Pressed.. 
Pressed.. 

Pressed.. 


NAME 


A.E.C.. 
A.E.C.. 
Albiani . 
Albian^ 
Abian. . 
Aoilin.. 


Beardorare 

Beliize 

BrisUl 


Churchill 
Caledon'. 
Cammer. 
Caminer. 
Commer . 
Camnier. 
Cubitt   .  . 


Daimler 
Oennis.  . 
Dennis.  . 
Dennis .  . 


Enfield-AUda; . 


Gny. 

Guj 

Guy. 


Haller 

Haliey... 

Halley.  . , 

Hallford. 

Hallford. 

Hallford. 

Hallford 

Karrier* . 

Lejland^. 
Leyland'. 
Lejiand. 


Mara  than. 
Maudslaj 
Maudslay 
Maud  slay 
McCurd    . 


Pagefield^ 

PagefieldV 

Palladium 


Scammcll 

Star 

Slar 

Slar 

Straker-Squra. 


Thornyeroft 

Thornycroft' 

Tfiornycrofi    .  . 

Tilling-SlcTena 

Tilling-SteTens" 

Tillinf-SteTcn* 

Vulcan 


For  abbreviation!!),  see  pug^es  .340  nml  341. 

"Also  made  as  a  tractor  of  98  in.  wheelbnse  and  with  a  load  rating  of 
7800  lbs. 

SMade  also  with  worm  drive  (Hotchkiss),  disk  wheels  and  177  in.  wheel- 
base. 


''Spe<'iftcations  of  9000  lbs.  model  the  same  except  8.25  gear  reduetioo 
ami   les  in.   wheelbase. 

'"Also  made  with  a  10.3  gear  reduction  and  with  this  reduction  and 
an  engine  with  4 94 -in.   bore. 


In   Main   Frame 

3  point    76  per  cent 

4  point    24  per  cent 

In  Sub  Frame 

4  point    82  per  cent 

3  point   18  per  cent 

Sub  Frame  Support 

4  point    65  per  cent 

3  point   35  per  cent 

PISTONS 

Material 

Cast  iron    93  per  cent 

Aluminum    7  per  cent 


Type 

Straight   side    91  per  cent 

Hour   glass    9  per  cent 

Number  of  Rings 

3     79  per  cent 

4    19  per  cent 

2     2  per  cent 

Scraper   Ring 

Not  fitted 54  per  cent 

Fitted    46  per  cent 

Wrist   Pin   Fixing 

In  bosses    73  per  cent 

Floating    15  per  cent 

In  connecting  rod 12  per  cent 


Engine  Lubrication 

Pressure    40  per  cent 

Trough  and  pressure 25  per  cent 

Trough    21  per  cent 

Miscellaneous   9.5  per  cent 

Full  pressure   4.5  per  cent 

Carbureter    Make 

Zenith    67.5  per  cent 

Claudel     24.5  per  cent 

Solex    6.0  per  cent 

Smith    2.0  per  cent 

Governor  Fitted? 

No     47.5  per  cent 

Yes    33.0  per  cent 

Optional    19.5  per  cent 

{Continued  on  page  366) 
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Continental  Commercial  Vehicle 
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BRAKES 
Type  and  Location 

J 
I 

TIRES 

NAME 

and 

NATIONALITY 

1 

1 

-a 
c 
tt 

X 

Si 

ze  in  Millimeters 

1 

c 
c 

u. 

as 

FRENCH 

4 
5 

3 
5 
IH 

5 

2 
2 

3H 
5 

i 
5 
3 
4 
5 

7>^ 
7 
10' 

32 

20> 
IM 
3 
4 
4 

3 
5 

7 

m 

3 
5 
5 

7 

2M 

1 

4 

7 
3 

3 
5 

162 
162 
123 
138 
150 
144 
165 
133 
150 
165 
138 
138 
149 
162 
169 
146 
162 
165 
142 
157 
157 
169 
137 
137 
137 
118 
122 
146 
154 
154 
146 
150 
165 
188 
130 
162 
177 
152 
152 
123 
139 

110 
120 
142 
137 
145 

161 
173 

66 
66 
56 
56 
70 
70 
70 
56 
67 
67 
55 
55 
63 
63 
63 
60 
66 
66 
67 
67 
67 
67 
86 
71 
66 
71 
60 
67 
63 
63 
60 
67 
67 
67 
56 
63 
64 
69 
69 
52 
60 

55 
55 
65 
70 
66 

62 
63 

4-  90x150 
4-100x150 
4-  90x130 
4-  90x130 
4-110x140 
4-110x140 
4-110x140 
4-  85x150 
4-100x150 
4-100x150 
4-  80x160 
4-  90x160 
4-  90x140 
4-100x140 
4-110x150 
4-  85x130 
4-100x160 
4-100x160 
4-  90x150 
4-100x140 
4-100x140 
4-110x150 
2-155x140 
4-105x140 
4-105x140 
4-120x160 
4-  72x140 
4-  85x140 
4-100x150 
4-100x150 
4-  80x140 
4-  95x160 
4-  95x160 
4-125x160 
4-  80x130 
4-100x170 
4-110x180 
4-105x150 
4-110x150 
4-  80x130 
4-  80x130 

4-  80x140 
4-100x140 
4-100x180 
4-130x200 
4-  95x200 

4-100x170 
4-115x160 

Blk.... 
Blk.... 
Blk.... 
Blk.... 
Pra.... 
Prs.... 
Pra.... 
Blk..., 
Blk.... 
Blk.... 
Blk. . . . 
Blk.... 
Blk.... 
Prs.... 
Pra.... 
Blk.... 
Blk.... 
Blk.... 
Prs.... 
Pra.... 
Pra.... 
Prs.... 
Sep.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Blk.... 
Pra.... 
Blk.... 
Blk.... 
Blk.... 
Sep.... 
Sep. . . . 
Blk.... 
Blk.... 

Blk. . . . 
Blk.... 
Blk.... 
Blk.... 
Blk.... 

Blk.... 
Blk.... 

L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 

L.;;: 

L.... 
L.... 
L.... 
S.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
L.... 
I.... 
I.... 
L.... 
L.... 

L.... 
L.... 
L.... 
L.... 
L.... 

L.... 

L.... 

Fix.... 
Fix.... 
Det.... 
Det.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
FLx.... 
Fix.... 
Det. . . . 
Det. . . . 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 

Fix.".;; 

Fix.... 
Fix.... 
Fix.... 
Det.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.... 
Fix.  . . . 
Fix.... 
Fix.... 

Fix 

Fix.... 

Fix 

Fi.x 

Fix.... 
Fix.... 
Fix.... 

Fix.... 
Fix.... 

Prea.... 
Prea.... 
Giro.... 
Circ... . 
Pres.... 
Prea.... 
Prea.... 
Circ... 
Circ... 
Circ... 
Prea.... 
Prea.... 
Prea.... 
Prea.... 
Pres.... 
Pres.... 
Pres.... 
Pres.... 
Pres.... 
Pres.... 
Pres.... 
Pres... . 
Pres.... 
Circ... 
Circ... 
Circ... 
Circ... 
Circ... 
Pres.... 
Prea.... 
Circ... 
Circ... 
Circ... 
Circ... 
Prea.... 
Circ... 
Circ... 
Prea.... 
Prea.... 
Pres.... 
Prea.... 

Pres.... 
Pres.... 
Pres.... 
Pres... . 
Pres.... 

Prea.... 
Prea.... 

T.... 
T.... 
P.... 
P.... 
P.... 
T.... 
T.... 
T.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 

T.... 
T.... 

p.... 
p.... 
p.... 
p.... 

T.... 
T.... 
T.... 
T.... 
T.... 
P.... 
P.... 
P.... 
P.... 
P.... 
P.... 

P.... 
P.... 
P.... 
P.... 
P.... 

P.... 
P.... 

None.. 

None.. 

Yea... 

Yea... 

None.. 

None.. 

None.. 

Opt... 

None.. 

None.. 

None.. 

None.. 

Opt.. 

None.. 

None.. 

Opt... 

Opt... 

Opt... 

None.. 

None.. 

None.. 

Yes... 

None.. 
None.. 
None.. 
Yea... 
Yes... 
No.... 
Opt... 
Yea... 
Yes... 
No.... 
Yes... 
None.. 
Yea... 
Yes... 
None.. 
None.. 
Opt... 
Opt... 

None.. 
None.. 
None.. 
None.. 
None.. 

None.. 
None.. 

Yes... 
Yea... 
No.... 
No.... 
Yes... 
Yes.. . 
Yea... 
None.. 
Yes... 
Yea... 
No.... 
No.... 
None.. 
Yea... 
Yes... 
No.... 
Yes... 
Yes... 
None.. 
Yes... 
Yes... 
Yea... 

Yea'.:; 

Yes... 
Yes... 
None.. 
Yea... 
Yea... 
Yes... 
No.... 
Yes... 
Yea... 
Yes... 
No.... 
Yea... 
Yes... 
Yes... 
Yes... 
Yes... 
Yea... 

No.... 
No.... 
Yes... 
Yea.. . 
None.. 

Yes... 
Yea... 

Dak... 
Dak... 
Dsk... 
Dsk... 
Pla... 
Pla... 
Pla... 
Con... 
Con... 
Con... 
Con... 
Con... 
Pla. . . 
Pla... 
Pla.  . . 
Con... 
Con... 
Con... 
Dsk... 
Dak... 
Dak... 
Con... 

Con. . . 
Con... 
Con... 
Pla... 
Pla... 
Con... 
Con... 
Con... 
Con... 
Con... 
Con... 
Con... 
Con... 
Con... 
Dsk... 
Dsk... 
Con... 
Con... 

Dsk... 
Dsk... 
Dsk... 
Dsk... 
Dsk... 

Dsk... 
Con... 

4 

4 
3 
3 
4 
4 
4 
4 

\ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

5 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
4 
4 

4 
4 
4 
4 
4 

4 
4 

Chn 

Tr.. 
Tr.. 
R... 
R... 
Tr.. 
R... 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr., 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 

Ext.. 
Ext.. 
Int... 
Int... 
Ext.. 
Int... 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext., 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 

R.  Ext. 
R.  Ext. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.Int.. 
R.  Int.. 
R.Int.. 
R.Int.. 
R.Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.Int.. 
R.Int.. 
R.  Int.. 
R.Int.. 

C.  Sol. 

C.  St.. 

Diak. . 

Diak.. 

Disk. . 

Disk. . 

C.St.. 

Disk. . 

Disk. . 

Steel.. 

Diak. . 

Diak. . 

Disk. . 

Stl.... 

Stl.... 

Disk. . 

Wood. 

Wood. 

Wood 

Wood. 

Wood. 

Wood. 

Stl.... 

Stl.... 

Disk.. 

Stl.... 

Disk. . 

Disk. . 

Stl. . . . 

Disk. . 

Disk. . 

Disk.. 

Stl.... 

Stl.... 

Disk. . 

Wood. 

Wood. 

Stl.... 

Stl.... 

Disk. . 

Disk. . 

Diak.. 
Disk. . 
Stl.... 
Stl.... 

stl.... 

Wood. 

stl.... 

s.... 
s.... 
P.... 
p.... 
p.... 
p.... 
s.... 
p.... 
s.... 
s.... 
p.... 

?;::: 

s.... 
s.... 
p.... 
s.... 
s.... 
p.... 
s.... 
s.... 
s.... 

s. ... 
s.... 
p.... 
s.... 
p.... 
p.... 
s.... 
p.... 
p.... 
p.... 
s.... 
s. ... 
p.... 
s.... 
s.... 
s. ... 
s. ... 

p.... 
p.... 

p.... 
p.... 
s.... 
s.... 
s.... 

s.... 
s.... 

1000x130 

1000x130 
880x120 
895x135 
955x155 
955x155 
950x140 
880x180 
955x155 

1000x120 
935x135 
935x135 
895x135 
930x120 
950x140 
895x135 
940x130 
950x140 
930x120 
930x120 
930x120 

1030x180 
900x160 

1000x140 
955x155 

1160x120 
880x120 
955x155 
940x130 
955x155 
835x135 
955x155 
950x130 
970x180 
880x120 

1010x120 
955x155 
900x140 
900x140 
820x120 
895x135 

820x120 
880x120 
900x110 
900x160 
820x100 

900x120 
900x160 

1000x130 

Aries 

fhn 

970x160 
880x120 
895x135 
955x155 
955x155 
1030x160 

Ari^a       

S.  B.. 

Wrm. 
D.  R. 
Wrm. 
Chn.. 
Bev.. 

0... 
E... 
0... 

Berliet   

Berliet   

Berliet       

Berliet 

Berliet   

Brasier 

880x120 
955x155 
970x160 

D.  R. 
D.  R. 
I.G.. 
I.G.. 
I.G.. 
Bev.. 
Chn.. 

0.;: 

0... 
0... 
0... 
0... 
0... 

935x135 

CnlHn-Desffouttes    

935x135 

f)«»  Dion  Bouton         

893x135 

930x120 

Dp  Dion  Bouton 

1030x160 

Dvlahave      

895x135 

1000x130 

Chn.. 

1030x160 

Delahaye 

Delaunay-Belleville 

Delaunay-Belleville 

Delaunay-Belleville 

D.R. 
Chn 

0... 

930x120 
1000x140 

Chn 

1030x160 

Chn.. 

1030x200 

Chn.. 

970x180 

L,til                

I.  G.. 
I.G.. 
I.  G.. 
Bev.. 
Bev.. 
Wrm. 
Wrm. 
D.R. 
Bev.. 
Pin.. 
Pin.. 
Bev.. 
D.R. 
D.R. 
I.G.. 
I.  G.. 
D.R. 
D.R. 

Bev.. 
Bev.. 
Chn,, 

E... 
E... 
E... 
E... 
E... 
0... 
0... 
E... 
0... 
0... 
0... 
0... 
0... 
0... 

E... 
E... 

R... 
R... 
R... 
R... 
R... 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 
R... 
R... 
Tr.. 
Tr 

Int... 
Int... 
Int... 
Int... 
Int... 
Ext. . 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Ext.. 
Int... 
Int... 
Ext.. 

R.  int.. 
R.Int.. 
R.Int.. 
R.Int.. 
R.Int.. 
R.  Int.. 
R.Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.  Int.. 
R.Int.. 
R.Int.. 
R.  Bnd. 
R.  Bnd. 
R.  Ext. 
R.  Ext. 

R.Int.. 
R.  Int.. 
R.Int.. 
R.Int.. 
R.Int.. 

R.  Int.. 
R.Int.. 

1000x130 

Laiil     

955x155 

Lalil        

1160x120 

Panharil-Levassor        

880x120 

955x155 

1000x130 

955x155 

835x135 

Renault        

955x155 

Renault              

1030x130 

1000x130 

880x120 

1050x160 

955x155 

S.  0.  M.  U.A 

S.  0.  M.U.  A 

Unic        

950x150 
950x150 

Tr.. 
Tr.. 

Tr.. 
Tr.. 
Tr.. 
Tr.. 
Tr.. 

Tr.. 
Tr.. 

Ext.. 
Ext.. 

Ext.. 
Ext.. 
Ext.. 
Ext. . 
Ext.. 

Ext.. 
Ext.. 

820x120 

Unit                    

895x135 

ITALIAN 

Fiat            

820x120 

Fiat 

880x120 

Fiat 

1060x120 

Fill 

Chn 

1200x180 

Spa  

Chn.. 

Bev.. 
I.G.. 

0... 

E... 
0... 

950x100 

SWISS 

Berna            

930x120 

1030x160 

ABBREVIATIONS : 

Capacity: 

P — Passengers 

Cyllmler  Head: 

Fix — Integral 
net — Detachable 

Camsliaft  Drive: 

Ch— Chain 


He — Helical   Gears 
Sp — Spur   Gears 

Valve   Liocatioii: 

F — 1    valve    in    head    and    1    at    side 

I— Both   valves   in   head 

Li — Both  valves  at  side 

S — Sleeve  valve 

T — Valves  on  opposite  sides 


Type  o£  Labricatingr  System: 

Pres — Pressure 

Circ.  or  Spl — Splash  (including 
systems  which  have  pressure  feed 
to   main    bearings  only.) 

"Water  Circalation: 

P— Pump 

T — Thermo-Syphon 


Klectric    System: 
Eiseni — Eisemann 
Opt — Optional 
Governor: 
Cent — Centrifugal 
Clntch    Type: 
Con — Cone 
n-C — Double  Cone 
nsk — Disk 
Pin— Plate 


Percentages  of  Design  Features  in  British  Trucks,  1922 

{Continued  from  page  365) 


Ignition;  Type 

Magneto    98  per  cent 

Battery     2  per  cent 

Ignition   Timing    Control 

Variable    87  per  cent 

Fixed    13  per  cent 

Impulse  Starter 

No    73  per  cent 

Extra     21  per  cent 

Yes    6  per  cent 

Electric  Lighting 

Extra    90  per  cent 

No    6  per  cent 

Yes    4  per  cent 

Electric  Starter 

No  provision    65  per  cent 

Supplied  at  an  extra  cost.  .  .  .35  per  cent 


Fuel    Feed 

Gravity    89  per  cent 

Vacuum    6  per  cent 

Pressure     3  per  cent 

Optional    2  per  cent 

Tank  Location 

Underseat    67.0  per  cent 

On   dashboard    28.0  per  cent 

Optional    2.0  per  cent 

At  rear  of  f  ranio    1.5  per  cent 

\t  side  of  frame 1.5  per  cent 

Engine  Bearings — Crankshaft,  Number 

3    88  per  cent 

5     10  per  cent 

2    2  per  cent 

Crankshaft,  Type 

Plain    88  per  cent 

Ball    10  per  cent 

Roller    2  per  cent 


Camshaft,  Number 

3     84  per  cent 

4     13  per  cent 

5     3  per  cent 

Camshaft,  Type 

Plain     76  per  cent 

Ball   and  plain    15  per  cent 

One  ball,  2  plahi   6  per  cent 

Roller  and  plain   3  per  cent 

Gearset  Bearings — Mainshaft;  Front 

Ball    81  per  cent 

Roller    11  per  cent 

Plain    8  per  cent 

Mainshaft.    Rear 

Ball    74.5  per  cent 

Roller    11  per  cent 

Plain    8  per  cent 

Ball  and  roller 6.5  per  cent 


Specifications 
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NATIONALITY 
MAKE  AND  MODEL 


GERMAN 

Adler L 

Adier L3D 

Adler L5A 

Bern IJ-i 

Benz Bui 

Benz 5 

Bergmann 33-'2 

Bcrgmann Zl-i 

Bneising II  Bus 

Buetiing Ill  Bus 

Buessinc V 

D..g EX. 

0.1... E,K. 

Daimler D.C.30 

Daimler DR4-5 

4 


c 


Dili 
Dili. 
Dili. 


Duerkopp L^ 

Duerkopp LI  J-i 

Duerkopp L3 

Duerkopp L4 

Faun B 

Faun SN 

Faun SA4 

Hansa-Lloyd LIH 

Hercules BVA 

Hercules G2 

Hille K3 

Horch 1 

Horch 3 

Magirus 1 

Magirus 2 

Magirus 2J^ 

Magiru* 3H 

M.A.N 2 

M.A.N 3 

M.A.N 4-5 

Mannesmann-Mulag LC 

Manncsmann-Mulag 56C 

Nacke Ill 

N.A.G L8 

N.A.G L8C 

N.A.G KL 

N.A.G Bus 

Opel 4 

Richard  &  Bering 2 

Vomag 2 

Vomag 3 

Vomag 3C 

Vomag 4-5C 

Vomag 4-5 


2 
3 
5 

22P 

5 

3H 

2H 
22P 
26P 

4-5 

3-4 

4-5 

3y. 

i'A 
4-5 
3 
2 

IH 

3 

4-5 

2 

3H 

4-5 

m 

2 

1 
3 

2H 

3-31^ 
2 

3-31^ 
4-5 

3-3H 
4-5 
3 

4-5 
4-5 
3 

26? 
4 
2 
2 
3 
3 

4-5 
4-5 


142 
169 
178 
142 
165 
167 
162 
152 
173 
173 
181 
163 
179 
157 
164 
171 
157 
150 
129 
141 
164 
173 
152 
161 
161 
138 
147 
152 
159 
136 
163 
129 
135 
140 
173 
152 
165 
160 
122 
165 
157 
178 
178 
163 
166 
168 
169 
152 
159 
165 
178 
178 


E 


e 
Zeo 


-  86x135 
101x1.56 
110x156 
-100x1.50 
110x165 
120x180 
110x150 
110x150 
110x150 
110x150 
130x130 
110x160 
12.5x160 
108x150 
120x160 
120x180 
110x165 
95x165 
91x100 
90x130 
115x130 
130x160 
116x150 
116x150 
116x150 
90x140 
82x120 
110x150 
110x155 
80x130 
115x155 
85x130 
95x150 
110x160 
135x180 
112x160 
112x160 
120x180 
125x150 
130x150 
108x160 
120x170 
120x170 
120x170 
120x170 
115x150 
100x140 
110x160 
110x160 
110x160 
115x160 
115x160 


1600 

1000 

1000 

1200 

1000 

1000 

1150 

1050 

1000 

860 

860 

1000 

1000 

1000 

880 

850 

1000 

1000 

1500 

1500 

1200 

1100 

950 

950 

950 

1200 

1100 

1000 

1100 

1800 

1000 

1400 

1200 

1100 

1100 

1000 

1000 

1000 

900 

900 

950 

900 

900 

900 

900 

1000 

1100 

1000 

1000 

1000 

1000 

1000 


.9 


Sp.. 

Sp.. 

Sp.. 

He. 

He. 

He.. 

Sp 

Sp.. 

Sp.. 

Sp.. 

He.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Ch.. 

He.. 

He.. 

He.. 

Ch.. 

Ch.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

He.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 

Sp.. 


M 

.s 
.3 


•I 

a 


Spl... 

Spl... 

Spl... 

Spl... 

Spl... 

Spl... 

Spl... 

Spl... 

Pres.. 

Pres.. 

Pres.. 

Prea.. 

Pres.. 

Pres.. 

Pres.. 

Spl... 

Spl... 

Spl... 

Spl... 

Spl.. 

Spl... 

Spl... 

Spl... 

Spl... 

Spl... 

Pres.. 

Pres.. 

Pres.. 

Spl... 

Pres.. 

Pres.. 

Spl... 

Spl... 

Spl... 

Spl... 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Spl... 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 

Pres.. 


P.. 

P.. 

P.. 

P... 

P... 

P.. 

P  . 

P... 

P.. 

P.. 

P... 

P... 

P.. 

P... 

P... 

P... 

P  .. 

P... 

T... 

P... 

P.. 

P... 

P... 

P... 

P... 

T... 

P... 

P... 

P... 

P... 

P... 

P... 

P... 

P.. 

P.. 

P.. 

P... 

P... 

P... 

P... 

P.. 

P... 

P... 

P... 

P... 

P... 

P... 

P.. 

P... 

P... 

P... 

P... 


.a 


Bosch. 
Eiscm. 
Fcnag. 
Bosch. 
Bosch. 


Bosch , 
Bosch. 
Bosch. 
Bosch. 


Opt... 
Opt... 

Bosch 
Bosch 


Bosch. 
Bosch. 
Bosch. 
Bosch. 


Bosch. 
Bosch. 
Bosch. 
Bosch . 
Bosch. 
Bosch. 
Opt... 
Opt. . . 
Opt... 


Bosch. 
Bosch. 
Bosch. 
Bosch. 
Bosch. 

Bosch . 
Bosch. 
Bosch . 
Bosch. 
Bosch. 


None. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent., 

Cent.. 

Cent.. 

Cent.. 

Cent.. 

Cent.. 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent.. 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent. . 

Cent.. 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent. . 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 

Cent.. 

Cent. . 

Cent.. 

Cent. . 

Cent.. 


_3 


Con. 
Con. 
Con. 
Dsk. 
Dsk. 
D.sk. 
Con. 
Con. 
Con. 
Con. 
Con. 
Con. 
Con. 
Con. 
D.C. 
Con. 
Con. 
Con. 
Con. 
Con. 
Con. 
Con. 
Dsk. 
Dsk. 
Dsk. 
Dsk. 
Con. 
Con. 
Con. 
Con. 
Con. 
Dsk. 
Dsk. 
Dsk. 
Dsk. 
Con. 
Con. 
Con., 
Con. 
Con. 
Con., 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 
Con.. 


3 

iZ 


Bev.. 

Bev.. 

Chn.. 

S.  B.. 

Bev.. 

Chn.. 

Bev.. 

Bev.. 

Bev.. 

Bev.. 

Chn.. 

Bev.. 

Chn.. 

Bev.. . 

I.G... 

Chn.., 

Bev... 

Bev... 

S.B.... 

S.B.... 

Bev... 

Bev... 

Wrm.. 

Wrm.. 

Chn... 

Wrm.. 

Bev... 

Bev... 

Bev... 

S.B.... 

S.B.... 

S.B.... 

S.B.... 

S.B.... 

S.B.... 

Bev... 

Bev... 

Chn... 

Bev... 

Chn... 

Wrm.. 

Bev... 

Chn... 

Bev... 

Bev... 

Bev... 

Bev... 

Bev... 

Bev... 

Chn... 

Chn... 

Bev.. . 


.5 


E. 


BRAKES 
Trpe  &  Locitiao 


T.T. 
T.T. 


T.T. 
T.T. 

T.T. 
T.T. 
T.T. 
T.T. 


T.T. 


T.A. 


T.T. 
T.T. 
T.T. 
T.T. 
T.T. 
T.T. 
T.T. 
Spr. 


T.T. 
T.A. 
T.T. 
T.T. 
T.T. 
T.T. 
Spr. 
T.A. 
T.A. 
T.T. 
T.T. 
T.T. 


T.A. 


Spr. 
T.A. 


T.A. 
T.A. 
T.A. 
T.T. 
T.T. 
T.T. 


T.T., 


Scr... 

Scr... 

Scr... 

Scr... 

Scr... 

Scr... 

Wrm. 

Wrm. 

Wrm. 

Wrm., 

Wrm., 

Wrm.. 

Wrm.. 

Scr... . 

Scr.... 

Scr.... 

Scr.... 

Scr.... 

Wrm.. 

Wrm. . 

Wrm.. 

Wrm. . 

Scr... . 

Scr.... 

Scr.... 

Scr.... 

Scr.... 

Scr 

Scr.... 
Scr.... 
Scr.... 
Scr... . 
Scr... . 
Scr.... 
Scr.... 
Wrm.. 
Wrm.. 
Wrm.. 
Wrm.. 
Wrm.. 
Scr.... 
Scr.... 
Scr.... 
Scr.... 
Scr.... 
Wrm.. 
Scr.... 
Scr.... 
Scr.... 
Scr.... 
Scr.... 
Scr.... 


1 

m 
X 


Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R., 
Int.  R. 
Int.  R. 
Int.  R. 
Int.  R.. 
Int.  R.. 
Int.  R., 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Ext.  R. 
Ext.  R 
Ext.  R. 
Ext.  R. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 
Int.  R.. 


i 

u. 


Ext.Tr. 
Ext.  Tr. 
Ext.  Tr. 
Ext.  Tr. 
Ext.Tr. 
Ext.  Tr. 
Ext.  Tr. 
Ext.Tr. 
Ext.  Tr., 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
E  t.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Int.  Tr.. 
Int.  Tr.. 
Ext.  Tr.. 
Ext.Tr.. 
E.xt.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Int.  Tr. . 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.Tr.. 
E.xt.  Tr.. 
Ext.  Tr.. 
Ext.  Tr.. 
Ext.Tr.. 
Ext.Tr.. 
E.xt.  Tr.. 
E.xt.  Tr.. 
Ext.  Tr.. 


i 

£ 
.9 

.a 

m 

1 


3200 
7060 
7500 
3860 
.5960 
7060 
7720 
5070 
5.300 
7060 
8050 
6830 
7500 
6520 
8600 
6830 
6280 
5070 


4780 
5960 
7950 
4080 


5840 
7720 
2430 
6180 
3750 
4420 
4850 
6400 
4740 
56:30 
6420 
6830 
9260 
6620 
7280 
7620 
6620 
7180 

3970 
5300 
5960 
6400 
6620 
6620 


C.  St. 
C.  St. 
C.  St. 
Wood 
S.  dsk. 
C.  St. 
C.St. 
C.St. 
A.  dak. 
C.  St.. 
C.  St. 
C.St.. 
C.  St.. 
C.  St.. 
C.  St.. 
C.  St.. 
C.  St.. 
C.  St.. 
Wood. 
Wood. 
C.  St.. 
C.  St.. 
S.dsk. 
Wood. 
C.  St.. 
C.  St.. 
Wood. 
C.  St.. 
C.  St.. 
C.  St.. 
C.  St.. 
Wood. 
C.  St.. 
C.  St.. 
C.  St.. 
Wood. 
Wood. 
Wood. 
S.dsk. 
S.dsk. 
C.  St.. 
s.dsk. 
C.  St.. 
C.  St.. 
C.  St.. 
C.  St.. 
Wood. 
Wood. 
Wood. 
Wood. 
C.  St.. 
C.  St.. 


TIRES 


S.. 

s.. 
s.. 

s. . 
s. . 
s.. 
s.. 

3.. 
S.. 
P.. 

s. . 
P.. 

s.. 
s.. 
s.. 
s. . 
s. . 
s. . 
s.. 
s.. 
s.. 
p.. 
s. . 
3.. 

s.. 
s.. 
s. . 
s.. 
s.. 
s. . 
s.. 
s.. 


Size  IB  Maiaa«<re 


975x175  1075x225 
930x140  1010x120 
930x140  ia30xl40d 
925x150  102-5x200 
9.30x120  930xl20d 


9.30x120 


lOSOzieOd 


97.5x175 
930x120 
930x140 
930x120 
930x140 
770x120 
770x140 
830x120 
930x120 
930x120 
820x120 


11.50x250 

10.30xI40d 
10.50xl60d 
ia30xl50d 
1050xl60d 
770x140 
8.50x160 
10.30xl40d 
1030xl40d 
9.30x1 20d 
820x135 


9.30xl20il0.30il40d 
9.30x140  ia50xl60d 
920x1101  920x1 lOd 
830x120,  930xl20d 


930x120 
860x  90 
8«0x  90 
920x110 
930x120 
935x135 
930x120 
880x125 
920x100 
920x110 
930x120 
920x100 
930x120 
830x120 
9.30x120 


ia30xl40d 

860x  90d 

870x100 

920xll0d 

ia30xl40d 

935x135 

1010xl20d 

880il25d 

920X110 

9.30x120 

930x120 

930xl20d 

ia30xl40d 

10.30il40d 

ia30xI40d 


930x140!  10.30xl40d 
930x120! 1010xl20d 


1015x200 
930x140 
930x120 
9.30x120 
930x120 
870x100 
920x100 


101ox200d 
1030xl40d 
1030xl40d 
1030xl40d 
1050xl40d 
870xl00d 
930xl20d 
9.30x120!  1010xl20d 
930x120  930xl20d 
930x120  1030xl40d 
930xl20il030xUOd 


Propeller   Sbaft: 

<>— Open 
K — Enclosed 

Fini^l   Drive: 

Bev — Bevel  Gear 
Chn — Chain 
ll-R — Double   reduction 
I-G — Internal   Gear 
S-B — Spiral   Bevel 


Pin — Planetary 
Wrm — Worm 

Torque  Taken  By: 

Spr — Springs 
T-T— Torque    Tube 
T-A — Torque   Arm 

Type  of  Steeringr  Gear: 

Scr — Screw 
IVrni — Worm 


Type   of   Wheels: 
A-dsk — Aluminum  Disk 
C-St— Cast   Steel 
C-Sol — Cast   Solid 
S-d8k — Steel   Disk 
Stl— Steel 

Brake   Type  and   l.ocation: 

K — on     Hear    Wheels 
Tl* — On    Gearset 


Bnd— Band 
Int — Internal 
Kxt — External 
Tires,   Kind: 

P — Pneiimatic 
S— Solid 
d — Dual 


-all    rejir    fires   on    Kremh.    Italian 
and  Swiss  trucks  listed  are  doat. 


Layshaft,  Front  and  Rear 

Ball    81  per  cent 

Roller    11  per  cent 

Plain    8  per  cent 

Pilot 

Ball    49  per  cent 

Plain    34  per  cent 

Floating  bush   10  per  cent 

Roller    7  per  cent 

Wheel    Bearings,    Front 

Floating    bush    60  per  cent 

Roller    16.5  per  cent 

Plain     16.5  per  cent 

Ball    7  per  cent 

Rear 

Floating    53  per  cent 

Plain    20  per  cent 

Roller    18  per  cent 

Ball     9  per  cent 

Differentia]    Bearings 
Ball    82  per  cent 


Roller    13  per  cent 

Plain    5  per  cent 

Clutch,    Type 

Cone    58  per  cent 

Dry  single  plate 22  per  cent 

Inverted   cone    18  per  cent 

Dry  multiplate    2  per  cent 

Clutch  Shaft  Universals,  Type;  Front 

Fabric  disk    41  per  cent 

Pot    15  per  cent 

Miscellaneous  metallic    14  per  cent 

Toothed  ring   10  per  cent 

Leather  disk   8  per  cent 

Steel  disk   7  per  cent 

Sliding    5  per  cent 

Rear 

Fabric  disk    40  per  cent 

Miscellaneous    22  per  cent 

Pot    16  per  cent 

Leather  disk    9  per  cent 

Steel  disk 9  per  cent 

Toothed  ring   4  per  cent 


Gearset    Location 

Separate  in  main  frame 58  per  cent 

Separate  in  sub  frame 37  per  cent 

Unit  with  engine    5  per  cent 

No.  of  Speeds 

4     76  per  cent 

3     22  per  cent 

3  or  4    2  per  cent 

Position  of   Lever 

Right    89  per  cent 

Central    11  per  cent 

Propeller  Shaft,  Type 

Open    77  per  cent 

Semi-enclosed    23  per  cent 

Propeller  Shaft  Joints,  Front 

Star    50  per  cent 

Pot    15  per  cent 

Cross  pin   12  per  cent 

Leather  disk    12  per  cent 

Fabric  disk    9  per  cent 

Internal  tooth  2  per  cent 
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Tractor  Design  Trends  Reflected  in 

1922  Specifications 

More  models  in  three-plow  class  than  in  other  size  groups.  Tendency  to- 
ward higher  plowing  speeds  is  noted.  Proportion  of  valve-in-head  engines 
shows  marked  increase  but  percentage  of  vertical  cylinder  types  is  de- 
creased.   Water  injection  with  fuel  in  over  40  per  cent  of  all  models  listed. 

By  P.  M.  Heldt 


THE  table  of  tractor  specifications  this  year  covers 
123  tractor  models.  It  includes  only  tractors 
adapted  for  field  plowing,  and  no  motor  cultivators 
and  garden  tractors.  These  are  listed  in  a  separate  table 
on  pages  372  and  373.  One  reason  for  eliminating  these 
two  classes  from  the  table  is  not  that  we  consider  them 
of  lesser  importance,  but  rather  that,  by  confining  the 
table  to  regular  field  tractors,  we  get  a  more  precise  pic- 
ture of  practice  in  tractor  design  when  working  out 
the  percentages  of  various  features.  The  table  last 
year  contained  the  specifications  of  122  tractors,  among 
which  there  were  six  motor  cultivators  and  garden 
tractors.  It  would  thus  seem  that  the  industry  during 
the  past  year  had  grown,  in  spite  of  the  unfavorable 
economic  situation.  The  grov^rth  referred  to,  of  course, 
is  one  measured  by  number  of  models  in  production  and 
not  by  volume  of  business  done. 

Of  the  123  tractors  listed,  four  are  1-plow  tractors;  13, 
2-plow;  8,  2-3  plow;  34,  3-plow;  14,  3-4  plow;  20,  4-plow; 
5,  4-5  plow,  and  17,  5  or  more  plow,  while  8  have  no  plow 
rating.  For  tractors  to  have  no  rating  in  terms  of  the 
number  of  plow  bottoms  they  will  pull  is  new. 

Last  year  we  included  the  2-3-plow  tractors  in  the  2- 
plow  class  and  the  3-4  plow  tractors  in  the  3-plow  class. 
Following  that  method,  the  tractors  listed  this  year  divide 
as  follows:  Single-plow,  4;  2-plow,  21;  3-plow,  48;  4-plow, 
25;  more  than  4-plow,  17;  no  rating,  8. 

Plowing  speeds  of  the  2-plow  tractors  vary  all  the  way 
from  2  to  3^/2  m.p.h.,  the  average  being  2.62  m.p.h.  In  the 
3-plow  class  the  limits  of  speeds  are  exactly  the  same,  but 
the  average  is  a  trifle  lower — 2.59  m.p.h.  Speeds  of  4-plow 
tractors  vary  from  2  to  314  m.p.h.  and  the  average  figures 
out  to  2.57  m.p.h.  The  tractors  of  more  than  4-plow 
capacity  have  plowing  speeds  of  1.9  to  3  m.p.h.,  the  aver- 
age being  2.31  m.p.h. 

Some  years  ago  the  S.A.E.  Tracer  Division  adopted  a 
standard  plowing  speed  of  2  1/3  m.p.h.,  which  was  based 
on  the  average  practice  at  that  time.  It  will  be  seen 
from  the  averages  derived  from  our  table  that  there  is  a 
tendency  toward  increased  plowing  speeds,  and  there  are 
few  new  models  brought  out  that  are  designed  to  operate 
at  less  than  3  m.p.h.,  but  in  view  of  the  numerous  old 
models  which  are  continued  from  year  to  year  the  aver- 
age naturally  changes  slowly. 

There  is  a  strong  tendency  toward  the  ise  of  the  valve- 
in-head  engine,  which  is  more  pronounced  in  the  tractor 
field  than  in  any  other  branch  of  the  automotive  industry 
except  possibly  that  of  aircraft.  Of  this  year's  tractors 
55.5  per  cent  have  valve-in-head  engines,  42.8  per  cent 
L-head  and  1.7  per  cent  (two  models)  T-head  engines. 

The  vertical  engine  being  very  far  in  the  lead  in  all 
other  branches  of  the  industry,  one  would  naturally  ex- 


pect it  to  gain  in  the  tractor  industry,  where  the  hori- 
zontal type  is  rather  strongly  intrenched  with  the  old 
line  manufacturers.  It  is  therefore  quite  surprising  to 
find  that  whereas  last  year  the  vertical  engines  consti- 
tuted 76  per  cent  of  the  total,  this  year  their  proportion 
amounted  to  only  71.5  per  cent,  the  remainder  in  each 
case  being  horizontal  engines. 

In  making  a  comparison  of  the  percentages  of  engines 
with  diflferent  numbers  of  cylinders,  it  is  seen  that  the 
four-cylinder  had  gained  somewhat.  This  gain  is  very 
slight,  however,  and  is  accounted  for  by  the  fact  that  this 
year  single  and  six-cylinder  engines  are  each  found  on 
only  a  single  tractor,  as  against  two  tractor  models  each 
last  year.    The  comparative  figures  are  as  follows: 

1921  1922 

Single  cylinder  engines 2  per  cent       0.8  per  cent 

Two  cylinder  engines 15  per  cent     14.7  per  cent 

Four  cylinder  engines   81  per  cent     83.7  per  cent 

Six  cylinder  engines 2  per  cent       0.8  per  cent 

Another  unexpected  discovery  is  that  block  casting  has 
receded  in  popularity;  considering  only  the  four-cylinder 
engines,  54  per  cent  were  block-cast  last  year,  but  only 
42.9  per  cent  this  year.  The  pair-cast  engine  is  now  found 
on  47.6  per  cent  of  the  four-cylinder  tractors,  as  com- 
pared with  38  per  cent  last  year,  and  the  singly  cast  on 
9.5  per  cent,  as  compared  with  8  per  cent  last  year. 

Governors  are  almost  universally  fitted  to  the  engines, 
and  with  two  exceptions  these  are  of  the  centrifugal  type. 
One  of  the  exceptions  is  an  hydraulic  governor  and  the 
other  an  electric.  Only  the  Oil-Pull  tractor  uses  oil  as 
the  cooling  medium,  all  others  employing  water. 

While  in  respect  to  most  features  the  changes  one  way 
or  the  other  are  insignificant,  there  has  been  a  decided 
trend  away  from  thermo-siphon  toward  pump  circula- 
tion of  the  cooling  medium.  Last  year  26  per  cent  of  all 
tractors  had  thermo-siphon  cooling,  this  year  the  propor- 
tion has  shrunk  to  16.3  per  cent.  It  would  almost  seem 
that  in  tractor  work  where,  on  account  of  the  heavy  duty 
character  of  the  service  and  the  frequent  use  of  kerosene 
as  fuel,  the  transfer  of  heat  to  the  jacket  is  intense,  the 
thermo-siphon  system  of  circulation  had  not  proved  en- 
tirely satisfactory. 

In  connection  with  the  lubrication  system  we  have  this 
year  introduced  a  somewhat  different  system  of  classifica- 
tion from  that  employed  last  year,  which  renders  a  com- 
parison impossible.  We  distinguish  between  the  hollow 
crankshaft  system,  the  circulating  splash  system  and  the 
mechanical  lubricator  system,  also  sometimes  referred  to 
as  the  non-circulating  system.  Then  there  is  a  fourth 
system  in  which  oil  is  fed  under  pressure  to  the  main 
bearings  but  all  other  parts  are  lubricated  by  splash.  This 
simple  classification  does  not  fully  identify  each  system, 
but  is  sufficiently  definite  to  serve  our  purpose.    It  is  found 
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that  41.7  per  cent  of  the  engines  have  hollow  crankshaft  1921              1922 

lubrication :  40  per  cent  circulating  splash ;  15.8  per  cent  S'"^^^  ^^^^ ^^P^^  ^^"t    18  per  cent 

mechanical  lubricators,  and  2  5  per  cent  pressure  lubrica,  ^hTeeTpleds'  i  I ;  [ !  i  i !  i  [  l  i  [  [  i  i  i  [ll  ^e"  c1"t    ll  ^r  «™t 

tion  without  a  hollow  crankshaft.  Four  or  more  speeds 3  per  cent       5  per  cent 

Of  the  pumps  employed  in  the  lubricating  system  63.1  Fifteen  out  of  123  tractors  are  provided  with  a  differ- 

per  cent  are  of  the  gear  type  this  year,  as  compared  with  ential  lock.     Of  course,  there  are  a  few  among  these  123 

60  per  cent  last  year;  29.1  per  cent  of  the  piston  type  as  tractors   which  have  no   differential  and  therefore  could 

compared  with  34.6  per  cent,  and  7.8  per  cent  of  the  vane  not  have  a  lock  for  same.     Live  axles,  which  mean  com- 

or  eccentric  type,  as  compared  with  5.4  per  cent.  pletely  enclosed  drives  at  the  center  of  the  tractor,  are 

Water  is  injected  with  the  fuel  in  41.5  per  cent  of  all  found  on  30.9  per  cent  of  the  models, 

tractor  models.     In  connection  with  22.8  per  cent  of  the  Steering  is  in  70.7  per  cent  of  the  models  by  means  of 

tractors  listed  no  pretense  is  made  to  using  any  heavier  steering  knuckles,  or  what  is  known  as  the  Ackermann 

fuel  than  gasoline.    Hence  of  the  tractors  in  which  heav-  steering,  while  20  per  cent  have  swinging  front  axles  and 

ier  fuels  may  be  used,  54  per  cent  use  water  injection  as  9.3  per  cent  miscellaneous  steering  mechanisms.    Some  of 

a  means  of  controlling  the  fuel  knock.  these  9.3  per  cent  are  two-wheel  tractors  which  steer  by 

Gravity  fuel  feed,  always  the  predominant  method  in  the  curved  rack  or  gear  sector  method,  and  at  least  one 

tractor  practice,   has   almost  exactly  maintained  its   last  steers  by  means  of  a  fork  like  a  bicycle, 

year's  standing.     Its  representation  is  85.4  per  cent  this  Thirteen  of  the  123  tractors  listed,  or  10.5  per  cent,  are 

year  as  compared  with  86  per  cent  last  year.     Vacuum  of   the    creeper   type.      This   compares    with    6   per    cent 

fuel  feed  has  gained  somewhat  at  the  expense  of  pump  creepers  in  1921,  but  with  14.5  and  14  per  cent  in  1920 

or  pressure  feed.    In  1921,  9  per  cent  had  pump  feed  and  and  1919  respectively. 

5  per  cent  vacuum  feed,  while  this  year  each  method  of  Frames  of  structural  steel,  chiefly  channels,  are  used 

feed  is  represented  on  7.3  per  cent  of  the  tractors.  on  78.4  per  cent  of  all  the  models;  pressed  steel  frames 

on  2.4  per  cent;  cast  frames  on  9.2  per  cent,  while  10 

buel  lank  Capacities  pg^.  ^^^^^  ^f  ^^le  tractors  have  no  frames. 

A  determination  was  made  this  year  for  the  first  time  The  wheelbase  of  a  tractor  is  not  easily  changed,  and 

of  the  average  total  fuel  capacity  of  each  class  of  tractor  if  the  averages  this  year  are  somewhat  different  from  last 

according  to  plow  capacity.    It  was  found  that  the  2-plow  year  it  is  partly  due  to  the  fact  that  then  the  2-3  plow 

tractors  have  an  average  capacity  of  15.5  gal.;  the  2-3  tractors  were  counted  as  2-plow  and  the  3-4  plow  as  3- 

plow,  21  gal.;  the  3-plow,  22  gal.;  the  3-4  plow,  24.5  gal.,  plow.     The  following  table  gives  the  averages  for  both 

and  the  4-plow,  30  gal.    This  refers  to  the  total  fuel  ca-  years : 

pacifies.     That  is,  where  provision  is  made  for  carrying  1921             1922 

two  fuels,  the  capacities  for  both  are  added  together.    If  KnTw/^wT.;;^  '« ' ' "  '^^'^  ^^^"^^  HI 

i  1      A     J?     1  -i-         £  iT-     o    o       J   ^     1        J-       4-  Two-three  plow  tractors 84.6 

we  take  the  fuel  capacities  of  the  2,  3  and  4-plow  tractors  Three-plow  tractors 85     (85  5)  85  ^ 

we  see   that  they    are   closely   proportional   to   the   plow  Three-four  plow  tractors  . . . , . '. . . '. '. .....                  86.4 

capacities.    For  each  plow  a  fuel  supply  of  about  7i/^  gal.  Four-plow  tractors / 100  92 

can  be  carried.    The  endeavor  usually  is  to  make  the  fuel  The   figures    in    parenthesis    indicate    the    results    for 

tank  capacity  ample  for  a  day's  operations.     As  the  fuel  1922  worked  out  on  the  same  basis  as  for  1921,  and  show 

consumption,  increases   with    the    speed    of   plowing — all  that  there  has  been  no  material  change. 

other  things  being  equal — it  is  well  to  note  that  this  gen-  Drive  wheel  diameters  during  the  two  years  compare 

eral  average  of  iy2  gal.  per  plow  bottom  also  corresponds  as  follows: 

to  the  average  speed  of  about  2.6  m.p.h.     If  the  plowing  1921         1922 

speed  is  higher  it  would  evidently  be  advisable  to  provide.  Two-plow  tractors .46.3  in.    47    in. 

for  a  somewhat  greater  fuel  supply,  while  if  the  speed  is  Three-plow  tractors .53.4  in.    51.2  in. 

lower  a  smaller  supply  will  sufliice.  Four-plow  tractors    57    in.     58.4  in. 

Only  three  models  of  tractors  are  being  equipped  with  ^^  this  comparison  all  2-3  plow  tractors  are  counted  as 

battery  ignition  and  the  magneto  remains  the  almost  ex-  2-plow  and  all  3-4  plow  as  3-plow.     Keeping  the  hypen- 

clusive  ignition  source.     It  is  noteworthy  that  there  are  ^^^^  ratings  apart,  the  results  for  1922  are  as  follows: 

many  blank  spaces  in  the  ignition  system  column,   indi-  Two-plow,  44.5  in.;  2-3  plow,  50.4  in.;  3-plow,  50.5  in.; 

eating  that  many  manufacturers  have  not  yet  concluded  ^-4  plow,  52,5  in.;  4-plow,  56.5  m.;  4-5  plow,  67  in. 

arrangements  for  their  ignition  equipment  for  the  year,  There  has  been  no  appreciable  change  in  the  average 

or  at  least  had  not  when  the  questionnaire  was  filled  out.  weight.    Weights  of  1922  tractors  of  the  different  classes 

Practice  as  regards  types  of  clutch  remains  about  the  average  as  follows:  Two-plow,  3450  lb  ;  2-3  plow.  4300 

same.     Disk  and  plate  are  still  the  most  used  type,  shoe  ^'^  fP^^J^'  ^f/J^'j,^'^  P^°''''  ^^^^  ^^''   '^"P^"''''    '^^^ 

clutches  holding   second  place.     The   percentages   are   as  '          plow,  12,000  lb. 

follows:    Dry  disk  and  plate,   52.7  per  cent;   shoe,  26.4  Garden  Tractors                                                                      1 

per  cent;  contracting,  8.2  per  cent.;  cone,  7.3  per  cent;  disk  Garden  tractor  and  garden   tractor  engine  specifica- 

in  oil,  5.4  per  cent.    Last  year  the  classification  was  some-  tions  are  given  this  year  in   a  separate  table  as  sepa- 

what  different,  the  disk  in  oil  and  the  contracting  clutches  rate  units,  although  some  garden  tractors  have  appeared 

not   being   separated   out,   and   friction    driven   tractors,  in    previous   tabulations.      These   specifications    are    of 

which  have  no  clutch,  being  included  in  the  percentages,  special  interest  at  this  time,  as  there  is  a  belief  in  cer- 

The  proportions  then  were :   Friction  driven.  7  per  cent.;  tain   quarters  that  the  small  tractor  has  an   excellent 

cone,  3  per  cent;  disk,  60  per  cent;  block,  30  per  cent.    It  commercial  future. 

is  quite  likely  that  most  of  the  contracting  clutches  in  Three  firms   are  shown   as  manufacturing  stock  en- 

this  year's  tabulation  would  also  come  under  the  heading  gj^es  for  garden  tractors.    Two  of  these  stock  jobs  are 

block  clutches.  of  the  4-cycle  type,  the  Evinrude  motor  being  of  the  2- 

Not  so  many  tractors  have  three  forward  speeds  as  cycle  type.     A  non-detachable  cylinder  head  is  used  in 

formerly.    The  following  table  gives  a  comparison  of  last  every  case,  as  is  the  four-point  engine  support.     Gaso- 

year's  tractors  with  the  present  ones  with  respect  to  num-  line  is  the  fuel  burned  in  each  of  the  stock  garden  tractor 

ber  of  forward  speeds  provided.  engine  models. 
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Specifications  of  American 


Name  and  Model 


All-in-One A 

Allit-Chalmer* 

Alli>-Chalmers 

Allis-Chalmers 

Allis-Chalmers 

Allwork 

AUwork C 

Andrewf-Kinkade D 

Appleton 

Aro 

Aultman-Taylor 

Aultman- Taylor 

Aultman-Taylor 

AutomotiTC 

ATery 

Avery 

Avery 

Avery 

Avery 

Avery 

Avery 

Avery 

Avery  Track  Runner. 

Bates 

Bates  (Steel  Mule) F 

Best 30 

Burn-Oil 

Case 10-18 

Case 1M7 

Case 22-40 

Caterpillar T-Il 

Caterpillar T-I6 

Chase 12-25 

Cletrac F 

Cletrae W 

Dakota 

Depue A 

Emerson-Brantingham  12-20 

Emerson-Brantingham Q 

Emerson-Brantingham  15-32 

Fageol D 

Farm  Horse B 

Farquhar 15-25 

Farquhar 4-30 

Farquhar 

Fordson 

Fox E 

Frick A 

Frick C 

Gray 

Hart-Parr 

Hart-Parr 

Heider D 

Heider C 

Huber 

Httber 

Illinois C 

Imperial 

Indiana F 

International 8-16 

International 15-30 

International 15-30 

Klumb 

Knudson 

Lauson S 

Lauson 15-30 

Leader M 

Leader G-U 

Leonard 

Linn 

Little  Giant B 

Little  Giant A 

Minneapolis 

Minneapolis 

Minneapolis 

Minneapolis 

Mohawk E 

Moline D 

Nil  son 

OUPull K 

CUPull H 

OaPulI G 

Oil  Pull E 

Oshkosh M 

Oshkosh H 

Peoria L 

Pioneer 

Pioneer 

Port  Huron A 

Reliable 

Rex 

Samson M 

Sandusky J 

Sandusky E 

Shelby C 

Shelby D 

Steady  Pull 

Stinson 


$1,975 


2.400 

1,500 

495 


1,785 


3,100 
1,495 


1,825 
795 
1,345 
1,750 
2.800 


1,885 


395 
3,100 


945 

1,295 

870 

995 

1,185 

1,885 


5.000 
895 
670 


2,000 
1,495 
1,985 


2,530 
5,100 
2,200 
3,300 
900 


785 

990 

2,475 

1.485 

2,285 

3,175 

4,590 

650 

985 

1,600 


1,500 

\,'m 


1,250 
1,760 


1,485 
1,835 


2-3 

1 

3 
3-t 

4 

3 

3 


4 

6 
8-10 

3 

2-3 
3-4 
3^ 
3-4 
4-5 
5-6 
8-10 

2 

3 

3 

3 

4 

3 

2 

3^ 

4-5 

4 

6 

3 


2 

3 

3 

3 

3 

4 

2 

4 
3-J 
4-5 
6-7 

2 

4 

2-3 
3-4 

4 

2 

3 

2 

3 

3 

3 

4 
12 

1 

2 

3 

4 

4 

4 

3 

3-4 
3-4 
3-4 

3 

6 

4 

6 

3 

3^ 
4-5 
!-10 

2-3 

4 

3 

4 

6 
8-10 

1 

3 

3 

4 
10 

3 

2 

3 
2-3 

2 

4 

2 

3 

3 

4 


MX 

Is 


2H 
Wi 
2H 
2H 

2^2 

2J4 
2% 


2\i 
2 '4 
2K 


2rj 
2K2 

3,\ 

4 

3 

2J4-3 

3 
3 

25-4" 


3K2 

2K 


2.7 

2.26 

2.26 

2.0 

2.5 

2.0 

2.3 

2.3 

2.5 

2.6 

2^ 

2.1 

3.0 

3.0 

.0 

.5 

.25 

.5 

.0 
2.5 
2.25 
2.5 
2.75 
3.0 
2.4 
2.5 
3.0 
3.25 
2.5 
2.25 
2.25 
2.7 
2.0 
2.5 
2.5 
2.21 
2.75 
2.7 
2.1 
2.25 
3.0 
2.5 
2.1 
2.1 
2.0 
1.9 
2.5 
3.0 
3.0 
2.5 
2.5 


2. 


2.25 

2.5 

5-3.25 

2.0 

2,0 

2.6 

2.7 

2.5 

2.85 


X 


15-30 
6-12 
14-27 
18-30 
22-38 
14-28 
14-28 


12-20 


15-30 
22-45 
30-60 
12-24 
8-16 
12-20 
12-25 
14-28 
18-36 
25-50 
45-65 


15-25 
18-25 
18-30 
15-30 
10-18 

15-27 

22H10 

25- 

40- 

12-25 

9-16 
12-20 
15-27 
20-30 
12-20 
12-20 
16-32 

9-18 

18-30 

15-25 

18-35 

25-50 

-18 

20-40 

12-20 

15-28 

18-36 

-20 

-30 

9-16 
12-20 
12-25 
15-30 
15-30 
40-70 

5-10 

8-16 
15-30 
15-30 
18-32 
25-45 
12-25 
15-30 
16-32 
18-36 
20-30 


16-22 
26-55 
12-25 
17-30 
22-44 
35-70 
8-16 
9-18 
20-40 
12-20 
16-30 
20-40 
30-60 
6-12 
12-24 
12-25 
20-40 
40-75 
12-25 
10-20 
12-25 


10-20 
1^35 
9-18 
15-30 
12-24 
18-36 


Weidely.  . 
LeRoy. .  . 
Midwest.. 

Own 

Own 

Own 

Own 


Climax . . 
Buda... 


Climax.  . 

Own 

Own 

Hercules. . 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Midwest. 

Own 

Own 

Own 


Own 

Own 

Own 

Own 

Buda.... 

Own 

Own 

Ooman . . . 

Buda 

Own 

Own 

Own 

Lycoming. 
Climax . . . 

Buda 

Own 

Own 

Own 

Own 

Erd 

Beaver . . . . 
Waukesha . 

Own 

Own 

Waukesha . 
Waukesha 
Waukesha 
Midwest. . . 

Climax 

Own 

LeRoi 

Own 

Own 

Own 

Climax . . . . 

Own 

Midwest. . . 
Beaver. . . . 
Climax. . . . 

Climax 

Buda 

Waukesha 

Own 

Own  

Ow.    .    ... 

Own  

Own 

Own . . . .    . 

Light 

Own 

Waukesha 

Own 

Own 

Own 

Own 

Own 

Own 

Climax 

Own 

Own 

Chief 

Own 

Waukesha. 

Own 

Own 

Own 

Waukesha. 

Beaver 

Own 

Beaver 


4-lx5M 
4-3>^x4H 

4-43^x6 

4-5x6 

4-5x6H 
4-4Kx5H 

l-iViXh 

4-5x6K 

4-5^x8 

4-7x9 

4^x51^ 

2-51^x6 

4-4  Hx6 

2-6J^x7 

4-4^x7 

4-5J^x6 

4-6)/$x7 

4-754x8 

6-3x4 

4-4x5^2 

4-4>4x6 

4-434x6^^ 

2-6»^x7 

4-3^x5 

4-41^x6 

^5i^x6M 

4-43/ix6 

4-6V^x7 

4-4Hx5H 

4-3Vix4H 

4-4x5H 

4-43^x6 

4-4Hx6 

4-43.^x5 

4-43^x5 

4-5i/ix7 

1-314x5 

t-5x6H 

i-4Hx6 

4-6x8 

1-7x8 

1-4x5 

4-5^x7}.;^ 

4-4x6 

1-4^x6 

i-4Hx6H 

2-5^x6^2 

2-6Hx7 

4-4^x53^ 

4-4^x6^ 

4^5^x6 

4-5x6H 

4-7Hx9 

4-3)^x414 

4-41^x5 

MHx6 

1-51^x8 

4-5x6H 

4-5}^x9 

4-4>^x5K 

4-4Mx6 

4-5x61^ 

4-5x6H 

4-43^x6 

4-5x6)^ 

4-4V$x5 

4-5^x6 

4-4^x7 

4-4Jix7 

4-6x7 

4-7^x9 

4-3!4x4H 

4-3V$x5 

4-5x6^ 

2-6x8 

2-7x8M 

2-8x10 

2-10x12 

2-tx6 

2-6x7 

4-  ix6H 

4-54x6 

4-7>8 

4-4  rx6 

2-6x/ 

4rAl4x5H 

4-4x5M 

4-4^x5K 

4-5x6J4 

4-3'4x5J.r 

4-4J^x6 

4-4x5 

4-4S<x6 


I. 
L. 
I. 
I. 
I. 
L. 
L. 

L. 
L. 

L.' 

I.. 

I.. 

L. 

L. 

I.. 

L. 

I.. 

I.. 

I.. 

L. 

L. 

I.. 

L. 

I.. 

I.. 

I.. 

I.. 

I.. 
I.. 
I.. 
I.. 
L. 
L. 
I.. 
T., 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
I.. 
I.. 
L. 
I.. 
I.. 
I.. 
L. 
I.. 
I.. 
L. 
L. 
L. 
I.. 
L. 
I.. 
L. 
I.. 
I.. 
I.. 
L. 
I.. 
I.. 
I.. 
L.. 
L. 
L. 
L., 
L., 
L. 


900 
1000 
1100 
830 
930 
900 
900 

800 

1000 

800 

900 

600 

550 

1000 

750 

950 

700 

900 

750 

700 

600 

1250 

1000 

800 

1100 

800 

700 

1050 

900 

850 

900 

700 

1050 

1600 

1265 

800 

1000 

900 

850 

750 

1200 

850 

1000 

550 

550 

1000 

650 

900 

900 

950 

800 

750 

1000 

900 

1000 

1000 

850 

400 

1000 

1000 

1000 

575 

850 

500 

1200 

950 

800 

90J 

1000 

1000 

950 

750 

750 

775 

700 

550 

1000 

1400 

900 

560 

530 

450 

375 

1000 

900 

800 

750 

650 

900 

600 

900 

1100 

1050 

750 

1000 

900 

900 

IGOJ 


e 


Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 

Vert. 
Vert. 
Vert. 
Vert. 
Hori. 
Hori. 


Opp.. 
0pp.. 
Opp.. 
Opp.. 
Opp.. 
Opp. 
Opp.. 
Vert. 
Vert.. 
Hori. 
Vert. 
Vert. 
Hori. 
Vert. 

Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert . 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Hori 
Vert. 
Vert. 
Vert. 
Hori. 
Hori. 
Hori. 
Hori. 
Vert. 
Vert. 
Vert. 
Hori. 
Vert. 
Vert. 
Vert. 
Hori. 


Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 


Vert. 
Vert. 
Vert. 
Hori. 
Hori. 
Hori. 
Hori. 
Hori. 
Hori. 
Vert. 
Opp.. 
Opp.. 


Hori. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 


Block. 
Block. 
Pairs. . 
Block. 
Block. 
Singly. 
Singly. 

Pairs. . 
Block. 
Singly. 
Pairs. . 
Pairs. . 
Pairs.. 
Block. 
Singly. 
Block. 
Singly. 
Block. 
Pairs. . 
Pairs. . 
Pairs . . 
Block. 
Block. 
Block. 
Pairs. . 
Singly. 
Pairs.. 
Block. 

Block. 
Pairs. . 
Pairs. . 
Singly. 
Block. 
Block. 
Block. 
Pairs. . 
Block. 
Pairs. . 
Pairs. . 
Pairs. . 
Block. 
Pairs. . 
Block. 
Pairs. . 
Pairs. . 
Block. 
Pairs. . 
Block. 
Block. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Singly. 
Block. 
Block. 
Block. 
Pairs.. 
Pairs. . 
Singly. 
Pairs. . 
Block. 
Pairs.. 
Pairs.. 
Block. 
Pairs. . 
Pairs. . 
Pairs. . 
Block. 


Pairs. . 
Pairs.. 
Block. 
Block. 
Pairs. . 
Pairs. . 
Pairs. . 
Singly. 
Singly. 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 


Pairs. . 
Pairs. . 
Block. 
Block. 
Singly. 
Block. 
Block. 
Block. 
Block. 


GOVERNOR 


5  « 

:0 


Weidely. . 
LeRoy  . 
Midwest. . 

Own 

Own 

Own  .  .  . . 
Own 


Climax . . . 
Pickering. 


Climax . . 
Own. . . . 
Own . . . . 
Pierce . . , 
Own . . . . 
Own  . . . 
Own. . . , 
Own . . . . 
Own . . . . 
Own. . . . 
Own. . . . 
Own .  . . . 
Own .  . .  . 
Own . . . . 
Simplex . 
Own . . . . 
Own . . . . 
Own . . . . 


Own 

Own 

Own 

Own 

Pierce 

Own 

Own 

Doman . . . 
Simplex.  . , 

Own 

Pickering . 
Pickering . 
Red  Devil 
Climax. . . . 

Pierce 

Own 

Own 


Own 

Erd 

Taco 

Waukesha. 

Own 

Own 

Waukesha 
Waukesha . 
Waukesha . 

Taco 

Climax. . . 

Own 

LeRoi 

Own 

Own 

Own 

Own 

Own 

Taco 

Taco 

Chmax 

Climax. ... 
Duplex . . . . 
Waukesha. 

Own 

Pickering . 

Own 

Own 

Own 

Own 

Pierce 

Remy 

Waukesha . 

Own 

Own 

Own 

Own 

Own 

Own 

Climax 

Pierce 

Own 

Pickering. . 

Own 

Waukesha. 

Own 

Own 

Own 

Waukesha. 
Taco 


%m.     O 


t-o 


Cent. 
Cent. 
Cent 
Cent. 
Cent 
Cent 
Cent. 

Cent. 
Cent. 


Cent.. 
Cent.. 
Cent.. 
Cent. . 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Throt. 
Hydr. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 

Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent.. 
Cent. . 
Cent  . 
Cent.. 
Cent.. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent 
Cent. 
Cent . 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent, 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Elec. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


905 
1580 
1580 
1180 
1200 

1175 
800 


1100 

2875 

3790 

850 

925 

1250 

1350 

1620 

2150 

2700 

3300 

470 

'975 
1000 
1600 


1400 
2300 


800 

950 

997 

1100 

2000 

iioo 

1057 


650 

2017 

900 

1000 

840 

890 

1170 

800 

900 

600 

1200 

1000 

4500 

335 


1150 
1500 
950 
1100 
1200 
1200 


1000 
1250 
1650 


365 

720 

1000 


600 

900 

1000 


1000 
1120 


839 

849 
2060 

625 
1000 

800 
1000 


COOLING  SYSTEM 


W. 

w. 
w. 

w. 
w 
w. 
w. 

w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w., 

w. 

w. 

w 

w. 

w-c 

w. 

w. 

w. 

w., 


w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 

0.. 
0.. 
0.. 
0.. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w 

w. 

w. 

w. 


e  a. 
e  M 


12H 

3^2 

6 
10 
10 
10 
12 

12 

8 

2 

SVs 
85 
120 

1214 
11 

17H 

30 

33 

55 

90 

S 

6 

9 

16 


11 

15H 
7H 
12 


16 

8 

TA 
9 
10 


10 
12 
94 
94 
12 
12 

7'/4 

8 

10 
9 
10 

8 
ll'i 

7 
45 

5 
11 


10 

SH 

SH 
14 
60 

6 

6 
14 

10,4 
15 
17 
70 

8 
10 
11 
20 
35 


s 

e 


Own . . , 
Own, , , 
Own,  , , 
Own  , 
Own . , 
Perfex , 
Perfex . 


Soirex , , . 
Modine.  , 

S-.T 

G&O.. 
Own, . , . 
Own , . , . 
McCord, 
Own .... 
Own ,  . , . 
Own,  . , , 
Own , . . . 
Own .... 
Own  , ,  , 
Own ,  .  ,  . 
Own , , , , 


Own . . , 
Perfex , , 
Own, ,  , 
Eureka , 
Own. . . 


Own, , , . 
Own  . , . 
Modine . 
Own . . . . 


McCord. 
MeCord 

S.-,I 

Perfex. . . 
Modine . 
Perfex... 
Modine. 
Perfex. . . 

R.-J 

Perfex . . . 

Own 

Own... 
Own .... 
Perfex . . . 
Perfex  . . 
Perfex . . . 


Perfex. . . 
Perfex. . . 
Perfex... 
Perfex , , . 
Perfex . . . 
Perfex . . , 
Modine,  , 
Own , , , , 
Candler 


S.-J... 
Own,  . 
Perfex, 
Perfex , 


McCord. 

S.^I 

S.-J 

Cellulos. 

S.-.I 

S.-J 


?'4 


Bush,,,. 
Modine, 

S.-,I 

Own , . , . 
Own. . . . 
Own , . . . 
Own . . . . 
Modine. 
Modine 
Eureka . . 

S.-J 

S.-J 

Bremer. . 
40     Own... 


10 
8 

30 
8 

10 
6 

10 


Perfex . . 
Perfex . . 
Modine. 
Modine . 
Perfex . . 
Todd... 


3 


Pump 
Ther. 
Pump 
Pump 
Pump 
Pump 
Pump 

Pump 

Pump 

Ther. 

Pump 

Pump 

Pump 

Pump 

Ther. 

Pump 

Ther. 

Ther. 

Ther. 

Ther. 

Ther. 

Ther. 

Pump 

Pump 

Pump, 

Pump, 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther.. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther., 

Ther., 

Ther.. 

Pump. 

Pump. 

Ther., 

Pump. 

Pump. 

Pump. 

Pu  np. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Ther,, 

Ther, 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

l^imp. 

Pump. 

Ther.. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 

Pump. 


Hol-C.S. 

Ho!-C.S. 
Hol-C.S, 
Circ-Sp.. 
Hol-C.S. 
Mech.  , . 
Mech.  , . 

Pres 

Circ-Sp.. 
Mech.  ,  , 
Circ-Sp.. 
Circ-Sp., 
Circ-Sp., 
Circ-Sp.. 
Circ-Sp.. 
Circ-So.. 
Hol-C.S, 
Hol-C.S. 
Hol-C.S. 
Hol-C.S. 
Mech.  . . 
Hol-C.S. 


LUBRICATION 


.2H 

3  E 
'Z  * 

JB     M 


Hol-C.S.. 
Circ-Sp.. 
Hol-C.S.. 
Hol-C.S.. 
Hol-C.S. 


Hol-C.S. 

Mech .    . 

Hol-C.S, 

Hol-C.S, 

Hol-C.S. 

Circ-Sp., 

Mech,    , 

Hol-C.S, 

Hol-C.S, 

Circ-Sp, , 

Circ-Sp. . 

Circ-Sp.. 

Circ-Sp. . 

Mech ,  , . 

Hol-C.S, 

Circ-Sp.. 

Circ-Sp.. 

Circ-Sp, 

Hol-C.S. 

Cirf-Sp, 

Hol-C.S, 

Circ-Sp, 

Mech,  . . 

Mech ,  , . 

Circ-Sp.. 

Circ-Sp.. 

Circ-Sp. 

Hol-C.S, 

Hol-C.S. 

Mech ,  , . 

Circ-Sp. . 

Circ-Sp. , 

Circ-Sp., 

Mech .  . . 

Pres 

Circ-Sp. , 

Hol-C.S, 

Hol-C.S, 

Hol-C.S. 

Circ-Sp.. 

Hol-C.S. 

Circ-Sp.. 

Circ-Sp. , 

Circ-Sp. , 

Mech .  .  . 

Mech ,  . . 

Mech . . . 

Mech .  , . 

Circ-Sp.. 

Hol-C.S. 

Hol-C.S, 

Circ-Sp.. 

Circ-Sp.. 

Circ-Sp.. 

Circ-Sp.. 

Hol-C.S. 

Hol-C.S, 

Hol-C.S, 

Hol-C.S, 

Hol-C.S. 

Pres,.  .. 

Mech.  . , 

Circ-Sp. 

Hol-CS. 

Circ-Sp. . 

Circ-Sp., 

Circ-Sp.. 

Hol-C.S. 

Circ-Sp. , 

Hol-C.S. 


E 
a 
C 


Piston.. 
Piston. . 
Gear. .. 
Gear , . . 
Gear. .. 
Piston.. 
Gear, . . 

Vane... 
Gear... 
Piston. . 
Vane... 


Gear. 
Gear, 


FUEL 


uS<o 


Gear, 
Gear, 
Gear. 
Gear 
Gear. 
Gear. 

Gear'. 
Gear. 
Gear. 


Piston.. 
Piston.. 


Gear... 
Gear... 
Gear. . . 
Piston.. 
Gear. . . 
Gear. . . 
Gear. . . 
Piston. . 
Piston.. 
Piston. . 
Piston.. 
Vane. .. 
Gear... 
Crtar... 
Gear. .. 


Piston. . . 
Gear.... 
Gear.. . . 
Piston. . . 
Piston.. . 

Gear 

Gear 

Gear .... 

Gear..,, 

Eccentric 

Piston. 

Piston. 

Piston. 

Gear.. 


Vane, .. . 
Ec'entric 

Gear 

Gear,... 
Gear... 
Gear... 
Gear.... 
Gear... 

Gear 

Gear,.,. 


Piston. . . 
Gear.... 
Gear.... 


Piston. , . 
Piston. . . 
Eccentric 

Gear 

Gear  . . 
Gear  . . 
Piston. . , 
Gear,.,, 

Gear 

Piston. , . 
Piston. . . 
Gear. . , , 

Gear 

Gear..., 
Gear.... 


Kingston. . 
Kingston. . 
Kingston , . 
Kingston . . 
Kingston . . 
Kingston . . 
Kingston. . 

Stromberg. 
Schebler... 
Schebler,. . 
Kingston . . 
Kingston . . 
Kingston. . 
Kingston ,  , 
Kingston. . 
Kingston . . 
Kingston. . 
King.ston. , 
Kingston. , 
Kingston. . 
Kingston . . 
Kingston . . 
Kingston . . 

Own 

Bennett. . . 
Ensign .... 
Schebler... 
Kingston. . 


AH 

.  Vs 

.m 

AVo 
A% 

■  VA 

■m 
AV2 

AH 
AH 
AVs 
,2 
•  2H 


■■  a 


Kingston. , 
Kingston . . 
Schebler.. 
Kingston . , 
Kingston . . 
Tillotson. . 
Kingston. . 

Linga 

Stromberg 
Stromberg 
Bennett, . . 
Stromberg, 
Tillotson. . 
Bennett . . . 
Kingston. . 
Kingston . . 
Kingston . . 
Holley. . . . 
Kingston. . 
Kingston. . 
Bennett. . . 
Bennett. .. 
Schebler . . . 
Schebler, , . 
Kingston . . 
Kingston. . 
Kingston. . 
Kingston . . 
Stromberg, 
Kingston. . 
Kingston. . 

Ensign 

Ensign. . . . 

Own 

Stromberg. 

Own 

Kingston . . 
Kingston. . 
Stromberg. 
Stromberg. 

Zenith 

Schebler... 
Kingston . . 
Stromberg. 
Kingston . . 
Kingston. . 
Kingston . . 
Kingston . . 
Kingston. . 
Holley. . . . 
Stromberg. 

Own 

Own 

Own 

Own 

Kingston.. 
Kingston. . 
Stromberg. 
Kingston. . 
Kingston .  . 
Kingston. . 

Own 

Kingston. . 
Kingston . . 
Kingston. , 
Kingston, . 
Kingston. . 
Kingston. . 
Stromberg . 
Kingston . . 


AH 
1 

.i 

AH 

,14 

.2 
.2 
.  > 

:ii4 

AH 
AVi 
AV2 
AH 

AH 

.2 

■  IH 

.2 

AV2 

A 

AH 

AH 

AV2 

A  A 
AH 
AH 


AA 

AH 

,2 

,2 

AH 

AA 

AH 

AH 

AA 

AH 

A  A 

A 

AH 

AH 

AH 

AA 

.2 

.1 


AH 

AH 

AA 

AVi 

AA 

AH 

AA 

A  A 

AH 

AA 

AH 

.2 

.2A 

A 

AH 

AA 

.214 

.2A 
.2H 
.3H 
AH 
AH 
AA 
A  A 


AH 

AA 

AH 

AH 
•> 

AH 
AA 
AH 
AH 


No.. 
No,. 
Yes,, 
No.,. 
No.. 
No.. 

Yes-K 

Yes,, 

No,'.' 
Yes,. 
Yes.. 
No,. 
Yes  . 
Yes  . 
Yes  , 

Yes. '. 
Yes,. 
Yes,. 
No.. 

Ym,'. 
No,. 
No.. 
No.. 
No.. 

No.. 
Yes.. 
No.. 
No.. 


No. 

No. 

No. 

Yes 

Yes 

Yes. 

No.. 

Yes. 

No. 

No. 

No. 

Yes. 

Yes. 

No. 

No. 

No. 

Yes. 

Yes 

Yes 

Yes 

Yes. 

No. 

No., 

Yes. 

No.", 

Yes 

Yes. 

Yes. 

Yes. 

No.. 

No.'. 

No.. 

No., 

No., 

Yes. 

Yes, 

Yes, 

Yes 

Yes, 

Yes 

No.. 

No.. 

No.. 

Yes 

Yes, 

Yes. 

Yes, 

No.. 

Yes, 

No.. 

Yes, 

Yes 

No.. 

Yes. 

No.. 

No.. 

Yes. 

Yes, 

No.. 

No.. 

No.. 

Yes. 


Bring: — Berling;     B.&B. — Borg    and    Beck;    B-L. — Brown-Upe  ;    Cent 
D-D— Dry  DlHk  ;   IJ-O— Disk  in  Oil ;  T»l»t— DlstlUnte  ;   Fleo— Kloctric  ; 


-Cfntrifugal ;    Clrc-Sp — Circulating    Splash;    Cont- 
Krlf     Friclion;       G — C.nsoline;       Or— Gravity  ; 


-Contracting   Band  ; 
Hyd — Hydraulic  ; 


Specifications 
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Farm  Tractors  for  1922 


SYSTEM 


9 


Gr.. 
Gr.. 
Gr.. 
Gr.. 
Gr.. 
Gr.. 
Gr.. 

Gr.. 
Gr.. 
Gr.. 
Gr.. 
Gr.. 
Gr.. 


—  « 

»  o. 


Gr... 

Gr... 

Gr... 

Gr.. 

Gr.. 

Gr.. 

Gr.. 

Gr.. 

Or... 

Gr.. 

Gr... 

Vac. 

Gr... 

Gr.  . 

Gr... 
Gr... 
Vac, 
Vac. 
Gr... 
Gr... 
Gr... 
Vac . . 
Gr... 
Gr.. 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr  .. 
Vac. 
Gr... 
Gr  .. 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Gr... 
Pres. 
Gr... 
Gr.. 
Gr... 
Gr... 
Gr... 
Gr... 
Vac. 
Vac. 
Gr... 
Gr... 


Gr... 

Gr... 

Gr... 

Pre8. 

Pres. 

Pres. 

Pres. 

Gr... 

Gr  .. 

Gr... 

Gr... 

Gr 

Gr... 

Pres. 

Gr... 

Gr... 

Gr... 

Gr... 

Gr.  . 

Or... 

Gr... 

Gr... 


2-5G-22K.... 

l-S'/iG 

1-20G 

1-7S..G-25K, 

1-35G 

2-5G-23K.... 
2-5G-24K.... 

2-25G-5K.... 
2-5G-20K.... 

1-2G 

_  6G-16K.... 
2-20G-35K... 
2-20G-60K... 

1-18G 

1-2'^G  13HK 

1-6G-16K. .   . 

1-3><(G-20K. 

l-3'<i'G-20K. 

l-5V^r,-34K.. 

1-5V^G-34K.. 

1-5».^G-45K.. 

1-lOK 

1-.30G 

2-2G-15K. . . . 

2-5-lOG 

2-23/CG-30K. 

1-,30K 

2-2G-10HK.. 

2-23/('r,-?nK. 
2-33/rG-26JK. 

1-4.5G 

1-45G 

2-lG-<)K 

2-i/j-G-fiK  . . . 
2-SXG-13K... 
1-'>0G 

IfiG 

2-4G-20K... 

MO-lfiK.... 

1-5G-.35K.... 

12G 

2^|jr!-l8K  . . 
2^G-2.'iK  . . . 
2-30G-3nK. . . 
''-.30'^-.3OK... 
2-UG-2IK... 
2-2G-?nK.... 
2-3G-?nK  . . . 
1-3G-17K... 
UVG 

2-]n-i4K.... 

2-1G-23K.... 
?.7G.1<1K 
2.7G-14K  . , . 
I.ivn-2?K.. 

1-3G-15K... 
1  or2-70G... 

1-12G 

UG-IUK. 
2-1G-16K.... 

2-24K 

5G-20K.  ... 
2-2G-40K... 

1-I9G 

1-20-18K... 
1-31.<5G-30K 
l-3i^G-20K.. 

1-28G 

1-.3nG 

l-,50-2nK. . . 
1-SG-.S5K.  .. 
2-3G-18.3K  . 
2-6..3G-17.8K 
2-S)G-.30K.  .. 
2-20G-8nK... 
1-2G-10K... 

1-15G 

1-28G 

2-1G-23K.... 
2-1 0-3  IK... 
2-lG^5K... 
2-3G-70K.., 


Vortox .  . .  . 

Taco 

Taco 

Taco 

Taco 

Bennett. , 
Bennett. . . 

Bennett. . . 
Bennett. . . 
Donaldson. 
Bennett. . . 


Bennett. 
Bennett. 


Bennett. 
Bennett. 
Bennett. 


Electricil 


■5 1 


Bring. 


Bosch  

Bosch  & 

Kingston 
Dixie 


Bring 

Eisemann. . . 
Eisemann.. , 
Eisemann.. . 
Eisemann. . . 


Bennett. . 

Opt 

Own 

R.W 

Pomona . . 
Bennett . . 
Own 


Own. 
Own. 
Own. 
Own. 


Own .... 
Own .... 
Cyclone . 
Cyclone . 
Bennett. 
Bennett. 
Bennett . 
Own .  .  .  . 
Orcn  .  . 
R.W  . 


Own. 


2-1G-13K.., 
1-5G-25K... 

1-30G 

2-75G-30K. 
50-2.5K.... 

1-15K 

1-5O-20K... 
2-.3G-20K... 
1-5G-15K... 
1-SG-25K... 

1-I7G 

2-4G.14K... 

1-150 

1-32J^K 


Bennett . . 
Bennett. . 
Bennett . . 

Own 

Own 

Bennett. . 
Bennett. . 
Bennett . . 
R.  W.... 
Bennett. . 
Bennett. . 
Bennett. . 

Own 

Own 

Own 

Bennett.  . 

Own 

Taco 

Taco 

United... 
United . . . 
Own 


Donaldson 
Donaldfon. 

Bennett . 


Dixie . 


CLUTCH 


Bosch . 
Bring. 


Eisemann . 

K-W 

Dixie 


Bosf  h . . 
K.W... 
Tr.W... 
Simms. 
Dixie.  . 
Dixie.  . 
KW... 
KW  .. 
K.W... 
Own.  . . 
Dixie.  . 


Bosch. 
K.W  . 
K.W 


Kingston 
Eisemann. 

K.W.'.;.'! 

Kent 

Dixie 


Bennett. . . 
Bennett. .  , 
Bennett. . . 
Donaldson 
Donaldson 
Donaldson 


Bennett. 
Taco... 
Bennett. 
Bennett . 
Own. . . . 


Own .... 
Bennett. 
Bennett. 
Bennett. 
Bennett . 
Oren .... 
Own. . . . 


Si>litdorf .  . 
Kingston .  . 
Snlitdorf .  . 
Rnlitdorf.  . 

Dixie 

Dixie 

Dixie 

Westinghouse 


K.W.. 
Dixie. 
K.W.. 
K.W.. 


Dctlaff. 
B.  &B. 
Own . . . 
Own . . . 
Own . . . 
Own . . . 
Own . . . 

Own . . . 
B.&B.. 
Own .  , . 
T.D... 
Own .  .  . 
Own  . 
B.&B.. 

Own 

Own 

Own ... 
Own . . . 
Own . . . . 
Own ... 
Own . . . . 
Own ... 
Own ... 
Own . . . . 
B.&B... 
Own .  . .  . 
Own . . . . 
Own . , . . 
Own  & 
B.&B. 
Own . . . . 
Own . . . . 
Own. . .  . 
Bierman. 
B.&B.. 
B.&B... 
Bierman 
B.&B... 
Own. . . . 
Own . . . . 
Own. . . . 
Own . . . . 
T.D.... 
M.E.... 
Own ... 
Own .... 
Own . . . . 
Own . . . . 
Own .... 
Own . . . . 
Own   . . 
Own .... 
Own ..  .  . 


D.D.. 
D.D.. 

Shoe. , 
Shoe. . 
Shoe.. 
D.D.. 
D.D.. 

D.D.. 
D.D.. 


D.D.. 

Shoe.. 
Shoe.. 
Plate. 


Remv. 
Bosch. 


Kent 

Eisemann. 

K^N .'.'.'.'. . 
Eisemann. 

Dixie 

K.W 

Simms. .  . . 


Own . . . 
Own . . . 
T.D... 
Own. . . 
Own. . . 
Own . . . 
Own .  . . 
Own . . . 
Own . . . 
Own . . . 
Own . . . 
Own  .. 
B.&B.. 
B.&B. 
Hilliard 
B-L... 
Own. . . 
Own . . . 

Own . . . 


B.&B. 
B.&B. 
T.D.. 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Own. . 
Rock.. 
Own. . 


DD.. 

Shoe.. 
D.D.. 
D.D.. 
DD.. 
D.D.. 
D.D.. 
D.D.. 
Cont.. 
D.D.. 
Plate. . 
Cont.. 
Shoe.. 


n.D. 

Shoe.. 

D.D.. 

D.D., 

Shoe.. 

Plate. 

DD.. 

Shoe.. 

DD.. 

Cone. 

Cone 

Cone. 


DD.. 
DD.. 
T^ic   . 

'^ric. 

n.o.. 

Shoe.. 
«hoe.. 
Shoe.. 
Cone. . 
Cont  . 
Cont.. 


Shoe. 

n.D.. 
n.D. 

Shoe. 

n.D. 

D.D. 


Dixie 

Dixie 

Bosch 

Dixie 


Own . . 
Own. . 
Own. . 
Fuller. 
T.D... 
T.D. . . 
Own. ., 


Shoe. 

Shoe. 

Shoe. 

Shoe. 

DD. 

n.D 

D.n. 

D.D. 

Cone. 

Cone. 

D.D.'! 


D.D. 
D.D. 
D.D. 

Shoe. 
Shoe. 
Shoe. 
Shoe. 


Cont. 
Cone. 
D.O.. 
D.D.. 
Fric. 
Shoe., 
D.D.. 
D.O.. 
Cone. 
Shoe.. 
DO.. 
D.D.. 
D.D.. 
Cont. 


TRANSMISSION 


o  c 
o.S 

•3.2 


American. 

Own 

Own 

Own 

Own 

Own 

Own 


Own . . . 
Nuttall. 


Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own 

Own. 

Own 

Own. 

Own. 

Own 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 

Own. 


Own . . . 
Own . . . 
Own . . . 
Own . . . 
Own . . . 
Nuttall. 
Nuttall . 
Own ... 
Own ... 
Own ... 
Own ... 
Own ... 
Own ... 
Own ... 
Foote .  . 
Own ... 
Own ... 
Own . . . , 
Own . . . , 
Own . . . , 
Own . . . , 
Own . . . , 
Own . . . , 
Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 

B-L 

Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 
Own . . ,  , 
Own . . . . 
Own . . . . 
Own . . . . 

Own 

Own . . . . 
Own . . . . 
Own . . . . 

Own 

Own 

Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 

Own 

Own 

Own . . . . 
Own . . . . 
Fuller. . . 
Foote. . . 
Foote. . . 
Own. . . . 


E 
Z(0 


Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Spoke . 
Rim.  . 

Spoke 
Rim.. 
Axle. . 
Rim.. 
Rim. . 
Rim.  . 
Axle.. 
Spoke . 
Hub.. 
Spoke. 
Spoke , 
Spoke 
Spoke 
Spoke . 
Rim.  . 


Rim.. 
.\xle. . 
Rim.  .  . 
Rim.  .  . 
Spoke . 

Spoke. , 
Spoke. , 
Axle... 
Axle... 
Rim.  ,  . 
Axle ,  .  . 
Axle.  .  . 
Axle.  . . 
\xle  .. 
Spoke  . 
Spoke. . 
Spoke. . 
Axle. . . 
Spoke , . 
Rim.  .  . 
Rim... 
Rim .  .  . 
Axle. . . 
Spoke . . 
Rim. 
Rim.  .  . 


Rim . . . 
Rim . .  . 
.\xle.  .  . 
\xle... 
Rim . . . 
Rim.  .  . 
.A.xle. . . 
Rim..  . 
Spoke.. 
Spoke . . 
Axle. . . 
Spoke.. 
.Axle. . . 
.\xlc... 
Spoke . . 
Rim . . . 
Rim . . . 


Rim. . . 
Rim.. . 
Axle. . . 
Axle. . . 
.\xle... 
Axle. . . 
Axle.  . . 
Rim... 
A.xle... 
Rim. . . 
Rim. . . 
Rim... 
Rim.. . 
Rim. . . 
Rim.  .  . 
Axle. . . 
Hub. . . 
Hub... 
Rim . . . 
Axle. . . 
Rim... 
Axle. . . 
Rim. . . 
Rim. . , 
Axle. . . 
Rim. . . 
Spoke. . 
.\xle... 


e 

V 

ha 

KM 


No.. 
No.. 
No.. 
No.. 
No.. 


No.. 

No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
Yes. 
No.. 
No.. 
No.. 
No.. 
Yes. 
No.. 
No.. 
No.. 


Yes. 
Yes. 

No.'. 
Yes. 

Yes 
Yes 


O^ 


Dead. 
Dead. 
Rev.. 
Rev.. 
Rev.. 
Rev.. 
Rev.. 


Dead . 

Rev.. 

Live. . 

Rev. 

Rev 

Rev. 

Live 

Rev  . 

Rev 

Rev   . 

Rev. 

Rev  . 

Rev 

Rev 

Dead. 


No. 
No. 


No., 
No. 
No. 
Yes 


No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 


No.. 

No. 

No.. 

No.. 

No.. 

No.. 

No.. 

Yes. 

No.. 


No. 
Yes 
No. 
No. 
No., 
No.. 
Yes, 
No.. 
No., 
No., 


No.. 

Yes. 

No.. 

No.. 

No.. 

No. 

No.. 

Yes. 

\cs. 

No.. 

No.. 

No. 

No. 

No. 

No. 

No. 

No.' 

No.' 

No.' 

No.- 

No." 

No.- 


Dead. 
Dead. 
Dead, 
Live. . 
Live. . 


Live, 
Live. 


Dead 


Live. 

Live. 

Rev. 

Dead. 

Dead 


Dead 

Dead . 

Dead 

Dead 

Live. 

Dead 

Rev 

Rev., 

Rev.. 

Rev.. 

Rev.. 

Live. . 

Live.  . 

Rev. . . 

Rev.. 

Live. . 

Dead. 
Dead. 
Live. . 
Dead. 
Live. . 
Rev.. 
Rev.. 
Rev.. 
Rev.. 
Dead. 

bead. 
Dead. 
Dead. 
Live.  . 
Live. . 
Live.  . 
Live. . 
Live. . 
Dead. 
Live. . 
Rev... 
Rev... 
Rev... 
Rev... 
Dcid. 
Rev... 
Live.  . 
Live. . 
Live.  . 
Rev... 
Live.  . 
Live. 
Live.  . 


Dead. 
Live. . 
Dead. 
Live. . 


• 


Fork 

Worm . . . . 
Knuckle. . 
Knuckle. . 
Knuckle  . 
Knuckle. . 
Knuckle. . 

Knuckle. . 
Kimckle. . 


Knuckle. . 
Swinging. 
Swinging. 
Power .. . 
Swinging. 
Knuckle.. 
Swinging. 
Knuckle. . 
Swinging. 
Swinging. 
Swinging. 
Knuckle. . 
Knuckle. . 
Knuckle. . 
Knuckle. . 


WHEELS 


z> 


Knuckle. 
Knuckle. 

Knuckle. . 
Knuckle  . 


Knuckle. . 
Swing' ng. 


Knuckle. . 
Swinging. 
Knuckle. 
Knuckle 
Swinging 
Knuckle. . 
Knuckle. . 
Knuckle. 
Swinging. 
Swinging. 
Knuckle. . 
Knuckle. . 
Knuckle. 
Knuckle. . 
Knuckle. . 
Knuckle . . 
Knuckle. , 
Knuckle  . 
Knuckle . . 
Knuckle.. 
Knuckle. . 
Knuckle . . 
Swinging. 
Swinging. 
Knuckle. . 
Knuckle. . 
Knuckle  . 
Knuckle. . 
Swinging. 
Knuckle, . 
Knuckle  . 
Knuckle. . 


Knuckle. . 
Knuckle. . 
Knuckle. . 
Knuckle. . 
Knuckle  . 
Swinging. 
Swinging. 
Swinging. 


Knuckle. . 
Knuckle  . 
Kimckle. . 
Knuckle. . 
Swinging . 
Knuckle. . 
Knuckle.. 
Knuckle.. 
Knuckle. 
Knuckle. 
Knuckle. . 
Swinging. 
Knuckle . . 
Knuckle. . 
Knuckle. . 
Swinging. 
Knuckle.. 
Knuckle . . 
Knuckle.. 
Knuckle.. 


Horl— Horizontal :     H-B— Horizontal     Bars;     Hol-C.S Hollow    Crankshaft: 

Pressure;    Rev— Revolving ;    S- J— Shotwell-Johnson  ;    Struct— Structural   Steel; 


E  « 

m  V 

as. 


52x8 

48x0 

46x12 

.50x12 

.50x12 

.38x12 

48x12 

54x14 
.54x12 
30x4 
70x12 
70x20 
90x24 
40x10 
.50x12 
.52x14 
56x20 
60x16 
65x20 
69x20 
8714x24 
38x10 


54x12 


56x12 
42x9 

52x14 
.56x16 


48x12 


42x10 
40x12 
.54x12 
60x12 
72x16 


52x26 

54x10 

84x20 

84x24 

42x12 

60x12 

60x10 

60x12 

5ix5» 

46x10 

52x18 

5tx8 

57x10 

60x10 

60x10 

.54x12 

06x.3O 

.50x12 

40x12 

50x12 

66x14 

48x12 

60x18 

48x12 

54x12 

54x12 

50x12' 

54xi4 

66x20 

.56x12 

.54x12 

62x10 

85x30 

42x8 

52x8 

.52x10 

51x12 

.56x16 

64x20 

80x30 

48x7 

56x10 

50x12 

60x18 

96x24 

56x10 

48x10 

60x10 

45x12 

48x12 

56x16 

42x12 

4Sxl2 

42x12 

60x12 


e  c 

.2-c 
Z^ 


ZQ 


FRAME 


Struct. 
None.  . 
None.  . 
None.  . 
None.  . 
Struct. . 
Struct. 

Struct. . 
Struct. 
None. . 
Struct. 
Struct.. 
Struct.. 
Steel... 
Struct. 
Struct. . 
Struct.. 
Struct. . 
Struct.. 
Struct. 
Struct. 
Struct.. 


2  Struct. 
Struct.. 
Nore. . 
Cast... 
Cast... 


Cast... 

Struct.. 

Cast... 

Cast... 

Struct. 

^Jone. . 

Struct. 

Struct. 

Struct. 

Struct. 

Struct.. 

Struct. 

Struct.. 

Struct.. 

Struct.. 

Struct.. 

Struct. . 

None.  . 

Struct.. 

Struct.. 

Struct. 

Struct. . 

Struct. . 

Cast... 

Struct. 

Struct. 

Stnict. . 

Struct . 

Struct. .  , 

Struct., 

Cast.... 

Struct.. 

Cast. . . . 

Pressed. 

Channel 

Struct.. 

Struct.. 

Struct.. 

Struct.. 

Struct.. 

Stnict.. 

Struct.. 

Struct... 

Struct.. 

Struct... 

Struct.. 

Struct.. 

Struct.. 

Cast.... 

None. . . 

Struct... 

Struct.. 

Stnict.. 

Siruct. . . 

Stnict. . . 

Struct... 

Cast  ... 

None. . . 

Struct.. 

Struct. .  . 

Channel 

Struct.. 

Struct.. 

None. . . 

Struct.. 

Struct.. 

Struct.. 

Struct... 

Struct. . 

Cast. . . . 


94 
80 
78 
94 
94 
75 
80 

96 
96 


98H 
102 
136 

70 

90 

80 

95 

96 

97 
114 
138 

90 


80 
80 


65 

76^2 

96 

83 

98 

69 


.25 


Name  ami  Madcl 


4800  AB-«n-One A 

2500  Allii-ChalmCTi 

4400  Alli»-Chalm«ri 

61.50  Alli»-Chalmeri 

6150  Alli»-ChaJmeri 

4800  Allwork C 

5200  Allwtrk C 

.5000  An<''«w«-KiiikaJe D 

4900  AopJelon 

Ar» 

8100  AnJlroaivTayUc 

12,800iA<>ltman-TajIor 

23,400  Aultman-Ta/lof 


3,9.50 
4,900 
6,000 
7,500 
7,540 
9,7.50 
12,500 
22,000 
3,164 
5,000 
4,000 
4,8.50 
7,560 


,820 


108 

99 

87'-o 

93 
126 

77 

82 

83 
132 
132 

63 

90 

92 

92 

"76' 
89 
90 
96 
91 
91 
92 
137 

'■86' 
85 
94 
84 
42 
78 
86 
76 

'98' 
135 
87 
102 
100 

1093i 
1.36 
67J'i 


6,460 

9.700 

9,300 

19,500 

5.500 


Autametnc. 

Arery 

Atery 

A»ery 

Arery 

A»ery 

A»erf 

ATery 

A»ery 

ATery  Tradi  Rnnner 

Bale* 

Bale*  (SleelMoIe).'...    .   F 

Best 3( 

Bom-Oa 

Ca»e '.*..i©lig 


1(X) 

80 

92' 2 
103 
141 

72 

90 

84 

89 
156 

it;? 

66 

MJi 

96 
100 

72 

80 

87 
114 


C»»e 15-27 

Ca»e 22-40 

CaterpiHar T-11 

CaterpQlar J-\6 

Cba»« 12-25 

Cletrac p 

Cletrac W 

Daiola '.'.'.'.'.'..'.'... 

Depoe j^ 

Emerfon-BranHnffiam  12^ 
6i.500|Enie'-«w>-Bran(injham.  Q 
9!400i  ^'"•'""-BranHnjham  16-32 

3,500  F»«e«'. D 

Farm  Horsa B 

Farqubir    15-25 

Farquhar    4_3o 

Farquhar    A-4lt 

Fordxon  

Fm E 

Friek A 

Friek :;:;::c 

Gray 

H«rl-ParT 

Hart-Parr 

Heidar D 

Heidw .       C 

Hobar 

Hobar 

Illinab C 

Imparial 

Indiana F 

Inlarnatiaoal g-lC 

Inlarnatieiul 15-30 

Inlernationai 15  30 

Klumb 

K  nudtoa 

Lauton S 

LaoiM 1S..30 

Laadar M 

Lcadar C-U 

LaonarJ 

Linn 

LilllaGiaBl B 

Little  Giant A 

Minneap«lia 

6i46oiMinneapoli« 

]2.41U'MiDneap«lis 

22,500^''  neapoEs 


5,300 
6,800 
4,. 550 


200 
0,700 
16,000 
19,000 
2,425 
6,700 
5,700 
6,450 
6,200 
3,750 
5,275 
4,000 
fl.OOO 
5,000 
5,800 
5,000 
20.800 
2.200 
3.800 
5,400 
8,700 
6.000 
fl.OOO 
4,500 
6.000 
5.800 
6.800 
5.. 500 
11.000 
5,000 
8,500 
6,600 


Mobawk E 

Malina D 

Nil  ton 

Oil  Pun K 

oaPoJ" H 

oup«n G 

E 

Othkeab M 

Oshkosb  H 

Paaria L 

Pianaei 

Pianaer 

Port  Hnran A 

RelUble 

Rax 

SaiBiaa M 

Sandusky J 

Sanduakr E 

Shelby C 

Shelby  D 

Steady  Pun 

Slinson 


2,300 

3,380 

6.850 

«,e,"2 

9,600 
12.8-20 
26,700!Oil  Pull 

3.000 

3.800 

4,700 

6,500 
24,000 

5,960 

3,78.5 

5.6t>0 

3,034 

4,724 

8,2-28 

3.. 300 

4.500 

3,450 

7.200 


K — Kerosene;     MeoU — Mih' 
T-D— 'IVin  Disk;  Tlirot— 


liauioal    I^ibricator;    O — Oil;    Pres — 
Throttle;  Vac — Vacuum;  IV — \Vat<T. 
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Specifications  of  American 


Name  and  Model 


Tioga 

Titand.H.C.) 

Topp-Stewart B 

Toro 

Townsend 

Townsend 

Townsend 

Tracklayer 60 

Traylor 

Trundaar 

Twin  City 

Twin  City 

Twin  City 

Wallis K 

Waterloo  Boy N 

Wellington B 

Wellington F 

Wetmore 

Whitney B 

Wichita.. T 

Wisconsin 

Wisconsin 

Yuba 

Yuba 

Yuba 

Zelle 


,625 
700 
500 


895 
,485 
,750 
,450 
715 
,750 
,580 
,175 
,250 


1,450 


,585 
595 
,000 
,450 
,200 
,100 
,000 
,550 


3^ 

3 

4 

2 

2-3 
3-4 
6-8 

8 

1 

4 

3 

5 

8 
2-3 

3 
2-3 

3 

3 

2 
3-4 

4 

5 


1 

Js 

a. 


2.7 

2.75 

2.5 

2.0 

2.5 

2.5 

2.5 

2.62 

2.75 

2.5 

2.9 

2.9 

2.0 

3.5 

3.0 

2.25 

3.0 

3.37 

2.5 

2.5 

2.5 

2.5 


2.5 


Ou 

S 


15-27 
10-20 
30-45 

6-10 
10-20 
15-30 
35-50 
35-50 

6-12 
25-40 
12-20 
20-35 
40-65 
15-25 
12-25 
12-22 
16-30 
12-25 

9-18 
15-30 
20-40 


15-25 
25-40 
25-40 
12-25 


Wi3.    MW 

Own 

Waukesha. 

LeRoi 

Own 

Own 

Own 

Own 

LeRoi 

Waukesha. 

Own 

Own 

Own 

Own 

Own 

Erd 

Chief 

Waukesha 

Own 

Beaver 

Waukesha 
Climax . . . , 
Wisconsin , 

Own 

Wisconsin. 
Buda 


e 


4-4J^x6 

2-6Hx8 

4-454x6'^ 

4-3Hx4H 

2-6Hx7 

2-7x8 

2-8HxlO 

4-61^x8^ 

4-3}^x4i^ 

4-5x6K 

4-414x6 

4-7Mx9 

4-4Kx53| 

2-6J4x7 

4-4x6 

4-4^x6 

4-4x5?^ 

2-5J^x6H 

4-4^x6 

4-5x6^ 

4-5^x7 

4-45^x6 

4-514x7 

4-5Mx7 

4-4^x53^ 


1000 
575 
950 

1200 
550 
500 
475 
650 

1200 
850 

1000 
900 
535 
900 
750 
900 

1000 

1000 
750 
950 
950 
800 
800 
700 
700 

1000 


c 

u 


Vert. 
Hori. 
Vert. 
Vert. 
Hori. 
Hori. 
Hori. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Hori. 
Vert. 
Vert. 
Vert. 
0pp.. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 
Vert. 


.S 


Pairs. . 
Pairs. . 
Pairs.. 
Block. 
Pairs. . 
Pairs. . 
Pairs. . 
Singly. 
Block . 
Pairs. . 
Block. 
Block. 
Singly. 
Singly. 
Pairs. . 
Block. 
Block. 
Pairs. . 
Singly. 
Block. 
Pairs. . 
Pairs. . 
Block. 
Pairs. . 
Pairs. . 
Block. 


GOVERNOR 


o  g 


Pharo 

Own 

Waukesha. 

LeRoi 

Own 

Own 

Own 

Own 

LeRoi 

Waukesha. 

Pierce 

Own 

Own 

Own 

Own 

Erd 

Chief 

Waukesha. 

Own 

Duplex 

Waukesha. 
Climax 


Own. . 
Own. . 
Pierce. 


^  S 
o  £ 

»  » 

a.  » 

HO 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Hyd. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 


1200 


325 
1100 
1600 
2200 
2600 

330 

1040 
1800 
4125 

750 
1200 

860 
1020 

900 

650 
1080 
1000 
1500 

920 

1543 


COOLING  SYSTEM 


W.. 

w.. 

w.. 

w.. 

w.. 

w.. 

w.. 

w.. 

w., 

w. 

w., 

w., 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 


uu 


40 
12 

4 

50 
70 
100 
18 

4 
11 

lOH 
18 
130 

6 
13 

7 

9 


9 
12 
18 

5J^ 

9 

9 


•a 


G.  &0.. 
Own . . . . 
Bremer. 

S.-J 

Own . . . . 
Own . . . . 
Own . . . . 
Own . . . . 
G.  &0.. 
Modine. 
Modine. 
Modine. 
Own. . . . 
Modine. 
Modine . 
Modine. 
Modine. 
Ideal.... 


Perfex . . 
Perfex  . 
Perfex. . 
Modine. 
Modine. 
Modine. 


c 
'.9 


.b 
U 

'9 


Pump. 
Ther.. 
Pump. 
Ther.. 
Pump. 
Pump. 
Pump. 
Pump. 
Ther.. 
Pump. 
Pamp. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Piunp. 
Pump. 
Pump. 
Piimp. 
Pump. 
Pump. 
Pump. 
Pump. 


LUBRICATION 


.2H 


Hol-C.S. 
Meeh . . . 
Circ-Sp.. 
Circ-Sp.. 


Gear.. 


Hol-C.S. 
Hol-C.S. 
Circ-Sp. . 
Hol-C.S. 
Hol-C.S. 
Hol-C.S. 
Hol-C.S. 
Mech .  . . 
Circ-Sp.. 
Circ-Sp.. 
Circ-Sp. . 
Hol-C.S. 
Hol-C.S. 
Mech.  .  . 
Hol-C.S. 
Hol-C.S. 
Hol-C.S. 
Circ-Sp.. 


Circ-Sp. . 
Hol-C.S. 


& 

E 

9 
a. 


FUEL 


Gear... 
Piston. 
Piston. 
Piston. 
Piston. 
Gear . . , 
Gear.. 
Gear . . 
Gear. . 
Gear . . 


Piston. . 
Piston. . 
Piston. . 
Gear... 
Gear... 


Gear . . 
Gear. . 

Eccentric- 
Gear.. 


9 « 

■S-2  • 

15  ^  N 


Gear.. 
Gear.. 


Stromberg.  .V/i 

Ensign 

Stromberg..!}^ 
Kingston . .  ■  % 

Own VA 

Own IH 

Own 214 

Ensign 2 

Kingston % 

Stromberg..  IH 

Holley VA 

Holley 2 

HoUey 2H 

Bennett 114 

Schebler....lV$ 
Stromberg.  .1% 
Stromberg..  IV2 
Schebler....l!^ 

m 

Ensign IJ. 

Stromberg.  Il4 
Stromberg..  IH 
Stromberg.  .V4 
Stromberg.  .114 
Stromberg.  IM 
Carter 


—  9 


No.. 
No.. 
No.. 
No.. 
Yes.. 
Yes.. 
Yes.. 
No.. 
No.. 


No.. 
No.. 
No.. 
No.. 
Yes.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
Yes. 


Bring — Berling;    B.<S;B. — Borg    and    Beck;    B-Li — Brown-Lipe;     Cent — Centrifugal;    Cir    Sp — Circulating    Splash;    Cont — Contracting    Band; 
n-D — Dry   Disk;    Tt-O — Disk   In   Oil;    Di.st — Distillate;    Elec — Electric;      Fric — Friction;      G — Gasoline;      Gr — Gra^aty  ;      Hydr — Hydraulic; 


American  Garden  Tractor 


NAME 


Acme  Cultivator  Co.  Salem,  Ohio.  . .  .  _. 

American  Farm  Mach.  Co.,  Minneapolis,  Minn, 

Beeman  Tractor  Co.,  Minneapolis,  Minn 

Central  Tractor  Co.,  Greenwich,  Ohio 

H.  C.  Dodge,  Inc.,  Boston,  Mass 

Cilson  Mfg.  Co,  Port  Washington,  Wis 

Midwest  Engine  Co.,  Indianapolis,  Ind 

INew  Britain  Machine  Co.,  New  Britain,  Conn.. 


Acme,  Jr .  . . . 

Kinkade 

G 

Centaur 

Sprywheel . . . 

Bolens 

Utilitor,  501.. 
Utilitor501A. 
NB-2 


215 
140 
285 
385 
150 
180 
345 
395 
375 


I 


-1.9  W 


3-    IVi 
-5 

-1 

-1.4 

2W3-4 
24J-4 


W... 
W... 
Both 
W... 
W... 
W... 
R..., 
Both 


18H 
8K 
17    -25 
30H 

18H 
17H-30H 
23    -42 
28    -33 


IIH 
13 

ii" 

8 

8 
10 


235 
180 
560 
700 
135 
190 
750 
925 
750 


B.  &S.. 

Own 

Own. . . . 
NewWy. 
Own .... 
B.  &S.  . 

Own 

Own 

Own. . . . 


e 


2Kx2^ 

3    x3 

3Hx4H 

4>^x4H 

2Hx2H 

21^x21^ 

3^x4!^ 

3J^x4H 

234x4 


e 
Z 


eeei 


1500 
700-1400 
800-1200 

800 
600-1000 
12CJ 
1200 
1200 
1500 


None. 
None. 


Cent. 
None. 
None. 
Funk. 
Funk. 
None. 


45 
100 


275 
28 
43 


C 


a  9 
uu. 

Cir.  spl. . 

Spl 

Spl 

Spl 

Wth  fuel 
Cir.  spl. . 

Spl 

Spl 

Cir.  spl. . 
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Plgr.. 
Grav. 
Grav. 
Grav. 


Plgr... 
Ring.. 
Ring. . 
Flvwh 


I 
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Mag. 
Opt.. 
Mag. 
Mag. 
Both. 
Mag . 
Mag . 
Mag. 
Mag. 


e 
.9 


Own  flywh. 


Heinae.  .. . 

Bosch 

Bosch 

Flywh.... 
Eisemann.. 
Eisemann.. 
Sims 


Garden  Tractor 
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'Z 

m 

ft) 
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Width  Connecting  Rod 
Lower  End  Bearing  Inches 

.E  bo 

■c.s 

y 

VUJ 

•M 

■5 

c 
m 

W 

•0 

X    M 

H 

Briggs  and  Stratlon  Co. 

Milwaukee,  Wis. 
Cushman  Motor  Works 

Lincoln,  Neb. 
Evinrude  Motor  Co 

Milwaukee,  Wis. 

p... 

44 

1    -2200 
4    -  800 
IH-  900 

2Hx2H 
4    x4 

2Hx2H 

1600-2200 

400-  900 

900 

Vert. 
Vert. 
Vert. 

12.27 
50.25 

No.. 
No.. 
No.. 

L... 
L... 

IH 

1 
lA 

li 

W«dge. . 

Mush- 
room 

% 

IH 

5H 

1 
2 

H 

1 

'A 

m 

IH 

IH 

1 
IH 

Ablireviatlonnt    11.  I*.— Uotary    Pump;    P.P. — Piston    Pumps;    C.  S. 
Pressed    Steel ;    S.  S. — Seiul-Steel ;     O.  F. — Owu    Tlywheel. 


-Circular   Splash ;   G.  S.— Gravity   Splash  ;   W.  G.  —With   Gas  ;    P.  S.— 
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Farm  Tractors  for  1922 — Continued 


SYSTEM 
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Electrical 

CLUTCH 

TRANSMISSION 

WHEELS 

FRAME 

Name  and  M*<ie< 
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IS. 
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a. 
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■S.2 

Z  E 
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1) 
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11 

1 
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E  « 

m  w 

Qui 

1 

H 

"o 

e 
Z 

m 

S 

s 

1 

0 

1 

> 

In 

Gr... 
Pump. 
Gr... 
Gr 

2-1G-24K.... 

1-16K 

I-25G 

1-llG 

1-12K 

1-18K 

1-35K 

2-5G-55K.... 

1-12G 

2-3G-26K  .  . . 
2-li^G-23K. 
2-1HG-40K.. 
2-10G-95K... 

Optional... 

Own 

Bennett. . . 
Donaldso.n. 

Dixie 

K.W 

Eisemann 

T.D.... 
Own 

Hilliard  . 
Own... 
Own ... 
Own ... 
Own ... 
Own ... 
B.&B   . 
Hilliard  . 
T.D.... 
T.D.... 
Own. . . . 
T.D.... 
Own. . . 
T.D.... 
T.D.... 
Fuller... 
Own .... 
T.D.... 
T.D.... 
T.D.... 
Paragon . 
Paragon . 
Paragon . 
B.&B... 

D.D... 

Shoe  ... 

D.O.... 

Cont  .   . 

Shoe... 

Shoe .... 

Shoe  .  .  . 

Plate.... 

D.D... 

Plate.... 

D.D.... 

D.D.... 

Cont... 

D.D... 

Cont.... 

D.D... 

D.D .... 

D.O.... 

Cont... 

D.D.... 

DD... 

D.D.... 

D.D... 

D.D... 

D.D... 

D.D.... 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Own 

Foote 

Foote 

Fuller 

Own 

Nuttall.... 

Foote 

Foote 

Own 

Own 

Own 

Own 

2 
2 
3 
2 
1 
1 
1 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
4 

Hub... 

Spoke.. . 

Rim.... 

Spoke... 

Axle.... 

Axle... 

Axle.... 

Rim.... 

Rim.... 

Axle.... 

Axle.... 

Axle.... 

Rim 

Axle.... 
Rim.... 
Spoke. . . 
Axle. . . . 
Spoke... 
Axle. . . . 
Axle.... 

Rim 

Rim.... 

Rim.'.'!! 

Yes. 

No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No 

Dead 

Dead 

Dead 

Knuckle..'. 
Knuckle. . . 
Swinging. . 
Knuckle . . . 
Knuckle. . . 
Knuckle. . . 
Knuckle.. . 

2 
2 
4 
2 

2 
2 
2 

36x16 

54x10 

42x12 

41x6 

48x12 

56x18 

60x24 

2 
2 

Struct... 
Struct... 
Struct... 
None .  . . 
Struct. . . 
Struct. . . 
Struct. . . 
Struct. . 

81K 

91 
100 

54 

84 

90 
110 

5.200 
5.710 
7,800 
2,600 
4,500 
6,500 

Tiofa   

Titan    I.H.C.) 

Topi>-Sl*wart 

Toro     

B 

Dead 

Live 

Live 

Live 

Dead .... 

"2 
'2 

2 
2 
2 
2 

"2 " 

'2" 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Pres.. 
Pres.. 
Pres. . 
Vac 

Optional... 
Optional . . . 
Optional... 
Pomona . . . 

Oren 

Own 

Bennett. . . 
Bennett. . . 

K.W 

K.W 

K.W 

K.W 

Dixie 

Bosch 

Bosch 

Bosch 

K.W 

Bring 

Dixie 

Dixie 

Dixie 

Townsend 

Towniend 

Toi«nsend    

Tracklayer 

Tf  aylor       

M 

Gr 

Dead 

Live 

Knuckle... 

4 

38x10 

Struct. . . 
None.  . . 

76 

i,750 
9,200 
4,660 
8.440 
23,700 
3,560 
5,910 
4,500 
5.000 
2,900 
3,000 
6,000 
5.440 
7,800 
5,680 
9,980 
9,980 
3,800 

Gr 

Trundaar   

Twin  City 

Twin  City 

Twin  City   

WallU   

Waterloo  Boy 

Wellington 

Wellington 

Welmore 

Gr.... 
Gr. . . . 
Gr 

Live 

Live 

Rev 

Live 

Rev 

Rev 

Live 

Dead 

Live 

Live 

Rev 

Rev 

Knuckle.. . 
Knuckle. . . 
Knuckle  . . 
Knuckle.. 
Knuckle. . 
Knuckle. . . 
Knuckle. . . 
Knuckle. . . 
Knuckle. . . 
Knuckle... 
Knuckla. . . 
Knuckle  . 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

50x12 
60x20 
84x24 
48x12 
52x12 
48x12 
48x12 
46x10 
48x10 
48x12 
52x12 
52x12 

Cast.... 
Cast  . . . 
Struct. . . 
Pressed.. 
Struct. .  . 
Struct. . . 
Struct.. 
Struct. . . 
Pressed. 
Struct... 
Struct... 
Struct... 
Struct. . . 
Struct 

»4 
97 
144 
84 
88 
85  J4 
75H 
74 
81 

93ft 
90 
92 
90 

... 

Gr.... 
Gr.... 
Gr.... 
Gr.... 
Gr  ... 

l-20GorK.. 
2-1G-20K.... 
2-10G-20K... 
2-10G-15K... 
2-2G-12K.... 

Bennett. . . 

R.W'. '.'.'.'.'. 
R.W 

..K 

..N 
..B 
..F 

Gr    .. 

2-2G-15K    . 

Whitney 

Wichita     

Wisconsin 

R 

Gr.... 
Gr  ... 

2-HG-28K... 
2-5G-25K.... 
2-5G-25K.... 

2 

2-4G,  21D... 
2-8G-38K.... 
2-5G-25K  . . . 

Brnnett. . . 
Optional... 
Optional.. . 
Pomona. . . 
Pomona . . . 
Pomona. . . 
Leonard . . . 

Bosch 

Bosch 

Bosch 

Bosch 

..T 

Gr 

Gr 

2 

2 

2 

V 

Yuba  

Yuba  

Yuba 

ZeHe 

Gr 

Swinffinff 

Gr 

No.. 

No 

Dead 

Rev 

Swinging, . 

Struct. 

Knuckle... 

2 

Struct... 

72 

Hori — Horizontal;  H-B — Horizontal  Bars;  Hol.-CS. — Hollow  Crank-ihaft :  K — Kerosene;  Meeli — Mechanical  Lubricator;  O — Oil;  Pres^ 
Pressure;  Rev — Revolving;  S-J — Sliotwell-Johnson  ;  Strnct — Structural  Steel;  T-D — Twin  Disk;  Throt — Throttle;  Vac — Vacuum;  "W — 
Water. 
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Circulation    of    Cooling    Medium 
— Fan,  Pump,  Thermo-siphon 

Belt 
Pulley 
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Final  Drive  Method— Belt,  Chain, 
Spur,     Internal,     Worm,     Open- 
Inclosed 

Wheels 
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Size  Plow  Recommended  (Ins.) 
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E 
.S 
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1.11 
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1^ 

IJ 

B.  &S... 
Schebler. 

D-M 
L-J4 

h 

1 
1 

VA 

3 

1 

IH 
IH 
2 

Own 

Own 

Dry.. 

Air.. 
Air.. 
Wtr. 
Air.. 
Air.. 
Air.. 
Wtr. 
Wtr. 
Wtr. 

IH 
3 

Fan. . 
Fan. . 
T.  S.. 
Fan.. 
None 
Fan.. 
T.S... 
T.S.. 
T.S 

3 

4 

None 

3 

iH 

i% 

5H 

IM 
3 

6 

250 
Direct 
1000 
800 

Own  pos.. 
Own  pos. . 
Own  D.C. 
Dry  disc. . 

None 

Own 

Own  D.C 
Own  D.C. 
Band 

1  &  R. 

1    -3 
1    -2H 

1     -2H 
lJ^-4 
%-3 
1     -4 

1  -4 

2  -2K 

80 

40 

35.4 

34 

24,30 

35'" 

35 

62.5 

Wrm.  incl 

Intl.  incl 

Spur,  incl 

Chn.  incl. . . . 
Chn.  &  in.  inc 
Chn.  open.. . 

Int.  incl 

Int.  incl 

Spur.  incl. . . . 
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1 

2 
2 
1 
2 
2 
2 
2 

21    x3?^ 
20    x5 
25    x3H 
28    x4 
20    x3H 
16    x3 
24Mx4, 8 
2434x4. 8 
32    x4 

2-  7x2 

2- '9x3 

2 

2 

2-12x1 

2-14x:! 

2-14x:; 

2-16x3 

HndL.. 
Hndl... 
HndL.. 
HndL.. 
HndL.. 
Hndl... 
Hnd.C. 
Hnd  C. 
Hndl... 

Int.... 
Int.... 
Int.... 
B.U.. . 
B.U.. . 
B.U.. . 
C.Int. 
Int.... 
Int.... 

Rig.. 
Rig.. 
Sprg. 
Rig.. 
Rig.. 
Rig.. 
Sprg. 
Sprg. 
Sprg 

Rig.  Adj. 

.\dj 

Adj 

Rig.  Adj. 
Rig.  Adj. 

Adj 

.^dj 

Adj 

Rig 

Std 

Std 

Univ. 

4-6 

5 

8 

9-10 

6 
None 

10 

10 

9 

1-36 
Std.   1-30 

Kingston 
Holley... 
Own 

Donaldson. 

Own 

Own 

Donaldson. 

Own 

Own 

Bennett . .  . 

Dry.. 
Dry.. 
Dry.. 
Dry.. 
Wet.. 
Wet.. 
Dry.. 

Std 

Std 

Own  std. 

Std 

Std 

Std 

Own  std. 

SinU. 
Sing.. 

Std.  3-84 
Std. 
Own  1-20 

B.&S... 
Eolley... 
HpUey.. . 

Kingston 

2 

200 

isoo' ' 

Snap. 
Sing.. 
Sing.. 

Std.   1-30 
Std.   3-30 
Std.   3-30 
Std.   3-30 

Engine  Specifications 


Abbreviations:    R.  P. — Rotary    Pump;    P.P. — Piston    Pumps;    C.  S. — Oircular    Splash;    G.  S.— Gravity    Splash;    W".  G. — Witli   Gas; 
Pressed    Steel;    S.  S. — Semi-Steel;     O.  F. — Own    Flywheel. 
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Yes. 

'A 

1 

Sep. 
Sep. 

Air. .  . 
Water. 

Fan.... 
R.  P. 

C.  s. 

G.  S. 

C.I.... 
C.I.... 

P.  s. 
CJ.... 

S.S. 
C.I.... 

S.S. 
C.I.... 
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No.. 
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22»i 
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Gas. 
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Fly  ball. 
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British  Agricultural  Tractor  Practice 

Depression  of  agricultural  industry  during  1921  discouraged  development. 
Chain  tracks  and  three  wheels  have  only  one  representative  each.  Only 
eleven    makers    in    all.     Two    seK-contained    motor    plows    represented 

By  M.  W.  Bourdon 


THE  depressing  conditions  under  which  agriculture 
labored  during  last  year  resulted  in  the  British 
tractor  industry  coming  almost  to  a  standstill; 
so  much  so  that  two  or  three  makers  who  had  previously 
been  enthusiastic  in  their  merchandising  methods  ceased 
advertising,  manufacturing,  and  apparently  gave  up  all 
endeavors  to  sell  tractors  for  the  time  being.  Whether 
they  will  launch  out  again  with  the  original  or  new 
designs  when  industrial  conditions  improve  remains  to 
be  seen;  as  they  are  concerns  with  other  products  beyond 
tractors,  they  are  in  a  position  to  lie  dormant  on  this 
side  for  a  while. 

While  only  a  minority  of  British  tractor  makers  have 
thus  been  content  to  take  things  lying  down,  the  others, 
despite  their  continued  efforts  toward  promoting  sales, 
have  not  seen  fit  to  vary  their  designs  except  in  very 
small  details.  Austin  has  been  the  most  energetic  on 
the  sales  side — despite  financial  troubles — and  has  been 
as  successful  as  any.  This  type  of  machine,  a  light- 
weight, frameless,  is  one  appealing  to  a  large  proportion 
of  British  farmers,  whose  fields  in  most  parts  of  the 
country  rarely  exceed  25  to  30  acres  in  extent.  This 
fact  accounts  for  the  popularity  of  the  Fordson.  The 
Austin  engine,  it  will  be  noted,  is  14  in.  less  in  the  bore 
than  the  Fordson,  but  the  tractor  does  not  appear  to 
suffer  on  this  account  in  respect  of  either  performance 
or  popularity;  its  engine  has  a  slightly  higher  normal 
speed  than  that  of  the  other,  and  probably  develops  ap- 
proximately the  same  brake-horsepower — it  has,  in  fact, 
the  highest  normal  engine  speed  of  any  British  machine, 
viz.,  1500  r.p.m. 

Chain  track  machines  are  less  popular  than  ever  among 
British  makers;  the  Martin  of  this  type  has  been  dis- 
carded, its  place  being  taken  by  a  four-wheeler  with  a 
41/4  X  5y2-in.  Galloway  engine.  The  only  British  creeper 
now  made  is  the  Blackstone,  which  has  a  three-cylinder 
engine  starting  and  running  on  kerosene,  the  fuel  being 
injected   into  the  combustion   chamber  separately  from 


the  air,  which  enters  at  a  pressure  of  80  to  90  lb.  per 
square  inch.  A  low-tension  magneto  is  used,  and  a 
system  of  starting  by  compressed  air  is  provided. 

The  Peterboro,  with  a  Ricardo-designed  engine,  having" 
that  engineer's  trunk  pistons,  has,  like  all  agricultural 
tractors,  been  under  a  cloud  during  the  past  12  months 
and  has  not  had  a  fair  opportunity  of  showing  its  worth 
from  the  practical  and  merchandising  standpoint  since 
it  was  first  introduced  at  the  1920  trials.  It  is  one  of 
the  heaviest  of  British  tractors  of  modern  design,  weigh- 
ing 5600  lb.  with  its  4%  x  5y2-in.  engine.  Beyond  the 
design  of  the  latter,  the  machine  has  no  unusual  features. 

The  Saunderson  Junior  machine  put  forward  at  the 
same  time  as  the  Peterboro  has  been  temporarily  held 
off  the  maiket  until  sales  conditions  improve,  and  only 
the  original  two-cylinder  heavy  model  of  this  make  is 
now  being  made.  This  is  a  pre-war  design  which  has 
sold  well  in  the  past  and  given  good  service.  It  is,  how- 
ever, a  general  purpose  tractor,  and  is  offered  as  entirely 
.suitable  for  road  traction  as  well  as  for  plowing  and 
cultivating. 

At  one  time  there  was  a  tendency  among  British 
makers  to  design  for  general  traction  purposes  and  fit 
springs  fore  and  aft  to  accord  with  the  national  regula- 
tions concerning  road  vehicles.  But  that  policy  appears 
to  have  lapsed  almost  completely. 

Two  makes  of  self-contained  motor  plows  now  repre- 
sent this  type  of  machine  in  the  British  industry,  the 
Crawley  and  the  Fowler.  Two  others  have  dropped  out 
during  the  past  12  months. 

From  the  foregoing  it  will  be  realized  that,  so  far  as 
design  is  concerned,  and  also  to  a  very  great  extent  in 
respect  of  sales,  British  tractors  have  been  almost  stag- 
nant during  1921,  and,  although  Austin  for  one  vi^ill 
this  year  attempt  to  liven  up  this  side  of  his  organization, 
the  prospects  of  makers  who  contemplate  development 
in  design  and  output  during  1922  are  by  no  means  prom- 
ising at  the  moment. 


British  Agricultural  Tractors  1922 


No.  of 

BELT  PULLEY 

TRACTOR  SPEED 

a. 

N 

Wheels 
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• 

M.  P.  H. 
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c 
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S 

0. 

2 

c 
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7 

a. 

i 
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0. 
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3 
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CO 
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^S 
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.s 

■^ 

M 

V 

c 

•B 

E 
1 
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1- 

& 

^ 
H 

J 

u. 

C 

O 

c 

1 

Drrrin 
Diame 
Width 

c 

a 

E 
2 

U 

.!3 

•< 

» 
S 

.9 

a 

-c 

a.' 

■S 
.•s 

w 

M 

-a 
e 

N 

J 

Austin  

Own.... 
Own 

4-3Jix5 
3-5    x6!^ 

1500 
750 

Hoi.  C.  8. 
Hoi.  C.  6 

Gcar. . 
Gear.. 

Opt... 
Ker... 

C.nc.. 
Co.e. . 

Spur. . 
Spur.  . 

2 
ch.tr 

2 

42x10 

68 

Live.  . 
Sta  .. 

None... 
Struct. . 

3136 
5400 

No... 
Ye,s.. 

Wet... 

None.. 

24 
10*17 

6 
6 

360 
500 

Side.. 
Frt.  . 

2 
3 

l^ 

4K 
3 

3H 

2 

Blackstone 

IH 

Cr.wleT* 

Own 

4-4V^x5H 

9.50 

Hoi.  C.  8. 

Gear.. 

Ga«... 

Cone. . 

Spur.  . 

2 

i 

48x  8 

Sta... 

Press'd. 

4704 

No... 

None.. 

14 

6 

550 

Side.. 

0 

3H 

2H 

m 

Fowler* 

Wauk... 
Cont 

Gall 

i-AVixhM 

1200 
1150 

1000 

Hoi.  C.  8. 
Circ.  8p.. 

Circ.  sp.. 

Gear. . 
Piston 

Piston 

Opt... 
Ker... 

Ker... 

Plate. 
Cone. . 

Cone. . 

Spur.  . 
Bevel 

Spur. . 

2 
3 

2 

1 

2 

54x  8 

39x12' 

4  8' 

52x12 

75 
86 

sta... 
Live. . 

Sta... 

Struct. . 
None... 

Struct. . 

4480 
4144 

5600 

No... 
No... 

No... 

Dry... 
Dry... 

Wet... 

8 
9 

18 

4?.. 
6 

6 

1040 
1150 

4.50 

Side.. 
Side.. 

Side.. 

2 
2 

2 

I '4 
2 

3 
3^ 

... 

m 

Glasfow 

m 

M«rlin 

2 

Omnitractor 

Own 

2-6^x9 

750 

Hoi.  C.  8. 

Gear.. 

Ker... 

Cone. . 

Spur.  . 

2 

2 

60x16 

90 

Sfa. .. 

Struct.. 

7500 

Yes. . 

Dry... 

15 

6 

500 

Side.. 

2 

2^4 

4H 

2H 

Peterboro 

Ricar... . 

i-i%xh]^ 

950 

Hoi.  C.  8. 

Piston 

Ker... 

Cone. . 

Spur. . 

2 

2 

54x10 

87 

Live.  . 

Struct.. 

5600 

No... 

Dry... 

12 

6 

9O0 

Rear. 

2 

V4 

2H 

1^ 

Saunderson 

Dion 

2-5^x8 

750 

Hoi.  C.  8. 

Gear.. 

Ker.. . 

Cone. . 

Spur. . 

2 

2 

48x10 

90 

Live.  . 

Struct.. 

5824 

No... 

Dry... 

12 

7 

750 

Side.. 

^H 

2^ 

4H 

2H 

Wallis  (British) . . . 

Ruaton.. 

i-AMxhH 

850 

Circ.  sp.. 

Gojir . . 

Ker.. . 

Plate.. 

Spur. . 

2 

2 

48x12 

84 

Live.  . 

None... 

4212 

Ye,s.. 

Wet... 

18 

dH 

850 

Side.. 

2 

2H 

3M 

2H 

Weeks-Dungay. .  . 

Wauk... 

4-4Jix55i 

900 

Circ.  sp.. 

Gear. 

Ker... 

Plate.. 

Spur. . 

2 

2 

40x10 

60 

Live. 

Struct.. 

3920 

No... 

Dry... 

8 

6 

900 

Rear. 

3 

IH 

2H 

4H 

IH 

i 


*  Self -contained  motor  plow. 
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Current  Specifications  Indicate  Great 
Diversity  in  Airplane  Design 

Aeronautic  industry  is  still  too  young  and  variety  of  uses  too  great  for 
standardization  or  concentration  on  production  of  a  few  types.  About  half 
American  planes  listed  are  for  commercial  or  passenger  carrying  pur- 
poses and  twenty  per  cent  are  sport  planes.    Others  mostly  military  types. 


THERE  is  such  great  diversity  in  the  design  of  mod- 
ern airplanes  that  it  is  difficult  to  discover  any 
marked  trends  by  comparing  the  specifications 
given  herewith  with  those  published  in  these  columns 
in  former  years.  It  is  therefore  easy  to  conclude  that 
the  aeronautic  industry  is  far  from  settling  down  to  the 
production  of  relatively  standardized  vehicles.  In  fact, 
aside  from  the  production  of  an  occasional  sporting 
plane  or  one  designed  for  some  special  character  of  serv- 
ice, and  a  few  for  passenger  carrying  purposes,  there  is 
but  little  business  outside  that  placed  with  a  few  con- 
cerns by  the  Government. 

Of  the  31  American  planes  listed  in  the  accompany- 
ing table  of  specifications,  about  half  are  intended  for 
commercial  and  passenger  service.  Of  these  one,  an 
experimental  type,  is  designed  for  carrying  27  passen- 
gers, one  twelve  passengers,  one  six  and  the  others 
from  two  to  five,  including  the  crew.  Forty  per 
cent  of  the  remainder  (20  per  cent  of  the  total) 
listed  are  sporting  types,  and  the  others  are  mostly 
military  types  designed  by  or  for  the  Government 
and  built  by  it  in  some  instances.  The  largest  of 
the  American  machines  are  designed  to  carry  a  use- 
ful load  of  about  5000  lbs.,  and  the  fastest,  according  to 
the  figures  given,  are  the  two  Curtiss  machines.  One 
of  these,  in  fact,  holds  the  speed  record  for  a  closed 
course,  having  won  the  Pulitzer  Trophy  last  November 
when  it  flew  150  miles  at  an  average  speed  of  176.3  miles 


per  hour.  It  is  interesting  to  note  that  the  weight  of 
the  American  machines  varies  from  5.24  lb.  per  hp.  for 
the  high  speed  machines  to  over  20  lb.  for  some  of  the 
slower  and  larger  machines.  On  the  other  hand  the 
wing  loading  varies  from  5  lb.  per  sq.  ft.  to  13.75  lb. 

Nearly  all  of  the  American  machines  are  fitted  with 
water-cooled  engines. 

The  European  airplanes  listed  are  of  an  even  greater 
diversity  of  design  than  the  American  machines.  They 
range  from  the  giant  Caproni,  designed  to  carrj-  100  per- 
sons, down  to  the  single  seaters.  There  are  several  ma- 
chines designed  to  carry  from  10  to  25  persons,  among 
the  largest  of  these  being  the  Handley-Page,  Morane- 
Saulnier,  Breguet,  Vickers-Vimy  and  Fiat. 

Weights  per  hp.  vary  from  5.1  lb.  for  the  Hanriot- 
Dupont  (which  is  the  fastest,  according  to  the  figures 
given,  of  all  the  machines  listed)  to  25.3,  while  wing 
loadings  vary  from  20.6  to  5.8  lb.  per  sq.  ft.  Of  all  the 
machines  listed  the  Breguet  and  the  P.R.B.,  an  Italian 
plane,  are  credited  with  the  largest  range  of  action,  each 
of  these  being  capable  of  flying  1000  miles  at  high  speed, 
without  stop. 

The  airplane  industry  suffered  more  acutely  from  the 
industrial  depression  of  1921  than  any  other  unit  of  the 
automotive  industry.  Conditions  have  been  such  during 
the  past  year  that  production  has  been  practically  at  a 
standstill  so  far  as  many  manufacturers  are  concerned.  An 
upward  swing  is  expected,  however,  during  1922. 


Specifications  of  American  Aircraft  Engines  1921-1922 

(Compiled  for  Automotive  Industries  by  A.  &  D.  R.  Black) 


Name  and 
Model 


Aeromarine.  .    .U-6-D 
Aeromarine.  .      U-S-D 

Curtiss CD-12 

Curtiss C-G 

Hall-Scott U4 

Hall-Scott U6 

Lawrence L-4 

Lawrence J-1 

Packard 825 

Packard 1237 

Packard 2025 

Steel  Prod.Rausie  E-6 
Union 3-6 

War  Dept W 

Wright E-2 

Wright H-3 


No. 


CYLINDER  DATA 


Arrgt. 


Vert... 
V-60°.. 
V-60°. . 
Vert... 
Vert... 
Vert.  . . 
Radial . 

Radial. 

V-60°.. 
V-60°. . 
V-60°.  . 
Vert .  . 
Vert.  . . 

W 

V-90°.  . 
V-90°.. 


Cool- 
ing 


Bore 


Hi' 

5' 

5' 

4M' 

4H' 

5' 
5' 

5H' 

5' 

4H' 


t.724 
5.512 


Strok< 


6V2' 

Wi' 

6' 

6* 

7' 

V 

5^' 

5H' 

5'4' 
5!<i' 
6H' 
6' 

63-2' 


118 
906 


Piston 
Displ. 

Cu. 

Ins. 


552.48 

736.67 

1145.0 

573.0 

549.68 

824.67 

225.0 

787.5 

825.0 

12,37.0 

2025.0 

707.0 

691.0 


718.9 
1120.4 


RATING 


B.H.P. 


152 
195 
385 
160 
125 
200 
62 

220 

230 
350 
582 
175 
125 
App. 
700 
190 
325 


Crank 
R.P.M. 


1750 
1750 
2000 
1750 
1700 
1700 
1820 

1800 

1800 
1800 
1800 
1650 
1400 

1700 
1800 
1800 


Approx 

Gals. 

Gas 

per 

Hour 


12.95 
14.2 
32.1 
13.3 
12.0 
19.0 
5.25 

18.7 

18.5 
30.0 
51.0 
14.5 
11.0 


15.0 
26.7 


CONSUMPTION 

PER  B.H.P.  HR 

IN  LBS. 


Gas 


.509 

.471 

.5 

.50 

.57 

.55 

.5 


.48 
.51 
.52 
.50 
.56 

Gene 
.48 
.50 


Oil 


.031 
.011 
.015 
.015 
.029 
.029 
.03 

.03 

.03 

.03 

.03 

.038 

.018 

ral  D 
02 
02 


Tota 


.54 

.482 
.515 
.515 
.599 
.579 
.53 

.53 

.51 

.54 

.55 

.538 

.578 

ataN 
50 
52 


WEIGHT  IN 
LBS. 


Dry 
Eng. 


518 

554 
700 
420 
380 
530 
160 

425 

550 
740 

1120 
540 

496{ 

otR 
480 
625 


Jacket 
Water 


27 

36 

38 

19 

lO'i 

16 


23 
39 
51 
25 


elcased 
45 
58 


Total 


545 

590 
738 
439 
3903i 
546 
160 

425 

573 

779 

1171 

565 


ForP 
525 
683 


Brake 
M.E.P 

Lbs. 
Sq.  In. 


124.0 

124.0 
135.0 
128.0 
112.9 
112.9 
120.0 

123.0 

125.0 
124.0 
126.0 
119.0 
109.0 

ubiicati 
116.4 
127.0 


Com- 
pres- 
sion 
Ratio 


5.0 

5.5 
6.5 
5.5 
5.5 
5.5 

on 
5.5 
5.5 


Carbu- 
retor 


Zenith... 

Zenith.  . 

B&BorZ, 

Zenith.  . 

Stmbg. 

Stmbg... 

Stmbg... 

Stmbg.. . 

Pack.... 
Pack... 
Pack... 
Stmbg. . . 
Zenith... 


stmbg.. 
Stmbg.. 


Igni- 
tion 


Dixie. 
Dixie. 
Berk.. 
Berk.. 
Delco. 
Delco. 
Dixie. 

Dixie. 

Mag. . 
Mag.. 
Mag . . 
Dixie. 
Philb. 


Dixie . 
Dixie. 


INSTALLATION   DIMENSIONS 
IN  INCHES 


OTeraU 


Length 


61?i 

52^^ 

58^ 

57'4 

52 

65 

22'^ 

Dia. 

36 

507s 

63'4 

725.^ 

60 

69.>i 


49^ 
5P4 


Height 


40A 
34A 
371-5 

40'; 

4ij; 

44 

355^ 
Dia. 
43.4 

38  H 

3Stt 

451; 

47 

531; 


34»8 
39»i 


Width 


2314' 
32»4- 

2814 

23H 

22 

I8I4 

35U 

Dia. 

«H 

27J4' 
27^4 

31>4 

23ii2 
24 


33rt 
38»i 


Height{Center 
AboTei     to 
Eng.  I  Center 
Bed    i     of 
Beds 


1\H 

2U'. 

■:4H 

20^4 
20 1 3 


22H 

22  H 
26,\ 
30 
3OI4 


18»4' 

23>i 


14 

13^ 

15»4 

15'* 

16 

16 

Flmnge 
19W 
B.C. 
UVa 
144 
17^ 
15»j 

16 


13A 
14A 
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Specifications  of  American  and 


(Compiled  for  Automotive  In 


GENERAL 

ENGINE 

WING  AND  TAIL  DATA 

Nationality  Make 
and  Model 

Type 

Use 

Over-all 
Dimensons 

Crew 

and 

Pass. 

Angle  of 
Incidence 

Chord 

Span 

Length, 
Ft.-In. 

Height, 
Ft.-In. 

Width, 
Ft.-In. 

No. 

Make 

Total        1 
H.P. 

Jpper 
deg. 

Lower 
deg. 

Upper, 
Ft.-In. 

Lower, 
Ft.-In. 

Upper, 
Ft.-In. 

Lower, 
Ft.-ln. 

AMERICAN 

Aeromarine 40-U 

Aeromarine 44-11 

PBBoat 

PBBoat 

PBBoat 

TBBoat 

PBBoat 

TB  Land 

TBLand 

TB  Land 

TBLand 

TBLand 

TTLand 

PA 

PA 

PA 

C 

c 

28-11 A 
28-11^ 
28-11 A 
49-  4 

38-  6 

39-  6 
23-  0 

32-  6 

27-  4 

28-  0 
19-  3 

20-  m 

36-1034 
23-  OM 

18-  0 

21-  6 

19-  0 

29-  0 

43- 7A 
16-10 
27-  0 

41-'2' 

33-  m 

25-  6 

30-  2 
30-  2H 

19- OM 
46-10 

14-  4 

25-  0 
19-  0 
17-10 

18-  6 

22-5 
18-  2 

42-  0 

43-  0 

39-  0 
36-  1 

21-  0 
64-  0 
33  -3 
39-  0 
16-  9 

29-3 

32-10 
58-  0 
33-  6 
32-  4 
42-  8 

28-10 
24-  9 
33-10 

44-  6 

46-0 
8C-  8 
43-0 

24-7 

12-  7 
12-  7 
12-  7 
18-  9 
14-  7 
12-  3 
8-  0 

10-  Wi 
10-10 

10-  9H 
8-  6 
8-11 

14-  0 
9-11 

6-  6 

7-'6' 

8-  0 

15-6^ 

7-  1 

11-  7 

9-  4 
18-  0 

14-3 

9-9M 

11-  2 
11-  5 

7-  8 
14-  7 

9-  7 
6-  8 

8-  0 

9-  7 

8-  6 

11-  0 

13-  6 

14-  6 

23-0 

9-  0 

10-  2 
8-  4 

i2-'2 

14-10 
22-0 

15-  1 

12-  4 

13-  3 

11-  2 
9-5 

10-  6 

14-  6 

16-10 
16-5 
14-  0 

48-  6 
48-  6 
48-  6 
103-9 
74-  0 
57-  0 
29-10 
Folded 
22-  0 
43-11 
35-11 

20-  0 
22-  8 
15-5 
32-  7 
24-  0 

35-  2 
26-  3 

43-  0 
Folded 

37-10 
24-  2 

44-  7 
39-  0 
74-  0 

65-  6 

39- 4A 

45-11 
48-  8 

21-  9 
Folded 
9-8 

71-5 
29-  0 

17-  3 

36-  0 
35-5 
23-  8 

18-  6 

26-  3 
25-  6 
54-0 
54-  0 

50-  0 

46-  1 

23-  0 
126-  6 

47-  0 
57-  0 

27-  4 

40-0 

48-0 
112-  0 
50-  0 
47-  8 
68-  0 

45-3 

23-  8 
52-  6 
62-  0 

83-  7 
136-0 
68-  6 

33-  4 

2 
3 
2 

12 
6 
2 
2 

5 

3 

2 
1 

1 
4 
2 

1 

2 
2 
5 

3 
1 
3 
5 
27 

3 

2 

2 
1 
1 

2 

3 

1 

2 
2 

1 

2 
1 

10 
14 

9 
2 

1 

25 
6 

10 
2 

"2 

3 
5 
5 
2 
8-12 

6 
3 
6 

2 

12 

"e' 
2 

2 
2 

1 

1 
1 

1 

1 

2 

1 

1 

1 
1 
1 

1 

2 

1 

1 

1 
1 

1 
1 

1 
4 
1 
1 
1 
1 
1 

1 
2 
1 
1 
2 

1 

1 
1 

1 

2 
3 
3 

1 

.Aeromarine,  U-6-D 

.Aeromarine,  U-6-D 

Aeromarine,  U-8-D 

Liberty,  C 

130 
130 
180 
700 
350 
400 
60 

180 
190 
150 
435 
405 
840 
170 
20 

170 

60 

400 

840 
60 

'igo 

800 
800 

300 

400 

400 

90 

60 

800 
90 

35 

230 

40 

220 

300 

....      De 

80 
450 
450 
450 

360 
360 

450 
1400 
300 
450 
60 
450 
450 

450 

1200 
450 

360         ' 
900 

220 
185 
230 
360 

800 

1500 

390 

130 

3^ 
3H 
iVs 
4 

0 

4 

'2" 

4 

4 

2 

2 

2 

2" 
2 

m 
3 

3 

2 

4 

tails 
0.5 

3 

3 
5 
6 
1.25 

2 
2 
3 
4 
4 
0 

4 

T 

4 

2 

2 
2 

'2" 
2 

VA 
IH 

3 

2 

2 
0 

3}^ 

withheld 
5.5 

3 

3 

5 

6 

4.25 

6-  3 
6-  3 
6-  3 
8-  0 
6-  3 
7-3 

4-  0 

5-  6 

6-  0 

6-  4 

4^'6 

7-  0 

5-  8 
4-  0 

6-  0 

4-  0 

8-  0 

7-11 
3-3 
6-  0 

5-  0 
10-  6 

6-  8 

5-  6 

5-  9 
5-  6 
5-  6 

4-  3 

7-10 
4-  6 

3-3 

5-  6 
4-  2 
4-  3 

3-  3 

by  Eng. 

4-  0 

4-  6 
6-10 

12-4 
Tapered 

6-  6 

5-  6 

4-  9 
13  -0 

Tapered 
Tapered 

5-  3 
Det 

6-9 

7-  0 
10-  6 

7-  1 
5-  6 

10-  6 

8-  4 

i6-'4 

9-  6 
31-0  Tap 

6-  3 
6-3 
6-  3 
8-  0 

6-  3 

7-  3 
4-0 

5-  6 
6-0 

6-  4 

4^'6 

7-  0 

5-  8 
4-  0 

4-  0 

4-  0 

7-11 
3-3 

5-'6 
10-  6 

6-  8 

5-  6 

5-  9 
5-  6 

4-  3 

7-10 
4-  6 

3-3 
4-11 
"3-3 

3-  3 

Authorit 

4-0 

4-  6 
6-10 

6-  6 

5-  6 

4-  9 
13-  0 

ails 
5-9 

7-  0 
10-  6 

7-  1 

5-  6 
10-  6 

9-  6 

48-  6 
48-  6 

48-  6 
103-  9 

74-  0 
57-  0 
29-10 

49-  1 
43-11 
35-11 

20-  0 
22-  8 
51-  6 
32-  7 
24-  0 

35-  2 
26-  3 
43-  0 

74-2 
24-  2 

.39^  "6 
74-  0 

65-  6 

39- 4^ 

45-11 

48-  8 

21-  9 

27-11 

71-  5 
29-  0 

17-  3 

36-  0 
35-  5 
23-  8 

18-  6 

ies 

26-3 
25-  6 
54-  0 
54-  0 

50-  0 

46-  1 

23-  0 
126-  6 

47-  0 
57-  0 
27-  4 

Withhcl 
40-0 

48-  0 
112-  0 

50-  0 
47-  8 
68-  0 

45-  3 
23-  8 
52-  6 
62-  0 

83-  7 

136-  0 

68-  6 

33-  4 

37-  6 
37-  6 
37-  6 

Aeromarine 75 

Aeromarine 80 

Aerial  Transport VBL-1 

**Bethlehem Baco  Skylark 

Barnhardt BT-15 

Coi-Klemin,Mercede!-Standard 
roT.KUmin                  DH-6  Benz 

74-  4 

Liberty  C     

C 

52-  0 

SP 

c 

PA 

PA 

SP 

SP 

AP 

Trn.  ... 
SP 

Trn 

PA 

PA 

B 

MS 

C 

PA 

E&C... 

kl 

Lawrence       

29-10 

Curtis?,  OX-5 

49-  1 

31-  0 

Benz  

35-11 

Curtiss,  C-12 

20-  0 

**Curtiss Navy  Racer 

Davlnn-Wriirht                           FP-2 

TBLand 

TB  Seaplane 

TBLand 

TBLand 

TBLand 

TBLand 

PMBoat 

TB  Land 

TB  Seaplane 

TBLand 

TB  Land 

TBLand 

PTLand 

Curtiss,  CD-12 

22-  8 

Liberty,  A 

51-  5 

Elias                                              TA-1 

A-B-C  Wasp 

32-  7 

Heath   E  B                         

Heath 

Huff-Daland                  TA-2 

-A-B-C  Wasp 

35-  2 

26-  3 

Liberty 

Martin   Glen  L                      MB-2 

Liberty 

74-  2 

Lawrence 

2-4  2 

Nebraska               

Hispano-Suiza 

Wright,  E.2 

39-  0 

Remington-Burnelli RB 

War  Deoartment              . .  .  GA-1 

Liberty 

74-  0 

Liberty 

65-  6 

War  Department XBIA 

War  Department USD9A 

Wittemann                          DHM2 

TBLand 

TBLand 

TBLand 

TMLand 

TBLand 

TBLand 

TBLand 

TBLand 

TBLand 

TMLand 

TBLand 

TBLand 

TB  Land 

TB  Seaplane  .... 

TBLand 

TBLand 

TMLand 

TBLand 

TB  Seaplane 

TBLand 

2T2  PBLand.   .. 

TMLand 

TMLand 

TMLand   

TB  Seaplane 

TB  Amphibian... 

TBBoat 

TBBoat 

PBBoatAmphib. . 

PBLand 

TBLand 

TMLand 

TB  Land 

TM  Land 

TM  Seaplane.... 

TBLand 

TM        .... 

0 

0 

M 

SP 

PA 

B 

SP 

SP 

F 

SP 

SP 

SP 

DB 

SP 

SP 

c 

c 

?::::::: 

R 

C 

C 

C 

S 

S 

F 

N 

0 

CorN.. 
Trn.... 
A 

C 

C 

C 

F 

C 

R 

Wright-Hispano  

39-  4A: 

Liberty 

45-11 

Liberty .        

48- S 

**Waterman 0X5 

**Longren 

Martin.  Glenn  L GMB 

Curtiss,  OX-5 

Anzani 

21-11 

Liberty 

71-  5 

Rogers  Const TAD-1 

AUSTRIAN 
W.  K.  F.  Co.— Sport-Plane 

Curtiss,  OX-5 

29-  0 

Haacke 

17-  3 

Aviatik  Co  — Phoenix 

Hiero       . .            ... 

28-  2 

Avia  Co.— B.  H 

Aero  Co.— AE-2.01   

Hispano-Suiza    

22-  6 

BELGIAN 
Droesbeke  Co. — Droesbeke. . . . 

Hispano  Suiza 

18-  6 

BRITISH 

Armstrong — Siddeley \ 

Whitworth — Sinaia J 

A.  V.  Roe — Antarctic 

Siddeley-Tigers 

La  Rhone         

24-  0 

A.  V.  Roe — Avro-Lion 

Napier-Lion 

24-  6 

Bristol  Co. — Bristol  Commercial 

Napier -Lion 

54-  0 

Napier-Lion 

DeHaviland  Co— DH-32 

Rolls-Royce  

50-  0 

Fairey  Co. — Fairey  lU-D 

Gloucestershire  Co — Mars  1  or 
Bamel               

Rolls-Royce  Eagle 

46-  1 
23-  0 

Handley-Page  Co.— V-1500   . . . 
HandasydeCo. — '300-Moneplane 

Rolls-Royce  Eagle 

Hispano-Suiza 

126-6 

Napier-Lion 

F.  H.  Lowe  Co. — Marlburian. . . 

Gnome 

Napier-Lion   

d 

Sage  Co.— Sage  No.  10 

Cosmos  Jupiter 

26-  3 

Supermarine  Co. — Seal — ^MK  11 

48-  0 

Vickers— Saunders  Valentia 

Vickers— Viking  MK-IV 

Rolls-Royce  Condor 

56"o 

47-  g 

Vickers — Vimy  Ambulance 

Napier-Lion 

68-  0 

DUTCH 
N.  A.  V.  C— N.  A.  V.-6 

Benz 

Netherlands     Fokker  C-II 

B.  M.  W 

Netherlands— Fokker  F-III 

Siddelev  Puma 

Van  Berkel-W.  B 

Rolls-Royce  Eagle 

Bugatti 

FRENCH 
Breguet — Leviathan  XX.  ...... 

83-  7 

Buscaylel  Co.— Amphibian 

Clerget 

TB  Seaplane 

TB  Land 

68-  6 

Caudron — C— 60 

Clergct    

31-  4 

ABBRKVIATIONS— 

•— EMtlmatw: 
A — Ambulance 
AT — Attack 


B-  -Horablng 
C — Commercial 
DB— Day    Bombing 


E — Experimental 
F — Fighting 
Li — ^Lower 


M— Muil    Carrier 
Ms — Messenger 
N — Naval 


P— Pusher 

P.V — Passenger 

PB — Pusher   Biplane 


Taken   from    published   data.      All   other   dcla   regarding  American   planes   supplied  by  mnnufacturera. 


Specifications 


AUTOMOTIVE     INDUSTRIES 

Tilt:  AUTOMOBILE 
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Foreign  Airplanes  1921-1922. 


dustries  by  A.  &  D.  R.  Black) 


WING  AND  TAIL  DATA 

WEIGHT  IN  LBS. 

PERFORMANCE 

Areas  in  Square  Feet 

Sweep- 

Dihe- 

Gas 

Useful    Lbs. 

Lbs. 

High  SpeeJ 

Uw 

aimb 

Scrriec 

•r 

Range 
at 

Wing 

t 

Non- 

High 

Total 

Ailer- 

Sta- 

Ele- 

Vert. 

Rud- 

skid 

Gap 

Stagger 

back 

dral 

and 

Usefu 

1   Total 

% 

per 

per 

Alt. 

Speed 

Crilinf 

—Ail' 

1      ons 

bilize 

r  vator 

s     Fin. 

der 

Plane 

!  Ft.- In 

In. 

deg. 

deg. 

Empt 

,     Oil 

Load 

Gross 

Gross 

H.P. 

Sq.  Ft 

M.P.H. 

Feet 

M.P.H 

.   Mins 

Feet 

(Fttt) 

'M.'Iei 

SO'i 

[   58.0 

39.0 

25.6 

15.0 

17.5 

None. 

.    6-  6 

8 

None.  . 

2 

2,16 

27? 

i       638    2,799    22.8 

21.5 

5.55 

76  0 

SI, 

44  0 

10  0 

2,400      .... 

50^ 

58.0 

•39.0 

25.6 

15.0 

17.5 

None. 

6-  6 

8 

None. . 

2 

2,245       282 

82 

3,067|  26.8 

23.6 

6.1 

73  5 

RI, 

50.0 

10. 0 

2,500      .... 

200 
300 
340 
570 
450 

SO'i 

58.0 

39.0 

25.6 

15,0 

17.5 

None. 

6-  6 

12 

None.  . 

2 

2,240       47 

93 

3,27; 

)    28.4 

18.2 

6.5 

87.8 

SI, 

52.2 

10  0 

3,500 

1,39- 

119.0 

120.9 

53.3 

34.7 

33.5 

31.1 

8-lOJ 

None.  . 

None. .  . 

VA 

8,456    1,58' 

4,36- 

'  12,82.' 

!    .34.0 

18.3 

9.2 

85.0 

RT, 

50.0 

. 

8or 

105.5 

54.8 

45.6 

19.6 

27  0 

16.0 

7-  6^ 

None .  . . 

None.  . . 

2 

4,300    1,02C 

2,10( 

6,50( 

)    .32.3 

19.7 

8.09 

91.0 

RI, 

51  0 

10  0 

2, .500 

74£ 

85.0 

68.0 

44.0 

8.8 

23.5 

None. 

7-  3 

None.  .  . 

None. . . 

VA 

3,46C 

)       96f 

3,32C 

6,78C 

)    49.0 

16.9 

9.05 

102.0 

RL 

48H 

6  0 

3,000    10.000 

21' 

5-  0 

20 

PA 

70( 



60( 

1,.30C 

46.0 

19.3 

5  0 

90  0 

SL 

33.0 
40.0 

1  0 

m 
3,00c 

)    18,000 
>    10,000 

52e 



80.0 

36.0 

23.0 

10.3 

19.0 

None. 

6-  8 

None.  .  . 

None.  .  . 

None.  .  . 

2,61] 

54C 

1,420' 

4,03n 

.35.2 

22.4 

7.67 

90.0 

SI, 

10.0 

1 

1      40.5 

42S 

42.0 

24.0 

22.0 

4.0 

10.0 

None. 

6-  0 

5 

IH 

1,815 

210 

735 

2,55C 

29.0 

13.4 

5.9 

93.0 

RL 

35.0 

21.0 

10,00f 

15.000 

Ifi5 

43e 

76.0 

36.0 

26.0 

5.0 

12.0 

None. 

5-  81 

None. .  . 

None.  .  . 

2 

1,695 

210 

555 

2,05C 

27.0 

13.65 

4.7 

85.0 

SL 

.30.0 

20.0 

10,00c 

16.500 

200 

175 

None. 
None. 
None. 

4-0 
7-8^ 

None.  .  . 

15 
None.  . . 

None.  . 

2,406 
2,165 
7,588 

19^86 
24.5 

5.53 
5.24 
9.02 

13.75 

12.5 

11.35 

Est  196.C 
Est  190.C 
Est  120.C 

SL 
SL 
SL 

70.0 
70.0 
63.0 

228 

186 

18.0 
88.0 

12.6 
53.8 

9.2 
29.0 

4.8 
20.8 

4.8 
28.7 

None.  . . 

1,735 
5,726 

"916 

430 
1,862 

668 

None.  .  . 

2 

10.0 

5,00c 

18.000 

'.50 

337 

5-  8 

None 

2 

1,447 

21( 

615 

2,062 

29  8 

14  75 

6  I 

97  0 

SL 

16H 
1.0 

10,00c 
soc 

16,000 
5.000 

165 

20.0 

5.0 

7.0 

2.5 

4.0 

None. 

4-  0 

15 

None.  .  . 

IJ^low 

350 

45 

200 

550 

51.0 

27.5 

3  25 

60  0 

2,0OC 

29.0 

145 
55 

78.5 

10,00( 

31? 

2>^!ow 
2 

1,.386 

242 

60'' 

1,98? 

30  3 

14  2 

6  25 

85  6 

SL 

2914 
60.0 

10,000 
12,000 

11.700 
10.000 

256 
150 

200 

30.0 

14.0 

12.0 

3.0 

6.0 

None. 

4-  6 

None. .  . 

600 

60 

400 

1,000 

40  0 

16.66 

5  0 

76.0 

SL 

.35.0 

33C 

22.0 

23.5 

19.0 

24.0 

16.5 

2,20C 

39C 

96C 

3,55C 

38  0 

8.5 

10.7 

135  0 

19  500 

50.0 
60.0 

10  0 

10,000 

4.000 

22.000 
9.000 

1,121 

130.0 

62.25 

43.2 

17.6 

38.5 

None. 

8-  6 

None.  .  . 

None. .  . 

2  low 

7,057 

1,965 

5,018 

12,075 

41.5 

14.4 

10.76 

100.0 

RL 

10.0 

450 

150 

16.0 

12.0 

7.0 

None. . 

6.0 

5.0 

3-  6 

None.  .  . 

None. . . 

None. . . 

685 

75 

265 

950 

28.0 

15.83 

6.33 

80.0 

SL 

240 

358 

40.0 

27.7 

23.1 

4.7 

11.8 

None.. 

5-  3 

14M 

None.  .  . 

None. . . 

1,847 

978 

2,825 

34.5 

15.7 

7.3 

110  0 

SL 

49.0 

23  0 

10,000 

*2ft4 

1,323 

124.0 

50.0 

104.0 

25.0 

48.0 

None.. 

10-  9 

None.  .  . 

4 

VA 
0 

9,040 

2,130 

5,000 

10,170 

32.0 

22.0 

12.0 

115.0 
95.0 

SL 
8,000 

48.0 

10.0 

5,000 

14,000 

630 

1  016 

5-  0 

None 

VA 
3 

7,532 

675 

2  20S 

9,740 

22.7 

11  0 

9  6 

ifi'i  n 

SL 
10,000 

22.8 

8,000 

9,600 

183 

126.0 

405  6 

5-  5 

18 

S'A 

2,010 

341 

984 

2,994 

32.8 

8  85 

7  4 

133.0 
117.6 

SL 
10,000 

10.0 

10,000 

20,900 



319 

514 

6-  U 

13H 
9 

2 

2,815 
3,060 

933 

1  507 

4  3''2 

.34.8 
38.8 

9  9 

8  4 

19fi   0 

SL 
SL 

13.25 

9?^ 

10,000 
8,000 

18,700 
15.600 

S55 

426 

500 

73.2 

37.2 

23.6 

5.6 

15.8 

None.. 

6-  0 

None.  .  . 

3 

903 

1,940 

5,000 

12.5 

10.0 

122  0 

'56!6' 

112 

16.0 
19.1 

12.0 
13.5 

10.0 
11.4 

1.5 

2.6 

5.0 
5.6 

None. . 

None. .  . 

None.  . . 
3 

885 
550 

86 

245 
500 

1,1.30 
1,050 

21.7 
47.5 

12.5 
17.5 

11.1 
5.55 

130.0 

SL 

60.0 

189 

None. . 

None. . . 

None.  .  . 

96.2 

10,000 

1,070 

8-4 
5-  0 

None 

None. . . 
2 

6,702 
1,142 

1,415 
142 

2,483 
573 

9,185 
1,815 

27.2 
20.0 

11.45 
19.7 

8.6 

7.2 

106  0 
85.0 

SL 
SL 

44^6 

22.6 
21.0 

10,000 
5,000 

12.600 
8.000 

450 

252 

36.0 

19.0 

17.0 

5.0 

9.0 

None.. 

15 

None. . . 

101 

6.0 

8.0 

4.5 

3.0 

3.5 

None 

3-4 

21 

None 

/UO 
\L2 

150 

740 

21  0 

7.4 

81.0 

SL 

400 

247 

17.2 

12.9 

7.5 

None 

5-3 

22 

None 

1,800 

280 

930 

2,7.30 

34.0 

11.9 

11  0 

113.0 

SL 

20  5 

10.000 

.300 

116.2 

None 

None 

Tanered 

582 

90 

430 

1,012 

42.5 

25.3 

8.7 

70.0 

SL 

10.0 

3,. 300 

250 

172.2 

None 

4-3 

8 

None 

U-1 
\L-2 

1,200 

710 

1,910 

32.0 

8.7 

11  1 

136.0 

SL 

.... 

122 

None 
None 

4-3 

14 

None 

None 
None 

1,410 

520 

1.930 

26.9 

6.4 

16.0 

177.0 

SL 

68 

23.000 

.... 

184.5 

14.5 

7.0 

7.5 

None 
None 

4-3 
4-6 

18 
None 

None 
None 

2  5 
U-0 

1,000 

160 

600 
Detail 

1,600 

s    Wit 

37.5 

hheld 

20.0 

8.7 

90.0 

SL 

43 

15.0 

5.000 

350 

672 

None 

5-9 

None 

None 

L-3 

3,900 

800 

2,900 

6,800 

42.6 

15.1 

10.1 

122.0 

SL 

22.0 

10,000 

13.500 

400 

440 

54.0 

31.6 

9.0 

16.2 

None 

Tapered 

Tapered 

4,350 

3,150 

7,500 

42.0 

16.7 

17.1 

681 

23.0 

56.0 

24.2 

6.4 

18.0 

None 

6-10 

None 

None 

3 

3,412 

800 

2,326 

5,7.38 

40.0 

15.9 

9.3 

110.0 

SL 

27.5 

10.000 

14.000 

400 

600 

27.2 

19.2 

9.0 

14.5 

None 

5-7 

None 

3.990 

825 

1,060 

5,050 

21.0 

14.0 

10.0 

110.0 

SL 

6.7 

5,000 

17,000 

500 

205 

None 

4-9 

16 

None 

1,890 

425 

610 

2,500 

24.4 

5  5 

12  2 

163.0 

SL 

320 

3,220 

None 

15-0 

None 

None 

15,800 

7,800 

12,200 

28.000 

43.5 

20.0 

8.7 

100.0 

SL 

50 

8.0 

5.000 

900 

375 

None 

Tapered 

None 

2,450 

750 

1,750 

4,200 

41.6 

14.0 

11.2 

112.0 

SL 

45 

5.0 

3.000 

15,000 

500 

540 

None 

Tapered 

None 

4,100 

900 

2,900 

7,000 

41  5 

15.5 

13.0 

125.0 

SL 

45 

5  0 

3,000 

15.000 

450 

107 

18.6 

8.8 

9.8 

1.8 

4.6 

■^Jone 

None 

2.5 

450 

100.0 

SL 

33 

240 

bv 

Englis 

h    Au 

thoriti 

es 

^one 

None 

390 

31.0 

46.0 

28.0 

12.5 

8.5 

None 

6-0 

22 

None 

2 

110.0 

SL 

10.0 

10,000 

16.500 

400 

644 

*^one 

None 

3 

1,790 

104.0 

SL 

45 

520 

2,000 

Yes 

10-0 

None 

1.5 

10,5,50 

4,400 

7,750 

18,, 300 

42.4 

15.3 

9.1 

110.0 

6,000 

9.5 

6.660 

800 

636 

35.6 

25.0 

ii.o 

14.0 

None 

7-7 

None 

None 

J-0   L-5 

3,740 

650 

1,9.35 

5,675 

34.1 

12.6 

8.9 

lis  0 

SL 

50 

3.3 

3.000 

17.000 

480 

488 

69.6 

52.0 

29.0 

2.6 

13.0 

^one 

6-1 

None 

None 

4 

2,950 

335 

695 

3,6-»5 

19.0 

10  1 

7.5 

100.0 

SL 

45 

8.2 

6,000 

13,000 

200 

1,330 

24.2 

11.4 

63.0 

27.0 

21.5 

None 

10-0 

None 

None 

4 

7,800 

1,340 

4,070 

11,870 

34.3 

13.2 

8.9 

109.0 

6,500 

50 

10  0 

6,500 

545 

395 

.... 

•Jone 

Papered   ' 

Papered 

2,640 

400 

1,100 

3,740 

29.4 

17.0 

9.5 

100.0 

SL 

450 

290 

.... 

"^lone 

None 

1,820 

300 

780 

2,600 

30.0 

14  0 

9.0 

115  0 

SL 

45 

5.6 

3.300 

450 

473 

.30.5 

21.6 

25.8 

14.0 

.... 

S^one 
Vone 

rafxired 
None 

Papered 
2.0 

2,815 

700 
1,170 

1.705 
2,100 

4,520 

37.7 

19.7 

9.6 

105.0 
112.0 

SL 
SI, 

■56 

i7.0 

6.'806 

V2,m 

500 
940 

1.500 

77.0 

88.6 

44.0 

21.5    1 

STone 

1-8 

None 

3.5 

4.0 

5,720 

3,300 

8.180 

3,900 

58.8 

17.4 

9.3 

ns.o 

SL 

55 

20.0 

6.500 

14.800 

1.000 

3,120 

....    1 

^one 

'aiwred   ' 

Papered 
fU-0 
\L-3 

fu-o 

4,100 

....     1 

2,300  ; 

>6.400 

46.5 

17.6 

8.5 

no.o 

SL 

.... 

18.700 

.... 

954 

....    1 

'^one 

None 

None 

800 

6,750 

17.3 

7.1 

80.0 

SL 

.... 

330 

270 

.... 

....    I 

•Jone 

None 

None 

1,110 

790 

1,900 

41.5 

14.6 

7.0 

•  •  •   • 

1 

1 

lL-2.5 

1 

PM — Pusher   Monoplane 
PT— Pusher   Triplane 
R — Racer 


S — Scout   or   Pursuit 

Sp — Sport 

STP— Scout    Torpedo    Plane 


Trn — Training 
Tap — Tapered 
T — Tractor 


TB — Timtor    Biplane 
TSI — 'ri-;n'tor    Monoplane 
TT — l>actor    Triplane 


TP — Tori>edo   Plane 
TF — Trench  Fighter 
U — Upper 
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Specifications  of  American  and  For 


Nationality,  Make 
and  Model 


FRENCH  (Concluded) 
Ernoul— F.  A.  T.  M— A-2. 
Hanriot-Dupont— HD-Z2 . . 
Farman — Levy 


Latham — Multi-Engine. . . 
Nieuport  Delage — 3i)-T. . . 
Delage— Se..  Qui-Plan  . . . 
S.  P.  A.  D.— S-33  Berline 


Morane  Saulnier  —  Cantilever 

Monoplane 

Monge — Monge  Monoplane  — 

Monge — Monge  Biplane 

Potei— VIIIR 

Potez— IX 


Potei— X 

Spad — Spad  Navy. 
Wibault— 3-C-l.... 
Wibaull— 2-BN-2. 


GERMAN 

Albatros— W-IO... 

Albatros — Commercial 

Dormer — C-I 

Dornier — C-HI 

Dornier — CS-1 

Dornier — ^CS-II 

Dornier — D-I 

Dornier — Dragon  Fly 

Dornier — G-I 

Dornier — G,S-I 

Dornier — GS-Il 

Dornier — Zeppelin  Monoplane  . 
Dornier — Sport 


Haw«— F-IO TT  Und 


GENERAL 


Type 


TMLand 

TMLand 

IP  ZT  B  Boat  . 

2T-2PBBoat.. 

TBLand 

TMLand 

TBLand 


TM  Land. 
TMLand. 
TB  Land.. 
TBLand.. 
TBLand.. 


TB  Laud.. 
TBLand.. 
TMLand. 
TBLand.. 


PMBoat 

TMLand 

TBLand 

TM  Land 

TM  Seaplane... 

TMBoat 

TBLand 

TMBoat 

TMLand 

IP-IT  M  Boat.. 
IP-IT  M  Boat.  . 

TMLand 

TMBoat 


L.  F.G.— V-3A. 
L.  F.  G.— V-8. . 


L.F.  G— V-13Strella... 
L.  F.  G.— V-18SatsniU. 
LF.G— V-20Arkona.. 

L.V.  G— G-300 

Rieseler — Sport 

Sablatnig — -0-3 

Sablatnig— P-1 

Sablatnig— P-3 

S.  W.  S.— C-1 


ITALIAN 
Ansaldo— A-300-2 

Anialdo— Balilla... 


Anialdo — IX. 


Caproni — Capro-Nissimo . 


Fiat — Commercial . 

Fiat— BR 

Fiat— R-2 


Nieuporl-Macchi. — M-7 


Nieuport  Macchi. — M-9 .  . 
Nieuport  Macchi.— M-12 
Nieuport  Macchi.  -M-14 
Nieuport  Macchi. — M-IS 
Nieuport  Macchi. — M-16. 

Nieuport  Macchi. — M-18 
Nieuport  Macchi.— M-18 

P.  R.  B— P.  R.  B 

Savoia— S-8 

Savoia — S-S 

Savoia — S-12 


Savoia — S-1 3 . 
Savoia — S-1 3. 
Savoia — ■S-21 . 

Savoia — S-22 . 


PM  Boat. 
PB  Boat. 


TB  Seaplane.. 

PBBoat 

TM  Seaplane. 

TTLand 

TM  Land. . .  . 
TMLand.... 

TBLand 

TMLand.... 
TBLand 


TB  Land. 
TB  Und. 
TB  Land. 


4P-4T  Triple  Tri- 
plane  Boat 


TBLund. 
TBLand. 
TBLand. 

PBBoat. 

PB  Boat. 
PB  Boat, 
TB  Land. 
TB  Land. 
TBLand 


PB  Boat. .  . 
PB  Boat. . . 
2P-2TBoal. 
PB  Boat.  . . 
PBBoat..., 
PB  Boat. . . 


PBBoat. 
PB  Boat. 
PBBoat. 


IT-IP  Boat 


JAPANESE 

Oguri— A-2 

Itoh-Fuji-l-GO. 


TB  Land. 
TBUnd. 


Use 


F.. 
SP. 
C. 


C. 
C. 
C. 
SP. 


C. 

c. 

0.. 

c 

SP. 

v.. 
c. 
c. 

K.. 


SP. 
R.. 
SP. 


v.. 
v.. 

SP. 


Trn 
Trn 


Over-all 
Dimensions 


Length, 
Ft.-In. 


43-  0 
18-9 

59-  0 

60-  0 

20-0 
29-  9 


56-8 
23-  0 
23-  0 
19-  5 
32-  0 

40-  4 
26-  0 
27-11 
41-10 


31-10 
34-  1 
24-  5 
29-10 

33-2 

23-6 
40-0 
50-3 
54-  0 
33-0 
23-  6 

28-10 


31-0 
27-6 

35-10 
33-5 
30-2 
33-  7 
18-9 

28-  6 
29-3 

29-  4 
25-10 


28-  0 
22-  6 
28-  0 


74-  0 

43-10 
32-  3 
28-  8 

2b-  7 

30-10 
35-  4 
18-  6 
28-  2 
13-11 


32-  0 
32-  0 
59-  3 
29-  7 
32-  4 
37-  8 


27     . 
25-  ■, 

.35-  f. 


23-  0 
19-10 


Height, 
Ft.-In. 


7-10 


16-  0 

'6-8 
10-  6 


10-  5 


8-  2 
10-  7 

14-3 


6-  8 
11-  7 

8-8 
8-3 

'9-0 

'7- '5 
10-11 
14-  2 
14-  2 
U-  0 

7-  6 

12-10 


7-  8 
9-5 

12-  9 
10-10 
10-  9 
12-10 


11-  4 

10-  8 

9-  7 


9-  9 
9-  0 
9-  0 

31-  C> 

14    9 

12-  G 
10-10 

9-10 

10-  5 
12-  0 

8-  3 
10-10 

7-  0 

10-  8 

10-  8 
22-  6 

11-  0 
11-10 

12-  5 


Width, 
Ft.-ln. 


72-  0 

21-  0 

108-  6 

104-  0 
59-  0 
26-  4 
28-  4 


93-  0 
26-  3 
26-  3 
26-  3 
46-  3 

60-  2 
34-  4 
37-  5 
55-  5 


45-  9 
52-  6 
34-  6 
55-9 

55-9 

27-7 
69-  0 
69-  0 
74-0 
62-  8 
28-  2 

37-10 


47-  4 
44-  5 

57-  6 
54-0 
42-  2 
80-  4 
23-  0 
44-  7 
36-  1 
52-  6 
38-0 


36-10 
26-0 
30-  3 

loo-  0 

69-0 
50-10 
40-  5 

33-  2 

50-  0 
56-  0 
26-  7 

44-  3 
19-  8 

52-  0 
52-  0 
105-  6 

45-  1 
44-  9 
49-  5 


Crew 

and 

Pass. 


10-  4 

10-  0 

9-  7 

36-  4 
26-  () 
25-  2 

11-  6 

iUS 

8-3 

28-  a 

30-  7 

18 
1 
1 

2 


11 

2 

'  \2 


3 
1 
2 

100 
11 


2 
1 
2 
1 

3 
4 

!  3' 
>  3 
1 


.VIIBREVIATIONS— 

• — IO«tiniiit(>d 
A — Anilxiliinco 
At-  Altark 


II      lloinbiiiK 

V      <'<iinini'r('ial 

l>ll       |):iy     Itoiiibing 


ENGINE 


Make 


Salmson 

Hispano  Suiza... 
Panhard 

Salmson 

Sunbeam 

Hispano-Suiza. . . 
Salmson 

Lorraine  Dietrich 
Hispano-Suiza... 
Hispano-Suiza. .. 

Le  Rhone 

Lorraine  Dietrich 

Hispano-Suiza... 
Hispano-Suiza . . . 
Hispano-Suiza . . . 
Renault 

Mercedes 

B.  M.W 

Mercedes 

B.  M.  W 

Benz .     , 

B.  M.  W 

B.  M.  W 

Siemens-Halske. . 

B.M.  W 

Maybach 

Maybach 

Argus 

Stern 

Benz 

B.M.W 

Mercedes 

Benz 

Mercedes 

Benz 

Maybach 

Haacke 

Maybach 

Benz 

Maybach 

B.  M.  M' 

Fiat 

CurtissK-12.  .. 
S.  P.  A 

Liberty 

Fiat 

Fiat 

Fiat 

Isotta  Fraschini. 

Fiat 

\no'>M()   . 
'  1'  Hlioiie 

Fiat 

Anzani 

Isotta  Frascliiiii 
Isotta  Frascliirii 
Isdtta  Krasdiitn 
'"otla  Frascliini, 

•-"iat 

\nsaldo 

Isotta  Frascliini. 
Isotta  Fraschini. 
Ansaldo 

Isotta  Fnvfchini. 

Hispano-Suiia . . . 
Cleruet 


K — KxiMM-inipntal 
K — FlKhtlnsr 


Total 
H.P. 


460 

320 

1050 

1000 
420 
300 
250 


1110 

300 

300 

80 

370 

420 
275 
300 
600 


120 
185 
160 
185 
195 
185 
185 

60 
370 
520 
520 
240 

60 

220 


185 
120 

220 
160 
150 
520 
30 
260 
200 
260 
185 


300 
400 
220 

3200 

900 
700 
300 

250 

280 
450 
110 
280 
30 

160 
250 
1100 
260 
280 
450 

250 
250 
300 

520 


180 
120 


WING  AND  TAIL  DATA 


Angle  of 
Incidence 


Upper 
deg. 


Lower 
deg. 


3.5 


Chord 


Upper, 
Ft.-In. 


Tapered 
11-io 


9-10 
4-11 


19-  0 
Tapered 
Tapered 
4-  6 


9-  3 
7-  8 

i6-'2 


7-0 

11-  6 

5-0 

9-10 

'9-10 

"5- '5 
13-  1 
14-2 
14-2 

'5-5 

UL5.7 

7-10 


5-  6 
8-10 


5-  7 


M   ^9-0 
L    I 
16-  6 

7-  8 


3-  4 


4-  7 
4-  6 


Lower, 
Ft.-In. 


11-10 
'8- '4 


Tapered 
4-  6 


9-  3 
6-  6 

i6-'2 


5-0 


M3.11 


4-  5 


10-  6 

7-  8 


3-4 


4-  7 
4-  6 


Span 


Upper, 
Ft.-In. 


72-0 

21-  0 

108-  6 

104-0 
59-  0 

26-  4 
38-  4 


93-  0 
26-3 
26-3 
26-3 
46-  3 

60-  2 
34-  4 
37-5 
45-3 


45-  9 
51-  0 
34-  6 
55-9 

55-9 

27- '7 
69-  0 
69-  0 
74-  0 
62-  8 
28-  2 


47-  4 
44-  5 

57-  6 
64-  0 
42-  2 
80-  4 
23-  0 
44-  7 
36-  1 
52-  6 
38-  0 


36-10 
26-0 
30-  3 

U       I 

L^  1 
69-  0 
50-10 
40-  6 

33-  2 

50-  6 
56-0 
26-7 
44-  3 
19-  8 

52-0 
52-  0 
105-  6 
41-10 
44-9 
49-  5 

36-  4 
26-  6 


44-  6 


28-6 
30-  7 


Lower, 
Ft.-ln. 


78-0 

42-  8 

34-2 


18-0 
23-  6 
46-3 

56-0 
30-  3 

55-6 


30-0 


37-10 


44-5 


5 
54 


35-11 


36-  0 


100-0 


40-  5 


19-  8 


105-  6 
45-  1 

44-  9 

45-  1 

32-  4 
23-11 
25-  2 

44-  6 


28-  6 
30-  7 


.Ml    i.llir-i-    iliila    rrniiidinj;    .Vmcridiii    |iliincK    supplied    li.v    ninnnfiiotinors. 


M— Mall    Carrier 
Mm-    Mosseng:er 
!V— Naval 


P— Pusher 
l*.\  —  Pnssenper 
I'B — I'lisber   Biplane 
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eign  Airplanes  1921-1922— Concluded 


WING  AND  TAIL  DATA 

WEIGHT  IN  LBS. 

PERFORMANCE 

Areas  in  Square  Feet 

Gap 
Ft.-ln. 

Stagger 
In. 

Swee|>- 
back 
deg. 

Dihe- 
dral 
deg. 

Empty 

Gas 

and 
Oil 

Uselul 
Uad 

Total 
Gross 

Useful 
Oross 

Lbs. 
per 
H.P. 

Lbs. 

per 

Sq.  Ft. 

High  Speed 

Uw 

Speed 

M.P.H. 

CMk 

Serrie* 

•r 

Appraz. 
Ceiling 

(Feet) 

Range 

Wings 
Total 
— AB's 

Ailer- 
ons 

Sta- 
biliter 

Ele- 
rators 

Vert. 
Fin. 

Rud- 
der 

Non- 
skid 
Planes 

M.P.H. 

Alt. 
Feet 

Mins. 

Feel 

High 
Speed 

'Maes) 

"si 

2,150 

1,940 
880 
118 
463 

1,300 

\Q.i 

\z.% 

.... 

.... 

None 
None 
None 

None 
None 
None 
None 

9-i6 

None 

None 
Negative 

None 
None 
None 

None 
None 
None 
Upper 
Only 

Tapered 
None 
fU-0 
\L-0 

U-2'  L-0 
None 
None 

3,600 

a^gbo 

9,810 
4.400 

2^200 

9,500 

"660 
2,540 

3,960 
2,260 

1,800 
2,310 
1,610 
2,420 
2,580 
3,220 
1,520 

770 
5,180 
6,600 
6,780 
3,190 

770 

2,140 

6,500 
330 
2,260 
1,400 
3,080 
1,670 

2,300 
1,823 

32,800 

7,040 
4,950 
2,680 

1,710 

2.790 
3,930 

900 
2,480 

350 

2,250 
2,450 
9,900 
1,980 
2,640 
3,520 

1,920 
1.600 
1,540 

3,500 

1,670 
1,630 

1,120 

2,500 
1,650 

'730 
1,190 

300 
330 
225 
360 
200 
300 
200 

"730 
770 
770 
600 

450 

360 

300 
320 
300 
1,600 
44 
300 

"460 

300 

6,000 

1,650 

1,200 

560 

380 

740 

1,000 

150 

490 

65 

220 

485 

5,000 

"480 
800 

550 
250 

800 
"260 

2,970 

5^500 

6,060 
3,520 

2,200 

6,000 

'  510 
1,600 

2,840 

1,020 

990 

5,060 

840 
1,870 

750 
1,600 

650 
1,320 

400 

550 
2,420 
2,860 
3,020 
2,420 

550 

1,543 
1,100 

2,500 

176 

660 

1,200 

1.870 

880 

1,200 

544 

1,000 

22,200 

3,960 

2,200 

990 

670 

1.210 
1.720 

440 
1,120 

220 

680 
1,100 
7,700 
1,030 
1,320 
1,760 

1,030 
460 
440 

2,000 

420 
550 

6,570 

1,650 

15,400 

15,870 
7,920 
1,980 
4,400 

15,500 
2,100 
2,100 
1,170 
4,140 

6,800 
3,280 

2,640 
4,180 
2,360 
4,020 
3,230 
4,540 
1,920 
1,320 
7,600 
9,460 
9,800 
5,610 
1,320 

3,240 
2,770 

4,700 

9,660 
506 
2,920 
2,600 
4,950 
2,550 

3,500 
2,367 

55,000 

11,000 
7,150 
3,670 

2,380 

4,000 
5,650 
1,340 
3.600 
570 

2,930 
3,550 
17.600 
3,010 
3,960 
5,280 

3,010 
2,060 
1,980 

5,500 

2,090 
2,180 

45.2 

35^7 

38.2 
44.4 

5o!o 

38.7 

43'5 
38.7 

41.7 
31.1 

31.7 
44.7 
31.7 
40.5 
20.0 
29.1 
20.8 
41.7 
31.9 
30.2 
30.9 
43.0 
41.7 

34.0 

27^8 
34.4 
22.6 
46.0 
37.8 
34.4 

34.3 
23.0 

40.4 

35.9 
30.7 
26.9 

28.1 

30.2 
31.0 
32.8 
31.1 
38.6 

23.2 
31.0 
43.0 
34.1 
33.4 
33.4 

34.1 
22.3 
22.2 

36.4 

20.0 
25.2 

14.3 

5.1 

14.7 

15.9 

18.9 

6.6 

17.5 

14.0 

7.0 

7.0 

14.6 

11.2 

16.2 
11.9 

22.0 
22.6 
14.7 
21.7 
16.5 
24.5 
10.4 
22.0 
21.0 
18.4 
18.8 
23.0 
22.0 

17.5 
23.1 

21.4 

16.9 
11.2 
13.0 
19.7 
13.8 

11.7 
5.9 

17.0 

12.2 
10.2 
12.2 

9.5 

14.3 
12.3 
12.2 
12.9 
19.0 

18.3 
14.2 
16.0 
11.6 
14.1 
11.7 

12.0 

8.2 
6.6 

10.6 

11.6 
18.2 

26;6 
7.2 

8.2 

9.0 

16.8 

9.5 

11.9 

12.9 

9.7 

5.8 

8.8 

6.8 
9.2 

9.2 
8.0 
8.4 
7.9 

10.4 
9.0 

10.0 
8.8 
8.8 

11.1 
9.5 

'8^7 
10.1 

"Y.z 
4.3 
9.1 

i6;2 
7.7 

8.6 
10.5 

7.2 
"9.2 

8.5 

7.8 
8.6 
7.2 
8.0 
4.7 

6.1 
7.3 
7.7 
6.1 

7.7 
8.9 

8.5 
9.8 

6.5 
8.7 

126.0 

217.0 

90.0 

101.0 

i73;o 
110.0 

150.0 

200.0* 

198.0* 

i2o!o 

100.0 
130.0 
160.0 
124.0 

80.0 
154.0 
118.0 
105.0 
112.0 

96.0 
133.0 

80.0 
112.0 
112.0 
112.0 
120.0 

80.0 

106.0 

93.0 
80.0 

100.0 
85.0 

100.0 
80.0 
75.0 

'm.Q 

97.0 

13.0 
170.0 
145.0 

90.0 

125.0 
150.0 
111.0 

125.0 

116.0 
118.0 
116.0 
124.0 
80.0 

112.0 
105.0 
105.0 
89.0 
116.0 
1,33.0 

129.0 
151.0 
160.0 

139.0 

102.0 
95.0 

6,600 

"sl" 

SL 

"sl" 

SL 

SL  ... 
SL 
SL 

"sl" 

SL 

SL 

15,000 

6,000 

SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 

SL 

SL 
SL 

SL 
SL 
SL 
SL 
SL 

"SL 
SL 

SL 
SL 
SL 

SL 

SL 
SL 
SL 

SL 

SL 
SL 
SL 
SL 
SL 

SL 
SL 

SL 
SL 
SL 
SL 

SL 
SL 
SL 

SL 

SL 
SL 

55 

'  6O' 

"46" 
30 

45 
61 
45 

50 

50 

■55" 

50 
45 

8.0 

i6!i 

i5'6 

6.0 
10.0 

10.0 
10.0 

16.0 
30.0 

ii!6 
6.0 

10.5 

10.5 

10.7 
9.0 

8!6 
i4!b 

14.0 

8.0 
8.5 

10.0 
3.5 

3.000 

sisoo 
eisbo 

3,300 

4.000 
i6!66o 

3.300 
10.000 

10,000 
20,000 

\Q,'m 

3.300 

10.000 

6,600 

eisoo 

6,600 
3.300 

3;36o 

6;500 
6,500 
6,500 

6,500 

10,000 
3.300 

26,000 
15,000 

26;66o 

16,400 
17.000 

leiioo 

16.300 
13^000 

19!56o 
14,800 
14,800 

22;66o 

15,000 

16^500 
20,000 

500 

500 

163 
217 
204 
473 

1,010 
355 

287 
520 
283 
506 
310 
506 
193 

150.5 
860 
850 

1,033 

isi 

484 
320 

r235 
118 
323 

'484 
331 

405 

225 
290 

7.680 

'775 

280 

522 
657 
186 
450 
122 

484 
484 
2,300 
495 
517 
590 

354 
211 

323 
250 

49!5 
40.4 
53.2 

31.6 
23.9 

24!6 

2i.i 

26.7 
38.7 

24.7 
12.9 

17.2 
13.5 

i9.'3 

Ailero 
Rear 

19.4 
11.0 

's^o 

ns  on 
Tripla 

2.5 

7^4 
ne 

2r5 
19.6 
25.8 

16.8 
14.9 

10.7 
8.0 

None 
None 
None 
None 

None 
None 
None 
None 

None 
None 
None 
None 

None 
None 
None 
None 
None 
None 
None 
None 

None 

None 
None 

None 
None 
None 
None 
None 
None 
None 
None 
None 

None 
None 
None 

None 

None 

None 

None 
None 
None 
None 
None 

None 
None 
None 

None 
None 

Mone 
!^one 

None 
5-0 

9-0 
4-i6 

u'i" 

Ml  4-0 

Mf4-7 
LJ 

4-9" 

8-7 
8-8 

4-7 
4-6 

N 
N 

N 

N 
N 

N 
1 

N 

N 

N 

N 
N 

one 
22 

one 
'14" 

12 
one 

31' 

one 
one 

one 

^onc 

one 
one 

one 

one 
one 

Tapered 

Tapered 

None 

None 

None 
None 

None 
None 
None 
None 

None 
None 
None 

None 
None 
None 
None 

None 

None 
None 

Yes 

None 
None 
None 

None 

None 
fU-2 
lL-0 

None 

None 

None 

None 
None 

None 
None 

None 
None 

None 
None 

None 

2^5' 
fU-0 
\L-2 

2.5 
None 

Tapered 

None 
U-0    L-0 

None 

None 
None 
None 

None 
None 

None 
fU-0 

M-2 
[L-2 

3 

fU-0 
\L-2.5 

None 

None 
/U-2 
\L-0 

/U-0 
I  L-2 
(U-0 
\L-2 

ru-o 

\L-2 
L-2 

ju-b 

L-3 
U-0 

\L-3 

fu-b 

\L-3.5 

iu-b 

1l-2 

fU-O 

Il-o 

1.0 

(U-0 
\L.l 

ic6 

500 

300 
225 
320 
420 
225 
280 
250 

'456 
380 
380 
600 

460 

360 

600 
330 
400 
420 
200 

"356 

255 

540 

606 
420 

500 

550 
600 
250 
370 
250 

200 

370 

l.OSO 

450 
500 

600 
300 

560 
300 

PiM — Pusher   Monoplane 
PT — Pusher   Triplane 
R — Racer 


S — Scout   or    Pursuit 

SP— Sport 

STP — Scout    Torpedo    Plane 


T— Tractor 
'I'rn — Traininc 
Tnii — Tapered 


TB — Tractor  Biplane 
TM — Tractor    Monoplane 
TT— IVactor  Triplane 


'I'P — Torpedo  Plane 
TF — Trench  Fighter 
U — Upper 
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Trend  in  American  Motorcycle  Design 


TTl  HERE  is  little  to  be  said  regarding  engineering 
I  trends  in  American  motorcycles.  A  major  part  of 
the  field  is  covered  by  a  comparatively  small  number 
of  makers,  while  the  retardation  of  motorcycle  sales  has 
been  so  great  during  the  past  year  that  there  has  been 
little  development  in  any  phase  of  the  business. 

A  new  model  was  added  to  the  Indian  line  during  the 
year.  It  has  been  christened  the  "Chief"  and  in  a  gen- 
eral way  is  simply  a  large  sized  edition  of  the  "Scout" 
model.  Its  engine  has  the  same  bore  and  stroke  as  has  the 
regular  "Standard"  Indian  model. 

There  have  been  minor  refinements  in  the  line  of  prac- 
tically every  maker,  but  no  important  changes  are  to  be 
noted.  One  new  company  has  entered  the  field  with  a 
two-cycle  machine  of  radical  design.  This  newcomer  is 
called  the  Neracar.  It  has  been  produced  in  England  for 
some  two  years,  but  American  production  will  not  begin 
nintil  the  spring  of  1922. 

While  the  engineering  phases  of  motorcycle  development 
Tvill  always  be  important,  they  do  not  appear  to  be  of 
paramount  interest  during  the  next  few  years.     The  de- 
velopment  and  rejuvenation  of  the   motorcycle   industry 
will  depend  more  upon  the  ability  and  vision  of  those  in 
•<iharge  of  marketing  than  upon  the  efforts  of  the  engineer. 
It  is  true,  of  course,  that  a  capable,  sound  product  and  a 
fair  price  must  be  the  basis  of  all  successful  marketing 
effort,  but  the  lack  of  progress  in  the  motorcycle  industry 
during  recent  years  cannot  be  laid   at  the  door  of  the 
engineer.     Had  the  salesmanagers  been 
as  successful  in  marketing  their  product 
as  were  the  engineers  in  designing  it  and 
making  it  capable  of  service,  it  is  not       __________ 

likely  that  there  would  have  been  a  de- 
creased motorcycle  registration  of  more 
than  27,000  in  1921. 

It  has  been  something  of  a  tradition 
in  the  American  motorcycle  industry 
that  the  two-cycle  type  machine  is  re- 
ceived with  particular  disfavor  in  this 
country,  although  in  England  this  type 
machine  has  enjoyed  a  popularity  equal 
to  that  of  the  four-cycle  type.  It  is  in- 
teresting to  note  in  the  American  specifi- 
cation table  presented  herewith  that  out 
of  the  ten  different  makes  listed,  engines 
of  the  two-cycle  type  are  used  on  five 
different  makes,  while  four-cycle  type 
engines  are  used  on  six  different  makes : 
one  manufactui-er  makes  both  two-  and 
four-cycle  types. 

Viewed  from  a  production  standpoint, 
of  course,  this  ratio  would  be  entirely 
different,  for  instead  of  being  6  to  5  in 
favor  of  the  four-cycle  engine  it  would 
be  something  like  23  to  1. 

The  table  shows  the  radical  reduction 
in  prices  which  has  taken  place  during 
1921.  The  lowest  price  on  the  1920 
specification  table  was  $200,  while  the 
lowest  on  the  1921  table  is  $140.  $600 
was  the  highest  price  for  an  electrically 
equipped  model  last  year  at  this  time, 
while  the  present  table  shows  $475  as 
the  top. 

A  change  in  frame  type  is  shown  by 


the  specifications.  Last  year  27.7  per  cent  of  the  models 
listed  had  diamond  type  frames  as  against  72.3  per  cent 
with  loop  type  or  some  variation  of  the  loop  type.  This 
year  the  diamond  type  predominates  on  the  models  listed 
in  the  tables,  the  percentages  being:  Diamond  type,  55.5 
per  cent;  loop  type,  33.3  per  cent;  cradle  type,  5.5  per  cent; 
keystone  type,  5.5  per  cent.  This  change  in  per  cent  is 
due  chiefly  to  the  adoption  of  the  diamond  type  on  the 
five  Iver-Johnson  models  listed. 

The  helical  spring  front  forks  type  has  increased  from 
50  per  cent  of  the  total  in  1920  to  58  per  cent  in  1921. 
The  leaf  spring  front  forks  type  has  decreased  from  44 
per  cent  in  1920  to  42  per  cent  in  1921. 

American  vs.  British  Practice 

A  marked  difference  exists  between  American  and  Brit- 
ish motorcycle  practice,  in  respect  to  size,  weight,  and 
various  design  features.  There  are  many  reasons  for  this, 
some  of  them  being  due  to  difference  in  road  conditions, 
temperament  and  customs  of  users,  taxation,  fuel  cost  and 
competition  with  the  motorcar.  There  are  those  who  think 
that  there  is  not  sufficient  reason  for  the  wide  difference 
in  some  particulars,  that  is  that  the  manufacturers,  espe- 
cially in  this  country,  have  not  interpreted  the  market 
correctly,  and  are  therefore  not  supplying  the  type  of 
machine  which  would  see  the  widest  sale. 

However  this  may  be,  it  is  interesting  to  note  that  the 
average  British  motorcycle  is  lighter  and  less  powerful 
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POWER  PLANT 


TRANSMISSION 


NAME  AND   MODEL 


Cleyeland 1922 

Excelsior 


Evans G 

Harley-Davidson 

Harley-Davidson 

Harley-Davidson 


Henderson. 
Indian.  .  .  . 


Scout 


Indian Standard 

Indian Chief 

Iver-Johnson ....  16-7CTS 

Iver-Johnson 16 

Iver-Johnson.  .  .  .  16-4CTS 

Iver-Johnson 16-40 

Iver-Johnson 16-4B 

Neracar 


Reading-Stand.   22T-22TE 
Schkkel 


Cylinders 


E  £-5 

Zeaco 


l-2Jix2J4 

2-3fix3H 

1-2    xlJi 

2-2Jix3 

2-3%x3K 

2-3JiJx4 

4-2%x3H 

2-2Jix3A 

2-3>/8x3M 

2-3J^x3H 

2-3^x3'^ 
2-3^x3?i 
l-3^<x35< 

l-3Kx3Ji 

2-3J^x4 
1-3    x2M 


<B 


Vert. 

Vee.. 

Vert. 

0pp.. 

Vee.. 

Vee.. 

Vert. 

Vee.. 

Vee.. 

Vee.. 

Vee. . 
Vee.. 
Vcrt. 
Vert. 
Vcrt. 

Vert. 

Vee.. 

Vert. 


Q 

e 


16.3 

61.0 

90.0 

35.6 

60.3 

74.0 

80.4 

36.3 

60.8 

60.8 

31.1 
31.1 
31.1 
35.2 
31.1 

13.6 

71.5 

17.6 


c 


.A 
3 
.1 


0.  &G. 

Spl 

0.  &G 

Spl 

Spl 

Spl 

Force. . 

Sp.F... 

Sp.  F... 

Sp.F... 

Force. . 
Force.  . 
Force. . 
Force.  , 
Sp.F... 

0.  AG 

Spl 

0.  4G 


1^ 


Scheb 

Scheb.  1... 

Own 

Scheb.  Ji.. 

Scheb.  1 . . . 

Scheb.  m 

Zen.  1 

Scheb  5^... 
or  Carter.  . 
Scheb.  U/i 
or  Carter.  , 
Scheb.  IH 
or  Carter. , 

Scheb 

Scheb 

Scheb 

Scheb 

Scheb 

B.  &B 

Scheb.  IM 
Own 


Bosch. 
Bring. 
Brln-. 


Own. 

Own. 

Own. 

Simms 

Split. . 

Split. . 

Split. . 

Bosch. 
Bosch. 
Bosch. 
Bosch 
Bosch. 

Own. . 

Bosch 

Split. . 
Bring. 


17 


16 
18 
24 
11 
18 
18 


2H 
16 
3H 


Gear  Ratio 


6.2 

9  9 

10.0 

12.9 

9.7 

9.7 

7.5" 

12.0 

10.5 

11.9 

6.5 
6.5 
6.5 
4.2 


3.9 
6.0 


B 
CM 


10.3 
6.7 


8.3 

6.5 

6.5 

5.6 

7.6 

6.6 

7.5 

3.7 
3.7 
3.7 


6.0 
9.0 


4.1 


5.0 
4.3 
4.3 
3.4 

4.8 
4.2 
4.8 


9.2 


a  s 
I/}  a. 


uu 


Pos. . 
Prog. 

Prog. 

Prog. 

Prog. 

Prog. 

Prog. 

Prog. 

Prog. 

Hub. 
Hub. 
Hub. 


Fric. 


Prog. 
D-G 


a 
u 


0-D 
D-D 


O-D. 

D-D 

D-D 

O-D 

O-D 

D-D 

O-D 

D-D 
D-D 


D-D 
D-D 


D-D 
O-D 


.6 

ha 

O 


Chain. 

Chain. 

Belt... 

Chain. 

Chain. 

Chain. 

Chain. 

Chain. 

Cham. 

Chain. 

Chain. 
Chain. 
Chain. 
Chain. 
Belt... 

Chain. 

Chain. 

Chain. 


•Reverse — 6.87 
t— Optional 

AnnuioviATioivs: 

l.iiltrlcntlon  Tj-yej 
<)A:G — mix   oil  with   grasollne 
S|»l —  splash 
Si»-f — splash   and   force 


riiaiiK'e    Speed    Gear    Type: 

D-G — direct  gent 

Prlo — Friction 

Hub — 2-speed  hub 

I*os — positive  clutch 

I'roK — progessive   sliding 

Plan — planatar.v 


Slld— Sliding 

Frame    Tyi»e: 

Trad — Cradle 

Dia — Diamond 

Keys — lioystone 

Li&CS — loop  and   cradle   springs 
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than  the  average  American  type.  The  American  machines 
vary  in  weight  from  70  to  460  lb.,  the  average  weight  be- 
ing 289  lb.,  while  the  average  piston  displacement  is  46.5 
cu.  in.  British  machines  vary  in  weight  from  90  to  350  lb., 
the  average  being  223  lb.,  while  the  average  displacement 
is  only  29.1  cu.  in.,  or  about  five-eighths  as  great  as  the 
American.  The  average  British  machine,  however,  sells 
for  about  $400  at  current  exchange  rates,  while  the  aver- 
age American  machine  sells  for  $291,  in  spite  of  its  greater 
weight  and  higher  power.  These  figures  are  of  course 
based  on  the  average  figures  for  the  models  listed  in  each 
case  and  would  be  considerably  different  if  based  on  total 
production. 

It  is  interesting  to  note  that  the  average  American  ma- 
chine sells  for  about  $1  per  lb.,  while  the  British  machines 
average  about  $1.80  per  lb. 

Final  Drive 

In  respect  to  design  it  will  be  noted  that  nearly  half  of 
the  British  motorcycles  have  a  final  drive  by  belt,  nearly 
all  of  these  having  a  first  reduction  by  chain.  The  balance 
are  all-chain  drive.  Of  the  American  machines  listed, 
only  two,  or  about  11  per  cent,  have  belt  drive,  one  reason 
being  that  the  American  machine  is  as  a  rule  too  heavy 
and  too  powerful  to  use  a  belt  of  convenient  proportions 
satisfactorily.  The  belt  drive  has  certain  marked  advan- 
tages, as  well  as  some  disadvantages,  but  is  not  well  suited 
for  use  on  heavy  and  powerful  machines. 
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56^ 

59 

49 

53H 

60 

60 

60 

54 

59H 

60^^ 

56 
56 
56 
56 
56 

55H 

58 

53 


Dia. 
Dia. 


Loop. . . , 

Dia 

Loop 

Loop 

Crad. . . 
Loop. . . 
L.4C.S., 
Loop. . . 


Hel. 
Hel 


Hel. . . . 
Hel. . . . 
Hel. . . . 
Hel. . . . 
Leaf.  . . 
Leaf. . . 
Leaf... 


Dia 

Dia 

Dia 

Dia 

Dia 

Leaf.... 
Leaf. . . . 
Leaf.  . . . 
Leaf.  . . . 
Leaf.  . . . 

Own 

Own.... 

Dia 

Hel 

Keys.... 

Hel 

26x3 
27x3H 


26x3 

28x3 

28x3 

27x3}^ 

26x3 

28x3 

28x3 

28x3 
28x3 
28x3 
28x3 
28x3 

26x3 

28x3 

26x2K 


ECU 

CO     M 


5K 


5 

53^ 

5 

6 
6 
6 
6 
6 

8H 

5 

5H 


JB    « 


29K 
30 


28 

30M 

30H 

29 

28 

32 

30 

32 
32 
32 
32 
32 


30 
29 


MISCELLANEOUS 


K 

K, 

P. 

K 

K 

K 

K 

K 

K 

K 

K 
K 
K 
K 
K 

K 

K 

K 


Split. . . . 

Split. . . . 

Bring.  . . 

Own  Gen 
Exi.  Bat. 
Own  Gen 
Exi.  Bat. 
Own  Gen 
Exi.  Bat. 
SpUt. . . . 

Split. . . . 

SpUt. . . . 

SpUt. . . . 

Prest.... 
Prest.... 
Prest.... 
Prest.... 
Prest.... 

Own 

SpUt. . . . 

Bring.  . . 


BOH 


1  Ext. 

lExt. 
1  Int.. 
Coast . 
Hub.  . 
1  Ext.. 
1  Int.. 
1  Int. . 
1  Ext.. 
1  Int.. 
1  Ext.. 
lExt. 
1  Int. . 
1  Ext.. 

1  Ext. 
1  Int.. 
I  Ext. 
1  Int. . 
1  Ext.. 
lExt. 
lExt. 
1  Ext. 
1  Ext. 

1  Int. . 

i  Ext. 
1  Int.. 
1  Ext. 


2  " 
,2o 


2K 
3 

m 

2H 

SVs 

3H 

3 

2M 

ZVs 

2 
2 
2 
2 
2 

2 

3 


52 


3 
3 
3 

m 


3H 


a. 
B 
U 


V  JQ 


180 

385 

70 

260 
280 
345 
365 
350 
370 
416 

300 

327 
378J^ 

410 

260 
260 
220 
220 
215 

165 

343 
366 
160 


Front   Forks   Type: 

Hel — helical   spring 
Leaf — leaf  spring 
Starting:   Systemt 

K— kick 
P— pedal 


H — hand  crank 
ClntcU   Type: 
O-D— oil  disk 
Motorcycles  ( 
D-D— dry    disk 
Ii!:nltion    niaket 


Flseni — Eiseniann 
Carburetor   make 

Zen— Zenith 
Scheb — Seh«bler 
B&B— Ball   &  Ball 


Despite  the  bad  year  through  which  the  motorcycle  in- 
dustry, in  common  with  others,  has  just  passed,  there  were 
numerous  encouraging  signs.  The  realization  on  the  part 
of  manufacturers  that  there  are  ways  to  sell  motorcycles 
other  than  that  of  spending  money  to  support  racing  is 
one  of  the  most  important.  One  manufacturer  has  ceased 
to  support  a  racing  team,  while  another  is  conducting  a 
really  scientific  market  analysis  upon  which  to  base  pro- 
duction and  sales  plans. 

The  last  meeting  of  the  Motorcycle  and  Allied  Trades 
Association  in  New  York  brought  forth  discussion  among 
the  manufacturers  of  many  problems  vital  to  the  industry 
and  the  serious  phases  of  the  situation  were  discussed  in 
a  constructive  way.  There  is  an  old  saying  to  the  effect 
that  the  presence  of  one  swallow  doesn't  necessarily  mean 
that  spring  has  arrived,  but  in  the  present  instance  the 
simile  might  be  turned  around  by  saying  that  the  coming 
of  the  swallow  at  least  indicates  that  winter  is  going. 

Present  indications  are  that  1922  will  witness  some  in- 
teresting events  in  the  motorcycle  industry,  at  least  from 
a  commercial  angle.  A  definite  effort  will  be  made  by  one 
company  to  market  a  radical  type  motorcycle  strictly  along 
utility  and  personal  convenience  lines.  One  of  the  estab- 
lished manufacturers  is  seriously  going  into  market 
analysis.  Another  has  refused  to  support  racing  teams. 
Another  is  radically  readjusting  his  dealer  organization. 
Things  are  being  done,  and  1922  is  likely  to  see  some  re- 
sults accomplished. 

There  has  been  some  tendency  recent- 
ly on  the  part  of  the  motorcycle  manu- 
facturers to  break  away  from  the  bi- 
=^==^^::=^        cycle  trades  and  to  carry  on  their  ex- 
hibits and  marketing  policies  alone  to  a 

greater  or   less   extent.     This   tendency 

was  exemplified  by  the  decision  of  the 
motorcycle  manufacturers  a  month  or 
so  ago  not  to  participate  in  the  annual 
mid-summer  meeting  of  the  Cycle 
Trades  of  America  at  Atlantic  City.  It 
has  been  felt  for  some  time  that  this 
summer  meeting  did  not  accomplish 
anything  very  constructive  from  a  busi- 
ness standpoint  and  that  the  motorcycle 
manufacturers  could  cash  in  on  their 
time  better  by  holding  a  separare  motor- 
cycle meeting  at  a  time  and  place  more 
favorable  for  their  particular  purposes. 
All  these  movements  are  in  line  with 
the  general  realization  of  the  funda- 
mental problems  of  the  industry  which 
seems  to  be  taking  place  throughout  the 
various  motorcycle  companies.  A  seri- 
ous situation  confronts  the  motorcycle 
industry  from  a  marketing  standpoint 
and  the  necessity  for  a  careful  analysis 
of  all  the  factors  involved  has  become 
evident. 

As  might  be  expected  this  realization 
has  not  yet  spread  through  the  dealer 
organizations;  it  is  really  still  in  the 
process  of  being  born  among  manufac- 
turers. It  will  be  necessary,  however, 
for  the  manufacturers  to  build  up  deal- 
er organizations  capable  of  carrying 
out  constructive   marketing   plans. 
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MAKE 


A.  J.  S. 
A.  J.  S. 
Allon. . . 
Ariel. . . 
Ariel. . . 
Ariel... 
Ariel. . . 
Arini*.  . 
Arm  is.  . 
Armi*. . 


Bat 


Beardmore  Precision  . 
Beardmore  Precision. 
Beardmore  Precision. 

Bradbury 

Bradbury 

Bradbury 

Bradbury 

Brough 

Brough 

B.  S.  A 

B.  S.  A 

B.  S.  A 

B.  S.  A 


Calthorpe.  . 
Calthorpe.  . 
Campion. . . 

Cedos 

Cedos 

Connaughl . 
Conruught. 


Cotton. . 
Cotton.  . 
Coulson . 
Coulson . 
Coulson. 


Diamond. 
Diamond . 

Dot 

Dot 

Douglas. . 
Douglas.  . 
Douglas. . 
Douglas.  . 
Dunelt .  .  . 
Duzmo.  .  . 
Duzmo.  .  . 


Eagle.  .  .  . 
Eagle.  .  .  . 
Eagle.  .  .  . 
Eagle. . . . 
Eagle.  .  .  . 
Eagle. . . . 
Eagle... 
EcoiMmic. 
Enfield... 


En  eld. 


Eicelsior . 
Excelsior. 
Excelsior. 
Excelsior. 


Francis  Barnett. 
Francis  Barnett. 


Hawker.  .  . 
Hawker.  .  . 
Hawler.  .  . 
Hawker.  .  .  , 
Hazlewood. 
Hazlewood. 
Hazlewood. 
Hazlewood. 
Hobart.  .     . 

Hobarl 

Hobart 

Hudson. . . . 
Hudson.  .  . . 
Humbur.  .  . 
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1-74x81 

2-74x93 

1-70x76 

1-86x85 

1-92x100 

2-73x95 

2-82x94 

1-70x76 

1-74x81 

2-70x85 

2-76x85 

1-70x90 
1-74x81 
1-89x96 
1-74x80 
1-89x89 
2-74x86 
2-80x99 
2-70xe4 
2-70x90 
1-85x95 
1-85x95 
2-76x95 
2-80x98 

1-67x69 
2-64x76 
2-85x85 
1-62x70 
1-67x70 
1-73x70 
1- 

1-70x70 
1-71x88 
1-70x70 
1-71x88 
1-85x88 

1-70x70 
1-70x76 
1-70x90 
2-85x85 
2-61x60 
2-68x68 
2-74x68 
2-83x68 
1-85x88 
1-89x79 
1-89x79 

1-70x64 
1-70x70 
1-70x76 
1-70x90 
1-85x85 
1-85x95 
2-70x88 
2-52x34 
1-64x70 

2-85x85 

1-70x70 
1-71x88 
1-86x112 
2-76x85 

1-70x70 
1-70x76 

1-69x76 
1-71x88 
1-71x88 
1-85x97 
1-70x76 
1-35x85 
2-70x76 
2-85x85 
1-67x70 
1-70x76 
70x90 
1-62x70 
1-87x100 
2-75x68 
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553.7 
739.8 
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489.0 
964.7 
211.3 
246.9 
293.0 
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TRANSMISSION 


GEAR  RATIO 


2%    Own. 
7 
2H 
3H 
4H 
6 
8 

2Ji 
3H 
5 


Own 

Own 

Own 

Own 

Own 

M.  A.  G.. 
J.  A.  P... 
Precision . 
J.  A.  P... 


J.  A.  P... 

Barr&  Strd 

Own 

Own. . . . 
Own. . . . 
Own. . . . 

Own 

Own 

Own. . . . 
Own .... 
Own. . . . 
Own .... 
Own. . . . 
Own 


Peco. . . 
J.  A.  P. 
J.  A.  P. 
Own . . . 
Own. . . 
Own. . . 
Own. . . 


Villiers.  .. 
Blackb'r'e. 
Liberty.  .  . 
Blackb'r'e. 
Blackb'r'e. 


Villiers. . . . 
.T.  A.  P. . . . 
J.  A.  P.... 
J.  A.  P. . . . 
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Villiers. 
J.  A.  P. 
J.  A.  P. 
J.  A.  P. 
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J.  A.  P. 
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Vickers. 


Villiers.  . . 
Blackb'r'e. 

Own 

J.  A.  P. . . 


Villiers. 
J.  A.  P. 
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Blackb'r'e 
Blackb'r'e. 
J.  A.  P.... 
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J.  A.  P. . . . 
J.  A.  P. . . . 
Morris .  . . . 
J.  A.  P  ... 
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12 
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7 
5 
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6 

5 
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4H 
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Plate.. 
Plate.. 
Plate.. 
Plate.. 
Plate.. 
Plate. 
Plate.. 
Plate., 
Plate.. 
Plate.. 

Muiti-d 

Plate.. 
Expand 
Multi-d 
Plate..  . 
Plate..  . 
Plate.. . 
Plate..  . 
Multi-d 
Multi-d 
Plate..  . 
Plate..  . 
Plate..  . 
Plate.. . 

Plate.. . 
Plate..  . 
Multi-d 
None.. . 
None.. . 
Plate.. . 
Plate.. . 

Plate..  . 
Plate.. . 
Plate.. . 
Plate.. . 
Plate.. . 
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Plate..  . 
Multi-d 
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6 
6 

iH 

5h 

4J4 
5 


Multi-d 

Plate.. . 
Plate..  . 
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Plate..  . 
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St.  Arch. 
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Rim. . 
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.\BBREVIATI01VS 
CyHnder   Arrunsrenient: 

♦Inclined   side  by    side,    water  cooled. 
f>pi> — Horizontally   opposed. 

rooatloni 

•'  —Valves  in  side  pockets. 

J*|Jj> — Overhead  inlet,   uide  exhaust. 

J*  «'-'f — Overhead  pxhnust,   side  Inlet. 

H— -Both  valves  In  the  head. 

■  'nhrlcatlons 

H-S — Oil     forced     to     joorDals     and 


orankpin  through  drilled  crank- 
shaft. 

H.SD — Drilled  crankshaft,  drip  feed 
to  one  journal  bearing,  thenco  by 
centrifugal   force   to   crankpin. 

upl — Splash  ;  crankcuso  supplied  by 
hand  pump,  drip,  .semi-automatic 
or  automatic  feed,  or  oil  supply 
carried  on  crankcnse  pump. 

i'et — Lubricating  oil  mixed  witli 
fuel. 


Clutch  Type: 

plute-  Single      diT      plate,      fabric 
fiici'd  or  cork  inserts. 

iiiiiltl-fl — Multiple  dry  disk,    fabric 
faced. 

ov|»-rliijf  —  Pixpanding   ring. 
Final   Drive: 

ch— All  chain. 

vU    A    b — Primary    drive    by    chain ; 

final  by   V  belt, 
b— Belt. 


Brakes: 

rim — Ilorseslioe     type     applying     to 

tire  rim. 
int — I'ixpandiiig  shoes  in  hub  drum. 
ext — t'ontraotlug  band  on  hub  drum. 
Mboe—  Single   exterior   shoe  applying 

to  large  diameter  drum. 
A'-rlin — Shoe   applying  to  special  or 

V  belt  rim. 

Frame  Type: 

R— Rigid. 
S — Spring. 
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ENGINE 

1 

TRANSMISSION 

MISCELLANEOUS 

MAKE 

• 
"5  to 

1£b 

« 
S 

5  o.  w 
.2-2  ;; 

^  e 

Js 

>.  hi 

•■y  ■ 

V 
V 

c 

si 

t- 
o 

c 
.t 

3^ 

Ou 

X 

1 
i 

1 

GEAR  RATIO 

& 

1 

iiu 

1 

m 

m 
m 

V 

O 

H 
o 
E 

m 

bu 

i 

• 
.a 
m 

.s 

Z    1 

■ 

s 

U(0 

BRAKES 

• 

If 

4 
*• 

• 

1 

2 

3 

! 

e 
e 

1 
3 

i 

0 

z 

Imperial 

1-70x76 
1-85x85 
2-85x85 

1-66x70 

2-64x77 

1-86x103 

2-76x89 

l-60x6C 

2-64x77 
2-64x92 
1-62x70 
1-67x70 
1-85x88 
2-79x85 

2-79x98 

2-70x88 
2-82x94 
1-70x70 
1-70x70 
2-71x88 

1-79x120 

1-79x120 

1-82x120 

2-64x76 

2-70x88 

1-70x76 
1-70x76 

1-76x76 
1-84x100 

1-87x110 

1-67x70 
1-71x88 
1-76x88 
2-87x85 
1-85x88 
1-85x88 
2-70x85 
1-74x80 
1-74x86 
2-85x85 
1-85x88 
1-85x88 
2-85x88 

1-71x88 
1-85x95 
2-70x63 

2-73x63 

1-64x76 

1-70x76 

1-70x76 

1-71x88 

1-70x90 

2-70x88 

1-70x70 

1-70x70 

1-70x90 

2-70x70 

1-70x64 

1-85x88 

1-77x105 

1-85x105 

2-85x88 

1-64x70 
1-81x97 
1-85x97 
1-85x97 
1-70x76 
1-85x85 
2-76x85 

1-62x73 
1-63x80 
1-62x70 
1-70x70 
1-64x76 
1-71x88 
1-70x90 
2- 

1-70x70 
1-71x88 
1-85x97 

2-68x68 
2-70x88 
2-85x85 

292,4 
482  3 
964,7 

239  5 
485.2 
597  7 
807  4 
169  6 

247.7 
295.9 
211.3 
246.9 
499.3 
416.6 

480.4 

677.2 
992  8 
269.4 
269.4 
696  8 

588.2 
588.2 
633.7 
489.0 
677.2 

292.4 
292.4 

344.7 
554,2 

653,9 

246,9 
348,4 
399.2 
1010.6 
499.3 
499.3 
654.2 
344.0 
369.9 
964,7 
499.3 
499.3 
998,6 

348,4 
539.1 
485.0 

527.0 

244.5 
292.4 
292.4 
348.4 
346.4 
677.2 
269.4 
269.4 
346.4 
538.8 
246.5 
499.3 
488.9 
595.8 
964.7 

225.2 
499.8 
550,4 
550,4 
292,4 
482.3 
772.0 

220.4 
249.4 
211.3 
269.4 
244.5 
348.4 
346.4 

269.4 
348,4 
550.4 

493.8 
677.2 
964.7 

L 
L 
L 

L 
L 
H 

Oln 
OIn 

4 
4 
4 

2 
4 
4 
4 
4 

4 
4 
2 
2 
4 
4 

4 

4 
4 
2 
2 
4 

4 
4 
4 
4 
4 

2 
4 

2 
4 

4 

2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
2 

2 

4 

2 
4 
4 
4 
4 
2 
2 
4 
2 
2 
4 
4 
4 
4 

2 
4 
4 
4 
4 
4 
4 

2 
2 
2 
2 
4 
4 
4 
4 

2 
4 
4 

4 

4 
4 

Spl... 
Spl... 
Spl. .  . 

Spl.  .  . 
Spl.  .  . 
Spl. ,  , 
Spl. . . 
Spl... 

Spl,.. 
Spl.. 
H.S.D 
H.S.D 

Spl. .  . 
Spl.  .  . 

Spl. .  . 

Spl.  .  . 
Spl.  , 
Spl..  . 
Spl... 
Spl. .  . 

Spl..  . 
Spl. , 
Spl,,  , 
Spl, ,  , 
Spl,  .  , 

Spl. .  , 
Spl, . 

Spl... 
Spl..  . 

Spl... 

Spl. .  . 
Spl. . . 
Spl... 
Spl,.. 
Spl.., 
Spl.., 
Spl. .  , 
Spl, . . 
Spl... 
Spl. .  . 
Spl, . . 
Spl. .  . 
Spl... 

Spl. . . 
Spl... 
Spl. .  . 

Spl. . . 

Spl... 
Spl. . . 
Spl... 
Spl. .  . 
Spl. .  . 
Spl. .  . 
Spl. .  . 
Spl. .  . 
Spl. .  . 
Spl. . . 
Spl... 
Spl. . . 
Spl.  .  . 
Spl. .  . 
Spl. .  . 

Pet... 
Spl. . . 
Spl... 
Spl. . . 
Spl. . . 
Spl... 
Spl. .  . 

Spl. .  . 
Spl. . . 
Spl. . . 
Spl. . . 
Spl. .  . 
Spl. .  . 
Spl. .  . 
Spl. . . 

Spl. . . 
Spl. .  . 
Spl. .  . 

Spl. . . 
Spl. . . 
Spl. . . 

2H 

4 

8 

2K 
3^ 

7 
W 

3J4 

5 

2H 

IVi 

3H 

6 

8 

6 

8 

2H 

2H 

6 

3H 
3H 
4 

3M 
5 

2H 
1% 

3H 

4H 

m 

2Ji 

3 

6 

4 

4 

5 

2Ji 

3 

8 

3H 

3H 

8 

2% 
4^ 
3H 

^% 

2^ 

2Ji 

2M 

2M 

2M 

5 

2H 

2^2 

5 

2M 
3H 
3^ 
4}i 
8 

2M 

3H 

4 

4 

2Ji 

4 

6 

IVa. 
2H 
2M 
2>4 
2J4 
2M 

ly*. 

6 

2H 
2« 

4M 

3>i 

5 

8 

Own 

J.  A.  P.... 
Own 

Own 

16 
131^ 

9 

8H 

SVi 

7 

8 

8 

12H 

7H 
7}i 

h'A 
4H 
4M 

5H 
5 
5 
5 

7 

5 

5 

5Ji 

5 

Op. 

Op. 

Op. 

5^ 

5H 

6 

4 

3H 

4 

4 

i}4 
4H 

Plate..  . 
Plate..  . 
Plate.. 

None.  . 
Multi-d 
Multi-d 
Multi-d 
None., . 

Plate..  . 
Plate..  . 
None.. . 
Plate..  . 
Multi-d 
Multi-d 

Multi-d 

Plate..  . 
Plate..  . 
Plate... 
None.. . 
Multi-d 

None.. 

Multi-d 

Multi-d 

Multi-d 

Multi-d 

Plate..  . 
Plate.,  , 

None.., 
Exp. 
Ring. . 

Plate..  . 

Plate..  . 
Plate..  . 
Multi-d 
Multi-d 
Multi-d 
Multi-d 
Multi-d 
Plate..  . 
Plate..  . 
Multi-d 
Multi-d 
Plate..  . 
Plate..  . 

Plate.. , 
Multi-d 
Exp. 
Ring... 
Exp. 
Ring. . 
Plate..  . 
None.. . 
Plate.,  , 
Plate.,  , 
Plate.,  , 
Multi-d 
None., , 
Plate.,  , 
Multi-d 
Multi-d 
Plate.,  , 
Multi-d 
Multi-d 
Multi-d 
Multi-d 

None. . . 
Multi-d 
Multi-d 
Multi-d 
None. . . 
Multi-d 
Multi-d 

Multi-d 
Multi-d 
None. . . 
Plate... 
Plate... 
Plate... 
Plate.. . 
Multi-d 

Plate..  . 
Multi-d 
Multi-a 

Multi-d 
Cone. . . 
Cone... 

Chain. 
Chain. 
Chain. 

Ch&b 
Chain. 
Chain. 
Chain. 
Belt... 

Chain, 
Chain, 
Belt., , 

Own.... 

Own 

Own..., 

Own,,., 
Own,,., 
Own , , . , 
Own..., 
Own..., 

Own .... 
Own.... 

R 
R 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 

R 

R 
S 
R 
R 
R 

R 
R 
R 
R 
R 

R 
R 

S 
R 

R 

R 
R 
R 
S 
R 
R 
R 
R 
S 
S 
R 
R 
R 

R 
R 
R 

R 

R 
R 
R 
R 
R 
R 
R 
R 
R 

s 

R 
R 
R 
R 
R 

R 

R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 

R 
R 
R 

26x2 J< 
26x2H 
28x3 

26x2K 

26x214 

28x3 

28x3 

24x2 

26x2H 

26x3 

24x2K 

24x21^ 

26x2  >^ 

26x2H 

28x3 

26x3 
28x3 
26x2  i<f 
26x2 '4 
26x2!-^ 

26x2K 

26x2M 

26x3 

26x2H 

26x2M 

26x2H 
26x2^ 

26x2"^ 
26x2H 

26x2 J^ 

24x2M 

26x2^ 

26x2i<i 

26x2Jf 

26x2H 

26x2H 

28x3 

26x2M 

26x2H 

28x3 

26x2H 

26x2H 

28x3 

26x2^ 
26x2H 
26x2H 

26i2H 

24x2 

26x2^ 
26x2 Vi 
26x2  J-i 
26x2}^ 
26x3 
26x2  >4 
26x21-4 
26x2H 

26x2H 
26x2 V4 
26x2H 
26x2? s 
26x2H 
28x3 

26x2>i 

26x3 

26x2,1^ 

26X-2H 

26x2 '4 

26x2is 

24x2>.i 

24x214 

24.x2,ii 

26x2 

24x2Ji 

24x2 

26x2^^ 

26x2  h' 

26x3 

26x2,'4 
26x2 li 
26x2H 

26x2H 
26x2H 
28x3 

M.  T 

M.L... 
Lucaa. . . 

Lucas.., , 

Int., 
Rim,  . 
Rim.  , 

Int.. 
Int.. 
Rim.. 
Int. .  . 
Rim.. 

\'  rim. 
Vrim. 
Rim.. 
Rim,  . 

Int,  .  . 
Int   , 
Vrim, 

Vrim, 
Int.  . 
Int., 
Int   ., 
Vrim, 

Vrim. 
Vrim 
Vrim, 

V  rim. 
2Vriin. 
Int.  & 

Ext. 

Int.  & 

Ext. 

V  rim. 
Int.  .  . 
Vrim 
Vrim 
Int., 

Vrim, 
Vrim, 

V  rim. 
Int.. . 
Int.. 

Vrim 
Vrim 

2Vrim. 
Ext. . . 

Vrim. 

Vrim. 

V  rim. 

V  rim. 
Int... 
Int... 
Int... 
Int.. 

V  rim. 
Vrim 
Int.. 

V  rim. 
Shoe.. 
Shoe.. 

V  rim. 

V  rim. 
Shoe.. 

Shoe.. 

Vrim 
Vrim 
Vrim. 
Vrim 

V  rim. 
Vrim 
2Vrim. 

V  rim 

V  rim 

V  rim 
Vrim 
Int.. 

V  rim. 
Int... 
Int... 

Vrim. 

V  rim. 
Vrim. 

V  rim. 
Vrim, 

V  rim, 
Vrim, 

Int. .  . 
Int.. 

V  rim. 

V  rim. 
Vrim. 
V-rim. 
Vrim. 

V  rim. 

V  rim. 

V  rim. 
V-rim. 

V  rim. 
Vrim. 
Vrim. 

I  75 

1  75 

2  0 

15 
2  0 
2.0 
2  0 
10 

2.0 
2  0 

1  25 
1.5 
2.0 

2  0 

3  0 

2.5 

2.5 
1.25 
1.50 
2.25 

2  0 
2,0 
2  25 
2  0 
2.0 

1.12 
1.75 

2.75 
2.0 

2  25 

1  37 
1,75 
1,75 
2.5 
2.0 

2  0 
2  0 
15 
1.75 
2.0 
2.75 
2  75 
2  75 

1.5 

1  75 
1,75 

2  0 

15 
15 
1,5 
15 
1  5 
1  75 
1  75 
1  75 

1  75 

2  50 
15 
1,75 
1,5 
1,75 
1.75 

1.12 

1,5 

1,5 

1.5 

1.75 

2  0 

2,0 

1,5 
15 

1,5 
15 
1.5 
1,5 
15 
1.5 

1.0 
1,0 
1,5 

2,0 
2  0 
2,0 

180 
190 

150 

230 

296 

325 

90 

210 
275 
110 
140 
210 
250 

280 

250 

320 
165 
180 
260 

203 
241 
287 
175 
295 

188 
185 

145 
280 

280 

130 
190 
210 
295 
280 
250 
300 
180 
240 
280 
240 
270 
295 

175 
210 
1»4 

230 

17C 
160 
190 
220 
210 
280 
140 
140 
160 
130 
170 
240 
225 
285 
330 

129 
240 
230 
242 
160 
250 
260 

160 
170 
130 
160 
150 
190 
210 
260 

147 
193 
224 

270 
290 
320 

73 

95 

118 

m 

105 

ia5 

125 
49 

no 

125 
48 
66 
85 

115 

125 

iso 

60 

70 

125 

80 
115 
120 
110 
120 

55 
70 

66 
115 

80 

42 

68 

78 

130 

100 

110 

120 

70 

00 

"85 
100 
120 

95 
100 
105 

110 

84 

38 

55 

67 

73 

125 

40 

60 

84 

110 

44 

126 

138 

144 

168 

65 
120 
105 
115 

60 
105 
130 

65 
68 
48 
60 
95 
77 
92 
135 

45 
75 
95 

119 
118 
130 

Vm 

Imperial         

Yw,. 

No.  , 

So 

Own 

Own 

Own 

Own 

io 

14 
14 

No. 

No. 

James         

No 

J  E.  S 

Vm 

Lea  Francis        

M.  A.  G.,, 
M.  A.  G.,, 

Own 

Own 

Own 

Own 

Own 

Own 

M.  A.  G.., 

Own 

Own 

Own...'... 

Own 

12 
13^ 

No 

Yes 

So., . 
Yes 

Op." 
Op. 

Op. 

17 
13 

9 

Op. 

Op. 

Op. 

11 

7% 
10 
11 

6'A 

Ch&b 
Ch&b 
Chain, 

Chain, 

Chain. 
Chain , 
Ch&b 
Ch&b 
Chain, 

Belt., . 

St.  Arch. 
St.  Arch. 
St.  Arch. 

St.  Arch. 

Own 

Own... 
Albion.  . 
Own... 
St.  Arch. 

L.  M.  C 

L  M   C 

v" 

V 

V 
V 

L 
L 

L 

O'Ex 
OIn 

v« 

No..". 
Yes.. 

Yes 

L   M  C 

Mirtinsydft      

Lucas..., 
Lucas  , , 
B.  T.  H 
B.  T.  H, 
B.  T.  H 

Lucas, , 
Lucas, , , 
Lucas, , , 
Lucas. . , 
Lucas, . . 

Runb. . , 

V  rim. 
Rim.  . 
Rim.  . 
Rim.. 
Int... 

Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.. 

Int. .  . 
Rim. . 

Matchless 

No 

Metro  Tyler 

No 

Metro  Tyler 

No 

Metro  Tyler 

V 

v' ■ 

V 

L 

L 
L 
L 
L 
L 

No... 
No... 
No.. . 
Yes,. 
Yes.. 

Yes., 
Yes.. 

Yes.. 
Yes.. 

Yes,. 

Norton               .  . . 

Chain. 
Chain. 
Chain. 
Chain. 

Chain . 
Ch&b 

Belt... 

St.  Arch. 
St.  Arch. 
St.  Arch. 
St.  Arch. 

Albion.  . 
Burman. 

Norton        

Own 

Own 

Own 

Own 

12 

'7H 
7H 

N.  U.  T 

0.  K 

L 

J.  A.  P.... 

Own 

Own 

Own 

11 

12  & 
18 

13 

8  " 
8 

3M 
5M 

5 

Peter*         

P.  4  M     



L 
L 

Chain. 

Ch&b 

Ch&b 
Ch&b 
Ch&b 
Ch&b 
Chain. 
Chain. 
Chain. 
Ch&b 
Ch&b 
Chain . 
Belt... 
Chain. 
Chain. 

Chain. 
Chain . 
Chain. 

Chain. 

Chain. 
Belt.. . 
Ch&b 
Ch&b 
Ch&b 
Ch&b 
Belt... 
Ch&b 
Ch&b 
Ch&b 
Ch&b 
Chain. 
Chain. 
Chain. 
Chain. 

Ch&b 
Chain. 
Ch&b 
Chain. 
Ch&b 
Chain. 
Chain . 

Chain. 
Chain. 
Belt.  . 
Ch&b 
Chain. 
Ch&b 
Chain. 
Chain. 

Ch&b 
Ch&b 
ChAb 

Chain. 
Belt... 
Belt,.. 

Own 

St.  Arch. 

Burman. 
St.  Arch. 
St.  Arch. 
St.  Arch. 
Own.... 

Own 

Own 

Own 

Own . , . , 
St.  Arch, 
Exp.  pul. 
Own..., 
Own 

Burman. 
St.  Arch. 
Own 

Own 

Burman. 
None.. . . 
Burman. 
Burman. 
Burman. 
St.  Arch. 
None.. .  . 
St.  Arch. 
St.  Arch. 
St..4rch. 
St.  Arch. 
Own.... 
Own.... 

Own 

Own. . . . 

Own.... 
Own.... 
St.  .\rch. 
Own.... 
Ch.  Lea. 
St.  .\rch. 
St.  Arch. 

Own.... 
Own.... 
None.. . . 
Burman . 
Burman. 
Burman. 
Burman 
St.  Arch. 

.\lbion .  . 
St.  Arch, 
St.  Arch. 

St.  Arch. 
None... . 
None... , 

M.  L., . . 

Lucas. . . 

M.L..'^ 
M.L.,., 

Lucas, . , 

Villiers,  , 
Villiers. , 

M.L." 
Lucas. , 
Lucas, , 
Lucas, . . 
Lucas, . , 

M.L..., 
M.  L.. . . 
M.  L.  . . 
M.  L., . , 

M.L.... 
M.  L.. . . 

M."  L"  '. '. 
Lucas, . , 

Villiers. . 

V  rim. 

Rim.. 

Rim.. 

V  rim. 

V  rim. 
Vrim. 
Vrim. 
Vrim. 
Vrim. 

V  rim. 

V  rim. 

V  rim. 
Rim.  . 
Shoe.. 
Shoe... 

Vrim. 
Vrim. 
Rim.  . 

Rim.. 

Rim.. 
Rim.. 
Rim, . 
Rim.. 
Rim. . 
Rim.. 

ilim.'. 
Rim.  . 
Rim.. 
Rim... 

V  rim, 

V  rim. 

V  rim. 

V  rim. 

Rim.  . 
Rim.. 
Rim.. 
Rim... 
Rim.  . 
Rim.. 
Rim.. 

Int. .  . 
Int...  . 
Rim.. 
Rim.. 
Int... 
Rim.. 
Int.. 
Int... 

Rim.. 
Rim.. 
Rim.. 

Vrim. 
Rim.. 

V  rim. 

Quadrant    

Radco 

Raleigh     

0pp.' 

■y  ■ 

•y 

* 
* 

L 
L 
L 
L 
L 
L 
L 
L 
L 

O'In. 

O'In. 

OIn. 

H 
L 

L 

Own 

Own 

Own 

Own 

Own 

J.  A.?.... 

Own 

Own 

J.  A.  P. . . . 

Own 

Own 

Own 

Black'br'e. 
Blackb'r'e. 
Own 

Own 

J.  A.  P.... 
Own 

lOK 
12 
11 

16^ 
14 
16J^ 
10 
12 
14 
7 

\m 

10 

IIH 
12 
5J^ 

8 

7 
9 

7K 
9 

■g"' 

7 

7 
7K 

5M 
4^ 
4 
5H 

4^2 

5H 

6 

6 

5M 

3H 

4K 

4 

5 

5H 

3Ji 

Yes  . 

Yes 

Raleigh 

Raleigh  

No 

RoTer 

Rover 

No.  . 
Yes 

Rover 

So. 

Ruby 

So 

Ruby 

So 

Ruby        

No.. , 
So 

Rudge 

Rudge 

Yes 
Ym 

Rudge     

Yes 
So 

Scale 

Scott 

Yes  . 

No. 
Yi«i 

Scott 

Yes, 

Sirrah 

•■y- 

L 
L 
L 
L 

J.  A.  P,,., 
Blackb'r'e. 
J.  A.  P, . . . 
J.  A.  P. . . . 

Villiers 

Sirrah             

So.., 
Yes,. 
Yes 
Yi«« 

Sirrah 

Sirrah         

5H 

in 

5M 

5Ji 

4 

5^ 

4H 

6 

5 

4?i 

bVt 

4 

4 

5 
5 
6 

Spark 

Villiers.... 
J.  A.  P.... 

Own 

Valveless . , 

Own 

Own 

Own 

J.  A.  P. . . , 

Own 

Own 

Own 

Own 

J.  A.  P.... 
J.  A.  P.... 
J.  A.  P, . . , 

Own 

Own 

Own 

9 

"ii" 

9^ 
WA 

14H 
12 

10 

im 

13H 
13H 
10 

8 

8 

9 
14 

'%" 

6 
8 

7 

Y" 

8 
8 

6 "" 
6 

9  " 

So 

■y- 

L 

Yes.. 
Yes.. 
Yes 

Stanger    

Sun         ".. 

•y- 

L 
L 
L 
L 

No. 

Yes 

Sunbeam 

Ye* 

So 

So 

Triumph     ... 

■  v' 

H 

L 
L 
L 
L 
L 

Yes 

So. 

So 

Trump 

Yes,, 
So 

So' 

Velocetle            

No 

Velocelte 

Yes 

Verus    

So 

Verm 

Own 

So 

Verui 

v  • 

L 
L 
L 
L 

J.A.  P... 
Blackb'r'e. 
J.  A.  P... 
Blackb'r'e. 

Yes 

Verus 

Yes 

Verut   

Yes 

Vera* 

Y'es 

Woll 

No 

Woli      

Op^p. 
V 

L 
L 

H 
L 
L 

Blackb'r'e. 
Blackb'r'e. 

Bradshaw  . 
J.  A.  P... 
J.  A.  P.... 

9 
13Ji 

11 

7 

5)^ 
5 

5 

4Ji 

No 

Wolf 

No 

Zenith 

Yes,. 
No... 
No.,, 

Zenith 

Zenith 

384 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


February  16,  1922 


British  Motorcycle  Trends 

Popularity  of  2V2-2%h.p.  lightweight  still  increasing.  Forty-six  per  cent 
of  machines  have  stock  engines  and  58%  stock  gearsets.  Brakes  show  im- 
provement.    Multiplicity  of  models  feature  of  most  British  Hues. 

By  M.  W.  Bourdon 


FIRST  observable  just  before  the  war  and  continued 
in  1919,  the  lightweight  motorcycle  movement 
in  England  has  gained  increased  force  and  in- 
tensity during  the  past  twelve  months,  and  whereas  un- 
til recently  the  mainstay  of  the  British  industry  was 
the  single  cylinder  four-cycle  machine  of  from  3y2  to  4 
hp,  weighing  250-300  lb.,  the  honors  are  now  fairly 
equally  divided  between  that  type  and  the  lightweight 
with  either  a  two-cycle  or  four-cycle  engine  of  from 
21/2  to  2%  hp.  and  turning  the  scale  at  160  to  180  lb. 

This  smaller  pattern  has  up  to  this  year  been  sold 
exclusively  for  solo  use,  generally  with  a  two-speed  gear, 
but  by  no  means  infrequently  with  only  a  single  ratio 
and  direct  belt  drive.  But  for  1922  quite  a  number  of 
makers  have,  after  strengthening  the  frame  and  modi- 
fying the  machine  in  one  or  two  other  details,  put  it  for- 
ward for  passenger  work  with  a  light  sidecar.  In  this 
form  with  a  three-speed  gearset  and  chain-belt  drive 
it  has  already  established  itself  in  the  public  favor, 
for  although  hitherto  it  has  not  been  sold  as  a  dual 
purpose  machine  it  has  been  used  quite  extensively  with 
sidecar  attachments  in  1921,  owners  having  themselves 
fitted  it  up  as  a  combination,  despite  the  makers'  warn- 
ing that  they  did  so  at  their  own  risk. 

It  should  not  be  assumed  from  the  foregoing  that  the 
medium-weight  31/2-4  hp.  single  cylinder  machine  has 
been  superseded  by  the  light  weight;  that  is  not  so,  for 
it  retains  just  as  firm  a  hold  as  hitherto  and  the  demand 
for  the  lighter  and  cheaper  machines  is  additional — a  de- 
mand, in  fact,  which  constitutes  almost  an  entirely  new 
market  for  motorcycles.  Favor  is  almost  evenly  given 
to  two-cycle  and  four-cycle  engines  for  lightweights,  for 
taking  all  models  of  all  makers  up  to  2%  hp.  the  two- 
cycle  engine  is  fitted  to  52  per  cent,  which  compares 
with  45  per  cent  at  this  time  last  year.  When,  however, 
one  ignores  limitations  as  to  horsepower  and  includes  all 
machines  from  the  smallest  to  the  largest  (8  hp.  two- 
cylinder),  the  four-cycle  motor  predominates,  appearing 
on  75  per  cent,  a  5  per  cent  drop  in  twelve  months. 

Twelve  months  back  the  popu)- lity  of  the  31/2-4  hp. 
single  cylinder  was  threatened  by  two-cylinder  horizon- 
tally opposed  engines,  a  number  of  new  models  appear- 
ing, offered  at  prices  comparing  favorably  with  the 
other  type.  But  these  two-cylinder  medium-powered  ma- 
chines have  not  made  much  headway,  and  up  to  5-6  hp. 
the  single  cylinder  still  holds  the  field. 

One  of  the  outstanding  features  of  the  British  motor- 
cycle industry  of  late  has  been  the  exceedingly  large 
number  of  new  models  of  all  types  put  f-'-rward  for  1922. 
This  will  be  realized  to  the  full  when  it  is  said  that  of 
the  160  machines  dealt  with  in  the  accompanying  speci- 
fication table  49.5  per  cent  are  new  models.  Admittedly, 
in  many  cases  they  are  based  upon  1921  models  and  em- 
body additional  rather  than  new  and  substituted  fea- 
tures. Further,  the  old  models  are  retained  as  optional 
patterns,  which  results  in  a  great  many  makers  offering 


a  large  variety  of  types.  As  will  be  seen  from  the  table, 
a  one-model  policy  is  quite  exceptional;  many  firms  offer 
four  alternative  types  and  half  a  dozen  are  listed  in 
some  cases.  One  firm  actually  catalogues  12  models 
under  two  different  names,  these  ranging  from  a  2^/2  hp. 
lightweight  with  two-cycle  engine  to  an  8  hp.  twin-cylin- 
der four-cycle. 

The  tendency  for  motorcycle  makers  to  fit  stock  en- 
gines and  gearsets  continues,  and  46  per  cent  of  all  ma- 
chines have  engines  made  by  specialists,  while  stock 
gearsets  appear  on  58  per  cent.  Also  as  hitherto,  the 
J.  A.  P.  engines  predominate  among  stock  productions, 
though  as  the  makers  of  this  range  do  not  supply  a  two- 
cycle  motor,  the  percentage  of  their  productions  in 
stock  engines  used  by  all  manufacturers  has  fallen  from 
60  to  53  per  cent  in  twelve  months.  Fifty-four  per  cent 
of  engines  are  made  by  the  motorcycle  manufacturers, 
v/hile  the  two-cycle  Villiers  stock  engine  with  its  fly- 
wheel magneto  now  has  the  chief  representation  in  this 
type,  viz.  44  per  cent.  For  the  first  time  a  sleeve  valve 
engine  has  made  its  appearance  on  British  motorcycles, 
this  being  the  Barr  &  Stroud,  made  under  the  Burt  & 
McCullum  (Argyll)  patents  with  a  single  interior  sleeve. 
Among  multi-cylinder  engines  the  V  type  continues  to 
predominate,  and  has,  in  fact,  gained  slightly  during  the 
year;  it  now  occurs  on  76  per  cent  of  the  two-cylinder 
engines  as  compared  with  20  per  cent  horizontally  op- 
posed, the  remaining  4  per  cent  having  cylinders  side  by 
side,  slightly  inclined,  and  are  of  the  two-cycle  type. 
Last  year  British  motorcycles  included  a  three-cylinder 
and  a  four-cylinder  model,  but  these  have  now  disap- 
peared. Cylinder  heads  are  detachable  in  only  21  per 
cent  of  all  engines,  and  vaives  in  the  head,  while  they 
have  increased  slightly,  hold  a  representation  of  less 
than  7  per  cent.  One  maker — Martinsyde — has  a  pecu- 
liar valve  arrangement,  the  exhaust  being  overhead  and 
the  inlet  at  the  side  of  the  cylinder,  the  exhaust  valve 
being  accommodated  in  a  detachable  cage  and  seating. 
There  are  two  or  three  examples  of  overhead  inlets  with 
side  exhaust. 

A  marked  variation  in  design  is  the  increased  num- 
ber of  anti-friction  bearings  (ball  and  roller)  in  place 
of  plain  gun-metal  bushes  for  the  crankshaft  and  big- 
end.  It  still  remains  usual  practice,  however,  to  fit  a 
plain  bearing  on  the  timing  side  of  the  crankshaft,  65 
per  cent  of  engines  having  this  arrangement  with  either 
a  ball  or  roller  bearing  on  the  driving  side.  Roller  bear- 
ings are  favored  far  and  away  in  preference  to  the  ball 
variety  for  connecting  rod  big-ends,  the  respective  per- 
centages being  55  and  3  per  cent,  the  remainder  being 
plain.  The  majority  (75  per  cent)  of  wrist  pins  are  still 
attached  to  the  piston  bosses,  though  there  has  been 
an  appreciable  increase  in  the  number  which  float  in 
both  piston  and  rod,  the  percentage  in  this  respect  hav- 
ing increased  from  4  to  17.  Splash  lubrication  still  pre- 
dominates with  84.5  per  cent. 
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Tendencies  in  British  Motorcycle  Design 


Engine,   Two   or    Four-Cycle 

Four    75  per  cent 

Two    25  per  cent 

Up  to  2%  Hp. 

Two-cycle    52  per  cent 

Four-cycle    48  per  cent 

No.  of  Cylinders 

1    60  per  cent 

2    40  per  cent 

Engine,  Make 

Own     54  per  cent 

Stock    46  per  cent 

Multi   Cylinder  Arrangement 

V    76  per  cent 

Hor.  opposed 20  per  cent 

Inclined    4  per  cent 

Cylinder    Head    Detachable? 

No    79  per  cent 

Yes    21  per  cent 

Engine   Bearings,    Driving    Side 

Plain    47  per  cent 

Ball    33  per  cent 

Roller    17.5  per  cent 

Plain  and  Ball   2.5  per  cent 

Timing   Side 

Plain    65  per  cent 

Ball    23  per  cent 

Roller    9  per  cent 

Plain  and  ball 3  per  cent 

Big-End 

Roller    55  per  cent 

Plain    42  per  cent 

Ball    3  per  cent 


Valve  Arrangement 

L  head   62.5  per  cent 

Valveless    25  per  cent 

Overhead   (I)    6.9  per  cent 

Overhead  Inlet  (F) 4.4  per  cent 

Overhead  Exhaust   6  per  cent 

Sleeve    6  per  cent 

Wrist  Pin   Fixing 

In  piston  bosses 75  per  cent 

Floating    17  per  cent 

In  connecting  rod 8  per  cent 

Lubricating  System 

Splash    84.5  per  cent 

Circulating   splash    7  per  cent 

Splash  and  pressure 3  per  cent 

Petroil    2.5  per  cent 

Pressure    1.5  per  cent 

Hollow  shaft,  drip  feed 1.5  per  cent 

Clutch   Type 

Plate    60  per  cent 

Multi   plate    . .  ._^ .35  per  cent 

expanding  a 

cone  f 

expanding  band  ( ^  P^'*  cent 

expanding  ring  J 

Clutch  Control  Hand  or  Foot 

Hand    88  per  cent 

Foot    10  per  cent 

H  &  F    2  per  cent 

Gearset 

Stock    58  per  cent 

Own     42  per  cent 


No.  of  Speeds 

3    62.5  per  cent 

2    31.5  per  cent 

1 3.25  per  cent 

Variable  (expanding  pulley)      2  per  cent 

4    75  per  cent 

Gearset   Location 

Separate    98  per  cent 

Unit    2  per  cent 

Type  of  Transmission 

Chain    51  per  cent 

Chain  and  belt 41  per  cent 

Belt    8  per  cent 

Frame 

Rigid    90  per  cent 

Sprung    8  per  cent 

Optional     2  per  cent 

Wheels;  Detachable  and  Interchangeable 

No    90  per  cent 

Yes    10  per  cent 

Brakes,  Front 

Tyre  rim    50  per  cent 

V  rim    26  per  cent 

Expanding   shoes    17.5  per  cent 

Band    3.5  per  cent 

Shoe    3  per  cent 

Brakes,   Rear 

V  rim   64  per  cent 

Expanding  shoes   22  per  cent 

Band     4  per  cent 

Two  V  rim   3  per  cent 

Expanding  and   band    2.5  per  cent 

Shoe    2.5  per  cent 

Two   expanding    2  per  cent 


German  Motorcycle  Specifications 


NAME  AND 
MODEL 


POWER  PLANT 


CYLINDERS 


k  e 


Adria R 

Ardie 2HP 

Golem     Chair  Type 

K.  C 2HP 

Kreiger 4HP 

Krupp Scooter 

Lomos     Chair  Type 

Lorenz Scooter 

Mars  A20 

Megola .  .  Chair  Type 

M.  F.  Z 2HP 

N.  S.  U 2HP 

N.  S.  U 3HP 

N.S.  U 4HP 

N.  S.  U 8HP 

Pawa 1.5HP 

Postler Scooter 

Star 3HP 

Tautz Scooter 

Triumph 2HP 

Victoria 3HP 

Wanderer 2HP 

Wanderer 4HP 

Wegro 3HP 


1-67x80 
1-70x75 
1-50x60 
2-51  5x62 
1-80x99 
1-60x70 
1-55x60 
1-62x70 
2-80x95 
5-52x60 
1-64x77 
1-66x71 
1-75x80 
2-63x80 
2-80x99 
1-60x80 
1-65x76 
2-61x67 
1-50x60 
1-70x72 
2-68x68 
1-70x85 
2-70x80 
2-60x80 


Vert. 
Vert. 
Hor.. 
0pp.. 
Vert. 
Vert. 
Obi.. 
Vert. 
0pp.. 
Rot.. 
Vert. 
Vert. 
Vert. 
Vee.. 
Vee.. 
Vert. 
Vert. 
0pp.. 
Hor.. 
Vert. 
0pp.. 
Vert. 
Vee.. 
Vert. 


^d 


22.3 
17.6 

7.2 
15.7 
30.7 
12.1 

8.7 
12.9 


58 
38 
15 
15 
21 
30 
60 
13 
15 

24.0 
7.2 
16.4 
30.1 
19.9 
37.6 
27.6 


Spl.  .  . 
O&G.. 
O&G.. 
O&G.. 
Force. 
Spl.  .  . 
O&G.. 
Spl,  .  . 
Force . 
Spl... 
Force. 
Force. 
Force. 
Force. 
Force. 
Spl.  .  . 
Force . 
Force . 
O&G.. 
O&G.. 
Force . 
Force. 
Force. 
O&G.. 


Meco 

Opt 

Pallas 

Own 

Opt 

Tuto 

Tuto 

Meco 

Pallas 

Zenith.  .  .  . 
Graetzin..  . 

Pallas 

Pallas 

Pallas 

Pallas 

Tuto 

Zenith 

Pallas 

.■^dria 

Own 

Opt 

Own 

Own 

Tuto 


Bosch. . 
Else. . . 
Fly-wh. 
Bosch. . 
Bosch.. 
Fly-wh. 
Bosch. . 
Bosch. . 
Bosch. . 
Bosch. . 
Bosch.. 
Bosch. . 
Bosch.. 
Bosch.. 
Bosch.. 
Bosch.. 
Bosch. . 
Opt.... 

Else 

Bosch. . 
Bosch. . 
Bosch. . 
Bosch.. 
Bosch.. 


0. 

X 

E 

a 
B 


2.5 
2.3 

1 

2 

4 
1.55 
12 
16 
7.3 
4.88 
2.5 
2.2 

3 
4.5 

8 

i.7 
1.8 

3 

1 
2  6 

4 

2.5 
4.5 
3.5 


TRANSMISSION 


a.  ti 
CO  a. 


Prog. 
Slid.'. 


Slid.. 
Plan. 
Slid.. 
Slid.. 
Hub. 
Slid.. 
SUd.. 


Hub. 

Slid. . 


Hub. 
Prog. 
Prog. 
Prog. 


3 


None. 
Cone. 
Cone. 
Cone. 
Cone. 
Disk.  . 
Cone. . 
Cone. . 
Exp.. 


Disk. 
Disk. 


Disk 

Disk. 

Cone. 

Spr.. 

D-d.. 

Cone. 


Cone. 
Disk. 
Disk. 
Disk 


Belt... 
Belt.  .  .  . 
Chn.  Bit 
Chn.  .  .  . 
Car-shft. 
Sp-gear. . 
Belt.  .  .  . 
Belt.... 

Chn 

D-fr-wh. 
Belt.  .  .  . 
Belt.... 
Belt.... 
Belt.... 
Chn.... 
Belt.... 

Belt 

Chn.... 

Chn 

Belt.  .  .  . 
Belt .  .  .  . 
Belt.,.. 
Chn.... 
Chn 


FRAME  AND  WHEELS 


49.7 
53.2 
47.3 
50.5 
55.2 
47.3 
53.2 
49.2 
58.8 
55.2 
52.0 
52.4 
52.8 
54.3 
58.3 
54.3 
50.5 
57.2 
48.8 
49.2 
58.3 
54.2 
55.2 
55.9 


E 

e 

u. 

V 

m 


Stl-tube, 
StI-tube 
Stl-tube 


Stl-tube 
Pr-sheet 
Stl-tube. 
Pr-shect , 
Pr-sheet , 
Pr-sheet. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Pr-sheet. 
Stl-tube. 
Pr-sheet. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Stl-tube. 
Stl-tube. 


Spr.. 
Spr.. 
Spr.. 
Bicv. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 
Spr.. 


to 


26x2 
26x2^ 
15x2^ 
24x2 
28x2 V4 

1.5x214 

20x2 

15x2^^ 

28x3 

28x3 

26x2^^ 

26x2  >-i 

26x2H 

26x21^ 

28x3 

20x2  M 

15x2ii 

20xl»i 
26X2H' 
26x2^ 
26x2  i^i 
26x24 
28x3 


M 
C 


P.... 

K... 
K... 
P.... 
K... 


H... 
K... 
K... 
K... 
K... 
K... 
K... 
K... 


MISCELLANEOUS 


None. 
K... 
K... 
K... 
K... 


M 
C 


None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

Bosch. 

None.. 

None.. 

None.. 

Bosch. 

None.. 

None.. 

Bosch. 

None.. 

None.. 

Fenag. 

None.. 

None. 

Bosch. 


I 


aat- 


1-Eit. 
2-Int.. 
1-Ext. 
1-Ext. 
2-E.xt. 
2-Int.. 
2-Int.. 
1-Ext. . 

:-Ext. , 

2-Inf... 
1-Rim.. 
1-Rim.. 

I-Ext. . 

:-Ext.. 
2-Int... 
2-Ext.. 
2-Ext. . 
2-Int... 
1-Int... 
2-Eit.. 

I-Ext.. 
2-Int... 
2-Int.. 
2-Ext. . 


«2.£ 


1  06 
2.38 


1.45 

2  M 
0.40 
1.32 
0  79 
3.09 
4.76 
2.38 
1.85 
1.98 
2.11 
2.38 
0  79 
0.53 
2.64 
0  79 
1.85 
3.17 
1.98 
2  64 
2.64 


134 

172 
77 
121 
247 
99 
121 
110 

242 
132 
154 
232 
221 
309 
110 
137 
187 
75 
137 
242 
'42 
276 
199 


S    . 

3-- 


»«  ss 


40 

37 
25 
34 
47 
25 
31 
19 
50 
47 
43 
37 
40 
50 
62 
37 
28 
40 
25 
37 
47 
37 
53 
68 
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American  Stock  Engine  Speci 


MAKE  AND 
MODEL 


Beaver JA 

Bearer CL 

Beaver -JB 


ATU 
BTU 
MU 
YTU 

ETU 
FTU 
CTU 

Climax J^ 

Climax KU 


Buda 
Buda 
Buda 
Buda 
Buda 
Buda 
Buda 


Climax. 


TU 


Continental ^R 

Continental |4 

Continental E7 

Continental C2 

Continental C4 

Continental N 

Continental B2 

Continental 9N 

Erd D 

Fall* X-9000 

G.  B.  AS AA 

G.  B.  &S SS 

Gray-Beall K 

G.ay-Beall -T 

Hercules CU2 

Hercules CU3 

Hercules MU2. 

Hercules MU3 

Hercules TU 

Hercules T3 

Herschell-Spillman  90 

Herschell-Spillman    .    7000 
Herschell-Spillman.  .11000 

Highway AA 

Hinkley 300 

Hinkley 400 

Hinkley 500 

Hinkley ZOO 

Hinkley 1600 

Le  Roi 2C 

Lycoming. .  K,  KA,  KB,  KC 

Matthews F 

Matthews LM 

Midwest 400 

Widwest 402 

Midwest 408 

Midwest 409 

Northway 80 

Northway 84 

Northway 88 

Northway 309 

Pittsburgh 92 

Pittsburgh 93 

Reliable T 

Reliable 00 

Rochester G-1 

Rochester 1000 

Rutenber M 

Stearns A 

Stearns AU 

Stearns B 

Stearns BU 
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Cir-spl.  . 
Hol-crk. . 
Hol-crk. , 
Hol-crk. 
Hol-crk.  , 
Hol-crk.. 
Hol-crk. . 
Hol-crk. . 
Hol-crk.  . 
Hol-crk.  . 
Cir-spl.  . 


Hol-crk.  . 
Hol-crk.  . 
Hol-crk. . 
Cir-spl..  . 
Hol-crk.. 
Hol-crk.. 
Hol-crk.. 
Hol-crk.. 
Hol-crk.  . 
Hol-crk.  . 
Hol-crk.  . 
Hol-crk. . 
Hol-crk.  . 
Hol-crk. . 
Hol-crk. . 
Hol-crk. . 
Hol-crk.. 
Hol-crk. . 
Cir-spl.  . 
Hol-crk. . 
Hol-crk. . 
Hol-crk. . 
Hol-crk. . 
Spl.  FF. . 
Hol-crk. . 
Hol-crk. . 
Hol-crk. . 
Hol-crk.  . 
Cir-spl.  . 
Hol-crk. . 
Hol-crk.. 
Hol-crk. , 
Hol-crk.  , 
Hol-crk. , 
Hol-crk. 
Hol^crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 
Hol-crk. 


Si 


a^i 


No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No. 
No.. 
No.. 
No.. 
No.. 


No.. 


No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
No., 
No.. 


No.. 
No.. 
No.. 
No.. 
No.. 
No.. 


No., 


Yes. 
Yes. 
Yes. 

Yes. 
No.. 
No.. 
No.. 
No.. 
No.. 


No.. 
No.. 


No.. 
No.. 
No.. 
No.. 
No.. 


No.. 
No.. 


No... 
No... 
No... 
No... 
No.  . 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 


rii-StI — rhroino   Stwi 

l>et 

Dptacliable 

r-Iron — rust   Iron 

Ece- 

-Eccentric 

fir  Si»I — ("inulatinu'   Splash 

K  F- 

Force   Feed 

Hor — Horizontal 

Hoi  Crli— Hollow  Crnnkshsft 

H-<;enr — HelUcsl   Gear 


Specifications 


AUTOMOTIVE    INDUSTRIES 
thf:  automobile 


fications  for  1922 


387 


e 

<5 


f 


» 


» 


C-9tl. 

C-fltl. 
C-etl. 

A-6tl. 

A-«tl 

C-8tl. 
A-6tl. 

A-fltl. 
A-stl. 
A-«tl. 

C-8tl. 
C-8tl. 

C-stl. 
C-etl. 

C-stl', 

C-Btl. 
C-6tl. 
C-9tl. 

c-stl. 
C-stl. 
A-etl. 
C-etl. 
C-«tl. 
C-stl. 

Cr-fltl. 

C-stt. 
C-stl. 
C-stl. 

C-8tl 

C-stl. 
C-stl. 
C-stl. 
C-stl. 

C-9tl. 

C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 

C-6tl 

C-stl. 
C-stl. 
C-etl 
C-stl 

C-8tl 

C-stl 

C-8ti 

C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl 
C-stl 
C-stl 
C-stl 

C-8tl 

C-stl 

C-stl 

C-stl 

C-stl. 

C-stl. 

C-stl. 

C-stl 

C-stl. 

C-stl. 

C-stl. 

C-stl. 

C-all. 

C-stl. 

C-stl. 

C-3tl 
C-8tl. 

C-stl. 
C-stl. 
C-stl. 
C-etl. 
C*tl. 
C-stl. 
A-st!. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl 
A-stl. 
A-stl. 

C^tl'. 
C-etl. 
C-etl, 
C-stl. 

C-Btl. 

C-etl. 
C-stl. 
C-stl. 

C-8tl. 


if 


12H 
11 

12H 
IWh 
143^ 

UH 

13K 

1214 
\2K 

UK 

13 
13 
14 

11 

lOK 

11 

10^ 
10J4 
13M 
10J4 
12 

lOK 
7 
11 
11 
11 
II 
12 
12 

13M 
13K 
11 
11 
11 

10k 
im 

12 
12 
12 

'9M 

9k 
37 
12 

IM 
10 

6J^ 
11 
11 
12 

9H 
11 
11 
18 
44 
12 
10 

9M 
13M 
13^ 
13H 
13M 
12J^ 

ny, 

12^ 

12M 

12H 

12M 

lOH 

10 

10 

10 

10 

10 

10 

12 

14 

20J/2 

1334 

1334 

12K 

1234 

105/8 

11 

11 

11 

11 

11 

II 

10 

103^ 

1034 

12 

12 

12 

12K 

123^ 

14 

14 


M 

g 

e 


83^ 

83^ 

33^6 


51%2 


48?i 


.9 

"5 


3234 
16\fi 
32M 
32% 
80Jfc 

80% 
80% 

124 

124 


48^ 


16'-!, 
3.16 
2  03 

83^8 

S34 


3 

2% 
26 


545i5 

48 

46 


27 
28 


1554 
32 

m 
1% 

734 

43,6 

43i6 
4>« 
4>i, 
43i6 
43io 

4?K 

hM 
5J4 
5J4 
7?te 

7Jl6 
95/8 
95-8 


C-stl. . 
C-stl.. 
C-stl.. 
A-stl. . 
A-stl.. 
C-stl.. 
A-stl. . 
C-st .. 
C-stl. . 
C-stl.. 
A-stl. . 
A-stl. . 
C-stl. . 
C-stl.. 
C-stl.. 
C-stl.. 
C-stl., 
C-stl.. 
C-sti. , 
C-stl., 
C-stl. 
A-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl.. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
C-stl. 
C-stl. 

C-8tl. 

C-stl. 
C-stl. 
C-stl. 
C-.stI. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
C-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
C-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 

A-stl'. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 
A-stl. 


c 


U 


2'4 

2'<r 

234 

234 

1'/ 

234 

23^ 

23^ 

2 

234 

2>4 

234 

234 

2K 

254 

2 

•iX 

VA 

•2?A 

3 

214 

VA 

1% 

IH 

2 

2 

2 

2 

2 

2 

2^ 

2H 

2 

2 

2 

m 
23/s 
23^ 
234 
214 
234 


9 

hi 

134 

3 

234 

234 

234 

2 

2Vs 

2H 

2A 

VA 

VA 

3 

2Vs 

2% 

2H 

2 

2?4 

2M 

2»4 

2?4 

2k 

2H 

2y2 

2V2 

2V, 

2H 

234 

2 

2 

2 

2 

2 

2 

2»^ 

3 

334 

2^ 


2 

2 

2 

2 

2 

2 

2 

1% 

1?4 

2 

2 

2 

234 

234 

25^ 

2% 


2.37 
2.29 
2.37 
3.19 
3.19 
1.9.5 
2.25 
2.25 
2.25 
2.00 
2.25 


25 

50 

25 

21 

21 

21 

21 

21 

45 

05 

2.50 

1.84 

2.25 

1.55 

.206 

.206 

2.00 

2.00 

2  00 


LENGTH  OF 

CRANKSHAFT 

BEARINGS 


00 

37 

,37 

20 

00 

.37 

,22 

,20 

,20 

,33 

,33 

33 

1.75 

2  06 

2.00 

1.25 

3.00 

2.50 

2.50 

2.25 

2.18 

2.18 

2.30 

2.04 

2.00 

1.80 

3.00 

2.37 

2.98 

2.25 

2,00 

2.87 

2.87 

2.87 

2.87 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.25 

2.00 

2.00 

5.80 


e 


23^ 


2% 
4 

3'^ 
4 

334 
334 
2H 
234 
234 
2H 
2)4 
234 
23^, 

2?4 
2?4 
2H 
234 
23-2 
234 

3^4 

3J4 

4 

3A 


3H 

4^ 

254 

2?4 

3»4 

3)4 

3K 

4?4 

VA 

4% 

2H 

3 

334 

4H 

3 

4 

3 

4 

2H 

3^ 

3)4 

4)4 

33^ 

43^ 

4)4 

4H 

W 

2"^ 

3H 

4% 

•i>4 

4% 

3 

4A, 

3 

4J6 

23^ 

3^ 

4 

4 

234 

34, 

2% 

m 

VA 

3 

2H 

3 

2 '4 

4 

2)4 

3 

2H 

3 

\\4 

3»4 

m 

354 

114 

43.5; 

\H 

43^ 

2)4 

4 

234 

4 

2=/g 

4 

4 

4 

2*4 

4 

2^ 

3 

3 

3 

3 

3 

3)4 

33^ 

3)4 

314 

3^ 

3^ 

2H 

2^4 

3V 

334 

31^ 

2H 

3T-« 

2H 

3V, 

3',; 

2ri 

2% 

2% 

2  A 

3W 

■i% 

3H 

3 

3»i; 

3 

3?4 

2 

3 

r 

2« 

4'^ 

23^ 

3)4 

2?4 

3'^ 

33l! 

4)4 

33^ 

4u; 

33^ 

4)^ 

3)4 

414 

■i'A 

4 

334 

4 

334 

4 

■iH 

4 

33i 

4 

33<; 

4 

1% 

33ii 

1 

M 

e 
^3 


3% 

334 


33:r 
334 
4 

5»4 

6'V 

4 

3>^ 

3'/f 

334 

2% 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3)4 

33ii 

334 

4 

4 

6 

5»-4 


n-Crk. 
n  crk., 
n  crk.. 
n  crk.. 
n-crk. . 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  Crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk,. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk. . 
n  crk.. 
n  crk., 
n  crk.. 
n  crk,. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk. . 
n  crk.. 
n  erk.. 
n  crk. 
n  crk.. 
n  crk. 
n  crk.. 
n  crk. 
n  crk. 
n  ck. 
n  crk. 
n  crk. 
n  crk. 
n  crk. . 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk. 
n  crk. 
n  crk. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk. . 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk.. 
n  crk. . 
n  crk.. 
n  crk.. 
n  crk.. 
M  ck., 
n  crk., 
n  crk.. 
n  crk. 
n  ork. 
n  crk.. 
n  crk.. 
n  crk. 
n  crk.. 
n  crk.. 

n  crk. . 
n  crk.. 
n  ck.. 
n  crk. 
ri  crk.. 
n  crk.. 
11  rrk. . 
n  crk.. 
n  crk.. 
11  crk.. 
n  crk.. 
n  crk. 
n  crk., 
n  crk. . 
n  crk.. 
11  crk.. 
n  crk.. 
II  ork., 
II  crk. 
n  crk. , 
11  crk. 
n  crk. 
n  crk., 
n  crk.. 
11  crk.. 
n  erk.. 
n  crk. . 
n  crk. 
11  crk.. 
n  crk. . 


E 
6 


H-Kcar. 

8il-ch.  . 

H-Rcar . 

H-gear . 

H-goar. 

H-gear. 

H-gear. 

H-?ear. 

H-gear. 

H-gear. 

H-gear. 

H-gear. 

S-gear.. 

H-gear. 

H-2ear. 

H-gear. 

R-gear. . 

H-gear. 

H-gear. 

H-gear. 

H-gear . 

H-gear. 

H-gear. 

H-gear. 

S-gear.. 

Sil-ch.. 

f-gear. , 

H-gear. 

H-gear. 

H-gear. 

H-gear . 

H-gear . 

H-gear . 

H-gear . 

H-gear 

H-gear . 

H-gear . 

H-gear . 

H-gear . 

H-gear . 

H-geer . 

H-gear 

H-gear 

H-gear . 

H-gear. 

S-gear. . 

H-gear. 

H-gear . 

H-gear . 

H-gear. 

H-gear . 

H-gear . 

H-gear . 

H-gear. 

H-gear . 

H-gear . 

P-gear. . 

S-gear. . 

Sil-ch.. 

H-gear . 

H-gear . 

H-gear. 

H-gear 

H-gear. 

H-gear 

H-gear . 

H-gcar . 

H-gear . 

H-gear . 

H-gear 

H-gear . 

H-gear. 
H-gear . 
H-gear. 
H-gear . 
H-gear 
H-gear . 
H-gear . 
H-gear . 
H-gear . 
H-gear. 
H-gear . 
H-gear . 
H-gcar . 
H-gear. 
H-gcar 
H-gcar 
H-gear . 
H-gcar . 
H-gcar 
H-gear . 
H-gcar 
H-gcar 
H-gear 
H-gcdr . 
H-gear. 
H-gear. 
H-gear. 
H-gcar . 
H  gear. 
H-gcar 


X 

M 

m 


1200 

2400 
1200 
1100 
'100 
1400-1R00 

1200 
1400-1600 
1400-lfiOO 
1400-1600 
1100 
1100 
900 
2400 
1400 
1400 
1400 
1600 
2200 
1300 
1800 
1600 
2000 
2000 
1600 
2200 
2200 
2000 
1800 
1700 
1600 
1.500 
1.500 
2150 
1900 
21.50 
2000 
1600 
1600 
1600 
1.500 
1650 
2200 
1800 
2800 
2000 
1500 
1600-1700 
1800-2200 
2200-2600 
1.500 
1600 
1.500 
2700 
2400 
2000 
6000 
750 
2500 
2550 
2400 
1400 
1400 
1400 
1400 
1.500 
1.500 
1.500 
1500 
1500 
1500 
2000 
2450 
2400 
2400 
2200 
2100 
2000 
1150 
930 
600 
1400 
1.500 
1500 
1500 
1800 
1800 
1400 
1400 
2000 
2000 
2000  ■ 
2300 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1200 
1200 


Ves.. 

No... 

Ves.. 

Oot.. 

Oot.. 

No... 

Oot.. 

Opt.. 

Oot.. 

Opt.. 

Ves.. 

Ves.. 

Ves.. 

No... 

Opt.. 

Oct.. 

Oct.. 

Opt.. 

Opt.. 

Ves.. 

No.. 

Ves,. 


No. 
No. 
No. 
Opt. 
Opt. 
Opt. 
Opt. 
Opt 
Opt. 
Opt. 
Opt. 


Yes 

No.'. 

Ves 

Ves. 

Yes 

Yes 

Yes, 

Opt, 

No.. 

Ves. 

No.. 

No.. 

No., 

No., 

No.. 

Yes. 

Yes. 

Yes. 

No., 

No.. 

Yes. 

Yes. 

Yes. 

No.. 

No.. 

No.. 

Yes. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

No.. 

No.. 

Opt. 

Yes. 

Opt. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

No. 

No. 

No. 

No. 

No., 

Opt. 

Opt. 

Opt. 

Opt. 

Opt. 

Opt. 

Opt. 

Opt. 

Opt. 


e 


Cent. . 


Cent. . 


Cent 
Cent. 
Cent. 


Cent. 


Cent. 


Opt.. 
Opt.. 
Opt.. 
Opt.. 
Opt.. 
Opt.. 
Cent. 
Cent. 
Cent. 

Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 

Cent'. 

Cent'. 
Cent. 
Cent. 
Sue  . 
Cent. 
Cent. 
Cent. 


950-1000 


950-1000 

900 

900 


1000 
1100 
1100 
1150 


1300 
1100 


1100 
900-1000 


Opt. 
Op*. 
Opt. 
Opt. 
Opt. 


Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


1750 
1750 
1650 
1.550 
1450 


1500 
1.500 
1.500 
1.500 
1.500 
1200 
1000 


1400 
600 


600 


800-900 

800-900 

800-900 

800-900 

900-1000 

900-1000 

900-1000 

900-1000 

900-1000 

900-1000 


e 


1100 

700 

1100 


1100 
1150 
1500 
580 
650 
660 
.580 
560 
475 
1016 
600 
680 
475 
425 
366 
460 
467 
750 
750 
850 
850 
1000 
1000 
575 
440 
575 
425 

730 
884 
806 
988 


470 
445 
2-^0 

1200 
900 
600 
425 
600 
709 
850 
710 
710 
370 

1150 


Cent.. 

Cent. . 

Cent.. 

Cent. , 

1000 

Cent.. 

900 

Cent. . 

535 

Cent.. 

1000 

Cent.. 

1000 

Cent. . 

1000 

Cent. . 

1000 

Cent. . 

1000 

Cent. . 

1400 

Cent.. 

1400 

1000 
1000 
1000 
1000 
1000 
1000 
1000 

:;oo 

800 


575 

2534 

545 

11.50 

11.50 

11.50 

11.50 

850 

850 

850 

850 

850 

850 

"5.52 
430 
325 
300 
460 
425 
1000 
1750 
4050 
980 
910 
840 
825 
615 
700 
700 
700 
581 


750 
450 
460 
650 
660 
680 
790 
800 
1040 
1275 


231X 

2534 

2'?V« 

28».4 

V(»4 

2V4 

25»/f 

25'4 

25».4 

25?4 

23 

24 

26 

24  U 
26?4 
30 
24^^ 
26»4 
2314 
2«»-^ 
23U 
2^V<! 
25>4 
25S4 
23 1« 
275,^ 
2534 

253/f 

253,^ 
253.f 
253^ 
283.4 
2834 
251^ 

25  V< 
25H 


2534 
2534 
2534 
2534 
253^ 


2\% 
27 

'2.53^ 
253^ 
253^ 
2534 
2434 
2434 
283.^ 
263^ 
27 

23 
32 


26 


26 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 

26' 

2534 

24 

24 

24H 

24 

25?-^ 

29 

403/^ 

303'i 

30^ 

30"-; 

30)4 

207/i; 

24  V 

25*4 

25^4 

26 

26 

26 

26 

21 

21 

21v 

2r» 
2r» 

24 
24 

233^ 


39 

.34'^ 

39 

371^ 

3714 

30T4 

3714 

341/g 

3434 

3234 

40 

40 

44 

30% 

34'4 

36M 

31 

33 

30  T6 

40?6 

29% 

38»^ 

28»^i 

33  ^; 

24 

323^ 

335^ 

35 'i^ 

35  ?i^ 

41 

41 

41?^ 

41?- 

30Jie 

31 

30 


50  .>r 

534 
50'<i 
47VJ 

47^;; 

33?^; 

3914 

37'.^ 

37'.-^ 

3634 

47)4 

.50)4 

55»<; 

4034 

40 

42  ^^ 

38 

36 

34"^ 

42)4 

41% 

38'-^ 

U'i 

33 

3334 

32)4 

38% 

38% 

4354 

435^ 

44»ii 

ii% 

44 

35J4 

44 


36 
36 
40 
40 
4134 


'26'^; 

29^ 
•39J^ 

sm 

35  V 
33. V 
34V 
3534 

35  V 

30% 

30 

28 

26 

25 

3434 

52.'. 

2634 

42?4 

12?4 

4234 
42?^i 
389-4 
38?4 

mi 
■mi 

38J4 

■32  " 
32)4 
28 
27 
30 
28 
393^ 
50 
66% 
403i. 
403-.. 
3894 
3894 
29 
31V 
32h 
32^8 
31% 
31% 
31% 
33  V 
31 
31 

30  V 
30  V 
30  V 
3194 

31^4 

37>s 
3-3» 


3734 
3714 

mi 

iVA 
mA 


Yes.. 

No... 

Yes. 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

Yes.. 

Yes.. 

Yes. 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No. . . 

Yes.. 

No... 

No... 

No... 

Yes.. 

I'es. . 

Y«.. 

Yes. . 

Yes.. 

Yes. . 

Yes.. 

Yes.. 


No. 
No. 
No. 
No. 
No. 
No. 


38  V 
34% 

47»i'7 

433^ 

38% 

33  U 

443^ 

513^ 

25)4 

56'-4 

40 

30 

46 

54 

40V 

49  U 

iWi 
4954 
4954 
465/8 
46?-8 

465/8 
465/8 

465/8 

46^-8 

4134 

39 

333,4 

28 

35 

34 

445-s 

5594 

7594 

62 

58 

55  ••■'. 

5533 

3634 

39  V 

40  V 
40  V 
37?  8 
ZIH 
40  V 
51 

35% 
35% 
443  s 
443s 
4498 
46 
46 
48' s 
64)  s 


No.. 

Yes.. 

No.. 

Yes.. 

Yes. . 

Yes. . 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

Ves. . 

Yes.. 

No.. 

No. 

No.. 


Yes.. 
Ves.. 
Ves. . 
Ves. . 
Yes. . 
Yes.. 
Ves, . 
Yes. . 
Ves.. 
Ves. . 
No... 
No... 
No.  . . 
No. . . 
No... 
No... 
Ves  . 
Ves. . 
Yes. . 
Ves. . 
Ves.. 
Ves  . 
Ves. . 
Ves.. 
Ves. . 
Ves.. , 

No.'.'.! 
No... 
No... 


Yes. . 
Ves.. 
Yes. . 
Ves.. 
Yes.. 
Yes.. 
Yes. . 
Yes.. 
Yes  . 


2 

I 

? 
'5 

a 
e 
Z 


.  3 
e  o 
ZZ 


Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes, 

Yes. 

No  . 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yei. 

Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Yes. 

Yes 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Opt. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

No. 

Yes 

No. 


Yes, 
Yes 
Yes 


Yes 


Yes 

Yes' 
Yes 
Yes 
Yes 
Yes 
Yes 
Ves 
Ves 
Yes 
Ves 
Yes 
Yes 
Opt 
No. 
No. 
Ves 
Yes 
Yes 

Yes 
No. 
Yes 
Yes. 
Ves 
Yes 
Yes 
Yes 
Yes, 
Yes 
Yes, 
Ves 
Yes 
Yes 
Yes 
No. 
No. 


S.A.E-2. . 
S.A.E-3.. 
3...\E.2. . 
S..\.E-1.. 
3.A.E-1.. 
S.A.E-3.. 
S.A.E-3., 
S.A.E-3.. 
S..A.E.3.. 
3.A.E-3., 


S..A.E-2. 
.A.E-1. 
S.\.E-3. 
SA.E-2. 
S..\.E-2. 
Own... 
S..A.E-2. 
S.A.E-3. 
S.A.E-1 . 
S.A.B-3. 

Opt 

S„A.E-4. 
S.A.E-3. 
S.A.E-5. 
S.A.E-3, 
S.A.E-3. 
S.A.E-3. 
S.A.E-3. 
S.A.E-2. 
S.A.E-2. 
S.A.E-1 . 
S.A.E-1 . 
3.A.E-3. 
S.\E3-5. 
S.A.E-3. 
3.A.E-3. 
S.A.E-3. 
S.A.E-3. 
S.A.E-2. 
S.A.E-2. 
S.A.E-2. 


MAKE  AND 
MODEL 


Bea*«r. 
B«a*«r. 
B«af«r. 

B«b.. 
Ba4a.. 


..JA 
..CL 
...JB 
.ATU 
.BTO 
..MD 


Boda ETD 

Bo^ FTU 

B«d« cru 

CMmmx K 

Qimax KU 

CUmax TO 

Continental TR 

Continental E4 

Continental E7 

Cominenlat C2 

Conlinental C4 

Continental N 

Continental B2 

Continental 9N 

Efd    D 

Fall. X-MN 

G.B.  4S AA 

G.  B.  *S SS 

Grar-Beall K 

Grar-Beall T 

Hercules    C02 

Hercules CU3 

Hercules MU2 

Hercules MU3 

Hercules      .    .    TU 

Hercules    TJ 

Herschell-Spilbnan  .  M 
Herschell-Spillman.  7000 
Herschell-SpiUmaa.  .11000 

Highway   AA 

iHinkley        3M 

Hinkley 4M 

Hinkley SM 

H  inkier  - 
Hinkley  .. 
URoi      . 

S.A.E-3.  .  .  Lyeominf 

Opt IMatthews 

S.A.E-5.  .  .Matthews. 

S..A.E-l.2.3|Midwesl    . 

S„A.E-2,  3.  Midwest.. 

S.A.E-2,  3. iMid west   . 

S„A.E-3,  4.iMidwest  . 
North  way. 
Northway. 
Northway. 
Northway. 


ICM 

2C 

K,  KA,  KB.  KG 

F 

LM 

4M 

4tt 


S.A.E-3. 


s.aj:-3. 

S.A.E-3. 
S.A.E-3. 


s.aj:-i. 
sJii^i.' 
sCa.'e^.' 

Sl\.E^2. 
s!.A.E-l 

sl\j;^ 

Opt 

s-\j;-3 

S.A.E-4. 
S.A.E-3 
S_\.B-3 
3.AJ^2. 


S-V.E-1, 

s_aj:-i, 
Sjv.e-1. 

S_\.E-1. 
S.AJ>-2, 


S-AJ^^. 
S.AJ>^. 

s_aj:-3. 

S..A.E-3.. 

S.A.E-3  . 

S..A.E-3. 

S.A.E-3. 

S.A.E-3. 

S.A.E-3. 

S..\.E-3. 

S..\.E-3. 

S.A.E-3. 

S.AJE-3. 


M 

M 

8S 

3« 

Pittsburgh 92 

Pittsburgh 93 

Reliable T 

Reliable M 

Rochester G>I 

Rochester IMt 

iRutenber 2S 

:Stearns   A 

'Stearns AD 

'Stearns B 

|Stearns BU 

Slearna G 

iSteaiiu GU 

Slcarn* H 

Stearns HI) 

Stearns F 

Stearns FU 

Sphinx A 

Supreme SK 

Supreme S4 

jTurmo O 

iTunn* N 

!T«rm« H 

iTurm* .S 

Twin  City   TW 

Twin  City AE 

Twin  City    BE 

Waukesha   El) 

Waukesha DU 

Waukesha ..CU 

Waukesha FU 

Waukesha BUX 

jWeidely      .    M 

IWeidely   MAU 

iWeidely MAU2 

Weidely MAT 

Weidely MAT 

iWeideU    MA 

IWeidely C 

Wisconsin CAU 

Wisconsin EAI) 

Wisconsin TAU 

Wisconsin UAU 

Wisconsin VAU 

Wisconsin RAU 

Wisconsin RBI) 

Wisconsin M 

IWi.«eonsin P 


lut — Integral 

In  Crk — In  Crankcase 

N-S«eel— Nickel  Steel 


P-Steel — Pressed    Steel 
P.  T — •I'unip.    Tliermosiplioii 
PIst — Piston 


Sil-Ch— Silent   Chain 
S-Gear — Sixir   Oear 
S-Steel— Senii-Stoel 


Speo-.V — Si>eclal   Alloy 
Tn  n  B — Tunjrst  en 
'I'lier  -Tlifriiios.vplion 


Ver — Vertical 

\  -tiend — ValTe-in-Head 

V— Vee  T>pe 


388 

Tendencies  in  British  Passen- 
ger Car  Design 

{Continued  from  page  343) 

Oil  Pump  Type 

Gear    76  per  cent 

Plunger    19  per  cent 

Eccentric  vane    3  per  cent 

Flywheel    1  per  cent 

Disk 1  per  cent 

Oil  Pump  Position 

In  sump 73  per  cent 

End  of  camshaft 21  per  cent 

Side  of  camshaft 6  per  cent 

Carbureter  Make 

Zenith    55  per  cent 

Own  14  per  cent 

Claudel   10  per  cent 

Smith,  5  jet 8  per  cent 

Cox    6  per  cent 

Solex    3  per  cent 

S.  U 2  per  cent 

W  &  P 1  per  cent 

Zephyr    1  per  cent 

Fuel  Feed 

Gravity    53  per  cent 

Vacuum    39  per  cent 

Pressure 8  per  cent 

Ignition  • 

Magneto    86| 

Magneto  and  battery. ...   6 j  ^"^  P^^  ^^"^ 
Battery    8  per  cent 

Generator  Drive 

Belt 63  per  cent 

Positive    37  per  cent 

Electric   Starter 

Yes    84  per  cent 

No    8  per  cent 

Extra    5  per  cent 

Mechanical    (seat  lever) 3  per  cent 

Electric   Equipment,   Voltage 
12   72  per  cent 

6   27  per  cent 

8   1  per  cent 

No.  of  Units 

2   93  per  cent 

1   7  per  cent 

Crankshaft  Bearings,  Number 

3    47  per  cent 

2    27  per  cent 

5   10.5  per  cent 

4    7.5  per  cent 

7    7  per  cent 

6   1  per  cent 

Type 

Plain    92  per  cei  t 

Ball    3  per  cent 

Roller    and    plain 2  per  cent 

Ball  and  roller 1  per  cent 

Roller    1  per  cent 

Ball  and  plain  1  per  cent 

Camshaft   Bearings,   Number 

3   44  per  cent 

2    26  per  cent 

4    22  per  cent 

7   5  per  cent 

5   3  per  cent 

Type 

Bronze    50  per  cent 

White  metal   32  per  cent 

Cast  iron    7  per  cent 

Plain    4  per  cent 

(Continued  on  page  389) 
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Specifications  of  American 


MAKE  AND  MODEL 


Clark   

B 

Clark      .    .  . 

C 

Clark      

AH 

Clark 

AW 

Clark    

ID 

Clark    

2D 

Clark      

3D 

Clark 

3H 

Clark    

5D 

Columbia.  .  . 
Columbia.  .  . 
Columbia .  .  . 

Flint 

. .  .  10000 
. . . 50000 
...51000 

. .  .2FA10 

.5   3 

"*■      La 


u  J! 


Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Cars. . . 
Cars. . . 
Trucks. 

Cars. .. 


Iron  Mountain. . .  .Bl  Trucks. 
Iron  Mountain. . . .  BIO  Trucks. 
Iron  Mountain. . .  .  B15  Trucks. 

Med  way 30  Trucks. . 

National A  Cars .... 

National 100  Trucks. . 

Parker 2000  Trucks. . 

Parker 21  Trucks.. 

Parker 30  Trucks.. 

Parker 50  Trucks.. 

Parker 70  Trucks.  . 

Parker 100  Trucks.. 

Peru 3595  Cars  ... 

Peru 3600  Cars.... 

Peru 3700  Cars... 

Russell 30001  Trucks  . 

Russell 45001  Trucks  . 

Russell 60001  Trucks.. 

Salisbury A  Cars 

Salisbury B  Q.  &T... 

Sheldon W500  Trucks 

Sheldon WlOOl  Trucks 

Sheldon W1501  Trucks 

Sheldon W103  Trucks 

Sheldon W21  Trucks.. 

Sheldon W31  Trucks.. 

Sheldon W 32  Trucks. . 

Sheldon 51  Trucks. 

Stan- Par 2050  Cars 

Stan-Par 2550  Cars 

Stan-Par 3070R  C.  &T... 

Thomson A.W.M.  Trucks. 

Thomson D.W.M.  Trucks! 

Thomson B.W.M.  Trucks! 

Timken 6250  Trucks. 

Timken 6352  Trucks. 

Timken 6460  Trucks. 

Timken 6560  Trucks. 

Timken 6660  Trucks. 

Timken 6760  Trucks '. 

Timken 5000  Cars. 

Timken 5112  Cars. 

Timken 5302  Cars. 

Timken 5762  Cars 

Torbensen 750  Trucks. 

Torbensen 1000  Trucks. 

Torbensen El  Trucks! 

Torbensen C  Trucks. 


U.S. 
U.S. 


AA 
BB 


Vulcan 3R 

Vulcan 4R 

Walker 2A 

Walker 25A 

Walker 5A 

Walker 7A 

Wisconsin 800G 

Wisconsin 800H 

Wii-onsin 800J 

Wii'onsin 900C 

Wisconsin 900D 

Wise  isin 900E 

Wisconsin 1000B 

Wisconsin 60A 

Wisconsin 88C 

Wisconsin 120K 

Wisconsin 120B 


Cars. . . 
Cars. . . 

T-Ucks. 
Trucks. 

Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
Trucks. 
'I'rucks. 
Trucks. 
Trucks. 
Trucks, 


3500 

2700 

3000 

3600 

4200 

6500 

11000 

11000 

18000 

2400 

3600 

3600 


u. 


520 

520 

455 

455 

540 

830 

1410 

1410 

1660 

360 

615 

■400 


17000    1500 


3500 
4400 
5800 

5600 

2800 
3500 


4000 
5000 
7500 
11000 
15000 
1200 
2000 
2000 

4500 
6500 
8100 

2100 
2700 
1800 
2670 
3650 
5600 
6250 
9560 
12500 
15000 
2000 
2800 
3850 

4000 

12000 

8500 

4000 

4750 

6250 

8750 

12500 

16750 


378 
462 
573 

550 

225 
250 

365 
365 
408 
568 
662 
790 
100 
130 
130 

416 
540 
750 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

Yes 

No.. 
No.. 
No.. 

No.. 

No.. 
No.. 

No.. 
No.. 
No.. 
No.. 
No.. 
No.. 
Yes. 
Yes. 
No.. 


HFl. 
MFl 
F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
MFl. 
MFl. 
J^Fl. 

;fi. 

HFl. 
3^F1. 
^Fl. 

F.Fl. 

>^F1 
HFl 

MFl 
%F1 


S-B. 
S-B. 
In-g. 
In-g. 
In-g. 
In-g. 

In-g. 
In-g. 
S-B. 
S-B. 
S-B. 


No. 
No. 
No. 


GEAR 
RATIOS 


F.Fl. 
MFl. 
^Fl. 


102 
200 
165 


2700 

4200 

11000 

7000 

2400 
2600 

6000 
9500 

7700 

10150 

19350 

26250 

4000 

5500 

7300 

8800 

12000 

1200 

16000 

7300 

8800 

12000 

12000 


405 

560 

1330 

785 

130 
130 

550 
850 

800 
1100 
1500 
1650 


Yes 

Yes, 

N6. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No.. 

No.. 

No.. 

Yes. 

Yes. 

Yes. 

No.. 

No.. 

No.. 

No.. 

No. 

No. 

No. 

No. 

No. 

No. 

No.. 

No 

No 

No 

No 
Yes. 

No. 
No. 

No. 
No. 
No. 
No. 
No, 
No. 
No. 
No. 


MFi. 
3<f  Fl. 
,'^Fl. 
^Fl. 
>^F1. 
MFl. 
J^Fl. 


S-B.. 
W... 

w... 
w... 

In-g.. 

W... 
W... 

B.... 

In-g.. 
In-g.. 
In-g.. 
In-g.. 
In-g.. 
S-B.. 
S-B.. 
S-B.. 

In-g. 
In-g. 
In-g. 

S-B. 

S-B. 
W.. 
W.. 
W.. 
W.. 
W.. 


6.28 

5.66 

5.53 

6,75 

7.00 

8.00 

10.00 

10.12 

12.50 

4.65 

4.40. 


4.90 

6.20 
7.75 
7.75 

6.80 

4.75 
6.20 

5.77 
7.25 
7.25 
8.25 
10,50 
11.80 
4.75 
4.50 
4.50 


5,50 
5.10 


6  008 
7.60 


9.00 


10.00 
4.25 


4.00 

7.75 
5.20 

8,75 

5.90 

4.25 
7.75 

5.20 
6.05 
6.05 
7.35 
9.20 
10.30 
4.75 
4.75 
4.25 


E 


No. 
No. 
No. 
No. 
No. 
No. 


HFl. 
HFl, 
^Fl 
MFI 
HFl 

F.Fl. 
F.Fl. 
F.Fl. 
HFl. 
>^F1. 
MFl. 
F.Fl. 
F.Fl. 
F.Fl. 
HFl, 
>^F1. 

y^n. 

F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 

>^F1. 
HFl. 

F.Fl. 

Y.n. 

F.Fl. 
F.Fl. 
F.Fl. 
F.Fl. 
>^F1. 
HFl. 

Lhfi. 

>^F1. 
HFl. 
HFl. 
HFl. 
HFl. 
K2FI, 
^Fl. 
>4F1, 


7,00  6,15 
7.45  6.33 
8.85     7.40 


W.. 
W.. 
B... 
B... 
B... 

W.. 
W.. 

w.. 

w.. 

w.. 

w... 

w... 

w... 

w... 

S-B.. 
S-B.. 
S-B.. 
S-B.. 
In-g.. 
In-g.. 
In-g.. 
In-g.. 

S-B.. 
S-B.. 

W  .. 
W... 

In-g.. 
In-g.. 
In-g.. 
In-g.. 
W... 
W... 

w... 
w... 
w... 
w... 

w... 

D-R. 
D-R. 
D-R. 
D-R. 


4.70 

4.50 
5.50 
5.20 
7.50 
7.75 
7.75 
8.75 
8.75 
8.75 
4.50 
4.50 
4.00 

6.75 

10.33 

8.25 

6.25 

7.20 

7.10 

7.75 

10.33 

11.66 

5.10 

4.66 

4.44 

4.54 

6.33 

6.33 

10.20 

8.20 


3.50 
4,00 
14,67 
5,75 
9,67 
5.50 
4,50 
11.75 
11.75 
13.00 


7.75 

12.00 

7.75 


7.75 
7.75 

8.71 

8.49 

10.41 

11.68 

7.75 

8.25 

8.66 

8.66 

10.00 

10.00 

11.75 


6.20 
7.75 
8.50 
8,75 
10.25 
50 


9.00 


7.00 
8.50 


6,20 
7.25 
7.75 
9.66 
9.00 
9.00 


2 
2 


1.75 
2 


SPRING 
CENTERS 


39J^ 

40 

39H 

40 

39 

39 

42H 

43H 

42>^ 

41 

41 

41 

40 


m 


m 

VA 
VA 
IH 

1%, 

2H 

1% 
Z% 

m 

1.37 
1.56 
1.77 

1.62 
2.19 
1.87 
2 

2i4 

2% 

Ws 

2 

25)^ 


39H 
39H 

39 

43^ 
40 

40 
39 
39 
40 
42 
42 
41 
41 
41 


1.57 
1.77 
3A 
2.16 

m 

1 

m 

2»A 
2% 
2% 
3 

3^ 

3?i 

2Vi 

3 

^Yb 


40 
43 

■mi 

39>^ 
38J4 

sm 

45 

46% 

40 

40^ 

4' 

39H 

4014 

391^ 

44 

39 

30 
30 

40H 
40>4 

39 

40'.( 

45J4 

HH 

40 

40 

40 

41 

40 

443^ 

46 

40 

41 

50H 

40 


38 

38 

39 

39H 

38 

38»^ 

40 


40 

37 
37 
37 

34 


38H 
38 

42 

36 
34 

37 
37 
37 
38 
40 
40 
35 
35 
38 


e 
O 


Sprgs... 
Sprgs. . 
Sprgs.. 
Sprgs... 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.* 
Sprgs.. 

Sprgs.- 

Sprgs.. 
Sprgs.. 
Sprgs.. 

Sprgs.. 

Sprgs.. 
Sprgs  . 


Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Sprgs.. 
Opt..  . 
Opt..  . 
Sprgs." 


41'^ 

36^ 

41 14 

36^ 

35 

42 

39 

3934 

35 

39 

32 

39 

32 

39 

36 

44 

36 

44 

43 

46 

42 

38 

42 

38 

41 

38 

38 
39.5 

^SA 

39H 

37 

39J^ 

37 

42H 

42J^ 

37 

37 

37 

39^ 

37)4 

3734 

39 

37M 

41 


Sprgs... 
Sprgs... 
Sprgs... 

Sprgs.*. . 

Sprgs.... 

Sprgs.... 

Sprgs.... 

Spigs.... 

Sprgs.... 

Sprgs.... 

Sprgs.... 

Sprgs.... 

Sprgs..., 

Sprgs..., 

Sprgs.,. 

Sprgs.*. 

Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Opt..  .. 
Opt.... 
Sprgs... 
T.-Arm. 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 


No.. 
Yes. 
No.. 
No.. 
No.. 
No.. 
No.. 
Yea. 
No.. 
No.. 
No.. 
No.. 

No.. 

Yes. 
No.. 
No.. 

No.. 


Yes. 
No.. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 

Yes. 


37 
37 

38 'i 

35?i 

39>^ 

43H 

38 

38 

38 

38.4 

39 

42 

40Ji 

38 

38H 

'39' 


Opt. 
Opt. 


Sprgs... 
Sprgs... 

Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
Sprgs... 
T.-Arm. 


Yes. 
Yes. 

No 

No., 

No 

No.. 

No., 

No., 

No., 

No., 

No., 

No, 
No, 
No. 

No. 

No. 

No. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No., 

No. 

No. 

No. 

No. 

No, 

No. 

No, 

No, 

No, 

Yes. 

Yes. 

Yes. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

Yes. 
Yes. 

Yes. 
Yes. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No 

No.. 

No.. 

No.. 

No 

Yea. 


Yes 
Yes 

Yes. 
Yea 
Yes. 
Yes 
Yes. 
Yes 
Yes, 
Yes 
Yes 

Yes 
Yes 
Yes. 


Yes.  B 


a 

"o 


B,S-L. 


B... 
S-L. 
S-L. 
S-L. 
S-L. 
S-L. 
B... 
B... 
B... 


Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Yes 

Yes 

Yes. 

Yea. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

No., 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 
Yes. 

Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes 

Yes. 

Ym' 


B... 

B... 

B... 

B.,., 

B..., 

B... 

B.,. 

B... 

B.  . 

B... 

B... 

B... 

B... 
B... 
B... 
B.,. 
B... 
B... 
B... 
B... 
B... 
B... 
B... 
B... 
B... 
B... 
B.  . 
S-L, 
B.,. 


B.S-L. 
B,S-L. 

B 

B 


ABBRKVIATIOIVS 

A  StePl — Alloy    Steel 

Ml— Ball 

H — Bevel 

Mr — Hronzd 

Br  &  St — Bronze    and    Steel 


C-S— Citibon   Steel 
C-N — Chrome   Nickel 
C-Vnn — Chrome    VnnndUim 
D  R — Double    Reduction 
E-S — Electric   Steel 
F  Kl— Full   Floating 


111  <; — Internal    Gear 
M-I — .Malleable    Iron 
.Mnn  Br — Manganese  Bronze 
M-S — Molybdenum  Steel 
X-A— Nickel  Alloy 


Specifications 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOIilLE 


Stock  Axles  for  1922 


SERVICE 
BRAKES 


Ext.. 

Ext.. 

Ext.. 

Ext.. 

Ext.. 

Ext.. 

Ext.. 

Ext.. 

Int... 

Ext.. 

Ext.. 

Ext.. 

Ext.. 

Int... 
Int. . . 
Int. . . 

Ext.. . 

Int... 
Int... 


Ext.. 
Ext.. 

Ext.. 

Ext.. 
Ext.. 
Ext.. 

Ext.. 
Ext.. 
Int.. 
Int... 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Ext.. 
Ext.. 
Ext.. 

Int.. 
Int... 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Ext.. 
Ext,. 
Ext.. 
Ext.. 
Ext. 
Ext.. 
Int.. 
Ext.. 

Int. . 


Int.. 
Int.. 

Ext.. 
Ext.. 
Ext.. 
Ext.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 
Int.. 


E 

m 

Q 


16 
16 
14 
14 
16 
16H 
20 
9 

22Ji 
12^ 
16 
16 

12 

13^^ 
15^^ 
15ys 


14 
14 


12 
14 
14 

14 

15J^ 
16H 

UVs 

16% 

12 

14 

16 

18 

18 

20 

20 

24 

12^ 

14 

16 

18 
20 
18 
15 
15 
16 
18 
21 
24 
12 

im 

5K 
16 
14 
15 
19 
18 

14 


E 


214 

2 

2 

2 

2H 


3 

4M 

3 

2K 

3 

3 


EMERGENCY 
BRAKES 


Int.. 
Int.. 


Int. 
Int.. 
Int.. 
Int.. 

int.'. 
Int.. 
Int.. 


2H    Int.... 


15^ 
15J^ 


2 
2 


4% 
4^ 


IM 


18 
20 

8 
8 
12 
12 
17 
17 
17 
20 
20 
20 
24 
17 
20 
20 
20 


2U 

2% 

4 

5 

5>^ 

6 

6 

8K 

2 
2K 

i'A 

7.06 

6 

2H 

3 

3K 

3H 

3% 

4 

m 

2M 
2H 
2 

2M 
3H 

2yi 


Int.. 
Int.. 
Int.. 


Int.., 
Int.. 


Ext., 


6 
6 

4H 

4>-2 

6 

6 

2J4 

2i6 

2H 

2H 

2>5 

2K 

3H 

2}^ 

2J^ 

2H 

2>i 


Int.. 
Int. 
Int. 

Int.. 
Int. 
Int.. 

Int.. 

Int.. 

Int.. 

Int.. 

Int. 

Int. 

Int.. 

Int.. 

Int.. 

Int. 

Int.. 

Int., 

Int.. 

Int., 
Int., 
Int., 
Int., 
Int., 
Int.. 
Int.. 
Int.. 
Int.. 

int.! 
Int.. 
Int.  . 
Int.. 
Int.  . 
Ext.. 
Int.. 


155/8 
15 

19M 
19M 

12% 

16 

16 

12 

135^ 
15^ 
155/8 


TYPE  OF 
BEARINGS 


V/2 


Int. 
Int. 

Int. 
Int. 

Int.. 
Int.. 
Int. 
Int.. 
Int. 
Int. 
Int. 
Int.. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 
Int. 


15 
16 

14 

16 
12 
14 
16 
18 
18 
20 
20 
24 
12 
135i 

155^8 

18 
20 
18 
15 
15 
16 
18 
21 
24 

14" 
HH 
15H 
135^8 


1^ 
2K 
2K 
2H 

2H 

3 

3 

2H 

m 
m 


4% 


2H 

2% 

4 

5 

5M 

6 

6 

8M 

m 
2 

2y4 

7\ 
6 

2J^ 
3 

3H 
3H 


a 

< 


R 

R 

R.orBl, 

R 

R.orBl. 

R 

R 

R 

R 

R 

R 

R 

R.Bl... 


BL, 
Bl. 
Bl. 


R,B1... 
R,B1... 
R,B1... 


10 

17?ie 

14 

14 


18 
20 

18H 

19M 

20 

24 

12^ 

1234 

123-i 

15M 

15M 

1534 

1834 

1234 

1534 

15^ 

15K 


234 

234 
2 

234 
4H 
2M 


2H 

6 
6 

3% 
3% 

45^8 
5^^8 

234 

234 

23--; 
23-5 
234 
234 

3^2 

234 
2^ 
234 
23-^ 


Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl., 
R.. 
R.. 
R.. 

B.. 
B.. 
B.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 

R.. 
R.. 

R... 
R... 


Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 


•3 


R.orBl 

R.orB 

R.orBl. 

R.orBl. 

R.orBl. 

R.orBl. 

R.orBl. 

R,B1.., 

R.Bl... 

B 

R 

R 

R 


R.Bl... 

R 

R 

Bl 

Bl.R.. 
Bl.R.. 
Bl,  R.., 
B1,R.. 
Bl.R.. 

R 

R 

R 


Bl.... 

R 

R.B1., 
R,B1., 
R,B1., 
R.Bl.. 
R,B1.. 
R.Bl.. 
R,B1.. 
R,B1.. 

R 

R 

R 


B.. 
B.. 
B.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 
R.. 


c 
'c 


Bl.... 
Bl... 
R,BI. 
R,B1. 
R,B1.. 
R,  Bl., 
R,  Bl., 
R,  Bl., 
R,  Bl., 

R 

R 

R 

Bl.... 


Bl. 
Bl. 
Bl. 

Bl. 


Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
R.. 
R.. 


Bl. 
Bl. 
Bl. 


R,B1. 
R,B1.. 
Bl.... 
Bl.... 
Bl.... 
BL... 
BL... 
BL... 
BL... 
BL... 

R 

R 

R 

B 

B 

B 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

BL... 
BL... 


R.... 
R.... 
R.... 
R.... 
Bl... 
Bl... 
Bl... 
Bl. .. 
Bl... 
Bl... 
Bl... 
Bl... 
Bl... 
Bl... 
Bl... 


R 

R 


56 
56 
56 
56 
56 
58 
70 
65 
67 
56 
56 
56 

56 

56 
56 
58 

56H 

56 
56 


56 

56 

6O34 

66 

66 

56 

56 

56 


E 

— '  M 

H    V 


480 
.325 
435 
375 
505 
750 
953 
810 
1280 
230 
320 
335 

210 

450 
500 
525 

330 

340 
395 


400 
425 
625 
950 
1200 
185 
200 
200 


56 
56 
56 

5934 

58 

69M 

69% 

70M 

56 

56 

56 

56 

68 

5934 

56 

56 

58 

5834 

65Ji 

6934 

56 

56 

56 

56 

56 

56 

6734 

56 

56 
56 

58 

58W 

56 

63H 

6934 

573-2 

5734 

58 

5934 

60 

64 

70 

8734 

59K 

72H 

60 


575 
656 

289 

360 

268 

460 

621 

813 

941 

1436 

1436 

2464 

245 

290 

375 

610 

1434 

821 

375 

475 

650 

850 

1280 

1750 

220 

265 

325 

400 

270 

370 

1100 

540 

240 
240 


S-C, 

S-P. 

M-I. 

M-I. 

S-C. 

S-C. 

S-C. 


S-C... 
P-S. . . 
P-S. . . 
P-S. . . 

M-I... 

M-I... 
MJ... 

E-S... 

S-C... 

P-S. . . 
M-I.. . 

P-S.. 
M-I.. 
M-I.. 
M-I.. 
M-I.. 
M-I.. 
M-I.. 
M-I.. 
Steel. 

M-L. 
M-I.. 
N  ickel 

P-S.. 
P-S.. 
M-I.. 
M-I.. 
M-L. 
M-I.. 
M-I.. 
Steel. 
Steel. 
Steel. 
P-S.. 
P-S.. 
P-S.. 

M-I.. 
C-S.. 
M-L. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 
P-S.. 


N-S 

N-S 

N-S 

N-S 

N-S 

N-S 

N-S 

N-S 

N-S 

S.A.E.2340. 
S.A.E.  2340. 
S.A.E.  2340. 

N-S 


S.A.E.  3135. 
S.A.E.  3135. 
S.A.E.  3135. 

N-S 


S.A.E.  3145. 
S.A.E.  3145. 


Nickel N-S 


Nickel. 
Nickel . 
Nickel. 
Nickel. 
Nickel. 
A-S.... 
A-S.... 
A-S.... 


N-S 

N-S 

C-S.,  N-S.. 
C-S.,  N-S... 
C-S.,  N-S.. 
C-S^N^.. 

N-S 

N-S 

N-S 

S.A.E.  1020 
S.A.E.  2320 
S.A.E.  2320 

N-S 


MAKE  AND  MODEL 


S.A.E.  3120 
S.A.E.  3120. 
S.A.E.  3120. 

N-S 


S.A.E.3135 
S.A.E.3135 


N-S. 

N-S. 
N-S., 


S.&A. 
N-A. . 


700  Steel. 
875  Steel. 


420 

615 

835 

1000 

550 

640 

700 

875 

975 

1000 

1590 

690 

870 

'976 


C-S. 
C-S. 
C-S. 
C-S. 


CN 

C-N 

S.A.E.  2340. 
S.A.E.  2340. 
S.A.E.2340. 
S.A.E.2340. 
S.A.E.  2340. 
S.A.E.  2340. 

M-S 

S.A.E.2340. 
S.A.E.2335. 
S.A.E.  2335. 
S.A.E.  2335. 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

C-N 

N-S 

S.A.E.  3140. 

N-S 

S.A.E.  3140. 


M-S. 
M-S. 

C-N. 

C-N. 


N-S.. 
N-S.. 
N-S.. 
N-S.. 
N-S.. 
A-S.. 
A-S.. 
A-S.. 


N-S., 
N-S., 
N-S., 


S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 
S.A.E. 


3135. 
3135. 
3135. 
3135. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 
3140. 


N-S 

N-S 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

S.A.E.  2315. 
S.A.E.  2315. 
S.A.E.  2315. 

Man-Br.... 
Man-Br . . . 
Man-Br.... 
Br.  &  St. . . 
Br.&St.... 
Br.&St.... 
Br.&St.... 
Br.&St... 
Br.&St... 
C-Van.... 
C-Van.... 
C-Van. . . . 
C-Van.... 


Clark 

B 

Clark 

c 

Clark 

...     AH 

Clark 

AW 

CUrk 

ID 

Clark 

2D 

Clark 

3D 

Clark 

3H 

Clark    . 

5D 

Columbia.  .  . 
Columbia.  .  . 
Columbia.  .  . 

Flint 

. . . 10000 
.  .  .  50000 
...51000 

...2FA10 

N-S... 
S.A.E. 

N-S... 


1050 


N-A.... 
N-A.... 


S.A.E.  2320. 
S.A.E.  2320, 
S.A.E.  2320, 
S.A.E.  2320, 


S.A.E.  2315, 
S.A.E.  2315, 
S.A.E.  2315 
S.A.E.2315, 


Iron  Mountain  .  .  .Bl 
Iron  Mountain.  . .  .  BIO 
Iron  Mountain. . . .  B15 

Medway 30 

National A 

National 100 

Parker 2000 

Parker 21 

Parker 30 

Parker 50 

Parker 70 

Parker 100 

Peru 3595 

Peru 3600 

Peru 3700 

Russell 30001 

Russell 45001 

Russell 60001 

Salisbury A 

Salisbury B 

Sheldon W500 

Sheldon WlOOl 

Sheldon W1501 

Sheldon W103 

Sheldon W21 

Sheldon W31 

Sheldon W32 

Sheldon 51 

Stan-Par 2050 

Stan-Par 2550 

Stan-Par 3070R 

Thomson A.W.M. 

Thomson D.W.M. 

Thomson B.W.M. 

Timken 6250 

Timken 6352 

Timken 6460 

Timken 6560 

Timken 6660 

Timken 6760 

Timken 5000 

Timken 5112 

Timken 5302 

Timken 5762 

Torbensen 750 

Torbensen 1000 

Torbensen El 

Torbensen C 


U.S. 
U.S. 


AA 
BE 


Vultan 3R 

Vulcan 4R 

Walker 2A 

Walker 25A 

Walker 5A 

Walker 7A 

Wisconsin 800G 

Wisconsin 800H 

Wisconsin 800  J 

Wisconsin 900C 

Wisconsin 900D 

Wisconsin 900E 

Wisconsin lOOOB 

Wisconsin 60A 

Wisconsin 88C 

Wisconsin    IZOK 

Wisconsin 120B 


N-S— Nickel   Steel 
P-S— Pressed    Steel 
B — Roller 

Vz    Fl — Semi-Floating 
S  B — Spiral    Bevel 
S  L — Self    Locking 


S-C — Steel    Casting 

S-P — Steel  Pressing 

S — Spur 

S  &  A — Steel  and  .\luminura 

Taper  R— Taper   Roller 


%    F"! — 'Threo   Quarter  Floating 
T-Arm — Torque  Arm 
W — Worm 

* — With    Torque    Arm 
♦* — Ou    IVjrque    Tube 


389 

Tendencies  in  British  Passen- 
ger Car  Design 

{Continued  from  page  388) 

Ball    4  per  cent 

Ball  and  bronze 1  per  cent 

1  ball,  3  plain 1  per  cent 

Ball   and   plain 1  per  cent 

Gear.set  Bearings 
Mainshaft,  Type 

Ball    87  per  cent 

Roller    8  per  cent 

Ball  and  roller 3  per  cent 

Ball    and   plain 1  percent 

Plain    1  per  cent 

Layshaft,  Type 

Ball    80  per  cent 

Plain    12  per  cent 

Roller    6  per  cent 

Ball  and  roller 1  per  cent 

Ball  and  plain 1  per  cent 

Pilot 

Plain    60  per  cent 

Ball    31  per  cent 

Roller    9  per  cent 

Wheel  Bearings 

Front 

Ball    63  per  cent 

Roller    28  per  cent 

Ball  and  roller 7  per  cent 

Ball  and  plain 2  per  cent 

Rear 

Ball    76  per  cent 

Roller    18  per  cent 

Ball  and  roller 4  per  cent 

Ball    and   plain 2  per  cent 

DifiFerential  Bearings 

Ball    86  per  cent 

Roller   14  per  cent 

Clutch 

Type 

Dry   single   plate    34  per  cent 

Cone    29  per  cent 

Inverted  cone    23  per  cent 

Multi-plate   in   oil 7  per  cent 

Dry  multi-plate 6  per  cent 

Single  plate  in  oil 1  per  cent 

Clutch   Friction   Material 

Fabric   facing    76  per  cent 

leather  facing   10  per  cent 

Metal  to  metal  (plate  clutches)  9  per  cent 
Metal  facing  (cone  clutches).   2  per  cent 

Cork  inserts    2  per  cent 

"Wood  facing   1  per  cent 

Clutch    Shaft    Joints 
Front 

Fabric   disk    44  per  cent 

Steel  disk    17  per  cent 

Miscellaneous    39  per  cent 

Rear 

Fabric  disk    42  per  cent 

Leather  disk    12  per  cent 

Steel  disk   12  per  cent 

Star  10  per  cent 

Pot   10  per  cent 

Miscellaneous   14  per  cent 

Gearset  Location 

Amidships   55  per  cent 

Unit    engine    28  per  cent 

Unit  propeller  shaft   9.5  per  cent 

Unit  axle    7.5  per  cent 

Number  of  Speeds 

3    54  per  cent 

4   46  per  cent 
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Fewer  Firms  in  Isolated  Electric 

Plant  Field 


1922  specifications  indicate  a  reduction  in  number  of  firms.  Plants  listed 
divide  into  two  classes:  those  for  domestic  and  those  for  industrial  uses. 
Most  generators  direct  connected  to  engine.  Governors  provided  by  ever\' 
maker.     Outputs  vary  from  .3  to  25  K.W.     Watercooling  predominates. 


IN  comparing  the  1922  table  of  isolated  electric  light- 
ing plants  with  that  of  last  year  the  first  thing  that 
attracts  attention  is  the  great  reduction  in  the  num- 
ber of  makes  represented.  We  are  not  prepared  to  say 
that  all  of  the  firms  listed  last  year  that  do  not  appear 
in  this  year's  table  have  discontinued  making  these 
plants,  although  we  made  every  effort  to  get  informa- 
tion from  all  actively  engaged  in  the  business. 

The  lighting  plants  listed  really  divide  into  two  classes, 
viz.,  the  small  plants  for  domestic  or  farm  use,  and  the 
larger  plants  for  marine  or  industrial  purposes.  For 
the  small  plants  the  two  standard  voltages  of  32  and 
110  seem  to  be  used  almost  exclusively.  There  are,  how- 
ever, a  few  plants  which  are  offered  in  65-volt  models, 
and  one  plant  can  be  had  wound  for  16  volts.  This  latter 
voltage  is  so  low  that  it  is  probably  furnished  to  meet 
very  special  conditions.  Several  of  the  larger  plants 
can  be  had  wound  for  220  volts,  a  voltage  commonly  used 
in  marine  work. 

The  great  majority  of  the  generators  are  direct  con- 
nected to  the  engines,  but  in  addition  there  are  plants 
having  either  gear,  chain  or  belt  drive.  It  will  be  ob- 
served that  the  belt-driven  sets  usually  comprise  a  low- 
speed  engine.  With  one  exception  the  engine  speed  of 
these  sets  is  not  over  500  r.p.m.  These  low-speed  engines 
have  the  advantage  of  more  nearly  silent  and  vibration- 
less  running,  but  this  is  offset  by  the  much  greater 
floor  space  required.  In  this  respect  the  chain  and  gear- 
driven  sets  are  intermediate  between  the  direct-connected 
and  belt-driven  sets.  A  gear-driven  set  occupies  hardly 
any  more  space  than  a  direct-coupled  one,  and  chain- 
driven  sets  also  can  be  made  fairly  compact. 

Thirteen  of  the  57  plants  listed  are  described  as  start- 
ing automatically.  This  in  the  case  of  sets  in  which  the 
surplus  output  of  the  generator  above  that  going  into 
th«  line  at  the  time  is  absorbed  by  a  storage  battery, 
means  that  the  engine  is  started  up  automatically  as 
soon  as  the  charge  in  the  battery  drops  below  a  certain 
predetermined  point.  In  the  case  of  so-called  battery- 
less  sets,  it  means  that  the  engine  is  started  up  as  soon 
as  a  light  or  other  current-consuming  device  is  turned 
on.  Twenty  of  the  57  sets  have  the  automatic  stopping 
feature. 

Practically  all  the  smaller  sets,  those  of  less  than 
5  kw.,  have  single-cylinder  engines,  the  only  exception 
being  the  Kohler,  which  is  a  batteryless  plant.  Most  of 
the  engines  will  run  on  either  gasoline  or  kerosene.  The 
engines  of  those  sets  in  which  some  of  the  energy  is 
stored  in  a  storage  battery  operate  at  practically  full 
load  all  the  time,  which  makes  it  comparatively  easy 
to  run  on  kerosene. 

Every  engine  is  fitted  with  a  governor.  The  require- 
ment of  reasonably  constant  voltage  evidently  makes  the 


use  of  -a  governor  necessary,  though  the  electrical  sets 
on  automobiles  operate  without  this  device.  Undoubt- 
edly the  higher  voltage  lamps  are  more  sensitive  to  fluc- 
tuations in  the  electrical  pressure  and  closer  regulation 
is  required.  In  about  one-third  of  the  sets  an  electric 
governor  is  used,  while  the  governors  on  the  rest  of  the 
engines  are  of  the  regular  centrifugal  type. 

In  view  of  the  fact  that  everj'  isolated  electric  plant 
has  a  storage  battery  connected  with  it,  even  those  in 
which  none  of  the  current  for  the  consuming  devices 
passes  through  such  a  battery,  it  may  seem  strange  that 
so  many  of  the  plants  should  use  magneto  ignition.  The 
explanation  undoubtedly  is  that  battery  systems  are  not 
made  for  the  voltages  of  these  batteries ;  if  the  ignition 
system  were  connected  across  a  few  of  the  cells  of  the 
battery  only,  the  battery  would  become  unbalanced,  while 
charging  a  separate  battery  from  the  generator  through 
a  resistance  is  wasteful.  Moreover,  the  cost  of  a  battery 
system,  together  with  a  battery  for  $ame,  is  not  far, 
if  any,  less  than  that  of  a  magneto. 

Generator  speeds  for  isolated  lighting  plants  have 
been  standardized  by  the  S.  A.  E.  at  1200  and  1800  r.p.m., 
and,  while  these  speeds  are  adhered  to  in  a  good  many 
cases,  still  there  is  no  high  degree  of  uniformity  in 
speeds  as  yet. 

Outputs  of  the  sets  vary  all  the  way  from  0.3  to  25  kw. 
The  great  majority  of  the  sets,  however,  have  an  output 
of  from  1  to  1.5  kw.  There  are  listed  10  sets  of  1  kw.. 
8  sets  of  1.25  kw.  and  10  sets  of  1.5  kw.  One  maker 
failed  to  give  the  ratings  of  his  sets,  having  evidently 
stopped  rating  them.  Some  of  the  most  successful 
makers  use  air-cooled  engines,  but  a  far  greater  number 
employ  water-cooling.  The  generators  of  the  smallest 
sets  have  two  poles,  but  all  direct-connected  generators 
of  more  than  1-kw.  output  have  four  poles,  and  some  of 
the  larger  ones  have  six.  As  to  field  windings,  about 
half  of  the  sets  have  compound  windings  and  the  other 
half   shunt   windings. 

There  seems  to  be  no  relation  whatever  between  the 
storage-battery  capacity  furnished  and  the  generator 
output,  and  a  good  many  firms  give  options  on  batteries 
of  widely  differing  capacities.  An  80-ampere-hour  bat- 
tery is  the  smallest  size  furnished  with  1-kw.  sets,  and 
a  230-ampere-hour  the  largest.  With  a  larger  battery 
the  engine  does  not  have  to  be  started  and  stopped  so 
frequently,  the  maximum  load  capacity  of  the  set  is 
greater  and  the  battery  should  last  longer,  but  the  first 
cost  of  the  plant  increases  rapidly  with  the  size  of  the 
battery. 

More  than  one-half  of  the  sets  are  furnished  with  a 
power  pulley  on  the  engine  shaft,  so  that  power  ma- 
chines can  be  driven  directly  from  the  engine  instead 
of  only  through  the  intermediary  of  an  electric  motor. 
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Specifications  Isolated  Electric  Plants  1922 
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Alamo      

32 

32 

32 
16-32 
32-110 

110 

32-65- 

110 

110 

32 

32 

32 

32 

32 

40 

32 
110 

32 
110 

32 

32 

32-110 

32-110 
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32 

32 

32 
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32 

32 
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32 

32 
32 

Dir 

Bit 

Bit 

Dir 
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No 
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SA 
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No 

No 
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G 

G 
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Cent. . . . 

Mag. . . . 
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Water... 
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1 
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Unit. . . . 
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Cent. . . . 
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No 

Deico            

SA... 

No 
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SA 

Mag. . . . 
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SA 
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Mag 
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Mag. . . . 
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Mag. . . 
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1.25 
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No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No  .. 

4-Shunt. 

Yes 

2-Shunt. 
-Shunt. 
4-Shunt. 
4-Shunt. 
4-Series. . 
2- 

4-Comp. 

Comp. . . 
4-Comp. 

4-Shunt. 
4-Shunt , 
4-Comp. 

2-Shunt. 
4-Shunt. 
4-Comp. 

2-Shunt. 
4-Shunt. 
1-Shunt 

&  Comp 
4-Shunt. 
4-Shunt 

&  Comp 
4-Shunt. 

4-Series. 

4-Comp. 

Series..  . 

4-Shunt. 
Comp. .. 
4-Comp. 

2- 

6-Comp. 

6-Comp . 

6-Comp. 

4-Series. 

i-Comp. 
4-Serie.'!. . 
4-Series. 
Comp... 

Comp. .. 

6-Comp . 

4-Comp. 
4-Shunt. 
2-Shunt. 
4-Shunt 

1-Brnz.. 
2-Ball. . . 

80 

No 

Yes 

Fairbanks,  Morse 

2-Ball... 

Yes 

Fort  Dearborn          

2-Brnz.. 
2-Ring.. 
1-BaU... 
1-BaU... 

110-150-180 
90 

Yes    ... 

Globe 

Yes 

Yea 

Kohler 

2-Plain 

2-Ball 

2-Die 

2-Die 

2-Ball 

2-Brnz 

2-Brnz 

2-Brnz 

2-Bab 

2-Plain 

2-Plain 

3-Plain 

3-Plain 

4-Plain 

2-Die 

No 

Lalley  Light 

2-BalI... 
1-Brnz.. 

1-Brnz.. 
2-Ball... 
2-BaU... 

2-Brnz.. 
2-Ring. . 
2-BaU... 

2-Plain. . 

115 
Opt 

No 

Langsladt-Meyer 

No 

128  &  218 

190 

90 

90 

160 

Opt 

Yes 

YC8 

Main 

Yea.".... 

Yes 

Main       

Yes  .... 

Marco 

Yes 

Matthews 

Unit.... 
Unit.... 
Unit.... 

Unit.... 

1-2x3 
1-3x3 

4-3^x4 

4-31^x5 
4-4Mx6 

1 

1-3x4 
1-3x4 

l-3Kx3M 

1-4x5... 

l-3J4x3i/2 
1-3x4 
1-25^x3 
4-3Mx5 

4^x6 

6-4x6 

l-2Jix3 

1-3x4 
1-3x3 14 
1-5x63^ 

4rA%x6 

4-6x7 

4-3>^x4J^ 

1-23^x4 

l-3Mx4i^ 

1 

1 

4-3x4 

6-3x4 

1-6,^x9 

l-5Hx6 

l-3'4x4H 

1-43^x7 

No 

Matthews   

G 

G 

G 

GorK.. 

GorK. 

G 

GorK. 

GorK 

Elec... 
Cent.... 

Elec... 
Cent.... 

Cent. . . . 

Cent.... 

Cent.... 

1-Plain. . 

No 

Matthews 

2-Plain.. 

Yes 

Matthews     

2-Plain.. 

No 

Matthews   

2-Plain.. 

No 

Yes 

SA 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

No 

Unit& 
Sepr. .. 
Unit.... 

Unit.... 

Unit. . . . 

Unit. . . . 
Unit.... 
Unit.... 

Unit 

Unit.... 

Unit.... 

Unit.... 

Unit.... 

Unit.... 
Unit.... 
Sepr.... 

2-BaU... 

1-Sleeve 

2-Ball... 

1-BaU 
1-Brnz.. 
2-Ring. . 
1-Brnz. . 

200 

110 

140,  290 

115  &  230 

Opt 

Yes 

3-Sleeve. . . . 

2-Ball 

2-Brnz 

2-Sleeve. . . . 

2-Brnz 

2-Ball 

2-Ball 

2-Plain 

3-Bab 

4-Bab 

1-Ball 

2-Die 

3-Bab 

2-Bab 

Opt 

Phelps  

Yes 

Yes 

GorK. 
GorK 

Cent.... 

Yes 

Regalite 

Yes 

Rohaco 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Bit. . . . 
Dir 

Dir  .... 

Dir 

Dir 

Dir 

Bit 

Dir 

Dir 

Dir 

Bit 

Bit 

Bit 

Dir  &  Bit 

No 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

GorK. 
GorK. 
GorK. 

GorK. 

GorK. 

G 

GorK 

Cent.... 
Elec. . . . 
Cent. . . . 

Cent. . . . 

Cent. . . . 

Elec. . . . 

2-BaU... 
1-Ring.. 
1-Plain.. 

170 
110 

Yes 

Stearns      

32 
80-250 

80-250 

80-250 

32 

32 

32 

32. 110 

Opt 

Sturtevant 

No 

Sturtevant 

Mag 

1-Brnz 
1-Plain.. 

No 

Sturtevant 

1-Brnz.. 
1-Plain.. 
1-Brnz.. 
1-Ball... 

2. 

1-Bail.'.'. 
2-Ball... 
1-Brnz.. 

75 

94-323 
218 
218 

No 

Sunbeam  Farm-Lite 

Swanlite 

Bat 

Bat 

Mag 

Mag 

Mag 

Mag 

Mag 

Bat 

Bat 

Mag 

Bat 

Mag.... 
Mag. . . . 

Bat 

Bat 

Bat 

Mag 

1250 

1200 
850 
450 
900 

750 

1100 

1200 

1000 

loOO 

1750 

1900 

1200 

350 

380 

400 

475 

Yes 

Yes 

Swartz-Lighl 

G 

G 

GorK. 

GorK. 

GorK. 

G 

GorK.. 
GorK.. 
GorK 

Elec... 
Cent.... 
Cent.... 

Cent. . . . 

Cent.... 

Cent.... 
Cent.... 
Cent. . . . 

No 

Swartz-Light,  Pioneer 

UpcoLite 

Yes 

Opt 

Upco  Lite 

Ko     . 

Bmz 

3-Brnz 

1-Brnz 

Opt..:.. 

Upco  Lite 

110 

32 
32 
32 
32 

Yes 

Yea 

Yes 

No 

Yea 

No 

No 

No 

No 

No 

No 

Unit. . . . 

Unit.... 
Unit.... 
Unit.... 
Unit.... 
Unit.... 
Unit.... 
Sepr.... 
Sepr.... 
Sepr.... 
S<.;>r.... 

1-Brnz.. 

l-RoUer. 
1-Plain.. 
2-Plain.. 

220 

120 
288 
144 
160 

Opt 

Universal 

2-Brn2 

1-Plain 

2-Plain 

2-Slceve 

2-Bab 

3-Bab 

2-Bab 

2-Bab 

2-Bab 

2-Bab 

Yes 

Western  Electric 

Yes 

Western  Electric 

Yes 

Willys  Light 

Yes 

Winton 

G 

G 

GorK.. 
GorK.. 
GorK.. 
K 

Cent.... 
Cent.... 
Cent.... 
Cent.... 
Cent.... 
Cent.... 

4-Comp. 
4-Comp. 
2-Shunt. 
2-Shunt. 
2-Shunt , 
Shunt..  . 

l-BaS... 
1-Bab  .. 

No 

Winton 

No 

Wisconsin 

32 

32 

32&65 

30 

2-Brass.. 
2-Brass. . 
2-Brass. . 

2- 

Opt 

Yes 

Wisconsin 

Water. . . 

Opt 

Yes 

Wisconsin 

Water. . . 

Opt 

Yes 

Worthington 

Water... 

1.5 

150-180- 
225-265 

Yes 

ABBREVIATIONS  :- 

Bit— Belt 

Chn — Chain 

Dir — Direct 

S  A — Semi-AutomatlC 

Sepr — Separate 


iCNGINK!— 

Bnb— Babbitt 
Bat — Battery 
Brnz — Bronze 
Cent — Centrifugal 


Die— Die   Cast 
Kleo — Electric 
G — Gasoline 
Iv  —  Kerosene 
Ulag — Magneto 


GKXERATOR:— 
Comp — Comix)und 

B.VTTERY:— 

Opt — Optional 
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Marine  Engine  Specifications  for  1922 


American  Marine  Engines 


Rated    No.      Bore 
Model  H.P.    Cyli.      and 

iitroke 

1922  8  l-6J<x  7H 

1922  10  l-7Kx  9 

1922  16  2-6>4x  7i4 

1922  20  2-7Mx  9 

1922  27  2-81^x10 

1922  25  3-6Jix  7H 

1922  35  3-7Mx  9 

1922  45  3-8KxlO 

1922  55  3-8?ixlOH 

1922  40  4-6Kx  7H 

1922  50  4-7Kx  9 

1922  65  4-8^x10 

1922  85  4-8Mxl0M 

1922  65  6-614X  7H 

1922  80  6-7J<x  9 

1922  100  6-8>4xl0 

1922  125  6-8MxlOH 

1922  22-25  2-6J4x  IVi 

1922  35-40  3-6Mx  714 

1922  50-55  4-6Kx  7H 

1922  75-80  6-6Jix  7H 

Aerothrust  2-Cycle  G.-K. 

1922  3  2-2Hx2J^ 

1922  5  2-3    x3H 

Amphion  2-Cycle  G. 

Auth.  3  2-2^x23^ 

Inb.  3  2-2J^x2H 

Anderson  4-Cycle  G.-K. 

4H        l-4Hx5 

8H        2-4^x5 

12H        2-5    x6 

25  4-5    x6 

50  4-7    x83^ 

Arrow  2-Cycle  G.-K. 

K-1  21^-3  l-2?ix3 

K-2  5-6  2-2Mx3 

A-4  4-5  1-4    x4 

C-21  3  l-2Jix3 

C-21  3  1-2^x3 


Normal    Weight 
R.P.M.  Complete 
Lbs. 


Automatic  4-Cycle  G.-K, 

Open  base      3 


Enclosed 


6 

12 

18 

24 

25 

37 

50 

75 
100 

30 

45 

40 

60 

50 

75 

70 

105 
100 
150 


1-  4Mx  5 

2-  4J^x  5 

3-  4^x  5 

1-  5i^x  7 

2-  5J^x  7 

3-  5Hx  7 

4-  5Hx  7 

2-  7^x  9 

3-  7Hx  9 

4-  7Hx  9 
3-10  xl4 
4-10  xl4 
4-5x7 
6-5x7 
4-  5Hx  7 
6-  5}^x  7 
4-  6Hx  8 
6-  6Hx  8 
4-  7J^x  9 
6-  7i^x  9 
4-  SHxlO 
6-  8KxlO 


American  Z-Cycle  G.>K. 


1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 


2^ 
4 


8 
14 
20 


l-3J^x3M 

l-5Kx5 

2-3J^x33.^ 

2-3J^x33^ 

2-4^x4H 

2-51^x5 


4-4^x5H 
4-4}ix5H 


360 

340 

360 

340 

320 

375 

350 

325 

300 

450 

375 

350 

325 

500 

425 

400 

375 

500-600 

500-600 

500-600 

500-600 


1470 
1850 
2250 
2925 
3975 
2550 
4075 
5050 
6680 
3475 
5160 
6675 
8200 
4825 
6950 
8900 
10800 
2150 
2450 
3350 
4800 


900 
900 


600 
600 
550 
550 
450 


700 

750 

650 

1100 

1100 


500 
500 
500 
400 
400 
400 
400 
350 
350 
350 
275 
275 
550 
550 
550 
550 
500 
500 
500 
500 
500 
500 


800 
800 
800 
600 
1000 
800 
700 
600 


Capitol  4-Cycle  G. 

HA-4     32-34 
HA-4Spec.  60-65 

B.  0.  E.  C.  4-Cycle  K.  and  Fuel  Oil 

A-12M  50  1-12^x18  250 


Ignition         Model 


M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
J.  S. 

J.  s. 
J.  s. 
J.S. 


Rated    No.       Bore        Normal     Weight 
H.P.     Cyls.     and        R.P.M.    Complete   Ignition 
Stroke  Lbs. 


Model 


Rated 
HP. 


No. 
Cyls. 


Bere 
and 


250-1600 
250-1300 


85  J.  S. 
115  J.  S. 


77  Mag. 
67  Mag. 


400  Mag. 

600  Mag. 
1000  Mag. 
1600  Mag. 
3000  Mag. 


36  B.  or  M. 
60  B.  or  M. 
110  B.  or  M. 
85  Mag. 
80  Mag. 


300  Opt. 

525  Opt. 

760  Opt. 

643  Opt. 
1115  Opt. 
1425  Opt. 
1800  Opt. 
2625  Opt. 
3465  Opt. 
4430  Opt. 
8000  Opt. 
11780  Opt. 
1850  J.  S. 
2700  J.  S. 
1950  J.  S. 
2900  J.  S. 
3000  J.  S. 
4500  J.  S. 
4000  J.  S. 
6000  J.  S. 
6000  J.  S. 
9000  J.  S. 


140  Bat. 
150  Bat. 
200  Bat. 
335  Bat. 
220  Bat. 
280  Bat. 
350  Bat. 
495  Bat. 


1000 
1500-2000 


675  Bat. 
675  Bat. 


Barker  2-Cycle,  G. 

A.  IH 

B.  2H 

C.  4 

D.  6H 
G.  8 

Bolinders  2-Cycle, 

NEII         500 


&K. 

l-3%x3M 

l-4i^x4K 
1-4  %x5 
l-5Mx6H 

2-4?fcx5 


500 
500 
450 
400 
450 


NEII 

NEII 

NEI 

NEI 

NEI 

NEI 

NEI 


350 
270 
175 
135 
100 
80 
60 


Hot  Bulb  Ignition. 

4-20J^x29H  160 

4-16J^xl8J^  225 

4-15    xl6>i  250 

2-16>^xl8J^  225 

2-15    xl6>i  250 

2-13    xl3H  325 

2-llJixl2?»  350 

2-10^x11  375 


17010  Aut. 


110  Opt. 
170  Opt. 
220  Opt. 
350  Opt. 
380  M.  &  B. 


114000  Surf. 
52000  Surf. 
38000  Surf. 
26000  Surf. 
19500  Surf. 
12600  Surf. 

9075  Surf. 

7040  Surf. 


NEI 

50 

2-  9^x  9% 

425 

5225  Surf. 

NEI 

40 

2-  8Hx  9>6 

450 

4180  Surf. 

NE 

50 

1-13    xl3^ 

325 

7700  Surf. 

NE 

40 

l-imxl2i>f 

350 

5555  Surf 

NE 

30 

1-105^x11 

375 

4840  Surf. 

NE 

25 

19Ax  Q% 

425 

3465  Surf. 

Brennan  4-Cycle  G. 

M. 

17-20 

4-4x5 

1000 

650  B.  &  M 

B. 

25-35 

4-  4!^x  5 

800 

750  B.  &  M 

"B"  spec. 

35-40 

4-  4Hx  5 

1200 

700  B.  &  M 

6B 

40-50 

6-  4Hx  5 

1200 

850  B.  &  M 

6B  Med. 

40 

6-  4i^x  5 

750 

950  B.  &  M 

11 

30-40 

4-5x5 

1000 

850  B.  &  M 

12 

35-50 

4-  5Hx  6 

800 

1100  B.  &  M 

12 

40-80 

4-6x6 

800 

1250  B.  &  M 

6D 

75-100 

6-4HX    6H 

1000 

800  B.  &  M. 

Bridgeport  2-Cycle, 

G.-K. 

40 

i'A 

l-4J4x5 

500 

225  Opt. 

50 

6 

l-5l4x5H 

500 

260  Opt. 

80 

9 

2-4Hx5 

500 

375  Opt. 

100 

12 

2-5^x5K 

500 

470  Opt. 

R-1 

8 

1-41^x5 

800 

225  Opt. 

S-1 

11 

l-5Mx5K 

800 

260  Opt. 

R-2 

16 

2-5^x5 

800 

375  Opt. 

S-2 

22 

2-4HX5M 

800 

470  Opt. 

Bridgeport  4-Cycle  G.-K. 

142  14  2-5Mx6H 

182  20  2-6y2x7}4 

243  30  3-6)^x7H 

363  45  3-7Kx9 

484  60  4-7Hx9 


Buffalo  4-Cycle  G.-K. 

3-4      ; 

5-6  i 
16-20 
25-30 
40-60 
50-80 
10-12 
13-15 
20-22 
20-24 
26-30 
40-45 
60-70 
85-100 
125-150 


2-3x4 
2-  3AX  5 
4-  3Mx  5 
4-  4Jix  5 
5}4x  7 
6%x  9 


4- 

4- 

2- 

2- 

2- 

4- 

4- 

4- 

6- 

4-10 

6-10 


X  6H 
X  7H 
X  9 
X  6H 
X  714 
X  9 
X  9 
xl2 
xl2 


500 
400 
400 
375 
375 


700 

600 

800 

800 

500-800 

500-800 

400 

350 

350 

400 

350 

350 

350 

300 

300 


H.  L.  B.  2-Cycle  G. 
E.  2-3        1-3.25x3 

H.  L.  B.  4-Cycle  G. 
G.  4  2-2.5x5 

Cady  2-Cycle  G. 
IH 


1-3    x2H 

l-3%xSH 

2-3ysx3H 

1-45^x4 

2-4J^x4 


3 
6 
4 

8 

Cady  4-Cycle  G. 

12-16 
Caille  Perfection  2- Cycle  G. 


4-35^x4 


2M 

3H-4 

6 

8 

7-8 
14 
18-20 

2 

2 

2 


1-3^x3^ 

l-3J^x3^ 

l-4%x4^ 

\-b\ixh 

2-3Hx3A 

2-AHxiy2 

2-5^x5 

1-2^x2}^ 

l-25^x2H 

1-2^x2"^ 


900 


900 


700 
700 
700 
700 
700 


1000 


200-800 

250-800 

250x800 

100-500 

250-850 

250-750 

100-600 

700 

700 

800 


850  Opt. 
1200  Opt. 
1800  Opt. 
3200  Opt. 
4000  Opt. 


240  H.T. 

400  H.T. 

710  H.T. 

800  H.T. 
1730  H.T. 
2600  H.T. 
1170  H.T. 
1400  H.T. 
2100  H.T. 
1960  H.T. 
2525  H.T. 
3655  H.T. 
4850  H.T. 
8200  H.T. 
12800  H.T. 


42  J.  S. 


125  J.S. 


45  J.  S. 

90  J.  S. 
135  J. S. 
140  J.  S. 
205  J.  S. 


300  J.  S. 


140  Bat. 
150  Bat. 
200  Bat. 
335  Bat. 
220  Bat. 
350  Bat. 
495  Bat. 

72  Mag. 

61  Bat. 

40  Mag 


Caille  Perfection  4-Cycle  G. 

14  4-3Hx4 

Knox  2-Cycle  G.-K. 

E.  3 

E.  4^ 

E.  hVi 

E.  71^ 

E.  6 

E.  9 

E.  11 

E.  15 

Knoi  4-Cycle  G.-K. 

F.  25 
F.  50 

F.  75 

G.  6 
G.  8 
G.  12 
G.  16 


100-950        650  Mag. 


1-4    x4 

600 

205  Opt. 

1-4MX4H 

550 

250  Opt. 

1-5    .x5^ 

550 

330  Opt. 

l-5Mx6Ji 

500 

500  Opt. 

2-4    x4 

600 

340  Opt. 

2-4^x4J-J 

5.50 

380  Opt. 

2-5    x5h' 

550 

480  Opt. 

2-5HX6J4 

500 

760  Opt. 

2-7 
4-7 
6-7 
1-5 


x8 
x8 
x8 
x5)i 


1-5^x6^ 
2-5  x5'4 
2'bHxtH 


500 
500 
500 
600 
600 
600 
600 


1900  J.  S. 
3300  B.  &  M. 
4500  B.  &  M. 

575  B.  &  M. 

700  B.  &  M. 

950  B.  &  M. 
J 100  B.  &  M, 


Chesapeake  Z-Cycle  G. 
B.  5  l-.5x5 

BB.  10  2-51.5 

Chesapeake  4-Cycle  G. 

L.  7  1-5x6 

L.  14  2-5x6 

20  4-4x5 

Honest  Clay  4-Cycle  G.-K. 


s. 
s. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
0. 
0. 
0. 
T. 
T. 


4 

8 

6 

8 
10 
12 
16 
20 
25 
35 
50 

25-28 
30-35 
38-42 
40-50 
80-100 


Clift  4-CycIe  G. 

4 

8 

7 

15 

20 


1-4HX 

2-4HX 

1-5HX 

1-6HX 

1-7HX 

2-h\ix 

2-6HX 

2-7HX 

i-5Hx 

4-6HX 

4-7^x 

2-7HX  9 

2-8HX  9 

2-8HxlO»^ 

2-8HxlO 

4-8HxlO 


l-3Jix4H 
2-3'4x4H 
1-5    x6 
2-5    x7 
2-5Mx7 


Clift  2-Cycle  Semi-Diesel. 

100  4-11x13 

Quayle  4-Cycle  Hrid. 

4M-28  25-35      4-4Jix6H 

4S-30  25-35      4-4Jix6H 


Normal 
R.P.M. 


.500 
500 


475 
475 
575 


.500 
500 
375 
375 
375 
400 
400 
400 
450 
450 
450 
375 
375 
375 
375 
375 


750 
750 
650 
600 
600 


300 


650 
600 


Speedway  4-Cycle  G. 

K.  22-28 

Z.  35-44 

N.  50-66 

M.  48-75 

M.  75-130 

M.  130-150 

M.  100-175 

M.  175-200 

L.  30-115 

R.  250-300 

H.  200-250 


Cuttiss  4-CycIe  G. 


OX-5 

K-6 

K-12 

C-6 

C-12 

CE-12 


90 
150 
400 
160 
400 
325 


8-4    x5 

6-4)^x6 

12-4^x6 

6-4Hx6 

12^Hx6 

12-4Hx6 


Weifhl 
Complele  Ignitiao 
Ui. 

275  Bat. 
475  Bat. 


350  Ma«. 
575  .Ma«. 
550  Mag. 


385  Bat. 

575  Bat. 

675  Bat. 

825  Bat. 

950  Bat. 
1300  Bat. 
1525  Bat. 
1750  Bat. 
2300  Mag. 
2600  .Mag. 
.3000  Mag. 
2650  Bat. 
2800  Bat. 
3000  Bat. 
4000  Mag. 
7000  Mag. 


250  J.  S. 

350  J.  S. 

600  J.S. 
1200  .M.  4 
1450  M.  4 


20000  H.B. 


2150 
1650 


4-4    X  4H 
4-  4Hx  5H 
6-  4Hx  5H 
4-  5J4x  7 
6-  5?ix  7 
6-  5Hx  7 
8-  5Mx  7 
8-  5>ix  7 
6-  6%x  8^ 
6-  6Jix  8)^ 
6-11    xl2 


1000-1400 
1000-1200 
1000-1200 

600-1000 

600-1000 
1000-1200 

600-1000 
1000-1200 

400-  600 
1000-1300 

350-  450 


1400 
1700 
2250 
1750 
2250 
1800 


560 
950 
1200 
1850 
2400 
1900 
2900 
2350 
5000 
4000 
11400 


-Mag. 
Mag. 
Mag. 
B.  4 


-M. 
&  .M. 
.M. 


4 

4  M 
4  M 
4  .M 
B.  4  M 
B.  4  .M 


•With  propeller  hub  but  without  oil  and  water. 


•390  Mag. 
•417  .Mag. 
•680  .Mae. 
•420  Mag. 
•6S0  Mag. 
•678  Mag. 


Cummins  4-Cycle  Heary  Oil 

M-1  7-8  l-5i7H 

M-2  14-16  2-5x7H 

M-3  21-24  3-5x7H 

M-4  30-32  4-5x7H 

Dodge  4-Cycle  Hrid. 

12^  1-651^x9 

....  25  2  6^x9 

37H  b-6fix9 

50  4-6Jix9 

75  6-6J4X9 

Dow  4-Cycle  Diesel 


A. 
A. 
B. 
B. 
C. 
C. 
F. 
H. 


320 
425 
500 
666 
500 
666 
900 
1500 


6-12 
8-12 
6-15 
8-15 
6-16 
8-16 


xl8 
xl8 
x22l'i 
i22^ 
x26 
l26 


6-2U4x28»* 
6-24ai^x37«S, 


2-5x6i3 
4-5x6i.j 
6-5x6)Ti 


Dupont  4-Cycle  G. 

DT.  20 

DF.  40 

DS.  60 


New  Parker  2-Cycle  G.-K. 
Simplex  2  1-3x3 

Duplex  4  2-3x3 

Heav.Duty    4  1-4x4 

Elto  2-Cycie  G.  Oatboard. 
, , . .  3  2-2Jix2 


550 
550 
550 
550 


423 

425 
425 
425 

425 


250 
250 
220 
220 
175 
175 
140 
125 


700 
700 
700 


900 
900 
700 


1300 


900 
1400 
1800 
2100 

3800 
4800 
6200 
7400 
9700 

125000 
160000 
1S5000 
215000 
194000 
233000 
325000 
534000 

1100 
1600 
2130 


63  J.S. 
110  J.  S. 
125  Opt. 


47  Bat. 
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Rated  No.      Bore       Normal      Weight 

Model  HP.  Cylt.     and        R.P  M.    Complete   Ignition 

Stroke  Lbs. 

Enterprise  4-CTcle  K.  and  Pr.  Gas. 

6  1-6x8 

8  l-6Jix  8 

10  1-7HX  8H 

12  2-6x8 

16  2-f)%\  8 

20  2-7)^x  8V2 

25  2-8    X  9^ 

30  3-6»/4'x  S'xi 

35  3-7HX  %i 

45  3-8KXIOI/4 

60  3-9    xll 

40  4-6Jix  8 

50  4-7HX  9H 

65  4-8>4xl0!/4 

85  4-9    xll 

100  6-8^x101.^ 

125  6-9    xll 

50  2-9^x14 

75  3-9J4xl4 

100  4-9J4xl4 

150  6-9Vixl4 

200  8-9^x14 


Model 


Rated 
HP. 


No.       Bore        Normal     Weight 
Cyls.     and        R.P.M.   Complete   Ignition 
Stroke  Lbs. 


Rated    No.       Bore 
Model  H.P.     Cyls.     and 

Stroke 


Normal      Weight 
R.P.M.    Complete  Ignition 
Lbs. 


Erd  4-Cycle  G.-K. 

T.  30  4-4    x6 

A.  42  4-4?4x6 

Eransrille  4-Cycle  G. 

■i%  1-45^x5 

7H  2-4Hx5 

15  4-4>^x5 
5  1-5    x6 

10  2-5    x6 

20  4-5    x6 

8  1-6    x6M 

16  2-6  X614 
24  3-6  X614 
32  4-6  x6}-i 

.  .      11  1-7  x9 

22  2-7  x9 

44  4-7  x9 

Evinrade  2-Cycle  G. 

Standard        2  1-2^x2^ 

Heav.Duty    3H  1-3^x3 

CC.  2  1-2^x21^ 

DD.  4-5  2-2^x2H 


420 
400 
375 
400 
400 
360 
350 
400 
360 
340 
320 
400 
360 
350 
320 
350 
330 
325 
325 
325 
325 
325 


900 
900 


500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
350 
350 
350 


800 

650 

800 

1200 


1240 

1360 

1490 

1760 

1910 

3240 

3470 

3480 

5160 

5370 

7230 

4220 

5790 

6480 

10200 

9890 

12360 

11250 

16875 

22500 

33750 

45000 


M.  k  B. 
M.  &  B. 
M.  &  B. 
M.  k  B. 
M.  k  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  k  B. 
M.  k  B. 
M.  &  B. 
M.  &  B. 
M.  k  B. 
Compr. 
Compr. 
Compr. 
Compr. 
Compr. 


750  Mag. 
1100  Mag. 


300  Bat. 

400  Bat. 

625  Mag. 

400  Bat. 

540  Bat. 

900  Mag. 

625  Bat. 

900  Bat. 
1200  Bat. 
1425  Mag. 
1150  Bat. 
1800  Bat. 
2900  Mag. 


73  Mag. 

116  Mag. 

45  Mag. 

68  Mag. 


Fay  and  Bowen  4-Cycle  G. 

L-40  10-17      4-3^x41^ 

LN-42  25-40      4-4^ix5i^ 

LN-43  25-40      i-iHi^^'A 

L-44  30-45      4-5    \6]4 

L-63  30-50      6-4Hx5H 

L-64  45-65      6-5    x6>i 

Models  L-40,  LN-43.  L-44,  L-64  made  in  cast  iron  construc- 
tion only.  Model  L-63  made  in  aluminum  construction  only. 
Model  LN-42  made  in  both  aluminum  and  cast  iron  construc- 
tion. Lowest  weight  applies  to  aluminum  engine.  Lowest 
r.  p.  m.  applies  to  lowest  power  rating.  Highest  r.  p.  m.  applies 
to  highest  power  rating. 


800-1400  450  Mag. 

800-1400  700-900  Mag. 
600-1000  950  Mag. 
600-1000  1095  Mag. 
600-1000  900  Mag. 

600-1000        1480  Mag. 


Fraicr-Adams  2-CycIe  G. 

2  1-3)1^x3 

4  2-3'^ixZ 

5  l-3%x4K 
10  2-3Mx4H 


200-1000  70  J.  S. 

200-1000  130  J.  S. 

200-1000  140  J.  S. 

200-1000  220  J.  S. 


Frisbie  4-Cycle  G.-K. 


'2-20 


A. 

C. 

B. 

D. 

R. 

"T" 

N. 

E. 

F. 

"T"4H50 

K. 

L. 

•■T"  4L 


5 
7 

10 
16 
18 
20 
25 
30 
40 
50 
50 
75 
100 


l-4Mx5 
1-6  x6 
2-4%  x5 
2-6  x6 
Z-4>A\5 
2-6  x6 
3-6  x6 
4-4^x5 
4-6  x6 
4-6  x6 
6-4Mx5 
6-6  x6 
4-6    x6 


Gaeth  4-Cycle  G.  and  K. 

14-18  2-5Hx8 

20-27  3-5>^x8 

28-36  4-5)4x8 

.    .  42-54  6-5^x8 

36-50  4-53^x8 

54-75  6-5^x8 


Gaflga 

A. 


2-Cycle  G. 

3 

4 

5 

6 

8 

6 

8 
10 
12 
16 


Gaffga  4-Cycle  G. 

12 


1-4     x4 
1-45/8x5 
1-5    x5H 
1-53^x6 
1-6    x6H 
2-4    x4 
2-45^x5 
2-5    x5H 
2-5Hx6 
2-6    x6H 


2-5x6 


Gicrholl  Z-Cycle  G.  Outboard. 
2  l-2Kx2H 


600 
550 
600 
600 
650 
600 
600 
800 
600 
600 
900 
750 
1200 


400-600 
400-600 
400-600 
400-000 
400-600 
400-600 


550 
500 
475 
450 
400 
550 
500 
475 
450 
400 


1)00 


900 


400  Bat. 

.560  Bat. 

525  Bat. 

825  Bat 

725  Bat. 
1300  Bat. 
1175  Bat. 

925  Bat 
1400  Bat. 
2500  Bat. 

985  Bat. 
2000  Bat. 
2200  Bai 


1450  M.  k  B. 
1800  M.  &  B 
2100  M.  &  B' 
3000  M.  &  B" 
2100  M.  k  B 
3000  M.  k  B" 


225  Bat. 
325  Bat. 
350  Bat. 
425  Bat. 
475  Bat. 
375  Bat. 
425  Bat. 
525  Bat. 
700  Bat. 
850  Bat. 


900  Mag. 


G.  B.  &  S.  4-Cycle 
T.  18 


i-i>4\i\i        1000 


500  Mag. 


Knoi  VaWe-in-Head  4-Cycle  G.-K. 

350  40  4-5    .x5}^  800 

940  20  4-3>4x5  900 


Monarch  4-Cycle  G. 

-K. 

5-45 
7-60 

72 

40-168 

1  to  6-  5x6 

1  to  6-  6x7 

4-  8x9 

2  to  6-10x10 

525-575 
525-575 
375-500 
325-450 

....  Opt. 
....  Opt. 
....  Opt 
....  Opt 

Gray  2-Cycle  G.-K. 

U.                  3-4 
U.                   5H-7 
U.                   8-8 

l-3"x^x3H 
1-414x4^ 
2-3^x3  !4 

700-900 
700-900 
700-900 

129  J. S 
185  J. S 
240  J. S 

Koban  2-Cycle  G.  Outboard. 

H.  3  2-25«x23-g 


Lathrop  2-Cycle  G.-K. 


Gray  4-Cycle  G.-K. 

UM.  10-25  4-3!4x5 

VE.  18-35  4-4    x6 

VE  25-50  4-4^x6 


500-1200  650  Mag. 
500-1200  850  Mag. 
500-1000    1250  Mag. 


Hartford  2-CycIe  G. 

X.  3-5 

X.  6-8 

X.  7-10 

X.  14-20 


1-4    x4V^ 

1-5    x5'4 
2-5    %5H 


500-700 
500-700 
500-700 
500-700 


330  M.  &  B. 
335  M.  k  B. 
440  M.  k  B. 
620  M.  k  B. 


1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 


3 
4 
5 
6Lt. 

est. 
7 

8 

10 
12 

8 

10 

12  Lt. 
12  St. 
14 
16 
20 
24 
36 


1-4    x4 

l-4J4x5 

l-5»^x5 

1-5^x5 

l-5Kx6H 

1-6    x6H 

l-6Hx6M 

1-7    x7H 

1-734x7?^ 

2-434x5 

2-55^^x5 

2-534x5 

2-514x63^ 

2-6    x63^ 

2-634x63^ 

2-7    x7H 

2-734x7H 

3-7)4x734 


Gray-Prior  4-Cycle  G.-K. 

D-4  36  4-414x8 

Hall-Scolt  4-Cycle  G. 

L-M-4         125  4-5x7 

L-M-6        200  6-5x7 

Hess  Mono-Marine  4-Cycle  G. 

AC  5  1-35^x4 


1700 
1700 


050 


1100  Del.  2  S. 
1300  Del.  2  S. 


225  M.  *  B. 


Hettinger  4-Cycle  G. 

r,  fi 

9  9 

12  12 

18  18 

25  25 

36  36 

50  50 

Bud-E  2-Cycle  G. 
Bud-E.  5 


1-514x6 
2-4)4x6 
2-51XX6 
2-fi'4x8 
2-71^x9 
4-6)4x8 
4-7V«x9 


2-3x3 


J.  V.  B.  4-Cycle  G.-K. 

A4  28-40      4-4'4:xfi 

A4R  45-60      4-4''<fx6 

Johnson  2-Cycle  G.  Outboard. 
2  2-2x1)^ 

Kahlenberg  2-Cycle  G.-K. 

^Vix  3)4 


ROO-750      1950  M.  k  B.        Lathrop  4-Cycle  G.-K. 

1922  12  2-5»i^x63^ 

1922  16  2-5)4x6)4 

1922  21  3-5»i6x6)4 

1922  30  3-5^x6)-^ 

1922  28  i-5%\6li 

1922  40  4-5}^x6)4 

1922'  16  2-534x8 

1922*  24  3-o)/2x8 

1922*  32  4-5)4x8 

'Gasoline  only. 

Leroi  4-Cycle  G. 

2C  15  4-31^x4}^ 

Loane  4-Cycle  G.-K. 

Crabber         3)4  l-3?ix5 

Fisherman      6  1-5    x6 

Fisherman    12  2-5    x6 

Ford  12-16  4-3Mx4 

Fisherman    18  3-5    x6 

Fisherman    24  4-5    x6 


460 
450 
450 
400 
350 
400 
350 


1200 


400  M.  k  B. 

.lOn  Bat. 

650  Ont. 
150n  Bat. 
2000  Rat. 

3nnn  Bat. 
4500  Bat. 


126  Mag. 


600-900       1450  Mag. 
1000-1450    1350  Mag. 


Lockwood-Ash  2-Cycle  G. 


1<>'?2 
1922 
1922 
19?2 
1922 
1922 
1922 
1922 
1922 
1922 
1922 
lf>22 
1122 
1922 
1922 
1922 
1922 


2-3 

3-4 

4-6 

6-8 

9-12 

12-15 

6-8 

8-12 

12-16 

18-24 

24-SO 

30-36 

50-55 

27-36 

.•!6-45 

45-54 

75-85 


4  X 

5  X 

634x 
7    X 

4  X 

5  X 
5i4x 
6V$x 

-7    X 

73.4X 
9  xlO 
6)^x  7 
7x8 
7')<rx  8 
9    xlO 


2100 


600 
550 
400 
400 
350 
325 
550 
400 
.380 
350 
325 
325 
300 
325 
325 
325 
300 


35  Mag. 


125  M. 

160  M. 

400  M. 

550  M. 

750  M. 

900  M. 

S50  M. 

650  M. 

950  M. 
ISOO  M. 
1800  M. 
2000  M. 
3400  M. 
1700  M. 
2600  M. 
2800  M. 
5000  M. 


k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 

*  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 

*  B. 


Outboard 

24 

24 

68 

68 

44* 

*4-Cvclc. 


2 

214 
4 
6 
8 
14 


1-2^x2}^ 
1-33^x334 
1-4    x4 
2-3^x334 
2-4    x4 
4-3MX4H 


Maynard-Adams  4-Cycle  G.-K. 

334         l-3%x4 
8  2-33^x4  i<f 


Mecco  4-Cycle  G. 

A.  4 

B.  5 

AA.  9 

4A.  16 

C2  !2 

C3  18 


l-4>ix5 

1-5    x6 

2-4)^x5 

4-4)4x5 

2-53^x6^4 

3~5Mx6)4 


Mianus  2-Cycle  G.,  K.,  etc. 


Kahlenberg  2-Cycle,  Surface  Ignition. 


1922 
1922 
1922 
1922 
1922 
1922 
1922 
1922 


30-S6 
45-54 
60-70 
50-60 
75-90 

100-120 

1.50 

200 


2-  8'4x  9 

3-  8Hx  9 

4-  8'Xx  9 
2-10  'xIOi.< 


3-10 
4-10 
3-  . 
4-.. 


xlO!4 
xlO)4 


375 
375 
375 
340 
340 
.340 


6000  Purf. 

8000  Surf. 
lonon  Surf. 

8500  Surf. 
1 0000  Surf. 
15000  Surf. 
2^^000  Surf. 
30000  Surf. 


A. 

A. 

A. 

A. 

A-2 

A-2 

A-2 


3 
5 

m 
10 

6 
10 
15 


Kermath  4-Cycle  G.>K. 


3 

4 

6 

12 

16 

20 

40 


3 

4-5 
6-8 
10-12 
16-18 
20-25 
24-40 


40-56  Opt. 


Barber  2-Cycle  G. 

2)4 

5 

8 

4 

8 

12 

6 

12 

18 

9 

18 

27 

Barber  4-Cycle  G. 

3 
V.  7 


2-3)4x4 
2-39^x4 
4-314x4 
4-3^x4 
4-4    x4 


1-3 1/^x3 ':r 

2-3'-^x3'.r 

3-3^x3'^ 

1-4    x4 

2-4    x4 

3-4    x4 

l-4>4x4U 

2-4?4x4''<r 

3-4^fx4?.( 

l-5)4x5'4^ 

2-5^x514' 

3-5Hx5if 


-3)4x5 
-3Hx5 


600 

800 

800 

600-1200 

600-1200 

600-1200 

500-1200 


750 
750 
750 
600 
600 
600 
600 
600 
600 
500 
500 
500 


600 
600 


125  Mag. 
300  Mag. 
32..  Mag. 
470  Mag. 
500  Mag. 
.535  Mag. 
1350  Mag. 


75  J.  S. 
140  J.  S. 
190  J.  S. 
150  J.  S. 
270  J.  S. 
390  J.  S. 
245  .T.  S. 
375  J.  S. 
500  J.  S. 
270  J.  S. 
535  J.  S. 
675  J.  S. 


125  J.  S. 
150  J.  S. 


Mianus  4-Cycle  G. 

F-2  16 

F-3  24 

F-4  32 


1-4    x4 

1-4^x5 
l-5?iix6 
1-634x7 
2-4  x4 
2-45^x5 
2-5»kx6 


2-6x8 
3-6x8 
4-6x8 


Mianus  Diesel  2-Cycle. 

7)4  7H  l-5;iix6-5^ 

15  15  2-5;fix6J^ 

30  30  2-7  Vx9J^ 

45  45  3-7'kx9;s 

60  60  4-7Vx9j8 

90  90  6-7,'»x9J-g 


800-900 


500 
500 
500 
500 
400 
375 
375 
300 
275 
550 
500 
500 
400 
400 
400 
300 
275 
275 


500 
500 
500 
700 
500 
700 
400 
400 
400 


1000 


750 
600 
600 
1200 
600 
600 


700 
750 
750 
800 
800 
800 


700 
700 


600 
500 
600 
600 
.500 
500 


550 
500 
450 
375 
550 
500 
450 


400 
400 
400 


500 
500 
360 
360 
360 
360 


Michigan  Marine  Motor  4-Cycle  G. 

4  1-3;'4X4)2  750 

Mietz  Semi-Diesel  2-Cycle. 


1100  M.  &  B. 

780  Mag. 


80  M.  *  B 


....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt. 
....  Opt 
....  Opt. 


.  Opt. 

.  Opt. 

.  Opt. 

.  Opt. 

.  Opt. 

.  Opt. 

500  J.  S. 

2000  J.  S 

2400  J.  S. 


450  Opt- 


250  J.  S. 

650  J.  S. 
1050  J  S. 

450  J.  S. 
1350  J.  S. 
1500  J.  S. 


65  Mag. 
. . . .  J.  S. 
. . . .  J.  S. 
. . . .  J.  S. 
. . . .  J.  S. 
600  Mag. 


Mag. 
Mag. 


220  Mag. 
375  Mag. 
375  Mag. 
500  Mag. 
550  Mag. 
775  Mag. 


175  M. 
280  M. 
415  M. 
675  M. 
300  M 
500  M. 


k  B. 
k  B. 
k  B. 
k  B. 
k  B. 
k  B. 


750  M.  &  B. 


1600  M.  k  B. 
2200  M.  4  B. 
2750  M.  i  B. 


1000  Comp. 
1700  Comp. 
5100  Comp. 
6500  Comp. 
8200  Comp. 
13000  Comp. 


115  Opt. 


15 

2-  6x  63'j 

500 

1995  Hot  bulb 

22 

3-  6x  614 

500 

2520  Hot  bulb 

40 

2-  9x10 

400 

6300  Hot  bulb 

50 

2-10x12 

340 

11000  Hot  bulb 

60 

3-  9x10 

400 

7500  Hot  bulb 

75 

3-10x12 

340 

14000  Hot  bulb 

100 

4-10x12 

340 

18000  Hot  bulb 

150 

3-14xl£)i 

240 

35000  Hot  bulb 

200 

4-14il8).i 

240 

42000  Hot  bulb 

350 

4-16x21 

210 

65000  Hot  bulb 

Specifications 


Rated    No.      Bore 
Model  H.P.     Cylt.     and 

Stroke 

Murray  It  Tregurtha  4-Cycle  G. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


395 


Normal      Weiiht 
R.P.M.    G>mpTcte    Ignition 
Lb>. 


Rated    No. 

Bore 

Normal 

Weight 
Complete 

H.P.    Cyli. 

and 

R.P.M. 

Ignition 

Stroke 

Lbi. 

E-2 
E-3 
E-4 
E-6 
F-4 
F-6 
K-6 

j-e 


18-20 
25-35 
40-50 
60-75 
60-70 
90-110 

300 

400 


2-6Hx  8 
3-6>^x  8 
4-6J^x  8 
6-6HX  8 
4-7^x10 
6-7Mxl0 
6-6>4x7Ji 
6-7hi^  9 


Miller  4-Cycle  G.-K. 


F-I 

I-l 

F-2 

1-2 

E-4 

F-4 

1-4 

R-4 

S-4 

p-r 


4 

6 
10 
14 

12-20 
18-24 
24-30 
28-35 
40-50 

2J^ 


1-434x5 

1-5^x6 

2-4>4x6 

2-5^x6HS 

4-3)^x5 

4-4J4X6 

4-5^x6 

4-5Kx7J4 

4-6    x9 

l-2Mx2H 


•Gasoline  only. 

Miiiouri  4-Cycle  G. 

8  2-45^x5 

12  2-5    x6 

18  4-4J^x5 

24  4-5    x6 

Missouri  2-Cycle  Semi-Diesel. 

7  1-5x6 

14  2-5x6 

22  3-5x6 

30  4-5x6 

N.  &  S.  4-Cycle  Dial. 

Cub  4  1-  3Mx  5 


Fordmarine  4-Cycle  G. 

10-15      4-3^x4 

N.  L.  S.  E.  Co.  4-Cycle  DieteL 


120 
180 
240 
240 
360 
480 
600 


4-  9 
6-  9 
8-  9 
4-13 
6-13 
8-13 


xl2H 

xl2H 

xl2H 

xl8 

xl8 

xl8 


6-16Hx24 


20th  Century  4-Cycle  G. 

1922  15-20      2-6Hx8H 

1922  40-50      4-6Hx8H 

1922  65-75      6-6^4x8^ 

Niagara  4-Cycle  G. 


£2 
E4 
D4 
D6 
D8 
Special 


12 

22-35 
40-80 
60-120 
80-160 
5-15 


Ontario  2-Cycle  G. 

2 

3 

6 

9 

12 

7 

14 

21 

28 

Palmer  4-Cycle  G. 


2-4^x5H 

4-4Jix5}^ 

4-6>ix7 

6-6Mx7 

8-6>ix7 

4-2^x4 


1-2^x3 
1-3HX3H 
2-33^  x3H 
3-3J4x3}^ 

4-3>4x3)4 
1-5    x5 
2-5    x5 
3-5    x5 
4-5    x5 


NLl 

NL2 

RWl 

RAl 

RA2 

TM 

VH 

NRl 

NR2 

NR3 

NR4 

F2 

F3 

F4 

F6 

NK2 

NK3 

NK4 

NK6 


3H 

7 
5M-6H 

4H 

9-11 
10 
14 

5-6 
10-12 
15-18 
20-24 
16-18 
24-26 
32-35 
50-60 
20-25 
30-35 
45-50 
75-80 


l^Hx  4H 
2-4HX  4>^ 
l-5^x  6 
1-434X  6 
2-4>4x  6 
4-2MX  ZH 
4-3    X  4J^ 
1-5    X  6 
2-5    X  6 
3-5    X  0 
4-5    X  6 
2-6J^x  8 
3-6?^x  8 
4-65^x  8 
6-6Hx  8 
2-7^x10 
3-73^x10 
4-734x10 
6-73-^x10 


Palmer  2-Cycle  G. 

C*  4 

D*  6 

Ql  2^ 

Q2  6 

PI  4 

P2  8-10 
•Also  kerosene. 


1-434x4}^ 

1-5    x6 

l-3%x3H 

2-3Jix3K 

l^>^x434 

2-434x434 


425 

450 

450 

500 

375-425 

400-450 

1650 

1400 


600 

500 

600 

500 
6-900 
5-800 
5-700 
4-550 

350-450 

850 


1867  M.  &  B. 
2216  M.  &  B. 
2916  Opt. 
3560  Opt. 
4667  Opt. 
6990  Opt. 
2100  J.  S. 
4000  J.  S. 


400  M.  &  B. 

500  M  &  B. 

600  M.  &  B. 

800  M.  &   B. 

650  MaK. 
1200  Mag. 
1500  Mag. 
1900  Mag. 
2700  Mag. 
70  Mag. 


Mode 


SturtcTant  4-Cycle  G. 

E-4  75  4-434x6 

Sumner  2-Cycle  HeaTy  Oil. 

F.  350  4-1634x22 

S.  600  6-1634x22 


500 
500 
500 
500 


500 
500 
500 
500 


800 


. .  J.  S. 

. .  J.  S. 

. .  J.  S. 

, .  J.  S. 


Hot  ball 
Hot  ball 
Hot  ball 
Hot  ball 


Stork  2-CycIe  G. 

3 
4 

6 
8 
6 
8 

12 
16 
12 
18 

Stork  4-Cycle  G. 

8 

10 
12 
16 
20 
25 
16 
20 
24 
32 
40 
50 
30 
50 
75 


1-334x334 
1-4    X    4 
1-434x434 
1-5    x5 
2-334x334 
2-4    x4 
2-4^x434 
2-5    x5 
3-4    x4 
3-4>^x434 


2-434x5^ 

2-5    x6 

2-534x634 

2-6    i7 

2-6?^x8 

2-734x9 

4-434x534 

4-5    x6 

4-534x634 

4-6    x7 

4-6?ix8 

4-734x9 

6-4HX5H 

6-534x634 

6-734x9 


1600 


200 
200 


700 
700 
700 
700 
700 
700 
700 
700 
700 
700 


600 
500 
500 
400 
400 
400 
700 
500 
500 
400 
400 
400 
700 
700 
400 


Marine 

20 

2-7x9 

350 

heavy 

20 

2-7x9 

350 

duty 

30 

2-  8    xlO 

325 

40 

3-8x9 

325 

80 

3-1034x12 

320 

350  M.  &  B. 

and  J.  S.        Union  4-Cycle  G. 
3200  M.  &  B.        Marine  7 

2800  M.  &  B.  14 

3500  M.  &  B.         ■   ■■  21 

4600  M.  &  B.         ■  ■  ■  ■  28 

8000  M.  &  B.         ■   ■  ■  35 

'.'.'.'.  45 

60 

800-1000      550  Mag.  •  •  •  •  11* 

110* 
110* 

17400      150* 

22820 225* 

28375 250* 

34400 300* 

56940 125 

76000 225* 

120000 325* 

375* 
•Open  crosshead 


K.-Disf. 

1-  5J^x  6M 

2-  5J^x  6Jf 

3-  514%  m 

4-  5^x  6M 
3-  734x  9 
3-  83^x1034 
3-  9    xll 


350 
350 
350 
240 
240 
240 
225 


xl2 
xll 
xl5 

xl2 
xl5 


3-10 
4-  9 
3-12 
4-10 
4-12 
4-1434x18 
4-153^4x20 
4-16  x21 
6-  9  xll 
6-12  xl5 
6-14)4x18 
6-15}ix20 
cylinders. 


400 
400 
400 


900 
1000 
1000 
1000 
1000 
1000 


1650 
900 
900 
900 
900 
450 
600 
600 
600 


4-600 

4-600 

4-600 

4-600 

4-600 

1000-1500 

1000-1200 

4-600 

4-600 

4-600 

4-600 

350-400 

350-400 

350-400 

350-400 

3-400 

3-400 

3-400 

3-400 


450 
450 
700 
700 
650 
650 


2000  Mag. 
3400  Mag. 
4500  Mag. 


UniTersal  4-CycIe  G.-K. 

C  9-12      4-2^x4 


625  M.  &  B. 

925  M.  &  B. 
1650  M.  &  B. 
2350  M.  &  B. 
3250  M.  &  B. 

300  M.  or  B 


Doman  4-Cycle  G.-K. 

K  4 

B  5-7 

HM2  12-15 

HM4  25-40 

T2  20-25 

T4  40-50 


l-4?ix6 
2-4%x6 
4-4^x6 
2-6  x7 
4-6    x7 


70  Opt. 
125  Opt. 
190  Opt. 
270  Opt. 
350  Opt. 
300  Opt. 
500  Opt. 
700  Opt. 
900  Opt. 


350  Bat. 

350  Bat. 

425  Bat. 

375  Bat. 

650  Bat. 

260  Bat. 

700  Bat. 

400  Bat. 

750  Bat. 
1000  Bat. 
1250  Bat. 
1600  Bat. 
2000  Bat. 
2400  Bat. 
3800  Bat 
3000  Bat. 
3500  Bat. 
4200  Bat. 
5600  Bat. 


240  M.  &  B. 
350  M.  &  B. 
125  J.  S. 
180  J.  S. 
210  J.  S. 
325  J.  S. 


Van  Blerck  4-Cycle  G. 


M-4 
M-6 
M-8 
MM-4 

MM-6 
MM-8 


75-100 
112-150 
152-200 
37-65 
52-94 
70-125 


Vulcan  4-Cycle  G. 

4 
5 

7H 
11 
8 
10 
15 
22 
25 
35 
56 
16 
20 
30 
45 
75 
40 
70 

Winona  2-Cycle  G. 

5 

10 

15 

20 


4-5%x6 
6-534x6 
8-5Jjx6 
4-5Jix6 
6-5Jix6 
8-5Mx6 


l-iHx  6 
1-534X  7 
1-6HX  73< 
1-734X  834 
2-45ix  6 
2-5Jix  7 
2-6K3C  7H 
2-7^x  834 
3-6HX  73^' 
3-734X  834 
3-8JixlOJi 
4-4^x  6 
4-5^x  7 
4-634X  7H 
i-7Hx  834 
i-SHxmi 
6-5^x  7 
6-7J^x  834 


l-4)Sx434 
2-4^x434 

4-4Hx43i 


Western  4-Cycle  Diesel. 

75  3-9^x14 

100  4-93^x14 

150  6-9Mxl4 


450 
500 
500 
500 
360 
330 
320 
310 
330 
280 
330 
290 
225 
200 
210 
320 
300 
225 
200 


1200 


700  Mag. 


40000  Surf. 
80000  Surf. 


120  J.  S. 
180  J.  S. 
225  J.  S. 
370  J.  S. 
200  J.  S. 
400  J.  S. 
450  J.  S. 
555  J.  S. 
550  J.  S. 
600  J.  S. 


700  J.  S. 

900  J.  S. 

900  J.  S. 
1500  J.  S. 
2000  J.  S. 
2500  J.  S. 
1200  M.  4  B. 
1500  M.  &  B. 
1.500  M.  &  B. 
3000  M.  &  B. 
.3500  M.  &  B. 
4500  M.  i  B. 
1400  M.  4  B. 
1800  M.  &  B. 
6000  M.  &  B. 


M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  4B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  4B. 
M.  &B. 
M.  &B. 
M.  &B. 
M.  4B. 
M.  4B. 


4825 
6450 
7400 
10700 
10140 
17600 
12350 
22750 
36400 
49785 
55700 
14400 
30600 
50400 
69100 


600 

400-600 

600-800 

600-900 

400-800 

400-800 


1000-1500 

1000-1500 

1000-1500 

600-1000 

600-1000 

600-1000 


325  Opt. 


225  M,  or  B. 

550  M.  or  B. 

750  Mag. 
1200  Mag. 
1200  Mag. 
1950  Mag. 


1798  M.  4  B. 
2100  M.  4  B. 
2667  M.  4  B. 
1798  M.  4  B. 
2100  M.  4  B. 
2667  M.  4  B. 


500 
500 
450 
400 
550 
500 
475 
425 
475 
425 
400 
550 
500 
475 
425 
375 
550 
425 


700 
700 
700 
700 


325 
325 
325 


300  J.  S. 

400  J.  S. 

600  J.  S. 

900  J.  S. 

650  J.  S. 

900  J.  S. 
1300  J.  S. 
2200  J.  S. 
1700  J.  S. 
2800  J.  S. 
4200  J.  S. 

'JOO  J.  S. 
1200  J.  S. 
2050  J.  S. 
3400  J.  S. 
5500  J.  S. 
1750  J.  S. 
4500  J.  S. 


..  J.  S. 

. .  J.  S. 

. .  J.  S. 

. .  J.  S. 


21000  Comp. 
26000  Comp. 
35000  Comp. 


Model 


Rated 
H  P. 


No. 
Cyl.. 


Bare 

and 

Stroke 


Norma 
R  P.M. 


Goshen  2-Cyclc  C.  rWhite  MIg.  C«.>. 

A.  4     1-4x5       50e 

B.  8     1-5x6       500 

E.  9     2-4X.5       500 

F.  14     2-5x6       500 


Winton  4-Cycle  G. 

W6  80 

W5  125 

WU  200 

W28  1.50 

W29  200 


6-634X  9 
6-8  xll 
6-934x14 
6-634X  9 
8-634X  9 


Winton  4-Cycle  DiescL 


W24A 

W35 

W40 

52 

53 

54 

58 


300 
200 
400 
50 
75 
125 
150 


6-12«i|ixl8 
6-11  xl4 
8-12«(jil8 
.3-  73^^x11 
4-  734x11 
6-  734x11 
4-11     xI4 


Wisconsin  2-Cycle  G. 


A. 

5 

B. 

7 

C. 

10 

D. 

15 

E. 

20 

F. 

27 

J-L 

2 

K-M 

2 

N 

33-;^ 

Wisconsi 

in  4-Cycle 

EM. 

24 

AM. 

40 

JM. 

48 

MM. 

62 

GM. 

60 

PM. 

90 

JRM.* 

110 

LRM. 

158 

•Racing 

engine. 

1-4    x4 

1-434x43^ 
2-4  x4 
2-434x434 
3-4  x4 
3-4Mx4H 
l-2ysi2H 
1-25^  J^ 
l-3^x3K 


4-4    x5 

4-4Jii534 
4-5.1x5.5 

4-5?ix7 
6-454x534 
6-5?4x7 
4-5.1x5.5 
6-5  1x5  5 


4.50 
400 
450 
900 
900 


210 
250 
210 
4Z5 
425 
425 
260 


700 
700 
750 
750 
850 
900 
750 
750 
750 


1000 
1000 
1000 

800 
1000 

800 
2200 
2200 


Wolrerine  4-Cycle  C.-K. 


Special 


Semi-Heav. 
Duty 


0 

14 

22 

32 

42 

60 

80 
110 
160 
200 

35-40 
40 
60 
80 


1-  5Hx  6 

2-  634x  7 

3-  634x  7 
3-  7Hx  9 
3-  834x  9 

3-  934x12 
3-11  xl2 
3-1234x14 
6-11  xl2 
6-11    xl5 

4-  Shix  7 

2-  834x11 

3-  834x11 

4-  8^x11 


Wright  Reliable  4-CycIe  G^K. 


s. 
s. 
s. 
s. 
s. 
p. 
p. 
p. 
p. 
p. 


10 
20 
30 
40 
60 
15 
30 
45 
60 
90 


1-6 
2-6 
3-6 
4-6 
6-6 


x734 
x7^ 
x7H 
x7H 
x7>4 


l-7Hx9 
2-7Hx9 
3-7^x9 
4-7J^x9 
6-734x9 


Werkspoon  Semi-Diesel  2-Cycle. 

Marine  9 

Marine  16 

Marine  24 

Marine  38 

Marine  55 

Marine  70 

Marine  120 

Marine  140 

Marine  180 

Marine  240 

Marine  360 

Marine  500 


•Dimensions  in 


l-^162x^l64 
1-210.X240 
1-236x280 
2-224x256 
2-260x390 
2-280x360 
2-360x400 
4-280x360 
2-420x480 
4-360x400 
4-420x480 
6-420x480 
millimeters. 


Werkspoon  Diesel  2-Cyel«. 

550  6-420x750 
850  6-520x900 
150  3-300x500 
200     4-300x500 


Peerless  4-Cycle  G.-K. 


5-6 
10-12 
16-20 
25-35 
20-24 
40-50 


1-5 
2-5 
4-4 
4-5 


xb 
x6 
x6 
x6 


2-5*4x7 
4-5*ix7 


Pierce-Budd  2-Cycle  G. 

4-6        1-4x4 
18-25      3-4x4 

Red  Wing  4-Cyclc  G.-K. 

D.  10-14      4-2»jx4 

A.  14-20  4-3>.ix4i.j 
XA.  18-24  4-3?4x4'4 
F.                 28-36      4^  Sao 

B.  32-40      4-4,4x5 


Weigh! 
Complete    igaili«n 
Us. 


135  Bat. 
200  Bat. 
280  .Mac 
410  Ms«. 


5400  .Mac 

10000  .Mac 

18000  Mac 

4000  Mac 

5000  Mac 


34tOfM 
22toai 
42tOH 
5Ktoiw 
7HtoM 
12toi» 
15  tons 


ISO  Bat. 
190  Bat. 
240  Bat. 
300  Bat 
340  B.  4  M. 
400  B.  4  M. 

55  Bat. 

5.5  .Mac 
100  Mac 


625  Mac 

800  Mac 

800  Mac 

1290  Mac 

1360  Mac 

1565  Ma«. 

875  Mac 

1225  Mag 


500 

400-425 

400-425 

350-375 

350-375 

300-325 

300-325 

300-325 

330 

330 


600  .Mag. 
154.1  .Mag. 
228.5  .Mag. 
3914  .Mag. 
4130  .Mac 
7000  -Mac 
7516  .Mac 

12400  Mag. 

13600  Ma«. 

17110  Mac 


700-SOO  1800  .Mag. 

350  4800  Comp. 

350  8500  Comp. 

350  12000  Comp. 


450 
450 
450 
450 
450 
350 
350 
350 
350 
.350 


500 
400 
375 
375 
375 
325 
300 
325 
250 
300 
250 
225 


1280  Mag. 
1810  Mag. 
2416  .Mag. 
3142  .Mac 
4630  Mac 
1780  Mac 
3018  Mag. 
4068  Mag. 
506.5  Mag. 
7000  .Mag 


1325 

2800 

3740 

5450 

7?00 

9250 

17500 

16000 

25500 

32000 

46000 

70000 


Hot  bftll 
Hot  ball 
Hot  ball 
Hot  baU 
Hotb*U 
Hot  baOl 
Hot  ball 
Hot  bsOl 
Hot  t»ll 
Hot  b«U 
Hotbkll 
Hot  ball 


165  160000 

135  240000 

225  30000 

225  40000 


850 
850 
1000 
1000 
700 
700 


1000-1500 
300-1800 


1000 

800 

800 

1000 

1000 


450  Bat. 

600  Bat. 

750  .M.  4 

850  .M.  4 
1200  .M.  4 
1700  .M.  4 


125  Bat. 
340  Bat. 


340  Opt. 
670  Mag. 
680  Mag. 
780  Mag. 
820  Mag. 


396 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 
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Model 


Rated 
HP. 


No.      Bore 
Cyls.     and 
Stroke 


Normal      Weight 
R.P.M.   Complete   Ignition 
Lbs 


Regal  4-C7cle  G.-K. 


Y* 

2 

l-3J^x3H 

800 

130  J.  S. 

FA. 

4 

1-4    x4^ 

800 

290  J.  S. 

UA. 

5 

l-4J^x5H 

650 

385  J.  Sv 

EA. 

7 

1-514x6"^ 

500 

745  J.  S.  or 

JA. 

9 

1-6^x7 

400 

1265  M.  &  B 

FB. 

8 

2-4    x4H 

800 

540  J.  S. 

UB. 

10 

2-4Hx5H 

700 

730  J.  S. 

EB. 

14 

2-5^x6H 

500 

1040  J.  S.  or 

JB. 

18 

2-6HX  7 

400 

1680  M.  &  B 

FC. 

16 

4-4    x4H 

700 

730  J.  S. 

UC. 

20 

4-4J^x5i^ 

650 

1035  J.  S. 

EC. 

30 

A-5H%m 

500 

1600  J.  S. 

CB. 

32 

4^^x5H 

1000 

800  Mag. 

JC. 

36 

4-6Mx7 

400 

2700  J.  S. 

SC. 

50 

4-7^x9 

400 

4600  J.  S. 

SH. 

100 

8-7Hx9 

350 

8600  J.  S. 

•Gasoline 

only. 

Roberts  4-C7ele  G.- 

K. 

H. 

8 

2-3Mx4 

1000 

163  Opt. 

H-4 

16 

4-3Mx4 

1000 

240  Opt. 

Smith  Marine  4-Cycle  G. 

V-12  cyl. 

400-500 

12-5x7 

1700 

1250  Bat. 

Mohawk  4-C;cIe  G 

B20 

W2 

l-3Hx3^ 

900 

145  Mag. 

B21 

7 

1-4^x4^ 

900 

225  Mag. 

B22 

7 

2-3)^  x3M 

900 

215  Mag. 

B23 

14-16 

2-4Hx4}^ 

900 

395  Mag. 

S24 

5-6 

l-4}^x3M 

1200 

155  Mag. 

S25 

10-12 

2-4i^x3M 

1200 

220  Mag. 

S26 

15-21 

3-43^x3M 

1200 

290  Mag. 

S27 

21-30 

3-4>^x4^ 

1200 

495  Mag. 

M28 

6 

\-m^m 

700 

275  Mag. 

M29 

12 

2-4HX4H 

700 

400  Mag. 

M30 

18 

3-4J^x4H 

700 

510  Mag. 

H31 

5 

l~i]4UH 

500 

310  Mag. 

H32 

10 

2-4>^x4}^ 

500 

510  Mag. 

K33 

6 

1-4^x4^4 

700 

280  Mag. 

K34 

12 

2-4>^x4>^ 

700 

410  Mag. 

K35 

25 

4-4Kx4>^ 

700 

775  Mag. 

Scripps  4-Cycle  G.-K. 

D-2 

10-12 

2-4^x6 

500-700 

525  M.  &  B. 

D-2 

15-18 

2-4^x6 

800-1000 

525  M.  &  B. 

D-4 

25-40 

4-4Mx6 

600-950 

975  M.  &  B. 

Model 

D-4 
D-6 
D-6 


Rated 
HP. 


No.      Bore 
Cyls.      and 
Stroke 


Normal 
R.P.M. 


Weight 
Complete    Ignition 
Lbs. 


Model 


Rated 
H.P. 


No. 
Cyls. 


Bore 
and 
Stroke 


40-60  4-414x6 
35-55  6-4iix6 
60-85      6-4Mx6 


1000-1600 

600-900 

1000-1600 


Sears,  Roebuck  &  Co.  Motorgo  2-CycIe  G. 

214        \-Z%%ZM         750 


Outboard 


Smalley  2-CycIe  G. 

MB.  4-6 

MBB.  12-15 


1-4    x4 
2-3J^x3H 
2-4    x4 
1-25^x2^ 


l-4Mx4^ 
2-4Mx4^ 


750 
750 
750 
850 


Frisco  Standard  4-Cycle,  G.,  K.,  and  Dist. 


C. 

AS 

B2 

E. 

F. 

M. 

H. 

K. 

0. 

P. 

O* 

R. 

p4 

S 
R* 

S< 

S6 


5 

8 

10 

12 

16 

20 

25 

30 

40 

50 

65 

80 

85 

110 

120 

175 

275 


1-  5Mx  m 

2-  4Mx  6 
2-  bViX  6 
2-6x7 
2-  634x  7H 

2-  VAx  9 

3-  6^x  7 
3-  6Mx  8 
3-  8    xlO 

3-  8HxW^ 

4-  8    xlO 

3-  9?^xl2 

4-  8%xlOH 
3-llMxl5 
4-  9Mxl2 
4-llMxl5 
6-llMxl5 


Standard  4-Cycle  G. 

10-12  2- 

16-18  2- 

20-24  4- 

24-27  3- 

32-37  4- 

50-54  6- 

50-60  4- 

65-75  4- 

70-90  6- 

90-100  6- 

125-150  6- 

220 


X  6'A 
X  8 
X  6H 
X  8 
X  8 
X  8 
6Hx  8 
8  XlO 
6Hx  8 
8  xlO 
8}^xll 
10    xll 


400 
440 
400 
380 
360 
320 
450 
360 
320 
300 
360 
280 
350 
250 
320 
275 
300 


400 
350 
400 
350 
350 
350 
550 
350 
550 
350 
350 
460 


900  M.  &  B. 
1400  M.  &  B. 
1290  M.  &  B. 


97  Bat. 
135  Bat. 
154  Bat. 
222  Bat. 

70  Bat. 

62  Mag. 


1555  Opt. 

1800  Opt. 

2190  Opt. 

2750  Opt. 

2930  Opt. 

4635  Opt. 

3710  Opt. 

5045  Opt. 

6820  Opt. 

9215  Opt. 

7120  Opt. 
12310  Opt. 
13150  Opt. 
20285  Opt. 
19500  Opt. 
28500  Opt. 
32700  Opt. 


850  M.  &  B. 
1200  M.  &  B. 
1600  M.  &  B. 
1800  M.  &  B. 
2800  M.  &  B. 
3200  M.  &  B, 
3250  J.  S. 
5300  M.  &  B. 
4200  J.  S. 
8000  M.  &  B. 
5800  M.  &  B. 
6300  M.  &  B. 


300 

500 

2K.W.'  4 

4K.W.»  8 

'Auxiliary  engines. 

Stearns  4-Cycle  G. 

27-50 

27-50 

35-60 

35-60 

60-75 

90-100 

20-45 

20-45 

22-50 

22-50 

65 


6-12    xl4 
6-12^x13 

1-  4}4x  4H 

2-  4Mx  5H 


Normal 
R.PM. 

350 
350 
750 
700 


Weight 

Complete 

Lbs. 


Ignition 


9500  M.  &  B, 
18000  M.  &  B. 

900 

1300  


MA*  27-50      4-45^x6^  500-950  1600  Mag. 

MAU'  27-50      4-4Jix6H  500-950  1750  Mag. 

MD*  35-60      4-5i^x6H  500-950  1650  Mag. 

MDU*         35-60      4-51/^x6^  500-950  1850  Mag. 

MDH  t       60-75      4-51^x6^  500-600  2000  Mag. 

MDR"        90-100    4-5Hx6H        1500-1650  1150  Mag. 

MGtt  20-45      4-4>4x6  500-1200  1050  Mag. 

MGUJt        20-45      4-4iix6  500-1200  1200  Mag. 

MHtt  22-50      4-4Hx6  500-1200     ....  Mag. 

MHUtt        22-50      4-4^x6  500-1200     ....  Mag. 

MHR**        65  4-4J^x6  1650  ....  Mag. 

*Iron  cases,  find,  flywheel  and  silent  iternal  gear  reductioD 
drive  in  unit  with  flywheel  inclosure  propeller  speed  60% 
engine  speed.  ** — AU  aluminum,  Lynite  rods,  high-speed 
pistons,    tt — Aluminum  cases. 

Sterling  4-Cycle  G. 


D. 
FH. 
FH. 
FH. 

FM. 
FM. 
FM. 
FM. 

FS. 
FS. 
FS. 
GR. 

OR. 

GR. 

GM. 

GH. 

GM. 

GH. 

GM. 

GH. 

GRS. 

GRS. 

GRS. 


12-15 
25-55 
35-85 
50-115 
60-85 
85-125 
120-170 
240-300 

90-100 
130-145 
180-200 
150 

225 

300 

98 

63 
145 

94 
195 
126 
185 
275 
365 


2-5Mx7 
4-5i^x6Ji 

6-5^x6?i 
8-5J^x63^ 
4-5Hx6Ji 
6-5J.^x6M 
8-5J^x6% 
8-6Mx9 

4-5Hx6Ji 
6-5>^x65i 
8-5Hx6M 
4-5Mx6M 


400-500 

400-800 

400-800 

400-800 

800-1200 

800-1200 

800-1200 

800-1000 

1200-1400 
1200-1400 
1200-1400 
1500-1600 


6-5Mx6Ji        1500-1600 
8-5Mx6M        1500-1600 


4-5Mx6?4 

6-5MX6M 
6-5Mx6?i 

8-5Mx65i 
4-554x6% 
6-53^x6% 
8-5Mx6M 


600-1200 

400-800 

600-1200 

400-800 

600-1200 

400-800 

1950 

1950 

1950 


1150 
2050 
2450 
2750 
1700 
2250 
2600 

5000- 
5600 
1400 
1750 
2400 

Under 
1525 

Under 
2000 

Under 
2800 
1875 
2000 
2400 
2500 
2900 
3000 
1550 
1960 
2500 


Mag. 
M.  &  B. 
M.  &  B. 
M.  &B. 
Mag. 
Mag. 
Mag. 
Mag. 

Mag. 
Mag. 
Mag. 

Bat. 

Bat. 

Bat. 

M.  &B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.  &  B. 
M.&B. 
Bat. 
Bat. 
Bat. 


British  Marine  Engine  Practice 


By  M.  W.  Bourdon 


THERE  is  no  great  divergence  in  type  among  the 
160  odd  models  of  marine  engines  made  by  ap- 
proximately 30  British  manufacturers.  With  the 
Green  a  notable  exception,  the  vast  majority  are  of  a 
heavy  duty  pattern  departing  from  automobile  practice 
in  many  particulars,  especially  in  respect  of  weight  per 
b.h.p.  and  normal  speed.  Nevertheless,  a  few  makers 
supply  a  modified  car  or  truck  type  engine  for  light 
craft,  though  these  motors  rarely  exceed  16-20  hp,; 
the  Green  series  already  mentioned  stands  quite  alone 
with  their  separate  steel  cylinders  and  copper  water 
jackets  and  made  in  sizes  up  to  450  hp.  with  from  four 
to  eighteen  cylinders. 

The  representative  British  ma.ine  engine,  as  distinct 
from  the  Diesel  and  semi-Diesel  pattern,  is  a  four-cycle 
motor  weighing  from  40  to  80  lb.  per  horsepower  and 
running  normally  at  from  500  to  900  r.p.m.  It  is  de- 
signed for  kerosene  as  fuel,  either  starting  on  gasoline 
or  having  an  exhaust  jacketed  vaporizing  chamber 
heated  initially  by  means  of  a  blow  lamp.  It  is  not 
marked  by  high  efficiency  in  fuel  consumption  but  is  a 
reliable  and  durable  unit  built  for  hard  service. 

Many  makers  have  a  big  range  of  morels,  embracing  a 
dozen  or  more  combinations  as  to  cylinder  numbers  and 
dimensions;  and  some  of  these  firms  are  open  to  extend 
the  range  to  meet  with  a  specific  demand.  But  there  is, 
nevertheless,  a  tendency  toward  standardizing  a  smaller 
number  of  types  and  sizes  in  an  endeavor  to  reduce  man- 
ufacturing costs,  which  must  obviously  be  high  when  a 
big  range  is  made  with  such  small  outputs  as  are  general. 


Although  the  accompanying  specification  table  deals 
only  with  gasoline  and  kerosene  engines,  it  should  be 
stated  here  that  the  field  of  the  heavier  types  of  the 
latter  is  being  invaded  by  makers  of  crude  oil  motors 
working  on  the  semi-Diesel  principle.  In  fact,  Brooke, 
who  for  years  has  specialized  in  marine  engines  of  the 
former  type,  has  seen  fit  to  put  forward  a  small  single 
cylinder  semi-Diesel  motor.  The  latter  type  appeals  to 
users  of  commercial  craft,  where  weight  is  not  so  impor- 
tant a  consideration  as  fuel  cost. 

Among  gasoline  and  kerosene  marine  engines  the  four- 
cycle type  very  largely  predominates,  accounting  for  93 
per  cent,  the  two-cycle  motors  including  the  range  of 
the  original  maker  (Day)  of  the  type  with  crankcase 
compression,  the  largest  of  these  being  a  two-cylinder 
model  termed  16  hp.  with  a  bore  and  stroke  of  4%  x 
4%  in. 

Only  17  per  cent  of  engines  are  put  forward  as  burn- 
ing gasoline  exclusively,  the  remainder  being  offered 
for  either  gasoline  or  kerosene,  or  for  the  latter  primar- 
ily. An  impulse  starter  with  magneto  ignition  is  stand- 
ard on  o5  per  cent  of  engines,  the  former  fitting  gener- 
ally being  put  into  or  taken  out  of  action  by  hand.  L- 
head  cylinders  are  the  most  widely  in  evidence  (67  per 
cent),  the  T-head  variety,  which  until  comparatively  re- 
cent years  predominated,  having  still  further  receded, 
though  still  appearing  throughout  the  range  of  two 
makers  and  intermittently  in  that  of  another.  Valves  in 
the  head  are  exceptional;  with  an  overhead  camshaft 
(Contmued  on  page  398) 
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Name 


ABC 

ABC 

ABC 

ABC 

ABC 

ABC 

ABC 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Ailsa  Craig 

Aster 

Aster 

Aster 

Aater 

After 

Aster 

Aster 

Aster 

Aster 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Atlantic 

Barcar 

Barcar 

Barcar 

Barcar 

Boulton  &  Paul 

Brit 

Brit 

Brit 

Brit 

Brit 

Brit 

Brit 

Brooke 

Brooke 

Brooke 

Brooke 

Brooke 

Brooke 

Brooke 

Brooke 

Brooke 

Brotherhood-Ricardo . 

Day 

Day 

Day 

Day 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon , 

Dixon 

Dixon 

Dixon 

Dixon 

Fyfe  Wilson 

Fyfe  Wilson 

Gardner , 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gardner 

Gleniffer 

Gleniffer 

Gleniffer 

Glenifier 

Gleniffer 

Gleniffer , 

Gleniffer 

Grampian 

Grampian 

Green 

Green 


H.  P. 


12 
20 
36 
35 
60 
120 
12 

9 

15 
SH 

26 

17 

34 

50 
7 
7 

14 

16 

18 

25 

40 

60 

90 
7 

14 

10 

20 
9 

16 

18 

30 

35 

60 
7H 

15 

22H 

30 
3 
7 

14 
8 

16 

13 

30 

45 
3 
4 
8 

14 

18 

25 

20 
45 

65 

30 

3 

6 

12 

16 

10 
20 
30 
40 
60 
70 
105 

3M 

7 
14 
250 
10 
15 
20 
30 
40 
60 
90 
10 
18 
24 
36 
48 
55 
75 
110 

9 
12 
17 
24 
36 
48 
10 
24 
36 
12 
25 
50 
76 
10 
20 
35 
50 


Two 

ar 

Four 

Cycle 


4 

4 

4 

4 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


No. 

of 

Cyls. 


Bore 

and 

Stroke 


1- 

2- 

2- 

4- 
1- 
2- 
4- 
4- 
1- 
2- 
4- 
1- 
3- 
2- 
4- 
6- 
1- 
4- 
2- 
2- 
4- 
4- 
4- 
6- 
8- 
2- 
4- 
2- 
4- 
1- 
2- 
2- 
4- 
4- 
6- 
1- 
2- 
3- 
4- 
1- 
1- 
2- 
1- 
2- 

1- 
2- 
3- 
1- 
1- 
2- 
3- 
4- 
6- 
2- 
4- 
6- 
4- 
1- 
1- 
2- 
2- 
1- 
2- 
3- 
4- 
6- 
4- 
6- 
1- 
2- 
4- 
12- 
2- 
2- 
4- 
2- 
4- 
4- 
6- 
4- 
4- 
2- 
3- 
4- 
3- 
4- 
6- 
2- 
3- 
4- 
2- 
3- 
4- 
2- 
4- 
6- 
1- 
2- 
4- 
6- 
2- 
4- 
4- 
6- 


4Mx  5 
4Jix  5 
0x7 
10Mxl2H 
WAxWA 
10Mxl2H 
lOViXlZyj 
2?<x4 
3Hx  4H 
3Hx  4J^ 
3Hx  4M 
4Jix  6 
45^x  6 
5x5"^ 
5    X  5H 

5  X  5H 
4%x  514 
2»fex  3% 
4^6X  5Ji 
4%x  5J^ 
Sj^sx  4?i 
4%x  5>A 
5%x  bli 
5%x  5J^ 
5%x  5Ji 
3Kx45i 
3Hx4=i 
4x5 

4    X 

6  X 
5Kx 
6  X 
5Hx 
6  X 
6  X 
5Hx  6 
SJix  6 
5Jix  6 
5Mx  6 
3}ix4H 
5x7 
5x7 
5}^x  8 
5Hx  8 

8    xlO 
8    xlO 
8    XlO 
ZVsx  35€ 
3^x  4Ji 
3Jix  434 
35^x  AH 
3^x  41^ 
3^x  4Ji 
5Mx  6 
5Hx  6 
5i^x  6 

3Kx3M 
4J^x4H 
4Kx  4>^ 
4Jix  4% 
4Mx  6H 
4%x  6J^ 
4Mx  6}^ 
4Mx  6)^ 
4?ix  6}^ 

6    X  6M 

6  x  61^ 
3Hx  3J^ 
3Hx  3J^ 
3Hx  3H 

7  X  7H 
3Mx  5 
mx  6 
3Jix  5 
6Kx  m 
5Hx  7K 
6Hx  8»^ 
6^x  m 

m,x  4% 

3Hx  5 
6J^x  7K 
63^x  7J^ 
6Hx  7}^ 
8x9 
X  9 
X  9 
X  4J^ 
x4J^ 
X  4M 
5J^x  6^ 
5Hx  6H 
5Hx  6H 
4Mx  5 
4Jix  5 
4Jix  5 
6x8 
6x8 
6x8 
6x8 
4x5 
4x5 
4%x  4»< 
4%x  4Ji 


Fuel 


Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker.. . 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker. . . 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker. . . 
Gas.  or  ker... 
Gas.  or  ker... 
Gas.  or  ker.... 

Gas.  or  ker 

Gas.  or  ker 

Ker 

Gas 

Gas 

Gas 

Gas 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker.... 
Gas.  or  ker... . 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker  . . . 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas 

Gas 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker.... 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker.... 

Gas.  or  ker 

Gas.  or  ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Gas.  or  ker.... 
Gas.  or  ker.. . . 
Gas.  or  ker.... 
Gas.  or  ker.... 


Normal 
R.P.M. 


800 

800 

600 

600 

350 

325 

325 

950 

900 

900 

900 

700 

700 

700 

700 

700 

800 

1200 

900 

800 

900 

900 

900 

900 

900 

1000 

1000 

1000 

1000 

550 

550 

550 

550 

550 

550 

750 

750 

750 

750 

950 

650 

650 

600 

600 

350 

380 

380 

850 

950 

950 

1000 

1000 

1000 

800 

900 

900 

900 

850 

800 

750 

700 

900 

900 

900 

900 

900 

950 

950 

950 

950 

950 

900 

900 

800 

900 

550 

650 

600 

600 

1000 

1000 

600 

600 

600 

500 

500 

500 

1000 

1000 

1000 

800 

800 

800 

900 

900 

900 

650 

650 

650 

650 

800 

800 

1250 

1250 


Impulse 
Starter 


Yea. 
Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes., 

Yes. 

Yes., 

Yes., 

Yes., 

Yes., 

Yes., 

Yes.. 

No... 

Ex... 

Ex.., 

Ex.., 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

Ex... 

No... 

No... 

No... 

No... 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No... 

No.  . 

No... 

No... 

No... 

No.. 

No... 

No... 

No... 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

No... 

No.. 

Opt. 

Opt ., 


Lubrication 
System 


Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Circ.  spl 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Drip.  4  Spl.... 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Drip  &  Spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Drip 


Drip 

Drip 

Drip 

Drip 

Drip 

Drip 

Drip&  Spl., 
Drip  &  Spl., 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Pressure.. . . 
Drip  &  Spl.. 
Drip  &  Sp!.. 
Drip  &  Spl.. 
Drip  &  Spl.. 

Press 

ftess 

Press 

Press 

P*ress 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

Press 

ftess 

Circ.  spl..  .. 
Circ.  spl.. . . 

Circ.  spl 

Circ  spl.. .. 

Circ.  spl 

Circ.  spl 

Circ.  spl 

Spl 

Spl 

Ptess , 

Press 


VaUe 
Arrgt. 


I'.. 
L.., 
L.., 

L.., 

L.., 

L.. 

L.., 

L.., 

L.., 

L.. 

L.., 

L.., 

L.., 

L.., 

L.., 

L... 

L.., 

L... 

L.., 

L.., 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 

L... 


T 

T 

L 

T 

L 

T 

T 

T 

L 

None. 
None. 
None. 
None. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

L 

L 


CoTerner  Type  of 
Water 
Pnmp 


No... 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yea.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. , 

Yes.., 

Yes.., 

Yes... 

Yes.., 

No.... 

No.... 

No.... 

No.... 

Yes... 

Ex.... 

Ex.... 

Ex.... 

Ex.... 

Ex.... 

Ex.... 

Ex.... 

No.... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes.. . 

No.... 

No.... 

No.... 

No.... 

No... 

Yes.. . 

Y'es.. . 

Yes.. . 

Yes.. . 

Yes... 

Yes.. 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

No.... 

No.... 

No.... 

No.... 

No.... 

No.... 

No.... 

No.... 

Yes... 

Yes.. . 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yea... 

Yea... 

Yes... 

Yea... 

Yes... 

Yea... 

Yes... 

Yea..., 

Yea.... 

Yes..., 

Yes.... 

No 

No.... 

No 

No.... 


Type  of 
Oil  Pump 


Plunger.... 

Plunger 

Plunger... . 

Plunger... . 

Piston 

Gear 

Raton 

Piston 

Piston 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Pistou 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Gear 

Plunger 

Plunger 

Plunger 

Plunger... . 

Plunger... . 

Plunger 

Plunger 

Plunger... . 
Eccentric. . 
Eccentric. . 
Eccentric. . 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Centrif . . . 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Piston 

Piston 

P*iston 

Piston 

Piston 

Piston 

Piston 

Eccentric. 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Piston 

Pbton 

FSston 

Piston 

Piston 

Piston 

Piston 

Gear 

Crtar 

Gear 

Gear 


Gear 

Gear 

Gear 

Gear 

Plunger.... 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Gear 

Gear 

Gear 

Gear 

Spiral  gear. 

None 

None 

None 

None 

None , 

None , 

None , 

None , 

None 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Plunger 

None 

None 

None 

None 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Piston 

Pbfon 

Rston 

Piston 

Piston 

Piston 

Piston 

CtiT 

Plunger 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Disk 

Disk 

Disk 

Flywheel. .. 
Fh-wheel .  . . 
Flj-wheel... 
Flj-wheel. .. 

None 

None 

Gear 

Gear 


Price  ef 

Engine 

Only 

L 


72 
110 
205 
3«4 
575 
895 
1480 

"so 

135 
200 
161 
341 
240 
385 
580 
1321 
224» 
236* 
232» 
281' 
375» 
429* 
8421 
1000* 
145» 
215» 
165» 
250» 
165» 
265* 
300» 
350» 
450 
750 

85 
190 
310 
415 

85 

81 
146 

94 
214 
150 
240 
330 


38 

55 

90 

110 

200 

325 

440 

500 

650 

940 

1200 

100 

175 

280 

'is6« 

300* 
400« 
500< 
560< 
900* 
1280« 
100 
175 


130 

255» 

370» 

185 

2S0 

505 

745 

120 

170 


Weighl  ai 

Engine 

Only 

U>. 


240 

3«0 

800 

1520 

4620 

9100 

10800 

SOS 

308 

420 

812 

700 

117S 

924 

1372 

1904 

590 

500 

760 

820 

890 

1344 

1680 

2300 

2910 


1071 

1280 

1452 

1590 

1753 

1908 

2546* 

3000 

784 

1120 

1568 

1960 

240 

500 

800 

660 

1000 

2000 

3000 

4000 

140 

160 

425 

700 

830 

1050 

1100 

1655 

2100 

1500 

75 

175 

300 

450 

634 

832 

1200 

1450 

1920 

2070 

2800 
225 
390 
700 

506S 
670 

1100 

1000 

1500 

3200 

5050 

8300 
220 
400 

2800 

3470 

4140 

5400 

6050 

MOO 
420 
530 
672 


900 

1350 

1670 

2200 

2744 

3572 

4400 

560 

800 

224 

364 


I 
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British  Marine  Engines,  1922 — Continued 


February  16,  1922 


Name 


Green 

Green 

Green 

Green 

Green 

KeUin 

Kelvin 

KelTin 

Kelvin 

Kelvin 

Kelvin 

Kelvin 

Kelvin 

McLaren 

McLaren 

McLaren 

Parsons 

Parsons 

Parsons 

Parsons ....... 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 

Phillip 

Phillip 

Phillip 

Phillip 

Pollock  (Clyde) 
Pollock  (Qyde) 

Seal 

Seal 

Seal 

Thornycrolt' .  .  . 
Thornycroft«.  .  . 
Thornycrofl'.  .  . 
Thornycrofl".  . 
Thornyeroftio.  . 
Thornyerolt" .  . 

Wasp 

Wasp 

Watermota"... 
Walermota .  .  . . 
Watermota .  .  . . 

Wear 

Wear 

Wear 

Wear 

Wear 

Webber 

Webber 

Wolseley 

Wolseley 

Wolseley 


H.  P. 


60 
100 
150 
275 
450 

7 
14 
8 
15 
30 
30 
60 
10 
20 
30 
7 

14 

21 

28 

42 

30 

45 

60 

90 

7 

14 

28 

20 

20 

40 

4 

6 

10 

15 

30 

26 

50 

75 

70 

7 

14 

3 

3 

6 

5 

10 

20 

48 

70 

15 

30 

16 

30 

60 


Two 

or 

Four 

Cycle 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


No.      Bore 

of  and 

Cyls.    Stroke 


Fuel 


5^1  ^H 
5)^x  6 
5»4x  7 
5^x  %U 
5^x  7 
3>^3c  4?i 
3Hx  iH 
3J^x  4?i 
5Hx  7 
5Hx  7 
5Hx  7 
7^x10 
7^x10 
4x5 
4x5 
4x5 
4Hx  6 
4Hx  6 
4J^x  6 
4Hx  6 
4Hx  6 
6i^x  8 
6Hx  8 
6^x  8 
6Hx  8 
4'4x  5^ 
4?ix  5H 
i'4^  5^ 
4x5}^ 
5Hx  6 
5^x  6 

5)^x  m 
6Vix  5H 
4J^x  6 
4Hx  6 
4    X  51^ 
6x8 
6x8 
4x7 
4!^x  6 
iHx  6 
2Mx  3 
2Hx  3 
2%x  3 
4'4x  6 
4'4x  6 
iHx  6 
6J^x  6H 
6Hx  eji 
4x6 
4x6 
Z'4x  4'4 

WiX  5>A 


Normal 
R.P.M. 


Gas.  or  ker.... 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Ker 

Ker 

Ker 

Gas.  or  ker 

Gas  or  ker 

Gas.  or  ker 

Gas.  or  ker  . . . . 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Ker 

Ker 

Gas.  or  ker.  . . . 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Gas.  or  ker 

Gas.  or  ker.  . . . 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas 

Ker 

Ker 

Gas.  (outboard) 

Gas 

Gas 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 


1250 
1250 
1250 
1250 
1250 
800 
800 
800 
5.50 
550 
550 
410 
410 
850 
850 
850 
800 
800 
800 
800 
800 
600 
600 
600 
600 
850 
850 
850 
850 
700 
700 
900 
800 
800 
1000 
1000 
1100 
700 
700 
1300 
800 
800 
900 
900 
900 
700 
700 
700 
650 
650 
800 
800 
1000 
1000 
1000 


Impulse 
Starter 


Opt. 

Opt 

Opt.. 

Opt., 

Opt.. 

Yes.. 

Yes.. 

Yes.. 

Yes. . 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

No... 

No... 

No... 

No... 

No... 

No.  . 

No... 

No... 

No>.. 

No'.. 

No>.. 

Noi.. 


Yes. 
Yes. 


No., 
No,, 
No. 
No. 
No, 
No, 
No. 
No., 
No., 
No. 
No, 
Ex.. 
Ex.. 
Ex.. 
Ex.. 
Ex.. 
Ex.. 
Ex.. 
No., 
No. 
No., 


Lubrication 
System 


Press. . . . 
Press.. . . 

Press 

Press 

Press.. . . 

Spl 

Sp! 

Spl 

Spl 

Spl 

Spl 

Spl 

Spl 

Giro.  spl. 
Giro,  spl 
Circ  spl. 

Press 

Press.. . . 

Press 

Press 

Press.. . . 
Press. . . . 
Press. . . . 
Press.. . . 
Press.. . . 


Valve 
Arrgt. 


Tr.  &  press. 
Tr.  &  press. 


I.. 


Circ.  spl 

Circ.  spl.. . . 

Circ.  spl 

Circ.  spl.. . . 

Circ.  spl 

Circ.  spl.. . . 

Circ.  spl 

Circ.  spl 

Pet.  &  oili« 
Pet.  &oil... 
Pet.  &  oil... 
Circ.  spl.. . . 

Circ.  spl 

Circ.  spl. ... 

Circ.  spl 

Circ.  spl 

Press 

Press 

Circ.  spl.. . . 
Circ.  spl.. . . 
Circ.  spl.. . . 


Governor 


None., 
None. 
None., 

L 

L 

L 

L 

L 

L 

L 

L 

L 


No.. 
No.. 
No.. 
No.. 
No.. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No.. 
No.. 
No.., 
Opt., 
Opt., 
Opt., 
Opt. 
Opt., 
Yes., 
Yes., 
Yes.. 
Yes.. 


Yes. 
Yes. 


Yes. 
Yes. 
Yes. 
Yes. 

Yes. 

No.. 

No.. 

No.. 

No.. 

No.. 

No.. 

No. 

No.. 

No.. 

No.. 

No.. 

Yes. 

Yes. 

No.. 

No.. 

No. 


Type  ol 
Water 
Pump 


Gear. 
Gear. 


Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric. 
Eccentric . 


Type  of 
Oil  Pump 


Gear.. . . 

Gear 

Gear 

Gear 

Gear 

Gear... . 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger. , 

Gear 

Gear 

Gear 


Gear.. 

Gear.. 

Gear.. 

Gear.. 

Gear.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

None.. 

Gear.. 

Gear. . 

Gear. . 

Gear. . , 

Gear. . 

Gear. . 

Gear.., 

Gear.. 

Gear. . , 

Piston. 

Piston. 

Piston. 


Gear. 
Gear. 


Gear 

Gear 

Gear 

Gear 

Gear... . 

Gear 

Plunger.. 
Plunger.. 
None   . . 

None 

None 

Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 
Plunger.. 

Gear 

Gear.... 
Gear 


Price  of 

Engine 

Only 

£ 


80' 
108' 
158' 
115' 
180' 
288' 
324' 
540' 


116 
174 
222 
260 
360 
326 
428 
514 
733 


150 
290 


62 

34 

55 

140 

210 

350 

680 

1000 

170 

'340 
420 
800 


Weight  of 

Engine 

Only 

Lb. 


610 

950 

1220 

1540 

2200 

400 

585 

780 

820 

1030 

1840 

2360 

4250 

500 

890 

1300 

470 

625 

900 

1060 

1610 

2060 

2695 

3205 

5010 

600 

950 

1300 

950 

H20 

1680 

150 

300 

450 

924 

1918 

1316 

2912 

4000 

1190 

330 

530 

100 

60 

95 

670 

950 

1510 

2660 

3135 

670 

"670 

950 

1450 


1— Overhead  Camshaft;  2 — Price  Includes  Reverse  Gear,  Stem  Gear  and 
Kerosene  Vaporizer ;  3 — Price  includes  Water-Cooled  Crankcase,  Reverse 
Gear,  Etc. ;  4 — Price  Includes  Reverse  Gear  and  Stern  Gear ;  5 — Price 
and  Weight  with  Reverse  Gear,  Etc. ;  6 — For  High  Speed  Boats — with 
Overhead    Camshaft     and    Electric    Starter;     7 — Price    and    Weight    with 


Reverse  Gear,  E^tc. ;  8 — For  Commercial  Craft  and  Auxiliaries ;  9 — For 
Fast  Launches;  lO — For  Yachts.  Fishing  Boats.  Etc.;  11 — For  High 
Speed  Boats;  12 — Price  and  Weight  for  Whole  Outfit;  13 — Lubrlcatins 
Oil    Mixed   with   Fuel. 


British  Marine  Engine  Practice 

{Continued  from  page  396) 

they  appear  in  all  one  maker's  engines — the  high  effi- 
ciency Green  motors  already  mentioned — and  a  similar 
arrangement  occurs  in  a  small  new  model  Ailsa  Craig, 
a  well-established  make  with  a  range  of  four-cylinder 
types  having  many  features  common  to  automobile  truck 
practice. 

Throttle  governors  appear  on  61  per  cent  of  engines. 
The  gear-wheel  type  of  water  pump  with  phosphor 
bronze  gears  is  most  widely  favored  in  British  marine 
engines,  being  used  in  50  per  cent;  next  comes  the  type 
consisting  of  an  unringed  piston  and  an  eccentric  rod, 
the  solid  plunger  type  with  cam  or  cr?nk  pin  operation 
coming  third;  only  one  engine  has  the  purely  centrifugal 
type  of  water  pump  so  widely  used  on  -ars  and  trucks. 
Gear-wheel  pumps  for  oil  circulation  still  more  largely 
predominate,  being  represented  on  72  per  cent  of  engines 
as  against  plunger  11  per  cent  and  piston  9  per  cent; 
one  maker  uses  skew  cut  teeth  for  the  interior  pinions. 
The  oil  pump  is  almost  invariably  outside  the  sump  of 
the  crankcase  and  is  usually  located  above  the  crank- 


shaft level  to  increase  accessibility  when  the  engine  is 
in  position  in  the  hull.  ' 

The  majority  of  engines  have  a  system  of  lubrication 
embodying  a  hollow  or  drilled  crankshaft  through  which 
the  oil  is  forced  by  the  pump,  but  the  pressure  system 
rarely  extends  beyond  the  crankshaft,  the  camshaft  bear- 
ings having  catch-pits  over  them,  while  splash  serves 
for  other  interior  details.  This  represents  an  advance 
in  design  over  that  of  quite  recent  years,  when  a  simple 
drip  feed  and  splash  system  was  the  rule. 

In  general  appearance  British  marine  engines  are  not 
"clean";  they  do  not  exhibit  an  attempt  to  secure  sim- 
plicity of  controls  and  connections  which  characterizes 
automobile  engines;  they  have  the  appearance  of  em- 
bodying many  afterthoughts,  and  they  are  not,  in  the 
main,  manufactured  to  very  close  limits  of  accuracy  or 
interchangebility.  But  some  of  these  shortcomings  are 
intentional.  The  location  of  oil  and  water  pumps  is  a 
case  in  point;  they  are  purposely  placed  with  exterior 
drives  and  well  away  from  the  crankcase  in  order  that 
they  may  be  more  accessible  when  the  engine  is  in  posi- 
tion with,  usually,  its  crankcase  enclosed  in  a  part  of 
the  hull  or  below  bottom-boards. 


February  10,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


399 


Export  Figures  Show  Sound  Basis  for 

Future  Business 

Closing  months  of  1921  showed  an  upward  trend  in  American  exports. 
Total  business  during  1921  reached  28  per  cent  of  1920  total  despite 
greatly  decreased  unit  value.  Comparison  of  yearly  statistics  difficult 
since  there  never  yet  has  been  a  normal  year  in  export  trade. 

By  George  E.  Quisenberry  * 

A  STATISTICAL  study  of  the  American  f  oreign*trade  To  this  must  be  added  the  shipments  of  tractors,  motor- 
in  automobiles  and  automotive  equipment  for  1921  cycles  and  airplanes  to  complete  the  statistical  story  of 
reveals  that  the  year  vi^as  one  of  drastic  deflation  the  year, 
and  readjustment,  with  the  low  point  having  been  Shipments  valued  al  $4,583,234  for  eight  months, 
reached  in  June,  July  and  August,  and  with  the  closing  March  1  to  Oct.  31,  from  Canada  are  shown  in  tables 
months  showing  the  natural  upswing  that  resulted  from  published  elsewhere  in  this  issue. 

the  bettered  business  condition  of  the  world  in  general.  On  the  four  major  items,  with  no  consideration  taken 
The  position  of  the  American  exporter  of  automotive  of  the  greatly  decreased  prices  at  which  these  products 
products  at  the  end  of  the  year  may  be  likened  to  that  were  sold,  the  total  business  in  1921  was  just  28  per  cent 
of  1918,  when  the  war  closed,  with  every  sign  pointing  of  that  of  1920.  The  wonder  is  not  that  the  amount  was 
to  the  larger  demand  and  to  the  greater  volume  of  ship-  so  low  but  that  it  was  so  high.  When  account  is  taken 
ments  that  came  with  the  succeeding  years.  This  re-  of  the  dumping,  by  some  manufacturers,  of  long-pending 
assertion  of  demand  is  again  in  evidence  and,  without  orders  in  late  1920,  the  business  situation  that  prevailed 
a  sudden  expansion  or  a  boom  in  the  foreground,  we  in  all  quarters  and  the  lowering  of  prices,  it  will  come 
well  may  expect  shipments  of  much  increased  volume  as  a  surprise  to  many  that  such  a  total  was  possible  in 
and  value.  1921.  This  can  be  accounted  for  only  by  the  fact  that 
The  trade  in  late  1921  bore  many  general  resemblances  American  automotive  equipment  has  won  a  solid  place  in 
to  that  of  1918.  The  volume  in  the  two  years  was  some-  international  commerce  and  that  its  buying  could  only 
what  equal,  a  comparison  of  the  shipments  bearing  out  be  slackened  and  not  stopped  in  the  midst  of  the  most 
this  assertion  quite  closely,  and  more  than  one  exporter  drastic  deflation  the  world  has  ever  known.  There  is 
in  late  1921  found  orders  on  his  books  to  duplicate  almost  every  hope  for  the  future  of  such  an  industry, 
those  that  were  coming  in  as  the  war  ceased.  The  auto-  However,  the  comparison  of  one  year's  exports  with 
motive  industry  then  was  beginning  to  readjust  itself  another  is  almost  a  futile  pastime.  There  has  never  been 
to  a  changed  state  and  to  sense  the  demand  that  was  a  normal  year  in  this  trade,  so  short  a  time  has  elapsed 
springing  throughout  the  world  for  automotive  vehicles,  since  the  American  makers  began  their  overseas  efforts 
A  somewhat  similar  situation  presents  itself  to-day.  and  so  short  has  been  the  time  since  the  world,  outside 
Commerce  has  gone  through  its  deflation  period  and  is  of  the  United  States,  began  to  realize  the  essential  trans- 
adjusting  itself  to  what,  in  want  of  a  better  term,  we  portation  quality  of  the  automobile.  However,  the  sale 
may  call  a  normal  progress.  In  this  normal  progress  in  1921  of  the  major  products  (cars,  trucks,  tires  and 
there  is  need  for  automobiles,  trucks,  tractors  and  equip-  parts  and  accessories)  was  nearly  three  times  that  of 
ment,  and  this  need  is  again  beginning  to  assert  itself.  1914  and  just  below  that  of  1918,  the  figures  for  these 
The  difference  is  that  the  desire  a  few  years  ago  was  years  having  been  $36,704,073  and  $124,016,496,  com- 
for  pleasure  and  luxury  vehicles  into  which  to  sink  war-  pared  with  something  more  than  $98,000,000  last  year, 
time  profits ;  to-day  the  demand  calls  for  vehicles  of  And  even  this  total  does  not  reveal  the  true  volume 
transportation,  essential  and  necessary  in  the  daily  con-  in  1921,  due  to  several  factors  with  which  some  manu- 
duct  of  business,  industry  and  agriculture.  This,  rather  facturers  may  not  be  acquainted.  These  are  the  overseas 
than  luxury,  will  be  the  basis  of  our  future  trade.  construction  of  Ford  cars  and  the  volume  of  shipments 
A  capitulation  of  the  1921  sales  from  the  United  States  from  Canada.  Ford  assembles  cars  in  many  centers, 
shows  the  following  results  and  comparison  with  the  such  as  Buenos  Aires  (where  his  plant  within  six  months 
preceding  year:  or  more  has  been  doubled  in  volume  to  a  capacity  of 

1921                              1920  150    daily),    Sao    Paulo,    Manchester,    Cadiz,    Bordeaux, 

No.            Value             No.             Value  Copenhagen,   Cork   (for  tractors)    and  Yokohama.     The 

Passenger  cars.... 30,941     $32,573,665    142,508     $165,255,921  cars,  trucks  and  tractors  assembled  in  those  cities  are 

Motor  trucks    7,402       10,300,404       29,126         46,765,781  i       a         •               4.  _   u-i«„    „„    +v,^„^i,    4-v,«,r   ,„«..« 

Parts  and  accessories             38;949,574                        85,3621093  as   surely  American  automobiles   as   though  they  were 

Tires    16,466,155                        52,570,103  made  at  Highland  Park.    Their  total  shows,  m  the  export 

■ statistics,  only  as  parts. 

Total  $98,029,216  $349,953,898      

Porto  Rico.  Hawaii  and  Alaska  not  included.  ^Managing  editor,  El  Automovil  Amei-icano. 
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Ford  supplies  many  territories  directly  from  Canada, 
the  Ford  Motor  Co.  of  Canada,  Ltd.,  being  authorized  to 
do  business  with  the  British  dominions  and  colonies  of 
Africa,  Australasia,  Asia,  including  India,  and  the  Pacific. 
A  recent  announcement  from  the  Canadian  Ford  company 
stated  that  there  were  now  some  100,000  Ford  automo- 
biles in  those  sections  and  that,  at  the  end  of  1921,  ship- 
ments were  running  at  about  50  per  cent  of  normal, 
with  steady  improvement  being  recorded. 

General  Motors,  which  vies  with  Ford  for  first  honors 
in  the  export  field,  is  now  shipping  all  Buick  and  Chev- 
rolet orders  to  every  country  from  its  Oshawa,  Canada, 
plant  at  a  rate  that  in  early  February,  according  to  a 
statement  of  the  company,  was  about  80  per  day,  and 
directed  to  such  territories  as  Argentina,  Brazil,  Latin 
America,  Australia,  Spain  and  many  others.  The  first 
of  these  shipments  was  made  from  Oshawa  last  October, 
although  most  of  the  orders  during  that  month  were 
shipped  from  the  plants  in  this  country.  With  November, 
however,  all  Buick  and  Chevrolet  shipments  were  made 
from  Oshawa,  being  cleared  from  Canadian  ports  or 
through  New  York  in  bond,  thus  not  showing  on  the 
official  export  statistics  from  this  country.  Cadillac 
and  G.  M.  C.  trucks  are  still  going  forward  from  XJnited 
States  plants,  as  also  have  been  Oakland  models.  How- 
ever, with  the  formation  of  a  Canadian  Oakland  com- 
pany, the  export  shipments  on  this  line  also  are  being 
transferred  to  Oshawa.  Further,  a  certain  other  volume 
of  General  Motors  sales  are  credited  from  the  London 
branch  and  have  no  part  in  either  American  or  Canadian 
figures. 

The  extent  of  these  Canadian  shipments  by  the  Gen- 
eral Motors  Export  Co.  during  the  last  two  months  of 
1921  and  the  opening  part  of  1922  has  not  been  under- 
stood by  many  American  exporters.  With  a  reorganized 
personnel  and  with  representatives  throughout  the  world 
ready  to  take  immediate  advantage  of  any  change  in  the 
general  business  situation,  the  company  has  again  built 
up  a  heavy  schedule  of  overseas  business.  Much  of  the 
plans  of  the  General  Motors  Corp.  for  increased  produc- 
tion this  year  is  based  upon  the  expectation  that  foreign 
sales  will  be  materially  heavier  in  1922  than  in  1921, 
and  this  seems  justified  by  the  current  volume  of  export 
orders. 

A  statement  from  the  General  Motors  Export  Co.  shows 
shipments  of  195  cars  to  England  and  176  to  other  parts 
of  the  world  were  made  from  the  Oshawa  plant  in  No- 
vember. These  figures  were  greatly  exceeded  in  De- 
cember, when  564  cars  went  to  England  and  774  to  other 
parts  of  the  world.  Besides  England,  Australia  and  Ar- 
gentina were  the  chief  purchasers  of  these  cars,  and 
the  company  went  into  1922  with  schedules  calling  for 
even  heavier  shipments.  This  volume  for  November 
and  December  does  not  show  on  either  the  United  States 
export  statistics  for  the  year  or  in  the  Canadian  tables 
published  elsewhere,  these  tables  ending  with  Oct.  31. 
The  December  shipments  of  cars  from  the  United  States 
were  2652,  as  compared  with  the  General  Motors  Cana- 
dian shipments  of  1338. 

Studebaker,  in  addition  to  Ford  and  General  Motors, 
likewise  supplies  its  overseas  demands  from  Canada  to 
some  of  those  British  dominions  having  preferential 
tariff  arrangements.  Other  companie.3,  perhaps,  are  do- 
ing likewise. 

No  previous  year  in  the  history  of  the  industry  was  in 
any  way  analogous  to  1921.  The  period  opened  with 
certain  companies  still  shipping  on  old  orders  that  had 
not  been  filled  while  the  demand  was  so  high  at  home 
in  1919  and  1920.  Consequently,  the  first  month  or  so 
showed  shipments  still  keeping  up  to  a  high  level.  But 
these  late  shipments  were  to  cause  many  troubles  and 


to  halt  the  normal  progress  of  our  export  industry 
throughout  the  rest  of  the  year.  Stocks  piled  up  in  for- 
eign centers,  as  in  Buenos  Aires  which,  early  in  1921,  re- 
ported unsold  cars  totalling  3500,  exclusive  of  Fords. 
Shipments  slackened  off  under  the  impact  of  these  ex- 
cessive deliveries  and  for  months  new  orders  were  prac- 
tically unknown  to  automotive  exporters.  The  low  point 
was  reached,  as  was  stated,  in  June,  July  and  August, 
the  exporters  in  the  meantime  having  little  other  than 
orders  from  Mexico  to  keep  them  in  business.  Mexico, 
for  1921,  forms  a  story  in  herself,  but  it  was  Mexico 
that  for  many  months  kept  alive  the  hope  of  the  automo- 
tive foreign  sales  manager,  while  dealers  and  distributers 
in  other  countries  were  valiantly  battling  against  the 
piled-up  surplus  of  cars. 

However,  those  who  made  the  blackest  predictions 
about  the  future  of  automotive  exporting  did  so  without 
consideration  of  the  world's  recuperative  powers.     The 
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unsold  stocks  began  to  dwindle,  as  overseas  dealers  in- 
stituted every  sort  of  sales  efforts,  marked  down  prices, 
started  time  payment  plans  or  otherwise  went  after  the 
problem  that  confronted  them.  The  Buenos  Aires  buga- 
boo, for  instance,  blew  away.  As  the  year  ended,  the 
number  of  cars  unsold  in  the  custom  house  became  nearer 
300  than  3500  and  new  orders  were  sent  by  cable  or  mail 
to  the  United  States.  These  new  orders,  led  off  by  the 
perpetual  exporter  Ford,  began  to  appear  in  September 
and  October  and,  generally  increased  from  all  territories 
as  exchange  on  the  various  purchasing  countries  im- 
proved or  stabilized  themselves.  Australia  and  Argen- 
tina have  the  honor  of  leading  in  the  new  buying,  but 
numerous  other  countries  signalized  the  better  condi- 
tions by  turning  up  with  actual  orders  or  inquiries,  the 
whole  being  in  greater  volume  than  for  many  months. 

This,  in  a  few  words,  is  the  merchandising  history  of 
the  year — a  year  that  probably  will  never  be  duplicated, 
but  one  that  has  cleansed  the  industry  of  much  of  the 
fungus  giovd;h  that  was  its  greatest  enemy  during  the 
excessively  prosperous  days  of  1919  and  1920.  Only  the 
better  elements  in  the  export  business  have  survived  the 
crash  and  these  firms  are  preparing  now  for  the  more 
prosperous  times  that  seem  so  positively  on  the  horizon. 

But  the  statistics  for  1921  must  not  be  overlooked  to 
show  the  localities  that  have  become  of  importance  to 
the  automotive  trade.  Some  rather  surprising  shifts 
from  1920  are  indicated  by  the  year's  totals  and  these 
should  be  studied  carefully  by  manufacturers  who  are  pre- 
paring to  lay  out  their  foreign  sales  plans  and  to  develop 
those  international  outlets  which  are  so  needed  to  keep 
production  to  its  highest  output. 

In  order  of  importance,  by  the  value  of  cars,  trucks, 
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tires  and  parts  shown  in  the  export  statistics,  as  released 
by  the  Bureau  of  Foreign  and  Domestic  Commerce,  but 
with  totals  computed  by  the  Class  Journal  Co.,  the  dif- 
ferent territories  in  1921  were: 

Canada,  England,  Mexico,  Australia,  Argentina,  Cuba, 
Dutch  East  Indies,  New  Zealand,  Japan,  Denmark,  India, 
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Spain,  Sweden,  France,  Philippine  Islands,  Brazil,  South 
Africa,  China,  Uruguay  and  Belgium.  Mexico  jumped 
from  fourteenth  place  in  1920  to  third  and  India  dropped 
from  third  to  eleventh  in  1921. 

Canada,  the  leader,  however,  does  not  come  within  the 
province  of  the  export  office  and  England  greatly  slowed 
up  purchases  of  completed  cars  and  trucks,  the  volume 
to  Britain  of  $12,086,160  for  the  year  having  been  com- 
posed of  $7,417,488  for  parts  and  accessories,  $3,352,008 
for  tires,  $793,644  for  cars  and  $423,020  for  motor  trucks. 
Because  of  this  condition  we  find  the  countries  of  Latin 
America  and  the  Far  East  assuming  more  significance 
as  automotive  buyers  and  these  are  the  markets  that  the 
American  exporter  should  cultivate  the  more  strongly. 
This  is  borne  out  by  a  careful  analysis  of  general  con- 
ditions. The  Far  East  and  Latin  America  are  resting 
undoubtedly  on  the  most  solid  business  foundations  of 
any  sections  of  the  world,  excepting  the  United  States, 
Canada  and  Great  Britain.  Argentina  is  undergoing  a 
commercial  change  that  is  truly  remarkable,  based  upon 
a  fundamental  overturn  affecting  her  most  important 
crops.  Wheat  prices  have  jumped  upward  some  25  cents 
or  more  per  bushel  since  Jan.  1,  and  this  is  the  period 
of  the  Argentine  harvest,  with  her  big  crops  of  wheat 
going  on  the  market  at  these  higher  prices.  This  spells 
good  conditions  for  the  agriculturists  of  that  southern 
country  and  should  mark  their  return  as  buyers.  Agen- 
tine  exchange  has  appreciated  so  rapidly  that  early  in 
February  the  premium  on  the  dollar  had  been  reduced 
to  14  or  15  per  cent.  Linseed,  hides,  wool  and  even 
mutton  are  being  shipped  to  the  United  States  in  volume 
and  the  commercial  situation  in  Argentina  has  improved 
accordingly,  especially  as  the  European  purchase  of 
grains  and  meats  also  has  grown  larger.  Furthermore, 
with  75,000  or  80,000  automobiles,  Argentina  is  exceeded 
in  automotive  ownership  only  by  the  United  States,  Can- 
ada, England,  France  and  Germany. 

Australia  and  New  Zealand,  under  the  impulse  of  some- 
what similar  conditions,  but  reflecting  the  changed  com- 
m.ercial  aspect  throughout  the  world,  developed  an  actual 
shortage  of  automobiles  during  the  last  quarter  of  the 
year  and  those  manufacturers  who  were  watching  their 
markets  with  care  suddenly  found  themselves  making 
large  shipments  to  that  country.  Sterling  exchange,  the 
remarkable  gains  of  which  are  among  the  outstanding 


developments  in  world  finance,  climbed  above  $4.35  in 
early  February,  to  within  about  9  per  cent  of  par,  and 
the  Australasian   condition   has   reacted   in   conformity. 

Few  exporters  to-day  look  upon  Europe,  excepting  a 
few  countries,  as  offering  many  immediate  opportuni- 
ties for  the  sale  of  American  automobiles  and  this  is 
amply  borne  out  by  the  statistical  picture.  England  was 
second  on  the  list  of  buyers  of  all  automotive  products 
in  1021,  Denmark  and  Spain  were  ten  and  twelve,  Sweden 
and  France  thirteen  and  fourteen  and  Belgium  ranked 
twenty.  In  the  purchase  of  complete  cars,  no  European 
nation  ranked  higher  than  tenth,  as  shown  by  the  United 
States  figures,  England  taking  that  place,  with  Spain  as 
eleventh  and  Netherlands,  Switzerland  and  Belgium  fif- 
teenth, sixteenth  and  seventeenth. 

This  probably  indicates  the  European  situation  satis- 
factorily, with  the  exception  that  Spain  may  not  be  given 
sufficient  importance.  Spanish  exchange  has  climbed 
materially  and  the  balance  of  trade  between  that  coun- 
try and  the  United  States  now  rests  with  Spain,  due  to 
increasing  purchases  here  of  Spanish  products.  The  sale 
of  automobiles  there  was  almost  impossible  during  1921 
because  of  a  restrictive  tariff,  but  that  is  being  changed 
to  a  figure  favoring  imports  and  many  evidences  indicate 
that  Spain  will  return  to  the  automotive  markets  this 
year.  It  should  be  added  that  Spain  is  ow  a  sound  finan- 
cial basis. 

Fortunately,  automotive  buying  became  more  general 
during  the  last  few  months  of  the  year.  Mexico,  al- 
though still  keeping  up  heavy  purchases,  lost  much  of 
the  leadership  that  was  hers  in  1921,  when  the  automo- 
biles and  trucks  used  in  her  borders  actually  increased 
in  number  from  40  to  50  per  cent.  But  other  countries, 
resuming  trade,  cut  down  the  Mexican  lead  and  no  longer 
will  that  country  be  the  only  one  in  which  merchandis- 
ing effort  should  be  made.  Cuba  and  Porto  Rico  are  tak- 
ing automobiles  again,  Venezuela,  Brazil  and  Colombia 
are  buying  cars,  trucks  and  equipment.  This  is  true  of 
several  territories  of  the  Far  East.  India,  which  suffered 
from  heavy  overstocks  in  1921,  is  buying  in  somewhat 
greater  volume  and  this  also  is  evidenced  from  the  Dutch 
East  Indies  and  the  Philippines.  South  Africa  has  re- 
sponded to  the  bettered  conditions  and,  like  India,  should 
be  more  of  a  figure  in  1922. 

To  complete  the  picture  from  1921,  it  seems  desirable 
to  list  the  chief  purchasers  of  the  various  products  mak- 
ing up  the  major  items.  For  completed  cars  (including 
chassis),  the  ranking,  by  value  and  not  by  number,  was: 
Canada,    Mexico,    Aiistralia,    Cuba,   Dutch    East    Indies, 

Sweden,  Japan,  India,  New  Zealand,  Argentina,  England, 

Spain,    South    Africa,    China,   Philippine    Islaiids,    Nether- 
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Relative  standing  of  leading  countries,  purchasers  of 
all   automotive   products — Canada   excluded 
(U.    S.   Export  Figures) 
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lands,  Switzerland,  Belgium,  Uruguay,  Panama  and  Vene- 
zuela. 

On  parts  and  accessories  which  include  shipments  to  the 
Ford  branches,  the  order  was  Canada,  England,  Argentina, 
Denmark,  Mexico,  Cuba,  France,  Dutch  East  Indies,  Brazil, 
Australia,  Philippine  Islands,  Peru  and  Uruguay.  The  rel- 
ative standing  for  motor  trucks,  by  value  and  not  by  volume, 
ivas  Canada,  Mexico,  Australia,  Dutch  East  Indies,  Japan, 
England,  Cuba,  Brazil,  New  Zealand,  India,  Philippine 
Islands,  Netherlands,  Straits  Settlements,  Sweden,  China, 
Panama,  Peru  and  Trinidad. 

An  entirely  different  line-up  existed  in  regard  to   tires, 
the  leading  countries  being  England,  Cuba,  Mexico,  Canada, 
Argentina   and   the   Philippine   Islands.      These   were   fol- 
lowed by  New  Zealand,  Sweden,  Dutch  East  Indies,  India, 
France,  Spain,  Denmark,  Australia  and  South  Africa. 
The  Spanish  and  Portuguese  speaking  countries  played 
no  inconsiderable  part  in  bringing  up  the  totals,  despite 
the  severity  of  their  economic  readjustment.     They  are 
credited    with    having    imported   approximately   31    per 
cent  of  all  American  shipments,  a  percentage  that  vi^ould 
be  materially  increased  if  no  account  vi^ere  taken  of  the 
exports  from  this  country  to  Canada.    The  final  quarter 
of  1921  witnessed  an  increase  of  38  per  cent  over  the 
third  quarter  for  their  purchases.     The  following  com- 
parison has  been  made  of  the  parts  played  by  these  coun- 
tries in  rolling  up  the  export  totals  of  1920  and  1921. 
The  comparison  shows  that  39  per  cent  of  all  cars  in 
1921  went  to  Spanish  and  Portuguese  countries,  against 
26  per  cent  in  1920;  33  per  cent  of  the  trucks  against 
31,  41  per  cent  of  the  tires  against  34  per  cent,  with 
parts  purchases  remaining  unchanged  at  25  per  cent  for 
each  period.    These  figures  are  percentages  of  total  world 

shipments. 

In  closing  this  rather  incomplete  survey  of  the  export 
field,  it  can  be  said  that  stocks  of  unsold  cars  have  com- 
pletely disappeared  in  many  centers  and  are  nearing 
liquidation  elsewhere,  that  the  adjustment  period  has 
proceeded  staisfactorily  and  that  the  fundamental  com- 
mercial situation  in  many  countries  has  undergone  a 
vast  improvement  in  recent  months,  due  to  the  bettered 
international  aspect,  both  politically  and  economically. 
No  considerable  European  competition,  except  in  regard 
to  tires,  high-priced  cars  and  some  categories  of  heavy 
trucks  is  yet  more  than  a  possibility  of  the  future,  ex- 
cept in  the  European  countries  themselves.  Road  and 
highway  improvement  activities  are  under  way  in  many 
sections  and  of  immediate  concern  to  manufacturers  and 
producers,  is  the  fact  that  overseas  dealers  and  dis- 
tributors within  recent  months  have  materially  enhanced 
their  service  and  merchandising  facilities.  The  export 
section  of  the  industry,  here  at  home,  has  weathered  the 
sliock  of  the  deflation  period  and  has  bettered  itself  ac- 
cordingly. Thus,  the  following  sentences  from  a  Buenos 
Aires  letter  of  recent  date,  written  by  a  competent  Amer- 
ican business  observer,  points  the  way  of  the  future: 

"I  can  assure  you  that  the  friendship  and  good  will 
of  the  automobile  dealers  are  not  lost.  Also,  I  feel  sure 
that  our  American  manufacturers  have  shown  a  very 
ready  disposition  to  get  together  with  their  local  deal- 
ers and  that  the  situation  is  adjusting  itself  in  a  manner 
satisfactory  to  all  concerned." 
South  America  Buys  American  Planes 

The  table  of  American  airplane  exports  presented  in 
this  number  comprises  the  first  bringing  together  of  this 

information  in  complete  form  for  a  period  of  years.   The 
tables  show  the  airplane  exports  for  five  years,  including 

twelve  months  of  1921. 

During  these  five  years  581  airplanes  were  exported 

from  this  country,  their  total  value  amounting  to  $4,494,- 

471.     Some  three  million  dollars'  worth  of  this  total  is 
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Expansion    of    automotive    exports    followed    exchange 
betterment    during    last    6    mo.    of    1921 


of  little  interest  from  an  export  trade  standpoint  since 
it  comprised  war  supplies.  The  figures  for  the  last  three 
years,  however,  are  of  considerable  value. 

The  striking  point  of  these  latter  year  figures  is  the 
large  proportion  of  the  total  bought  by  Spanish-speaking 
countries.  Out  of  a  total  business  of  $598,174  in  1920, 
the  Spanish  countries  bought  airplanes  valued  at  $498,- 
480.  In  1921,  the  total  exports  were  $314,940,  while 
South  America  absorbed  $222,061  worth.  In  other  words, 
the  trade  with  Latin  America  and  other  Spanish-speak- 
ing countries  in  1920  amounted  to  83  per  cent  of  the  total 
and  in  1921  to  71  per  cent. 

These  figures  indicate  that  since  the  war,  South 
America  has  furnished  by  far  the  best  foreign  market 
for  American  planes,  and  that  there  is  a  possibility  of 
further  development  along  this  line.  Taking  the  six- 
year  period  covered  by  the  table,  the  Latin  American 
business  does  not,  of  course,  comprise  so  large  a  per  cent 
of  the  total  as  during  the  last  two  years,  since  the  war 
business  was  European.  The  Spanish  countries  did  buy 
36  per  cent  of  the  total  value  and  19  per  cent  of  the  total 
number. 
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Exports  of  Automotive  Parts,  1907-1921  (i 


Europe: 

Austria 

Azores  and  Madeira  Islands 

Belgium 

Bulgaria 

CzechosloTakia 

Denmark 

Finland 

France 

Germany 

Gibraltar 

Greece 

Latvia 

Iceland  and  Faroe  Islands 

Italy 

Malta,  Gozo  &  Cyprus  Islands.  .. . 

Netherlands 

Norway 

Poland  and  Danzig 

Portugal 

Roumania 

Russia  in  Europe 

Serbia,  Montenegro  and  Albania .  . 

Spain 

Sweden 

Switzerland 

Turkey  in  Europe 

England 

Scotland 

Ireland 

Jugoslavia,  Albania,  etc 

North  America: 

Bermuda 

British  Honduras 

Canada 

Central  American  States: 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico _ 

Miquelon,  Langley  &  St.  Pierre  Is. 

Newfoundland  and  Labrador 

West  Indies,  British: 

Barbados 

Jamaica 

Trinidad  and  Tobago 

Other  British 

Cuba 


Danish  (Virgin  Island  of  U.  S.). 

Dominican  Republic 

Dutch 

French 

Haiti 

South  America: 

Argentina 

Bolivia 

Brazil 

ChUe... 

Colombia 

Ecuador 

Guiana: 

British 

Dutch 

French 

Paraguay 

Peru 

Uruguay 

Venezuela 

Asia: 

Aden 

Chiiu 

Kwantung  (leased  territory)  t . . 
Chosen , 

East  Indies,  British: 

British  India 

Straits  Settlements 

Other  British 

Dutch 

French 

Far  Eastern  Republic 

Greece  in  Asia 

Hejas,  Arabia,  etc 

Hongkong 

Japan 

Persia 

Palestine  and  Syria 

Russia  in  Asia 

Siam 

Turkey  in  Asia 

Oceania,  British: 

Australia 

New  Zealand 

Other  British 

French 

Other. 


Philippine  Islands. 
Africa : 

Belgian  Congo. . . . 
British: 

West 

South 

East 

Canary  Islands.  .  . 

French  Africa 

Kamerun,  etc 

Liberia 

Madagascar 

Morocco 

Portuguese  Africa. 
Spanish  Africa .... 
Other  Countries.  .  . 
Egypt 


1907 


$717 


5,187 


2,029 


23,477 
14,252 


5,502 


1,049 
400 


4,004 


3,620 

9,748 

178 


■116,248 


193 
195,989 

255 

24 

1,465 

160 

274 


1910 


$2,511 

50 

9,991 


2,339 


54,0.35 
10,023 
57 


4,421 


3,532 
2,684 


394 
'7!004 


2,854 
3,818 
1,894 


(240,329 
{  238 
i  54 


131,553 


132 

t2,310 
18,095 


50 


10,137 

190 

8,665 

3,527 

17 


1,666 


690 


2,444 
1,343 


1,758 


123 
5,021 


73 
1,023,368 

2,376 

2,124 

48 

38 

3,180 

526 

81,248 


1912 


$2,195 

99 

13,614 

823 


2,5 

1,104 

85,537 

80,036 

100 

454 


6,304 


6,440 
934 


865 
2,734 
1,743 

113 
3,755 
3,789 

964 

931,909 

874 

523 


1,508 

tl4.085 

49,088 
'"253 

'"ioi 


22,150 


7,802 
663 

2,286 
613 

1,303 


1,884 

1,390 

9 


845 


6,387 

1,172 

170 

4,577 


290 
3,375 


2,134 


3,826 
25,625 


4,168 


3,000 


67 
921 


21,533 
5,150 


52 
165 
2,392,592 

1,320 

2,062 

151 

86 

4,689 

2,790 

47,479 


1913 


$4,572 

720 

4,897 

40 


6,646 

1,799 

165,9.50 

113,602 


379 


17 
14,156 


1914 


$5,198 

1,384 

20,978 

390 


8,664 

2,931 

179,351 

213,351 

514 

807 


180 
50,580 


14,135 
1,636 


920 
1,003 
9,566 


{ 


2,026 

3,209 

23,569 

4,847 

1,426 

31,594 

558 

3,381 

281 

97 

331 

70.446 
25 

35,680 
2,656 
7,681 
3,461 

3,181 

12 

6 

32 

1,604 

12,599 

4,648 


2,254 


748 

14,568 

5,273 

829 

3,452 


2,711 
39,681 


17,154 


14,655 

2,473 

76 


110 


47 
'277 


970 
30 

102,427 

26,095 

971 

495 


3,192 

4.276 

457 

116 

922.866 

1.485 

451 


330 
509 
3,104,097 

4,516 

1,851 

308 

741 

11,738 

2,242 

46,743 


7,634 
1,893 


1915 


$1,045 

1,800 

446 


13,710 

1,178 

480,761 

13.770 

229 

2,010 


880 
65,521 


3,055 
15,607 


2,357 

887 

14,079 


6,266 
6,140 
1,069 


,282,388 

23,269 

250 


2,993 

5,055 

25,355 

9,119 

1,157 

35,928 

1,640 

1,331 

1,767 

198 

2.212 

74,138 

172 

108,859 

4,711 

18,676 

9,115 

3,809 

39 

125 


2,550 
32,978 
20,123 

502 
3,134 


2,271 

18,336 

14,660 

901 

11.453 


92 
51,619 


62,631 


56 

29,123 

851 

13 
327 


910 


1,925 
239 

166,176 

37,438 

47  S) 

3,032 

220 

53,434 


254 
163 
3,663,879 

6,208 

1,613 

1,053 

47 

16,988 

2,481 

41,508 

300 

3,901 

4,177 

24,693 

13,003 

2,538 

48,217 

1,206 

3,439 

2,754 

8,099 

1,095 

92,663 
1,209 
84,602 
22,405 
19,970 
6,324 

4,583 
911 


3,239 
123; 667 


7.347 

4,211 

400 

267 

.282.973 

29,403 

208 


125 
684 
2.741,178 

5,041 

732 

6,870 

609 

25,861 

2,371 

30,819 


1916 


1917 


I9I8 


$1,532 


31,886 

5,627 

2,216,823 


617 
24,724 


456 
115,260 


41,525 
59,769 


45,356 

391 

,498,879 

4,932 

32,743 

37,917 

1,150 


7,202,475 

52,414 

7,181 


5,982 
21,401 
36,286 

1,676 
5,825 


2,791 

47,923 

25,100 

4,099 

15,368 


626 
35,637 


465 

62,304 

1,444 

879 

73 


1,222 


295 


4,905 
67 

202,363 

53,644 

1,060 

7,560 

396 

69,933 


3,632 

4,216 

32,337 

12,865 

3,707 

101,429 

865 

3,633 

4,598 

7.423 

185 

49,990 

2,880 

28,633 

14,721 

9,695 

4,458 

5,116 

1,702 

165 

1,030 

4,727 

14,359 

28,750 

361 
5,265 


282 

44,735 

20,388 

4,062 

15,232 

274 


1,088 

26,028 

174 


5,743 

157.246 

3,203 

1.505 

200 

999 


166 
1,585 


107,351 

2,451 

214 

199,154 

48,111 

665 

5,730 


615 

548 

7,492,639 

10,162 

2,367 

15,049 

666 

34,180 

3,717 

42,258 

25 

8,672 

6,383 

53,867 

21,826 

9,303 

411,731 

975 

12,389 

3,288 

9,546 

3,285 

222,637 

3,453 

59,935 

72,939 

18,967 

8,014 

6,809 

2,052 

328 

848 

5,458 

27,086 

40,783 

998 

21,661 

46 

10,377 

129,562 

39,025 

8,540 

34,638 


$1,270 


53,917 

55 

3,700,812 


525 
12,604 


$198 
906 


1,048 
3,999,964 


2,608 

180,977 

.54 

96,200 

100,542 


66,929 
1,624^431 


61 
4,675 


2,7.57 
99,947 


3,625 
18,855 


95,720 

26,891 

565 


,121,211 

22,146 

1,264 


2,180 
30,446 


226,255 
34,412 


64 
1,379 
9,148,110 

7,498 

9,852 

12,639 

964 

56,657 

11,314 

125,823 

5 

9,972 

14,452 
54,854 
44,060 
12,863 
906,710 

1,876 
35,301 

6,052 
24,672 

3,962 

,458,111 

11,864 

134,326 

248,043 

27,777 

12,648 

23,597 

3,212 

11 

228 

27,332 

125,913 

87,768 

4,541 

54,753 

1,747 

2,125 

345.855 
70.043 
27,710 

193,225 


20,274 
328 [633 


154,850 

4,032 

54 


July  1  t( 

Dec.  31. 

1918 


»1,« 


13,4 


6,329,114 
955 


2.885 
116,130 


40,228 


6,537 

100,240 

3,929 

1,939 

2,660 

522 

13 


130 


3,386 

3,431 

103 


1.494 


389.690 

176.618 

1,991 

5,640 

66 

63,756 

34 

20,311 
286,401 

11,371 
2,111 
2,458 

21,098 


9,928 
7,064 


146,083 
9,734 


753,309 

285,654 

4,751 

4,383 

936 

116,670 


2.638 
12.054.824 

23,613 

9,111 

11,9.52 

2,264 

72,180 

10,179 

431,440 

65 

4,129 

15,089 
65,429 
55,794 
21,446 
1,028,277 

2,844 
39,816 

4,707 
53,518 
24,385 

3,088,534 

14,533 

233,414 

806,015 

40,717 

12,964 

35,081 

3,282 

2,337 

698 

88,098 

183,005 

57,873 

263 

60,134 

672 

2,812 

294,909 
69,968 
23,273 

192,430 
1,998 


7,702 

319.038 

1.090 


25,512 
7,639 


64,938 

422,200 

9,599 

3.261 

2,316 


33 

4 

2,431 

5,339 


4,7511 


2,623 


1,052,986 

309,658 

4,674 

6,272 


5,677,( 

l.S 
2,« 
i,i 
4,« 
26, < 
4,! 
260,< 


5, 

7, 
22, 
24, 

7, 
566, 

2. 
44, 

1. 
17. 

7. 

706, 

4, 

103, 

359, 

8 

4 

23 
1 


39 

9 

99 

66 

4 

338 

2 


9, 
23a 

a 


3 
a 

963 
243 

i 
2 


1  ,103 

178,036 

191 

49,077 
811,323 

23,290 
1,300 
7,163 

2 
19 

1 

""m 

175 
7,347 
1,160 

" 

"tik 

'Included  in  totals  of  exporta  to  England,    tincluded  in  totals  of  Exports  to  Jamaica.     JPrevious  to  1918   listed   as  British,   French.   German   and 


Coonlr) 


Total 


Aostru  'Prior  1920  /^*^l         IS, 269 

^.?4'$14,.356,322 
Azores  4  Madeira  I  99  9.338 

288  $9,241,204 
Belgium  I22\  2.093 

751  $2,309,369 
BulgarU  28  822 

481      $8«6,455 

Czechoslovakia  •  ■  ■  ^ 

$5,788 
Denmark.  10  717 

498  $439,006 
Esthonia       .  //  98 

260  $70,031 
FinUnd  /  20 

OOO  $15,017 
France.  /  187 

200  $ia5,879 
Germany  76  3,641 

362  $3,886,878 
Gibraltar  1^  10.941 

3S2' $9,250,082 
Greece.  275  3.193 

4:25  $2,574,810 
Hungary.  .  .  I2\  180 

518  $146,597 
eeUnd  &  Faroe  Is.  ^.  ^-956 

803| $6,633,167 


Italy 12 

519 

Lithuania 6 

807 

Malta,  Gozo  &  Cypi  ■ 

Netherlands 

Norway 

Poland  &  Danzie  . .      ^ 

*      871 

Portugal.  .  S20 

.609 

Roumania  '"^ 

,013 

Russia  in  Europe  ^' 

.251 

Serbia  &  Montenec.  ^7i 
,059 
32 
.258 

Sweden.  .  9 

,502 

Switzerland 


Spain. 


Torkey  in  Europe 

England 

Scotland. 

Ireland.  ... 

Jugoslavia  &  Albani:-  ■  •  • 

Bermuda 63 

,498 
British  Honduras 


76 
.143 
,281 
,542 

69 
,964 

37 
.923 


12 
$4,519 

74 
$91,298 

22 
$11,342 


119 

$89,397 

642 

$358,075 

23.133 

$23,453,859 

5,447 

$•■5,213,926 

1,182 

$1,175,764 

14.985 

$16,766,366 

662 

$713,381 

9 

$6,502 


Canada.  . . 
Costa  Rica . 
Guatemala 
Honduras. 
Nicaragua 
Panama. .  . 


377 
746 


,020 

,909 

691 

,552 

// 

,01" 

ID 

>.M3 

14 

),245 

Salvador ^ 

i.4S4 

Greenland      .  


Mexico..  ,    li 

1,198 

Miquelon  &  Langely.    7^ 

'  ,890 

NewfoundUnd  &  UU  i?* 

( ,(3S 


112 

},866 

67 

5,077 

Trinidad  &  Tobago  >;,  _?„ 

i,i  19 


Barbaaos  x 
Jamaica  x . 


Other  British  West  I 

Cuba 

Virgin  Is.  of  U.  S. 
Dutch  W.  Indies 
French  W.  Indies 
Haiti 


4.690 


SO 
1,485 

31 
3,562 

Dominican  Republic..  ^.A 

'212 
5,365 


Argentina 
Bolivia. . 


•0,959 
-83,675 


730 

$916,210 

11.995 

$11,873,426 

69 

$34,964 

185 

$103,589 

2.457 

$3,547,595 

518 

$465,265 

1,731 

$1,346,607 


43,793 

$39,760,261 

23.596 

r23,425,977 

257 

$227,896 

232 

$186,606 

84 

$63,064 

12.917 

513,432.035 

5 

$2,416 

39 

$25,523 

1.809 

$1,760,337 

23,431 

$22,448,403 

1.247 

$1,085,582 

379 

$355,836 

I.OIO 

$718,935 

108 

$66,323 

8 

$4,275 

15 

$7,205 

13 

$7,999 

943 

$682,297 

454 

$452,754 

2 

$6,950 

2,143 

$1,975,064 


553.799 

$551,644,708 
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lowed  by 

France,  <! 

The  Spa 
no  inconsi 
the  severil 
credited  \ 
cent  of  all 

be  materia 

exports  fr( 

of  1921  w 
third  quar 

,       us,  etc 

panson  ha 
tries  in  re 
The  compj 

1921  went  

26  per  cer 

31,  41  per 
parts  pure 
each  perioc 
shipments." 

In  closir 

field,  it  cai 

pletely  dis 
liquidatior 
proceeded 
mercial  si 
vast  imprc 
internatioi 

No  consid^!'** 

to  tires,  h 
trucks  is  : 
cept  in  th 
highway  ii 
sections  ai 
producers, 
tributors  \ 
their  servi 
section  of 
sliock  of  t 
cordingly. 
Aires  lette 
ican  busin 

"I  can  J  ^1^ 
of  the  aut' 
that  our  .""'°' 
ready  disi 
ers  and  th. 
satisf  actor- 

South   AnUndies* 

The  tab 
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tables  sho'' 
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from  this  i 
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February  16,  1922 


Passenger  Car  Exports 


1907 


8 
$16,611 


1910 


1912 


35 
$58,859 


40 
$30,464 


HI 

$489,047 

66 

$141,371 

/ 

$2,500 


93 

$249,192 


19 

$49,146 

/ 

$330 


32 

$27,638 


10 

$10,640 

53 

$63,051 

/ 

$750 

/ 

$2,000 


739* 
$1,414,056* 


•'Includes  En 
Jugoslavia  an 


3 

$4,020 

611 

$969,385 


4 
$2,743 


5 
$2,050 

2 
$1,170 


465 
$681,086 


3 

$9,828 

Includes  Bar 

maica,  Trin 

Tobago  for 

1909-1910. 


35 

$56,059 

67 

$129,226 


25 

$26,178 

2 

$2,006 

58 

$147,375 

2 

$1,890 


46 

$46,024 


246 

$771,869 

100 

$265,218 


93 

$333,193 


33 

$76,957 

22 

$20,669 


9 

$11,429 


97 

$107,310 


12 
$18,330 

45 
$55,118 


1,258 
$2,391,984 
12 
$18,109 
/ 
$5,500 
gland,  Irela 
d  Albania 


3.102 
$3,340,326 
2 
$1,823 
16 
$22,094 


13 

$13,289 

3 

$5,565 


245 

$459,077 


/5 

$18,285 
bados,  Ja- 
idad  and 
1907-1908 


102 
$157,459 

120 
$187,392 


$1,650 

39 

$58,070 

2 

$1,550 


/ 

$1,510 

/ 

$4,000 

268 

$174,677 


100 

$78,748 

13 

$7,866 

122 

$140,585 

28 

$19,716 


51 

$41,976 


24 

$26,203 

574 

$469,721 

288 

$226,227 

/ 

$1,673 

14 

$9,355 


211 
$193,037 


I 

$500 

103 

$78,363 

78 

$66,897 


15 

$14,752 

31 

$22,543 

261 

$254,047 

4 

$2,520 

174 

$116,202 

169 

$127,729 

12 

$7,873 

22 

$13,886 

5.660 

$4,403,361 

22 

$28,901 

34 

$22,186 

nd  and  Sco 

Previous 


6.288 
$7,560,655 
13 
$12,603 
19 
$38,109 
3 
$7,114 


20 

$14,271 

6 

$10,658 


273 
$418  599 


1913 


134 

$91,781 
16 

$10,549 
94 

$85,679 
17 

$11,457 


81 

$77,149 


51 

$53,568 

818 

$615,086 

845 

$764,389 

7 

$6,576 

5 

$4,080 


2 

$1,016 

331 

$280,961 


III 

$94,163 

78 

$66,689 


73 

$58,931 

38 

$30,337 

580 

$484,913 

2 

$1,160 

186 

$127,621 

256 

$235,918 

22 

$24,965 

13 

$9,814 

3,783 

$2,893,785 

6 

$8,104 

6 

$5,538 

tland. 

to  1920  cla 


/ 

$1,800 

6,723 

,229,324 

13 

$14,955 

10 

$14,892 

4 

$8,100 


39 

$43,432 

II 

$13,212 


235 
$423,123 


14 

$13,812 
16 

$11,310 
53 

$52,659 
31 

$31,343 

$1,960 

202 

$234,569 

i 

$3,303 

3 

$1,647 


2 

$910 

13 

$12,7,39 

727 

$860,350 


$1 


9 

$10,353 

7 

$5,973 

62 

$59,131 

43 

$39,902 

7 

$6,716 

223 

$242,086 

4 

$2,131 

19 

$14,590 

5 

$3,877 

38 

$24,499 

7 

$5,3''2 

1,062 

181,735 

2 

$1,493 


1914 


314 

$190,199 

20 

$10,771 

244 

$139,681 

43 

$21,679 


263 

$176,947 


106 

$83,835 

1,427 

$919,060 

1,411 

$1,040,787 

64 

$33,030 

25 

$28,256 


5 

$2,488 

342 

$241,466 


/ 

$422 

141 

$117,131 

145 

$118,338 


59 

$65,545 

28 

$17,018 

926 

$898,458 

4 

$2,843 

83 

$64,758 

324 

$253,588 

79 

$56,838 

35 

$21,052 

6,992 

$5,615,487 

25 

$46,948 

2 

$1,593 


ssed  with  S 


4 

$3,929 
4,377 
$5,445,052 
20 
$17,877 
26 
$36,763 
4 
$3,286 


58 

,906 
10 
$13,323 


$51, 


155 

$239,166 


1915 


4 

$2,310 

18 

$10,119 

12 

$15,191 


219 

$156,296 


17 

$9,163 

451 

$252,909 

16 

$17,364 

9 

$6,077 

36 

$28,431 


3 

$2,128 

114 

$70,265 


96 

$131,801 

125 

$89,357 


14 

$18,255 


907 

$1,527,768 

2 

$2,950 

71 

$59,555 

137 

$108,652 

2 

$1,244 


8.321 

$6,849,145 

143 

$82,708 

159 

$157,091 


ervia  andM 


/ 

550 
4,127 

$3,723,125 
9 
$3,897 
10 
$12,012 
31 
$20,422 


110 

$85,990 
16 

$8,888 


70 
$66,830 


5 

$2,761 

14 

$12,320 

66 

$61,475 

47 

$49,079 

13 

$11,061 

297 

$254,428 

3 

$2,954 

13 

$9,605 

65 

$48,377 

2 

$1,485 

II 

$15,195 

940 

$963,586 

4 

$12,764 


17 

$11,681 

19 

$8,699 

80 

$61,622 

59 

$40,281 

38 

$18,463 

1,359 

$745,695 

3 

$1,375 

24 

$16,829 

54 

$34,906 


1916 


6 

$2,272 


806 

$548,971 


2,087 
$1,428,325 


1917 


/ 

$700 


1,215 

$932,768 


1,367 

$836,557 


1918 


$4 


2 

100 


15 

$16,165 

124 

$118,398 


382 
$217,240 


439 
$399,017 

732 
$592,560 


204 

$198,975 

2 

$3,000 

1,268 

$3,142,616 

3 

$4,200 

364 

$299,367 

238 

$180,869 

6 

$4,499 


9,810 

$6,933,806 

158 

$124,138 

60 

$55,014 


1,268 
$1,444,346 
4 
$2,991 


ontenegro. 


10,017 

S,  555, 334 

60 

$28,325 

24 

$23,552 

34 

$22,652 

6 

$3,109 

228 

$170,964 

68 

$54,598 


383 
$309,200 


28 

$14,609 

626 

$294,129 

10 

$5,462 


$15 

$30 

$205 

$87, 

$51 
3 

$2,091, 

$3 
$10, 
$63, 

$3, 

$60, 

4. 

$2,065, 

$16. 


21 
632 

63 
688 
273 
239 
128 
167 
100 
612 
698 
295 
9 
426 

21 
945 
101 
670 

10 
788 
131 
127 
399 
439 

26 
208 


9 

$11,518 

78 

$79,913 


// 

$5,134 
186 

$126,432 


485 
$612,495 

922 
$944,002 


283 
$271,421 


780 
$943,003 


492 
$1,136,400 


1,125 

$1,195,887 

390 

$360,554 

9 

$9,248 


1,205 

$1,346,826 

95 

$111,377 

3 

$1,533 


12 

$5,774 

14,421 

$11,143,740 

37 

$23,125 

35 

$36,174 

42 

$24,564 

5 

$2,120 

356 

$216,711 

75 

$62,314 


2,807 
$1,642,011 


1,169 

$1^518,858 


4 

$6,580 


July  1  to 

Dec.  31 

1918 


96 
$155,416 


1919 


12 

$15,000 

25 

$12,078 

1,628 

$1,784,133 

I 

$3,220 


$331 


495 
,144 


15 

$11,396 

129 

$78,228 


97 

$115,810 


223 

$270,987 


742 

$1,712,672 

150 

$217,000 


$6,858 
12,985 
$10,189,865 
199 
$85,070 
34 
$46,657 
16 
$12,292 
49 
$32,031 
129 
$93,329 
54 
$68,297 


2,578 
$1,653,545 


48 

$38,910 

121 

$62,364 

335 

$202,375 

204 

$112,014 

124 

$80,879 

3.529 

$2,545,071 

18 

$9,114 

32 

$19,191 

293 

$154,990 

29 

$13,780 

191 

$96,173 

3.924 

$2,336,001 

141 

$100,151 


25 
$22,666 

21 
$32,345 


2,519 
$2,961,948 


$1 


187 

$254,378 

866 

999,773 


34 

$27,493 

269 

$407,822 


74 
$58,526 

26 
$59,531 


1920 


13 

$7,927 
12 
$11,519 
2,450 
$2,888,057 
17 
$21,105 


1921 


$1 


1,099 

,349.134 


82 

$124,859 

582 

$933,234 

37 

$72,319 

86 

$86,276 

686 

$876,740 

2 

$3,500 

31 

$30,553 

604 

$682,263 


21 

$11,647 

4 


Total 


$3, 


$379, 


187 
$398,266 


26 

$38,228 


6 

$6,605 


459 

$610,844 
I 

$2,800 
/ 

$1,646 


$1 


88 
$134,102 


5 
$4,650 
1,625 
$1,461,7"6 


2 

$1,815 

6 

$11,093 

28 

$28,991 

13 

$13,804 

32 

$36,884 


770 
$793,614 


27 

$34,676 

58 

$33,198 

236 

$149,673 

161 

$100,571 

80 

$50,009 

2,975 

$3,029,813 

23 

$12,313 

12 

$7,435 

248 

$146,698 

102 

$54,613 

248 

$157,607 

3.525 

$2,666,898 

152 

$105,408 


29 
$19,065 
1,160 
$1,387,680 
1,835 
$2,355,339 


320 

$405,880 

310 

$277,884 

17 

$8,426 


1,458 

759,606 

1.546 

$2,021,948 

428 

$472,549 

68 

$52,504 

5,150 

$5,573,843 

25 

$34,633 

914 

$897,065 


25 

$15,598 

8,826 

$9,393,009 

20 

$19,470 

12$ 

$151,667 

22 

$14,549 

71 

C61,923 

173 

$164,698 

86 

$124,996 


2,850 
$2,360,346 


68 

$72,887 

4 

$3,300 

43 

$39,701 

19 

$18,474 

24 

$15,603 

871 

$1,295,485 

13 

$9,194 

2 

$1,295 

25 

$21,561 

22 

$18,408 

99 

$87,290 

559 

$708,853 

4 

$8,548 


146 

$129,504 

3,103 

$3,616,862 

3,200 

$4,025,685 

232 

$237,139 

540 

$843,837 

173 

$150,634 

101 

$68,449 


,135 

533 

,193 

12 

$5,995 

2 

$1,040 

119 

$159,586 

/ 

$2,106 

33 

$44,250 

153 

$359,071 

22 

$45,538 

8 

$10,653 

122 

$130,048 


3,796 

$5,576,482 

5,398 

$6,766,770 

1,413 

$1,781,968 

593 

$544,984 

18.732 

$20,964,717 

540 

$617,257 

902 

$1,023,255 

II 

$10,431 


422 

$738,030 

920 

$1,039,275 

275 

$409,619 

57 

$54,106 

853 

$793,644 

6 

$5,025 

28 

$21,349 

35 

$29,119 


20 

$13,593 

8,047 

$10,872,591 

98 

$116,291 

185 

$254,551 

44 

$42,248 

157 

$170,165 

316 

$323,929 

191 

$287,088 


4,089 
$3,525,210 


138 

$160,414 

76 

$56,797 

121 

$116,425 

182 

$137,564 

53 

$35,966 

2.887 

$3,121,228 

27 

$20,010 

13 

$7,369 

156 

$137,929 

179 

$158,594 

173 

$174,204 

2.202 

$2,711,232 

14 

$13,846 


$148 

$118 

$401,7; 

$414 

$127 

6 

$7,096 

$46 

$67 

$129 

$171 

$577 

4 

$5,828 

$39 


7 

$8,450 

29 

$43,321 

/ 

$1,200 

59 

$40,603 

398 

$427,776 

55 

$67,500 

107 

$92,278 

18 

$40,331 

124 

$132,265 

14 

$19,564 


$7, 


14 

$9,988 

5.242 

$7,186,865 

20 

$28,254 

7/ 

$102,141 

35 

$39,663 

9 

$11,044 

267 

$277,193 

16 

$24,007 


693 

$508,508 
118 
$72,280 
5,337 
$5,963,262 
129 
$91,592 
2 
$1,040 
6,668 
$6,719,812 
I 
$2,106 
514 
$608,305 
11,048 
$12,710,873 
2,997 
$3,091,135 
237 
$212,174 
1,368 
$1,693,494 
2 
$3,500 
173 
$142,357 
2,832 
$3,280,139 
I 
$1,200 
236 
$190,094 
6,148 
139,851 
7,504 
$8,889,080 
339 
$329,417 
1,812 
$2,266,804 
755 
$670,428 
5,731 
$8,880,336 
16 
$14,325 
9.442 
$11,991,663 
9,67^ 
$11,454,648 
2.265 
$2,784,236 
801 
$708,082 
65.469 
$63,618,540 
2.603 
$4,250,264 
2.120 
$2,205,441 
46 
$39,550 
/ 
$1,800 
95 
$69,260 
92.693 
$93,276,607 
510 
$368,839 
606 
$800,371 
243 
$206,475 
328 
$311,433 
1,754 
$1,503,937 
576 
$735,139 


6,750 
$5,183,791 


t02 
518 
144 
663 
421 
789 
450 

.674 
153 

,046 

,293 

,895 
66 

,925 
69 

,376 
148 

,713 
202 

,293 
593 
560 
597 
057 
24 

,639 


$16 

$43 

$165 

$97 

$62 

/ 

$1,428 

$27 

$21 

$20 

$26 

$85 

$850 

$17 


22,464 
$19,006,558 


9 

,577 

57 

,799 

221 

,013 

124 

,929 

85 

.199 

.692 

,162 

45 

,359 

39 

,059 

22 

,647 

36 

173 

102 

848 

613 

1,991 

4 

036 


494 

$576,153 

601 

$409,642 

1.969 

$1,596,470 

1.455 

$1,136,323 

892 

$803,962 

24,549 

$22,908,146 

217 

$138,827 

249 

$178,917 

1,118 

$763,368 

623 

$475,053 

1,623 

$1,315,795 

24,003 

$21,277,221 

383 

$323,105 


Exports 
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405 


from  1907  to  1921 


Country 


Brazil 

ChUe 

Colombia 

Ecuador 

Falkland  U.... 
Britiih  Guiana. 
Dutch  Guiana. . 
French  Guiana. 

Paraguay 

Peru 

Uruguay 

Venezuela 

Aden 

China 

Armenia,  etc . . 
China,  British 
China,  French 
China,German 
Japanese 

Chosen 

British  India 

Straits  Settlements 

Other  British  East  Indies. 

Dutch  East  Indies 

French  Indo  China 

Greece  in  Asia 

Portuguese  E.  Indies 

Hongkong 

Japan 

Hejaz,  Mesopotamia,  etc. . 


1907 


52 
J57,037 

44 
162,905 


1910 


>-Kwantung 


5 
$2,394 

8 
$6,428 

/ 
S625 

/ 
$1,000 


16 

$15,255 


64 

$67,687 

3 

$1,824 

12 

$22,482 

2 

$2,168 


4 
$5,952 


Listed  separa 


45 

$26,067 

9 

$4,754 


Persia 

Russia  in  Asu.  . 

Siam 

Turkey  in  Asia. 
Other  ^sia 


Australia 

New  Zealand 

Other  British  Oceania . 

French  Oceania 

Other  Oceania      

Philippine  Is 

Abyssinia 

Belgian  Congo 

British  W.  Africa 

British  S.  Africa 

British  E.  Africa 

Canary  Is 

French  Africa 

Kamerun,  etc 

Italian  Africa 

Liberia 

Madagascar 

Morocco 

Portuguese  Africa .... 

Spanish  Africa 

Egyp* 


67 

$36,629 


9 

$7,372 

15 

$19,242 


2 
$1,884 

4 
$1,569 


62 

$57,731 

»      69 

$120,533 


2 
$1,205 


2 
$1,817 


/ 

$950 


Totals 


/ 

$2,110 


2 

$887 


2,862 
$4,890,886 


/ 

$1,200 

4 

$5,004 

20 

$23,666 


1912 


554 

$662,883 
30 

$39,873 
42 

$35,386 
21 

$20,578 


1913 


20 
$17,306 


/ 

$580 


8 
$13,785 


tely  prior  t 


$5,100 


$10,270 

26 

$22,372 

21 

$20,955 

4 

$2,875 

33 

$21,768 


2 

$3,788 

12 

$26,759 


$1 


3 
760 

4 
$6,407 

/ 
$1,200 


437 

$268,274 

77 

$55,236 


/ 
$900 


130 

$175,626 


75 

$61,185 

II 

$10,463 

/ 

$850 

II 

$18,188 


13 

$10,833 

177 

$235,097 

26 

$28,180 


78 
$98,730 


0  1918,  as 


/ 

$850 


253 

$203,740 

120 

$86,668 

25 

$20,882 

no 

$70,055 


987 

$1,035,247 

78 

$109,982 

no 

$113,334 

74 

$55,372 


18 

$14,313 


/ 

$558 


1914 


299 

$264,992 

195 

$160,194 

9 

$69,620 

21 

$21,229 


16 

$11,364 

7 

$3,948 


70 

$55,646 

209 

$273,253 

104 

$109,499 

15 

$7,998 

89 

$90,459 


Kwantung 


7 

$6,095 

439 

$355,573 

387 

$319,247 

39 

$31,245 

278 

$198,378 


4 

$2,740 

.     118 

$143,619 


13 

$8,933 
/ 

$650 


2,597 

$2,260,320 

953 

$946,736 

75 

$73,932 

3 

$2,920 


401 
$557,308 


7 
$5,302 


/ 

$998 


331 

$306,606 

22 

$14,998 

3 

$2,066 

30 

$20,164 


16 

$13,096 


7 

,673 
312 
$364,507 


$6, 


$1, 


/ 

.160 

56 

$35,934 
/ 

$824 


I  2,083 

$1,896,990 

958 

$990,837 

3 

$2,396 

II 

$14,005 

/ 

$350 

517 

$577,040 


36 

[$31,362 

183 

$167,269 

126 

$102,073 

28 

$20,990 

144 

$143,619 


1915 


81 

$52,939 

120 

$64,327 

39 
$34,956 

20 
$11,233 


1916 


45 

$24,311 

9 

$4,492 


thereafter. 


$1,795 

437 

$379,954 

262 

$216,659 

82 

$73,175 

290 

$208,722 


II 

$13,043 

96 

$100,995 


12 

$14,998 

37 

$26,219 

7 

$5,662 


3,099 

$2,615,896 

1,065 

$974,708 

9 

$6,014 

46 

$45,184 


4 

$2,688 

1.279 

$1,157,895 

14 

$12,802 

10 

$6,426 

10 

$7,297 

5 

$3,175 


/ 

$805 


20 

$16,102 


6,926 
$9,548,700 


5 

$2,872 


21.757 
$21,550,139 


16 

$10,156 


614 
$697,175 


32 
$18,319 
1.618 
$1,437,883 
49 
$34,430 
15 
$6,956 
19 
$17,273 
19 
$14,136 


63 

$29,497 

24 

$21,563 


22 

$11,437 


24,293         28,306 
$24,275.796l$25,392.963 


5 

$2,308 

24 

$20,658 

45 

$25,706 

227 

$143,086 

9 

$6,706 

►  .    122 

$119,635 


2 

$1,800 

315 

$274,680 

77 

$70,210 

25 

$20,208 

105 

$87,306 


272 

$157,968 

826 

$530,211 

91 

$58,525 

62 

$44,396 


1917 


73 

$33,933 

15 

$7,181 

/ 

$1,000 

6 

$2,250 

59 

$40,388 

285 

$150,540 

518 

$314,156 

16 

$9,166 

264 

$191,932 


2 

$1,475 

28 

$29,210 


$1 


551 

,477,809 

13 

$10,317 

I 

$1,000 


2,169 

$1,768,479 

938 

$784,206 

2 

$2,081 

8 

$7,482 

/ 

$5,000 

407 

$425,001 


42 

$20,899 

695 

$731,278 

120 

$75,188 

27 

$12,015 


7 

$4,865 


25 

$10,847 

6 

$7,301 


/ 

$695 


7 

$4,780 

2,289 

$1,638,262 

376 

$239,715 

239^ 

$168,685 

1.064 


8 


873 

$523,383 

2.587 

$1,821,842 

173 

$118.9.37 

137 

$106,478 


1918 


146 

$65,989 

23 

$11,797 

/ 

$498 

40 

$20,192 

400 

$295,558 

1,165 

$612,838 

542 

$327,507 

10 

$7,968 

509 

$383,371 


$1 


20 
$9,325 


33  10 

$17,796  $7,321 

5  2 

$3,832  $1,300 

3,603  73 

$2,644,085  $53,428 

855  ■           287 

$585,820  $202,221 

110  II 

$80,033  $17,740 

'  3,206  1,272 

$753,128  $2,642,330  $1,302,800 

18  18 

$17,967  $21,175 


$3,033 


15 

$10,858 

f'        153 

$120,061 


683 

$529,385 

41 

$32,082 


5,335 

$4,147,302 

2,672 

$2,055,843 

28 

$18,227 

92 

$56,789 

7 

$3,208 

861 

$859,450 


63 

$35,361 

2,859 

$2,040,977 

237 

$137,245 

51 

$32,935 

2 

$1,155 

20 

$7,760 


7 

$2,532 
52 

$20,574 
56 

$38,510 


25 
$18,352 


23,880         56,234 
$21,113,953  $40,660,263 


1.575 

$1,000,011 

3,399 

$3,576,511 

164 

$121,422 

142 

$130,086 


Juy  II  (o 
Dec.  31 

I91S 


1919 


1920 


1921 


Total 


I 


442 

$424,317 

673 

$1,009,964 

30 

$27,542 

22 

$29,471 


180 

$100,546 

16 

$17,775 

8 

$3,632 

13 

$5,025 

784 

$913,669 

2.232 

177,463 

160 

$97,485 

8 

$6,879 

833 

$818,659 


6 

$3,000 

2 

$2,017 


38 

$35,255 

652 

$481,748 


1,072 

$1,324,060 

31 

$15,915 


5,055 

$3,792,571 

3,554 

$2,558,118 

19 

$11,062 

22 

$12,330 

12 

$5,847 

1,019 

$686,731 


240 

$144,838 

3,423 

$2,378,380 

94 

$55,681 

31 

$24,525 

41 

$13,315 


3 

$1,200 

/ 

$975 

/ 

$808 

87 

$39,670 

7 

$5,429 


38 
$22,113 


117 

$91,228 
2,139 
$2,040,897 


2 

$1,048 

5 

$8,425 

65 

$60,220 


18 
$18,472 


/ 

$318 


257 

$395,253 

418 

$307,221 

38 

$56,021 


409 

$402,275 


38 

$29,335 

3 

$2,295 

27 

$42,756 

49 

$53,934 


$1 


1,078 

,359.811 

12 

$18,069 


3.273 

$2,580,304 

454 

$700,997 

253 

$298,383 

84 

$111,031 

4 

$5,788 

49 

$39,369 

7 

$3,872 

3 

$2,167 

13 

$5,780 

599 

$662,528 

1.844 

$1,757,623 

293 

$300,888 

29 

$25,197 

1.158 

$1,414,844 


6.251 

$6,761,382 

797 

$992,. 539 

962 

$1,247,976 

201 

$288,884 


86 
$86,006 
1,514 
$1,608,516 


8 

$4,625 

3 

$11,734 

27 

$22,005 

6 

$3,965 


4.307  1.582 

$3.410,557i$l,492,899 


1.818 
$1,453,311 
30 
$20,863 
12 
$7,612 
12 
$11,029 
1.714 
$1,373,204 


202 

$115,772 

2.142 

$1,706,136 

112 

$75,778 

15 

$5,378 

121 

$50,550 


12 

$4,220 

2 

$1,659 

35 

$17,718 

9 

$9,673 


.      21 
$17,300 


639 

$607,807 

7 

$5,955 

3 

$3,368 

7 

$4,935 

603 

$616,437 


43 

$37,351 

541 

$530,951 

14 

$14,445 


89 
$52,757 


12 

$8,598 


6 

$20,850 


36 

$28,995 

II 

$9,272 

2,624 

$2,891,943 

499 

$572,320 

102 

$114,609 

1,820 

$2,369,241 

37 

$43,918 


144 

$188,121 

2,805 

$2,890,034 


214 

$341,191 

2,796 

$2,983,137 


$2. 


4 

.275 

49 

$52,145 

71 

$70,210 

119 

$116,347 


3.905 

$4,016,751 
2.959 
$3,314,891 
23 
$17,264 
II 
118 
8 
$6,285 
2.381 
$2,629,348 


$11. 


357 

$393,405 

3.019 

$3,462,330 

82 

$80,954 

6 

$10,162 

198 

$144,023 

7 

$3,721 


237 

$162,016 

18 

$16,636 


230 
$165,244 


64.808        52.312         14.345        67.145       142.508        30.959       553.799 
$48,612,632  $45,331,366  $15.698.106  $73.700.527  $165,255,921  $32,583,675  $551,644,708 


130 

$92,665 

10 

$12,706 

3 

$5,264 

102 

$64,967 

1,297 

$1,249,546 

4.090 

$4,055,458 

883 

$821,490 

52 

$50,387 

1.774 

$2,356,699 


28S 

$418,834' 

99 

$142,288 

122 

$144,751 

28 

$39,461 


62 
$68,491 


595 

$311,457 

12.014 

$13,865,679 

2.334 

$2,638,794 

490 

$540,146 

4.765 

$6,500,062 

537 

$568,961 


134 

$76,718 

76 

$124,235 

82 

$92,457 

1.214 

$930,661 


10 

$8,498 

II 

$8,260 

I 

$1,000 

/ 

$1,200 

76 

$185,362 

164 

$297,382 

275 

$273,425 

12 

$10,518 

499 

$532,803 

12 

$4,519 

6 

$19,807 


$1 

$909 

$149 

$96 

$1,061 

$40 

$6 


4 

,871 
820 
,609 
105 
,013 

41 
,251 
675 
,059 

32 

258 

9 

502 


$125 

/ 

$983 

$34 

$18 


76 
,143 
.281 
,542 

69 
.964 

37 
,923 


$73 

$277 


63 
,498 
577 
,746 


15.268 

$14;i.56,.322 

9.338 

$9,241,204 

2.09) 

$2,309,369 

822 

$866,455 

4 

$5,788 

717 

$439,000 

98 

ro,o3i 

20 

$15,017 

187 

$105,879 

3,641 

$3,886,878 

10,941 

$9,250,082 

3.193 

$2,574,810 

180 

$146,597 

5.956 

$6,633,167 

12 

$4,519 

74 

$91,298 

22 

$11,342 


119 

$89,397 

642 

$358,075 

23.133 

$23,453,859 

5.447 

$5,213,925 

1.182 

$1,175,764 

14.985 

$16,766,366 

662 

$713,381 

9 

$6,502 


1.558 

$1,553,898 


$875, 
$11, 
$10, 
$10, 

$476, 


8  882  3 

$9.936!869  $3,065! 

6.671 

$8,190,277 

32 

$34,670 

13 

$14,255 

22 

$16,165 

3.452 

$3,932,108 

5 

$2,416 

24 

$16,325 

753 

$913,814 

6.688 

$7,795,194 

373 

$432,819 

150 

$196,216 

369 

$301,720 

44 

$27,976 

5 

$3,075 

/ 

$1,205 

3 

$3,000 

364 

$340,490 

244 

$282,203 


020 
909 
691 


730 

$916,210 

11.995 

$11,873,426 

69 

$34,964 

185 

$103,589 

2.457 

$3,547,595 

518 

$465,265 

1,731 

$1,346,607 


43.793 

$39,760,261 

23.596 

552  r23,425,977 


// 
018' 

10 
643 

14 
245 
467 
484 


$9 

$77 

$687 

$133 

$55 

$69, 

$4 


15 

198 
73 

890 
596 
738 
112 
866 

67 
0 

94 

718 

6 

690 


$61 
$23 


$6 
$135 


80 
485 

31 
562 
2 
950 
212 
365 


257 

$227,896 

232 

$186,606 

84 

$63,064 

12.917 

$13,432,035 

5 

$2,416 

59 

$25,523 

1.809 

$1,760,337 

23.431 

$22,448,403 

1.247 

$1,085,582 

579 

$355,836 

I.OIO 

$718,935 

108 

$66,323 

8 

$4,275 

15 

$7,205 

13 

$7,999 

943 

$682,297 

454 

$452,754 

2 

$6,950 

2,143 

$1,975,064 


406 
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Truck  Exports 


Country 

1913 

1914 

1915 

1916 

1917 

1918 

July  1  to 

Dec.  31, 

1918 

1919 

1920 

1921 

Total 

2 
$3,595 

3 
$7,455 

10 

$18,500 

3 

$3,816 

138 

$307,778 

3 
$1,348 

; 

$3,650 

195 

$209,985 

4 

$9,723 

296 

$615,448 

104 

$212,594 

135 

$434,943 

47 

$41,958 

3 

$4,756 

71 

$110,773 

1 

$3,164 

38 

$22,321 

37 

$67,775 

9 

$11,557 

528 

$593,491 

829 

$1,434,715 

22 

$35,473 

156 

$284,197 

75 

$89,370 

104 

$59,535 

1 

$520 

3 

$1,369 

169 

$77,756 

19 

$31,418 

7 

$8  835 

100 
$365,000 

602 

$960,519 

2 
$1,528 

3 
$2,120 

e 

$11,251 

44 
$25,033 

41 
$36,413 

58 
$81,414 

2 
$3,800 

643 

$1,339,380 

10 

$12,783 

3.521 

$15,143,226 

18 

$33,375 

6 

$6,000 

10 

$14,991 

1 

$535 

/  105 

$2,136,983 

120 

$231,377 

6 

$10,709 

4 

$4,029 

2 

$5,070 

24 

$18,462 

4,990 

$13,523,843 

4 

$2,800 

5,681 
$17,709,579 

4,264 
$13,854,903 

2,754 
$10,001,626 

2,025 
$8,011,335 

23,388 
$78,710,225 

80 

$67,784 
SO 

27 
$58,325 

14 
$32,000 

nikraltar                                             

$63,081 

340 

$782,871 

/ 

/ 

$1,176 

$1,800 

142 
$426,570 

45 
$98,815 

3 
$2,000 

37 
$80,891 

26 
$28,846 

^ 



$3  164 

1 

$2,245 

52 

$28,055 

26 

•$21,661 

7 

$24,310 

65 

$46,227 

196 

$392,275 

Italy                             

$1,229 
1 

$8,000 

5 
$14,655 

65 
$159,775 

26 
$87,577 

S 

$899 

4 

$1,666 

300 

$207,932 

20 

$28,461 

28 

$61,368 

/ 

$3,650 

16 

$25,102 

32 

$25,100 

IS 

$13,223 

1,048 

$1,270,307 

2,037 

$3,955,412 

50 

2 
$4,489 

S 
$2,200 

$1,452 

2 

$3,852 

9 

$19,069 

3 

$4,689 

60 

$93,797 

81 

$121,480 

36 

$55,305 

162 

$226,741 

122 

$294,772 

8/5 

$1,787,473 

40 
$133,227 

83 
$212,574 

$96,841 

6S9' 

$1,630,323 

216 

Portugal                 

1 

$1,400 

12 

$12,000 

13 

$34,163 

8 
$12,075 

6 
$10,291 

295 
$1,117,681 

21 
$45,087 

12 
$36,914 

10 
$42,300 

30 

$76,728 

114 

$94,951 

S 

$2,503 

4 

$5,700 

209 

$409,493 

211 

$444,695 

go 

"$46;  044 

82 

$118,005 

$221,423 

8,452: 

$27,329,046 

34 

2 
$5,322 

2,251 

$7,666,883 

10 

$6,300 

1 

$1,800 

10 

$17,600 

3,909 

$12,544,258 

20 

$65,000 

30 

$57,277 

19 

$29,050 

1,733 
$5,428,979 

406 
$1,562,303 

$77,000 
943 

$1,400 

29 

$55,808 

6 

$10,879 

46 

$97,910 

7 

$10,360 

33 
$87,180 

667 

$1,004,833 

821 

$1,416,124 

78 

$49,767 

120 

$165,400 

27 

$49,592 

64 

$133,690 

9 

$14,929 

6 

$16,715 

/ 

$600 

272 

$423,020 

5 

$7,290 

$1  765  293 

1 
$900 

1,139 

$2,063,298 
1*.0 

$104,740 
210 

1 
$2,000 

2 
$8,009 

$310,129 
I 

$600 

m 

$119,468 

203 
$189,099 

5,306 

$14,042,325 

4 

$11,250 

1 

$7,033 

8,268 

$18,723,403 

22J, 

$271,745 

8 

$39,776 

6,525 
$17,061,105 

4,086 

$13,438,981 

447 

$1,203,328 

830 
$2,456,993 

890 

$1,342,575 

2 

$1,779 

15 

$19,948 

4.996 

$7,148,880 

162 

$183,955 

45 

$40,555 

3 

$1,511 

32,S78 
$74,945,849 

$1,679  347 

Scotland    

S 
$4,276 

71 

$111  588 

S 

$1,430 

S 

$4,571 

S 

$709 

1,1U 

$1,795,129 

13 

$24,920 

7 

$5,920 

6 

$15,555 

6 

$14,200 

71 

$98,790 

1 

$3,166 

B 

$2,941 

g 

$4,571 

2 

$3,700 

1,108 

$1,381,542 

S 

$10,245 

3 

$5,512 

6 

$3,373 

1 

$2,509 

47 

$47,859 

4 

$14,811 

$834 

895 

$1,192,833 

SO 

$14,442 

2,149 

$4,187,597 

14 
$22,553 

S5 
$38,105 

19 
$20,770 

23 
$32,253 

68 
$56,127 

4S 
$118,585 

S6 

$19,685 

Canada       

489 

$1,004,237 

2 

.$3,463 

247 

$474,724 

8 

$10,571 

306 
$705,213 

$4,165 

387 
724,827 

636 

$945,047 

1 

$900 

4 

$4,323 

4 
$4,094 

1,868 
$2,896,325 

$504 

10 

$16,761 

7 

$9,589 

11 

$16,026 

38 

$30,148 

4 

$8,897 

9,S19 
$15,307  464 

4e 

$77,321 
51 

roitta  Rica                          

2 

$4,916 

6 

$14,540 

/ 

$2,500 

32 

$55,171 

1 

$1,300 

$75,537 

$3,000 

6 
$12,500 

55 

$83,421 

S 

$5,742 

16 

$20,504 

1 

$175 

4S 

$73,230 

6 
$7,243 

6 
$12,010 

75 

$97,970 

1 

$868 

368 

$425,822 



54 

$147  802 

IS 

$17,509 

"hi 

$100,500 

35 
$83,36? 

8 
$14,492 

218 
$198,151 

S65 
$525,664 

201 
$260,968 

938 

$1,205,664 

6 

$6,000 

10 

$23,306 

16 

$14,394 

S6 

$12,828 

69 

$86,479 

S5 

$14,301 

916 

$1,956,509 

/ 

$3,350 

3 

$3,095 

68 

$77,085 

8 

$6,798 

48 

$75,953 

146 

$291,430 

1,S81 
$1,973,994 

is 

$54,907 

68 

$52,148 

S15 

$313,578 

SOS 

$271,451 

66 

$38,168 

1,963 

$4,937,281 

8 

$16,789 

18 

$8,542 

71 

$55,607 

S7 

$51,358 

SIS 

$226,982 

S6S 

$825,333 

1,482 
$1,554,554 

4,691 
$5,934,859 

e 

$6,000 

4 
$8,845 

$1,221 

$750 

$1,692 

1 

$2,675 

1 

$1,506 

6 

8.285 

2 

$5,722 

/ 

$500 

397 

$722,519 

s 

$7,250 

2 

$3,400 

10 

$6,775 

14 

$18,361 

28 

$89,914 

654 

$1,130,982 

S 

$2,845 

6 
$2,997 

$11,792 

2 

$800 

7 

$15,089 

4 

$3,304 

279 

$539,070 

3 

$6,275 

3 

$1,800 

43 

$51,469 

68 

$61,630 

SS 

$17,626 

S83 

$366,710 

7 

$5,701 

6 

$3,720 

IS 

$7,940 

14 

$6,281 

18 

$52,473 

24 

$70,111 

40 
$109  918 

84 

Barbados             

$85,040 

4 
$9,234 

3 
$9,250 

1 
$2,000 

$33.56{j 

3 
$7,292 

9 
$18,524 

2 

$1,974 

6 

$11,327 

117 

$176,647 

SSI 
$468,035 

1365 

Trinidad  and  TabaEo        

$462  706 

149 

1 

$175,140 

Cuba       

14 

$23,639 

/ 

$4,250 

21 
$34,607 

4,65t 
$9,920,464 

Id 

Virgin  Islands  o(  United  States 

$32,935 
SI 

1 
$595 

/ 
$1,463 

S 
$3,975 

0 

$2,095 

7 

$13,305 

$1,324 

es 

$23,640 

141 

$146,255 

Dutch  West  Indies      

$19,510 

I 
$2,310 

S6 
$49,626 

;/ 

$10,578 
SI 

$13,323 
61 

$60,124 

S 
$3,650 

S 
$1,200 

8 
$11,597 

3 
$4,094 

ISO 

French  West  Indies 

$213,498 

S 

$5,553 

/ 

$1,858 

55 

$78,000 

67 

HaiU 

$83,092 

1 

$1,800 

48 

$65,225 

S 
$3,372 

3 
$2,910 

4 

$5,173 

46 

$33,003 

SSS 
$416,171 

Argentina 

847 
$1,566,545 

I 
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from  1913  to  1921 


Country 

1913 

1914 

1915 

1916 

1917 

1918 

July  1  lo 

Dec.  31, 

1918 

1919 

1920 

1921 

Total 

SO 

$48,590 

14 

$8,300 

69 

$160,696 

S 

$4,998 

1 

$2,050 

14 

$24,958 

S4 

$31,133 

S20 

$282,638 

3 

$7,100 

3 

$6,876 

IS 

$38,716 

SI 

$19,167 

85 

$136,376 

i 

$3,285 

4 

6,520 

8 

$12,376 

SCO 

$199,738 

88 

$131,055 

38 

$39,341 

6 

6,865 

IS 

$21,895 

1,640 

$1,191,577 

S99 

$326,216 

n6 

$291,410 

4B 

$85,895 

$7 

$146,535 

1,996 

$1,922,743 

8SS 

$1.158,»26 

S9S 

$421,159 

8S 

$155,419 

1 

$545 

;73 

$114,900 

9 
$6,654 

Bolivia 

Brazil 

38 
$75,073 

IS 

$20,448 

I 

$10,743 

3 
$2,861 

11 

$19,635 

17 

46,566 

4 

$1,236 

S 

$3,378 

tos 

$354,810 

46 

$64,636 

S6 

$66,440 

SO 

$41,818 

/ 

$W5 

5 

$7,686 

Chili 

3 
$6,112 

1 
$2,017 

1 
$1,237 

£cuador 

FalUaDd  Islands 

1 
$900 

$1,529 

7 
$5,100 

1 
$2,600 

1 
$1,000 

S6 
$24,119 

I 
$506 

$2,061 

207 

$215,175 

68 

$79,196 

41 

$24,579 

/ 

$922 

«73 

$596,715 

4 

$6,335 

ISS 

$72,966 

6 

$4,111 

/ 

$3,061 

9O0 

$775,398 

lis 

$113,479 

186 

$144,308 

S 

$7,188 

S81 

$464,785 

I 

$1,763 

British  Guiana 

$1,037 

Dutch  Guiana 

French  Guiana 

$5,122 

1,319 

$1,438,494 

S94 

$279,597 

S16 

$313,522 

3 

$8,110 

7H 

$1,356,602 

6 

$8,098 

14 

$28,886 

e 

$10,156 

t,S91 

$4,551,681 

82S 

$1,530,519 

139 

$261,990 

S,267 

$5,258,193 

170 

$147,852 

5,30: 

$86i 

li 

$28,22S 

2 
$3,484 

6 
$5,830 

2 
$5,818 

6 
$13,029 

25 

48.776 

4 

$10,437 

14 

$28,502 

73 
$155,834 

16 
$15,809 

16 
$12,410 

5S 

$139,295 

2 

$2,000 

S 

$2,200 

6S 
$89,401 

81 
$32,713 

IS 
$18,911 

Peru 

7 

$19,280 

■S3 

$34,291 

Venezuela 

,  ,  , 

3 

$7,164 

Aden 

? 
$12,70C 

39 
$89,799 

9 
$14,287 

2S 
$26,236 

31 
$46,595 

71 
$105,485 



/ 
$2,451 

IS 
$26,435 

Kwantung 

$3,500 

3 

$5,027 

135 

$208,067 

17 

$25,169 

20 

$27,841 

58 

$82,586 

S 

$1,629 

// 

$20,275 

70 

$113,554 

3 

$7,138 

68 

$162,749 

2 

$3,500 

Chosen 

7 
$12,091 

7 
814,381 

7 
$8,680 

126 

$205,023 

57 

$61,881 

26 

$38,970 

108 

$137,609 

$2,118 

u 

$61,425 

seo 

$563,339 

116 

$229,624 

16 

$27,700 

324 

$689,225 

16 

$11,556 

i,eis 

$3,262,328 

UT 

$857,410 

69 

$152,849 

1,181 

$2,920,663 

141 

$117,984 

ISS 

$269,760 

6S 

$158,487 

$4,192 

368 

$922,997 

8 

$7,522 

t 

$734 

14 

$10,663 

S9 

$80,^50 

781 

$634,867 

11 

$11,194 

2 
$5,588 

$3,300 

11 

$9,567 

Other  British  East  Indies 

Dutch  East  Indies 

2 
$4,840 

7 
$14,232 

139 

$313,725 

3 

$7,290 

French  Indo  China 

Greece  in  Asia 

$734 

^4 

$10,663 

94 

$184,329 

S,9S5 

$5,027,323 

11 

Hejaz,  Arabia,  etc 

1 

$780 

; 

$3,382 

3 

$6,304 

15 

$14,528 

8 

$5,371 

279 

$317,787 

8 

$10,500 

381 

$636,692 

19 

$25,547 

1,143 

$1,736,439 

S6 

$55,377 

1,S33 

$1,590,760 

Hongkong 

Japan 

21 
$32,770 

1 
$900 

70 
$59,198 

Palestine  and  Syria 

$11,194 

Si 

4 
$2,712 

SO 

$10,601 

9 

$18,491 

$8,965 

9S 

$126,775 

98S 

$1,439,774 

6SS 

$1,156,310 

6 

$6,250 

4 

$9,858 

9 

$4,706 

1,155 

$1,818,221 

Persia 

$13,313 

696 
$1,903,221 

1,170 
$3,546,435 

$7,036 

515 

$1,662,144 

8 

$6,700 

2 

$1,143 

194 

$237,159 

75 

$119,833 

/ 

$1,688 

2 

$2,750 

3 

$2,377 

53 

$57,457 

15 
$18,200 

$4,867 

SI 

$41,482 

8 

$12,411 

14 

$27,695 

418 

$565,406 

S25 

$501,488 

9 

$9,779 

$600 

8 

$7,020 

516 

$798,540 

$7,189,973 

6 
$4,535 

Siam 

$44,514 

$1,354 

32 
$37,378 

S9 
$61,599 

5 
$26,282 

67 
$84,142 

20 
$31,575 

41 

$62,627 

730 

$1,194,900 

157 

$331,895 

/ 

$2,168 

Turkey  in  Asia 

$245,876 

S,749 

$4,066,996 

$2,559,206 

Australia 

17 

$23,020 

1 

$1,201 

201 

$295,538 

93 

$149,848 

2 

$2,612 

1 

$860 

1 

$1,530 

58 

$88,286 

109 

$163,405 

74 

$145,764 

2 

$2,404 

5 

$6,480 

$5,518 

163 
$215,106 

15 
$26,274 

52 
$59,690 

New  Zealand 

Other  British  Oceania 

$24,901 

90 

2 
$3,400 

4 
$7,625 

/ 

$1,000 

2 

$2,213 

3S 

$56,815 

$32  573 

1 

$500 

SSi 

$221,650 

S8 

Other  Oceania 

$33,864 

t.319 

$3,475,821 

43 
$92,809 

38 
$64,805 

27 
$62,132 

Abyssinia 

3 

13 

35 

$20.43o 

33 

$49,109 

5* 

$104,544 

i 

$6,000 

18 

$16,539 

11 

$5,632 

5 

$1,944 

51 

Belgian  Kongo 

$20  435 

1 

$1,260 

12 

$11,539 

7 

$13,173 

36 

$51,519 

115 

$124,574 

34 

$82,957 

57 

$20,136 

70 

$107,085 

) 

$787 

13 
$15,097 

23 
$26,750 

215 

$254,836 

57 

$102,992 

6 

$5,010 

5 

$4,312 

u 

$17,157 

7 

$3,544 

ISO 

$1,137,335 

S44 

$425,129 

8 

$17,338 

// 

$32,311 

SS9 

$355,125 

SI 

$20,736 

6 

$11  500 

g 

$1,156 

1  I'^l 

British  West  Africa 

$1,615,520 

560 

$965,271 

17 

British  South  Africa 

11 
$9,476 

15 
$40,280 

British  East  Africa 

$29,135 

1 
$1,203 

$575 

36 

$54,940 

$858 

18 
$12,963 

11 
$9,217 

4S4 

French  Africa 

$430,952 

ss 

Kamerun,  Etc 

$26,224 

0 

Italian  Africa 

$11,500 

* 

Uberia 

$1,156 

Madagascar 

7 
$9,675 

/ 
$2,803 

IS 
$13,410 

$6,408 

44 

$24,376 

34 

$34,950 

/ 

$2,118 

74 

$69,492 

SO 
$9,075 

IS 
$9,484 

84 

Morocco 

$56,536 

$2,604 

/ 
$2,500 

4 
$7,725 

67 

Portuguese  Africa 

$66,474 

; 

Spanish  Africa 

$2,118 

4 
$9,624 

15 
$13,285 

U 
$40,367 

137 

Egypt 

$132,768 

Totals 

993 
$1,737,141 

784 
11,181.611 

13,996 
$39,140,682 

S1,S66 
$56,805,548 

15.977 
$42,343,502 

1S,S00 
$31,874,459 

6,401 
n4, 637,236 

16,585 
135.425.437 

S9,1S6 
$46,775,781 

7,501 
$10,320,704 

ta,8S8 
$280,182,348 
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American  Tractor 


Europe: 

Anslria-Hungary 

Azores,  etc 

Belgium 

Ba'garia 

CzechoslaTakU 

Denmark 

Finland 

France 

Germany 

Greece 

Iceland  and  Faroe  Islands 

Italy 

Netherlands 

Norway 

Poland  and  Danzig 

Portugal 

Roumania 

Russia  in  Europe 

Serbia,  Montenegro,  etc.. . 

Spain 

Sweden 

Switzerland 

Turkey  in  Europe 

Urkaine 

United  Kingdom: 

England 

Scotland 

Ireland 

Jugoslavia 

North  America: 

British  Honduras 

P^rmuda. 

Canada 

Central  American  States: 

Costa  RiC«..>.i;; 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Newfoundl'd  and  Labrador 
West  Indies,  British: 

Barbados 

Jamaica 

Trinidad  and  Tobago. . . 

Other  British 

Cuba 

Dominican  Republic. . . 


Danish  West  Indies  (Vir- 
gin Islands: 

Dutch 

French 

Haiti 


1914 


20 
$58,977 


8 
$9,433 


2 

$4,986 

47 

$121,652 


/ 

$3,683 

/ 

$3,750 


23 

$55,320 

67 

$196,617 


2 
$7,405 


382 
$637,1 §2 


2 
$3,682 

2 
$2,170 


5 

$13,600 


15 
$54,845 


1915 


25 
$100,500 


1916 


1917 


7 

$23,905 


284 
$744,240 


26 
$69,370 


80 

$343,922 

/ 

$1,562 


/ 

$298 


252 
$281,867 


2 
$9,488 


$12,400 


24 
$77,531 


/ 

$1,5.''5 


44 

$84,550 

20 

$27,000 

/ 

$1,050 


641 
$1,843,229 


680\ 
$693,328' 


$8,928 


26 
$41,449 


60 

$13u,309 

/ 

$858 


7 

$9,130 


1918 


/ 

$2,370 


1,201  2,157 

$1,259,232     $2,428,335 


135 

$125,043 

4 

$7,400 

39 

$58,648 


/ 

$495 


136 

$353,666 


53 

$55,169 

6 

$5,304 


2,926 
$4,747,841 


51 

$29,325 


3 
$8,315 


2.909 
$3,047,523 


$2,275 


5 

$7,302 


/ 

$2,800 

59 

$91,902 


179 
$209, i: 

$4,650 


94 

$95,500 


5,406 
$4,742,132 


/ 

$1,093 


20 
$31,239 


366 

$959,424 


12 

$11,728 


/ 
$2,339 


8,862 

$8,807,131 

64 

$105,882 


5,824 
$5,774,288 


$802 


2 

$2,800 

16 

$12,412 


285 
$430,472 


5 

$2,015 

/ 

$230 

/ 

$1,632 

2 

$1,708 

165 

$247,662 

4 

$3,590 


2 
$2,095 

I 
$1,150 


July  I 

to  Dec    31 

191S 


Calendar 
Year 
1919 


$6,800 


555 
$1,036,879 


39 

$16,800 


2,570 
$3,229,190 


105 
$125,890 


8 
$11,030 


232 
$191,710 


899 

$770,715 

5 

$6,800 

4,620 

$5,066,823 

35 

$22,820 

126 

$85,723 

3 

$4,550 

375 

$682,379 

55 

$62,295 

138 

$139,624 


1920 


156 

$128,830 

26 

$27,061 


$52. 


1,029 

$1,524,521 

9 

$52,466 


3,208 
$2,628,569 


39 

,787 

106 

$127,178 

7 

$9,000 

/ 

$584 

182 

$212,985 

275 

$248,134 

21 

$18,078 

20 

$28,564 


192 

$170,374 

29 

$67,823 

2,071 

$1,691,594 

4 

$2,812 

36 

$40,051 

2 

$3,208 

53 

$81,782 

122 

$93,376 

159 

$182,891 

261 

$217,737 

17 

$49,589 

77 

$114,610 

10 

$10,200 


1921 


/ 

$730 

2 

$2,781 

87 

$78,418 

/ 

$440 

/ 

$202 

166 

$164,990 


492 

$553,055 

333 

$438,105 

/ 

$1,625 

$5,021 


428 

$356,674 

I 

$150 

9 

$10,717 


Total  for  All  Tears 


$400 

37 

$36,751 

22 

$36,410 

212 

$234,424 

6 

$19,080 

5 

$13,849 

5 

$5,500 


2,088 

$1,490,515 

/ 

$600 

354 

$209,613 


6,733 
$6,336,233 


977 

$916,324 

31 

$24,967 


7 
$8,622 


9,606 
$8,420,955 


220 

$179,564 

322 

$357,773 

10 

$11,005 


$710 


960 

$867,772 

/ 

$230 


2 

$3,481 

2 

$1,262 

3,286 

$3,087,024 


$1, 


21 

$59,707 

2 

$2,781 

475 

$398,958 

3S 

136,934 

/ 

$202 

1,274 

,148,284 

34 

$74,623 

11,346 

$12,689,223 

87 

$147,434 

304 

$248,791 

5 

$7,758 

8,541 

$8,864,609 

219 

$203,572 

464 

$544,556 

473 

$452,161 

83 

$153,190 

211 

$310,957 

661 

$1,688,327 

21 

$27,584 

970 

$1,031,986 

936 

$1,049,316 

33 

$33,047 

23 

$33,585 

I 

$710 


17,563 

$20,541,255 

107 

$185,707 

405 

$238,938 

7 

$8,622 


6 

$12,094 
2 

$1,262 

32,889 

$30,906,949 


5 
$7,057 

4 
$3,453 

8 
$13,835 

21 

$16,591 

53 

$44,675 

8 

$21,972 

9 

$15,718 

3 

$4,779 

5 

$6,088 

391 

$775,133 

2 

$9,855 

4 

$3,225 

16 

$17,995 

II 

$23,981 

6 

$5,966 

390 

$606,739 

47 

$126,239 

12 
$18,940 

n 

$5,239 
4 

$3,797 
6 

v8,945 

$4,209 

4 

$13,294 

io 

$31,162 

62 

$52,727 

34 

$64,664 

2 

18 

$3,781 

$28,678 

7 

$5,600 
/ 

12 

$15,739 

3 

$5,800 

291 

$326,855 

4 

$15,996 

8 

$6,424 

13 

$16,034 

II 

$15,070 

3 

$2,550 

253 

$345,404 

14 

$14,814 

2 

$2,177 

2 

$704 

8 

$10,065 

13 

$16,146 

44 

$61,312 
10 

$1,400 

$16,088 

113 
$150,585 

257 
$494,898 

1,432 

$11,942,294 

6 

$25,851 

5 

$4,959 

II 

$12,964 

/ 

$1,545 

/ 

$150 

32 

$61,576 

14 

$23,461 

52 
$3,011 

/ 
$1,959 

4 
$2,204 

2 
$1,540 

20 

$16,623 

8 

$7,614 

5 

$8.-49 

/ 

$1,496 

110 

$154,615 

49 

$54,837 

29 

$50,583 

13 

$11,870 

I.22S 

$1,892,838 

81 

$173,612 

3 
$3,525 

69 

$27,653 

4 

$4,188 

3 

$1,953 
9 

$34,490 

17 

$16,317 

25 

$53,326 
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Exports,  1914-1921 


1914 

1915 

1916 

1917 

1918 

Julyl 

to  Dec.  31 

1918 

Calendar 
Year 
1919 

1920 

1921 

Total  for  All  Tears 

South  America) 

73 
$103,915 

4 
$1,828 

IS 

$37,926 

3 
$7,848 

7 

$4,050 

46 

$66,778 

4 

$6,300 

11 

$12,600 

2 

$2,922 

/ 

$4,377 

52i 

$393,807 

7 

$4,950 

96 

$75.0.54 

167 

$169,552 

921 

$721,527 

9 

$3,519 

269 

$308,236 

333 

$304,242 

14 

$34,890 

5 

$6,000 

76 

$96,719 

8 

$19,739 

/ 

$4,814 

2 

$8,0.50 

701 

$552,360 

112 

$100,825 

45 

$57,543 

14 

$29,814 

611 

$622,313 

J 

$17,747 

7/ 

$45,621 

19 

$13,518 

40 

$87,920 

8 

$9,507 

2,212 

$1,959,992 

23 

$32,516 

471 

$474,876 

543 

$523,591 

69 

$143,635 

18 

$22.6.32 

142 

$178,049 

14 

$26,962 

/ 

$4,814 

9 

$16,799 

1,326 

$1.236,5.38 

180 

$155,913 

92 

$172,067 

76 

$47,589 

/ 

Brazil 

6 

$8,326 

4 

$10,540 

/ 

$3,620 

/ 

$2,724 

1 

$1,346 

5 
$3,216 

8 
$7,499 

/ 
$3,175 

4 
$11,600 

16 
$18,296 

12 
$10,728 

Chile 

/ 
$2,100 

5 

$7,125 

32 

$47,820 

2 

$2,536 

Ecuador 

1 
$3,100 

16 

$13,727 

17 

$16,683 

Guiana,  British 

4 
$4,687 

Guiana,  Dutch 

Guiana,  French 

/ 

$1,63; 

$5,86; 

6 
$7,111 

83 
$101,594 

Paraguay 

$3,971 

lb 

$19,508 

154 

$182,418 

7 

$5,495 

3/7 

$314,018 

59 

$46,773 

22 

$26,149 

7 
$13,091 

57 

$56,804 

2 

$2,820 

19 

$76,385 

/ 

$1,288 

/ 

$1,740 

e 

7,479 

Peru 

Uruguay 

3 
$3,763 

3 
$8,237 

4 
$3,396 

Venezuela 

Asia: 

China 

Armenia,  etc 

$1,740 

Hejas,  etc 

7.479 

3 
$2,898 

/ 

$2,670 

14 

$22,271 

2 
$2,600 

Kwantung,  leased  territory 

$8,168 
14 

Chosen 

$22,271 

3 

$4,500 

2 

$16,068 

96 

$140,925 

45 

$53,663 

Palestine  and  Syria 

$4,500 
2 

Persia 

$16.0«8 
524 

East  Indies,  British: 

2 
$4,629 

3 
$1,900 

/ 
$2,842 

$2,063 

2 
$2,318 

105 

$86.; 37 
37 
$26.81 

13 

$8,110 

47 

$68,248 

2 

$1,552 

315 

$294,668 

145 

$207,281 

17 

$11,160 

184 

$352,725 

73 

$58,024 

/ 

$3,303 

146 

$119,000 

British  India 

$533,719 
224 

/ 
$3,000 

Straits  Settlements 

$292,825 
30 

Other 

119  ''70 

5 
$18,217 

3 

$12,421 

5 
$24,400 

2 

$10,241 

/ 

$4,900 

7 

$5,847 

153 

$243,969 

406 

Dutch 

$736,068 
76 

French 

$64,476 
/ 

Hong  Kong 

$3,303 
286 

14 

$20,332 

113 

$305,192 

5 

$15,016 

11 

$13,302 

50 

$172,036 

2 

$7,500 

3 

$8,047 

/ 

$440 

252 
$279,371 

no 

$180,592 

60 

$57,441 

Japan 

$397,127 

lis 

Russia  in  Asia 

$312,692 
21 

12 
$19,588 

25 
$27,868 

600 

$487,152 

322 

$360,734 

3 

$2,040 

6 

$20,019 

20 

$25,288 

228 

$169,973 

108 

$42,880 

Siam 

$47,654 
47 

1 
$2,762 

42 
$71,428 

Turkey  in  Asia 

$56  358 

Oceania,  British: 
Australia 

18 
$37,144 

32 
$37,441 

16 
$16,839 

22 

$25,015 

54 

$57,863 

2 

$2,964 

21 
$19,505 

40 
$46,499 

21 

$24,123 

286 

$181,588 

1.236 
$1  151  15'' 

996 

New  Zealand 

$886  995 

5 

Other  British 

$5,004 

/ 
$614 

/ 

Carman 

$614 

/ 
$1,453 

7 
$9,137 

2 

$1,929 

1,461 

$1,763,878 

3 

French 

$3,382 

3 
$12,992 

2 
$9,560 

13 

$28,107 

52 
$102,408 

687 
$769,045 

/ 
$3,417 

220 
$241,991 

3 
$1,778 

/ 

$351 

22 

$29,933 

19 

$23,604 

9 

$13,853 

58 

$64,215 

/ 

sroo 

/ 

$600 

2,445 

Philippine  Islands 

$2,937,118 

Africa  : 

4 

Belgian  Kongo 

$5,195 

British  A'rica: 

/ 

$4,760 

4 

$11,399 

6 

$30,068 

407 

$413,015 

6/ 

$71,478 

170 

$188,680 

344 

$278,181 

8 

West 

$35,179 

South 

3 
$3,613 

2 

$1,527 

4 
$3,240 

36 

$21,267 

14 

$9,900 

/ 

$300 

7 

$2,185 
7 

$5,250 

325 

$189,392 

15 

$20,849 

29 

$23,249 

363 

$390,261 

8/7 
$683  2S6 

96 

East 

$116,231 

3 

$7,988 

/ 

$2,289 

218 

Egypt 

» 

$235,960 

8 
$8,305 

/ 
$1,124 

732 

French  Africa 

$749,625 

/ 

Kamerum,  etc 

$700 

/ 

Italian,  Africa 

$600 

/ 
$1,180 

3 
$7,144 

/ 
$575 

110 

$71,569 

2 

$6,970 

6 

$8,377 

15 

$30,911 

118 

Morocco 

81.771 

I 
$1,620 

s: 

Portuguese  Africa 

$46,645 

Totals 

721 
$1,416,294 

455 
$983,198 

1,858 
$3,726,496 

7,988 
$10,540,639 

23,560 
$23,995,023 

8,426 
$9,614,479 

20,436 
$20,026,172 

22,481 
$21,965,959 

8,081 
$8,223,672 

94,006 
$100,491,932 

410 
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Tire  Exports,  1911  to  1921 


February  16,  1922 


1911 

1913 

1914 

191S 

1917 

1918 

July  1  to 

Dec.  31. 

1918 

Calendar 
Tear 
1919 

mot 

1921 1 

Totals 
Including 
1912,  1916 

Furope: 

$329 
■■'821 

■"'98 

185! 473 
29,979 

■"537 

'i',295 

■■'693 

'"655 
3,547 
8,335 

i,i64;4i6 

■  ■ "  15 
405,778 

'"955 

951 
1,343 

■5;379 

525 

144,893 

1,227 

11,614 

689 

477 

27,072 

■■■32! 
30 

3.541 

i6',ii2 

262 

2,564 

392 

'"624 

■■'557 
586 
130 

■■■596 

■■■374 
283 
160 
916 
916 

"■997 
i5,3i9 

■■'267 

3,292 
7,078 

'"'36 
90,769 

'siaio 
■"'7i 

$299 

46i!666 

500 

ieieii 

■i',.545 

20,205 

401,196 

'iliso 
■■'424 

456 

■"282 

146 

729 

567 

5.301 

1.125;7i8 

401 

163 

1.324,459 

■"693 

2,793 

2.224 

299 

429 

19,466 

1.705 

203.883 

4,588 

30.004 

16.364 

1,869 

12.322 

540 

2,306 

767 

115 

765 

8,153 

106 

47.537 

2.844 
16.211 

8.459 

■2;726 
63 

"■i'.273 

1,990 

10,703 

■■'622 
152 
240 
882 
1.133 
337 
860 
860 

■"677 
29.975 

■i;334 

58.068 

26.270 

37 

'■■956 
no,  476 

""89 

17.057 

636 

270 

11,009 
138 

15,730 
170 

ii!4i4 

■4 '.585 

5.448 

132.181 

■  "27i 

■■■gis 

'2 '.286 
5,649 

■"157 

211 

1,168 

1.595 

77.537 

i,563;446 

336 

267 

727 

961.937 

'ilees 

6.877 

5.547 

1,392 

180 

18.362 

2,084 

111,948 

4.351 

55,361 

17.023 

2.472 

55.236 

1,739 

2,902 

746 

1,045 

2.336 

21.920 
1,526 
11.839 
iO.636 
18.925 
3,313 

■3[426 
544 

'4 ',8.38 
17.987 
20.439 

55 
28.326 

2;578 
3.555 
7.174 
30 
2,677 
2.677 

18,629 

■  "92 

94.321 

35.695 

432 

396 

7.278 

141,205 

27 ; 696 
642 

■"2O8 

"$i78 

'"iso 

i2;288 

■8^723 
6.090 

'2;686 

ii'.740 

"\,m 

7.394 

■i;434 

■6;486 

2.408 
26,707 

■i;927 

2,655,099 

245 

139 
64 

772.574 

■4 .634 

2.381 

3,406 

3.229 

419 

24.549 

2.617 

106.083 

4.136 

36.887 

22.672 

3.327 

192.355 

577 

3,062 

3,068 

1,527 

526 

34,096 
3,413 
27,425 
21,353 
15,239 
8,620 

■3^884 
308 

■■"ie 

5,253 
11,826 
32,635 

264 
18,971 

"2489 
15,441 
8,595 
1,883 
7,688 
7,688 

■"879 
12,741 

■"742 
4,037 

245.240 

201,379 

164 

■5;262 
250,832 

'ia49 

32,822 
4.833 

""63 
""946 

425; i32 

34! 654 

61 

101.362 

26^326 
11,937 

'9,655 

77,753 
6,347 

2,569!96l 
66,753 

14 

590 

1,485,939 

'8^243 

11,918 
24,545 
19,657 
294 
74,047 
22.530 
257,413 

15,666 

109,048 

45,654 

21,526 

1,019,915 

2,753 
37,441 

7,386 
19,399 

2.287 

1,301.344 

9.187 

606.876 

264,608 

30.298 

13.645 

1,817 

10,171 

2,588 

45 

35 

27.934 

100,427 

128,966 

440 
36.952 

'3.969 
145,820 
142.271 
6,692 
415.742 
415.742 

'3.252 
34,243 

i2i432 
8.547 

783.209 
689.705 

5.008 
518 

8,102 
345.702 

16^967 

391,211 

20.162 

'i'.sie 

420 
174 

"   "92 

■"$72 

66i;648 

"'i29 
2,000 

55; 913 

■■■2i5 
525 

i5;488 

64 '.264 
12.233 

618 ',071 

409 

3.469 

1.766.518 

ii'.3i7 

4.018 

7.089 

19,602 

1,042 

137.609 

22.319 

777,984 

19.391 

109.097 

107,353 

25.901 

1,336.233 

6,939 

61.684 

9.084 

36.474 

13.091 

1,649,840 

20,513 

455,102 

725.876 

54.648 

46.305 

26; 437 
1,918 

167; 236 
224.694 
116,612 

2,536 

53,089 

547 

927 

416,411 

214.887 

52.466 

347.912 

347,912 

■6;4i2 

83.235 

i6'.i79 

819.755 

946,804 

16.124 

5.211 

10,801 

863.727 

33,470 

693,065 

21,849 

■2.399 

$28;7i8 

425 i 146 

""585 

■e^ees 

"41388 

■"2ii 

20.899 
18.825 

78.573 

■2;563 
350,345 

'8 '.952 

4.505 

15,642 

8,813 

2,743 

51,959 

17,036 

566,442 

20.385 

76,099 

49,838 

20,787 

929,796 

6,089 

54,755 

8,190 

32,493 

16,323 

859,259 

22,558 

111,550 

481,919 

20,276 

20,052 

36; 488 

3,385 

75 

264 

156,232 

72,735 

67,565 

48  ",536 

'i',388 
133,146 
352,666 

20,236 

416,036 

1.514 

is! 289 
57,441 

'h\m 

12.444 
1.067 

496,882 

354.715 

617 

6.073 

2.854 

423,568 

25;2i6 

372.606 

165 

■'  isi 

■ ■ ■ses 
'2  legs 

$43,121 
532 '.532 

1,254 '.324 

2-3 '.367 

3.535,178 

33,280 

175 

83.449 

23.961 

226,245 

300 

'■■424 

1.043.981 

845,690 

176,303 

70,785 

1,402 

825.007 

1,373.847 

220,052 

85,334 

1.508.460 

263 

268 

6.663 

1.021,014 

24;3i9 

12.301 
64.981 
35.489 
32.075 

416.637 
95.664 

805.614 

31.026 
156.822 

78.435 

33,700 

2.013.071 

8,679 

121.891 

10,390 
159,176 

60,102 

1,788.147 

24,191 

1.018.055 

795,440 

124.238 

77,189 

46! 637 

3,265 

81 

2,046 

230.812 

645.970 

226,953 

1.847 

254.784 

1.425 

11,538 

557,396 

636.101 

18.477 

686.873 

7,518 

79.334 
422.432 

'i',692 

266.674 

12.239 

12.734 

751.584 

1,023,807 

7,118 

13,516 

8,862 

1,372,544 

122 '.946 

479,934 

32,402 

4,545 

25,881 

28,821 

"  ■  "45 

■■■225 
150 

$224,087 

66,698 

1,280,. 309 

3,570 

154 

959,241 

446,  i. 57 

2,369,018 

578,714 

43,028 

311,079 

2,855 

992,648 

16,674 

72',  669 

1,813,149 

1,430,389 

278,096 

367,321 

590,620 

13,569 

1,925,185 

2,619,103 

628,659 

215,834 

4,178,548 

144,294 

2,220 

593 

6,744 

2,704.230 

20 

31,871 

15,568 
61,776 
26,455 
26,480 
482,641 
98,074 
1,438,777 

31,813 
271,381 
184,000 

83,550 
3,409,986 

21,658 
274,442 

24.137 
103.374 

83.815 

3,126.889 

31,974 

1,965,201 

525,635 

183,859 

52,297 

l68',7i7 

5,518 

420 

1,245 

263,698 

903,687 

285,497 

16.714 

421.364 

3.710 

16.966 

1.096.377 

l.lOr.200 

33,169 

1.712.524 

6.594 

4i;26s 

491,246 

'8 '.661 
17,923 
18.843 
77.202 

1,498.312 

2.255,999 

14.074 

13,719 

5,676 

2.423.198 

2.352 

709,696 

1,778,167 

119,281 

18,326 

143,772 

53,082 

'8 ',125 
2,661 

i4;836 

29,732 

$95 

469 

74,315 

279,370 

4,316 

47,845 

384,358 

13,283 

508 

111,538 

6,991 

25,110 

20.736 

47 

1.416 

11.805 

112,028 

320.256 

32,902 

17,166 

45,892 

3ii',84i 

566,242 

97,376 

44,503 

3.352,008 

4,390 

841 

564 

4,990 

1,041,168 

is '.674 

9.350 
41.686 
23.529 
12.131 
147.056 
50.971 
1,368.253 

32,407 

130.884 

122,641 

19,7.35 

1.372,108 

29,227 

138,811 

17,702 

20,898 

40,153 

837,960 

10,150 

226,694 

112,338 

64,314 

30,044 

486 

21,941 

4,401 

322 

503 

175,879 

157,873 

142,477 

8,459 

126,585 

106 

8.373 

390,931 

111,966 

7,894 

501.798 

3.156 

345 

4,843 

8,736 

48,495 

191,477 

33,966 

3.461 

ii'.833 
62.197 

260.844 

614.703 

13.887 

15,006 

4,921 

656,573 

isi^en 

256,488 

52.916 

24,951 

53,158 

5.742 

■"919 
161 

■2;95i 
1,644 

$271,313 

Azores  and  Madeira  Islands    

77,928 

2,386,045 

Bulgaria              

4,390 

CzechosloTakra        

8,722 

2.556,620 

4,316 

517,539 

France 

8,417,384 

1,193,883 

Gibraltar 

43,840 

546,370 

33,868 

Italy                   

1,752,029 

37,710 

Latvia   

47 

1,416 

Malta.  Gozo  and  Cvorus  Islands 

84,898 

Netherlands t . 

3,027,269 
2,640,339 

310,998 

Portugal                   

518,548 

708,404 

1,388,127 

Spain     

3,214,019 

Sweden                

4,745,739 

946,087 

347,598 

29,047,161 

Scotland                      

333,139 

4,604 

North  America: 

4.095 

British  Honduras      

26.576 

13.707,233 

20 

106.978 

Central  American  States: 

78,593 

236,666 

146.799 

76,080 

1.455.632 

Salvador 

212,844 

6,166,580 

West  Indies,  British: 

172.628 

1.046.836 

677.515 

Other  British  

222.281 

Cuba                      

10.937.218 

Danish  (Virgin  Islands  of  U.  S.) 

79,490 
718.772 

Dutch               

86.060 

375.908 

Haiti 

220,396 

South  America: 

10,129,674 

128.572 

Brazil    

4.940.822 

3,010.069 

573,457 

270,156 

2,303 

277,362 

Dutch                            

22,329 

957 

4.109 

984,120 

Uruffuav        

2,215.232 

Venezuela         

1,105,661 

Asia: 

31,930 

China                           

1,031,917 

7.120 

Chosen  (Korea) 

52.438 

2.880.751 

2,649.160 

160.763 

Dutch  East  Indies    

4.300,483 

1,002,044 

345 

Greece  in  Asia      

4,843 

Heiaz.  Arabia  and  MesoDOlamia 

8,736 

262,417 

Japan            

1,390,414 

Palestine  and  Svria      

33,966 

Persia                                    

12,644 

305,935 

Siam                    

84,686 

Turkev  in  Asia                

157,396 

Oceania,  British: 

5.338,276 

New  Zealand       

7,112.010 

58.335 

French 

54.585 

64,403 

Philippine  Islands    

7,133,981 

2,369 

1.082,544 

South            

4,355.017 

260.570 

Canarv  Islands      

49  960 

224.930 

90 . 695 

Italian  Africa 

174 

Kamerun 

9  044 

2.959 
762 

18.006 
38,950 

Portuguese  Africa 

•Previous  to  1918  listed  as  British.  French  and  . 

a^anesc  Ch 

ina.    tinclu 

des  Casings 

Inner  Tube 

s  and  Solid  ' 

Fires. 

Grand  Total 

$165,865,931 

V 

r 
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Exports 
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American  Exports  to  Noncontiguous    Possessions 


Country 

Alaska     . . . . 

Hawaii    

Porto    Rico. 


AUTOMOBiLES 
1919 


55 

$51,485 

1,382 

$1,456,196 

645 

$854,602 

2,082 

Total    value $2,362,283 


Total    number. 


Country 

Alaska  .... 
Hawaii  .  . . . 
Porto    Rico. 


Total    number. 
Total    value... 


TRUCKS 
1919 

35 

$29,649 

229 

$417,122 

131 

$344,887 

395 
$791,658 


1920 

235 

$303,219 
2,860 

$3,011,547 
1  544 

$2,075'l75 

4,639 
$5,389,941 


1920 

99 

$89,748 

495 

$687,390 

429 

$1,064,207 

1,023 
$1,841,345 


1921 
(11  months) 

63 

$66,542 

2,561 

$2,531,612 

451 

$507,857 

3,075 
$3,106,011 


1921 
(11  months) 

14 

$9,554 

214 

$342,775 

118 

$175,388 

346 
$527,717 


Country 


1917 


Alaska     $35,701 

Hawaii    352,242 

Porto     Rico 205,525 


PARTS 

1918 

1919 

1920 

1921 
(11  mos.) 

$37,C71 

$42,080 

$109,596 

$42,092 

333,720 

329,392 

595,765 

455,893 

241,562 

314,023 

642,422 

273,707 

Total    value $693,468     $612,353     $685,995  $1,347,783     $771,692 


Alaska. 
Hawaii, 


.Tires 
1917... 
1918... 
1919... 


TiRes 

not  separated  from  ether  rubber  goods. 

$997,550 

963,329 

1,135.412 


1920 1,306,980 

1921     (11    months) 1,082,995 

Porto    Rico,   1917 712.052 

1918 812,444 

1919 867,457 

1920 1,396,912 

1921    (11    months) 590,176 


American  Airplane  Exports,  1916-1921 


Countries 

1916 

1917 

1918 

1919 

1920 

1921 

lotals 

2 
$15,000 

2 
$22,000 

2 
$42,600 

4. 

$57,600 

2 

Norway 

$22,000 

3 
$44,239 

4 
$27,775 

\ 

S 

Sweden 

$44,239 

240 

$1,964,094 

4 

$37,980 

12 
$170,954 

2 
$10,000 

258 

England 

$2,172,823 

4 

Spain 

$37,980 

6 

$76,226 

2 

$6,500 

6 

Netherlands 

(  .  .  ■ 

0 

$27,160 

4 
$28,000 

2 
$15,500 

9 
$38,050 

1 
$25,180 

9 
$109,000 

1 

$10,000 

25 

$272,750 

5 
$20,220 

; 

$5,714 

$76,226 

Canada 

16 
$95,046 

102 
$616,068 

8 
$28,200 

; 

$5,000 

15 

$98,165 

/ 

$8,000 

19 

$79,500 

m 

$777,974 

19 

Mexico 

$126,165 

2 
$5,000 

5 

Cuba 

$28,500 

1 
$5,000 

29 

Argentina 

$122,550 

; 

Bolivia 

$25,180 

5 
$20,000 

2 
$34,500 

$18,000 

1 

$10,000 

; 

$4,500 

1 
$1,396 

/ 
$5,000 

2 
$5,000 

16 

Brazil 

$182,896 

5 

Colombia 

$25,000 

2S 

Peru 

$282,250 

5 

China 

$20,220 

2 
$8,400 

7 
$52,520 

2 
$17,000 

S 
$16,880 

1 
$15,000 

14 

Japan 

$98,514 

2 

$20,000 

26 

$92,600 

4 

Australia 

$37,000 

$4,000 

2 
$61,079 

2S 

Philippine  Islands 

$157,679 

; 

$875 

2 

$27,000 

/ 

British  Jamaica 

$875 

12 
$145,000 

14 

Dutch  East  Indies 

.. 

$172,000 

2 

$25,000 

/ 

$1,800 

2 

Nicaragua 

$25,000 

/ 

Hong  Kong 

$1,800 

Totals 

269 
$2,158,395 

135 
$1,001,542 

20 
$206,120 

44 
$215,300 

65 
$598,174 

4S 
$314,940 

581 
$4,494,471 

Parts  o(  Aeroplanes 

$4,843,610 

$3,133,903 

$8,877,977 

$3,249,226 

$554,375 

$157,608 

$20,816,699 

American  Motor  Boat 
Exports 


Ye.\r 

No. 

V.^Lrc 

1914 

400 

$519,584 

1915 

164 

$273,516 

1916 

264 

•   $800,231 

1917 

230 

$917.4.38 

1918 

218 

$2,460,583 

July  1-Dec.  31 
1918 

104 

$2,126,682 

1919 

140 

$358,851 

1920 

298 

$1,008,872 

1921 

171 

$1,007,620 

Total 

1,789 

$9,473,377 

American  Marine  Engine 
Exports 

1914-1921 


Ye.\r 

No. 

V.U.CE 

1914 

11,606 

$1.599,3W 

1915 

5.907 

$753,476 

1916 

8,002 

$3,139,955 

1917 

9,815 

$2,204,114 

1918 

7,225 

$2,553,104 

July  1-Dec.  31 
1918 

2,S14 

$1,496,859 

1919 

10,485 

$5,894,055 

1920 

9.615 

$3,283,032 

1921 

4.016 

$1,406,291 

Total 

69,485 

$22,330,250 

THE  latest  official  statistics  available  concerning  the 
Irish  automotive  trade  are  for  1920.  The  value  of 
automotive  products  imported  by  Ireland  during  1919 
and  1920  were  as  follows: 

1919  1920 

Cars £895,000  £3,600,000 

Motorcycles     83,100  120,000 

These  are  total  figures  and  include  products  which 


came  through  as  well  as  from  England  together  with 
those  which  went  direct  to  Ireland.  The  value  of  direct 
imported  cars  and  chassis  into  Ireland  for  1920  was  as 
follows : 

From 

U.  S.  A £464,519 

Belgium 33,889 

Canada    . 29,332 

Germany     1,488 
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Exports  of  Foreign  Nations  Show 
Scope  of  World  Automotive  Trade 

British,  Canadian,  French,  Italian,  Belgian  and  German  export  figures  are 
presented  here  in  more  detail  than  has  ever  before  been  available.  The 
compilations,  specially  arranged  for  automotive  manufacturers,  help  to 
make  complete  the  picture  of  automotive  commerce  throughout  the  world. 


PERHAPS  the  most  striking  feature  of  the  export  sta- 
tistics of  other  automotive  manufacturing  countries 
is  the  divergence  of  practice  as  regards  the  presenta- 
tion of  export  information.  In  some  instances  such  as 
France,  for  example,  the  figures  are  presented  in  such  a 
way  as  to  mean  almost  nothing  from  a  commercial  point  of 
view.  In  other  cases  the  information  is  not  sufficiently 
segregated  and  classified  to  be  of  maximum  value.  This  is 
probably  due  to  the  fact  that  automotive  exports  have 
not  played  so  important  a  part  in  the  foreign  trade  of 
any  country  as  they  have  in  the  case  of  the  United  States. 
A  study  of  British  and  French  statistics  for  a  period 
of  years,  however,  indicates  that  each  year  more  com- 
plete information  is  being  given.  The  figures  presented 
in  the  accompanying  tables  have  been  specially  compiled 
in  convenient  form  so  that  automotive  manufacturers 
may  be  able  to  analyze  readily  both  the  size,  character 
and  location  of  their  chief  competition. 

British  exports  for  1921  show  that  the  automotive 
trade  in  England  failed  to  hold  up  as  well  from  an  ex- 
port standpoint  as  did  American.  The  British  totals, 
of  course,  do  not  compare  in  volume  with  those  of  the 


United  States,  but  they  have  been  nearly  twice  as  large 
as  those  of  Canada,  viewing  the  figures  in  a  general  way 
for  several  years  back. 

Canadian  exports  took  a  decided  drop  in  every  auto- 
motive line  last  year.  The  1921  figures  are  for  eight 
months  ending  in  November,  the  Canadian  figures  being 
kept  on  a  March  1  to  March  1  fiscal  year  basis.  Thus  the 
column  head  1921  really  consists  chiefly  of  1920  figures. 
Even  though  four  months  are  missing,  the  statistics  in- 
dicate this  drop. 

The  number  of  passenger  cars  exported  from  Canada 
during  the  eight  months  included  in  the  returns,  for  in- 
stance, has  not  reached  a  total  of  half  the  previous  year. 
The  situation  as  regards  truck  exports  is  worse,  as  the 
eight  months'  total  is  only  about  13  per  cent  of  the  previ- 
ous year's  twelve  months'  total.  These  percentages  are 
rather  unfavorable,  but  do  not  by  any  means  indicate  a 
cessation  of  export  activity  in  Canada.  Despite  the  de- 
pression, $4,584,134  worth  of  automotive  products  were 
shipped  out  of  Canada  during  the  eight  months  of  their 
last  fiscal  year. 

A  closer  analysis  of  the  figures  shows  that  a  large 


British  Parts  Exports 


Destination 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

19  IS 

I9I9 

1920 

1921 

Total 

£83,111 
«3,079 

£80,489 
£65,706 

£I4,i72 

£61,485 

£7,556 

£25,135 

£507,516 

£26 

£111,058 

£12,070 

£14,675 

£32,233 

£7.798 

£1,392 

£25,962 

£5.649 

£31.694 

£4,767 

£5,330 

£46,838 

£26.195 

£132,858 

£14,576 

£80,386 

£450,780 

£4,118 

£192.513 

£21,579 
£26,593 
£90,942 
£13,825 
£4,862 
£50,540 
£42,167 
£17,372 
£20,759 
£26,009 
£150.838 

£204.267 

£67.664 

£61.872 

£13 

£67,375 
£37,760 
£21,964 
£95,096 

£510,052 

Rraril                                                                                             .      .      . 

£59,892 

£127,485 

£240,159 
£52,725 
£53,037 

£231,762 
£75,278 
£64,881 

£228,439 
£88,432 
£63,136 

£10,065 

£170,569 
£63.574 
£59,579 

£3,885 

£167.919 

£271,953 

£287,976 

£164,478 

£2.816.647 

£284,153 

Italy                                                      

£1,782 

£91,265 

£95,510 

£78,340 

£809.319 

Japan    (including   Formosa    and    Japanese 

£35,692 

£85.073 

!.«» 

£41,268 

£44,183 

£26,835 

£194,193 

£21,623 

f.\D45 

£15,702 

£11,156 

£141,129 

£53,551 

£32,764 

£177,519 
£25,198 

■■£9'287 

£1,111 
£56,010 

£449,131 

£166,997 

^"     J 

£47,816 

£4,696 

£17,715 

£602 

£72,079 

Tiirl(»« 

£35,569 
£390,312 

£25,526 

£22,540 
£146,675 

£39,604 
£225,406 

£47,171 
£103,488 

£49,249 
£96,844 

£17,826 
£92,622 

£20.448 
£118,958 

£10,922 
£66,348 

JE'4,422 
£42,092 

£279,090 

Other  Foreign  Countries 

£1,480,421 

Totals— Foreign  G>untries 

£705,454 

£825,663 

£624,247 

£664,416 

£334,315 

£535,388 

£663,473 

£298,619 

£915,656 

£1,366,912 

£740,889 

£7,675,032 

Australia 

£84,410 

£103,357 

£118,587 
£15.244 
£84,251 

£139,0.34 
£19,526 
£69,342 

£137,388 
£21,185 
£68,185 

£56,574 
£114.981 

£43,262 
£103,478 

£36,145 
£77,328 

£102,877 

£271,034 

£112.183 

£1,204,851 
£351,742 

£100,828 

£104,517 

£163,434 
£12,053 

£6,354 
£19,058 
£11,421 
£20,415 

£3,173 
£47,520 

£15,265 
£10,283 
£26,271 
£36.718 

£178,670 
£17,854 
£12,503 
£59,033 
£30,026 
£45,247 
£16,151 

£132,492 

£53,706 
£24,920 
£59,832 
£77,734 

£264.670 

£1,033,897 

£29,907 

£36,816 
£38,512 

:;27,093 
t 49,829 

£3,940 
£48,991 

£2,634 
£38,675 

£1,837 
£36,488 

£13,885 
£29,898 

£8,028 
£12,222 

£7,319 
£36.831 

£25,547 
£9,880 

£105,062 

Csn*  of  Good  HoDe                  

£30.302 

£17,396 

£8,492 

£376,674 

£49,475 

£77.884 

M.i-l                                                           

£5,29fi 
£39,435 

£5,188 
£41.945 

£37,127 

£52,847 

£60,517 

£61.257 

£38.136 

£28,518 

£17,129 

£556,627 

Straits    Settlements    and    Dependencies  (in- 

£94,518 

£37,061 

£46,593 

£32,702 

£29,372 

£21.915 

£28.238 

£15,630 

£14,636 

£271.230 

£86.103 

£116.428 

£203,722 

£34,760 

£37.791 

£39,087 

£38.917 

£33,528 

£23.836 

£642.521 

Total — Sritish  Postesslons 

£458,786 

£582.244 

£391,322 

£396.891 

£387,342 

£307,148 

£241,812 

£177.566 

£474,842 

£979,202 

£520,463 

£4,917,618 

Total — Exported  from  United  Kingdom 

£1,164,240 

£1,407,907 

£1.015,569 

£1.061.307 

£721,657 

£842,536 

£905.285 

£476,185 

£1.390,498 

£2,346,114 

£1,261,352 

£12.592,650 

Exports 
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Destination 

1911 

1912 

1913 

1914 

191S 

1916 

1917 

1913 

1919 

1329 

1921 

TeUl 

194 

£96,332 

47 

£18,560 

113 

£41,934 

/3 

£3,382 

82 

£42,736 

20 

£9.480 

33 
£12,976 

53 
£19,990 

81 

£39,704 

34 

£15,576 

50 

£27,516 

307 

£137,459 

247 

£114,095 

91 

£23,642 

198 

£69,005 

42 

£11,884 

126 

£63.380 

43 

£12,841 

80 
£40,222 

51 
£18,007 

m 

£57,547 

44 

£16,588 

76 

£41,464 

420 

[£158,671 

304 

£127,881 

154 

£40,051 

77 

£28,098 

'146 

£30,689 

419 

£87,678 

109 

£28.482 

69 

£26,506 

77 

£30,530 

429 

£114,806 

120 

£33,729 

76 

£59,600 

561 

£172,070 

62 

£26,852 

199 

£44,230 

39 

£14,951 

/ii 

£32,053 

110 

£38.295 

35 

£12,809 

15 

£7,718 

123 

£34,745 

3/2 

£187,525 
60 

£25,421 

64 

£41,339 
463 

£165,166 

23 

£8,355 

4 

£943 

y42 

£30,813 

410 

£190,848 

4 

£1,015 

46 

£12,808 

276 

£194,727 

22 

£11.290 

33 

£23,792 

112 

£36,518 

2 

£2,354 

2 

£965 

lib 

£89,831 

456 

£214,550 

17 

£7,528 

9 

£4,066 

590 

£445,545 

20 

£8,523 

74 

£80,136 

101 

£49,832 

8 

£1,036 

27 

£14,049 

113 

£38,611 

'm 

£33,345 

658 

£423,591 

23 

£12,117 

31 

£37,144 

84 

£40,405 

'  £2;i95 

2,527 

£1,812,131 

6 

£7.307 

5 

£5,250 

96 

£76,034 

19 

£11,304 

177 

£119,629 

3 

£2,138 

/0 

£4,443 

77 

£54,429 

325 

£248.939 

29 

£35,721 

£2,095 

35 

£21,513 

19 

£19,241 

38 

£35,100 

5/ 

£41,469 
29 

£17,284 
22 

£13,894 
8 

£12,720 
70 

£51,979 

54 

£58,042 
98 

£82,991 
78 

£67,922 

207 

£161,687 

148 

£130,198 

67 

£52,378 

9 

£7,905 

99 

£112,574 

93 

£63,721 

/39 

£99,673 

54 

£36,121 

27 

£24,246 

35 

£19,963 

/5 

£20,370 

6 

£10,189 

166 

£159,739 

71 

£53.119 

129 

£103,315 

30 

£41,290 

310 

£238,222 

905 

£445,215 

29 
£28.111 

26 
£27.607 

795 

£357.214 

Brazil  

54S 
£254,590 

Chiiu     fExclusive     of     Hon?     Kons. 

217 

£106,130 

Denmark  (including  Faroe  Is'ands) . . . 
France 

49 
£47,490 

40 
£41.413 

879 

£427,013 

4.675 

£2.330.959 

216 

£71.517 

Japan  (Including  Formosa  and  Japan- 
ese leased  territories  in  China) 

70 

£73.217 

4J6 

£317,477 

455 

£185,962 

174 

Netherlands    

£121,186 

73 

£55,362 

27 

Persia 

£24,246 

JO 

£19,968 

Ronmania 

« 

£5.741 

4 

£9,100 

79 

£92.435 

244 
£94.556 

Rotsia 

2.459 

£1,482,734 

Spain  

625 

£424.191 

100 

£70.403 

151 

£117.209 

United  States  of  America 

26 

£43,963 

1.164 

£883.332 

m 

£414,214 

3.688 

£2,009.683 

Totals  to  Foreign  Countries 

1,027 

£465,645 

1,521 
£627,346 

2,541 
£780,120 

1,607 
£631,104 

1,072 
£511,109 

1,381 
£883,330 

1,127 
£600,298 

2.634 
£1,902,917 

915 
£691,898 

1,780 
£1,543,670 

1,495 
£1.252.409 

17.100 
£9.889.849 

Australia 

1,208 

£433,530 

725 

£276,275 

113 

£67,280 

281 

£99,996 

125 

£48,964 

89 

£36,130 

67 

£24,779 

472 

£193,583 

128 
£47,647 

155 
£53.600 

146 
£56,990 

1,118 

£402,389 

706 

£252,010 

123 

£77,683 

311 

£117,237 

142 

£53,207 

m 

£45,987 

83 

£27,644 

594 

£221,188 

180 
£66,792 

239 
£84,373 

144 
£47,859 

1,055 

£348,017 

1,223 

£379,195 

169 

£91,511 

557 

£172,491 

178 

£57,102 

191 

£64,449 

115 
£31,857 

829 
£245,096 

285 
£87,085 

262 
£83,180 

190 
£56,266 

1,191 

£369,306 

1,121 

£325,777 

94 

£54,531 

321 

£95,168 

156 

£46,975 

76 

£22,883 
100 

£32,563 

907 

£249,924 

165 

£48,664 
149 

£51,333 
167 

£43,998 

430 

£129.344 

718 

£206.061 

7 

£5.925 

117 

£31,503 

62 

£18,869 

'l4 

£3,875 

28 

£6.981 

604 

£154.489 

39 

£10,624 

46 

£13,208 

142 

£37,581 

145 

£42,778 

340 

£106,616 

10 

£7.993 

47 

£10.397 

47 

£15.982 

16 

£3,255 

13 

£3,620 

184 

£51,443 

54 
£15,721 

59 

£13.521 

187 

£43,230 

3 

£9,039 

124 

£69,305 

3 

£1,150 

12 

£3,320 

3 

£1,646 

81 

£16,542 

7 

£1,565 

6 

£1,802 

30 

£8,209 

55 

£14,300 

8 

£1,916 

79 

£13,435 

4 

£733 

74 

£81,306 

3 

£1,800 

/ 

£246 

Y36 

£40,044 

3 

£670 

4 

£1,528 

/ 

£324 

31 

£7,067 

53 

£32,530 

287 

£203,393 

2 

£2,600 

15 

£8,941 

8 

£3,952 

47 

£13,680 

44 

£26,726 

16 

£9,589 

6 

£3,592 

61 

£34,052 

24 

£10,987 

7 

£3,934 

29 

£10,846 

258 

£179,739 

1,570 

£1,132,631 

3 

£2,938 

184 

£105,107 

85 

£45,838 

39 

£14,221 

188 

£150,016 

52 

£41,632 

48 

£32,044 

464 

£297,879 

256 

£183,190 

47 

£30,308 

282 

£178,318 

189 

£144.308 

552 

£540.763 

42 

£58.749 

84 

£53.267 

40 

£24,200 

5.681 

£2.091,713 

British  India 

7.440 
£3,573.332 

Canada  

569 

£372,160 

Cape  ol  Good  Hope 

1.930 
£697,673 

849 
£316,735 

86 

Channel  Islands 

£27,901 

4« 

£35.360 
31 

£27.396 
31 

£23.641 
151 

£99.869 

67 

£53.267 

26 

£19,217 

495 

£268,688 

Federated  Mala;  States 

611 
£257,431 

Natal 

497 
£188,523 

New  Zealand 

4.300 
£1,557,260 

1.253 

£538.177 

Transvaal 

999 

£354,914 

1,397 

£495,590 

3,509 
£1,338,774 

3,756 
£1,396.369 

5,054 
£1,616,249 

4,447 
£1,341,122 

2,207 
£618,360 

1,102 
£314,556 

438 
£142,229 

257 
£133,718 

599 

£364,822 

3.479 

£2.393,861 

2.754 
£2,332,446 

43,207 
£21,882,352 

percentage  of  Canadian  exports  during  the  four  years 
shown  in  the  tables  have  gone  to  British  possessions. 
This  trend  is  even  more  marked  in  an  analysis  of  the 
British  exports,  in  which  it  appears  that  more  than  60 
per  cent  of  Great  Britain's  automotive  export  trade  has 
been  sent  to  its  own  possessions. 

The  Canadian  figures  show  a  remarkable  decrease  in 
parts  exports  to  certain  South  American  countries  dur- 
ing the  last  four  years.  In  1919,  for  instance,  Canada 
exported  $287,478  worth  of  parts  to  the  Argentine,  but 
that  total  had  steadily  decreased  every  year  since,  until 
during  the  eight  months  of  the  present  fiscal  year  it  has 
reached  a  low  point  of  $116. 

The  Italian  figures  show  up  favorably  as  compared 
with  1920.  The  first  six  months  of  1921  were  equal  to 
just  about  half  of  the  1920  total  in  number  of  cars  ex- 
ported. This  would  indicate  that  Italian  exports  for 
1921  held  up  remarkably  well. 


About  the  usual  number  of  Italian  cars  were  sold  in 
the  United  States,  151  having  been  brought  here  during 
the  first  six  months  of  1921.  In  1920  we  took  209  Italian 
cars;  in  1915,  163,  and  in  1914,  217. 

Australia  bought  more  Italian  cars  during  the  first 
six  months  of  last  year  than  during  the  entire  twelve 
months  of  any  previous  year.  Turkey,  on  the  other  hand, 
took  only  eight  Italian  cars  in  half  of  1921,  while  it  ab- 
sorbed 363  during  the  previous  year. 

The  Italian  import  figures  show  that  Italy  has  taken 
only  13  American  cars  in  the  first  half  of  1921,  as  against 
the  151  Italian  cars  bought  by  America.  Taking  the 
1920  totals  into  consideration  as  well,  however,  the  bal- 
ance is  in  favor  of  the  United  States  by  577  to  360. 

The  German  export  figures  are  so  incomplete  as  to  be 
of  little  practical  value.  Through  a  strange  mix-up  in 
the  German  department  which  prepares  these  figures, 
the  data  for  May  to  September,  1921,  is  available,  but 
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Destination 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

Total 

36 

£13,690 

77 

£40,316 

55 

£25,136 



7 

£2,300 

59 

£27,492 

66 

£23,425 

32 

£11,191 

"'l'l'4 

£63,070 

32 

£12,990 

// 

£1,540 

14 

£6,949 

119 

£48,759 

57 

£13,520 

""i'3'4 

£98,351 

25 

£10,767 

8 

£3,752 

7 

£4,359 

137 

£39,997 



81 

£49.577 

""'l'5'4 

£114,147 

26 

£11,382 

■"■585 
£209,860 

65 

£51,410 

104 

£43,167 

'35 

£18,040 

48 

£20,654 

55 

£41,642 

67 

£17,253 

""l'39 
£60,769 



48 

£48,373 

36 

£30,076 

16 

£8,236 

""m 

£95,712 

"391 
£243,844 

5 

£2,850 

6 

£2,717 

19 

£19,209 
43 

£43,324 
19 

£14,784 

34 
£26,328 

24 
£26,871 

23 
£18,989 

91 
£108,348 

19 

£19,20» 
557 

£226.271 

83 

£59,160 

5 

£4,295 

4 
£3,707 

25 

£35,809 

8 

£8,257 

3Z 

£27  336 

China    (ezclusWe  of   Hong   Kong    Macao 

38 

£30,035' 

24 

Cuba 

£26  871 

43 
£35,031 

31 
£14,618 

2 

£385 

72 

£90,691 

68 

Denmark  (including  Faroe  Isbnds) 

France 

£54,405 

1,062 

£728.002 

25 
£23,940 

138 

£60,275 
92 

Japan    (Including    Formosa    and     leased 

£1,86 

58 

£44.696 

13 

£7.440 

5 

£2,120 

21 
£13,406 

60 
£48,784 

// 
£6,836 

22 
£16,842 

15 
£12,887 

53 
£46,431 

21 

£16,319 

145 

£214,357 

38 
£41,814 

67 

£39,974 

£55,244 
118 



Netherlands   

£93,480 
24 

Norwray 

£14,276 
25 

Portugal 

£18,962 

911 

Russia 

£543,215 
87 

7 

£3,937 

2 

£1,550 

10 

£8,742 

31 

£24,166 

27 

£40,656 

£91,024 
23 

Sweden 

£17,869 
457 

63 

£104,891 

208 

£204,842 

United  States  of  America 

£492  768 

Other  Foreign  Countries 

7 

£2,697 

799 

£457,073 

Totals — Foreign  Countries 

300 
£132,359 

322 
£144,499 

348 
£170,746 

813 
£479,543 

205 

£97,589 

239 

£147,459 

592 
£345.123 

32 
£26.637 

294 
£211,326 

639 

£675,529 

400 

£525,505 

4,182 
£2,956,315 

Australia 

367 

£137,062 

38 

£16,592 

8 

£3,567 



22 
£7,109 

702 

£229,592 

53 

£21,018 

37 

£21,096 

66 

£21,019 

617 

£175,154 

109 

£45,405 

65 

£37,586 

95 

£36,392 

413 

£122,591 

89 

£34,570 

/5 

£7,987 

""'ids 

£35,005 

112 

£35,173 

51 

£16,568 

""in 

£37,851 

126 
£42,016 

152 
£65,739 

57 

£10,308 

12 

£2,982 

15 

£4,283 

35 

£18,448 



6 

£3,638 

10 

£1,995 

20 
£3,374 

£6,170 

96 
£56,911 

876 

£515,418 

342 
£235,749 

5.686 

£1.557.332 

534^ 

£324,510 

174 

£124,049 

14 

£9,618 

7 

£4,952 

51 

£43,157 

5 

£2,737 

10 

£7,283 

29 

£11,552 

908 

£748,814 

26 

£25,244 

36 

£26,143 

431 

£316,089 

94 
£82,933 

55 
£44,594 

59 
£32,916 

49 

£50,026 

21 

£16,546 

2 

£1,226 

89 

£74,477 

34 

£24,282 

1,131 

British  India 

£922.889 

184 

Canada 

£121,635 

45^ 

Ceylon  and  Dependencies 

£32.321 

New  Zealand 

2 
£1,350 

6/6- 
£449,019 

Straits    Settlements    and     Dependencies 

131 

(Including  Labaun) 

£109,952 

6S 

Union  o(  South  Africa 

£51.877 

4 
£1,225 

522 

Other  British  Possessions 

£188,046 

Total  British  Possessions 

435 
£164,330 

858 
£292.725 

886 
£294,537 

623 

£200,153 

280 
£89,592 

327 
£121,045 

66 

£28,364 

55 
£12,119 

384 
£260,259 

2.485 
£1,792,151 

557 

£402,306 

6,914 
£3,657,581 

ToUl 

755 
£296,689 

1,180 
£437,224 

1.234 
£465,283 

1,436 
£679,696 

483 
£187,181 

566 

£268,504 

658 
£373,487 

65 
£38,756 

678 
£471.585 

3,124 
£2,467680 

927.811 
£900 

11,096 
£6,613,88^ 

Motorcycles  and  Tricars  for  1911  to  1921,  Inclusive 


Belgium . 


Denmark  (including  Faroe  Islands). 


France. 
Italy. . . 


Japan    (including    Formosa    and 

leased  territories  in  China) 

Netherlands 


Japanese 


Russia 

Other  Foreign  Countries . 

Totals 


Cape  of  Good  Hope 

Natal 

TransTaal 

British  India 

Australia 

New  Zealand 

Other  British  Possessions. 


Totals  to  British  Possessions. 


Totals — Exported  from  United  Kingdom. 


1911 


62 
£1,642 


66 

£2,284 

219 

£8,925 


1912 


149 

£5,924 


138 

£4,407 

63 

£2,466 

478 

£18,359 


1,026 
£38,083 


562 

£19,817 

134 

£5,194 

756 

X?8,981 

439 

£,8,113 

1,468 

£54,176 

2,122 

£82,629 

843 

£31,863 


6,324 
£240,773 


235 

£9,860 

730 

£30,673 


1913 


651 

£26,322 


580 
£25,451 
1,781 


1914 


775 
£32,683 


172 

£6,544 

91 

£3.892 

1,022 

£41,507 


2,399 
£98,400 


1,299 

£54,482 

485 

£19,988 

1,127 

£46,2,52 

876 

£38,176 

2,600 

£99,940 

3,094 

£120,296 

1,175 

£50,962 


10.656 

£430,096 


£76,182  £125,758 


563 

£20,693 

214 

£9,630 

1.759 

£74,223 


5,548 
£232,501 


1,661 

£72,906 

539 

£24,610 

1.179 

£52,841 

1.182 

.£55,181 

2.646 

£109,256 

2,626 

£118,735 

1.469 

£67,239 


11.302 
£500,768 


1.037 
£48,152 
2.811 


1915 


941 

£35,516 

3.597 

£207,299 

1,892 

£81,069 


11.053 
£530,477 


949 

£44,205 

505 

£22,567 

748 

£34,178 

1,143 

£53,003 

2,826 

£118,877 

2.389 

£101,617 

1.264 

£55,549 


9.824 
£429,996 


7.350       13.055       16.850       20.877       10.927       12  847 
£278,856  £528,496  £733.269  £960.473  £510,374  £594!969 


1,240 

£65,361 

481 

£19,898 


666 

£22,239 
1.043 

£80,828 
1,206 

£50,4471 


1916 


/ 
£38 


1.813 

£90,148 

642 

£33,085 


1.204 

£41,505 

794 

£45,2441 

/,888l 
£82,090 


1917 


4.308 

£232,982 

585 

£20,837 


1S18 


1919 


•^,656         6.342 
£238,773  £292,110 


453 

£21,548 

243 
£11,369 

441 
£20,119 

880 

£38,636 

1,727 

£76,007 

1,852 

£74,920 

695 
£29,002 


6,291 
£271,601 


436 

£21,444 

684 

£34,565 

825 

£36,590 

1,124 

£52,602 

1,282 

£57,448 

997 

£48,744 

1.157 

£51,466 


6.505 
£302,859 


331 

£11,329 

5.131 

£435,968 

392 

£17,828 


10.545 
£718,944 


398 
£19,676 

443 

£21,871 

1,041 

£54,710 

196 
£9,459 

601 
£27,492 

275 
£14,440 

660 
£31,662 


3.614 
£179, olO 


3.329 

£220,967 

1.076 

£77,742 


6 

£146 


304 
£13,130 


652 

£42,211 

666 

£43,565 

2,302 

£168,868 

311 

£23,438 

65 

£4,552 

501 

£32,168 

42 

£3,865 

634 

£45,410 


4,715 
£311,985 


55 

£1,759 

80 

£4,394 

108 

£5,828 

80 

£6.383 

164 

£9,060 

65 

£3,466 

407 

£20,229 


957 
£51.119 


14,159        5,652        8.368 
£898,2.54  £363,104  £577,343 


5,171 

£364,077 


190 
£13,095 

181 
£10,931 

/56 
£10,471 

941 
£63,700 

555 
£35,397 

566 
£24,145 

828 
£55,527 


5,/97 
£213,266 


1920 


792 

£64,385 

945 

£69,248 

1,017 

£75.117 

1,430 

£118,869 

308 

£24,477 

2.765 

£208,118 

37 

£3,334 

2,827 

£229,354 


10,121 
£792.902 


864 

£74.386 

231 

£20.034 

631 

£49,363 

3,962 

£303,136 

1,160 

£92,165 

863 

£74,669 

3,453 

£262,248 


11,164 
£876,001 


21,285 
£1,668,903 
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British  Tire  Exports 


1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

Totals 

£ii5!994 

£87! 205 
£25!52i 
£18! 744 
£68!67i 
£33! 526 

£33! 593 
£ii!425 

£72!9i8 
£466! 997 
£16! 606 
£93! 995 
■£5!275 

£63!i96 

£35! 884 

£39! 621 

£27! 792 
£282! 363 
£749,360 

£27! 064 

£36!631 
£i7!557 
£i5!526 
£6i!264 
£18! 463 

£26! 572 
£22! 927 

£77! 498 
£296! 836 
£.36!  960 
£72! 934 
'£6!  266 

£52! 542 

£47! 397 

£40 ! 064 

£34! 858 
£284! 955 
£581.791 

£54! 829 

£2i!449 
£43! 681 
£89!9i4 

£38! 964 

£36! 650 

£99!i67 
£378! 594 
£44! 068 
£74!63i 
'£4! 655 

£78! 857 

£73! 486 

£32! 775 

£59!62i 
£366! 893 
£745.487 

£i63!522 

£25! 389 

£53!i4i 

£248! 398 

£86! 369 

£37! 569 

£184!ll8 

£738! 446 

£6i!962 

£i62!563 

'£9! 634 

£87! 984 

£72! 553 

£73!6i5 

£97! 437 

£565! 688 

£1.304,134 

£97!ii6 
£26! 757 

£32!6i2 
£i78!483 

£73!53i 
£26!856 

'£4!  858 

£42!7i0 

£67! 229 
£537! 546 

£29! 976 
dee!  566 

£47! 986 

£i99!248 

£77!i2i 
£6i!i27 

£58! 828 

£62! 166 

£763! 642 

£1,240,588 

£ii6!886 

£34! 302 

'£7i5 

£36i!623 

£i28!655 
£27! 924 

■  ■  ■  '£77 

£36! 453 

£74! 541 
£72i!i76 

£43!2i6 
£263! 469 

£33! 694 

£74! 393 

£9!822 
£89! 629 

£48! 627 

£93! 670 

£595! 854 

£1,307,030 

f 77. 464 

£253,3.55 

2.373 

£22,950 

203.480 

£2.-5,659 

68,559 

£84.723 

699.270 

£206,755 

108.340 

£473.780 

18.328 

£144,700 

27.058 

£73,639 

668.068 

£509,689 

8.853 

£52,741 

7,469 

£41,692 

219.325 

£168,351 

170,707 

£68,503 

8,017 

£56,849 

145.448 

£101,495 

65,427 

£130,412 

476,880 

£119,649 

40,839 

£102,741 

117,909 

£217,624 

3,233,814 

£3,105,307 

59,147 

£125,138 

81,070 

£409,680 

551,225 

£221,205 

10,442 

£58,921 

Argentine  Republic.. 

£98,802 

£867  562 

Austria  and  Hungary. 

£22,950 

£168,698 

£36,354 

£603,947 

Brazil     

£39,449 

£13,042 

£282,189 

£109,941 

£54,002 

£534,511 

FraiK6  ...       

£744.235 

£40,051 

£2,205,759 

Germany 

£32.189 

£228,878 

Greece 

£20.895 

£94,534 

Italy 

£186.314 

£1,077,627 

Jata 

£22,195 

£123,716 

Morocco 

£5.147 

£46,839 

Netherlands 

£120.768 

£396,625 

£31,879 

£100  382 

Portugal     

£50.570 

£107,419 

£15,753 

£23,916 

£141,164 

Soain 

£102,302 
"jE66!665 

£63,110 

£374,987 

£186,254 

Turkey  .    .       .... 

£2,555 

£105  296 

tries   

£i34,765 

£673,593 
£904,068 

£1,601,333 

£1,953,002 

£9,101,972 

£25,652 

£36,721 

£414,224 

British  East  Indies. . . 

£227,346 

£1,410,524 

British  India 

£176,039 

£504,088 

British  West  Africa. . 

£59,768 

£118,689 

Cape  of  Good  Hope. . 

"   "27,430 

£17,036 

21,583 

£8,182 

13,284 

£6.5  654 

t 8,7 5 2 

£15,980 

£36,790 

£593,004 

Ceylon    and    Depen- 

dencies   

£16,131 

£33,167 

East  African  Protec- 

torate  

£8  182 

"il'4'738 

£15,306 

£95,698 

Gold  Coast 

£15,980 

NaUl 

""85.439 

£146,296 

36,805 

£13,472 

26,125 

£18,475 

£14,943 

£101  886 

"£46!72i 

New  Zealand 

£35,481 

£601,974 

Nigeria 

£13,472 

Straits    Settlements 

(Including  Labaun). 

£10,723 

£29,i98 

Transvaal 

£26,760 

£320,290 

237,482 

£271,551 

57,518 

£98,213 

1,226,302 

£1,469,803 

£4,575,110 

Union  of  South  Africa. 

£74,7i2 

£346,263 

Other    British     Pos- 

sessions   

£29,750 

£503  351 

Total  —  British  Pos- 

£472,687 
£2,425,689 

£368,894 
£1,292,962 

£5,109,990 

Total  From 

Great  Britain 

£14,211,962 

les.s  than  for  the  year  1920. 
In  1914  the  value  01  a  metric 
ton  of  automobiles  was  esti- 
mated at  850  francs.  This 
value  was  successively  in- 
creased to  1150  francs  in  1915^ 
to  1500  francs  in  1916  and,  fi- 
nally, to  3000  francs  in  1920. 
The  reduction  to  2150  francs 
was  decided  a  couple  of  months 
ago,  and  has  been  applied  to  the 

1920  figures.     The   figures   for 

1921  will  not  be  revised  until 
the  totals  for  the  year  are  avail- 
able. 

The  figures  given  herewith 
comprise  both  passenger  cars 
and  trucks,  but  do  not  cover 
spare  parts,  tires  or  agricultural 
tractors.  The  shrinkage  is  gen- 
eral throughout  the  series  and 
is  particularly  noticeable  as  re- 
gards Spain  and  Portugal. 
Among  the  few  countries  with 
which  there  has  been  an  appre- 
ciable increase  of  business  are 
the  United  States  and  Rou- 
mania.  These  figures  are  a  re- 
flection of  the  world  depression 
which  marked  the  rear  1921. 


the  first  three  months  of  the  year  cannot  be  obtained. 
In  1921  French  automobile  exports  underwent  a  shrink- 
age which  is  not  immediately  apparent  from  the  official 
statistics  given  herewith.  The  total  for  the  first  ten 
months  of  the  year  is  780,858,000  francs,  and,  on  the 
assumption  that  the  last  two  months  will  be  equal  to  the 
average,  the  year  would  show  an  excess  compared  with 
the  preceding  twelve  months.  It  is  necessary  to  explain, 
however,  that  French  automobile  exports  are  declared 
in  metric  tons,  and  a  value  is  given  to  these  for  statisti- 
cal purposes  only.  In  1920  a  metric  ton  was  valued  at 
3000  francs,  but  quite  recently  it  was  decided  to  reduce 
this  value  to  2150  francs.  The  change  in  values  has  been 
made  for  the  year  1920,  but  for  the  first  ten  months  of 
1921  the  3000  value  has  been  maintained.  'When  the 
year  is  completed  and  the  reduced  value  is  applied,  it 
will  be  found  that  the  value  of  French  exports  has 
dropped    ^o    about'   671,000,000    francs,    or   appreciably 


Belgian  Export 

Belgium  exported  automobiles 
to  the  value  of  36,623,218  francs 
during  the  year  1920,  of  which 
27,177,929  francs  were  complete 
cars  and  9,445,289  francs  repre- 
sented chassis  only.  For  the 
first  nine  months  of  1921  the 
total  was  33,237,566  francs.  It 
is  necessary  to  go  back  to  1913 
to  get  a  comparison,  for  1914 
was  interrupted  by  the  war,  and 
in  1919  the  Belgian  factories 
had  not  got  completely  into  pro- 
duction. For  1913  the  total  vol- 
ume of  business  was  32,017,265- 
francs,  representing  1694  com- 
plete cars  and  1548  chassis 
without  bodies. 

Before  the  war  the  Argentine 
was  the  best  client  of  Belgium, 
followed  very  closely  by  Great 
Britain.  Last  year  the  greatest  volume  of  business 
was  done  with  England,  with  Holland  second;  the  South 
American  countries  are  not  even  given  separately,  but 
are  grouped  with  other  countries.  In  March,  1921,  Bel- 
gium revised  her  import  duties,  adopting  a  20  per  cent 
ad  valorem  duty  in  place  of  the  old  duty  based  on  weight. 
More  recently  it  was  decided  to  double  the  dutj'  on  Ger- 
man cars.  "When  these  changes  were  made  the  govern- 
ment department  decided  to  issue  grouped  export  figures 
for  complete  cars  and  chassis,  which  explains  the  ab- 
sence of  details  for  1921. 

For  a  better  understanding  of  the  figures,  it  is  worth 
while  to  examine  more  closely  the  methods  of  compilation 
used  by  the  British  government  in  making  up  the  British 
automotive  export  figures.  The  following  explanatory 
material  gives  some  of  the  chief  factors  involved: 

For  years  1911  to  1918  inclusive,  commercial  and  pas- 
senger cars  are  combined  under  the  title,  "Motor  Car& 


416 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Canadian  Exports 


February  16,  1922 


Passenger  Cars,  1919-1921 


Coanlrj 


Aden 

Argentine  Republic.  . 

Australia 

Belgium 

Bolivia 

Brazil 

British  Africa 

British  Guiana 

British  India 

Ceylon 

Chile 

China 

Denmark 

Dutch  East  Indies .  .  . 

Dutch  West  Indies. . 

Ecuador 

Egypt  and  Soudan. . . 

Fiji 

France 

French  East  Indies.  . , 

French  West  Indies. . 

Hayti 

Hong  Kong 

Italy 

Jamaica 

Japan 

Madagascar 

Mexico 

Morocco 

Netherlands 

Newfoundland 

New  Zealand 

Norway 

Persia 

Pern 

Philippine  Islands . .  .  . 

Portugal 

Russia 

San  Domingo 

Siam 

Spain 

Straits  Settlements. .  . 

Sweden 

Trinidad  and  Tobago. 

Turkey 

United  Kingdom 

United  States 

Uruguay 

Other  Countries 


Total  Passenger  Car 
Exports 


1919' 


268 

$264,482 

4,080 

$1,812,690 


27 

$24,701 

236 

$233,661 

1,149 

$557,773 


900 

$402,361 

13 

$5,963 

81 

$92,518 

88 

$65,819 


1920* 


612 

■$338,241 
/ 

$1,189 
6 

$7,043 


14 

$6,800 

4 

$1,940 

10 

$8,437 

/ 

$844 


49 

$28,095 


162 

$140,754 

6 

$3,060 


54 

$29,759 

1.588 

$806,775 


3 

$1,530 

II 

$14,486 


25 

$35,025 

8 

$8,085 

60 

$31,905 


641 

$312,759 


1,472 

$713,920 

52 

$39,295 


11,621 
$5,989,908 


46 

$22,262 

534 

$609,960 

3,937 

$2,196,647 

/ 

$1,000 


175 

$181,304 

3,842 

$2,296,509 

2 

1,688 

4,949 

$2,722,603 

317 

$145,751 

4 

$5,603 

103 

$116,212 

12 

$13,218 

1,294 

$695,185 

/ 

$1,189 


1921' 


7 

$7,694 

16 

$7,089 

/ 

$1,500 

9 

$11,074 

2 

$1,688 

5 

$5,407 

7 

$8,954 

I 

$900 

/ 

$500 

II 

$18,445 

5 

$2,216 

4 

$6,250 

6 

$7,878 

66 

$77,046 

38 

$22,704 

2,820 

$1,638,823 

45 

$56,938 


2 

$2,678 

9 

$10,053 

33 

$42,531 


24 

$13,314 

27 

$33,019 

978 

$474,908 

59 

$75,137 

6 

$9,066 

15 

$16,806 

807 

$967,465 

83 

$62,463 

69 

$80,538 


20,373 
$12,672,265 


58 

$26,524 

356 

$580,749 

3,289 

$1,724,223 


Eight  Mos. 

Ending 
Not.  1,  1921 


28 

$44,840 

2.174 

$1,280,720 


1,557 

$923,771 

168 

$96,619 

15 

$24,578 

79 

$127,997 


1,662 

$1,085,654 


17 

$27,232 


6 

$9,186 


55 
$83,091 


2,326 

$1,448,507 

66 

$107,213 


6 

$9,150 


8 
$14,364 


105 

$48,740 

51 

$86,193 

999 

$535,047 

36 

$62,862 


1,358 

$1,422,548 

796 

$1,037,383 

75 

$122,395 

330 

$446,689 


15,620 
$11,376,278 


22 

$8,227 

2 

$2,139 

1,820 

$790,044 


4 

$1,837 

797 

$353,368 


389 

$171,394 

7 

$3,960 

2 

$1,810 

10 

$13,896 


Total 


631 

$270,421 


19 

$32,289 


4 

$4,229 


4 
$5,329 


7 

$7,553 


30 
$29,134 


$1,559 


62 

$25,197 


5 

$4,101 

23 

$13,430 


404 

X342,017 

88 

$45,977 

I 

$1,114 

70 

$47,327 


4,402 
$2,176,352 


126 
$57,013 
1,160 
$1,457,330 
13,126 
$6,523,604 
/ 
$1,000 
27 
$24,701 
443 
$461,642 
7,962 
$4,488,370 
2 
1,688 
7,795 
$4,220,129 
505 
$252,293 
102 
$124,509 
280 
$323,924 
12 
$13,218 
4,199 
$2,389,501 
2 
$2,378 
6 
$7,043 
7 
$7,694 
30 
$13,889 
5 
$3,440 
19 
$19,511 
3 
■  $2,532 
5 
$5,407 
75 
$69,338 
/ 
$900 
/ 
$500 
194 
$190,660 
II 
$5,276 
14 
$20,765 
6 
$7,878 
128 
$167,690 
92 
$52,461 
6,764 
$3,923,239 
III 
$164,151 
3 
$1,530 
19 
$26,314 
9 
$10,053 
42 
$58,504 
25 
$35,025 
8 
$8,085 
251 
$119,156 
78 
$119,212 
2,623 
$1,326,815 
118 
$151,429 
6 
$9,066 
15 
$16,806 
4.041 
$3,445,950 
1.019 
$1,185,121 
145 
$204,047 
400 
$494,016 


52,016 
$32,214,803 


Truck  Exports,  1919-1921 


Country 


Australia 

British  Africa 

British  India 

Ceylon 

China 

Dutch  East  Indies 

Egypt  and  Soudan 

Fiji 

Hong  Kopg. ...    

Newfoundland 

New  Zealand 

Siam 

Straits  Settlements 

St.  Pierre  and  Miquelon 

Turkey 

United  Kingdom 

United  States 

Other  Countries 

Total  Truck  Exports. . . , 


1919* 


458 

$240,307 

116 

$63,793 

79 

$37,421 

S 

$1,680 


1920* 


$18,095 


$3,071 

7 
$4,020 
5 
$289, 8i2 


4^ 
$27,018 


1,306 
$621,023 


7 
$7,500 


2,667 
$1,313,770 


768 
$351,775 

873 
$420,038 

7m 

$345,899 

64 

$26,704 

S 

$1,391 

278 

$128,418 

7 

$6,028 

2 

$928 


1921' 


9 

$6,908 

R7R 

$413,610 

15 

$6,957 

81 

$39,652 

3 

$3,675 


425 

$426,849 

IS 

$32,510 


4,133 
$2,211,342 


867 

$443,950 

443 

$132,158 

636 

$342,438 

50 

$27,062 


Eight  Mos. 

Ending 
Not.  1,  1921 


608 
$326,856 


668 
$368,699 


$139,040 


619 
$643,344 


131 
$75,556 


4,286 
$2,499,103 


198 

$94,553 

20 

$9,066 

192 

$90,802 


Total 


79 
$36,414 


12 

$5,219 

40 

$17,886 


6 

$7,184 

6 

$3,750 

12 

$12,604 


676 
$277,478 


2,289 

$1,130,585 

1.452 

$625,055 

1,631 

$816,560 

107 

$55,446 

S 

$1,391 

998 

$509,783 

7 

$6,028 

t 

$928 

e 

$3,071 

16 

$10,928 

2.058 

$1,072,151 

27 

$12,176 

427 

$223,596 

S 

$3,675 

1,300 

$621,023 

1,050 

$1,077,377 

25 

$43,760 

143 

$88,160 


11,550 
$6,301,693 


♦Fiscal  year,  March  1  to  March  1. 


Exports  of  Tires,  1919-1921 


Country 

1919* 

1920* 

1921* 

Eight  Mos. 

Ending 
Not.  1,  1921 

Total 

Argentine    

$494,509 
578,765 

$366,712 

836,026 

86,824 

76,361 

230,541 

15,552 

222,787 

57,541 

8.406 

43.219 

30.. 385 

108.ii44 

160.183 

245.458 

138 

38.325 

27.150 

607.738 

87.289 

18.384 

161.387 

37.431 

33.404 

3.548.149 

253.249 

69.435 

63.850 

$401,196 

802,058 

3,753 

168,160 

471.372 

22.953 

174.363 

95,816 

53,913 

22.441 

21.067 

88.026 

163.230 

660,136 

20.925 

75.556 

15,370 

615,346 

132.959 

3,974 

185,974 

145 

82.471 

3,641.720 

179.133 

162.711 

181.022 

$88,818 
6,240 

$1,351,235 

2,223,089 

Belffium 

90,577 

BrazI 

26,388 
53,222 

8,967 

53.102 

108.994 

10.705 

14.130 

1.470 
31.163 
48.577 

2.140 
24.948 
11,061 

1,770 

45.7=18 

12.537 

212 

15.028 

270,909 

British  Africa 

99,099 

854,234 

British  Guiana 

47,472 

55,502 
49,304 

505,754 

British  West  Indies 

311,655 
73,024 

Chile   

79,790 

Cuba 

164,819 

217,741 

227,433 

Dutch  East  Indies 

113.441 

485,431 
907,734 

Japan   

20,353 

66,364 

Netherlands    . 

124,942 

44,290 

New  Zealand 

432,123 

1,700,965 

232,785 

Peru 

22,570 

Spain   

362.389 

37.576 

Sweden   

i.2o6 

754.673 
66.183 
14,696 

127,190 

117.075 

United  Kingdom 

United  States 

154,439 
407,162 

8,098.981 
905,727 

Uruguay 

236  842 

Other  Countries 

447,458 

819,520 

Total  Tires  Exported .... 

$3,016,974 

$7,424,168 

$8,445,790 

$1,529,172 

$20,416,104 

•Fiscal  year,  March  1  to  March  1. 

Automobile  Parts,  1919-1921 


•Fiscal  year,  March  1  to  March  1. 


Country 

1919* 

1920* 

1921* 

8  Months 

Ending 

Not.  1,  1921 

Total 

Argentine  Republic 

Australia 

British     Africa 

$287,478 

386.277 

124.887 

225,647 

23.055 

89.981 

74.388 

8.708 

282,273 

49,602 

$36,933 

238,026 

228,930 

156.276 

9.664 

80.401 

27.796 

1.933.265 

352,471 

33.704 

$1,797 
474.963 
369,210 
683,979 

96.062 
451.727 
246.154 

86.137 
1,870.093 

82.203 

$116 

131,829 

109.344 

40.765 

64,108 

12.711 

17.525 

78.600 

106,769 

39,365 

$326,324 

1,231,095 

832,371 

British  India 

1,006,667 

Dutch  East  Indies 

New  Zealand 

192,889 
634,820 

Straits  Settlements 

United  Kingdom 

United  Slates 

365,863 
2.106,710 
2  611  606 

Other  Countries 

204,874 

Total  Parts  Exported.  . 

$1,552,296 

$3,097,466 

$4,262,325 

$601,132 

$9,513,219 

•Fiscal  year,  March  1  to  March  1. 


Exports 
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French  Automobile  Exports  from  1914  to  1921. 

Value  of  Exports  in  FRANCS. 


1914 

1915 

1916 

1917 

1918 

I9I9 

1920 

1921 
CIO  Months) 

Great  Britain.. . 

35.106.800 

16,734,800 

2,445,000 

112,300 

1,600 

11.539,500 

201,098,000 

177,564.000 

Germany 

12,290.300 

465.000 

7.653.000 

11, .300, 000 

Belgium 

14,141.400 

15.600 

12,234.000 

162.956.200 

197.387.000 

United   Slates. . 

1,726,400 

3,459,200 

1,864,266 

1.50.200 

31,200 

2,187,000 

11.321.100 

78.384.000 

Argentina 

Italy    . 

5,843,700 

902,800 

815,900 

289.600 

143.500 

733,500 

12,'H7.100 

8,004.000 

3,751,600 

6,052,100 

3,836,300 

1,007,800 

897,900 

4,5.39,000 

16.309,900 

3.2.58.000 

Switzerland.  .  .  . 

3,253,900 

605,200 

362.600 

739,600 

487,400 

2,791,500 

27.004.200 

30.863.000 

Spain 

5,267,000 

4,574,400 

2,910.700 

766,600 

396.200 

27,025,500 

166.006.100 

72.579.000 

Egypt 

587,300 

392,900 

196,600 

32,800 

14,000 

153,000 

4.995,100 

6.124.500 

Mexico 

393,100 

13,800 

. 

3,000 

5.902.600 

3, 376.. 500 

Brazil   

2,230,700 

294,400 

232.466 

48,300 

12,500 

7,892,000 

3,526.500 

Russia 

3,559.800 

24,455,800 

62,308,000 

0,842,700 

3,255,666 

1,125, .500 

73.500 

Holland 

50.800 

1,068,400 

53,000 

2,001,000 

5.830.900 

8,524.500 

Portugal 

2,093,000 

1.108,000 

657,200 

265,166 

2l8,466 

6.170,500 

13,6,55.700 

5,365,500 

Austria 

654,500 

266.300 

669.000 

British  India.. . . 

350.700 

1,367,666 

17,200 

39,900 

141,000 

6.292,700 

4,840.500 

Denmark 

95.500 

378,900 

199,700 

1,401.000 

6,586.200 

3,289,500 

Chili 

1,054,800 

471,800 

298,000 

73,366 

54.000 

1.337.400 

2,403,000 

Turkey 

1.267,200 

448.900 

3.. 573. 700 

8,821.500 

Uruguay 

96.900 

62,i66 

65,660 

606.000 

3.445.100 

592.500 

Roumania 

395.300 

82,800 

4,154,100 

9,3io,100 

2.637,000 

5,128.500 

13.782.000 

Colombia 

270.200 

66,000 

12,200 

473,000 

165.000 

Australia 

522,800 

136,900 

109,200 

187,000 

711.000 

Canada 

203,400 

182,700 

117.000 

Dutch  Indies.  .  . 

621,666 

668.700 

810.000 

Other  Countries 

9,664,166 

3,295,160 

3,664,183 

1,263,040 

992,290 

3,133,100 

39,727,885 

63.584.000 

French  Colonies 

18.642,950 

3,781,380 

4,335.870 

1,460,100 

854,490 

43,990,500 

171,633,205 

74,743,000 

Total 

123,514,250 

69,766,040 

88,537,953 

36,283,740 

4,122,780 

124,509,000 

883,699,790 

780,858,000 

417 

under  the  one  title,  "Motor  Cars." 
In  the  several  reports  compiled  a 
total  for  the  several  years  will  be 
noticed  for  the  individual  countries. 
This  is  not  a  true  total  of  the  auto- 
motive exports  for  the  individual 
country  except  where  there  are  com- 
plete figures  for  each  year  from  1911 
to  1920,  inclusive.    The  total  is  given 

Italian  Automobile  Imports 

For  Years  1920  and  1921 


NUMBER  OF  CARS 


COUNTRY 


Austria 

France 

Germany 

United  States.  . 
Other  Countries 

Total 


BELGIAN  AUTOMOBILE  EXPORTS 

1919,    1920   and    first   nine   months   of   1921 
VALUE   IN    BELGIAN    FRANCS 


Italian  Car  Exports 


Complete  Cars 

Chassis  Only 

Complete  Cars 
and  Chassis 

Country 

1919 

1920 

1919 

1920 

1921 
(9  months  only) 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Great  Britain. .. 

Holland 

France       

38 
48 
17 
11 
7 
3 

26 

541,400 
463,000 
324,000 
212,000 
125,000 
55,000 

■  391',  470 

352 

225 

95 

127 

134 

7 

2 

4 

253 

7,294,600 

3,994,846 

1,721,702 

3,249,500 

2,551,957 

66,350 

86,000 

85,000 

8,127,974 

3 

'7 

34 

51,000 
85^860 

282,325 

256 
'62 

'20 
7 
3 

191 

3,853,775 
857; 332 

'674; 500 

75,575 

74,000 

3,910,107 

221 
178 
82 
92 
14 
54 

'I9 
345 

6,768,396 
4,651.499 
1  875  073 

3,604,600 

Portugal 

Germany 

Italy 

United  States... 
Other  Countries. 

638,000 
1,777.000 

"737;  660 
13,185,998 

Total 

150 

2,111,870 

1199 

27,177,929 

44 

419,125 

539 

9,445,289 

1005 

33,237,566 

(Complete)."  For  1919  and  1920  the  cars  were  divided 
under  the  titles  "Touring  Cars  (Including  Cabs)"  and 
■"Commercial  "Vehicles  (Including  Motor  Fire  Engines, 
Motor  Ambulances)."  All  motor  car  and  truck  figures 
have   been   combined   in   compiling   the   report   herewith 

German  Automotive  Exports,  May  to  September,  1921 


Country 

1914 

1915 

1920 

1921 
(6  nionihs) 

Belgium 

17 

1 

210 

985 

73 

16 

41 

22 

36 

219 

37 

48 

157 

2 

3 

131 

35 

217 

1,041 

71 

4 

374 

684 

31 

24 

21 

8 

51 

37 

"84 
194 

"i 
35 
12 

163 
691 

608 
143 
451 

3,068 
106 
172 
283 
189 

1,198 
983 
363 
568 
142 
227 
279 
332 
214 
209 

1,7SS 

353 

Denmark 

10 

France 

282 

Great  Britain 

1  301 

Greece 

241 

Norway 

51 

Holland 

80 

Portugal 

26 

Spain 

485 

Switzerland 

559 

Turkey 

8 

British  India 

225 

Australia 

343 

13 

Egypt 

127 

Argentine 

225 

Brazil 

99 

United  States 

151 

Other  Countries 

1,180 

Total 

3,291 

2.485 

11,320 

5  759 

Country 

Cars  and 

Chassis 

(Kilograms) 

Parts 

(Kilograms) 

Tires 
(Kilograms) 

Motorcycles 
(Number) 

150,300 

250,600 

34,100 

235.600 

41.000 

1,800 

Belgiuin      

Central  America 

Czecho  Slovakia 

100,700 
54.100 
83,000 

Dantzig               

380,700 

236.400 

3.000 

388,100 

51,900 
9.300 
2.500 

13,800 

261 

France        

Great  Britain   

28.300 

10.600 

123,600 

Italy           

24,100 
943,700 
140,100 

28,000 

101.700 

60.700 

6.200 

2.700 

Netherlands 

252 

:Saar  District 

48,500 
15,200 
37,200 

jSouth  Anierica    

167,900 
267,100 
491,900 
415.800 
345.800 
352,700 
77,700 
1,291,800 

13.900 
9.400 
32.500 
28.000 
40.100 
23.000 

South  East  Asia   

'Sweden        

44 

Switzerland   

87, 206 

123 

United  Slates    

143,210 

207,800 

387 

Total  ExDorts 

5,989,800 

817,910 

796,200 

1.067 

so  that  it  will  be  possible  to  obtain  a  general  idea  as  to 
the  relative  quantity  of  the  imports  from  the  United 
Kingdom. 

It  is  interesting  also  to  note  the  varying  trend  in  ex- 
ports from  the  different  countries,  as  noted  by  the  rise 
and  fall  in  value  of  particular  export  markets.  This 
trend  is  sometimes  quite  marked  over  a  limited  period 
of  time,  as,  for  instance,  in  the  figures  reported  to  the 
Automotive  Division  of  the  Department  of  Commerce  by 
Commercial  Attache  Tower  at  London  show  the  trend 
of  passenger  cars  exported  during  November,  1921,  to 
have  been  toward  British  dominions,  colonies  and  posses- 
sions, and  of  commercial  cars  toward  foreign  countries. 


Automotive  Products  Imported  Into  Great  Britain 

,1920-21 

NUMBER 

VALUE 
IN  POUNDS 

1920 

1921 

1920 

1921 

Cars  and  Cabs            .    . .        

24.055 
9.277 

12.106 
4.305 

5,138 
2.298 
4,071 
2,171 

7.334.339 
3,148.146 
4.254.949 

285.820 
8.709.846 

121.539 
6,577,061 

1,294.020 

Trucks  of  all  kinds                           

525.092 

1,090,370 

Motorcycles  and  Tricars 

66.513 
2,922.642 

Parts  of  Motorcycles  and  Tricars 

123.212 

4.086.078 

418 
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The  Trend  of  the  Petroleum  Industry 

in  1921 

Basic  need  for  automotive  transportation  is  again  emphasized  by  the  fact 
that  the  total  yearly  consumption  of  gasoline  increased  in  spite  of  the 
prevailing  business  depression.  Better  refinery  practice  in  recent  years 
has  resulted  in  higher  ratio  of  gasoline  recovered  to  crude  oil  refined. 

Joseph  E.  Pogue' 


ONE  of  the  most  remarkable  industrial  features  of 
the  year  just  closed — a  year  of  almost  unprece- 
dented depression  in  business — was  the  fact  that 
the  consumption  of  gasoline  in  the  United  States  increased 
about  6  per  cent  over  the  preceding  year.'  Those  who  had 
any  doubt  about  the  basic  character  of  automotive  trans- 
portation must  have  been  surprised  by  this  growth  so  at 
variance  with  the  course  of  practically  all  other  activities. 
In  the  presence  of  world-wide  industrial  stagnation  this 
fact  should  stand  out  as  a  clear  beam  of  light  to  the  auto- 
motive industry  and  the  petroleum  industry  alike. 

The  6  per  cent  increase  in  gasoline  consumption,  it  is 
true,  represents  a  slowing  down  in  the  rate  of  increase 
that  has  characterized  the  past  few  years,  inevitably  so 
under  the  conditions.  But  the  supply  of  crude  petroleum, 
curiously  enough,  went  on  increasing  at  its  accustomed 
geometric  rate,  and  in  consequence  more  oil  became  avail- 
able than  current  needs  could  absorb.  Thus,  as  the  year 
wore  on,  the  price  of  crude  petroleum  fell  to  substan- 
tially a  pre-war  level  and,  in  spite  of  an  unequaled  demand 
for  gasoline,  the  petroleum  industry  traversed  the  valley 
of  depression  along  with  the  rest  of  the  industries  of 
the  country.  Had  the  petroleum  industry  been  able  to 
cut  its  production  to  the  measure  of  demand,  an  easier 
journey  through  the  dark  months  would  doubtless  have 
been  the  result. 

The  broad  features  of  the  crude  petroleum  situation  in 
1921,  as  contrasted  with  1919  and  1920,  are  graphically 


'Consulting  Engineer,  New  York. 

^'The  statistics  presented  in  this  re-"iew  were  derived  from  tlie 
following  sources:  Data  on  crude  petroleum  from  U.  S.  Geological 
Survey  r.nd  Aincrican  Petroleum  Institute;  refined  products  from 
U.  S.  Bureau  of  Mines ;  well  data  from  Oil  and  Oas  Journal;  export 
figures  from  U.  S.  Bureau  of  Foreign  and  Domestic  Commerce  ;  prices 
calculated  by  the  writer  from  quotations  given  in  the  National  Petro- 
leum News,  and  The  Oil.  Paint,  and  Drug  Reporter. 
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shown  in  Fig.  1.  Domestic  production  increased,  but  not 
so  much  as  in  1920.  Imports  from  Mexico  likewise  were 
greater,  though  to  a  less  degree  than  in  the  previous  year. 
On  the  other  hand,  the  consumption  of  crude  petroleum 
was  less  and  the  surplus  went  into  storage.  But  how  could 
our  consumption  of  crude  petroleum  decline  when,  as  just 
noted,  the  demand  for  gasoline  increased?  The  answer 
is  of  outstanding  importance  to  the  automotive  industry. 
In  1920,  the  ratio  of  gasoline  production  to  crude  petroleum 
consumption  was  19.9  per  cent,  while  in  1921,  the  ratio 
rose  to  23.4  per  cent;  that  is  to  say,  the  growth  of  tech- 
nology supported  an  increase  in  motor  fuel  service  on  a 
decreased  consumption  of  crude.  This  factor,  though  not 
absolutely  needed  in  1921,  nevertheless  was  operative  and 
represents  the  mainstay  of  the  future  in  the  event  of  a 
lagging  supply  of  crude  petroleum. 

A  more  detailed  view  of  the  development  of  the  crude 
petroleum  situation  is  afforded  by  Fig.  2,  where  the  prin- 
cipal factors  are  shown  on  a  monthly  basis  over  the  past 
three  years.  The  most  striking  features  are  the  violent 
sag  in  price  and  the  large  imports,  falling  to  a  low  point 
in  August,  but  reaching  unusual  heights  again  in  the 
fourth  quarter  of  the  year. 

The  imports  are  all  from  Mexico,  and  the  productivity 
of  the  Mexican  oil  fields  plays  an  important  part  in  the 
petroleum  supply  of  the  United  States.  The  serious  in- 
roads of  salt  water  in  the  largest  pools  in  Mexico  have 
been  discussed  rather  fully  in  an  earlier  article  in  this 
journal.^  According  to  the  best  available  information, 
the  life  of  the  known  field  in  Mexico  is  limited,  and  the 
output  of  that  country  will  shortly  be  considerably  re- 
duced pending  the  development  of  new  productive  areas. 


^Automotive  Industries,   Dec.   29,   1921,  pp.   1254-1256.     See  also 
Pogue,  The  Economics  of  Petroleum,  New  York,  1921,  pp.  18-21. 
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Fig.  1 — Comparative  views  of  the  principal  factors  In  the 

crude    petroleum    situation    over   the    past  three    years.    In 

millions  of  barrels 


Fig.  5 — Comparative  view  of  the  production  of  the  princi- 
pal petroleum  products  over  the  past  three  years,  in  mil- 
lions   of    gallons 
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Fig.      2 — Trend      of 
the    crude     petrole- 
um      situation       by 
months,     1919-1921 


FIGURES  IN  RECTANGLES   ARE  MILLIONS  OF  BARRELS 

Fig.  3 — Distribution  of  the  un- 
mined  supply  of  crude  petroleum 
In  the  United  States  on  January 
1.  1922,  according  to  inventory  re- 
cently completed  by  the  U.  S. 
Geological  Survey  and  the  Ameri- 
can Association  of  Petroleum 
Geologists 


which,  of  course,  will  take  time. 

During  1921,  domestic  production  of  crude  petroleum 
failed  to  increase  as  sharply  as  during  1920,  although  the 
closing  months  of  the  year  saw  the  bringing  in  of  a  large 
number  of  gushers,  particularly  in  the  new  Mexia  field  in 
central  Texas.  Although  drilling  was  strongly  curtailed 
by  the  decline  in  crude  oil  prices,  the  effect  of  fewer  wells 
was  offset  by  the  large  average  size  of  the  new  wells 
brought  into  production.  It  seems  that  some  of  the  most 
productive  oil  territory  in  the  United  States  was  pene- 
trated by  the  drill  in  1921. 

During  1921  the  United  States  Geological  Survey,  in 
co-operation  with  the  American  Association  of  Petroleum 

Table    1 — Trend    op    the    Crude    Petroleum 
Situation 


(In 

millions 

of  barrels) 

Domestic 

Stocks 

Domestic 

Averai 

Pro- 

End 

Consump- 

price 

duction 

Imports 

of  perioc" 

l       tion 

$  P.  B 

By  Years 

1913 

248 

17.8 

123 

262 

$1.14 

1914 

266 

17.2 

142 

261 

.93 

1915 

281 

18.1 

164 

273 

.75 

1916 

301 

20.6 

162 

319 

1.33 

1917 

335 

30.2 

146 

378 

1.77 

1918 

356 

37.7 

122 

413 

2.22 

1919 

378 

52.8 

128 

418 

2.25 

1920 

443 

106.2 

134 

530 

3.44 

1921 

470 

125.3 

184 

525 

1.86 

By  Months 

1921 

Jan. 

37.9 

13.2 

124 

48.3 

3.28 

Feb. 

35.3 

11.4 

131 

39.3 

2.19 

Mar. 

41.0 

12.3 

138 

45.2 

1.98 

Apr. 

40.1 

10.0 

145 

42.5 

2.00 

May 

42.0 

9.1 

154 

41.5 

1.81 

June 

40.4 

10.2 

161 

42.8 

1.45 

July 

40.3 

8.0 

167 

41.5 

1.28 

Aug. 

41.0 

3.4 

168 

42.6 

1.25 

Sept. 

36.6 

9.1 

171 

41.7 

1.25 

Oct. 

35.6 

11.6 

173 

45.2 

1.63 

Nov. 

37.9 

13.0 

176 

46.1 

2.07 

Dec. 

42.0 

13.8 

184 

47.8 

2.10 

Geologists,  made  an  exhau.stive  analysi-s  of  the  unmined 
supply  of  crude  petroleum  in  the  United  States.  Using 
the  same  methods  for  estimating  the  national  resource 
that  are  employed  by  all  progressive  oil  companies  for  ap- 
praising the  value  of  oil  properties,  the  joint  committee 
estimated  that  9,000,000,000  barrels  of  oil  recoverable  by 
methods  now  in  use  remained  in  the  ground  in  this  coun- 
try on  Jan.  1,  1922.  The  distribution  of  this  reserve  is 
shown  in  Fig.  3,  where  it  may  be  observed  that  58  per 
cent  of  the  total  is  allotted  to  Oklahoma,  California,  and 
coastal  Texas  and  Louisiana.  The  oil  reserve  has  been  pre- 
viously estimated  by  the  Geological  Survey;  the  previous 
appraisal  made  in  1918  is  increased  by  nearly  70  per  cent, 
but  the  total  still  looks  small  when  compared  with  our 
annual  draft  now  fast  approaching  the  half  billion  point. 

Table  2 — Trend  of  the  Production  of  the  Prin- 
cipal Products  of  Petroleum 
(In  millions  of  gallons) 

Gas  and  Lubricating 
Gasoline     Kerosene     Fuel  Oil        Oils 


By  Years 

1914 

1500 

1935 

3734 

517 

1915 

•   •  •    • 

•   •  •   • 

•   •  •  • 

•  •  • 

1916 

2059 

1455 

4664 

625 

1917 

2851 

1727 

6513 

754 

1918 

3570 

1825 

7321 

841 

1919 

3958 

2342 

7627 

847 

1920 

4883 

2320 

8861 

1047 

192ia 

5115 

1940 

9576 

870 

By  Months 

1921 

Jan. 

460 

205 

837 

86 

Feb. 

388 

163 

733 

72 

Mar. 

420 

169 

758 

73 

Apr. 

426 

156 

813 

76 

May 

449 

145 

817 

70 

June 

430 

142 

826 

63 

July 

420 

139 

807 

66 

Aug. 

432 

144 

784 

66 

Sept. 

417 

154 

788 

69 

Oct. 

441 

182 

834 

76 

Nov. 

432 

175 

799 

77 

Dec. 

•   ■   • 

•   ■  • 

•  • 

"December  estimated. 


Fig.  4  —  Refinery 
activity  In  the 
United  States  by 
months,  1918-1921, 
showing  the  pro- 
portion of  the  re- 
finery capacity 
utilized 


The  present  appraisal  undoubtedly  carries  sufficient  preci- 
sion to  warrant  its  careful  consideration  by  everj'one  in- 
terested in  the  future  of  automotive  transportation. 

Refining  Activity 

The  aggregate  activity  of  the  refineries  of  the  country 
fell  away  during  1921  from  the  vigor  displayed  during 
the  closing  months  of  1920,  as  illustrated  in  Fig.  4.    The 
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decline,  however,  was  moderate  in  comparison  with  the 
recession  characteristic  of  almost  all  other  productive 
enterprises.  A  considerable  capacity  of  new  stills,  inau- 
gurated during  1920,  came  to  a  head  in  1921,  so  that  the 
idle  refinery  capacity  toward  the  close  of  1921  was  nearly 
double  that  of  the  previous  year.  Fig.  4  throws  these 
facts  into  perspective  and  suggests  the  degree  to  which 
the  total  refinery  capacity  of  the  country  has  in  recent 
years  run  in  advance  of  our  consumptive  requirements. 
It  should  be  noted,  however,  that  much  of  this  surplus 
capacity  consists  of  incomplete  refineries  of  the  skim- 
ming or  topping  variety;  that  is,  refineries  which  confine 
their  efforts  primarily  to  the  manufacture  of  fuel  oil 
and  gasoline. 

Output  of  Refined  Products 

A  comparative  view  of  the  domestic  production  of  the 
principal  products  of  petroleum — gasoline,  kerosene,  gas 
and  fuel  oil,  and  lubricating  oils — is  given  in  Fig.  5.  (See 
also  Table  2.)  It  will  be  observed  at  once  that  the  output 
of  gasoline  and  fuel  oil  increased  in  1921  as  compared  with 
1920,  but  the  production  of  kerosene  and  lubricating  oils 
registered  a  decline.  The  advance  in  the  case  of  gaso- 
line, of  course,  reflects  the  increase  in  the  consumptive 
requirements  of  automotive  transportation  previously  ad- 
verted to,  and  fuel  oil,  as  a  joint  product  with  gasoline, 
of  necessity  shared  in  this  expansion.  In  fact,  the  en- 
forced production  of  fuel  oil  under  these  circumstances 
created  an  unbalanced  market  condition  that  proved  un- 
usually embarrassing  to  the  refiner.  The  decline  in  kero- 
sene and  lubricants  was  an  accompi^niment  of  the  depres- 
sion in  industry  that  generally  prevailed. 

Exports  of  Refined  Products 

The  quantity  of  refined  mineral  oils  exported  from  the 
United  States  during  1921  is  compared  with  the  corre- 
sponding exports  for  a  number  of  recent  years  in  Table  3. 
In  spite  of  the  general  falling  off  in  export  trade  that 
characterized  the  past  year,  the  shipmenl.s  of  petroleum 
products  held  up  surprisingly  well.  Gr.soline  consign- 
ments, though  a  little  below  the  attainments  of  1920,  nev- 
ertheless compared  favorably  with  the  preceding  years. 
The  same  statement  is  essentially  true  of  kerosene.  Fuel 
oil,  on  the  other  hand,  showed  a  slight  advance  over  1920, 
though  the  aggregate  shipments  of  this  commodity  natur- 
ally did  not  approach  the  huge  exports  during  the  war 
years  of  1917  and  1918.  When  we  come  to  lubricating 
oils,  however,  a  sharp  decline  as  compared  with  1920  is 
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to  be  noticed,  but  as  measured  against  the  period  1913-19, 
the  attainments  of  1921  stand  a  little  ahead  of  the  aver- 
age. In  spite  of  the  economic  demoralization  of  foreign 
countries  during  1920,  it  would  appear  that  a  surprisingly 
large  demand  for  the  products  of  petroleum  manifested 
itself.  The  obvious  conclusion  would  be  that  industrial 
activity  in  some  of  the  countries  abroad  was  not  as  stag- 
nant during  1921  as  the  demoralized  status  of  foreign 
exchange  might  lead  one  to  suspect. 

The  Gasoline  Situation 

The  trend  of  the  gasoline  situation  by  months  during 
1921  is  pictured  graphically  in  Fig.  6,  on  which  the  data 
for  four  preceding  years  have  been  entered  to  give  per- 
spective. The  chart  represents  a  record  of  this  commodity 
for  the  entire  period  during  which  detailed  statistics  are 
available.     One  would  probably  be  safe  in  stating  that 

Table  3 — Trend  of  the  Exports  of  the  Principal 
Products  of  Petroleum 

(In  millions  of  gallons) 

Gas  and  Lubricating 
Gasoline     Kerosene      Fuel  Oil         Oils 


By  Years, 

1918 

188 

1119 

427 

208 

1914 

210 

1010 

703 

192 

1915 

282 

837 

812 

240 

1916 

356 

855 

964 

261 

1917 

416 

658 

1124 

280 

1918 

559 

491 

1201 

257 

1919 

372 

979 

618 

275 

1920 

635 

862 

847 

411 

1921 

533 

749 

854 

289 

By  Months 

1921 

Jan. 

55 

79 

110 

38 

Feb. 

54 

68 

73 

30 

Mar. 

47 

64 

69 

15 

Apr. 

57 

69 

72 

23 

May 

41 

52 

51 

17 

June 

39 

64 

62 

15 

July 

29 

36 

77 

19 

Aug. 

48 

56 

77 

19 

Sept. 

37 

55 

86 

21 

Oct. 

47 

73 

70 

32 

Nov. 

46 

76 

41 

28 

Dec. 

36 

66 

70 

35 

the  chart  of  no  other  commodity  would  display  so  slightly 
the  effect  of  the  industrial  depression  in  1921.  A  close 
examination  of  Fig.  6,  it  is  true,  will  reveal  a  slight  lag- 
ging in  the  rates  of  growth  of  the   several  factors   de- 
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principal    petroleum    products,   and    (c)    the   average   price   of  20  oil  shares 


picted,  but  in  a  year  of  sharp  industrial  curtailment  in 
all  other  directions,  the  mildness  of  the  reaction  in  respect 
to  gasoline  is  indeed  striking. 

The  course  of  gasoline  stocks  during  1921  should  re- 
ceive special  notice.  The  volume  of  this  commodity  in 
storage  slightly  exceeded  its  normal  trend  in  midsummer, 
and  toward  the  close  of  the  year  failed  to  decline  quite 
to  the  normal  level  for  that  period.  But  the  accumula- 
tion was  not  excessive,  and  we  are  far  from  entering  the 
present  year  with  a  gross  over-supply  of  gasoline. 

Endpoint  of  Gasoline 

In  July,  1921,  the  U,  S.  Bureau  of  Mines  conducted  its 
fourth  semi-annual  motor  gasoline  survey,  collecting  and 
analyzing  115  samples  of  commercial  gasoline  represent- 
ing a  sampling  of  the  entire  country.  The  investigation, 
summarized  in  Table  4,  showed  that  the  gasoline  mar- 
keted in  July,  1921,  was  almost  identical  in  volatility  with 

Table  4 — Endpoint  op  Motor-Gasoline  in  Selected 
Cities  in  Recent  Years 

.  S.  Bureau  of  Mines 

ees  Fahrenheit) 

1020  1921 

Jan.      July       Jan.      July 

418  432  417  422 

439  449  439  442 
425  454  430  435 
445  455  439  444 
424  445  428  427 

440  456  439  401 
406  428  417  421 
427  446  429  427 

that  on  sale  in  January,  1921,  and  considerably  more 
volatile  than  the  average  product  in  use  the  preceding 
summer.  These  results,  indeed,  were  easily  predictable 
from  the  fact  that  the  supply  of  gasoline  in  1921  was 
ample  and  there  was  no  commercial  need  to  amplify  the 
supply  by  raising  its  endpoint.  The  fact  seems  by  now 
well  established  that  the  volatility  of  gasoline  is  a  func- 
tion of  the  relationship  between  supply  and  demand.  In 
years  when  demand  is  crowding  supply  the  endpoint  tends 
to  rise,  while  under  reversed  conditions  the  volatility  of 
this  product  improves. 

Stocks  of  Petroleum  Products 

An  epitome  of  oil  conditions  is  afforded  by  a  view  of 
the  changing  quantity  of  refined  mineral  oils  in  storage 
in  the  United  States.  Such  a  view  may  be  obtained  from 
Fig.  7,  where  the  stocks  are  plotted  on  a  monthly  basis 


Data  from  U. 

(In  degr 

1919 

April 

New  York 

411 

Washington 

426 

Pittsburgh 

425 

Chicago 

423 

New  Orleans 

435 

Salt  Lake  City 

441 

San  Francisco 

374 

Average 

417 

for  the  entire  period  covered  by  detailed  statistics.  The 
striking  feature  of  the  chart  is  the  large  accumulation 
of  fuel  oil  and  lubricating  oils  in  storage  during  1921, 
both  of  these  commodities  more  than  doubling  in  volume. 
Here  we  have  considerable  evidence  of  the  unbalanced 
range  of  demands  that  faced  the  petroleum  refining  indus- 
try throughout  the  whole  year.  To  meet  the  requirements 
for  gasoline,  the  product  in  strongest  demand,  the  refin- 
eries over-produced  in  respect  to  fuel  oil  and  lubricants. 

Examining  the  1921  trace  of  the  curves  in  greater  de- 
tail, we  observe  that  the  stocks  mounted  sharply  during 
the  first  four  or  five  months  of  the  year,  then  declined  for 
a  period,  and  toward  the  close  of  the  year  started  to  in- 
crease again.  With  due  allowance  for  seasonal  changes 
that  repeat  with  regularity  from  year  to  year,  this  course 
reflects  the  improvement  in  industry  that  came  in  the 
fall,  but  which  was  succeeded  toward  the  end  of  the  year 
by  a  general  slackening  and  tendency  toward  reaction. 


Table  5 — Index  Numbers  of  the  Average  Price  of  Crude 
Petroleum  and  Its  Principal  Products 


(Average  prices  in  1913  =  100) 


Petro- 

All* 

Lubri- 

leum" 

Crude 

Com- 

Gaso- 

Kero- 

Fuel 

cating 

Prod- 

Petro- 

modi 

line 

sene 

Oil 

Oils 

ducts 

leum 

ties 

By  years 

1913 

100 

100 

100 

100 

100 

100 

100 

1914 

83 

97 

85 

101 

89 

82 

100 

1915 

75 

90 

68 

97 

80 

66 

101 

1916 

121 

101 

98 

119 

114 

117 

124 

1917 

132 

108 

147 

126 

130 

155 

176 

1918 

139 

130 

189 

200 

161 

195 

196 

1919 

142 

162 

149 

209 

159 

197 

212 

1920 

170 

217 

262 

313 

225 

302 

243 

1921 

143 

164 

122 

179 

150 

163 

177 

By  months 

i 

1921 

Jan. 

177 

222 

181 

251 

200 

288 

177 

Feb. 

160 

189 

135 

218 

176 

192 

167 

Mar. 

154 

186 

131 

202 

164 

174 

162 

Apr. 

151 

178 

131 

194 

160 

176 

154 

May 

141 

160 

116 

154 

142 

159 

151 

June 

137 

146 

102 

154 

137 

127 

148 

July 

132 

137 

96 

148 

131 

112 

148 

Aug. 

129 

137 

97 

148 

129 

110 

152 

Sept. 

126 

137 

97.5 

148 

128 

110 

152 

Oct. 

129 

150 

124 

149 

135 

143 

150 

Nov. 

137 

162 

137 

184 

151 

182 

149 

Dec. 

140 

163 

118 

195 

152 

184 

149 

"Weighted  average  of  gasoline,  kerosene,  fuel  oil  and  lubri- 
cating oils. 

^From  U.  S.  Bureau  of  Labor  Statistics. 
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Table  6 — Average  Monthly 

Tank  WAGON  Price  of 

Gasoline  in 

Selected  American  Cities  During  1921 

(In  cents 

per  gallon) 

Kansas 

Salt  Lake 

San 

1921 

New  York 

Baltimore 

Atlanta 

Cleveland 

Chicago 

City 

Houston 

City 

Francisco 

Jan. 

31.0 

28.3 

29.0 

29.8 

26.6 

24.9 

25.4 

32.0 

27.0 

Feb. 

28.5 

25.8 

28.0 

27.3 

23.0 

21.0 

22.0 

26.5 

27.0 

Mar. 

26.5 

24.5 

26.3 

27.0 

23.0 

21.0 

21.0 

28.0 

25.0 

April 

26.0 

24.5 

26.0 

26.3 

22.3 

20.4 

21.0 

28.0 

25.0 

May 

26.0 

23.7 

26.2 

24.6 

20.0 

18.7 

20.2 

27.2 

23.8 

June 

24.6 

22.0 

22.5 

22.8 

19.5 

18.2 

14.3 

27.0 

23.0 

July 

24.0 

21.5 

20.8 

21.0 

18.0 

16.7 

14.0 

24.8 

23.0 

Aug. 

24.0 

20.2 

20.4 

20.0 

18.0 

16.1 

14.2 

24.0 

21.4 

Sept. 

24.0 

20.5 

20.3 

20.0 

17.0 

15.7 

15.0 

24.0 

21.0 

Oct. 

24.6 

21.4 

20.8 

20.2 

17.6 

15.9 

16.0 

24.0 

21.0 

Nov. 

25.8 

23.5 

23.3 

21.8 

19.1 

17.8 

18.8 

25.1 

21.0 

Dec. 

26.8 

24.0 

24.5 

22.0 

19.5 

18.2 

19.5 

25.5 

21.0 

Prices  of  Mineral  Oils 

The  year  just  closed  witnessed  an  unprecedented  de- 
cline in  the  prices  of  mineral  oils,  succeeded  in  turn  by 
a  sharp  upward  movement  in  the  fall.  The  course  of  oil 
prices  may  be  ascertained  from  Table  5  and  Fig.  8.  It  is 
evident  that  oil  prices  followed  the  course  of  prices  in 
general,  though  falling  lower  in  midsummer  than  the  av- 
erage price  level  of  all  commodities,  and  in  part  rising 
above  this  level  during  the  closing  months  of  the  year. 
In  terms  of  pre-war  prices  taken  as  100,  crude  petroleum 
ended  the  year  at  184;  gasoline,  at  140;  kerosene,  at  163; 
fuel  oil,  at  118,  and  lubricating  oils,  at  195.  By  way  of 
comparison,  the  average  price  of  raw  materials  in  the 
United  States  in  December,  1921,  according  to  calculations 
made  by  the  Federal  Reserve  Board,  was  140;  of  pro- 
ducers' goods,  127;  of  consumers'  goods,  140. 

The  monthly  price  courses,  1917-21,  of  the  oil  products 
of  chief  interest  to  the  automotive  industry  are  shown 
graphically  in  Fig.  8,  where  the  downward  and  upward 
movements  during  1921  are  thrown  into  perspective.  The 
price  of  gasoline,  as  usual,  was  more  stable  than  the  prices 
of  kerosene  and  lubricants,  although  gasoline  definitely 
accommodated  itself  to  the  change  in  price  level  that  af- 
fected all  commodities.  Prices  in  1921,  as  shown  by  the 
chart,  should  be  especially  compared  with  prices  in  1920. 
In  general  terms,  the  year  just  closed  neutralized  the 
price  advances  of  1920,  leaving  the  price  levels  at  approxi- 
mately their  1919  heights. 

To  those  interested  in  local  gasoline  prices,  Table  6 
will  reflect  the  average  monthly  tank-wagon  price  of  gaso- 
line during  1921  in  a  number  of  cities  selected  so  as  to 
give  a  sample  of  the  entire  country.  There  was  a  fairly 
uniform  price  movement  for  this  commodity  throughout 
the  whole  country,  illustrating  its  responsiveness  to 
changing  economic  conditions  both  in  the  petroleum  indus- 
try and  outside. 


As  a  summary  picture  of  the  broad  price  changes  in 
the  petroleum  industry  over  the  past  two  years.  Fig.  9 
is  introduced.  The  most  significant  feature  of  this  chart 
is  the  manner  in  which  the  stock  market  anticipated  the 
price  changes  in  crude  petroleum  and  petroleum  products. 

Conclusions 

The  developments  in  the  petroleum  industry  during  1921 
of  special  interest  from  the  automotive  viewpoint  may 
be  summarized  as  follows: 

(1)  Domestic  production  of  crude  petroleum  increased 
during  1921  in  spite  of  drastic  curtailment  of  industrial 
activities  in  practically  all  other  directions. 

(2)  In  the  face  of  a  notable  decline  in  the  number  of 
oil  wells  completed,  the  aggregate  output  of  the  country 
became  increasingly  dependent  upon  flush  production. 

(3)  The  Mexican  oil  fields  were  exploited  with  unprece- 
dented intensity,  and  many  of  the  individual  pools  were 
exhausted  during  the  year. 

(4)  Refinery  activity  slowed  down,  though  not  in  keep- 
ing with  industrial  activities  in  general. 

(5)  The  domestic  consumption  of  gasoline  increased 
about  6  per  cent  over  the  previous  year. 

(6)  The  prices  of  crude  petroleum  and  its  principal 
products  suffered  a  precipitous  decline  during  the  first 
part  of  the  year,  but  from  September  on  recovered  part 
of  the  ground  lost. 

(7)  The  closing  week  of  the  year  registered  the  largest 
daily  production  of  crude  petroleum  that  this  country  had 
thus  far  enjoyed. 

(8)  An  inventory  of  the  unmined  supply  of  crude  pe- 
troleum, made  by  the  U.  S.  Geological  Survey  and  the 
American  Association  of  Petroleum  Geologists  placed 
the  unmined  reserve  at  9.1  billion  barrels. 

(9)  The  present  year  opens  with  nearly  50  per  cent  of 
the  total  crude  petroleum  output  of  the  country  coming 
from  wells  less  than  a  year  old. 


TWENTY-NINE  gallons  of  fuel  oil  are  wasted  for 
every  ton  of  steel  that  is  produced,  according  to  the 
statement  of  William  N.  Best,  the  petroleum  engineer  in 
his  new  book  on  "Burning  Liquid  Fuel,"  recently  pub- 
lished by  the  U.  P.  C.  Book  Company. 

The  book  contains  much  interesting  statistical  and 
technical  data,  and  covers  in  a  thorough  and  compre- 
hensive manner  the  various  phases  of  the  science  of 
burning  liquid  fuel.  Especially  interesting  is  the  table 
of  crude  petroleum  produced  through  the  world  since 
1857  in  the  various  countries  of  the  world.  The  table 
shows  the  following  production  for  the  period  1857- 
1918  inclusive. 


Country  Bbls.  of  42  Gal. 

United  States   4,608,571,719 

Mexico 285,182,489 


Percentage 
of  Total 

61.41 
3.80 


Russia   1,873,999,199 

Dutch   East  Indies    (a)  188,388,513 

Rumania   151,408,411 

India    106,162,365 

Persia   14,056,063 

Galicia 154,051,273 

Peru 24,414,387 

Japan  and  Formosa    . .  38,498,247 

Trinidad   7,432,391 

Egypt    4,848,436 

Argentina    4,296,093 

Germany  16,664,121 

Canada    24,425,770 

Venezuela   317,823 

Italy    973,671 

Cuba    19,167 

Other  Countries   397,000 

Total   7,504,107,138 


24.97 

2.51 

2.02 

1.41 

.19 

2.05 

.33 

.51 

.10 

.07 

.06 

.22 

.33 

.02 


100.00 
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Labor  Statistics  Show  Strikes  Have 

Not  Diminished 

Opposition  to  wage  decreases  chief  cause  of  disputes  during  1921.  First 
9  months  produce  2,200  strikes.  New  York  State  has  greatest  number. 
Definite  trends  shown  in  relative  importance  of  wage  factors  each  year. 

By  Norman  G.  Shidle 


STATISTICAL  data  regarding  labor  is  usually  such 
as  relates  to  the  difficulty  workers  have  brought  to 
industry  in  the  way  of  strikes  and  industrial  dis- 
putes. It  should  be  recognized,  however,  that  the  fig- 
ures which  appear  under  the  title  of  "labor  statistics" 
are  really  only  a  part  of  the  picture.  In  a  certain  sense 
the  production  figures  of  an  industry  are  just  as  much 
"labor  statistics"  as  are  the  records  of  strikes  and  lock- 
outs. 

The  1921  labor  statistics  show  a  continuance  of  the 
large  number  of  strikes,  despite  industrial  depression. 

Two  thousand  two  hundred  strikes  occurred  the  first 
9  months  of  1921.  A  rather  broad  estimate  places  the 
number  of  men  involved  in  these  strikes  over  a  million 
and  the  number  of  days  lost  by  factories  because  of  the 
strikes  at  something  like  50,000. 

Statistics  concerning  labor  in  the  United  States  do 
not  provide  the  sort  of  fundamental  data  essential  to 
any  thorough  analysis  of  our  industrial  problems.  When 
the  Department  of  Commerce  recently  took  up  matters 
of  unemployment,  it  failed  to  find  any  adequate  data 
available  anywhere  in  government  bureaus  upon  which 
to  base  sound  studies  of  the  practical  problem  it  was 
approaching. 

There  is  a  very  definite  value,  however,  attached  to  the 
labor  statistics  compiled 
by  the  Bureau  of  Labor 
Statistics  of  the  Depart- 
ment of  Labor,  provided 
they  are  properly  analyzed 
and  interpreted.  The 
figures  used  here  are 
either  reprinted  directly 
from  the  tables  compiled 
by  the  Bureau  or  are  the 
result  of  compilations 
based  upon  the  work  of 
the  Bureau.  The  figures 
relating  to  1921  are  for  9 
months  only  in  every  case, 
and  slight  variations  may 
be  expected  when  the  final 
totals  for  the  year  are 
compiled. 

In  the  very  nature  of 
things,  it  is  impossible  to 
discuss  the  really  funda- 
mental factors  of  indus- 
trial relations  merely  by 
the  use  of  statistics  con- 
cerning strikes,  wages  and 
cost  of  living.     Being  es- 


essentially  a  study  of  the  psychology'  of  the  indi- 
vidual and  an  analysis  of  the  individual  in  his  relation  to 
his  task,  the  industrial  relations  problem  lends  itself  less 
than  any  other  industrial  question  to  statistical  treatment. 

A  study  of  the  available  statistics,  however,  enables 
the  executive  to  sense  certain  broad  general  trends,  to 
learn  the  present  and  probable  future  status  of  indus- 
trial unrest  so  far  as  it  relates  to  the  more  virulent 
forms,  such  as  strikes  and  lockouts,  and  to  interpet,  in 
the  light  of  these  general  movements,  the  most  effective 
methods  for  use  in  handling  his  own  individual  prob- 
lems. 

The  necessity  for  constructively  studying  the  prob- 
lems of  human  relationships  in  industry  is  made  even 
more  apparent  by  the  recent  remark  of  a  highly  re- 
spected and  conservative  cabinet  member,  who  said: 
"There  is  in  the  United  States  a  well-defined  and  con- 
stantly growing  unrest  which  already  embraces  probably 
75  per  cent  of  our  population.  This  unrest  is  manifest- 
ing itself  in  the  form  of  a  discontent  with  any  social 
system  which  permits  widespread  unemployment  and 
physical  privations  in  a  country  so  abundantly  blessed 
with  natural  resources  as  the  United  States." 

Here  is  the  statement  of  a  man  whose  opinion  on  this 
subject  undoubtedly  has  the  respect  of  even,-  reader  of 


PRINCIPAL  CAUSES  OF  STRIKES  AND  LOCKOUTS  1916,  1917,  1918,  1919, 

(Approximate  Percentages) 


1920,  AND  FIRST  THREE-QUARTERS  OF  1921 


Matter  in  Dispute 


For  increase  of  wages 

Because  of  decrease  of  wages.. 

Non-payment  of  wages 

Because  of  increase  of  hours..  . 

For  decrease  of  hours 

For  increased  wages  and  de- 
creased hours 

Recognition  of  union 

Recognition  and  wages 

Recognition  and  hours 

Recognition,  wages  and  hours. 

Recognition  and  conditions.  . .  . 

General  conditions 

Conditions  and  wages 

Conditions  and  hours 

Conditions,  wages  and  hours . 

Discharge  of  foreman  demanded 

Because  of  discharge  of  em- 
ployees   

Employment  of  non-union  men 

Relative  to  agreement 

New  agreement 

Sympathy 

Jurisdiction 

Miscellaneous 

Not  reported 

Total 


STRIKES 


1916 
per  Cent 


35.10 
1.00 
0.35 
0.08 
3.02 

13.04 
9.36 
3.32 
0.60 
1.85 

'i',58 
1.52 
0.08 
0.68 
0.46 

3.32 
2.00 
1.03 
1.01 
0.87 
0.52 
3.18 
16.00 


100.00 


1917 
per  Cent 


35.60 
0.80 
0.40 
0.40 
2.89 

8.80 
6.50 
3.50 
0.64 
1.32 
0.30 
2.25 
1.65 
0.40 
0.61 
0.88 

4.80 
1.80 
1.77 
0.52 
1.61 
0.47 
4.09 
18.00 


100.00 


1918 
per  Cent 


42.50 
1.07 
0.98 
0.19 
2.48 

7.80 
5.84 
3.00 
0.50 
2.08 
0.22 
1.70 
1.57 
0.06 
0.25 
1.67 

4.30 
1.92 
1.29 
0.12 
1.07 
0.50 
5.34 
13.55 


100.00 


1919 
per  Cent 


30.42 
2.46 
0.28 
0.25 
3.26 

17.01 
11.31 
3.91 
0.59 
5.49 
0.44 
1.76 
1.66 
0.05 
1.14 
0.46 

4.35 

i'.oi 

1.11 
3.08 
0.46 
2.80 
6.60 


100.00 


1920 
per  Cent 


42.33 
3.93 
0.64 
0.22 
1.99 

8.43 
3.64 
2.64 
0.16 
1.32 
0.19 
2.39 
1.71 
0.06 
1.3S 
0.96 

4.48 
1.19 
1.64 
0.35 
2.04 
0.64 
10.47 
7.20 


100.00 


1921 
per  Cent 


4.5 
43.6 

'i'.7 
12.4 

1.2 
1.1 
1.2 

6.3' 

"2.Z 
0.5 


2.0 
1.3 

3.8 
1.9 
1.3 
0.4 

12.8 
7.7 


100.00 


LOCKOUTS 


1916 
per  Cent 


10.57 
1.84 

'2!67 
1.84 

1.84 
20.20 
1.84 
0.92 
4.59 


1.84 


4.59 
3.67 
1.84 
2.75 
0.92 

2!75 
30.30 


100.00 


1917     I     1918 
per  Cent, per   Cent 


13.50 
1.59 
0.79 

"z'.yi 

3.17 

31.00 

3.97 

0.79 


3.17 
0.79 
0.79 

■6!79 

2.38 
0.77 
2.38 
1.59 
0.79 

"3;97 
23.80 


100.00 


13.49 
1.93 


1.93 

33.60 

1.93 


1.93 
1.93 


0.97 

'8  70 
33.60 


1919  1920         1)21 

per  Cent  per  Cent  per  Cent 


19.86 
3.48 


6.60 

7  43 
25  t>5 
4  14 
0  83 
5.79 


0  83 


3.31 


0.83 

12  41 

9.99 


17.24 
18.97 


5.17 
8.62 
690 
1.72 
5.17 


5.17 


5.17 


10  35 
15.52 


100.00  I  100.00      100.00 


20S 
13.50 


14.58 


13.50 
2. OS 


3. OS 
3. OS 


6.25 
4.17 
3.08 


13.50 
37.10 


100.00 


Fig.   1 — Principal    causes  of   strikes   and    lockouts 
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these  lines.  It  brings  home  very  forcibly  the  responsi- 
bility which  rests  upon  those  conducting  industry  to  pro- 
vide to  every  industrial  worker  an  opportunity  for  the 
highest  personal  development  of  which  the  worker  is 
capable.  Not  only  is  this  necessary  from  a  social  point 
of  vievz,  but  it  is  advantageous  and  profitable  from  the 
point  of  view  of  the  individual  industrial  organization. 
The  practical  ideal  of  service — to  those  within  and  with- 
out the  organization — is  graduallj'  being  recognized  in 
American  industry  as  the  steadiest  and  soundest  road 
to  increased  business   and  permanent  progress. 

All  this  is  a  bit  aside  from  the  immediate  matter  of 
labor  statistics,  yet  the  "75  per  cent"  quoted  above  is 
probably  the  most  significant  "statistic"  that  has  been 
estimated  for  some  time. 

It  is  essential,  however,  that  a  true  estimate  of  value 
be  placed  upon  all  statistical  data  used  in  industry.  The 
majority  of  strike  statistics,  for  example,  used  in  this 
article  are  indicative  of  the  general  sentiment  of  work- 
ers just  about  to  the  extent  that  such  general  sentiment 
is  voiced  by  organized  labor.  Strikes  are  almost  entirely 
the  result  of  organized  labor.  Yet  it  must  be  recognized 
that  just  as  much  discontent  and  consequent  reduction 
in  production  efficiency  may  occur  in  cases  where  labor 
is  unorganized  and  strike  records  do  not  appear.  The 
result  in  the  latter  case  may  be  just  as  bad,  but  simply 
more  diflScult  to  record  statistically. 

This  fact  is  not  always  sufficiently  recognized  by  stu- 
dents of  labor  statistics  and  as  a  result  erroneous  con- 
clusions are  frequently  drawn  upon  the  basis  of  the  data 
available.  It  is  just  as  important  in  an  analysis  of  this 
kind  to  understand  clearly  the  limitations  of  the  figures 
involved  as  to  know  the  figures  themselves. 

Industrial  depression  has  had  little  effect  upon  the 
number  of  strikes.  The  first  three-quarters  of  1921  show 
a  total  of  2200  strikes  as  against  a  total  of  3109  for  the 
entire  year  of  1920.  Thus  it  appears  that  if  the  last 
quarters  of  1921  produced  as  man-^  strikes  in  proportion 
as  did  the  three  previous  quarters  the  total  for  the  year 
would  be  only  slightly  under  that  of  1920. 

A  review  of  the  total  number  of  strikes  during  the  last 
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AND 

LOCKOUTS, 

1916- 

1921    ( 

9   MO.   OP 

1921) 

STRIKES  ENDING  IN 

LOCKOUTS  ENDING  IN 

RESULT 

1916 

1917 

1918 

1919 

1920 

(9  Mo.) 
1921 

1916 

1917 

1918 

1919 

1920 

1921 

In  fsTor  of  employers 

727 
733 
766 

70 
99 

382 
614 
699 

131 
190 

459 

612 
674 

199 
190 

661 
565 
785 

45 
36 

633 
360 
429 

59 
197 

301 
285 
176 

49 
105 

21 
16 
11 

3 
2 

13 
17 
21 

6 
1 

6 

15 
17 

5 

21 

19 
16 
U 

3 
21 

10 
7 
6 

2 
2 

8 

5 

Compromised 

Employees  returned   pending  ar- 
bitration  

3 

Not  reported 

4 

Total 

2,395 

2,016 

2,134 

2.092 

1,678 

916 

53 

58 

64 

70 

27 

00 

Fig.   3 — Results   of  stritces   and    lockouts 


six  years  shows  a  remarkable  uniformity,  the  variation 
being  less  than  1000  in  any  case.     The  record  follows: 

Year  Strikes  Lockouts 

1916  3,681  108 

1917  4.324  126 

1918  3,248  105 

1919  3,444  125 

1920  3,109  58 

1921  (9  mo.)         2,200  56 

There  is  one  significant  deduction,  perhaps,  that  may 
be  drawn  from  this  uniformity.  There  is  an  indication 
that  so  long  as  present  methods  prevail  on  the  part  of 
employer  and  employed  the  struggle  between  the  two  is 
likely  to  be  carried  on  with  equal  vigor  regardless  of  the 
condition  of  industry  or  the  surface  causes  that  may  be 
given  for  the  outbreak  in  each  case.  For  many  years 
labor  was  underneath  in  the  industrial  struggle  and  some 
employers  felt  themselves  secure  in  their  power.  The 
war  brought  to  labor  its  first  real  opportunity  to  exer- 
cise power  and  the  natural  reaction  from  these  previous 
years  was  for  it  to  exercise  that  power  to  its  fullest  ex- 
tent, unwisely  in  many  instances. 

Again  the  industrial  scales  have  turned.  Labor  is 
plentiful,  and  the  employer  has  the  advantage,  so  far 
as  dealing  with  his  workers  is  concerned.  If  the  uni- 
formity of  these  strike  figures  shows  anything  at  all,  it 
is  the  certainty  of  continued  future  trouble  if  manage- 
ment seizes  the  opportunity  which  it  now  has  to  "get 
even"  with  workers  for  real  or  fancied  wrongs  during 
war  and  post-war  days. 

The  handling  of  industrial  relations  during  the  next 
few  months  will  have  a  very  definite  effect  upon  the  ra- 
pidity with  which  any  given  company  will  be  able  to 
return  to  complete  stability. 

A  prominent  railroad  executive  stated  recently  that 
the  willing  and  hearty  co-operation  of  members  of  the 
railway  brotherhoods  would  mean  a  saving  in  operating 
expenses  of  4  to  5  per  cent;  that  a  certain  proposed  wage 
decrease  for  these  brotherhood  members  would  mean  a 
saving  of  1  per  cent,  and  that  consequently  it  would  be 
very  poor  economy  to  make  the  proposed  reduction  if 
such  action  meant  the  loss  of  that  willing  and  construc- 
tive co-operation. 

Without  debating  the  details  of  the 
figures  involved  in  this  statement, 
the  words  of  this  official,  who  had  in 
mind  only  the  management  view- 
point, well  illustrates  the  point  made 
in  preceding  paragraphs.  A  careful 
study  of  personnel  problems  as  re- 
lated to  the  individual  within  the 
plant  is  possible  at  this  time  when 
production  needs  are  not  pressing. 
Experimentation  is  possible  that 
would  not  be  feasible  when  peak  pro- 
duction is  necessary.     The  uniform 
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OCCUPATIONS   IN   WHICH   THE   LARGEST    NUMBER   OF    STRIKES  AND   LX)CKOUTS 

OCCURRED   IN    EACH    YEAR,    1916    TO    1920 


INDUSTRY 

STRIKES 

LOCKOUTS 

Grind 
ToUl 

1916 

1917 

1918 

1919 

1920 

(9  M«.) 
1921 

1916 

1917 

191S 

1919 

1920 

(9  Mo.) 
1921 

Building  trades 

376 

222 

72 

34 

44 

547 

402 

51 

25 

27 

70 

59 

258 

224 

447 

483 

56 

19 

295 

513 

418 

39 

40 

103 

38 

26 

242 

342 

418 

418 

72 

15 

75 

441 

185 

35 

40 

136 

39 

14 

209 

226 

445 

309 

68 

27 

44 

551 

174 

44 

64 

108 

71 

13 

263 

185 

498 

269 

24 

29 

37 

398 

178 

39 

76 

44 

42 

29 

208 

238 

515 

172 
19 
16 
26 

202 
74 
34 

323 
19 
17 
20 

102 
49 

18 
5 

i4 
3 
2 
4 

2 
3 
4 

21 
12 

4 

2 
31 

2 

1 
3 

5 

1 

16 

18 

2 

1 
1 

23 
5 

4 
3 

3 

1 

19 
7 
8 

'2 
29 
2 
3 
6 
1 
2 

'9 

1 

8 
16 

1 
3 

9 
2 

'2 
'2 

8 
3 

i' 

6 

1 

9' 

i' 

2 

2700 

18*>4 

320 

Leather 

140 

517 

Metal  trades 

2671 

Mining     

1377 

537 

Printing  and  publishing 

555 

Shipbuilding   

430 

261 

Stonework 

161 

Teitile            

1297 

1324 

Fig.  4 — Occupations  in    which    largest   number  of  strikes  occurred 


strike   figures    show   the    results    of    obsolete   methods. 

The  most  striking  thing  in  the  table  of  strike  causes 
is  the  natural  change  in  the  major  causes  of  strikes.  As 
usual  the  chief  cause  is  wages,  but  in  previous  years — 
from  1916  at  least — the  strikes  have  been  for  increased 
wages;  1921  shows  a  reversal.  The  workers  struck  nearly 
900  times  during  the  first  9  months  of  1921  because  their 
wages  had  been  decreased. 

This  change  follows  definitely  the  trend  of  the  indus- 
trial situation,  the  workers  striving  to  maintain  what 
they  have  obtained  in  past  years  of  fighting  and  the  em- 
ployers finding  it  necessary  to  reduce  operating  expenses. 
For  the  rest,  strike  causes  showed  little  radical  change, 
except  in  the  case  of  decreased  hours.  Twelve  per  cent 
of  the  strikes  in  1921  were  fought  over  demands  for  less 
working  hours,  while  3  per  cent  was  the  highest  reached 
in  previous  years,  1920  showing  only  about  2  per  cent. 
The  trend  in  lockout  causes  follows  this  same  course, 
a  greater  percentage  of  lockouts  having  been  instituted 
because  the  workers  demanded  decreased  hours  than  ever 
before. 

An  interesting  trend  is  brought  out  by  the  curve 
shown  in  Fig.  2,  which  was  plotted  on  the  basis  of  figures 
compiled  from  the  table  of  strike  causes.  This  curve 
shows  the  percentage  of  total  strikes  during  the  last  six 
years  in  which  wages  figure  either  as  a  major  or  minor 
cause. 

Wages  As  a  Strike  Cause 

It  appears  that  over  half  of  the  strikes  during  this 
period  were  fought  over  matters  involving  questions  of 
wage,  and  that  in  only  one  year,  1919,  has  there  been 
any  marked  deviation  from  a  uniform  proportion.  In 
analyzing  this  curve  it  should  be  remembered  that  the 
announced  cause  of  strikes  has  little  relation  to  the 
fundamental  causes.  The  announced  cause  is  simply  the 
point  over  which  the  break  in  relations  finally  came  or 
the  battleground  chosen  for  a  particular  fight. 

The  1919  deviation  in  this  curve,  however,  marks  the 
period  at  which  labor  attained  its  highest  power  in 
American  industry.  A  possible  interpretation  of  the 
drop  in  the  curve  may,  consequently,  be  that  at  this 
time  labor  found  itself  in  a  position  to  actively  fight 
for  some  of  those  other  things  which  it  had  always 
desired  but  had  never  been  able  to  take  a  stand  on, 
because  of  the  necessity  for  fighting  for  the  primary 
life-giving  factor,  wages.  The  return  of  the  curve  to 
its  apparently  normal  percentage  indicates  that  workers 
are  again  under  the  necessity  of  fighting  for  the  neces- 
sities. 

Employers  have  won  more  strikes  in  1921  than  did  the 
workers,    although    if    the    number    of    "compromised" 


strikes  were  added  to  the 
employees'  total  the  em- 
ployers would  be  behind 
for  the  year.  There  is 
some  justification  for  such 
addition,  since  it  is  obvi- 
ous that  every  time  a 
strike  is  compromised  the 
employer  gives  up  some- 
thing that  he  held  before 
the  strike  occurred.  Thus, 
the  workers  may  not  count 
the  strike  as  won  unless 
they  obtain  the  results 
which  they  stated  as  their 
desire  when  starting  the 
strike,  yet  if  a  compromise 
is  made  they  have  gained 
something.  This  has  nothing  to  do  with  the  rights  or 
wrongs  of  the  various  matters  under  dispute,  of  course, 
but  serves  to  illuminate  to  some  extent  the  table  shown 
in  Fig.  3.  During  the  past  six  years  the  number  of 
strikes  ending  in  favor  of  employers  has  been  just  about 
equal  to  the  number  ending  in  favor  of  employees. 

Building  Trades  Furnish  Most  Trouble 

The  building  trades  furnished  the  most  trouble  for 
employers  again  in  1921  as  they  did  in  1920,  their 
record  last  year  putting  them  ahead  of  the  metal  work- 
ers as  strikers  for  the  last  six  years. 

The  most  startling  jump  in  number  of  strikes  during 
1921  was  made  in  the  printing  and  publishing  trades. 
Three  hundred  and  twenty-three  strikes  and  9  lockouts 
occurred  in  this  trade  during  the  first  9  months  of  last 
year,  while  the  1920  total  of  70  was  the  highest  that 
had  ever  before  occurred.  The  metal  trades  were  in- 
volved in  less  strikes  last  year  than  during  any  similar 
period.  Their  total  for  the  first  three-quarters  was  only 
202,  which  is  small,  comparatively  speaking.  The  five 
trades  involved  in  the  greatest  number  of  strikes  last 
year  were  as  follows : 

Building  trades    515 

Printing  and  publishing   323 

Metal  trades   202 

Clothing    172 

Textile    102 

The  six-year  total  of  strikes  by  trades  looks  somewhat 
different,  however,  as  the  miners  played  a  large  part  in 
strikes  during  previous  years,  but  engineered  only  74 
in  1921.     The  six-year  totals  are: 

Building  trades  2700 

Metal  trades    2671 

Clothing    1864 

Mining   1377 

Transportation  1324 

Textile    1297 

It  is  impossible  to  determine  thi  trade  having  the  least 

number  of  strikes,  since  only  those  having  at  least  a 

certain  number  are  listed. 

Allied  Industry  Strikes 

The  chart  shown  in  Fig.  5  is  based  on  six-year  total 
strike  figures  in  the  industries  shown.  The  six  indus- 
tries involved  are  all  more  or  less  allied  to  the  automo- 
tive field,  some  more  directly  than  others.  The  automo- 
tive executive,  however,  is  interested  in  the  general  trend 
of  industrial  relations  in  allied  industries,  since  he  has 
found  by  experience  that  unstable  labor  conditions  in 
an  allied  industry  may  affect  his  factory  operations  very 
materially. 

The  chart  simply  depicts  graphically  what  is  shown 
elsewhere  in  figures.     It  shows  the  leather  industry  to 
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DIJRATION   OF  STRIKES, 

1916 

1917 

,    1918 

,    1919,    192 

0   AND   9  MONTHS 

OF   1921 

STRIKES  ENDING  IN 

LOCKOUTS  ENDING  IN 

1916 

1917 

1918 

1919 

1920 

1921 

1916 

1917 

1918 

1919 

1920 

1921 

1  day  or  less 

179 
183 
146 
124 
330 
408 
224 
99 
266 
104 
332 

282 
111 
102 

61 
213 
215 
118 

54 
185 

60 
615 

229 
170 
127 
111 
251 
268 
151 

69 
225 

49 
484 

105 

69 

80 

78 

185 

287 

199 

113 

517 

161 

298 

88 

63 

53 

SO 

140 

213 

104 

88 

298 

145 

436 

37 

20 

29 

21 

56 

75 

80 

40 

184 

139 

136 

2 
1 
1 
6 

10 
7 
2 
6 

18 

2 

2 
3 

1 
3 
4 
3 
4 
8 
4 
24 

9 

3 

29 

10 

5 

i 

3 

4 

9 

3 

29 

10 

11 

i 
"i 

3 
2 
2 
7 
4 
7 

2  days 

3  days 

5  to  7  days 

2 

8  to  14  days 

2 

15  to  21  days 

1 

22  to  29  days 

1 

30  to  90  days 

7 

Over  90  days 

3 

Not  reported 

2 

Total 

2395 

2016 

2134 

2092 

1678 

817 

53 

58 

64 

70 

27 

18 

Fig.  5 — Total  number  of 
strikes  during  last  six 
years    in    all'ed    industries 


be  in  the  best  position  of  the  entire  group,  having  been 
involved  in  only  140  strikes  in  six  years. 

New  York  maintains  its  unenviable  position  as  the 
State  in  which  most  strikes  have  occurred.  Having  held 
this  honor  without  interruption  for  six  years,  the  Empire 
State  naturally  has  an  excellent  lead  in  the  six-year 
total.  There  is  little  to  be  said  concerning  the  statistics 
in  Fig.  6,  except  that  the  1921  results  follow  in  almost 
exactly  with  the  trends  established  during  previous 
years. 

New  York,  Pennsylvania  and  Massachusetts  had  the 
greatest  number  of  strikes  last  year  among  this  group 
of  industrial  high-strike  states.  The  total  for  six  years 
places  the  five  leaders  as  follows : 

New  York 3224 

Pennsylvania    2002 

Massachusetts   1982 

Illinois    1259 

Ohio 1249 

NUMBER   OF   STRIKES   BEGINNING   TN   EACH  YEAR 

IN     SOME     OF     THE     CHIEF     INDUSTRIAL     STATES. 

1916,      1917,      1918,      1919.      1920      AND      FIRST      THREE 

QUARTERS   OF   1921 


STRIKES 

1916 

1917 

1918 

1919 

1920 

1921 

Total 

New  York        

577 

566 

374 

411 

276 

149 

325 

57 

90 

70 

66 

696 
481 
342 
219 
261 
276 
178 
290 
117 
65 
62 

668 

304 

341 

138 

188 

237 

90 

126 

100 

68 

59 

515 

265 

376 

171 

214 

252 

120 

78 

63 

91 

79 

4o'.; 

202 

366 

120 

170 

202 

124 

54 

53 

64 

44 

309 

184 

183 

115 

136 

143 

59 

57 

61 

32 

64 

3224 

Pennsylvania 

Massachusetts 

New  Jersey 

Ohio 

Illinois 

2002 
1982 
1174 
1249 
1259 

Conneeticnl 

Washington 

Missouri 

898 
662 
409 
455 

Michigan 

374 

Fig.    6 — Number    of    strikes    In    some    of    chief    industrial 

states 


Fig.    7 — Duration    of     strikes 

Again  in  1921  the  tendency  toward  a  reduced  length 
of  strikes  is  apparent.  As  in  previous  years,  the  greatest 
number  last  from  1  to  3  months,  but  last  year  the  num- 
ber lasting  this  long  was  only  23  per  cent  of  the  total, 
as  against  25  per  cent  in  1920  and  29  per  cent  in  1919. 
Thus  it  appears  that  industrial  questions  are  having  a 
tendency  to  be  brought  to  a  more  rapid  conclusion  than 
in  the  past  after  a  strike  has  started.  Whether  or  not 
this  tendency  toward  a  rapid  settlement  has  any  relation 
to  the  satisfactory  nature  of  the  settlement  cannot  be 
determined  from  any  available  statistics. 

Works  Councils 

Without  presenting  any  statistical  data  it  can  be 
stated  that  very  probably  there  has  been  a  decrease  in  the 
number  of  works  councils  in  the  United  States  during 
1921.  This  was  expected  by  many  as  the  natural  result 
of  industrial  depression.  It  was  natural,  however,  not 
so  much  as  a  result  of  industrial  depression  as  of  the 
spirit  and  purpose  which  was  behind  the  original  instal- 
lation of  such  councils  in  some  cases. 

In  certain  instances  "industrial  democracy"  was  insti- 
tuted without  any  special  belief  by  the  management  in 
its  essential  soundness.  Some  managements  installed  it 
without  understanding  it  or  the  almost  certain  lines  of 
its  development.  The  spirit  behind  some  of  these  instal- 
lations was  defensive  or  offensive  rather  than  co- 
operative. 

In  such  cases  the  plan  did  not  work  out  to  the  satisfac- 
tion of  the  management — and  usually  failed  to  satisfy 
the  workers.  Many  such  industrial  councils  have  gone 
out  of  existence  during  the  last  two  years. 

Many  others  have  survived,  however,  and  are  operating 
as  helpful,  constructive  forces  in  aiding  the  management 
to  weather  the  storm  of  indr.strial  depression.  The 
automotive  industry  has  several  examples  of  this  suc- 
cessful type  of  council.  The  success  has  been  achieved 
because  the  councils  were  originally  installed,  not  with 
any  philanthropic  purpose,  but  with  the  purpose  of  de- 
veloping the  business  and  the  factory  to  its  highest 
efficiency  through  the  utilization  of  the  individual  intelli- 
gence and  co-operation  of  every  man  in  the  plant. 

It  is  perfectly  possible  in  many  cases,  of  course,  to  obtain 
equally  good  results  without  any  organized  group  of 
employees.  It  is  worth  while  to  point  out  again  that 
the  spirit  behind  the  handling  of  industrial  relations  is 
the  essential  thing,  while  the  mechanical  means  used 
to  translate  that  spirit  into  action  is  a  minor  considera- 
tion in  any  case. 

The  truth  of  this  principle  has  been  well  illustrated  by 
the  success  or  failure  of  the  various  works  councils  in- 
stalled during  war  and  post-war  years.  The  principle 
itself  has  come  to  form  the  basis  of  operation  for  prac- 
tically every  plant  in  which  harmonious  relations  exist 
between  employers  and  employees. 


General  Statistics 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


427 


Road  Construction  Lags  Far  Behind 

Car  Registration 

In  1914  there  were  7  motor  vehicles  to  a  mile  of  surfaced  road.  To-day  it 
is  estimated  that  the  proportion  is  27  to  1.  While  accurate  mileage  fig- 
ures for  the  last  two  years  are  not  available,  the  following  curve  shows 
definite  need  for  highway  growth.   Bureau  of  Roads  Survey  in  progress. 


WilLE  accurate  statistics  are  not  yet  available,  it 
is  probable  that  some  25,000  miles  of  surfaced 
road  were  added  to  the  total  for  the  United 
States  during  1921.  On  Dec.  31,  1921,  there  were  15,834 
miles  of  Federal  Aid  Road  projects  under  way,  and 
about  70  per  cent  of  this  total  had  been  completed.  Only 
about  half  of  the  new  road  construction  during  1921  con- 
sisted of  Federal  Aid  projects,  however,  so  that  the 
estimated  total  of  25,000  miles  of  new  roads  for  the 
year  is  probably  not  far  wrong. 

More  Federal  aid  money  is  being  expended  in  Texas 
than  in  any  other  State  so  far  as  regards  projects  under 
construction  at  the  end  of  1921.  New  roads  costing  near- 
ly $22,000,000  are  under  way  in  that  State. 

It  is  estimated  by  certain  authorities  that  a  billion 
dollars  will  be  spent  on  highways  during  1922.  This 
sum  would  include  carrying  and  amortization  charges  on 
outstanding  bonds,  administration  expenses,  traffic  regu- 
lation, highway  maintenance  and  highway  construction. 
This'  expenditure  has  become  necessary  to  efficient  func- 
tioning of  modern  industrial  transportation  and  is  based 
upon  sound  economic  foundation. 

Vehicle  Registration  vs.  Road  Growth 

It  is  interesting  to  compare  the  relative  rate  of  growth 
of  motor  vehicle  registration  and  the  total  mileage  of 
improved  roads  in  the  United  States.  The  accompany- 
ing chart  brings  out  this  relation  clearly.  The  curves 
are  constructed  on  a  semi-logarithmic  scale,  thus  permit- 
ting the  lines  to  show  the  proportionate  growth  of  these 
two  factors. 

It  will  be  noted  that  the  curve  showing  the  rate  of 
growth  of  motor  vehicle  registrations  increases  more 
rapidly  and  is  more  uniform  than  is  the  curved  based 
upon  surfaced  road  mileage.  This  is  natural  because 
the  growth  of  the  motor  vehicle  has  steadily  increased, 
whereas  the  surfaced  road  mileage  has  been  subject  to 
many  hindrances  which  did  not  allow  it's  growth  to  pro- 
ceed along  the  lines  it  would  naturally  take  on  an  econ- 
omic basis. 

Automobile  registration  was  increased  because  of  the 
individual  needs  and  the  individual  action  of  supplying 
those  individual  needs.  Road  mileage  increase  has  been 
dependent  upon  the  group  action  of  many  individuals 
and  has  thus  been  slower  and  less  steady  than  the  growth 
in  the  number  of  vehicles  in  use. 

Even  though  the  curves  are  plotted  only  from  1914, 
the  miles  of  paved  road,  it  must  be  remembered,  were 
•entirely  inadequate  for  the  economic  needs  of  transpor- 
tation at  that  time.  In  1914  there  were  7  motor  vehicles 
for  every  mile  of  paved  road.  To-day  there  are  27  mo- 
tor vehicles  for  every  mile  of  paved  road. 

Thus  it  becomes  apparent  that  surfaced  road  mile- 
age must  increase   at  a  considerably  more  rapid  rate 


than  motor  vehicle  registrations  if  the  economic  neces- 
sity for  good  roads  is  to  be  met. 

The  figures  used  in  constructing  the  road  mileage  curve 
are  taken  from  the  records  of  the  U.  S.  Bureau  of  Roads 
for  the  years  1914-1918  inclusive.  The  figures  are  listed 
in  reports  of  the  Bureau  as  "Total  of  all  surfaced  roads." 
The  1919  figures  are  taken  from  the  Bureau  of  Roads 
figures  so  far  as  regards  State  highway  mileage.  To  this 
total,  20  per  cent  was  added  to  take  in  county  and  other 
road  construction. 

Survey  in  Progress 

For  1920  and  1921  accurate  figures  are  not  available 
anywhere  at  the  present  time.  For  certain  internal  de- 
partmental reasons,  the  Government  did  not  collect  this 
data  for  these  years.  A  survey  is  under  way  at  the  pres- 
ent time,  however,  which  will  bring  the  figures  entirely 
up  to  date.  The  estimates  of  350,000  for  1920  and  $375,- 
000  for  1921,  which  are  used  in  the  chart,  have  been  made 
on  the  basis  of  the  best  data  available  at  the  present  time. 

The  exact  accuracy  of  this  1921  figure,  however,  is 
not  necessary  to  the  purpose  of  the  chart,  as  the  relative 
growth  of  motor  vehicle  registrations  and  surfaced  road 
mileage  is  well  illustrated  in  any  case. 

There  is  a  great  need  for  highway  transport  education 
throughout  the  country,  and  the  movements  now  devoted 
to  this  work  should  have  the  hearty  support  of  the  auto- 
motive industry.  A  thorough  understanding  of  the  eco- 
nomics of  highway  transport  is  essential  to  the  maximum 
growth  of  car  and  truck  use. 
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Automotive  Vehicle 


AMERICAN  AUTOMOBILE  RECORDS 


Non-Competitive 


Speedway  Records,  Class  "B,"  Stock  Chassis 


300  to  450  Cubic 

Inches  Piston 

Displacement 

5  Miles 

3:15.88 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

10  Miles 

6:31.48 

Mulford 

Paige 

UniontowTi, 

Pa. 

May  20, 

1921 

15  Miles 

9:45.96 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

20  Miles 

13:01.48 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

25  Miles 

16:37.94 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

50  Miles 

33:16.43 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

75  Miles 

50:00.80 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20, 

1921 

LOO  Miles 

1:06:53.26 

Mulford 

Paige 

Uniontown, 

Pa. 

May  20. 

1921 

Speedway  Records  Regardless  of  Class,  Non-Stock 


Vi  mile.... 

.    0:05.91 

Rader 

Packard  Special 

Sheepshead  Bay 

July  28, 

1917 

%  mile. . . . 

.    0:13.94 

Rader 

Packard  Special 

Sheepshead  Bay 

July  28, 

1917 

1  kilo 

.    0:17.35 

Rader 

Packard  Special 

Sheepshead  Bay 

July  28, 

1917 

1  mile 

.     0:28.76 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27, 

1919 

2  miles... 

.    0:57.81 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27, 

1917 

3  miles. . . 

.    1:26.61 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27. 

1917 

4  miles. . . 

.    1:55.74 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27, 

1917 

5  miles. .  . 

.    2:24.65 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27. 

1917 

10  miles.. . 

.    4:50.88 

Rader 

Packard  Special 

Sheepshead  Bay 

July  27, 

1917 

Straightaway  Records,  Class  "B,"  Stock  Chassis  (Piston  Displacement) 


300  to  450  Cubic  Inches 


Kilometer 

1  mile 

2  miles 

3  miles 

4  miles 

5  miles 


21.56 
34.25 
:08.86 
:43.69 
:18.08 


2:53.48 


Li.  F.  Goodspeed 
Li.  F.  Goodspeed 
L.  F.  Goodspeed 
Li.  F.  Goodspeed 
L.  F.  Goodspeed 
L».  F.  Goodspeed 


Roamer 
Roamer 
Roamer 
Roamer 
Roamer 
Roamer 


Daytona 

April  22, 

1921 

Daytona 

April  22, 

1921 

Daytona 

April  22, 

1921 

Daytona 

April  22, 

1921 

Daytona 

April  22, 

1921 

Daytona 

April  22, 

1921 

Straightaway  Records  Regardless  of  Class,  Non-Stock 


%  mile 


kilo 
mile 
miles 
miles 
miles 
miles 
10  miles 
15  miles 
20  miles 


0:11.57 

Milton 

Duesenberg 

0:14.40 

Milton 

Duesenberg 

0:23  07 

Milton 

Duesenberg 

0:46.24 

Milton 

Duesenberg 

1:12.18 

Milton 

Duesenberg 

1:36.14 

Milton 

Duesenberg 

2:00.04 

Milton 

Duesenberg 

4:09.31 

De  Palma 

Packard  Special 

6:48.75 

De  Palma 

Packard  Special 

8:54.20 

De  Palma 

Packard  Special 

(Standing 

Start) 

0:38.83 

De  Palma 

Packard  Special 

Daytona,  Apr. 
Daytona,  Apr. 
Daytona,  Apr. 
Daytona,  Apr. 
Daytona,  Apr. 
Daytona,  Apr. 
Daytona.  Apr. 
Daytona,  Feb. 
Daytona,  Feb. 
Daytona,  Feb. 


27,  1920 

27,  1920 

27,  1920 

27,  1920 

25,  1920 

25,  1920 

25,  1920 

16,  1919 

17.  1919 
17,  1920 


Daytona,  Feb.  17,  1920 


1  mile 

(Officially  recognized  by  the  American  Automobile  Association  as  being  the  record  for  this 

country  in  each  class.) 

Competitive 
Speedway  Records  Regardless  of  Class,  Non-Stock 


1  mile 

2  miles 

3  miles 

4  miles 

5  miles 
10  miles 
15  miles 
20  miles 
25  miles 
50  miles 
75  miles 

100  miles 
150  miles 
200  miles 
250  miles 
300  miles 
350  miles 
400  miles 
450  miles 
500  miles 


0:40.23 

1:09.57 

1:54.81 

2:14.22 

2:56.35 

5:20.20 

8:18.90 

10:50.20 

14:12.72 

26:23.40 

40:31.00 

54:05.80 

1:21:19.20 

1:55:11.05 

2:23:04.03 

2:55:32.23 

3:24:42.99 

4:04:48.98 

4:35:05.78 

5:07:26.00 


De  Palma 
Louis  Chevrolet 
Resta 

Louis  Chevrolet 
Resta 
Milton 
De  Palma 
De  Palma 
De  Palma 
De  Palma 
Hearne 
Heame 
Hearne 
Mulford 
Aitken 
Anderson 
Anderson 
Resta 
Resta 
Resta 


Mercedes 
Front enac 
Peugot 
Prontenac 
Peur  ' 
Duepeiiberg 
Packard  Special 
Packard  Special 
Packard  Special 
Packard 

Disteel-Duesenberg 
Disteel-Duesenberg 
Disteel-Duesielnberg 
Hudson 
Peugot 
Stutz 
Stutz 
Peugot 
Peugot 
Peugot 


Des  Moine-s,  la. 
Chicago.  111. 
Des  Moines,  la. 
Chicago,  111. 
Omaha,  Neb. 
Sheepshead  Bay,  N.  T 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Sheepshead  Bay,  N.  Y 
Cotati,  Cal. 
Cotati,  Cal. 
Cotati,  Cal. 
Chicago,  111. 
Sheepshead  Bay,  N.  T. 
Sheepshead  Bay,  N.  Y. 
Sheepshead  Bay,  N.  Y 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 


June  24, 
Sept.  3, 
.Tune  24, 
Sept.  3, 
July,  15, 
.Tune  14, 
Sept.  3, 
July  28, 
Sept.  3, 
June  14, 
Aug.  14, 
Aug.  14, 
Aug.  14, 
June  16, 
Sept.  30, 
Oct.  9, 
Oct.  9, 
.Tune  26, 
June  26, 
June  26, 


1916 
1917 
1916 
1917 
1916 
1919 
1917 
1918 
1917 
1919 
1921 
1921 
1921 
1917 
1916 
1915 
1915 
1915 
1915 
1915 


Straightaway  Records  Regardless  of  Class,  Non-Stock 


10  miles 
20  miles 
50  miles 
100  miles 
150  miles 
200  miles 
250  miles 
300  miles 


5:14.40 
13:11.92 
35:52.31 
1:12:45.20 
1:55:18.00 
2:34:12.00 
3:14:5.'). 00 
3:53:33.50 


Bruce-Brown 

Burman 

Burman 

Bernin 

Disbrow 

Disbrow 

Disbrow 

Disbrow 


Benz 

Buick  Bug 
Buick  Bug 
Renault 
Special 
Special 
Special 
Special 


Daytona 

.Tacksonville 

Jacksonville 

Daytona 

.Tacksonville 

Jacksonville 

Jacksonville 

Jacksonville 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


24.  1909 

30.  1911 
28.  1911 

6,  1908 

31.  1911 
31.  1911 
31,  1911 
31.  1911 


SPEEDWAY    RECORDS,   1921 

One-mile,  Otto  Walker,  Harley-David- 
son,  Fresno,  Cal.,  Feb.  22,  1921.  Time, 
33  2/5  seconds. 

Two-mile,  Albert  Burns,  Indian,  Fres- 
no, Cal.,  Feb.  22,  1921.     Time,  1:09  4/5. 

Five-mile,  Jim  Davis,  Harley-Davidson, 
Beverly,  Cal.,  Apl.  24,  1921.  Time, 
2:514/5. 

Ten-mile,  Otto  Walker,  Harley-David- 
son, Fresno,  Cal.,  Feb.  22,  1921.  Time, 
5:45  4/5. 

Twenty-five  mile,  Otto  Walker,  Harley- 
Davidson,  Beverly,  Cal.,  April  24,  1921. 
Time,  14:21  4/5. 

Fifty-mile,  Otto  Walker,  Harley-David- 
son, Fresno,  Cal.,  Feb.  22,  1921.  Time, 
29:34  3/5. 

1921  MOTORCYCLE  RACING 

RECORDS 

National  Championships 

(61-Inch) 

One-mile,  Fred  Ludlow,  Harley-David- 
son,  Syracuse,   N,   Y.     Time,   44.05   sec. 

Five-mile,  Fred  Ludlow,  Harley-David- 
son, Sjrracuse,  N.  Y.    Time,  3:45.54. 

Ten-mile,  Fred  Ludlow,  Harley-David- 
son, Syracuse,  N.  Y.     Time,  7:38.80. 

Twenty-five  mile,  Fred  Ludlow,  Har- 
ley-Davidson, Syracuse,  N.  Y.  Time, 
19:17.60. 

Fifty-mile,  Fred  Ludlow,  Harley-David- 
son, Syracuse,  N.  Y.     Time,  38:52.13. 

One  Hundred  mile,  Ralph  Hepburn, 
Harley  -  Davidson,  Dodge  City,  Kan. 
Time,  1:07.52  2/6. 

Two  Hundred  mile,  Ralph  Hepburn, 
Dodge  City,  Kan.    Time,  2:17.54. 

Three  Hundred  mile,  Ralph  Hepburn, 
Harley  -  Davidson,  Dodge  City,  Kan. 
Time,  3:30.03. 

Races  at  Syracuse  held  Sept.  19,  1921. 

Races  at  Dodge  City  held  July  4,  1921. 

M.  &  A.  T.  A.  RECORDS 
Regardless  of  Course  or  National  Cham- 
pionship Events 
(61  cu.  in.  Solo) 

One-mile,  Otto  Walker,  Harley-David- 
son, Presno,  Cal.,  Feb.  22,  1921.  Time, 
33  2/5  seconds. 

Two-mile,  Albert  Burns,  Indian,  Fres- 
no, Cal.,  Feb.  22,  1921.     Time,  1:09  4/5. 

Five-mile,  Jim  Davis,  Harley-Davidson, 
Beverley,  Cal.,  April  24,  1921.  Time, 
2:514/5. 

Ten-mile,  Otto  Walker,  Harley-David- 
son, Fresno,  Cal.,  Feb.  22,  1921.  Time, 
5:45  4/5. 

Twenty-five  mile,  Otto  Walker,  Harley- 
Davidson,  Beverly,  Cal.,  April  24,  1921. 
Time,  14:21  4/5. 

Fifty-mile,  Otto  Walker.  Harley-David- 
son, Fresno,  Cal.,  Feb.  22,  1921.  Time, 
29:34  3/5. 

One  Hundred  mile,  Ralph  Hepburn, 
Harley-Davidson,  Dodge  City,  Kan.,  July 
4,  1921.    Time  1  hr.  7  min.  52  2/5  sec. 

Two  Hundred  mile,  Ralph  Hepburn, 
Harley-Davidson,  Dodge  City,  Kan.,  July 
4,  1921.    Time,  2  hr.  17  min.  54  sec. 

Three  Hundred  mile,  Ralph  Hepburn, 
Harley-Davidson,  Dodge  City,  Kan.,  July 
4,  1921.    Time,  3  hr.  30  min.  3  sec. 

(61  cu.  in   Sidecar) 

One-mile,  Floyd  Dreyer,  Indian,  Toledo, 

Ohio,  Aug.   14.   1921.     Time,  513/5  sec. 

Two-mile,    Floyd   Dreyer,   Indian,   To- 
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Speed  Records 


World's  Racing  Records  at  Brooklands 

(Officially  Recognized  by  the  International  Federation  of  Automobile  Clubs.) 


Piston 

Dlsplace- 

ment 

Weight, 

Time 

Speed 

Distance  or  Time 

Ci 

ar 

(cu.  in.) 

lbs. 

or  Distance 

(m.p.h.) 

Date 

Vz  mile 

s.s. 

4-cyl. 

Benz 

1311 

3610 

Normal   25.31s.  1 
Reverse  25.2231.  ] 

71.25 

22-  1-14 

V^  mile 
1  kilometei 

f.s. 

4-cyI. 

Benz 

1311 

3610 

14.076s. 

127.877 

8-11-09 

•s.s. 

4-cyl. 

Benz 

1311 

3610 

Normal    29.62s.  1 
Reverse   31.57s.  | 

73.57 

22-12-13 

1  kilometer  f.s. 

4-cyl. 

Benz 

1311 

3610 

17.761s. 

125.947 

8-11-09 

1  mile 

s.s. 

4-cyl. 

Benz 

1311 

3610 

Normal  41.26s.  1 
Reverse  41.163.  j 

87.34 

22-  1-14 

1  mile 

f.s. 

4-cyl. 

Benz 

1311 

3610 

Normal    28.09s.  1 
Reverse  29.93s.  i 

124.10 

24-  6-14 

2  miles 

f.s. 

4-cyl. 

Benz 

1311 

3610 

58.99s. 

122.05 

14-  1-14 

5  miles 

f.s. 

4-cyl. 

Benz 

1311 

3610 

2m.  35.08s. 

116.08 

14-  1-14 

10  miles 

f.s. 

4-cyl. 

Benz 

1311 

3610 

5m.  19.78s. 

112.57 

22-  1-14 

50  miles 

s.s. 

4-cyl. 

Talbot 

290 

2882 

27m.    2.23s. 

110.96 

27-10-13 

100  miles 

s.s. 

12-cyl. 

Sunbeam 

552 

3207 

55m.  35.55s. 

107.93 

10-10-13 

150  miles 

s.s. 

12-cyl. 

Sunbeam 

552 

3207 

Ih.  25m.  14.94s. 

105.57 

10-10-13 

200  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

2h.    5m.    6.28s. 

95.92 

1-10-13 

300  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

3h.    7m.  45.46s. 

95.87 

1-10-13 

400  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

4h.  12m.  15.08s. 

95.14 

1-10-13 

500  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

5h.  16m.  40.01s. 

94.74 

1-10-13 

600  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

6h.  22m.  54.16s. 

94.02 

1-10-13 

700  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

7h.  29m.  36.55s. 

93.41 

1-10-13 

800  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

8h.  34m.  25.15s. 

93..31 

1-10-13 

900  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

9h.  53m.  22.29s. 

91.00 

1-10-13 

1000  miles 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

llh.    6m.  38.87s. 

90.00 

1-10-13 

1  hour 

s.s. 

12-cyl. 

Sunbeam 

552 

3207 

107  M.  1672  Yds. 

107.95 

10-10-13 

2  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

195  M.    189  Yds. 

97.55 

1-10-13 

3  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

287  M.    856  Yds. 

95.83 

1-10-13 

4  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

380  M.    628  Yds. 

95.09 

1-10-13 

5  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

473  M.    464  Yds. 

94.65 

1-10-13 

6  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

566  M.    589  Yds. 

94.39 

1-10-13 

7  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

653  M.    147  Yds. 

93.29 

1-10-13 

8  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

748  M.    247  Yds. 

93.51 

1-10-13 

9  hours 

s.a. 

6-cyl. 

Sunbeam 

276 

2601 

840  M.  1533  Yds. 

93.43 

1-10-13 

10  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

910  M.    969  Yds. 

91.06 

1-10-13 

11  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

989  M.    828  Yds. 

89.95 

1-10-13 

12  hours 

s.s. 

6-cyl. 

Sunbeam 

276 

2601 

1078  M.    460  Yds. 

89.85 

1-10-13 

13  hours 

s.s. 

4-cyl. 

Argyll 

159 

2726 

992  M.    483  Yds. 

76.33 

27-  5-13 

14  hours 

s.s. 

4-cyl. 

Argyll 

159 

2726 

1070  M.      57  Yds. 

76.43 

27-  5-13 

15  hours 

f.s. 

6-cyl. 

Napier 

1006  M.  1640  Yds. 

67.13 

29-  6-07 

16  hours 

f.s. 

6-cyl. 

Napier 

1068  M.    400  Yds. 

66.76 

29-  6-07 

17  hours 

f.s. 

6-cyl. 

Napier 

1139  M.  1100  Yds. 

67.03 

29-  6-07 

18  hours 

f.s. 

6-cyl. 

Napier 

1203  M.    830  Yds. 

66.36 

29-  6-07 

19  hours 

f.s. 

6-cyl. 

Napier 

1263  M.  1170  Yds. 

66.51 

29-  6-07 

20  hours 

f.s. 

6-cyl. 

Napier 

1327  M.  1190  Yds. 

66.38 

29-  6-07 

21  hours 

f.s. 

6-cyl. 

Napier 

1390  M.  1100  Yds. 

66.22 

29-  6-07 

22  hours 

f.s. 

6-cyl. 

Napier 

1458  M.    130  Yds. 

66.27 

29-  6-07 

23  hotirs 

f.s. 

6-cyl. 

Napier 

1519  M.    360  Yds. 

66.05 

29-  6-07 

24  hours 

f.s. 

6-cyl. 

Napier 

1581  M.  1310  Yds. 

65.91 

29-  6-07 

Light 

Car  CI 

ass,  Over  67.1   cu.  1 

n.    C1100 

CO.)   and 

under  91.5  cu.  In. 

.   (1500  c. 

c.) 

1/^  mile 

f.s. 

4-cyl. 

A.-C. 

91 

1145 

17.12s. 

105.14 

3-  6-21 

1  mile 

f.s. 

4-cyl. 

Lagonda 

91 

1269 

41.41s. 

86.91 

5-10-21 

50  miles 

f.s. 

4-cyl. 

A.-C. 

91 

1349 

31m.   57.S2S. 

93.86 

29-11-21 

1  hour 

f.s. 

4-cyl. 

A.-C. 

91 

1349 

94  M.  1227  Yds. 

94.70 

29-11-21 

100  miles 

f.s. 

4-cyl. 

A.-C. 

91 

1349 

Ih.    3m.    18.50s. 

94.77 

29-11-21 

3  hours 

f.s. 

4-cyl. 

"Wolseley 

76 

1583 

245  M.  1501  Yds. 

81.95 

24-11-21 

6  hours 

f.s. 

4-cyl. 

Wolseley 

76 

1583 

490  M.   393  Yds. 

81.70 

24-11-21 

12  hours 

f.s. 

4-cyl. 

A.-C. 

91 

1547 

736  M.  1684  Yds. 

61.41 

13-10-21 

200  miles 

s.s. 

4-cyl, 

.  Talbot- 

Darraca        90 

1547 

2h.   15m.   6.08s. 

88.82 

22-10-21 

500  miles 

s.s. 

4-cyl 

.  Wolseley 

76 

1583 

6h.  6m.  46.37. 

81.79 

24-11-21 

M.  &  A.  T.  A.  Records 

(Continued) 

ledo,  Ohio,  Aug.  14,  1921.  Time,  1:42  3/5. 

Five-mile,  Floyd  Dreyer,  Indian,  To- 
ledo, Ohio,  Aug.  14,  1921.   Time,  4:20  2/5. 

Ten-mile,  Sam  Riddle,  Indian,  Sheeps- 
head  Bay,  Oct.  11,  1919.     Time,  8:15  3/5. 

Twenty-five  mile,  Teddy  Carrol,  Indian, 
Sheepsnead  Bay,  Oct.  11,  1919.  Time, 
20:36  2/5. 

SOLO 
One-Mile  Dirt  Track  Records 

One-mile,  Gene  Walker,  Indian,  St. 
Louis,  Mo.,  Nov.  8.  1921.  Time  42.3  sec. 

Two-mile,  Gene  Walker,  Indian,  St. 
Louis,  Mo.,  Nov.  8,  1921.    Time,  1:26  1/5. 

Five-mile,  Gene  Walker.  Indian,  St. 
Louis,  Mo.,  Nov.  8,  1921.     Time,  3:38. 

Ten-mile,  Gene  Walker,  Indian,  St. 
Louis,  Mo.,  Nov.  8,  1921.    Time,  7:23  3/5. 

Twenty-five  mile,  Fred  Ludlow,  Har- 
ley-Davidson,  Syracuse,  N.  Y.,  Sept.  19, 
1921.    Time,  19:17  6. 

Fifty-mile,  Fred  Ludlow,  Harley-Da- 
vidson,  Syracuse,  N.  Y.,  Sept.  19,  1921. 
Time,  38-52.13. 

SIDECAR 
One-Mile  Dirt  Track  Records 

One-mile,  Floyd  Dreyer,  Indian,  To- 
ledo, Ohio,  Aug.  14,  1921.  Time,  513/5 
seconds. 

Two-mile,  Floyd  Dreyer,  Indian,  To- 
ledo, Ohio,  Aug.  14,  1921.   Time,  1:42  3/5. 

Five-mile,  Floyd  Dreyer,  Indian,  To- 
ledo, Ohio,  Aug.  14,  1921.   Time,  4:20  2/5. 

Ten-mile,  Floyd  Dreyer,  Indian,  To- 
ledo, Ohio,  Aug.  14,  1921.     Time,  8:39. 

Twenty-five  mile,  Floyd  Dreyer,  In- 
dian, Toledo,  Ohio,  Aug.  14,  1921.  Time, 
21:47. 

SIDECAR 

Half-Mile  Dirt  Track  Records 

One-mile,  Lester  Foote,  Harley-David- 
son,  Greeley,  Col.,  Sept.  16,  1920.  Time, 
1:13  3/5. 

Two-mile,  Jiggs  Price,  Harley-Da\'id- 
son,  Lima,  Ohio,  May  30,  1921.  Time, 
2:24  4/5. 

Five-mile  FTovd  Dreyer,  Indian,  Pitts- 
burgh, Pa.,  Oct.  10,  1921.    Time.  5:32. 

Ten-mile,  Floyd  Dreyer.  Indian,  Pitts- 
burgh, Pa.,  Oct.  10,  1921.  Time,  11:11 1/5 


Official  World's  Aviation  Records 


Airplane  Duration  Record 

"Eddie"  Stinson  and  Lloyd  Bertaud  in  Larsen  J.L.-6,  all- 
metal  monoplane,  one  185  h.p.  B.  M.  W.  (Bavarian  Mo- 
tor Works)  motor,  over  Roosevelt  Field,  Garden  City, 
Long  Island,  N.  Y.,  continuous  flight,  December  29th- 
30th,  1921—26  hrs.,  19  min.,  35  sec. 

(This  flight  broke  the  former  world's  record  held  by 
Lucien  Bossoutrout  and  Jean  Bernard,  who  on  June 
1st,  1920,  remained  aloft  24  hrs.,  19  min,,  7  sec,  in 
Farman  Goliath,  two  Salmsons,  260  h.p.  air-cooled  mo- 
tors, at  Villesauvage-La  Marmogne,  France.) 

Airplane  Altitude  Record 

Lt.  J.  A.  Macready,  U.  S.  Army  Air  Service,  in  a  Lepere 
biplane,  400  h.p.  Liberty  motor,  with  supercharger,  over 
McCook  Field,  Dayton,  0.,  September  28th,  1921— indi- 


cated alt.,  40,800  ft.  37,800  ft.  true  alt.  above  sea  level. 
(This  flight  broke  the  former  world's  record  held  by 
Major  Rudolph  W.  Schroeder,  U.  S.  A.  S.,  who  on  Feb- 
ruary 27th,  1920,  in  same  machine  reached  indicated 
alt.  38,180  ft.  and  corrected  or  true  alt.  above  sea  level, 
33,000  ft.) 
Airplane  Speed  Record  (Over  a  closed  course) 

Bert  Acosta  in  Curtiss-Navy  Racer  (biplane)  Curtiss. 
400  h.p.  12  cyl.  motor,  winner  of  Pulitzer  Trophy  Race, 
at  Omaha,  Neb.,  November  3rd,  1921—153.59  miles  (14 
turns)  in  52  min.,  9  sec;  average  speed  of  176.7  m.p.h. 

(This  flight  broke  the  world's  record  for  closed  course 
made  by  Georges  Kirsch,  winner  of  Deutsche  de  la 
Meurthe  Trophy  Race  at  Etampes,  France,  October  1st, 
1921—186  miles  (3  turns)  in  69  min.,  55  sec;  average 
speed,  173  m.p.h.) 
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The  1922  Statistical  Number 

EVERY  effort  has  been  macie  to  present  in  this 
number  accurate  and  complete  statistical  data 
concerning  all  of  the  important  phases  of  the  auto- 
motive industry.  The  rapid  growth  which  has  taken 
place  during  the  last  decade  ai)d  the  wide  field  of 
usefulness  developed  by  automotive  products  have 
made  necessary  some  broad,  comprehensive  compila- 
tion of  statistical  information  concerning  the  indus- 
try which  will  give  an  accurate  picture  of  its  past,  its 
present  status,  and  its  probable  future  trend. 

This  is  the  aim  of  the  Statistical  Number  of  Auto- 
motive Industries.  Each  year  it  is  possible  to  go 
just  a  little  further  toward  complete:; ess.  The  de- 
gree to  which  our  aim  has  been  accomplished  in  1922 
must  rest  with  the  opinion  of  our  readers. 

We  hope  that  no  errors  appear  in  the  statistical 
data  presented.  Every  care  has  been  taken  to  pre- 
vent them.  If  any  have  crept  in  despite  our  vigi- 
lance, we  want  to  know  about  them. 


Further  Automotive   Taxation 

Unjust 

FAIR  play  is  the  first  essential  of  sound  legisla- 
tion and  this  essential  is  entirely  lacking  in  the 
proposals  of  the  House  Ways  and  Means  Committee 
for  methods  of  raising  money  for  the  proposed  Sol- 
diers' Bonus.  The  only  possible  excuse  for  saddling 
the  autpmobile  industry  with  a  greater  tax  burden  is 
that  it  has  always  been  a  ready  pack-horse  for  tax 
burdens  and  may  be  able  to  bear  more. 

The  automobile  industry  is  already  paying  to  the 
United  States  Government  some  $150,000,000  in  taxes 
every  year,  enough  to  support  the  legislative,  judicial 
and  executive  branches  of  the  Government,  and  nu- 
merous other  administrative  functions  besides.  The 
various  States  of  the  Union  are  yearly  deriving  an  in- 
creased revenue  from  automobile  fees,  the  total  for 
1921  having  been  $122,000,000.  These  latter  fees  are, 
of  course,  entirely  justifiable  since  they  are  necessary 
for  road  maintenance  and  are  properly  chargeable  to 
car  and  truck  owners  in  most  cases.  But  the  pur- 
pose for  which  the  present  funds  are  being  raised  is 
no  more  the  responsibility  of  automobile  owners  than 
of  any  other  group  in  the  country.  The  utter  unfair- 
ness of  the  proposals  is  strikingly  apparent  when  it  is 
realized  that  out  of  $329,000,000  in  taxes  endorsed  by 
the  committee  on  Feb.  9,  the  automobile  industry 
through  the  users  of  its  product  would  be  expected  to 
pay  $120,000,000  in  gasoline  and  horsepower  taxes. 

It  must  be  remembered  in  this  connection  that  auto- 
mobile owners  will,  of  course,  bear  their  proportionate 
share  of  the  other  taxes  on  amusements,  tobacco,  stock 
and  bond  transactions,  etc.  In  other  words,  they  are 
taxed  as  a  special  class  and  then  as  individual  citizens. 

A  tax  on  gasoline  or  a  tax  on  horsepower  is  a  tax 
on  transportation.  If  gasoline  is  to  be  taxed,  coal 
used  by  the  railroads  and  electric  power  used  by  the 
electric  railways  should  also  be  taxed.  The  automo- 
bile to  a  large  extent — and  the  truck  in  every  case — 
is  a  utility  transportation  vehicle  engaged  in  econ- 
omically necessary  and  efficient  transportation.  There 
is  no  justice  in  the  proposal  that  the  automobile  and 
the  truck  bear  such  a  transportation  tax  alone. 

Thus  far  we  have  considered  only  the  unjust  nature 
of  the  proposed  tax  without  regard  to  the  purpose  for 
which  it  is  proposed  to  raise  it,  although  that  con- 
sideration is,  of  course,  behind  the  whole  discussion. 
The  question  has  too  many  angles  to  permit  full  dis- 
cussion here,  but  it  may  be  said  in  general  that  the 
proposal  for  a  Soldiers'  Bonus  at  this  time  has  more 
support  among  those  with  a  political  than  among  those 
with  a  business  or  economic  viewT)oint. 


Unit  Costs  and  Industrial  Unrest 

STATISTICS  concerning  strikes  and  lockouts  are 
not,  of  course,  accurate  measures  of  industrial 
unrest.  Perhaps  no  definite  units  will  ever  be  derived 
suitable  for  measuring  the  degree  of  efficiency  with 
which  our  industrial  organization  if  functioning  as 
regards  human  relations.  There  is  considerable  dan- 
ger,  however,   in    accepting   spurious    standards   of 
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measurement.  The  experience  of  a  few  cases,  the 
events  in  a  particular  instance,  the  tendency  to  apply 
as  a  general  rule  the  results  of  an  individual  experi- 
ence— such  standards  are  not  sound  measures. 

There  is  some  ground,  however,  for  the  belief  that 
unit  production  cost  constitutes  something  like  a  fair 
measure  of  the  degree  of  industrial  unrest  in  a  given 
industry  or  in  a  given  manufacturing  plant.  There 
is  a  definite  relation  between  enthusiastic  and  inter- 
ested co-operation  on  the  part  of  individual  workers 
and  the  final  unit  manufacturing  cost  of  the  product. 
It  is  obviously  impossible  to  work  out  this  relation  in 
a  mathematical  formula,  but  a  long  series  of  observa- 
tions under  varying  conditions  indicate  the  definite 
presence  of  such  a  relation. 

In  studying  the  human  factor  of  group  organiza- 
tion, the  acceptance  of  this  relationship  forms  an  ex- 
cellent basis  for  procedure  and  experiment.  The 
maximum  efficiency  can  then  be  obtained  only  through 
a  study  of  the  individual  potentialities  of  the  worker 
and  the  development  of  opportunities  in  his  work  for 
the  fullest  utilization  of  his  abilities  along  lines  for 
which  he  is  best  fitted. 


T 


Possibilities  of  Wider  Tractor 
Application 

RACTOR  use  originated  in  the  grain  belt,  where 


Pleasure  Cars  No  More 

WE  still  hear  the  American  passenger  car  re- 
ferred to  occasionally  as  a  "pleasure"  car,  but 
it  has  long  since  ceased  to  be  properly  classed  in  that 
category  by  all  who  realize  its  essentially  utilitarian 
nature.  Evidence  of  this  fact  can  be  had  at  every 
turn,  but  there  is  still  a  disposition  on  the  part  of 
legislators  to  regard  automobiles  in  general  as  lux- 
uries which  should  be  burdened  with  taxation  at  every 
opportunity. 

It  is  a  well-known  fact  that  the  use  of  luxuries  is 
greatly  curtailed  in  times  of  general  business  depres- 
sion such  as  we  have  passed  through  during  the  last 
year,  hence  if  the  automobile  is  in  truth  a  luxury  how 
is  one  to  account  for  the  fact  that  they  were  used  more 
than  ever  in  1921?  It  is  true,  of  course,  that  a  small 
proportion  of  cars  which  can  rightly  be  classed  as 
luxuries  were  laid  up  all  or  most  of  last  year,  while 
many  trucks  which  are  normally  busy  all  the  time 
were  idle  because  industry  was  operating  far  below 
capacity  and  many  plants  were  entirely  closed  for  a 
part  of  the  year.  In  spite  of  this  fact  there  were  over 
one  and  a  half  million  more  cars  and  trucks  registered 
in  this  country  than  ever  before !  The  use  of  luxuries 
certainly  does  not  increase  in  this  fashion  when  times 
are  hard. 

Furthermore,  there  was  more  gasoline  consumed  in 
this  country  in  1921  than  in  any  previous  year.  If 
proof  that  the  automobile  is  a  necessity  is  needed  we 
submit  that  these  facts  should  be  sufficient  to  con- 
vince the  most  skeptical.  About  half  the  cars  and 
trucks  are  used  on  the  farm  or  in  rural  communities, 
and  a  very  large  percentage  of  those  used  in  cities  are 
employed  wholly  or  largely  for  business  purposes. 
Automotive  transportation  is  a  basic  necessity.  A  tax 
upon  it  is  just  as  much  a  tax  upon  transportation,  as 
a  tax  on  freight  or  passenger  traffic  by  rail  or  steam- 
ship, and  is  justified  only  to  the  extent  that  taxes  on 
other  means  of  transportation  are  justified. 


immense  acreages  are  often  held  by  individuals 
or  companies.  The  present  type  of  tractor  meets  the 
requirements  in  that  section  very  well.  Plowing  is 
the  work  calling  for  the  greatest  power,  and  the  aver- 
age tractor  of  to-day  is  specially  designed  for  pulling 
plows.  There  is,  of  course,  a  great  deal  of  other  work 
on  these  grain  belt  farms,  such  as  disking  or  harrow- 
ing, seeding  and  harvesting,  as  well  as  the  different 
operations  connected  with  haying.  While  the  advan- 
tages of  the  tractor  over  the  horse  do  not  stand  out 
as  prominently  in  these  operations  as  in  plowing,  still 
it  can  be  readily  adapted  to  them  and  does  the  work 
with  a  fair  degree  of  efficiency.  In  such  grain  States 
as  Kansas  and  Minnesota,  the  tractor  has  always  been 
strong. 

A  very  large  acreage  in  the  United  States  is  devoted 
to  what  is  generally  known  as  row  crops,  which  re- 
quire cultivation  during  the  growing  period.  These 
crops  include  corn,  cotton,  tobacco,  potatoes  and  beans. 
In  districts  where  these  crops  are  growTi,  the  princi- 
ple of  crop  rotation  is  generally  adhered  to,  and  there 
is,  in  consequence,  a  greater  diversity  of  operations. 
Of  course,  there  is  plowing  to  do  on  every  farm,  but 
it  has  been  calculated  that  on  the  average  farm  in 
the  corn  belt,  plowing  constitutes  only  20  per  cent  of 
all  the  work  for  which  horses  are  used.  Hence,  it  will 
be  readily  seen  that  a  tractor  specially  designed  for 
plowing  and  not  suitable  for  cultivation  does  not  par- 
ticularly meet  the  requirements  on  com  belt  farms, 
and  can  never  be  expected  to  completely  motorize 
these  farms.  The  same  applies  with  practically  equal 
force  to  farms  devoted  to  several  other  kinds  of  row 
crops. 

Some  years  ago  quite  a  number  of  firms  developed 
motor  cultivators  intended  to  supplement  tractors  on 
row  crop  farms.  However,  in  view  of  the  fact  that 
the  average  farm  in  the  corn  belt  consists  of  only 
about  150  acres  and  the  average  farm  in  the  Eastern 
States  of  only  about  100  acres,  some  men  in  the  trac- 
tor industry  have  recently  come  to  realize  that  for 
the  great  majority  of  row  crop  farmers  separate  ma- 
chines for  plowing  and  cultivating  would  represent 
altogether  too  great  an  investment.  As  ^^ith  so  much 
other  farm  machinery,  the  equipment  would  lie  idle 
the  greater  part  of  the  year  so  that  the  fixed  charges 
for  depreciation  and  interest  on  investment  would 
loom  very  large  in  comparison  with  the  items  of 
operating  cost. 

It  is  therefore  necessary,  it  seems,  to  combine  the 
functions  of  plowing  and  cultivating  in  one  machine, 
and  as  cultivating  and  other  light  draft  jobs  form  the 
work  on  the  majority  of  such  farms,  there  is  now  a 
tendency  to  develop  machines  which  are  especially 
efficient  in  cultivating  and  while  not  ideal  for  plow- 
ing, will  satisfactorily  do  the  work.  These  tractors, 
of  course,  are  not  at  all  likely  to  replace  the  present 
type,  which  has  a  well-established  field,  but  will  open 
up  a  new  field  which  has  as  yet  hardly  been  touched 
by  the  tractor  industry. 
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Tax  Protests  Flooding  Washington 


I 


Class  Legislation, 

Industry  Declares 

Proposed  Levy  Apparently  Killed 
— Warning  Issued,   However, 


Against 


Over-Confidence 


WASHINGTON,  Feb.  15— A  flood 
of  protests  which  has  inundated  Wash- 
ington for  a  week  apparently  has  killed 
effectually  the  eight-point  tax  propos- 
als offered  by  a  sub-committee  of  the 
Ways  and  Means  Committee  of  the 
House  to  provide  the  funds  needed  for 
a  soldier  bonus.  These  proposals  in- 
cluded a  1-cent  a  gallon  tax  on  gaso- 
line and  an  impost  of  25  cents  per 
horsepower  on  motor  vehicles. 

Farm  organizations  were  the  first  to 
roll  up  the  tide  of  protests.  Then  the 
American  Automobile  Association 
swung  into  line  and  other  automotive 
associations  followed,  together  with 
many  other  business  organizations. 

Harding  Favors  Sales  Tax 

President  Harding  is  unalterably 
opposed  to  this  tax  program  and  un- 
doubtedly would  veto  any  revenue-pro- 
ducing bonus  bill  which  included  them. 
It  is  understood  he  favors  a  sales  tax 
as  a  substitute.  The  farmers  are 
opposed  to  a  sales  tax,  however,  and 
the  impression  is  growing  that  there 
may  be  no  bonus  legislation  at  this 
session. 

Representatives  of  the  industry 
warn  against  over-confidence,  however, 
and  declare  the  present  is  an  opportune 
time  to  make  clear,  once  and  for  all, 
that  the  industry  does  not  propose  to 
keep  silent  while  it  is  being  made  the 
victim  of  class  legislation. 

Denied  hearings  by  Congressman 
Fordney,  representatives  of  the 
National  Automobile  Chamber  of 
Commerce  and  the  American  Auto- 
mobile Association  turned  to  those 
who  would  suffer  most  from  the 
imposition  of  these  taxes. 

Farmers  Would  Be  Afifected 

According  to  T.  C.  Atkeson,  Wash- 
ington representative  of  the  National 
Grange,  more  than  50  per  cent  of  the 
proposed  25  cents  per  horsepower  tax 
on  motor  vehicles  and  the  one  cent 
per  gallon  on  gasoline  would  be  borne 
by  the  farmers  of  the  country,  an 
addition  which,  in  the  face  of  the 
present  low  price  for  farm  commodi- 


IISDUSTRY  WOULD  PAY 
ONE-THIRD  OF  BONUS 

NEW  YORK,  Feb.  13— Accord- 
ing to  the  plans  tentatively  ap- 
proved by  the  tax  section  of  the 
House  Ways  and  Means  Commit- 
tee which  suggests  a  levy  of  25 
cents  per  horsepower  on  motor  ve- 
hicles, another  $50,000,000  would  be 
levied  on  car  and  truck  users  as 
part  of  the  program  to  secure 
funds  for  the  soldier's  bonus. 

An  additional  $70,000,000  would 
be  collected  in  great  part  from  pas- 
senger car  and  truck  users  by  the 
proposal  to  tax  gasoline  1  cent  per 
gallon. 

The  remaining  two-thirds  of  the 
proposed  taxes,  aggregating  $329,- 
000,000,  would  be  levied  on  stock 
and  bond  transactions,  theatre  ad- 
missions, cigarettes  and  tobacco, 
real  estate  transactions  and  by  an 
increased  parcel  post  rate. 

The  N.  A.  C,  C.  in  furnishing 
data  to  the  committee  showing  the 
utilitarian  feature  of  cars  and 
trucks  dwells  on  the  fact  that  a 
very  small  proportion  of  the  tax 
would  accrue  from  their  use  in  rec- 
reation, and  the  unfairness  of  plac- 
ing one-third  of  the  bonus  cost  on  a 
group  of  the  public  engaged  in  es- 
sential transportation. 


ties  would  work  untold  harm,  in  his 
opinion. 

This  position  is  substantially  that  as- 
sumed by  the  American  Farm  Bureau 
Federation,  whose  tax  expert,  H.  M.  Mc- 
Kenzie,  has  appeared  against  each  of  the 
eight  points  of  revenue  proposed. 

According  to  the  officials  of  the 
A.  A.  A.,  the  most  serious  aspect  of  the 
proposed  hew  taxes  is  their  effect  upon 
the  roadbuilding  program  of  the  country. 
The  heavy  tax  burdens  with  which  motor 
vehicle  owners  are  now  confronted  has 
already  brought  about  a  very  consider- 
able resistance  to  further  taxation  for 
road  purposes  in  many  states.  The  im- 
position of  further  federal  taxes  upon 
the  already  heavy  special  discriminatory 
levies  would  be  sufficient,  in  the  opinion 
of  leading  highway  authorities,  to  bring 
about  serious  diminution  in  appropria- 
tion? for  roadbuilding  in  the  several 
states.,  with  the  net  result  that  the  high- 
way program  which  is  just  now  quicken- 
ing into  full  vigor  would  be  retarded  and 
millions  of  dollars  lost  in  the  added  main- 
tenance cost  which  would  be  necessary 
as  a  result  of  neglect  of  the  highways  at 
this  ti"-e. 

(Continued  on  page  439) 


Chrysler  Has  Quit 

as  Aide  to  Willys 

Resigns  All  Offices  —  Fight  with 

Bankers  for  Willys-Overland 

Control  Begins 

NEW  YORK,  Feb.  16  —  Walter  P. 
Chrysler,  one  of  the  outstanding  figures 
in  the  industry,  has  resigned  as  executive 
vice-president  and  a  director  of  the 
Willys-Overland  Co.  and  all  other  Willys 
companies.  No  successor  will  be  ap- 
pointed, and  he  has  made  no  announce- 
ment concerning  his  plans  for  the  future. 

The  resignation  of  Chrysler  came  un- 
expectedly. It  followed  by  a  day  his 
resignation  as  a  director  to  make  way 
for  an  Ohio  resident.  This  step  was 
voluntary  and  it  was  announced  after 
the  meeting  at  Toledo,  at  which  four  new 
directors  were  elected,  that  Chrysler 
would  retain  his  position  as  executive 
vice-president. 

Chrysler  has  three  or  four  flattering 
offers  under  consideration,  but  it  is  un- 
derstood he  has  not  yet  decided  which 
to  accept.  In  the  meantime  he  has  leased 
offices  in  this  city. 

After  attending  the  directors'  meeting 
in  Toledo,  Chrysler  went  immediately  to 
Detroit.  He  is  chairman  of  the  board 
of  the  Maxwell  Motor  Corp.  and  is 
understood  to  have  a  considerable  inter- 
est in  that  company,  but  his  friends  do 
not  believe  he  will  take  over  the  active 
management. 

So  far  as  can  be  learned  there  is  no 
basis  for  the  report  that  he  will  become 
president  of  the  General  Motors  Corp. 

With  the  action  taken  at  Toledo,  John 
N.  Willys  dominates  the  board  of  direc- 
tors of  the  Willys-Overland  Co.,  and  the 
fight  between  the  bankers  and  the  other 
interests  for  control  has  come  out  into 
the  open. 

Before  the  bankers'  plan  for  a  bond 
issue  of  $25,000,000  can  be  presented  to 
the  preferred  stockholders,  it  must  be 
approved  by  the  board  of  directors. 
Lacking  this  approval  this  refinancing 
program  will  be  held  up.  Even  if  it 
reached  the  preferred  stockholders  it 
would  not  be  accepted  by  holders  of  75 
per  cent  of  the  preferred  stock. 

Representatives  of  the  bank  creditors 
are  meeting  to-day  at  the  Chase  National 
Bank  to  determine  upon  a  course  of 
action.  While  the  assets  of  the  Willys- 
Overland  Co.  are  more  than  $100,000,000, 
the  bank  loans  total  only  $16,556,000  at 
this  time,  and  there  is  $4,000,000  in  cash 
on  hand. 


See  page  443  for  earlier  story  on 
reorganization  of  WUlys-Overland 
board  of  directors. 
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Durant  to  Build  Car  at  Ford  Price 


^iiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Washington  Will  See 
Unveiling  in  March 

Will  Be  Made  in  Quantities  by 

Subsidiary  Compan y — 

Official  Statement  Issued 


NEW  YORK  Feb.  15— The  following 
statement  was  issued  to-day  from  the 
headquarters  of  Durant  Motors,  Inc.: 

"W.  C.  Durant,  president  of  Durant 
Motors,  Inc.,  has  accepted  a  contract  to 
build  in  quantities  a  four-cylinder,  five- 
passenger  automobile  to  retail  at  $348. 
The  car  will  be  on  exhibition  at  Washing- 
ton, D.  C,  March  9  The  name  of  the 
car  and  the  company  will  be  made  known 
on  that  date." 

Further  details  in  regard  to  this  sen- 
sational announcement  were  absolutely 
refused.  It  was  stated  positively  that 
nothing  more  would  be  given  out  until 
the  date  fixed.  Durant  and  his  family 
started  this  week  for  Palm  Beach  to 
spend  three  weeks,  and  his  associates 
here  profess  ignorance  of  the  project. 

It  was  asserted  positively  at  the 
Durant  offices,  however,  that  there  was 
no  joker  in  the  statement  and  that  the 
announcement  covered  a  bona-fide  propo- 
sition of  magnitude. 

The  price  of  the  five-passenger  Ford 
car  without  starter  and  demountable 
rims  is  $348.  With  the  added  equipment 
it  is  $443.  The  Durant  car  will  be 
equipped  with  both  starter  and  demount- 
able rims. 

Not  to  Be  Built  at  Elizabeth 

The  new  car,  which  will  compete  with 
the  Ford  and  which,  it  is  assumed,  will 
be  necessary  to  produce  in  quantities  if  it 
is  to  be  profitable,  has  been  developed  by 
Durant  engineers,  but  no  information  is 
obtainable  as  to  where  the  experimental 
work  has  been  done. 

The  manufacturing  company  undoubt- 
edly will  be  a  subsidiary  of  Durant  Mo- 
tors, Inc  Whether  or  not  a  factory  site 
has  been  selected  is  not  known,  but 
Durant's  associates  did  not  take  seriously 
a  suggestion  that  the  new  car  might  be 
built  in  the  big  new  factory  of  the  Willys 
Corp.  at  Elizabeth,  N.  J. 

The  reason  for  selecting  Washington 
for  the  unveiling  of  the  new  car  was  left 
to  the  imagination. 

Considerable  significance  may  be  at- 
tached to  the  fact  that  Edward  Ver 
Linden,  who  is  president  of  the  Durant 
Motor  Car  Co.  of  Michigan  and  who  for- 
merly was  president  of  the  Olds  Motor 
Works,  has  gone  South  "to  build  up  his 
health"  almost  simultaneously  with  the 
departure  of  Durant  for  Florida,  and  that 
Ver  Linden  probably  will  visit  Palm 
Beach. 

It   is    understood,    also,   that   Fred   W. 


Warner,  formerly  head  of  the  Oakland 
division  of  General  Motors,  who  has  been 
in  charge  of  the  sale  of  Durant  stock  in 
Michigan,  will  spend  considerable  time  at 
the  Durant  plant  at  Lansing  while  Ver 
Linden  is  absent. 


Court  Orders  Operations 
of  Racine  Tire  Resumed 

RACINE,  WIS.,  Feb.  15— The  Federal 
Court  has  directed  H.  0.  Smith,  receiver 
for  the  Racine  Auto  Tire  Co.,  to  resume 
factory  operations  immediately.  The 
voluntary  petition  in  bankruptcy  filed  last 
week  by  directors  of  the  company  was 
the  result  of  a  heavy  loss  suffered  in  the 
operations  of  1920  This  seriously  ham- 
pered the  company's  working  capital  and 
made  new  financing  necessary  notwith- 
standing the  fact  that  conditions  were 
materially  improved  by  the  business  done 
last  year. 

Like  all  tire  manufacturing  companies 
there  was  a  heavy  loss  between  the  mar- 
ket and  contract  price  on  fabric.  This 
aggregated  slightly  less  than  $400,000, 
and  wiped  out  the  profits  of  1921  after 
plant  depreciation  had  been  absorbed 
and  refunds  paid  on  account  of  the  de- 
cline in  tire  prices.  There  now  is  strong 
hope  that  reorganization  of  the  company 
will  permit  continued  production  of  the 
"Horseshoe"  brand  of  tire. 


One  Building  Will  Hold 

British  Automobile  Show 

LONDON  Feb.  1  (By  Mail)—A.n  an- 
nouncement is  made  by  Sir  Alfred  Mays- 
Smith,  president  of  the  British  Society 
of  Motor  Manufacturers,  that  negotia- 
tions are  now  practically  completed 
whereby  it  will  be  possible  to  hold  the 
London  passenger  car  show  this  year  in 
one  building,  thus  obviating  the  dual 
show  at  Olympia  and  White  City  which 
has  been  so  much  objected  to  by  ex- 
hibitors at  the  latter. 

A  large  proportion  of  American  cars 
have  been  staged  at  White  City  during 
the  last  two  shows  and,  with  other  ex- 
hibitors in  that  section,  have  undoubtedly 
suffered  in  consequence  of  the  tendency 
of  the  public  to  specialize  upon  the  cars 
at  Olympia. 


EARL   CONFERS   ON    REFINANCING 

NEW  YORK,  F;eb.  15— Clarence  A. 
Earl  and  members  of  the  creditors'  com- 
mittee which  is  working  out  the  refinanc- 
ing of  Earl  Motors,  Inc.,  are  in  New  York 
this  week  for  conferences  with  Percy 
Johnston,  president  of  the  Chemical 
National  Bank.  It  is  understood  that 
nothing  has  developed  to  interfere  with 
the  satisfactory  working  out  of  the  finan- 
cial program  and  that  the  additional 
money  needed  will  be   subscribed. 


Ford  Car,  Tractor, 
Truck  AH  for  §1,000 

Manufacturer  Planning  It,  Army 

OflBcer  Testifies  at  Muscle 

Shoals  Hearing 

WASHINGTON,  Feb.  15— Henry  Ford 
is  attempting  to  lower  his  production 
costs  so  that  he  can  sell  farmers  a  Ford 
automobile,  tractor  and  truck,  all  for 
$1,000,  according  to  testimony  given  by 
General  Beach,  chief  of  the  Corps  of  En- 
gineers of  the  United  States  Army,  who 
appeared  before  the  House  committee  on 
military  affairs,  which  is  investigating 
the  offer  of  Ford  to  take  over  the  gov- 
ernment property  at  Muscle  Shoals.  The 
present  price  of  the  three  is  |1,173. 

Hopes  to  Go  Down  in  History 

"Mr.  Ford  has  said  that  he  hopes  to  be 
able  to  cut  the  production  costs  of  his 
machine  to  such  a  price  that  farmers  can 
buy  an  automobile,  a  tractor  and  a  truck 
for  $1,000,"  General  Beach  said.  "I  have 
every  reason  to  believe  that  he  aspires 
to  go  down  in  history  as  the  man  who 
did  the  most  to  develop  the  agricultural 
resources  of  his  country  and  the  agricul- 
tural possibilities  of  the  world." 

W.  D.  Mayo,  chief  engineer  of  the  Ford 
company,  testified  that  it  is  the  intention 
of  Ford  to  operate  plant  No.  1  at  Muscle 
Shoals  for  the  manufacture  of  automo- 
biles and  tractor  parts  from  raw  mate- 
rials. Ford  hopes  to  be  able  to  reduce 
the  costs  of  raw  materials.  Mayo  said. 

"That  has  been  his  di-eam  for  some 
years  past,"  he  declared. 

This  testimony  was  construed  to  imply 
that  Ford  would  produce  light  metals, 
possibly  aluminum,  which  would  enter 
into  the  constiniction  of  his  automobile, 
but  Mayo  did  not  commit  him^-elf  defi- 
nitely as  to  production  plans.  He  con- 
fined his  testimony  wherever  possible  to 
the  manufacture  of  fertilizers  and  the 
development  of  plans  for  Muscle  Shoals 
plants  and  power  stations. 

Not  to  Sell  Water  Power 

It  was  made  clear  by  Mayo  that  Ford 
intends  to  use  all  the  horsepower  devel- 
oped and  will  not  s??ll  power  to  private 
or  public  concerns,  unless  it  becomes  evi- 
dent there  will  be  a  surplus. 

Senator  Norris  of  Nebraska  said  he 
would  call  Ford  personally  to  appear  be- 
fore the  Senate  agricultural  committee, 
of  which  he  is  chairman  and  which  will 
begin  hearings  on  the  Muscle  Shoals  pro- 
ject tomorrow.  It  is  expected  Ford  will 
accept  the  invitation. 

Southern  senators  and  representatives 
are  very  active  in  their  efforts  to  obtain 
the  approval  of  Congress  for  the  Ford 
contract. 
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G.  M.  Aims  to  Make 
Flat  Rate  General 

Gradually    Extending    Standard- 
ization of  Practices — Business 
Outlook  for  Year  Satisfactory 

NEW  YORK,  Feb.  14— Flat  rates  for 
service  throughout  all  its  divisions  is  the 
ultimate  aim  of  the  General  Motors  Corp. 
Accomplishment  of  this  end  is  being  ap- 
proached as  rapidly  as  possible.  While 
nothing  revolutionary  is  proposed,  it  is 
the  determination  of  the  corporation  to 
give  the  users  of  its  products  the  best 
service  possible.  To  this  end  standardi- 
zation of  practices  is  being  extended 
gradually,  and  the  importance  of  keep- 
ing the  owners  of  motor  vehicles  satisfied 
is  being  emphasized  in  the  sales  organi- 
zation, both  wholesale  and  retail.  This 
extends  to  the  parts  question  and  includes 
the  carrying  of  adequate  stocks.  The  ul- 
timate result  will  be  that  every  owner 
of  a  General  Motors  vehicle,  no  matter 
where  he  may  be  located,  will  find  spare 
parts  easily  accessible  and  they  will  be 
mstalled  at  a  flat  rate. 

The  service  question  has  been  neglected 
in  the  past,  it  is  felt,  because  all  the  ener- 
gies of  factory  organizations  were  de- 
voted to  meeting  the  demand  for  cars. 
Factories  now  can  easily  turn  out  all 
the  automobiles  that  can  be  sold  and  still 
give  adequate  consideration  to  the  pro- 
duction of  service  parts.  The  sales  or- 
ganizations also  have  time  to  instruct 
dealers  in  some  advanced  business  meth- 
ods. 

No  Expansion  Program  Planned 

General  Motors  regards  the  outlook  for 
the  coming  year  as  satisfactory.  Busi- 
ness thus  far  this  year  has  been  far  in 
excess  of  the  same  period  in  1921,  and 
sales  are  expected  to  expand  as  the  year 
progresses.  An  increase  has  been  ap- 
parent in  the  past  two  weeks. 

The  corporation  has  no  expansion  pro- 
gram in  mind,  and  all  its  operations  wiW 
be  on  a  conservative  basis.  The  disso- 
lution of  the  Scripps-Booth  division  is 
well  under  way  and  the  manufacture  of 
cars  has  been  discontinued.  No  decision 
has  been  reached  as  to  what  disposition 
will  be  made  of  the  factory,  but  it  will 
be  used  in  connection  with  some  of  t^^e 
existing  units. 

Development  work  on  the  air-cooled 
line  which  the  corporation  will  bring  out 
is  progressing  satisfactorily,  but  not  even 
an  approximate  date  has  been  fixed  for 
getting  these  models  into  production. 
The  plans  of  the  company  concerning  the 
new  line  are  as  nebulous  as  they  have 
been  for  several  months,  and  ample  time 
will  be  given  the  engineering  department 
to  perfect  the  car  before  any  attempt  is 
made  to  put  it  on  the  market. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

P'ranklin  county  courts,  was  again  post- 
poned when  it  came  up  for  hearing.  The 
new  date  fixed  is  Feb.  20.  In  the  mean- 
time Artorney  F.  S.  Monnett,  represent- 
ing Clyburn,  will  take  depositions  on  the 
merits  of  the  case  in  order  to  aid  the 
court  in  arriving  at  a  decision. 

Stockholders  of  the  company  in  Colum- 
bus have  received  notices  of  the  annual 
stockholders'  meeting  at  Lakewood,  Ohio, 
March  1. 


Shaw's  Plan  lo  Purchase 

Allen  Motors  Cancelled 

COLUMBUS,  Feb.  14— Negotiations 
for  the  sale  of  the  plant  and  tangible 
assets  of  the  Allen  Motor  Co.,  which  has 
been  in  the  hands  of  George  A.  Archer 
and  W.  C.  Willard  as  receivers  for  more 
than  six  months,  to  Frank  P.  Shaw  of 
Chicago,  have  been  declared  oif.  Shaw 
made  a  bid  of  $570,000  for  the  plant  and 
assets,  excepting  cash  on  hand  and  bills 
receivable,  and  this  was  accepted  by 
Judge  Sater  in  the  federal  court.  Later 
it  developed  that  he  could  not  carry  out 
the  plan  because  of  the  difficulties  of  the 
Fort  Dearborn  banks. 

H.  C.  Runyon,  who  has  personal  charge 
of  the  assets  under  the  receivers,  reports 
two  offers  for  the  plant.  One  of  them 
provided  for  immediate  liquidation,  while 
the  other  looked  toward  the  continuation 
of  the  plant  as  a  going  concern.  Neither 
has  been  accepted  so  far,  and  creditors 
will  likely  be  called  together  for  the  pur- 
pose of  obtaining  their  views. 

In  the  meantime  the  plant  is  giving 
service  to  Allen  car  owners  in  Columbus 
and  Central  Ohio. 


British  Dunlop  Names 

Stockholders  Committee 

LONDON,  Feb.  11  (by  cable)— The 
situation  of  the  Dunlop  Rubber  Co.,  Ltd., 
was  reviewed  critically  by  the  stockhold- 
ers at  a  long  meeting  with  Chairman 
Szarvasy.  An  optimistic  view  was  taken, 
but  it  was  decided  to  appoint  a  stock- 
holders' committee  to  investigate  the  sit- 
uation. 

It  is  stated  the  bankers  of  the  Dunlop 
company  have  saved  temporarily  the  po- 
sition of  the  American  Dunlop  company 
by  postponing  for  a  year  their  claims  for 
repayment.  The  bankers  have  suggested 
as  a  possible  solution  a  combination  with 
existing  interests  in  America,  and  these 
prospects  will  be  surveyed  by  Director 
Proctor  of  the  Dunlop  company,  who  has 
sailed  for  America  for  that  purpose. 


TEMPLAR  HEARING  POSTPONED 

COLUMBUS,  Feb.  14— The  case  of  N. 
Clyburn  against  the  Templar  Motors  Co. 
and  its  board  of  directors,  praying  for  a 
receiver,  which  has  been  pending  in  the 


OWN   PLANT  FOR  RELIANCE 

LOS  ANGELES,  Feb.  1.3— Thp  Pacific 
P-tUance  Motor  Corp.  has  made  ari'ange- 
ments  to  assemble  the  Reliance  truck  in 
a  plant  of  its  own  in  addition  to  build- 
ing a  %-ton  truck  for  school  and  bus 
trade.  Several  of  these  light  trucks  al- 
ready have  been  delivered.  One  is  in 
service  between  Somerton  and  Yuma, 
Ariz.  These  activities  will  be  in  addition 
to  the  sale  of  Reliance  trucks  in  the  west- 
tern  territory. 


February  16,  1922 

Seager  Suit  Settled 
By  Stewart -Warner 

Settlement    Made    On    $450,000 
Basis — Gets   Sparton   Sys- 
tem Patents 


CHICAGO,  Feb.  13— The  Stewart- 
Warner  Speedometer  Corp.  has  settled 
out  of  court  the  suit  brought  against  it 
by  James  D.  Seager,  Arthur  L.  Payton 
and  Cornelia  F.  Thomas  for  infringe- 
ment of  patents  on  vacuum  tank  equip- 
ment. The  settlement  follows  a  decision 
by  Judge  Carpenter  in  Federal  Court 
holding  that  the  Seager  patents  are  valid 
and  have  been  infringed  by  the  Stewart- 
Warner  Corp.  This  patent  litigation  has 
been  pending  for  years  and  came  to  trial 
last  June. 

The  settlement  was  on  the  basis  of 
approximately  $450,000,  the  Stewart- 
Warner  Corp.  received  an  exclusive  li- 
cense to  manufacture  the  vacuum  feed 
devices  covered  by  these  patents. 

In  connection  with  the  settlement,  the 
Sparks  Withington  Co.,  manufacturer  of 
the  Sparton  system,  will  retire  from  the 
manufacture  of  vacuum  systems  and  sur- 
render its  patents  to  the  Stewart-Warner 
Corp.,  according  to  a  statement  by  the 
latter  company. 

Advantageous  to  Company 

"The  settlement  is  advantageous  to 
the  company  because  it  clears  up  mis- 
understandings and  also  some  other 
phases  that  are  important,"  according 
to  a  statement  by  Vice-President  Bucklin 
of  the  Stew-art-Warner  Corp. 

In  his  decision,  Judge  Carpenter  said 
that,  while  the  Jay  Webb  invention  on 
which  the  Stewart-Warner  system  is 
based,  doubtless  is  an  improvement  over 
anything  Seager  or  Harrington  de- 
scribed, the  essentials  of  the  Seager  com- 
bination are  retained  in  it. 

The  Stewart  vacuum  gasoline  system 
is  used  as  standard  equipment  on  more 
than  90  per  cent  of  all  passenger  cars. 


Cravens  Named  President 
of  Climax  Engineering  Co. 

CLINTON,  IOWA,  Feb.  13— George 
W.  Cravens,  formerly  of  Westfield,  N.  J., 
has  been  elected  president  of  the  Climax 
Engineering  Co.,  and  G.  W.  Dulany,  Jr., 
president  of  the  G.  W.  Dulany  Trust  of 
which  the  Climax  Engineering  Co.  is  a 
subsidiary,  has  been  made  chairman  of 
the  board.  The  other  officers  were  re- 
elected. The  company  will  proceed  en- 
ergetically with  the  production  and  sale 
of  Climax  heavy  duty  engines.  It  is  in 
an  enviable  financial  position,  having  no 
trade  liabilities  as  of  Dec.  31,  1921. 

'Cravens,  the  new  president,  has  had 
a  wide  engineering  and  commercial  ex- 
perience. He  was  chief  engineer  for  the 
Elkhart  Carriage  &  Motor  Car  Co..  gen- 
eral manager  of  the  American  Motors 
Corp.  and  general  manager  of  the  Uni- 
versal Body  Co.  after  a  long  service  with 
the  General  Electric  Co. 


February  10,  1922 


AUTOMOTIVE    INDUSTRIES 
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Harry  Moock  Quits 
as  N.A.D.A.  Manager 


Goes  with  Hudson-Essex  —  Vane 

Succeeds  Him — Hay  Resigns 

Presidency 


k 


ST.  LOUIS,  Feb.  14— Harry  G.  Moock, 
who  has  been  general  manager  of  the 
National  Automobile  Dealers  Association 
for  three  years,  has  resigned  to  become 
director  of  the  newly  organized  merchan- 
dising department  of  the  Hudson  Motor 
Car  Co.  and  Essex  Motors.  He  will  be 
succeeded  by  C.  A.  Vane,  who  has  been 
general  counsel  of  the  association. 

Moock's  resignation  was  offered  at  a 
special  meeting-  of  the  directors  of  the 
N.  A.  D.  A.  held  here  yesterday.  The 
session  was  called  primarily  to  elect  a 
successor  to  Thomas  J.  Hay  of  Chicago, 
who  resigned  as  president.  He  will  be 
succeeded  as  head  of  the  organization  by 
W.  J.  Brace  of  the  Hudson-Brace  Motor 
Car  Co.  of  Kansas  City. 

Other  Work  Calls  Hay 

Hay,  who  was  elected  at  the  annual 
meeting  of  the  N.  A.  D.  A.  at  Chicago  on 
Jan.  31,  is  the  Chandler  and  Cleveland 
distributor  in  that  city.  He  explained 
that  he  was  compelled  to  relinquish  the 
position  because  his  interest  in  the  Chi- 
cago and  Illinois  associations  took  so 
much  of  his  time  that  he  would  be  unable 
to  devote  the  necessary  attention  to  the 
national  organization. 

The  resignations  of  Hay  and  Moock 
were  entirely  unexpected  by  the  rank  and 
file  of  the  organization  which  formally 
inaugurated  a  new  policy  at  the  annual 
meeting.  Under  this  plan  the  super- 
structure would  be  based  on  1000  dis- 
tributors and  dealers  paying  dues  of  $50 
to  $250  a  year.  This  idea  was  devised 
to  supplant  the  old  $10  a  year  member- 
ships scattered  all  over  the  country  with 
a  few  $100  sustaining  memberships. 

In  his  new  position  with  the  Hudson 
and  Essex  companies,  Moock's  efforts  will 
be  centered  on  assisting  distributors  and 
dealers  in  solving  their  merchandising 
problem.  As  the  result  of  his  work  for 
the  past  three  years,  it  is  probable  there 
is  no  one  in  the  country  more  intimately 
familiar  with  dealer  problems. 

Moock  Former  Salesman 

Moock  has  been  in  the  automobile  busi- 
ness ten  years,  five  of  which  were  spent 
as  a  dealer  automobile  salesman  and  the 
remainder  in  association  activity.  He 
helped  organize  and  became  manager  of 
the  Rocky  Mountain  Automobile  Trade 
Association,  the  first  interstate  automo- 
bile trade  association  in  the  United 
States.  Prior  to  his  entry  in  the  auto- 
mobile business,  Moock  was  a  bond  and 
insurance  salesman. 

Moock  resigned  as  secretary  of  the 
Rocky  Mountain  association  to  become 
assistant  secretary  of  the  N.  A.  D.  A. 
of  Nov.  1,  1918.  During  the  early  days 
of  the  association  much  of  the  secretarial 


MOOCK  SAYS  PIOISEER 
WORK  IS  CONCLUDED 

ST.  LOUIS,  Feb.  14— "I  cannot 
adequately  express  the  regret  I  feel 
at  leaving  the  association,"  Harry 
G.  Moock,  manager  of  the  N.  A.  D. 
A.,  stated  in  his  resignation  to  the 
directors  at  a  meeting  yesterday. 
"However,  I  feel  that  the  pioneer- 
ing work  of  the  N.  A.  D.  A.  is  over 
and  that  plans  have  now  been  put 
on  foot  which  will  be  so  readily 
adaptable  to  profiting  the  quality 
dealer  that  the  association's  suc- 
cess is  assured.  The  offer  made  to 
me  by  the  Hudson-Essex  companies 
was  so  attractive  that  in  justice  to 
my  future  and  the  future  of  my 
family  I  could  not  decline  it. 

"I  want  to  thank  all  the  dealers 
and  trade  association  secretaries 
for  the  wonderful  manner  in  which 
they  have  supported  my  work.  It 
is  a  real  heartache  to  sever  the  con- 
nection that  has  existed  between  us, 
and  I  want  to  assure  them  all  that 
I  will  continue  to  keep  an  interest 
in  their  work  and  give  them  my 
personal  assistance  whenever  and 
wherever  possible." 


work  was  done  by  President  Fred  Vesper 
who  was  assisted  by  Bart  J.  Ruddle,  who 
retired  as  secretary  of  the  Milwaukee 
association  to  come  to  St.  Louis.  With 
the  election  of  Moock,  Ruddle  became 
Washington  representative.  Much  of  the 
credit  for  building  up  the  membership  in 
the  association  in  the  early  days  is  due  to 
E.  E.  Peake  of  Kansas  City.  Moock  be- 
came general  manager  early  in  1919. 

Vane  has  been  connected  with  the 
N.  A.  D.  A.  since  March,  1919,  when  he 
gave  up  newspaper  work  to  become 
Moock's  assistant.  His  duties  at  that 
time  included  the  compiling  of  informa- 
tion called  for  by  members  and  publicity. 
His  legal  training  later  resulted  in  his 
appointment  as  general  counsel. 


Franklin  Mails  Checks 

for  Quarterly  Dividend 

SYRACUSE,  Feb.  13— The  H.  H. 
Franklin  Manufacturing  Co.  of  this  city 
made  a  profit  in  1921,  according  to  Presi- 
dent H.  H.  Franklin. 

"The  chief  concern  of  manufacturers 
has  been  to  safeguard  their  capital  rather 
than  to  make  a  profit,"  Franklin  said. 
"The  liquidation  of  high  priced  materials 
on  a  falling  market  is  a  difficult  under- 
taking, but  it  can  be  said  that  the  in- 
dustry is  succeeding  very  well.  The  pres- 
ent trend  in  all  markets  is  toward  sta- 
bility." 

The  company  has  sent  out  checks  cov- 
ering the  regular  quarterly  dividend,  to 
approximately  4,350  preferred  share- 
holders. The  dividend  is  approximately 
$89,000.  When  shareholders  receive 
shares  on  which  they  are  now  making 
partial  payments,  the  quarterly  dividends 
will  exceed  $95,000. 
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Bock  Bearinijf  Forms 
Company  in  Britain 

Becomes    Associated    with    P.    & 

W.  MacClellan  Co.— To  Build 

Plant    at   Glasgow 


TOLEDO,  Feb.  13— Plans  for  active 
entrance  into  world  trade  have  been  an- 
nounced by  R.  E.  Clingan,  vice-president 
of  the  Bock  Bearings  Co.  In  conjunction 
with  British  interests  the  Toledo  cor- 
poration haj  organized  the  British  Bock 
Bearings,  Limited,  and  has  arranged  for 
the  construction  of  a  complete  plant  at 
Glasgow,   Scotland. 

The  new  British  company  will  have 
all  of  Great  Britain  and  her  colonial  pos- 
sessions, including  Australasia,  as  sales 
territory.  The  Americas,  including  Can- 
ada, will  be  supplied  by  the  Toledo  plant. 

The  British  interests  identified  with 
the  Bock  Bearings  Co.  in  the  new  ven- 
ture are  members  of  an  old  established 
concern  doing  business  under  the  firm 
name  of  P.  &  W.  MacClellan  Co.  and 
operating  plants  near  London,  at  Glas- 
gow and  in  India.  It  is  capitalized  at 
more  than  $10,000,000. 

Field  Already  Organized 

Clingan  says  the  new  field  is  already 
organized  from  a  sales  standpoint  by  the 
MacClellan  interests.  It  will  be  six 
months  before  the  Glasgow  plant  will  be 
able  to  function,  and  during  the  period 
orders  will  be  handled  directly  by  the 
Toledo  plant.  All  of  the  special  machin- 
ery will  also  be  manufactured  in  the  To- 
ledo plant. 

An  order  for  the  General  Omnibus  Co. 
of  London  is  now  being  put  through  the 
plant  here. 

The  British  interests  have  been  in- 
vestigating the  proposition  for  more  than 
a  year  and  believe  that  the  Bock  anti- 
friction bearing  has  tremendous  sales 
possibilities   throughout   the    Empire. 

In  India  they  believe  there  is  a  spe- 
cial field  on  the  "freight  wagons"  used 
as  a  part  of  railroad  equipment.  These 
small  cars  have  foiu-  wheels  and  are  very 
much  like  the  American  trailers.  Castor 
oil  is  used  to  lubricate  the  ordinarj-  bear- 
ings, and  ill  jungle  sections  the  railroads 
have  experienced  difl!iculties  due  to  the 
stealing  of  the  oil  by  natives. 

To  Form  Other  Subsidiaries 

They  believe  that  through  this  pecu- 
liar annoyance  and  through  their  asso- 
ciation with  the  In^-ernational  Railways 
Association  in  furnishing  other  railroad 
equipment  they  will  be  able  to  place  Bock 
bearings  on  much  of  the  freight  and  tram 
equipment  overseas. 

Other  subsidiaries  will  be  organized  in 
countries  on  the  continent  to  exploit  the 
Block  patent  licenses  within  a  few  years. 

Clingan  said  the  Bock  company  here 
is  noting  an  increase  in  orders.  Produc- 
tion is  gaining.  Directors  voted  to  pay 
up  cumulative  dividends  on  preferred 
stock  which  were  passed  last  year,  and 
the  next  regular  dividend  will  be  met. 
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Reach  No  Decision 
On  Valve  Standard 


Tire,  Rim  and  Wheel  Associations 

Exchange  Views — Matter 

Goes  to  Committee 


CLEVELAND,  Feb.  13— The  Tire  & 
Rim  Association  and  the  Automatic 
Wheel  Association,  both  of  which  have 
their  national  offices  in  this  city,  joined 
in  a  meeting  here  for  the  purpose  of 
agreeing  on  standard  valve  equipment 
for  disc  wheels. 

The  conference  was  arranged  by  the 
officers  of  both  associations,  the  standard 
valve  idea  being  evolved  in  the  hope  that 
something  could  be  done  that  would  en- 
able the  owner  to  inflate  his  tire  with 
less  trouble. 

The  engineers  of  both  organizations 
presented  arguments  on  the  question,  and 
samples  of  disc  wheels,  containing  spe- 
cial equipment,  were  presented  with  ex- 
planations offered  by  the  exhibitors. 

Members  of  the  two  organizations  met 
in  the  Hollenden  Hotel  in  the  morning 
with  representatives  present  from  many 
eastern  and  western  states.  Manufac- 
turers from  all  districts  of  the  country 
were  asked  to  offer  suggestions,  and  from 
these  it  is  hoped  to  offer  something  later 
that  will  be  acceptable  to  both  organi- 
zations. 

Report  Coming  Soon 

The  morning  meeting  ended  without 
a  definite  plan  being  agreed  upon.  The 
menlbers  of  both  organizations  directed 
that  a  committee  be  appointed  to  con- 
sider the  subject  and  to  report  at  an 
early  date. 

In  the  afternoon  members  of  the  wheel 
association  met  in  Hotel  Cleveland  to 
review  the  discussion  of  the  morning.  At 
the  conclusion  of  the  afternoon  session 
Secretary  George  L,  Lavery  while  stat- 
ing that  no  announcement  would  be  made 
at  the  present  time  indicated  the  subject 
under  consideration  had  not  been  set- 
tled, although  all  persons  participating 
in  the  discussions  were  co-operating 
heartily. 

The  wheel  association  did  take  up  the 
matter  of  freight  rate  differentials  on 
truck  and  passenger  car  disc  whaels.  The 
concession  granted  by  the  railroads  to 
truck  wheels  in  the  matter  of  freight 
rates  has  operated  against  the  makers 
of  disc  wheels  for  passenger  cars,  it  was 
stated.  At  this  time,  opportunities  for 
business  are  more  favorable  in  the  pas- 
senger car  business,  according  to  speak- 
ers at  the  meeting,  who  argued  that 
every  step  should  be  taken  to  help  those 
mg,nufacturers. 

Plans  were  laid  for  bringing  the  mat- 
ter to  the  attention  of  railroad  executives 
and  to  push  a  campaign  vigorously  for 
an  adjustment  of  rates. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

ratories  of  this  city  for  the  U.  S.  Navy 
has  been  completed  and  is  about  ready 
to  be  shipped  to  the  experimental  flying 
field.  The  ships  are  of  similar  specifica- 
tions. They  are  internally  trussed  types 
of  60  ft.  span,  and  the  first  is  equipped 
with  two  Packard  360  hp.  engines.  These 
planes  have  a  carrying  capacity  of  2  ton 
and  the  maximum  flying  speed,  accord- 
ing to  the  builders,  will  be  well  over  100 
miles  per  hour. 


February  16,  1922 


Rail  Car  Makes  Trial  Run 
on  Baltimore  &  Ohio  Road 

PHILADELPHIA,  Feb.  13— A  dem- 
onstration run  of  a  rail  motor  car  de- 
signed for  hranch-line  railroads  and  for 
short  hauls  that  do  not  produce  sufficient 
traffic  to  warrant  a  regular  train,  was 
made  between  Philadelphia  and  Wil- 
mington, on  the  main  line  of  the  Balti- 
more &  Ohio  Railroad.  The  railroad 
has  under  consideration  the  use  of  some 
of  the  cars  on  its  light  passenger  traf- 
fic roads. 

The  car,  which  was  built  by  the  J.  G. 
Brill  Co.,  Philadelphia,  is  equipped  with 
motor  and  chassis  supplied  by  the  White 
Motor  Co.  The  car  is  of  wood  and  steel, 
and  has  a  seating  capacity  for  35  pas- 
sengers and  standing  room  for  a  like 
number.  It  has  a  carrying  capacity  of 
10,500  lbs.  and  weighs  16,000  lbs. 

The  run  to  Wilmington,  with  several 
scheduled  stops,  was  made  in  1  hour  and 
16  minutes,  and  the  return  trip,  without 
a  stop,  in  1  hour  and  3  minutes.  The 
distance  is  26  miles. 


Roads  Are  Greatest  Need 

in  Mexico,  Caley  States 

CLEVELAND,  Feb.  14— Fred  H.  Caley, 
secretary  of  the  Cleveland  Automobile 
Club,  has  arrived  in  Mexico  City,  where 
he  went  at  the  invitation  of  the  auto- 
mobile dealers,  and  will  remain  until 
March  1,  assisting  the  automotive  de- 
partment of  the  Chamber  of  Commerce 
in  preparing  for  the  automobile  show 
which  will  be  held  there  from  April  16 
to  23. 

The  Mexican  Post  of  Feb.  8  devotes  a 
column  on  its  first  page  to  recounting  the 
impressions  of  Mexico  City  gained  by 
Caley.  He  voices  the  belief  that  devel- 
opment of  a  system  of  highways  is  most 
important  to  the  stabilizing  of  Mexico. 
He  believes  Mexican  roads  would  require 
comparatively  little  improvement  beyond 
grading  and  drainage. 


NEW  BOMBING  PLANE  COMPLETED 

DETROIT,  Feb.  10— The  first  of  the 
three  all-metal  bombing  planes  being 
made    at   the    Stout    Engineering   Labo- 


UPHOLDS  STATE  TAX  LAW 

ST.  PAUL,  MINN.,  Feb.  13— Judge  H. 
O.  Hanmft  has  handed  down  a  decision 
upholding  the  State  automobile  tax  law, 
but  declaring  it  contains  "glaring  in- 
ecualities  and  irregularities  seriously  af- 
fecting a  large  number  of  individuals" 
and  that  it  was  "difficult  to  hold  the  act 
constitutional."  The  act  taxes  automo- 
biles according  to  the  factory  prices  on 
all  models.  As  a  result  some  persons 
owning  a  1921  model  are  paying  a  higher 
tax  than  owners  of  1922  models  of  the 
same  cars  because  prices  have  fallen. 


Competition  Likely 
in  Dirigible  Work 


Two  Rival  Companies    May    Be 

Formed  to  Build  Aircraft 

for  Commerce 


NEW  YORK,  Feb.  14— Important  de- 
velopments in  connection  with  the  con- 
struction of  dirigible  aircraft  in  the 
United  States  may  be  expected  in  the 
near  future.  Two  rival  companies  may 
be  formed  for  the  construction  of  air- 
craft of  this  type  as  commercial  ven- 
tures. 

Representation  in  the  United  States 
for  the  Zeppelin  interests  has  been  taken 
over  by  Harry  Vissering  of  Chicago,  a 
railway  equipment  manufacturer.  His 
first  negotiations  were  conducted  with 
the  interests  allied  with  the  General  Elec- 
tric Co.,  which  have  made  a  careful  pre- 
liminary survey  of  the  possibilities  for 
the  use  of  dirigibles  in  this  country.  It 
is  understood,  however,  that  these  nego- 
tiations have  come  to  an  impasse  and 
that  they  have  been  taken  up  with  other 
important  factors  in  the  industrial  life 
of  the  country,  including  a  large  auto- 
mobile manufacturer. 

Dr.  Schutte  of  the  Schutte-Lanz  Co., 
which  builds  dirigibles  similar  to  the 
Zeppelins,  arrived  in  New  York  this 
week,  and  it  is  understood  he  will  con- 
sult with  the  General  Electric  interests. 

The  Zeppelins  are  building  a  repara- 
tions airship  for  the  United  States  Gov- 
ernment and  want  it  sent  across  the 
Atlantic  four  or  five  times  for  a  thorough 
test  before  its  delivery.  They  also  have 
arranged  with  Spanish  and  Argentinean 
capital  for  a  dirigible  service  between 
Spain  and  Buenos  Aires. 

Bids  have  been  asked  by  the  Zeppelins 
from  an  American  aircraft  manufactur- 
ing company  for  the  construction  of  its 
new  type  of  metal  airplane. 


Paige  Reports  8698 

Cars  Shipped  in  1921 

DETROIT,  Feb.  14— A  preliminary  re- 
port for  1921  made  to  stockholders  of  the 
Paige-Detroit  Motor  Car  Co.  shows  ship- 
ments of  8698  cars  last  year  as  compared 
with  16,090  in  1920,  Sales  aggregated 
$15,114,200  in  value  against  $26,864,300 
in  1920.  Profits  from  operations  were 
$804,800  as  compared  with  $1,422,300. 
Dividend  payments  on  the  preferred  were 
$680,000  and  on  the  common  $200,000  as 
compared  with  cash  dividends  of  $680,- 
000  on  the  preferred  and  common  in 
1920.  The  inventory  was  reduced  in  1921 
from  $6,018,700  to  $3,594,701. 

Schedules  for  the  first  six  months  of 
1922  call  for  the  manufacture  of  13,170 
cars,  of  which  7090  will  be  Paiges  and 
6080  Jewetts.  This  would  mean  ship- 
ments in  that  period  of  4072  more  cars 
than  in  all  of  1921. 

Directors  of  the  company  all  have  been 
re-elected  and  no  changes  have  been  made 
in  the  oflRcers. 


February  16,  1922 

Bans  All  Activities 
That  May  Fix  Prices 

Attorney   General    Daugherty 

Gives   Views    Informally   on 

Trade    Associations 


WASHINGTON,  Feb.  15— Informal 
expression  of  Attorney  General  Daugh- 
erty reg'arding  trade  association  ac- 
tivities made  public  to-day  by  Secretary 
of  Commerce  Hoover  warns  against  the 
fixing  of  a  uniform  cost  as  to  any  item 
of  expense  and  against  co-operative  ad- 
vertising where  producers  or  dealers  use 
uniform  trade  labels,  designs  and  trade- 
marks because  "the  inevitable  result 
would  be  a  uniformity  of  price." 

Passing  upon  other  points  raised  in 
the  Hoover  questions,  the  Attorney  Gen- 
eral declares  he  can  now  see  nothing  il- 
legal in  association  work,  "provided  al- 
ways that  it  is  not  used  whatever  as  a 
scheme  or  a  device  to  curtail  production, 
or  enhance  prices,  and  does  not  have  the 
effect  of  suppressing  competition." 

Stabilization  Mentioned 

Stressing  the  fact  that  the  statement 
is  only  tentative,  the  Attorney  General 
pointed  out  the  fact  that  "It  is  impos- 
sible to  determine  in  advance  just  what 
the  effect  of  a  plan  when  put  into  active 
operation  may  be."  He  made  it  clear 
that  he  would  not  let  this  interdepart- 
mental statement  interfere  with  the 
prosecutions  of  the  Department  of  Jus- 
tice whenever  it  is  found  that  competi- 
tion is  suppressed  or  prices  are  mate- 
rially enhanced. 

Mr.  Daugherty  says  that  it  would  not 
be  possible  to  prejudge  the  effect  of  a 
plan,  particularly  with  reference  to 
"trade  associations,  whose  members  are 
vitally  interested  in  advancing  or,  as  they 
term  it,  stabilizing  pi-ices,  and  who 
through  the  medium  of  the  associations 
are  brought  into  personal  contact  with 
each  other." 

The  inquiries  were  addressed  to  At- 
torney General  Daugherty  by  Secretary 
Hoover,  as  the  letter  says,  "not  with  the 
idea  of  creating  a  new  scheme  for  carry- 
ing on  business,  but  solely  for  the  pur- 
pose of  ascertaining  whether  or  not  they 
(trade  associations)  could  properly  be 
utilized  in  furnishing  information  that 
would  be  helpful  not  only  to  the  Depart- 
ment and  to  the  commercial  world,  but 
to  the  public  generally,  alA\ays  keeping 
in  mind  that  whatever  activities  were 
carried  on  by  such  associations,  they 
should  of  necessity  be  within  the  terms 
of  existing  law." 

Hoover  Would  Publish  Data 

Secretary  Hoover  made  known  his 
views  on  the  scope  of  trade  association 
activities  and  the  desirability  of  making 
public  trade  data  through  the  daily  and 
trade  press  when  he  said: 

There  has  been  much  Information  col- 
lected by  legitimate  trade  associations  In 
which  the  general  public  has  no  interest 
whatsoever,  yet  information  of  this  class  has 
always  been  freely  offered  to  the  daily  and 
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the  trade  press,  as  well  as  to  any  govern- 
mental agency  that  might  desire  the  infor- 
mation as  a  matter  of  statistical  record.  On 
the  other  hand,  certain  statistical  data  are 
collected  by  trade  organizations  that  would 
be  of  vast  value  to  the  public  generally  if 
published  in  practical,   available  form. 

Information  lawfully  secured  regarding 
trade  and  economic  conditions  made  public 
for  the  information  of  everyone  can  not  be 
harmful.  Information  secured  solely  for  the 
benefit  of  members  and  ot  a  character  that 
puts  the  membership,  by  reason  of  the  in- 
formation, in  a  position  of  advantage  as  com- 
pared with  the  public  without  such  informa- 
tion can  not  be  sanctioned  by  sound  public 
policy. 

The  act  of  securing  the  information  and 
the  use  of  it  by  the  members  of  a  particu- 
lar organization  may  be  perfectly  lawful  in 
itself,  but  it  is  my  belief  that  good  morals 
and  a  sense  of  fair  dealing  require  the 
giving  of  the  information  secured  in  this  col- 
lective manner  to  the  public  generally,  to  the 
end  that  all  persons  engaged  in  co^mmercial 
transactions  involving  the  information  in 
question  will  be  on  an  even  footing. 

If  information  regarding  production, 
capacity,  and  distribution  by  districts,  with 
average  prices  for  grades,  brands,  sizes, 
styles,  or  qualities  sold  in  the  respective  dis- 
tricts for  specified  periods  of  time  could  be 
given  to  the  public  at  the  same  time  that 
such  information  is  available  to  the  mem- 
bers of  an  association,  in  my  judgment, 
great  public  good  would  result.  With  this 
information  available,  everyone  dealing  In 
the  products  of  a  given  industry,  whether 
buyer  or  seller,  would  have  the  same  infor- 
mation regarding  conditions  and,  in  dealing 
with  one  another,  would  have  linowledge  of 
Ihe  same  facts  upon  which  to  form  their 
judgments  as  to  the  proper  course  to 
pursue. 

While  the  Attorney  General  warned 
against  uniform  cost  as  to  any  items  of 
expense,  he  stated  that  "there  is  no  ap- 
parent objection  to  a  standard  system  of 
cost  accounting." 

Similar  Advertising  Condemned 

The  claim  of  the  Attorney  General  that 
co-operative  advertising  for  the  purpose 
of  extending  markets  on  particular  arti- 
cles through  an  association  which  is  iden- 
tified by  special  trade  labels,  designs  and 
trademarks  would  establish  uniformity  of 
prices,  is  based  upon  the  belief  that 
"where  two  competing  articles  are  adver- 
tised in  precisely  the  same  way,  and  bear 
exactly  the  same  label  or  trademark,  it 
certainly  would  be  difficult  for  one  to  be 
sold  at  a  higher  price  than  the  other,  al- 
though its  quality  may  be  superior." 
Therefore,  the  Attorney  General  sug- 
gested to  Mr.  Hoover  that  it  would  be 
well  to  eliminate  the  following  phrase- 
ology "and  may  the  association  engage 
in  such  form  of  promotion  by  furnishing 
trade  labels,  designs  and  trademarks  for 
the  use  of  its  individual  members." 


TY  COBB  TIRE  IN  BANKRUPTCY 

AUGUSTA,  GA.,  Feb.  14— The  Ty  Cobb 
Tire  Co.,  of  this  city,  a  dealer  organiza- 
tion formed  and  largely  owned  by  TjTnas 
Raymond  Cobb,  premier  star  of  the  dia- 
mond, about  two  years  ago,  has  filed  a 
voluntary  petition  in  bankruptcy.  Lia- 
bilities are  $37,423.27,  with  assets  at  $21,- 
466.72.  Cobb  took  an  active  interest  in 
the  business  during  the  •wnnter  months 
he  spent  at  his  home  here. 
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Parts  Makers  Hear 
Encouraging  Reports 

Steady    Progress    Predicted    with 

Truck  Business  Showing 

Pronounced  Gains 


NEW  YORK,  Feb.  14— More  encour- 
aging reports  than  have  been  heard  in 
months  were  made  by  credit  men  of  rep- 
resentative parts  manufacturers  at  a 
group  m*>eting  last  week.  Almost  with- 
out exception  they  declared  business  for 
January  was  greatly  in  excess  of  Janu- 
ary, 1921,  and  that  February  is  almost 
certain  to  be  still  better.  They  expect 
the  first  quarter  at  least  to  show  a  ma- 
terial gain  and  it  is  the  general  belief 
that  the  year  will  be  one  of  gradual  but 
steady  progress. 

Most  of  the  business  at  present  is  com- 
ing from  manufacturers  of  the  more  pop- 
ular lines  of  passengar  cars  but  many 
inquiries  have  been  receiv'ed  recenttly 
from  truck  manufacturers  and  indica- 
tions now  are  that  the  gains  in  the 
truck  field  later  in  tlie  year  will  be  more 
pronounced  than  in  the  motor  car  branch' 
of  the  industry. 

Following  are  paraphrases  of  some  of 
the  reports  on  business  conditions  made 
by  a  number  of  representatives  of  large 
companies. 

Opinions   Reflect   Conditions 

"January  business  was  the  best  for  three 
months  and  February  releases  are  four 
times  as  large  as  last  month.  Prospects  for 
March  are  fair  and  we  expect  a  steady  im- 
provement   throughout    the   year." 

"January  was  considerably  better  than  a 
year  ago  and  better  than  December. 
February  releases  are  running  much  better. 
We  believe  that  business  will  steadily  im- 
prove." 

"Our  production  now  is  from  70  per  cent 
to  80  per  cent  of  the  peak  reached  in  1919." 

"January  was  50  per  cent  better  than  last 
year  and  50  per  cent  of  normal.  We  expect 
February  to  be  nearly  a  normal  month  and 
are  quite  confident  of  the  future." 

"Januarj-  releases  were  better  than  in 
December  and  February  will  be  better  than 
January." 

"January  was  three  times  better  than  last 
January  and  15  per  cent  ahead  of  December. 
We  look  for  a  steady  improvement  up  to 
April  and  expect  to  be  operating  at  50  per 
cent  of  capacity  by  that  time." 

"January  was  three  times  as  good  as  last 
January  and  much  ahead  of  November  or 
December.  February  shows  a  considerable 
further  improvement  which  we  expect  will 
continue.  March  promises  to  be  better  than 
February  and  Ap.'l  and  May  still  better. 
We  are  running  from  45  per  cent  to  50  per 
cent    of    capacity." 

"We  expect  good  business  (or  the  first  four 
months  of  the  year  at  least.  January  was 
away  ahead  of  last  January  while  Februar>-. 
March  and  April  look  a  lot  better." 

"January  business  was  300  per  cent  of 
January  last  year  and  February  ^iH  be' 
better  than  January." 

"Our  production  now  is  up  to  45  per  cent' 
of  capacity  and  orders  now  on  the  book  will 
make   it   50  per  cent." 

"January  was  far  ahead  of  the  previous 
months." 
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South  Africa  Sales 
Increasing  Rapidly 

Some  Dealers  Describe  Condition 
as  Boom — Much  Interest 
in  Automobiles 

JOHANNESBURG,  Dec.  20  (Bij  Mail) 
Christmas  in  the  United  States  means 
cold  weather  and  a  time  of  the  year  not 
•best  suited  to  motoring.  In  South  Africa 
it  means  hot,  dry  weather,  as  a  rule,  and 
everyone  wants  to  get  out  into  the  coun- 
try. It  is  not  surprising,  therefore,  to 
learn  that  the  automotive  business  has 
picked  up  during  the  last  two  or  three 
months.  One  or  two  dealers  describe  the 
present  state  of  things  as  a  "boom"  and 
while  this  may  be  an  extravagant  state- 
ment of  conditions  there  is  a  general 
feeling  that  things  are  more  settled  and 
that  1922  will  mean  a  year  of  steady 
business  for  the  automotive  industry  in 
South  Africa. 

Intensive  Selling  Campaigns 

Dealers  find  that  by  intensive  selling 
campaigns  they  can  make  their  business 
-pay.  Reports  from  the  country  districts 
go  to  show  renewed  business  activity. 
'Many  farmers  are  now  buying  cars  be- 
cause they  have  managed  to  dispose  of 
their  maize  or  wool,  perhaps  at  a  loss, 
but  they  have  realized  ready  cash. 

One  outstanding  feature  in  the  auto- 
motive industry  here  fs  that  the  farmer  at 
last  has  realized  the  necessity  of  owning 
an  automobile  and  the  result  is  that  the 
car  is  now  definitely  established.  Only 
the  fact  that  the  farmers  have  had  no 
ready  money  has  prevented  a  large  num- 
ber of  car  sales.  But  to-day  farmers  are 
making  inquiries  and  some  are  placing 
deposits  on  prospective  purchases.  Some 
are  buying  on  the  "hire-purchase"  plan 
and  the  banks  are  a  little  easier  in  re- 
spect to  financing  car  deals  than  they 
were  a  few  months  ago. 

For  a  colony.  South  Africa  has  a  good 
number  of  cars  per  capita  but  there  is 
room  for  many  more,  and  1922  will  see 
a  tremendous  increase  in  the  number  of 
cars  in  the  country  districts.  The  Stand- 
ard Motor  Co.  of  Africa,  Ltd.,  handling 
the  Nash  throughout  the  sub-continent, 
reports  inquiries  for  cars  in  the  eastern 
Transvaal  and  a  large  number  of  actual 
sales. 

Trying  Out  Stanley  Steam 

Hupp  Garages,  Ltd.,  sold  24  cars  in 
November,  mostly  for  cash.  The  Over- 
land four  has  been  selling  well  and  Dodge 
has  sold  on  an  average  of  one  a  day  for 
the  last  two  or  three  months  and  has 
orders  booked  ahead. 

The  first  Stanley  steam  car  arrived 
here  a  few  days  ago  and  is  now  being 
tried  out  on  South  African  roads.  A 
great  deal  of  interest  has  been  taken  in 
this  steam  car  and  crowds  are  attracted 
to  it  whenever  it  stops.  It  is  certain 
that  a  number  of  buyers  can  readily  be 
found  for  it.  The  model  exhibited  is  a 
four  passenger  but  it  is  thought  that  the 
five  or  seven  passenger  will  be  more  suit- 
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able.  New  model  Fiats,  16  hp.  and  30 
hp.  models,  have  arrived  and  are  now 
being  demonstrated.  The  1922  Buick  has 
just  arrived  as  also  has  the  latest  model 
Reo,  7-passenger  car. 

The  latest  Hudson  has  also  come  to 
hand  and  is  selling  well.  The  sporting 
model  appears  to  be  most  popular.  Wil- 
liams, Hunt  &  Co.  has  disposed  of  its 
Chevrolets  and  is  now  awaiting  a  new 
shipment.  Prices  are  lowered  on  this 
new  shipment. 

There  have  been  a  large  number  of 
competitions,  cars  and  motorcycles,  lately 
and  public  interest  in  them  is  very  grati- 
fying. There  is  talk  of  building  a  race 
track  three  or  four  miles  outside  the  city. 
This  may  be  done  early  in  1922. 

— M.  EDWARD. 


February  16,  1922 


Erie  Road  Favors 
Rail  Commissioner 


Ford  Moves  in  Argentina 
and  Doubles  Old  Capacity 

BUENOS  AIRES,  ARGENTINA, 
Jan.  16  {by  mail) — The  local  assembly 
branch  of  the  Ford  Motor  Co.  has  been 
moved  from  its  old  quarters  to  a  modern 
new  plant  having  a  capacity  of  25,000 
cars  and  trucks  yearly.  This  practically 
doubles  the  capacity  of  the  former 
branch,  which  consisted  of  several  old 
buildings.  The  new  plant  is  modern  in 
every  respect. 


DETROIT,  MICH.,  Feb.  11— The  new 
Ford  assembly  branch  at  Buenos  Aires 
is  the  most  important  unit  of  the  com- 
pany in  South  America.  The  assembly 
system  in  the  new  plant  has  been  laid 
out  to  compare  with  the  best  of  Ameri- 
can plants.  There  was  little  car  stock- 
ing in  Argentina,  the  Highland  Park 
factory  making  steady  shipments  of 
knockdown  parts  throughout  1921  and 
so  far  into  1922.  Heavy  shipments  of 
Ford  parts  to  Argentina  began  last  Sep- 
tember and  has  been  continued.  The 
business  outlook  for  the  branch  is  con- 
sidered very  good,  this  being  shown  by 
the  fact  that  the  company  has  moved 
into  its  new  branch. 


Australian  Firm  to  Make 

Car  from  British  Parts 

LOS  ANGELES,  Feb.  14.— The  Aus- 
tralian British  Motors,  Ltd.,  of  Sydney, 
Australia,  has  been  formed  to  manufac- 
ture the  Southern  Six  which  will  be 
marketed  in  the  British  colonial  posses- 
sion in  the  Pacific. 

Tl-ie  car  will  be  assembled  of  British 
parts.  The  engine  will  be  six-cylinder, 
valve-in-head,  overhead  camshaft,  tjpe 
with  2%  in.  bore  and  3%  in  stroke.  A 
zenith  carbureter  and  magneto  ignition 
are  employed.  A  three-speed  gearset  and 
full  floating  rear  axle  with  torque  tube 
are  i..sed.  There  is  a  Brolt  starting  and 
light)  ug  set.  The  rear  springs  are  can- 
tilevei  and  both  front  and  rear  springs 
ai'e  covered  with  grease-filled  leather 
gaiters. 

The  ground  clearance  is  10%  in.  The 
radiator  and  cooling  system  is  about 
half  again  as  large  as  that  usually  fitted 
to  cars  of  this  size.  The  chassis  weight 
is  estimated  at  1800  lbs. 


Representative  States  Motor  Ve- 
hicle   Should    Be    Considered 
an  Adjunct,  Not  Competitor 

WASHINGTON,  Feb.  10— Need  for  a 
separate,  impartial,  individual  transpor- 
tation authority  or  body  was  advocated 
to-day  by  T.  C.  Powell  of  the  Erie  rail- 
road, in  supporting  the  proposal  of  the 
Railroad  Committee  of  the  Chamber  of 
Commerce  of  the  United  States  to  create 
a  commissioner  general  of  railroads. 

Admitting  that  motor  truck  competi- 
tion is  a  vital  problem,  Powell  told  the 
conference  that  "the  automobile  properly 
considered  is  an  adjunct  of  the  railroad; 
wrongly  considered,  it  is  a  competitor." 
He  insisted  that  it  would  be  impossible 
for  motor  vehicles  to  force  rail  carriers 
out  of  business,  although  admitting  this 
form  of  transportation  rendered  useless 
several  hundred  miles  of  short  lines. 

Powell  stated  that  the  influence  of 
motor  trucks  on  rail  rates  has  been  over 
estimated  and  that  the  public  was  gen- 
erally misinformed  as  to  this  phase  of 
the  transportation  system.  He  does  not 
believe  that  the  truck  will  ever  prove  a 
serious  competitor  with  railroads  on  long 
haul  traffic.     He  said  in  part: 

It  is  true  the  row  boat  is  still  in  exist- 
ence, but  I  doubt  very  much  whether  any- 
body sees  very  many  of  the  rowboats.  Most 
of  them  use  motor  boats.  It  is  true  that 
motor  trucks  will  not  drive  the  railroads 
out  of  business,  but  they  have  succeeded  in 
driving  out  hundreds  of  miles  of  railroads. 
There  are  less  miles  today  than  there  were 
in  1906  when  we  reached  the  apex  of  our 
construction.  When  the  stage  coach  reached 
its  perfection  as  a  stage  coach  in  Englajid 
it  commenced  to  decline,  because  something 
better  came  in — the  railroad. 

If  the  railroad  comes  to  a  point  where  it 
cannot  handle  the  short-haul  traffic  through 
any  cause  whatever,  length  of  time  occupied, 
cost  of  service,  cost  of  handling  at  ter- 
minals, that  is  the  time  for  the  motor  truck ; 
but  who  is  to  declare  in  an  imi>artial  way 
whether  the  motor  truck  or  the  railroad  is 
the  one  to  survive  on  that  traffic?  There 
is  no  separate  impartial  individual  or  body 
today  that  can  do  that. 


I 


Elliott,  Wlio  Invented 

New  Type  of  Gear,  Dies 

NEWTON,  MASS.,  Feb.  13— Sterling 
Elliott,  inventor  of  a  type  of  automobile 
steering  gear,  died  at  his  home  here  to- 
day at  the  age  of  70.  At  the  time  of  his 
death  he  was  the  president  of  the  Elliott 
Addressing  Machine  Co. 

Elliott  invented  and  patented  a  motor 
tricycle,  one  of  the  features  of  which 
was  a  steering  gear  of  new  design.  The 
tricycle  had  two  front  steering  wheels, 
the  ends  of  the  front  axle  being  yoked 
and  steering  knuckles  connected  to  the 
yoked  axle  ends  by  means  of  pivot  pins. 
This  latter  became  the  favorite  construc- 
tion for  automobile  front  axles,  and  roy- 
alties were  paid  Elliott  under  his  patent 
by  axle  makers. 


February  16,  1922 

Motor  Tax  Protests 
Flooding  Washington 

Industry    Argues    Against    Class 

Legislation — Proposed  Levy 

Apparently  Killed 

{Continued  from  page  432) 

From  the  standpoint  of  officials  of  the 
National  Automobile  Chamber  of  Com- 
merce, these  taxes  are  unjust,  because 
it  is  an  effort  to  throw  a  burden  of  na- 
tional obligation  upon  one  or  two  indus- 
tries. Beyond  this,  the  Chamber  offi- 
cials point  out  that  the  industry  is  al- 
ready subjected  to  special  taxes  amount- 
ing to  more  than  300  million  dollars  an- 
nually at  a  time  when  every  manufac- 
turer is  searching  for  ways  and  means 
of  cutting-  even  a  few  dollars  from  the 
cost  of  his  product  in  order  to  widen 
his  purchasing  field. 

The  statement  that  the  taxes  are  levied 
because  the  government  is  returning  100 
million  dollars  annually  to  the  industry 
for  better  highways,  is  met  by  the  state- 
ment that  more  than  that  amount  is  now 
being  paid  into  the  Federal  Treasury  in 
excise  taxes,  while  figures  recently  pre- 
pared show  that  the  motor  vehicle  own- 
'>,rs  of  the  United  States  are  paying  an 
annual  charge  of  $19  a  car,  w'hile  the 
total  amount  appropriated  for  road  main- 
tenance in  this  country  by  county,  state 
and  national  authorities  is  only  $18.35 
per  car. 

Hanch  Criticizes  Plan 

C.  C.  Hanch,  chairman  of  the  taxation 
committee  of  the  National  Automobile 
Chamber  of  Commerce^  was  unsparing 
in  his  criticism  of  the  sources  of  revenue 
proposed  to  meet  the  bonus.     He   said: 

The  imposition  of  the  tax  would  be  the 
proverbial  last  straw.  \Vlien  the  present 
excise  taxes  were  leviid  it  was  positively 
stated  that  they  were  for  war  emerg;enoy 
purposes  and  that  they  would  be  repealed 
when  the  war  was  over.  Instead,  we  are 
now    faced    with    further    charges. 

The  only  possible  consequence  of  further 
taxes  at  this  time  will  be  further  unemploy- 
ment and  the  clogging  of  the  wheels  of 
business.  It  is  a  strange  commentary  that 
a  Republican  party  having  for  its  slogan 
"Less  government  in  business"  and  presum- 
ably charged  with  the  purpose  of  returning  to 
normalcy  as  soon  as  possible  should  seek  to 
impose  confiscatory  charges  upon  the  largest 
manufacturing  industry  of  finished  products 
in  the   United   States. 

Associations  Act 

NEW  YORK,  Feb.  14— Telegrams  were 
sent  Sunday  by  the  National  Automobile 
Chamber  of  Commerce  and  the  Motor 
and  Accessory  Manufacturers  Associa- 
tion to  all  their  members  urging  them  to 
get  in  touch  with  their  representatives 
in  Congress,  either  by  telegraph  or  tele- 
phone, to  register  their  strong  disap- 
proval of  the  proposed  taxes  on  gasoline 
and  automobiles.  It  was  pointed  out 
that  these  additional  burdens,  if  enacted, 
would  add  materially  to  sales  resistance. 
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test  to  Congress  against  the  imposition 
of  further  taxes  on  the  automobile  or  on 
gasoline  to  pay  for  the  soldier  bonus  was 
made  to-day  by  the  board  of  directors  of 
the  National  Automobile  Dealers'  Asso- 
ciation at  a  special  meeting  called  at 
headquarters. 

The  45,000  automobile  dealers  of  the 
country  whose  interests  are  represented 
by  the  association  will  be  asked  to  use 
every  effort  to  oppose  levying  of  the 
proposed  taxes  on  the  industry.  A  gen- 
eral sales  tax  is  suggested  as  a  substitute 
for  the  special  class  taxes  suggested. 
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Bankers  Engaged  on  Plan 
to  Reorganize  Republic 

CHICAGO,  Feb.  15— A  bankers'  com- 
mittee headed  by  Charles  N.  Gilbert  vice- 
president  of  the  First  National  Bank 
has  taken  a  hand  in  Republic  Motor 
truck  affairs  with  a  view  to  working  out 
a  reorganization  plan.  Several  meetings 
have  been  held  here  and  an  announce- 
ment is  expected  within  a  few  days. 

The  company  announced  late  in  No- 
vember that  it  had  completed  arrange- 
ments for  deposits  and  extensions  of 
$500,000,  7  per  cent  first  mortgage  notes 
matured,  out  of  a  total  issue  of  $2,500,- 
000,  and  a  voting  trust  committee  was 
formed  with  which  preferred  and  com- 
mon stockholders  were  asked  to  deposit 
their  holdings. 

Its  plan  contemplated  a  five  year  ex- 
tension of  the  entire  amount,  with  rate 
increased  to  8  per  cent,  the  company 
to  redeem  $300,000  annually,  starting 
Nov.  1,  1923,  depositing  noteholders  hav- 
ing the  privilege  of  purchasing  common 
at  8  to  the  extent  of  10  shares  for  each 
$1000  note.  Approximately  70  per  cent 
of  notes  have  been  deposited  to  date  and 
bankers  are  endeavoring  to  secure  the 
remainder. 


LOCOMOBILE  WORK  UNHAMPERED 

BRIDGEPORT,  CONN.,  Feb.  15— Op- 
erations in  the  factory  of  the  Locomobile 
Co.,  are  continuing  unhampei'ed  during 
the  receivership  and  a  steady  volume  of 
business  is  being  received,  although  offi- 
cers of  the  company  had  expected  a  lull. 
Managers  of  the  branches  at  New  York, 
Boston,  Philadelphia,  Los  Angeles  and 
San  Francisco  have  been  appointed  an- 
cillary receivers  for  the  property  in  those 
districts.  In  Chicago  the  Central  Trust 
Co.  has  been  selected  to  administer  the 
company's  affairs. 


ST.  LOUIS,  Feb.  13— Telegraphic  pro- 


RECEIVERS  TO  SELL  SPACKE 

INDIANAPOLIS  Feb.  13— Robert  M. 
Feustel  and  Chas.  0.  Roemler,  of  this 
city,  receivers  for  the  Spacke  Machine 
&  Tool  Co.,  are  advertising  for  bids  for 
the  assets  of  the  company,  which  include 
the  automobile  and  axle  factories,  ma- 
chinery, equipment,  inventory  and  acces- 
sories. 

The  receivers  are  authorized  by  the 
court  to  receive  bids  for  the  business 
as  a  going  concern  as  a  whole,  or  the 
axle  plant  or  automobile  factory  in  sepa- 
rate units,  or  any  part  of  either. 


Ford  Dealers  Will 

Sell  Lincoln  Cars 


Branches  Investigating  Field 

Po.ssihilitie.s — Factor)'  Methods 

Being  Surveyed 

DETROIT,  Feb.  15— Official  announce- 
ment of  its  sales  and  manufacturing  pol- 
icies under  the  Ford  regime  has  been  de- 
ferred by  the  Lincoln  Motor  Co.  pend- 
ing the  working  out  of  a  few  remaining 
details,  but  it  is  evident  from  the  results 
thus  far  accomplished  that  sales  in  the 
larger  cities  of  the  country  will  continue 
to  be  through  the  present  distributor  or- 
ganization. 

In  the  smaller  cities  the  Lincoln  deal- 
ers and  the  Ford  dealers  who  will  be 
authorized  to  sell  Lincoln  cars  will  op- 
erate directly  under  factorj'  control 
through  the  medium  of  the  branch 
plants.  In  the  big  cities  the  present  dis- 
tributors will  conduct  retail  salesrooms 
and  will  distribute  to  Ford  dealers,  whom 
they  authorize  in  their  cities. 

Investigations  are  now  being  made  by 
the  35  branch  Ford  plants  of  the  possi- 
bilities for  the  sale  of  the  Lincoln  cars 
in  their  individual  territories  and  their 
recommendations  will  play  a  large  part 
in  the  dealer  authorizations.  Changes 
will  be  made  in  many  localities,  but  the 
efficient  dealers  will  continue  to  function. 

Production  Methods  Studied 

Much  of  the  detail  of  the  sales  plan 
was  laid  before  a  meeting  of  prominent 
Lincoln  distributors  at  the  factory  this 
week,  which  was  attended  and  presided 
over  by  sales  executives  of  both  the  Lin- 
coln and  Ford  organizations.  For  the 
time  beihg,  apparently,  the  Ford  sales 
organization  has  been  allowed  to  func- 
tion by  itself,  while  the  executives  give 
all  their  study  to  the  Lincoln  problems. 

Manufacturing  at  the  plant  is  under 
the  observation  of  Charles  C.  Sorensen, 
the  Ford  chief  of  manufacturing  opera- 
tions, and  changes  which  will  be  made 
in  production  methods  will  follow  his  rec- 
ommendations. For  the  present  the  plant 
is  working  on  a  schedule  of  20  to  30  cars 
daily,  which  will  be  continued  until  the 
production  changes  are  fully  determined. 


LINCOLN     DELAWARE     ASSETS 

WILMINGTON  DEL.  Feb.  15— James 
I.  Boyce  of  this  city  and  the  Detroit  Trust 
Co.  appraisers  of  the  Delaware  assets  of 
the  Lincoln  Motor  Co.  have  appraised  the 
notes,  drafts  and  accounts  receivable  of 
the  company  at  $54,775  although  their 
book  value  is  $354,171.  The  shrinkage  is 
the  result  in  part  of  failures  by  dealers. 
No  valuation  has  been  placed  on  the 
patents  and  trade  marks. 


MOTORIZING  POLICE 

INDIANAPOUS,  Feb.  11— A  thorough 
motorization  of  the  Indianapolis  police 
department  will  be  sought  by  Mayor 
Lewis  Shank. 
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Middle  West  Shows 
Reviving  Interest 


Country    Dealers    Returning    to 

Market — Credit  Conditions 

Seem  to  Be  Easier 

By  James  Dalton 

NEW  YORK,  Feb.  14— Further 
evidence  of  public  interest  in 
automobiles  is  found  in  the  unex- 
pectedly large  attendance  at  the 
Minneapolis  show  last  week  and  at 
Kansas  City  this  week.  These  sec- 
tions, hard  hit  hy  the  business  de- 
pression, have  demonstrated  that  the 
demand  for  automobiles  will  increase 
steadily  as  general  conditions  improve. 
That  improvement  is  now  under  way. 

One  of  the  interesting  develop- 
ments at  these  shows  was  that  many 
country  dealers  who  have  not  stocked 
cars  for  months  are  back  in  the  market 
in  a  small  way.  This  shows  that 
credit  is  easier  and  that  their  con- 
fidence has  returned. 

A  better  tone  in  the  market  also  is 
reported  from  most  sections  of  the 
South.  No  great  improvement  is  ex- 
pected in  the  next  two  or  three 
months,  but  the  general  trend  will  be 
upward  and  substantial  sales  are  ex- 
pected later  in  the  year. 

Production  Spotty 

Production  at  the  factories  is  some- 
what spotty,  especially  in  those  which 
produce  cars  in  the  lower  price  classes. 
A  notable  exception  is  Dodge,  which 
expects  to  be  turning  out  600  cars  a 
day  before  March  1.  Ford  is  working 
on  an  average  of  four  days  a  week. 
Factories  in  the  medium  price  class 
are  coming  slowly  into  heavier  pro- 
duction. In  the  higher  price  class, 
Cadillac  is  running  practically  at 
capacity  and  Lincoln  has  been  deluged 
with  business  since  Ford  took  control 
and  prices  were  reduced,  although  the 
reductions  were  not  as  large  as  had 
been  expected. 

Reports  of  better  truck  sales  '.re 
becoming  more  general  and  production 
is  increasing.  This  is  true  both  in 
industrial  and  agricultural  sections. 
The  ratio  of  gain  over  the  correspond- 
ing period  last  year  probably  is  larger 
than  in  the  passenger  car  field.  De- 
velopment of  the  co-operative  market- 
ing movement  for  farmers,  which  was 
approved  by  the  Senate  last  week,  will 
open  a  large  truck  market. 

Reductions  in  the  lower  price 
tractor  field,  following  the  lead  of 
Ford,  are  becoming  general.  This 
indicates  an  expanding  demand  and 
keener  competition. 

Developments  in  all  the  branches  of 
the  industry  are  enlarging  the  busi- 
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ness  of  parts  and  accessory  makers. 
Their  sales  for  January  will  show  a 
gain  over  December  and  this  month 
is  expected  to  be  even  better.  Sales 
to  jobbers,  which  have  been  good  for 
months,  are  holding  their  own  and 
collections,  generally  speaking,  are 
satisfactory.  Even  if  passenger  car 
production  is  no  larger  this  year  than 
last,  the  business  of  parts  manufac- 
turers will  be  better  because  car 
makers  have  worked  off  their  heavy 
inventories. 

One  of  the  engineering  trends  of 
the  year  will  be  in  the  direction  of 
fuel  economy  and  lower  operating 
costs.  Low  gasoline  and  upkeep  ex- 
pense now  constitute  an  important 
talking  point  in  salesmanship. 

Manufacturers  have  taken  up  in 
earnest  plans  to  help  their  dealers 
solve  the  used  car  problem  and  sub- 
stantial progress  in  this  direction  is 
being  made. 
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Willys  Corp.  Counsel 
Working  on  Claims 


Bank  Executive  Chosen 

to  Head  Braender  Tire 

RUTHERFORD,  N.  J.,  Feb.  14-J.  K. 
Watson  of  the  Rutherford  National  Bank 
has  been  elected  president  and  treasurer 
of  the  reorganized  Braender  Rubber  & 
Tire  Co.  Other  officers  elected  are:  F. 
L.  Braender,  vice-president  in  charge  of 
purchase  and  production;  W.  P.  Braen- 
der, vice-president  in  charge  of  sales;  M. 
E.  Morris,  vice-president  and  general 
manager;  Milton  Damman,  secretary,  and 
Harry  Breander,  assistant  secretary. 

Morris  formerly  was  assistant  general 
manager  of  the  Goodyear  Tire  &  Rubber 
Co.  of  California. 

The  company  now  is  in  a  strong  finan- 
cial position,  having  current  assets  of 
$299,000  against  direct  liabilities  of 
$6,117.  The  plant,  valued  at  $585,000, 
is  unencumbered. 


Stockholders  May  Dissolve 
Chevrolet  Holding  Company 

WILMINGTON,  DELAWARE,  Feb.  13 
—Stockholders  of  the  Chevrolet  Motor 
Co.  of  Delaware,  which  has  been  the 
holding  company  for  the  General  Motors 
Corp.  stock  owned  by  the  duPont  in- 
terests, will  meet  May  8  to  act  on  the 
proposed  dissolution  of  the  company.  The 
transaction  will  be  merely  a  formality 
and  concerns  only  complicated  fi.iancial 
transaction. 

It  will  have  no  effect  whatever  on  the 
manufacturing  activities  of  the  Chevro- 
let division. 


ELECTRIC  SHOW  IN  APRIL 

NEW  YORK,  Feb.  13.— The  electric 
automobile  show  for  1922  will  be  held  in 
the  Irving  Place  show  room  of  the  New 
York  Edison  Co.  from  April  3  to  15. 
The  first  week  will  be  devoted  to  street 
trucks  and  passenger  cars  while  the  sec- 
ond week  will  be  given  over  to  industrial 
trucks. 


Will  Figure  in  Final  Adjustment 

— Miniger  Tells  of  Work  Done 

Under  Receivership 

TOLEDO,  Feb.  13— The  Willys  Corp. 
is  making  good  progress  under  the  re- 
ceivership, according  to  Receivers  C.  O. 
Miniger  and  Frank  Kennison.  Miniger 
has  returned  from  a  week  spent  in  Eliza- 
beth, N.  J.,  and  New  York. 

"We  are  operating  the  Electric  Auto- 
Lite  division  and  the  New  Process  Gear 
Corp.  at  a  profit,  and  have  cut  the 
charges  for  carrying  the  big  Elizabeth 
plant  down  to  the  absolute  minimum," 
Miniger  declared. 

"We  are  negotiating  for  the  sale  of  the 
Elizabeth  plant.  J.  R,  Harbeck,  down 
there,  has  several  deals  in  process  and  it 
may  take  about  sixty  days  for  any  one 
plan  to  be  consummated.  That's  a  matter 
of  elimination. 

"The  audit  of  the  books  of  the  cor- 
poration will  probably  be  completed  in 
a  few  weeks." 

Sale  of  Securities  Indefinite 

Miniger  said  that  when  the  time  came 
to  lift  the  receivership  it  would  probably 
be  a  question  as  to  whether  the  securi- 
ties held  by  the  corporation  or  its  oper- 
ating units  should  be  sold — a  matter  for 
the  courts  to  determine. 

He  said  that  at  the  present  time  un- 
doubtedly the  operating  units  could  be 
sold  at  the  least  sacrifice. 

Attorney  George  P.  Hahn,  Toledo,  is 
working  now  upon  a  couple  of  claims 
which  the  Willys  Corp.  will  seek  to  have 
adjusted  with  the  Willys-Overland  Co., 
and  which  is  expected  to  mean  much  in 
the  final  disposition  of  the  affairs  of  the 
corporation. 

It  is  understood  that  one  of  these 
claims  is  on  a  contract  involving  the  pro- 
duction of  the  Chrysler  Six  model  by  the 
Overland  engineers  and.  sales  of  the  car 
by  the  Willys-Overland  Co.,  on  which 
claim  the  corporation  will  seek  to  collect 
about   $2,000,000. 

Seek  to  Recover  on  Stock  Sale 

The  other  is  a  claim  based  upon  the 
sale  of  common  stock  of  the  Overland 
to  the  corporation.  The  sale  was  made 
at  $18  a  share  and  a  few  weeks  after 
the  stock  dropped  in  market  value  to  $6. 
The  corporation  attorneys  believe  they 
have  a  claim  of  something  in  the  neigh- 
borhood of  $5,000,000  on  this  item. 

There  are  many  moot  questions  in- 
volved in  the  claims,  however.  The 
settlement  of  them  will  probably  precede 
any  re-financing  on  the  part  of  the 
Willys-Overland   Co. 

It  is  thought  the  proceeds  of  claims  and 
the  sale  of  the  Elizabeth  plant  will  be 
sufficient  to  take  care  of  the  bank  credit- 
ors and  that  securities  held  by  the  cor- 
poration may  be  enough  to  cover  the 
claims  of  preferred  stockholders. 
{Continued  on  page  443) 
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Appoints  Receiver 

for  Crow-Elkhart 


No    Reorganization    Probable  — 

Assets  Placed  at  Less  Than 

$350,000 


ELKHART  IND.,  Feb.  14— E.  A.  Skin- 
ner, attorney  for  the  Crow-Elkhart  Mo- 
tor Corp.,  for  which  former  Mayor  Wil- 
liam E.  Wider  has  been  appointed  re- 
ceiver, said  to-day  there  was  hardly  a 
possibility  of  any  attempt  at  reorganiza- 
tion. The  corporation's  assets  he  esti- 
mated at  between  $300,000  and  $350,000 
and  its  liabilities  at  $750,000.  Wider  said 
he  was  unable  to  give  a  detailed  state- 
ment of  assets  and  liabilities,  as  he  had 
not  yet  begun  the  active  work  of  digging 
into  the  concern's  affairs. 

The  receivership  was  granted  by  the 
Elkhart  Superior  Court  upon  petition  of 
the  Manrow  Sheet  Metal  Works  of 
Goshen,  Ind.,  which  has  a  claim  of  $1,132, 
evidenced  by  notes  alleged  to  be  overdue 
and  demands  judgment  for  $2,500. 

Liabilities  $750,000 

At  the  time  Judge  William  B.  Hile 
granted  the  Manrow  petition  another  pe- 
tition for  a  receivership  already  was  on 
file  in  the  clerk's  office,  without  the 
knowledge  of  the  court.  This  had  been 
filed  an  hour  before  by  George  W.  Flem- 
ing of  Elkhart,  a  stockholder  whose  in- 
terest is  said  to  be  only  about  $200. 

The  corporation's  assets  consist  of 
grounds  and  buildings  here,  materials 
and  finished  stock  on  hand.  The  liabili- 
ties consist  of  a  $600,000  bond  mortgage 
and  accounts  payable  aggregating  $150,- 
000.  Attorney  Skinner  said  there  prob- 
ably were  3400  stockholders  scattered 
throughout  the  country,  and  there  were 
no  large  individual  creditors,  besides 
bondholders  and  owners  of  stock,  pos- 
sibly none  having  claims  exceeding 
$2,500.  These  creditors,  he  also  said, 
were   widely  scattered. 

The  Crow-Elkhart  Corp.  was  organ- 
ized under  the  laws  of  Arizona  in  1917, 
with  an  authorized  capitalization  of  $10,- 
000,000.  The  charter  grants  permission 
to  issue  1,000,000  shares  of  $10  par  value. 
All  but  $2,800,000  was  issued,  and  turned 
over  to  stockholders  of  the  Crow-Elkhart 
Motor  Car  Co.,  share  for  share  in  that 
company,  after  it  became  bankrupt  in 
1918,  and  it  was  reorganized  as  the  Crow- 
Elkhart  Motor  Corp. 

Ivow  Prices  for  Stock 

The  holders  of  stock,  as  individuals, 
offered  it  for  sale  here  and  elsewhere. 
Not  much  of  it  was  disposed  of,  it  is 
said,  although  it  was  placed  on  the  mar- 
ket at  a  much  lower  figure  than  its  par 
value. 

It  was  reported  here  to-day  that  the 
stock  was  quoted  here  as  low  as  $1  per 
$10  share,  and  that,  generally  speaking, 
it  did  not  bring  over  $1.10.  About  one- 
half  of  the  sum  realized  on  the  $600,000 
bond  issue  was  used  to  pay  creditors  of 
the  Crow-Elkhart  Motor  Car  Co.  the  25 


MICHIGAN   SALES   IIS   6    MONTHS    TOTALED 

MORE  THAN  REST  OF  COUNTRY  COMBINED 

WASHINGTON,  Feb.  14 — Analysis  of  internal  revenue  receipts  from  the  sale  of 
motor  vehicles  and  accessories  for  the  six  months  ended  Dec.  31  shows  that  the 
aggregate  returns  from  Michigan  far  exceeded  all  the  rest  of  the  country  put  together. 
The  following  table  shows  the  receipts  from  the  states  which  lead  in  automotive 
production: 

Automobile  Trucks     Other  Automobile     Tires  or  Accessories 
and  Wagons  and  Motor  Cycles  for  Automobiles 

Illinois     $202,572  $501,116  $1,050,018 

Indiana    131,583  3,827,478  752,670 

Massachusetts    22,466  129,282  1,231,498 

Michigan     1,537,851  18,285,897  6,706,103 

New  York 646,119  2,369,093  3,088,331 

Ohio    473,114  2,384,253  6,927,003 

Pennsylvania    217,917  159,013  1,455,692 

Wisconsin     615,181  301,399  604,095 


per  cent  promised  them  in  the  composi- 
tion which  was  effected  between  them 
and  the  company.  The  remainder  of  pro- 
ceeds of  the  bond  sale  was  used  in  the 
business  of  corporation. 

The  bond  issue  is  secured  by  a  mort- 
gage on  buildings,  grounds  and  all  per- 
sonal property  of  the  corporation.  The 
heaviest  individual  bondholder  is  said  to 
be  J.  A.  Harps  of  Greenfield,  Ohio,  whose 
original  holdings  are  stated  to  have  been 
$160,000.  It  is  understood  he  sold  some 
of  these  to  his  friends. 

Most  of  the  other  bonds  are  held  by 
members  of  a  syndicate  that  purchased 
the  interest  of  M.  E.  and  E.  C.  Crow  of 
Elkhart  in  December  1919.  This  syndi- 
cate, it  is  said,  includes,  C.  B.  Lair  of 
Greenfield,  Robert  Mills  of  Springfield, 
Ohio,  M.  F.  Miller  of  Wadsworth,  Ohio, 
R.  B.  Donaldson  of  Lockport,  N.  Y.,  and 
P.  T.  Longacher  of  this  city. 

Hart  became  president  of  the  corpo- 
ration, and  Donaldson  vice-president, 
general  manager  and  treasurer.  This 
organization  lasted  until  the  annual 
meeting  in  January  1921,  when  Austin 
C.  Hayes  of  Boston,  representing  finan- 
ciers who  had  become  interested  in  an 
attempted  bond  sale  for  the  corpora- 
tion, was  made  president.  He  held  the 
office  until  June  of  that  year  when  he 
resigned  and  M.  E.  Hoshaw  was  elected 
president,  in  which  office  he  continued. 


DEERE  MAKES  $775  CUT 

MOLINE,  ILL.,  Feb.  14— Deere  &  Co. 
has  reduced  the  price  on  its  tractor. 
Waterloo  Boy,  Model  N-12-25,  from  $1,450 
to  $675.  This  price  includes  the  tractor 
fully  equipped.  As  in  other  cases  of  trac- 
tor price  reduction,  the  company  declax'es 
that  there  is  no  justification  for  the  re- 
duction based  upon  the  present  cost  of 
production. 


TEMPLAR  TO  INCREASE  PRICE 

CLEVELAND,  Feb.  15— The  Templar 
Motors  Corp.  announces  that  the  price.^ 
on  its  various  models  will  be  increased, 
effective  March  1,  The  new  prices  have 
not  yet  been  made  public.  President  Bram- 
ley  asserts  that  "pre-war  prices,  to  which 
the  Templar  had  returned  months  ago, 
are  too  low." 


Packard  Makes  Price  Cut 
on  Twin-Six  and  Trucks 

DETROIT,  Feb.  14— The  Packard  Mo- 
tor Car  Co.  has  made  downward  revi- 
sions in  the  prices  of  its  Twin-Six  models 
ranging  from  $1,000  to  $1,400.  The 
prices  are  as  follows: 

Old  Price  New  Price 

Touring    car $4,850  $3,850 

Sedan     6,800  5,400 

Coupe     6,600  5,240 

Limousine    6,650  5,275 

The  prices  of  the  truck  Model  EC,  2- 
to  21/^ -ton,  solid  tires,  has  been  reduced 
from  $3,500  to  $3,100  and  of  EX,  2-  to 
21/^ -ton,  pneumatic  tires,  from  $4,000  to 
$3,500. 


ELGIN  TOURING  LOWER 

CHICAGO,  Feb.  11— The  Elgin  Motor 
Car  Corp.  has  priced  its  new  touring  car 
at  $1,695.  Prices  given  out  at  the  New 
York  Show  for  tliis  new  Model  700  were 
the  prices  on  the  old  line  of  cars.  This 
price  is  f.o.b.  factory  at  Argo,  111. 


CRAWFORD  INCREASES 

HAGERSTOWN,  MD.,  Feb.  15— The 
Crawford  Automobile  Co.  has  increased 
the  price  of  its  2,  5  and  7-passenger 
touring  cars  from  $2,750  to  $3,000.  The 
price  of  the  coupe  and  sedan  remains  un- 
changed at  $4,500. 


RIDDLE  PRICES  REDUCED 

NEW  YORK,  Feb.  15— The  Biddle- 
Crane  Motor  Car  Co.,  Inc..  has  made  the 
following  reductions  in  prices: 

Old  Price     New  Price 
2-passenger  Touring.    ...     $3,475  $2,950 

4-passenger  Touring 3,475  2,950 

Coupe  and  Sedan 4.350  3,950 


CANADIAN  TIRE  TARIFF 

OTTAWA,  ONT.,  Feb.  14— Canadian 
Trade  Commissioner  G.  R.  Stevens 
writing  from  Kingston,  Jamaica,  on  the 
tire  and  tube  trade  in  that  section,  states 
he  expects  that  when  the  Legislative 
Council  meets,  a  preferential  tariff  on 
Canadian  goods  will  be  adopted  giving 
a  5  per  cent  ad  valorem  preference  over 
goods    of    American    manufacture. 
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Ford  Drops  Tractor 
Making  at  Hamilton 


Turns  Factory  Over  to  Manufac- 
turing and  Assembling  Mo- 
tor Car  Parts 


HAMILTON,  OHIO,  Feb.  14— ^Official 
announcement  was  made  here  to-day  that 
the  Hamilton  plant  of  the  Ford  Motor  Co. 
has  been  discontinued  for  the  making  of 
tractors  and  that  hereafter  motor  car 
parts  will  be  made  and  assembled.  Ma- 
chinery used  in  the  manufacture  of  trac- 
tors has  been  sent  to  the  River  Rouge 
plant,  and  it  is  the  plan  of  the  Ford  com- 
pany, it  is  stated,  to  concentrate  its  trac- 
tor efforts  in  the  one  factory. 

The  Hamilton  plant  is  being  equipped 
for  the  manufacture  of  wheels.  A  num- 
ber already  have  been  turned  out  and  it 
is  stated  that  within  60  days  the  output 
will  reach  300  sets  daily.  This  total  will 
be  gradually  increased  until  it  is  hoped 
that  all  Wheels  used  for  Ford  cars  will 
be  made  here.  This  will  total  4000  sets, 
local   officials    said. 

Former  employees  who  were  engaged 
in  the  tractor  assembling  division,  are 
being  called  in,  and  about  100  are  em- 
ployed now.  It  will  require,  according 
to  officials  about  150  men  when  300  sets 
are  manufactured,  and  the  indications 
now  are  that  the  local  plant,  when  run- 
ning full  force  and  to  capacity,  will  em- 
ploy more  than  7000  men.  It  is  reported 
that  other  extensions  may  bring  this 
force  ultimately  to  a  much  higher  figure. 

In  addition  to  making  wheels,  the  local 
plant  also  will  be  used  immediately  for 
the  making  of  locks  for  Ford  cars. 

Ford's  investment  here  includes  a  mil- 
lion dollar  hydro-electric  plant.  His  total 
investment  is  about  $3,000,000,  and  his 
land  holdings  are  sufficient  to  allow  for 
more  than  quadrupling  of  his  present 
plant. 

Producing  100  Daily 

DETROIT,  Feb.  14— Fordson  tractor 
production  of  100  daily  has  been  entered 
upon  at  River  Rouge  following  the  re- 
duction in  price  to  $395.  This  is  heavier 
production  for  the  season  than  in  any 
previous  year.  It  is  expected  to  exceed 
the  36,000  production  of  1921  under  the 
stimulus  of  lowered  prices,  which  are  sai  i 
by  executives  to  have  stirred  renewed 
farm  buying. 

February  marks  the  anniversary  of 
tractor  production  at  River  Rouge,  the 
work  having  been  taken  over  from  the 
Dearborn  plant  a  year  ago.  In  the  year 
that  has  elapsed,  officials  say  many  im- 
provements have  been  made  in  produc- 
tion methods  which  are  largely  respon- 
sible for  the  lowered  prices. 


PYRENE  MAKING  CHAINS 

BUFFALO,  Feb.  13— The  Pyrene 
Manufacturing  Co.  of  New  York,  which 
controls  the  Off  and  On  Chain  Corp.,  has 
purchased  three  buildings  from  the  Wick- 
wire  Sponcer  Steel  Corp.  and  trans- 
formed them   into  a  chain-making  plant 


ATLANTA  PUBLIC  BUYS, 
DEALERS  ORDER  CARS 

ATLANTA,  Feb.  15— Total  sales 
at  retail  for  the  first  three  days 
of  the  Atlanta  automobile  show  ex- 
ceeded the  total  of  the  entire  show 
last  year  by  about  10  cars.  The 
bonafide  sales  for  the  first  three 
days  aggregated  about  90.  The 
attendance  is  30  per  cent  better 
than  last  year,  and  the  dealer  at- 
tendance from  all  parts  of  the 
South  is  50  per  cent  larger.  Deal- 
ers are  placing  substantial  orders 
for  immediate  delivery  in  antici- 
pation of  a  good  volume  of  spring 
sales 


which  already  is  in  production.  The  spe- 
cial merits  claimed  for  the  chain  are  the 
rust-proof  locking  device,  the  eccentric 
lever  on  the  locking  device  which  acts 
as  a  tightener,  and  the  detachable  cross 
link  section  which  can  be  detached  and 
replaced  without  the  use  of  tools.  The 
chains  will  be  marketed  through  the  Py- 
rene sales  organization. 


Ford  Car  and  Truck  Output, 
85,203,  at  Foreign  Factories 

DETROIT,  Feb.  15— Ford  Motor  Co. 
reports  1921  production  of  foreign  plants 
as  follows:  Canada  and  export  territory 
under  Ford,  Ontario  plant,  42,343  cars 
and  trucks;  Manchester,  Buenos  Aires, 
Copenhagen,  Bordeaux,  Sao  Paulo  and 
Cadiz,  combined  total  42,860. 

Buenos  Aires  plant  assembled  close  to 
1000  cars  during  December,  a  consider- 
able increase  over  November,  and  Sao 
Paulo,  the  report  says,  had  an  increase 
during  December.  During  1921  Buenos 
Aires  built  more  than  6000  cars,  Copen- 
hagen 5517,  Bordeaux  more  than  2000. 

The  greatest  month's  production  of 
the  Canadian  Ford  plant  was  May,  when 
6711  cars  and  trucks  were  produced. 
Cork,  Ireland,  tractor  plant  built  1347 
Fordsons,  the  highest  month  being  Sep- 
tember. 

The  high  domestic  output  was  for 
the  months  of  May,  June,  July  and 
August,  when  626,712  cars  and  trucks 
were  produced  at  Detroit. 


Drive  Against  Car  Thief 
May  Be  National  in  Scope 

ALBANY,  Feb.  14 — A  systematized 
national  drive  against  the  automobile 
thief  may  be  the  outcome  of  a  nation- 
wide survey  just  completed  by  the  New 
Yo,k  State  Conference  of  Mayors.  Data 
gathered  from  police  heads  of  leading 
cities,  of  the  United  States  are  to  be  used. 

The  general  note  of  the  communica- 
tions received  from  police  chiefs  is  that 
licensing  of  dealers,  both  in  new  and 
used  cars,  eliminates  much  of  the  myste- 
rious underground  network  by  which  au- 
tomobile thieves  are  able  to  remake  and 
resell  their  cars  through  supposedly  repu- 
table dealers. 


February  16,  1922 

Kansas  Citv  Makes 
New  Selling  Start 

Show  Indicates  Reorganization — 

Banking  Situation  Relieved 

Through  Movement  of  Crops 

KANSAS  CITY,  Feb.  14— The  Kansas 
City  automobile  show  seems  to  have 
started  a  reorganization  of  selling  in  this 
territory.  Distributors  and  branches  are 
planning  close  co-operation  with  dealers, 
and  there  are  prospects  of  quite  a  bit  of 
business,  not  only  in  cars,  but  in  trucks 
which  have  been  selling  more  strongly 
in  January  and  February  than  in  any  re- 
cent period. 

The  show  is  offering,  however,  perhaps 
the  strongest  evidence  of  any  yet  held 
of  the  sentiment  of  the  great  grain  areas 
towards  motor  car  purchasing.  The  at- 
tendance is  not  up  to  last  year,  and  even 
reduced  railroad  fares  have  failed  to 
bring  a  large  number  of  visitors  from  the 
surrounding  country.  It  is  apparent  that 
products  of  the  industry  sold  this  year, 
up  to  harvest  time  at  least,  will  have  to 
be  sold  against  strong  resistance. 

There  are  more  territorial  dealers  at 
the  show  this  year  than  last,  which  is 
an  encouraging  sign  in  face  of  the  heavy 
mortality  in  1921.  It  is  evidenced  that 
there  will  be  a  revival  of  the  selling  ef- 
fort in  many  towns  where  it  vanished 
when  the  countryside  felt  the  full  force 
of  the  stunning  blow  of  agricultural  de- 
flation. 

Grain  Prices  Are  Higher 

There  is  much  encouragement  in  the  > 
rise  of  prices  of  grain  and  live  stock, 
particularly  corn,  hogs  and  lambs.  The 
higher  grain  prices  have  come  after 
farmers  have  disposed  of  all  but  20  per 
cent  of  their  holdings,  and  there  is  a 
strong  disposition  to  believe  that  the 
higher  price  is  only  temporary  and  due 
somewhat  t3  manipulation. 

The  fact  remains,  however,  that  farm 
produce  is  moving  out  of  the  territory 
and  money  is  flowing  in.  The  psycho- 
logical as  well  as  the  financial  effect  on 
the  farmers  will  promote  some  buying, 
particularly  in  states  of  the  North  and 
East.  The  movement  of  crops  and  live 
stock  has  started  a  trend  toward  liquida- 
tion on  farm  indebtedness  which  is  re- 
lieving the  banking  situation  and  paving 
the  way  for  easier  credit. 


SEEK  ACTION  ON  HICKS  BILL 

WASHINGTON,  Feb.  15— Every  effort 
will  be  made  to  obtain  favorable  report 
in  the  House  on  the  Hicks  bill  which 
would  create  a  bureau  of  aeronautics  in 
the  Department  of  Commerce.  The 
Wadsworth  bill,  a  similar  measure,  was 
approved  by  the  Senate  Tuesday  after 
it  was  amended  by  striking  out  a  section 
which  would  have  recognized  as  pilots  in 
interstate  flying  those  pilots  who  had 
befen  licensed  under  State  laws.  The 
effect  of  the  amendment  would  be  to  re- 
quire a  Federal  license. 
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MEN  OF  THE  INDUSTRY 


George  C.  Morgan,  who  has  been  assistant 
general  manager  of  Earl  Motors,  Inc.,  Jack- 
son, Mich.,  lias  been  promoted  to  sales  man- 
ager. D.  Minard  Shaw,  in  addition  to  his 
duties  as  advertising  manager,  will  assume 
those  of  assistant  general  sales  manager. 
Morgan  has  been  in  the  automotive  field 
since  1910,  when  he  became  a  field  man  for 
the  old  Thomas  B.  Jeffrey  Co.  of  Kenosha. 
He  was  manager  of  truck  sales  for  Jeffrey 
when  he  resigned  to  join  "Willys -Overland  as 
ofHce  manager.  He  later  became  manager  of 
the  Overland  branch  at  Toledo,  after  which 
he  joined  the  Citizens  Motor  Co.  of  Cincin- 
nati, distributer  for  Packard  and  Willys- 
Overland  in  three  states.  Shaw  entered  the 
advertising  field  in  1897,  but  in  the  fall  of 
1917  switched  to  the  selling  end  as  manager 
of  the  Herff  Motor  Corp.,  distributer  of  Bris- 
coe and  Fiat  cars  at  Memphis  and  Nashville. 
Early  last  year  he  became  division  manager 
and  later  advertising  manager. 

Arthur  T.  Stanton,  associated  with  Dodge 
Brothers  nearly  half  of  the  17  years  he  has 
spent  in  the  industry,  has  joined  the  ex- 
ecutive staff  of  the  Maxwell-Chalmers  organi- 
zation as  director  of  service.  He  left  the 
Dodge  factory  organization  to  become  Dodge 
distributor  in  Akron  and  attributed  his 
success  there  to  the  quality  of  service  given 
owners.  Prior  to  that  time  he  was  assistant 
to  Arthur  E.  Barker,  the  present  Maxwell- 
Chalmers  sales  manager.  Early  in  1915 
Stanton  was  given  complete  supervision  of 
Dodge  affairs  in  England  with  headquarters 
in  London.  He  returned  to  the  United  States 
when  the  British  placed  an  embargo  on 
motor  cars  and  served  as  Dodge  represen- 
tative in  the  Cleveland  district.  In  his  new 
position  he  will  concern  himself  with 
standardization  of  dealers'  service  to  owners. 

W.  J.  Rennick  has  been  named  secretary 
and  treasurer  of  the  McKone  Tire  &  Rubber 
Co.,  with  headquarters  at  Millersburg.  Ohio. 
For  many  years  Rennick  was  associated  with 
the  Miller  Rubber  Co.,  more  recently  as 
assistant  to  the  general  sales  manager.  His 
appointment  means  the  removal  of  the  gen- 
eral ofRces  to  Millersburg,  although  the  sales 
offices  will  continue  to  be  in  Chicago. 

E.  E.  War-field  has  been  appointed  sales 
manager  of  the  Gill  Manufacturing  Co.,  Chi- 
cago. He  has  had  a  long  experience  in  sales 
work  with  the  industry,  having  been  con- 
nected with  Post  &  Lester,  Motor  Car  Equip- 
ment Co.,  "Wetmore  Savage  and  otiier  jobbing 
houses.  For  the  last  two  years  he  served 
with  the  Boston  branch  of  the  Gill  company. 

Gilbert  U.  Radoye,  director  of  advertising 
of  the  Haynes  Automobile  Co.,  has  been  ap- 
pointed to  the  additional  position  of  director 
of  sales  promotion.  Radoye,  who  has  been 
associated  with  the  Haynes  company  for 
some  time,  has  had  a  varied  and  extensive 
experience  in  the  sales  promotion  and  mer- 
chandising field. 

E.  H.  Priebe,  until  recently  one  of  the  gen- 
eral foremen  in  the  manufacturing  building 
of  the  main  plant  of  the  Cadillac  Motor  Car 
Co.,  Detroit,  where  Cadillac  bodies  are  built, 
has  taken  over  the  duties  of  superintendent 
of  plant  there.  He  has  been  associated  with 
the   company  for  the  last  eighteen  years. 

George  F.  Lord  has  been  appointed  adver- 
tising manager  of  the  Chevrolet  Motor  Co. 
J.  H.  Newmark  of  General  Motors  Corp.,  for- 
merly handling  this  work,  will  devote  his 
attention  exclusively  to  general  advertising 
of  the  corporation. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOJJILE 

W.  H.  Stevens,  handling  the  Earl  and 
National  in  New  England,  who  was  joined 
recently  by  James  C.  Clarke,  formerly  sales 
manager  of  the  National  at  Indianapolis, 
has  secured  distribution  of  the  Rickenbacker 
for  Now  England. 

A.  W.  Sawyer,  advertising  manager  of  the 
Hart-Parr  Co.  for  the  last  three  years,  has 
become  associated  with  the  Cramer-Krasselt 
Co.,  Milwaukee,  and  will  assume  his  new 
duties  within  the  next  ten  day  ■■. 

Rex  Glasson  lias  been  placed  in  charge  of 
advertising  of  the  Gray  Motor  Corp. 
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Reach  Few  Conclusions 

in  Agricultural  Report 

WASHINGTON,  Feb.  15— Windsor  D. 
White,  representing  the  National  Auto- 
mobile Chamber  of  Commerce,  will  confer 
with  transportation  experts  here  Thurs- 
day and  Friday  preparatory  to  writing 
the  final  draft  of  a  survey  of  motor  trans- 
portation for  the  Joint  Committee  on 
Agricultural  Inquiry  of  Congress.  The 
report  will  be  submitted  to  Chairman 
Anderson  on  Feb,  27,  and  will  contain 
data  on  all  phases  of  motor  transport 
and  transportation.  It  is  almost  ex- 
clusively statistical  findings  of  facts  and 
few  conclusions  are  mentioned  because  of 
the   desire   to    avoid    controversy. 

The  survey  covered  relative  costs  of 
hauling  farm  products  from  farm  to  mar- 
ket; store  door  delivery  by  motor  truck; 
use  of  motor  truck  at  terminals  and  com- 
mercial uses.  Data  has  been  gathered 
from  reliable  sources  and  compiled  under 
the  direction  of  the  advisory  committee 
of  the  transportation  section  of  the  joint 
commission.  This  information  will  be 
used  by  the  committee  in  its  report  on 
transportation  questions  as  relates  to 
agriculture.  The  Bureau  of  Public  Roads 
also  assisted  in  this  work.  It  is  stated 
that  the  report  will  not  be  available  for 
publication  until  April  or  May. 


Tractor  Demonstrations 

to  Be  Held  by  British 

LONDON,  Jan.  30  (By  Mail)— The 
Agricultural  Machinery  Section  of  the 
British  Society  of  Motor  Manufacturers 
&  Traders  ;s  organizing  a  series  of  trac- 
tor demonstrations  to  be  held  in  various 
parts  of  England. 

The  first  is  to  take  place  in  the  south- 
west, near  Exeter,  on  March  1  and  2, 
and  the  regulations  are  very  similar  to 
those  which  in  previous  years  have  ap- 
plied to  the  trials.  The  main  difference 
is  that  there  will  be  no  official  observa- 
tion of  the  machines  in  use,  no  records 
taken  of  work  done  and  fuel  used  and  no 
officially  compiled  report  issued  subse- 
quently. 


URGE  ACTION  ON  PATENT  BILL 

NEW  YORK,  Feb.  13— The  Rubber 
Association  of  America,  Inc.,  has  sent  to 
its  members  a  bulletin  urging  that  they 
telegraph  Senator  Hiram  Johnson,  chair- 
man of  the  patents'  committee,  urging 
that  the  Senate  give  precedence  to  con- 
sideration of  the  Lampert  patent  office 
bill  which  has  passed  the  House  and  has 
been   favorably  reported   to   the   Senate. 


Overland  Reinforced 
with  New  Directors 


Toledo  Bu»ine.s.s  Men  Fill  Vacan- 
cies— Seen  A.s  Part  of  Re- 
financing Opposition 

TOLEDO,  Feb.  15 — Important  "devel- 
opments preliminary  to  any  attempt  by 
bankers  to  force  a  re-financing  program 
upon  the  Willys-Overland  Co.  were  seen 
here  to-day  when  four  Toledo  business 
men  were  elected  to  membership  on  the 
board  of  directors  at  a  special  meeting 
of  the  board. 

President  John  N.  Willys  said  the  new 
directors  were  named  to  comply  with  an 
Ohio  law,  which  provided  that  a  major- 
ity of  the  directors  of  an  Ohio  corpora- 
tion must  reside  in  the  State. 

Henry  L.  Thompson,  president  of  the 
Bostwick-Braun  Co.  and  of  the  W.  Bing- 
ham Co.,  Cleveland,  W.  L.  Milner,  head 
of  a  large  department  store  here;  George 
M.  Jones,  coal  operator  and  president  of 
the  Ohio  Savings  Bank  &  Trust  Co., 
and  Gordon  M.  Mather,  president  of  the 
Mather  Spring  Co.,  were  elected  to  the 
board. 

Willys  Opposes  Bond  Issue 

These  directors  take  places  made  va- 
cant through  the  resignation  of  Walter 
P.  Chrysler,  executive  vice-president;  C. 
E.  Killenger,  supei'intendent  of  the  El- 
mira,  N.  Y.,  plant;  Edward  F.  fewift, 
Chicago,  and  C.  B.  Mertz  of  the  Willys- 
Overland  Co. 

The  new  board  will  link  the  Willys- 
Overland  closer  to  the  general  business 
interests  of  the  community. 

Willys  has  actively  opposed  the  efforts 
of  bankers  to  impose  a  bond  issue  upon 
the  Willys-Overland  Co.,  and  it  is  be- 
lieved that  the  new  Toledo  connections 
may  have  some  bearing  on  this  point. 
He  has  left  for  the  west  to  confer  with 
sales  branches. 


Willys  Corp.  Counsel 

Working  on  Qainis 

(Continued  from  page  44,0) 
The  Electric  Auto-Lite  Corp.  at  To- 
ledo is  now  operating  on  an  excellent 
basis.  It  is  employing  about  1500  per- 
sons and  has  been  selling  its  products  to 
a  diversified  Lst  of  passenger  car  and 
truck  manufacturers  in  many  parts  of 
the  country. 


TO  DETERMINE  WILLYS  DEBT 

SYRACUSE,  Feb.  14— Claims  of  cred- 
itors in  New  York  state  of  the  Willys 
Corp.,  which  three  years  ago  purchased 
the  New  Process  Gear  Co.  plant  in  this 
city,  will  be  heard  by  James  C.  Setright. 
an  attorney  of  this  city,  who  was  named 
special  master  by  Federal  Judge  Cooper. 
The  amount  of  indebtedness  of  the  cor- 
poration which  is  now  in  receivership  is 
not  known,  but  an  effort  will  be  made 
to  determine  it  in  a  series  of  hearings 
to  be  held  by  the  special  master  within 
the  next  few  weeks. 
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FINANCIAL  NOTES 


J.  G.  Brill  Company,  Philadelphia,  manu- 
facturer of  motor  truck  and  omnibus  bodies 
in  addition  to  street  cars,  reports  for  1921  a 
profit  of  $163,399,  or  3.56  per  cent  on  the 
$4,580,000  preferred  stock,  as  against  7  per 
cent  on  the  preferred  stock  and  22.7  per  cent 
on  the  $4,810,200  common  stock  in  1920. 
Sales  and  other  income  totaled  $7,647,898,  a 
decrease  of  $17,537,293,  and  operating  ex- 
penses, including  depreciation  charges, 
$7,484,498,  a  decrease  of  $8,637,473.  The  sur- 
plus after  preferred  dividends  at  the  close 
of  the  year  aggregated  $2,904,251,  a  decrease 
of  $446,941.  Samuel  M.  Curween,  president, 
in  his  report  to  the  stockholders,  stated  that 
the  company's  Canadian  plant  now  has  sufH- 
cient  work  to  keep  it  operating  at  full 
capacity,  and  that  while  the  company  enters 
the  year  with  a  comparatively  small  amount 
of  work  on  hand,  there  has  been  great  im- 
provement since  the  first  of  the  year  in  in- 
quiries received  and  in  the  prospects  for 
business  which  should  be  placed  during  the 
current  year.  Retiring  officers  and  directors 
were  re-elected. 

Deere  &  Co.'s  annual  report  for  the  year 
ended  Oct.  31,  1921,  shows  a  loss  of  $2,752,801 
for  the  year,  against  net  income  of  $4,636,717. 
Sales  last  year  dropped  63  per  cent  from  1920, 
and  it  was  found  impossible  to  reduce  ex- 
penses in  proportion.  During  the  war  period 
and  the  years  1919  and  1920  the  company 
created  a  reserve  of  $9,409,733  against  ex- 
pected inventory  losses  due  to  falling  mar- 
kets. Against  this  reserve  the  company  has 
charged  off  $6,317,059,  which  represented  the 
decline  in  inventory  values  during  1921.  The 
loss  from  operations  plus  the  reduction  in 
inventory  amounted  to  $9,069,860.  President 
William  Butterworth  states  that  owing  to 
business  conditions  and  the  fact  that  the 
farmers  will  require  longer  credits  it  has 
been  deemed  advisable  to  fund  $10,000,000  of 
the  company's  current  indebtedness  into  ten- 
year  gold  notes. 

American  Rubber  &  Tire  Co.'s  annual 
statement  submitted  to  the  stockholders 
shows  total  net  assets  of  $1,781,859  and  total 
owing,  in  notes  and  accounts  payable,  of 
$523,393.  The  sales  in  dollars  and  cents  are 
reported  to  equal  those  of  the  previous  year. 
The  same  scheduled  rate  of  production  was 
maintained  throughout  the  year.  The  losses 
during  the  early  part  of  1921  were  more  than 
offset  by  the  profit  during  the  latter  half. 
Dividends  have  been  paid  regularly  on  the 
preferred  stock.  Henry  L.  Houk,  general 
manager,  states  that  although  he  views  the 
outlook  with  greater  enthusiasm  than  at  any 
time  since  1919  the  company  would  continv-? 
to  follow  a  conservative  policy. 

H.  H.  Franklin  Manufacturing  Co.  has 
established  a  sinking  fund,  as  of  Jam.  1,  1922, 
under  the  terms  of  which  15  per  cent  of  the 
previous  year's  earnings,  after  the  payment 
of  preferred  dividends  and  taxes,  must  be 
set  aside.  This  money  may  be  used  to 
purcha.se  preferred  stock  shares  offered  for 
sale  in  the  open  market,  or,  at  the  company's 
option,  it  may  call  for  retirement  shares  to 
the  extent  of  the  amount  available  at  the 
premium  price  of  $110  per  share.  If  any 
portion  of  the  stock  is  called  for  retirement, 
such  shares  retired  may  be  drawn  by  lot. 
This  will  have  a  tendency,  the  company  ex- 
pects, to  stabilize  the  stock,  since  the  com- 
pany it.self  will  be  in  a  position  to  create 
and  establish  the  market,  or  at  least  to 
purchase  any  and  all  stock  which  is  offered 
at  or  below   par. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

International  Motor  Truck  Co.'s  net  earn- 
ings, after  charges  and  taxes,  for  1921  did 
not  cover  approximately  $1,137,000  dividends 
on  both  preferred  issues.  Ofllcials,  however, 
regard  it  as  a  satisfactory  performance,  in 
view  of  conditions,  that  something  was 
earned  on  the  preferred.  The  company  ended 
the  year  with  $18,000,000  working  capital,  in- 
cluding $3,500,000  cash.  Inventories  up  to  the 
third  quarter  had  been  reduced  $3,000,000,  to 
$12,000,000.  The  final  statement  may  show 
them  less  by  another  $3,000,000.  The  com- 
pany has  no  funded  debt  or  bank  indebted- 
ness. A  statement  covering  the  operations 
for  the  year  may  be  delayed  several  months 
by  the  completion  of  inventories. 

Emerson- Brantingham  for  the  year  ended 
Oct.  31,  1921,  reports  net  los.s,  after  taxes, 
charges  and  inventory  adjustment,  of  $3,308,- 
726,  which  compares  with  a  surplus  of  $872,- 
703  in  the  preceding  year,  $1,322,420  in  1919 
and  $1,282,268  in  1918. 
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Favorable  Report  Is  Made 
of  Gramm-Bernstein  Affairs 

NEW  YORK,  Feb.  13— A  committee 
representing-  the  merchandise  creditors 
of  the  Gramm-Bernstein  Motor  Truck 
Co.  has  made  a  careful  investigation  at 
Lima,  Ohio,  of  the  company's  financial  af- 
fairs and  has  made  a  favorable  report. 
All  the  banks  in  Lima  spoke  in  the  high- 
est terms  of  both  Gramm  and  Bernstein, 
and  the  City  Bank,  which  holds  a  con- 
siderable amount  of  the  company's  paper, 
does  not  feel  the  slightest  uneasiness  over 
it  and  is  not  urging  payment. 

A  judgment  recently  taken  against 
Gramm  and  his  wife  by  the  Old  National 
Bank  of  Lima  was  merely  a  technical 
procedure  and  was  promptly  adjusted. 
The  bank  now  is  carrying  Gramm's  per- 
sonal notes  for  the  same  amount. 

The  committee  also  found  that  no  sig- 
nificance could  be  attached  to  the  fact 
that  Bernstein,  who  owns  nearly  $500,- 
000  worth  of  real  estate,  recently  placed 
a  mortgage  for  $140,000  on  the  Harper 
block.  This  loan  was  exclusively  for  the 
benefit  of  the  company,  and  a  portion  of 
it  was  used  to  pay  interest  on  gold  notes. 
The  balance  of  the  amount  is  being  held 
for  emergency  use  by  the  truck  company. 


TO  DISCUSS  AVIATION  LAW 

WASHINGTON,  Feb.  13— A  joint 
meeting  of  the  special  aviation  branch 
of  the  committee  on  uniform  State  laws 
with  the  aviation  committee  of  the 
American  Bar  Association  will  be  held 
here  Feb.  25  to  discuss  the  requirements 
of  aviation  law.  The  meeting  will  be 
open  to  those  interested  in  the  subject 
of  uniform  and  comprehensive  aviation 
law. 


CHEVROLET  PLANT  FOR  BUFFALO 

BUFFALO,  Feb.  13— Ground  will  be 
br:.'cen  here  this  week  for  the  assembling 
plant  of  the  Chevrolet  Motor  Co.,  the 
specifications  calling  for  the  completion 
of  the  building  before  May  1.  There  will 
be  about  40,000  square  feet  in  the  struc- 
ture. It  is  the  purpose  of  the  company, 
according  to  Elwood  M.  Garris,  manager 
for  the  district,  to  make  Buffalo  a  distrib- 
uting center  of  Chevrolet  parts. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  last  week  call  money  ranged 
from  4^/^  per  cent  to  5^/^  per  cent,  as 
compared  with  iVz  per  cent  to  6  per  cent 
in  the  previous  week,  and  funds  were  in 
fair  supply.  The  time  money  market  was 
dull  and  nominal.  The  quotations  for 
sixty  days'  to  six  months'  maturities  re- 
mained unchanged  at  4%  per  cent  to  5 
per  cent.  The  rate  for  prime  commercial 
paper  also  remained  unchanged  at  4% 
per  cent  to  5  per  cent. 

The  Federal  Reserve  statement  as  of 
Feb.  8,  1922,  showed  an  increase  of  $1,- 
111,000  in  total  reserves,  this  being  due 
to  the  following  changes:  An  increase  of 
$9,824,000  in  gold  reserves  and  a  decrease 
of  $8,713,000  in  other  legal  reserves. 

The  New  York  institution  showed  a 
decrease  of  $31,938,000  in  total  reserves 
and  an  increase  of  $37,407,000  in  total 
bills  on  hand.  Total  earning  assets 
increased  $62,165,000,  while  deposits 
showed  a  gain  of  $11,306,000. 

The  United  States  Treasury  Depart- 
ment has  announced  that  the  approximate 
$400,000,000  outstanding  of  Victory  3% 
per  cent  Notes  will  be  called  for  payment 
at  par  and  interest  on  June  15,  1922. 
This  is  part  of  the  refunding  operations 
to  be  carried  out  in  connection  with  the 
refinancing  of  the  Government's  short- 
term  debt. 

The  Cleveland  Federal  Reserve  Bank 
has  announced  that  its  rediscount  rate 
on  all  classes  of  loans  will  be  4%  per 
cent,  effective  as  of  Feb.  14.  The  rate 
in  the  Southern  and  Western  districts 
still  remains  5  per  cent. 

The  value  of  American  exports  of 
merchandise  for  the  month  of  January 
dropped  to  the  lowest  level  recorded  since 
August,  1915.  The  reported  value  of 
$279,000,000  shows  a  decrease  of  25.6  per 
cent  from  the  amount  reported  for  Janu- 
ary, 1921. 

The  unfinished  Business  on  the  books  of 
the  United  States  Steel  Corporation  at 
the  close  of  January,  1922,  amounted  to 
4,241,678  tons,  a  decrease  of  26,736  tons 
from  the  total  on  hand  at  the  close  of 
December,  when  4,268,414  tons  were  re- 
ported. This  rather  unexpected  decrease 
in  forward  business  is  explained  partly 
by  year-end  cancellations.  The  peak  of 
unfilled  tonnage  was  reached  in  April, 
1917,  when  bookings  amounted  to  12,183,- 
083  tons. 


TRACTOR  CHAIRMEN  NAMED 

CHICAGO,  Feb.  11— The  following  com- 
mittee chairmen  have  been  appointed  by 
the  tractor  and  thresher  department  of 
the  National  Association  of  Farm  Equip- 
ment Manufacturers:  Tractor  demonstra- 
tion show  and  publicity,  H.  H.  Bates, 
Bates  Machine  &  Tractor  Co.;  foreign 
trade,  J.  B.  Bartholomew,  Avery  Co.; 
tractor  tests,  R.  C.  Brewsough,  Allis 
Chalmers  Manufacturing  Co.;  education- 
al work,  John  R.  Myers,  George  0.  Rich- 
ardson  Manufacturing  Co. 
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INDUSTRIAL  NOTES 


Goodyear  Tire  &  Rubber  Co.  has  added  5O0 
men  to  its  working'  forces  and  will  increase 
production  from  20.000  to  22,000  tires  daily. 
The  company  went  to  the  previous  mark  the 
first  of  the  month,  but  constantly  increasingi 
business  makes  the  increase  to  the  second 
figure  necessary.  The  proposed  output  is 
2000  tires  a  day  In  excess  of  the  program 
which  was  expected  to  be  maintained  for  the 
balance  of  the  winter.  The  company  Is 
selling  surplus  machinery  which  has  been 
made  available  through  increased  efficiency 
of  plant  operation.  Both  new  and  used  ma- 
chinery  is  being  offered  for  sale. 

Stewart-Warner  Speedometer  Corp.'s  vol- 
ume of  business  this  year  is  reported  the 
largest  on  record  for  the  period.  The  work- 
ing force  of  the  company  is  approximately 
1600,  as  compared  with  800  last  October. 
Orders  have  increased  materially  since  the 
New  York  automobile  show.  Heavy  orders, 
it  is  planned,  will  be  placed  for  raw  mate- 
rials. It  is  said  that  the  company  is  develop- 
ing several  new  accessories,  including  an 
indicator  for  the  dashboard  to  register  accu- 
rately the  amount  of  gasoline  received  at  a 
service  station. 

Kelsey  Wheel  Co.  body  building  plant  lo- 
cated in  Memphis  has  started  operations 
after  being  idle  since  completion  nearly  a 
year  ago.  The  plant  was  erected  under  the 
stimulus  of  a  $1,750,000  contract  from  the 
Ford  Motor  Co.  The  contract  was  sub- 
sequently canceled  owing  to  the  business 
depression.  The  company  has  now  concluded 
negotiations  with  the  Studebaker  Corp. 
Operations  start  with  50  employees,  a  num- 
ber that  will  be  augmented  until  it  reaches 
.350.     C.  A.  Hooker  is  in  charge. 

Asphalt  Association  has  moved  its  Cana- 
dian offices  from  Toronto  to  Albany,  N.  T., 
and  has  placed  Germain  P.  Graham,  formerly 
deputy  city  engineer  of  Albany,  in  charge 
as  district  engineer.  Graham's  territory  will 
include  New  York  State  as  well  as  Canada. 
The  association  recently  opened  branch 
ofRces  at  Raleigh,  N.  C,  with  Harry  P. 
Grier  in  charge  and  at  Atlanta,  which  is 
under  the  supervision  of  James  R.  Valk. 

National  Tire  &  Rubber  Co.,  East  Palestine, 
Ohio,  IS  now  operating  with  its  full  force 
and  manufacturing  tires  and  tubes  to  its 
capacity.  The  company  has  its  distribution 
practically  all  arranged  for  this  season 
through  its  distributor  organization.  From 
orders  already  booked  and  the  trade  pros- 
pects through  close  affiliation  with  its  dis- 
tributors it  anticipates  an  active  and  profit- 
able season. 

Wire  Wheel  Corp.  of  America  has  opened 
up  new  headquarters  in  Chicago  in  the  Split- 
dorf  Building,  2900  South  Michigan  Avenue. 
Oscar  Moll  is  the  manager  in  charge  of  the 
branch,  a.?sisted  by  E.  A.  Kuhl.  The  factory 
representative  for  the  central  Western  terri- 
tory, making  his  headquarters  in  Chicago,  is 
Ralph  D.  Webster. 

C.  W.  Arnold  Co.,  Wellsville,  Ohio,  has 
purchased  the  Cleveland  Carburetor  Manu- 
facturing Co.  plant  and  machine  shop,  to- 
gether with  the  rights  and  all  patents  for 
the  manufacture  of  the  carburetor,  which  at 
present  is  designed  for  small  cars.  The 
Arnold  company  expects  to  operate  the  plant 
in  the  near  future. 

Resta  Motors,  Inc.,  New  York  City,  of 
which  Dario  Resta,  racing  driver,  is  presi- 
dent, has  had  a  petition  in  bankruptcy  filed 
against  it  by  three  creditors.  Resta  admits 
Insolvency.  The  liabilities  are  reported  to  be 
$54,148  and  the  assets  $30,000. 


AUTOMOTIVE     INDUSTRIES 

THIS  AUTOMOBILE 

Jordan  Motor  Car  Co.  ha43  gone  into  capac- 
ity production  with  pro.spects  that  It  will 
remain  so  for  several  months.  In  the  last 
quarter  of  1921  it  is  reported  the  business  of 
the  company  showed  an  increase  of  more 
than   40  per  cent. 

Greenfield  Tap  &  Die  Corp.  reports  that 
incoming  orders  for  January,  domestic  and 
export,  showed  an  increase  of  50  per  cent 
compared  with  January.  1921. 

John  Obenberger  Forge  Co.  assets  at  West 
Allis  will  be  sold  at  public  auction  in  the 
Federal  Building,  Milwaukee,  March  1  by 
J.  W.  Gerdis  as  trustee. 

Just  Motors,  Ltd.,  has  been  incorporated 
with  a  capital  of  $400,000.  Headquarters  will 
be  in  Montreal  and  a  branch  will  be  estab- 
lished at  Ottawa. 

Acme  Wire  Co.,  New  Haven,  reports  that 
it  has  received  an  order  for  150,000  coils  of 
wire  from  the  Ford  Motor  Co. 
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Milburn  Electric  Adds 

Two  Commercial  Models 

TOLEDO,  Feb.  14— A  1-ton  and  a  %- 
ton  model  have  been  added  to  the  com- 
mercial electrics  made  by  the  Milburn 
Wagon  Co.  The  line  of  passenger  elec- 
trics remains  as  before,  a  brougham, 
coupe  and  roadster. 

The  smaller  model,  %-ton  capacity,  is 
knowrn  as  Model  43  and  is  priced  at 
$1,585  in  chassis  without  battery.  The 
wheelbase  is  115  in.  and  tires  32x4i^  in. 
Pneumatics  are  used  both  front  and  rear. 

The  1-ton  model,  known  as  Model  40, 
sells  for  $1,985  in  chassis  without  battery. 
It  has  a  wheelbase  of  128  in.,  32x4% 
tires  in  front  and  33x5  tires  in  the  rear. 


Central  America  Using 

More  Denatured  Alcohol 

NEW  YORK,  Feb.  11— The  growing 
use  of  denatured  alcohol  as  an  automobile 
fuel  is  reported  in  advices  reaching  here 
from  Central  America  and  the  West  In- 
dies. The  Republic  of  Panama  has 
named  a  commission  to  work  out  plans 
for  creating  a  national  fuel;  the  commis- 
sion estimating  that  alcohol  for  motor 
use  can  be  produced  locally  at  a  cost  of 
about  20  cents  per  gallon,  compared  with 
45  to  50  cents  per  gallon  for  gasoline. 
The  commission  estimates  that  more  than 
1500  automobiles  are  in  use  in  Panama. 

Wide  use  of  this  fuel  already  is  being 
made  in  Cuba,  where  a  daily  production 
of  from  12,500  to  15,000  gallons  is  be- 
ing carried  out  under  a  recent  decree 
authorizing  the  manufacture  of  a  motor 
spirit  containing  95  per  cent  alcohol  and 
5  per  cent  gasoline,  with  coloring  added 
to  make  it  easily  distinguished.  Many 
Brazilian  motorists  are  reported  to  be 
employing  this  fuel,  and  one  of  the  en- 
trants in  a  recent  tractor  demonstration 
near  Rio  de  Janiero  successfully  used  it. 


BRITISH    FIRM'S    LOSSES 

LONDON,  Feb.  4  {By  Mail)—S. 
Smith  &  Sons,  Ltd.,  accessory  manufac- 
turers, after  paying  a  steady  10  per  cent 
dividend  for  the  year  1918-19  dropped  to 
3%  per  cent  for  1919-20,  free  of  income 
tax,  when  a  net  profit  of  £98,337  was  de- 
clared, reports  a  net  loss  of  £203,985 
for  the  year  ended  July  last. 


METAL   MARKETS 


Compared  with  the  lackadaisical  buying 
of  a  few  weeks  ago,  the  demand  for  iron  and 
steel  that  is  now  before  the  market  may 
almost  be  said  to  have  turned  brisk. 
Several  5,000  ton  loU  of  sheets  are  being 
inquired  for  by  Michigan  automotive  In- 
terests and  there  Is  far  more  pep  to  pig 
iron  purchases  by  automotive  foundries  than 
there  has  been  in  some  time.  For  all  that  It 
would  be  obliquity  of  vision  to  behold  in  this 
demand  even  the  remotest  Justification  for 
any  change  ,n  the  easy  tone  that  charac- 
terizes the  price  situation  In  general.  In 
fact,  every  single  ton  of  steel  orders  now 
added  to  the  much  depleted  unfilled  tonnage 
reserve  of  mills  should  enable  the  latter  to 
make  a  more  favorable  showing  in  the  gross 
profit  on  their  operations  which  are  still  far 
from  capacity,  jn  most  instances  represent- 
ing  about   one-half  of  the   latter. 

Tnere  may  possibly  come  to  pass  an  up- 
ward  revision  in  the  prices  of  bars,  shapes 
and  plates,  If  the  demand  for  structural 
steel  should  broaden,  for  the  simple  reason 
that  these  products  are  now  selling  at  what 
is  in  many  quarters  looked  upon  as  the 
dead  line.  To  be  more  precise,  however, 
these  products  are  not  selling  to  any  great 
extent  at  the  levels  now  quoted,  for  no 
representative  amount  of  orders  is  ever 
placed  for  any  steel  product  at  minimum 
prices.  When  these  prices  undergo  upward 
revision,  there  is  danger  of  loose  talk  about 
"the  steel   market  advancing.'' 

Formerly  a  certain  percentage  of  defective 
sheets  was  accepted  In  an  order  by  the 
purchaser  but  most  consumers  now  insist 
upon  their  sheet  purchases  being  100  per 
cent  perfect  and,  as  a  result,  sheet  mills  are 
bending  every  effort  to  eliminate  waste  In 
production  as  the  result  of  carelessness  on 
the  part  of  mill  operatives.  In  the  long  run 
producers  will  be  fully  as  much  benefited 
by  this  attitude  of  consumers  as  will  the 
latter,  for  it  makes  for  efficiency  of  the 
right  sort. 

Pig  Iron.— Considerably  more  malleable 
and  foundry  iron  is  moving  to  automotive 
melters,  but  buying-  continues  conservatively 
as  to  the  tonnages  involved. 

Steel. — The  market  for  cold-drawn  steel 
bais  is  fairly  active  with  producers  quoting 
2<f,  base  Pittsburgh,  but  orders  are  generally 
placed  at  1.80  @  1M<*.  Cold-rolled  strip 
steel  is  sought  in  small  tonnages  by  auto- 
motive consumers,  quotations  holding  at 
S.SO^*,  base  Pittsburgh.  Hot-rolled  quo- 
tations show  a  wide  spread,  ranging  from 
1.80  @  2(',  base  Pittsburgh.  Slightly  more 
activity  is  noted  in  sheet  bars  which  are 
quoted  at  $29,  with  rumors  of  transactions 
at  $28.  The  sheet  market,  especially  that 
for  full-finished  automobile  sheets  is  firm. 
The  Ford  Motor  Co.  is  reported  to  have 
150,000  tons  of  scrap  i->  stock.  Xo  demand 
of  sizeable  proportions  has  so  far  developed 
for   bolts  and  nuts. 

Aluminum. — Foundries  catering  to  the 
automotive  industries  are  more  active  In  the 
ingot  market,  one  transaction  involving 
1.000,000  lbs.  having  recently  been  noted. 
The  market  is  steady,  especially  for  sheets. 
Importers  assert  that  .-^11  bargain  lots  have 
been  cleaned  up  and  that  foreign  producers 
refuse  to  shade  prices  at  this  time. 

Copper. — The  market  continues  easy.  Do- 
mestic consumers  show  very  slight  interest. 
Copper  and  brass  products  are  in  somewhat 
improved   inquirj-,   however. 
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SHOWS 

April  3-16 — New  York,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 


FOREIGN  SHOWS 

Feb.  18-27 — Brussels,  Belgium, 
Ninth  Exhibition  of  Agri- 
cultural Machines  and 
Implements,  Palais  de  la 
Cinquantenaire. 

March,  1922  —  Santiago,  Chili, 
Annual   Automobile   Show. 


April  16 — Mexico  City,  Annual 
Automobile  Show,  Auspices 
of  the  Automotive  Division 
of  the  American  Chamber 
of  Commerce. 


April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  ESx- 
hibit. 


May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  EJcua- 
dor.     Automotive    Section 


Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobillsta  Bra- 
zileria. 

CONVENTIONS 

May  10-12 — Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of   Commerce. 

8.  A.   E.   MEETINGS 

Detroit,  Feb.  24,  Mar.  24,  April 
28,    May    26. 


Argentina  Absorbing 
Old  Stocks  of  Cars 


No    Longer    Serious    Menace    to 

Trade  Stability — City  Sales 

Show  Improvement 

BUENOS  AIRES,  ARGENTINA,  Jan. 
16  {hy  mail) — Racing  here  this  summer 
has  hadrmore  than  the  usual  interest,  both 
from  a  commercial  as  well  as  a  sporting 
point  of  view,  because  of  the  fight  for 
supremacy  between  American  and  Euro- 
pean cars.  So  far  the  latter  have  not 
managed,  despite  their  efforts,  to  wrest 
the  honors  away  from  the  American  cars. 

A  year  ago  the  public  here  had  worked 
itself  up  to  a  high  pitch  of  enthusiasm 
over  the  reports  of  the  wonderful  cars 
that  would  shortly  arrive  from  some  of 
of  the  well  known  European  factories,  and 
it  was  generally  thought  by  the  man  on 
the  street  that  the  American  cars  had 
"seen  their  day."  Even  some  of  the  im- 
porters caught  the  fever  and  rushed  over 
to  Europe  to  secure  agencies. 

American  Cars  Helped 

The  result  has  been  sadly  disappoint- 
ing to  many  of  them,  and  the  public  is 
now  beginning  to  realize  that  "all  is 
not  gold  that  glitters."  It  is  perhaps 
just  as  well  that  this  has  happened,  be- 
cause nothing  could  have  been  more  help- 
ful in  the  long  run  to  the  well  known 
American  cars. 

The  past  month  or  two  has  seen  a 
steady  improvement  in  the  local  auto- 
mobile trade,  especially  in  city  s.'los. 
Farming  districts,  so  far,  have  not  come 
up  to  expectations,  due,  no  doubt,  to  th« 
low  prices  of  produce,  but  the  late  sum- 
mer will  probably  show  some  movement. 

The  old  car  stocks,  accumulated  at  the 
end  of  1920,  are  gradually  being  ab- 
sorbed, and  to-day  they  do  not  represent 
any  serious  menace  to  the  stability  of 
the  trade  as  a  whole. 

Dealer  Mortality  Not  Heavy 

Dealer  mortality  has  not  been  heavy 
among  those  regularly  in  the  trade. 
There  has  been,  of  course,  considerable 
weeding  out  among  the  firms  that  rushed 
into  the  automobile  business,  as  a  side 
line,  during  the  boom,  without  any  pre- 
vious   experience    and    without   realizing 


the  organization  required  for  a  success- 
ful business. 

The  Argentine  automobile  importers 
are  doing  excellent  work  in  cleaning  the 
trade  of  harmful  practices. 

In  the  month  since  the  above  was  writ- 
ten, Argentine  exchange  has  improved 
materially,  and  wheat  prices  have  as- 
cended at  a  rate  similar  to  that  in  the 
United  States  markets.  This  improve- 
ment in  wheat  prices  comes  just  as  the 
Argentine  ci-op  is  entering  the  market, 
and  in  combination  with  the  bettered  ex- 
change, it  is  expected  that  the  Argentine 
"camp"  buyer  will  again  enter  the  buy- 
ing market. 


New  Company  Is  Formed 
to  Buy  Visible  Pump  Co. 

FORT  WAYNE,  IND.,  Feb.  14— A  com- 
pany capitalized  for  $750,000  has  been 
formed  by  local  people  and  capitalists 
of  Findlay,  Ohio,  for  the  purpose  of  tak- 
ing over  the  Visible  Pump  Co.,  whose 
general  offices  are  in  this  city  and  whose 
factory   is  at  New  Haven,  Ind. 

The  new  company  has  secured  an  op- 
tion on  the  plant  of  a  former  Findlay 
motor  car  company.  This  plant  has  76,- 
000  square  feet  of  floor  space,  a  modern 
heating  plant,  a  considerable  amount  of 
mechinery  and  is  connected  by  a  spui' 
with  a  nearby  railroad.  Operations  will 
be  commenced  in  the  new  plant  shortly. 
The  company  makes  pumps  which  are 
covered  by  patents  owned  by  the  August 
Bowser  estate.  S.  B.  Rohrer  will  con- 
tinue as  the  president. 


MOTOR  BOAT  S.  A.  E.  MEETING 

NEW  YORK,  Feb.  14— The  Society  of 
Automotive  Engineers  has  arranged  a 
program  for  its  motor  boat  meeting  to 
be  held  at  the  Hotel  Com.modore  on  Feb. 
21  at  10:30  a.m.  inclusive  of  papers  by 
Elmer  A.  Sperry,  on  Compound  Oil  En- 
gines for  Marine  Uses,  by  Commander 
Ernest  Nibbs,  formerly  of  the  British 
Navy,  on  the  development  and  building 
c^  Diesel  engines,  and  by  Albert  Hick- 
man on  surface  propulsion  in  general 
and  with  special  reference  to  its  use  with 
the  sea  sled  type  of  hull.  Joseph  Van 
Blerck  will  be  chairman  of  the  meeting. 
The  technical  session  will  be  followed  by 
an  informal  luncheon,  at  which  William 
Washburn  Nutting  will  act  as  toast- 
master. 


British  Prospect 

for  Tractors  Poor 


Indications  Point  to  Farm  Work 

Being  Done  by  Syndicates 

Owning  Fleets 

LONDON,  Feb.  4  {hy  mail)— The  Ag- 
ricultural and  General  Engineers,  Inc., 
a  post-war  combine  of  over  half  a  score 
of  leading  and,  some  of  them  old  estab- 
lished, British  engineering  firms,  largely 
concerned  with  farm  plants,  has  passed 
the  interim  dividend  on  its  first  and  sec- 
ond cumulative  preferred  stock.  It  hopes 
to  be  ^ble  to  meet  this  and  other  charges 
after  the  close  of  the  fiscal  year, 
March  31. 

Lower  Prices  Made 

Two  or  three  of  the  companies  in  the 
combine  are  makers  of  farm  tractors  and 
tractor  implements,  business  in  which  has 
been  very  dull  throughout  the  year.  Just 
now  the  prospects  of  the  tractor  indus- 
try are  least  promising  of  any  among 
mechanical  industries,  largely  because  of 
the  serious  drop  in  the  price  of  farm  and 
land  stuff,  cattle  and  the  like.  Farmers 
say  that  all  round  they  are  not  aver- 
aging 35  per  cent  of  last  year's  prices, 
though  in  some  cases  those  prices  were 
not  justified  and,  in  the  course  of  things, 
must  have  dropped  with  the  reduced  cost 
of  labor  and  materials. 

Recently  there  has  been  a  fall  in 
British  tractor  prices.  The  Austin  is 
now  quoted  at  £300.  The  Fordson  has 
been  marked  down  for  some  months  to 
£205,  but  the  output  at  Cork  is  reported 
not  to  exceed  12  to  14  machines  a  week, 
and  Ford  dealers,  who  all  are  required  to 
stock  one  tractor,  find  the  business  irk- 
some. Appearances  point  to  the  British 
tractor  business,  for  some  time  at  least, 
having  to  depend  on  syndicates  of  con- 
tractors owning  a  score  or  more  and 
contracting  for  plowing  and  the  rest  of 
operations  after  the  fashion  of  the  steam 
cable-plow  firms. 

The  first  cost  of  tractors  is  but  one 
of  the  difficulties  of  this  business,  prob- 
ably maintenance  troubles  are  a  vastly 
more  important  factor.  Automobile  deal- 
ers as  a  class  have  little  practical  inter- 
est left  in  tractors,  most  of  them  declar- 
ing that  there  is  nothing  for  them  out 
of  the  sales. 
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Domestic  and  Foreign  Oil 

Reserves 

Development  of  oil  fields  in  Central  and  South 
America  should  result  in  wider  use  of  gasoline  pro- 
pelled vehicles  there  and  supplement  our  waning 
domestic  supplies  of  crude  petroleum.  Present  Mex- 
ican fields  are  thought  to  be  nearing  exhaustion. 

By  Herbert  Chase 


New  York,  Feb.  22. 

THE  sessions  of  the  annual  meeting  of  the  Ameri- 
can Institute  of  Mining  and  Metallurgical 
Engineers,  devoted  to  consideration  of  domes- 
tic and  foreign  oil  possibilities,  which  were  concluded 
to-day,  contained  much  that  is  of  vital  interest  to 
the  automotive  industry.  It  is  a  well-recognized  fact 
that  the  intensive  development  of  automotive  trans- 
portation is  largely  dependent  upon  an  adequate  sup- 
ply of  cheap  liquid  fuel.  Without  such  a  supply  in 
this  country,  the  use  of  all  automotive  apparatus 
would  have  been  greatly  restricted,  as  it  has  been  to 
date  in  nearly  all  countries  except  the  United  States 
and  Canada.  Consequently  the  prospect  of  oil  devel- 
opments in  South  and  Central  America  seems  certain 
to  help  mightily  the  automotive  market  there. 

Beyond  this,  and  perhaps  of  greater  importance  to 
the  industry,  is  the  prospect  that  a  supply  of  oil  from 
countries  to  the  south  of  our  own,  and  including 
Mexico,  which  has  recently  supplied  nearly  one- 
quarter  of  our  domestic  oil  requirements,  will  in  time 
produce  oil  in  sufficient  quantities  to  materially  aug- 
ment our  present  domestic  production.  The  cloud 
■on  the  horizon  is  the  probability  that  the  most  won- 
derful oil  deposit  the  world  has  ever  seen,  that  known 
as  the  Southern  Mexican  Field  in  the  vicinity  of  Tux- 
pam,  will  soon  cease  to  produce  oil  in  considerable 


quantities,  a  large  percentage  of  the  pools  in  this  field 
having  already  gone  to  salt  water.  This,  of  course, 
does  not  mean  that  Mexico  will  not  still  contribute 
great  quantities  of  oil  to  the  supply  which  this  coun- 
try and  the  world  require,  but  the  indications  are  that 
Mexico  will  fail  to  produce,  at  least  for  a  period  of 
uncertain  length  during  which  new  Mexican  fields 
are  developed,  anything  like  the  proportion  of  the 
world's  supply  of  oil  which  it  has  produced  for  the 
past  few  years. 

In  opening  the  symposium,  Ralph  Arnold,  the  chair- 
man, stated  that  the  aims  of  that  session  included : 

1 — The  recording  of  as  accurate  an  appraisal  of 
the  oil  possibilities  of  the  various  countries  as  is 
possible,  with  information  as  to  the  immediate  avail- 
ability of  their  supply. 

2 — The  furtherance  of  the  efforts  of  the  industn- 
in  securing  governmental  assistance  in  foreign  oil 
development:  (a)  along  the  lines  of  a  modification 
of  our  domestic  oil  policy,  so  that  we  can  go  to  foreign 
countries  and  consistently  ask  fair  treatment  as  to 
royalties  and  bonuses,  and  (b)  by  a  closer  co-opera- 
tion between  the  State  and  Commerce  departments 
and  the  oil  industry. . 

3 — The  calling  of  attention  to  the  unjustifiably 
drastic  action  of  the  price-fixing  group  of  the  oil  in- 


\ 


448 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


February  23,  1922 


dustry  during  the  last  year  or  so,  with  ihe  hopB  that 
it  will  use  gentler  methods  in  the  future. 

Continuing,  Arnold  said  in  part,  "None  of  these 
subjects  is  new,  and  some  of  them  have  been  up  for 
discussion  before  various  organizations  for  years.  Our 
justiiication  for  again  bringing  them  forward  is  the  hope 
that  industry,  the  Government  and  the  people  who  shape 
the  destinies  of  this  country  of  ours  may  some  time, 
somehow  realize  their  importance  and  take  effective  con- 
structive action. 

"It  is  a  source  of  great  satisfaction  to  many  of  us 
here  that  the  American  oil  industry  has  been  awakened 
to  a  realization  that  the  crude  oil  resources  of  the  United 
States  are  not  inexhaustible;  that  our  crude  oil  should 
not  be  wasted,  but  should  be  conserved  and  used  only 
for  those  purposes  for  which  it  alone  is  adapted;  that 
every  energy  should  be  bent  to  improve  our  methods 
of  refining,  so  that  greater  and  greater  percentages  of 
gasoline,  lubricants  and  other  more  desirable  and  valu- 
able compounds  may  be  made  from  the  crude  oil,  rather 
than  dissipated  as  fuel. 

"Walter  Teagle  has  endeavored  to  show  by  statistics 
that  the  foreign  imports  of  oil  (meaning  Mexican  oil) 
have  little  effect  on  the  price  of  our  light  domestic 
crude,  Mr.  Teagle's  case  is  greatly  weakened  by  the 
fact  that  the  price-fixers  knocked  70  per  cent  from  the 
price  of  mid-continent  crude  when  the  great  glut  of 
Mexican  oil  loomed  last  winter  as  a  menace  to  our  do- 
mestic industry,  but  began  raising  the  price  again  imme- 
diately it  dawned  en  the  fixers  that  most  of  the  proved 
Mexican  fields  were  doomed  to  speedy  exhaustion.  This 
erratic  manipulation  of  the  price  caused  the  ruination 
of  many  small  operators  and  independents  with  a  cor- 
responding advantage  to  the  stronger  oil  companies. 

"Again  referring  to  Mexico,  may  we  not  say  that  the 
oil  industry  there  is  'between  the  devil  and  the  deep  blue 
sea' — meaning,  of  course,  the  tax  problems  on  one  side 
and  salt  water  on  the  other?  Unfortunately,  the  predic- 
tions made  from  this  platform  just  a  year  ago  have 
proved  all  too  true." 

The  Oil  Reserve  of  the  United  States 

Following  the  introductory  remarks  of  the  chairman, 
Dr.  David  White,  Chief  Geologist  of  the  United  States 
Geological  Survey,  presented  a  paper  on  the  oil  reserves 
of  the  United  States,  in  which  he  gave  in  considerable 
detail  the  results  of  the  survey  recently  completed  by 
the  Survey  in  co-operation  with  the  American  Association 
of  Petroleum  Geologists.  A  brief  summary  of  this  esti- 
mate of  reserves  was  given  in  Joseph  E.  Pogue's  article  on 
the  Trend  of  the  Petroleum  Industry  in  1921,  which  was 
printed  in  last  week's  issue  of  Automotive  Industries. 
Some  of  the  important  points  brought  out  by  Doctor 
White  are  given  below: 

A  review  of  the  producing,  probable  and  possible  oil- 
bearing  regions  in  the  United  States  has  resulted  in  an 
inventory  estimate  that  9,000,000,000  barrels  of  oil  recov- 
erable by  methods  now  in  use  remained  in  the  ground 
in  this  country  Jan.  1,  1922. 

Unlike  our  reserves  of  coal,  iron  and  copper,  which 
are  so  large  that  apprehension  of  their  early  exhaustion 
is  not  justified,  the  oil  reserves  of  the  country,  as  the 
public  has  frequently  been  warned,  appear  adequate  to 
supply  the  demand  for  only  a  limited  number  of  years. 
The  annual  production  of  the  country  is  now  almost  half 
a  billion  barrels,  but  the  annual  consumption,  already 
well  beyond  the  half-billion  mark,  is  still  growing.  For 
some  years  we  have  had  to  import  oil,  and,  with  the 
growth  in  demand,  our  dependence  on  foreign  oil  has 
become  steadily  greater,  in  spite  of  our  own  increase  in 
output.     It  is,  therefore,  evident  that  the  people  of  the 


United  States  should  be  informed  as  fully  as  possible  as 
to  the  reserves  now  left  in  this  country,  for  without  such 
information  we  cannot  appraise  our  probable  dependence 
upon  foreign  supplies  of  oil,  on  the  expanding  use  of 
which  so  much  of  modern  civilization  depends. 

How  U.  S.  Reserves  Are  Calculated 

Fortunately,  estimates  of  our  oil  reserves  can  be  made 
with  far  greater  completeness  and  accuracy  than  ever 
before.  During  the  last  eight  years  a  large  part  of  the 
territory  in  the  United  States  that  may  possibly  contain 
oil  has  been  studied  in  great  detail  by  oil  geologists; 
wildcatting  has  spread  through  "prospective"  into  many 
regions  of  "possible"  and  locally  even  into  regions  of 
"impossible"  territory;  old  fields  have  been  definitely 
outlined  and  new  ones  discovered,  and,  finally,  improve- 
ment in  methods  and  special  training  in  the  calculation 
of  oil  reserves  and  of  the  depletion  of  oil  properties  have 
been  developed  to  meet  the  requirements  of  the  tax  laws. 
Many  oil  companies  also  furnished  confidential  data  for 
use  in  the  preparation  of  estimates. 

The  calculations  of  the  oil  reserves  in  the  proved  and 
discovered  fields  are  reasonably  reliable,  and  those  for 
regions  regarded  by  the  geologists  as  embracing  "prob- 
able" future  oil  fields  are  based  on  all  the  available 
data  and  are  entitled  to  high  respect,  but  the  committee 
wishes  it  most  clearly  understood  that  the  estimates  of 
oil  in  "possible"  territory  are  absolutely  speculative 
and  hazardous  and  that,  although  they  represent  the  best 
judgment  of  the  geologists,  they  nevertheless  may  be, 
at  least  in  part,  wildly  erroneous.  The  questions  in- 
volved are  not  only  how  much  a  particular  doubtful 
region  will  yield,  but  whether  it  will  furnish  any  oil 
whatever.  On  the  whole,  the  estimates  are  undoubtedly 
the  best  that  have  ever  been  made  for  the  United  States, 
and  better  than  have  hitherto  been  prepared  for  any 
oil  country  or  district  of  the  world. 

Of  the  total  estimated  oil  reserves  of  the  United  States, 
amounting  in  round  numbers  to  9,000,000,000  barrels, 
5,000,000,000  barrels  may  be  classified  as  oil  in  sight 
and  4,000,000,000  barrels  as  prospective  and  possible. 
Rather  more  than  4,000,000,000  barrels  should  be  as- 
signed to  the  heavy-oil  group.  These  oils  will  be  recov- 
ered mainly  in  the  Pacific  Coast,  Rocky  Mountain  and 
Gulf  states.  The  contents  of  the  Lima-Indiana  region, 
which  yields  oil  of  a  distinctive  type,  are  estimated  at 
40,000,000  barrels.  In  general,  the  so-called  paraffin 
oils  of  moderate  and  high  grade,  as  contrasted  with  the 
heavier  oils,  amount  in  all  to  about  5,000,000,000  barrels. 
The  estimated  reserves  of  high-grade  oils  of  the  Appa- 
lachian States  are  about  725,000,000  barrels. 

Inadequacy  of  Domestic  Reserve 

The  estimated  reserves  are  enough  to  satisfy  the  pres- 
ent requirements  of  the  United  States  for  only  20  years, 
if  the  oil  could  be  taken  out  of  the  ground  as  fast  as 
it  is  wanted.  Should  these  estimates  fall  even  so  much 
as  2,000,000,000  barrels  short  of  the  actual  recovery, 
that  error  of  22  per  cent  would  be  equivalent  to  but 
4  years'  supply,  a  relatively  short  extension  of  life. 
However,  the  committee  expressly  decries  the  too  fre- 
quent assumption  that  inasmuch  as  the  estimated  re- 
serves appear  to  be  sufficient  to  meet  the  needs  of  the 
country  at  the  present  rate  of  consumption  for  20  years, 
therefore  the  reserves  will  be  exhausted  at  the  end  of 
that  time  or,  at  most,  a  few  years  later.  This  assumption 
is  absolutely  misleading,  for  the  oil  pools  will  not  all 
be  found  within  that  length  of  time,  drilling  will  be 
spread  over  many  years,  as  the  pools  are  found,  and 
the  wells  cannot  be  pumped  dry  so  quickly.  Individual 
wells  will  yield  oil  for  more  than  a  quarter  of  a  century, 


/ 


February  2S,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


449 


and  some  of  the  wells  will  not  have  been  drilled  in  1950. 
In  short,  the  oil  cannot  all  be  discovered,  much  less  taken 
from  the  earth,  in  20  years. 

Our  Dependence  on  Foreign  Oil 

The  United  States  is  already  absolutely  dependent  on 
foreign  countries  to  eke  out  her  own  production,  and  if 
the  foreign  oil  can  be  procured,  this  dependence  is  sure 
to  grow  greater  and  greater  as  our  own  fields  wane,  ex- 
cept as  artificial  petroleum  may  be  produced  by  the  dis- 
tillation of  oil  shales  and  coals,  or  some  substitute  for 
petroleum  may  be  discovered. 

All  the  estimates  except  those  for  one  region,  noted 
below,  include  only  the  oil  recoverable  from  the  ground 
by  present  methods,  but  it  is  practically  certain  that 
the  percentage  of  oil  to  be  recovered  from  the  American 
oil  fields  will  be  vastly  increased  by  the  application  of 
new  and  improved  methods  of  recovery.  At  present,  how- 
ever, this  phase  of  production  may  be  regarded  as  in 
the  experimental  stage.  Little  has  been  definitely  deter- 
mined as  to  the  applicability  of  "air  pressure,"  "water 
drive,"  "gas  pressure,"  "vacuum  extraction"  and  other 
new  methods  to  different  regions,  with  their  variation 
in  conditions,  or  to  the  increase  in  production  to  be 
counted  on  from  the  use  of  these  methods.  The  commit- 
tee, therefore,  feels  that  at  present  any  estimates  of  such 
possible  addition^  recoveries  would  probably  contain 
errors  enormously  greater  than  those  inherent  in  the 
estimates  made  on  the  basis  of  methods  now  in  use.  In 
only  one  region  are  the  geologic  conditions  so  well  known 
and  the  experience  with  improved  methods  on  a  commer- 
cial basis  so  extensive  and  so  long  continued  as  to  justify 
the  formulation  of  estimates  based  on  the  results  ob- 
tained. This  is  the  region  in  northwestern  Pennsylvania 
and  southwestern  New  York,  where  the  "water  drive" 
is  now  employed  to  obtain  oil  from  the  Bradford  sand, 
which  was  supposed  to  be  largely  exhausted.  Under  the 
peculiar  conditions  there  the  use  of  this  method  will 
result  in  the  recovery  of  a  large  quantity  of  oil  that 
cannot  be  recovered  by  ordinary  methods  of  production. 
Allowance  for  the  additional  oil  thus  recovered  has, 
therefore,  been  made  in  the  estimates.  It  has  already 
been  found,  however,  that  this  method  is  not  applicable 
to  some  other  districts,  and  accordingly  no  allowance 
has  been  made  for  possible  additional  recovery  through 
its  use  where  its  suitability  to  the  local  conditions  has 
not  been  actually  demonstrated. 

In  the  light  of  these  estimates  as  to  the  extent  of 
our  supplies  of  natural  petroleum,  the  joint  committee 
points  out  the  stern  obligation  of  the  citizen,  the  pro- 
ducer and  the  GrOvernment  to  give  most  serious  study 
to  the  more  complete  extraction  of  the  oil  from  the 
ground,  as  well  as  to  the  avoidance  of  waste,  either 
through  direct  losses  or  through  misuse  of  crude  oil 
or  its  products. 

The  Mexican  Situation 

The  paper  of  V.  R.  Garfias,  which  followed  that  by 
David  White,  dealt  at  length  with  the  oil  situation  in 
Mexico  and  testified  to  the  fact  that  the  last  of  the  pro- 
ducing pools  in  the  great  Southern  Field,  pools  which 
to-day  are  producing  about  two-thirds  of  the  total  Mexi- 
can output,  will  in  all  probability  run  to  salt  water  in 
about  three  to  five  months,  thus  taking  from  our  domestic 
market,  almost  over  night  as  it  were,  some  10  to  15  per 
cent  of  its  supply  of  crude.  This  prospect,  of  course, 
makes  it  exceedingly  important  that  every  effort  be  made 
to  supplement  our  domestic  supply  from  other  foreign 
sources,  and  it  was  largely  because  of  this  that  the 
meeting'  was  held. 

There  are  few  who  doubt  that  large  supplies  of  oil 


will  still  be  brought  to  the  surface  in  Mexico,  but  the 
possibilities  of  finding  another  field  which  will  be  such 
a  phenomenal  producer  as  that  which  has  now  largely 
gone  to  salt  water  is  extremely  remote,  and  even  if  such 
a  field  be  found  it  will  require  years  for  its  development. 
It  appeared  from  Garfias'  paper  that  there  are  excellent 
possibilities  of  further  discoveries  of  oil  in  Mexico,  but, 
as  David  White  pointed  out,  these  fields  are  quite  likely 
to  be  more  like  the  average  field  in  this  country  in  which 
the  yield  per  well  is  usually  relatively  small,  so  that 
much  time  is  consumed  in  drilling,  even  when  the  field 
has  been  discovered  and  is  in  a  relatively  accessible 
location,  as  the  Mexican  fields  of  the  future  are  not 
apt  to  be. 

Estimates  of  Reserves  Are  Speculative 

In  the  case  of  Mexico,  as  with  practically  all  other 
countries,  except  the  United  States,  and  even  to  some 
extent  with  our  own  country,  there  is  a  considerable  ele- 
ment of  speculation  in  figures  given  in  connection  with 
oil  reserves.  This  is  due  in  part  to  the  fact  that  such 
estimates  are  dependent  to  a  very  large  extent  upon 
careful  geological  investigations  which,  in  the  case  of 
the  South  and  Central  American  countries,  have  been 
mad'e  only  in  limited  areas,  if  at  all.  For  this  and 
other  reasons  it  is  largely  guesswork  to  attempt  to  give 
figures  for  the  oil  reserve  of  these  countries.  It  is  a 
well-known  fact,  however,  that  the  geological  formation 
and  some  other  surface  indications,  in  respect  to  Mexico, 
indicate  that  much  oil  will  still  be  found  there,  although 
the  time  required  for  its  development  will  be,  as  pointed 
out  above,  very  considerable,  owing  to  the  inaccessibility 
of  the  potential  supplies  and  the  fact  that  much  time  is 
required  for  drilling  operations,  the  construction  of  pipe 
lines  and  the  development  of  other  transportation  facili- 
ties, even  after  oil  in  commercial  quantities  has  been 
definitely  located. 

The  sharp  decline  in  Mexican  production  which  is  ex- 
pected to  occur  by  or  before  the  middle  of  this  year  is 
practically  certain  to  be  reflected  in  the  American  market 
conditions,  even  though  such  an  occurrence  has  already 
been  discounted  to  a  considerable  extent. 

Mexico  produced  in  1921  approximately  200,000,000 
barrels,  of  which  about  86  per  cent  were  exported,  the  bulk 
of  this  export,  or  about  73  per  cent,  was  brought  into  the 
United  States. 

Owing  to  the  enormous  production  of  the  two  or  three 
remaining  pools  in  the  Southern  Mexican  field,  Mexican 
production  for  the  present  year  is  continuing  at  a  high 
rate.  It  was  pointed  out  by  Garfias  that  efforts  tre  now 
being  made  to  open  new  pools  in  the  southern  field,  but 
Arnold  stated  that  such  developments  are  apt  to  decrease 
rather  than  increase  the  time  which  will  elapse  before  the 
southern  field  is  exhausted,  since  the  various  pools  are 
operated  on  a  competitive  basis  and  are  thought  to  tap 
the  same  general  reservoir. 

Canadian  Oil  Possibilities 

The  situation  with  respect  to  oil  production  in  Canada 
was  covered  in  a  brief  paper  by  Chairman  Arnold,  who 
stated  that  the  figures  given  are  of  a  decidedly  speculative 
nature,  being  based  upon  the  assumption  that  the  Canadian 
fields  may  be  expected  to  produce  in  quantities  approxi- 
mately the  same  as  those  produced  in  American  fields  in 
which  the  territory  is  of  a  similar  geologic  formation. 

Arnold  stated  that  there  are  now  two  areas  in  which 
oil  is  produced  in  Canada.  The  first  is  located  in  Southern 
Ontario  and  produces  in  the  neighborhood  of  200,000 
barrels  annually.  The  other  producing  district  is  in  the 
southern  part  of  the  Province  of  Alberta,  which  is  in 
reality  a  continuation  of  the  Montana  oil  fields  in  this 
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country.  This  district  has  only  a  few  wells,  which  have 
produced  about  12,000  barrels  of  oil  annually  for  the  last 
five  years.  The  chief  hope  of  Canada,  however,  lies  in  the 
reserves  of  the  western  provinces,  including  in  particular 
Alberta  and  British  Columbia,  but  since  these  reserves 
cannot  be  accurately  estimated  from  the  relatively  meager 
information  available  at  the  present  time  Mr.  Arnold  re- 
quested that  the  figures  he  gave  be  not  quoted. 

In  discussion  of  Arnold's  remarks  one  of  the  speakers 
who  had  had  considerable  experience  in  Canadian  fields 
brought  out  the  fact  that  investigations  to  date  indicate 
the  presence  of  oil  over  an  area  of  some  300  miles  wide 
from  east  to  west  and  extending  northward  from  the 
American  border  practically  to  the  Arctic  circle.  The  pos- 
sible production  from  this  area  cannot  be  even  roughly 
estimated  owing  to  the  fact  that  only  extremely  small  por- 
tions have  been  drilled.  It  is  probable,  however,  that 
Canadian  reserves  are  large  as  compared  to  most  other 
American  countries  except  the  United  States,  although 
even  approximate  information  in  respect  to  reserves  is 
not  available  for  many  areas  in  Central  and  South  America 
which  are  thought  to  have  potential  possibilities. 

West  Indies  and  Central  America 

Papers  on  the  possibility  of  oil  production  in  the  West 
Indies  and  Central  America  (Mexico  and  Trinidad  ex- 
cluded) prepared  by  A.  H.  Redfield  were  read  by  others 
in  the  absence  of  the  author.  These  had  to  do  largely 
with  the  geological  formations  supposed  to  contain 
petroleum  deposits,  since  little  if  any  production  of 
petroleum  is  now  obtained  from  these  regions.  Oil  is 
thought  to  exist  in  relatively  negligible  quantities  in  Cuba, 
but  the  prospects  for  development  there  are  remote.  Some 
wells  have  been  drilled  in  Santa  Domingo  and  Hayti,  but 
none  of  these  have  reached  any  considerable  depth  and  do 
not  show  any  great  possibilities,  although  small  quantities 
of  oil  have  been  obtained. 

Concerning  Central  America,  it  is  impossible  to  give 
even  the  roughest  approximation.  Guatemala  and  British 
Honduras  are  thought  to  contain  petroleum  deposits,  while 
Costa  Rica  and  Panama  include  certain  territory  from 
which  more  or  less  oil  may  be  obtained  at  some  future 
time.  The  tropical  conditions  which  exist  in  these  regions, 
however,  render  prospecting  difficult  and  enormous  ex- 
penditure of  capital  will  be  required  to  develop  oil  fields 
and  transport  the  crude  product  to  the  seaboard  even  when 
oil  has  been  found  to  exist  in  commercially  available 
quantities. 

There  was  considerable  discussion  as  to  the  likelihood 
of  oil  production  in  quantity  in  Colombia,  which  is  con- 
sidered by  some  to  have  great  possibilities.  This  is  due 
in  part  to  the  fact  that  oil  seepages  occur  over  a  consider- 
able area.  While  this  no  doubt  indicates  a  certain  oil  re- 
serve, some  speakers  took  the  vie  -  that  the  seepages  had 
resulted  in  the  loss  of  considerable  oil  which  might  other- 
wise be  recovered  by  the  drill.  Others  considered  that 
Colombia  is  one  of  the  greatest  potential  oil  producing 
countries  of  the  world,  although  the  problems  of  production 
and  transportation,  and  the  present  prohibitive  laws  in 
reference  to  development,  are  serious  handicaps.  One 
speaker  stated  that  the  Standard  Oil  Co.  has  built  a  rail- 
road into  one  oil  promising  section  and  shipped  enormous 
quantities  of  material  for  use  in  develorment  work. 

Venezuela  and  the  Guianas 

Ralph  Arnold  and  B.  Bryan  presented  a  brief  paper  out- 
lining the  possible  future  production  of  oil  in  Venezuela, 
which  is  thought  to  contain  some  of  the  most  extensive 
petroleum  deposits  in  South  America.  Enormous  tracts  of 
territory  are  believed  to  overlay  deposits  which  will  no 
doubt  in  time  be  developed,  but  the  cost  of  securing  oil 


from  most  of  this  territory  is  now  too  great  to  enable 
serious  competition  with  more  accessible  fields.  Quite  a 
number  of  wells  are  already  producing  oil,  both  in 
Venezuela  and  Trinidad,  but  the  total  production  is  in- 
significant as  compared  with  that  of  Mexico  and  the  United 
States.  The  authors  of  this  paper  stated  that  the  Guianas 
may  be  eliminated  from  consideration  at  the  present  time, 
although  detailed  geological  studies  in  the  future  may 
bring  to  light  the  existence  of  oil  in  commercially  recover- 
able quantities. 

Other  papers  dealing  with  oil  possibilities  in  Bolivia, 
Brazil,  Argentina  and  Chile  were  scheduled  for  presenta- 
tion at  a  session  held  too  late  for  a  report  to  be  here  given. 

Future  Demands  for  Petroleum  in  U.  S.  A. 

Joseph  E.  Pogue,  at  a  session  devoted  to  a  Symposium 
on  Petroleum  and  Gas,  presented  a  paper  entitled.  Future 
Demands  on  the  Oil  Industry  of  the  United  States,  in 
which  he  uses  the  same  method  of  predicting  the  future 
demand  for  gasoline  developed  and  used  by  R.  B.  Prescott, 
of  the  Class  Journal  Co.,  in  an  article  on  the  future  growth 
in  the  use  of  passenger  cars  in  the  United  States  which 
appeared  in  Automotive  Industries  for  Nov.  17,  1921. 
The  following  conclusions  are  taken  from  Pogue's  paper : 

1.  The  demand  for  crude  petroleum  for  the  next  ten 
years  will  be  determined  by  the  growth  of  automotive 
transportation  and  the  motor-fuel  requirements  resulting 
therefrom.  -^ 

2.  Future  consumption  of  crude  petroleum  and  its  prod- 
ucts may  be  estimated  by  methods  of  empiric  projection, 
and  the  results  attained  by  such  methods  are  given,  but 
such  methods  are  not  regarded  as  satisfactory. 

3.  Two  rational  methods  of  forecasting  the  demand  for 
gasoline  are  described  and  applied,  and  a  method  involv- 
ing the  principle  of  diminishing  returns  is  advanced  as  the 
most  satisfactory  approach  to  the  problem. 

4.  By  means  of  the  method  involving  the  principle  of 
diminishing  returns,  the  domestic  demand  for  gasoline  is 
estimated  to  be  6800  million  gallons  in  1925  and  8300 
million  gallons  in  1930. 

5.  The  ratio  between  the  quantity  of  crude  petroleum 
consumed  and  the  quantity  of  gasoline  produced  is  empiri- 
cally projected  by  fitting  a  straight  line  to  the  data  by  the 
method  of  least  squares,  and  according  to  this  method  27.7 
per  cent  of  our  crude  petroleum  consumption  will  be  con- 
verted into  motor  fuel  service  in  1925  and  33.9  per  cent  in 
1930,  as  contrasted  with  a  percentage  of  19.9  for  1920. 
This  projection  is  subject  to  a  greater  probable  error  than 
the  estimate  of  gasoline  requirements. 

6.  Combining  the  results  mentioned  in  the  two  preced- 
ing paragraphs;  the  estimated  demands  for  gasoline  in 
1925  and  1930  are  converted  into  demands  for  crude 
petroleum.  The  results  attained  indicate  that  585  million 
barrels  of  crude  petroleum  will  be  sufficient  to  support 
automotive  transportation  in  1925  and  580  million  barrels 
will  be  sufficient  for  1930,  on  the  basis  of  a  continuation 
of  recent  progress  in  technology. 

7.  The  .esults  attained  are  subject  to  more  accurate 
determination  on  the  further  development  of  the  methods 
followed,  but  the  present  results  are  advanced  as  having 
sufficient  probability  to  be  of  practical  value  as  a  basis 
of  present  planning. 


ACCORDING  to  German  patent  No.  314,175,  purifi- 
cation of  used  oil  is  effected  by  producing  a  syrup-like 
solution  of  glycerine  pitch  (a  by-product  of  glycerine  pro- 
duction) and  water  (4:  1)  and  mixing  100  parts  of  the 
used  oil  with  five  parts  of  the  solution  and  ten  parts  of 
water.  Upon  boiling  this  mixture,  a  sort  of  milk  is  pro- 
duced, on  top  of  which  the  purified  oil  separates  out 
while  impurities  and  water  sink  to  the  bottom. 
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Tractor  Show  Marked  by  New  Designs 

Many  new  engineering  features  were  presented  at  the  tractor  show.  Ac- 
tivity in  creeper  tractor  construction.  Road  building  and  maintenance 
tractors  are  prominent.  Corn  beh  and  grain  beh  tractor  requirements 
contrasted.  New  machines  and  parts  described  in  this  analysis  of  recent 
tractor  show.    Tractor  session  of  S.  A.  E.  develops  interesting  discussion. 

By  P.  M.  Heldt 


IF  this  year's  tractor  show  was  not  a  striking  success 
from  the  standpoints  of  representativeness  and  at- 
tendance, it  at  least  offered  a  considerable  percentage 
of  new  designs.  Most  of  these  designs  were  the  prod- 
ucts of  new  firms.  Older  firms  with  an  established  busi- 
ness could  perhaps  afford  to  ignore  the  show,  in  view 
of  the  low  ebb  in  the  buying  power  of  the  farming  com- 
munity, but  firms  just  entering  the  industry  could  not 
afford  to  miss  the  best  opportunity  of  the  year  to  bring 
their  products  before  the  public. 

Considering  the  relative  number  of  creeper  type  trac- 
tors on  the  market  and  the  number  sold  in  the  course  of 
a  year,  this  branch  of  the  industry  was  better  repre- 
sented than  the  wheeled  tractor  branch.  Creeper  type 
tractors  exhibited  included  the  Holt,  Best,  Monarch,  Cle- 
trac,  Bear,  Bates,  Henneuse  and  Avery.  These  machines, 
at  least  the  heavier  models  among  them,  are  largely  used 
for  road  building,  a  line  of  work  in  which  there  is  a 
great  deal  of  activity  just  now.  The  use  of  creeper 
tractors  in  road  construction  and  road  grading  was 
played  up  in  the  moving  picture  exhibits  connected  with 
the  show  and  was  also  emphasized  during  the  road  con- 
struction session  of  the  S.  A.  E.  Another  field  in  which 
the  creeper  type  of  tractor  is  extensively  used  is  that 
of  snow  removal,  and  a  somewhat  novel  type  of  snow 
plow  was  shown  on  the  stand  of  the  Monarch  Tractor 
Company.  The  tractor  was  a  quite  large  one  and  was 
fitted  in  front  with  a  snow  plow  having  the  appearance 
of  the  prow  of  a  battleship.  This  was  of  slightly  greater 
width  than  the  tractor  itself.  In  addition  to  this  plow 
the  tractor  carried  wings  on  both  sides,  which  could  be 
either  swung  out  to  form  extensions  of  the  two  sides  of 
the  regular  plow,  thus  clearing  a  path  through  the  snow 
18  ft.  in  width,  or  else  could  be  drawn  in  close  to  the 
tractor  so  as  to  be  ineffective.  The  idea  is  to  use  the 
wings  in  newly  fallen,  light  snow  and  the  plow  alone  in 
packed  and  frozen  snow. 

Few  Motor  Cultivators 

There  was  an  almost  total  absence  of  the  motor  culti- 
vators which  have  been  such  a  conspicuous  feature  of 
recent  tractor  shows.  This  may  be  partly  accounted 
for  by  the  fact  that  the  show  was  held  in  a  center  of 
the  grain  belt,  where  row  crops  are  not  raised  to  any 
great  extent.  On  the  other  hand,  there  were  two  repre- 
sentatives of  what  may  be  regarded  as  a  new  type — a 
machine  primarily  designed  for  cultivating,  but  which 
can  also  be  used  for  plowing.  The  two  machines  re- 
ferred to  are  the  Cletrac  Model  F  and  the  Barrett  Cultor. 
The  field  which  these  small  tractors  are  to  serve  was 
discussed  in  a  paper  by  G.  D.  Jones,  engineer  of  the 
Cleveland    Tractor    Co.,    read    at    the    technical    session 


of  the  S.  A.  E.  meeting.  Mr.  Jones  pointed  out  that  the 
big  volume  of  sales  must  come  from  the  small  farms, 
those  between  50  and  200  acres.  In  the  corn  belt  the 
average  farm  contains  only  about  150  acres,  and  the 
farms  in  the  East  are  still  smaller.  These  are  diversi- 
fied crop  areas;  in  the  corn  belt,  for  instance,  the  farmer 
always  grows  some  grain,  as  well  as  potatoes  and  hay. 
This  means  that  he  must  use  many  types  of  implement. 
Mr.  Jones  pointed  out  that  this  situation — the  small  size 
of  the  average  farm  combined  with  the  great  variety  of 
implements  required — made  it  necessary  for  the  tractor 
manufacturer  to  thoroughly  study  the  implement  prob- 
lem. Farmers  must  not  be  overburdened  financially  with 
the  purchase  of  implements,  and  Mr.  Jones  expressed 
the  view  that  the  tractor  makers  would  have  to  produce 
the  implements  to  go  with  their  tractors  themselves, 
which  his  firm  has  already  started  to  do. 

Multi-Purpose  Machines 

A  somewhat  similar  argument  is  advanced  by  the 
Barrett  company,  which  also  realizes  that  the  necessity  of 
buying  a  long  list  of  expensive  implements  is  likely  to 
be  a  great  deterrent  to  the  would-be  purchaser  of  a  trac- 
tor. Barrett's  solution  of  the  problem,  however,  is  not 
to  go  into  the  implement  business  himself,  but  to  make 
use  of  the  implements  already  on  the  farm.  His  Cultor 
is  designed  to  fit  the  2-horse  plow  found  on  practically 
every  farm,  and  it  also  fits  the  ordinary  horse  cultivator. 

In  the  discussion  at  the  S.  A.  E.  meeting  some  of  the 
speakers  took  a  long  range  view  of  tractor  development, 
while  others  limited  the  bearing  of  their  remarks  to  the 
possibilities  and  probabilities  of  the  immediate  future. 
One  speaker,  for  instance,  mentioned  that  there  were 
other  more  efl^cient  methods  of  loosening  the  soil  and 
preparing  it  for  the  seed  than  the  moldboard  type  of 
plow;  this  implement,  he  claimed,  was  designed  to  fit 
the  horse,  a  draft  animal,  which  could  do  mechanical 
work  most  efficiently  when  pulling  in  a  straight  line. 
There  were  other  examples  in  tractor  work  where  we  did 
not  take  full  advantage  of  the  possibilities  of  our  power 
source.  In  grass  mowing  and  in  grain  harvesting,  for 
instance,  we  started  with  mechanical  power  transmitted 
by  a  revolving  shaft,  then  converted  this  into  a  straight- 
line  draft,  and  obtained  rotary  motion  for  the  operation 
of  the  sickles  by  the  use  of  bull  wheels  on  the  implement. 

This  line  of  argument  did  not  seem  to  meet  with  a 
sympathetic  reception,  however.  It  was  pointed  out 
that  there  had  been  tilling  machines  with  rotary  tools 
developed  in  the  past,  but  that  in  every  case  they  had 
proven  commercial  failures.  The  trouble  was  that  it  was 
too  difficult  to  get  the  farmer  to  give  up  his  accustomed 
method  of  doing  his  work. 
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Climax  tractor  engine  adapted  for  industrial  purposes 

On  the  other  hand,  the  idea  that  it  is  necessary  to  make 
the  tractor  a  machine  of  greater  utility  to  the  farmer, 
to  make  it  more  nearly  universal  in  its  applications,  is 
getting  possession  of  the  minds  of  tractor  men.  One  of 
the  speakers  at  the  S.  A.  E.  discussion  said  that  45  per 
cent  of  the  total  acreage  of  the  country  was  planted  to 
row  crops,  and  this  gave  a  good  idea  of  the  necessity  for 
multi-purpose  machines.  Our  present  conventional  trac- 
tor was  a  plowing  and  belt-work  machine,  and  while  it 
was  suitable  for  the  wheat  belt  it  did  not  meet  the  re- 
quirements of  diversified  farming.  So  long  as  we  failed 
to  develop  a  universal  machine  we  would  not  get  very 
far  in  motorizing  the  farm. 

Other  speakers  brought  out  the  fact  that  there  is  room 
for  both  types  of  machine — the  large  tractor  for  the 
bigger  farms  on  which  most  of  our  staple  grains  are  pro- 
duced and  the  small,  multi-purpose  machine  for  the 
smaller  farms  devoted  to  diversified  crops.  On  the  big 
grain  farms  a  single  purpose  tractor  is  required.  One 
of  the  engineers  taking  part  in  the  discussion  even  went 
so  far  as  to  say  that  there  is  a  decided  demand  for  a 
larger  unit  in  the  grain  belt — as  large  as  one  man  can 
handle.  This  argument  was  countered  by  the  other  side 
with  the  statement  that  farms  of  this  class  were  rela- 
tively few  in  number,  and  that  volume  sales  must  come 
from  the  small  farms. 

Contract  Plowing  on  the  Coast 

The  suggestion  was  made  that  if  plowing  constituted 
a  relatively  small  fraction  of  the  work  in  the  corn  belt 
and  in  the  East,  why  didn't  the  farmers  in  these  sections 
form  co-operative  organizations  which  could  buy  one 
large  tractor  each,  with  which  to  do  the  plowing  of  the 
community.  A  call  for  the  relation  of  any  experiences 
along  this  line  brought  no  response,  but  it  was  stated 
that  contract  plowing  enterprises  had  met  with  consider- 
able success  in  California. 

The  importance  of  the  correct  hitch  in  plowing  was 
emphasized  in  a  paper  read  at  the  meeting  by  Oliver  B. 
Zimmerman  of  the  International  Harvester  Co.'s  engi- 
neering department.  This  paper  was  of  an  analytical 
character  and  also  contained  the  results  of  a  good  deal 
of  experimental  work.  It  was  shown  that  the  plow  draft 
can  be  increased  by  as  much  as  25  per  cent  by  having 


the  drawbar  hitched  to  the  tractor  at  the  wrong  point. 
For  instance,  by  connecting  the  drawbar  too  far  to  the 
left,  the  plow  is  forced  against  the  land  slide  with  con- 
siderable force,  and  the  friction  is  greatly  increased. 
The  height  of  the  drawbar  hitch  is  of  equal  importance. 
Interviews  with  farmers  at  the  show  threw  a  number 
of  interesting  sidelights  on  the  present  agricultural  sit- 
uation. It  must  be  obvious  to  every  one  that  the  high 
prices  of  agricultural  products  during  the  five  years 
previous  to  1921  brought  great  wealth  to  the  agricul- 
tural community;  but  they  also  brought  an  inclination 
to  speculate.  The  same  as  in  the  stock  market  trading  is 
always  brisk  as  long  as  the  market  is  rising  to  higher 
levels,  so  people  were  tempted  to  buy  farms  or  rent 
farms,  almost  irrespective  of  the  prices  or  rents  asked, 
as  long  as  the  prices  of  farm  products  kept  on  soaring. 
During  those  years  many  of  the  older  farmers  retired, 
making  way  for  younger  men  who  thought  they  could  see 
a  long  period  of  prosperity  ahead  and  were  willing  to  as- 
sume the  risk  necessary  to  capitalize  the  situation  as 
they  saw  it.  "Land  hunger"  grew  so  strong  that  farm 
values  were  forced  up  to  three  or  four  times  the  figures 
quoted  for  the  same  land  only  a  decade  earlier,  and  in 
some  sections  the  bankers  refused  to  take  further  mort- 
gages on  farms  because  they  foresaw  that  when  the 
slump  came  the  security  would  not  protect  them  if  the 
loans  were  based  on  the  prices  then  paid. 

Reasons  for  Depression  in  Tractor  Market 

It  is  not  hard  to  see  why  many  of  the  people  who 
started  farming  during  the  inflation  period  should  have 
quickly  come  to  grief  when  deflation  set  in  and  the  prices 
brought  by  farm  products  slumped  abruptly.  The  sit- 
uation of  many  of  the  older  renters  is  probably  not  much 
better.  When  the  prices  of  farm  products  began  to 
tumble,  it  was  not  long  before  those  who  had  entered 
farming  under  the  conditions  outlined  were  financially 
embarrassed,  because  their  expenses  decreased  but  slow- 
ly or  not  at  all.  One  result  of  this  was  that  many  farm- 
ers were  compelled  to  sell  their  cattle  without  fattening 
them  and  sometimes  only  half  grown,  in  order  to  raise 
cash  that  was  badly  needed.  In  this  way  the  country's 
supply  of  livestock  has  been  materially  reduced,  and  the 
consequences  are  already  making  themselves  felt  in  in- 
creased prices  of  hogs  and  cattle.  The  prediction  was 
made  by  one  farmer  at  the  show  that  this  would  mark 
the  turning  point  in  the  economic  situation  of  the  farmer. 
Better  prices  will  be  paid  for  livestock  during  the  next 
few  years,  and,  besides,  as  it  will  be  necessary  to  feed 
much  corn,  etc.,  in  order  to  bring  back  the  country's 
stocks  of  hogs  and  cattle  to  their  normal  size,  the  out- 
look is  that  cereal  products,  too,  will  not  long  remain  at 
their  present  low  prices. 
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The  writer  has  been  informed  that  the  agricultural 
college  of  a  leading  Western  State  recently  made  a  re- 
port on  the  comparative  fuel  value  of  corn  and  coal,  on 
the  basis  of  the  ruling  prices,  and  in  this  the  conclusion 
was  reached  that  a  bushel  of  corn  would  yield  just  about 
as  much  heat  as  the  amount  of  coal  the  farmer  could 
buy  for  it.  The  comparison  was  made  some  time  ago 
when  corn  sold  in  that  state  at  less  than  20  cents  a 
bushel.  It  is  hardly  necessary  to  point  out  that  when 
coal  cannot  compete  with  corn  as  a  source  of  energj', 
gasoline  does  not  stand  very  much  chance. 

The  above  depicts  the  dark  side  of  the  present  situa- 
tion affecting  the  farm  tractor  industry.  Fortunately, 
there  is  also  a  bright  side.  As  pointed  out  by  one  tractor 
farmer  returning  from  the  show,  every  farmer's  boy  in 
the  country  between  the  ages  of  16  and  21  wants  his  dad 
to  get  a  tractor,  because  it  would  shorten  his  hours  of 
hard  work,  and  because  he  likes  to  tinker  with  machin- 
ery, particularly  power-driven  machinery.  The  older 
generation  of  farmers  are  conservative  and  cannot  be 
easily  induced  to  give  up  their  old  ways  of  doing  their 
work,  but  the  younger  generation,  who  are  growing  up 
in  daily  contact  with  gasoline  engines  and  automobiles, 
have  a  natural  bend  toward  the  tractor  and  will  give  it 
every  chance. 

Following  are  brief  descriptions  of  new  machines  ex- 
hibited at  the  show  and  notes  on  improvements  made  by 
manufacturers  who  continue  their  old  models. 

Bear  Creeper  Tractor 

Among  the  new  tractors  exhibited  was  the  25-35  hp. 
Bear,  a  creeper  type  manufactured  by  Bear  Tractors,  Inc. 
The  special  advantages  claimed  for  this  design  are  its  low 
weight  as  compared  with  other  creeper  tractors  of  similar 
capacity,  high  mechanical  efficiency,  compactness  and  ac- 
cessibility. The  net  weight  is  5500  lbs.,  and  the  weight 
in  operating  condition,  6000  lbs.,  which  results  in  a  ground 
pressure  of  from  3.5  to  3.9  lbs.  per  sq.  in.  An  efficiency  of 
75  per  cent  is  claimed,  that  is,  75  per  cent  of  the  engine 
brake  horse  power  is  available  in  drawbar  horse  power. 
The  compactness  may  be  judged  from  the  following  overall 
dimensions:  Length,  118  in,;  width,  60  in.;  height,  54  in. 
The  turning  radius  is  given  as  6  ft. 

An  interesting  feature  resides  in  the  track  and  roller 
construction.  The  weight  of  the  tractor  is  transferred  to 
the  track  by  means  of  three  rollers ;  these  rollers,  however, 
are  not  rigidly  held  on  the  track  frame,  as  is  usually  the 
case,  but  support  the  frame  through  the  intermediary  of 


Mechanical   parts  of  Bear  tractor 


Drive   gear  lubrication  of  Bear  creeper  tractor 

levers  and  coiled  springs.  This  results  in  a  more  or  less 
equal  distribution  of  the  pressure  on  the  track  as  well  as 
in  relieving  of  shocks  over  the  tractor.  At  the  forward 
end  the  track  frames  are  connected  through  double  coiled 
springs  to  a  cross  bar  pivoted  at  the  center  of  the  tractor 
frames. 

The  engine  is  a  Stearns  4%  x  61/2  in.,  operating  at  a 
governed  speed  of  975  r.p.m.  Engine  accessories  include 
a  Bosch  magneto  with  impulse  starter,  a  Stromberg  car- 
bureter. Simplex  governor  and  Spirex  radiator.  A  tank 
capacity  of  45  gal.  is  provided.  Through  a  Borg  &  Beck 
clutch  the  power  is  transmitted  to  the  2-speed  and  reverse 
sliding  gear  transmission  with  chrome  nickel  steel,  coarse 
pitch,  wide  faced  gears.  Each  track  is  controlled  individ- 
ually through  a  dry  multiple  disk  clutch  of  Bear  design. 
These  clutches  are  19  in.  in  diameter.  All  transmission 
mechanism  is  completely  inclosed  and  all  shafts  are 
mounted  on  ball  bearings,  to  which  is  ascribed  the  high 
mechanical  efficiency  claimed. 

Drop  forged  units  constitute  the  track.  They  are 
claimed  to  be  easily  detachable  and  they  run  dry  or  with- 
out lubrication.  Knife-edge,  drop  forged  grousers  are  at- 
tached for  road  work.  The  ground  contact  area  of  each 
track  measures  64  x  12  in.,  this  giving  the  unit  pressure 
previously  mentioned.  The  machine  is 
geared  for  speeds  of  2^^4  and  1^^  m.p.h. 
forward  and  1.2  m.p.h.  rever.je.  Steering 
is  effected  by  means  of  a  handwheel  which 
connects  to  the  track  clutches.  It  is 
claimed  that  a  very  light  effort  on  the 
wheel  suffices  to  control  the  machine.  A 
standard  belt  pulley  of  9  in.  diameter 
and  9  in.  face  is  mounted  on  the  rear  of 
the  transmission  case. 

Parrett  Combined  Tractor  and  Cultivator 

A  most  interesting  machine  is  the  new 
Cultor  of  the  Parrett  Tractor  Co.  It  is 
a  small  machine  designed  to  do  all  farm 
operations  with  implements  already  on  the 
farm;  that  is,  horse-drawn  implements. 
Several  conversion  features  are  embodied 
in  the  design.  Thus,  it  is  either  made 
with  a  high  ground  clearance  suitable  for 
cultivating  corn  when  quite  high,  or  as  a 
"low  down"  tractor  with  17  in.  clearance 
which  is  preferable  where  the  conditions 
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Parrett  Cultor 

of  the  work  do  not  require  any  greater  clearances.  This 
is  not  a  conversion  feature  in  the  sense  that  the  farmer 
can  change  the  machine  from  one  type  to  another,  but 
rather  in  the  sense  that  the  manufacturer  takes  the  same 
power  plant  and  frame  and  provides  it  either  with  arched 
axles  and  a  vertical  chain  drive  to  the  rear  wheels  for 
high  clearance,  or  with  straight  axles  and  an  internal 
gear  drive  to  the  rear  wheels.  The  "low  down"  type  is 
especially  suited  to  orchard  work. 

The  other  conversion  feature  referred  to  relates  to  the 
steering  mechanism.  Either  a  line  drive  can  be  used  or 
the  ordinary  wheel  steering  with  seat  directly  on  the 
tractor.  Both  the  line  drive  and  the  steering  post  with 
wheel  are  furnished  as  standard  equipment  and  can  be 
quickly  interchanged  in  accordance  with  the  type  of  im- 
plement used. 

The  machine  can  be  used  as  a  cultivator  for  corn  and 
I  other  row  crops  and  a  one-plow  tractor.  An  ordinary 
horse  cultivator  is  hitched  to  the  rear  of  the  transmission 
box.  There  is  also  furnished  as  regular  equipment  an  ad- 
justable drawbar  hitch  which  bolts  to  the  inner  ends  of  the 
stub  rear  axles  or  the  axle  spindles  on  the  high  clearance 
job  and  also  fastens  to  the  rear  of  the  transmission  hous- 
ing. This  adjustable  hitch  attachment  comprises  a  verti- 
cal bar  or  tube  on  which  the  hitch  clevis  can  be  moved  up 
and  down,  and  be  locked  at  any  height  by  a  set  screw. 

Has  Mar-Tan  Air-Cooled  Engine 

The  engine  is  a  two-cylinder  Vee  air-cooled  type  known 
as  the  Mar-Tan  engine,  a  product  of  the  Mar-Tan 
Motor  Mfg.  Co.  It  has  a  3%-in.  bore  and  a  ^Ys-in. 
stroke,  giving  it  just  under  70  cu.  in.  displace- 
ment. The  valves  are  located  in  the  d^'achable  cylinder 
heads  parallel  with  the  cylinder  axes.  The  heads  being  de- 
tachable, the  cylinder  castings,  which  are  provided  with 
deep  and  thin  cooling  flanges,  are  symmetrical  with  respect 
to  their  axes,  which  tends  toward  uniform  expansion  and 
contraction.  Cylinder  castings  as  well  as  heads  are  inter- 
changeable. The  cylinders  are  cast  of  semi-steel,  having 
a  Brinell  hardness  of  220  to  250,  and  the  heads  of  a  special 
grade  of  iron  known  as  Mayria  iron,  which  has  special  heat 
resisting  qualities. 

The  crankshaft  is  supported  on  three  ball  bearings  while 
another  bearing  is  used  on  the  crankpin.  Between  the  two 
ball  bearings  on  the  rear  main  crankshaft  bearing  is  lo- 
cated the  centrifugal  type  governor  which  connects  by  a 
simple  linkage  to  the  carbureter  throttle.  The  valves  are 
operated  through  push-rods  extending  up  the  front  of  the 
cylinders  from  a  cam  mechanism  inclosed  in  a  housing  at 
the  forward  side  of  the  crankcase. 


Fuel  is  carried  in  a  cylindrical  tank  mounted  on  strap 
iron  supports  between  the  engine  and  transmission.  Igni- 
tion is  by  a  magneto  mounted  on  a  pad  on  the  engine  and 
driven  by  a  train  of  spur  gears  from  the  crankshaft.  Cool- 
ing is  assisted  by  an  airplane  type  fan  mounted  midway 
between  the  two  cylinder  heads. 

A  three-plate  clutch  of  Parrett  design  is  combined  with 
the  engine.  The  central  driving  plate  is  secured  to  the 
flywheel  rim  and  the  two  driven  plates  to  a  spider  carried 
by  the  clutch  shaft,  which  latter  has  a  ball  bearing  pilot  on 
the  end  of  the  crankshaft.  The  clutch  is  ordinarily  held 
in  engagement  by  a  spring  but  can  be  disengaged  either  by 
a  lever  or  by  the  steering  lines.  The  ends  of  the  steering 
lines  fasten  to  levers  on  a  shaft  connected  through  a  lever 
and  link  mechanism  to  the  clutch  throwout  collar  and  the 
lines  pass  over  pulleys  at  the  ends  of  the  steering  lever, 
with  the  result  that  the  motion  of  the  hand  in  line  steering 
is  reduced  by  one  half  at  the  end  of  the  steering  lever  and 
only  very  little  pull  on  the  lines  is  required  for  steering. 
If  the  operator  pulls  fairly  hard  on  both  lines  the  anchor- 
ages of  the  steering  lines  are  pulled  forward  and  the 
clutch  is  thereby  disengaged.  A  certain  amount  of  slack 
is  provided  in  the  clutch  throwout  collar  so  that  the  ordin- 
ary pressure  on  the  steering  lever  does  not  cause  friction 
at  this  collar.  There  is  also  a  connection  between  the 
clutch  throwout  collar  and  the  throttle  valve  so  that  when- 
ever the  clutch  is  opened  the  engine  is  automatically  throt- 
tled down. 

Only  One  Forward  Speed 

Directly  above  the  rear  axle  is  located  the  transmission- 
case  which  is  really  a  reversing  gear  case,  as  only  one: 
forward  speed  and  one  reverse  are  provided.     Where  the; 
conditions  of  the  work  make  frequent  reversing  necessary 
an  extra  pair  of  lines  is  provided  for  reversing  in  connec- 
tion with  the  line  drive.     Otherwise  the  reversing  gear- 
is  controlled  by  a  lever  on  the  transmission  housing.     The 
tractor  is  geared  for  a  speed  of  2.6  m.p.h.     Changes  in. 
the  gear  speed  can  be  easily  made  by  interchanging  the 
bevel  gears  in  the  transmission  housing  or  in  the  high 
clearance  model  by  changing  sprocket  pinions.    The  trans-- 
mission  case  also  encloses  the  gearing  for  the  belt  pulley 
on  the  right  hand  side.     All  bearings  in  the  transmission 
are  ball  bearings. 

The  Cultor  has  a  bar  steel  frame  and  is  fitted  with- 
36  X  5  in.  rear  wheels  and  28  x  8  in.  front  wheels.  The 
rear  wheels  are  mounted  on  flexible  roller  bearings. 
Handy  tool  boxes  are  cast  on  the  tubular  extensions  of  the 
transmission  case  enclosing  the  sprocket  shafts.  While  ■ 
on  the  subject  of  tools  it  may  be  mentioned  that  the 
engine  is  so  designed  that  two  wrenches  will  fit  all  nuts 
and  bolt  heads. 

In  addition  to  the  uses  already  mentioned  the  Cultor 
is  adapted  for  pulling  disk  harrows,  mowing  machines,  a: 
6-ft.  grain  binder  and  a  corn  binder.  Its  clutch-controlled 
belt  pulley  makes  it  suitable  for  such  lighter  belt  jobs 
as  feed  grinding,  wood  sawing,  pumping  and  grain  elevat- 
ing. The  manufacturers  plan  to  furnish  cultivator  beams 
to  attach  directly  to  the  tractor.  It  is  claimed  that  the- 
machine  can  be  switched  from  one  implement  to  another 
in  less  time  than  it  takes  to  harness  a  team. 

Improvements  in  Parrett  Model  M 

A  number  of  improvements  have  recently  been  made  in 
the  Parrett  Model  M  which  is  fitted  with  a  Midwest 
engine  and  rated  at  16-28  hp.  It  is  now  equipped  with  a 
leather-lagged  belt  pulley  which  tends  to  prevent  belt  slip-- 
page.  The  radiator  is  now  set  cross-ways  of  the  frame 
and  is  provided  with  a  combination  of  shutters  for  con- 
trolling the  cooling  effect  in  winter.  The  fan  is  driven 
through  spiral  gears  and  a  short  belt  from  the  pump  shaft: 


0       %ry  23,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


455 


S7 


456 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Februx. 


A  (JO  \ 


\v 


Rear  view  of  London  tractor,  showing  details  of  plow- 
lifting   mechanism 

of  the  engine,  and  the  pump  is  now  gear  driven.  In  the 
cab  there  is  a  spring-supported  wooden  platform,  the 
object  of  which  is  to  take  some  of  the  jar  off  the  operator's 
feet  when  driving  over  hard  ground.  A  spring  seat  is 
provided  which  is  adjustable  fore  and  aft  and  also  up 
and  down  to  suit  drivers  of  different  size.  The  comfort 
of  this  seat  is  further  increased  by  supporting  it 
on  the  spring  platform  alluded  to.  A  spacious  sheet 
metal  tool  box  is  located  in  the  cab  platform  on  the  oppo- 
site side  from  the  seat.  The  sides  of  the  cab  are  provided 
with  inwardly  turned  flanges  to  provide  the  necessary 
stiffness,  and  these  sharp  flanges  were  apt  to  dig  into  the 
driver's  sides  when  he  leaned  against  the  cab.  To  obviate 
this  discomfort  filler  boards  are  now  provided  at  the  points 
in  question,  these  being  so  arranged  as  to  come  flush  with 
the  edge  of  the  flange. 

Changes  in  Old  Models 

The  Gray  drum  type  tractor  has  now  for  some  time 
been  fitted  with  the  new  design  of  Waukesha  engine.  The 
cone  clutch,  which  is  of  the  company's  own  manufacture, 
has  been  redesigned  and  is  now  operated  by  a  large  volute 
spring  without  adjustment.  This  clutch  can  be  removed 
from  the  tractor  without  disturbing  either  the  engine  or 
the  transmission.  The  steering  g;iur  also  has  been  rede- 
signed with  the  object  of  iilcreasing  its  life. 

Various  changes  have  been  made  in  the  Whitney  tractor, 
a  two-plow  machine.  The  frame  has  been  materially 
strengthened.  The  fuel  tank  has  been  removed  from  in 
front  of  the  radiator  and  placed  over  the  engine.  This 
undoubtedly  resulted  in  increased  cooling  capacity,  but  the 
radiator  has  been  enlarged  in  addition.  The  fan  is  now 
driven  by  a  short  belt  from  the  gear-driven  pump  shaft. 
On  the  foiTTier  model  the  belt  was  very  long  and  ran 
forward  from  the  engine  crankshaft  and  ihen  passed  over 
an  idler  pulley  on  which  it  turned  through  a  right  angle 
to  pass  crosswise  of  the  frame  to  the  fan  pulley  at  the 
center.  Forged  gears  and  taper  roller  bearings  are  now 
used  in  the  transmission.  The  engine  is  provided  with 
larger  valves  and  ignition  is  by  a  K.  W.  magneto.  Im- 
provements in  the  manifolds  are  claimed  to  have  improved 


distribution  and  consequently  the  combustion  of  kerosene. 

Slight  changes  have  been  made  in  the  All  Work  Second, 
the  smaller  model  of  the  Electric  Wheel  Co.  This  was 
originally  brought  out  in  1919  as  a  California  orchard 
tractor.  An  oval  throttle  disk  is  now  used,  so  that  the 
throttle  shaft  needs  to  rotate  only  through  an  angle  of  60 
deg.,  instead  of  90  deg.  as  required  with  a  circular  throttle 
disk.  This  has  permitted  a  simplification  of  the  throttle 
connections.  On  the  All  Work  model  the  engine  output 
has  been  increased  by  enlarging  the  valves  and  changing 
their  timing.  Economy  in  oil  consumption  has  been 
effected  by  drilling  oil  return  holes  in  the  piston  skirt 
and  changing  the  oil  level  so  that  the  connecting  rods  do 
not  dip  so  deep  as  formerly. 

On  the  Rumely  Oil  Pull  tractors  a  sheet  iron  shield 
now  encloses  the  final  drive  gears,  so  that  the  transmission 
is  completely  enclosed  from  the  crankshaft  to  the  rear 
wheels.  The  reatomizer  bushing  in  the  carbureter,  which 
is  in  the  form  of  a  second  venturi  tube,  is  now  provided 
with  a  shelf  or  an  inside  flange  at  its  lower  end,  which 
has  the  effect  of  throwing  any  kerosene  condensing  on 
the  carbureter  walls  back  into  the  center  of  the  air  stream. 
Both  the  fuel  and  the  water  nozzle  in  the  carbureter,  which 
formerly  were  provided  with  a  series  of  round  spray  holes, 
are  now  provided  with  a  single  straight  saw  slot  each. 
The  new  Bosch  impulse  coupling  is  used,  and  as  this 
eliminates  danger  of  back  kicks  in  starting,  the  magneto 
is  arranged  for  fixed  ignition,  being  set  with  about  35  deg. 
advance. 

Creeper  Attachments  for  Pordson 

The  Hatfield-Penfield  Steel  Co.,  which  has  taken  over 
the  manufacture  of  the  Henneuse  tractor  described  in 
Automotive  Industries  of  October  21,  1920,  also  ex- 
hibited a  Fordson  tractor  equipped  by  it  with  "rigid 
rail  tracks."  It  is  claimed  for  this  attachment  that  it 
doubles  the  drawbar  pull  of  the  tractor,  eliminates  slip- 
page, lowers  and  narrows  the  tractor  (of  importance  in 
orchard  and  vineyard  work)  and  enables  it  to  work  on 
soft  and  sandy  ground,  as  in  rice  fields.  The  increase  in 
drawbar  pull  is  no  doubt  obtained  largely  at  the  expense 
of  speed,  as  the  bottom  diameter  of  the  track  driving  wheel 
is  materially  less  than  the  diameter  of  the  regular  Fordson 
rear  wheels. 

The  track  consists  of  cast  steel  links  so  designed  that 
they  will  interlock  when  on  the  ground,  forming  a  smooth, 
rigid  track.  There  is  said  to  be  no  movement  of  the  pins 
while  under  load,  whereby  the  wear  of  the  pins  is  de- 
creased. No  provision  is  made  for  lubricating  the  track 
joints,  the  feature  just  described  being  claimed  to  render 
this  unnecessary.  'The  traclc  links  are  made  of  manganese 
steel.  ,  Increased  working  capacity  and  decreased  fuel  con- 
sumption per  acre  plowed  are  claimed  as  advantages  of 
the  attachment. 

Another  attachment  for  converting  the  Fordson  tractor 
into  a  creeper  type  or  at  least  to  impart  to  it  some  of  the 
advantages  of  the  creeper  construction,  is  known  as  the 
Miller  Tractread.  It  consists  of  seven  flat  surfaced  links 
joined  together  so  as  to  form  a  closed  or  endless  chain 
which  is  wound  around  the  tractor  wheel.  A  ring  in 
four  segments  is  bolted  to  each  side  of  the  regular  Fordson 
wheel.  These  rings  are  provided  with  equally  spaced  pins 
which  insure  a  positive  drive  for  the  wheel  as  it  rolls  on 
the  track.  The  weight  of  the  tractor  is  carried  by  the 
rings  as  they  roll  on  the  inside  of  the  track  links,  and 
there  is  no  weight  on  the  driving  pins.  ' 

To  convert  the  wheel,  the  flexible  track  is  laid  on  the 
ground,  the  same  as  a  tire  chain,  and  the  tractor  is  then 
backed  onto  the  track.  The  pads  are  lifted  around  the 
wheel  and  the  ends  of  the  track  are  then  joined  by  insert- 
ing  two   pins,   one   on   either   side   of   the   wheel.     The 
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London  3-plow  tractor  with   plow 


operation  is  claimed  to  require  only  5  minutes  and  to 
be  within  the  ability  of  any  one  who  can  drive  a  tractor. 
Some  tests  with  these  tractreads  on  a  Fordson  were 
made  at  Purdue  University  and  showed  an  increase  in 
the  average  drawbar  pull  from  1400  to  1800  lbs.,  and  of 
the  maximum  drawbar  pull  from  1800  to  2300  lbs.,  accom- 
panied by  a  decrease  in  speed  from  2.70  to  2.09  m.p.h. 
and  a  decrease  in  slippage  from  13.9  to  0.05  per  cent. 

London  Tractor  With  Power  Lift  for  Plow 

The  London  Motor  Plow  Co.  exhibited  a  medium  size 
tractor  rated  as  capable  of  pulling  three  12-in.  plows. 
It  is  an  assembled  job,  comprising  a  Midwest  four-cylinder 
AVs  X  5l^  in.  engine,  its  original  feature  being  that  the 
plow  is  in  a  way  a  part  of  the  tractor  and  is  raised 
and  lowered  by  power.  One  advantage  of  this  is  that 
when  the  plow  is  lifted  it  is  suspended  from  the  tractor 
and  has  then  no  influence  on  the  turning  ability  of  the 
outfit,  making  it  possible  to  turn  in  a  much  smaller  circle 
and  thus  to  get  better  into  the  corners  of  fields. 

Other  components  besides  the  engine  include  a  Columbia 


114-in.  carbureter,  a  Siphon  air  washer,  Taco  governor, 
K  W.  magneto  with  impulse  starter,  S.  &  J.  radiator,  Hy- 
Duty  fan  and  Detlaff  dry  disk  clutch.  The  transmission, 
which  is  of  the  sliding  pinion  tjT)e,  gives  two  forward 
speeds  of  2.7  and  4.1  m.p.h.,  the  latter  being  intended  for 
road  work.  The  final  drive  is  by  enclosed  spur  gears  at 
the  center  of  the  live  rear  axle.  Ball  and  flexible  roller 
bearings  are  used  in  the  transmission  and  axle.  From  the 
rear  axle  shafts  the  power  is  transmitted  to  the  rims  of 
the  rear  wheels  through  spring  arms  which  relieve  shock 
and  jar. 

The  belt  pulley,  which  is  14  in.  in  diameter  by  8  in. 
in  width,  is  mounted  on  the  left  hand  side,  ^V-z  in.  above 
the  crankshaft  axis,  so  that  the  belt  will  clear  the  front 
axle  by  about  7  in.  The  pulley  speed  is  1000  r.p.m.  The 
belt  power  unit  is  fitted  with  flexible  roller  bearings  and 
is  lubricated  by  splash.  There  are  three  pedals  on  the 
driver's  platform,  for  the  clutch,  brake  and  power  lift 
respectively.  The  plow  is  so  designed  that  by  the  removal 
of  five  bolts  the  third  beam  can  be  taken  off,  thus  making 
it  a  two-bottom  plow  for  use  in  extra  heavy  soil. 


Le  Roi  Stationary  Engine 


A  TWO-CYLINDER  engine  for  general  power  purposes 
has  been  brought  out  by  the  Le  Roi  Company.  It 
has  the  same  cylinder  dimensions  as  the  Le  Roi  four- 
cylinder  engine,  which  is  widely  used  for  motor  cultiva- 
tors and  light  tractors — namely,  3^-in.  bore  by  41/2-in. 
stroke,  and  87  per  cent  of  the  parts  in  the  new  engine 
are  interchangeable  with  parts  in  the  four-cylinder.  This 
not  only  makes  for  economy  in  manufacture  but  simpli- 
fies the  service  problem,  as  56  manufacturers  in  different 
parts  of  the  country  use  the  Le  Roi  four-cylinder  engine. 

A  novel  feature  of  the  engine  resides  in  the  fact  that 
the  drive  may  be  taken  off  at  three  different  points,  viz., 
at  either  the  forward  or  rear  end  of  the  crankshaft  or 
at  the  camshaft,  at  one-half  crankshaft  speed.  The 
camshaft  is  mounted  on  ball  bearings  and  is  driven 
through  machine  cut  gears. 

The  engine  is  furnished  complete  with  all  accessories, 
including  fuel  tank,  radiator,  fan  and  fan  belt.  It  is 
fully  inclosed  and  may  be  run  on  equipment  without 
the  necessity  of  building  a  house  over  it.  Equipped  and 
inclosed  in  this  manner  it  weighs  325  lb.     It  may  also 


be  purchased  without  accessories  and  other  equipment, 
and  then  weighs  only  260  lb. 


Le  Roi  stationary  engine   and  cover 
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New  Double  Reduction  Truck  Axle 

Manufacturer  of  worm  drive  axle  adds  double  reduction  design,  the  two 
types  being  identical  except  for  the  driving  gears  in  the  central  housing. 
The  two  types  of  gear  carries  interchange  on  the  same  housing.  Double 
reduction  type  said  to  be  more  efficient  than  the  worm. 


HERETOFORE    the   John    Thomson    Press    &    Mfg. 
Co.  has  been  manufacturing  worm-drive  axles  in 
sizes  suitable  for  1-,  2-  and  3y2-ton  trucks.     Re- 
alizing the  demand  that  has  arisen  recently  for  truck 
axles  with  other  than  the  worm  drive,  the  company  has 
brought  out  a  double-reduction  axle,  as  illustrated  here- 
with.   Perhaps  the  most  interesting  feature  of  this  new 
axle  is  that  it  is  identical  with  the  worm-drive  axle,  with 
the  exception  of  the  parts  supported 
by  the  gear  carrier.    As  shown  by  the 
photograph,  the  housing  of  cast  steel 
has  an  opening  in  the  top  to  which 
the  gear  carrier  is  fitted  which  car- 
ries the  differential,  worm  and  worm 
wheel  in  the  case  of  the  worm-drive 
axle,   and  the   differential,    spur  and 
bevel    gearsets    in    the    case    of    the 
double-reduction  axle.    The  center  dis- 
tance between  axle  and  driving  shaft 
is  the  same  in  both  cases.     This  en- 
ables the  company  to  offer  customers 
a  choice  of  either  the  worm  drive  or 
the    double-reduction    drive;    in    fact, 


Thomson   double   reduction   truck  axle.     Above — Axle    '■omplete   with    driving    gear   lifted    out    of    housing.. 
Below — Transverse  and  longitudinal  section  through  gear  housing 
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they  can  supply  any  customer  with  axles  of  both  types. 
The  John  Thomson  Press  &  Mfg.  Co.  claims  for 
the  dotible-reduction  axle  a  higher  efficiency  than  can 
be  obtained  from  the  worm-drive  axle  in  regular  opera- 
tion.      An    advantage    of    no    mean    importance    of   the 


double-reduction  axle  is  that  the  heavy  end  thrust  of 
the  worm  drive  is  eliminated.  It  will  be  seen  from  the 
illustration  that  the  spur  gear  of  the  drive  has  a  ver>' 
wide  face,  which  should  result  in  long  life  of  the  gear 
as  well  as  quieter  operation. 


Universal   Hobs   for   Sprocket   Teeth 


THE  principle  of  generating  the  teeth  of  interchange- 
involute  gears  from  a  rack  with  straight  sided 
teeth  is  well  known,  and  the  application  of  this  prin- 
ciple to  the  hobbing  of  such  teeth  is  also  well  known 
and  well  established.  Sprocket  teeth,  however,  are  still 
cut  almost  entirely  by  the  ordinary  rotary  cutter,  the 
reason  being  that  up  to  the  present  time  it  has  been 
generally  supposed  that  only  a  limited  range  of  teeth 
could  be  correctly  cut  by  a  single  hob,  and  that  a  large 
number  of  expensive  hobs  would  be  required  to  properly 
equip  one's  shop  for  sprocket  cutting  by  this  means. 

The  engineering  department  of  the  Diamond  Chain  & 
Mfg.  Co.  has  worked  on  this  problem  for  the  past  year 
and  has  succeeded  in  developing  a  set  of  hobs,  each  of 
which  is  capable  of  cutting  all  sprocket  wheels  of  a 
given  pitch  and  roller  diameter,  irrespective  of  the  num- 


New   design   hob 


ber  of  teeth.  This  will  effect  a  considerable  saving  in 
cutter  equipment  wherever  hobbing  machines  are  in  use, 
since  a  single  hob  will  do  the  work  that  has  hitherto 
required  a  set  of  from  six  to  nine  cutters.  Further  ad- 
vantages result  from  the  greater  rapidity  with  which 
sprocket  can  be  cut  out  on  a  hobbing  machine,  and  the 
accurate  indexing  which  is  characteristic  of  such  ma- 
chines. 

These  hobs  are  designed  to  cut  sprocket  teeth  in  con- 
formity with  the  new  "American  Standard"  tooth  form, 
which  has  been  described  in  Automotive  Industries. 
This  tooth  form  lends  itself  peculiarly  to  the  hobbing 
method  of  cutting,  since  it  neither  requires  a  constant 
"space  angle,"  as  in  the  British  system,  nor  a  constant 
tooth  angle  as  in  some  systems  in  use  in  this  country. 
Its  space  angle  gradually  decreases  as  the  number  of 
teeth  increases,  and  its  tooth  angle  (and  hence  its  pres- 
sure angle)  gradually  increases.  The  generating  action 
of  a  hob  tends  to  produce  these  same  cnanges,  although 
not  at  the  same  rate. 

The  problem  of  hobbing  sprocket  teeth  differs  from 
that  for  gear  teeth  in  several  respects: 

(a)  With  spur  gears  the  circular  pitch  is  constant  for 
all  numbers  of  teeth.  With  sprockets  the  circular  pitch 
decreases  as  the  number  of  teeth  increases. 

(b)  With  spur  gears  the  curvature  of  the  teeth  be- 
comes sharper  as  we  approach  the  base  circle.  With 
sprockets,  it  is  desirable  to  increase  the  radius  of  curva- 
ture as  we  approach  the.  lower,  or  acting  part  of  the 


tooth,  and  finally  to  change  the  curve  from  convex  to 
concave, 

(c)  With  spur  gears,  the  pitch  of  the  hob  is  always 
equal  to  the  circular  pitch  of  the  wheel.  With  sprockets 
the  pitch  of  the  hob  is  greater  than  the  circular  pitch 
of  the  sprocket  for  all  over  a  certain  number  of  teeth, 
and  is  less  than  the  circular  pitch  of  the  sprocket  for 
all  under  that  number.  The  imaginary  circle  which  rolls 
upon  the  theoretical  pitch  line  of  the  rack  is  sometimes 
larger  and  sometimes  smaller  than  the  pitch  circle  of 
the  sprocket. 


A  Theft  Proof  Heat  Indicator 

A  TEMPERATURE  indicator  which  is  mounted  on  the 
dash  and  shows  the  temperature  of  the  cooling  water 
in  the  engine  jacket  is  being  marketed  by  the  Borg  & 
Beck  Co.  It  consists  of  three  main  parts — the  main 
actuating  unit,  which  clamps  to  the  engine  cylinder,  a 
flexible  shaft  and  a  gage.  The  actuating  unit  contains 
a  small,  sensitive  thermostat,  which  expands  and  con- 
tracts in  direct  proportion  to  temperature  changes. 
Through  a  gear  sector  and  pinion  this  thermostat  ro- 
tates a  flexible  shaft  of  the  dental  type  which  connects 
directly  to  the  pointer  of  the  gage. 

On  the  scale  of  the  gage  the  temperature  ranges  are 
indicated  by  contrasting  colors.  Thus  the  operator  is 
enabled  to  observe  the  heat  condition  of  his  engine  at 
a  glance.  Among  the  advantages  claimed  for  this  indi- 
cator are  that  it  indicates  the  temperature  of  the  water 
in  the  engine  jacket  rather  than  in  the  radiator,  that  the 
instrument  is  adjusted  to  each  individual  engine,  that  it 
is  not  exposed  to  the  weather,  that  the  gage  is  close  to 
the  driver  and  can  be  easily  read  by  day  and  night,  that 
by  reason  of  its  location  it  is  theft-proof  and  not  liable 
to  breakage  and  that  the  instrument  is  simple  and  dura- 
ble. The  heat  indicator  is  applicable  to  the  engines  of 
all  classes  of  automotive  apparatus  and  its  adaotability 
to  farm  tractors  is  particularly  stressed  by  the  makers. 


The  dash   dial  and  actuating   unit  of  the  Hobbs  Heat   Indicator 
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British  Maker  Adopts  New  Slide 

Valve  Engine 

Has  split  sleeve  4  inches  long,  weighing  8  ounces.  Located  in  cylinder 
head  and  operates  at  one-fourth  engine  speed.  Design  embodies  many 
unorthodox  features.  Uniform  cooling  is  a  feature.  Apart  from  the  valve 
system  the  engine  has  unconventional  features  which  are  described  here. 

By  M.  W.  Bourdon 


AT  the  Olympia  Show  there  was  exhibited  a  new 
20-hp.  Vulcan  chassis  having  the  Howard  slide 
valve  engine.  The  design  of  the  latter  embodies 
many  unorthodox  features,  so  many,  in  fact,  that  sur- 
prise has  been  expressed  that  an  otherwise  so  conserva- 
tive concern  as  the  Vulcan  should  have  entertained  the 
idea  of  making  experimental  engines  with  a  view  to 
testing  out  the  system. 

The  Howard  valve  is  approximately  4  in.  long  and  is 
located  above  the  top  end  of  the  piston  stroke.  Referring 
to  the  accompanying  sketch,  the  two  units  forming  the 
valve  consist  of  a  light  steel  open-ended  cylinder  split 
vertically  and  tongued  together  by  square  teeth.  When 
the  halves  are  brought  together  they  form  an  extensible 
tube  capable  of  expanding  in  two  directions  at  right 
angles  to  its  axis.  Obviously  the  halves  must  be  made 
as  separate  castings  and  the  first  machining  operation 
is  the  forming  of  the  teeth ;  next  the  latter  are  meshed, 
the  halves  are  soldered  together  and  they  are  not  sepa- 
rated again  until  all  machining  and  grinding  operations 
have  been  completed. 

Valve  Has  Reciprocating  Motion 

The  sleeve  thus  formed  weighs  8  oz.,  is  3/32  in.  thick 
and  has  ports  cut  near  its  lower  end,  two  in  each  half, 
9/32  in.  deep  and  extending  all  round  the  whole  unit 
excepting  for  the  y2-in.  wide  lands  between  them.  The 
valve  has  a  purely  reciprocating  motion  attained  as  fol- 
lows: Driven  from  the  front  end  of  the  crankshaft  by 
skew  gearing  is  a  vertical  shaft  rotating  a  horizontal 


ROTATING   UNIT 


STATIONARY  UNIT 


RECIPR.OCATING 
UNIT 


SPARK.  PLUG 


Howard  sliding  valve  engine. 


Details  of  Howard  sliding  valve  and  operating  mechanism. 

valve-operating  shaft  running  along  the  top  of  the  cylin- 
ders on  the  left.  This  valve  shaft  has  four  worm  gears 
each  engaging  with  its  :f.ellow  riveted  to  a  rotating 
unit  in  which  is  cut  a  cam  groove  providing  two  cycles 
of  valve  operation,  the  gears  therefore  having  a  ratio 
of  4  to  1.  The  cam  sleeve  rotates  on  ball  bearings,  with 
races  at  top  and  bottom  of  a  fixed  head  plug,  the  plug 
being  water-cooled  with  internal  webs  supplemented  by 
baffles  in  the  cylinder  head  jacket  to  ensure  circulation 
through  what  would  otherwise  be  a  dead  end. 

Valve  Actuation 

On  each  half-valve  are  two  small  ball  bearings,  one 
inside  and  the  other  outside;  the  inner  one  engages  with 
the  rotating  cam  groove,  the  outer  one  moving  vertically 
in  a  short  groove  formed  in  the  cylinder  extension  and 
preventing  the  valve  as  a  whole  from  rotating.  Around 
the  walls  of  the  combustion  space  are  two  rows  of  four 
ports  corresponding  with  the  single  row  on  the  valve,  the 
upper  row  forming  the  exhaust  outlets  into  a  manifold 
at  each  side,  while  the  bottom  row  are  inlet  ports  also 
coupled  to  two  manifolds  with  internally  cored  passages 
in  the  cylinder  jackets  uniting  them  and  leading  to  a 
single  carbureter  on  the  right. 

The  total  travel  of  the  valve  is  %  in.,  the  land  be- 
tween the  cylinder  ports  being  11/32  in.  wide,  thus  al- 
lowing of  a  slight  overlap  of  the  9/32  in.  sleeve  slots  on 
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Vertical   section  througii   cylinder  and   head   of   Howard  engine. 

the  compression  and  firing  strokes,  when  the  valve  is 
central  and  stationary.  When  the  valve  ports  commence 
to  open  on  the  completion  of  the  firing  stroke,  there  is  a 
residual  pressure  in  the  cylinder  of  approximately  50 
lb.  per  sq.  in.,  and  this  pressure  has  effect,  it  is  claimed, 
in  raising  the  valve  for  the  opening  of  the  exhaust  ports 
without  assistance  from  the  cam  groove,  a  claim  based 


upon  the  fact  that  the  corresponding  part  of  the  groove 
has  shown  no  sign  of  wear  after  lengthy  use. 

Lubrication  of  the  valves  and  their  driving  gears  is 
maintained  by  a  lead  from  the  main  pressure  system  to 
the  overhead  drive  shaft  bearings;  some  of  the  excess 
oil  exuding  from  the  latter  serves  for  valve,  etc.,  the 
remainder  being  returned  to  the  crankcase.  The  head 
plug  has  the  usual  junk  rings  to  prevent  leakage  of  mix- 
ture 0  itward.  Piston  travel  and  valve  movement  over- 
lap slightly  at  different  periods,  so  assisting  in  the  lubri- 
cation of  the  lower  end  of  the  valve  by  a  transfer  of  oil; 
but  direct  overhead  lubrication  is  really  depended  upon. 

Engine  Is  Unconventional 

Apart  from  its  valve  system,  though  necessarily  to  be 
considered  in  conjunction  with  it,  the  engine  is  more  or 
less  unconventional  in  construction.  The  cylinder  water 
jackets  and  the  upper  half  of  the  crankcase  are  cast  as  a 
unit  in  aluminum,  the  actual  cylinders — a  cast  iron 
block — being  entered  from  above  with  a  gasket  at  the 
head  joint  and  a  rubber  ring  joint  at  the  base  of  each 
water  jacket;  thus  the  cylinder  barrels  have  contact 
with  the  water. 

The  Vulcan  chassis  to  which  this  valve  system  is  ap- 
plied has  four  SV2  x  SVs-in.  cylinders.  Apart  from  silence 
in  operation  and  the  other  features  of  merit  (absence  of 
valve  grinding,  springs,  etc.)  usually  associated  with 
sleeve  valves,  high  efficiency  is  claimed  for  this  design, 
and  far  higher  piston  speeds  than  are  usual  with  long 
sleeves.  Uniform  cooling  is  said  to  be  a  feature,  and  to 
permit  of  compression  ratios  up  to  5  and  0V2  to  1  and  an 
m.e.p.  up  to  114  lb.  per  sq.  in.  without  detracting  from 
such  chai'acteristics  as  tractability  and  smoothness  in 
operation  under  normal  driving  conditions.  As  a  result 
a  fuel  consumption  of  0.47  lb.  per  b.h.p.-hour  is  claimed, 
and  a  power  curve  running  as  a  straight  line  from  32 
b.h.p.  at  1000  r.p.m.  to  82  at  3200,  with  a  safe  maximum 
speed  of  4500  r.p.m. 

The  valve   timing  is   as   follows: 

Inlet  opens  15  deg.  late;  closes  30  deg.  late. 
Exhaust  opens  30  deg.  early;  closes  at  top  dead 
center. 
This  timing,  it  will  be  seen,  provides  a  period   repre 
sented  by  15  deg.  of  flywheel  rotation  between  the  clos- 
ing of  the  exhaust  and  the  opening  of  the  inlet.     The 
total  port  area  of  the  inlet  as  well  as  the  exhaust  is  ap- 
proximately 2.7  sq.  in. 


Oil  Pump  Operated  by   Chassis  Vibration 


A  RATHER  peculiar  form  of  servo  motor  has  been 
patented  in  France  by  J.  B.  Barbarou.  Referring 
to  the  illustration,  two  sector-shaped  weights,  which  are 
pivoted  on  a  common  axis,  are  connected  together  by 
two  coiled  springs  and  also  by  a  balance  lever  and  two 
connecting  links,  which  compels  them  to  move  in  unison. 
Formed  integral  with  the  central  shaft  is  a  ratchet 
wheel  with  which  two  pawls  are  adapted  to  engage. 
These  pawls  are  pivoted  to  the  two  weights  respectively 
and  are  pressed  against  the  ratchet  by  small  springs. 

If  the  case  of  this  device  is  secured  to  a  vertically 
oscillating  body,  such  as  the  frame  of  an  automobile, 
the  inertia  of  the  weights  prevents  them  from  following 
when  the  frame  drops.  The  result  is  that  the  lower 
edges  of  the  weights  separate,  and  the  motion  of  the 
weight  on  the  left  through  its  pawl  causes  the  ratchet 
wheel  to  move  ahead  one  or  two  notches.  On  the  reverse 
movement,  when  the  spring  distends,  the  other  pawl, 
connected  to  the  right-hand  weight,  functions  in  the 
same  way.     Thus  the  ratchet  wheel  receives  an  inter- 


mittent motion,  always  in  the  same  direction,  from  the 
oscillating  weights.  If  some  device  which  does  not  have 
to  be  operated  permanently  is  keyed  to  the  shaft,  such 
as  an  oil  pump,  it  will  be  opersled  by  the  oscillations 
of  the  chassis. 


Diagram   of   Barbarou   servo-motor   for   operating 
oil   pump 


462 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


February  23,  1922 


An  Analysis  of  a  Point  in  Crank 

Lubrication 

An  analytical  investigation  was  made  recently  to  determine  the  best  loca- 
tion for  crank  pin  oil  holes.  Four  aircraft  engines,  a  twelve  cylinder  and 
a  six  cylinder  passenger  car  engine  were  considered  in  the  work.  This  ar- 
ticle describes  in  detail  the  methods  used  and  the  results  obtained. 


AN  exhaustive  study  of  the  subject  of  crank  lubrica- 
tion has  been  made  recently  by  the  Engineering 
Department  of  the  Packard  Motor  Car  Co.  By 
means  of  an  analytical  method  the  best  location  for  the 
crank  pin  oil  holes  was  determined.  This  method  was  ap- 
plied to  two  Packard  and  two  other  aircraft  engine  types 
and  to  the  Packard  twin  six  and  single  six  automobile 
engines. 

The  connecting-rod  bearing  is  subject  to  the  action  of 
three  important  forces.  These  are  the  gas  pressure  on 
the  piston,  which  is  transmitted  through  the  connecting- 
rod;  the  inertia  forces  which  arise  from  the  acceleration 
or  change  in  velocity  of  the  reciprocating  parts,  and  the 
centrifugal  forces  due  to  the  rotation  of  the  large  ends 
of  the  connecting-rod. 

To  transmit  these  forces  to  the  crankshaft  properly  the 
connecting  rods  must  be  designed  to  maintain  the  proper 
form,  operate  with  minimum  friction  and  have  maximum 
wearing  qualities.  The  method  of  determining  the  best  oil 
hole  location  consists  in  studying  the  pressure  distribu- 
tion on  the  crank  pin.  Bearing  loads  are  determined  for 
24  evenly  spaced  crank  positions  covering  a  whole  cycle  or 
two  crank  revolutions.  Diagrammatic  representation  of 
these  loads  for  various  engines  are  given  in  Figs.  1,  3,  5, 
7  and  9.  The  pressure  distribution  on  the  crank  pin  is 
indicated  by  Figs.  2,  4,  6,  8  and  10.  These  diagrams  are 
polar  diagrams,  and  the  radii  from  the  center  points  indi- 
cate both  the  direction  and  magnitude  of  the  pressure  on 
the  crank  pin.- 

The  study  of  six  different  engines  operating  under  vari- 
ous conditions  of  speed  gives  a  very  clear  idea  of  the  nature 
of  crank-pin  pressures. 

Figs.  2,  4  and  6  show  the  results  obtained  for  four 
different  aircraft  engines.  The  first  two  figures  men- 
tioned refer  to  V-type  engines  and  the  latter  to  ordinary 
designs  in  which  there  is  only  one  connecting  rod  to  a 
crank  pin.  In  these  engines  the  g  ".';  pressures  are  the 
dominant  forces;  consequently,  the  highest  pressures  on 
the  crank  pin  occur  during  the  power  stroke,  and  on  the 
trailing  side  of  the  crank  pin. 

In  the  V-type  engine  the  crank-pin  pressure  distribu- 
tion during  this  period  of  the  cycle  is  more  nearly  uni- 


*Tlie  relation  bet. ween  the  two  diagrams  of  each  set  may  not  be 
fliicctly  apparent.  The  first  diagram  indicates  bv  the  length  and 
direction  of  its  radii  the  magnitude  and  direction  i.f  the  load  on  the 
craiikpin  bearing.  If  the  radius  extends  vertically  upward,  for  in- 
stance, the  load  on  the  crankpin  bearing  is  vertic  lly  upward.  In 
the  .second  diagram  the  direction  of  the  load  is  sho.m  with  relation 
to  a  certain  point  on  the  circumference  of  the  crank.pin.  Owing  to  the 
fact  that  the  crankpin  turns,  that  portion  of  its  circumference  in  any 
p.^^ticular  direction  from  its  axis  is  constantly  changing,  and  it  is 
this  that  accounts  for  the  difference  between  the  two  diagrams  of 
each  set. 

In  the  case  of  the  Veo  engines,  point  1  indicates  the  dead  center 
position  at  the  end  of  the  compression  stroke  of  a  cylinder  in  the 
I'-rt  hand  block  (looked  at  from  the  front,  or  from  that  end  from 
wliich  the  crank  appears  to  be  turning  right-handedly),  while  in 
the  <ase  of  the  six  cylinder  engine  point  1  marks  the  dead  center 
position   at    the   end   of    tlio   compression    stroke.— Kditor. 


form  than  in  the  straight  engine.  For  the  latter,  the 
maximum  pressures  occur  at  the  beginning  of  the  power 
stroke,  and  gradually  diminish  toward  the  end  of  the 
stroke  to  between  1/3  and  Vi  of  the  maximum  value.  For 
the  remainder  of  the  cycle  the  pressures  are  confined  to 
a  region  on  the  under  side  of  the  crank  pin,  and  are  com- 
paratively small. 

In  Fig.  8  is  shown  the  pressure  distribution  for  the 
Packard  twin-six  engine.  Although  this  engine  is  of  the 
V-type,  so  far  as  crank-pin  distribution  is  concerned,  the 
effect  is  the  same  as  in  the  ordinary  single  six,  on  account 
of  the  side-by-side  mounting  of  the  connecting  rods. 

These  pressures  obtain  at  comparatively  high  speed 
(2750  r.p.m.),  which  give  somewhat  of  an  inverse  condi- 
tion to  that  for  the  aircraft  motors.  Here  the  inertia  and 
centrifugal  forces  are  so  great  that  during  the  power 
stroke  the  gas  pressures  are  almost  entirely  neutralized, 
with  the  result,  as  shown  in  the  diagram,  that  the  maxi- 
mum pressures  occur  on  the  under  side  of  the  crank  pin. 

With  a  decrease  in  speed,  the  pressure  distribution  be- 
comes similar  to  that  for  the  six-cylinder  aircraft  engine. 

In  Fig.  10  is  shown  the  crank-pin  pressure  distribution 
for  the  Packard  single-six  engine  when  running  at  a  speed 
of  2400  r.p.m.  In  this  case  the  proportion  of  gas  pressures 
to  inertia  and  centrifugal  forces  is  somewhat  greater  than 
for  the  twin-six,  and,  consequently,  a  more  uniform  pres- 
sure diagram  obtains  during  the  power  stroke. 

It  will  be  noted  that  in  every  case  there  is  a  region  on 
the  crank  pin  which  is  not  loaded  during  any  part  of  the 
cycle.  The  extent  of  this  unloaded  portion  varies  some- 
what with  the  different  engines,  but  its  position  on  the 
crank-pin  surface  is  always  substantially  the  same. 

Theoretically,  placing  of  the  oil  hole  anywhere  in  this 
region  should  give  the  results  sought.  In  the  aircraft 
engine  it  has  been  observed  that  the  maximum  pressures 
occur  during  the  power  stroke,  and  inasmuch  as  the  direc- 
tion of  load  changes  at  the  point  of  explosion,  the  point  of 
contact  between  the  connecting  rod  and  its  bearing  is  then 
transferred  from  the  under  side  of  the  crank  pin  to  the 
upper  side. 

During  thiri  change,  the  clearance  in  the  bearing  is  nat- 
urally transferred  to  the  opposite  side,  which  results  in  a 
trapping  of  the  oil  present  between  the  surfaces  where  the 
clearance  becomes  a  minimum.  It  is,  therefore,  essential 
that  the  oil  hole  should  be  so  located  that  a  plentiful  supply 
is  present  in  the  bearing  just  previous  to  explosion.  This 
location  for  aix'craft  engines  of  the  V-type  is  probably  in 
the  neighborhood  of  that  shown  in  Figs.  2  and  3,  which 
is  45  deg.  from  the  vertical.  For  the  six-cylinder  aircraft 
type  30  deg.  from  the  vertical  is  probably  a  more  suitable 
location.  Passenger-car  engines  operate  under  somewhat 
different  conditions  from  aircraft  engines,  and  for  such 
engines  45  deg.  from  the  vertical  is  probably  the  most 
suitable  position  for  the  oil  hole. 
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RECIPROCATING  WT,-4.85  L 
ROTATING  WT  -4.99  LB 
SPEED  R  PM  -  1600 


RECIPPOCATING  WT-10  7LB 
13         ROTATING  WT- S.75  LB. 
SPEED  R.P.M.-  1400 


M9.6 


Fig.  1 — Total  combined  loads  due  to  all  forces  acting 
on  Crank  pin — Packard  1A-744  and  1A-116  Aircraft 
Engines. 

Fig.  2 — Distribution  of  pressure  on  Crank  pin — Pack.ird 
1A-744  and   1A-1116  Aircraft   Engines. 

Fig.  3 — Total  combined  loads  due  to  all  forces  acting 
on    Crank    pin — Packard    1A-2025    Aircraft   engine. 

Fig.  4 — Distribution  of  pressure  on  Crank  pin — Packard 
1A-2025   Aircraft  engine. 

Fig.  5 — Total  combined  loads  due  to  all  forces  acting 
on   Crank   pin — Packard    1A-1551    Airc.-aft    Engine. 

Fig.  7 — Total  combined  loads  due  to  all  forces  acting 
on    Crank   pin — Packard   325   car  engine. 

Fig.  8 — Distribution  of  pressure  on  Crank  pin — Pack- 
ard 325  car  engine. 

Fig.  9 — Total  combined  loads  lue  to  all  forces  acting 
on   Crank   pin — Packard    116    car  engine. 

Fig.  10 — Distribution  of  pressure  on  Crank  pin — Pack- 
ard   116   car   engine. 


RECIPROCATING  WT.-1.0Sl8 
ROTATING    WT.-li7  L8 
SPEED  R   PM  -2750 


6CALE  Of  FOSCES   IN   POUNDS 
O    200  400  MO  800  lOOC 


Fig.S 


Fig.7 


RECIPROCATING  WT-  2.-27  LB 
ROTATING   WT-IM    LB 
SPEED   R  P.  M  -lAOO 


SCALE    IN    POUNDS 
O  500       1000 
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Lack  of  Accessibility  Causes  Just 
Criticism  by  Service  Men 

Failure  of  manufacturer  to  appreciate  the  need  for  accessibility  and  con- 
venience in  facilitating  repair  work  renders  service  expensive  and  causes 
corresponding  dissatisfaction  to  user  who  must  pay  the  bill.  Many  con- 
crete examples  of  increased  cost  due  to  inaccessibility  are  pointed  out. 

By  B.  M.  Ikert* 


IT  is  gratifying  to  those  engaged  in  the  maintenance 
of  automotive  vehicles  that  designers  are  giving  more 
attention  to  accessibility  of  the  units  in  the  modern 
motor  car.  We  are  beginning  to  see  the  day  w^hen  car 
parts  will  be  so  accessible  that  one  unit  can  be  removed 
readily  without  necessitating  the  disturbance  of  other 
units.  The  time  will  come  when  a  car  owner  will  not  be 
required  to  pay  a  bill  of  some  $35  to  have  a  10-cent  Wood- 
ruff key  put  into  a  shaft  and  gear.  Cars  now  are  being 
built  so  that  a  relatively  inexperienced  mechanic  can 
make  a  coupling  replacement  on  a  magneto  or  distributor 
drive  without  danger  of  upsetting  the  timing.  It  must 
be  made  possible  for  a  mechanic  to  get  at  a  repair  job 
in  a  normal  working  position  in  the  cars  to  come,  as 
against  a  condition  requiring  him  to  twist  his  body  and 
arms  into  almost  unbelievable  shapes.  Operations  that 
formerly  required  4  hours  to  do  must  be  cut  in  half.  It 
may  mean  only  the  changing  of  the  position  of  a  bolt 
to  make  it  more  accessible,  or  the  provision  of  a  little 
more  room  between  any  two  units  to  allow  a  mechanic 
to  get  at  the  parts. 

Flat  Rate  Service 

Much  has  been  said  and  written  of  late  about  the  fixed- 
price  or  flat-rate  system  of  selling  service  to  the  car 
owner.  It  is  not  within  the  province  of  this  paper  to 
discuss  the  flat-rate  system,  except  perhaps  to  mention 
that  it  is  rapidly  getting  a  good  foothold  throughout  the 
country  and  it  would  not  be  surprising  to  see  it  used 
universally  within  the  next  3  or  4  years.  However,  it 
is  certain  that  the  general  adoption  of  the  flat-rate  sys- 
tem can  be  hastened  greatly  if  automotive  engineers  and 
car  builders  will  design  and  build  their  cars  so  that  justi- 
fiable prices  can  be  established  readily  for  any  given 
operation. 

One  of  the  chief  difficulties  with  many  of  our  cars  at 
present  is  that  on  a  comparatively  insignificant  repair 
job  many  hours  of  labor  are  required  to  remove  and  re- 
place units  before  the  job  itself  can  be  done  and  the 
car  turned  over  to  the  owner.  Under  such  conditions 
it  is- extremely  difficult  for  a  service  station  to  establish 
a  fixed  price  that  seems  commensurate  with  the  nature 
of  the  job.  How,  for  instance,  can  a  service  man  explain 
to  a  car  owner  that  23  hours  of  labor  was  necessary  to 
take  up  the  wear  in  a  rear  main  bearing  on  one  of  the 
popular-priced  cars,  whereas  it  should  be  but  a  matter 
of  about  3  or  4  hours  ordinarily?  The  time  element  in 
making  repairs  is  important.     Very  often  the  parts  to 

♦Condensed  from  a  paper  presented  at  a  recent  meeting  of  the 
Society  of  Automotive  Engineers.  The  author  is  Technical  Editor 
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be  installed  cost  only  $1  or  $2,  but  the  time  required  to 
install  them  is  so  great  that  the  price  for  the  work  is 
out  of  proportion.  One  finds  frequently  that  car  makers 
could  materially  reduce  the  time  element  for  service 
operations  on  their  cars  by  spending  a  few  cents  more 
per  car.  Interference  of  parts  has  been  the  chief  obsta- 
cle in  getting  certain  repair  jobs  down  to  a  reasonable 
time  basis,  and  many  a  service  manager  has  had  to  make 
an  endless  amount  of  explanation  for  this  to  some  irate 
car  owner.  Someone  has  said  that  "knowledge  of  the 
other  fellow's  job  leads  to  a  better  mutual  understand- 
ing." Perhaps  there  is  a  direct  application  of  this  in 
the  case  of  the  automobile  engineer  and  the  automobile 
dealer's  service  man.  The  easiest  thing  for  the  service 
man  to  do  is  to  antagonize  the  product  of  the  engineer 
and,  likewise,  it  is  easy  for  the  engineer  to  criticize  the 
service  man  for  his  apparent  lack  of  ability  to  do  repair 
work  properly.    Both  are  right  at  times. 

All  of  us  realize  that  there  are  many  intelligent  ser- 
vice mechanics  in  the  automotive  business,  men  to  whom 
automobile  dealers  are  indebted  for  holding  the  good 
will  of  their  customers.  Many  of  these  men  have  enough 
engineering  knowledge  to  be  able  to  analyze  the  faults 
in  a  car  intelligently  and  do  it  in  such  a  way  that  the 
owner  of  the  car  will  not  be  completely  disgusted  over 
having  bought  it.  Service  mechanics  have  to  tear  down 
and  rebuild  cars  day  in  and  day  out,  and  in  the  course 
of  their  work  they  naturally  come  in  contact  with 
certain  things  in  the  construction  of  cars  that  are 
troublesome.  A  mechanic  of  great  experience  said  a 
short  while  ago  that  the  best  thing  the  factories  ever 
had  done  for  the  dealers'  service  departments  was  to 
make  good  liars  out  of  the  men  employed  therein.  Per- 
haps this  man  overstepped  the  mark  somewhat;  his  point 
was  that  the  mechanics,  while  they  realized  well  enough 
the  faulty  construction  or  inaccessibility  of  certain 
units,  would  not  and  could  not  tell  the  car  owner  about 
them  for  fear  of  putting  future  sales  in  jeopardy. 

Accessibility 

It  is  impossible  in  a  paper  of  this  kind  to  consider  the 
entire  structure  of  a  motor  car  and  attempt  to  cite  good 
and  bad  points  of  design  as  they  affect  accessibility  in 
repair  work.  It  is  realized  fully  that  to  change  existing 
constructions  on  some  cars  would  mean  almost  a  com- 
plete retooling  of  the  factory;  the  installation  of  new 
jigs,  fixtures,  dies  and  the  like.  Therefore,  any  criticism 
in  the  following  paragraphs  which  may  be  directed  at 
engines  or  cars  is  offered  with  this  point  in  view.  The 
major  thought  is  to  indicate  the  things  of  which  service 
station  mechanics  complain  most  frequently,  when  they 
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Fig.  1 — Two  difficulties  frequently  encountered  in  mak- 
ing   repairs   on   the   front  end    of    a   car 

have  to  tear  down  or  reassemble  any  of  the  units.  It  is 
likely  that  we  shall  never  have  100  per  cent  accessibility 
in  our  cars.  A  motor  car  is  made  up  of  just  so  many 
necessary  units  and,  if  we  make  some  certain  one  acces- 
sible, this  probably  will  have  been  done  at  the  expense 
of  the  accessibility  of  some  other.  Also  certain  units 
may  seem  accessible  at  the  time  of  assembling  the  chassis 
in  the  factory,  but  when  body  and  fenders  are  added 
the  reverse  is  true.  It  is  this  condition  with  which  the 
service  station  has  to  deal.  Recently  I  looked  at  an 
engine  that  was  very  accessible  out  of  the  car  and  when 
in  an  engine-stand,  but  when  in  the  car  the  engine  was 
hung  so  low  and  had  so  many  accessories  heaped  around 
it,  such  a  multitude  of  wires,  control  rods,  carbureter 
hot-air  pipes  and  the  like  to  obstruct  the  movements  of 
the  mechanic  that  all  the  efforts  of  the  engine  designer 
to  secure  accessibility  were  nullified. 

Some  25  items  peculiar  to  a  considerable  number  of 
American  cars  are  touched  upon  in  the  following  para- 
graphs. These  were  chosen  at  random  and  exist  in 
varying  degree  on  other  makes  of  car.  Some  of  the 
things  discussed  cannot  be  classed  under  the  general 
head  of  either  accessibility  or  inaccessibility,  and  yet 
they  are  problems  with  which  the  service  mechanic  must 
come  into  contact  more  or  less  every  day. 

Aging  of  Castings 

Opinion  has  been  prevalent  among  repair  men,  service 
mechanics  and  cylinder  regrinders  during  the  last  year 
or  so  that  cylinder  block  castings  have  not  been  allowed 
to  age  enough  before  machining  them.  The  same  is  true 
of  cylinder  heads.  Naturally,  the  result  is  a  warping 
of  these  parts  when  the  car  is  put  into  use.  The  chief 
offenders  along  this  line  seem  to  be  the  six-cylinder 
engines,  wherein  the  blocks  are  fairly  long  and  there- 
fore apt  to  distort  more  than  would  be  the  case  with  a 
shorter  block.  Those  who  are  called  upon  to  do  much 
cylinder  work  in  service  stations  state  that  one  of  the 
chief  difficulties  with  the  small  six-cylinder  engine  is  the 
ineffective  cooling  of  the  cylinder  walls  at  certain  points. 
Cylinders  are  apt  to  become  hotter  and  wear  more  due 
to  distortion  when  a  Siamese  joint  is  used  than  when 
so  cast  that  the  water  is  in  contact  with  the  walls  all 
the  way  around.  This  condition  is  made  more  aggra- 
vating in  a  green  block,  and  a  service  station  mechanic 
obviously  has  much  difficulty  in  trying  to  solve  such  a 
problem  when  the  car  probably  has  not  gone  over  1000 
miles.  This,  then,  is  a  case  in  which  the  manufacturer 
must  do  his  part,  either  by  sufficient  aging  of  the  blocks 
or  by  heat  treating  them,  which   is   costly.     A  service 


station  mechanic  may  be  ever  so  good  a  workman,  but 
he  can  do  little  with  a  twisted  or  distorted  cylinder  block 
and,  what  is  worse,  he  has  a  harder  time  trj'ing  to  explain 
matters  to  the  customer. 

In  some  engines  the  pistons  do  not  overrun 
the  bores  at  the  top  and  bottom  positions  of  the 
stroke,  and  there  is  then  a  tendency  for  the  pistons 
to  wear  shoulders  in  the  top  and  the  bottom  of  the  bores. 
The  wearing  of  these  shoulders  is  accelerated  when  the 
piston  cocks  in  the  cylinder,  due  to  warpage,  misalign- 
ment and  other  causes.  Some  engine  designers  are  fitting 
longer  pistons  to  offset  this  and,  in  addition,  they  design 
the  engine  so  that  the  piston  over-runs  the  bore  top  and 
bottom.  Further,  it  is  claimed  that  bringing  the  piston 
below  the  bore  offers  a  good  chance  for  excess  oil  to 
be  whipped  off  of  the  piston  skirt.  Naturally,  the  service 
mechanic  is  not  in  a  position  to  change  existing  design 
conditions  in  an  engine,  but  if  the  maker  gives  the  right 
thought  to  cylinder  blocks,  pistons  and  rings,  the  service 
man  is  much  better  able  to  cope  with  so-called  oil  pump- 
ing engines,  fouling  of  spark  plugs  and  the  like. 

Bolts,  Capscrews  and  Nuts 

In  tracing  out  some  of  the  more  flagrant  cases  of 
inaccessibility  we  find  that  thousands  of  dollars  and 
hours  of  labor  could  be  saved  annually  in  the  upkeep 
of  cars  if  makers  would  locate  bolts,  capscrews  and  nuts 
so  that  mechanics  could  use  speed  wrenches  on  them 
more  readily.  A  double  end  wrench  generally  will  do 
better  work  than  a  monkey  wrench,  but  the  speed  wrench 
that  has  a  socket  incorporated  in  it  to  fit  over  a  nut  or 
capscrew  completely  is  best  of  all,  not  only  in  securing 
a  good  hold  but  in  reducing  the  time  required  to  remove 
or  replace  the  part.  The  most  common  difficulty  in  this 
connection  is  that  bolt  heads  or  nuts  are  placed  too  close 
to  fillets  or  to  surfaces  running  at  right  angles  to  the 
top  and  the  bottom  of  the  nut.  This  means  that  a 
mechanic  cannot  get  at  the  nut  or  bolt  with  a  socket 
wrench  and  therefore  must  use  something  else.  This 
is  made  especially  difficult  where  nuts  are  exposed  to 
mud  and  water,  as  they  are  on  front  axle  spring-clips. 
A  recent  test  on  the  removal  of  nuts,  which  had  become 
more  or  less  rusted  to  the  clips,  showed  that  it  required 
almost  2  minutes  to  remove  the  nut  with  an  open-end 
wrench.  On  another  car,  where  the  layout  permitted 
the  use  of  a  socket  wrench,  the  same  size  of  nut  was 
removed  in  less  than  one-half  minute.  There  are  other 
places  on  the  chassis  where  nuts  and  bolts  are  placed 


RADIATOR 


Fig.    2 — In    this    particular   case    the    radiator    must   be 
taken    off,     the    fan    pulley    and    the    timing    gear-case 
cover    removed    and    the    gear    pulled    before    the    gen- 
erator  and    the    shaft   can    be    removed 

in  positions  awkward  to  reach.  Thus,  cases  are  on 
record  where  spring  bolts  cannot  be  reached  with  either 
an  open-end  or  a  socket  wrench  because  of  the  interfer- 
ence of  mufflers,  brake-operating  rods  and  the  like.  In 
one  instance  the  maker  had  not  provided  sufficient  open- 
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Fig.  3 — Sectional  elevdtion  of  a  flywheel  which  cannot 
be  removed  until  the  crankcase  is  dropped,  the  connect- 
ing rods  disconnected  and  the  main  bearing  caps  re- 
moved. Fig.  4 — It  is  difficult  to  insert  the  clutch  pilot 
shaft    in    this    case    because    the    bearing    tilts    in    the 

flywheel 


Fig.  5 — Two  examples  of  pump  Installation.  The  pump  at  the  left 
placed  on  an  extension  of  the  crankshaft  is  difficult  to  get  at  when 
the    gland    requires    repacking.      The    pump    at    the    right    is    readily 

accessible 


ing  in  the  running-board  splasher;  so  to  remove  the 
bolt  in  the  front  of  the  rear  spring  it  was  necessary  to 
take  off  the  running-board  and  splasher.  The  hole  in 
the  splasher  was  just  large  enough  to  permit  lubrication; 
it  would  not  allow  the  complete  withdrawal  of  the  bolt! 
How  can  a  repair  man  explain  to  a  customer  that  it  is 
necessary  to  charge  him  for  removing  and  replacing  the 
running-board  and  splasher  to  install  a  new  bolt? 

One  of  the  most  frequent  jobs  in  a  service  station  is 
that  of  valve  adjusting  or  grinding.  Valves  are  acces- 
sible in  general,  except  that  the  valves  at  the  extreme 
ends  of  the  set  on  some  L-head  engines  are  so  close  to 
the  walls  of  the  valve  chamber  that  adjustment  is  difficult 
because  the  mechanic  cannot  give  a  good  swing  to  the 
wrenches.  Fitting  a  longer  valve  chamber  cover  would 
allow  the  wrenches  to  sweep  over  a  wider  range. 

Dashboard  Instruments 

When  the  word  "inaccessible"  is  mentioned  to  a  service 
mechanic,  among  the  first  things  he  thinks  of  are  the 
disposition  of  the  instruments  on  the  dash  and  the  man- 
ner in  which  they  are  connected.  It  would  cost  but  a 
few  cents  more  per  car  to  install  somewhat  longer  wires 
on  the  switch,  ammeter  and  fuse  block,  slightly  longer 
copper  tubing  on  the  oil  gage  and  longer  choke  wire; 
l)ut  this  would  mean  a  vast  saving  of  time  in  the  service 
station,  because  it  would  permit  the  mechanic  to  remove 
the  panel  usually  having  the  instruments  mounted  upon 
it,  withdrawing  the  whole  assembly  to  a  comfortable 
working  position.  As  it  is  now,  a  mechanic  must  twist 
Tiis  body  into  every  sort  of  a  shape  to  get  behind  the 
instrument  board.  It  is  even  worse  when  there  is  a  tank 
in  the  cowl  because  very  often  the  tank  must  be  removed. 
It  seems  that  a  hinged  instrument  board  is  worthy  of 
consideration  by  the  car  builder,  because  it  would  make 
it  unnecessary  even  to  remove  the  instruments  to  inspect 
them.  It  would  not  be  necessary  to  have  the  entire 
Doard  on  hinges;  in  fact,  part  of  it  probably  would  need 
to  be  kept  stationary  to  support  the  steering  column 
as  is  done  in  most  cars  now. 

In  connection  with  making  the  wires  more  accessible, 
mention  is  made  of  the  desirability  of  ali'^ting  definite 
colors  to  certain  electric  circuits,  so  that  the  same  circuit 
can  be  identified  readily  on  every  make  of  car,  once  a 
man  knows  which  circuits  the  colors  indicate.  As  it 
is  now,  it  is  difficult  for  a  mechanic  to  trace  out  a  circuit 
when  there  are  from  5  to  8  wires  coming  out  of  a  piece 
of  circular  loom,  all  wires  having  the  same  color  and 
appearance.    Wiring  diagrams  are  not  always  available 


and  the  problem  often  becomes  acute  in  shops  where 
all  makes  of  car  are  worked  upon.  For  instance,  if  a 
mechanic  knew  that  all  black  wires  designated  the  start- 
ing motor  circuit;  red  wires,  the  ignition;  green  wires, 
the  lamp  circuits;  yellow  wires,  the  generator,  ammeter 
and  battery  circuits,  and  blue  wires  the  horn  circuit,  his 
problem  would  be  lessened  immeasurably.  Many  will 
recall  that  in  former  years  one  maker  of  an  ignition 
system  used  red,  yellow  and  green  wires  on  the  magneto 
and  coil,  and  that  the  units  were  marked  with  the  letters 
R,  Y  and  G  to  show  just  where  the  connections  were 
made.  Some  makers  are  using  colored  insulation  on  the 
wires  for  the  various  circuits,  but  no  attempt  has  been 
made  to  standardize  the  colors  for  all  cars. 

General  Take-up  Adjustment 

Much  of  the  work  in  a  service  station  is  devoted  to 
eliminating  squeaks  and  rattles,  some  of  which  are  diffi- 
cult to  locate  at  times.  One  car  has  a  tube  extending 
across  the  frame  at  the  rear  of  the  car.  On  the  inside 
of  this  tube  is  a  rod  threaded  at  both  ends  so  that  the 
whole  assembly  can  be  tightened  by  drawing  up  on  the 
nuts  on  the  outside  of  the  frame.  The  tube  also  supports 
the  tire  carrier.  There  is  just  enough  play  between  the 
rod  and  the  inside  of  the  tube  so  that  the  rod  vibrates 
at  certain  car  speeds,  strikes  the  walls  of  the  tube  and, 
because  the  tire  carrier  acts  much  like  a  sounding  board, 
sets  up  a  decidedly  unpleasant  rattle  that  is  very  difficult 
to  locate.    A  slight  kink  given  to  the  rod  overcomes  this. 

Body  squeaks  are  common,  but  frequently  they  can  be 
overcome  by  tightening  the  body  bolts.  Here,  however, 
difficulty  sometimes  is  encountered  in  that  the  maker  has 
used  common  carriage  bolts  sunk  into  the  body  sills.  The 
nuts  on  these  bolts  often  become  rusted  in  place  and, 
when  the  mechanic  attempts  to  tighten  or  slacken  the 
nut,  the  entir  J  bolt  turns  and  there  is  no  way  to  get  hold 
of  the  head  of  the  bolt.  Sometimes  the  bolt  can  be 
reached,  but  in  such  cases  nothing  is  gained  unless  a 
square  or  hexagon  head  bolt  is  used.  In  most  cases,  also, 
the  body  bolts  extend  through  the  top  flange  of  the  frame 
only.  This  often  makes  the  use  of  a  socket  wrench 
impossible,  especially  when  units  such  as  the  muffler  are 
placed  alongside  the  frame  at  this  point.  Where  a  body 
bolt  is  extremely  difficult  to  get  at,  a  hole  drilled  in  the 
bottom  flange  probably  would  allow  quick  access  to 
the  nut. 

To  overcome  rattle  in  the  brake  operating  shafts  the 
shaft  can  be  placed  inside  a  sleeve,  tho  shaft  operating 
one  set  of  brakes  and  the  tube  the  other.    A  coiled  spring 
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placed  between  the  arm  attached  to  the  shaft  and  the 
tube  takes  up  any  end  play  automatically. 

Removal  of  the  steering  gear  is  not  the  easiest  job  on 
most  of  our  cars.  The  redeeming  feature  here  is  that 
this  job  is  not  often  necessary.  The  job  of  removal  be- 
comes relatively  easy  when  the  gear  is  mounted  on  top 
of  the  frame,  but  when  mounted  between  the  frame  and 
the  engine,  the  engine  does  not  permit  the  withdrawal 
of  the  gear  housing  and  the  drop-arm  shaft.  The  latter 
•can  generally  be  removed  by  loosening  the  engine  in 
the  frame  or  dismantling  the  gear. 

We  have  seen  much  better  brake  layouts  within  the 
last  year  or  so,  and  much  has  been  done  to  make  adjust- 
ments easier.  However,  one  criticism  of  brakes  is  that 
some  makers  are  inclined  to  use  stock  for  the  contract- 
ing band  that  is  too  light.  This  does  not  hold  its  shape 
as  well  as  a  heavier  band;  often,  when  brake  lining  is 
riveted  to  such  a  band,  the  band  will  assume  the  shape 
of  a  polygon,  caused  by  the  hammer  blows  at  each  point 
of  riveting.  Obviously,  such  a  brake  band  will  not  be 
as  satisfactory  as  one  which  is  bent  to  a  true  circle. 

Inaccessible  Parts  Necessitating  Dismantling 

It  is  difficult  for  service  men  to  understand  why  any 
maker  should  hide  the  vacuum  tank  in  the  cowl.  Although 
vacuum  tanks  give  very  little  trouble,  there  are  times 
when  they  must  be  removed  and  there  does  not  seem  to 
be  any  good  reason  why  the  tank  should  not  be  mounted 
on  the  engine  or  at  least  on  the  engine  side  of  the  dash- 
board. The  tank  on  one  car  is  mounted  in  the  latter 
position,  but  the  bolts  have  been  located  so  inaccessibly 
that  it  is  virtually  impossible  to  remove  the  tank.  The 
plan  of  mounting  the  tank  on  the  engine  seems  to  be 
working  out  very  well,  inasmuch  as  the  tank  vibrates 
with  the  engine  in  this  case  and  there  is  little  danger  of 
having  the  fuel  lines  crack  off  because  of  differences  in 
vibration  that  often  occur  when  the  tank  is  located  on 
the  dash.  Also  there  might  be  a  more  general  use  of 
coils  in  the  copper  tubing  to  prevent  breakage  due  to 
vibration.  Probably  the  greater  proportion  of  service 
work  is  on  engines.  A  few  cases  will  be  cited  in  this 
connection  in  which  a  little  thought  on  the  part  of  the 
engine  designer  will  be  of  great  benefit  to  the  service 
station  mechanic.  The  job  of  installing  a  fan  belt  very 
often  runs  into  considerable  cost  because  of  the  slight 
clearance  allowed  between  the  fan  pulley  and  the  radia- 


tor. Fig.  1  shows  this  situation  as  it  exists  on  one  of 
the  popular  cars.  The  dotted  line  shows  the  course 
which  must  be  followed  by  the  fan  belt  when  installing 
it  on  the  pulley.  This  car  uses  a  heavy  V  belt  and  there 
is  insufficient  room  between  the  radiator  and  pulley  to 
allow  it  to  pass.  This  means  the  loosening  of  the  radia- 
tor, which  mechanics  are  loath  to  do  on  this  particular 
car  because  of  the  difficulty  of  getting  the  nuts  back  on 
the  radiator  studs.  The  illustration  shows  why.  A  hole 
is  provided  in  the  bottom  flange  of  the  cross  member 
carrying  the  radiator,  but  a  socket  wrench  cannot  be 
used  because  the  hole  is  in  a  direct  line  with  the  I-beam 
of  the  axle.  Consequently,  the  wrench  enters  at  an  angle 
and  cannot  strike  the  nut.  The  remedy  seems  to  lie  in 
using  a  longer  bolt  extending  through  the  bottom  flange, 
with  a  spacer  between  the  two  flanges. 

On  still  another  make  of  car  the  radiator  must  be 
drained,  the  hood  removed,  the  radiator  stay  rod  dis-' 
connected,  the  hose  connections  broken  and  the  radiator 
removed  to  take  the  generator  off.  This  is  necessarj- 
because  the  generator  is  mounted  on  the  back  of  the 
timing  gear  case  with  its  shaft  extending  through  the 
case  and  has  the  fan  pulley  mounted  on  the  other  end, 
as  shown  in  Fig.  2.  The  fan  pulley  must  be  pulled  off 
and  the  generator  drive  gear  removed  before  the  genera- 
tor can  be  slipped  out  of  position.  It  appears  that  some- 
thing in  the  nature  of  an  Oldham  coupling  should  be 
used  between  the  generator  and  the  drive  gear,  so  that 
the  generator  could  be  slipped  out  of  position  without 
affecting  the  other  units.  The  reason  the  radiator  must 
come  off  is  that  there  is  not  enough  room  between  it 
and  the  end  of  the  shaft  to  allow  the  fan  pulley  and 
the  gear  to  be  slipped  off. 

On  one  engine  used  in  a  number  of  light  cars,  the 
main  and  connecting  rod  bearing  caps  must  be  removed 
and  the  crankshaft  and  flj-wheel  dropped  as  a  unit  before 
the  flywheel  can  be  taken  off.  This  was  observed  recently 
in  a  service  station  where  a  car  using  this  engine  came 
in  with  several  of  the  flywheel  teeth  stripped.  Fig.  3 
shows  why  the  lower  crankcase  has  to  be  removed,  the 
bearings  disturbed  and  the  shaft  and  the  flywheel  taken 
off  together.  The  flywheel  housing  follows  the  contour 
of  the  wheel  too  closely  and  is  further  dropped  at  the 
open  end,  evidently  to  accommodate  the  No.  5  S.  A.  E. 
bell  housing.  Even  if  flywheel  bolts  are  removed,  there 
is  not  enough  clearance  to  slip  wheel  through  housing. 


Fig.6 


Examples  of  good   and    bad   practice   in    main    bearing   instaliaticns 


*- 
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Fig.   10 — Providing   a   parted   gearcase  cover  to  facilitate  re 
of    the    pump    drive    gear    key    has    reduced    the    mainten 

materially   in  this  case 

There  is  an  instance  of  a  maker  using  a  self-aligning 
bearing  in  the  flywheel  as  a  pilot  bearing  for  the  clutch 
shaft.  It  so  happens  that  when  a  repair  man  has  to  slip 
the  clutch  assembly  into  place,  he  cannot  lift  the  rear 
end  sufficiently  to  allow  the  clutch  shaft  to  enter  hori- 
zontally into  the  pilot  bearing.  The  self-aligning  feature 
of  the  bearing  makes  the  job  difficult  because  the  inner 
member  cocks  and  no  amount  of  coaxing  will  help.  Me- 
chanics say  that  when  this  job  is  necessary  they  simply 
file  the  end  of  the  clutch  shaft  enough  to  make  a  loose 
fit.    This  construction  is  shown  in  Fig.  4. 

Some  car  makers  apparently  try  to  hide  the  water  pump 
as  much  as  possible,  thus  making  the  job  of  repacking 
the  glands  difllcult.  Pumps  often  are  placed  too  low  on 
the  engine,  as  in  the  left  view  of  Fig.  5.  Here  the  radia- 
tor really  ought  to  come  off  to  permit  a  good  job  when 
repacking  the  pump.  The  location  of  the  pump  shown 
at  the  right  is  good.  The  gland  is  very  accessible  and 
the  unit  has  been  mounted  high  enough  on  the  side  of 
the  engine  to  make  for  ease  of  maintenance. 

The  job  of  getting  at  the  main  bearings  on  some  en- 
gines is  easy,  but  it  is  exceedingly  difficult  on  others. 


placement 
ance    cost 


For  instance,  it  costs  about  $35  to 
take  up  the  wear  in  the  rear  main 
bearing  on  one  popular  make  of  car. 
The  reason  for  this  is  that  the  bear- 
ing is  of  the  split  type  (see  Fig.  6) 
and  is  held  in  an  end  plate  on  the 
rear  of  the  engine  crankcase.  To 
remove  the  bearing  halves  for  filing^ 
the  entire  engine  has  to  be  taken 
from  the  car,  the  timing  gear  case 
cover  removed,  the  crankcase  gear 
pulled,  the  rods  disconnected,  the  fly- 
wheel removed  and  the  plate  holding 
the  bearing  taken  off.  The  crankshaft 
and  rear  bearing  can  then  be  taken 
out  through  the  back  of  the  crankcase^ 
and  the  bearing  can  be  dismantled.  It 
is  small  wonder  that  this  job  is  ex- 
pensive. No  provision  is  made  on  thi& 
same  engine  to  take  up  wear  in  the 
front  main  bearin'g.  This  is  a  solid  bushing  (see  Fig.  7). 
Fig.  8  shows  the  very  accessible  rear  main  bearing 
layout  used  on  another  popular  car.  It  will  be  noticed 
that  the  removal  of  the  lower  half  of  the  crankcase 
brings  the  bearing  cap  into  as  accessible  a  position  as 
could  be  desired.  Another  bearing  layout  that  is  diffi- 
cult to  get  at  is  shown  in  Fig.  9.  Here  the  flywheel  shape 
and  bolts  do  not  allow  the  cap  to  come  off  unless  the 
bearing  bolts  are  raised  sufficiently.  The  real  job,  how- 
ever, lies  in  getting  the  bolts  back  into  the  holes,  be- 
cause a  wire  must  be  bent  to  take  the  heads  of  the  bo-lts 
and  the  bolt  heads  must  be  juggled  into  position.  Some 
type  of  flathead  bolt  on  the  flywheel  would  help. 

Fig.  10  shows  how  one  builder  made  it  possible  to 
save  many  hours  of  labor  on  the  job  of  putting  in  a  new 
key  on  the  water  pump  gear.  In  the  old  construction 
it  was  necessary  to  take  off  the  radiator,  the  entire 
timing  gear  case  cover  and  several  other  parts  to  get 
at  the  key  eventually.  The  newer  models  are  made  with 
a  parted  gear  case  cover  so  that  only  one  end  of  it  need 
be  removed  to  get  at  the  gear.  This  was  a  distinct  step 
toward  the  saving  of  time  and  money  on  service. 


Cast  Steel  Wheel  for  Pneumatic  Tired  Ti  ucks 


THE  West  Steel  Casting  Co.  has  brought  out  a  light  ex- 
press wheel  for  pneumatic  tired  trucks.  The  wheel  is 
adapted  to  34  x  5  in.  tires  and  employs  the  demountable 
rim.  It  is  of  cast  steel,  weighs  37  lb.  without  tire  and  rim, 
and  has  its  material  so  disposed  as  to  give  considerable  lat- 
eral strength.  The  wheel  is  dished  and  has  reinforcements 
at  the  hub  and  periphery.  The  outs.de  appearance  gives 
the  impression  of  a  solid  spoke.  This  wheel  has  been 
adopted  for  a  new  high  speed  truck  put  out  by  a  prominent 
Cleveland  company,  while  other  truck  manufacturers  have 
the  wheels  on  test  at  the  present  time. 


AN  announcement  from  the  Engineering  Experiment 
Station  of  the  University  of  Illinois  states  that  appli- 
cations for  appointments  to  Research  Gradu-^te  Assistant- 
ships  must  be  received  before  March  1.  The  assistantships 
are  maintained  to  extend  the  field  of  engineering  research 
and  preference  is  given  applicants  who  have  had  some 
practical  engineering  experience  following  completion  of 
their  undergraduate  work.  Ten  vacancies  exist  at  the 
present  time.  Additional  information  may  be  secured  by 
addressing  C.  R.  Richards,  director  of  the  station,  Urbana, 
Illinois. 


A  new  cast  steel  truck  wheel 
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A  Simplification  in  Making  Sheet 

Metal  Pressings 

By  the  use  of  an  hydraulic  bag  the  need  for  a  male  die  is  obviated.  For 
making  fenders  and  similar  parts  the  female  die  can  be  made  of  cast  iron, 
with  only  sufficient  tooling  to  remove  the  roughness  of  its  surface. 


IN  the  manufacture  of  such  sheet  metal  parts  as 
automobile  fenders  by  the  conventional  methods  it  is 
necessary  to  have  both  a  male  and  a  female  die,  or  a 
die  and  a  punch  as  they  are  sometimes  called.  For  such 
large  pressings  the  expense  of  the  dies  is  naturally  a  big 
item,  especially  if  only  a  moderate  number  of  the  press- 
ings are  required,  and  numerous  attempts  to  reduce  the 
cost  of  the  dies  have  been  made  recently. 

A  process  of  making  such  pressings  which  seems  to 
hold  out  promise  of  material  savings  on  the  cost  of  dies 
has  been  worked  out  in  Australia  and  is  known  as  the 
Hydro  Press  process.  Efforts  are  now  being  made  to 
introduce  it  into  this  country.  While  it  is  obvious  that 
the  saving  on  the  cost  of  production  due  to  the  elimina- 
tion of  the  male  die  looms  larger  in  countries  where  cars 
and  bodies  are  produced  on  a  smaller  scale  than  they 
are  here,  nevertheless  the  process  should  be  of  interest  to 
our  manufacturers. 

In  the  Hydro  Press  system  the  female  die  is  of  cast  iron 
and  requires  only  to  be  tooled  sufficiently  to  remove  any 
roughness  in  the  casting  so  as  to  give  a  smooth  and  even 
surface.  The  place  of  the  male  die  of  the  old  system  is 
taken  by  another  cast  iron  die  containing  the  bag-cavity; 
this  only  requires  to  be  shaped  sufficiently  to  insure  that 
the  surface  of  its  top  edge  shall  fit  truly  to  the  surface 
of  the  bottom  edge  of  the  female  die;  and,  in  place  of 
an  accurately  fitting  male  die,  there  is 
placed  in  the  bag  cavity  a  reinforced 
rubber  bag  capable  of  being  expanded 
by  the  injection  of  water  under  high 
pressure. 

The  necessary  plant  for  the  Hydro 
Press  system  is  said  to  be  cheap  and 
simple,  and  it  is  claimed  that  certain 
types  of  machine  at  present  in  use  in 
many  factories  can  be  adapted  read- 
ily for  the  purpose. 

The  Hydro  Press  Company's  ma- 
chine consists  of  strong  uprights, 
carrying  overhead  gear  which  oper- 
ates a  shaft  with  two  eccentrics  or 
cranks  to  which  the  female  die  is  at- 
tached by  two  connecting  rods.  The 
female  die  is  thus  raised  and  lowered 
by  the  movement  of  the  shaft;  when 
lowered  it  closes  on  the  bag-cavity 
die,  the  re-inforced  rubber  bag  being 
in  position. 

The  sheet  of  metal  to  be  pressed  to 
shape  is  laid  on  the  rubber  bag.  The 
metal  female  die,  which  grips  the 
edges  of  the  sheet  between  itself  and 
the  edges  of  the  bag-cavity,  is  lowered 
by  the  operation  of  the  cams.  The 
tap   of   the    single    pressure    main    is 


then  turned  on  by  the  operator,  and  the  resulting  ex- 
pansion of  the  bag  forces  the  metal  to  the  shape  of  the 
female  die.  (The  normal  working  pressures  used  in 
Melbourne  by  the  Hydro  Press  Co.  vary  from  300  to  750 
lb.  per  square  inch.)  The  pressing  to  shape  of  the  metal 
sheet  is  a  matter  of  moments,  and  the  release  of  water 
and  the  separation  of  dies  enables  the  completed  work 
to  be  replaced  by  another  sheet  of  metal. 

We  understand  that  the  Hydro  Press  Co.,  Pty.,  Ltd.,  the 
proprietor  of  the  patents,  has  been  operating  the  sys- 
tem in  Australia  for  about  two  years.  For  the  first  18 
months  it  confined  itself  to  the  production  of  automobile 
body  panels,  of  which  it  turned  out  5200  for  one  firm. 
Lately  it  has  taken  up  the  manufacture  of  aluminum 
kitchen  wear  by  the  same  process. 


ACCORDING  to  German  patent  No.  307,611,  a  cheap 
absorbent  material  for  cleaning  and  polishing  pur- 
poses can  be  produced  by  treating  spinning  paper  waste 
with  alkali  and  letting  the  alkali  solution  dr>'  on  the 
paper.  The  absorbent  capacity  of  the  waste  is  thus  im- 
proved and  the  paper  waste,  moreover,  has  a  rust- 
preventing  effect  on  iron.  Generally  such  paper  rags 
facilitate  the  recovery  of  oil,  because,  when  boiled,  they 
form  lye,  and  the  impurities  of  the  oil  are  absorbed  by 
the  lye  and  the  paper  fibers,  while  the  oil  floats. 
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Press    of    the    Hydro    Press    system,    with    some    of    its  products 
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Initial  Milling  Operations  Speeded  Up 

Development  of  continuous  milling  has  enabled  manufacturers  to  proceed 
with  initial  operations  on  cylinder  blocks  and  other  heavy  castings  as  rapid- 
ly as  with  other  work  in  the  plant.  The  following  article  describes  one 
machine  which  has  been  developed  for  this  special  purpose. 

By  J.  Edward  Schipper 


IN  any  production  layout  there  is  usually  one  machine 
or  one  process  that  is  slower  than  the  other  proc- 
eJises.  The  rate  at  which  the  work  can  proceed 
through  that  machine  or  process  is  what  determines  the 
rate  of  production  of  the  entire  shop.  In  automobile 
engine  manufacture  this  has  generally  been  the  initial 
milling  operation.  This  has  been  particularly  true  on 
cylinder  blocks  where  it  is  necessary  to  take,  even  off 
the  most  closely  molded  casting,  a  rough  and  finish  cut 
on  three  and  sometimes  four  sides  of  the  block.  Once 
having  passed  through  the  rough  and  finish  milling  opera- 
tions, which  really  rough  out  the  cylinder  block  and  start 
it  on  its  way  through  the  production  line,  the  other  opera- 
tions, which  are  far  lighter  in  the  amount  of  material 
taken  off  and  far  more  susceptible  to  simple  jigging  and 
location,  proceed  rapidly. 

Within  the  last  two  or  three  years,  however,  this  con- 
dition has  been  changed.  The  development  of  continu- 
ous milling  has  brought  the  initial  operations  on  cylinder 
blocks  or  other  heavy  castings  to  a  point  where  the  work 
proceeds  as  rapidly  in  this  department  as  it  does  in 
others,  and  a  material  increase  in  the  production  possi- 
bilities has  been  made,  although  the  space  required  has 
actually  been  decreased.  There  are  several  reasons  for 
this  increase  in  efficiency.  The  first  is  the  use  of  the 
continuous  principle  which  enables  the  machine  to  be 
constantly  operating  in  one  direction,  with  reloading 
proceeding  while  the  machine  is  cutting  on  another  piece. 
This  has,  of  course,  been  made  possible  by  the  use  of 
the  rotary  type  of  miller  in  place  of  the  planer  type, 
which  carried  the  blocks  on  a  long  table  and  required 
a  quick  return  mechanism  during  the  period  in  which  the 
machine  went  back  to  its  initial  position  for  a  new  cut. 
The  rotary  type  of  miller  is  applicable  in  a  great  many 
instances,  and,  where  it  is  possible  to  use  it,  it  cuts  down 
the  floor  space  required  to  an  enormous  degree.  This 
is  apparent  by  an  inspection  of  the  illustrations  herewith. 

Another  development  has  been  the  use  of  double 
cutters,  one  taking  the  roughing  cut  and  the  other  the 
finish  cut  on  the  same  machine.  Thus,  one  setting  up 
of  the  machine  and  one  clamping  of  the  piece  is  all  that 
is  necessary  for  the  double  operation.  A  number  of 
these  milling  machines  have  been  made  by  the  Davis  & 
Thompson  Co.  of  Milwaukee.  These  have  been  made  with 
milling  cutters  up  to  16  or  18  in.  in  diameter  and  are 
adaptable  to  a  great  variety  of  purpose^.  Fig.  1  shows 
one  of  these  machines  in  operation  on  ihe  Herschell- 
Spillman  six-cylinder  blocks.  As  will  be  seen,  the  rotary 
table  on  this  machine  carries  nine  six-cylinder  blocks. 
Both  ends  are  milled  at  the  same  time. 

This  same  type  of  milling  machine  is  used  on  the 
Ansted  engine  for  the  Lexington  cars  and,  in  the  latter 
factory,  is  so  arranged  that  nothing  will  interfere  with 
the  use  of  an  overhead  crane  to  apply  the  work  to  the 


work  drum.  An  installation  of  this  same  machine  is 
used  at  the  Chevrolet  factory  to  mill  the  ends  of  the 
Chevrolet  blocks.  This  is  a  similar  type  of  installation, 
the  end  fixtures  being  steel,  hardened  and  ground  and 
act  as  pistons,  entering  the  cylinder  block  to  locate  it 
accurately.  The  operator  simply  slips  the  slotted  clamp 
in  place,  tightens  the  nut  and  the  blocks  can  be  milled 
to  micrometer  measurement.  On  this  type  of  installation 
the  production  runs  60  to  80  an  hour. 

One  of  the  features  of  this  type  of  machine  is  that  a 
large  variety  of  work  can  be  done,  particularly  on  the 
No.  3  machine,  by  having  extra  work  drums  which  can 
be  changed  in  a  few  minutes.  It  is  only  necessary  to 
remove  six  bolts  to  take  off  the  work  drum  and,  conse- 
quently, this  replacement  is  easy.  An  adaptation  of  the 
Davis  continuous  milling  machine  is  used  for  milling 
simultaneously  both  ends  of  the  Fordson  tractor  crank- 
shaft. The  holding  fixtures  on  this  particular  installa- 
tion are  extremely  simple.  The  shafts  are  laid  on  the 
work  mandrel  flange  and  crank-handle  end  alternately 
and  are  centered  by  hardened  steel  blocks.  One  set  of 
slotted  clamps  holds  each  shaft.  The  operator,  conse- 
quently, needs  only  to  tighten  the  nuts  when  the  shafts 
are  ready  to  be  milled.  The  production  runs  from  75  to 
95  crankshafts  per  hour  on  this  installation. 

One  of  the  most  interesting  developments  which  has 
been  made  recently  is  the  use  of  rope  clamping  on  this 
machine.  Figs.  2  and  3  show  the  rope  clamping  method 
as  applied  to  the  end  milling  of  the  Chevrolet  camshaft. 
With  this  installation  it  is  possible  to  go  as  high  as  360 
camshafts  per  hour.  The  machine  is  at  present  turning 
out  300.  As  will  be  noted,  all  the  operator  has  to  do  is 
to  drop  the  camshaft  into  the  V  block  and  the  clamping 
is  taken  care  of  automatically  by  the  wire  cable  which 
is  under  tension  around  the  pulley.  The  heavy  coil 
springs  shown  in  Fig.  2  hold  the  tension  on  the  rope 
cable  and,  consequently,  firmly  hold  the  camshaft  in  the 
V  block  while  the  milling  operation  is  taking  place.  A 
great  many  adaptations  of  this  machine  have  been  made. 

Fig.  4  shows  a  new  model  known  as  the  2^2,  which  is 
adaptable  to  crankcase,  cylinder  head  or  other  similar 
work.  This  machine  will  take  16-in.  cutters  or  larger 
and  is  self-lubricated,  the  oil  being  carried  in  the  base 
and  circulated  by  oil  pump.  Micrometer  adjustments  of 
each  spindle  are  provided.  The  same  machine  from  the 
operator's  side  is  shown  in  Fig.  5.  All  of  these  machines 
are  designed  to  be  truly  continuous,  with  the  operator 
placing  work  to  be  milled  in  the  fixtures  without  delay- 
ing the  cycle,  and  the  milling  time,  consequently,  be- 
comes the  chucking  time.  A  feature  of  the  machine  is 
that  all  cutter  spindles  have  micrometer  adjustments,  are 
mounted  on  opposed  cone  bearings  and  are  solid  from  end 
to  end.  Gears  are  provided  to  give  a  change  of  feed  of 
from  3  in.  to  30  in.  per  min.  past  the  cutter. 
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New  Machines  for  Rapid  Milling  Operations 


1 — Davis   continuous    milling    machine,    rough    and    finish    end     milling     Herschell-Spillman    six-cylinder    block.     2 — Wire 

cable    clamping    method    used    on    Davis   continuous    miller  operating     on    Chevrolet    camshaft.     3 — Chevrolet    camshaft 

operation    showing    simple    location    of   shaft    in    V-block    w\th    wire   cable   clamps.     4 — Davis    continuous   miller   No.   21 '2 

model,    capable    of    taking    16-in.    or    larger    cutter.     5 — Operator's   side   of   model   2K2    Davis  continuous   miller. 
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Investment 
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Body 

Insurance 
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License 
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Driver's  wages 

Tires 
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Garage  rent 

Sinking  fund 

Special  equipment 

Knowledge  of  Operating  Costs  Will 

Increase  Truck  Sales 

Such  data  should  be  determined  by  accurate  records  obtained  from  actual 
operation  under  every  conceivable  condition.  The  manufacturer  who 
gives  prospective  purchasers  this  information  and  helps  him  determine 
costs  in  advance  will  perform  a  service  to  himself,  customer  and  industry. 

OPERATING  cost  is  one  of  the  principal  factors  in 
determining  the  efficiency  of  a  motor  truck.  The 
manufacturer  who  can  furnish  his  salesmen  with 
accurate  and  all-truthful  data  along  this  line  will  be  tear- 
ing down  one  of  the  highest  barriers  to  sales,  for  the  auto- 
motive market  now  contains  fewer  men  who  buy  on  chance. 
Facts  as  to  what  a  motor  truck  will  do  and  how  much  it 
will  cost  to  do  it  are  demanded  by  the  prospective  truck 
customer.  The  mere  statement  that  a  motor  truck  will  in- 
crease the  efficiency  of  any  business  is  not  enough.  Fig- 
ures must  be  presented  to  show  how  efficiency  will  be  in- 
creased. 

The  subject  of  operating  costs  is  gone  into  rather  thor- 
oughly in  a  book  by  F.  Van  Z.  Lane,  C.E.,  Lecturer  on 
Motor  Truck  Transportation  at  New  York  University. 
While  the  author  takes  up  the  question  from  the  viewpoint 
of  the  owner  rather  than  the  manufacturer,  the  points  he 
brings  out  should  interest  the  latter  and  cause  him  to  see 
how  and  why  he  should  be  prepared  to  show  customers 
what  they  may  be  prepared  to  expect  in  the  way  of  ex- 
penses after  they  have  purchased  a  truck.  Fixed,  or 
definite  costs  cannot  be  determined,  it  is  true,  for  under 
varying  conditions  there  will  be  varying  costs.  It  is  quite 
possible,  however,  to  obtain  cost  data  from  trucks  oper- 
ating under  various  conditions  and  thus  pass  on  to  the 
prospective  owner  the  knowledge  as  to  their  results,  and 
let  him  decide  which  condition  best  coincides  with  his 
particular  business. 

The  result  of  a  questionnaire  published  in  Automotive 
Industries  about  three  months  ago  showed  that  most 
truck  manufacturers  conduct  some  sort  of  tests  before 
their  vehicles  are  placed  on  the  market,  but  there  was 
nothing  to  indicate  that  any  single  manufacturer  attempts 
to  determine  actual  operating  costs  so  he  can  tell  the  pur- 
chaser what  he  may  expect  to  spend  per  year,  and  thus 
help  him  to  efficiently  organize  his  motor  transportation 
system. 

Information  as  to  the  operating  costs  of  a  motor  truck 
should  be  all-truthful.  Confidence  cannot  be  established 
or  maintained  if  only  a  part  of  the  truth  is  told.  It  would 
be  quite  possible  for  the  motor  truck  manufacturer  to  fur- 
nish figures  that  would  tell  a  part  of  the  story  without 
going  into  details  as  to  other  expenses,  but  such  a  program 
could  only  prove  disastrous  in  the  end.  On  the  face  of 
things  it  might  seem  that  competition  wonld  forbid  setting 
forth  all  the  facts  available,  but  truck  pu '•chasers  are  in- 
telligent enough  to  see  that  the  salesman  vho  includes  in 
his  figures  all  the  factors  that  enter  into  operating  costs 
is  not  trying  to  "put  something  over,"  and  he  will  place 
his  confidence  in  that  salesman. 

What  are  the  factors  entering  into  operating  costs? 
Mr.  Lane  divides  them  into  three  headings,  which  are  sub- 
divided as  follows: 


There  are  probably  others,  and  if  the  manufacturer  can 
find  them  and  include  them  in  the  items  he  presents  to  a 
customer  so  much  the  better.  It  will  be  noted  that  the 
item  of  overhead  cost  is  not  included,  but  this  can  only  be 
determined  by  the  part  a  truck  plays  in  the  business  as  a 
whole  and  would  have  to  be  considered  separately  for  each 
case.  The  factors  mentioned  apply  directly  to  truck  oper- 
ation while  engaged  in  transportation  service. 

Does  it  not  seem  plausible  that  the  truck  salesman  or 
dealer  would  gain  the  confidence  of  his  prospect  if  he  were 
able  to  show  his  prospect  what  these  costs  have  been  under 
conditions  similar  to  those  under  which  the  truck  is  to  be 
used?  Would  he  not  gain  more  confidence  if  he  could  sit 
down  and  figure  fairly  with  the  customer  just  what  the 
truck  would  have  to  do  under  normal  conditions  and  show 
him  what  it  was  going  to  cost?  After  that  the  truck 
manufacturer  would  do  well  to  supply  the  purchaser  with 
cost  sheets  that  he  might  keep  an  accurate  record  of  the 
cost  of  operation.  These  records  would  furnish  real  in- 
formation both  for  the  manufacturer  and  for  future 
prospects. 

There  are  certain  laws  governing  motor  truck  trans- 
portation that  should  be  known  to  every  truck  owner,  for 
a  knowledge  of  them  might  have  an  important  bearing 
upon  the  efficient  and  economical  operation  of  the  vehicle. 
Mr.  Lane  sets  these  laws  down  as  follows: 

1.  The  cost  per  day  will  vary  with  the  miles  operated  per 
day.  This  cost  will  increase  as  the  daily  mileage  in- 
creases. 

2.  The  cost  per  mile  will  vary  with  the  miles  operated 
per  day.  This  cost  will  decrease  as  the  daily  mileage 
increases. 

3.  The  daily  cost  unit  (per  ton,  per  bag,  per  gallon,  per 
Ibale,  box,  or  whatever  unit  is  used)  will  vary  with  the 
different  truck  capacities  and  the  distance  hauled. 
This  cost  will  decrease  with  an  increased  truck  ca- 
pacity and  it  will  increase  with  an  increase  in  daily 
mileage. 

4.  The  cost  per  unit  mile  (per  ton  mile,  etc.)  will  vary 
Asith  different  capacities  and  the  miles  of  truck  haul 
per  day.  The  cost  will  decrease  as  the  capacity  in- 
creases and  it  will  decrease  with  an  increase  in  daily 
mileage. 

These  laws  apply  only,  of  course,  when  other  conditions 
are  equal,  such  as  road  and  traffic  conditions,  efficiency  of 
drivers,  mechanical  operation,  etc.  They  form  a  working 
basis,  however,  for  the  manufacturer  to  obtain  actual 
operating  costs  and  pass  that  information  on  to  the  man 
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who  buys  a  truck.  A  knowledge  of  them  will  clear  up 
many  apparent  inconsistencies  in  comparing  the  cost  of 
operating  one  truck  with  another.  Such  knowledge  is 
necessary  if  the  prospective  truck  operator  is  to  determine 
correctly  what  capacity  of  truck  he  should  use.  They 
make  comparisons  possible  with  other  means  of  trans- 
portation, and  enable  the  operator  to  ascertain  his  actual 
cost  of  operations  with  his  truck. 

The  importance  of  furnishing  cost  records  cannot  be 
over-emphasized.  In  no  other  way  can  an  operator  accur- 
ately determine  what  his  motor  transportation  system  is 
costing  him.  It  is  estimated  that  of  some  900,000  trucks 
in  operation,  only  about  50,000  have  their  operating  costs 
determined  by  records.  This  situation  is  one  that  should 
be  overcome.  The  business  man  keeps  accurate  records 
of  the  cost  of  his  production,  labor,  advertising,  selling 
and  all  other  departments,  but  disregards  his  transporta- 


tion, hauling  and  delivery  costs,  yet  they  play  an  im- 
portant part  in  his  business.  A  systematic  analysis  of 
these  costs,  together  with  a  study  of  the  laws  with  a  view 
to  decreasing  them,  would  go  a  long  ways  toward  increa.s- 
ing  efficiency  and  opening  up  a  larger  motor  truck  market. 
The  motor  truck  is  now  recognized  as  an  all  important 
factor  in  the  transportation  system  of  the  nation.  Its 
system  of  operation  is  not  perfect,  but  it  could  be  made 
more  nearly  so  if  the  operations  were  carried  on  in  a  more 
scientific  manner.  The  manufacturer  is  the  logical  person 
to  take  the  lead  in  a  movement  to  make  this  possible  and 
those  who  are  the  first  to  take  steps  along  this  line  ar^; 
apt  to  be  the  ones  who  will  profit  most.  Mr.  Lane's  book 
is  an  interesting  one  from  many  other  standpoints,  but  his 
chapters  on  operating  costs  show  the  need  for  such  studies, 
and  bring  forcibly  to  mind  the  fact  that  the  manufacturer 
has  done  too  little  to  educate  the  buyer  along  these  lines. 


A  New  Single  Plate  Clutch 


IN  the  new  single  plate  type  of  clutch  showTi  in  the  ac- 
companying cut  there  are  twelve  springs  acting  di- 
rectly upon  the  friction  surfaces.  The  springs  are  so  pro- 
portioned that  the  decreased  pressure  produced  when  the 
friction  mats  are  worn  is  still  sufficient  to  make  the 
clutch  operate  within  the  recommended  capacity.  The 
springs  for  each  clutch  are  calibrated  and  held  within  a 
tolerance  of  two  and  one-half  pounds  at  normal  load. 
Springs  with  a  normal  load  of  130  lbs.  up  to  170  lbs.  are 
provided  as  required. 

The  pressure  plate  is  connected  to  the  levers  and  is 
positively  drawn  away  from  the  friction  mats  to  prevent 
dragging  upon  disengagement. 

The  friction  mats  are  of  woven  asbestos  &%  in.  inside  by 
9%  in.  outside  diameter  and  5/32  in.  thick.  They  are  of 
the  floating  type  with  a  total  area  of  wearing  surface  of 
158  sq.  in.  The  pressure  per  square  inch  of  friction  sur- 
face is  20  lb.  for  the  130  lb.  springs  and  26  lb.  with  the 
170  lb.  springs.  The  clutch  is  made  in  10-in.  size  to  fit  a 
standard  S.A.E.  flywheel. 

The  toggle  levers  used  to  disengage  the  clutch  are  held 
firmly  in  both  engaged  and  disengaged  positions  to  pre- 
vent rattle.     The  inner  ends  of  the  toggle  levers  are  held 


in  a  ball  and  socket  hub  which  adjusts  itself  automatically 
to  equalize  the  pull  on  the  levers.  This  prevents  the  sleeve 
from  binding  on  the  shaft  when  the  balls  of  the  toggles 
are  not  in  the  same  plane  or  when  the  pull  on  the  levers  is 
not  equal. 

The  throwout  bearing  is  a  special  deep  grooved  annular 
thrust  bearing  held  in  a  container  with  ample  lubricating 
capacity.  The  lubricant  is  fed  to  the  container  through 
a  tube  arranged  to  connect  with  a  cup  conveniently  located 
on  the  floor  boards  of  the  car.  The  throwout  sleeve  is  of 
hard  bronze  grooved  for  lubrication.  Oil  holes  along  the 
side  of  the  shoulder  of  the  sleeve  connect  with  the  grooves 
through  which  the  oil  from  the  reservoir  passes. 

A  clutch  brake  is  provided  and  is  effective  until  mats 
have  worn  enough  to  require  adjusting  of  the  clutch.  The 
adjustment  is  made  by  turning  any  one  of  the  three  ad- 
justing nuts,  which  in  turn  raise  or  lower  the  three  ful- 
crums  and  bring  the  sleeve  to  its  proper  position.  All 
three  adjusting  nuts  have  gear  teeth  which  engage  with 
mating  teeth  in  a  ring  of  sheet  metal  which  operates  them 
simultaneously.  The  ring  is  held  in  place  by  three  spring 
clips.  No  loosening  or  tightening  of  screws  is  necessary 
for  making  an  adjustment.  The  adjusting  nuts  are  ac- 
cessible and  take  a  standard  open -end  wrench. 

The  clutch  shown  is  known  as  model  N  and  is  the  pro- 
duction of  the  Detroit  Gear  and  Machine  Co. 


The    Detroit    Gear   and    Machine    Co.'s    new    single    plate    clutch 


A  Tractor  Export  Chart 

A  CHART  showing  the  quantities, 
value  and  destination  of  all  farm 
tractors  exported  is  being  prepared  in 
the  statistical  section  of  the  Agricul- 
tural Implements  Division  of  the  De- 
partment of  Commerce.  Statistics  of 
exports  will  be  added  to  the  chart  each 
month  for  the  month  preceding,  so  that 
figures  will  be  available  at  all  times 
showing  the  exports  for  any  period. 

The  Agricultural  Implements  Divi- 
sion will  now  handle  all  tractor  sta- 
tistics, instead  of  merely  farm  tractors. 
Under  a  former  arrangement  the  sec- 
tion was  only  concerned  with  farm 
tractors,  while  others  designated  as 
commercial  tractors  were  in  the  hands 
of  the  Automotive  Division.  The  Agri- 
cultural Implement  Section  has  on  file 
valuable  information  for  the  tractor 
manufacturer  or  exporter. 
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Hoover  and  Daugherty  Discuss  Status 

of  Trade  Associations 

In  correspondence  recently  made  public,  the  Attorney-General  gives  in- 
formal approval  to  the  collection  of  statistics  concerning  production,  stocks, 
wages,  etc.,  if  they  are  made  public  at  same  time  they  are  received  by  mem- 
bers.    Discussion  helps  define  legitimate  trade  association  functions. 


THE  Hoover-Daugherty  controversy  concerning 
trade  associations  has  a  definite  interest  for  every 
manufacturer,  regardless  of  the  industry  in  v^^hich 
he  is  operating.  The  last  issue  of  Automotive  Industries 
being  the  annual  Statistical  Number,  it  vi^as  impossible 
to  devote  to  the  recent  developments  of  this  controversy 
the  space  necessary  for  a  proper  understanding  of  the 
present  situation.  The  correspondence  between  Hoover 
and  Daugherty  about  trade  associations  has  just  been 
made  public  and  is  vi^orth  close  study. 

The  correspondence  begins  with  a  comprehensive  and 
sound  analysis  by  Hoover  of  the  entire  trade  association 
situation.  Hoover  points  out  the  necessity  for  legitimate 
trade  association  activity  and  presents  the  reasoning 
leading  to  his  conclusions.  His  opinion  is  a  bit  too  long 
to  print  here  in  full,  yet  it  presents  so  excellent  a  resume 
of  the  situation  that  certain  parts  are  necessary  to  a 
proper  understanding  of  any  analysis.  Hoover  wrote 
in  part: 

"Commercial  progress  in  industry  has  always  been 
measured  by  the  advance  in  knowledge  of  those  engaged 
in  industry.  It  is  impossible,  for  men  to  acquire  or 
secure  all  possible  knowledge  at  one  time.  Its  acquisi- 
tion is  a  grov^i;h  resulting  from  continuous,  intelligent 
inquiry.  The  knowledge  of  an  industry  that  is  necessary 
and  essential  to  its  success  must  embrace  all  facts  and 
circumstances  that  will  in  any  way  influence  that  indus- 
try. These  facts  and  circumstances  must  include  eco- 
nomic conditions  as  well  as  scientific  facts  to  the  extent 
that  science  is  called  into  play  in  its  operation  and  all 
commercial  conditions  that  make  for  eflRcient  production, 
merchandising  and  distribution.  No  one  will  dispute 
the  foregoing  statements;  they  are  fundamental  and 
necessary  to  the  life  of  trade  and  commerce, 

"Trade  associations  have  been  in  existence  for 
many  years.  The  great  majority  rre  legitimate,  both 
in  form  of  organization  and  in  activity.  The  minor- 
ity, while  lawfully  organized  under  articles  express- 
ing lawful  purposes,  may  engage  in  activities  that 
are  evidence  of  purpose  contrary  to  and  outside  of 
the  declared  purposes  in  the  articles  of  organization. 

"Again,  a  trade  association  may  have  lawful  form  of 
organization  and  the  activities  of  its  officers  may  be 
clearly  within  the  purposes  declared  in  the  association 
charter,  and  yet  members  of  the  organizai'on  may,  by 
unlavvrful  confederation,  use  the  information  lav/fully 
secured  for  unlawful  purposes.  It  may,  therefore,  truth- 
fully be  said  that  the  line  dividing  the  good  association 
and  the  bad,  the  proper  activity  from  the  improper  one, 
and  the  lawful  activities  of  the  officers  of  an  association 
from  the  unlawful  acts  of  the  membership  cannot  be 
determined,  in   every  instance,  with   singular  ease. 


"It  is  with  much  earnestness  that  I  claim  there 
is  propriety,  generally  speaking,  in  trade  associa- 
tions. Their  lawful  field  of  endeavor  is  large,  and 
their  activities  work  for  promotion  and  advancement 
of  the  public  welfare  and  for  progressive  economic 
organization.  In  making  this  statement  I  am  not 
unmindful  of  the  fact  that  the  impression  exists 
with  a  small  minority  that  individual  prohibited  acts 
may  be  accomplished  by  organization  under  the  dis- 
guise of  a  trade  association. 

"Information  lawfully  secured  regarding  trade  and 
economic  conditions  made  public  for  the  information  of 
everyone  cannot  be  harmful.  Information  secured  solely 
for  the  benefit  of  members  and  of  a  character  that  puts 
the  membership,  by  reason  of  the  information,  in  a  posi- 
tion of  advantage,  as  compared  with  the  public  without 
such  information,  cannot  be  sanctioned  by  sound  public 
policy. 

"The  activities  of  trade  associations  that  have  received 
the  greatest  criticism  involve  the  collection  of  statistics 
relating  to  volume  of  production,  capacity  to  produce  by 
districts  of  production,  wages,  consumption  of  products, 
in  domestic  and  foreign  trade,  distribution  thereof,  in- 
cluding volume  of  distribution  by  districts,  together  with 
figures  as  to  stocks  on  hand,  wholesale  and  retail,  by 
districts,  coupled  with  information  as  to  price,  either  in 
the  form  of  individual  reports  of  each  member  distributed 
to  every  other  member  or  the  individual  prices  reported 
to  the  association  and  by  the  latter  compiled  and  aver- 
aged by  districts  for  certain  specified  periods. 

"If  information  regarding  production,  capacity  and 
distribution  by  districts,  with  average  prices  for  grades, 
brands,  sizes,  styles  or  qualities  sold  in  the  respective 
districts  for  specified  periods  of  time  could  be  given 
to  the  public  at  the  same  time  that  such  information  is 
available  to  the  members  of  an  association,  in  my  judg- 
ment great  public  good  would  result.  With  this  informa- 
tion available,  everyone  dealing  in  the  products  of  a 
given  industry,  whether  buyer  or  seller,  would  have  the 
same  information  regarding  conditions  and,  in  dealing 
with  one  another,  would  have  knowledge  of  the  same 
facts  upon  which  to  form  their  judgments  as  to  the 
proper  course  to  pursue. 

"A  majority  of  the  associations  collecting  data 
of  the  nature  indicated  have  distributed  same  only 
to  members  of  the  association,  while  others  have 
undertaken  to  give  the  information  to  the  public 
through  the  daily  and  trade  papers.  Publication 
of  the  information  by  these  associations  in  the  daily 
press  has  not  been  general,  and  its  availability  to 
the  public  has  been  largely  through  the  medium  of 
trade  papers,  and  through  the  daily  press  to  the 
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extent  that  the  latter  may  have  beei.  utilized.  When 
published  through  trade  papers  this  information 
should  be  released  to  members  only  after  such  pub- 
lication." 

Hoover  then  goes  on  to  ask  the  Attorney-General  11 
questions  dealing  with  the  following  subjects: 

1.  Uniform  cost  systems. 

2.  Standard  nomenclature. 

3.  Standardization  in  quality  and  grades  of  product. 

4.  Collecting  of  credit  information. 

5.  Insurance. 

6.  Co-operative  advertising. 

7.  Co-operative   welfare   work. 

8.  Co-operative  handling  of  legislative  questions. 

9.  Co-operation  with  Federal  Government. 

10.  Collection  and  dissemination  of  statistical  data  con- 
cerning production,  wages,  stocks,  distribution,  etc. 

11.  Exchange  of  price   information. 

The  tenth  item  is  specially  important.  The  funda- 
mental purpose  of  statistical  data  concerning  industry 
is  constructive.  It  is  to  enable  organizations  within  an 
industry  and  those  allied  with  an  industry  so  to  analyze 
their  markets  and  correlate  their  various  organization 
activities  that  the  industry  may  be  conducted  on  the 
most  efficient  basis,  eliminating  as  much  wasie  as  pos- 
sible and  making  the  conduct  of  the  business  render 
greater  service  to  the  public  and  greater  returns  to  the 
various  independent  organizations. 

Hoover's  tenth  question,  in  detail,  was  as  follows: 

(A)  May  a  trade  association  collect  statistics  from 
each  member  showing  his  volume  of  production,  his  ca- 
pacity to  produce,  the  wages  paid,  the  consumption  of 
his  product  in  domestic  or  foreign  trade,  and  his  distri- 
bution thereof,  specifying  the  volume  of  distribution  by 
districts,  together  with  his  stock,  wholesale   or  retail? 

(B)  And  may  such  trade  association,  on  receipt  of  the 
individual  reports  of  each  member,  compile  the  informa- 
tion in  each  report  into  a  consolidated  statement  which 
shows  the  total  volume  of  production  of  the  membership, 
its  capacity  to  produce  by  districts  of  production,  which, 
in  some  instances,  include  a  State  or  less  area,  the  wages 
by  districts  of  production,  the  consumption  in  foreign 
or  domestic  trade  by  districts,  the  volume  of  distribution 
by  districts  and  the  stocks  on  hand,  wholesale  and  retail, 
by  districts? 

(C)  And  if,  after  compiling  the  information  as 
aforesaid,  the  information  received  from  the  mem- 
bers, as  well  as  the  combined  information,  is  not 
given  by  the  association  to  any  other  person,  may  it 
then  file  the  combined  statement  with  the  Secretary 
of  Commerce  for  distribution  by  him  to  the  members 
of  the  association  through  the  public  press  or  other- 
wise and  to  the  public  generally  and  to  all  persons 
who  may  be  in  any  way  interested  in  the  product  of 
the  industry,  it  being  understood  that  the  individual 
reports  for  the  members  should  cover  either  weekly, 
monthly,  quarterly  or  longer  periods  as  may  be 
deemed  desirable  by  the  members,  and,  when  a  pe- 
riod is  adopted,  the  report  for  each  member  shall 
cover  that  period,  and  the  combined  report  shall  be 
for  that  period? 

The  rather  brief  and  somewhat  indefinite  reply  of  the 
Attorney-General,  however,  apparently  finds  no  objection 
to  the  activities  of  the  associations  covered  by  Hoover's 
questions  as  regards  standard  nomenclature,  standardiza- 
tion, credits,  group  insurance,  co-operative  welfare  work 
and  co-operative  handling  of  legislative  problems. 

Only  in  two  instances  did  the  Attorney-General  find 
any  specific  objections.  These  had  to  do  with  the  clause 
regarding  uniform  cost  systems  and  a  part  of  the  clause 


about  co-operative  advertising.     The  questions  involved 
read  a.s  follows: 

1.  May  a  trade  association  provide  for  its  members  a 
standard  or  uniform  system  of  cost  accounting  and  rec- 
ommend its  use,  provided  that  the  costs  so  arrived  at  by 
the  uniform  method  are  not  furnished  by  the  members  to 
each  other  or  by  the  members  to  the  association  and  by 
the  latter  to  the  individual  members? 

6.  May  a  trade  association,  in  co-operation  with  its 
members,  engage  in  co-operative  advertising  for  the  pro- 
motion of  trade  of  the  members  of  that  association  en- 
gaged in  the  particular  industry;  and  may  the  associa- 
tion engage  in  such  form  of  promotion  by  furnishing 
trade  labels,  designs,  and  trade-marks  for  the  use  of  its 
individual  members? 

The  comments  of  the  Attorney-General  on  these  ques- 
tions were  as  follows: 

"With  reference  to  the  first  paragraph,  there  is  no 
apparent  objection  to  a  standard  system  of  cost  account- 
ing, but  I  think  associations  should  be  warned  to  guard 
against  uniform  cost  as  to  any   item  of  expense. 

"Furthermore,  I  have  serious  doubts  about  the  advis- 
ability of  the  latter  part  of  the  sixth  paragraph.  I  can 
see  no  objection  to  co-operative  advertising  designed 
to  extend  the  markets  of  the  particular  article  produced 
or  handled  by  the  members  of  an  association,  but  when 
the  several  producers  or  dealers  use  uniform  trade 
labels,  designs  and  trade-marks  it  seems  to  me  the  inev- 
itable result  would  be  a  uniformity  of  price." 

The  last  paragraph  of  this  letter  covered  all  of  the 
other  questions  raised,  and  clarifies  the  discussion  to 
a  certain  extent,  although  it  cannot  be  said  to  give  any 
very  definite  conclusions,  taking  into  consideration  the 
lack  of  positiveness  which  characterizes  the  language 
used  and  the  fact  that  the  expression  of  opinion  is  only 
informal  in  nature.     The  final  paragraph  is  as  follows: 

"I  can  now  see  nothing  illegal  in  the  exercise  of  the 
other  activities  mentioned,  provided  always  that  what- 
ever is  done  is  not  used  as  a  scheme  or  device  to  curtail 
production  or  enhance  prices,  and  does  not  have  the 
effect  of  suppressing  competition.  It  is  impossible  to 
determine  in  advance  just  what  the  effect  of  a  plan 
when  put  into  actual  operation  may  be.  This  is  espe- 
cially true  with  reference  to  trade  associations  whose 
members  are  vitally  interested  in  advancing  or,  as  they 
term  it,  stabilizing  prices,  and  who  through  the  medium 
of  the  associations  are  brought  into  personal  contact 
with  each  other. 

"Therefore,  the  expression  of  the  view  that  the 
things  enumerated  by  you,  with  the  exceptions 
stated,  may  be  done  lawfully  is  only  tentative;  and 
if  in  the  actual  practice  of  any  of  them  it  shall  de- 
velop that  competition  is  suppressed  or  prices  are 
materially  enhanced,  this  department  must  treat 
such  a  practice  as  it  treats  any  other  one  which  is 
violative  of  the  anti-trust  act." 

In  reply  to  Daugherty's  letter,  Hoover  makes  a  brief 
explanation  of  the  meaning  of  the  clause  in  his  question 
regarding  co-operative  advertising  which  indicates  that 
what  Hoover  has  in  mind  is  really  in  accord  with  what 
Daugherty  believes  necessary.  Hoover  then  ends  his 
letter  of  reply  by  saying,  "With  this  explanation  I  feel 
sure  you  will  agree  with  me  that  our  views  on  the  mat- 
ters presented  are  in  complete  accord." 

Apparently  no  reply  denying  this  final  statement  has 
been  received,  so  it  would  seem  that  for  practical  pur- 
poses it  can  be  assumed  that  trade  association  activities 
are  legitimate  so  long  as  conducted  within  the  limits 
indicated  by  Hoover's  questionnaire.  Thus  the  case 
seems  to  rest  for  the  present. 
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Advantages    of    Grease    as    a    Chassis 

Lubricant 

Editor,  Automotive  Industries  : 

We  have  carefully  read  the  very  interesting  article 
written  by  Mr.  Cornelius  T.  Myers,  appearing  in  Auto- 
motive Industries  for  Dec.  1,  1921,  entitled  "Various 
Methods  of  Chassis  Lubrication."  We  thoroughly  agree 
with  the  author  of  this  article  that  failure  to  properly 
lubricate  automotive  chassis  is  one  of  the  greatest  causes 
for  the  depreciation  of  the  entire  vehicle,  leading,  of 
course,  to  unnecessary  and  highly  expensive  repairs. 
Notwithstanding  the  very  able  way  in  which  the  benefits 
of  oil  lubrication  were  presented,  it  is  our  belief  that 
not  enough  space  in  this  article  was  devoted  to  the  un- 
avoidable difficulties  standing  in  the  way  of  its  practical 
application  on  open  bearings. 

The  question  is  not  so  much  which  is  theoretically  the 
best  lubricant,  oil  or  grease,  as  it  is  which  of  the  two 
has  given  the  best  results  in  the  past  and  is,  all  things 
considered,  the  best  adapted  for  the  job  in  hand.  Mr. 
John  Rome  Battle  in  his  book,  "Industrial  Oil  Engi- 
neering," says: 

"When  the  bearing  load  is  heavy  and  the  bearing 
surfaces  are  forced  together,  an  oil  is  forced  out  of 
the  bearing  and  metallic  contact  will  occur.  With  a 
grease,  as  the  surfaces  approach,  the  shearing  action 
decreases  until  a  point  is  reached,  when  'flow  in  the  film' 
ceases,  and  the  film  will  not  become  any  thinner.  Thus 
metallic  contact  is  prevented.  This  feature  of  grease 
lubrication  is  an  important  factor  governing  the  selec- 
tion of  greases  for  lubrication,  particularly  for  those 
bearings  which  are  operated  at  low  speeds  and  high 
pressures,  especially  where  the  bearing  may  be  at  rest 
for  some  time.  Here  the  starting  friction  must  be  over- 
come when  the  bearing  surfaces  are  again  given  relative 
motion. 

"The  importance  of  the  effect  of  the  thickness  of  the 
lubricating  film  must  be  emphasized.  If  all  surfaces  in 
bearings  were  perfectly  smooth  there  would  be  no  ten- 
dency for  the  projections  to  interlock.  Since  this  is  not 
possible,  however,  it  must  be  appreciated  that  with  oil 
lubrication  the  lubricating  film  may  become  so  thin  that 
when  the  relative  rubbing  motions  of  the  surfaces  are 
low,  or  when  the  surfaces  are  at  rest,  while  they  do 
not  actually  touch,  they  do  to  some  extent  interlock. 
This  causes  the  starting  friction  to  be  larger  than  the 
friction  of  motion. 

"When  grease  is  used  as  a  lubricant  under  the  above 
conditions  the  film  between  the  surface?  of  the  bearing 
will  not  allow  its  being  pressed  to  thin  enough  dimen- 
sions to  permit  interlocking.  The  starting  friction  with 
grease  is,  therefore,  a  factor  depending  upon  the  shear- 
ing resistance  offered  by  the  film." 

The  foregoing  we  have  quoted  in  full,  as  it  seems  to 
us  to  be  a  very  concise  statement  by  a  recognized  au- 
thority on  the  superiority  of  grease  over  oil  as  a  chassis 
lubricant,  as  the  conditions  above  described  exactly  fit 
those  obtaining  in  an  automotive  chassis  bearing. 

In  contradiction  to  this,  the  article  above  quoted  dis- 
misses  grease   in   most   summary   fashion.      In   fact,    it 


states  that  most  greases  contain  a  soap  or  other  inert 
matter  which  makes  them  more  or  less  heavy,  but  which 
have  a  negative  qualification  as  a  lubricant.  In  other 
words,  this  article  gives  the  impression  that  the  only 
value  of  a  lubricant  is  the  mineral  oil  in  it,  while,  as  a 
matter  of  fact,  the  excellence  of  the  vegetable  or  mineral 
oil  out  of  which  the  soap  base  is  made  determines  in  a 
number  of  cases  the  excellence  or  deficiency  of  a  grease. 

Any  chemist  who  has  analyzed  any  of  the  good  greases 
on  the  market  at  the  present  time,  particularly  those 
recommended  for  chassis  lubrication,  knows  positively 
the  infinitesimal  percentage  of  non-lubricating  matter 
in  them.  In  fact,  I  have  in  mind  a  lubricant  made  by 
the  Sun  Oil  Co.,  as  well  as  one  manufactured  by  the 
Texas  Co.,  which  contains  no  non-lubricating  matter 
whatsoever,  which  is  true,  likewise,  of  many  lubricants 
manufactured  by  the  Warren  Co.,  Fisk  Co.,  etc. 

So  much  for  a  brief  discussion  of  the  benefits  of  grease 
as  a  chassis  lubricant,  a  subject  on  which  there  will 
always  be  much  difference  of  opinion.  However,  the 
fact  remains  that  over  400  separate  and  distinct  automo- 
tive engineering  departments  in  this  country,  containing 
perhaps  the  best  theoretical  and  practical  engineering 
minds  in  the  profession,  have  adopted  grease  as  the 
proper  lubricant  for  automotive  chassis. 

The  article  goes  on  and  condemns  grease  by  the  state- 
ment that  handling  a  grease  container  about  a  car  is  al- 
ways a  dirty  job.  The  question  might  be  asked.  What 
of  the  oil  that  slops  from  the  can?  That  too  is  a  dirty 
job,  and  this  spilling  is  absolutely  avoided  by  the  use 
of  grease.  But  in  order  to  insure  cleanliness  there  are 
at  the  present  time  patented  cans  on  the  market  which 
permit  the  filling  of  pressure  system  compressors  with- 
out the  lubricant  touching  the  hands. 

Compare,  if  you  will,  the  picture  of  an  unsightly  oil 
cup — the  dirty  oil  oozing  from  the  bearing  seeping  down 
on  the  leaves — with  the  nickel  plated  Alemite  fitting. 
These  fittings  make  the  lubricating  points  of  a  car  not 
mud  heaps,  but  symmetrical  and  highly  polished  points, 
which  assist  rather  than  nullify  the  labor  spent  on  the 
rest  of  the  car  to  make  it  as  pleasing  to  the  eye  as  it  is 
efficient  to  operate. 

The  statement  that  fittings  and  hose  sooner  or  later 
accumulate  dirt  which  is  forced  into  the  bearings  is  un- 
warranted, for  there  is  in  each  fitting  a  little  check  valve 
sealing  the  entrance  against  the  dirt  even  when  the  dust 
cap,  an  added  precaution,  which  fits  snugly  over  the  fit- 
ting, is  not  used.  Dirt,  of  course,  can  be  forced  into  the 
hose,  but  even  this  is  difficult  because  the  hose  is  gener- 
ally full  of  grease,  which  in  itself  prevents  the  entry  of 
dirt  particles. 

That  water  will  enter  the  fittings,  we  believe  is  an 
exaggeration.  In  fact,  the  writer  has  lubricated  the 
chassis  on  his  car  for  the  last  year  with  nothing  but  a 
grease  that  will  emulsify.  He  has  continually  washed 
his  car  with  a  hose,  and  in  each  case  if  water  entered  the 
bearing  it  would  have  been  immediately  noticeable; 
whereas,  as  a  matter  of  fact,  no  such  accident  was  ob- 
served. 

We  do  not  desire,  however,  that  the  case  be  settled  by 
theory,  even  though  we  believe  theoretically  grease  is 
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fully  established  as  being  superior  to  oil  as  a  chassis 
lubricant.  It  is  on  actual  performance  for  the  purpose 
intended  that  the  controversy  should  be  settled.  Count- 
less automobile  engineers  who  have  tried  oil,  some  if  not 
all  of  whom  must  have  been  fully  cognizant  of  the  vir- 
tues attributed  to  oil  for  chassis  lubrication  and  who 
must  have  had  presented  to  them  all  the  various  types 
of  oil  cups,  have  discarded  them  and  come  to  grease  as 
the  logical,  practical  and  most  efficient  method  for  chas- 
sis lubrication.  J.  Henly  Frier,  Jr. 


Transmission  Gear  Losses  and  Wear 

Editor,  Automotive  Industries: 

Supplementing  the  communication  of  G.  A.  Ungar  in  the 
issue  of  Jan.  26,  it  is  evident  that  transmission  efficiency 
is  almost  wholly  dependent  on  the  character  of  the  lubri- 
cant.   Invariably  semi-fluid  grease  lubricants  are  used  in 


order  to  produce  quiet  operation  of  the  gears.  As  indi- 
cated in  the  communication,  the  lower  efficiency  of  the 
transmission  is  particularly  evident  under  winter  driving 
conditions  when  the  temperatures  are  low,  and  it  is  easily 
understood  how  the  lubricant  affects  the  efficiency  by  the 
gear  shifting  difficulties  that  are  experienced. 

Under  ordinary  operating  conditions,  the  high  gear  or 
direct  drive  is  used  90  per  cent  of  the  time,  under  which 
conoitions  it  certainly  is  not  desirable  to  have  any  of  the 
other  gears  in  mesh. 

From  experiments  conducted  over  several  years,  with  a 
transmission  having  a  stationary  countershaft  in  high 
gear,  a  considerable  increase  in  efficiency  and  an  easier  op- 
erating transmission  have  resulted.  A  relatively  light  oil 
can  be  used  and  perfect  quietness  obtained  in  high  gear 
and  the  fact  that  the  lubricant  is  not  continually  churned, 
the  viscosity  is  well  maintained.  A.  A.  Bull,  Ch.  Eng. 
Northway  Motor  &  Mfg.  Co.,  Div'n  General  Motors  Corp. 


Farmer  Buying  Power 


THE  following  figures,  compiled  by  the  National 
Bureau  of  Economic  Research,  are  indicative  of  the 
general  trend  toward  attempts  at  compilation  of  accu- 
rate and  comprehensive  statistical  data  for  use  in  prac- 
tical planning.  The  figures  concern  the  buying  power 
•^f  the  farmer  and  are  the  result  of  a  long  investigation. 

In  analyzing  these  figures,  however,  in  their  relation 
to  the  automotive  industry,  it  must  be  realized  that  many 
factors,  other  than  potential  buying  power,  affect  that 
actual  potential  farm  market  for  automotive  products. 
As  total  buying  power  decreases,  of  course,  total  buying 
will  decrease,  but  this  does  not  mean  that  the  farmer 
will  cease  buying  all  products  to  an  equal  degree.  In 
so  far  as  cars,  trucks,  tractors  and  other  automotive 
products  constitute  a  necessary  part  of  the  farmer's 
business  and  operating  equipment,  such  products  will 
suffer  a  comparatively  slight  decrease  in  farm  sales. 
Necessities  will  always  be  bought.  Thus,  automotive 
products  will  be  sold  to  the  farmer  in  proportion  to  their 
demonstrated  value  as  economic  necessities. 

It  is  essential,  then,  that  the  following  figures  be  used 
in  planning  with  a  proper  perspective  as  to  their  signifi- 
cance. They  tell  an  important  part  of  the  story  of  the 
farm  market,  but  not  by  any  means  the  whole  story. 

The  farmers  of  the  United  States  in  1918  and  1919 
reached  an  unprecedentedly  high  level  of  total  income, 
as  compared  with  the  rest  of  the  gainfully  employed. 
This  is  true,  whether  comparisons  are  made  on  the  basis 
of  absolute  income  or  of  purchasing  power  in  terms  of 
the  dollar's  power  in  1913.  Then,  suddenly,  in  1920,  the 
farmer's  share  in  the  national  income,  in  terms  of  pre- 
war price  levels,  dropped  to  a  point  below  that  of  any 
previous  year  in  the  decade  1910-1920.  This  fact  is 
disclosed  in  the  report  of  the  National  Bureau  of  Eco- 
nomic Research,  now  in  press.  The  farmers,  who  repre- 
sent about  6,450,000,  or  16  per  cent  of  the  gainfully 
employed,  have  received  during  the  past  decade  a  share 
in  the  total  national  income  varying  between  12.3  in 
1911  and  17.4  in  1917  and  1918,  until  1920,  when  it 
dropped  to  10.9. 

The  farmer's  share,  in  billions  of  dollars  and  per  cent 
of  the  total,  is  estimated  by  the  Bureau  to  have  been  in 
each  year  beginning  with  1910  as  follows : 


Aggregate  of  In- 

Farmers* 

Per  Cent  of 

dividual  Incomes 

Income 

total  received 

(billions) 

(billions) 

by  farmers 

1910... 

$30.0 

$3.95 

13.2 

1911... 

30.2 

3.70 

12.3 

1912... 

31.5 

4.00 

12.7 

1913 , 

. . .       32.5 

1914 

. .  .       32.2 

1915 

. . .       34.3 

1916 

. ..       41.8 

1917 

. . .       50.7 

1918 

. . .       60.2 

1919 

64.7 

12.9 
13.0 
13.7 
13.9 
17.4 
17.4 
16.8 
10.9 


4.20 
4.20 
4.70 
5.80 
8.80 
10.45 
10.85 
1920 65.8   (approx.)     7.20 

The  final  figures  for  the  total  income  in  1920  can  at 
present  be  given  only  roughly,  since  the  income  tax 
returns  have  not  yet  been  published. 

When  these  figures  are  translated  into  terms  of  the 
purchasing  power  of  "1913  dollars"  it  is  again  seen  that 
the  purchasing  power  of  the  farmers  was  at  its  lowest 
ebb  in  1920.  Here  are  the  comparative  figures  in  billions 
of  dollars :  Farmers'  Income  in  billions 

of  dollars  at  the  uniform 
purchasing  power  of  1913 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920, 


$4.01 

Billions 

3.78 

4.04 

4.20 

4.17 

4.59 

5.10 

6.45 

6.50 

6.10 

3.50 

The  per  capita  income  in  the  country  as  a  whole  and 
the  per  capita  income  of  the  farmers,  both  measured  in 
dollars  of  1913  purchasing  power,  were  as  follows : 

Average  income       Average  income 
in  1913  dollars  of  all 
gainfully  employed 

1910 940 

1911 923 

1912 939 

1913 955 

1914 932 

1915 1005 

1916 1068 

1917 1025 

1918 941 

1919 938 

1920 850   (approx.) 


In  1913  dollars 
of  farmers 

631 

593 

624 

657 

652 

717 

795 
1004 
1011 

947 

543 


It  will  be  seen  that  in  the  first  years  of  the  decade 
farmers'  incomes  were  considerably  less  than  the  average 
of  the  gainfully  employed.  In  1917-19  they  were  about 
the  same.  The  farmers  were,  however,  hit  much  harder 
by  the  1920  fall  in  incomes  than  were  the  rest  of  us. 
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Improving  the  Dealer  Contract 

Necessity  for  stability  in  car  dealer  organizations  is  discussed.  N.  A.  C.  C. 
and  N.  A.  D.  A.  working  to  eliminate  present  contract  evils.  Mr.  Tipper 
shows  problems  and  suggests  methods  for  improving  contracts  which  will 
be  beneficial  both  to  the  manufacturer  and  to  the  retailer. 

By  Harry  Tipper 


THE  difference  between  the  retailer  of  automobiles, 
their  accessories  and  service,  and  the  retailer  of 
ordinary  commodities  is  nowhere  more  clearly 
demonstrated  than  in  the  character  of  the  contracts 
between  the  manufacturer  and  the  retailer  or  between 
the  distributor  and  the  retailer.  Discussions  which  have 
occurred  regarding  these  contracts  and  the  present  con- 
fusion existing  between  the  practice  of  the  manufacturer, 
the  demands  of  the  dealer  and  the  general  large  tendency 
to  change  all  indicate  the  difficulties  connected  with  the 
proper  scheme  of  development  between  manufacturer 
and  retailer  where  the  commodity  is  not  sold  but  is  to 
be  kept  running  during  its  life. 

It  has  been  estimated  from  various  sources  that  the 
mortality  in  car  dealers  during  the  year  1921  ran  from 
40  per  cent  to  50  per  cent  of  the  total  number.  This 
mortality  is  a  serious  matter  in  connection  with  the  dis- 
tribution of  the  automobile,  much  more  serious  than  in 
the  case  of  the  ordinary  commodity  for  the  reasons  pre- 
viously mentioned.  It  is  not  very  important  to  the  indi- 
vidual toilet  goods  manufacturer  if  30  per  cent  of  the 
drug  stores  in  that  particular  locality  go  out  of  business. 
The  reputation  of  the  manufacturer  is  not  involved  par- 
ticularly in  these  changes,  and  the  units  of  his  distribu- 
tion do  not  affect  the  market  to  the  same  degree. 

In  the  business  of  distributing  cars,  the  character, 
stability  and  operations  of  the  dealer  are  bound  up  with 
the  manufacturer  of  the  car  he  is  selling.  They  have 
a  very  important  influence  upon  the  position  of  the  manu- 
facturer in  that  locality  and  this  influence  has  a  tendency 
to  grow  as  the  business  settles  into  its  long  stride  and 
takes  its  place  in  the  social  and  industrial  fabric.  No 
other  product  owned  by  the  individual  in  social  life  re- 
quires so  much  attention.  No  other  product  is  so  com- 
plicated in  its  mechanical  requirements  and  there  is  no 
other  product  used  by  the  general  public  which  has  em- 
phasized its  own  values  and  difficuities  so  thoroughly. 

This  point  must  be  thoroughly  understood  if  the  posi- 
tion of  the  retailer  is  to  be  determined  accurately.  No 
other  complicated  machine  has  been  sold  to  the  public 
to  be  operated  by  amateurs.  No  product  becomes  a 
necessity  so  quickly  as  this  convenient  means  of  going 
about,  and  there  is  no  other  commodity  which  is  expected 
to  meet  the  calls  upon  it  in  the  same  way. 

In  all  of  these  respects  the  retailer  i?  the  key  man  in 
his  locality.  His  business  methods,  hi;^  capacity  to  de- 
liver good  service,  the  character  of  his  establishment — 
all  these  seriously  affect  the  reputation  of  the  manufac- 
turer in  that  locality.  As  the  car  becomes  more  and 
more  clearly  a  necessity,  as  its  novelty  wears  off  and  it 
takes  its  proper  place  this  influence  of  the  local  retailer 
becomes  more  important.  Consequently,  it  is  to  the  man- 
ufacturer's interest  to  develop  his  stability,  to  arrange 
to  aid  his  capacity  along  various  lines  and  to  see  that 


he  is  in  a  position  to  conduct  his   business  effectively. 

Much  discussion  has  developed  among  manufacturers 
and  also  among  the  retailers'  associations  concerning  the 
contractural  arrangements  between  the  two,  the  methods 
of  the  manufacturer,  and  the  dealer's  efficiency  in  his 
business.  There  has  been  a  good  deal  of  mutual  dissatis- 
faction with  the  situation  which  has  expressed  itself  in 
the  character  of  this  discussion.  A  form  of  contract  has 
been  suggested  by  a  combined  committee  of  the  N.  A. 
C.  C.  and  the  N.  A.  D.  A.  designed  to  do  away  with  a 
considerable  part  of  the  difficulty  at  present  involved. 
It  is  important,  of  course,  that  the  actual  character  of 
the  contract  and  its  wording  should  be  equitable  to  both 
parties  under  all  possible  circumstances.  It  is  equally 
important  that  the  responsibility  of  both  parties  to  the 
transaction  should  be  understood  by  them  and  the  con- 
tractural arrangements  include  a  full  understanding  and 
a  full  discussion  of  all  these  matters. 

It  is  to  the  manufacturer's  interest  to  foster  a  stable, 
intelligent  and  thorough  dealer  organization  in  this  field. 
It  is  up  to  him  to  study  and  understand  the  dealer's  situa- 
tion better  than  the  dealer  himself,  because  his  future 
is  involved  in  the  stability  and  the  business  conduct  of 
a  number  of  dealers,  whereas  the  individual  is  concerned 
only  with  his  own  conditions. 

The  statement  has  been  made  several  times  that  there 
are  not  more  than  a  few  thousand  dealers  in  the  field 
who  are  thoroughly  established  and  properly  competent 
in  all  lines  of  their  businefs.  Similar  statements  have 
been  made  regarding  the  standing  of  dealers  from  a 
financial  standpoint.  These  statements  might  be  ques- 
tioned, but  they  are  indicative  at  least,  and  there  is  no 
doubt  that  the  number  of  stable  and  efficient  dealers  is 
a  comparatively  small  proportion  of  the  total  in  the  field. 
This  is  not  the  fault  of  the  dealer  but  a  necessary  accom- 
paniment to  the  rapid  growth  of  the  business  and  the 
constant  entry  of  new  dealers  in  the  field,  who  have  not 
yet  had  the  opportunity  to  develop  themselves  to  the 
highest  point  of  efficiency  and  stability. 

The  problem  before  the  manufacturer,  therefore,  is 
one  of: 

First — Securing  those  dealers  who  are  capable  of  mak- 
ing a  good  outlet  for  his  product  and  safeguarding  his 
reputation,  or  those  dealers  whose  intelligence,  initiative 
and  local  standing  indicate  that  they  are  capable  of 
becoming  stable  and  strong  factors  in  their  locality  and, 
therefore,  of  value  to  the  manufacturer. 

Second — To  consider  carefully  from  his  standpoint  the 
investment  which  the  dealer  must  make,  the  problems 
which  the  dealer  must  face  and  the  importance  of  enter- 
ing into  contractural  arrangements  which  will  provide 
reasonably  for  contingencies  and,  at  the  same  time,  prove 
equitable  to  both  parties  in  case  of  changes  either  in 
the  manufacturer's  organization  or  the  dealer's  position. 
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Third — To  provide  such  organization  developments  as 
will  put  the  full  knowledge  of  the  manufacturer  at  the 
disposal  of  the  dealer  in  the  effort  to  improve  the  dealer's 
position  as  the  manufacturer's  representative  in  that 
territory,  with  the  full  responsibility  for  keeping  the 
market  in  good  shape  at  all  times  in  that  locality.  The 
contract,  of  course,  is  a  matter  upon  which  these  items 
hinge,  and  it  is  likely  that  the  form  of  contract  will 
have  to  change  as  the  business  grows  older,  stabilizes 
itself  and  develops  its  characteristics  more  fully. 

At  the  end  of  1921  there  was  a  good  deal  of  grumbling 
among  dealers  because  some  of  the  manufacturers  had 
obliged  them  to  take  their  quotas  of  new  cars  and  had 
made  no  appreciable  effort  to  aid  them  in  the  solution 
of  their  used  car  problems.  There  was  some  grumbling 
because  manufacturers  had  changed  their  policy  with 
regard  to  exclusive  or  non-exclusive  agencies  without 
giving  the  dealer  sufficient  opportunity  to  arrange  his 
business  and  investments  in  accordance  with  the  new 
policy. 

These  items  indicate  that  the  present  contracts  do 
jiot  fulfill  the  purpose  thoroughly  and  that  .many  impor- 
tant problems  affecting  the  relations  of  the  manufacturer 
with  the  dealer  are  not  considered  in  the  contract  as 
it  is  determined  at  present.  It  is  probable  that  many  of 
them  will  be  outside  the  limits 

of  the  written  contract  at  all     

times.  For  this  reason  it  is  all 
important  that  the  manufac- 
turer should  understand  the 
position  of  the  retailer  very 
thoroughly  so  that  the  con- 
tract may  express  the  spirit 
of  the  understanding  and  the 
■other  problems  of  importance 
be  solved  in  accordance  with 
that  spirit. 
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T  is  to  the  manufacturer's  interest  to  fos- 
ter a  stable,  intelligent  and  thorough 
dealer  organization  in  the  field.  It  is  up  to 
him  to  study  and  understand  the  dealer's  sit- 
uation better  than  the  dealer  himself,  be- 
cause his  future  is  involved  in  the  stability 
and  the  business  conduct  of  a  number  of 
dealers,  whereas  the  individual  is  concerned 
only  with  his  own  conditions. 


information,  understanding  and  co-operation  to  the 
dealers,  so  that  there  will  be  a  constant  improvement 
in  the  character  of  the  service  rendered  by  the  dealers 
and  their  ability  to  conduct  their  business  along  sound 
lines. 

Whatever  the  form  of  contract  entered  into  between 
the  manufacturer  and  the  distributor  or  the  dealer,  that 
contract  must  provide  an  equitable  arrangement  for  both 
parties  covering  the  ordinary  contingencies  of  the  busi- 
ness. The  provisions  of  a  contract  should  call  for,  among 
other  items : 

First — A  settlement  of  the  allotment  to  the  dealer  in 
reasonable  accord  with  the  possibilities  of  his  market 
and  the  rearrangement  of  that  quota  under  proper  re- 
quirements to  safeguard  the  dealer  without  injuring  the 
manufacturer. 

Second — It  should  include  simple  consideration  of  the 
elements  of  service  to  be  provided  by  the  dealer  and  the 
standards  upon  which  such  service  could  be  arranged. 
Third — It  should  recognize  the  dealer's  position  in 
case  the  agency  is  taken  away  from  him  and  the  manu- 
facturer's rights  in  case  the  dealer  desires  to  change 
from  one  car  to  another. 

Fourth — It  should  include  a  consideration  of  the  manu- 
facturer's position  in  a  used  car  problem  and  an  equitable 

method     of    considering    this 

under  given  conditions  of  sale. 

It  is  obvious  that  a  full  and 
simple  consideration  of  these 
matters  will  depend  upon  a 
pretty  thorough  understanding 
between  the  manufacturer  and 
the  dealer,  and  that  such 
understanding  will  require  a 
good  deal  of  preliminary  work 
so  that  the  matters  are  fullv 


determined    before     contracts 
It  is  necessary  to  appreciate are  made. 


thoroughly  the  fact  that  re- 
tailing automobiles  calls  for  the  development  of  busi- 
ness functions  that  were  not  previously  a  part  of  the 
operations  of  the  retailer.  Generally  speaking,  it  has 
"been  the  business  of  the  retailer  at  all  times,  in  all  other 
lines  of  industry,  to  get  people  to  his  store,  provide  a 
^ood  selection  of  commodities  and  to  sell  them  at  a 
reasonable  price,  to  deliver  commodities  in  the  locality 
which  he  serves  and  to  undertake  these  matters  promptly 
and  effectively.  The  retailing  of  the  automobile  includes 
not  merely  bringing  people  to  the  store,  but  going  out 
of  the  store  to  them.  It  means  not  merely  selling  the 
car,  but  providing  the  right  kind  of  service,  looking  after 
the  running  of  the  car  to  some  extent  and  the  character 
of  the  service  and  providing  the  supplies  and  accessories 
that  go  with  the  car.  Some  of  these  are  new  functions 
of  retailing  which  have  grown  up  pretty  rapidly.  They 
are  not  yet  developed  into  a  stable  system  and  the  under- 
standing between  manufacturers  and  dealers  is  not  as 
thorough  as  it  should  be.  The  dealer  has  not  been  cog- 
nizant of  all  his  responsibilities  to  his  customers  and  his 
manufacturer,  and  the  manufacturer  has  not  fully  recog- 
nized either  the  difficulties  of  the  dealer  or  his  obliga- 
tions to  him. 

The  tendency  in  the  business  of  retailing  automobiles 
is  for  the  automobile  itself  to  be  changed  more  and  more 
ty  the  character  of  the  local  service  rendered  by  the 
dealer,  and  the  reputation  of  the  automobile  itself  is 
intimately  involved  in  the  character  of  this  service.  On 
this  account  it  is  not  sufficient  for  the  manufacturer  to 
select  dealers  from  among  the  present  dealer  population, 
hut  it  is  necessary  for  the  manufacturer,  individually, 
and  the  manufacturers  as  a  whok  to  give  freely  of  their 


These  four  items,  however, 
represent  the  important  elements  in  the  stability  of  a 
manufacturer's  market  in  any  locality.  In  other  words, 
the  number  of  cars  to  be  sold  and  the  conditions  of  the 
sale,  the  service  to  be  rendered  on  the  cars  that  are 
running,  the  termination  of  the  contract  and  the  condi- 
tions involved,  plus  the  character  of  allowances  to  be 
made  for  used  cars,  represent  the  fundamental  elements 
upon  which  the  manufacturer's  market  depends,  and 
those  elements  are  so  intimately  connected  with  the 
future  market  of  his  car  that  they  should  be  the  subject 
of  full  understanding  and  agreement. 


DUTIES  on  automobiles  and  engines  imported  into 
Czecho-Slovakia  have  been  changed  by  a  law  which 
recently  went  into  effect.  Under  the  new  law  chassis, 
with  or  without  bodies,  separately  imported,  are  required 
to  pay  a  duty  of  65  per  cent  ad  valorem.  Engines  for 
either  automobiles  or  airplanes,  separately  transported, 
are  taxed  the  following  per  100  kilograms:    gzecho-Slovak 

kronen 

a — Engines  for  airplanes 15,000 

b — Other  engines — 

Piece- weig:ht  up  to  50  kilograms. ....  6,000 
Piece-weight  from  50  up  to  250  kilo- 
grams             5,500 

Piece-weight  from  250  up  to  500  kilo- 
grams     5,000 

Piece-weight  more  than  500  kilograms  4,500 

In  addition  to  these  duties  a  luxury  tax  of  12  per  cent 
ad  valorem  has  been  placed  upon  all  passenger  cars  and 
motorcycles  and  their  parts  and  accessories.  This  tax 
must  be  paid  by  the  importer,  however.  Motor  trucks 
and  ambulances  are  exempt  from  this  tax. 
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World  Registrations 

THE  possibility  of  business  men  utilizing  more 
fully  government  information  sources  has  been 
emphasized  on  numerous  occasions.  The  success  of 
the  recent  census  of  world  automobile  registration 
made  by  Automotive  Industries  brings  this  point 
again  into  prominence.  The  consular  service  of  the 
United  States  was  responsible  to  a  considerable  de- 
gree for  the  success  of  that  survey,  reports  being 
obtained  on  many  obscure  parts  of  the  world  with  a 
promptness  and  accuracy  that  was  extremely  gratify- 
ing. 

In  a  number  of  cases,  of  course,  il  was  necessary 
to  go  to  other  sources  for  the  inf  on  nation  desired, 
and  the  very  hearty  co-operation  extended  both  by 
individuals  and  organizations  of  various  kinds 
throughout  the  world  indicates  the  importance  which 
motor  transportation  has  assumed  in  every  nation. 

We  are  glad  to  take  this  opportunity  to  express 
our  very  hearty  appreciation  of  the  aid  rendered  by 
U.  S.  consuls,  by  the   Automotive  Division   of  the 


Bureau  of  Foreign  and  Domestic  Commerce,  and  to 
the  many  individuals  and  organizations  both  here  and 
abroad  which  have  combined  to  make  possible  the 
very  comprehensive  survey  of  world  motor  vehicle 
registrations  published  in  the  recent  Statistical  Num- 
ber of  Automotive  Industries. 


The  Year -Around  Chassis 

WE  have  heard  a  great  deal  about  the  car  for 
use  the  whole  year  through  and  have  nothing 
but  commendation  for  efforts  to  develop  body  types 
which  are  equally  comfortable  in  all  kinds  of  weather. 
It  is  certainly  not  less  important  to  develop  a  chassis, 
which  is  just  as  convenient  to  use  in  cold  as  in  warm 
weather,  yet  far  less  attention  is  being  given  this 
matter. 

It  is,  however,  a  matter  of  common  knowledge  that 
a  considerable  percentage  of  passenger  cars  are  laid  up 
for  the  winter  months,  largely  because  of  the  fact 
they  are  far  less  convenient  to  use  in  cold  weather. 
One  of  the  chief  difficulties  in  this  connection  is  the 
cooling  system  and  there  are  few  who  will  not  concede 
the  advantages  of  the  air-cooled  engine  in  weather 
sufficiently  cold  to  make  trouble  for  the  water-cooled 
type.  Appreciation  of  this  situation  is,  in  fact,  very 
largely  responsible  for  the  expenditure  of  vast  sums 
in  development  work  now  proceeding  on  several  air- 
cooled  cars. 

Water  cooling  is  by  no  means  likely  to  lose  its 
virtual  monopoly  of  the  field  in  the  near  future,  but 
it  is  well  worth  while  for  the  many  advocates  of  this 
type  to  consider  wherein  it  too  can  be  so  improved 
as  to  be  the  source  of  less  annoyance  to  the  user. 
The  first  item  to  be  considered  in  this  connection  is 
the  development  of  the  best  possible  non-freezing 
solutions.  At  first  thought  this  may  seem  to  be  a 
problem  with  which  the  car  manufacturer  should  not 
concern  himself,  but  he  can  and  should  at  least  give 
encouragement  to  its  solution,  for  it  is  generally 
agreed  that  a  wholly  satisfactory  non-freezing  solu- 
tion is  not  now  generally  available.  The  Bureau  of 
Standards  has  done  considerable  work  in  this  connec- 
tion, and  has  reached  the  following  conclusions : 

1 — Calcium-cliloride  compounds  should  be  used  with  caution, 
if  at  all,   on   account  of  their  corrosive  action. 

2 — Kerosene  or  similar  oils  should  not  be  used  on  account 
of  their  inflammability,  high  boiling-  point,  and  effect  on 
rubber. 

3 — Solutions  of  alcohol,  or  alcohol  and  glycerine  with 
water,  can  be  used,  but  have  certain  disadvantages  in  respect 
to  cost  and  need  for  replacement  of  the  alcohol  content  as 
the  latter  evaporates.  (If  wood  alcohol  is  used  care  must 
be  exercised  to  see  that  it  is  free  from  acid). 

More  research  should  be  conducted  with  a  view  to- 
finding  if  possible  less  expensive,  more  easily  pro- 
cured, and  generally  more  satisfactoiy  non-freezings 
solutions,  and  car  makers  will  help  themselves  by 
giving  substantial  encouragement  to  work  along  this 
line.  The  Bureau  of  Standards  should  be  asked  to 
continue  its  work  and  ample  funds  be  provided  for 
pushing  it  to  the  earliest  possible  conclusion.  When 
the  desired  result  is  obtained,  it  should  be  given  wide 
publicity  by  all  interested  in  promoting  the  most  gen- 
eral use  of  automotive  vehicles. 

Means  for  easier  starting  in  cold  weather  should 
also  be  considered.     Manv  troubles  result  from  the 
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failure    of   cars    to    start    promptly    when    cranked,  experimentation  has  been  reached.     Certain  funda- 

Among  them  are  battery  failures  and  dilution  of  the  mentals  of  future  action  are  apparent,  but  final  solu- 

lubricating  oil  by  fuel  with  their  consequent  troubles,  tion    of   the   problems   involved    will   come   through 

annoyance  and  expense.  further  analysis. 

Every    manufacturer    of    water-cooled    cars    and  

trucks  should  interest  himself  in  matters  of  this  kind,  DevelODlTientS     in     PubHc 

for  in  so  doing  he  will  increase  the  satisfaction  of  the  *^ 

user,  and  the  satisfied  user  is  the  best  customer  as  TranspOFt 

well  as  the  best  booster  of  any  product.  .    ^E^  f^^^^^  -^  ^^^^-^  transportation  is  looming 

■  jlV  up  in  the  moving  platform.    Such  a  system,  if  at 

The    Industry    Investigates  ^"  practicable   would  naturally  be  best  suited  to  the 

•^                        ^  most  congested  portions  of  metropolitan  cities.     The 

THE  searching  analysis  which  is  being  directed  great  advantage  of  the  system  is  that  it  obviates  con- 

toward  distribution  systems  is  perhaps  the  out-  gestion,  as  passengers  can  enter  and  leave  at  any 

standing    development   of    the    automotive    industry  point  along  the  line,  and  at  any  time,  the  platform  is 

during  the  last  few  months.     The  first  reaction  to  moving  continuously  without  stop.    They  are,  in  fact, 

industrial  depression  over  a  year  ago  was  to  increase  very  similar  to  the  escalators  installed  at  the  main 

efforts  along  the  marketing  lines  which  had  always  elevated  and  subway  stations  in  New  York, 

been  pursued.     This  was  followed  by  the  necessity  Shortly  after  the  war  the  Department  of  the  Seine, 

for  reduced   costs,   which   came  to   a   large   extent  which  comprises  the  city  of  Paris  and  its  suburbs, 

simply  in  reduced  activity,  rather  than  in  any  change  took  over  the  transportation  system  of  the  district, 

of  methods  or  increased  efficiency.  which  had  been  unprofitable  for  a  long  time  and  had 

Casual  conversations  with  men  in  all  lines  of  the  depreciated  greatly  during  the  war.  Since  then  vari- 
automotive  business,  however,  indicate  that  the  third  ous  plans  for  reorganizing  the  system  have  been  con- 
period  has  been  reached,  in  which  the  fundamental  sidered,  especially  with  respect  to  relieving  conges- 
soundness  of  various  automotive  distribution  systems  tion  at  various  junctions,  and  serious  consideration  is 
are  being  questioned  and  in  which  a  study  of  basic  being  given  to  the  proposal  of  a  moving  platform  sys- 
principles  is  being  made  with  a  view  to  rendering  tem  for  the  most  crowded  sections  of  the  city.  This 
marketing  effort  more  efficient  and  more  productive  system  is  not  entirely  new  to  Parisians,  having  been 
without  increasing  its  cost.  The  necessity  for  such  in  use  on  the  Champ  de  Mars  during  the  World's  Fair 
analysis  has  long  been  apparent  and  the  degree  to  of  1900.  As  there  constructed,  the  system  consisted 
which  it  is  being  carried  forward  is  one  of  the  most  of  three  moving  platforms  side  by  side  of  successively 
encouraging  signs  of  the  times.  increasing  speeds.    The  passenger  would  step  from  a 

Car  manufacturers  are  examining  the  entire  sys-  stationary  platform  or  walk  at  one  side  of  the  moving 

tem  of  distributing  cars ;  are  wondering  whether  dis-  system,  to  the  lowest  speed  platform,  the  speed  of 

tributors  or  factory  branches  are  the  most  effective ;  which  was  so  low  that  it  could  be  entered  upon  with- 

and  are  carefully  studying,  in  many  cases,  the  various  out  any  risk.     In  a  similar  way  he  would  pass  from 

data  which  will  enable  them  to  determine  the  facts  the  first  to  the  second  platform  and  from  the  second 

of  the  case.  to  the  third.    Of  course,  even  the  speed  of  this  third 

The  truck  industry  is  trying  to  find  out  the  best  platform  was  comparatively  low,  but  when  it  is  con- 

and  most  efficient  way  to  market  trucks ;  whether  in  sidered  that  there  is  no  waiting  for  cars  and  that  the 

combination    with    passenger   cars;    in    combination  distances  covered  by  such  a  system  is  short  in  any 

with  tractors ;  as  separate  units ;  through  distributors  case,  it  will  be  agreed  that  a  speed  of  perhaps  9  or 

or  factory  branches,  etc.  10  m.p.h.  is  within  the  limits  of  practicability.    At  the 

The  jobber  problem  has   assumed  maximum  im-  World's  Fair  the  platforms  were  erected  on  an  ele- 

portance  in  the  eyes  of  many  accessory  manufactur-  vated  structure,  offering  a  fine  panoramic  view, 

ers.     Some  of  the  accessory  group  think  it  will  be  In  order  to  obtain  designs  (or  at  least  ideas)   for 

necessary  to  have  jobbers  or  middlemen  of  some  kind  such  an  installation  the  Prefect  of  the  Department  of 

who  will  act  as  territorial   representatives  for  the  the  Seine  has  written  out  a  prize  contest  covering  the 

factory ;  others  think  that  many  jobbers  in  a  terri-  "development  of  a  mechanical  system  with  continuous 

tory  can  be  allowed  to  handle  the  product.    Methods  delivery  adapted  to  public  passenger  transport."     A 

of  parts  distribution  have  played  a  prominent  part,  first  prize  of  100,000  francs  and  two  other  prizes  are 

of  course,  in  recent  news  of  the  industry.  offered  for  the  best  designs.     Foreigners  and  syndi- 

Thus,  all  along  the  automotive  line,  the  efficiency  cates  comprising  even  a  single  foreign  member  must 
of  distribution  methods  is  being  questioned  and  care-  obtain  special  permission  if  they  wish  to  compete, 
fully  studied.  A  few  people  are  already  willing  to  The  development  here  considered  is  of  some  inter- 
give  a  definite  answer  to  most  of  the  questions  in-  est  to  the  automotive  industry  in  that  the  adoption  of 
volved.  Those  who  understand  the  problems  most  transportation  by  moving  platforms  would  cut  into 
thoroughly,  however,  are  convinced  of  the  necessity  the  field  now  served  by  the  motor  bus.  It  is  obvious, 
for  further  investigation  and  study  before  final  deci-  however,  that  the  system  has  any  chance  only  in  sec- 
si  on  s  are  made.  tions  where  there  is  heavy'  traffic  practically  all  day 

The  automotive  industry  is  young.    The  necessity  long  and  therefore  would  be  confined  to  limited  areas, 

for  a  study  of  marketing  problems  has  arisen  only  so  that  it  could  not  greatly  detract  from  the  business 

recently.     The  period  of  serious  investigation   and  of  the  motor  bus  and  street  car. 


482 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


February  23,  1922 


Durant  to  Build  for  Parts  Makers 


^iiiiiiiiiiiiimiiniiiiiiiiiiiiiiiiiiiiii 

Plan  Calls  for  New 
Low  Priced  Car  to 
Compete  with  Ford 

That  Is  Understood  to  Be  Basis 
of  Cryptic  Contract  An- 
nouncement 

NEW  YORK,  Feb.  21 — There  has  been 
much  speculation  within  the  industry  for 
the  past  week  concerning  the  exact  mean- 
ing of  the  announcement  made  last  week 
that  "W.  C.  Durant,  president  of  Durant 
Motors,  Inc.,  has  accepted  a  contract  to 
build  in  quantities  a  4-cylinder  5-passen- 
ger  automobile  to  retail  at  $348." 

Fuel  Economy  Feature 

While  Durant  headquarters  steadfast- 
ly adheres  to  its  determination  not  to 
elucidate  this  somewhat  cryptic  state- 
ment until  March  9,  there  is  reason  to 
believe  that  when  the  explanation  is 
made  it  will  constitute  a  somewhat  sen- 
sational chapter  in  the  development  of 
the  industry. 

When  the  facts  are  made  known,  ac- 
cording to  the  best  information  avail- 
able, they  will  disclose  that  a  group  of 
prominent  parts  manufacturers  have 
banded  together  to  enter  the  automobile 
building  field  with  an  assembled  car  that 
will  compete  with  Ford. 

It  is  from  these  parts  makers,  if  this 
information  is  correct,  that  Durant  has 
accepted  the  contract  to  produce  in  quan- 
tities a  car  with  electric  starter  and  de- 
mountable rims  that  will  undersell  Ford. 
The  chief  talking  point  of  this  car  will 
be  fuel  economy.  Tests  are  said  to  have 
shown  it  will  make  many  more  miles 
per  gallon  of  gasoline  than  will  a  Ford. 

Details  of  the  plan  of  operation  are 
purely  speculative.  The  terms  of  the 
contract  are  not  known.  It  is  assumed 
the  merchandising  as  well  as  the  assem- 
bling will  be  left  to  Durant.  Neither  is 
there  any  information  as  to  where  it  wi.! 
be  put  together,  but  it  is  asserted  that  a 
production  of  1000  a  year  will  return  a 
profit. 

Identified  with  Servicing  Group 

Specifications  have  not -been  disclosed, 
but  it  will  be  powered  with  a  Continental 
engine,  it  will  have  TLmken  axles,  and 
the  electrical  equipment  will  be  Electric 
Auto-Lite. 

The  presumption  is  that  the  companies 
which  have  signed  the  contract  with  Dur- 
ant are  the  same  which  recently  an- 
nounced the  establishment  of  a  chain  of 
service  stations  throughout  the  country. 
This  group  included  Continental  Motors 
Corp.,  Timken- Detroit  Axle  Co.,  Brown- 
Lipe  Gear  Co.,  Borg  &  Beck  Co.  and 
Spicer  Mfg.  Co. 


While  the  tremendous  demand  for  such 
a  car  as  has  been  developed  in  the  Dur- 
ant experimental  laboratories  at  Long 
Island  City  would  assure  a  heavy  demand 
for  parts  in  its  assembly,  this  is  only  a 
part  of  the  story. 

If  a  car  can  be  produced  which  will 
compete  successfully  with  Ford,  and  that 
is  the  entire  purpose  of  the  plan,  there 
will  be  a  large  and  steadily  increasing  de- 
mand for  replacement  parts.  This  demand 
would  be  filled  through  the  chain  of  ser- 
vice stations  which  this  group  of  manu- 
facturers is  establishing. 

Henry  Ford  has  been  quoted  as  saying 
that  he  could  afford  to  give  his  car  away 
if  he  could  get  the  parts  replacement 
business.  While  this  statement  is  exag- 
gerated, it  is  based  on  truth. 

May  Build  Truck  Also 

With  this  fact  in  mind,  the  men  who  will 
provide  the  unit  parts  for  the  new  car 
are  said  to  feel  that  they  can  afi'ord  to 
supply  them  at  a  price  which  will  make 
possible  a  profit  with  sales  made  at  re- 
tail at  $348. 

It  is  understood  a  similar  announce- 
ment may  be  expected  in  the  near  future 
in  regard  to  a  truck  and  light  delivery 
wagon  which  are  being  developed  at  Flint 
by  a  widely  known  engineer  and  de- 
signer. This  line,  it  is  said,  will  com- 
bine mechanical  merit  with  low  price. 

When  the  new  Durant  enterprise  is 
launched  some  interesting  announcements 
are  expected  in  relation  to  additions  to 
the  personnel  of  his  organization. 


Franklin  Not  Considering 

Willys  Elizabeth  Plant 

SYRACUSE,  Feb.  21— Reports  that 
the  H.  H.  Franklin  Manufacturing  Co. 
is  considering  the  purchase  of  the  Eliza- 
beth, N.  J.,  plant  of  the  Willys  Corp. 
from  the  receivers  are  authoritatively 
denied.  An  inspection  of  the  property 
was  made  by  H.  H.  Franklin  at  the  re- 
quest of  the  receivers. 

As  a  result  of  this  inspection  it  has 
been  said  that  the  Franklin  company 
might  buy  the  Elizabeth  factory  to  manu- 
facture its  four  cylinder  air-cooled  car. 
The  company  already  has  begun  prepa- 
rations for  the  erection  of  a  plant  for 
this  purpose  near  East  Syracuse. 


NEW  COTTA  CORP.  FORMED 

ROCKFORD,  ILL.,  Feb.  20— The  Cotta 
Transmission  Corp,  reorganized,  has  been 
granted  a  charter  showing  capital  stock 
of  $750,000.  B.  W.  Maguire  holds  $90,- 
000  stock;  T.  E.  Swords,  $60,000,  and 
John  H.  Camlin,  Frank  G.  Hogland, 
Charles  Shanhouse,  A.  C.  Woods,  C.  E. 
Woodward  and  Stanton  A.  Hyer,  each 
$35,000. 


Dealers  Stock  Cars 
As  Optimism  Grows 

■       ■  ■       9 

Greater  Confidence  in  Fair  Spring 

Business   Evident — Shows 

Reflect  Feeling 


By  JAMES  DALTON 

NEW  YORK,  Feb.  21.— Some  im- 
provement in  actual  sales  at  retail 
has  been  apparent  in  February  as 
compared  with  January.  Most  of 
the  undeniable  betterment  in  tone 
has  been  based,  however,  on  the  in- 
creased confidence  of  dealers  gener- 
ally in  a  fair  spring  business,  begin- 
ning the  latter  part  of  March.  This 
confidence  is  reflected  in  the  stocking 
of  cars.  This  is  true,  especially,  in 
agricultural  districts  where  none  have 
been  carried  in  some  dealer  showrooms 
for  months. 

Cotton  Belt  Outlook  Better 

Another  indication  of  the  greater 
optimism  of  dealers  has  been  found  in 
the  large  numbers  who  have  attended 
shows  this  year,  particularly  in  Kan- 
sas City.  At  the  show  there  last  year 
dealers  in  the  outlying  districts  were 
so  discouraged  over  the  outlook  that 
they  did  not  think  it  worth  while  to 
attend.  This  year  the  dealer  attend- 
ance numbered  between  800  and  1000. 

Companies  which  are  watching  con- 
ditions in  the  South  found  comfort  in 
the  fact  that  retail  sales  at  the  At- 
lanta show  ran  materially  ahead  of 
last  year.  In  fact,  the  outlook 
throughout  the  cotton  belt  is  more 
cheerful. 

While  sales  of  passenger  cars  thus 
far  this  year  have  not  been  large 
enough  to  cause  wild  enthusiasm,  they 
have  been  so  much  better  than  they 
were  for  the  same  period  last  year 
that  the  prediction  of  a  considerably 
better  business  for  the  first  quarter  of 
1921  already  is  vindicated. 

Truck  Market  Improves 

The  tone  of  the  truck  market  con- 
tinues to  improve.  Reports  not  only 
from  rural  but  from  industrial  cen- 
ters state  that  there  is  a  considerable 
demand  for  light  delivery  vehicles. 
Aggregate  sales  of  this  type  of  truck 
this  year  will  be  large. 

Business  of  parts  and  accessory 
makers,  which  has  been  materially 
better  since  the  turn  of  the  year,  is 
{^Continued  on  page  487) 
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Optimism  Pervades  Detroit  District 


^iiiiiiii 
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Follows  Dull  Season 
Time  of  Speculation 

While  Few  Factories  Work  Full 

Time,  They  Are  Pressed 

by  Demands 

DETROIT,  Feb.  20— There  is  a 
general  air  of  optimism  in  the  ranks 
of  Detroit  automobile  manufacturers 
which  is  refreshing  after  the  several 
months  of  morbid  speculation  between 
the  closing  of  the  active  buying  sea- 
son last  November  and  the  opening  of 
the  1922  shows. 

Few  of  the  factories  are  working 
full  time  yet,  but  they  are  hard 
pressed  to  meet  the  demand  for  cars 
in  the  part  time  weeks  now  in  force. 
By  March  1,  practically  all  should  be 
on  a  five  and  half  day  weekly  basis, 
this  being  especially  true  in  the  cars 
retailing  in  the  $800  to  $1,000  class. 

Cadillac  and  Lincoln  both  claim  orders 
far  ahead,  and  the  former  is  on  full 
time.  Lincoln  is  on  full  time  but  with 
a  small  force  pending  determination  of 
permanent  operating  methods.  Releases 
on  materials  for  Lincoln  cars  have  been 
advanced  one  month,  and  releases  by 
many  other  manufacturers  are  being 
made  ahead  of  time.  There  is  a  gradual 
opening  up  in  the  tool  equipment  end 
of  the  business,  manufacturers  seeming 
to  be  preparing  for  the  heavy  production 
months  about  to  open  and  finding  much 
of  the  former  equipment  requiring  re- 
plenishing. 

Dodge  Brothers  are  known  to  be  start- 
ing the  laying  out  of  the  factory  for 
the  manufacture  of  a  new  model  which 
will  sell  at  the  same  price  as  the  pres- 
ent car,  but  will  be  a  lower  built  car  with 
sharp,  streamline  effects.  The  new  car 
will  probably  be  ready  for  the  early  sum- 
mer market,  coincidentally  with  the  new 
bodies  which  will  be  built  at  the  factory 
for  the  first  time. 

Reo  Motor  Co.  has  presented  figures 
which  show  that  1000  more  speed  wagons 
were  sold  in  January  than  were  shipped 
from  the  factory,  indicating  that  not  only 
are  dealer  stocks  undergoing  rapid  de- 
pletion, but  that  buyers  of  commercial 
cars  are  coming  into  the  market,  and, 
therefore,  that  general  business  is  im- 
proving strongly. 

King  Motor  Car  Co.,  of  which  little  has 
been  heard  since  the  receivership,  has 
announced  a  schedule  of  2000  cars  for 
the  year.  This  will  be  almost  five  times 
the  number  manufactured  last  year. 
King  prospects  are  considered  bright, 
many  new  dealers  having  been  added  to 
the  organization  in  the  past  few  months 
and  finances  are  in  good  shape. 


Kess-Line  Motors,  which  announced  a 
new  eight  cylinder  car  some  months  ago, 
is  now  about  to  go  into  production.  The 
list  price  of  the  touring  has  been  fixed 
at  $2,250.  The  feature  of  the  new  car 
is  the  engine  which  has  eight  small 
cylinders  cast  in  bloc,  which  is  claimed 
to  develop  100  horsepower. 

Gray  Motors  will  make  its  first  ship- 
ments in  April,  according  to  Frank  L. 
Klingensmith,  president.  The  price  of 
the  car  is  still  unrevealed.  There  is  a 
report  that  contracts  for  equipment  are 
about  all  closed  and  that  the  price  will 
be  forthcoming  shortly. 


Page  Elected  President 

of  New  American  Motors 

PLAINFIELD,  N.  J.,  Feb.  20— Carl  L. 
Page  will  head  the  reorganized  Ameri- 
can Motors  Corp.,  which  has  taken  over 
the  assets  of  the  original  company,  re- 
cently acquired  from  the  receivers  by  a 
syndicate  of  stockholders.  At  a  meeting 
of  the  board  of  directors  Page  was  elected 
president  of  the  new  company  and  will 
assume  active  charge  of  the  plant  imme- 
diately with  headquarters  at  the  plant 
here. 

Although  he  has  been  identified  with 
the  younger  element  in  the  automobile 
industry,  Page  is  a  veteran  in  service, 
having  begun  his  career  more  than  20 
years  ago  with  the  White  Motor  Car  Co. 
of  Cleveland,  which  appointed  him  man- 
ager of  the  New  York  branch  while  he 
was  still  a  young  man.  Subsequently 
he  became  the  head  of  his  own  organi- 
zation as  distributor  for  the  Chalmers 
and  Mitchell  cars.  Later  he  acted  for 
Jordan  and  more  recently  undertook  a 
factory  connection  with  the  Saxon  Motor 
Car  Co.,  where  he  served  as  vice-presi- 
de'nt  in  charge  of  sales. 

Operations  have  been  resumed  at  the 
plant  here  with  enough  orders  ahead,  it 
is  reported,  to  warrant  a  production  of 
100  cars  a  month  for  some  time  to  come. 


G.  M.  May  Handle  Trade  in 

Europe  Through  London 

NEW  YORK,  Feb.  21— The  volume  of 
business  which  now  is  being  received  by 
the  General  Motors  Export  Corp.  is  high- 
ly gratifying  and  indicates  steady  im- 
provement of  conditions  in  the  foreign 
field.  Without  the  expenditure  of  large 
sums  in  sales  efforts,  the  export  orders 
now  being  received  at  Oshawa,  Ontario, 
for  Buicks  and  Chevrolets  are  averaging 
125  a  day. 

Little  effort  is  being  exerted  to  make 
sales  on  the  Continent  and  the  company 
may  decide  in  the  near  future  to  handle 
that  business  through  London  until  there 
is  a  material  improvement  in  conditions. 


Chrysler  Gives  All 
His  Time  to  Maxwell 


Condition     Likely    to     Be    Only 

Temporar>^ — No  Definite 

Plans  Announced 


NEW  YORK,  Feb.  21— Walter  P. 
Chrysler  whose  resignation  as  a  director 
and  executive,  vice-president  of  the 
Willys-Overland  Co.  was  announced  last 
week,  said  to-day  that  he  had  no  an- 
nouncement to  make  at  this  time  con- 
cerning his  plans  for  the  future  except 
that  for  the  present  he  would  devote 
all  his  time  to  the  Maxwell  Motor  Corp. 
of  which  he  is  chairman  of  the  board. 
It  is  not  believed,  however,  that  this 
situation   will  continue   permanently. 

It  is  known  that  Chrysler  has  several 
projects  and  propositions  under  con- 
sideration but  he  has  not  determined 
what  one  to  take  up.  Since  his  resigna- 
tion became  known,  the  industry  has  been 
filled  with  rumors  about  impending  an- 
nouncements of  his  afliiliation  with  one 
company  and  another.  The  most  popular 
of  these  has  been  that  he  would  join  the 
General  Motors  Corp.  It  can  be  stated, 
however,  that  no  such  connection  is  im- 
minent. 

Another  favorite  report  is  that  Chrys- 
ler will  head  a  company  which  will  be 
organized  and  backed  by  banking  inter- 
ests to  take  over  the  Elizabsth  plant  of 
the  Willys  Corp.  and  build  there  the 
Chrysler  six  which  was  ready  for  pro- 
duction when  receivership  proceedings 
were  instituted.  It  also  can  be  stated 
that  there  appears  to  be  little  basis  for 
this  report  and  the  chances  are  that  the 
Elizabeth  factory  will  be  sold  to  some 
manufacturer  already  in  the  field. 

Chrysler  will  leave  in  a  few  days  for 
a  long  rest  at  Palm  Beach. 


Illinois  Body  Company 
Creditors  Name  Committee 

DANVILLE.  ILL.,  Feb.  21— Creditors 
of  the  United  Automotive  Body  Co., 
which  has  a  plant  at  Tilton,  have  ap- 
pointed a  committf^e  to  inspect  the  plant 
and  prepare  a  report  recommending  a 
course  of  action.  The  parent  company  of 
the  United  Automotive  Body  Co.  known 
as  the  L.  C.  Graves  Corp.  of  Springboro, 
Pa.,  was  forced  into  a  receivership  three 
weeks  ago  by  the  failure  of  a  bank  in 
which  L.  C.  Graves  was  interested. 

The  liabilities  of  the  United  Automo- 
tive Body  Co.  are  estimated  at  $41,000, 
while  the  assets  include  the  plant,  ma- 
terials and  bodies  under  construction. 
The  original  plan  of  the  L.  C.  Graves 
Corp.  was  to  operate  forty  branches  in 
various  states. 
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Machine  Patent  Suit 
Lost  by  Seiberling 

New  Jersey  Defendant  May  Start 

Infringement  Proceedings 

Against  Tire  Makers 

AKRON,  Feb.  20— F.  A.  Seiberling, 
inventor  of  the  first  tire  building  ma- 
chinery and  now  president  of  the  Seiber- 
ling Rubber  Co.,  has  lost  his  patent  in- 
fringement suit  in  the  United  States  Dis- 
trict Court  of  New  Jersey  against  the 
John  E.  Thropp  &  Sons  Co.  of  Trenton. 
N.  J.  The  Thropp  company  manufac- 
tures tire  building  machinery  for  about 
60  tire  companies  in  the  United  States. 

Considerable  significance  is  attached  to 
the  outcome  of  the  Seiberling  suit,  as  it 
is  understood  that  the  Thropp  company, 
unless  Seiberling  appeals,  may  pos- 
sibly institute  infringement  proceedings 
against  Seiberling  and  numerous  other 
tire  manufacturing  companies,  on  the 
ground  that  their  patents,  which  Seiber- 
ling claimed  constituted  infringements 
upon  his,  antedate  Seiberling  patents 
and  all  others  on  the  specific  tire  build- 
ing machinery  involved. 

Brought  on  Cotton  Spinner 

Seiberling  brought  his  suit  on  claims 
of  infringement  on  two  of  his  patents 
on  machines  designed  to  spin  the  cot- 
ton fabric  into  the  tire  carcass  by  use 
of  spools  and  high  speed  cores.  Prior 
to  the  final  argument  in  the  case  Seiber- 
ling withdrew  his  infringement  claim  on 
the  earlier  of  his  two  patents  involved. 
A  disclaimer  filed  sought  to  read  into 
the  latter  patent  the  particular  process 
of  tire  building  in  dispute. 

The  district  court  of  New  Jersey  in  its 
decision  decrees  that  the  latter  patent  as 
modified  by  the  disclaimer  is  invalid  on 
the  ground  that  the  process  or  method 
specified  in  the  disclaimer  was  nothing 
more  than  had  formerly  been  followed  by 
hand  in  tire  construction.  The  Seiber- 
ling suit  is  similar  to  that  filed  by  Seiber- 
ling over  a  year  ago  against  the  Fire- 
stone Tire  &  Rubber  Co.,  of  Akron,  and 
which  the  latter  won  in  the  appellate 
court  at  Cincinnati,  0. 

The  New  Jersey  court's  decision  in  the 
Seiberling  vs.  Thropp  case  is: 

This  case  involves  letters  patent  941,96/i 
for  a  tire  making  machine,  granted,  Nov.  30, 
1909,  upon  the  application  of  Will  G.  State 
(Chief  engineer  at  Goodyear  under  the 
Seiberling  regime),  his  interest  assigned  to 
the  plaintiff.  The  bill  also  claims  an  in- 
fringement of  patent  762,561  granted  on  the 
application  of  Messrs.  Seiberling  and 
Stevens.  This  patent  has  been  withdrawn 
and  a  decree  is  asked  under  the  State  patent 
alone. 

Process  Used  Before 

The  plaintiff's  patent  was  before  the 
Circuit  Court  of  Appeals  for  the  Sixth  Cir- 
cuit in  the  case  of  the  Firestone  Tire  & 
Rubber  Co.  vs.  Seiberling,  257  Fed.  Reporter, 
74.  The  claim  is  urged  however  that  the 
record  In  the  present  case  is  so  distinct  from 
the  record  in  that  case  that  a  different  result 
13    inevitable,    the    distinction    being    that    a 
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disclaimer  having  been  filed  Feb.  14, 
1919,  claims  1,  2,  3,  18,  19,  20  and  21  are  not 
in  the  suit  and  claims  8,  9,  10,  11,  14,  15,  16 
and  17  have  been  erased.  The  effect  of  the 
disclaimer  is  broadly  to  limit  the  patent  to 
a  combination  in  a  tire  making  machine  of  a 
forming  or  spinning  roll  with  a  high  speed 
core.  The  method  or  process  used  is  the 
same  which  the  proofs  have  showed  had  for 
many  years  prior  to  the  patent  been  used  in 
the  making  of  tires  by  hand. 

The  Circuit  Court  of  Appeals  for  the  Sixth 
Circuit  considered  the  case  as  though  before 
them  in  its  present  aspect.  If  further 
authority  is  necessary  see  Conroy  vs.  Penn 
Electrical  &  Manufacturing  Company,  155 
Fed,  421,  affirmed  159  Fed.,  943.  The  result 
reached  makes  it  unnessary  to  pursue  the 
the  many  other  grounds  urged  for  the  in- 
validity of  the  patent. 

The  relief  sought  will  be  denied. 


February  23,  1922 


Bureau  Co-ordinates 
Anti-Theft  Efforts 


Industry  Pays  Huge 

Tax  on  Its  Income 

WASHINGTON,  Feb.  20— Analysis  of 
corporation  returns  by  the  Bureau  of  In- 
ternal Revenue  shows  that  of  302  cor- 
porations engaged  in  the  manufacture  of 
motor  vehicles,  airplanes  and  spare  parts, 
285  reported  a  net  income  aggregating 
$233,814,078  during  the  calendar  year  of 
1919.  On  this  sum  they  paid  an  income 
tax  of  $17,875,652  and  a  war  profits  and 
excess  profits  tax  of  $56,172,491,  making 
the  total  taxes  paid  $74,048,143. 

Seventeen  corporations  reported  a  defi- 
cit aggregating  $328,213.  Under  the 
classification  of  cab,  livery,  jitney-buses, 
automobile  cartage,  etc.,  2271  corpora- 
tions filed  tax  returns  amounting  to  $2,- 
031,169  on  a  net  income  of  $11,247,571. 
The  income  taxes  amounted  to  $657,258 
and  war  profits  and  excess  profits  taxes 
amounted  to  $1,373,911. 


A.  E.  A.  Plans  to  Take 

Up  Service  Question 

CHICAGO,  Feb.  20— The  merchandis- 
ing department  of  the  Automotive  Equip- 
ment Association,  under  the  direction  of 
Ray  W.  Sherman,  which  has  been  waging 
a  nationwide  "Ask  'Em  to  Buy"  cam- 
paign for  several  months,  is  ready  to 
broaden  its  activities  and  include  the  ser- 
vice stations  of  the  country  in  its  edu- 
cational work. 

The  new  work  will  carry  the  campaign 
for  better  sales  into  the  back  end  of  the 
shop,  where  it  will  seek  to  better  service. 
Equipment,  operations  and  everything 
that  will  better  the  service  to  the  owner 
is  to  be  included.  The  same  earnest  ef- 
fort that  has  gone  to  better  the  retail- 
ing of  accessories  will  now  include  the 
mechanic  and  the  service  he  has  for  sale. 


DAWSON  MAY  CONTINUE  GARY 

GARY,  IND.,  Feb.  20— Property  and 
as.  ets  of  the  bankrupt  Gary  Motor  Truck 
Co.,  with  assets  of  $407,846  and  with 
liabilities  equalling  or  surpassing  that 
sum,  will  be  sold  to  the  highest  bidder 
at  public  sale  Feb.  24.  It  is  believed  that 
Frank  Dawson,  president  of  the  com- 
pany, will  head  an  organization  to  pur- 
chase the  property  and  to  continue  under 
the  old  management. 


Interstate  Commission  Organized 
in  Chicago  for  All  Law  En- 
forcement Bodies 


CHICAGO,  Feb.  20.*— Organized  ta 
give  service  and  effect  co-operation  and 
not  to  sell  service,  the  Interstate  Motor 
Theft  Commission,  chartered  under  the 
laws  of  Illinois,  has  established  head- 
quarters in  Chicago,  where  it  hopes  to 
furnish  a  national  clearance  test  to  be 
applied  to  all  cars  registered  in  the 
United  States  as  a  means  of  co-ordinat- 
ing the  efforts  of  police  departments,  in- 
surance companies  and  others,  in  reduc- 
ing the  theft  of  automobiles,  recovering 
stolen  cars  and  prosecuting  the  thieves. 

The  commission,  which  is  fashioned 
somewhat  after  the  style  of  the  Chicago 
Crime  Commission,  is  governed  by  a 
board  of  seven,  assisted  by  national  ad- 
visory boards  composed  of  police  of- 
ficials, insurance  men  and  business  ex- 
ecutives. Joseph  A.  Farout,  deputy  po- 
lice commissioner  of  New  York;  Charles 
W.  Peters,  sheriff  of  Cook  county.  111.; 
Dan  Beard,  national  Boy  Scout  commis- 
sioner; J.  A.  Hall,  educational  director  of 
the  Associated  Advertising  Clubs  of  the 
World;  Gutzon  Borglum,  president  of  the 
International  Sporting  Club;  E.  M.  Allen, 
member  of  the  insurance  committee  of 
the  United  States  Chamber  of  Commerce, 
and  Harvey  G.  Badgerow,  president  of 
the  Illinois  Insurance  Federation,  are 
members  of  the  advisory  committee. 

Fees  Will  Support  Commission 

The  commission  will  endeavor  to  keep 
itself  going  through  fees  from  member- 
ships. Any  service  that  may  be  rendered 
any  member  is  wholly  secondary  to  the 
main  issue,  which  is  to  establish  a  na- 
tional clearance  bureau  for  the  free  use 
of  law  enforcement  bodies.  Co-operation 
is  asked  from  all  kindred  organizations 
and  every  effort  will  be  made  to  aid  in 
destroying  the  stolen  car  market. 

This  organization  was  decided  upon 
after  a  year's  study  of  the  situation  and 
conferences  with  leading  police  officials, 
insurance  representatives  and  business 
heads  closely  associated  with  the  auto- 
motive industry. 


Champion  Ignition  Co. 

Now  A.  C.  Spark  Plug 

FLINT,  MICH.,  Feb.  20— The  Cham- 
pion Ignition  Co.,  manufacturers  of  the 

A.  C.  spark  plug,  will  be  known  as  the 
"A.  C.  Spark  Plug  Co."  after  April  1, 
according  to  an  announcement  made  by 

B.  DeGuichard,  vice-president  and  gen- 
eral manager  of  the  company. 

The  reason  for  changing  the  name  is 
to  bring  a  closer  tie-up  between  the 
company's  name  and  the  nationally 
known  trade  name,  "A.  C,"  with  which 
the  firm's  advertising  is  labeled,  as  is 
the  spark  plug  itself. 


February  2S,  1922 

Goodrich  1921  Loss 
Reached  $8,983,401 

Assets  Reduced  to  $89,031,229— 
Inventories  Suffer  Big  Down- 
ward Revision 


AKRON,  Feb.  20— Assets  of  the  B.  F. 
Goodrich  Co.  were  reduced  from  $138,- 
910,112  in  1920  to  $89,031,229  at  the 
close  of  the  past  fiscal  year  on  Dec.  31, 
1921,  according  to  the  company's  annual 
audit  and  balance  sheet.  Assets  in  1919 
were  listed  at  $175,715,000. 

The  company's  inventory  has  been 
brought  down  from  $54,184,000  in  1919 
and  $72,631,142  in  1920,  to  $29,618,938, 
while  the  surplus  has  been  reduced  from 
$22,706,499  in  1920  to  $10,194,527.  The 
loss  sustained  by  the  company  in  1921, 
of  $8,983,401,  carried  to  surplus  account, 
is  responsible  largely  for  the  heavy  sur- 
plus shrinkage.  In  addition  7  per  cent  pre- 
ferred stock  dividends  of  $2,626,470  and 
one  common  stock  dividend  of  $1.50  per 
share,  totaling  $902,100,  were  paid  out 
of  the  surplus.  The  Goodrich  surplus  in 
1920  was  listed  at  $41,203,046. 

Falling  Off  in  Sales 

Sales  for  the  year  approximated  $87,- 
000,000,  as  compared  to  $150,000,000  in 
1920  and  $141,000,000  in  1919.  Practi- 
cally the  entire  loss,  officials  state,  is  due 
to  the  decline  in  the  1921  market  values 
of  raw  materials  and  finished  goods  car- 
ried forward  from  the  previous  year. 

The  balance  sheet  shows  Goodrich  plant 
investments  of  $32,115,758  as  compared  to 
only  ?19,48e,065  in  1919.  Assets  include  in- 
vestments of  $4,446,545;  treasury  stock  cer- 
tificates of  $230,600;  accounts  receivable  of 
$19,307,515;  Liberty  bonds  of.  $43,266  and  cash 
of  $2,573,696.  The  tangible  capital  assets  of 
$32,115,758  which  include  plants,  real  estate, 
equipment,  etc.,  are  listed  less  a  reserve  of 
$10,032,494  for  depreciation  and  obsolescence. 
Deferred  charges  to  future  operations  total 
$593,906. 

Current  liabilities  include  accounts  pay- 
able and  sundry  accrued  liabilities  of  $3,413,- 
128;  Five  year  7  per  cent  gold  notes  due 
April  1,  1925,  of  $30,0100,000;  seven  per  cent 
preferred  outstanding  stock  of  $37,224,000; 
reserves  and  other  contingencies  of  $4,123,547; 
and  employees  credits  on  stock  subscriptions, 
of  $526,862. 

U.  S.  Sales  Drop  35.79  Per  Cent 

NEW  YORK,  Feb.  20— The  United 
States  Rubber  Co.,  in  its  annual  report 
for  the  year  ended  Dec.  31,  1921,  shows 
net  sales  of  $164,470,368,  a  decrease  of 
$91,679,762,  or  35.79  per  cent  as  com- 
pared with  the  previous  year. 

After  absorbing  approximately  $10,- 
000,000,  representing  the  excess  cost  of 
finished  goods  carried  over  from  1920 
and  sold  in  1921  as  compared  with  the 
average  cost  of  producing  similar  goods 
in  1921,  but  before  adjustment  of  in- 
ventories, all  of  which  adjustment  is  defi- 
nitely allocated  to  1920,  the  net  profits 
for  the  year  amounted  to  $470,817  after 
all  interest  and  other  current  charges. 
This  showing  was  made  notwithstand- 
ing a   reduction   of  approximately  $18,- 
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000,000  in  the  income  from  sales  caused 
by  the  price  reductions  made  after  Jan. 
1,  1921. 

In  1920  the  company,  before  adjust- 
ment of  inventory,  reported  net  income 
of  $21,220,983.  Adjustment  of  inventories 
in  both  years  was  charged  to  profit  and 
loss  surplus  with  the  result  that  this  item 
was  reduced  from  $47,325,380  at  the  close 
of  1920  to  $30,031,633  av  the  close  of 
1921. 

The  general  balance  sheet  as  of  Dec.  31, 
1921,  shows  net  current  assets  of  $134,766,062, 
of  which  $13,816,477  was  in  the  form  of  cash, 
$41,543,883  in  accounts  and  bills  receivable, 
$51,248,659  in  finished  goods  and  $25,443,118  in 
materials  and  supplies.  Current  liabilities 
aggregated  $49,232,561,  of  which  $36,210,000 
were  In  the  form  of  notes  payable. 

Kelly-Springfield  Loses  $506,960 

NEW  YORK,  Feb.  20— A  substantial 
loss  in  the  last  year  was  sustained  by 
the  Kelly-Springfield  Tire  Co.,  according 
to  the  annual  income  account  for  the 
year  ended  Dec.  31,  1921.  After  all 
charges  the  company  had  a  loss  of  $506,- 
960,  whereas  in  the  preceding  year  there 
was  a  net  profit  of  $1,959,294,  before 
taxes  but  after  all  other  charges. 

The  company's  balance  sheet  as  of  Dec.  31 
shows  total  current  assets  of  $10,775,715, 
against  which  are  current  liabilities  of  $863,- 
595.  Cash  on  hand  totaled  $2,357,977  and  in- 
ventories were  carried  at  $5,525,739.  Current 
liabilities  consisted  almost  entirely  of  accru- 
als of  interest,  dividends  and  balances  due 
customers,  with  only  $332,576  in  trade  ac- 
counts payable. 

In  his  annual  statement  to  the  stock- 
holders, President  Alfred  B.  Jones  re- 
ported that  although  the  value  of  sales 
declined  in  the  year  by  reason  of  price 
reductions,  there  was  an  increase  of  more 
than  20  per  cent  in  the  volume  of  units 
sold.  Extraordinary  charges  were  due 
to  the  decline  in  the  market  value  of 
materials  and  to  expenses  incident  to 
the  operation  of  the  new  plant  at  Cum- 
berland, Md.,  all  of  which  has  been 
charged  directly  against  the  year's  op- 
erations. 


Ford  Denies  Seeking 

More  Motor  Plants 

DETROIT,  Feb.  2— Henry  Ford  as- 
serts there  is  "absolutely  not  a  word  of 
truth"  in  the  reports  that  he  is  negotiat- 
ing for  the  purchase  of  the  C.  H.  Wills 
&  Co.  or  any  other  motor  car  plant. 

An  official  of  the  Dodge  Brothers  Mo- 
tor Car  Co.  asserts  that  sale  of  the  plant 
to  Ford  or  any  other  interest  is  not  con- 
templated. 

A  dispatch  from  Buffalo  quotes  M.  E. 
Forbes,  vice-president  and  general  man- 
ager of  the  Pierce-Arrow  Motor  Car  Co., 
as  saying  that  there  is  no  foundation  for 
the  report  that  Ford  is  buying  control 
of  that  company. 
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Cleveland  Getting 
More  Parts  Orders 

Better  Business  Comes  ^  ith  Turn 

of  Year — Continued 

Gains  Expected 

CLEVELAND,  Feb.  20— Buying  started 
by  the  automobile  show  has  brought  many 
orders  tc  parts  and  accessory  manufac- 
turers here.  There  was  a  spurt  in  orders 
just  after  the  opening  of  the  year,  and 
business  has  continued  since  on  the  level 
then  established.  Manufacturers  are 
strong  in  the  belief  that  further  gains 
may  be  expected  within  the  next  two  or 
three  weeks. 

Makers  of  parts  and  accessories  say 
that  never  within  their  history  has  buy- 
ing been  done  so  closely  by  automobile 
makers.  Orders  placed  carry  provisions 
for  speed  in  delivery.  Steel  makers  in 
this  district  have  had  the  same  experi- 
ence. Four-fifths  of  the  orders  for  steel 
are  for  rush  delivery,  but  steel  makers 
assert  *hat  the  automobile  industry  is 
doing  more  than  any  other  single  line  to 
put  back  the  fires  in  the  steel  mills. 

Orders  have  been  much  better  in  Janu- 
ary and  February  than  in  several  pre- 
ceding months,  but  they  are  not  normal, 
according  to  executives  at  the  plant  of 
the  Willard  Storage  Battery  Co.  At  this 
plant  they  are  looking  for  a  general  in- 
crease up  to  the  middle  of  June.  Other 
statements  follow: 

Grant- Lees  Gear  Co. — Planning  to  work  on 
capacity  basis  on  orders  that  are  sufficient  to 
keep  the  company  going  the  entire  year. 

Sherwin-Williams  Co. —  (Paints) — The  busi- 
ness in  the  automobile  parts  department  is 
better  than  in  any  other  branch.  The  volume 
is  better  than  it  was  at  the  same  time  a  year 
ago. 

Columbia  Axle  Co. — There  has  not  been 
much  change  in  this  factory  since  about 
Jan.  10  when  orders  picked  up.  Steady  im- 
provement expected  until  the  middle  of 
June. 

Interstate  Foundry  Co. — This  factory  is 
now  working  six  days  a  week  instead  of 
five  days  as  was  the  case  two  weeks  ago. 
Before  that  the  men  were  employed  only 
three  days  a  week.  The  outlook  ij  good  for 
the  men  to  continue  on  the  six  days  a  week 
schedule. 

National  Acme  Manufacturing  Co. — There 
has  been  a  considerable  improvement  in  the 
demand  for  automatic  machines.  Outlook 
is  good  for  ccntinued  up  turn. 

K-W  Ignition  Co. — The  demand  is  better 
than  it  wns  two  weeks  ago  and  a  gradual 
increase  is  expected  until  June.  Jobbers' 
stocks  are   low. 

Ohio  Body-Blower  Co.  —  The  automobile 
business  is  now  taking  about  25  per  cent  of 
the  plant's  total,  compared  to  the  usual  60 
per   cent. 


SIGNS  LAMPERT  BILL 

WASHINGTON,  Feb.  18— President 
Harding  to-day  signed  the  Lampert  pat- 
ent office  bill,  increasing  salaries  of  pat- 
ent office  employees  and  expanding  the 
force  there  in  order  to  relieve  the  con- 
gestion of  work. 


BRAZIL  BUILDING  ROADS 

SAO  PAULO,  BRAZIL.  Jan.  26  {by 
mail)  —  The  highway  connecting  Sao 
Paulo  and  Rio  de  Janeiro  is  being  active- 
ly developed,  the  authorities  here  making 
every  effort  to  complete  their  part  of  the 
work  so  that  the  road  may  be  opened 
for  the  Centennial  Celebration  in  Septem- 
ber. 
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Congress  May  Allow 
Bonus  Plans  to  Rest 


Predictions  Made  That  No  Legis- 
lation Will  Be  Enacted  at 
This  Session 


WASHINGTON,  Feb.  21— Predictions 
are  freely  made  in  official  quarters  that 
there  will  be  no  bonus  legislation  en- 
acted at  the  present  session  of  Congress. 
It  is  apparent  that  the  interminable  con- 
troversy will  be  passed  on  to  the  next 
session  and  the  legislation  indefinitely 
postponed.  At  present  there  are  indi- 
cations that  the  House  may  jam  the 
measure  through  at  the  current  session 
purely  as  a  matter  of  supposed  political 
expediency,  realizing  that  the  Senate  and 
the  President  favor  postponement  of  ac- 
tion. 

There  is  a  strong  element  in  the  House, 
manifestly  at  variance  with  the  Admin- 
istration, who  would  like  to  return  to 
their  constituents  at  the  forthcoming  fall 
election  as  sponsors  of  a  bonus,  regard- 
less of  how  the  money  should  be  raised. 

Sales  Tax  Suggested 

The  Administration  is  insistent  that 
the  bill  shall  include  a  plan  for  obtain- 
ing the  revenue  and  has  recommended  a 
sales  tax.  The  Chief  Executive  has  an- 
nounced himself  in  favor  of  a  produc- 
tion tax  to  be  collected  at  the  source 
because  of  its  so-called  simplicity  of  col- 
lection and  equitable  distribution.  The 
agitation  for  a  retail  tax  apparently  has 
not  impressed  the  President,  for  he  has 
expressed  the  belief  that  it  would  be  too 
complicated  and  would  involve  more  ex- 
pense in  collection  than  a  manufactur- 
er's tax. 

The  President  refrained  from  suggest- 
ing the  rate  which  could  be  levied  at 
the  source,  but  it  is  said  that  he  would 
approve  a  1  per  cent  tax  on  wholesale 
sales  of  manufacturers'  products.  It  is 
estimated  that  approximately  $350,000,- 
000  could  be  obtained  annually  from  this 
source,  and  this  would  be  sufficient  to 
meet  the  demands  of  a  cash  bonus  plan. 

The  agricultural  bloc  in  Congress  is 
strongly  opposed  to  the  sales  tax  plan. 
It  is  supported  in  this  view  by  the  Ameri- 
can Federation  of  Labor.  Business  in- 
terests of  the  country,  as  Congress  is 
well  aware,  are  opposed  to  any  kind  of 
bonus  legislation  because  of  its  serious 
economic  effects. 

Harding  Opposes  Excess  Profits 

The  President  is  xmalterably  opposed 
to  the  restoration  of  the  excess  profits 
tax,  which  proved  so  burdensome  to  busi- 
ness and  industry.  It  is  generally  con- 
ceded that  a  levy  on  manufacturers'  prod- 
ucts could  not  be  ^dded  to  prices  paid  by 
ultimate  consumers.  Business  men  feel 
that  it  is  not  feasible  to  raise  prices  at 
this  time.  They  also  realize  that  they 
are  the  first  to  feel  the  effects  of  extra 
pressure  from  taxation  in  diminution  of 
profits  and  would  undoubtedly  be  com- 
pelled to  absorb  this  assessment  through 
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narrowing  of  the  margin  of  profits. 
Judging  from  the  volume  of  protests  re- 
ceived by  Congress  from  business  inter- 
ests, it  is  evident  they  are  convinced  that 
the  study  of  the  economic  effects  of  a 
bonus  by  the  legislators  is  exceedingly 
superficial  and  that  the  political  side  only 
has  been  considered. 

President  Samuel  Gompers  of  the 
American  Federation  of  Labor,  in  a 
statement  to  Congress,  declared  that 
orgarized  labor  favors  a  bonus,  but  "rec- 
ognizes in  the  proposal  to  attach  the 
sales  tax  to  the  soldiers'  adjusted  com- 
pensation bill  a  -iubterfuge  intended 
either  to  defeat  the  bonus  or  to  create  a 
feeling  of  resentment  against  the  vet- 
erans of  the  World  War  by  placing  the 
burden  upon  those  least  able  to  bear  it 
and  by  permitting  the  escape  of  those 
who  profiteered  so  relentlessly  during 
the  period  of  the  war  and  since  the  war." 

The  farm  bloc  has  refused  to  be  pla- 
cated in  its  opposition  to  a  sales  tax 
and  is  marshalling  its  forces  in  favor  of 
an  excess  profits  tax,  and  there  is  talk 
of  it  being  joined  in  its  campaign  by 
organized  labor.  Even  in  the  event  of 
such  legislation  passing  Congress  through 
the  activities  of  these  groups,  the  Presi- 
dent undoubtedly  would  veto  it,  and  it 
is  not  at  all  probable  that  the  veto  could 
be  overridden. 


Denb^^  Sees  Indications 

of  Greater  Truck  Buying 

DETEOIT,  Feb.  20— The  Denby  Motor 
Truck  Co.  at  its  annual  meeting  here  re- 
ported that  a  decided  improvement  in 
truck  buying  is  indicated  for  1922  and 
that  it  has  received  as  many  truck  orders 
for  the  first  six  weeks  of  this  year  as 
came  in  during  the  first  three  months 
of  1921.  The  demand  is  especially  good 
on  the  %-ton  and  the  1%-ton  models.  It 
reports  sales  as  promising  on  new  model 
35,  2 1/2-  to  3-ton. 

Despite  the  dull  year  in  the  industry, 
the  company  reported  that  it  is  now  in  a 
better  financial  position  than  a  year  ago 
with  all  inventories  charged  down  to 
current  replacement  values. 

The  same  management  was  continued 
in  office  and  the  following  directors  were 
elected:  E.  R.  Ailes,  treasurer,  Detroit 
Steel  Products  Co.;  Hon.  Edwin  Denby, 
J.  Walter  Drake,  chairman.  Hupp  Motor 
Car  Corp.;  C.  H.  L.  Flinterman,  vice- 
president,  Detroit  Pressed  Steel  Co.;  H. 
L.  Lyster,  A.  S.  More,  president,  Denby 
Motor  Truck  Co.  and  T.  M.  Simpson  as- 
sistant secretary,  Continental  Motors 
Corp. 


STEWART- WARNER  TAX  WINNER 

CHICAGO,  Feb.  20— Stewart-Warner 
Spe-.^dometer  Corp.  has  made  a  settle- 
men,  with  the  government  in  an  income 
tax  controversy  that  has  been  pending 
for  several  years,  by  which  the  company 
is  saved  payment  of  $2,000,000.  The  tax 
question  involved  the  amount  of  exemp- 
tions carried  by  the  item  on  patents  and 
good  will  and  the  classification  in  earn- 
ings paid  each  year  to  the  Stewart  in- 
terests. 


February  23,  1922 

Court  Finds  Kelley 
Tire  Offer  Too  Low 

Newman  Group  Bid  $200,000  for 

Plant — Receivers  Aim  to  Get 

at  Least  $100,000  More 


NEW  HAVEN,  CONN.,  Feb.  18— The 
reorganization  proposition  of  the  A. 
Newman  group  of  New  York  City  to 
take  over  the  plant  of  the  bankrupt  Kel- 
ley Tire  &  Rubber  Co.,  in  West  Haven 
for  $200,000,  that  amount  being  $50,000 
less  than  their  first  off'er,  is  rejected  by 
Judge  George  E.  Hinman  in  a  decision 
handed  down  this  week  in  the  civil  side 
of  the  superior  court  here.  The  decision 
denies  the  application  of  the  stockhold- 
ers' protective  committee  to  sell. 

Some  time  ago,  the  receivers.  Attor- 
ney Albert  H.  Barclay  of  this  city  and 
the  First  National  Bank  of  Bridgeport, 
opened  negotiations  with  the  Newman 
group  of  financiers  relative  to  the  sale 
of  the  plant.  The  first  offer  was  for 
$250,000,  it  being  estimated  that  this 
would  leave  $200,000  for  the  creditors 
and  stockholders,  $50,000  being  needed  to 
pay  litigation  and  receivership.  The  time 
limit  expired  without  acceptance,  and. 
thereupon  Newman  made  a  new  offer  of 
$200,000,  good  until  Feb.  17.  The  offer 
was  commended  by  the  stockholders" 
committee,  but  objected  to  by  the  receiv- 
ers, who  desire  to  see  if  they  cannot 
get  at  least  $300,000. 

The  decision  of  Judge  Hinman  says: 
"While  it  is  probable  that,  considering 
the  interests  of  the  stockholders  alone, 
the  benefits  accruing  to  them  under  the 
Newman  offer,  though  .«mall,  is  as  much 
or  more  than  can  be  reasonably  expected 
from  a  sale  for  cash  without  concessions 
in  stock  to  the  stockholders  contem- 
plated by  such  offer,  the  duty  of  the 
court  and  its  representatives,  the  re- 
ceivers, is  to  obtain  as  large  a  price  as 
possible,  in  order  to  provide  funds  to- 
ward satisfaction  of  the  claims  allowed." 


G.  M.  C.  SELLING  HOUSES 

FLINT,  MICH.,  Feb.  20— A  sweeping 
price  reduction  aggregating  more  than 
$1,000,000  on  houses  of  the  Modern  Hous- 
ing Corp.  is  announced  by  General  Mo- 
tors Corp.  thi-ough  H.  H.  Bassett,  presi- 
dent of  the  company  which  built  950 
homes  in  Civic  Park  and  Chevrolet  Park. 
The  price  slash  vdll  place  the  sale  price 
of  a  modern  five-room  stucco  house  on 
a  paved  street  at  $4,000.  Six-room 
houses  may  be  had  from  $4,500  to  $5,000, 
with  larger  homes  proportionately  higher 
in  price. 
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ORDERS  SALE  OF  TEXAS  MOTORS 

FORT  WORTH,  Feb.  20— Judge  R.  E. 
L.  Roy  in  the  United  States  District 
Court  has  authorized  a  receiver's  sale  of 
the  assets  of  the  Texas  Motor  Car  As- 
sociation. Bids  will  be  received  not  later 
than  March  13  and  w'll  be  opened  at  the 
court  house  in  this  city  the  following 
day. 


February  23,  1922 

Mason  Incorporates 
New  Truck  Company 

Will  Make  1-Ton  Model  at  Flint 

— Is  Capitalized  at 

$500,000 


FLINT,  MICH.,  Feb.  21— The  Mason 
Motor  Truck  Co.,  headed  by  Arthur  C. 
Mason  as  president  and  general  man- 
ager, has  been  incorporated  in  Michigan 
with  a  capital  of  $500,000.  The  secre- 
tary of  the  company  is  Melvin  C.  Day, 
who  has  been  closely  associated  with 
Mason  for  eighteen  years,  and  the  treas- 
urer is  A.  G.  Bishop,  a  vice-president  of 
the  General  Motors  Corp.  The  new  com- 
pany will  manufacture  in  Flint  a  1-ton 
truck  to  be  known  as  the  Mason  Road 
King. 

While  the  complete  specifications  are 
withheld,  it  is  known  the  truck  will  be 
powered  with  a  Continental  engine  and 
will  have  Timken  axles.  It  will  sell 
around  $1,000.  The  plant,  which  has  been 
purchased  in  the  south  end  of  Flint,  has 
a  capacity  of  40  a  day,  and  the  company 
expects  to  be  running  at  capacity  by  mid- 
summer. 

The  new  corporation  is  completely 
financed  and  no  stock  is  on  the  market. 

Mason  built  the  first  motor  used  in  the 
first  Buick  car,  and  was  the  first  man 
on  the  Buick  payroll.  He  developed  and 
built  motors  now  running  in  the  Chev- 
rolet F  B  and  490  lines. 

He  organized  in  1911  the  Mason  Motor 
Co.,  of  which  he  was  president  and 
general  manager.  This  company  manu- 
factured Chevrolet  motors  until  1915, 
when  it  was  taken  into  the  Chevrolet 
company.  Mason  then  became  a  con- 
sulting engineer  for  the  General  Motors 
Corp.  and  developed  for  it  the  Samson 
tractor.  He  continued  with  the  corpora- 
tion until  December,  1920,  when  he  came 
to  Flint  and  took  over  the  plant  where 
he  has  developed  the  new  truck. 
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1921,  36,588  were  on  the  payroll  and  for 
the  same  month  this  year,  86,166.  The 
amount  of  the  payrolls  for  one  week  in 
January,  1921,  was  $1,042,144,  as  com- 
pared with  $1,515,399  for  January,  1922. 
These  identical  establishments  in  Decem- 
ber, 1921,  had  91,682  on  the  payrolls  and 
86,282  during  January,  1922.  The  amount 
of  the  payroll  was  $2,363,481  in  Decem- 
ber, 1921,  and  $1,518,331  in  January,  1922. 
A  survey  by  the  Bureau  of  Labor  Sta- 
tistics stated  that  a  decrease  of  15  per 
cent  to  all  men  was  reported  by  one  es- 
tablishment. Two  plants  reported  a  wage 
rate  decrease  of  10  per  cent,  affecting 
the  entire  force  in  one,  and  60  per  cent 
of  the  force  in  the  second.  Sixty  per 
cent  of  the  men  in  one  plant  were  cut 
8  per  cent  in  wages. 
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Consolidating  Work, 
G.  M.  to  Sell  6  Plants 


Employment  135.5  Per  Cent 
Better  Than  January,  1921 

WASHINGTON,  Feb.  20— Comparison 
of  employment  in  47  identical  establish- 
ments in  the  automotive  industry  report- 
ing a  payroll  for  a  period  of  one  week  for 
December,  1921,  and  January,  1922,  gives 
a  decrease  of  5.9  per  cent  in  the  number 
on  the  payroll  and  a  decrease  of  35.8  per 
cent  in  the  amount  of  payroll  for  these 
months.  Study  of  employment  in  these 
places  for  January,  1921,  and  January  of 
the  present  year  shows  an  increase  of 
135.5  per  cent  in  the  number  on  the  pay- 
roll in  January,  1922,  and  45.4  per  cent 
in  the  amount  of  the  payroll.  These  fig- 
ures and  other  industrial  statistics  were 
compiled  by  the  Bureau  of  Labor  Sta- 
tistics from  reports  concerning  the  vol- 
ume of  employment  from  representative 
establishments  in  13  manufacturing  in- 
dustries. 

The  comparison  for  the  one  week  pe- 
riod covered  in  January  of  last  year  and 
January,   1922,   shows   that   in   January, 


Financial  Position  Strong 
Gardner  Statement  Shows 

ST.  LOUIS,  Feb.  21— The  balance  sheet 
of  the  Gardner  Motor  Co.  as  of  Dec.  31 
shows  the  company  in  a  strong  financial 
position  notwithstanding  the  substantial 
loss  taken  during  the  year  on  inventories 
and  increased  overhead  resulting  from 
smaller  production.  The  company  has  no 
current  liabilities  except  dealers'  de- 
posits amounting  to  $23,448.  Cash  on 
hand  amounts  to  $514,180,  accounts  re- 
ceivable to  $244,238,  and  inventories,  at 
cost  or  market,  to  $519,604. 

The  report  to  stockholders  states  that 
since  the  price  of  the  company's  touring 
car  was  reduced  to  $895  sales  have  been 
greatly  stimulated  and  many  new  dealers 
have  been  added. 


Dealers  Stock  Cars 

As  Optimism  Grows 

{Continued  from  page  482) 
holding  up  well,  and  there  are  indica- 
tions of  continued  improvement.  They 
now  are  getting  the  full  benefit  of  in- 
ventory deflation  by  vehicle  manufac- 
turers. 

There  is  much  speculation  within 
the  industry  over  the  mysterious  an- 
nouncement of  W.  C.  Durant  that  he 
had  accepted  a  contract  for  quantity 
production  of  a  four-cyclinder,  five- 
passenger  car  to  sell  at  $348,  with  elec- 
tric starter  and  demountable  rims. 
This  price  would  be  nearly  $100  un- 
der the  price  of  a  five-passenger  Ford 
with  the  same  equipment.  One  of  the 
questions  most  frequently  asked  is 
where  the  car  will  be  built,  for  pro- 
duction in  large  quantities  will  be  nec- 
essary if  the  new  car  is  to  be  manu- 
factured at  a  profit. 


BENZ-RUMPLER   MERGER 

LONDON,  Feb.  10  {by  mail)—T\ve 
Benz  and  Rumpler  companies  have  joined 
hands  with  a  view  to  turning  out  a  car 
containing  all  that  is  best  in  the  two 
companies'  present  types.  Until  the  util- 
ity of  the  projected  car  is  proved.  Benz 
will  continue  to  manufacture  their  own 
models. 


Former  Cadillac  Factory  Included 

— Will  Also  Dispose  of  Site 

at  Grand  Rapids 

DETROIT,  Feb.  21— The  General  Mo- 
tors Corp.  will  sell,  through  its  real 
estate  department,  six  plants  formerly 
occupied  by  divisions  of  the  corporation, 
as  part  of  i+s  plan  of  consolidating  ac- 
tivities.    The  plants  listed  for  sale  are: 

The  former  Cadillac  plant,  Detroit; 
the  Frigidaire  Corp.  plant,  Detroit; 
Michigan  Crankshaft  Co.  plants  at  Lan- 
sing and  Saginaw;  the  International 
Arms  &  Fuse  Co.  plant  at  Bloomfield, 
N.  J.,  and  a  plant  built  by  the  Champion' 
Ignition  Co.  at  Brantford,  Ont.,  which 
never  was  occupied. 

A  statement  by  the  company  relative 
to  the  sale  says: 

In  readjusting  its  business  to  conform  with: 
new  plans  providing  for  still  greater  effi- 
ciency in  production  the  General  Motors 
Corp.  has  found  it  desirable  to  consolidate 
some  of  its  manufacturing  operations.  As  a 
result  of  this  development,  six  plants  for- 
merly operated  by  the  corporation  are  now 
being  placed  on  the  market.  The  number  is 
small  when  viewed  in  relation  to  a  business- 
consisting  of  seventy-eight  divisions,  sub-  " 
sidiaries  and  affiliated  companies. 

The  plants  now  bemg  offered,  subject  to- 
prior  sale,  are  all  in  good  condition  and  were 
operated  successfully  within  the  last  year. 
They  provide  a  wide  range  of  selection  with 
respect  to  location,  size,  character  of  con- 
struction and  cost. 

To  avoid  holding  factoiT  property  in  a  non- 
productive condition  the  corporation  is  pre- 
pared to  sell  any  or  all  of  the  six  plants  at 
prices  below  carefully  made  appraisals. 

The  floor  space  of  the  plants  aggre- 
gates 418,712  sq.  ft. 

In  addition  to  the  plant  sale,  the  cor- 
poration will  sell  a  factory  site  of  60 
acres  in  Grand  Rapids. 


E.  S.  Hare,  Inc.,  Announces 
Additions  to  Personnel 

NEW  YORK,  Feb.  21— A.  G.  Hare,  a 
member  of  Hare  &  Chase  and  a  brother 
of  Enilen  S.  Hare,  president  of  E.  S. 
Hare,  Inc.,  has  been  named  vice-presi- 
dent of  the  latter  organization,  which 
succeeds  Hare's  Motors  and  which  will 
act  as  manufacturers'  agents,  sales  and 
engineering  experts.  W.  G.  Toland.  for- 
merly general  sales  manager  of  the  truck 
department  of  Hare's  Motors,  has  been 
appointed  secretary  and  treasurer  and 
has  been  placed  in  general  charge  of 
the  sales  of  the  organization. 

Frederick  Miller,  at  one  time  connected 
with  the  Packard  Motor  Car  Co..  serving- 
as  its  eastern  district  manager  and  later 
as  head  of  Packard  New  York  sales,  be- 
comes field  representative.  William  Carl 
Chapman,  who  has  been  with  the  Hare 
organization  practically  since  its  incep- 
tion, will  act  as  advertising  manager. 
Victor  Bensch  has  been  named  to  act  as 
a  member  of  the  operating  staff  of  the 
organization. 
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Akron  Tire  Output 
Steadily  on  Upgrade 

Industry  Above  Peak  of  Last  July 

— Ford   Places   Order 

with  Mason 


AKRO;N,  Feb.  20— Tire  production 
steadily  is  on  the  upgrade  in  Akron,  al- 
though there  has  been  no  outstanding 
spurt.  All  tire  companies  report  spring 
orders  up  to  expectations,  but  are  not 
planning  any  substantial  production  in- 
creases, for  there  is  always  a  seasonal 
buying  slump  to  follow  the  first  spring 
buying  spurt,  and  finished  goods  inven- 
tories are  to  be  held  at  rock  bottom  and 
will  not  be  materially  expanded. 

Akron,  according  to  estimates  of  the 
rubber  companies,  is  in  better  shape 
economically  and  financially  than  at  any 
time  since  the  beginning  of  the  busi- 
ness depression  in  the  early  part  of  1920. 
The  tire  industry  itself  is  slightly  above 
the  peak  reached  in  July  of  last  year, 
just  prior  to  the  second  precipitate 
slump.  Actual  producing  wage  earners 
in  Akron's  major  tire  plants  now  num- 
ber in  excess  of  30,000,  as  compared  to 
a  peak  employment  of  about  28,000 
reached  in  July,  1921,  following  the  drop 
from  71,000  employees  in  May,  1920,  to 
18,500  in  December,  1920. 

Miller  75  Per  Cent  of  Normal 

Goodyear  within  the  past  two  weeks 
has  added  500  men  and  increased  pro- 
duction to  22,000  tires  daily.  Miller  is 
operating  about  75  per  cent  of  normal, 
and  Firestone  continues  its  production 
ticket  of  about  20,000  tires  daily.  The 
General  tire  plant  is  running  up  to  ca- 
pacity. The  Mohawk  Rubber  Co.  officials 
report  plans  for  increased  production 
this  spring. 

The  Seiberling  Rubber  Co.,  controlling 
the  Portage  plant  at  Barberton  and  the 
Lehigh  tire  plant  at  New  Castle,  Pa., 
now  has  a  combined  production  of  800 
casings  and  1500  tubes  daily.  Produc- 
tion includes  the  old  line  of  Portage  cord 
and  fabric  tires  and  the  new  Seiberling 
cord  tires  on  which  the  sidewall  is  elim- 
inated and  replaced  by  tread  stock  run- 
ning from  bead  to  bead. 

F.  A.  Seiberling,  president,  annour ';cs 
^'s  company  will  go  extensively 
into  the  rubber  heel  manufacturing  busi- 
ness this  spring.  H.  J.  Thompson,  for 
years  sole  and  heel  sales  manager  for 
the  Goodyear  company,  has  resigned  to 
join  the  Seiberling  company  in  a  similar 
capacity.  R.  H.  Lyons  of  Goodyear  has 
also  joined  Seiberling  as  a  special  heel 
sales  representative.  W.  H.  Oburn,  for 
several  years  secretary  of  the  old  Good- 
year board  of  control,  has  become  man- 
ager of  credits  and  collections  for  Sei- 
berling. 

Seiberling  Moves  Offices 

All  general  offices  of  the  Seiberling 
company  have  been  moved  from  Akron 
to  Barberton.  Seiberling's  new  cord  tire 
is  ready  for  shipment  for  spring  deliv- 
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ery.      Officials    of    the    company    report 
heavy  orders  for  the  new  casing. 

The  Mason  Tire  &  Rubber  Co.  of  Kent 
confirms  reports  that  it  has  booked  or- 
ders from  Henry  Ford  for  from  15,000 
to  20,000  tires  a  month.  Under  present 
plans  the  Mason  plant's  production  will 
be  doubled  and  will  go  to  5000  casings 
daily  on  March  15.  The  company's  an- 
nual report  due  next  month  is  expected 
to  show  sales  for  the  fiscal  year  of  ap- 
proximately $9,000,000,  as  compared  to 
$7,000,000  in  1920.  Net  profit  is  esti- 
mated at  $600,000.  The  Ford  order  is  the 
first  original  equipment  business  under- 
taken by  the  Mason  company. 


Columbus  Business 

Considerably  Better 

COLUMBUS,  Feb.  20— With  the  com- 
ing of  milder  weather  demand  for  pas- 
senger cars  in  Columbus  and  central 
Ohio  territory  is  increasing.  Dealers  in 
Columbus,  following  the  very  successful 
show,  report  a  larger  business  with  pros- 
pects more  easily  handled.  Quite  a  few 
sales  of  cars  have  been  made,  both  for 
immediate  delivery  and  for  delivery  in 
March  and  April.  The  tone  of  the  trade 
shows  a  decided  improvement  in  many 
ways.  The  public  is  coming  to  a  reali- 
zation that  prices  are  now  pretty  well 
stabilized. 

Truck  business  is  still  slow,  although 
there  are  signs  of  improvement.  The 
demand  for  light  delivery  wagons  is  the 
best  and  far  in  excess  of  that  for  the 
heavier  lines  of  trucks. 


Light  Cars  and  Cycles 

Sell  at  Glasgow  Show 

GLASGOW,  Feb.  10  {,hy  maiZ)— The 
third  post  war  Scottish  automobile  show 
here  was  one  of  the  most  successful  ever 
held  in  Scotland.  There  were  230  ex- 
hibits with  gasoline  cars,  gasoline  trucks 
and  one  battery  truck,  as  well  as  motor- 
cycles, runabouts  and  a  fair  variety  of 
accessories. 

The  American  display,  especially  of 
trucks,  was  not  so  numerous  as  that  at 
recent  shows,  but  even  more  noteworthy 
was  the  absence  of  any  steam  truck  or 
land  tractor. 

Generally  speaking,  sales  were  poor, 
but  there  were  some  inquiries  for  cer- 
tain classes  of  light  cars  and  motorcycles. 


NEW  GILLETTE  PRESIDENT 

EAU  CLAIRE,  WIS.,  Feb.  20- -F.  C. 
Hermann  of  Springfield,  Mo.,  one  of  the 
heaviest  stockholders  in  the  Gillette  Rub- 
ber Co.  of  Eau  Claire,  Wis.,  has  been 
elected  president  of  the  corporation.  R. 
3.  Gillette  continues  as  vice-president 
and  general  manager.  L.  A.  Fosse  of 
C'licago,  who  has  been  in  charge  of  af- 
fairs in  behalf  of  a  bankers'  committee 
for  the  past  year,  has  relinquished  his 
duties.  Mr.  Hermann  recently  disposed 
of  most  of  his  extensive  business  inter- 
ests at  Springfield  to  retire  to  California 
to  live,  but  he  has  changed  his  plans  and 
will  take  an  active  part  in  the  manage- 
ment of  the  Eau  Claire  concern. 
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Trade  in  India  Lost 
by  English  Makers 

American    Motor    Vehicles    Gain 

Supremacy — High  Fuel 

Price  Checks  Sales 


LOS  ANGELES,  Feb.  20— The  extent 
to  which  the  United  States  has  dis- 
placed Great  Britain  as  a  supplier  of 
motor  vehicles  to  India  is  shown  in  the 
latest  official  statistics  announced  dur- 
ing the  recent  motor  exhibition  held  in 
Calcutta  under  auspices  of  the  Motor 
Trade  Association,  Eastern  India  Sec- 
tion. The  year  before  the  war  2800 
motor  cars  were  imported  into  India,  of 
which  1669  came  from  Great  Britain. 
In  1920-21,  a  total  of  15,432  motor  ve- 
hicles were  imported  into  India,  of 
which  only  2541  came  from  Great  Bri- 
tain and  10,120  from  America. 

While  the  display  of  American  cars 
at  the  Calcutta  show  could  not  be  de- 
scribed as  comprehensive,  there  never- 
theless was  a  good  American  represen- 
tation. The  automobile  manufacturers 
of  Great  Britain,  who  are  now  making 
a  vigorous  effort  to  regain  trade  lost 
to  America,  were  well  represented. 

Aside  from  the  lack  of  good  highways, 
the  chief  obstacle  to  the  development  of 
the  automobile  trade  in  India  is  the 
high  price  of  gasoline.  During  the  month 
of  December,  the  average  price  per  gal- 
lon stood  around  75  cents.  India  is 
largely  served  with  fuel  from  Burma. 

In  speaking  of  the  fuel  price  situ- 
ation in  India,  the  Times  of  India  (Cal- 
cutta)   said : 

"The  only  avenue  of  escape  is  the 
provision  of  an  alternative  fuel,  such 
as  benzol,  if  necessary  under  a  purely 
official  agency.  If  the  price  of  gasoline 
can  be  lowered  and  the  road  system  is 
improved  we  would  have  only  touched 
the  fringe  of  the  use  of  the  internal 
combustion  engine  in  India.  The  plain 
fact  is  that  the  bullock,  which  was  al- 
ways inefficient,  has  ceased  to  be  econ- 
omical." 


Taxes  in  Philippines 

to  Maintain  Roads 

LOS  ANGELES,  Feb.  20— A  substan- 
tial increase  in  the  tax  on  automobiles 
and  a  special  tax  on  tires  and  gasoline 
in  the  Philippine  Islands  will  soon  be 
placed  in  effect,  according  to  a  scheme 
worked  out  by  the  governor  general,  the 
secretary  of  commerce  and  communica- 
tions, and  the  director  of  the  bureau  of 
public  works. 

The  primary  object  of  the  increases, 
according  to  information  received  here, 
is  to  provide  a  permanent  fund  for  the 
maintenance  of  roads  and  bridges  in  the 
Philippines.  It  is  hoped  to  make  the 
highway  system  almost  self-sustaining 
and  virtually  independent  from  armual 
appropriations  by  the  Philippine  legis- 
lature. 

The  plan  calls  for  a  complete  revision 
of  the  motor  vehicle  laws. 


February  28,  1922 

Full  Data  Submitted 
in  Transport  Survey 

Great  Care  Indicated  in  Report 
Made  by  Industry  to  Agri- 
cultural Commission 


WASHINGTON,  Feb.  21— Reports  on 
motor  truck  transportation  and  highways 
were  submitted  to  the  transportation  sec- 
tion of  the  Joint  Commission  on  Agri- 
cultural Inquiry,  to-day,  by  a  sub-com- 
mittee composed  of  representatives  of 
the  automotive  industry  and  highway  de- 
partments. The  complete  data  will  be 
held  as  confidential  until  the  publication 
of  the  Commission's  report  on  transporta- 
tion, in  April. 

Analyze  Traffic  In  States 

One  of  the  most  interesting  features 
of  the  report  filed  by  the  sub-committee 
is  the  analysis  of  motor  truck  traffic, 
in  Maryland,  Connecticut,  New  York, 
Tennessee  and  California.  The  Bureau 
of  Public  Roads  conducted  these  traffic 
surveys  and  has  just  completed  a  study 
of  highway  transportation  in  Connecti- 
cut. The  data,  when  it  is  made  avail- 
able, will  show  the  volume  of  motor  traf- 
fic on  one  of  the  principal  highways  lead- 
ing into  New  York  City. 

Tables  covering  the  type  and  weight 
of  vehicles,  percentage  of  overload,  speed, 
kinds  of  tires,  horsepower,  character  of 
commodities,  and  other  phases  of  the 
motor  traffic  question,  will  be  exhibited. 
The  information  represents  months  of 
study  by  representatives  of  the  Bureau 
of  Public  Roads,  in  co-operation  with  of- 
ficials of  the  State  Highway  Department 
of  Connecticut. 

A  considerable  portion  of  the  data  now 
in  possession  of  the  Congressional  Com- 
mission has  been  published  from  time  to 
time  by  the  National  Automobile  Cham- 
ber of  Commerce  and  other  organiza- 
tions. The  Joint  Commission  is  particu- 
larly desirous  of  knowing  in  its  study 
of  physical  property  the  number  of  pas- 
senger cars  and  the  aggregate  invest- 
ment represented;  commercial  trucks; 
number  of  private  and  public,  separately 
classified  as  to  heavy  and  light  weight, 
and  amount  pf  investment  in  each  in- 
stance; also  capacities  of  these  trucks  in 
tons  and  the  horsepower  of  each  class 
in  the  years  1912  to  1921. 

Highways  Studied 

The  study  also  includes  public  high- 
ways, mileage,  streets,  whether  paved  or 
dirt,  etc.  Information  was  given  as  to 
the  total  number  of  highways,  and  total 
investments,  and  investments  by  individ- 
ual states,  and  the  cost  of  maintenance. 
The  Commission  received  data  as  to  ex- 
press transportation  and,  in  the  analyses 
of  physical  property,  wanted  to  know 
the  total  equipment  and  investment,  as 
represented  by  motor  vehicles  and  horses, 
separately  owned  by  express  companies 
during  the  years  of  1912  to  1921,  and 
the  investment  in  each  item. 
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In  a  detailed  study  of  motor  trans- 
portation the  data  submitted  covered  a 
study  of  traffic  by  passenger  and  com- 
mercial cars.  The  information  is  given 
as  to  the  number  of  passengers  carried 
by  passenger  cars.  The  use  of  commer- 
cial cars  was  divided  into  private  and 
public.  There  was  a  discussion  of  pri- 
vate operation,  distribution  of  commod- 
ities, and  the  extent  of  urban  or  other 
deliveries  by  this  means.  The  report 
covered  public  operations  and  lists  of 
commodities  and  number  of  passengers 
handled  and  rates,  together  with  the 
classification  of  commodities  as  to  in- 
dustrial products  and  others.  Whenever 
possible,  information  was  obtained  to 
show  the  revenue  of  motor  carriers  and 
the  effect  on  less  than  carload  lots  freight 
of  rail  carriers. 

As  to  public  trucks,  the  research  in- 
cluded commodities,  persons  employed 
and  carried,  and  the  percentage  of  rates; 
industrial  products  and  other  commod- 
ities; and  the  total  amount  of  revenue 
derived.  The  analyses  of  operation  in- 
cluded both  passenger  cars  and  trucks. 
Under  passenger  cars  were  included 
maintenance  costs,  tires  used  and  cost, 
amount  of  gasoline  and  oil  consumed, 
and  cost  of  oil  and  gasoline  used. 

Considers  Farm  Product  Distribution 

Another  study  was  made  of  the  effect 
of  motor  trucks  on  the  distribution  of 
the  various  commodities,  particularly 
grain,  hay,  green  fruits,  vegetables, 
cotton,  sheep,  cattle,  dairy  products, 
hogs,  poultry  and  coal.  Information  was 
given  as  to  co-operative  transportation 
rates  by  rail,  water  and  motor,  and  the 
radius  covered  by  motor  trucks  in  dis- 
tributing farm  products. 

Committees  representing  shipping  in- 
terests have  been  at  work  for  several 
weeks  throughout  the  country,  and 
through  the  medium  of  questionnaires 
have  obtained  basic  information  for  anal- 
ysis hy  the  Joint  Commission.  An  Ad- 
visory Committee  will  consider  the  data 
on  motor  transportation  this  week  and 
determine  their  conclusions  for  the  re- 
port and  recommendations  to  be  submit- 
ted to   Congress. 

The  study  of  the  economic  relationship 
of  agriculture  and  industry  is  not  con- 
fined to  farm  products,  but  covers  manu- 
factured commodities  as  well. 

The  study  of  finances  of  motor  trans- 
porters embraces  organization,  capitali- 
zation, profits,  dividends  and  receiver- 
ships. Under  the  designation  of  Gov- 
ernment regulations  of  transportation 
systems,  the  study  of  its  effect  on  motor 
transportation  is  confined  to  good  road 
amendments  and  the  number  in  effect  in 
the  various  states.  There  is  also  a  dis- 
cussion of  state  regulation  of  motor 
truck  companies  and  private  bus  lines. 


489 


Commerce  Prepares 
for  Big  Production 


To  Discuss  Store-Door  Delivery 

The  question  of  store-door  delivery  of 
l.c.l.  freight  by  carriers  will  also  be  dis- 
cussed by  the  Commission  in  its  report, 
which  will  cover  the  subjects  of  cost, 
advantages,  disadvantages,  necessity  for 
such  practice  and  reasons  for  adoption. 

{Continued  on  page  493) 


Its  New  Model  Adapted  to  Special 

Service  for  Transfer 

Work 

DETROIT,  Feb.  18.— Commerce  Motor 
Car  Co.  is  preparing  for  heavy  produc- 
tion in  the  spring  of  its  Charabanc 
model,  first  shipments  of  which  have  been 
under  way  for  three  months.  A  dealer 
convention  will  be  held  during  the  com- 
ing week  at  which  orders  covering  almost 
all  sections  of  the  country  are  expected 
to  be  placed. 

The  Commerce  Charabanc  is  a  ten- 
passenger  vehicle  with  four  rows  of 
seats.  The  body  is  equipped  with  two 
sets  of  curtains,  one  set  of  storm  curtains 
for  use  in  warm,  inclement  weather,  the 
other  fitted  with  crystal  glass,  con- 
structed to  open  with  doors  for  use  in 
cold  weather.  The  top  is  of  permanent 
construction  and  can  be  removed  as  a 
unit  or  folded  back. 

Chassis  is  of  127-in.  wheelbase  and  the 
specifications  include  disk  wheels,  35  x  5 
cord  tires  front  and  rear.  Continental 
engine,  Timken  axles,  thermo  -  syphon 
cooling,  Eisemann  magneto  and  Brown- 
Lipe  transmission.  The  body  is  of  sheet 
steel  with  three  doors  on  each  side.  The 
price  is  $2,350  f.  o.  b.  Detroit. 

Special  Service  Urged 

Factory  plans  will  urge  the  adoption 
of  the  charabanc  for  special  services  in 
which  touring  cars  are  too  small  and 
buses  too  larg-e.  Depot  and  hotel  trans- 
fer work  and  service  on  general  passen- 
ger transportation,  both  in  small  cities 
and  large,  will  be  its  principal  field. 


DORRIS   ADDS   1-TON    TRUCK 

ST.  LOUIS,  MO.,  Feb.  20— The  Dorris 
Motor  Car  Co.  has  added  a  1-ton  model 
to  its  line  of  trucks,  this  being  shown 
for  the  first  time  at  the  automobile  show 
in  this  city.  The  new  model  is  known  as 
K-2  and  has  a  4-cylinder  engine,  4x5^, 
valves  in  the  head,  multiple  disk  clutch, 
Bosch  magneto  and  Westinghouse  start- 
ing and  lighting  system.  The  wheelbase 
is  optional  at  120,  138  and  150  in.  Cord 
tires,  33  X  5  in.,  are  used  all  around. 


NEW  DAVIS  MODEL 

RICHMOND,  IND.  Feb.  20— A  new 
Model  71  has  been  added  to  the  Davis 
line  and  will  make  its  appearance  March 
1.  It  will  be  smaller  in  some  respects 
than  the  Model  61-67  which  is  continued. 
The  price  is  $1,195  as  against  $1,795  for 
the  current  model.  The  new  model  in- 
cludes Continental  6Y  engine,  3^8x4U 
in.  Timken  axles,  Delco  starting,  light- 
ing and  ignition.  Stromberg  carbureter, 
Warner  gearset,  Borg  &  Beck  clutch, 
Peters  universal  joints  and  a  Borg 
&  Beck  steering  gear.  The  wheelbase 
is  114  in.  For  the  present  only  the 
phaeton  will  be  produced,  but  later  a 
phaeton-sedan  will  make  its  appearance. 
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May  Follow  Ford  Lead 
in  Foreign  Assembly 

Overland  Likely  to  Take  Step  in 
Britain,  Ultimately  Build- 
ing Car  There 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


LONDON,  Feb.  10  (by  7wat7)— Follow- 
ing the  lead  of  Ford  with  his  cars,  trucks 
and  tractors,  it  now  seems  probable  that 
Overland  and  at  least  one  other  Ameri- 
can maker  of  a  popular  car  and  light 
truck  will  soon  begin  the  assembly  of  com- 
plete vehicles  here,  with  the  idea  ulti- 
mately of  having  them  produced  entire- 
ly in  England. 

The  Overland  chassis  has  been  assem- 
bled for  some  time  at  the  Willys-Over- 
land-Crossley  Works  near  Manchester. 
This  will  be  in  line  with  the  decision  of 
Ford  to  have  his  products  for  the  Brit- 
ish and  certain  export  markets  built  en- 
tirely at  Manchester. 

It  is  believed  there  is  a  substantial 
basis  for  reports  that  General  Motors, 
Ltd.,  soon  will  follow  in  line  and  will 
concentrate  its  efforts  at  an  assembly 
plant  on  the  outskirts  of  northwest  Lon- 
don. This  company  has  just  listed  its 
Chevrolet  light  truck  chassis  at  £190  and 
its  four  seated  car  at  £260.  There  is  a 
tariff  of  33  per  cent  on  cars  and  parts 
imported  from  the  United  States,  but  the 
duty  on  Canadian  imports  is  very  small. 
There  is  no  duty  on  trucks  and  truck 
parts  irrespective  of  their  origin. 

Austin  Creditors  Meet 

Following  the  recent  statement  that 
financiers  had  offered  to  supply  $1,000,- 
000  additional  working  capital  to  the 
Austin  Co.,  a  meeting  of  unsecured  credi- 
tors was  held  to  consider  the  company's 
future.  It  was  stated  that  the  debts  ex- 
ceeded $5,000,000.  The  addition  of  the 
new  money,  it  is  estimated  by  Sir  Her- 
bert Austin,  would  give  a  total  of  $4,- 
250,000  as  work  capital  in  stock,  cash 
and  accounts  receivable  before  the  end 
of  March. 

Dunlop  Financing 

The  report  of  the  stockholders  of  the 
Dunlop  Rubber  Co.  states  that  the  cor- 
poration's holdings  in  the  Dunlop  T:re  & 
Rubber  Corp.  of  America  have  been  in- 
creased from  92.34  per  cent  to  96.34  per 
cent,  but  it  is  added  that  "so  far  no 
definite  arrangement  has  been  possible 
for  the  permane'^t  financing  of  the 
American   subsidiary   company." 

S.  T.  D.  Net  Profit  $756,910 

The  S.  T.  D.  (Sunbeam,  Talbot  and 
Darracq)  motors  report  as  of  Sept.  30 
shows  a  net  profit  of  $756,910,  to  which 
has  been  added  $288,720  brought  for- 
ward. After  deducting  7  per  cent  divi- 
dends, there  remains  a  credit  of  the  profit 
and  loss  account  of  $701,305. 

Site  Base  of  Ford  Suit 

The  Ford  Motor  Co.  of  England,  Ltd., 
has  filed  a  claim  for  $64,020  agairst  the 


PRINCE  OF  GEORGIA 
BUYS  FARM  MACHINERY 

MOLINE,  ILL.,  Feb.  18— Prince 
Adaschidze  of  Georgia,  an  indepen- 
dent Balkan  province,  has  spent  a 
week  in  the  Moline  Plow  Co.  plant, 
purchasing  supplies  and  interesting 
officials  in  establishing  agencies 
there.  Machinery  is  almost  ex- 
hausted, he  said,  and  the  people 
who  look  forward  to  early  revival 
of  their  agricultural  pursuits  will 
ofiFer  a  wide  market  for  American 
made  goods. 

Georgia,  recognized  by  many 
European  governments,  although 
not  officially  so  by  the  United 
States,  established  ii;s  unity  with 
the  collapse  of  the  Romanoff  dyn- 
asty. Adaschidze  is  member  of  one 
of  the  old  eastern  European  fam- 
ilies and  was  a  member  of  the 
Czar's   personal   bodyguard. 


Southampton  Corp.  for  its  failure  to  turn 
over  the  site  upon  which  an  addition  to 
the  English  plant  was  to  be  erected  at 
Millbrook,  designed  to  turn  out  1000  cars 
a  week.  It  was  proposed  to  spend  $1,- 
750,000  on  the  factory,  and  the  claim  is 
to  recover  money  disbursed  during  the 
negotiations. 


Earl  Financing  Program 
Approaches  Completion 

DETROIT,  Feb.  22— Clarence  A.  Earl, 
president  of  Earl  Motors,  Inc.,  said  to- 
day that  only  the  details  of  the  new 
financing  program  remain  to  be  worked 
out  and  that  everything  should  be  ar- 
ranged this  week.  The  company  will  be 
well  provided  with  operating  funds  until 
the  program  is  carried  through.  Pro- 
duction is  now  running  at  20  cars  a  day, 
he  said,  and  will  be  increased  next  month. 

Ira  L.  Bell  has  been  appointed  division 
sales  supervisor  of  the  mid-west  territory 
for  Earl  Motors.  Further  increases  will 
'be  made  in  the  field  forces  of  the  com- 
pany. 


North  Carolina  Advances 
In  Its  Road  Building  Plans 

RALEIGH,  N.  C,  Feb.  20— High 
water  in  the  records  of  road  construc- 
tion for  the  United  States  will  be  sought 
by  the  State  highway  commission  this 
week  when  twenty-three  projects  ap- 
proximating 160  miles  of  new  construc- 
tion will  be  awarded.  Bids  will  be  opened 
in  the  hall  of  the  House  of  Representa- 
tives and  more  than  200  proposals  are 
expected. 

Within  less  than  six  weeks  of  the  de- 
cision to  make  awards  on  1000  miles  of 
road  during  the  calendar  year,  the  com- 
mission will  have  let  more  than  20  per 
cent.  The  total  cost  of  the  work  for 
which  bids  will  be  received  this  week 
will  reach  more  than  $2,000,000. 


February  2S,  1922 

Republic   Cancels 
Many  Commitments 

Creditors  to  Continue  to  Supply 
Factory — Attempt  at  Adjust- 
ing Defaulted  Bond  Issue 


CHICAGO,  Feb.  21— After  a  meeting 
held  here  by  merchandise  creditors  of 
the  Republic  Motor  Truck  Co.,  the  an- 
nouncement was  made  by  Charles  M. 
Gillett,  vice-president  of  the  First  Na- 
tional Bank  of  Chicago  and  a  member 
of  the  bankers'  committee  in  charge  of 
the  truck  company's  affairs,  that  commit- 
ments for  materials  aggregating  $2,500,- 
000  had  been  canceled.  He  stated  that 
the  creditors,  without  exception,  had  ac- 
cepted the  situation  in  the  finest  spirit 
and  were  willing  to  take  long  time  notes 
in  payment  of  present  debts.  They  also 
will  be  willing,  he  stated,  to  supply  the 
factory  with  materials  and  parts  as 
needed. 

According  to  Gillett,  there  is  only  one 
possible  source  of  trouble  at  this  time 
and  that  is  a  suit  filed  on  a  commitment 
for  axles  by  Frank  W.  Ruggles  who  for- 
merly was  at  the  head  of  the  Republic 
company  and  who  still  owns  a  large  block 
of  stock. 

The  bank  committee  now  is  attempting 
to  adjust  a  $500,000  note  issue  which 
was  defaulted  in  November.  More  than 
$325,000  of  this  issue  is  now  held  by 
the  banks.  Agents  are  in  the  field  tak- 
ing up  these  notes  as  rapidly  as  possible 
and  it  is  expected  that  the  whole  issue 
soon  will  be  in  the  hands  of  the  bankers. 

The  bankers  have  agreed  to  furnish 
$250,000  in  cash  to  the  company  as  soon 
as  the  notes  are  no  longer  a  possible 
source  of  trouble.  The  company  has 
$2,525,000  in  excess  of  liabilities  and 
Gillett  asserted  that  its  future  was  as- 
sured provided  an  adequate  volume  of 
business  could  be  found  to  keep  the  plant 
in  operation. 


Portland  Trade  Better 

Since  Holding  of  Show 

PORTLAND,  ORE.,  Feb.  21— The  auto- 
mobile business  in  Portland  and  vicinity 
has  shown  decided  improvement  since  the 
annual  automobile  show,  held  the  last 
week  in  January,  according  to  practically 
all  the  leading  dealers  of  Portland,  and 
the  general  situation  at  the  present  time 
seems  more  hopeful  for  a  strong  resump- 
tion of  business  than  it  has  for  months. 

Leading  automobile  men,  almost  with- 
out exception,  report  that  both  in  gen- 
eral interest  shown  and  in  actual  sales 
the  present  period  is  leading  the  similar 
period  of  last  year  by  a  substantial  mar- 
gin. While  figures  for  all  the  dealers 
together  are  not  yet  available,  practically 
all  the  leading  dealers  report  they  have 
sold  more  new  cars  at  retail  this  January 
than  they  did  in  January,  1921,  while 
February  this  year  is  also  expected  to 
exceed  February  of  last  year.  This  is 
in  spite  of  unsatisfactory  weather. 


February  23,  1922 
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Ford  Tractor  Cut 

Surprises  French 

Fordson  Lowest  Priced  in  Capac- 
ity— Experiments  With 
Heavy  Oils 

PARIS,  Feb.  12  (by  mail)— Ford  threw 
a  bomb  shell  into  the  agricultural  tractor 
world  by  selecting  the  opening  of  the 
Government  agricultural  show  in  Paris,  to 
announce  a  reduction  in  the  price  of  his 
tractor  of  from  12,000  to  8,200  francs 
which  is  equivalent  at  present  exchange 
to  $715.  This  makes  the  Fordson  by  far 
the  lowest  priced  tractor  of  this  ca- 
pacity on  the  French  market,  even  if 
account  is  taken  of  the  State  subsidies 
granted  to  French  makers. 

The  exhibition,  in  the  Grand  Palais, 
was  the  first  of  its  kind  held  by  Gov- 
ernment initiative.  The  show  was  open 
to  all  classes  of  agricultural  machinery, 
but  tractors,  farm  trucks  and  stationary 
power  plants  produced  by  automobile 
firms  were  an  important  feature.  French 
automobile  firms  paying  real  attention 
to  agricuHtural  requirements  (are  Re- 
nault, De  Dion-Bouton,  Latil,  Delahaye, 
Delaunay-Belleville,  Peugeot,  Brasier 
and  Scemia,  an  auxiliary  of  the  Paris 
omnibus  company.  Agricultural  imple- 
ment manufacturers  producing  tractors 
are  in  a  minority. 

Owing  to  the  shortage  of  space,  few 
trucks  for  farm  use  are  exhibited  in 
the  Palais,  although  several  are  being 
demonstrated  outside  the  hall.  One  of  the 
novelties  is  to  endeavor  to  adapt  portable 
gas  producers  to  existing  types  of  farm 
trucks  or  to  tractors  for  road  service. 
Several  of  these  are  on  exhibition  on 
Latil,  Pavesi  and  other  tractors. 

Peugeot  is  exhibiting  the  Tartrais 
two-stroke  direct  injection  heavy  oil  en- 
gine for  truck  and  tractor  service.  In 
addition  to  this,  the  same  engine  is 
shown  on  the  Scemia  stand. 

Another  attempt  to  run  an  ordinary 
type  engine  on  heavy  oils  is  the  Maroger 
adapter,  shown  on  a  Samson  tractor,  for 
which  important  claims  are  made.  This 
apparatus  consists  of  a  small  cast  bronze 
auxiliary  combustion  chamber  with  radi- 
ator fins  mounted  in  the  spark  plug  hole 
of  each  cylinder.  This  chamber  has  an 
automatic  valve  and  carries  the  spark 
plug.  A  small  carburetor  with  a  separate 
gasoline  tank  is  connected  to  these  sup- 
plementary combustion  chambers  by  a 
common  manifold. 


PREMOCAR  PRICES  LOWERED 

BIRMINGHAM,  ALA.,  Feb.  22— The 
Preston  Motors  Corp.  has  announced  a 
downward  revision  in  its  prices  as  fol- 
lows: Old  Price    New  Price 

Roadster  $1,295  $1,095 

Touring    car 1,295  1,095 

Coupe  1,945  1,750 

Sedan     1,995  1,825 


LIVING  COST  TAKES 
DROP  IN  SYRACUSE 

SYRACUSE,  N.  Y.,  Feb.  20— 
The  Industrial  Relations  depart- 
ment of  the  Franklin  Automobile 
Co.,  in  a  study  of  the  cost  of  liv- 
ing in  this  city,  as  of  1  eb.  1,  re- 
ports a  net  decrease  of  3.7  per  cent 
since  the  last  report  was  taken  on 
Nov.  1.  An  analysis  of  the  budget 
shows  that  living  costs  up  to  the 
latter  date  had  increased  63.09  per 
cent  over  the  base  year  1914,  while 
the  November  study  shows  an  in- 
crease of  68.67  per  cent. 

Every  item  in  the  budget  shows 
a  decrease  with  the  exception  of 
shelter   which   held   constant. 


Road  Work  Starts 

In   Latin-America 


$500  in  the  prices  of  its  various  models. 
The  schedule  follows: 

Old  Price  New  Price 

5-passenger    Touring...     $1,795  $1,595 

4-passenger    Touring....       1,895  1,695 

Sedan     2,595  2,195 

Coupe    2,595  2,095 


WARD   LA  FRANCE   REDUCES 

ELMIRA,  N.  Y.,  Feb.  20— The  Ward 
LaFrance  Truck  Corp.  announces  sub- 
stantial reductions  on  its  truck  chassis 
prices.     The  schedule  follows: 

Old  Price     New  Price 
IVIodel  2B— 2J/2-3I/2  ton...     $3,590  $2,990 

IVIodel  4A— 31/2-5  ton 4,690  3,990 

Model  5A— 5-7  ton 5,590  4,590 


Templar  Raises  Price 

of  Its  Three  Models 

CLEVELAND,  Feb.  23— The  Templar 
Motors  Co.  announced  to-day  the  in- 
creased prices  which  will  be  charged  for 
its  various  models  after  March  6.  The 
schedule  follows: 

Old  Price     New  Price 

Roadster   $1,985  $2,025 

5-passenger     Touring..        1,985  2,125 

4-passenger    Tourinp..       1,985  2,175 


MASTER  TRUCKS  LOWER 

CHICAGO,  Feb.  23— Substantial  price 
reductions  are  announced  by  Master 
Trucks,  Inc.     The  list  follows: 

Old  Price     New  Price 

IVlodel  JW    I'/a-ton $2,690  $2,290 

IVIodel  W    21/2-ton 3,290  2,890 

IVlodel   D  2!/2-ton 3,540  3,190 

Model  A  31/2-ton 4,190  3,990 

Model   E   3!/2-ton 4,640  4,290 

Model   B   5-ton 5,290  4,990 

Model   F  5-ton 5,440  5,090 


DAVIS  REDUCES  PRICES 

RICHMOND,  IND.,  Feb.  20  — The 
George  W,  Davis  Motor  Car  Co.  an- 
nounces   reductions    of    from     $200    to 


FORD  WORK  STARTS  SOON 

TROY,  N.  Y.,  Feb.  17— Engineers  rep- 
resenting the  Ford  Motor  Co.  state  that 
the  new  Ford  tractor  plant  at  Green  Is- 
land will  be  started  by  the  contractors 
about  May  1,  and  that  power  in  the  re- 
cently completed  power  house  will  be 
turned  on  a  month  later.  Village  officials 
of  Green  Island  are  making  preparations 
for  the  growth  which  is  expected  to  fol- 
low development  of  the  Ford  plans  here. 


Need  for  Transportation  Leads  to 

Ambitious  Highway 

Programs 

NEW  YORK,  Feb.  21— In  many  sec- 
tions of  America,  both  north  and  south 
of  the  equator,  important  progress  has 
been  made  in  getting  under  way  exten- 
sive programs  for  highway  improvement, 
made  necessary  by  the  demands  for  ade- 
quate transportation.  Much  work  was 
completed  or  initiated  in  1921  and  much 
more  is  planned  for  further  construction 
so  that,  it  may  confidently  be  expected, 
the  year  1922  will  witness  the  better- 
ment of  a  large  mileage  of  roadways. 

This  is  a  significant  manifestation  of 
the  growing  use  of  automotive  equip- 
ment and  shows,  in  a  striking  manner, 
the  strides  being  made  in  the  economic 
development  of  numerous  rich  and  grow- 
ing territories.  Interest  in  highway  im- 
provement has  become  widespread  and 
already  much  of  this  interest  is  trans- 
lating itself  into  actual  road  construc- 
tion. 

Seek  to  Overcome  Obstacles 

Attention  may  well  be  directed  to  the 
efforts  being  made  in  several  countries  to 
overcome  the  highway  difficulties.  The 
countries  concerning  which  mention 
might  be  made  are  Argentina,  Brazil, 
Chile,  Mexico,  Peru  and  Venezuela,  among 
others  in  various  parts  of  the  world, 
which  are  seeking  to  build  up  systems  of 
roads  that  will  adequately  serve  the  in- 
ternal needs  for  modern  communications. 
In  each  of  these,  much  road  improvement 
has  either  been  started  or  is  in  process 
of  organization. 

Argentina  will  hold  in  May  the  first 
national  highway  congress,  at  Buenos 
Aires,  to  be  attended  by  representatives 
from  all  parts  of  the  republic,  with  gov- 
ernmental officials,  to  lay  out  a  national 
plan  for  highway  improvement.  In  ad- 
dition, Argentina  has  undertaken  the  bet- 
terment of  parts  of  the  route  of  the  com- 
ing international  motor  race  from  Val- 
paraiso to  Buenos  Aires,  through  Bahia 
Blanca;  and  several  of  the  interior  states 
are  energetically  pushing  their  road  pro- 
grams. The  mileage  of  good  roads  in 
some  parts  of  Central  Argentina  would 
surprise  many  a  visitor  who  had  previ- 
ously formed  his  impressions  concern- 
ing the  highway  situation  and  it  is  need- 
less to  say  that  such  roads,  once  started, 
will  be  completed  in  line  with  the  trans- 
portation needs. 

Chile  Going  Ahead 

Chile  likewise  is  improving  sections  of 
the  transcontinental  race  route  and  some 
months  ago  passed  new  road  laws,  ap- 
propriated considerable  sums  for  high- 
way improvement  and  much  work  al- 
ready has  been  done  in  various  parts  of 
the  republic. 

To  tap  the  rich  resources  that  have 
been  dormant  or  which  have  scarcely 
{Continued  on  page  492) 
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more  than  been  scratched,  road  work  is 
being  pushed  rapidly  in  many  sections  of 
Brazil.  A  survey  of  Brazilian  highway 
progress  made  in  Rio  de  Janeiro,  esti- 
mates that  1000  kilometers  of  motor 
roads  were  completed  in  various  states 
during  1921.  The  most  important  project 
finished  during  the  year  was  the  Sao 
Paulo-Campinas  highway,  and  there  was 
various  other  work  in  the  State  of  Sao 
Paulo,  including  the  beginning  of  a  na- 
tional highway  to  connect  the  city  of 
Sao  Faulo  with  Rio  de  Janeiro. 

Brazilian  motorists  have  long  held  the 
hope  that  a  worthy  highway  would  be 
built  between  their  two  largest  cities 
and  that  project  seems  now  in  process  of 
fulfillment.  With  the  centennial  cele- 
bration to  be  held  in  the  latter  part  of 
this  year,  Brazilian  representatives  are 
announcing  that  the  Rio-Sao  Paulo  high- 
way will  be  completed  in  time  so  that 
motorists  may  tour  between  these  two 
great  cities  along  a  route  that  will  be 
among  the  most  wonderfully  scenic  and 
picturesque  in  the  world.  Work  already 
has  commenced,  with  many  kilometers 
completed,  on  that  part  of  the  route  in 
the  State  of  Sao  Paulo  and,  with  the  con- 
struction pushed  from  the  opposite  end, 
the  Brazilians  and  their  numerous  visit- 
ors may  whirl  along  the  new  highway  as 
they  celebrate  the  100th  anniversary  of 
their  independence. 

Improvements  in  Interior 

The  interior  states  of  Brazil,  as  well 
as  those  far  to  the  south,  have  not  over- 
looked the  necessity  of  motor  transporta- 
tion and  the  survey  shows  numerous  im- 
provement projects  under  way  or  already 
completed.  Thus,  numerous  rural  bus 
and  automotive  transportation  lines  have 
already  been  established  and  in  certain 
interior  sections,  the  traveler  may  visit 
many  towns  and  traverse  hundreds  of 
kilometers  via  bus  lines  that  furnish  the 
transportation  not  provided  by  railroeds. 
A  concession  for  construction  of  the 
much  needed  highway  between  Lima  and 
Callao,  the  port  city,  has  recently  been 
granted  in-  Peru.  Work  must  start  within 
a  few  months  and  be  completed  without 
delay,  the  road  to  be  hard-surfaced  and 
to  be  well  enough  built  to  uphold  the 
heavy  trucking  traffic  between  the  cap- 
ital and  its  outlet  on  the  Pacific.  This 
is  the  most  important  highway  project 
now  under  way  in  Peru  but  others  are 
contemplated. 

Venezuela  is  taking  advantage  of  her 
natural  riches  and  is  seeking  to  link  up 
interior  points,  where  the  various  prod- 
ucts originate,  with  outlets  on  the  Atlan- 
tic so  that  they  may  be  shipped  through- 
out the  world. 

What  all  of  these  countries  are  doing. 
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finds  its  counterpart  in  Mexico.  That 
large  republic,  realizing  how  much  the 
future  is  dependent  upon  adequate  trans- 
portation, has  commenced  work  on  a 
great  road  plan,  embracing  nearly  7000 
kilometers  of  highway  and  opening  up 
a  great  transportation  net.  Twenty-nine 
different  projects  have  been  put  before 
the  Mexican  Congress  and  action  on  some 
or  all  of  them  may  be  expected. 

Mexico,  perhaps,  was  somewhat  slower, 
due  to  internal  conditions,  than  other 
countries  in  commencing  the  develop- 
ment of  automotive  transportation  and 
with  it,  the  attendant  development  of 
highways. 
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N.  A.  C.  C.  Wai  Receive 

Plans  for  Overseas  Trade 

NEW  YORK,  Feb.  23— Following  the 
appointment  of  a  committee  on  organi- 
zation, headed  by  A.  S.  More,  president 
of  the  Denby  Motor  Truck  Co.,  Detroit, 
the  plans  for  a  combine  for  foreign  trade 
will  be  placed  before  the  executive  meet- 
ing of  the  National  Automobile  Cham- 
ber of  Commerce  here  on  March  2.  The 
plan,  which  provides  for  co-operative  ef- 
fort in  developing  the  overseas  trade  in 
automotive  equipment,  was  announced  at 
the  annual  export  meeting  of  the  Cham- 
ber in  January. 

The  organization  committee,  in  addi- 
tion to  Chairman  More,  includes  B.  C. 
Budd,  export  manager  for  Packard;  E. 
G.  Poxson,  export  manager  for  Dort;  E. 
W.  Headington,  export  manager  for 
Haynes,  and  E.  J.  Ross,  of  the  Ward 
Motor  Vehicle  Co.  A  carefully  prepared 
booklet  setting  forth  the  combine  plan 
is  being  mailed  this  week  to  all  N.A.C.C. 
members. 


Bank  Creditors  Submit 

Willys-Overland  Program 

NEW  YORK,  Feb.  23— Bank  creditors 
of  the  Willys-Overland  Co.  have  submit- 
ted their  refinancing  program  to  the  To- 
ledo directors  elected  last  week  for  30 
days'  examination.  This  would  seem  to 
indicate  that  the  bank  loans  which  ma- 
ture March  1  will  be  renewed  for  at  least 
a  month.  It  is  understood  that  two  more 
Toledo  directors  may  be  appointed  soon. 
The  outlook  now  is  said  to  be  more  hope- 
ful for  a  satisfactory  adjustment  of  con- 
flicting viewpoints  of  the  various  inter- 
ests involved. 


FILES  LIEN  AGAINST  WILLYS 

ELIZABETH,  N.  J.,  Feb.  20— Paul 
L.  Batty,  who  designed  and  supervised 
the  construction  of  the  Willys  Corp.'s 
i  lant  in  this  city,  has  filed  a  n.echanic's 
lit-n  for  $42,379.36  against  the  corpora- 
ti;  n,  covering  fees  he  claims  due  him 
for  designing  the  structure  and  supervis- 
ing its  construction  from  Sept.  1,  1919, 
Nov.  25,  1921.  The  lien  sets  forth  that 
Batty  was  to  receive  a  fee  in  addition  to 
his  salary  for  the  work  he  performed 
and  that  his  contract  was  made  person- 
ally with  John  N.  Willys,  president  of 
the  corporation. 


21,820,041  Casings 

Produced  in  1921 


December  Showed  Increase  Over 

November  With    Greater 

Gain  in  Shipments 


NEW  YORK,  Feb.  23— Production  of 
pneumatic  tire  casings  for  1921  totalled 
21,820,041,  according  to  statistics  sup- 
plied the  Bureau  of  Foreign  and  Domes- 
tic Commerce  by  the  Rubber  Association 
of  America,  with  the  figures  for  Decem- 
ber not  entirely  exact.  The  estimated 
production  for  December  was  1,840,000, 
an  increase  of  about  100,000  over  Novem- 
ber, but  shipments  were  1,980,000,  as 
compared  with  1,342,519  in  November. 
Inventories  fell  off  about  200,000. 

Tube  Production  Declines 

Inner  tube  production  in  December  was 
2,070,000,  as  compared  with  2,126,211. 
Shipments  of  inner  tubes  in  December 
increased  nearly  1,000,000  over  the  pre- 
vious month,  however,  while  inventories 
were  reduced  from  5,203,000  to  4,731,000. 

Detailed  figures  for  the  year  as  com- 
piled by  the  association  follow: 


PNEUMATIC  CASINGS 

Inventory 

Production 

Shipments 

Jan 

..    5,.319.605 

703,430 

965,417 

Feb 

..    5,193,018 

819,892 

1,073,756 

Mar 

..   4,597,103 

1,163,314 

1.614.651 

Apr 

..    4.527,445 

1,651,418 

1,785,951 

May     

..   4,451,668 

2,100,917 

2.085,882 

June    

..    4,154,456 

2,313,265 

2,643,850 

July     .... 

..    3,892.0'37 

2,570,524 

2.757.581 

Aug 

..   3.934,853 

3,043,187 

2,894,442 

Sept 

.  .   3,340,798 

1,929,268 

2,047,929 

Oct 

..   3,545,030 

1,928.271 

1,675,169 

Nnv 

..    3.908,342 

1,756,555 

1.342,519 

Dec 

..   3.697,000 

1,840,000 

1,980,000 

INNER 

TUBES 

Inventory 

Production 

Shipments 

Jan 

..   5.586,163 

740,824 

1.042,617 

Feb 

..   5.415,464 

916,627 

1.129,881 

Mar 

..    5.044.861 

1.346,483 

1.643,690 

Apr 

..   4.916,772 

1,762.122 

1.983,571 

May     . . . 

..   4.751.880 

2,210,040 

2,342,567 

June    

.  .   3.835.098 

2,359.928 

3.232,673 

July     .... 

..   3.122.815 

3.020.981 

3.603.248 

Aug- 

..   3,649,319 

4,430,152 

3.804.060 

Sept 

..   3,827.830 

3.274,822 

2,645,758 

Oct 

..   4.732,016 

2.843.918 

2,016.371 

Nov 

..    5.203.56S 

2.126.211 

1.540.299 

Dec 

..   4,731,000 

2,070,000 

2.523,000 

SOLID    TIRES 

Inventory    Production    Shipments 

Jan 303.753  21,220  29,116 

Feb 304,374  23.365  29,599 

Mar 283.800  28.710  43.926 

Adt 269.985  2S.859  42.080 

May     264.633  35,156  40,122 

June    240.336  28.395  49.867 

July     220.003  35,123  55.678 

Auet 21R.367  55.694  66.866 

Sept 161.832  37.441  50.276 

Oct 163.299  46.274  45.911 

Nov 173.451  43.537  34.556 

Dec 169.000  40.000  40,000 

"Production"  and  "Shipments"  fisjures 
covers  the  entire  month  for  which  each  re- 
port is  made.  "Inventory"  is  reported  as  of 
the  last  day  of  each  month. 

"Inventory"  includes  tires  and  tubes  con- 
stitutins:  domestic  work  in  factory  and  in 
tran.sit  to.  or  at.  warehouses,  branches  (if 
any),  or  in  possession  of  dealers  on  conslpcn- 
ment  basis,  and  as  a  total  represents  all  tires 
and  tubes  still  owned  by  manufacturers  as  a 
domestic    stock. 

'"Shipments"  include  only  stock  forwarded 
to  a  purchaser  and  does  not  include  stock 
forw.irded  to  a  w.irehouse.  branch,  or  on  a 
consigrnnient  basis,  or  abroad. 


February  23,  1922 
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MEN  OF  THE  INDUSTRY 


Jerry  Price  has  resigned  as  works  man- 
ager of  the  Willys-Overland  Co.,  on  account 
of  ill  health,  and  will  leave  soon  on  a  trip 
to  Central  America.  Price  has  been  at  the 
Toledo  plant  for  about  two  years. 

J.  C.  L.  Krebs,  formerly  identified  with  the 
Clydesdale  Motor  Truck  Co.  of  Clyde,  Ohio, 
has  organized  the  Krebs  Motor  Truck  Co. 
which  proposes  to  establish  a  plant  at 
Bellevue,  Ohio. 

R.  S.  Jemison,  formerly  advertising  man- 
ager and  sales  promotion  manager  of  the 
Oldfield  Tire  Co.,  Akron,  has  joined  the 
forces  of  the  United  States  Advertising  Corp. 
at  Toledo.  He  was  at  one  time  connected 
with  the  Miller  Tire  Co. 

J.  H.  Ficken  has  joined  the  Howe  Rubber 
Corp.  as  special  sales  representative.  He 
has  had  a  long  association  in  the  rubber 
industry  being  at  one  time  with  the  United 
States  Tire  Co.  and  latterly  with  Kelly- 
Springfield. 

Leonard  Kebler,  president  of  the  Ward 
Leonard  Electric  Co.,  Mount  Vernon,  N.  Y., 
has  sailed  from  New  York  on  the  Adriatic 
for  a  three  months'  combined  business  and 
pleasure  trip  through  the  Riviera,  Egypt. 
Italy,   France,   Switzerland  and  England. 

Emmett  L.  Page  has  severed  his  connection 
with  the 'Oakland  Motor  Car  Co.,  with  which 
he  has  been  associated  for  the  last  11  years. 
For  the  last  year  he  has  acted  as  super- 
intendent of  the  engine  plant  and  prior  to 
that  served  as  assistant  factory  superin- 
tendent. 

C.  F.  Tollzlen,  factory  manager  of  the 
Packard  Motor  Car  Co.,  has  resigned  to 
devote  his  attention  exclusively  to  the  busi- 
ness of  the  Plywood  Products  Co.,  Wayne, 
Mich.,  of  which  he  is  president  and  which  he 
organized  two  years  ago.  The  Plywood 
company   manufactures  steering  wheels. 

John  N.  Willys  is  making  a  country  wide 
tour  of  Willys-Overland  branches  and  dis- 
tributors, his  trip  taking  him  to  New  York, 
Philadelphia,  Chicago,  Jacksonville,  Fla.; 
Kansas  City,  Denver,  Portland,  Ore.;  Seattle, 
Spokane,  San  Francisco,  Los  Angeles,  San 
Antonio,  Dallas,  Memphis,  New)  Orleans, 
Birmingham  and  Atlanta.  Dealer  meetings 
have   been  arranged  at  these  points. 


Full  Data  Submitted 

in  Transport  Survey 

{Continued  f^'om  page  489) 

The  report  covers  the  substitution  of 
other  means  of  transportation  for  steam 
railroads  and  the  necessities  of  commerce 
leading  to  such  substitution.  It  deals 
with  the  radius  covered  by  motors,  elec- 
tric railways  and  parcel  post,  and  the 
participation  of  each  in  long  haul  and 
short  haul  traffic.  There  is  a  discussion 
of  the  proximity  of  markets  and  facil- 
ities to  handle  economies  of  distribution 
costs,  separated  as  to  freight  and  pas- 
senger, etc.,  and  prospects  for  future 
development. 

The  Commission  is  also  anxious  to 
know  the  effect  of  motor  and  electric 
competition  upon  steam  tonnage  and  the 
net  earnings.  The  information  which  it 
has  deals  with  the  utilization  of  public 
highways  by  motors  and  electric  rail- 
ways through  franchise,  and  the  effect 
of  operating   costs   upon   such   carriers. 


It  is  apparent  that  the  report  of  the 
steam  carriers  and  electric  lines  and  mo- 
tor transportation  agencies  will  be  at 
variance,  and  it  will  remain  with  the 
Commission  to  analyze  the  situation  in 
its  discussion  of  competition  between  the 
several  modes  of  transportation. 

One  of  the  points  that  the  Joint  Com- 
mission is  endeavoring  to  emphasize  is 
the  evolution  of  transportation  and  its 
effect  upon,  and  interdependence  with, 
the  development  of  the  country  and  its 
basic  industries.  It  is  generally  believed 
that  the  report,  when  made  public,  will 
have  a  beneficial  effect  upon  motor  trans- 
portation and  will  show  its  developments 
and  essentiality  far  more  effectively  than 
might  be  accomplished  by  private  effort. 


Wine  Growers  Have 
New  Fuel  for  Cars 


Ford  Fixes  50  Cars  Daily 
As  Limit  of  Lincoln  Output 

DETROIT,  Feb.  21— The  following 
copyrighted  interview  with  Henry  Ford 
is  carried  by  the  International  News 
Service: 

"Some  people  seem  to  have  the  im- 
pression," said  he,  "as  the  result  of  the 
taking  over  of  the  Lincoln  Motor  plant 
that  I  intend  to  be  sort  of  a  bull  in  the 
china  shop  in  the  automobile  world.  They 
are  wrong.  In  taking  over  the  Lincoln 
plant,  my  son  and  I  agreed  before  we 
started  that  we  would  restrict  output. 
The  Lincoln  plant  is  now  making  fifteen 
cars  a  day.  As  orders  are  running,  we 
could  sell  200  a  day.  But  we  shall  never 
make  more  than  fifty  Lincoln  cars  a  day. 
Such  are  my  present  plans,  and,  so  far  as 
I  know,  they  will  not  be  changed  I  do 
not  believe  that  any  one  man  should 
dominate  the  automobile  world.  I  have 
no  use  for  a  man  who  wants  to  go  to 
Heaven  without  taking  anyone  else  along 
with  him." 

"The  rumors  that  connect  your  name 
with  negotiations  to  buy  the  Wills  St. 
Claire  and  other  plants  are  not  true 
then?"  he  was  asked. 

"Absolutely  not  a  word  of  truth  in  any 
of  them,"  he  replied.  "Nor  is  it  true 
that  I  am  negotiating  for  the  purchase 
of  any  railroad.  The  one  railroad  I  have 
4s  all  I  want." 


SET  DATES  FOR  OWEN  SALE 

WILMINGTON,  DEL.,  Feb.  20  — 
Charles  F.  Ross,  Robert  Penington  and 
James  P.  Harris,  receivers  for  the 
Owen-Magnetic  Motor  Car  Corp.,  have 
given  notice  that  on  March  7,  8  and  9 
they  will  offer  for  sale  the  personal 
property  of  the  company,  comprising 
machinery,  fixtures,  automobile  parts 
and  materials.  The  sale  will  take  place 
at  Forty  Fort,  Luzerne  County,  Pa. 


GAS  FATAL  TO  DAN  R.  WALLS 

NEW  YORK,  Feb.  21— Dan  R.  Walls, 
advertising  manager  of  the  Splitdorf 
Electrical  Co.,  died  suddenly  at  his  home 
here  Saturday  after  having  been  over- 
come by  carbon  monoxide  gas  when  he 
went  to  his  garage  to  take  out  his  car. 
Walls  had  been  with  the  Splitdorf  com- 
pany for  several  years  and  was  widely 
known  in  the  industry. 


Practical   Trials   of   Automobiles 
Running  on  Alcohol  and  Ben- 
zol to  Be  Held  in  France 

PARIS,  Feb.  11  (By  MaiZ)— Follow- 
ing up  the  work  of  the  National  Com- 
mission entrusted  with  the  task  of  find- 
ing a  sub+situte  for  gasoline,  an  im- 
portant group  of  wine  growers  at 
Beziers,  in  the  south  of  France,  an- 
nounces practical  trials  of  passenger  cars 
running  on  alcohol  and  benzol  for 
April  2. 

Although  the  exact  nature  of  the  fuel 
has  not  yet  been  announced,  for  the 
technical  commission  is  still  carrying  out 
experiments,  it  is  more  than  probable 
that  it  will  consist  of  50  per  cent  alcohol 
and  benzol.  The  competitors  will  be 
given  a  limited  amount  of  fuel,  in  pro- 
portion to  the  piston  displacement  of 
the  engine  and  the  weight  of  the  car. 
A  distance  of  150  miles  will  have  to  be 
covered  at  minimum  speeds  varjring  from 
25  to  38  miles  an  hour,  according  to 
piston  displacement,  the  winner  being 
the  one  covering  the  distance,  at  the 
regulation  speed,  with  the  lowest  con- 
sumption of  fuel. 

Problem  Not  Solved 

While  existing  types  of  automobiles 
can  be  operated  successfully  on  an 
alcohol-benzol  mixture,  the  French  tech- 
nical commission  does  not  consider  the 
problem  solved,  for  the  various  mixtures 
employed  do  not  give  quite  the  same  re- 
sults as  gasoline,  while  many  of  them 
have  injurious  effects  on  metals.  At  the 
present  time  the  Paris  Omnibus  Com- 
pany is  running  all  its  motor  buses  on  a 
ibtnzol-alcohol  mixture,  the  only  real 
difficulty  being  that  this  fuel  corrodes 
valve  seatings  and  stems. 

By  a  law  passed  in  the  French  Par- 
lifiment  last  year  the  Government  has 
the  right,  at  any  time,  to  cause  gasoline 
importers  to  mix  10  per  cent  alcohol  with 
all  fuel  put  on  the  market.  This  law  has 
not  yet  been  taken  advantage  of,  but  it 
gives  the  Government  power,  merely  by 
the  signing  of  a  decree,  to  make  the 
use  of  alcohol  obligatory  with  gasoline. 
This  will  constitute  the  first  step  towards 
compulsory  alcohol  fuel. 


DISCUSS  STEEL  PIL\CnCES 

MILWAUKEE,  Feb.  20— Reports  on 
annealing,  core  practice,  facing  sands, 
furnace  practice  and  pouring  practice 
were  made  by  operating  heads  of  plants 
at  a  meeting  of  the  Electric  Steel  Found- 
ers' Research  Group  held  in  this  city. 
The  group  was  formed  about  two  years 
ago  for  the  systematic  prosecution  of  co- 
operative technical  work  which  could  be 
directly  applied  in  improving  the  manu- 
facture of  steel  castings.  It  includes  the 
Electric  Steel  Co.,  the  Ft.  Pitt  Steel 
Casting  Co.,  the  Lebanon  Steel  Foundry, 
the  Michigan  Steel  Casting  Co.  and  the 
Si/yer  Steel  Casting  Co. 
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FINANCIAL  NOTES 


H.  H.  Franklin  Manufacturing  Co.  reports 
that  in  the  year  1921  it  improved  its  position 
in  the  industry  by  moving  from  eighteenth 
to  fifteenth  place  in  number  of  cars  sold  and 
from  thirteenth  to  ninth  place  in  the  value 
of  cars  sold.  These  figures  do  not  include 
Ford.  The  value  of  sales  was  $22,280,000 
against  $27,864,000  in  1920.  During  the  year 
8548  cars  were  sold  representing  81  per  cent 
of  1920  sales  and  93  per  cent  1919  sales. 
It  reports  that  its  profits  for  the  year  will 
approximate  $500,000  and  that  the  average 
yearly  profit  for  the  past  ten  years  has'  been 
$692,000.  Preferred  dividend  requirements 
for  1921  were  $268,000.  In  addition  to  pre- 
ferred dividends,  one  dividend  amounting  to 
$140,000  was  paid  on  common  stock  during 
the  year. 

Continental  Guaranty  Corp.,  New  York,  in 
its  comparative  statement  of  condition, 
shows  that  on  Dec.  31,  1921,  cash  on  hand,  in 
banks  and  in  trust,  totaled  $2,282,108.97,  as 
against  $3,115,222.16  on  the  same  date  the 
previous  year;  receivables,  $7,545,732.09,  com- 
pared with  $10,870,261.40;  investments,  $910,- 
163.04,  as  against  $309,432.10.  The  corpora- 
tion's reserves  were  $165,434.16,  compared 
with  $219,595.45,  and  the  amount  due  cred- 
itors, $7,463,643.25,  as  against  $11,922,322.35. 
The  surplus  and  undivided  profits  on  Dec.  31, 
1921,  were  $277,812.45. 

Peerless  Truck  &  Motor  Corp.  directors 
have  declared  dividends  at  the  annual  rate 
of  $3,  an  increase  of  $1.  Dividends  are  pay- 
able 75  cents  quarterly,  March  31,  June  30, 
Sept.  30  and  Dec.  31,  to  stock  of  record  on 
the  first  of  each  month. 

Federal    Truck    Co.    showed    on    Dec.  31, 

1921.     surplus     of     $704,828,     and     assets  of 

$3,532,325.     Its  sales   were    $3,268,467    and  its 
net  profit,    $176,800  in  1921. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

dependents  last  July,  building  fell  off  rap- 
idly.    It  is   now  being  slowly  resumed. 

The  smaller  number  of  ships  arriving 
and  departing  from  Peruvian  ports  re- 
flects the  general  business  situation. 
Compared  with  a  year  ago  exports  and 
imports  are  much  less  to-day.  Com- 
pared, however,  with  a  period  of  six 
months  ago,  say  last  August,  at  about 
which  time  the  crisis  came,  the  showing 
to-day  is  much  more  favorable. 

The  returns  of  the  Lima  clearing  house 
for  Jan.  1922  will  show  a  slight  improve- 
ment over  the  latter  half  of  1921.  Cot- 
ton, copper,  curry,  rice  and  sugar  are  to 
some  extent  being  exported. 

Should  the  government  succeed  in  get- 
ting a  loan  and  should  the  loan  be  fol- 
lowed by  an  improvement  in  Peruvian 
exchange,  automotive  products  could  be 
offered  at  very  attractive  prices. 


February  23,  1922 


Manufacturers  Maintaining 
Hold  on  Dutch  East  Indies 

NEW  YORK,  Feb.  18  —  Statistics 
giving  the  total  imports  of  automobiles 
and  trucks  into  Java  during  the  first 
eight  months  of  1921,  the  latest  period 
officially  covered,  show  that  American 
manufacturers  continue  to  maintain 
their  hold  on  the  market  in  the  Dutch 
East  Indies.  Of  total  imports  of  motor 
cars  and  trucks  during  the  eight  months 
in  1921  numbering  4597,  the  United 
States  furnished  by  direct  shipments  2552. 

Europe  sent  a  total  of  492  cars  direct 
to  Java  in  the  first  eight  months  of  l.*2l 
as  against  a  total  of  152  in  the  fir:it 
eight  months  of  1920. 


Lower  Prices  in  Peru 

Stimulate  Business 

LIMA,  PERU,  Jan.  31  (by  mail)— 
Prices  have  fallen  in  Peru.  The  Dodge 
agents  advertised  a  reduction;  the  Fire- 
stone agents  announced  lower  prices. 
These  reductions,  which  are  sure  to  be 
followed  by  others,  will  increase  automo- 
tive business.  Already  the  Ford  agent 
has  advertised  reductions  on  springs. 

Turning  to  general  business  conditions, 
there  is  an  increasing  though  not  strong 
acti-'ity  in  building.  After  the  centenary 
anniversary  celebration  of  Peruvian  in- 


Brazil  Wishes  Tractors 

Operated  by  Alcohol 

WASHINGTON,  Feb.  20— The  use  of 
alcohol  as  a  fuel  for  farm  tractors  is  the 
subject  of  a  special  report  just  made  by 
the  agricultural  implement  division  of 
the  Bureau  of  Foreign  and  Domestic 
Commerce.  The  suggestion  is  made  by 
George  B.  Bell,  chief  of  the  division,  that 
American  tractors  using  this  fuel  would 
find  ready  acceptance  in  Brazil.  The 
statement  says: 

The  use  of  alcohol  as  fuel  by  an  American 
machine  in  the  recent  tractor  demonstrations 
at  Santa  Cruz,  Brazil,  has  aroused  much  in- 
terest in  that  country.  The  test  was  very 
successful,  considering  the  fact  that  this 
machine  had  no  carburetor  especially  de- 
signed for  alcohol  burning.  An  American 
manufacturer  is  planning  to  send  to  Brazil 
personnel  and  equipment  to  conduct  an 
extensive  experiment  in  the  use  of  this  fuel. 

The  cost  of  gasoline  has  been  an  obstacle 
to  the  wider  use  of  motor  vehicles  and 
tractors  in  Brazil  and  this  would  largely  be 
overcome  by  the  use  of  alcohol,  M'hich  is 
produced  there  at  an  extremely  low  cost,  as 
a  by-product  of  the  sugar  industry.  The 
successful  operation  of  American  tractors 
using  alcohol  as  fuel  will  undoubtedly  be  one 
of  the  biggest  factors  in  the  wider  distri- 
bution of  these  machines  in  Brazil. 


W.  C.  SARGENT  DIES 

MILWAUKEE,  Feb.  20— William  C. 
Sargent,  for  22  years  secretary  and  also 
a  director  of  the  Chain  Belt  Co.,  Mil- 
waukee, dic3d  suddenly  as  a  result  of 
heart  failure.  He  established  many  of 
the  early  business  connections  of  the 
company,  many  of  which  are  still  among 
the  company's  jobbers.  He  was  also  a 
director  of  the  Federal  Malleable  Co., 
West  AUis,  Wis.     He  was  75  years  old. 


R.  H.  STRICKLAND   DEAD 

NEW  HAVEN,  CONN.,  Feb.  20— 
Burton  Hiram  Strickland,  from  1896  to 
1901  secretary  and  treasurer  of  the 
Springfield  Rubber  Tire  Co.  and  since 
then  an  officer  of  the  New  Haven  Sav- 
ings Bank,  died  at  his  home  in  this  city, 
following  an  illness  of  several  months. 
For  a  time  and  prior  to  entering  the  tire 
business,  he  was  identified  with  Holcomb 
Brothers  Co.,  carriage  manufacturers. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  last  week  call  loans  ranged 
from  4  per  cent  to  5  per  cent,  as  com- 
pared with  AVz  per  cent  to  5  per  cent  in 
the  previous  week.  Increased  ease  de- 
veloped in  the  latter  part  of  the  week, 
and  on  Thursday  and  Friday  all  loans 
and  renewals  were  negotiated  at  4  per 
cent.  Fixed  date  funds  were  in  rather 
liberal  supply,  but  the  market  was  inac- 
tive. All  maturities  from  60  days  to  6 
months  continued  to  be  quoted  at  4% 
per  cent  to  5  per  cent.  Prime  commer- 
cial paper  also  remained  unchanged  at 
4%  per  cent  to  5  per  cent. 

The  Federal  Reserve  statement  as  of 
Feb.  15,  1922,  showed  an.  increase  of  $13,- 
311,000  in  total  reserves,  of  which  the 
increase  in  gold  reserves  constituted  $14,- 
702,000,  offset  by  a  decrease  of  $1,391,- 
000  in  other  legal  reserves.  Total  earn- 
ning  assets  showed  a  contraction  of  $11,- 
317,000,  due  to  the  following  changes: 
total  bills  on  hand  decreased  $53,807,- 
000,  United  States  bonds  and  notes  in- 
creased $15,714,000,  United  States  Cer- 
tificates of  Indebtedness,  exclusive  of 
Pittman  one-year  certificates,  increased 
$29,776,000.  Total  deposits  decreased 
$1,022,000,  while  Federal  Reserve  notes 
in  circulation  increased  $3,774,000.  The 
reserve  ratio  rose  from  76.1  per  cent  to 
76.4  per  cent. 

The  New  York  institution  showed  the 
following  decreases:  $4,860,000  in  total 
reserves;  $33,113,000  in  total  bills  on 
hand;  $2,366,000  in  total  earning  assets; 
$16,966,000  in  deposits.  Federal  Reserve 
notes  in  circulation  increased  $6,764,000, 
and  the  ratio  of  total  reserves  to  deposit 
and  Federal  Reserve  note  liabilities  com- 
bined increased  from  81.7  per  cent  to 
81.9  per  cent. 

Bradstreet's  food  index  number  for  last 
week  showed  a  gain  of  2  per  cent  over  the 
previous  week,  and  a  gain  of  6/10  of  1 
per  cent  over  the  corresponding  week 
of  last  year.  This  is  the  first  time  since 
April  1920  that  an  increase  has  been 
reported  over  the  year  before. 

The  Department  of  Commerce  has  an- 
nounced that  the  United  States  exports 
in  January  amounted  to  $279,000,000, 
which  figure  is  the  smallest  reported 
since  August,  1915.  Imports  at  $216,- 
000,000  give  an  excess  of  exports 
amounting  to  $63,000,000,  which  in  turn 
is  the  smallest  (except  December)  since 
October,  1914. 

On  February  16,  the  Bank  of  England 
cut  its  discount  rate  from  5  per  cent  to 
AV2  per  cent.  The  rate  is  now  at  the 
lowest  it  has  been  since  July,  1914. 

Last  week  May  wheat  was  quoted  at 
$1.42%  per  bushel,  as  compared  with 
November's  low  of  $1.03%.  May  com 
was  quoted  last  week  at  63%  cents  per 
bushel,  as  compared  with  the  November 
low  of  35%  cents.  This  rise  in  wheat 
and  corn  prices  is  of  great  importance 
to  the  Western  farmers  in  particular,  as 
it  creates  a  stronger  feeling  of  optimism 
in  regard  to  the  future  grain  prices. 
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U.  S.  Tractor  &.  Machinery  Co.  of  Menasha, 
Wis.,  has  embarked  upon  a  general  expansion 
program  following  the  assumption  of  the 
presidency  and  general  management  by  J.  M. 
Robinson,  formerly  of  the  International 
Harvester  Co.  and  other  large  tractor  and 
agrricultural  equipment  manufacturing  con- 
cerns. It  is  planned  to  start  worlc  early  in 
the  coming  spring  on  the  erection  of 
additional  machine  shop  and  assembling 
units,  and  a  new  foundry,  so  that  not  only 
the  output  of  tractors  will  be  increased  but 
provision  made  for  producing  a  more  ex- 
tensive line  of  tractor  implements  and  power 
farm  equipment. 

Velguth  Metal  Parts,  Milwaukee,  has  been 
organized  by  Carl  Velguth,  for  many  years 
secretary  and  sales  manager  of  the  John 
Obenberger  Drop  Forge  Co.  It  is  understood 
that  Velguth  has  acquired  title  to  the  patent 
for  a  new  article  of  equipment  for  open  and 
closed  car  bodies.  He  recently  purchased 
the  business,  finished  and  raw  materials  and 
patents  of  the  Acme  Motor  Parts  Corp.  at 
a  receiver's  sale.  In  connection  with  this, 
it  is  said  that  further  manufacturing  facil- 
ities have  been  acquired  for  the  new 
company. 

Mason  Tire  &  Rubber  Co.,  states  that  the 
new  factory  capacity  available  March  15  and 
doubling  the  output  of  the  plant  will  be 
required  as  soon  asi  completed.  The  company 
reports  that  sales  for  1921  will  approximate 
$9,000,0100  compared  with  1920  sales  of 
$7,000,000  and  it  is  estimated  the  net  profit 
for  the  period  will  aggregate  $600,000.  The 
fabric  mill  at  Quitman,  Ga.,  will  be  placed 
on  a  24-hour  a  day  schedule  and  the  output 
has  been  sold  up  indefinitely. 

Bay  Verde  Machinery  Co.  of  Green  Bay, 
Wis.,  an  extensive  Jobber  of  machine  tools, 
wood  and  metalworking  equipment,  trans- 
mission supplies,  etc.,  is  establishing  an 
automotive  equipment  department  on  a  large 
scale.  It  will  do  a  Jobbing  business  and 
probably  will  also  have  a  retail  department 
for  local  trade.  Green  Bay  is  the  Jobbing 
center  for  a  wide  territory  in  northeastern 
Wisconsin  and  the  southeastern  part  of  the 
upper  peninsula  of  Michigan. 

Briggs  &  Stratton,  Milwaukee,  are  about 
to  enter  production  on  a  large  scale  on  a 
new  motor-driven  type  of  horn.  The  horn 
Incorporates  a  number  of  new  features  such 
as  requiring  no  lubrication  and  a  simpli- 
fication of  the  electrial  as  well  as  the 
mechanical  construction.  Manufacturers 
have  already  been  provided  with  sample 
horns.  The  company  also  is  planning  dis- 
tribution through  its  500  service  stations. 

Hupp  Motor  Car  Corp.  reports  that  Jan- 
uary 1922  shipments  were  the  largest  for 
any  January  In  the  last  fourteen  years. 
More  than  four  times  as  many  Hupmobiles 
were  shipped  and  sold  as  in  January  1921  or 
twice  as  many  as  in  January  1918  or  January 
1916  or  three  times  as  many  as  in  January 
1919.  From  a  production  standpoint  the 
company  reports  that  January  was  one  of  the 
biggest   months   the  company  has   had. 

Percy  Christian  &  Co.,  London,  England, 
has  acquired  the  exclusive  distribution  in 
the  British  Isles,  South  Africa  and  France 
of  the  product  of  the  Dayton  Airless  Tire 
Co.,  a  subsidiary  of  the  Dayton  Rubber  Co. 
Capt.  F.  G.  Fraser  of  Liverpool,  associated 
in  the  British  company,  has  been  conferring 
with  executives  of  the  Ohio  concern. 

Eagle  Mfg.  Co.  of  Appleton,  Wis.,  manu- 
facturer of  the  Eagle  tractor,  feed  cutters, 
etc.,  has  effected  a  considerable  increase  in 
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its  production,  which  has  been  at  a  minimum 
for  some  time  past.  In  so  doing  it  is  arrang- 
ing to  establish  several  new  lines  of  power 
farm  operating  equipment  which  it  haa  been 
developing  in  recent  years. 

Medart  Patent  Pulley  Co.,  St.  Louis,  an- 
nounces the  change  of  its  name  to  the 
Medart  Co.  because  of  the  expansion  of  its 
manufacturing  activities.  This  does  not  in- 
dicate a  reorganization  of  ti  e  company,  or 
any  change  whatever  in  its  policies  or 
personnel. 

Nebraska  Tire  &  Rubber  Co.,  Omaha,  is 
in  continuous  operation  and  working  at 
capacity,  three  shifts  of  men  being  used. 
The  company  reports  that  it  recently  sold 
half  of  its  entire  output  for  the  year  to  a 
California    tire    dealer. 

McMullen  Machinery  Co.,  Grand  Rapids, 
has  been  appointed  exclusive  representative 
of  the  Diamant  Tool  &  Manufacturing  Co., 
Inc.,  Newark,  N.  J.,  for  all  the  northern 
peninsula  of  Michigan  and  portions  of  the 
southern   peninsula. 

Canadian  Steam  Motors,  financed  by 
Canadian  capital,  has  been  organized  to 
handle  the  Coats  steam  car  for  the  western 
part  of  the  Dominion.  Headquarters  are  at 
Victoria,    B.    C. 

Storm  King  Mfg.  Co.  of  Omro,  Wis.,  man- 
ufacturing winter  tops,  curtains  and  other 
protection  devices  for  open  passenger  cars 
and  motor  trucks,  has  moved  its  plant  and 
l)usiness    to    Hortonville,    Wis. 
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Equipment  Maker  Starts 

Intensive  Sales  Drive 

CLEVELAND,  Feb.  21— Contending 
that  this  is  the  time  for  the  manufacturer 
to  replace  inefficient  and  antiquated  ma- 
chinery and  other  equipment  so  as  to 
reduce  production  costs  to  a  point  where 
he  can  secure  himself  against  competi- 
tion, Warner  &  Swazey  Co.,  which  makes 
scale  machines  used  in  the  automotive 
industry,  has  inaugurated  an  extensive 
and  intensive  sales  campaign. 

In  making  its  drive,  the  company  is 
proceeding  on  the  theory  that  confidence 
in  the  price  of  the  product  as  well  as  in 
the  material  is  a  prime  requisite  to  nor- 
mal buying  and  is  departing  from  the 
custom  of  making  open  quotation  of  its 
list  of  prices  both  now  and  at  the  time 
of  the  peak  during  the  war.  Heretofore 
quotations  have  been  made  to  individual 
customers. 


Dealers  in  Shanghai 

Organize  After  Show 

WASHINGTON,  Feb.  20— The  pioneer 
motor  show  of  China  was  held  in  Shang- 
hai and  was  attended  by  practically  every 
foreigner  in  Shanghai,  about  12,000  in 
all,  and  by  a  like  number  of  Chinese 
from  the  merchant  and  educated  classes. 
Probably  the  most  noteworthy  result  of 
the  show  is  that  it  led  to  the  forma- 
tion of  a  permanent  organization  of  auto- 
tomotive  men  in  China. 

Prior  to  this  show  there  was  no  or- 
ganization of  any  kind,  a  situation  which 
delayed  the  development  of  the  roads 
movement — the  most  important  single 
factor  in  the  promotion  of  motor  car  sales 
in  this  country.  It  is  now  planned  to 
hold  the  show  every  year  as  part  of  an 
active  merchandising  progi-am. 


Constant  shopping  on  the  part  of  buyers 
^^  and  a  disposition  among  the  larger 
automotive  consumers  to  apportion  among  a 
number  of  mills  orders  that  in  former  years 
would  have  gone  to  one  producer  are  not 
without  effect  on  the  steel  market's  tone. 
Although  selling  prices  are  little  affected  by 
the  pains  which  purchasing  agents  take  to 
afford  ail  possible  competitors  an  opportunity 
to  quote  on  their  requirements,  this  condition 
serves  to  take  the  wind  out  of  the  sails  of 
those  who  look  upon  stationary  prices  as  a 
sign  that  the  market  Is  becalmed  and  who 
are  always  ready  to  essay  an  advance  ts  a 
means  of  lifting  the   market  out  of  a   rut. 

On  the  other  hand,  producers  are  not  dis- 
posed to  maks  material  concessions  ever 
though  consumers  offer  to  Increase  tonnages. 
Here  and  there  one  hears  of  isolated  In- 
stances  of  prices  being  shaded  on  some  spe- 
cialty to  the  extent  of  $1  a  ton  or  so,  but,  as 
a  rule,  this  is  due  to  Intense  rivalry  between 
two  individual  competitors  and  not  to  any 
general  disposition  to  obtain  business  at  any 
sacrifice.  Considering  prevailing  production 
costs  and  the  limited  demand  which  acts  as 
a  bar  to  any  worth  while  enhancement  of 
operations,  producers  look  upon  present  mar. 
ket  quotations  much  in  the  light  of  an 
Irreducible  minimum.  It  would  require  the 
impact  of  some  striking  development,  such 
as  a  sharp  reduction  In  freight  rates,  to  alter 
this  situation. 

Of  course,  distribution  of  steel  orders  over 
a  certain  number  of  mills,  such  as  Is  prac- 
ticed these  days  by  the  Ford  Motor  Co., 
which  recently  split  a  1500-ton  sheet  order 
for  frame  and  crank  case  stock  into  three 
parts,  has  the  advantage  of  eliminating  all 
necessity  on  the  consumer's  part  to  commit 
himself  except  on  a  neck-and-neck  basis 
with    his    production   schedules. 

Pig  Iron. — It  remains  to  be  seen  whether 
the  market  will  sustain  the  effort  to  advance 
the  price  for  foundry  and  malleable  to  $20, 
which  a  large  Middle  West  furnace  Interest 
has  announced. 

Steel.  —  F^ill-finished  automotive  sheets 
continue  steady  at  unaltered  quotations. 
Passenger  motor  car  builders  are  continually 
sounding  mills  on  sundry  tonnages  of  ordi- 
nary sheets.  Most  of  the  actual  buying, 
however,  is  in  rather  small  tonnages.  The 
sheet  bar  market  is  a  shade  firmer,  but  still 
somewhere  between  $28  and  $29.  Pittsburgh. 
Common  steel  bars  are  in  routine  demand  at 
1.40c.  @  1.50c.,  Pittsburgh  base,  and  auto- 
motive demand  is  still  predominant  in  ctld- 
drawn  bars  at  1.90c.  ^  2c.,  Pittsburgh  base. 
The  strip  steel  industn,-  also  continues  to 
subsist  chiefly  on  automotive  orders,  with 
most  of  the  business  placed  ranging  In  ex- 
tent from  50  to  100  tons,  and  the  Inside 
quotation  or  hot-rolled  l.SOc.  while  the  cold- 
rolled  is  held  at  3.50c.  Pittsburgh  base. 

Aluminum. — When  i*  comes  to  bids  of  be- 
low 17c.  for  98  to  99  per  cent  virgin  Ingots 
holders  display  con.'Biderabie  reserve,  a  reo«»nt 
bid  of  16.5DC.  failing  of  immediate  accept- 
ance. Imported  sheets  are  h-?ld  at  very  close 
to  the  American  producer's  price. 

Copper. — The  American  Brass  Co.  has  an- 
nounced a  reduction  of  i-ic  per  lb.  in  its 
base  price  for  copper  products  and  of  Hc 
per  lb.  in  base  prices  on  brass  products,  these 
reductions  reflecting  recent  declines  In  cop- 
per and  zinc.  The  freight  rate  on  I<ake 
Superior  copper  from  Calumet,  Mich.,  to 
.Vow  York  has  been  reduced  SS'^  per  cent,  or 
He  per  lb.,  equivalent  to  $200  per  cat  lot. 
This  restores  the  freight  schedule  in  effect 
prior  to  Aug.  26,  1920. 
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SHOWS 

April  3-16 — New  Tork,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 

FOREIGN  SHOWS 
Fob.  18-27— Brussels,  Belgium, 
Ninth  Exhibition  of  Agri- 
cultural Machines  and 
Implements,  Palais  de  la 
Cinquantenaire. 

March,  1922  —  Santiago,  Chili, 
Annual  Automobile  Show. 

April  16-23 — Mexico  City,  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  1— Prague,  Czecho- 
slovakia,    Fourteenth    In- 
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February  2S,  1922 


ternational  Automobile  Ex- 
hibit. 

May — Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 

May  1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

May  G-21 — Scheveningen,  Auto- 
mobile Show. 

May.  28-June  5 — Prague.  Motor 
Show.     Hotel  de  Ville. 

July  1-24— London  (Olympia). 
Aircraft  Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 


Brazilian  Centenary  As- 
socicao  Automobllista  Bra- 
zileria. 

15.20— The  Hague.  Auto- 
mobile Show. 

12-23— London     (Olympia). 
International     Commercial 
Vehicle    Exhibition. 
November  —  London    (Olympia). 
Automobile  Show. 

lO-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  "War- 
wick  Road,   Coventry. 

CONVENTIONS 

May    10-12— Philadelphia,    Ninth 
National     Foreign     Trade 


Sept. 
Oct. 


Nov. 


Nov. 


Convention  of  the  National 
Foreign  Trade  Council. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

June  26 -July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.  MEETINGS 

Detroit.  Mar.  24,  April  28,  May 
26. 


Cleveland  Reports 
Employment  Greater 

Automobile  Industry  Shows  Larg- 
est Gain — Productivity  of 
Employee  Is  Improved 


over  by  the  nevi^ly  organized  Fulton  Mo- 
tors Corp.  of  which  Garvin  Denby  is 
president. 


Government  Files 
New  Lincoln  Claim 


CLEVELAND,  Feb.  20— The  labor  re- 
lations committee  of  the  Chamber  of 
Commerce  has  made  an  employment  sur- 
vey and  reports  that  industry  as  a  whole 
is  now  running  at  a  higher  point  than 
it  has  since  the  first  of  last  May. 

The  most  conspicuous  gain  made  by 
any  industry  is  that  of  the  automobile 
manufacturers  and  parts  and  accessory 
makers  who  report  they  have  increased 
the  number  of  employees  from  5,568  on 
Jan.  1  to  7,440  on  Feb.  1.  A  year  ago 
they  had  on  their  rolls  approximately 
5,500  employees. 

The  committee  has  accepted  the  num- 
ber of  employees  as  a  fair  basis  for  pass- 
ing on  the  condition  of  the  industry,  at 
the  same  time  the  average  factory  has 
so  adjusted  shop  arrangements  that  the 
productivity  of  the  worker  has  been  in- 
creased. Labor  itself,  under  the  highly 
competitive  system  that  has  sprung  up, 
also  has  become  more  efficient  in  the  last 
year,  so  that  the  automotive  industry 
here  is  employing  more  men  than  it  did  a 
year  ago  and  getting  more  out  of  tht» 
individual  worker. 

Another  encouraging  detail  of  the  re- 
port is  the  gain  that  has  been  recorded 
in  employees  in  the  metal  trades,  which 
is  the  backbone  of  Cleveland  industry. 
The  gain  in  the  number  of  employees  is 
6.4  per  cent  since  Jan.  1. 


FULTON'S  LAST  PAYMENT 

NEW  YORK,  Feb.  20— The  final  liqui- 
dating dividend,  amounting  to  36  per 
cent,  has  been  paid  by  the  Fulton  Motor 
Truck  Co.,  which  has  been  in  the  hands 
of  a  receiver  since  November,  1919.  Total 
payments  to  general  creditors  amounted 
in  all  to  76  per  cent.  The  preferred 
creditors  were  paid  in  full.  All  of  the 
assets  of  the  company  have  been  taken 


Franklin  to  Provide 

Financing  for  New  Car 

SYRACUSE,  Feb.  23— ^Directors  of  the 
H.  H.  Franklin  Co.  decided  to-day  to  is- 
sue 40,000  shares  of  no  par  value  com- 
mon stock  at  $50  a  share  and  $3,000,000 
of  7  per  cent  cumulative  preferred  stock 
with  a  par  value  of  $100  to  finance  the 
production  of  the  new  Franklin  four- 
cylinder  air-cooled  car.  The  plant  which 
is  to  be  erected  will  have  a  one  shift 
capacity  of  50  cars  a  day  and  a  two 
shift  capacity  of  100  a  day.  A  world 
wide  sales  organization  is  being  devel- 
oped on  a  100  a  day  production  basis. 


N.  A.  C.  C.  DIRECTORS  TO  MEET 

NEW  YORK,  Feb.  23^Directors  of 
the  National  Automobile  Chamber  of 
Commerce  will  meet  at  headquarters  here 
the  morning  of  March  1.  The  motor 
truck  committee  will  meet  the  afternoon 
of  the  same  day.  A  meeting  of  members 
of  the  N.A.C.C.,  both  passenger  car  and 
truck  manufacturers,  will  be  held  Thurs- 
day morning.  A  separate  meeting  of 
motor  truck  manufacturers  will  be  held 
in  the  afternoon. 


HAWKINS    ACKERMITE   CHAIRMAN 

PITTSBURGH,  PA.,  Feb.  23— Nerval 
A.  Hawkins,  a  member  of  the  advisory 
staff  of  the  General  Motors  Corp.,  has 
been  elected  chairman  of  the  board  of  di- 
rectors of  the  Ackermite  Co.  of  America 
which  will  market  Achermite,  a  perma- 
nent amalgamation  of  lead  and  copper 
which  is  said  to  be  the  only  self  lubricat- 
inr  metal  ever  invented. 


ACTON  HEADS  POWER 

ST.  LOUIS,  Feb.  20— Leslie  R.  Acton 
has  been  elected  president  of  the  Power 
Truck  &  Tractor  Co.  William  J.  McGold- 
rick  is  vice-president,  while  Clare  Acton 
is  secretary  and  treasurer.  Harold  C. 
Goodwin  is  assistant  secretary.  The  di- 
rectorate is  composed  of  the  officers  and 
John  R.   Barnes. 


Says  Company  Owes  $6,000,000- 
War  Contracts  Given  As 
Explanation 


DETROIT,  Feb.  23— No  explanation  is 
obtainable  here  of  the  new  claim  for  $6,- 
000,000  filed  by  the  United  States  gov- 
ernment against  the  Detroit  Trust  Co. 
as  receiver  for  the  Lincoln  Motors  Co. 
which  recently  was  purchased  by  Henry 
Ford  for  $8,000,000. 

The  only  statement  from  Washington 
is  that  the  claim  arises  out  of  War  De- 
partment contracts.  Neither  Henry  M. 
Leland,  president  of  the  motors  company, 
nor  Ralph  Stone,  president  of  the  trust 
company  is  able  to  explain  the  claim. 
It  was  supposed  that  the  recent  adjust- 
ment made  with  the  Treasury  Depart- 
ment had  cleaned  up  all  the  war  time  ad- 
justment claims. 


ITALY  TO   CUT  TAXES 

WASHINGTON,  Feb.  20— After  two 
years  experience  with  prohibitive  taxes 
on  motor  vehicles,  the  Italian  govern- 
ment has  realir,ed  that  they  not  only  are 
seriously  handicapping  the  motor  indus- 
try, 1  ut  that  the  returns  to  the  state  are 
smaller  than  from  the  more  moderate 
taxes  in  force  prior  to  the  war.  As  a 
consequence  a  technical  commission  rep- 
rpsenting  the  Department  of  Finance  has 
decided  on  a  50  per  cent  reduction  in  the 
motor  taxes  on  small  and  medium  pow- 
ered cars  and  motorcycles.  It  is  proposed 
to  abolish  all  taxes  on  electrics  for  five 
years  provided  the  vehicles  are  of  Italian 
make.  There  will  be  some  reductions  in 
the  taxes  on  motor  lorries. 


TO  DRIVE  FIAT  IN  RACES 

PARIS,  Feb.  4  {hy  mail)— Carry mg 
with  him  a  183-cubic  inch  Fiat  racing 
car,  Pietro  Bordino  sailed  from  Genoa 
this  week  for  New  York,  with  the  in- 
tention of  taking  part  in  all  the  races 
on  the  Californian  tracks  and  in  the  In- 
dianapolis 500  miles  speed  contest. 


^ 


'■'}' '.-'...  y..  ii  ^y-'  m^m^m^^^^m^^^^mi^^m^m^i^f'. 


.-i-imm^^^ 


Vol.  XLVI. 


New  York — Thursday,  March  2,  1922 


No.  9 


V  --jy-j^-'^^s^m^... ■^^^m^^^^mmm^s^m^mm^s^^isg^^m 


m^^smsmm^^smm^^^ms 


Can  Airships  Be  Made 

Fireproof  ? 

The  recent  Roma  disaster  brings  this  question  vividly 
to  the  fore.  We  have  asked  the  foremost  American 
authority  on  lighter-than-air  machines  to  write  his 
answer.  He  does  so  here  in  the  most  significant  ar- 
ticle that  has  been  presented  on  this  subject. 


By  Ralph  Upson* 


PRACTICALLY  every  new  aircraft  accident  is 
from  some  new  cause,  yet  the  large  percentage 
of  cases  where  fire  ultimately  plays  a  part  is 
evident  to  the  most  casual  observer.  Even  with  air- 
planes, fire  is  to  many  persons  the  most  dreaded  of 
any  occurrence ;  and  with  airships,  which  are  so  very 
safe  in  most  respects,  fire  is  unquestionably  the  one 
big  risk. 

In  the  past  the  prevention  of  airship  fires  has  been 
attempted  mainly  by  attention  to  the  original  causes. 
This  is  done  by  confining  the  possibility  of  sparks 
and  flames  to  properly  protected  positions.  In  effect 
we  do  the  same  thing  in  our  houses  when  we  sur- 
round our  heating,  cooking  and  lighting  installations 
with  proper  safeguards.  It  may  easily  be  claimed  that 
almost  any  fire  is  due  originally  to  someone's  care- 
lessness or  ignorance.  Yet  it  is  equally  true  that 
disastrous  fires  are  possible  and  will  continue  to  occur 
as  long  as  we  use  houses  largely  built  of  wood.  The 
same  is  true  of  airships,  unless  in  some  practical  way 
they  can  be  made  fireproof.  The  question  is  "Can 
it  be  done?" 

In  present-day  airships  there  are  three  dangerously 


•Chairman   of  Lighter-Than-Air  Division,    Aeronautic  Safety  Code 
Committee. 


inflammable  elements:  gasoline,  hydrogen,  and  the 
fabric  of  the  envelope.  They  are  particularly  danger- 
ous in  combination.  The  gasoline,  by  its  verj*  nature, 
is  in  direct  contact  with  flame  in  the  engines;  once 
ignited,  its  proximity  to  the  envelope  makes  possible 
the  burning  of  a  hole  through  it ;  the  escaping  hydro- 
gen then  ignites  and  rapidly  spreads  the  fire  over 
the  entire  ship.  Or  the  process  may  be  x-evei*sed, 
as  it  was  in  the  case  of  the  "Roma,"  where  the  hydro- 
gen was  probably  the  first  to  be  ignited  through  a 
rent  in  the  envelope. 

As  the  hydrogen  is  in  any  rise  the  greatest  potential 
source  of  danger,  the  most  obvious  remedy  is  to  sub- 
stitute a  non-inflammable  gas — hence  the  develop- 
ment of  helium.  In  proper  combination  with  other 
safeguards,  there  is  no  question  as  to  the  ability  of 
helium  to  do  what  is  claimed  for  it  in  any  single- 
envelope  airship.  Here  it  is  not  only  non-inflammable 
itself  but  will  also  check  any  spreading  of  an  envelope 
fire.  In  a  typical  "rigid"  airship,  however,  there  is 
still  the  liability  of  the  outer  cover  to  burn  away  and 
with  it  enough  of  the  inner  gas  cell  fabric  to  allow 
a  quick  escape  of  most  of  the  gas. 

Helium  also  has  the  following  practical  disadvan- 
tages, particularly  applying  to  its  commercial  use : 
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Limitation  of  supply  to  certain  natural  gas  fields,  of 
which  there  are  only  11  or  12  known  in  the  entire  world. 

The  small  percentage  available,  almost  never  more 
than  2  per  cent  by  volume,  of  the  natural  gas  in  which 
helium  is  found. 

The  difficulty  of  separating  the  helium  from  other 
constituents.  The  only  satisfactory  method  so  far  dis- 
covered is  by  liquefaction  and  partial  distillation. 

Expense  of  Helium 

The  above  three  items  make  helium  extremely  expen- 
sive. The  production  cost  alone  is  fully  100  times  the 
cost  of  hydrogen  in  similar  quantities.  Add  to  this  the 
bottling  and  transportation  over  long  distances  with  at- 
tendant leakage,  and  it  becomes  simply  prohibitive  for 
practical  commercial  use. 

But  still  there  is  another  disadvantage  that  is  almost 
as  serious  —  its  deficient  lift 

compared   to   hydrogen.     The      ■■■■■ »■ 

accepted  standard  of  quality 
for  helium  gives  it  about  10 
per  cenc  less  lift  than  a  good 
commercial  hydrogen.  This 
means  that  the  average  paying 
load  on  a  commercial  airship 
would  be  reduced  by  nearly 
half,  or  the  fares,  etc.,  would 
be  practically  doubled  from 
this  cause  alone.  In  this  I 
have  not  considered  the  possi- 
bility of  a  slight  admixture  of 
hydrogen,  nor,  on  the  other 
hand,  the  probable  greater 
weight  of  fabric  and  equip- 
ment on  a  helium  ship. 

Among  the  remedies  that 
have  been  proposed  for  some 
of  these  difficulties  may  be 
mentioned  the  following: 

1.  The  sale  of  various  by- 
products from  the  original 
natural  gas  in  order  to  bring 
down  the  cost  of  the  helium. 

Such    products    exist,    but   in      ■ •■ • 

most  cases  they  are  not  true 

by-products  because  their  extraction  is  a  very  simple 

process  compared  to  that  of  helium. 

In  other  words,  the  "cost"  of  helium  may  be  reduced 
by  applying  to  it  the  profits  made  in  some  lucrative  side 
business. 

2.  The  use  of  hydrogen  for  the  main  part  of  the  vol- 
ume, with  a  layer  of  helium  used  only  around  the 
outside. 

The  only  things  this  would  help  would  be  the  gross  lift 
and  the  provision  of  a  cheap  gas  for  occasional  maneu- 
vering purposes. 

The  gain  in  lift  would  probably  be  more  than  offset 
by  the  extra  weight  of  the  envelope  and  balloonets,  and  the 
loss  of  gas  by  diffusion  and  contamination  would  be  ap- 
proximately doubled. 

3.  The  use  of  purification  plants  at  every  terminal  to 
keep  up  the  quality  of  the  gas  and  to  avoid  the  necessity 
of  occasional  reinflation. 

There  are  many  cases  where  this  would  certainly  be 
less  expensive  than  getting  all  new  gas  from  a  distant 
point. 

4.  Use  of  ballast  recovery  and  temperature  control 
apparatus  on  board  to  avoid  the  loss  of  gas  for  counter- 
balancing fuel  loss  and  for  maneuvering  purposes. 


I  have  been  assuming,  in  any  case,  the  use  of  some  form 
of  ballast  recovery  equipment. 

Temperature  control  would  usually  be  worth  while  only 
on  a  helium  ship,  but  would,  of  course,  cut  down  still  fur- 
ther the  useful  lift. 

5.  In  a  helium  ship  the  engines  might  safely  be  put 
within  the  hull,  and  it  is  claimed  by  some  that  this 
would  permit  great  savings  in  resistance  and  weight,  but 
a  thorough  analysis  of  the  proposition  fails  to  show  the 
probability  of  any  net  gain.  In  other  words,  we  would 
leave  our  engines  outside  on  most  helium  ships  as  well 
as  on  hydrogen  ships.  The  principal  exception  is  in 
cases  where  reducing  gears  are  to  be  used.  Then  the 
engines  can  be  mounted  inside  the  hull  without  so  much 
additional  weight. 

Summing  up  the  possibilities  of  helium,  we  may  say 
that  it  offers  one  solution  to  the  problem  which  should  be 

very  effective  for  military  pur- 

■■ "— ■■■■"■     poses.     But  there  are  serious 

difficulties  attending  its  com- 
mercial use  for  which  there 
seem  to  be  no  immediate  reme- 
dies. As  to  what  alternatives 
are  available,  we  must  again 
consider  the  three  main  in- 
flammable elements :  fuel,  lift- 
ing gas,  and  envelope.  Gen- 
erally speaking,  the  ship  will 
be  safe  from  destruction  if 
any  two  of  these  can  be  ren- 
dered non-inflammable.  The 
only  alternative  not  involving 
a  change  in  the  gas  is  to  make 
non-inflammable  the  fuel  and 
envelope. 

It  may  seem  paradoxical  to 
talk  about  a  "non-inflamma- 
ble" fuel,  but  heavy  fuel  oil, 
to  take  the  best  example,  is 
non-inflammable,  so  far  as  re- 
quirements for  safety  are  con- 
cerned. It  is  not  readily 
vaporized    and    can    only    be 

.•»      ignited  in  finely  divided  form, 

such  as  is  provided  for  in 
the  engines  themselves.  Even  kerosene  is  a  compara- 
tively safe  fuel.  Several  promising  developments  of 
kerosene  and  heavy  oil  engines  for  aircraft  are  already 
under  way,  and  it  is  practically  certain  that  something 
satisfactory  will  be  worked  out  along  this  line  in  the  rather 
near  future. 

Non-inflammable  Envelope 

The  remaining  problem  is  to  produce  a  non-inflamma- 
ble envelope.  Practically,  this  means  the  development 
of  an  all-metal  ship.  In  such  a  ship  hydrogen  would 
be  as  safe  as  helium.  For,  even  assuming  a  gas  leak 
were  ignited  in  some  way,  it  would  only  burn  as  a  jet, 
the  same  as  any  gas  jet,  with  no  effect  on  the  operation 
of  the  ship. 

Many  other  advantages  of  an  all-metal  construction 
are  only  too  obvious  and  need  not  be  listed  here.  But 
there  are  many  difficulties  to  be  overcome  to  make  it 
a  reality.  In  the  meantime  prevalent  designs  of  fabric 
or  fabric-covered  airships  can  and  will  be  used  with 
increasing  safety,  due  to  accrual  of  knowledge  and  expe- 
rience. In  this  several  of  the  European  countries  are 
in  the  lead.  But  the  biggest  development  is  yet  to  come, 
and  opens  a  wonderful  field  for  American  ingenuity  and 
perseverance. 


RACTICAL,  commercial  problems,  as 
well  as  theoretical  engineering  prob- 
lems, must  be  met  in  the  development  of  civil 
aviation.  The  substitution  of  helium  for 
hydrogen  gas  will  render  airships  far  less 
inflammable,  but  limitation  of  supply  and 
high  cost  render  such  substitution  imprac- 
ticable from  a  commercial  standpoint  at  the 
present  time. 

Mr.  Upson  points  out  as  well  that  the  lift- 
ing power  of  helium  is  about  10  per  cent  less 
than  that  of  hydrogen.  He  outlines  the 
remedies  proposed  for  the  difficulties  in- 
volved in  the  use  of  helium,  and  discusses  the 
possibility  of  rendering  airship  fuel  and  en- 
velope non-inflammable. 

If  the  envelope  can  be  made  non-inflam- 
mable, hydrogen  could  be  used  as  safely  as 
helium,  since  a  gas  leak,  if  ignited,  would 
simply  burn  as  a  jet. 
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New  Engine  Designs  at  Motor 

Boat  Show 

Marine  engine  development  during  the  past  year  has  been  confined  chiefly 
to  the  very  large  and  the  very  small  sizes.  Electric  lighting  and  starting 
has  become  a  standard  feature  on  larger  engines.  Some  designs  are  sug- 
gestive of  aircraft  practice.     Several  2-cylinder  outboard  types  shown. 


TO  judge  by  the  marine  engines  exhibited  at  this 
year's  motor  boat  show,  which  closed  in  New  York, 
Feb.  26,  recent  developments  in  that  field  have  been 
confined  mainly  to  very  small  and  very  large  sizes.  There 
has  been  a  considerable  increase  in  the  number  of  small 
outboard  engines,  and  there  were  also  many  large  Vee 
type  Otto  engines  as  well  as  several  Diesel  engines.  Steam 
also  is  making  its  appearance  in  the  motor  boat  field,  and 
two  complete  steam  power  plants,  including  boilers  and 
engines,  were  exhibited.  Taking  the  engine  exhibits  as 
a  whole,  a  notable  improvement  in  design  and  in  quality 
of  finish  is  noticeable.  Marine  engines  some  years  ago 
were  generally  quite  crude,  and  this  appearance  of  crudity 
was  emphasized  the  last  few  years  by  the  makeshift  mount- 
ings of  electric  generators  and  starters,  but  most  of  the 
•engines  at  this  year's  show  employed  one  or  the  other  of 
"the  S.  A.  E.  standard  mountings  and  therefore  presented 
the  appearance  of  well  thought  out  jobs.  In  outside  finish 
there  also  has  been  a  great  improvement. 

Designers  of  marine  engines  seem  to  be  going  in  for 
overhead  valve  engines  more  strongly  than  automobile  en- 
gine designers,  and  practically  all  of  the  overhead  valve 
marine  engines  have  overhead  camshafts.  Automobile 
engineers  are  going  rather  slow  on  overhead  camshaft  en- 
gines, because  they  realize  the  difficulty  of  making  such 
engines  operate  quietly,  but  in  marine  work  quiet  opera- 
tion does  not  seem  to  be  considered  essential,  at  least  not 
in  the  same  degree  as  in  automobile  practice.  These  over- 
head camshaft  engines  are  mostly  of  large  size.  They 
include  all  of  the  twelve-cylinder  and  most  of  the  six- 
cylinder  models  shown. 

Electric  lighting  and  starting  has  become  a  standard 
feature  on  boats  of  the  larger  types,  and  practically  all  of 
the  engines  with  four  or  more  cylinders  were  fitted  with 
generators  and  starters.  The  makeshift  mountings  of 
these  units,  so  conspicuous  at  former  shows,  are  a  thing 
of  the  past,  and  practically  all  of  the  installations  observed 
were  well  carried  out.  In  connection  with  this  trend  to 
provide  generators  and  batteries  as  regular  equipment  in 
boats,  there  is  a  noticeable  tendency  to  adopt  battery 
ignition,  this  tendency  bei«g  especially  apparent  in  con- 
nection with  the  engines  in  the  lower  price  range. 

Diesel  engines  were  exhibited  by  Winton,  Sperry  and 
the  New  London  Ship  and  Engine  Co.  The  engines  on 
the  Winton  and  Nelesco  stands  were  large  six-cylinder 
machines,  the  Nelesco  having  been  built  for  use  on  a  canal 
boat.  The  New  London  concern  also  showed  a  100-hp. 
Cerman  M.  A.  N.  Diesel  engine,  for  which  make  it  holds 
the  American  manufacturing  license.  The  Sperry  engine 
shown  has  a  rating  of  20-hp.  and  is  of  the  compound  type. 
This  engine  has  been  under  development  for  a  number  of 
years  and  has  been  built  for  the  Government  in  several 
sizes.  We  expect  to  print  a  description  of  this  engine  in 
an  early  issue. 


A  matter  that  has  caused  considerable  disturbance  in 
the  marine  engine  industry  recently  is  the  refitting  of 
discarded  or  surplus  aircraft  engines  for  marine  purposes. 
On  the  one  hand  such  converted  engines  with  reversing 
gear  were  offered  to  purchasers  at  the  show,  while  on  the 
other  hand  purchasers  were  being  warned  against  all 
engines  not  specially  designed  for  marine  work.  The  argu- 
ment in  favor  of  the  converted  aircraft  engine  is  that  it 
can  be  purchased  at  a  comparatively  low  price.  It  is  fur- 
ther argued  that  the  engine  has  been  designed  to  deliver 
a  certain  fixed  horse  power,  and  as  long  as  it  is  in  good 
condition  it  will  deliver  that  horse  power  no  matter  where 
it  is  installed.  The  engine,  it  is  said,  does  not  know  where 
it  is  mounted  and  furnishes  power  equally  well  in  an  air- 
plane, a  boat  or  an  automobile.  The  warnings  referred 
to  emphasized  the  running  cost  and  alleged  that  the  air- 
plane type  of  engine  was  not  as  reliable  and  durable  as 
a  marine  engine  should  be. 

There  were  several  engines  shown  which,  while  sug- 
gestive of  aircraft  practice,  are  still  strictly  marine  en- 
gines, being  much  heavier  than  would  be  permissible  in 
aircraft  work.  An  example  of  this  class  is  the  Allison 
engine  manufactured  by  the  Allison  Engineering  Co.  This 
is  a  twelve-cylinder  Vee  engine,  delivering  300  hp.  at  1000 
r.p.m.  and  425-hp.  at  1500  r.p.m.  The  cylinder  dimensions 
are  bV-z  x  IY2  in.  and  the  engine  complete  weighs  4400 
lbs.  The  crankshaft  is  of  the  seven  bearing  type,  ZV2  in. 
in  diameter  and  hollow.  Crankshaft  and  connecting  rods 
are  forged  of  chrome  nickel  steel  and  machined  all  over, 
which  gives  an  idea  of  the  quality  of  design  and  construc- 
tion. In  fact,  it  will  be  observed  from  the  brief  description 
here  given  that  aircraft  engine  practice  has  been  followed 
to  quite  an  extent,  but  the  speed  has  been  kept  down  and 
special  attention  has  been  paid  to  the  requirements  of  rigid- 
ity and  durability  in  marine  practice.  The  cylinders  are 
cast  of  semi-steel,  the  upper  half  of  the  crankcase  is  an 


Allison    twin    six    Vee    engine 
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The  new  Sterling  Viking   six-cylinder  engine 

aluminum  casting  and  the  lower  half  a  manganese  bronze 
casting.  This  lower  half  carries  the  crankshaft  bearings. 
There  are  four  valves  in  the  head  of  each  cylinder.  The 
two  overhead  camshafts  are  driven  through  shafts  parallel 
with  the  cylinder  axes  at  the  forward  end  of  the  engine. 
There  are  three  spark  plugs  in  each  cylinder.  Two  of 
these  plugs  are  connected  up  to  magnetos,  the  engine  being 
fitted  with  two  six-cylinder  dual  spark  magnetos,  while  the 
third  plug  is  connected  to  a  battery  ignition  system.  As 
might  be  expected,  lubrication  is  by  the  pressure  system, 
and  an  electric  starter  and  generator  are  fitted.  The  price 
of  this  engine  with  reverse  gear  is  $25,000. 

The  same  company  exhibited  a  marine  generating  set 
comprising  a  four-cylinder  vertical  engine  direct  con- 
nected to  a  generator.  Outputs  of  either  3  or  4  kw.  can 
be  obtained  from  the  same  unit,  evidently  by  varying  the 
running  speed,  and  the  generator  can  be  wound  for  either 
32  or  110  volts. 

The  Sterling  Engine  Co.  exhibited  two  new  six-cylinder 
models,  of  150  and  300-hp.  rating  respectively.  Both  of 
these  have  overhead  valves  and  overhead  camshafts,  the 
larger  engine  having  dual  valves.  A  feature  of  this  ma- 
chine which  is  found  in  very  few  marine  engines  so  far  is 
removable  cylinder  sleeves.  The  advantages  claimed  for 
the  sleeve  construction  are  that  in  the  event  of  wear  a 
sleeve  can  be  easily  replaced,  and  that,  since  the  sleeves 
are  machined  both  inside  and  out,  there  is  less  chance  of 
distortion  in  service  and  consequent  leakage  and  inefficien- 
cy. One  point  that  is  not  being  mentioned  but  which  very 
likely  has  had  considerable  weight  with  the  manufacturers 
is  that  this  method  of  construction  greatly  simplifies  the 
foundry  problem  in  connection  with  producing  the  cylinder 
casting.  The  cylinder  block — or  water  jacket,  whatever 
one  wants  to  call  it — is  a  single  casting  extending  the 
whole  length  of  the  crankcase,  and  this,  of  course,  tends 
to  greatly  stiffen  the  crankcase.  The  lower  half  of  the 
crankcase,  which  supports  the  bearing  -,  is  made  of  alumi- 
num for  express  cruisers,  and  of  cast  iron  for  heavier 
boats.  The  upper  half  is  in  every  case  made  of  aluminum. 
The  crankshaft  is  made  of  chrome  nickel  steel,  with  seven 
bearings.  This  same  steel  is  also  used  for  the  connecting 
rods,  which  are  of  the  tubular  type.  It  will  be  noticed  that 
these  engines  also  embody  the  highest  grade  construction 
practice.  Pressure  feed  lubrication  is  used,  the  oil  being 
fed  under  pressure  even  up  to  the  piston  pin  bearings. 
The  system  employed  is  that  known  as  the  dry  base  system, 
which  was  developed  in  connection  with  aircrait  work,  and 
which  should  have  advantages  in  marine  work  also,  espe- 
cially in  rough  weather.  Aluminum  pistons  are  used  in 
these  engines.  Ignition  is  by  the  battery  system.  The 
cylinder  dimensions  of  the  two  engines  are  4-11/16  x  6 
in.  and  7  x  8^/2  in. 

A  400-hp.  engine  with  overhead  valves  was  shown  by 
the  Peerless  Marine  Motor  Co.     It  is  a  12-cylinder  Vee 


The  six-cylinder,   completely   enclosed    Isotta-FraschinI 

type  and  weighs  only  1400  lb.,  according  to  signs  displayed,, 
which  is  a  remarkably  low  weight.  This  company  also 
exhibited  a  125-hp.  4-cylinder  engine  said  to  weigh  only 
750  lbs.  and  claimed  to  be  the  world's  lightest  marine 
engine.  On  the  twelve-cylinder  the  starter  and  generator 
are  mounted  behind  the  engine  proper  on  the  reverse  gear 
housing. 

Another  big  engine  known  as  the  Smith  marine  twin 
six  was  exhibited  by  the  New  Jersey  Motor  Sales  Co.  It 
has  Liberty  5  x  7  in.  cylinders  and  weighs  1250  lbs.  The 
rating  is  450-hp. 

A  pair  of  very  neatly  designed  engines,  a  six  and  a  four, 
were  shown  by  Isotta-Fraschini.  They  are  completely 
enclosed  and  have  very  trim  lines.  At  the  front  end  of 
these  engines  there  is  a  cross  shaft  which  drives  the 
magneto  from  one  end  and  the  generator  from  the  other. 
The  starter  is  fitted  to  the  side  of  the  engine  and  is  geared 
to  the  fly  wheel.  At  the  rear  end  of  the  engine  there  is- 
an  aluminum  casting  which  apparently  serves  as  a  jacket 
cover  and  which  also  forms  the  instrument  "board."  On 
it  are  mounted  a  tachometer,  an  oil  circulation  gage  and 
an  oil  pressure  gage.  The  camshaft  drive  is  symmetrical 
in  front  of  the  engine.  The  water  pump  is  of  the  eccentric 
type  and  is  mounted  on  the  forward  extension  of  the 
crankshaft. 

Murray  &,  Tregurtha  showed  a  pair  of  overhead  cam- 
shaft engines.  One  of  these  was  obviously  a  racing  engine 
of  very  light  design.  There  are  two  camshafts  on  this 
six-cylinder  engine,  one  for  the  inlet  and  the  other  for  the 
exhaust  valves.  Each  camshaft  is  enclosed  in  a  cylindrical 
camshaft  housing  and  operates  the  valves  directly  through 
the  intermediary  of  pushrods  having  their  guides  in  the 
housing,  so  that  the  usual  valve  rocker  levers  are  dispensed 
with.  Means  for  the  adjustment  of  the  valve  clearance 
are  provided  on  the  projecting  portions  of  the  push  rods. 
There  being  push  rods  between  the  cams  and  the  valve 
stems,  the  camshafts  naturally  are  located  a  considerable 
distance  above  the  cylinder  heads.  Their  housings  (of 
aluminum)  are  supported  on  the  cylinder  heads  by  means 
of  steel  studs  or  columns.  This  makes  a  rather  light  and 
simple  construction.  • 

In  outboard  engines  several  two-cylinder  types  are  now 
being  offered.  These  engines  are  of  the  two-stroke  or 
two-cycle  type  and  the  object  in  making  them  in  two- 
cylinder  form,  notwithstanding  their  small  output,  is  to 
improve  the  balance.  The  cylinders  being  arranged  hor- 
izontally on  opposite  sides  of  the  crankshaft,  to  gain  this 
end  it  is  necessary  to  use  a  two-throw  crankshaft  and  to 
have  the  two  cylinders  fire  at  the  same  time.  Formerly 
flywheel  magnetos  were  the  almost  universal  equipment 
on  these  engines,  but  now  an  option  on  either  battery  or 
magneto  ignition  is  given  by  most  makers. 

Strong  efforts  have  been  made  to  reduce  weight  of  out- 
board engines.     The  new  2-cylinder  Elto,  rated  at  3  hp.. 
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weighs  48  lb.  The  Johnson  outboard  engine  weighs  only 
35  lb.  and  is  probably  the  lightest  engine  of  this  type  made. 
A  material  reduction  in  weight  has  also  been  made  by  the 
Evinrude  Motor  Co.  in  its  new  2-hp.  outfit. 

Motor-boat  service  is  very  similar  to  tractor  service,  in 
that  the  engines  have  to  operate  at  nearly  full  load  prac- 
tically all  the  time,  and  it  is  therefore  not  surprising  that 
a  number  of  firms  which  specialize  in  tractor  engines 
should  also  build  marine  engines.  When  Joe  Van  Blerck 
got  out  his  new  J.  V.  B.  engine  he  at  once  offered  it  in 
both  a  tractor  and  a  marine  type,  and  now  the  Steams 
Motor  Mfg.  Co.,  another  manufacturer  of  tractor  engines, 
has  also  entered  the  marine  field. 

An  historical  exhibit  of  interest  was  shown  by  the  Con- 
solidated Shipbuilding  Corporation  in  the  form  of  a 
naphtha  launch  built  about  35  years  ago,  before  the  ad- 
vent of  the  gasoline  motor  boat.  Its  powerplant  operated 
on  the  same  principle  as  a  steam  power  plant,  but  low 
boiling  point  naphtha  was  used  as  the  working  fluid. 
Sectional  diagrams  of  the  working  mechanism  were  shown 
mounted  on  a  board,  and  it  was  stated  that  these  launches 
enjoyed  considerable  vogue   for   several  years,   but   that 


Two-cylinder 


model    of   the    nevw 
type  engine 


Frisbie    heavy-oil 


when  the  gasoline  launch  appeared  on  the  scene  the  demand 
for  them  decreased. 


A  New  Motor  Operated  Horn 


BY  the  use  of  a  novel  construction  for  the  motor,  the 
Briggs  &  Stratton  Co.  have  been  able  to  use  a  single 
field  coil  in  the  new  motor-driven  horn  which  they  have 
recently  brought  out.  The  new  construction  has  so  sim- 
plified the  manufacture  of  the  horn  that,  based  on  a  quan- 
tity-production basis,  the  horn  will  have  a  list  price  of 
but  $5.  There  is  a  minimum  of  interior  wiring.  The 
horn  is  a  concentric  type. 

In  the  design  of  the  horn  an  effort  has  been  made  to 
remove  the  necessity  for  attention  on  the  part  of  the  owner 
or  service  station.  It  has  been  found  that  a  large  per- 
centage of  horn  trouble  usually  encountered  is  due  to 
either  too  much  or  too  little  lubrication.  On  the  new  horn 
a  specially  impregnated  fiber  is  used  which  eliminates  the 
necessity  for  lubrication  and  also  is  designed  to  exclude 
moisture. 

An  unusual  feature  in  the  motor  is  the  new  brush  rig- 
ging which  has  been  designed  with  the  intention  of  making 
it  impossible  for  the  brushes  to  stick.  The  brushes  are  not 
lubricated,  as  there  is  one  carbon  and  one  copper  brush. 
By  the  design  of  the  brush  rigging  with  a  single  coil 
spring  between  the  two  brushes,  which  are  mounted  on  a 
sub-assembly,  equal  pressure  is  always  exerted  on  the 
brushes.  As  shown  by  the  sketch,  the  brush  replacement 
is  very  simple. 

The  horn  has  been  so  designed  that  the  cover  can  be 


5PRING  FOR 
SINGLE  BOTH  BRU5HE5 

FILLD  COIL 


easily  removed  and  parts  disassembled  by  removing  two 
nuts,  making  it  a  simple  matter  to  replace  any  worn  parts. 
The  horn  can  be  taken  apart  so  quickly  that  the  customer 
can  be  informed  at  once  exactly  how  much  it  will  cost  to 
make  any  replacements.  This  quality  permits  the  service 
station  to  make  the  profit  on  the  merchandising  of  mate- 
rial rather  than  on  labor,  and  at  the  same  time  cuts  down 
the  amount  of  time  the  car  is  tied  up  for  horn  service. 
Adjustment  of  the  horn  can  be  made  externally  by  the 
use  of  a  screw  driver.  The  slot  is  so  sized  that  a  coin  can 
be  used  if  no  screw  driver  is  available.  Two  types  of 
brackets  are  provided  so  that  practically  any  car  can  be 
fitted.  There  is  only  one  type  of  horn  manufactured,  but 
provision  is  made  for  a  12-volt  circuit  by  putting  on  an 
external  resistance.  This  eliminates  the  necessity  for 
carrying  more  than  one  type  of  horn  in  stock.  An  im- 
portant claim  which  is  made  for  the  horn  is  that  the 
design  is  such  that  changes  in  weather  conditions  do  not 
affect  it  in  any  way. 


Auditing,  Theory  and  Practice 

THE  third  edition  of  "Auditing,  Iheory  and  Practice," 
by  Dr.  R.  H.  Montgomery,  has  just  been  published 
by  the  Ronald  Press  Company.  The  present  edition  is 
in  two  volumes  and  the  second  will  not  be  ready  for 
distribution  for  a  few  months. 

This  book,  which  has  long  been  recognized  as  an  au- 
thority on  matters  of  auditing  and  accounting,  has  been 
brought  up  to  date.  Changes  in  economic  conditions 
brought  about  by  the  war  necessarily  led  to  changes  in 
systems  and  methods,  and  these  are  all  brought  out  by 
the  author.  It  is  for  this  reason  that  the  book  is  actually 
a  new  book  rather  than  a  new  edition.  Fully  200  of  the 
pages  are  entirely  new  text. 

The  first  volume  of  the  book  deals  with  the  general 
principles  of  auditing  and  the  second  to  the  application 
of  these  principles. 


Detail  of  the  new  Briggs  &  Stratton  motor 
operated    horn 


T3E  weight  of  Haskelite  Mfg.  Corp.  quarter-inch  body 
panels  is  given  as  .073  pounds  per  square  foot  in 
the  Feb.  16  issue.  The  weight  should  have  been  given 
as  0.73. 
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Cooling  Capacity  Increased  in  Samson 

Tractor 

Improvements  in  lubricating  and  cooling  systems  have  recently  been  made 
in  the  Samson  Model  M  tractor.  Cooling  capacity  is  materially  increased 
by  enlarging  radiator  and  fan.  Here  is  the  first  detailed  engineering  de- 
scription of  this  tractor  with  sectional  view  of  chief  components. 

By  P.  M.  Heldt 


ALTHOUGH  the  Samson  tractor  is  not  a  new  prod- 
uct, a  technical  description  of  the  machine  at 
this  time  should  prove  of  interest  because  no  sec- 
tional views  of  the  chief  components  have  ever  been 
shown  in  the  past  and  very  little  is  known  concerning 
the  internal  construc'tion  of  the  tractor  except  possibly 
to  service  men  and  some  users.  Since  it  was  introduced 
in  the  fall  of  1919  this  tractor  has  been  widely  distrib- 
uted, and  it  has  been  decided  to  continue  the  same  model 
for  another  year,  with  improvements  as  indicated  in  the 
course  of  this  article. 

As  shown  by  the  photographs,  the  tractor  is  of  the 
frameless  type,  the  engine  being  bolted  with  its  bell 
housing  to  the  forward  flange  of  the  transmission,  which 
latter  forms  a  unit  with  the  rear  axle  housing.  The 
tractor  is  of  the  lighter  and  more  compact  type  and  is 
geared  to  operate  at  slightly  over  3  m.p.h.  in  light  soil. 
The  engine  is  a  four-cylinder  block-cast  type  of  4-in. 
bore  and  5y2-in.  stroke.  Its  cylinders  are  of  the  L-head 
type,  the  valves  being  seated  directly  on  the  cylinder 
casting,  which  tends  to  insure  effective  cooling.  The 
compression  chamber,  which  is  made  comparatively  large 
so  as  to  permit  of  the  use  of  kerosene  as  fuel,  is  formed 
by  the  union  of  the  removable  head  and  the  cylinder 
block.  There  are  communicating  passages  between  the 
jackets  of  the  cylinder  block  and  the  cylinder  head,  so  that 
the  heads,  too,  are  effectively  water-cooled. 


Samson    Model    M    tractor 


The  crankshaft,  camshaft  and  connecting  rods  are 
heat-treated  steel  forgings.  All  bearings  on  the  crank- 
shaft are  of  a  dense  babbitt  alloy,  brass-backed,  while 
the  camshaft  runs  directly  on  the  cast  iron  of  the  cylin- 
der casting.  The  pistons  are  made  of  cast  iron  and  are 
fitted  with  three  compression  rings  above  the  piston  pin 
and  an  oil  scraper  ring  near  the  lower  end  of  the  skirt. 
The  timing  gears  are  of  cast  iron  and  are  cut  with 
helical  teeth. 

Lubrication  of  all  engine  bearings  is  accomplished  by 
pressure  feed  from  a  gear  pump  located  in  the  bottom 
of  the  crankcase,  and  oil  thrown  from  the  crank  arms 
and  connecting  rod  cheeks  furnishes  lubrication  for  the 
pistons,  piston  pins  and  valve  tappets.  A  removable  cast 
iron  oil  pan  permits  easy  access  to  the  interior  of  the 
crankcase  for  inspection  and  minor  repairs.  There  are 
no  oil  line  connections  or  other  attachments  to  this  pan. 
An  improvement  made  to  the  lubricating  system  during 
the  past  year  consists  in  the  provision  of  an  oversize  oil 
pump  with  a  by-pass  valve,  which  results  in  a  degree 
of  uniformity  of  oil  pressure  on  all  bearings  regardless 
of  the  temperature  or  fluidity  of  the  oil.  The  overflow 
from  the  bypass  valve  is  used  to  lubricate  the  timing 
gears  and  governor  mechanism. 

Circulation  of  the  cooling  medium  is  effected  by  means 
of  an  impeller  of  the  type  used  in  centrifugal  pumps, 
which  operates  in  a  housing  cast  integral  with  the  cylin- 
der block.  A  large  diameter  pressed  steel  fan 
is  mounted  directly  on  the  pump  shaft  and  the 
pump  and  fan  are  driven  from  the  crankshaft 
by  a  single  belt.  The  cooling  system,  too,  has 
been  redesigned  during  the  past  year,  with  the 
object  of  adding  to  its  cooling  capacity.  A 
radiator  of  increased  capacity,  though  of  the 
same  general  type  as  the  previous  one,  has  been 
adopted,  and  the  fan  has  been  considerably  in- 
creased in  size  and  its  speed  has  been  raised 
to  give  increased  air  flow.  Formerly  a  plain 
bearing  was  used  on  the  fanshaft,  which  now 
has  both  a  plain  and  a  Hyatt  bearing.  A  flat 
belt  has  replaced  the  vee  belt  and  is  kept  taut 
by  a  spring  tension  idler.  The  radiator  con- 
sists of  cast  iron  top  and  bottom  tanks  and  cast 
iron  side  columns,  which  parts  enclose  a 
finned  tubular  core.  Water  is  used  as  a  cool- 
ing medium  in  warm  weather  and  kerosene  in 
winter  in  cold  climates. 

An  air  cleaner  of  the  wet  type  is  fur- 
nished, which  was  specially  designed  for  this 
particular  tractor.  The  necessity  for  fre- 
quent carbureter  adjustments  is  said  to  have 
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REVERSE  GEAR. 


On    left — Horizontal    section    through    transmission    and    reap    axle.     On    right    above — 
Section  through  front!  axle,  showing  roller  bearing  mounting.     On    right  below — Section 

through   engine   governor 


been  eliminated.  Particular  interest  attaches  to  the 
manner  in  which  the  heat  of  the  exhaust  gases  is 
utilized  for  vaporizing  the  commercial  kerosene  used  as 
fuel.  A  combined  exhaust  and  intake  manifold  is  pro- 
vided, the  construction  being  such  that  at  the  will  of 
the  operator  all  or  only  a  small  part  of  the  exhaust 
gases  can  be  passed  over  the  surfaces  enclosing  the  in- 
take passage.  The  control  device  by  which  this  is  ef- 
fected comprises  a  pair  of  manually  operated  butterfly 
valves.  A  single  carbureter,  adjusted  to  operate  in  con- 
junction with  the  heat  control  system,  serves  to  meter 
and  spray  the  liquid  fuel.  Gasoline  carried  in  a  small 
compartment  of  the  large  fuel  tank  is  used  for  starting. 
After  a  few  minutes'  operation,  sufficient  to  heat  up 
the  walls  of  the  intake  passages,  kerosene  is  admitted 
to  the  carbureter  by  means  of  a  three-way  valve.  By 
the  same  movement  of  the  operator's  hand  the  gasoline 
is  automatically  shut  off,  and  the  operation  continues 
with  kerosene.  Gasoline  may  also  be  used  as  operating 
fuel,  all  that  is  required  to  that  end  being  a  slight  ad- 
justment of  the  carbureter  needle  valve. 

The  governor  is  of  the  centrifugal  type  and  is  entirely     proof,  oil  tight,  cast  iron  case,  the  bottom  half  of  which 

enclosed.     The  flyball  unit  is  driven  by  a  spider  which     may  be  removed  for  inspection  or  repairs  to  the  mechan- 

s  combined  with  the  magneto  drive  gear.     Adjustment     ism  therein.    The  gears  operate  in  a  bath  of  heavy  steam 


over  a  range  of  speeds  from 
900  to  1500  r.p.m.  is  accom- 
plished by  means  of  an  ad- 
justing screw  in  the  front 
of  the  governor  housing. 
The  governor  lever  is  di- 
rect connected  to  the  inlet 
throttle,  the  lever  and 
connecting  link  being  the 
only   exposed    parts. 

A  high  tension  magneto 
is  standard  ignition  equip- 
ment, and  a  fine-toothed 
adjustable  coupling  is  fur- 
nished. An  impulse 
coupling  is  offered  as  an 
extra. 

A  cast  bell  housing 
unites  the  powerplant 
with  the  transmission,  en- 
closing the  flywheel  and 
clutch  unit.  The  latter  is 
of  the  multiple  disk  type, 
steel  on  steel,  and  runs  in 
a  bath  of  oil  supplied 
automatically  from  the  en- 
gine base.  The  clutch 
disks  are  made  of  saw- 
blade  steel.  The  operat- 
ing thrust  is  absorbed  by 
the  pinion  bearing  mount- 
ed in  the  forward  end  of 
the  transmission,  thereby 
relieving  the  crankshaft 
of  any  thrust  duty  from 
that  source.  Operation  of 
the  clutch  is  by  a  conve- 
niently located  pedal.  No 
means  for  adjustment  of 
the  clutch  are  provided, 
but  the  clutch  action  is 
said  to  be  smooth  and 
positive. 

The    transmission    is    a 
spur   gear   type,   with   an 
initial  reduction  from  the 
clutch  shaft  to  the  splined 
shaft  through  a  pair  of  coarse  pitch  spiral  bevel  gears. 
Sliding   gears    on   the   splined    shaft    mesh    with    corre- 
sponding  gears   on   the   countershaft,   and   the   final   re- 
duction is  by  a  12-tooth  pinion  meshing  with  a  72-tooth 
bull  gear.     The  differential  is  of  the  conventional  bevel 
gear  type.     Two  forward  speeds,  of  2.3  and  3.2  m.p.h., 
respectively,  and  a  reverse  speed  of  1.06  m.p.h.  are  se- 
cured at  normal  engine  speed.    A  selective  type  of  gear- 
shift with  guide  plate  makes  possible  the  selection  of 
the  desired  speed. 

The  bull  pinion  is  cut  from  alloy  steel  and  is  heat- 
treated  to  stand  severe  duty.  The  bull  gear  is  cut  from 
semi-steel.  Being  symmetrical,  it  can  be  reversed  on  the 
differential  housing,  thus  presenting  a  new  working  face 
on  the  teeth.  All  other  gears  are  cut  from  carbon  steel 
and  oil-hardened,  as  are  all  the  shafts. 

The  clutch  shaft  and  one  end  of  the  splined  shaft  are 
mounted  on  high  duty  ball  bearings.     All  other  shafts 
are  carried  on  high  duty  roller  bearings  running  direct- 
ly on  hardened  and  ground  journals. 
All  gears,  shafts  and  bearings  are  enclosed  in  a  dust 
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cylinder  oil.  The  splined  shaft  passes  through  the  left- 
hand  side  of  the  case  and  carries  on  its  outer  end  a  belt 
pulley  of  18  in.  diameter  and  6-in.  face.  This  supplies 
power  for  belt  work  of  practically  any  nature. 

To  opposite  sides  of  the  transmission  case,  at  the  bull- 
gear  center,  are  bolted  cast  axle  arms  in  which  are  car- 
ried the  wheel  shafts  and  their  bearings. 

Both  front  and  rear  wheels  are  of  rolled  and  stamped 
steel  construction,  fabricated  and  riveted.  Hubs  are  cast 
and  machined  for  bearings  and  shaft  fits.  The  front 
wheels  are  carried  on  drop  forged  steering  knuckles, 
case  hardened  and  ground.  The  rear  wheels  are  45  in. 
in  diameter,  have  a  12-in.  face  and  are  provided  with 
twenty-eight  2  x  2^-in.  angle  cleats.  Special  rice  field 
and  sand  equipments  are  furnished  as  extras  where  re- 
quired. 

The  front  axle  is  a  malleable  iron  casting  of  I-section 
and  is  pivoted  at  the  center  to  permit  travel  over  rough 
or  uneven  ground.  Radius  rods  pivoted  at  the  flywheel 
housing  transmit  the  thrust  of  the  tractor  wheels  to  the 
front  axle.  Cushioned  connection  relieves  the  operator 
to  a  certain  extent  of  undue  shocks  when  negotiating 
rough  or  stony  ground. 

Among  other  recent  improvements  has  been  the  re- 
placement of  plain  bearing  front  wheels  by  wheels  of 
the  same  general  design,  but  fitted  with  roller  bearings. 
These  latter  are  fully  enclosed  and  protected  from  dust 
and  dirt.  Heavy  oil  lubricating  means  are  provided  and 
the  volume  of  oil  carried  in  the  bearing  chamber  is  said 
to  be  ample  for  several  months'  constant  operation. 

The  wheel  bearings  operate  on  case-hardened  and 
aground  spindles,  and  side  thrust  of  the  wheel  is  taken 
on  a  plain  thrust  washer,  which  is  inserted  between  the 
end  of  the  hub  and  the  hub  cap.  The  thrust  bearing  sur- 
face is  thus  located  where  it  is  protected  against  dirt 
and  can  be  thoroughly  lubricated. 


Halftone    view   of   Samson    transmission    in    section 


New  Running  Board  Construction 


A  GOOD  example  of  sheet  metal  panelling  and  the 
disposal  of  tool  boxes  and  baggage  grips  so  that 
they  do  not  form  accessories  hung  on  to  the  car,  is  pre- 
sented in  a  new  model  designed  by  the  d'leteren  Body 
Building  Company  of  Brussels  and  built  on  a  6-cylin- 
der  Fiat  chassis.  The  two  spare  wheels  are  set  in  a 
well  on  the  rear  panel,  the  edge  of  the  wheel  being  flush 
with  the  panel. 


The  running  boards  are  made  use  of  to  carry  tool 
boxes  and  suit  cases.  There  are  really  two  running 
boards,  the  bottom  one  being  at  the  usual  height  and 
the  upper  one  flush  with  the  floor  of  the  car,  the  space 
between  the  two  forming  a  locker  into  which  specially 
designed  tool  boxes  and  suit  cases  are  fitted.  The  face 
of  the  locker  is  hinged,  thus  giving  a  very  neat  appear- 
ance and  allowing  the  cases  to  be  pulled  out  as  required. 
This  arrangement  gives  complete  protection  with  great 
accessibility.  The  running  board  locker  is  very  neatly 
run  into  the  domed  front  fender,  with  a  battery  box  built 
into  the  base  of  the  fender.  The  car  is  fitted  with  a  con- 
cealed top. 


Running   board  to  carry   tool    boxes  and   suit  cases 


Des  Moines  Leads  in  Home  Ownership 

THE  Division  of  Building  and  Housing  of  the  Bureau 
of  Standards  has  recently  completed  a  chart  showing 
graphically  the  percentage  of  home  ownership  in  1920  in 
cities  of  the  United  States  having  a  population  of  over 
100,000,  This  chart  is  based  on  statistics  compiled  by 
the  Bureau  of  Census  and  also  includes  a  table  giving 
the  same  values  as  the  chart  and  in  addition  the  percentage 
of  ownership  in  the  years  1910  and  1900, 

In  1920,  the  lowest  percentage  of  ownership  in  the 
country  was  in  New  York  City,  having  1,278,341  homes 
of  which  12,7  per  cent  were  owned  by  the  occupants.  At 
the  other  end  of  the  list  is  Des  Moines,  Iowa,  with  31,644 
homes  of  which  51.1  per  cent  are  owned. 
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How  One  Observer  Views  the  Garden 

Tractor 


A  large  market  foreseen,  but  considerable  diversity  in  types  to  meet  vary- 
ing service  conditions  is  considered  necessary.  The  mounting  of  imple- 
ments is  discussed,  and  some  statistics  regarding  production  are  given. 


By  Fred  C.  Ziesenheim 


TO  complete  the  motorization  of  the  farm,  the  small 
tractor  has  been  evolved  to  replace  single  horse  and 
hand  operated  implements  in  the  preparation  of  the 
soil  and  in  planting  and  cultivating  row  crops.  The  small 
tractor  is  the  newest  important  development  in  motorized 
farm  equipment. 

The  potential  market  for  the  small  tractor  is  seemingly 
tremendous  in  that  it  can  be  used  on  every  farm,  irre- 
spective of  size,  down  to  the  small  garden  patch. 

There  are  over  6,500,000  farms  in  the  United  States. 
About  2,673,000  of  them  are  of  approximately  100  acres 
and  nearly  1,000,000  are  of  less  than  20  acres.  More  than 
one-half  of  the  total  area  devoted  to  all  crops  is  devoted 
to  crops  requiring  cultivation.  The  peak  load  in  hours  of 
horse  labor  on  the  average  farm  comes  during  the  cultiva- 
tion period  and  not  in  plowing  and  fitting  the  soil,  which 
is  work  that  the  present  type  of  large  tractor  is  designed 
to  do.  Large  farms  devoted  to  general  farming  have,  in 
addition  to  row  crops,  vegetable  gardens  and  large  lawns. 
Thousands  of  acres  are  devoted  to  specialized  farming  like 
that  of  cotton  in  the  South,  onions  in  the  Mississippi  Val- 
ley, beets  in  the  Middle  West  and  West,  and  tobacco  in  the 
Middle  Eastern  States. 

The  market  gardener  near  the  cities  needs  the  small 
tractor  to  complete  the  motorization  of  his  farm  since  he 
uses  a  motor  truck,  instead  of  horses,  to  carry  his  produce 
to  the  city  markets.  Usually,  he  does  not  grow  his  horse 
feed  but  purchases  it.  With  motor  trucks  and  good  roads, 
the  market  gardener  is  not  forced  to  locate  near  his  market 
on  high  priced  land,  but  can  locate  at  a  distance  where 
land  values  are  lower.  Larger  acreage  can  be  purchased, 
which,  through  the  use  of  motorized  equipment,  will  give 
greater  returns  on  the  investment.  Florists  and  nursery- 
men operate  under  conditions  similar  to  that  of  the  mar- 
ket gardener,  and  they  have  been  quick  to  realize  the  ad- 
vantages of  the  small  tractor. 

Specialized  farming  and  market  gardening  require  con- 
siderably less  investment  and  are  much  more  profitable 
than  general  farming.  Intensive  farming  will  come  about 
as  a  natural  sequence  to  an  increasing  population.  If  the 
relative  increase  in  population  of  city  over  country  con- 
tinues at  the  same  rate  as  during  the  past  decade— and 
there  is  every  reason  to  believe  that  it  will— those  remain- 
ing on  the  farm  must  increase  their  production  of  food- 
stuffs by  the  greater  use  of  improved  po  ver  farming 
machinery. 

Markets  for  the  garden  tractor  in  addition  to  that  of 
the  farms  are  the  innumerable  greens  such  as  golf  courses, 
parks,  cemeteries  and  large  estates  where  a  power  lawn 
mower  can  be  used,  since  a  power  lawn  mower  can  be 
easily  attached  to  the  small  tractor.  There  are  millions  of 
homes  with  a  lawn  and  garden  patch  where  the   small 


tractor  will  lighten  the  menial  task  of  pushing  the  lawn 
mowei  and  the  garden  cultivator. 

The  lower  operating  costs  of  small  tractors,  as  compared 
with  that  of  horse-drawn  implements,  are  attributable  to 
factors  similar  to  those  which  make  the  large  tractor  more 
economical.  The  tractor  makes  possible  a  greater  produc- 
tivity per  man  hour ;  there  are  no  operating  expenses  when 
the  machine  is  idle,  it  consumes  fuel  only  when  it  is  work- 
ing. A  machine  does  not  have  to  be  humored  on  a  hot 
day  but  will  work  at  full  capacity.  In  cultivating  row 
crops,  there  is  no  loss  from  horses  nipping  or  stepping 
on  plants.  A  comparison  of  costs  with  that  of  hand-oper- 
ated implements  is  evidence  that  a  motor  cultivator  makes 
it  possible  for  a  man  to  do  more  work  than  when  he  has 
to  supply  the  motive  power  himself.  Man  power  is  the 
most  expensive  form  of  power.  The  greater  utility  and 
flexibility  of  the  small  tractor  is  an  advantage  in  that  it 
can  do  one-horse  tasks,  hand  cultivator  work,  push  a  lawn 
mower,  and  it  can  also  do  a  variety  of  belt  work. 

A  9-in.  plow  is  the  minimum  width  of  moldboard  plow 
that  will  satisfactorily  turn  a  furrow  and  plow  deep  enough 
to  give  a  good  seed  bed.  A  narrower  moldboard  plow  can- 
not turn  under  and  cover  up  the  crop  remains,  weeds, 
loose  material  or  whatever  else  is  on  the  surface  of  the 
ground.  The  engine  power  required  to  pull  a  9-in.  mold- 
board  plow  set  at  a  depth  of  5  to  8  in.  and  at  a  reason- 
able rate  of  speed,  will  be  approximately  5  hp.  The 
tractor  must  have  sufficient  weight  and  wheels  wide 
enough  to  secure  positive  traction.  The  wheels  must  have 
sufficient  tread  and  the  center  of  gravity  of  the  tractor 
must  be  low  enough  that  in  plowing  with  one  wheel  in 
the  furrow,  the  tractor  will  not  tip  over  readily.  Plowing 
on  side  hills  aggravates  the  tipping  condition.  The  con- 
ditions imposed  on  the  plowing  type  require  that  it  be  a 
heavy,  powerful  machine  with  large  wheels  set  at  a  con- 
siderable tread. 

The  garden  tractor  can  be  divided  into  plowing  and 
non-plowing  types.  The  functions  of  a  plow  are  fourfold 
in  that  it  must  turn  over  the  soil  to  present  a  clean  sur- 
face for  planting  the  new  crop;  it  must  bury  the  remains 
of  the  previous  crop;  it  must  plow  sufficiently  deep  to 
bring  to  the  surface  subsoil  that  has  not  lost  as  much  of 
its  plant  food  as  the  surface  soil,  and  it  must,  during  the 
plowing  operation,  break  up  and  pulverize  the  soil  so  that 
the  amount  of  fitting  required  in  the  preparation  of  the 
seed  bed  shall  be  a  minimum. 

The  tractors  which  cannot  pull  a  9-in.  moldboard  plow 
should  be  definitely  designed  and  marketed  as  a  non-plow- 
ing type,  until  such  time  as  some  other  form  of  plow  is 
available  which  will  permit  narrower  furrows.  Consider- 
able sales  resistance  has  already  been  created  by  unsatis- 
factory plowing  demonstrations.    It  is  difl!icult  enough  to 
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sell  farmers  any  radically  new  equipment  without  trying 
to  show  them  that  the  machine  can  do  work  for  which  it 
is  manifestly  unsuited. 

The  curved  disk  type  of  plow  holds  possibilities  worthy 
of  development  in  that  it  can  satisfactorily  cut  and  turn 
over  any  width  of  furrow  desired.  The  development  and 
marketing  of  a  satisfactory  disk  plow  would  eliminate  the 
non-plowing  classification  and  would  greatly  increase  the 
utility  of  the  smaller  garden  tractor. 

The  plowing  type  can  be  divided  into  the  riding  and 
the  non-riding  types.  The  riding  type  has  been  developed 
to  secure  a  greater  ease  and  facility  in  operating  the  cul- 
tivation implements,  particularly  in  eliminating  the  lifting 
or  carrying  of  implements  in  making  a  turn.  To  quote  a 
professor  of  farm  engineering :  "The  day  of  walking  farm 
machinery  is  past.  Modern  power  farming  equipment  sets 
too  severe  a  pace  to  require  that  the  operator  tramp  after 
the  machine.  The  operator  must  conserve  his  energy  so 
that  he  may  give  his  undivided  attention  to  the  imple- 
ments and  the  tractor,"  Implement  manufacturers  have 
recently  developed  riding  cultivation  equipment  which  is 
adaptable  to  many  of  the  present  types  of  walking  garden 
tractors. 

The  manner  of  attaching  implements  to  the  tractor  de- 
pends upon  the  size  and  class  of  the  tractor  and  the  type 
of  implements  used.  In  present  designs,  the  implements 
are  attached  at  the  rear  of  the  tractor  proper.     The  cen- 


so  that  it  is  possible  to  cultivate  closer  to  the  plants  and 
to  make  shorter  turns. 

In  cultivating  row  crops  by  straddling,  the  tractor  must 
have  considerable  clearance  from  the  ground  to  avoid 
pushing  over  the  plants,  but  the  tractor's  center  of  gravity 
must  be  kept  low  to  prevent  the  tractor  from  becoming 
top  heavy  and  tipping  over  easily.  Cultivating  two  or 
more  rows  at  a  time  is  possible  only  when  the  planting 
has  be^n  done  by  a  multiple  row  seeder  with  fixed  center 
distances  of  the  rows.  A  number  of  these  seeders  have 
been  developed  for  use  with  garden  tractors. 

The  depth  at  which  the  implements  operate  is  varied  by 
raising  or  lowering  the  point  of  draft  attachment  by  means 
of  a  lever  within  easy  reach  of  ihe  operator,  thus  chang- 
ing the  relative  height  of  implements  and  wheels.  Pro- 
vision is  usually  made  for  lifting  and  holding  the  imple- 
ments entirely  clear  of  the  ground  when  turning  around 
at  the  end  of  the  row. 

The  center  distance  of  the  two  traction  wheels  can 
usually  be  adjusted  for  different  treads  and  provision  is 
made  for  fitting  on  extension  rims.  In  one  design  the 
extension  rims  are  very  heavy  and  are  used  to  secure  addi- 
tional traction  for  plowing.  The  wheels  can  be  mounted 
on  live  axles  or  can  be  driven  through  gearing,  chain,  or 
belt.  Steering  may  be  accomplished  in  a  number  of  dif- 
ferent ways;  steering  with  the  handles,  operating  with 
independent  clutches  in  each  drive  wheel,  and  on  the  rid- 


Fig.  1 — With  implements  in  front,  the 
operator  can  walk  closer  to  the  axle; 
the  handles  are  shorter  and  need  be 
swung  through  a  shorter  arc  for  a 
» change  In  direction  of  the  tractor. 
Fig.  2 — A  garden  tractor  plow  has 
freedom  of  movement  about  the  YY 
and  ZZ  axes,  but  is  fixed  about  the 
XX    axis   to    prevent    rolling 


ter  of  gravity  of  the  tractor  itself  is  usually  forward  of 
the  axle  center  line  in  order  to  counteract  the  torque  reac- 
tion. The  torque  reaction,  however,  assists  in  keeping  the 
implements  imbedded. 

A  proposed  method  of  attachment  for  small  tractors  is 
10  place  the  cultivation  implements  in  front  of  the  tractor 
where  there  is  an  unrestricted  view  of  the  row  crop  being 
cultivated,  since  it  is  desired  to  have  the  implements  culti- 
vate close  to  the  plants  on  each  side  of  the  row.  With  the 
implements  suspended  in  front,  shorter  handles  can  be 
used,  the  operator  walks  nearer  the  axle  center  line,  the 
tractor's  maneuvering  ability  is  thus  increased  by  lessen- 
ing the  arc  through  which  the  handles  must  be  swung 
for  a  given  change  of  angular  direction.  With  reference 
to  Fig.  1 ;  for  a  change  in  direction  of  the  tractor,  the  arc 
on  B  is  considerably  less  than  a  similar  one  on  C  when 
using  longer  handles. 

In  the  plowing  type,  implements  other  than  plows  are 
attached  so  that  their  center  of  draft  coincides  with  that 
of  the  tractor,  the  point  of  attachment  being  preferably 
on  a  vertical  line  equidistant  between  the  traction  wheels 
and  passing  through  the  axle  center  line  but  located  below 
it  so  as  to  counteract  the  torque  reaction.  The  engine 
and  transmission  assembly,  however,  usually  dictate  the 
location  of  the  draft  attachment.  The  implements  are  set 
as  closely  as  possible  to  the  center  line  of  the  traction 
wheels  so  that  the  radius  from  this  center  line  to  the 
implements  will  be  as  short  as  possible,  as  for  instance  the 
radius  of  the  arc  A  in  Fig.  1.  This  decreases  the  arc  of 
movement  of  the  implements  for  slight  deviations  in  the 
direction  of  the  tractor;  it  permits  the  use  of  shorter 
handles  and  increases  the  maneuverability  of  the  tractor 
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ing  type  by  changing  the  direction  of  the  caster  wheels 
either  through  foot  bars  or  a  hand  operated  steering 
wheel. 

Plow  Mounting 

The  center  line  of  draft  of  a  plow  is  not  parallel  to  the 
line  of  movement  of  the  tractor,  but  is  at  a  slight  angle, 
so  that  the  plow  is  held  into  or  against  the  land.  The 
point  of  attachment  should  be  at  the  center  of  tractor 
draft,  as  previously  mentioned.  However,  with  one  trac- 
tion wheel  in  the  furrow,  the  location  of  both  tractor  and 
plow  is  fixed,  hence  the  point  of  draft  attachment  must 
be  that  compromise  which  will  give  the  minimum  sidt 
draft. 

Referring  to  Fig.  2,  the  plow  is  fixed  so  that  it  cannot 
turn  or  roll  about  the  horizontal  a^  is  XX,  XX  being  the 
direction  of  plowing.  When  in  the  plowing  position,  the 
plow  sets  square  and  level  and  it  can  not  roll,  but  must 
cut  a  smooth  vertical  surface  for  the  land  side  of  the 
furrow.  If  the  tractor  plows  with  one  wheel  in  the  furrow, 
an  adjustment  should  be  provided  for  changing  the  plow's 
vertical  setting,  so  that  in  plowing  the  first  furrow  with 
both  traction  wheels  level  and  on  the  land,  the  plow  can 
be  set  to  cut  a  square  furrow.  On  the  next  round,  with 
one  wheel  in  the  furrow,  the  adjustment  can  then  be 
changed  to  bring  the  plow  back  into  the  level  position. 

The  plow  has  freedom  of  movement  about  the  horizontal 
axis  YY,  at  right  angles  to  the  direction  of  plowing.  The 
draft  attachment  floats  about  a  pin  in  the  YY  axis,  the 
plow  thus  seeks  its  own  depth,  depending  upon  the  height 
of  draw  bar  attachment.  The  height  can  be  varied  to  give 
different  depths  of  furrow  and  for  removing  the  plow  from 


508 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


March  2,  1922 


the  ground.  If  it  is  possible  to  vary  the  height  of  hitch 
while  running,  the  plow  on  starting  can  be  set  to  reach 
full  depth  in  a  very  short  distance. 

The  plow  has  freedom  of  movement  about  the  vertical 
axis  ZZ  in  order  to  seek  its  own  width  of  furrow,  depend- 
ing upon  the  transverse  location  of  the  point  of  draw  bar 
attachment.  This  point  can  be  varied  along  a  line  parallel 
to  the  axle  center  line,  thus  giving  a  means  of  controlling 
the  width  of  furrow  turned  over. 

Plowing  with  one  traction  wheel  in  the  furrow  tips  the 
small  tractor  considerably ;  if  the  wheel  on  the  land  strikes 
an  obstruction,  the  tractor  may  tip  over.  In  one  design 
this  tipping  condition  is  obviated  by  lowering  the  wheel 
in  the  furrow  relative  to  the  other  one  so  that  the  tractor 
is  maintained  level.  The  wheels  can  thus  secure  full 
width,  flat  contact  with  the  ground,  insuring  maximum 
traction. 

There  are  about  twenty  firms  making  garden  tractors 
in  the  United  States ;  some  have  been  in  business  for  eight 
years,  but  the  majority  have  been  in  but  the  last  four 
years.  According  to  bulletins  of  the  United  States  De- 
partment of  Agriculture,  there  were  sold  during  1919 
about  3760  tractors  of  6  hp.  and  less  rating.  In  1920  six 
firms  manufactured  7678  tractors  of  8  hp.  and  less  rating, 
-.ti^ir  total  value  being  $2,091,000.  The  total  output  of  all 
ttra(etprs  during  1920  was  203,207  machines  with  a  total 
^yaii^e  of  $193,563,000. 

About  15  per  cent  of  the  country's  total  tractor  output 
is  exported.  The  number  of  gas  tractor  engines  exported 
slightly  exceeds  that  of  the  tractor,  the  total  volume  of 
engine  exports  amounting  to  $22,000,000  during  1920. 
The  export  possibilities  of  the  small  tractor  and  of  their 
engines  appears  better  than  for  the  larger  machines,  inas- 
much as  there  are  practically  no  European  firms  making 
garden  tractors. 

Practically  all  garden  tractor  firms  purchase  standard 
implements  from  established  implement  manufacturers, 
but  only  28  per  cent  of  them  purchase  engines  for  assem- 
bly, probably  because  there  are  a  number  of  makes  of 
standard  implements  available,  whereas  there  are  only  a 
few  engines  which  can  be  adapted  to  the  service. 

Jhg  tremendous  development  in  automobile  production 
during  the  past  10  years  is  due  to  a  certain  extent  to  the 
fact  that  a  large  percentage  of  the  cars  marketed  have 
been  assembled  from  standard  parts.  Over  3  per  cent  of 
/the  passenger  car  firms  purchase  engines  for  assembly. 
The  motor  truck  industry  is  a  more  recent  development 
.and  has  made  a  greater  use  of  standard  parts.  Of  the 
-139  manufacturers  of  large  tractors  73  per  cent  purchase 
, engines  and  other  parts.  The  garden  tractor  industry 
will  undoubtedly  develop  along  similar  lines  when  suit- 
,able  engines  and  parts  are  available  for  assembly. 

Many  of  the  firms  assembling  and  marketing  large  trac- 
-tors  may  expect  to  meet  with  ror.siderable  sales  resist- 
ance for  the  next  few  years.     These  firms  have  produc- 


tion and  sales  organizations  established,  and  since  imple- 
ments can  be  secured  from  several  sources,  when  suitable 
engines  and  parts  are  available,  they  will  be  enabled  to 
market  a  garden  tractor,  as  it  will  not  require  a  large 
investment  to  enter  the  business,  and  the  smaller  cheaper 
tractor  will  not  meet  with  as  great  a  sales  resistance. 

The  small  tractor  is  not  strictly  a  general  purpose  ma- 
chine, as  it  can  be  designed  to  meet  only  a  limited  class 
of  service.  This  condition  will  lead  to  the  development  of 
particular  types  of  small  tractors  for  specific  purposes. 
Many  of  the  small  tractors  thus  developed  cannot  hope  to 
achieve  national  distribution,  for  there  will  not  be  a  na- 
tional demand  for  their  particular  class  of  machine.  It 
will  follow,  then,  that  small  companies  will  develop  trac- 
tors suitable  for  the  conditions  in  their  immediate  terri- 
tory, as  for  instance  in  the  onion  growing  district  of  the 
Mississippi  Valley.  These  firms  will  not  have  the  re- 
sources, nor  will  they  desire,  to  undertake  the  develop- 
ment and  manufacture  of  engines,  implements  and  major 
parts.  Their  function  will  consist  in  assembling  standard 
parts  and  developing  a  tractor  which  is  suitable  for  their 
conditions.  In  comparison  with  the  large  tractor,  the 
small  tractor  will  require  a  much  smaller  investment  for 
development  and  for  the  establishment  of  a  limited  pro- 
duction and  sales  organization.  Many  small  firms  can  thus 
enter  the  garden  tractor  business  if  the  principal  burden 
of  development  and  manufacture  is  assumed  by  the  parts 
maker. 

The  Marketing  of  Garden  Tractors 

The  retail  marketing  of  garden  tractors  has  usually 
been  through  the  same  channels  as  that  of  small  cultiva- 
tion implements.  The  implement  dealer  may  have  a  seed 
and  feed,  a  hardware  or  a  general  implement  store,  or  in 
smaller  communities,  a  combination  of  all  three.  Some 
automotive  sales  companies  have  added  the  garden  tractor 
to  their  line,  which  includes  passenger  cars,  trucks,  large 
tractors,  and,  in  some  cases,  home  lighting  sets,  small 
gasoline  engines  and  the  like.  The  latter  firms  can  be 
called  power  farming  equipment  dealers  and  are,  from 
an  engine  service  standpoint,  the  logical  dealers  for  the 
garden  tractor  in  the  larger  centers  of  distribution.  How- 
ever, the  successful  application  of  the  garden  tractor  to 
the  individual  requirements  of  the  prospective  user  re- 
quires an  intimate  practical  knowledge  of  farming  imple- 
ments not  possessed  by  the  usual  automotive  equipment 
dealer.  The  garden  tractor  must  be  demonstrated  and 
sold  on  what  it  can  do  and  not  on  what  the  buyer  and 
salesman  would  like  to  have  it  do. 

When  both  manufacturers  and  dealers  have  acquired  a 
more  thorough  and  complete  knowledge  of  the  capabilities 
and  limitations  of  garden  tractors;  have  ascertained  its 
particular  sphere  of  usefulness;  and  have  determined  to 
sell  them  strictly  on  a  performance  basis,  then  the  in- 
dustry will  be  ready  to  realize  on  its  potential  market. 


A  New  Model  of  Light  Truck 


THE  Service  Motor  Truck  Co.  has  added  to  its  line  a 
smaller  and  lighter  speed  truck  to  be  known  as 
Model  12.  This  is  of  %  ton  capacity  and  is  considerably 
smaller. than  the  Model  15  described  ir  Automotive  In- 
dustries issue  of  Feb.  3,  1921.  The  latter  was  originally 
rated  at  3^-1  tpn  capacity,  but  has  since  been  strengthened 
in  some  respects  and  fitted  with  larger  tires  and  is  now 
rated  1^  tons. 

The  new  model  is,  however,  similar  in  general  design 
to  the  older  one.  It  has,  for  example,  the  characteristic 
three-point  suspension  of  the  frame  made  possible  by  the 
ppecial  design  of  front  axle  and  cross  spring  pivoted  to  the 


frame  at  its  center.  It  is  equipped  with  a  3^4  x  4^2  i^- 
Midwest  engine  which  develops  32  hp.  at  2000  r.p.m.,  single 
dry  plate  clutch,  three-speed  gearset,  tubular  propeller 
shaft  with  metal  universal  and  slip  joint  at  front  and 
fabric  joint  at  rear,  Timken  spiral  bevel  axle  with  both 
sets  of  brake  inside  the  drums,  Ross  steering  gear, 
pressed  steel  frame  of  Ys  in.  stock  5%  in.  deep  with  3  in. 
flange  heavily  reinforced  at  cross  member  at  front  end  of 
rear  springs.  The  latter  are  of  semi-elliptic  type  and  take 
both  drive  and  torque.  The  gear  ratio  is  6  1/9  to  1,  with 
5y2  to  1  or  678  to  1  optional.  The  wheelbase  is  128  in. 
and  the  tread  56y2  in.    Chassis  weight  is  given  as  2720  lb. 
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A  System  for  Complete  Fuel 

Gasification 

Involves  the  use  of  several  elements  including  a  device  for  the  mechanical 
agitation  of  the  mixture,  a  retort  for  heating  the  entire  charge  above  the 
vaporization  temperature  of  the  least  volatile  elements  and  means  for  ad- 
mixture of  small  quantities  of  exhaust  gas  to  prevent  detonation. 


THE  fuel  charge  preparation  or  fuel  gasifying  and 
mixing  system  invented  by  Wm.  P.  Deppe  has  been 
before  the  public  for  some  years.  The  system  now 
embodies  a  number  of  elements  added  as  a  result  of  ex- 
perience in  its  use.  We  understand  that  the  Deppe  sys- 
tem is  now  furnished  on  a  stock  engine  of  well-known 
make,  if  desired. 

The  aim  pursued  in  the  system  is  to  so  handle  the 
mixture  of  fuel  and  air  that  when  it  enters  the  com- 
bustion chamber  it  is  in  the  form  of  a  dry,  superheated, 
homogeneous  gas.  In  order  to  accomplish  this  sufficient 
heat  is  supplied  to  raise  the  entire  mixture  to  a  tem- 
perature above  the  boiling  temperature  of  the  least  vola- 
tile fraction  of  the  fuel.  In  the  case  of  the  average 
American  gasoline  this  is  about  425  deg.  F.  To  heat 
the  fuel  the  liquid  particles  of  the  charge  are  brought  into 
direct  contact  with  surfaces  subjected  to  the  exhaust  heat. 
Preignition  must  be  prevented,  and  as  there  is  not  a 
very  wide  margin  between  the  volatilization  temperature 
of  the  least  volatile  fraction  and 
the  ignition  temperature  of  the 
most  easily  ignitible  fraction,  the 
rate  of  flame  propagation,  which 
affects  the  tendency  to  knock,  is 
lowered  by  the  injection  of  a 
small  amount  of  burned  exhaust 
gas  into  the  incoming  stream  of 
fresh  charge. 

The  apparatus  of  the  Deppe 
system  is  inserted  between  the 
carbureter  and  the  engine  valve 
ports.  In  an  experimental  car 
built  to  demonstrate  the  system 
in  its  latest  form,  use  is  made  of 
a  Stromberg  carbureter,  and  this 
is  also  shown  in  the  drawings 
herewith.  Both  of  the  air  inlets, 
the  primary  and  secondary,  are 
connected  to  air  heaters  of  con- 
ventional type  cast  onto  the  ex- 
haust pipe,  so  that  only  hot  air 
enters  the  carbureter.  The  prin- 
cipal part  of  the  system  is  the 
charge  heater  or  retort,  which  is 
located  above  the  throttle  valve. 
It  is  quite  common  to  provide  a 
part  of  the  inlet  manifold  with  an 
exhaust  jacket  or  hot  spot,  but 
Deppe  goes  one  step  further  and 
makes  the  riser  in  the  form  of  an 
annular  passage  of  comparatively 
small  radial  depth,  both  the  in- 
side and  outside  walls  of  which 
are  exhaust-heated.   The  exhaust 


gases  first  enter  the  central  heating  chamber  of  elliptical 
section  and  then  pass  to  the  outer  jacket  from  which  they 
are  exhausted  to  the  atmosphere.  Deppe  argues  that  when 
heat  is  applied  to  the  walls  of  a  cylindrical  inlet  pipe, 
owing  to  the  high  speed  of  the  charge  through  the  inlet 
passage  and  to  its  relatively  low  heat  conductivity',  only 
the  outer  layer  of  the  stream  will  be  heated  and  the  fuel 
particles  carried  by  the  central  part  of  the  stream  will  re- 
main unvaporized.  With  ':he  arrangement  used  by  him, 
not  only  is  the  area  of  the  surface  from  which  heat  can 
be  absorbed  increased,  but  the  depth  to  which  the  heat 
must  penetrate  the  gas  stream  from  the  heating  sur- 
face is  greatly  reduced. 

The  retort  is  a  separate  member,  connected  to  ihe  top 
outlet  of  the  carbureter  and  the  inlet  of  the  combined 
inlet  and  exhaust  manifold.  The  manifold  also  is  de- 
signed with  flat  section  inlet  passages  at  certain  points 
surrounded  by  the  exhaust  passages.  At  other  points 
the  inlet  passages  are  of  a  fuller  form.     The  variation 


Transverse   and    longitudinal   sections  of   Depp6  dry   superheated   gas  system 
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External  view  of  engine  to  which  Depp6  system  is  fitted 

in  the  form  of  the  section  naturally  tends  toward  in- 
creased turbulence  and  to  bring  all  of  the  charge  into 
contact  with  the  hot  walls  successively. 

One  of  the  causes  of  deposition  of  fuel  in  the  passage 
above  the  carbureter  is  the  throttle  valve.  The  ordinary 
butterfly  valve  when  partly  closed  deflects  unvaporized 


particles  in  the  charge  against  the  wall  of  the  inlet 
passage,  to  which  they  adhere.  To  overcome  this  diflft- 
culty  Deppe  has  devised  a  special  form  of  throttle  lo- 
cated above  the  carbureter.  This,  as  shown  in  section 
in  the  illustration,  comprises  two  shutters  which  move 
toward  the  center  of  the  inlet  passage  from  opposite  sides 
so  that  the  opening  through  the  throttle  valve  is  always 
central. 

In  the  lower  part  of  the  retort  there  is  located  a 
revolving  agitator  made  up  of  a  helicoidal  structure 
of  copper  wire  mounted  on  bearings  carried  by  cross 
bars  in  the  inlet*  passage. 

In  order  to  prevent  knocking  of  the  engine,  small 
quantities  of  exhaust  gas  are  admitted  to  the  inlet  pas- 
sage at  three  points — on  the  side  toward  the  carbureter 
of  the  two  air  heaters,  on  the  exhaust  pipe,  and  at  the 
top  of  the  central  heating  chamber  of  the  retort.  In 
the  wall  of  the  lower  air  heater  chamber  there  are  two 
small  drill  holes  through  the  exhaust  pipe  wall,  in  the 
wall  of  the  upper  air  heater  chamber  there  is  one,  and 
in  the  wall  of  the  retort  there  are  five.  The  admixture 
of  a  certain  amount  of  spent  gases  with  the  new  charge 
is  said  to  materially  raise  the  compression  at  which 
knocking  begins  and  higher  compression  ratios  than  with 
the  ordinary  manifold  construction  are  said  to  be  prac- 
tical without  water  injection  to  reduce  the  rate  of  pres- 
sure increase. 


An  Electrical  Primer 


THE  design  of  the  Master  Electrical  Primer  has 
been  changed  so  that  there  are  no  live  wires  under 
the  hood  of  the  car,  except  when  the  primer  is  actually 
in  operation — a  period  of  approximately  7  sec.  The 
switch  on  the  dash  now  makes  electrical  contact  and  at 
the  same  time  opens  the  vapor  cutlet  to  the  manifold, 
making  the  operation,  it  is  said,  as  safe  from  fire  as  the 
horn  or  ignition.  Other  refinements  have  been  made 
which  cause  the  electrical  resistance  coil  to  produce 
within  4  sec.  a  lighter  and  dryer  vapor. 

The  primer  is  an  electrically  heated  vaporizer  acting 
as  a  kind  of  auxiliary  carbureter  designed  to  assist 
starting,  especially  in  cold  weather.     It  takes  the  gaso- 


line direct  from  the  carbureter,  vaporizes  it  by  drawing 
it  over  a  red  hot  electric  coil  and  discharges  the  vapor 
into  the  manifold. 

It  is  operated  by  pulling  a  button  on  the  dashboard. 
Contact  having  been  made  and  the  needle  valve  drawn 
into  its  seat  by  the  same  movement,  the  suction  of  the 
motor  is  applied  to  the  inner  chamber  of  the  primer. 
Releasing  the  button  automatically  breaks  connection. 

The  valve  needle  is  made  of  monel  metal  and  the  re- 
sistance coil  is  made  of  Nichrome  alloy.  The  heating 
coil  requires  24  amp.  The  primer  is  standard  equipment 
on  the  Franklin,  National,  Cunningham  and  some  other 
cars. 


A  Steel  Felloe  Wood  Spoke  Truck  Wheel 


ANEW  design  of  motor  truck  wheel  which  weighs 
materially  less  than  the  conventional  wood  wheel  is 
being  manufactured  by  Hoopes  Bro.  &  Darlington  and 
has  been  adopted  as  standard  equipment  by  one  prominent 
truck  manufacturer.  As  will  be  seen  from  the  drawing 
herewith,  the  wood  spokes  are  retained  but  no  wood  felloe 
is  used.  The  inverted  channel  section  takes  the  place  of 
an  S.A.E.  band  as  well  as  that  of  the  wood  felloe.  The 
manufacturers  claim  that  the  spoke  has  a  complete 
bearing  of  the  end  grain  on  metal.  The  weakest  point  of 
the  wood  wheel,  the  seating  of  the  spoke  ;:houlder  in  the 
felloe,  is  done  away  with.  It  was  at  this  p  nnt  that  prac- 
tically all  failures  of  wood  wheels  originated. 

By  retaining  the  wood  spokes,  the  manufacturers  assert, 
they  .jnaintain  the  shock  absorbing  possibilities  of  wood, 
and  the  new  construction  adds  strength  due  to  the  feature 
described. 

The  new  wheel  weighs  from  25  to  30  per  cent  less  than 
the  regular  wood  wheel. 


New  typ«  truck  wheel 
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Improvements  in  Gear-box  Design 

This  article  discusses  gear-box  design  in  detail.  It  points  out  some  of  tlie 
usual  defects  and  outlines  methods  of  improvement.  The  author  tells 
how  he  would  eliminate  the  bad  qualities  of  the  gear  box. 

By  H.  F.  L.  Orcutt* 


WHILE  it  has  been  demonstrated  that  accurate 
gears  are  necessary  for  quiet  running,  it  has 
also  been  proved  that  even  with  quiet-running 
gears  satisfactory  results  are  often  quite  impossible  on 
account  of  defective  design  or  workmanship  on  other 
components  of  the  box.  Certain  defects  are  common  to 
all  gear-boxes.  They  vary  in  degree,  and  it  is  doubtful 
if  any  maker  of  motor  cars  would  say  that  he  is  perfectly 
satisfied  with  his  transmission  box.  These  defects  may 
be  roughly  summarized  as  follows :  (1)  Design;  (2)  work- 
manship; (3)  material. 

Rigidity  and  Stability  of  Casings 

The  design  of  gear  mountings  has  been  the  subject 
of  special  attention  from  those  who  make  use  of  gear- 
tooth  transmission  where  comparatively  high  speeds  and 
heavy  loads  are  necessary.  It  has  been  found  that  unless 
specially  designed  bearings  and  adequately  stiff  shafts 
are  used,  gear  troubles  are  common.  Undoubtedly,  in 
many  designs  of  motor  car  gear-boxes  the  troubles  ex- 
perienced are  due  largely  to  lack  of  rigidity.  The  box 
itself  is  often  shaved  down  to  the  smallest  dimensions. 
In  nearly  all  cars  it  is  made  of  aluminum,  a  metal  easily 
twisted,  deflected,  expanded  or  contracted.  It  is  also 
well  known  that  aluminum  has  little  elasticity  and  easily 
"sets"  in  almost  any  position  into  which  it  may  be 
forced.  Further,  it  has  little  stability  and  often  changes 
shape  to  a  degree  that  is  enough  to  throw  bearings  out 
of  line.  It  is  doubtful  if  there  is  a  motor  car  gear-box 
made  with  a  casing  which  has  the  full  theoretical  rigid- 
ity called  for  by  the  loads  passing  through  it. 

Size  of  Shafts 

It  is  really  astonishing  (especially  in  some  of  the  so- 
called  "light  cars")  to  note  the  design  of  the  gear-box 
shafts.  Even  in  some  of  the  larger  cars  the  tendency 
is  to  employ  shafts  of  too  small  a  section.  The  designer 
is  influenced  too  much  by  the  desire  to  reduce  weight. 
Shafts  certainly  must  be  large  enough  so  that  they  will 
not  spring  under  load.  Repeated  experience  shows  that 
boxes  with  rigid  shafts  are  quieter  than  those  with  small 
shafts,  with  gear  teeth  of  the  same  quality  in  each  case. 

Design  of  Shaft  Bearings 

The  desire  to  reduce  weight  and  retain  simplicity  has 
been  carried  to  the  extreme  in  nearly  all  gear-boxes. 
This  remark  applied  especially  to  one  feature  of  design — 
that  is,  the  position  and  number  of  the  shaft  bearings. 
Theoretically,  bearings  should  be  so  located  as  to  support 
the  shafts  directly  against  the  gears  taking  the  load. 
In  practice,  with  but  rare  exceptions,  gears  taking  the 
heaviest  loads  are  in  the  middle  of  the  shafts  and  as 
far  removed  from  the  bearings  as  they  can  be.    Unless 

♦Condensed  from  a  paper  read  before  the  Institution  of  Automobile 

Engineers. 


the  shafts  are  of  large  diameter  and  the  box  castings 
rigid,  bad  running  is  easily  explainable.  The  alternative 
to  central  bearings  is  a  design  in  which  the  shafts  are 
as  short  as  possible  and  of  as  large  diameter  as  they  can 
be,  and  run  in  a  rigid  casing. 

Ball  and  roller  bearings  have  been  the  subject  of 
much  research  and  study  on  the  part  of  makers.  They 
can  easily  be  selected  with  proper  load  capacity.  Roller 
bearings  have  much  to  commend  them.  They  are  not 
easily  deflected  by  end  thrust  if  shafts  are  properly 
mounted,  but  adequate  end-thrust  bearings  should  be 
provided.  There  is  no  reason  why  properly  proportioned 
plain  bearings  should  not  be  satisfactory,  provided  that 
the  material  is  carefully  selected  with  good  wearing 
qualities,  such  as  steel  shafts  running  in  bronze  bushes. 
The  designer,  too,  must  foresee  possible  renewals,  and 
give  special  attention  to  lubrication.  The  tendency  to 
make  the  pilot  bearing  of  the  main  shaft  run  in  a  bronze 
bush  in  the  constant-mesh  pinion  shaft  is  correct. 
Makers  of  ball  bearings  advocate  a  more  extensive  use 
of  ball-thrust  bearings,  and  they  give  sound  advice  in 
respect  to  mounting  their  bearings  in  the  casing,  so  that 
they  will  run  with  no  chance  of  distortion  or  undesirable 
end  pressures. 

Reverse  Gears 

There  seems  to  be  no  good  reason  for  mounting  reverse 
gears  of  the  ordinary  design  on  ball  bearings,  since 
proper  plain  bearings  meet  every  requirement.  They 
are  also  probably  cheaper  than  ball  bearings,  as  no 
specially  close  work  is  called  for  in  making  or  assembling 
reverse  gearing.  In  some  gear-boxes  reverse  gears  run 
in  constant  mesh.  If  quiet  running  is  desired,  such 
gears  must  have  the  same  accuracy  of  tooth,  finish  and 
mounting  as  the  so-called  constant-mesh  gears. 

Forms  of  Shafts 

In  respect  to  splined  shafts,  there  are  now  compara- 
tively few  who  adhere  to  the  practice  of  seating  gears 
on  the  tops  of  the  keys.  The  development  of  special 
hole-gjinding  machines  in  which  the  holes  in  gears  can 
be  finished  at  a  comparatively  low  cost,  and  within  fin« 
limits,  has  helped  to  establish  the  practice,  now  common, 
of  mounting  the  gears  on  the  cylindrical  surface  between 
the  keys  of  the  splined  shaft.  Good  practice  should  leave 
a  considerable  space  between  the  top  of  the  keys  and  the 
bottom  of  the  splines  in  the  gears;  hence  only  rough 
machining  is  necessary  on  the  tops  of  the  shaft  keys. 
The  bottom  cylindrical  surfaces  and  the  sides  of  the  keys 
of  splined  shafts  are  now  so  accurately  machined  that 
gears  can  be  made  to  run  just  as  truly  on  a  four-  or  six- 
splined  shaft  as  if  they  were  mounted  on  accurately 
ground  plain  cylindrical  shafts. 

The  assembling  of  the  sliding  gears  on  the  main  shaft 
should  be  done  with  no  fitting  work  whatever.     Splined 
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lay-shafts  are  also  so  accurately  machined  that  fixed 
gears  can  be  assembled  on  them  with  a  light  push  fit 
with  no  fitting  or  hand  work.  When  the  proper  order  of 
machine  operations  is  followed  and  correct  limits  are 
adhered  to,  the  assembling  of  gears  or  splwied  shafts 
should  be  an  unskilled  operation.  A  suggested  order  of 
operations  is  given  under  the  description  of  the  process 
of  gear-tooth  grinding. 

Extreme  accuracy  in  finish-machining  splined  shafts 
has  been  a  necessary  accompaniment  to  accurate  gear- 
tooth  finishing,  as  a  gear  with  accurate  tooth  surfaces 
will  not  run  quietly  unless  it  runs  truly.  When  a  gear  is 
mounted  on  the  top  of  splines  it  is  extremely  difficult  to 
finish  the  bottom  of  gear  key-ways  to  a  degree  of  accu- 
racy that  will  insure  true  running.  When  the  gear  is 
mounted  on  the  cylindrical  bottoms  of  a  splined  shaft, 
every  mechanical  operation  necessary  to  true  running 
can  be  done  at  a  comparatively  low  cost,  with  no  hand 
work  and  low  assembling  costs. 

Every  possible  precaution  should  be  taken  to  fix  de- 
tails of  design  so  as  to  reduce  possible  errors  of  work- 
manship to  the  minimum.  Following  this  principle, 
it  would  seem  that  a  four-splined  shaft  is  the  best  form. 
In  the  main  shaft  with  four  splines,  the  circular  portions 
between  the  keys  give  large  wearing  surfaces  for  the 
sliding  gears,  and  the  keys  have  ample  driving  strength 
for  the  heaviest  loads.  In  the  lay-shaft  the  surfaces 
give  a  good  seating  for  the  fixed  gears. 

Tool  equipment  (especially  the  expensive  broaches) 
is  simplified  if  both  lay-shaft  and  main  shaft  have  the 
same  diameter  and  keys.  Cheap  production  costs  are 
easier  to  maintain  if  the  broaches  are  finished  with  small 
indexing  errors  and  the  widths  of  the  broach  splines 
are  kept  within  small  limits.  As  before  mentioned, 
splined  shafts  should  be  of  as  large  diameter  as  possible 
to  assist  rigidity.  The  square  shaft  is  now  employed 
by  very  few  makers  on  account  of  the  difficulties  of 
mounting  a  gear  accurately  on  such  a  shaft. 

Design  of  Gears 

The  requirements  in  the  design  of  gears  are  pretty 
nearly  the  same  for  both  sliding  and  fixed  gears.  The 
length  of  the  hub  of  the  sliding  gear  is  often  on  the 
small  side.  The  length  of  the  bearing  surface  should 
not  be  much  less  than  the  radius  of  the  gear.  These 
gears  should  slide  freely,  and  have  sufficient  bearing 
on  the  shaft  so  that  the  teeth  will  always  mesh  in  correct 
alignment.  Fixed  gears  should  seat  accurately  on  the 
lay-shaft  and  be  locked  up  dead  true.  To  prevent  pos- 
sible deflection,  it  is  best  to  provide  for  finishing  the 
ends  of  the  hubs  on  lay-shaft  gears  true  with  the  holes. 
If  this  is  done,  the  gears  on  the  lay-shaft  can  be  mounted 
with  practically  the  same  clearance  as  those  on  the 
main  shaft. 

The  following  observations  on  gears  are  based  on  an 
experience  of  over  eight  years,  devoted  wholly  to  gear- 
tooth  grinding  of  transmission-box  gears,  after  they  are 
hardened.  They  are  made  with  due  humility,  realizing 
that  the  subject  of  gear-tooth  forms  is  a  big  one,  and 
much  still  has  to  be  learned. 

With  but  very  few  exceptions,  makers  of  gear-boxes 
blame  the  gear-teeth  for  nearly  all  theii  transmission 
troubles.  This  is  largely  due  to  a  lack  of  understanding 
of  the  extreme  accuracy  in  gear-tooth  forms  that  is 
necessary  for  quiet  running,  and  the  natural  corollary 
that  a  badly  mounted  gear  with  perfect  teeth  cannot  run 
with  good  tooth  contact.  Designers  and  producers  do 
not  usually  co-operate  in  taking  every  possible  precau- 
tion that  gears  run  dead  true  under  load.  They  do  not 
realize  that  the  cheapest  box  is  one  in  which  quality 
above  all  should  be  safeguarded  by  good  design,   and 


that  accurate  machine  work  is  the  only  cheap  method 
of  producing  uniform  results.  Gears  carefully  mounted 
running  at  correct  center  distance,  when  quiet  show  con- 
tact over  the  whole  working  surface  and  straight  across 
the  teeth. 

A  20-deg.  pressure  angle  seems  to  meet  general  re- 
quirements. The  pitch  should  not  be  too  fine;  there 
should  be  a  sufficient  number  of  teeth  in  all  gears  to 
avoid  undercut  and  interference,  and  the  gear-tooth  sec- 
tion should  be  large  enough  to  carry  its  load.  To  secure 
good  wearing  qualities,  tooth  widths  should  be  ample; 
they  are  usually  too  narrow.  It  seems  easier  to  secure 
good  running  qualities  with  the  full  depth  tooth  rather 
than  with  the  stub  tooth. 

Without  altering  ratios  to  any  appreciable  extent,  the 
variety  of  gears  in  a  box  could  often  be  reduced.  Two 
or  more  could  be  made  with  the  same  number  of  teeth, 
which  would  make  savings  in  machine  setting,  in  tooling 
and  in  inspection. 

The  making  of  so-called  "cluster"  gears — that  is,  two 
or  more  gears  in  one  forging — or  the  making  of  a  gear 
integral  with  a  shaft  are  both  questionable  practice. 
Careful  investigation  will  show  that  economy  and  good 
results  are  in  favor  of  each  gear  being  a  separate  forg- 
ing, as  making  renewals  cheaper  and  producing  less 
scrap.  In  the  case  of  a  gear  integral  with  a  shaft,  costs 
of  material  and  machining  are  increased,  and  good  heat- 
treatment  is  made  diflJicult,  since  the  correct  treatment 
for  the  gear  may  be  quite  different  from  that  required 
for  the  shaft. 

Workmanship 

The  workmanship  necessary  to  produce  a  gear-box  at 
a  low  cost  that  will  run  quietly  and  be  of  uniform  quality 
is  not  commonly  understood.  Too  little  attention  is 
given  to  accurate  machine  operations,  and  too  much  is 
left  for  the  fitter,  the  assembler  and  the  tester,  while 
limits  of  errors  and  clearances  are  not  properly  fixed 
and  inspection  is  not  well  organized.  A  well-designed 
gear-box  should  be  produced  with  practically  no  hand 
work,  and  it  should  be  assembled  by  unskilled  labor. 
Dismantling  and  reassembling,  "running  in"  of  gears 
or  "stoning"  teeth  is  uncalled  for,  and  there  should  be 
no  extraordinary  scrap. 

These  statements  apply  to  all  gear-boxes,  either  the 
low-grade  article  where  quiet  running  is  not  expected 
or  the  high-grade  box  where  quiet,  smooth  running  is 
demanded. 

All  mechanical  operations  on  gear-box  parts  can  be 
carried  out  to  a  limit  of  accuracy  that  should  call  for 
no  corrections  on  the  fitter's  bench.  These  limits,  as 
they  apply  to  boxes  where  good  running  qualities  are 
expected,  will  be  briefly  stated. 

Casings 

In  the  casing  itself  the  bores  for  the  main  and  lay- 
shaft  bearings  should  not  have  an  alignment  error  ex- 
ceeding 0.001  in.  in  12  in.  The  center  distances  should 
not  have  a  variation  exceeding  0.001  in.  Where  ball 
bearings  are  to  be  used,  the  limits  of  error  in  the  sizes 
of  the  holes  should  be  those  laid  down  by  the  makers 
of  the  ball  bearings,  which,  by  the  way,  are  usually  not 
adhered  to.  Scraping  out  bores  should  be  avoided. 
Forcing  and  hammering  in  bearings  easily  produces  dis- 
tortion in  the  soft  metal  housings,  with  all  sorts  of 
unsatisfactory  and  expensive  results,  and  a  variety  of 
noises  that  defy  classification.  It  would  probably  be  well 
to  have  all  casings  inspected  immediately  preceding 
assembling. 

Splined  shafts  should  be  finish-machined  with  no  error 
exceeding  0.001   in.  in   length,  widths   and  indexing  of 
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keys,  or  on  circular  portions.  The  cylindrical  parts  can 
be  easily  ground  to  fit  correctly  in  either  bushes  or  ball 
races.  It  is  hardly  credible,  but  it  is  true,  that  many 
makers  seem  to  have  little  appreciation  of  the  necessity 
for  careful,  accurate  centering  of  splined  shafts.  They 
do  not  seem  to  know  that  accurate  grinding  cannot  be 
done  when  parts  are  revolved  on  inaccurate  centers. 

The  following  limits  for  grinding  the  holes  in  gears 
and  on  the  circular  surfaces  of  splined  shafts  give  satis- 
factory results.  They  can  be  easily  adhered  to,  and 
with  proper  inspection  no  fitting  work  should  be  neces- 
sary between  the  gear  and  the  splined  shafts. 

The  maximum  clearance  between  the  splines  in  the 
gears  and  the  sides  of  the  keys  on  the  shafts  depends 
on  the  accuracy  of  the  broaching,  and  the  accuracy  with 
which  the  holes  in  the  gears  are  ground  in  relation  to 
the  splines.  As  stated,  the  variation  in  size  of  the  keys 
on  shafts  in  length,  thickness  and  indexing  can  be  kept 
within  0.001  in. 

Holes  in  Sliding  Gears  and  for  Main  Shafts  from 
1%  In.  to  2  In.  Diameter 

In. 

Limit  for  hole  grinding 0.001 

From  minus  0.001  in.  to  standard. 
Limit  for  shaft  grinding  on  circular  surfaces 0.001 

From  minus  0.002  in.  to  minus  0.003  in. 
These  limits  give: 

Maximum  clearance  of 0.003 

Minimum  clearance  of 0.001 

Holes   in    Fixed   Gears   and   for  Lay   Shafts   from 
11/^  In.  to  2  In.  Diameter 

In. 

Limit  for  hole  grinding 0.001 

From  minus  0.001  in.  to  standard. 
Limit  for  shaft  grinding  on  circular  surfaces 0.001 

From  minus  0.001  in.  to  minus  0.002  in. 
These  limits  give : 

Maximum  clearance  of 0.002 

Minimum  clearance  of   0.000 

To  avoid  fitting  work,  the  maximum  width  of  the  shaft 
keys  must  be  such  that  there  will  be  no  interference  on 
the  sides  of  the  keys  when  the  splines  in  the  gears  have 
their  maximum  errors.  To  assist  in  keeping  these  errors 
within  workable  limits,  it  is  suggested  that  the  splines 
in  the  gears  be  finished  by  a  short,  specially  made  broach 
to  be  used  for  finishing  only.  This  broach  should  remove 
the  smallest  possible  amount  of  stock,  and  the  pilot 
should  fit  the  finish-ground  hole  in  the  gear.  It  should 
be  finish-ground  after  hardening  to  standard  size,  with 
no  errors  in  indexing  or  lengths  and  widths  of  keys 
exceeding  0.005  in.  This  broach  can,  of  course,  only 
be  used,  as  suggested,  when  the  splines  in  gears  are  left 
soft. 

The  amount  of  play  between  the  keys  on  the  shafts 
and  the  splines  in  gears  can  easily  be  kept  to  less  than 
0.001  in.  on  both  main  and  lay  shafts.  Alignment  of 
holes  in  gears  in  relation  to  splines  can  be  maintained 
if  the  fixture  shown  in  Fig.  1  is  used. 

Gears 

The  following  notes  refer  to  gears  which  have  their 
teeth  finished  after  hardening  or  heat-treating,  and  which 
either  slide  or  are  fixed  on  splined  shafts,  seating  on 
the  bottom  cylindrical  part  of  the  shafts.  The  bottom 
of  the  splines  in  the  gears  should  clear  the  top  of  shaft 
keys  from  0.005  in.  to  0.010  in.  The  top  of  the  shaft  key 
is  only  rough-turned  to  coarse  limits.  The  sides  of  the 
keys  on  the  shafts  are  ground  to  the  degree  of  accuracy 
already  mentioned. 

The  holes  in  the  gears  should  be  ground  true  with 
the  splines,  using  a  fixture  similar  to  the  one  illustrated 
in  Fig.  1,  and  though  no  care  need  be  taken  to  finish  the 
holes  true  with  the  teeth,  the  ends  of  the  hubs  of  the 
gears  should  be  finish-ground  true  with  the  holes.    The 


variation  in  diameter  of  holes  should  not  be  more  than 
0.001  in. 

To  give  good  running  qualities  the  mating  gears  should 
show  a  good  hand-roll  on  fixed  centers,  and  the  teeth 


Fig.    1 

should  show  contact  over  the  full  working  surface  from 
top  to  bottom  of  tooth  and  straight  along  the  full  width. 
As  it  has  been  pretty  well  demonstrated  that  complete 
tooth  contact  is  desirable,  it  naturally  follows  that  the 
teeth  of  gears  should  be  as  nearly  as  possible  of  correct 
theoretical  form — if  an  involute  tooth,  a  pure  involute — - 
and  the  finish  of  the  tooth  surface  should  be  as  smooth 
as  possible.  Indexing  errors  should  not  exist;  they  prob- 
ably do,  however,  to  a  certain  extent  occur  in  all  gears, 
but  unless  so  small  as  to  be  difficult  to  detect,  noisy 
running  will  result. 

Backlash 

The  minimum  backlash  should  be  such  that  the  gears 
when  under  duty  will  run  freely  when  the  box  is  made 
with  the  maximum  allowable  errors  in  all  its  components. 
Properly  mounted  gears  with  correct  tooth  forms  run 
quietly  without  regard  to  backlash  as  long  as  they  can 
run  freely. 

Practicable  working  backlash  limits  can  vary  from  a 
minimum  of  0.006  in.  to  a  maximum  of  0.010  in.  Inspec- 
tion should  be  made  with  mating  gears  mounted  on  close- 
fitting  perfectly  parallel  fixed  studs,  set  at  exact  center 
distances,  with  feelers  inserted  between  the  teeth  which 
are  in  contact. 

Eccentricity  can  be  tolerated  to  a  certain  extent  with- 
out bad  results,  but  should  be  held  to  fine  limits,  say  a 
maximum  of  0.002  in. 

Materials  for  Castings,  Shafts  and  G^ars 

Aluminum  gear-box  castings  have  one  virtue,  they  are 
light  in  weight.  But  with  this  metal  it  is  difficult  to 
secure  two  essentials  to  good  running,  namely,  stability 
and  rigidity.  It  is  a  question  whether  the  gear-box  cas- 
ing of  the  future  will  not  be  made  of  cast  iron,  provided 
that  the  weight  would  not  be  increased  too  much.  Cov- 
ers and  bushings  certainly  will  b?  made  of  aluminum. 
For  gears  a  5  per  cent  nickel  case-hardening  steel  has 
been  found  most  satisfactory.  Gears  made  of  this  steel, 
with  ample  tooth  surfaces  and  properly  heat-treated, 
have  been  run  for  years  in  transmission  boxes  with  no 
sign  of  "pitting"  and  showing  only  the  slightest  wear. 
For  splined  shafts  a  0.15  per  cent  carbon  case-hardening 
steel  meets  the  requirements. 

Future  Developments 

Will  the  gearbox  of  the  more  or  less  standard  pattern 
as  in  the  majority  of  cars,  be  the  gearbox  of  the  future? 
As  at  present  made,  it  will  probably  not  survive  the 
exacting  demands  of  the  motorist,  who  is  now  accustomed 
to  refinements  in  engine  construction,  good  steering  gear 
and  smooth-working  back  axles.  The  author  believes 
that  it  is  possible  to  evolve  a  much  better  box  than  that 
now  commonly  made,  making  use  of  the  principles  that 
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have  been  demonstrated  by  years  of  experience  to  be 
good.  Broadly  speaking,  the  weaknesses  of  the  usual 
gearbox  are  twofold,  the  design  and  the  workmanship. 
The  design  is  one  in  which  stability  and  rigidity  are 
difficult  to  realize,  two  qualities  which  are  indispensable 
to  satisfactory  running. 

The  author  believes  that  experiments  would  demon- 
strate that  in  a  gearbox  of  which  the  case  is  made  of 
aluminum,  success  will  be  difficult.  Probably  a  consider- 
able amount  of  development  work  will  be  necessary 
before  a  casing  will  be  evolved  in  which  accurately 
finished  and  accurately  mounted  gears  will  give  good 
results. 

In  respect  to  workmanship,  it  must  be  admitted  that 
bad  workmanship  is  the  rule  and  not  the  exception. 
This  should  be  corrected  for  several  reasons.  In  the 
first  place,  the  costs  of  production  in  nearly  all  boxes 
would  be  reduced,  as  accurate  machine  work  combined 
with  good  inspection  is  very  often  cheaper  than  hand- 
work. The  quality  of  most  gearboxes  would  be  im- 
proved by  increased  accuracy  in  mechanical  operations. 

How  many  gearbox  makers  know  exactly  what  they 
have  done  to  a  defective  box  which  finally  passes  the 
test?  Gears  distorted  by  heat-treatment  are  "run  in." 
Often  the  teeth  are  "stoned."  Boxes  are  mounted  in 
the  chassis  and  given  a  road  test,  condemned,  dis- 
mounted and  the  gears  perhaps  "stoned"  again  or 
scrapped  and  replaced.  Finally  the  box  passes  test. 
Who  can  say  what  has  been  done  to  cure  the  evils  or 
exactly  what  was  the  original  error?  Scrap  is  made 
and  costs  are  run  up  time  after  time,  and  the  process 
is  repeated,  not  in  every  car  made,  but  in  many,  and 
in  some  cases  many  times  on  one  car. 

Gear  Box  Noises 

Uncertain  costs  are  tolerated  and  quiet  running  on  all 
speeds  is  usually  given  up  as  a  hopeless  task.  The  box 
finally  passes  the  tester  with  no  exact  knowledge  of  what 
the  original  defects  were,  nor  how  they  were  remedied. 

Not  infrequently  a  gearbox  that  is  noisy  in  one  chassis 
runs  fairly  well  or  even  quietly  in  another.  It  seems 
reasonable  to  conclude  from  this  fact  that  defects  in 
other  parts  of  the  car  made  themselves  manifest  in  the 
gearbox.  This  is  undoubtedly  the  fact.  Gearbox  noises 
have  been  stopped  when  an  imperfectly  balanced  engine 
has  been  corrected,  when  couplings  have  been  altered, 
and  when  propeller  shafts  have  been  increased  in  size 
or  more  firmly  supported.  If  boxes  were  uniformly 
produced  with  all  their  components  made  within  correct- 
ly specified  limits,  undoubtedly  defects  in  other  car 
units  which  are  now  often  hidden  in  irregular  gearbox 
workmanship  would  be  more  easily  located. 

Good  design  may  be  defeated  by  bad  workmanship; 
indifferent  design  may  be  moderately  successful  backed 
by  superior  workmanship.  Fully  satisfactory  results 
are  impossible  unless  designer  and  producer  co-operate, 
which  they  rarely  do.  Details  of  design  should  net  be 
settled  without  consulting  those  responsible  for  pro- 
duction. Advice  from  the  prjduction  staff  should  be 
freely  volunteered  to  the  engineering  officials.  Before 
a  satisfactory  box  is  produced  much  development  work 
must  be  done,  though  the  difficulties  to  be  overcome 
are  not  formidable  when  compared  with  those  which 
have  been  mastered  either  in  the  engne  or  the  axle 
drive.  Probably  the  standard  type  of  gearbox  in  its 
broad  principles  is  worth  retaining. 

The  following  are  suggested  as  items  which  should 
receive  special  consideration  in  experimental  or  test 
work,  with  the  object  of  evolving  an  improved  design  of 
gearbox: 

1.  The  selection  of  proper  material  for  gears  and 
shafts,  with  correct  specifications  of  heat-treatment. 


2.  The  design  and  material  of  the  casing  to  be  such  as 
to  give  the  rigidity  and  stability  necessary  to  maintain 
good  running  conditions. 

3.  The  determination  of  dimensions  of  components,  in- 
cluding gear  teeth,  to  meet  full  theoretical  requirements 
of  loads  and  speeds. 

4.  The  correct  specification  of  limits  of  accuracy  of 
machine  operations  on  all  parts. 

5.  A  careful  study  of  the  methods  of  production  of 
parts  so  that  designs  lend  themselves  to  machine  opera- 
tions by  which  low  costs,  accurate  finish  and  correct 
mounting  are  possible. 

6.  The  making  of  power  tests  of  the  box  under  load 
at  all  speeds,  independently  of  chassis  tests. 

7.  Tests  in  the  chassis  on  the  road  to  determine  how 
running  is  affected  by  other  units  or  by  the  method  of 
mounting. 

Gear-Tooth  Requirements 

It  will  probably  interest  those  who  wish  to  give  the 
subject  of  gearbox  development  special  attention,  to 
have  as  much  information  as  possible  respecting  gear- 
tooth  requirements.  It  is  quite  natural  that  there  should 
be  a  wide  divergence  of  opinion  respecting  a  gear-tooth 
specification  for  transmission-box  gears.  Most  motor 
car  gears  are  either  finished  after  heat-treatment  with 
cutters  which  must  necessarily  rapidly  wear  out  of 
truth,  or  they  are  hardened  after  machining  and  either 
"run  in"  or  "stoned."  Each  of  these  processes  results 
in  the  production  of  gears  of  which  the  teeth  are  not  of 
uniform  dimensions.  It  is  difficult  to  form  a  definite 
opinion  of  an  article  in  which  the  most  important  di- 
mensions are  of  an  irregular  nature. 

It  is  not  generally  known  that  gear-tooth  forms  where 
quietness,  high  speed  and  high  duty  are  called  for,  must 
have  errors  much  less  than  those  which  are  usually  al- 
lowed in  the  finest  cylindrical  grinding.  The  errors 
must  be  so  small  that  they  are  pretty  well  impossible  to 
control  commercially  with  any  cutting  tool  except  the 
grinding  wheel,  whether  the  teeth  be  soft  or  hard.  Gear- 
tooth  surfaces,  being  irregular  curves,  are  difficult  to 
measure,  and  the  final  test  is  made  by  running  under 
load  with  theoretically  correct  mounting. 

Gears  which  are  of  known  uniformity  and  quiet  run- 
ning should  p'ass  the  following  inspection : 

1.  Satisfactory  hand-roll  of  mating  gears  at  fixed  cen- 
ter-distances. 

2.  Power  tests  for  noise  at  high  speeds  with  mating 
gears  accurately  mounted  at  fixed  standard  center-dis- 
tances. 

3.  Backlash  so  that  gears  run  freely  without  jamming. 
Backlash  need  not  be  to  fine  limits  when  tooth  forms 
are  correct. 

4.  Eccentricity  must  be  within  fine  limits.  It  should 
not  be  more  than  0.002  in.  in  any  gear  in  the  ordinary 
transmission  box. 

5.  Index  errors  (by  which  is  meant  the  pitch  spacing 
of  the  working  faces)  must  be  such  that  they  cannot 
be  detected  under  ordinary  methods  of  inspection. 

6.  Tooth  shapes  must  be  as  near  standard  as  possible, 
showing  on  hand-roll  or  on  power  test  with  the  mating 
gear  a  bearing  over  the  whole  working  surfaces  of  the 
teeth. 

7.  The  finish  must  be  smooth,  A  roughly  finished 
tooth  is  not  as  quiet  as  a  smooth  one. 

Gears  in  which  the  teeth  meet  the  above  specifications 
should  run  quietly,  though  the  box  in  which  they  are 
mounted  may  be  noisy,  but  if  it  is,  the  symptoms  should 
not  be  mistaken  for  the  disease. 

{To  he  continued) 
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proportions  and  provide  separate  heating  for  unvaporized  parts  of  charge. 

By  N.  Julien  Thompson 


WITHIN  the  last  decade  and  particularly  within 
the  last  three  years,  gasoline  has  shown  greater 
proportions  of  high  boiling  point  constituents, 
and  both  the  initial  and  final  boiling  points  have  been 
raised.  To  assist  in  vaporization  two  principal  methods 
have  been  used,  one  consisting  of  heat  application  to 
the  intake-air  supply,  and  the  other  involving  the  use 
of  an  exhaust  heated  surface  or  "hot  spot"  so  arranged 
that  the  wet  mixture  from  the  carbureter  will  impinge 
on  the  hot  surface. 

As  ordinarily  applied  neither  method  gives  completely 
satisfactory  results.  The  principal  disadvantage  of 
heating  the  intake-air  to  the  point  required  to  give  a 
"dry"  mixture  is  the  unfavorable  effect  upon  volumetric 
efficiency  and  engine  power.  Unless  thorough  vaporiza- 
tion is  secured,  we  cannot  employ  mixtures  as  lean  as 
desired  and  still  obtain  good  performance  on  account  of 
the  fact  that  it  is  very  difficult,  if  not  impossible,  to  de- 
sign an  inlet  manifold  for  engines  having  four  or  more 
cylinders  which  will  give  perfect  distribution  in  the 
case  of  wet  mixtures.  If  we  try  to  use  such  a  wet  mix- 
ture we  find  that  one  or  more  cylinders  will  give  evi- 
dence of  "popping  back"  on  sudden  power  demand  while 
the  others  may  fire  quite  regularly. 

According  to  tests  by  Kegerreis*  on  a  Knight  engine 
at  half  load  and  1000  r.p.m.  in  the  case  of  a  mixture  pro- 
ducing a  good  compromise  between  power  and  economy, 
namely,  0.07  lb.  gasoline  per  lb.  of  dry  air,  an  intake- 
air  temperature  of  about  280  deg.  Fahr.  was  required 
to  give  an  absolutely  dry  mixture,  but  smooth  perform- 
ance could  be  obtained  at  points  above  160  deg.  Fahr.  It 
is  extremely  doubtful,  however,  in  the  case  of  sudden  ac- 
celeration under  load,  that  a  good  cylinder  power  bal- 
ance would  result  at  this  temperature  and  mixture  ratio. 
In  fact,  Kegerreis  advocates  a  warmer  mixture  to  elimi- 
nate oil  dilution,  which  indicates  that  one  cylinder  at 
least  is  receiving  a  mixture  so  wet  that  it  is  not  dried 
by  admixture  with  the  residual  exhaust  gases  from  the 
preceding  cycle. 

According  to  Kegerreis  the  mixture  temperature  cor- 
responding to  an  intake-air  temperature  of  160  deg. 
Fahr.  is  approximately  116  deg.  Fahr.  It  seems  to  the 
writer  that  the  latter  is  somewhat  low.  The  method 
used  in  ascertaining  mixture  temperature  is  not  men- 
tioned, but  if  the  measurement  was  made  by  insertion  of 
a  thermometer  in  the  inlet  manifold,  as  was  probably  the 
case,  then  it  is  certain  that  the  thermometer  reading 
would  be  low  because  the  thermometer  bulb  would  be 
wet  in  a  mixture  of  such  low  fuel  ratio  that,  under  con- 
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ditions  of  equilibrium,  a  dry  vapor  would  result  due 
to  the  partial  pressure  of  the  fuel  at  the  existing  mani- 
fold vacuum  and  temperature.  Accordingly,  the  bulb 
must  furnish  a  considerable  portion  of  the  latent  heat 
of  evaporation  of  the  wet  film  which  covers  it.  In  cases 
where  the  mixture  is  dry  or  practically  so,  measurement 
by  ordinary  thermometer  should  be  quite  satisfactory. 

In  some  ways  the  hot  spot  of  the  ordinary  type  is  a 
less  desirable  expedient  than  the  heated  air-intake.  It 
is  easy  to  regulate  the  air  temperature  by  thermostat 
and  hot-air  stove,  but  close  control  of  the  hot  spot  tem- 
perature with  relation  to  the  demand  is  practically  im- 
possible. Moreover,  a  temperature  cannot  be  used  high 
enough  to  secure  thorough  vaporization  at  all  times  with- 
out producing  an  unduly  large  temperature  rise  in  the 
fuel-air  mixture  as  a  whole  or  without  danger  of  ignition 
in  the  manifold  which  occurs  at  temperatures  approxi- 
mating 550  deg.  Fahr.  for  present  low-test  gasolines. 

As  an  atomizing  or  fuel  pulverizing  device  the  car- 
bureter nozzle  increases  in  efficiency  as  does  any  other 
nozzle  with  the  velocity  of  the  liquid  passing  through  it. 
The  liquid  velocity  and,  therefore,  the  fuel  pulveriza- 
tion, other  things  being  equal,  increases  according  to 
the  suction  applied  to  the  nozzle,  or  according  to  throttle 
opening  and  engine  speed.  The  greatest  amount  of  heat 
from  the  exhaust  is  available  at  high  speed  under  full 
load,  or  at  a  time  when  it  is  needed  the  least.  To  offset 
this  there  are,  however,  two  favorable  factors:  The 
lower  vapor  velocity  at  low  engine  speeds,  which  allows 
more  time  for  vaporization  to  take  place,  and,  ander 
light  loads  with  a  throttled  engine,  the  increased  mani- 
fold vacuum,  the  effect  of  which  is  virtually  equivalent 
to  an  increased  fuel  volatility. 

It  is  helpful  to  cut  do\\Ti  or  increase  the  supply  of 
exhaust  heat  to  the  hot  spot  by  means  of  a  valve,  the 
position  of  which  is  changed  with  speed  or  throttle  open- 
ing or  both,  and  engines  have  been  designed  embody- 
ing these  features.  However,  the  present-day  car  user 
demands  flexibility  above  all  things,  and,  since  he  gets 
it,  speed  and  load  are  so  quickly  changed  under  driving 
conditions  that  the  temperature  of  the  hot  spot  must  show 
considerable  lag  behind  the  exhaust  heat  valve  varia- 
tions. Accordingly  it  is  desirable  to  make  the  hot  spot 
of  good  conducting  metal  and  as  thin  as  is  allowable. 
A  disturbing  factor  is  the  formation  of  sooty  carbon  on 
the  exhaust  side  of  the  surface,  thus  decreasing  the 
thermal  conductivity  and  hence  the  efficacy  of  the  de- 
vice. Carbon  in  the  exhaust  system  is  proof  that  com- 
bustion has  not  been  completed  in  the  cylinders. 

While  pointing  out  the  limitations  of  the  two  methods 
of  vaporization,  the  writer  certainly  does  not  wish  to 
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give  the  impression  that  they  are  to  be  condemned.  On 
the  other  hand,  operation  without  these  features  would 
have  been  impossible  on  recent  commercial  gasolines. 
Still,  we  must  look  for  a  decrease  in  the  supply  of  motor 
gasoline  or  a  lowering  of  its  grade,  and  in  the  latter  case, 
which  is  the  more  likely  in  the  near  future,  it  will  become 
more  and  more  difficult  to  obtain  good  economy  and  sat- 
isfactory engine  performance  without  marked  decreases 
in  power  output. 

Realizing  the  failure  of  the  hot  spot  and  heated  air- 
intake  methods  to  fully  cope  with  the  vaporization  prob- 
lem, the  writer,  due  to  intense  personal  interest,  but  not 
on  account  of  any  connection  with  the  automotive  in- 
dustry, studied  the  various  factors  involved  in  the  use 
of  low  grade  gasoline  and  kerosene.  This  study  and  the 
conclusions  drawn  therefrom  have  since  been  substan- 
tiated by  the  invaluable  work  of  Wilson  and  Barnard.^ 

It  is  desired  to  thoroughly  vaporize  the  fuel  after  leav- 
ing the  carbureter  mixed  with  the  requisite  proportion  of 
air,  the  whole  assuming  a  temperature  at  which  mani- 
fold condensation  cannot  occur.  Using  the  figures  given 
by  Wilson  and  Barnard  for  a  typical  gasoline  of  spec, 
gravity  0.743  (60  deg.  Baume)  and  having  a  distilla- 
tion range  from  140  deg.  Fahr.  to  412  deg.  Fahr.,  it  is 
found  that  once  vaporization  is  secured  no  condensation 
can  take  place  at  temperatures  in  excess  of  the  follow- 
ing: 

15:1  Air  to  Gas 
Ratio,  deg.  Fahr. 

95 
86 
81 
76 
70 


Vacuum, 
lbs.  per  sq.  in. 
0.0 
3.0 
4.5 
6.0 
7.5 


12:1  Air  to  Gas 
Ratio,  deg.  Fahr. 

104 
94 
89 
83 

77 


With  these  figures  and  those  of  Kegerreis  we  are  at 
once  able  to  draw  a  comparison  between  what  might 
be  obtained  and  what  actually  is  obtained  when  air  heat- 
ing is  used  to  effect  vaporization.  At  a  15  to  1  ratio  and 
assuming  a  manifold  vacuum  of  at  least  2  lb.  per  sq. 
inch  (for  the  engine  used  by  Kegerreis)  at  the  prevail- 
ing conditions  of  speed  and  load,  a  temperature  at  90 
deg.  Fahr.  is  required  to  maintain  a  dry  mixture  once 
secured,  but  an  air  supply  at  280  deg.  Fahr.  resulting 
in  a  mixture  at  about  220  deg.  Fahr.  is  necessary  to 
produce  a  true  vapor.  By  calculation  it  is  found  that 
in  the  latter  case  the  weight  is  about  23.5  per  cent  less 
for  a  given  charge  than  in  the  former.  Using  the  wet 
mixture  figure  of  116  deg.  Fahr.,  at  which  it  is  claimed 
smooth  operation  can  be  obtained,  there  is  still  a  de- 
crease in  weight  of  approximately  5  per  cent,  although 
it  is  realized  that  the  temperature  of  a  dry  mixture  can 
be  lowered  to  the  point  where  a  considerable  portion  be- 
comes condensed  and  apparently  smooth  performance  be 
secured  on  account  of  the  very  fine  state  of  division  of 
fuel  particles  so  produced.  The  gasolines  used  by  Keger- 
reis and  by  Wilson  and  Barnard  are  not  the  same,  but 
a  study  of  their  characteristics  as  given  shows  that  for 
the  purposes  of  this  argument  the  difference  is  incon- 
siderable. 

The  following  conclusions  were  reached  with  respect 
to  the  production  of  a  practically  perfect  vapor  from 
gasoline-air  mixtures: 

1 — Raising  the  temperature  of  the  intake-air  on  ac- 
count of  the  low  thermal  conductivity  and  specific 
heat  of  the  latter,  results  in  a  large  decrease  in 
volumetric  efficiency.  The  time  for  heat  inter- 
change is  altogether  too  short,  but  cannot  be  mate- 
rially increased   without   serious   complication. 

2 — The  "hot  spot,"  which  is  also  correct  in  principle, 

♦Journal  of  Industrial  and  Engineering  Chemistry,  Oct.,  1921,  p. 
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SEPARATE  CUTOUT 
Fig.l 


Two  suggested   forms  of  vaporizers 

is  subject  to  certain  practical  limitations,  viz.:  it 
is  impossible  to  closely  control  its  temperature; 
it  is  exceedingly  difficult  at  high  vapor  velocities 
of  wide  variation  to  use  a  hot  area  sufficiently  large 
for  the  purpose  set  forth  without  producing  an  un- 
duly great  increase  in  the  heat  of  the  mixture  over 
the  majority  of  the  operating  range. 

In  spite  of  the  inadequacy  of  the  usual  "hot  spot" 
against  which  the  mixture  is  directed,  it  is  believed  that 
an  exhaust  heated  metal  surface  will  prove  the  most 
satisfactory  considering  the  degree  and  quantity  of  heat 
required.  However,  it  is  recognized  that  if  a  sufficiently 
large  hot  area  is  employed,  provision  must  be  made  to 
vaporize  the  fuel  separately  or  to  protect  the  vapor 
formed  as  a  result  of  carburetion  from  unnecessary  rise 
in  temperature.  Separate  volatilization  of  the  gasoline 
with  subsequent  admixture  with  air  involves  changes  in 
carbureter  design  as  well  as  difficulty  in  starting  the 
engine.  Accordingly,  means  were  studied  by  which  use 
might  be  made  of  all  the  available  heat,  if  necessary, 
and  still  leave  the  carbureted  vapor  in  a  cool  condition. 

From  this  study  it  was  concluded  that  a  satisfactory 
system  must  comprise  the  following  sequence:  Effi- 
cient atomization  of  the  fuel  and  admixture  with  the 
correct  proportion  of  air  by  the  carbureter,  separation 
of  the  remaining  liquid  particles  from  the  vapor  stream, 
directing  these  liquid  particles  against  an  exhaust  heated 
surface  where  they  are  volatilized,  conducting  the  result- 
ing gas  back  to  the  original  vapor  stream,  the  system  be- 
ing so  arranged  that  the  final  aggregate  vapor  mixture 
temperature  produced  will  exceed  as  little  as  possible  the 
temperature  at  which  condensation  takes  place.  Means 
must  be  provided  to  facilitate  starting  with  a  cold  en- 
gine. Furthermore,  for  use  to  the  best  advantage,  con- 
trol of  the  mixture  temperature  is  advisable.  This  can 
be  obtained  by  a  thermostat  placed  in  the  final  vapor 
stream  and  operating  a  cold  air  valve  located  between 
the  carbureter  and  an  air-heating  stove. 

Fig.  1  illustrates  a  device  designed  to  act  according 
to  the  scheme  outlined  above.  The  fine  parallel  lines 
represent  a  nest  of  thin  metal  plates  or  vanes.  The 
liquid  particles  are  thrown  on  to  these  and  conducted 
to  the  heating  surface.  The  plates  are  sufficiently  close 
together  so  that  the  original  vapor  is  protected  from 
the  heat,  but  still  not  close  enough  to  induce  capillary 
action.  To  provide  for  quick  starting  with  a  cold  en- 
gine, the  valve  or  "separator  cutout"  is  designed  to  be 
raised  by  dash  control  to  a  vertical  position,  allowing 
liquid  fuel  to  pass  the  separator  plates.  This  device 
might  be  used  with  fuels  of  lower  volatility  than  present- 
day  gasoline,  maintaining  a  very  hot  exhaust-heated 
surface. 

In  Fig.  2  is  depicted  a  vaporizer  which  is  probably 
more  suitable  for  use  in  connection  with  existing  motor 
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fuels.  Since  the  hot  surface  is  closer  to  the  mixture 
conduit,  quick  response  will  be  made  to  changing  throttle 
conditions.  Moreover,  the  mixture  is  deflected  more 
gradually  from  a  rectilinear  path,  thus  depositing  the 
liquid  particles  over  a  large  proportion  of  the  heating 
surface.  This  device  does  not  permit  as  easy  starting 
from  a  cold  motor  as  may  be  desired.  Hov^^ever,  this  diffi- 
culty is  easily  overcome  in  many  ways,  e.g.,  by  a  by-pass 
conduit  provided  with  a  suitable  valve,  independent 
cylinder  priming,  or  an  electric  resistance  heating  coil 
in  the  path  of  the  mixture  as  it  leaves  the  carbureter. 
It  is  possible  to  design  a  great  number  of  devices 


which  on  casual  inspection  are  not  all  similar,  but  which 
really  may  embody  the  same  principle.  For  example, 
liquid  fuel  may  be  thrown  out  by  a  bend  in  the  conduit, 
by  a  baffle  or  series  of  baffles,  by  centrifugal  force,  and 
so  on;  and  the  vapor  stream  may  be  protected  from  the 
heating  medium  by  vanes,  baffles,  screens  and  by  sepa- 
rated ducts,  channels  or  chambers.  Yet  each  one  to  be 
successful  must  give  efficient  separation  of  the  liquid, 
good  protection  of  original  vapor  from  excessive  heat 
rise  and  effective  and  quick  vaporization  of  liquid  fuel 
so  as  to  respond  almost  instantly  to  changing  throttle 
opening. 


Electric  Standards  Being  Formulated 


THE  Lighting  Division  of  the  Society  of  Automotive 
Engineers  Standards  Committee  is  considering  a 
proposal  that  the  tolerances  for  the  diameters  of  the  stand- 
ard bases  and  sockets  for  headlamp  bulbs  should  be  re- 
duced, as  it  is  stated  that  they  are  wider  than  necessary 
and  permit  sufficient  play  to  cause  considerable  variation 
in  the  position  of  the  filament  and  consequently  the  illu- 
mination characteristics  of  the  lamps.  It  is  felt  that  al- 
though narrower  limits  are  not  essential,  they  would  im- 
prove the  specifications  and  not  introduce  undue  restric- 
tion on  manufacturers  of  the  parts. 

Breaker  Contacts 

At  a  recent  meeting  of  the  Electrical  Equipment  Divi- 
sion it  was  decided  to  consider  the  standardization  of  the 
hexagon  stock  used  in  making  timer-distributor  contact 
breakers.  It  was  stated  that  there  is  considerable  varia- 
tion in  the  size  of  stock  for  mounting  the  breaker  points, 
necessitating  a  number  of  sizes  of  wrench  for  adjusting 
this  part  on  the  several  types  of  ignition  apparatus. 

It  was  suggested  that  %-in.  hexagon  stock  be  considered 
for  adoption  as  standard,  and  that  if  this  is  not  feasible, 
the  standard  should  embody  a  range  of  two  or  possibly 
three  sizes,  such  as  3/16,  14  and  5/16-in.  It  was  argued 
also  that  the  proposed  standard  should  embody  the  height 
of  the  hexagon  and  the  size  and  length  of  the  thread.  In- 
formation on  present  practice  is  to  be  obtained  for  con- 
sideration at  the  next  meeting  of  the  Division. 

It  was  reported  that  a  thorough  investigation  of  the 
patent  situation  in  connection  with  spark  plug  hoods  had 
been  made  and  that  it  was  claimed  that  a  number  of  pat- 
ents in  the  aggregate  cover  any  practical  form  of  con- 
struction. It  was  therefore  decided  to  discontinue  con- 
sideration of  the  standardization  of  spark  plug  hoods. 

Storage  Batteries 

It  has  been  felt  that  the  Standards  Committee  could  be 
of  service  to  the  storage  battery  and  associated  industries 
in  connection  with  the  recent  development  of  a  molded  hard 
rubber  storage  battery  container.  As  the  molds  and 
equipment  for  making  these  containers  are  very  expensive, 
it  seems  that  the  logical  procedure  for  the  battery,  auto- 
mobile and  hard  rubber  manufacturers  is  to  get  together 
and  adopt  standards  relating  to  the  rubber  container,  be- 
fore too  much  money  shall  have  been  spent  on  mold  and 
machine  equipment. 

A  further  object  of  the  standardization  proposed  would 
be  perhaps  to  guide  the  automobile  builders  in  adapting 
their  battery  compartments  to  this  more  compact  type  of 
battery,  so  that  they  and  their  customers  will  not  be 
handicapped  in  the  way  they  have  been  handicapped  in  the 
past  When  an  automobile  was  put  out  with  a  battery  com- 
partment of  such  dimensions  as  to  preclude  the  use,  for 
either  original  equipment  or  renewal,  of  any  but  one  spe- 
cial make  and  type  of  battery. 


Another  point  is  the  need  of  a  name  to  distinguish  the 
single  compartment  container  from  the  present  case  and 
jar.  It  is  stated  that  the  word  "container"  is  not  desirable 
on  account  of  its  similarity  to  the  word  "retainer"  and 
because  it  has  been  used  in  a  general  sense  already.  The 
words  "case,"  "box,"  "tray"  and  "jar"  are  already  used 
as  names  of  battery  parts. 

It  was  decided  to  take  up  the  standardization  of  magnet 
wire  for  automotive  apparatus,  including  both  fabric  and 
enamel  insulation  types. 

Electrical  Equipment  Nomenclature 

The  use  of  the  term  "timer-distributor"  was  thoroughly 
discussed  at  the  Standards  Committee  Meeting  held  on 
May  24,  1921,  and  several  negative  votes  were  cast  against 
the  adoption  of  the  term  by  members  of  the  Society  in 
the  July,  1921,  Society  Letter  Ballot  on  the  adoption  of 
standards.  The  comments  submitted  were  discussed  at  the 
meeting  of  the  Electrical  Equipment  Division  and  the 
opinion  was  expressed  that  "timer-distributor"  is  the  most 
suitable  term  and  should  be  retained.  Chairman  Libby 
stated  that  he  had  noticed  that  the  term  is  used  in  the 
majority  of  cases  in  technical  references  and  in  about  80 
per  cent  of  the  patent  investigations  that  he  has  conducted, 
and  that  these  sources  indicate  that  the  term  is  of  long 
standing.  It  was  therefore  decided  to  recommend  no 
change  in  the  present  nomenclature. 

Generator  Mountings 

T.  L.  Lee,  chairman  of  the  Generator  and  Starting 
Motor  Subdivision,  reported  that,  after  studying  the  sug- 
gestion to  omit  the  dimensions  for  the  pilot  specified  in  the 
present  standard  for  generator  flange  mountings,  he  did 
not  consider  it  advisable  to  do  so.  The  discussion  indi- 
cated that  although  one  large  manufacturer  of  electrical 
equipment,  which  suggested  omitting  the  pilot  dimensions, 
does  not  use  pilots  on  its  equipment,  a  large  number 
of  other  manufacturers  do.  The  advantage  of  retaining 
the  pilot  was  pointed  out  and  the  statement  that  when  a 
customer  orders  equipment  on  which  no  pilot  is  desired, 
it  is  easy  to  machine  off  the  pilot. 

A  suggestion  in  reference  to  lengthening  the  threaded- 
end  of  the  shaft  of  the  generator  bracket  molding  was  dis- 
cussed at  length  and  the  decision  reached  that  a  change  is 
not  desirable  owing  to  the  limited  space  provided  for  the 
couplings,  particularly  in  present  engine  designs. 

The  Subdivision  was  assigned  the  work  of  standardizing 
a  strap  mounting  for  generators.  This  had  been  sug- 
gested by  an  automobile  builder,  it  being  stated  that  a 
standard  should  specify  a  generator  barrel  diameter  of  a 
sufficient  distance  along  the  barrel  to  give  a  stable  mount- 
ing, with  tolerances  of  possibly  plus  or  minus  0.002  in. 
applying  to  the  diameter.  It  was  also  said  that  a  stand- 
ard should  establish  certain  limits  for  the  concentricity 
between  finished  part  of  barrel  and  the  armature  shaft. 
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A  New  Crankshaft  Balancing  Machine 

Obviates  the  need  for  a  preliminary  static  balance  and  permits  of  quickly 
determining  the  magnitudes  and  proper  angular  positions  of  correcting 
moments  required  to  insure  accurate  dynamic  balance. 

By  P.  M.  Heldt 


IN  balancing  crankshafts  and  similar  revolving  parts 
by  the  methods  in  common  use  so  far,  a  static  balance 
is  first  obtained  by  placing  the  part  on  balancing  ways 
and  removing  weight  from  the  heavy  side  until  it  will 
remain  in  any  position  in  which  it  is  placed.  After  this 
static  balance  has  been  obtained  there  usually  remains  an 
unbalanced  couple,  that  is,  the  part  is  heavy  on  one  side 
at  one  end  and  on  the  opposite  side  at  the  other  end. 
The  axial  plane  and  magnitude  of  the  couple  are  then 
determined  by  means  of  a  rotating  balance  machine.  This 
couple  is  eliminated  by  adding  or  removing  weight  in  two 
transverse  planes,  usually  at  or  near  the  ends  of  the  revolv- 
ing part.  The  static  balance  could  also  have  been  obtained 
by  removing  weight  in  one  or  the  other  of  these  transverse 
planes,  and,  therefore,  the  two  operations  of  statically  and 
dynamically  balancing  a  crankshaft  or  other  revolving 
part  can  be  combined  in  a  single  operation. 

A  balancing  machine  which  permits  of  doing  away  with 
the  necessity  for  a  preliminary  static  balancing  has  been 
developed  by  the  Precision  Balancing  Machine  Co.  The 
machine  was  invented  by  Dr.  B.  L.  Newkirk,  formerly  of 
the  Engineering  Department  of  the  University  of  Minne- 
sota, and  was  experimentally  developed  by  F.  McDonough, 
president,  and  Amos  F.  Moyer,  chief  engineer,  of  the  Pre- 
cision Balancing  Machine  Co.  As  shown  by  the  illustra- 
tions herewith,  it  consists  of  a  bed  on  which  is  supported, 
by  means  of  two  thin  vertical  spring  steel  blades,  a  tubular 
framework  upon  which  the  body  to  be  balanced  can  be 


supported  and  revolved.  The  framework  is  steadied  by  a 
horizontal  cantilever  spring  with  a  scroll  at  its  end. 

The  stiffness  of  this  spring  can  be  changed  by  varying 
its  effective  length,  and  there  is  also  a  micrometer  adjust- 
ment between  the  scroll  spring  and  the  outer  end  of  the 
tubular  frame.  It  will  be  noted  that  one  end  of  the  crank- 
shaft is  located  directly  over  the  "knife  edge"  bearing 
support  of  the  frame,  so  any  vibration  induced  in  the 
frame  is  due  to  the  unbalance  at  the  opposite  end. 

A  special  type  of  headstock  is  carried  by  the  frame,  as 
are  adjustable  rollers  for  supporting  the  parts  to  be  bal- 
anced. If  an  unbalanced  part  is  placed  on  the  machine 
and  is  then  rotated,  it  will  set  the  freely  mounted  frame 
in  vibration.  This  frame  with  any  particular  part  has  a 
natural  period  of  vibration,  and  if  the  part  is  rotated  at 
such  a  speed  that  the  speed  of  rotation  corresponds  to  the 
natural  period  of  the  frame  with  work,  even  a  slight  degree 
of  unbalance  will  cause  a  comparatively  heavy  vibration. 
This  speed  is  referred  to  as  the  critical  speed.  The 
method  of  operating  the  machine  is  as  follows: 

Operation  of  Machine 

The  crankshaft  or  other  part  to  be  balanced  is  placed 
upon  the  supporting  rollers  and  lightly  clamped  in  a  chuck 
on  the  face  plate.  Coupled  to  the  work  are  the  revolving 
parts  of  the  headstock,  which  are  perfectly  balanced.  To 
take  a  reading,  the  system  is  set  in  rotation  at  a  speed 
slightly  above  the  natural  period  or  critical  speed  of  the 


Fig.    1 — (Above) — General    view   of    Precision    balancing    machine.     Fig. 
2 — (On    Right) — Instrument   column   with   slide    rule   for   quickly    deter- 
mining  angular  position    of  unbalanced   moment  from    negative   magni- 
tudes  of   first    and    second    indications   of   dial    indicator 
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frame  and  allowed  to  slow  down  by  the  slight  friction  of 
the  ball  bearings.  As  the  critical  speed  of  the  frame  is 
passed  through,  there  will  occur  a  maximum  oscillation 
which  is  directly  proportional  to  the  unbalanced  moment 
of  the  overhanging  end  of  the  part.  The  maximum  ampli- 
tude of  vibration  is  read  off  on  a  dial  mounted  on  a  stand- 
ard or  instrument  column,  to  which  connection  is  made 
from  the  vibrating  frame  by  a  steel  rod  or  wire.  It  may 
be  pointed  out  here  that,  except  when  making  tests,  the 
frame  is  held  from  vibrating  by  means  of  a  taper  plug  on 
this  standard,  which  enters  a  corresponding  hole  in  the 
frame.  It  has  been  found  that  the  best  results  are  ob- 
tained with  a  critical  speed  of  100-110  r.p.m.  and  the  can- 
tilever spring  is  adjusted  to  give  this  critical  speed.  It 
is  quite  possible  to  impart  to  the  revolving  system  a  speed 
somewhat  higher  than  this  by  spinning  it  by  hand,  but  if 
desired,  the  headstock  can  be  revolved  by  a  small  electric 
motor. 

Magnitude  of  Unbalanced  Moment 

From  the  maximum  amplitude  of  vibration  as  read  off 
from  the  indicator  and  a  calibration  factor  separately  de- 
termined, the  unbalanced  moment  in  ounce-inches  can  be 
directly  ascertained.  A  corrective  moment  is  then  applied 
to  the  rotating  system  in  the  form  of  a  sliding  weight  on 
the  headstock,  which  is  moved  out  radially  from  the  axis 
and  clamped  in  position  at  such  a  distance  from  the  axis 
as  to  give  the  necessary  moment. 

To  obtain  the  angular  position  at  which  this  correction 
is  required,  the  correcting  moment  is  arbitrarily  applied 
on  the  headstock  at  an  assumed  angle,  and  the  system  is 
again  speeded  up  and  allowed  to  slow  down  through  the 
critical  speed  as  before.  The  maximum  amplitude  this 
time  will  differ  from  that  obtained  the  first  time,  the  ratio 
of  the  two  readings  being  dependent  upon  the  angle  be- 
tween the  point  of  arbitrary  application  and  the  point 
required.     The  trigonometric  value  of  this  ratio  is 


i2  =  2cosi/2  (180°— A), 

where  A  is  the  required  angle.  This  function  plotted  on 
a  polar  diagram  is  shown  in  Fig.  3,  which  may  be  used 
for  ascertaining  the  angle  after  obtaining  the  ratio  of  the 
second  amplitude  to  the  first.  A  scale  corresponding  to 
Fig.  3  is  also  built  into  a  special  slide  rule  mounted  on 
the  instrument  column.  Scales  are  also  here  provided  for 
employing  the  calibration  factor  and  taking  ratios,  so  that 
the  operator  is  relieved  of  all  computation.  The  angle  as- 
certained is  set  off  on  the  headstock  dial  and  the  results 
are  checked  by  another  run. 

After  the  magnitude  of  the  unbalanced  moment  and 
its  angular  position  have  been  determined  for  one  end  of 
the  revolving  part,  the  latter  is  turned  end  for  end  on 
the  roller  supports  and  a  fresh  determination  is  made. 

Limits  of  Precision 

For  revolving  bodies  18  in.  or  more  in  length  a  limit 
of  error  of  0.2  oz.-in.  is  guaranteed,  as  regards  both  static 
and  dynamic  balance.  In  the  case  of  short  bodies,  such  as 
flywheels,  the  limiting  error  on  static  balance  is  the  same, 
while  that  on  dynamic  balance  is  1  oz.-in.  The  degree  of 
accuracy  represented  by  these  figures  is  said  to  materially 
exceed  commercal  requirements.  How  sensitive  the  ma- 
chine is  is  shown  by  the  fact  that  although  the  vibrating 
frame  with  work  weighs  upward  of  500  lbs.,  it  can  be  set 
to  vibrating  perceptibly  by  simply  blowing  against  the 
free  end  with  the  breath.  To  minimize  the  friction,  the 
revolving  parts  are  carried  on  ball  bearings. 

Parts  up  to  750  lb.  in  weight  can  be  handled  in  the 
machine,  and  it  is  figured  that  the  limit  of  error  in  the 
results  obtainable  would  be  sufficiently  low  for  all  parts 
weighing  not  less  than  15  lb.,  so  this  constitutes  the  lower 


Fig.   3 — Effect   of  the   application   of    the   so-called   cor- 
recting   moment  according  to  its  angular  position   rela- 
tive to  the  unbalanced  moment 

limit  of  the  machine's  capacity.  The  machine  is  univer- 
sally adjustable  for  any  size  of  work  up  to  24  in.  swing 
and  32  in.  between  bearings. 

As  regards  the  time  required  to  balance  a  part,  deter- 
minations are  made  at  the  rate  of  ten  to  fifteen  per  hour, 
depending  on  the  accuracy  of  the  result  desired.  Marks 
placed  on  the  work  direct  the  operation  of  drilling  which 
may  be  done  at  any  time  later,  and  should  not  require  re- 
checking  of  the  result. 

The  machine  here  illustrated  was  described  and  demon- 
strated at  the  S.A.E.  tractor  meeting  in  Minneapolis  re- 
cently. After  outlining  the  principles  underlying  the 
construction  and  operation  of  the  machine,  Mr.  Mover  took 
occasion  to  correct  a  misconception  regarding  the  general 
subject  of  balance.  This  is  the  idea  that  a  body  may  be 
in  balance  at  one  speed  and  out  of  balance  at  another. 
This  conception  has  arisen  from  the  evidence  that  objection- 
able vibration  may  occur  at  one  speed,  but  not  at  some 
other  speed.  In  such  instances  the  speed  of  objectionable 
vibration  is  only  a  "critical  speed,"  or  a  speed  where  the 
elastic  period  of  the  supporting  means  is  in  synchronism 
with  the  speed  of  rotation.  At  other  speeds  the  unbalance 
producing  vibratory  forces  is  still  effective,  but  does  not 
meet  with  a  periodic  elastic  response.  In  other  instances, 
vibratory  forces  may  be  absorbed  by  the  structure  up  to  a 
certain  limit,  and  when  this  is  exceeded  as  the  result  of 
an  increase  in  speed,  violent  knocking  or  rattling  may 
result. 


AN  investigation  regarding  the  preparation  and  uses 
of  metallic  zirconium  and  its  salts  has  been  con- 
ducted by  the  Bureau  of  Mines  and  the  results  have  re- 
cently been  made  public. 

Coherent  white  zirconium  metal,  on  account  of  its 
acid-resisting  properties,  has  been  suggested  as  a  sub- 
stitute for  platinum  in  certain  cases.  Crucibles  pre- 
pared from  zirconium  oxide  were  proved  in  the  experi- 
ments of  the  Bureau  of  Mines  to  be  superior  for  high 
temperature  work  to  any  crucibles  procured  on  the  mar- 
ket. 

The  results  of  the  investigations  of  the  Bureau  of 
Mines  are  available  in  Bulletin  186,  "Investigations  of 
zirconium  with  especial  reference  to  the  metal  and  ox- 
ide," by  J,  W.  Marden  and  M.  N,  Rich,  which  is  distrib- 
uted by  the  Superintendent  of  Documents,  Washington.' 
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Automobiles  and  the  Asbestos  Industry 

About  one-half  the  total  amount  of  money  expended  for  asbestos  mate- 
rials comes  from  the  automotive  manufacturer  and  car  user.  Use  of  this 
product  plays  an  important  part  in  the  make-up  of  many  cars.  Chemical 
elements  are  important  and  the  different  qualities  mined  deserve  study. 


FROM  time  immemorial  men  have  known  about  as- 
bestos, but  in  the  days  when  it  was  looked  upon 
as  a  great  curiosity  there  was  probably  little 
thought  in  the  minds  of  the  men  of  ancient  times  that 
some  day  it  would  become  a  factor  in  the  industrial  life 
of  .the  world.  Charlemagne,  for  instance,  in  all  his 
wisdom  and  with  all  his  vision,  would  probably  have 
laughed  to  scorn  the  man  who  told  him  that  the  material 
would  some  day  become  an  important  part  of  a  terrify- 
ing machine  that  ran  without  any  visible  power.  Charle- 
magne knew  of  asbestos  as  a  sort  of  plaything  with 
which  to  entertain  guests,  for  he  had  a  table  cloth  made 
from  it  and  seemed  to  enjoy  the  effect  upon  his  visitors 
when  he  threw  it  into  the  fire  to  cleanse  it. 

And  so  on  down  through  the  ages  until  something 
like  a  half  a  century  ago,  asbestos  was  looked  upon  as 
something  which  had  no  real  purpose  in  the  universal 
scheme  of  things. 

About  1870,  however,  it  was  realized  that  commercial 
uses  could  be  made  of  asbestos.  When  that  fact  was 
finally  discovered  new  uses  sprang  up  almost  as  fast  as 
the  material  could  be  mined,  and  40  years  later,  1910, 
hundreds  of  ways  of  using  it  had  developed.  To-day 
asbestos  mining  and  manufacturing  processes  have  be- 
come so  perfected  that  there  are  many  large  mines  all 
over  the  world,  the  largest,  however,  being  in  Canada. 
And  automobile  manufacturers  and  users  spend  about 
one-half  the  total  amount  expended  for  this  material. 

First  Use  As  Brake  Lining 

The  principal,  and  probably  the  first,  use  to  which 
asbestos  was  put  in  the  automobile  was  in  the  brake 
lining.  This  is  far  from  being  the  only  use,  however, 
as  every  manufacturer  knows.  The  idea  of  using  as- 
bestos in  this  connection  was  probably  first  thought  of 
by  a  British  engineer  named  Hutchings  who  conceived 
its  use  in  1896.  The  idea  got  little  further  at  that  time, 
however,  and  until  1905  it  reposed  in  the  British  Patent 
Gazette,  unhonored  and  unsung.  Whether  or  not  C.  W. 
Raymond  of  Worcester,  Mass.,  who  in  1905  was  manu- 
facturing parts  for  automobiles,  ;ame  across  the  idea 
in  the  British  Patent  Gazette  is  not  known.  At  any  rate 
he  wrote  to  a  leading  asbestos  manufacturer  about  that 
time  and  explained  that  he  was  having  trouble  in  mak- 
ing a  suitable  brake  lining  for  automobiles.  He  had 
tried  mohair,  leather  and  various  other  materials,  but 
he  declared  that  under  high  friction  caused  by  weight 
and  speed,  these  materials  would  burn  and  they  were 
not  giving  satisfaction.  The  old-fashioned  "metal-to- 
metal"  brake  had  proven  unsatisfactory,  and  some  sub- 
stitute was  necessary.  He  asked  the  asbestos  manufac- 
turer for  samples  of  his  product  and  his  opinion  as  to 
whether  or  not  the  material  would  prove  satisfactory 
in  that  capacity.  The  samples  were  sent  to  Mr.  Raymond 
and  in  a  short  time  patents  were  taken  out  and  asbestos 
brake  lining,  made  from  a  combination  of  woven  asbes- 
tos and  brass  wire,  began  to  be  pretty  generally  used 


on  motor  cars.  A  recent  estimate  of  the  amount  of  as- 
bestos used  for  this  purpose  alone  placed  the  figure  at 
70,000,000  ft.  a  year.  Of  this  figure  it  was  estimated 
that  15,000,000  ft.  would  be  used  in  new  cars,  and  the 
remaining  55,000,000  ft.  in  the  replacement  market. 

As  time  went  on  new  uses  for  asbestos  in  the  automo- 
bile were  brought  out,  and  in  the  present  highly  devel- 
oped motor  car  there  are  a  dozen  or  more  parts  in  which 
asbestos  may  be  used.  Perhaps  next  to  brake  linings 
asbestos  is  used  more  for  clutch  facings  than  in  any 
other  part  of  the  car.  There  are  two  types  of  clutch 
facings,  one  the  woven  type,  similar  to  the  material  used 
in  brake  linings,  and  endless  rings  are  stamped  from 
layers  of  cloth.  The  other  is  the  moulded  type,  which 
is  made  from  a  board  of  asbestos.  Other  uses  include 
packing  of  woven  asbestos  for  gaskets;  copper  asbestos 
for  manifold,  cylinder  heads,  spark  plug  washers,  etc.; 
wicks  for  exhaust  pipes;  paper  and  board  asbestos 
around  the  exhaust  pipe  for  heat  insulation;  pads  for 
blanketing  the  radiator;  sheets  inside  the  hood  and 
many  other  uses.  Different  manufacturers,  of  course, 
use  the  material  in  different  ways,  and  new  devices, 
some  of  them  novelties,  are  often  placed  upon  the  market. 

Most  of  the  asbestos  in  use  in  the  United  States  is  im- 
ported from  Canada.  True,  there  are  large  deposits  of 
serpentine  rock,  which  contains  the  veins  of  asbestos, 
in  this  country  as  well  as  other  parts  of  the  world,  but 
development  of  the  Canadian  mines  has  thus  far  pro- 
duced the  best  material.  About  75  per  cent  of  the  world's 
supply  comes  from  the  dominion.  One  large  mine  in 
Canada,  in  the  province  of  Quebec,  near  Thetford, 
stretches  over  an  area  of  500  acres,  and  about  100  acres 
are  now  being  worked.  Should  the  remaining  400  acres 
of  this  mine  be  capable  of  producing  the  same  quality 
and  quantity  of  asbestos  as  the  first  100  there  seems  no 
possibility  of  a  shortage  for  some  time  to  come.  The 
same  company  also  has  a  large  mine  in  Arizona,  as  have 
other  companies  and  deposits  of  asbestos  are  to  be  found 
in  Vermont.  Asbestos  is  also  found  in  Russia  and  Rho- 
desia in  large  quantities. 

Chrysotile,  the  Commercial  Product 

There  are  also  large  deposits  in  Corsica  and  Italy 
which  have  not  been  worked  to  any  considerable  extent. 
The  variety  from  these  countries,  in  part  at  least,  is 
somewhat  different  from  that  produced  elsewhere.  This 
product  is  known  as  amphibole,  and  has  little  or  no  com- 
mercial value.  The  asbestos  most  in  use  commercially 
is  known  as  chrysotile.  Amphibole  is  to  be  found  in 
many  sections  of  the  United  States  in  large  quantities, 
but  the  lack  of  strength  of  its  fibers  prevents  it  being 
used  in  a  commercial  way.  Attempts  have  recently  been 
made  to  produce  a  molded  material  from  amphibole, 
but  its  success  is  not  assured. 

The  open  pit,  or  quarry  method,  is  the  cne  most  in 
use  in  mining  asbestos.  In  order  to  get  one  ton  of  as- 
bestos fibre  it  is  estimated  that  it  is  necessary  to  blast, 
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mine,  convey  and  put  through  the  mills  something  like 
15  tons  of  serpentine  rock.  The  asbestos  fiber  lies  in 
veins  in  the  rock,  and  after  dislodging  the  rock  from  its 
resting  place  by  blasting,  men  known  as  "cobbers"  go 
into  the  pits,  where,  with  a  small  hammer,  they  break 
away  the  pieces  of  rock  from  the  long  fiber  asbestos. 
This  material  is  then  carried  to  buildings,  where  it  is 
further  cleaned  and  sorted. 

It  is  impossible,  of  course,  to  get  all  the  asbestos  by 
this  method,  and  the  balance  of  the  rock  that  has  been 
loosened  by  the  blast  is  loaded  in  cars  and  conveyed  to 
the  mills.  Here  it  is  placed  in  immense  crushers  which 
reduce  the  rock  to  pieces  about  the  size  of  a  man's  fist. 
It  is  dried  and  again  crushed  into  very  small  particles, 
after  which  it  is  placed  on  a  sieve  where  the  asbestos 
fiber  is  separated  from  the  rock.  This  process,  in  itself 
is  interesting.  The  sieve,  which  is  constantly  shaking, 
forces  the  heavy  rock  to  the  bottom,  while  above  it  are 
great  tubes  through  which  an  air  suction  system  works. 
This  suction  draws  the  asbestos  fiber  into  the  tubes  and 
it  is  here  that  it  makes  its  final  departure  from  the 
rock  in  which  it  has  been  em- 
bedded for  centuries.    The  fiber  is      

then  divided  into  three  grades, 
one  called  long  spinning  fiber 
which  is  used  for  the  manufacture 
of  textiles,  and  which  is  probably 
used  together  with  crude  asbestos 
to  a  greater  extent  than  any  other 
grade  in  the  automotive  industry; 
a  medium  length  which  is  used  in 
making  asbestos  paper,  com- 
pressed sheet  packings  and  many 
other  materials.  The  third  is  a 
grade  commonly  used  for  the 
manufacture  of  asbestos  cements, 
etc.     The  material  is  then  ready 


Principal  Uses  to  Which  Asbestos  is 
Put  in  the  Automobile 

Brake  linings. 
Clutch  facings. 
Fuse  parts. 

Cylinder  head  gasket  packings. 
Manifold  gasket  packings. 
Spark  plug  gasket  packings. 
Exhaust  pipe  coverings. 
Insulation  tape. 

Sound  deadening  sheets  between 
muffler  shells. 


cordingly.  Incidentally,  asbestos  manufacturers  also 
seem  to  have  formulated  opinions  of  their  own  along 
this  line,  and  make  their  products  accordingly.  The  Bu- 
reau of  Standards  has  recently  been  conducting  tests 
with  asbestos  as  it  is  used  in  the  automobile,  particularly 
with  regard  to  brake  linings.  It  is  known  that  brake 
linings  having  a  high  coefficient  of  friction  are  the  ones 
which  will  stop  a  car  or  truck  in  the  shortest  distance, 
but  the  material  of  a  high  coefficient  of  friction  does  not 
possess  the  lasting  and  wearing  qualities  of  that  with  a 
lower  coefficient.  Incidentally,  the  latter  will  not  serve 
as  efficiently.  Naturally  the  Bureau  has  been  working  to 
strike  a  happy  medium  and  set  a  standard  for  this  prod- 
uct. Asbestos  manufacturers  have  apparently  realized 
the  value  of  such  tests  and  in  some  cases  they  have 
adopted  the  method  the  Bureau  is  using  and  conduct- 
ing their  own  tests  along  the  same  line  and  making  their 
product  conform  to  the  standards  they  themselves  find 
to  be  the  best  for  the  particular  material  or  product  they 
manufacture.  This  is  probably  due  to  the  fact  that 
each  manufacturer  uses  a  different  grade  and  he  is  at- 
tempting to  discover  the  best  use 

he  can  make  of  that  grade. 

The  results  of  these  Bureau  of 
Standards  tests,  however,  when 
completed,  should  give  the  auto- 
motive manufacturer  a  fairly 
clear  idea  as  to  what  sort  of 
material  produces  the  best  results 
and  the  car  manufacturer  can 
judge  for  himself  as  to  what  make 
is  best  suited  for  his  particular 
car.  Tests  are  still  being  con- 
ducted, and  their  results  are  not 
yet  fully  knowTi.  They  are  being 
conducted  along  two  lines,  how- 
ever, one  a  test  under  severe 
service  conditions  and  the  other  a 


to  be  packed  in  bags  and  shipped 

away   to    factories,    where    it    is long  wear  or  durability  test 


made  into  the  various  things  that 

are  proving  exceedingly  useful  in  industry.    Most  of  these 

factories  are  in  the  United  States,  as  very  few  finished 

articles  are  imported.     The  United  States  is  the  largest 

importer  of  asbestos,  as  well  as  the  country  manufacturing 

processes   used  for  making  the  most  articles  from  the 

material. 

To  describe  the  various  manufacturing  processes  used 
for  making  various  articles  would  require  considerable 
space,  for  there  is  a  difference  in  the  process  for  each 
article.  Even  to  describe  them  for  the  various  parts  of 
an  automobile  would  require  several  pages.  In  the  main, 
however,  these  processes  are  divided  into  three  classes. 
The  first  is  the  carding,  spinning  and  weaving  of  the 
fiber  into  various  textile  forms  from  which  brake  lin- 
ings and  packings  are  made.  This  process  is  similar  to 
that  employed  in  the  wool  and  cotton  industries.  The 
second  is  the  process  of  making  asbestos  paper  or  felt, 
and  methods  similar  to  ones  used  in  paper  mills  are 
in  operation.  This  product  is  used  for  roofings,  pipe 
coverings  and  other  insulations.  The  last  main  division 
includes  the  making  of  asbestos  shingles  and  boards,  a 
number  of  packings,  electrical  insulating  materials  and 
brake  blocks  of  high  friction  value.  From  all  these 
processes  parts  are  made  for  the  automobile. 


Little  has  been  said  so  far 
concerning  the  use  of  asbestos  for  clutch  facings.  Molded 
clutch  facing  has  been  on  the  market  for  something  over 
a  year  and  is  used  as  standard  equipment  on  a  few  passen- 
ger cars  and  trucks.  The  process  of  manufacturing  this 
molded  material  is  a  secret  and  little  is  known  about  it 
except  that  it  is  compressed  by  hydraulic  machinery. 
After  compressing  the  material  into  the  shape  desired  it  is 
generally  ground  in  order  to  present  a  smooth  even  sur- 
face. It  is  claimed  that  this  molded  facing  has  a  higher 
coefficient  of  friction  and  is  more  durable  than  the  woven 
type,  but  experts  have  expressed  the  opinion  that  its  re- 
sults will  not  prove  satisfactory. 

The  type  most  in  use  at  present,  however,  is  the  woven, 
or  disk  clutch.  It  is  estimated  that  274,139,000  sq.  in.  of 
disk  and  plate  clutch  facings  wil^  have  been  used  on 
passenger  cars  along  in  1921.  Approximately  40  per 
cent  of  the  trucks  registered  use  a  disk  or  plate  type  of 
clutch,  and  while  it  is  difficult  to  give  a  safe  average  of 
the  number  of  square  inches  of  facing  used  on  these 
trucks,  it  has  been  estimated  that  it  would  run  in  the 
neighborhood  of  110,000,000.  One  process  used  in  the 
manufacture  of  woven  clutch  facings,  as  well  as  brake 
linings,  is  to  w^eave  the  asbestos  and  brass  wire  into  a 
compact  mass  and  then  to  impregnate  it  with  a  water 


As  to  what  is  the  best  material  for  the  various  parts     and  oil-proof  binder  to  prevent  the  absorption  of  mois 
used  in  a  motor  car,  there  has  been  some  discussion,     ture  and  then  to  shape  it. 


Various  tests  have  been  made  with  different  materials, 
and  with  different  grades,  and  a  divergence  of  opinion 
has  been  the  result  to  some  extent.  The  consequence 
has  been  that  practically  every  car  manufacturer  has 
his  own  idea  on  the  subject  and  buys  his  asbestos  ac- 


While  asbestos  is  not  absolutely  indispensable  to  the 
make-up  of  a  motor  car,  it  has  thus  far  proven  itself  to 
be  about  the  most  economical  and  efficient  material  to 
be  found  for  the  uses  to  which  it  is  put.  There  are  many 
manufacturers  who  consider  other  materials  better  for 
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certain  parts,  and  perhaps  they  are  justified  in  their 
opinions.  In  the  main,  however,  they  have  pretty  gener- 
ally agreed  upon  the  basic  parts  in  which  asbestos 
should  be  used. 

It  is  certain  that  the  development  of  the  automotive 
industry  has  done  much  to  develop  the  use  of  asbestos, 
not  only  in  automobile  but  in  other  machinery.  Al- 
though there  has  been  no  concerted  movement  among 
asbestos  manufacturers  to  study  the  automotive  indus- 
try with  a  view  to  increasing  the  use  of  their  product, 
it  is  believed  that  most  of  them,  individually,  have  spent 
considerable  time  in  planning  its  use  in  new  ways. 

Automotive  engineers,  on  the  other  hand,  have  appar- 
ently paid  less  attention  to  the  product.  Naturally  they 
have  spent  some  time  in  studying  its  uses,  but  a  well- 
informed  engineer  said  recently  that  there  had  never 
been  anp  particular  research  work  done  along  the  lines 
of  determining  what  grades  of  asbestos  are  best  suited 
for  different  uses.  Automotive  engineers  should  remem- 
ber that  there  is  considerable  variance  in  the  chemical 
formulas  of  various  grades  of  asbestos.  This  is  true 
of  the  grades  produced  in  different  countries  and  differ- 
ent sections.  These  differences  have  a  material  result 
in  the  quality  of  the  manufactured  article  made  from 
them.  As  a  matter  of  interest,  there  are  shown  here- 
in Canada,  Arizona  and  a  variety  known  as  crocidolite 
with  the  chemical  properties  of  grades  of  asbestos  mined 
found  in  Blue  Cape,  Africa. 

Arizona  Chrysotile  Asbestos 

Per  Cent 

Magnesium  Oxide,  MgO 41.85 

Silica,  SiO,   , 41.35 

Iron  Oxide,  FeO 0.69 

Alumina,  Al.Os 0.91 

Calcium  Oxide,  Lime,  CaO 0.07 

Water  of  Constitution,  H,0 11.96 

Water,  Hygroscopic,  H,0 1.38 

Crocidolite  Blue  Cape  Asbestos 

Per  Cent 

Magnesium  Oxide,  MgO 2.3 

Silica,    SiO,    51.1 


Iron  Oxide,  FeO 35.8 

Soda,  Na,0   6.8 

Water,    H,0 3.9 

Canadian  Chrysotile  Asbestos 

Per  Cent 

Magnesium  Oxide,  MgO 40.07 

Silica,  SiO, 39.05 

Alumina,   Al.O^    3.67 

Iron  Oxide,  FeO 2.41 

Water  of  Constitution,  H,0 14.48 

In  the  manufacture  of  brake  lining  it  has  been  found 
necessary,  as  well  as  economical,  to  use  a  small  admix- 
ture of  vegetable  fibers  in  order  to  secure  from  the  as- 
bestos producing  machinery  an  adequate  production  of 
a  properly  fabricated  material.  The  introduction  of  an 
excessive  amount  of  this  vegetable  fiber  will  inevitably 
result  in  a  finished  brake  lining  that  will  give  inade- 
quate service,  and  which  in  some  cases  has  been  respon- 
sible for  the  loss  of  human  life.  A  maximum  percentage 
in  the  mixture  of  asbestos  with  vegetable  fiber  is  15 
per  cent  of  the  latter.  Smaller  amounts  may  be  used  for 
different  weights  of  cars  and  it  is  necessary  for  the 
engineer  to  determine  what  percentage  will  be  required 
in  the  car  he  is  designing.  Any  greater  percentage, 
however,  will  burn  out  readily,  leaving  a  residue  of  in- 
efficient material  which  in  a  comparatively  short  time 
must  be  replaced.  Replacement  costs  amount  to  many 
times  the  difference  between  the  original  cost  of  a  good 
material  and  the  cost  of  an  inferior  one. 

The  automotive  engineer  should  also  study  the  qual- 
ity and  grades  of  asbestos  to  be  used  for  other  parts  of 
the  car.  While  this  has  been  done  to  some  extent  there 
could  undoubtedly  be  more  thought  given  the  question 
with  the  result  that  advantages  would  accrue  to  all  con- 
cerned. 

As  has  been  said,  asbestos  is  not  indispensable 
to  the  make-up  of  a  motor  car,  but  since  it  has  been 
found  an  eflScient  material  for  the  parts  in  which  it  is 
used,  its  qualities  deserve  consideration.  The  part  it 
plays  is  important  and  an  unsatisfactory  automobile  can 
result  from  the  use  of  poor  asbestos. 


Improvement  in  Fabric  Universal  Joint 


LAST  summer  the  Merchant  &  Evans  Co.  supple- 
mented its  line  of  metal  universal  joints  by  a  fabric 
type  known  as  the  Griptite,  of  which  a  description  and 
illustration  appeared  in  Automotive  Industries  of 
July  14.  Some  changes  in  design  have  now  been  made 
in  the  fabric  disks  of  this  joint,  particularly  as  regards 
the  holding  feature.  As  shown  by  the  accompanying 
illustration,  a  secure  driving  connection  is  obtained  by 


displacing  the  layers  of  fabric  and  rubber  from  their 
normal  plane  while  in  the  vulcanizing  mold  into  sub- 
stantially radial  folds  across  the  surface  of  the  disk, 
transverse  to  the  line  of  torque,  and  gripping  these  folds 
with  formed  steel  washers  closely  fitting  this  whole 
folded  area.  It  is  claimed  that  the  folding  of  the  fabric, 
the  form  of  the  washers  and  the  close  fit  of  these  ele- 
ments over  an  ample  area  without  washer  ridges  or 
teeth  to  bite  and  chew  the  fabric  give  the  combined 
effect  of  lasting  tightness  of  assembly  in  road  use,  high 
torque  capacity  and  great  durability. 


'jiriptlte  fabric 
:nlversal  Joint 


IN  the  course  of  a  lecture  before  the  Birmingham  Metal- 
lurgical Society,  E.  R.  Taylor  described  an  unusual 
form  of  trouble  which  was  experienced  in  the  heat  treat- 
ment of  some  small  engine  parts.  The  right  degree  of 
hardness  failed  to  develop,  although  the  composition  was 
quite  up  to  specification.  The  cause  was  discovered  to  be 
a  current  of  air  passing  along  the  bed  of  the  muffle,  pro- 
ducing a  film  of  oxidation  on  the  surface  of  the  steel. 
The  matter  was  remedied  by  scattering  small  fragments 
of  charcoal  about  the  size  of  peas  over  the  bottom  of  the 
muffle,  the  engine  parts  being  put  into  the  muffle  on  a 
tray.  The  charcoal  became  oxidized  instead  of  the  steel, 
and  the  trouble  was  corrected. 


iiarch  2,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


523 


Definite  Ruling  on  Heavy  Trucks 

Is  Urged 

Bureau  of  Public  Roads  declares  highway  engineers  must  have  accurate 
knowledge  as  to  what  loads  roadbeds  will  be  expected  to  support.  Heavy 
trucks  should  prove  their  economic  value  if  they  are  to  be  permitted  to 
operate.     A  definite  ruling  would  also  materially  aid  the  manufacturer. 


THE  heavy  motor  truck  is  perhaps  the  most  formidable 
problem  confronting  the  highway  engineer  of  to-day. 
State  and  federal  officials  are  at  a  loss  to  know  how 
to  deal  with  it.  Some  state  officials  are  taking  what 
they  consider  the  easiest  way  out  and  allowing  only  certain 
sized  trucks  to  operate  in  the  state;  other  states  are  at- 
tempting to  build  roads  that  will  withstand  the  assaults 
of  these  vehicles.  In  all  cases  it  is  looked  upon  as  a  prob- 
lem. Few  persons  deny  the  economic  value  of  the  heavy 
motor  truck  to  the  operator,  but  at  the  same  time  many 
are  not  convinced  that  it  is  of  such  general  value  as  to 
warrant  expenditure  of  huge  sums  for  road  construction 
and  maintenance  so  as  to  allow  its  operation. 

The  Bureau  of  Public  Roads  of  the  United  States  De- 
partment of  Agriculture,  in  its  annual  report,  recognizes 
this  condition  and  suggests  either  proper  regulation  of 
these  vehicles,  or  else  restriction  of  their  use  to  certain 
highways,  built,  of  course,  to  carry  them.  The  bureau 
declares  that  the  problem  grows  more  important  each  year 
and  is  one  which,  while  not  to  be  hastily  solved,  ultimately 
must  be  met  squarely  and  disposed  of. 

"Whether  the  operation  of  the  heavier  vehicles,"  says  the 
report,  "shall  be  restricted  to  a  class  of  roads  especially 
designed  to  accommodate  them,  or  whether  all  roads  shall 
be  strengthened  for  unrestricted  use,  or  whether  the  third 
alternative  shall  be  adopted  and  the  operation  of  the  heavi- 
er trucks  prohibited,  will  depend  upon  the  relation  which  is 
found  to  exist  between  reduced  operating  cost  and  in- 
creased cost  of  construction." 

By  reduced  operating  cost  the  bureau  means  that  reduc- 
tion that  would  come  from  improved  highways. 

The  report  goes  on  to  say  that  there  must  be  a  careful 
weighing  of  the  effects  of  the  several  possible  solutions 
with  a  view  to  the  selection  of  that  one  which  in  the 
end  will  accomplish  the  desired  result — improvement  in 
the  nation's  means  of  transportation. 

Problem  Affects  All 

Such  a  program  would  prove  of  lasting  benefit  to  the 
automotive  industry.  The  problem  is  one  which  affects 
everyone  concerned — the  manufacturer,  owner  and  high- 
way engineer.  As  conditions  stand  at  present  the  manu- 
facturer is  in  a  more  or  less  uncertain  position  as  to  his 
future  program.  Obviously,  if  legislation  is  to  be  enacted 
that  will  prohibit  the  operation  of  vehicles  above  a  certain 
tonnage  prospective  truck  purchasers  will  not  purchase 
trucks  above  that  tonnage  and  it  will  be  useless  for  the 
manufacturer  to  plan  for  the  production  of  that  type.  On 
the  other  hand,  if  these  vehicles  are  to  be  permitted  to 
operate  only  on  specific  highways  then  the  manufacturer 
must  learn,  as  soon  as  possible,  where  these  highways  will 
be  and  how  many  miles  of  them  there  are  to  be.  If  the 
unrestricted  use  of  heavy  trucks  is  brought  about,  and  all 
future   highway   construction    is   designed   to   carry   the 


heaviest  vehicles  then  the  truck  manufacturer  can  be  fairly 
well  assured  that  there  will  be  an  increased  market  for 
heavy  trucks. 

Such  a  solution  as  the  final  one  is,  of  course,  the  most 
desirable  from  the  standpoint  of  the  manufacturer.  It 
has  been  proven  in  many  instances  that  the  economic  ad- 
vantages of  the  heavy  truck  offsets,  by  far,  the  increased 
cost  of  highway  construction.  The  bureau  report  admits 
that  its  investigations  have  proven  this  in  one  instance, 
but  "it  is  not  by  any  means  certain  that  the  outcome  will 
be  so  fortunate  under  other  conditions." 

Need  for  Coordination 

It  would  seem,  therefore,  that  there  is  need  for  a  great 
coordinated  effort  to  bring  about  a  solution  of  this  prob- 
lem. The  automotive  manufacturer  must  prove  that  the 
heavy  motor  truck  is  a  factor  in  the  transportation  system 
of  the  country  and  its  needs  must  be  provided  for.  High- 
way construction,  it  is  admitted,  is  expensive,  and  is  worth 
while  only  when  it  can  be  shown  that  the  expense  is  justi- 
fied. The  laws  governing  truck  transportation  prove  that 
the  truck  of  greatest  capacity  is  the  one  that  will  allow 
the  cheapest  unit  cost  of  operation,  and  still  cheaper  opera- 
tion can  be  secured  if  proper  highway  facilities  are  pro- 
vided. There  is  a  great  deal  of  logic  to  be  found  in  the 
bureau's  suggestion  that  heavy  trucks  be  permitted  to 
operate  only  upon  designated  highways.  That,  however, 
should  hold  good  only  until  all  the  roads  of  the  country 
are  designed  to  carry  these  trucks,  or  at  least  all  the 
principal  roads. 

There  is  the  possibility  that  heavy  trucks  might  never 
pass  over  certain  stretches  of  road,  even  though  they  were 
designed  to  carry  them.  This  is  also  a  problem  to  be  con- 
sidered in  mapping  out  a  national  highway  program. 
Varying  needs  are  to  be  found  in  different  communities, 
but  the  thought  should  also  be  borne  in  mind  that  as  better 
highways  are  built  their  use  increases.  In  a  certain  sense 
good  roads  are  the  result  of  a  demand  from  owners  of 
automotive  equipment,  but  on  th-*  other  hand,  when  good 
roads  are  built  the  use  of  automotive  equipment  increases. 
Consequently,  in  communities  where  at  present  there  may 
be  no  heavy  trucks  in  operation,  the  fact  that  improved 
roads  were  built  might  cause  several  t:^  be  put  into  opera- 
tion. Thus  highways  designed  to  carry  only  lighter  ve- 
hicles, in  such  localities,  might  soon  be  crushed  beyond 
recognition  as  highways  should  some  individuals  decide 
that  better  roads  warranted  their  using  heav>'  trucks  in 
their  system  of  transportation.  It  is  this  danger  that 
must  be  overcome  in  future  highway  construction. 

Whatever  the  future  highway  program  is  to  be,  however, 
it  is  quite  ob'ious  that  a  decision  one  way  or  another  as 
soon  as  possibiv  is  desirable.  It  is  believed  that  a  sys- 
tematic analysis  of  the  problem  will  prove  that  the  heavy 
truck  has  won  a  place  for  itself  in  the  country's  trans- 
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portation  system.  Certainly  it  has  done  so  in  many  local- 
ities, and  if  it  has  not  in  others  the  reason  has  been  largely 
due  to  the  fact  that  improper  highway  facilities  were 
afforded. 

One  important  step  is  now  being  taken  by  the  bureau, 
and  that  is  the  conducting  of  tests  to  determine  accurately 
the  load  carrying  capabilities  of  various  kinds  of  roads, 
of  various  thicknesses  upon  different  kinds  of  subsoils. 
This  study  will  yield  valuable  information  in  meeting  the 
problems  outlined.  Comparatively  little  is  known  at  the 
present  time  about  what  types  of  road  are  best  suited  for 


different  localities.  The  fact  that  two  states,  having  prac- 
tically the  same  conditions,  adopted  radically  different 
methods  of  highway  construction  proves  that  there  has 
been  no  coordinated  effort  along  this  line.  An  accurate 
knowledge  of  these  facts  would  enable  engineers  to  deter- 
mine the  approximate  cost  of  a  highway  construction  pro- 
gram that  would  permit  the  unrestricted  use  of  the  heavy 
motor  truck.  With  the  knowledge  of  that  cost  it  would 
be  comparatively  easy  to  show  whether  or  not  the  economic 
advantages  of  the  truck  warranted  the  carrying  out  of 
such  a  program. 


Brass  Forgings  a  New  Industrial  Product 


FORCINGS  of  brass  and  bronze,  while  relatively  new 
in  this  country,  have  been  used  in  Great  Britain 
and  on  the  European  continent  for  a  considerable  time. 
A  commercial  line  has,  however,  been  developed  by  the 
Mueller  Metals  Co.,  at  whose  plant  the  commercial  ap- 
plication of  forged  brass  has  been  taken  up  on  a  large 
scale.  Some  idea  of  the  various  units  which  have  been 
successfully  turned  out  by  this  process  may  be  gathered 
from  the  accompanying  illustration  of  about  forty  auto- 
mobile parts  of  forged  brass.  Nearly  all  the  parts  shown 
are  used  on  well-known  automobiles  or  trucks. 

The  tensile  strength  of  brass  sand  castings  are  in  the 
neighborhood  of  30,000  lb.  per  sq.  in.,  while  the  forg- 
ings have  a  strength  of  62,000  lb.  per  sq.  in.  The  forged 
bars  show  an  elongation  of  40  per  cent,  and  break  only 
after  considerable  reduction  in  area.  The  sand-cast 
test  bars  show  an  elongation  of  only  14  per  cent  and 
very  little  reduction  in  area. 

In  manufacturing  the  forgings,  the  blanks  are  heated 
in  an  oil  furnace  and  the  forgings  are  made  in  a  400- 
ton  double-acting  press.  About  600  impressions  are 
made  per  hour.     There  are   also   single-acting   presses 


Fig.    2 — Micro-photograph    of 

brass    sand    casting.      Tensile 

strength,    30,000    lbs.    per 

square   Inch 


Fig.    3 — IVIicro-photograph     of 

brass    forging.      Tensile 

strength,       62,000       lbs.       per 

square   inch 
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making  900   to   1000   impressions   per  hour.      On   small 
pieces,  such  as  elbows,  where  several  are  placed  in  one 
die,   more  than   5000   parts   have   been 
produced  per  hour. 

Forgings  up  to  3  lb.  in  weight  have 
been  successfully  produced  by  this 
method,  and  it  is  expected  that  new 
developments  will  permit  of  even  larger 
units.  It  is  stated  that  when  neces- 
sary, the  diameters  of  cylindrical  forg- 
ings can  be  held  within  limits  of  plus 
or  minus  0.002  in.,  but  that  it  is  not 
feasible  to  hold  other  dimensions  closer 
than  0.008  in.,  owing  to  the  variations 
in  the  size  of  the  blanks  to  be  forged 
and  consequent  springing  of  the  press. 

The  forging  process  makes  the  metal 
more  dense  and  consequently  reduces 
the  chances  of  porosity.  It  is  claimed 
that  in  some  instances  it  is  more 
economical  because  it  is  possible  to 
forge  close  to  the  finished  size  and  con- 
sequently to  avoid  waste  in  cutting 
away  a  large  amount  of  metal.  The 
metal  is  also  said  to  be  freer  cutting. 


j^^O 


Fig.   1-r-A  collection  o(>  forged   brass  automobile  parts 


ROM  U.  S.  A.  Ireland  imported  in 
1920,  2,269,000  gal.  (British)  of 
gasoline  valued  at  $544,682  (without 
duty)  and  63,145,087  gal.  (British)  of 
mineral  oils  (kerosene)  valued  at  $3,- 
420,839,  and  2,269.510  gal.  (British)  of 
lubricants  valued  at  $544,628.  The 
value  of  imported  tires  and  tire  parts 
was  £23,834    ($119,170)    from  U.  S.  A. 
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Buses  Major  Transportation  Medium 

in  Porto  Rico 

Motor  buses  are  carrying  more  passenger  traffic  between  the  two  major 
cities  than  the  raikoads.  Trucks  extensively  used  for  freight  transporta- 
tion. There  are  now  about  1000  miles  of  improved  roads  on  the  island 
and  extensive  highway  construction  is  being  carried  forward  at  present. 


HUNDREDS  of  motor  buses  and  several  thousand 
automobiles  are  in  daily  use  in  Porto  Rico  for 
the  transportation  of  passengers,  and  it  can  be 
truthfully  said  that  there  is  no  town  or  village  within 
the  island  that  cannot  be  reached  to-day  by  automobile. 
Buses  connect  the  principal  cities,  the  longest  line  being 
that  from  Ponce  to  San  Juan,  a  distance  of  131  kilometers 
(81  miles),  while  many  others,  differing  widely  in  type 
and  size,  run  between  the  larger  centers  and  the  out- 
lying villages,  so  many  of  these  lines  existing,  in  fact, 
that  practically  all  transportation  of  passengers  within 
the  territory  is  done  by  automobile. 

This  expanded  use  of  the  automobile  is  one  of  the 
outstanding  facts  of  recent  years  in  Porto  Rico.  The 
motor  car  is  no  longer  considered  a  vehicle  of  luxury 
or  pleasure,  except  by  a  small  part  of  the  population, 
but,  rather,  it  has  become  the  dependable  and  customary 
agent  of  transportation,  performing  valuable  and  neces- 
sary services  for  the  island  as  a  whole. 

Some  months  ago  a  survey  of  Porto  Rico  showed  a 
total  of  about  1000  miles  of  good  roads,  and  the  govern- 
mental department  in  charge  of  highway  work  is  con- 
tinually adding  to  this  mileage,  in  addition  to  keeping 
in  maintenance  the  roads  already  established.  The 
principal  highway  is  the  road  between  San  Juan  and 
Ponce,  across  the  island,  and  there  is  also  a  very  good 
macadam  road  between  San  Juan  and  Mayaguez,  passing 
through  Arecibo  and  Aguadilla. 

Increase  in  Buses 

Trucks  are  extensively  used,  as  would  be  expected, 
for  transporting  merchandise  to  sections,  many  of  which 
are  not  connected  with  the  chief  centers  by  railroad. 
Also,  during  recent  years,  a  remarkable  increase  has 
been  made  in  the  operation  of  trucks  converted  into 
passenger  buses.  These,  with  their  special  bodies,  seat 
from  20  to  30  passengers,  and  new  trucks  are  constantly 
being  put  into  the  passenger-carrying  service.  One  large 
truck  representative,  who  has  been  selling  from  two  to 
three  trucks  each  month  for  the  last  year  or  so,  reports 
that  80  per  cent  of  these  vehicles  are  equipped  with 
bus  bodies. 

The  San  Juan-Ponce  line  runs  two  buses  daily  in  the 
regular  service  from  each  city,  covering  the  131  kilome- 
ters in  from  41/2  to  5  hours.  Their  seating  capacity 
carries  24  passengers  comfortably,  with  light  baggage. 
A  large  number  of  smaller  cars  are  in  service  carrying 
passengers  between  other  towns  all  over  the  island, 
some  of  them  operating  on  regular  schedules,  while 
others  make  their  trips  whenever  there  are  passengers. 

The  automobile  has  practically  supplanted  the  rail- 
road for  the  transportation  of  passengers  between  the 
two  chief  cities.    The  railroad  is  built  along  the  coast. 


thus  more  than  doubling  the  distance  of  the  cross-island 
road  and  consequently  requiring  a  much  longer  time  of 
travel  than  do  the  buses.  This  railroad  runs  from  San 
Juan  to  Arecibo,  Aguadilla,  Mayaguez  and  Ponce,  its 
distance  being  274  kilometers.  Another  short-line  rail- 
road connects  San  Juan  with  Caguas,  36  kilometers  dis- 
tant, but  it  carries  few  passengers,  those  making  the  trip 
generally  preferring  to  do  so  by  automobile. 

Transportation  Costs 

Both  passenger  cars  and  buses  leave  San  Juan  daily 
for  Fajardo,  Guayama,  Juncos,  Humacao  and  other  points 
in  the  interior.  The  fares  are  considered  reasonable, 
despite  the  cost  of  gasoline.  It  is  possible,  for  instance, 
to  hire  a  six  or  eight-cylinder  car,  seating  five  or  seven 
passengers,  for  the  trip  between  San  Juan  and  Ponce  for 
from  $16  to  $35,  depending  upon  the  make  of  car. 

On  the  other  side  of  the  island  from  San  Juan  there 
is  similar  motor  service  from  Ponce.  Buses  leave  daily 
for  Yauco,  Adjuntas,  Guayama  and  other  interior  points. 
From  San  Juan  some  200  light  cars  and  buses  are  in 
daily  service  to  carry  passengers  to  and  from  Rio  Piedras 
and  Santurce,  the  residential  suburb  of  the  city.  The 
number  of  these  vehicles  increases  daily. 

The  use  of  automobiles  throughout  Porto  Rico  has 
shown  a  steadily  increasing  number  during  recent  years. 
In  December,  1920,  an  official  statement  of  the  Depart- 
ment of  the  Interior  listed  4780  motor  vehicles,  but  in 
the  intervening  months  this  number  has  so  increased 
that  the  present  total  is  at  least  5500,  although  some 
estimates  place  the  total  at  from  6000  to  7000.  However,, 
the  smaller  number  seems  the  more  authentic  and  is- 
probably  a  fairly  accurate  census. 

The  year  1921  showed  a  large  decrease  in  the  sales 
of  automobiles  in  Porto  Rico,  the  same  as  in  practically 
every  other  country  of  the  world.  The  automobile  deal- 
ers, however,  are  feeling  much  encouraged  at  the  pros- 
pects for  the  months  to  come,  as  sales  already  have 
improved  materially.  The  return  to  normal  sales  condi- 
tions depends,  of  course,  upon  the  sugar  industry,  but. 
according  to  present  indications,  busii'^ess  in  the  island 
should  better  itself  very  much  in  the  near  future. 


Fiat  to  Enter  Indianapolis  Race 

FIAT  is  expected  to  send  two  racing  cars  to  Indianapolis 
next  year  in  charge  of  Louis  Wagner  and  Pietro 
Bordino.  The  Fiats  are  183  cubic  inch  eight-cylinder-in- 
line engines  built  for  the  French  Grand  Prix  of  this  year, 
but  not  ready  in  time.  They  have  only  been  raced  once, 
on  the  Brescia  course,  Italy,  last  September,  when  they 
established  a  world's  road  record,  but  were  beaten  by  the 
Ballots  over  the  total  distance. 
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Metallurgist  and  Engineer 

Editor,  Automotive  Industries: 

Mr.  Pomeroy's  letter  signed  "Foralum,"  appearing  in 
your  issue  of  Dec.  8,  1921,  struck  me  at  first  as  being  little 
more  than  a  semi-facetious  attack  upon  myself  prompted, 
perhaps,  by  not  unnatural  irritation  at  the  fact  that  I  did 
not  agree  with  Mr.  Pomeroy  in  regard  to  the  desirability  of 
employing  castings  for  frame  construction.  From  that  point 
of  view,  I  should  gladly  have  left  the  matter  to  the  sense  of 
humor  of  your  readers.  Unhappily,  however,  Mr.  Pomeroy 
raises  the  issue  of  "engineer  vs.  metallurgist,"  and  while  I 
am  far  from  wishing  to  pose  as  the  representative  metal- 
lurgist, I  must  yet  decline  to  accept  Mr.  Pomeroy  as  the 
typical  engineer.  I  have,  both  personally  and  profession- 
ally, many  dealings  with  engineers,  both  automotive  and 
others,  and  always  find  them  very  ready  to  appreciate 
whatever  the  metallurgist  can  do  for  them.  The  proper 
relation  between  these  two  closely  allied  professions 
should  surely  be  one  of  mutual  help  and  understanding, 
and  without  any  trace  of  such  hostility  as  seems  to  peep 
out  from  Mr.  Pomeroy's  remarks. 

In  his  first  paragraph,  Mr.  Pomeroy  suggests  that  "the 
metallurgist"  is  taking  upon  himself  what  "the  engineer" 
dare  not  do — apparently  to  suggest  the  right  way  of  em- 
ploying new  materials  of  engineering.  He  follows  up  this 
attack  by  referring  to  "some  of  the  finest  real  engineer- 
ing the  world  has  ever  seen"  and  having  been  carried  out 
"before  the  metallurgist  was  ever  heard  of."  I  can  only 
suppose  that  he  is  thinking  of  the  Pyramids  of  Egypt  or 
similar  works,  but  Mr.  Pomeroy  would  hardly  regard  these 
as  useful  examples  from  the  point  of  view  of  automotive 
engineering.  Actually,  engineering  and  metallurgy  have 
always  progressed  together. 

Mr.  Pomeroy  gives  away  his  whole  case,  such  as  it  is, 
by  demanding  that  the  metallurgist  should  tell  the  engineer 
what  test  should  be  applied  to  ascertain  the  value  of  any 
material.  Surely,  in  so  far  as  the  functions  of  the  two 
can  be  really  separated  at  all,  it  is  for  the  engineer  to 
specify  his  requirements  and  for  the  metallurgist  to  do  his 
best  to  fulfill  them.  The  engineer  is  in  the  best  position 
to  ascertain  the  nature  and  extent  of  the  stresses  which 
occur  in  his  structures,  and  when  ^e  has  told  the  metal- 
lurgist precisely  what  he  requires  the  metal  to  resist,  then 
it  will  be  possible  for  the  metalluigist  to  predict  with  real 
certainty  what  material  will  withstand  the  conditions.  It 
is  useless  for  Mr.  Pomeroy  to  demand,  vehemently,  that 
the  metallurgist  should  state  the  value  of  all  materials  in 
terms  of  the  steel  "which  the  engineer  knows."  How  far 
does  the  engineer  know  his  steel  any  better  than  he  could 
— if  he  wished  to  avail  himself  of  the  existing  data — know 
some  of  the  newer  alloys?  One  who,  i'ke  myself,  has 
frequent  occasion  to  examine  breakages  ani  failures,  soon 
comes  to  realize  that  the  engineer,  on  the  whole,  cannot  be 
so  deeply  familiar  with  the  properties  even  of  steel — or,  if 
he  is,  he  sadly  neglects  that  knowledge  at  times.  Here, 
again,  it  is  essential  that  engineer  and  metallurgist  should 
work  in  harmony  and  achieve  progress  together.  It  is, 
surely,  only  a  step  toward  that  co-operation  for  the  metal- 
lurgist to  put  forward  his  views  and  suggestions  for  the 


utilization  of  new  materials  which  he  has  studied,  and  it 
is  a  distinctly  retrograde  step  for  any  engineer  to  attack 
a  metallurgist  in  general  terms  because  he  has  done  so. 

The  more  detailed  portions  of  Mr.  Pomeroy's  letter  are 
difficult  to  treat  in  any  limited  space.  Were  I  to  follow 
his  methods,  I  should  be  inclined  to  refer  to  the  well-worn 
quotation  as  to  the  considerably  greater  ease  of  asking 
questions  as  compared  with  answering  them.  However, 
some  of  his  points  may  be  dealt  with  seriatim.  Thus,  he 
objects  to  the  attempt  to  estimate  the  value  of  materials 
for  constructional  purposes  by  means  of  the  ordinary 
mechanical  tests — tensile,  impact,  etc.  There  is  much  to 
be  said  for  that  point  of  view,  except  this — that  as  yet 
there  is  not  only  no  better  way,  but  no  alternative  way  at 
all.  On  the  other  hand,  Mr.  Pomeroy  evidently  has  only 
hazy  ideas  about  the  nature  of  what  he  calls  "stress 
hysteresis"  and  fatigue  generally.  I  might,  perhaps,  refer 
him  to  some  of  my  earlier  articles  in  your  columns,  and 
would  only  mention  here  that  the  standard  "fatigue"  tests 
throw  the  fullest  light  on  the  endurance  of  metals  in  that 
range  of  stress  "before  failure  commences"  in  an  ordinary 
tensile  test.  Mr.  Pomeroy  says  that  the  engineer  wants 
to  know  what  takes  place  before  failure  begins,  but  what 
the  engineer  really  needs  to  know  is  at  what  stress  or 
range  of  stresses  failure  really  will  begin — and  that  the 
fatigue  test  can  and  does  tell  him.  No  doubt  it  is  neces- 
sary to  correlate  the  indications  of  all  tests  with  the  re- 
sults of  actual  service — but  that  correlation  serves  to  add 
to  the  value  of  the  tests  and  not  to  eliminate  them ;  also — 
in  the  case  of  new  materials,  it  is  not  as  yet  obtainable. 

Mr.  Pomeroy  deals  with  the  piston  and  his  anger  is 
mainly  directed  against  the  suggestion  that  a  forging 
rather  than  a  casting  is  likely  to  be  "the"  piston  of  the 
future.  In  support  of  his  view  he  instances  the  troubles 
of  pressed  steel  pistons,  but  quite  ignores  the  point  that 
those  failures  were  really  the  result  of  wrong  design.  In 
the  aluminum  alloy  piston,  there  is — owing  to  the  lightness 
of  the  material — no  need  to  use  very  thin  sections  and 
thus  the  main  difficulty  of  the  thin  steel  piston  disappears. 
As  regards  production — in  connection  with  which  Mr. 
Pomeroy  brings  off  his  concluding  flash  of  humor — I  can 
only  say  that  evidently  production  engineers  differ  a  good 
deal  in  their  views,  since  the  request  for  the  development 
of  aluminum  alloy  forgings  for  piston  purposes  actually 
came  to  me  from  an  engineer  who  wished  to  avoid  the  loss, 
in  production,  arising  from  the  frequent  occurrence  of 
wasters  due  to  unsoundness  in  the  castings  with  which 
he  had  been  dealing. 

This  brings  me  to  the  main  question  of  "castings  vs. 
forgings,"  or  wrought  material  generally,  which  Mr. 
Pomeroy  raises.  And  here  let  me  say  that  I  am  not  by 
any  means  speaking  from  the  point  of  view  of  the  test- 
piece,  but  from  a  very  wide  experience  of  actual  castings 
and  forgings  produced  for  war  and  other  purposes.  Un- 
doubtedly much  is  to  be  said  for  the  use  of  a  casting  where 
it  can  be  really  rationally  applied.  In  it  the  metal  can  be 
readily  brought"  into  the  desired  place,  and — particularly 
if  the  engineer  ignores  the  real  exigencies  of  the  foundry 
— castings  of  delightfully  complicated  shape  can  be  pro- 
duced.   All  this  would  be  quite  conclusive,  and  we  might 
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even  regard  a  cast  aluminum-alloy  automobile  frame  as  a 
really  reasonable  proposition,  if  two  conditions  could  be 
fulfilled.    The  first  of  these  is  the  production  of  castings 
whose  actual  working  strength — say  power  of  resisting 
shock  and  fatigue — was  comparable  with  that  of  wrought 
material  of  similar  specific  gravity,  and  second,  if  we  could 
always  and  uniformly  rely  upon  the  complete  soundness  of 
the  castings.     I  would  suggest,  on  the  basis  of  the  wide 
experience  referred  to,  that  neither  is  the  case.     Recent 
research  has  produced  castings  whose  tensile  strength  is 
not  far  short  of  that  of  the  best  wrought  alloys,  but  their 
resistance  to  fatigue  and  shock  is  still  decidedly  lower. 
Is  it,  then,  rational  to  use  the  cast  material  in  any  position 
where   wrought   material   of   equal   weight   and   greater 
strength  can  be  employed?     In  the  pre-aluminum  days, 
would  Mr.  Pomeroy  have  suggested  the  use  of  a  cast-iron 
frame  for  an  automobile  in  preference  to  wrought  and 
heat-treated  steel?    Yet  this  analogy  is  strictly  fair  un- 
less  we  consider  the  new   heat-treated   castings,   which 
might  perhaps  be  likened  rather  to  cast  steel  than  to  cast 
iron.     In  aluminum  alloy  castings  it  is  never  possible  to 
be  really  sure  that  invisible  defects  may  not  seriously  im- 
pair the  strength,  unless  the  casting  is  of  a  particularly 
favorable  shape.     Castings  required  for  frame  construc- 
tion, however,  if  they  are  to  be  economical  of  weight,  must 
necessarily  be  long  and  narrow,  with  comparatively  thick 
lugs  attached  to  them — an  ideal  combination  for  produc- 
ing "drawing"  and  unsoundness.     When  the  aluminum 
alloy  has  first  been  cast  as  a  simple  ingot  or  slab  and  has 
subsequently  undergone  rolling  or  forging,  coupled  with 
careful  inspection,  the  possibility  of  serious  internal  flaws 
is   practically   eliminated,    so   that   wrought   material   is 
definitely  much  more  reliable  than  cast.     Furthermore,  it 
is  not  easy  to  produce  castings  of  the  light  sections  which 
can  be  satisfactorily  used  in  wrought  material.    All  these 
considerations,  although  they  go  to  show  the  undesirability 
of  using  castings  for  such  a  purpose,  by  no  means  prove 
that  it  cannot  be  done. 

With  regard  to  the  question  of  springs,  I  am  not  pre- 
pared to  enter  into  a  discussion  of  the  theoretical  formulae 
of  the  engineer;  if  Mr.  Pomeroy's  figures  are  right,  there 
is  not  likely  to  be  any  great  saving  in  weight  by  the  use  of 
light  alloy  springs.  At  the  same  time,  I  would  still  advo- 
cate a  trial,  since  the  exact  effect  of  a  different  ratio  of 
density  to  elastic  modulus  may  bring  with  it  unexpected 
effects.  Furthermore,  Mr.  Pomeroy's  calculation  seems  to 
me  to  apply  only  to  material  under  uniform  stress  and  to 
neglect  the  fact  that  in  a  spring  of  given  stiffness,  the  ma- 
terial might  be  quite  differently  distributed  if  it  were 
aluminum  alloy  as  compared  with  steel.  This  may  make 
it  possible  to  utilize  the  material  more  efficiently,  since  it 
is  evident  that  in  any  ordinary  spring  only  part  of  the 
material — indeed,  only  a  small  part — is  stressed  up  to  the 
maximum  range  which  the  metal  can  withstand. 

It  is  evident  that  the  questions  raised  by  Mr.  Pomeroy 
afford  room  for  much  discussion,  which  might  be  profitable 
if  it  were  pursued  in  the  true  spirit  of  inquiry  and  in  an 
effort  at  closer  co-operation  between  engineer  and  metal- 
lurgist. To  any  sort  of  controversy  in  which  they  appear 
as  adversaries,  however,  I  think  it  worse  than  useless  to 
contribute.  In  this  I  feel  sure  that  the  broad-minded 
engineer  will  agree  with  me. 

Walter  Rosenhain. 


The  power  required  to  turn  the  worm  wheel  (13;  on  the 
differential  (12)  is  considerable,  also  its  speed  for  short 
turning  is  greater  than  a  hand  wheel  could  be  turned  con- 
veniently. 

The  same  principle  could  be  worked  out  by  friction  disks, 
but  of  course  the  cost  and  poor  efficiency  of  the  scheme 
prohibits  it. 

Tractors  of  to-day  and  to-morrow  must  be  made  of  the 
fewest  number  of  parts  that  will  meet  the  requirements 
and  come  within  competition  costs. 

Victor  L.  Darnell, 


Brake  Design  and  Materials 

Editor,  Automotive  Industries: 

On  page  243  of  the  February  2  issue  of  Automotive 
Industries  it  is  stated  in  connection  with  "Better  Brakes" 
that  "it  is  next  to  impossible  to  provide  adequate  brakes 
for  long  and  difficult  grades  when  these  alone  are  de- 
pended upon  for  the  necessary  retarding  effect." 

As  you  know  from  former  conversations,  I  am  not  in 
accord  with  this  statement,  which,  I  think,  is  contrary 
to  the  proved  performances  of  the  best  English  and  Euro- 
pean practice. 

Brakes  can  be  designed  without  excessively  expensive 
production  which  shall  be  absolutely  trustworthy  for 
all  uses  to  which  they  may  be  put,  in  any  class  of  hilly 
or  mountainous  country,  and  it  should  never  be  neces- 
sary to  waste  fuel  by  using  the  engine  as  a  brake  for  long 
distances.  Neither  should  it  ever  be  necessary  to  de- 
scend a  hill  in  a  low  gear. 

Brake  materials  are  now  being  manufactured  which 
will  not  burn  out,  and  which  do  not  lose  in  friction  as 
they  grow  hot.  They  are  being  used  on  a  large  number 
of  electric  railroads  in  England  and  the  continent,  with 
a  consequent  absence  of  the  "flat-wheel"  bugbear  which 
curses  electric  transportation  in  this  country.  They  are 
also  being  used  by  most  producers  of  good  automobiles 
in  Europe  and  nearly  all  large  omnibus  companies.  Re- 
cent public  trials  in  England  have  demonstrated  that 
American  cars  often  burn  out  their  brakes,  while  the 
local  cars  do  not, 

I  suggest  that  it  is  necessary  for  the  American  industry 
to  fully  realize  how  far  behind  it  is  in  brake  design 
and  materials  if  it  is  ever  to  put  right  this  one  defective 
point  which  militates  against  its  cars  all  over  the  world, 

I,  therefore,  suggest  the  writing  of  a  much  stronger 
article  on  this  subject  which  shall  deal  specifically 
with:  (a)  The  form  of  brakes,  provision  for  cooling, 
excluding  dirt,  etc.;  (b)  the  material  of  the  brake  linings, 
and  (c)  the  correct  design  of  brake  actuating  mecnanism 
from  the  lever  or  pedal  to  the  drum. 

Maurice  Olley, 
Engineer,  Rolls-Royce  of  America,  Inc. 


Steering  Creeper  Tractors 

Editor,  Automotive  Industries: 

The  article  in  Automotive  Industries  of  Jan,  26,  1922, 
by  Mr.  H.  C,  Oliver  on  "Steering  Track-Laying  Vehicles" 
looks  very  simple  on  paper,  but  I  do  not  believe  it  to  be  of 
practical  value. 


TESTS  which  have  been  carried  out  with  a  system  of 
guiding  airplanes  in  fog  by  means  of  the  reception  of 
impulses  from  a  ground  cable  are  reported  to  have  yielded 
satisfactory  results.  The  apparatus,  which  has  been  de- 
signed by  Lieutenant  Loth,  of  the  French  Navy,  will,  it 
is  believed,  enable  regular  commercial  flights  to  be  m.ade 
under  night  and  fog  conditions  which  at  present  render 
air  services  impossible.  The  pilot  is  able  by  means  of  the 
receivers  installed  on  the  machine  to  ascertain  his  position 
with  remarkable  accuracy,  and  it  is  understood  that  a  cable 
will  be  laid  on  a  portion  of  the  London-Paris  route  in  the 
near  future.  Night  flying  in  clear  atmospheric  conditions 
will  be  assisted  by  the  modification  of  marine  lights  to  suit 
the  needs  of  aviators,  by  landing  lights,  and  by  the  de- 
velopment of  improved  navigation  lights  on  the  machine. 
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Car  Market  Depends  on  Local  Service 

The  character  of  the  automobile  is  such  that  its  usef  uhiess  is  measured  by 
the  service  it  renders.  Mr.  Tipper  stresses  the  value  of  giving  efficient  serv- 
ice and  urges  retailer  and  manufacturer  to  co-operate  with  service  as  a  goal. 

By  Harry  Tipper 


WHEREVER  the  automotive  industry  has  touched, 
whether  upon  production,  distribution  or  finance, 
it  has  introduced  new  elements  and  revolutionized 
to  some  extent  the  functions  previously  associated  with 
those  departments  of  business.  In  the  retailing  of  auto- 
motive equipment,  the  very  necessities  of  the  case  intro- 
duced other  functions  which  were  not  associated  pre- 
viously with  retailing  and  which  separate  the  business 
of  retailing  automobiles  from  that  of  any  other  retail 
business.  This  is  the  first  time  that  any  really  compli- 
cated mechanism  has  been  sold  in  large  quantities  to  the 
general    public    to    be    used    by    amateurs    or    laymen. 


Any  complicated  piece  of  machinery  requires  a  cer- 
tain amount  of  adjustment,  cleaning  and  other  care,  no 
matter  how  thoroughly  it  has  been  built  or  how  care- 
fully it  is  handled.  There  is  a  very  much  heavier  demand 
for  this  adjustment,  minor  repairs  and  little  points  of 
service  in  connection  with  the  automobile  because  of 
the  conditions  under  which  it  is  used  and  the  fact  that 
the  owner  is  not  skilled  in  providing  these  points  of, 
mechanical  care.  As  the  car  grows  older,  the  repairs 
become  more  extensive  and  the  required  service  larger 
if  it  is  to  be  kept  in  running  condition  at  all  times. 

In  this  respect  the  individual  establishments  vary  in 


Wherever  complicated  machinery  has  been  sold  and  used     their  efficiency  more  perhaps  than  in  any  other  respect, 
in  the  past  it  has  been  subject  to  the  care  of  experts     The  cost  of  repairing  and  adjustment,  the  length  of  time 


skilled  in  the  understanding  of 
machinery,  the  adjustments 
and  the  repairs.  The  automo- 
bile is  more  complicated  than 
many  other  types  of  ma- 
chinery, yet  it  is  sold  to  peo- 
ple without  any  technical 
training  and  is  handled  by 
them  without  any  particular 
regard  to  the  ordinary  care 
which  a  skilled  operator  would 
expect  to  give  such  a  piece  of 
machinery. 

The    automobile    is    not    a 
piece  of  merchandise.    It  is  a 


THE  future  tendency  is  for  the  car  mar- 
ket to  depend  more  and  more  upon  the 
character  of  the  service  which  is  available 
locally  for  its  continued  operation,  and  less 
upon  the  car  itself  apart  from  that  service. 
Probably  90  per  cent  of  the  people  who  buy 
cars  in  1922  have  owned  a  car  previously. 
Consequently,  they  have  some  background 
upon  which  to  estimate  comparatively  the 
value  of  the  car  and  this  background  is  con- 
cerned almost  entirely  with  the  way  in  which 
the  car  delivered  service. 


or  actual  skill  and  efficiency 
of  the  work  vary  within  very 
wide  limits,  so  that  no  car 
owner  can  be  assured  of  get- 
ting the  same  character  of 
service  in  two  different  locali- 
ties or  securing  any  reasonable 
expectation  of  cost.  This  prob- 
lem of  the  service  to  be  ren- 
dered by  the  retailer  is  one 
of  the  utmost  importance  to 
the  industry.  The  market  for 
any  particular  car  in  any  lo- 
cality is  very  seriously  affected 
by  the  condition  of  the  service 


means   of  transportation   and     available  for  the  operation  of 


its   usefulness   is   confined  to 

the  extent  of  the  service  which  it  will  render  continu- 
ously. During  the  experimental  period  in  the  develop- 
ment of  the  automobile,  those  who  were  skilled  mechan- 
ically, or  fond  of  mechanics,  attempted  to  use  the  new 
vehicle.  When  the  automobile  passed  this  stage,  and 
became  thoroughly  useful,  the  great  necessity  before  the 
industry  was  to  provide  a  sufficient  number  of  automo- 
biles to  meet  the  needs  of  the  r>opulation.  With  the 
present  extensive  population  of  cars  we  are  passing  into 
the  stable  period,  where  the  service  rendered  by  the 
vehicle  becomes  of  the  utmost  importance.  This  service 
cannot  be  maintained  by  the  users  of  the  cars  them- 
selves without  the  adjustment  repair  incident  to  the  use. 
This  adjustment,  etc.,  must  be  done  by  the  retailer  of 
the  car  and  by  other  establishments  created  for  this 
purpose. 

The  future  tendency  is  for  the  car  market  to  depend 
more  and  more  upon  the  character  of  thv  service  which 
is  av^ailable  locally  for  its  continued  operation,  and  less 
upon  the  car  itself  apart  from  that  service.  Probably 
90  per  cent  of  the  people  who  buy  cars  in  1922  have 
owned  a  car  previously.  Consequently,  they  have  some 
background  upon  which  to  estimate  comparatively  the 
value  of  the  car,  and  this  background  is  concerned  almost 
entirely  with  the  way  in  which  the  car  delivered  s3rvice. 


that  car  in  that  locality,  and 
so  long  as  there  is  such  a  variation  between  the  character 
of  the  work  done  and  the  price  at  which  it  is  to  be  se- 
cured, the  use  of  the  car  will  be  limited  more  than  it 
should  be  limited. 

The  growth  in  the  number  of  automobiles  has  been 
somewhat  more  rapid  than  the  growth  in  the  number  of 
establishments  equipped  to  give  the  thorough  service 
required  to  keep  the  car  in  condition  and  to  make  the 
ordinary  repairs. 

Too  many  establishments  in  the  field  do  not  possess 
sufficient  knowledge  either  from  the  mechanical  stand- 
point or  from  the  standpoint  of  ability  to  organize,  so 
that  the  work  costs  too  much  and  many  times  it  is  incor- 
rectly finished.  There  is  a  disposition  to  charge  all  the 
traffic  will  bear  in  many  cases,  and  to  charge  a  different 
price  for  practically  the  same  work  in  individual  cases. 
A  comparison  of  the  cost  of  conditioning  a  motor  under 
the  same  general  requirements  in  four  or  five  different 
establishments  indicates  the  wide  variation  in  the  meth- 
ods of  estimating  and  the  methods  of  operating  on  the 
same  job. 

To  the  car  owner  the  retailer  who  affords  reasonably 
good  service  represents  a  reliable  authority  and  his  in- 
fluence upon  the  whole  sales  position  is  in  accordance 
with  the  authority  and  expertness  exhibited  in  his  work. 
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No  amount  of  sales  work  or  sales  promotion  work  to 
the  individual  owner  will  offset  the  influence  exerted 
through  the  service  rendered  after  the  car  is  sold. 

Although  the  average  owner  is  not  mechanically  in- 
formed, and'cannot  check  up  the  character  of  the  service 
from  a  mechanical  standpoint,  it  is  obvious  to  anyone 
who  watches  these  conditions  that  the  retailer  who  is 
offering  excellent  service  speedily  becomes  known  in  his 
locality  and  finds  his  business  of  servicing  extending 
beyond  the  cars  he  may  be  selling  because  of  the  anxiety 
of  the  owner  to  secure  reliable  service.  It  is  important 
to  the  manufacturer  of  cars  that  there  should  be  a  great 
improvement  in  the  general  average  of  efficiency  in  the 
service  rendered  and  a  very  much  better  understanding 
of  the  methods  to  be  employed  in  providing  it  at  a  rea- 
sonable cost.  It  has  been  customary  with  some  manu- 
facturers to  work  with  the  retailers  for  the  provision 
of  a  standard  service  as  to  the  cost  of  parts  and  the 
methods  of  operation,  varying  only  with  the  cost  of 
labor.  It  is  not  enough,  however,  that  some  uniformity 
should  be  secured  in  the  matter  of  providing  service  for 
the  particular  make  of  car,  but  it  is  necessary  for  the 
retailer  to  understand  the  importance  of  service  in  con- 
nection with  the  automobile  sale  and  the  influence  ex- 
erted by  the  character  of  the  service  upon  the  whole 
progress  of  the  establishment.  In  this  respect,  as  in 
other  respects,  the  understanding  and  ability  of  the  re- 
tailer needs  to  be  amplified  and  developed  if  the  service 
is  to  keep  pace  with  the  requirements  for  it  and  respond 
to  the  demands  made  upon  it  by  the  users  of  the  auto- 
mobile. 

In  no  other  problem  connected  with  retailing  can  the 
manufacturer  be  of  more  benefit,  through  a  close  degree 
of  co-operation,  than  in  this  matter  of  the  service  to  be 
given  to  the  car  after  it  has  been  sold.  The  problems 
met  by  the  manufacturer  in  experiment  and  production 
and  the  intimate  knowledge  he  possesses  as  to  the  de- 
tailed construction  of  the  car  make  it  possible  for  him 
to  co-operate  with  his  retailers  very  closely  in  the  en- 
deavor to  improve  the  character  of  the  service  and  take 
advantage  of  its  influence  upon  the  market.  The  service 
to  be  rendered  should  be  plainly  visible  in  its  value  to 
the  owner,  arranged  so  that  cost  can  be  estimated  and 


conducted  under  a  fairly  standard  knowledge  of  the  ele- 
ments of  cost,  so  that  the  user  will  be  able  to  make  his 
comparisons.  The  character  of  required  service  should 
be  studied  so  that  the  importance  of  different  elements 
is  determined  and  arranged  for  upon  a  basis  which  will 
provide  as  nearly  as  possible  a  minimum  of  cost  for 
each  job. 

In  this  connection  it  will  be  necessary  for  the  manu- 
facturer of  an  automobile  to  review  very  carefully  the 
r  placement  prices  demanded  for  parts  required  more 
or  less  regularly  in  the  servicing  of  cars  and  their  repair. 
The  cost  of  manufacturing  such  parts  is  naturally  higher 
than  the  cost  of  the  parts  going  through  the  shop  on 
a  production  schedule,  but  there  exists  a  wide  difference 
between  the  prices  charged  by  manufacturers  to  retailers 
on  parts  which  are  almost  similar,  and  unless  the  manu- 
facturer is  willing  to  bring  his  own  servicing  business 
into  line,  it  will  be  futile  for  him  to  expect  the  retailer's 
service  station  to  operate  along  standard  lines  with 
maximum  eflficiency.  It  becomes  more  and  more  obvious 
that  service  has  a  great  bearing  upon  the  sale  of  the 
car.  The  popularity  of  certain  cars  in  certain  localities 
can  be  traced  very  largely  to  the  character  of  the  ser\'ice 
rendered  in  comparison  with  others  in  the  same  price 
group.  The  diversion  of  buying  from  one  car  to  another 
in  the  same  locality  is  frequently  associated  with  a 
change  in  the  agency.  As  the  population  of  cars  grows, 
the  future  of  the  whole  business  is  wrapped  up  more 
and  more  in  the  service  rendered  in  keeping  the  car 
in  running  condition.  This  is  not  a  problem  of  the  re- 
tailer alone — it  is  the  problem  of  the  manufacturer  and 
the  retailer  to  be  worked  out  only  in  co-operation  and 
with  a  careful  examination  of  all  the  factors — the  cost 
of  parts,  the  reasonable  time  to  be  devoted  to  a  job,  the 
cost  of  labor,  the  allowable  variation  in  the  price,  the 
promptitude  of  the  service,  the  convenience  and  other 
matters.  These  things  should  have  a  consideration  when 
the  contracts  are  made  between  the  manufacturer  and 
the  retailer  or  between  the  distributor  and  the  retailer. 
They  should  be  a  part  of  the  requirements,  and  the  manu- 
facturer should  be  prepared  to  do  his  part  of  the  work 
in  the  enabling  of  service  stations  to  meet  these  require- 
ments and  live  up  to  them. 


Specifications  for  Tires  and  Tubes 


DURING  the  war  the  Bureau  of  Standards  undertook 
an  extensive  investigation  of  tires  and  tubes,  with 
the  object  of  preparing  specifications  covering  such  ma- 
terial for  military  use.  This  work  was  highly  success- 
ful, and  as  a  result  numerous  branches  of  the  Govern- 
ment adopted  the  Bureau's  specifications. 

Circular  115  of  the  Bureau  of  Standards,  obtainable 
from  the  Superintendent  of  Documents,  Washington,  con- 
sists mainly  of  a  revision  of  the  specifications  prepared  by 
the  Bureau  and  now  used  by  the  War,  Navy,  Treasury, 
and  Post  Office  Departments,  the  Panama  Canal,  and  Gen- 
eral Supply  Committee.  These  specifications  were  recom- 
mended by  the  United  States  Interdepartmental  Com- 
mittee on  Specification  Standardization  in  June  of  last 
year. 

A  tentative  draft  of  the  specifications  was  submitted  to 
a  large  number  of  representatives  of  the  tire  industry,  in- 
cluding the  Rubber  Association  of  America,  and  in  the 
revision  careful  consideration  was  given  to  their  recom- 
mendations. 

The  specifications  are  divided  into  three  parts — pneu- 
matic tires,  solid  tires,  and  inner  tubes — and  contain  a 


detailed  description  of  the  physical  and  chemical  re- 
quirements. 

In  connection  with  pneumatic  tires,  the  character  and 
strength  of  the  fabric,  the  composition  of  the  friction 
compound,  width  and  weight  of  the  fabric  for  the  breaker 
strip,  the  compound  from  which  the  cushion  is  made,  and 
the  quality  and  quantity  of  the  rubber  in  the  tread  are 
carefully  considered.  The  construction  of  the  side  walls 
and  the  bead,  as  well  as  the  tire  sizes,  are  likewise  speci- 
fied. A  mileage  of  6000  and  8000  ib  required  for  fabric 
and  cord  tires,  respectively. 

In  the  case  of  solid  tires,  the  composition  of  the  tread, 
its  strength  and  method  of  fastening  to  the  base  band, 
and  the  chemical  analysis  of  the  base  band,  together  with 
its  tensile  strength,  are  specified. 

Analytical  and  physical  requirements  are  laid  down  for 
inner  tubes  which  are  divided  into  three  classes — pure 
gum,  red  antimony,  and  compounded  tubes — the  latter  to 
be  used  only  in  6-in.  or  larger  sizes.  In  connection  with 
the  tubes,  minimum  diameter,  length,  thickness,  volume 
of  rubber  and  inflation  test  for  the  different  sizes  of  tubes 
are  specified. 
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Stable  Markets 

THE  following  statement  w^as  made  before  a  con- 
vention of  the  National  Foreign  Tracie  Council 
by  Guillermo  A.  Sherwell,  a  member  of  the  Inter- 
American  High  Commission : 

"We  are  impatient;  we  want  immediate  results; 
we  cannot  wait.  We  are  like  the  child  who  wants 
to  cross  the  street,  who  simply  must  cross  even 
though  he  will  be  crushed  by  a  car.  Our  boys  want 
to  run  and  to  play;  our  university  students  want 
credits  this  year  rather  than  knowledge  when  they 
leave  the  university ;  our  bankers  want  money  to-day 
rather  than  the  business  of  the  future,  and  our  buyers 
and  sellers  want  large  profits  right  away  rather  than 
a  sound,  permanent  market." 

While  the  above  statement  was  made  in  reference 
to  our  foreign  trade,  it  has  an  application  as  regards 
our  domestic  business  as  well. 

The  rate  of  growth  of  the  automobile  business  has 
been  so  swift  as  to  make  the  cultivating  of  a  sound, 
permanent  market  appear  far  less  essential  than  it 


has  actually  become  within  a  comparatively  short 
period  of  time.  With  the  transition  from  a  condition 
of  striving  to  fill  the  demand  of  the  market  to  that 
of  finding  a  market  to  absorb  production,  the  neces- 
sity of  cultivating  a  stable  market  appears  to  be  of 
paramount  importance. 

Emphasis  on  market  analysis  to  determine  the  mar- 
ket potentialities,  and  a  stressing  of  those  factors 
which  constitute  the  rendering  of  a  service  to  that 
specific  market  when  secured,  will  lay  the  foundation 
for  permanency  and  soundness.  A  market  which  is 
over  80  per  cent  a  replacement  one  determines  the 
direction  in  which  manufacturers  will  have  to  travel. 
Soundness  and  permanency  are  no  longer  a  question 
of  choice  but  of  necessity. 


Improving  Contracts 

THE  statement  has  recently  been  made  that  the 
best  dealer  organization  is  the  one  in  which  the 
individual  dealer  assumes  a  maximum  of  personal 
responsibility.  Granting  that  this  is  so,  our  imme- 
diate object  should  be  to  make  the  relationship  be- 
tween the  manufacturer  and  the  dealer  so  satisfactory 
that  the  latter  will  be  eager  to  assume  the  maximum 
of  personal  responsibility. 

It  is  only  just  that  the  dealer  should  have  the  assur- 
ance of  reaping  the  fruit  from  the  market  that  he 
has  cultivated.  Sometimes  there  seems  to  be  a  feeling 
that  the  dealer  should  only  be  allowed  to  grow  to  a 
limited  size  before  a  pruning  process  be  applied  to 
his  territory.  Well-established  dealerships  have  even 
been  taken  over  and  used  as  a  prize  to  give  to  some- 
one who  has  made  good  at  the  factory  or  is  in  favor 
with  the  manufacturer. 

Successful  building  up  of  a  market  within  a  terri- 
tory must  in  itself  be  indicative  of  a  creative  spirit 
and  ambition  on  the  part  of  the  dealer.  Will  not  the 
nibbling  away  of  established  territory  tend  to  decrease 
the  dealer's  productive  efforts? 

Now,  there  are  two  ways  of  disposing  of  pruned 
territory.  Either  it  is  attached  to  another  territory 
or  there  may  be  a  new  dealership  established  to  handle 
it.  In  the  latter  case  it  may  be  joined  with  the  prun- 
ings  from  other  contiguous  territories.  Here  the 
question  arises  whether  the  possibilities  of  increased 
business  through  concentration  on  small  territories 
will  justify  the  increase  of  numbers  in  the  selling 
organization. 

The  taking  over  of  dealerships  entire  may  be  a 
gamble.  It  is  not  easy  to  determine  the  amount  of 
business  that  was  secured  through  personal  contact 
of  the  customers  with  the  former  dealer,  hence  in 
many  cases  where  it  was  an  important  factor  there 
is  a  temporary  if  not  permanent  falling  away  in  vol- 
ume of  business  through  loss  of  this  contact. 

Turnover  in  the  selling  organization  should  be  con- 
fined to  those  territories  where  representation  is  un- 
satisfactory. Stability  of  the  selling  organization  and 
continuity  of  selling  effort  are  growing  increasingly 
valuable. 

With  an  improvement  in  the  drawing  up  of  con- 
tracts between  the  manufacturer  and  dealer,  and 
there  is,  fortunately,  a  movement  in  that  direction. 


March  2,  1922 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


531 


there  should  be  borne  in  mind  not  only  the  granting 
of  the  maximum  of  personal  responsibility  to  the 
dealer  but  the  making  of  such  responsibility  desirable 
to  him. 


Lessons  of  the  Roma  Crash 

ONE  more  catastrophal  accident  has  been  added 
to  the  list  which  marks  the  progress  of  lighter- 
than-air  craft  to  date.  Like  that  to  the  ZR-2,  it  will 
not  check  further  experiments  along  this  line,  but  the 
lessons  which  it  teaches  should  be  heeded,  in  order 
that  further  unnecessary  loss  of  life  may  be  avoided. 
As  in  the  case  of  the  big  dirigible  which  fell  into 
the  Humber,  the  seriousness  of  the  accident  and  the 
large  number  of  deaths  caused  by  it  resulted  from 
the  combination  of  a  number  of  unfortunate  circum- 
stances. So  far  as  can  be  judged  from  the  infor- 
mation at  hand,  the  primary  cause  of  the  accident 
was  failure  in  the  elevator  control,  which  occurred 
at  a  comparatively  low  altitude  and  caused  the  big 
ship  to  crash  to  earth  at  an  angle  of  about  45  deg. 
Here  it  should  be  noted  that  the  machine  did  not 
drop,  that  it  did  not  lack  buoyancy,  but  that  when  the 
altitude  control  ceased  to  function  it  assumed  a  down- 
ward inclination  and  crashed  to  earth  under  engine 
power.  Had  it  been  possible  to  instantly  shut  down 
all  of  the  engines,  the  crash  could  undoubtedly  have 
been  avoided,  for  the  buoyancy  of  the  big  bag  would 
then  have  asserted  itself  and  any  downward  speed 
acquired  after  the  elevator  gear  first  ceased  to  re- 
spond would  have  been  quickly  checked.  Whether 
the  failure  to  instantly  shut  off  all  of  the  engines  was 
due  to  inadequate  control  provisions  or  to  mistakes 
of  the  personnel  remains  to  be  determined. 

Even  better  than  stopping  of  the  engines  would 
have  been  a  reversal  of  the  propellers.  This,  of 
course,  is  impossible  with  ordinary  propellers  di- 
rectly mounted  on  the  crankshafts  of  the  engines. 
The  destruction  of  the  Roma,  therefore,  is  a  strong 
argument  in  favor  of  either  reversible  pitch  propel- 
lers or  of  geared  propellers  with  reversing  gear,  such 
as  installed  in  the  dirigible  now  being  built  by  the 
Goodyear  company  for  the  Navy.  We  would  not 
think  of  putting  to  sea  with  a  steamer  or  motor 
ship  without  reversing  gear,  and  last  week's  accident 
shows  that  the  ability  to  reverse  the  power  of  the 
propellers  is  equally  essential  to  safety  in  a  dirigible. 

That  so  many  people  lost  their  lives  in  the  accident 
was  probably  due  to  the  unfortunate  circumstance 
that  the  ship,  in  coming  to  earth,  struck  a  high  ten- 
sion electric  transmission  line.  Either  the  contact 
with  the  wires  or  the  contact  with  the  ground,  which 
occurred  a  mere  instant  later,  ripped  open  the  gas 
bags,  and  the  electric  flashes  from  the  broken  trans- 
mission lines  then  set  fire  to  the  inflammable  hydro- 
gen gas.  However,  if  the  engines  were  still  running 
when  the  crash  occurred,  there  would  seem  to  have 
been  also  a  considerable  danger  of  the  hydrogen-air 
mixtures,  which  must  have  been  quickly  formed,  to 
have  become  ignited  by  the  exhaust  flame. 

This  merely  goes  to  show  anew  that  as  long  as  the 
highly  inflammable  hydrogen  is  used  as  a  filling  gas, 
any  violent  landing  is  almost  certain  to  be  accom- 


panied by  explosions,  leaving  the  occupants  very 
little  chance  to  escape  with  their  lives.  If  any  fur- 
ther incentive  were  needed  to  make  the  non-inflam- 
mable helium  (or  hydrogen  so  much  diluted  with 
helium  as  to  be  non-inflammable)  available  for  the 
hghter-than-air  craft  of  our  Army  and  Navy,  the 
sad  fate  of  the  Roma  should  furnish  it.  There  is 
much  greater  reason  to  use  these  non-inflammable 
filling  gases  in  the  present  stage  of  airship  develop- 
ment than  there  will  be  once  the  mechanical  prob- 
lems of  airship  construction  have  been  fully  solved, 
when  forced  landings  will  probably  be  very  rare. 


Making  Men  and  Money 

IN  one  of  his  now  famous  "Common-Sense  Edi- 
torials," Bruce  Barton  recently  said:  "I  some- 
times think  that  successful  business  men  should  add 
a  line  to  their  letterheads  after  this  fashion :  'John 
Jones  and  Company,  Builders  of  Automobiles — and 
of  Men.' 

"And  that  somehow  the  Government  should  dis- 
criminate in  levying  taxes  between  businesses  where 
men  are  merely  used  and  those  where  men  are  made." 

There  is  always  a  necessity  for  trained  men  in  in- 
dustry. To  be  assured  of  such  men,  industry-  must 
do  the  training.  There  is  frequently  too  strong  a 
tendency  on  the  part  of  employers  to  demand  skilled 
men,  when  those  particular  employers  are  doing  very 
little  to  provide  an  opportunity  for  increased  skill 
or  personal  development  within  their  o\mi  organiza- 
tions. 

The  man-building  organization  has  growing  within 
itself  potential  leaders;  great  driving  forces  which 
will  produce  and  market  most  efficiently  and  conse- 
quently most  profitably ;  forces  which  assure  the  per- 
manent progress  of  the  organization  regardless  of 
the  coming  or  going  of  any  individual,  however  im- 
portant his  function. 

Building  men  instead  of  merely  using  them  not 
only  fulfills  a  social  and  industrial  obligation  but 
brings  results  to  the  organization  in  dollars  and  cents. 


Taxes  and  the  Bonus 

IN  connection  with  the  recent  suggestion  Oi  Con- 
gress to  provide  a  soldiers'  bonus  largely  through 
the  contributions  of  the  automotive  industry,  the  re- 
sult of  the  referendum  of  the  Chamber  of  Commerce 
of  the  United  States  on  the  boras  is  of  interest.  The 
members  of  the  Chamber  voted  decisively  against  the 
granting  of  a  bonus  for  ex-service  men,  72  per  cent 
forming  the  opposition.  The  referendum  was  sent  out 
six  weeks  ago  and  final  results  have  just  been  an- 
nounced. These  results  confirmed  the  action  of  the 
Chamber  previously  at  two  annual  meetings  and  can 
properly  be  interpreted  as  indicative  of  the  sentiment 
of  American  business  men. 

The  automotive  industry  has  always  stood  ready  to 
bear  its  fair  share  of  tax  burden,  but  the  place  has 
been  reached  where  it  is  already  bearing  at  least  that 
fair  share.  The  proposals  of  Congress  for  raising 
a  third  of  the  bonus  from  those  using  the  products 
of  the  automobile  industry-  had  no  basis  in  justice. 
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Notes  of  Willys-Overland  Renewed  I 
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Defeat  Is  Indicated 
for  Bank  Creditors 


Held  Doubtful  Now  if  Mortgage 
Will  Be  Placed   on   Com- 
pany's Property 

NEW  YORK,  Feb.  28— Bank  loans 
of  the  Willys-Overland  Co.,  aggre- 
gating $16,556,000,  which  matured 
to-day,  have  been  renewed  for  three 
months. 

This  development  is  the  most  im- 
portant in  the  recent  history  of  the 
company.  It  indicates  that  the  bank 
creditors  who  proposed  to  keep  con- 
trol by  a  $25,000,000  refinancing 
program  based  on  mortgage  bonds 
have  been  defeated  by  the  other  in- 
terests in  the  company.  Any  re- 
financing program  must  be  submitted 
to  the  preferred  stockholders,  and  it 
now  is  considered  doubtful  whether 
any  attempt  will  be  made  to  mort- 
gage the  property. 

Toledo  Dominates  Board 

By  the  election  in  the  past  ten  days 
of  six  Toledo  bankers  and  business  men 
as  directors  of  the  company,  nine  of  the 
eleven  members  of  the  board  are  resi- 
dents of  Toledo.  The  only  representa- 
tives of  the  New  York  and  Chicago  bank 
creditors  left  on  the  board  are  J.  R.  Har- 
beck  and  Elisha  Walker  of  this  city. 

The  fact  that  control  of  the  company 
has  been  shifted  to  Toledo  is  evidenced 
by  the  announcement  that  the  executive 
offices  which  have  been  maintained  in 
New  York  for  years  will  be  removed  to 
Toledo  and  that  John  N.  Willys,  presi- 
dent of  the  company,  will  devote  prac- 
tically all  of  his  attention  to  Willys-Over- 
land. When  he  is  not  on  the  road  pro- 
moting sales  he  will  be  at  Toledo. 

The  significant  announcement  also  is 
made  that  Willys  has  severed  connec- 
tions with  practically  all  his  other  in- 
terests. While  official  information  on  tne 
subject  is  lacking,  there  is  reason  to  be- 
lieve that  this  means  his  early  retire- 
ment from  the  Republic  Motor  Truck  Co., 
of  which  he  has  had  control,  but  which 
now  is  virtually  in  the  hands  of  its 
creditors. 

Wilson   Chosen   General   Manager 

No  definite  date  has  been  fixed  for 
closing  the  executive  offices  here  and 
little  is  known  about  what  will  be  done 
with  the  personnel  of  the  New  York  or- 
ganization. It  is  assumed  that  all  the 
officers  of  the  company  will  be  taken  to 
Toledo. 

Another  important  development  in  the 
affairs  of  the  company  was  the  election 


of  Charles  B.  Wilson,  who  has  been  vice- 
president  in  charge  of  operations  at  To- 
ledo, as  general  manager.  He  thus  suc- 
ceeds Walter  P.  Chrysler  as  the  most 
powerful  influence  in  the  company  next 
to  Willys  himself. 

Wilson  is  very  highly  regarded  by  the 
Toledo  directors,  and  he  was  made  gen- 
eral manager  at  a  meeting  which  was  not 
attended  by  Willys,  who  is  absent  on  a 
long  trip. 

Extension  of  the  bank  notes  for  three 
months  is  something  of  a  surprise.  It 
was  reported  in  Automotive  Industries 
last  week  that  the  new  directors  had 
been  given  30  days  in  which  to  con- 
sider the  bankers'  refinancing  program. 
The  Toledo  bankers,  who  would  be  glad 
to  take  over  all  the  bank  indebtedness  if 
they  could  do  so,  are  said  to  favor  a 
continuance  of  the  policy  under  which 
the  loans  have  been  reduced  by  10  per 
cent  payments  in  cash  from  time  to  time, 
and  it  is  believed  they  will  insist  upon 
this  plan. 

Company's  Assets,  $100,000,000 

The  following  statement  in  reference 
to  the  affairs  of  the  company  has  been 
made  by  Willys: 

Willys-Overland  has  assets  exceeding  $100,- 
000,000.  In  addition  to  its  Toledo  plant, 
devoted  exclusively  to  manufacture  of  Over- 
land and  Willys-Knight  cars  and  parts,  there 
are  three  other  plants  located  in  Pontiac, 
Mich.,   Elmira,   N.   Y.,  and  Elyria,   Ohio. 

We  have  $78,670,381  paid-in  capital  stock, 
$22,049,500  of  which  is  preferred  and  $56,- 
620,881  common.  There  never  has  been  a 
bond  issue.  It  has  been  company's  policy 
to  provide  part  of  its  working  capital  by 
borrowing  from  banks.  Notes  payable  have 
been  as  high  as  $34,465,000  and  are  at  pres- 
ent $16,556,000.  Company  has  $4,000,000 
cash  in  banks  and  is  meeting  all  its  obliga- 
tions. 

Operating  condition  is  splendid,  principally 
because  it  has  consumed  its  high-priced  ma- 
terial inventory  and  practically  eliminated 
its  obligations  for  high-priced  material. 

We  are  entering  a  selling  season  with  every 
reason  to  expect  big  business.  We  have  put 
into  operation  an  improved  marketing  plan. 
More  than  3500  live  dealers  have  contracted 
with  us,  and  early  this  spring  we  hope  to 
have  at  least  5000  dealers. 

There  is  no  mystery  surrounding  our  finan- 
cial position,  and  we  fully  expect  that  before 
the  spring  season  is  over  the  progress  we  are 
making  will  place  Willys-Overland  in  the 
strong  position  which  facts  in  the  case 
justify. 

{Continued  on  page  541) 


SPAIN  TO  INVITE  U.  S. 

rJEW  YORK,  Feb.  27— A  dispatch 
fro.n  Madrid  says  that  Foreign  Minister 
Ilontoria  is  about  to  send  official  invi- 
tations to  the  United  States,  British, 
French,  Belgian,  German,  Austrian,  Ital- 
ian and  Swiss  governments  to  partici- 
pate in  the  International  Motor  Car  Ex- 
position at  Barcelona.  The  exposition 
will  take  place  some  time  in  May. 


Klingeiisiiiith,  Beall, 
Hanover  to  Build  Cab 


Nat    Jacoby    Associated    in    New 

Company — Separate    from 

Gray  Organization 

DETROIT,  Feb.  28— A  company  capi- 
talized at  $10,000,000  soon  will  be  incor- 
porated in  New  York  State  to  manufac- 
ture a  standard  taxicab,  which  will  sell 
for  approximately  $1,200. 

Identified  with  the  new  enterprise  will 
be  Frank  L.  Klingensmith,  president  of 
the  Gray  Motor  Corp.,  and  Frank  F.  Beall, 
his  associate  in  that  company;  H.  T. 
Hanover,  president  of  the  Apex  Motor 
Corp.,  and  Nat  Jacoby,  who  is  now  at  the 
head  of  the  Black  and  White  Cab  Co.  of 
New  York. 

The  new  corporation  will  be  entirely 
separate  from  Gray  Motors. 

Plant   Located 

The  plans  as  outlined  call  for  a  vehicle 
from  which  will  be  eliminated  all  unnec- 
essary equipment  and  attachments.  The 
cabs  will  be  manufactured  and  operated 
by  the  company.  A  plant  already  has 
been  located.  The  operating  end  of  the 
business  will  be  under  the  direction  of 
Jacoby. 

Connected  with  the  new  enterprise  will 
be  four  automotive  engineers  who  have 
made  a  careful  study  of  the  taxicab  ques- 
tion. It  is  understood  that  the  vehicle 
will  be  an  engineering  product  rather 
than  an  assembled  one.  Operations 
eventually  will  be  carried  on  in  all  the 
large  cities  if  the  plans  of  the  corpora- 
tion mature. 


Control  of  Guy  Disc 

Valve  Engine  Acquired 

DETROIT,  Mar.  1— Frank  L.  Klingen- 
smith and  hib  associates  in  the  Gray 
Motor  Corp.  are  reported  to  have  ac- 
quired control  of  the  Guy  Disc  Valve 
Engine  Co.  of  Ypsilanti,  which  formerly 
was  a  part  of  the  Apex  Motor  Corp., 
manufacturers  of  the  Ace  car. 

Originally  the  Apex  company  made 
both  the  car  and  the  engine,  but  be- 
cause of  lack  of  manufacturing  facilities 
its  plant  was  used  exclusively  for  making 
the  car,  which  was  equipped  with  a  Con- 
tinental engine. 

The  original  plan  was  to  manufacture 
the  Guy  engine  in  two  types,  one  of  four 
cylinders  and  one  of  six.  It  now  is  be- 
lieved that  ihe  four  will  be  used  for  the 
Gray  car  and  the  six  for  the  Ace  and 
the  new  taxicab  which  will  be  built  by 
Klingensmith  and  his  associates. 

Harry  T.  Hanover,  president  of  the 
.A.pex  company,  is  also  interested  in  the 
taxicab  corporation,  it  is  understood. 
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Truck  Gain  Shown 
in  Growing  Output 

[mprovement  Noted  in  Car  Busi- 
ness,  Especially   in   $800  to 
$1,000  Price  Class 


By  JAMES  DALTON 

NEW  YORK,  Feb.  28.— The  coming 
of  March  brings  reports  that  factories 
in  the  Detroit  district  are  preparing 
to  speed  up  production.  Sales  have 
increased  to  a  point  where  it  is  diffi- 
cult to  fill  orders  on  the  present  part- 
time  basis  and  several  plants  will  add 
a  day  or  a  day  and  a  half  to  their 
working  week. 

Better  business  is  felt  particularly 
by  the  companies  making  cars  in  the 
$800-$l,000  price  class,  but  Cadillac 
and  Lincoln  both  declare  they  have 
orders  booked  far  ahead.  The  Lin- 
coln Motor  Co.  has  just  awarded  a 
$1,000,000  contract  for  4-  and  7- 
passenger  body  models.  The  Gray 
Motor  Corp  and  the  Rickenbacker 
Motor  Co.  have  placed  large  orders 
for  supplies  and  are  preparing  to  go 
into  production.  Other  companies 
are  releasing  materials  earlier  than 
had  been  expected. 

Greater  Stress  on  Fuel  Saving 

At  least  two  prominent  passenger 
car  manufacturers  are  preparing  to 
bring  out  new  models.  It  is  freely 
predicted  that  before  the  year  is  over 
greater  stress  will  be  placed  on  gaso- 
line economy  and  less  on  the  initial 
price.  High  mileage  per  gallon  of 
gasoline  will  be  one  of  the  talking 
points  for  the  $348  assembled  car 
which  W.  C.  Durant  has  contracted 
to  build. 

Evidence  of  the  increased  demand 
for  light  delivery  trucks  is  found  in 
the  fact  that  1000  more  Reo  speed 
wagons  were  sold  in  January  than 
were  produced  at  the  factory.  Sub- 
stantial gains  also  were  made  in  Jan- 
uary by  makers  of  heavy-duty  trucks. 

Dealers  Show  Confidence 

The  optimism  of  manufacturers 
probably  is  a  reflection  of  the  in- 
creased confidence  of  dealers  in  all 
parts  of  the  country.  Reports  from 
shows  everywhere  tell  of  more  sales 
at  retail  than  last  year  and  greater 
interest  by  the  public.  Everything 
points  to  a  substantial  spring  busi- 
ness, both  in  passenger  cars  and 
trucks.  Unusually  mild  weather 
already  has  roused  the  motoring 
urge. 

Business  of  parts  and  accessory 
manufacturers  in  January  was  mate- 
rially larger  than  in  December  and 
the    indications    are    that    February 
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was  still  better.  They  are  now  feel- 
ing the  full  benefit  of  deflated  in- 
ventories. Even  machine  tool  makers 
are  having  inquiries  from  vehicle 
manufacturers  who  see  the  need  of 
putting  their  factories  in  better  po- 
sition to  meet  keen  competition. 

Production  of  pneumatic  tire  cas- 
ings for  1921  reached  the  unexpect- 
edly large  total  of  21,820,041,  but 
there  are  no  accurate  figures  for 
1920  with  which  to  make  compari- 
sons. It  was  little,  if  any,  larger  in 
that  year,  however. 

Those  companies  which  really  are 
going  after  export  business  are  get- 
ting it.  Sales  are  being  made  in 
steadily  increasing  volume  in  Aus- 
tralia, Argentina,  Mexico,  Porto  Rico, 
South  Africa,  India  and  Scandinavia. 
The  tone  of  the  market  is  better  in 
Cuba,  Porto  Rico,  the  Philippines  and 
other  small  countries.  The  General 
Motors  Corp.  is  shipping  an  average 
of  125  Buicks  and  Chevrolets  daily 
from  Oshawa,  Ontario,  and  all  ex- 
porters have  been  heartened  by  the 
recent  rise  in  exchange. 

Both  domestic  and  foreign  sales 
for  the  first  two  months  of  the  year 
have  been  so  far  ahead  of  the  same 
period  in  1921  that  there  is  danger 
of  rousing  exaggerated  expectations 
for  the  remainder  of  the  year,  but 
the  difference  in  volume  will  grow 
smaller  as  the  year  progresses. 
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No  Change  in  Bosch  Force 
Following  Kern's  Leaving 

SPRINGFIELD,  MASS.,  Feb.  27— Ar- 
thur T.  Murray,  president  of  the  Ameri- 
can Bosch  Magneto  Co.,  declared  em- 
phatically to-day  that  no  further  changes 
in  the  organization  were  in  prospect  as 
a  result  of  the  ca'bled  resignation  of  Mar- 
tin E.  Kern  as  a  director,  which  was  re- 
ceived last  week. 

Kern,  a  former  Allentown,  Pa.,  banker 
and  organizer  of  the  Bethlehem  Motors 
Corp.,  figured  prominently  in  the  pur- 
chase of  the  Bosch  property  from  the 
alien  property  custodian.  This  sale  is 
being  investigated  by  the  Department  of 
Justice.    Kern  is  now  abroad. 

Murray  said  he  did  not  know  whether 
or  not  Kern  had  disposed  of  his  stock 
holdings  in  the  company,  but  asserted 
that  they  were  not  large.  He  added  that 
the  affairs  of  the  company  were  progress- 
ing satisfactorily  and  that  a  steady  in- 
(Crease  is  being  shown  in  the  volume  of 
business. 


SENATE  GETS  HIGHWAY  FUND  BILL 

WASHINGTON,  Feb.  25  —  Senator 
Standfield  of  Oregon  has  introduced  a 
bill  to  extend  and  carry  out  the  provi- 
sions of  the  Federal  Highway  Act,  pro- 
viding for  an  appropriation  of  $100,000,- 
000  for  each  fiscal  year  from  1923-1927. 
to  aid  the  States  in  the  construction  of 
rural  post  roads  and  other  purposes. 


Wholesale  Business 
for  Lincoln  Dropped 

Sales  Will  Be  Handled  Through 

Dealers — Ford  Executives  to 

Co-operate  at  Plant 

DETROIT,  Feb.  25— Completed  plans 
for  the  distribution  of  Lincoln  cars  by 
the  former  Lincoln  dealer  organization 
and  the  Ford  dealer  organization  find 
wholesale  business  eliminated,  all  trans- 
actions with  retailers  now  being  handled 
directly  through  the  Lincoln  factory  here 
or  through  the  .35  Ford  factory  branches. 

Dealers  in  the  metropolitan  cities  of 
the  country  do  business  directly  with  the 
factory,  carrying  their  own  stocks  of 
cars  and  parts.  In  the  smaller  cities  of 
the  country  the  Lincoln  dealers  will  deal 
with  the  nearest  Ford  branch  and  will 
carry  smaH  stocks  of  cars  and  parts.  In 
the  rural  districts  the  Ford  dealers  will 
sell  Lincolns  on  commission,  getting  their 
cars  from  the  branches  as  they  sell  them, 
but  carrying  no  parts. 

Dealers  Work  Together 

In  the  cities  where  there  are  both  Lin- 
coln and  Ford  dealers,  the  latter  will 
for  the  most  part  act  as  salesmen  for 
the  Lincoln,  commissions  being  fixed  to 
make  this  attractive.  All  servicing  and 
the  handling  of  trade-ins  involved  will 
be  by  the  Lincoln  dealer.  Where  the 
Ford  dealer  would  handle  the  sale  and 
trade-in,  a  large  commission  is  provided. 

Production  at  the  factory  will  be  under 
the  co-operative  direction  of  Lincoln  and 
Ford  executives,  Wilfred  C.  Leland,  gen- 
eral manager,  said  to-day.  It  is  not  ex- 
pected to  name  a  new  production  head 
specifically  for  Lincoln  he  said.  This 
same  co-operative  idea  applying  to  sales 
and  production  has  been  worked  out  to 
apply  to  every  department  of  the  two 
companies,  he  stated. 

The  impression  that  Ford  would  dom- 
inate the  new  Lincoln  organization  and 
that  Ford  men  would  be  installed  to  take 
over  the  active  management  of  affairs 
has  not  been  borne  out.  All  inquiries 
at  the  offices  of  Henrj'  and  Edstl  Ford 
as  to  Lincoln  affairs  have  been  referred 
to  Wilfred  C.  Leland,  and  any  official 
information  on  developments  has  come 
exclusively  from  him. 

To  Amalgamate  Plants 

One  of  the  first  steps  of  the  reorgan- 
ized company  is  to  amalgamate  the  Hol- 
den  avenue  plant  with  the  main  plant. 
This  step  was  conteir.plated  before  the 
receivership  and  is  now  being  put  into  ef- 
fect. The  Holden  avenue  plant  fomierly 
embraced  the  screw  machine  and  frame 
departments.  These  are  now  being  fitted 
into  the  scheme  of  progressive  manufac- 
ture at  the  main  plant  and  will  result  in 
large  annual  economies.  As  soon  as  all 
equipment  is  moved,  the  Holden  avenue 
factory  will  be  offered  for  sale. 

Production  will  be  increased  so  that  by 
March  15  it  will  reach  30  a  day.  This 
rate  will  be  continued  until  a  sufficient 
{Contimied  on  page  540) 
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United  Auto  Stores 
Put  in  Receivership 

Similar  Application  Filed  Against 

Subsidiary — President  Claims 

Company  Is  Solvent 

PHILADELPHIA,  Feb.  24— The  United 
Auto  Stores,  Inc.,  a  chain  system  of  tire 
and  accessory  stores,  incorporated  in 
Delaware  but  having  its  headquarters 
here  and  operating  fifty-eight  branches 
in  four  states,  has  been  thrown  into  re- 
ceivers' hands.  The  United  Guaranty 
Corp.,  organized  to  sell  stock  in  the 
United  Auto  Stores,  will  soon  follow,  if 
an  application  made  in  the  United  States 
District  Court  is  granted.  Steps  are 
being  taken  to  have  receivers  appointed 
in  every  state  where  the  two  organiza- 
tions do  business.  A  deputy  sheriff  now 
has  charge  of  the  office  of  the  Guaranty 
company  here. 
Receivers  Make   Application 

The  application  for  the  second  receiver- 
ship was  made  in  the  name  of  Francis 
F.  Burch,  a  councilman  of  this  city,  and 
Major  Samuel  A.  Whitaker,  the  tem- 
porary receivers  named  to  take  over  the 
affairs  of  the  United  Auto  Stores.  The 
liabilities  of  the  Stores  company  are 
stated  to  be  $1,250,000  and  the  assets  are 
asserted  to  be  in  a  much  tangled  condi- 
tion. Book  assets  are  given  as  $4,000,- 
000.  Actual  assets  are  said  to  be  $281,- 
000  in  merchandise  and  stock  in  a  local 
foundry. 

Attorneys  for  Edward  B.  P.  Carrier, 
the  president,  have  issued  the  following 
statement: 

Edward  B.  P.  Carrier,  head  of  the  United 
Auto  Stores,  Inc.,  and  also  president  of  the 
United  Guaranty  Corp..  declares  the  company 
is  absolutely  solvent.  It  has  fifty-eight 
stores  in  active  operation  and  the  good  will 
of  thousands  of  customers.  He  closed  the 
stores  which  were  dead  wood. 

The  branch  at  131  South  Broad  Street  was 
closed  to  reduce  overhead  expenses.  Up  to 
the  time  that  a  receiver  was  appointed  no 
creditor  had  filed  a  petition  in  bankruptcy 
and  no  stockholder  had  filed  a  petition  for 
receivership. 

Some  adverse  business  interests,  it  seems 
to  Mr.  Carrier,  are  engaged  in  deliberately 
conspiring  to  embarrass  him  and  the  com- 
pany and  to  seize  the  company.  The  com- 
pany's affairs  are  embarrassed  solely  b..  Ihe 
financial  depression  and  a  dull  season  in  the 
sale  of  automobile  accessories  and  had  it  not 
been  fon  the  business  enemies  of  Mx.  Carrier 
the  company  would  quickly  be  put  on  a  sound 
footing. 

Carrier  Owns  Most  Voting  Stock 

Carrier,  who  is  28  years  old  and  who 
started  in  business  a  few  years  ago  in 
the  tire  sales  and  repair  line,  is  said  to 
own  490  of  the  500  voting  shares  of  the 
Stores  company.  His  attorney  also  states 
that  $50,000  liabilities  recently  had  been 
cancelled. 

In  the  opinion  of  A.  E.  Williamson, 
expert  accountant,  about  $3,750,000  which 
is  valueless  is  charged  in  with  the  assets. 
He  reports  that  the  concern  had  heavy 
overdrafts  at  local  banks. 
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Joseph  L.  Kun,  assistant  United  States 
Attorney,  whom  Williamson  is  assisting 
and  who  is  going  over  the  companies' 
affairu,  asserts  that  there  was  an  oper- 
ating loss  of  $1,000  a  day  on  accessories 
and  a  net  deficit  of  more  than  $1,000,000. 
Kun  also  asserts  that  the  company  lost 
$1,385,770  from  December,  1919,  until 
the  present.  The  Stores  company,  which 
had  been  operating  a  short  time  prior 
to  1919,  was  recapitalized  for  $1,000,000 
in  September  of  that  year.  The  Guaranty 
company  was  not  formed  until  April, 
1921. 

Kun  Says  Large  Profit  Made 

Acco.-ding  to  Kun,  during  the  stock 
increase  of  the  Stores  company  in  1919, 
Carrier,  through  the  Guaranty  company, 
underwrote  40,000  shares  of  common 
stock  at  $1  a  share  and  then  sent  his 
salesmen  out  and  sold  the  stock  for  $42 
a  share,  and  returned  the  sum  of  $1  to 
the  Stores  company  and  the  balance  he 
retained  after  paying  commission  to  the 
salesmen.  Kun  states  that  agents  in 
charge  of  Stores  company  shops  were  re- 
quired to  buy  $2,000  worth  of  stock  each. 

The  United  Guaranty  Corp.,  it  is  said, 
had  a  contract  to  sell  United  Auto  Stores, 
Inc.,  stock  for  $50,  receiving  a  com- 
mission of  $26  a  share.  This  gave  the 
chain  stores  $24  out  of  every  share  sold 
to  go  into  the  treasury.  More  than  160 
stock  sales  men  of  the  corporation  are 
reported  stranded  in  various  cities 
throughout  twenty  states,  and  many  have 
appealed  for  funds  to  the  local  District 
Attorney's  office.  The  agents  for  the  cor- 
poration, it  is  said,  were  also  employed 
by  Carrier  to  promote  the  sale  of  stock 
in  the  Hydro-United  Tire  Co.  of  Potts- 
town,  Pa.  This  fiscal  agency  is  said  to 
have  sold  through  its  corps  of  salesmen 
$2,392,280  worth  of  Stores  company  stock 
to  between  10,000  and  11,000  men  and 
women,  chiefly  residing  in  the  East. 

New  Jersey  fishermen  are  reported  to 
have  been  heavy  purchasers  of  stock  in 
the  Stores  company.  Many  of  the  em- 
ployees also  were  stockholders.  Stock 
purchasers  in    Reading,   Pa.,   where   the 

{Continued  on  page  541) 
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New  Stock  Provided 
Under  Midwest  Plans 


Voorhis  Directs  Nash 

Sales;  McCarty,  Manager 

KENOSHA,  WIS.,  Feb.  27— Charles  B. 
Voorhis  has  been  appointed  vice-presi- 
dent and  director  of  sales  of  the  Nash 
Motors  Co.,  and  Earl  H.  McCarty,  for- 
merly assistant  sales  manager  of  the 
Studebaker  Corp.,  has  been  appointed 
sales  manager. 

McCarty  joined  the  Studebaker  organ- 
ization in  October,  1902,  when  he  was 
just  out  of  school.  After  occupying  vari- 
ous positions  in  the  sales  deprrtment  he 
<vas  appointed  manager  of  the  Portland 
I  ranch  of  the  vehicle  division  in  1914  and 
a  year  later  was  transferred  to  Dallas, 
Tex.,  in  a  similar  capacity.  In  1917  he 
was  taken  into  the  automobile  division, 
going  back  to  Portland  as  assistant 
branch  manager.  Eight  months  later  he 
was  promoted  to  branch  manager  and  in 
1919  was  called  to  South  Bend  to  become 
assistant  sales  manager. 


$4,500,000     Preferred    Will    Be 

Held  by  Creditors — Working 

Capital  to  Be  Obtained 

INDIANAPOLIS,  Feb.  25— Plans  for 
the  reorganization  and  refinancing  of  the 
Midwest  Engine  Co.  of  this  city  have 
been  announced  by  Oscar  Stevens  of  New 
York,  secretary  of  the  creditors'  com- 
mittee of  local  and  outside  banks  that 
have  had  charge  of  the  management  of 
the  organization  since  July  17,  1921. 

The  plans  in  brief  call  for  the  reor- 
ganization of  the  company  into  the  Mid- 
west Engine  Corp.;  issuing  of  $4,500,000 
of  preferred  stock  which  will  be  held  by 
the  creditors  of  the  Midwest  Engine  Co.; 
issuance  of  125,000  shares  of  common 
stock;  75  per  cent  of  which  will  be 
awarded  to  share  holders  of  the  pre- 
ferred stock  of  the  Midwest  Engine  Co.; 
and  flotation  of  $3,000,000  of  7  per  cent 
refunding  bonds,  of  which  but  $1,000,000 
are  to  be  sold  immediately  and  to  be 
applied  solely  as  working  capital  of  the 
reorganized  concern. 

Stockholders  Approve  Plan 

One-half  of  the  bonds  to  be  issued  now 
are  said  to  have  been  subscribed  for  by 
holders  of  preferred  stock,  and  the  bal- 
ance is  to  be  placed  with  present  share 
holders.  About  $1,200,000  of  the  bonds 
are  to  he  held  in  the  treasury  to  provide 
for  the  refunding  of  the  present  issue, 
and  $800,000  will  be  used  to  satisfy 
claims  of  bank  and  trade  creditors.  It 
it  said  that  85  per  cent  of  the  holders 
of  preferred  stock  have  approved  of  the 
reorganization  plans. 

It  is  believed  that  the  reorganization 
plan  will  not  affect  the  personnel  of  the 
company  and  that  John  Wood  will  con- 
tinue as  manager.  The  company  is  said 
to  have  engine  contracts  with  the  makers 
of  truck,  tractor  and  bus  companies  that 
with  normal  conditions  might  run  to 
$2,000,000  worth  of  engines  a  year  and 
that  there  are  prospects  of  additional 
contracts  that  might  double  this  demand 
under  normal  requirements. 

Voting  Powers  Depend  Upon  Dividends 

Under  the  reorganization  plan,  the 
holders  of  the  common  stock  of  the  Mid- 
west Engine  Co.  are  to  drop  out  of  the 
organization  as  far  as  their  holdings  are 
concerned.  Holders  of  the  new  preferred 
stock  will  be  given  voting  powers  in  the 
corporation  after  the  concern  has  paid 
dividends  for  two  consecutive  years. 


S.  A.  E.  MEETING  IN  JUNE 

NEW  YORK,  Feb.  27— The  Society  of 
Automotive  Engineers  will  hold  its  1922 
summer  meeting  at  White  Sulphur 
Springs,  West  Virginia,  June  20  to  24. 
There  will  be  the  usual  sports  and  en- 
tertainment in  addition  to  the  technical 
p'-ogram.  The  S.  A.  E.  expects  to  get 
a  round  trip  railroad  rate  of  a  fare  and 
a  half  for  the  convention. 
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Dirigible  Airship 
Line  to  Be  Opened 

General  Air  Service  Will  Operate 

Craft  Like  Zeppelins  and 

Use  Helium 


WASHINGTON,  Feb.  27— The  Gen- 
eral Air  Service  has  been  incorporated 
in  Maryland  as  a  successor  to  the 
American  Investigation  Corp.  which  was 
organized  to  investigate  the  practicabil- 
ity of  establishing  in  this  country  a  com- 
mercial dirigible  air  service.  Plans  for 
establishing  this  service  and  details  of 
the  preliminary  investigation  were  re- 
counted in  Automotive  Industries  of 
Aug.  11  last. 

Crowell  an  Incorporator 

Benedict  Crowell,  former  assistant 
Secretary  of  War,  who  headed  the 
American  aviation  mission  to  Europe 
and  who  is  president  of  the  Aero  Club 
of  America,  is  one  of  the  incorporators 
of  the  General  Air  Service.  Other 
men  associated  with  him  are:  L.  V. 
Benet,  president  of  the  Hotchkiss  Co.; 
Owen  D.  Young,  vice-president  of  the 
General  Electric  Co.,  New  York;  Mar- 
shall Field,  3rd;  Col.  Charles  DeForest 
Chandler,  U.  S.  Army,  retired;  Snowden 
A.  Fahnestock;  E.  M.  Herr,  president  of 
the  Westinghouse  Co.;  Samuel  McRob- 
erts;  R.  B.  Mellon  of  the  Mellon  National 
Bank  of  Pittsburgh;  Theodore  Pratt  of 
the  Standard  Oil  Co.;  Franklin  D. 
Roosevelt;  Benjamin  Thaw  of  Pittsburgh 
and  David  Goodrich  of  New  York. 

Dr.  Johann  Schuette  of  the  Schuette- 
Lanz  Airship  Co.  vdll  be  associated  with 
the  new  corporation.  The  incorporation 
papers  were  filed  two  weeks  after  Dr. 
Schuette  returned  to  the  United  States. 
Negotiations  vdth  the  Zeppelins  are 
understood  to  have  been  dropped  definite- 
ly, but  the  type  of  airship  which  will  be 
used  will  be  similar  to  the  Zeppelin. 

New  York  to  Chicago  First 

Promoters  of  the  company  say  that 
the  first  line  to  be  put  into  operation 
will  be  from  New  York  to  Chicago,  and 
that  it  will  be  extended  to  the  Pacific 
Coast  when  additional  ships  have  been 
built.  Preliminary  operations  will  be  be- 
gun with  two  ships,  which  will  be  fabri- 
cated in  Germany  but  assembled  in  the 
United  States.  They  are  designed  to  pro- 
vide accommodations  for  100  passengers 
and  30  tons  of  mail  and  express  matter. 

The  company  proposes  to  use  helium 
instead  of  hydrogen  gas  in  the  operation 
of  dirigibles,  which  will  embrace  the  lat- 
est modifications  of  both  the  Zeppelin  and 
Schuette-Lanz  patents.  It  is  asserted 
also  that  gasoline,  another  source  of  fire 
and  explosion,  will  not  be  used  and  that 
the  motor  power  will  be  furnished  by 
oil  fuel. 

Promoters  of  the  company  believe  that 
the  government  will  permit  the  use  of 
the  navy  hangar  at  Lakehurst,  N.  J.,  or 
at  Cape  May  for  the  assembling  of  the 
dirigibles  while  its  own  housing  and  ter- 
minal facilities   are  under  construction. 
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Careful  consideration  has  been  given  to 
sources  of  helium  supplies,  and  the  gov- 
ernment is  deeply  interested  in  this  ques- 
tion. 

"Our  aim  is  to  supply  dirigible  air- 
ship service  to  America,"  Crowell  said, 
"and  as  time  goes  on  to  link  this  conti- 
nent with  the  rest  of  the  world  by  aerial 
routes,  a  service  supplementing  existing 
methods  of  transportation,  one  which  will 
traverse  space  in  a  minimum  of  time 
and  supply  a  means  of  travel  both  safe 
and  comfortable." 


Court  Finds  Burdick  Tire 
Assets  Exceed  Liabilities 

INDIANAPOLIS,  Feb.  24.-Judge  An- 
derson in  Federal  Court  here  has  denied 
the  petition  of  alleged  creditors  of  the 
Burdick  Tire  &  Rubber  Co.,  a  Delaware 
corporation  with  a  factory  at  Noblesville, 
Ind.,  that  the  company  be  thrown  into 
bankruptcy  and  a  receiver  appointed. 
Judge  Anderson  declared  that  the  testi- 
mony showed  the  corporation  has  assets 
in  excess  of  its  liabilities.  He  added, 
however,  that  it  was  evident  some  of  the 
stockholders  had  been  "flim-flammed." 

The  petition  was  filed  some  time  ago 
by  Calvin  C.  Miller  and  Joseph  Lowman 
of  Peble  County,  Ohio,  creditors  of  the 
tire  company,  who  charged  mismanage- 
ment of  the  company,  insolvency  and 
efforts  to  defraud  stockholders. 


Root  and  Pavey  Become 

Officers  in  Parts  Firm 

COLUMBUS,  OHIO,  Feb.  27— The  Au- 
tomotive Parts  Co.,  capitalized  at  $250,- 
000,  has  been  organized  by  Columbus 
capitalists  to  operate  a  wholesale  busi- 
ness in  parts  and  accessories.  H.  C. 
Root,  for  the  past  eight  years  general 
manager  of  the  Westcott  Motor  Car  Co., 
is  president;  Ernest  E.  Pavey,  receiver 
for  the  Monitor  Motor  Car  Co.,  is  vice- 
president.  Root  will  also  be  general  man- 
ager of  the  business. 

The  concern  will  have  exclusive  selling 
rights  in  Ohio  for  Continental  Motors, 
Timken  axles  and  bearings,  Warner 
transmission  systems,  Borg  &  Beck 
clutches,  Spicer  universal  joints  and 
other  parts.  The  headquarters  will  be  in 
this  city. 


GILSON  BUYS  GLOBE  PLANT 

MILWAUKEE,  Feb.  27— Harry  W. 
Bolens,  president  and  general  manager 
of  the  Gilson  Manufacturing  Co.,  Port 
Washington,  Wis.,  has  purchased  the 
plant  and  equipment  of  the  defunct  Globe 
Metal  Products  Co.  of  Sheboygan,  Wis., 
at  receiver's  auction,  for  $65,700.  The 
property  consists  of  a  foundry  and  ma- 
chine shop.  The  Gilson  company  manu- 
factures gas  engines,  farm  implements, 
tools,  etc.,  and  recently  developed  a 
p  >wer  hoe  and  lawn  mower  tractor, 
which,  it  is  said,  probably  will  be  placed 
in  production  in  the  former  Globe  works. 
The  implement  is  a  combination  culti- 
vator and  lawn  mower  and  sell?  for 
$180. 
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"Pittsburgh  Plus" 
First  Hearing  Held 

Steel  Corporation  Seeks  to  Show 

Consumers    Prosper    Despite 

Alleged  Handicap 

MILWAUKEE,  Feb.  27— The  Federal 
Trade  Commission  has  just  completed 
the  first  of  the  series  of  hearings  it 
will  conduct  in  various  steel  consuming 
centers  of  the  West  upon  its  complaint 
against  the  United  States  Steel  Corp.  and 
its  subsidiaries,  seeking  the  abolition  of 
the  alleged  practice  of  selling  rolled 
steel  material  on  a  Pittsburgh  base  and 
charging  freight  from  Pittsburgh  to  fab- 
ricators' plants,  regardless  of  the  point 
of  origin  of  the  shipment.  The  practice 
is  commonly  known  as  "Pittsburgh  Plus." 

The  testimony  of  witnesses  generally 
aimed  to  show  that  western  fabricators 
are  xinable  to  compete  with  competitors 
east  of  Chicago  in  the  eastern  territory-, 
because  shops  located  nearer  Pittsburgh 
than  Milwaukee  are  able  to  lay  down 
products  cheaper  because  of  the  advan- 
tage of  freight  rates. 

Rates  Higher  to  Milwaukee 

The  freight  rate  from  Pittsburgh  to 
Milwaukee  is  41.5  cents  per  100  lbs., 
while  it  is  much  less  from  Pittsburgh 
to  Cleveland,  Detroit,  Cincinnati,  Indian- 
apolis, Toledo  and  other  competitive 
points,  so  that  competitors  at  these 
points,  due  to  the  Pittsburgh  basing  point 
practice,  are  able  to  acquire  their  raw 
steel  at  a  lower  cost  than  Milwaukee  or 
other  western  plants  must  bear. 

Since  Milwaukee  is  one  of  the  leading 
centers  of  the  automotive  parts  indus- 
try, and  the  passenger  car  as  well  as 
motor  truck  industries  are  centered 
largely  in  points  east  of  Chicago,  the 
effect  of  "Pittsburgh  Plus"  as  brought 
nut  at  the  hearing  was  shown  to  be  par- 
ticularly disadvantageous  to  manufactur- 
ers of  this  class  of  rolled  steel  product  of 
a  standard  character.  On  patented  arti- 
cles the  disadvantage  was  shovsm  to  be 
less  severe  because  of  the  obvious  fact 
that  manufacturers  of  patented  articles 
have  more  definite  control  cf  selling 
prices  on  such  goods  than  on  standard 
articles. 

Counsel  for  the  Steel  corporation  laid 
emphasis  on  the  fact  that  the  hundreds 
of  invoices,  purchase  orders  and  letters 
of  quotation  introduced  into  the  record 
by  Milwaukee  consumers  invariably 
showed  that  sales  were  billed  f.o.b.  Mil- 
waukee, to  prove  that  there  is  no  Pitts- 
burgh basing  point  in  existence.  Their 
cross  examination  of  witnesses  usually 
followed  the  line  of  drawing  out  testi- 
mony to  show  that  Milwaukee  consum- 
ers have  prospered  and  grown  in  a  nor- 
mal way  despite  any  handicaps  they 
might  claim  they  were  under. 


CONCENTRATES  ON  8  H.P.  TALBOT 

LONDON,  Feb.  20  {hy  wai7)— The 
S.  T.  D.  Co.,  maker  of  Sunbeams,  Tal- 
bots  and  Darracqs,  is  concentrating  on 
the   output   of   the   light   8   h.p.    Talbot. 
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Seeking  Way  to  Deal 
with  Duiilop  Assets 

English  Director  Comes  to  Amer- 
ica on  Investigation,  Szarvasy 
Tells    Stockholders 


LONDON,  Feb.  20  (by  mail)— The 
following  statement  in  reference  to  the 
American  Dunlop  Co.  was  made  by  F. 
Alexander  Szai-vasy,  chairman  of  the 
board,  at  a  recent  meeting  of  share- 
holders: 

"In  accordance  with  the  program  out- 
lined to  you  at  the  last  annual  general 
meeting,  we  made  an  offer  to  the  Dun- 
lop American  Pool  Certificate  holders  of 
two  Dunlop  Ordinary  shares  for  every 
three  pool  shares,  and,  as  shown  in  the 
report,  our  company  now  holds,  includ- 
ing the  £1,000,000  invested  by  ourselves 
some  time  ago,  a  96 1/^  per  cent  interest 
in  the  equity  of  the  American  company. 

Large  Sum  Owing 

"In  addition,  the  American  company 
owes  us  on  open  account  £806,000,  our 
total  investment  at  the  date  of  the  ac- 
count thus  being  approximately  £3,780,- 
000  to  which  must  be  added  the  £560,000 
advanced  last  month." 

He  stated  further: 

The  American  company  created  in  January, 
1920,  a  one  year  bond  issue  of  $6,000,000 
guaranteed  by  ourselves,  of  which  $4,545,000 
were  placed  and  a  further  $600,000  were  used 
as  collateral  security  against  advances  from 
local  banks.  These  bonds  were  held  partly 
by  a  number  of  trade  creditors  of  the  .\meri- 
can  company,  partly  by  local  bankers,  and 
partly  by  firms  and  individuals  in  this  country 
who  are  largely  interested  in  this  company. 

We  made  arrang-ements  last  month  with 
cur  bankers  whereby  the  whole  of  the  bonds 
held  by  creditors  in  America  was  purchased 
from  them  for  our  account  at  a  cost  of 
approximately  £560.000,  and  we  succeeded  in 
making  arrangements  with  the  local  bankers 
in  America,  and  with  the  holders  of  the  bonds 
in  England,  to  postpone  the  date  for  the  re- 
payment of  their  bonds  for  a  period  of  12 
months.  Our  own  holding  of  Ihese  bonds, 
therefore,  is  now  more  than  50  per  cent  of 
the  total,  and  we  have  12  months  before  they 
t>ecome  due,  within  which  we  can  deal  with 
-the  assets  at  our  leisure. 

Three  Suggestions  Made 

There  appear  to  be  three  ways  of  dealing 
with  these  assets  First,  by  makin'r  arranj-e- 
ments  with  banking  interests  in  America  for 
effecting  the  finance — this  would  '  involve 
raising  $12,000,000  to  $14,000,000  in  order  to 
repay  the  existing  bond  issue,  provide  work- 
ing capital,  and  enable  the  works  to  be 
started  on  a  moderate  program  of  production, 
and,  if  trade  conditions  permitted,  to  gradu- 
ally work  up  to  the  full  production  program 
of  44.000  tires  per  week. 

This  plan  has  proved  to  be  unattainable 
for  the  moment.  My  colleague,  Mr.  Tait, 
made  a  special  journey  to  America  in  October 
last  in  order  to  explore  all  the  possible 
channels,  and  he  was  successful  in  inducing 
two  very  important  firms  of  bankers  to  con- 
sider the  proposition.  They  arranged  to  send 
their  expert  over  here  to  investigate  the 
position  of  the  home  company,  whose 
guarantee,  as  an  essential  condition,  was  to 
have  been  attached  to  the  bonds  proposed 
to  be  Issued  in  America. 
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I  have  not  seen  the  report  of  this  expert, 
but  I  am  informed  on  good  authority  that 
the  report  was  quite  favorable  regarding  our 
position  here,  and  I  may  tell  you  that  I  had 
a  long  interview  with  this  gentleman  and 
found  him  greatly  impressed  with  the 
thoroughness  with  which  we  were  carrying 
through  our  internal  reorganization,  and 
with  the  manner  in  which  we  dealt  with  all 
our  difficult  problems. 

I  am  confident,  therefore,  that  the  reason 
why  this  permanent  finance  was  not  carried 
through  must  be  locked  for  in  the  general 
conditions  of  the  tire  trade  and  in  the 
prevalent  disorganization  of  industry  in 
America.  We  all  know  that  America  is 
suffering  even  more  severely  than  we,  owing 
to  the  trade  depression,  and  the  latest 
statistics  show  that  the  largest  American 
tire  companies  are  only  operating  up  to 
60  to  70   per  cent  of  their  capacity. 

In  this  respect,  therefore,  our  prospects 
for  turning  the  large  amount  we  have  in- 
vested' in  the  American  enterprise  to  a 
profitable  use  is  delayed  for  the  time  being. 

The  other  way  of  dealing  with  these  assets 
would  be  by  realizing  by  way  of  sale,  and 
here  the  value  of  the  property  is  naturally 
of  the  utmost  importance.  The  actual 
amount  of  money  spent,  directly  and  in- 
directly, on  this  asset  is  approximately 
£6,000,000;  therefore,  considerably  more  than 
the  figure  at  which  it  stands  in  our  balance- 
sheet.  Neither  must  we  lose  sight  of  the 
fact  that  this  investment  includes  a  cotton 
mill,  which  is  operating  today  at  its  full 
capacity,  and  is   a  valuable  asset. 

The  third  and  most  promising  avenue  seems 
to  be  in  a  combination  with  existing  interests 
in  America,  and  in  order  to  see  how  far 
we  can  proceed  on  this  line,  one  of  your 
directors,  Mr.  Proctor,  has  just  left  for 
America.  He  was  out  there  a  5'ear  ago,  and 
Is  fully  conversant  with  all  the  circumstances 
so  that  we  are  hopeful  as  to  the  success  of 
his  mission. 
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Bigger  Output,  Plan 
of  G.  M.  of  Canada 


Seiberling  to  Introduce 
New  Tire  to  Public  April  3 

AKRON,  OHIO,  Feb.  27— The  new 
Seiberling  cord  tire,  perfected  by  F.  A. 
Seiberling  and  now  being  manufactured 
by  the  Seiberling  Rubber  Co.,  of  which 
he  is  president,  will  be  formally  intro- 
duced to  the  American  motoring  public 
during  the  week  of  April  3. 

The  Seiberling  company  expects  to  sign 
up  1000  dealers  scattered  throughout  the 
United  States  by  that  time  and  to  hold 
a  simultaneous  Seiberling  dealers'  open- 
ing week.  The  same  window  display 
will  be  used  during  the  week  by  all  Sei- 
berling dealers. 

Combined  production  of  the  two  Sei- 
berling plants,  at  New  Castle,  Pa.,  and 
Barberton,  Ohio,  including  the  Seiberling 
tires  and  the  old  line  of  Portage  cords 
and  fabric  tires,  now  exceeds  800  daily. 


Sandusky  Syndicate 

Buys  Maibolim  Motors 

TOLEDO,  Feb.  28— A  syndica^  of 
Sandusky  business  men  has  purchased  the 
assets  of  the  Maibohm  Motors  Co.  sub- 
ject to  the  approval  of  the  creditors. 
The  purchasers  hope  to  go  forward  under 
the  present  plan  of  operation.  The 
creditors'  committee  believes  consent  of 
the  stockholders  to  the  sale  may  be  ob- 
tained soon. 


New  Schedule  Calls  for  175  to  200 

Cars  Daily — Plants  on 

Full  Time 


OSHAWA,  ONT.,  Feb.  27— Plants  of 
General  Motors  of  Canada,  Ltd.,  at 
Oshawa  and  Walkerville,  are  operating 
full  time,  and  a  number  of  the  depart- 
ments are  working  overtime  in  the  pro- 
duction of  the  McLaughlin-Buick,  Chev- 
rolet, Oldsmobile  and  Oakland  motor 
cars.  The  daily  output  for  the  past 
three  months  has  been  150  finished  auto- 
mobiles, and  the  schedule  for  the  next 
two  months  calls  for  a  daily  output  of 
from  175  to  200.  This  will  be  the  largest 
schedule  in  the  history  of  the  Canadian 
company. 

The  payroll  for  the  month  ending  Feb. 
15  was  at  the  rate  of  $440,000  a  month. 
The  reason,  of  course,  for  the  size  of  this 
payroll  is  that  very  few  parts  are  brought 
in  from  the  United  States.  It  is  an 
established  policy  of  the  company  to 
manufacture  every  possible  part  of  the 
car  from  Canadian  material  and  with 
Canadian  labor. 

President  R.  S.  McLaughlin  is  opti- 
mistic with  respect  to  Canadian  busi- 
ness. The  past  three  months  have  seen 
a  healthy  increase  in  the  domestic  mar- 
ket for  motor  cars. 

Production  schedules  for  the  various 
units  have  been  arranged  to  take  care 
of  an  increased  home  demand,  as  well 
as  the  large  foreign  demand.  The  fact 
that  General  Motors  factories  are  run- 
ning to  capacity  to  supply  Canadian  and 
overseas  business  has  enabled  them  to 
distribute  overhead  expenses,  thus  ef- 
fecting economies  represented  in  recent 
substantial  price  reductions.  Canadian 
purchasers  of  General  Motors  products 
in  this  way  secure  a  direct  advantage 
as  a  result  of  the  big  production,  made 
necessary  by  export  demand. 


Yeomans  Named  Receiver 
for  Illinois  Body  Company 

DANVILLE,  ILL.,  Feb.  27— Victor 
Yeomans  has  been  appointed  receiver  for 
the  United  Automotive  Body  Co.  which 
operates  a  plant  at  Tilton  near  this  city. 
Judge  English  of  the  Federal  Court  made 
the  appointment  following  the  presenta- 
tion of  a  petition  from  a  committee  of 
creditors.  The  corporation  was  formed 
in  Delaware,  but,  it  is  said,  had  not  been 
authorized  to  do  business  in  Illinois. 

It  is  understood  that  the  company  was 
rfierely  a  sales  organization  for  the  par- 
ent company,  the  L.  C.  Graves  Corp., 
located  in  Lansing  and  Detroit. 

The  question  of  ownership  of  three 
carloads  of  finished  bodies  and  supplies 
has  not  been  settled,  but  claim  has  been 
filed  by  the  creditors  here  on  the  grounds 
that  the  corporation  has  no  standing  in 
Illinois  and  that  they  were  consigned 
simply  to  the  local  branch.  Receiver 
Ye.omans  has  taken  charge. 
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Seek  Lincoln  Data 
from  War  Department 

Attorney  General  Conducting  In- 
quiry Into  $6,000,000  Claim 
Filed  by  Government 


WASHINGTON,  Feb.  28— Attorney 
General  Daugherty  to-day  advised  Au- 
tomotive Industries  that  Assistant-to- 
the-Attorney  General  Goff  is  conduct- 
ing an  inquiry  into  the  affairs  of  the 
Lincoln  Motors  Co.  to  determine  the  ef- 
fect of  immediate  prosecution  of  the 
Government's  claim  for  $6,000,000  against 
the  Detroit  Trust  Co.  as  receiver.  Sen- 
ator Tovi^nsend  of  Michigan  and  James 
Murfin,  attorney  for  the  creditors,  ad- 
vised the  attorney  general  that  pushing 
this  claim  would  prove  disastrous  for 
many  business  men  and  banks  who  are 
creditors  of  the  Lincoln  company. 

Mr.  Daugherty  stated  that  he  was  also 
investigating  the  grounds  upon  which 
the  War  Department  bases  its  charges. 
He  stated  that  the  questions  at  issue 
involve  matters  of  taxes,  manufacture 
of  motors,  and  other  details  which  he  re- 
fused to  make  known.  The  attorney 
general  insisted  that  nothing  definite 
could  be  given  out  at  this  time  until  the 
Department  of  Justice  had  reached  its 
own  conclusions  on  the  representations 
made  by  the  War  Department.  Murfin 
conferred  with  the  attorney  general  per- 
sonally on  last  Friday,  relative  to  the 
claims  of  creditor  banks  and  merchan- 
dise creditors  and  set  forth  their  position. 

It  was  indicated  by  Mr.  Daugherty 
that  the  matter  hinged  on  changes  in 
contracts  with  the  Government. 

Sale  in  Delaware 

WILMINGTON,  DEL.,  March  1— The 
patents,  rights,  interests  in  patents  and 
applications  therefor;  trademarks,  trade 
names  and  all  interests  therein;  bonds, 
obligations,  bills  of  lading  shipping,  re- 
ceipts, promissory  notes,  drafts  and  ac- 
counts receivable,  as  well  as  all  other 
rights  or  causes  of  action  arising  upon 
contracts  or  from  the  alleged  unlawful 
taking  or  detention  of,  or  injury  to  prop- 
erty of  the  Lincoln  Motors  Co.,  and  also 
the  corporate  franchise  of  the  company, 
were  sold  here  yesterday  by  the  receivers 
to  George  B.  Perry  of  Detroit,  Mich., 
for  $10,000. 

Whom  Perry  represented  could  not 
be  learned,  but  it  was  believed  here  he 
represented  the  Ford  interests.  The 
property  sold  was  that  of  the  company 
held  to  be  in  the  jurisdiction  of  the 
United  States  District  Court  for  Dela- 
ware. 
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S.  Bradley,  temporary  president  of  the 
Aeronautical  Chamber  of  Commerce. 
The  organization  also  will  promote  flying 
meets,  demonstrations  and  aeronautical 
shows  in  addition  to  co-operating  with 
the  various  departments  and  bureaus  of 
the  Government. 

The  following  governors  have  been  elected 
by  the  membership:  C.  C.  Witmer,  president 
of  the.  Airship  Manufacturing  Co.-  Prank  H. 
liussell,  vice-president.  Curtiss  Aeroplane  & 
Motor  Corp.;  John  M.  Larsen,  president,  J.  L. 
Aircraft  Corp.;  Grover  C.  Loening,  president, 
Loening  Aeronautical  Engineering  Corp.; 
.Samuel  S.  Bradley,  general  manager,  Manu- 
facturers Aircraft  Association;  F.  B.  Rentsch- 
ler,  president,  Wright  Aeronautical  Corp.; 
B.  E.  Bushnell,  director  of  sales,  Stewart 
Hartshorn  Co.;  Charles  H.  Colvin,  general 
manager,  Pioneer  Instrument  Co.;  Sherman 
M.  Fairchild,  president,  Fairchild  Aerial 
Camera  Corp.;  Lawrence  Sperry,  president, 
Lawrence  Spe\rry  Aircraft  Corp.,  and 
Charles  P.  Redden,  president,  Aeromarine 
Sales  &  Engineering  Co.  and  Aeromarine 
Airways,    Inc. 
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Aeronautical  Chamber 

Elects  Its  Governors 

NEW  YORK,  Feb.  28— An  annual 
aeronautical  institute  conducted  by  and 
for  engineers  and  designers  to  exchange 
thought  on  the  scientific  development  of 
aviation   has   been   proposed    by    Samuel 


Court  Fixes  Upset  Price 
for  Sale  of  Pan-American 

DECATUR,  ILL.,  Feb.  29— Judge 
Baldwin  in  the  circuit  court  has  issued 
an  order  for  the  public  sale  of  the  Pan- 
American  Motors  Corp.  Edward  Dan- 
ner,  president  and  receiver,  denied  that 
the  corporation  was  insolvent  and  that 
efforts  of  the  directors  to  dissolve  the 
company  were  unsuccessful  because  they 
lacked  the  necessary  two-thirds  vote. 

Judge  Baldwin  ordered  the  receiver  to 
obtain  at  least  75  per  cent  of  the  in- 
ventory value  in  selling  the  chattel  prop- 
erty. The  inventory  shows  the  net  value 
of  the  corporation  to  be  $313,835.  Of 
this  $21,479  is  in  notes  given  in  pay- 
ment for  common  stock  and  $2,172  for 
preferred.  It  is  estimated  that  holders 
of  common  stock  will  realize  twenty 
cent^  on  the  dollar,  while  holders  of 
preferred  will  receive  the  full  par  value 
of  $10  per  share. 

There  are  34  finished  motor  cars,  val- 
ued at  $37,000,  and  other  supplies  total- 
ing $154,000.  Service  cars,  trucks,  ma- 
chinery, tools  and  equipment  are  esti- 
mated at  $22,000  more.  A  mortgage  on 
the  real  estate  of  $81,000  is  held  by  a 
local  bank. 


FRENCH    LOOK   TOWARD    IRELAND 

LONDON,  Feb.  20  {by  Tnail)— The 
value  of  motor  vehicles  imported  into 
Ireland  increased  from  $4,200,000  in  1919 
to  $15,000,000  in  1920.  The  formation 
of  the  Irish  Free  State  has  caused 
French  manufacturers  to  realize  the 
value  of  this  market,  and  a  campaign 
is  to  be  launched  with  a  view  to  creating 
demand  for  French  products. 


BUS  HOLDS  51  PERSONS 

OTTAWA,  ONT.,  Feb.  27— The  Ottawa 
Car  Manufacturing  Co.  has  completed  the 
first  motor  bus  for  the  Toronto  Transpor- 
tation Commission.  Accommodation  has 
been  provided  for  51  persons,  the  second 
deck  being  reached  by  means  of  a  stair- 
way leading  from  the  rear  platform. 


Full  Time  Program 
Growing  in  Detroit 

Factories  Increase  Production  In- 
cident to  Steady  Improvement 
in  Business  Conditions 


DETROIT,  Feb.  27— Steady  improve- 
ment in  business  conditions  during  the 
week  has  found  a  number  of  Detroit 
manufacturing  companies  going  upon 
full  time  schedules  for  the  first  time  this 
year.  Notable  among  these  Ls  the  Max- 
well Motor  Corp.,  the  demand  for  whose 
new  line  is  running  higher  weekly,  with 
consequent  stepping  up  almost  daily  in 
the  number  of  cars  manufactured. 

Maxwell  is  working  steadily  toward 
the  improvement  of  service  conditions 
and  has  several  plans  toward  this  end 
under  contemplation.  It  is  probable  that 
a  number  of  factory  controlled  service 
stations  will  be  located  in  important 
cities  of  the  country,  so  that  owners  may 
never  be  more  than  a  few  hours  away 
from  genuine  replacement  parts. 

Ford  Orders  Increasing 

Ford  Motor  Co.  has  not  entered  upon 
a  full  time  manufacturing  schedule  yet, 
but  orders  are  reported  steadily  increas- 
ing and  full  time  probably  will  start 
early  in  March.  Dodge  Brothers  is  work- 
ing at  full  capacity,  the  schedule  being 
approximately  600  cars  daily. 

Though  Ford  officials  deny  the  proba- 
bility of  the  early  announcement  of  a 
new  Ford  truck  of  2  to  3-ton  capacity, 
it  is  not  denied  that  the  company  has 
a  new  tnick  fully  developed  which  is  to 
be  introduced.  Only  market  conditions 
are  considered  to  be  keeping  the  new 
vehicle  under  cover.  A  betterment  in 
general  business  conditions  by  the  late 
spring  or  early  summer  probably  will 
lead  to  an  announcement  then. 

Reo  Motor  Co.  has  improved  its  line 
by  adding  many  refinements,  among 
which  are  new  fenders  and  a  new  frame, 
drum  type  headlights  and  polished  alu- 
minum dashboard  controls  and  finish- 
ings. The  cars  thus  equipped  were  not 
shown  at  either  of  the  two  national 
shows. 

6000  Jewetts  by  July  1 

Jewett  Motors  will  go  into  production 
March  10  on  Hs  phaeton  model  and  will 
build  about  500  the  first  month.  This 
production  will  be  increased  to  about 
1800  in  April  and  will  continue  at  that 
number  until  July  1.  by  which  time  6000 
cars  will  be  completed.  A  new  schedule 
will  be  laid  out  at  that  time. 

The  company  will  confine  its  building 
operations  to  the  phaeton  for  the  first 
few  months  and  will  start  the  sedan  about 
May  1.  The  other  models,  roadster  and 
coupe,  will  be  added  later.  The  phaeton 
is  priced  at  $1,065  and  the  sedan  at  SI  - 
395.  Prices  on  the  other  models  have  not 
been  fixed. 

Manufacturing  of  the  Jewett  line  will 
be  carried  on  at  the  Paige  factories.  Two 
new  assembly  tracks  will  b^  laid  out  for 
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the  Jewett  line.  There  is  sufficient  room 
at  the  factory  for  both  Paige  and  Jewett 
production  in  1922,  according  to  factory 
engineers.  Foi-ty  thousand  dealers  will 
be  circularized  on  the  new  Jewett  line 
this  week. 

Dort  Motor  Car  Co.  has  been  given 
permission  by  the  Michigan  Securities 
Commission  to  sell  25,000  shares  of  no 
par  value  common  stock  at  $20  a  share. 
In  granting  the  stock  issue,  all  outstand- 
ing stock  of  the  company,  which  hereto- 
fore has  been  practically  a  closed  cor- 
poration, was  ordered  escrowed  with  the 
commission.  This  includes  45,067  shares 
in  the  hands  of  F.  A.  Aldrich,  as  trustee, 
and  125,000  other  outstanding  shares,  in- 
cluding 2100  shares  deposited  with  Flint 
banks  as  collateral.  The  trustees'  stock, 
the  property  of  J.  Dallas  Dort  and  F.  A. 
Aldrich,  which  was  issued  for  the  assets 
of  the  old  Dort  Carriage  Co.  at  the  time 
of  the  organization  of  Dort  motors,  was 
ordered  turned  into  the  treasury  of  the 
company  as  a  gift,  making  75,000  shares 
in  the  treasury. 

Rickenbacker  Motor  Co.  is  now  produc- 
ing 10  cars  daily  and  has  contracts  with 
25  distributors.  The  company  is  selling 
$3,000,000  of  its  authorized  $5,000,000 
common  at  $10  par.  Two  hundred  thou- 
sand shares  went  to  the  promoters  in 
consideration  for  development  work  and 
property  turned  over  to  the  new  cor- 
poration. Experimental  work  is  esti- 
mated to  have  cost  $450,000.  Half  of 
the  $2,000,000  stock  issued  for  develop- 
ment, plant,  etc.,  and  held  by  the  officers 
is  in  escrow  vdth  the  Michigan  state 
treasurer  until  the  company  has  earned 
6  per  cent  on  all  stock  outstanding  for  a 
year. 

Stevenson  Installs  Plant 

DETROIT,  Feb.  28— The  Stevenson 
Gear  Co.  will  install  a  plant  for  the 
manufacture  of  gears  by  its  multiple 
shaper  method  in  the  factory  of  the 
Michigan  Pattern  Machine  Co.  Sab- 
stantial  orders  are  reported  from  a  num- 
ber of  companies,  and  production  will  be 
started  at  once.  By  its  lease  the  com- 
pany will  have  the  use  of  $200,000  worth 
of  machinery,  in  addition  to  its  multiple 
shaper  equipment. 


SHEFFIELD   WORKS   CLOSED 

LONDON,  Feb.  20  {By  Mai7)— The 
Sheffield  works  of  the  Sheffield  Simplex 
Motor  Car  Co.,  in  which  Earl  Fitzwil- 
liam  holds  a  predominating  interest, 
have  been  closed,  because  production  is 
in  advance  of  sales.  The  manufacture 
of  cars,  motorcycles  and  commercial 
vehicles  has  been  continued  until  all  the 
storage  accommodation  is   occupied. 


Business  Better! 

SOUTH  BEND,  IND.,  Feb.  24— 
From  Jan.  1  to  Feb.  10  the  Stude- 
baker  Corp.  of  America  manufac- 
tured 10,683  cars,  as  compared 
with  3528  in  the  same  period  a 
year  ago.  Production  for  the  month 
of  January  was  7243.  Studebaker 
expects  during  1922  to  produce  93- 
000  vehicles,  as  compared  with  68,- 
000  in  1921  and  53,000  in   1920. 

The  New  York  City  area  shows 
the  largest  increase  in  business 
over  a  year  ago,  the  increase  being 
135  per  cent.  Boston  has  an  in- 
crease of  84  per  cent,  and  the 
Philadelphia  territory,  6i  per  cent. 
Studebaker  production  is  running 
on  a  basis  of  40  per  cent  among  the 
three  models  of  Light  Six;  40  per 
cent  Special  Six  and  20  per  cent 
Big  Six.  

DETROIT,  Feb.  25— The  Pack- 
ard Motor  Car  Co.  is  selling  about 
25  per  cent  more  trucks  than  in 
the  same  period  last  year.  Among 
the  purchasers  are  large  business 
organizations  which  have  just  come 
into  the  market,  and  a  substantial 
truck  replacement  business  is  ex- 
pected by  Packard  this  year.  There 
also  are  indications  of  an  increased 
demand  for  trucks  in  highway  con- 
struction, as  well  as  in  the  passen- 
ger transport  business. 


ELGIN,  ILL.,  Feb.  25— The  El- 
gin Motor  Car  Corp.  reports  that 
its  shipments  for  January  were  200 
per  cent  better  than  for  December 
and  that  February  shipments  have 
been  35  per  cent  better  than  Janu- 
ary. The  production  schedule  for 
March  calls  for  300  cars.  The  com- 
pany recently  has  closed  contracts 
with  five  large  exclusive  distribut- 
ing organizations  and  seven  direct 
dealers.  

DETROIT,  Feb.  27— The  Ford 
Motor  Car  Co.  of  Canada  has  in- 
creased  its  manufacturing  schedule 
to  5  days  a  week  of  8%  hours  each. 
It  is  turning  out  218  cars  a  day. 
There  also  has  been  an  increase  in 
the  parts  business. 


CLEVELAND,  Feb.  27— The  Jor- 
dan  Motor  Car  Co.  reports  that  its 
production  for  the  month  of  Feb- 
ruary was  350  per  cent  better  than 
for  February  1920 


U.  S.  CHAMBER  OPPOSES  BONUS 

WASHINGTON,  Feb.  24— Seventy-two 
pe  "  cent  of  the  membership  of  the  Cham- 
ber of  Commerce  of  the  United  States 
oppose  cash  bonus  for  soldiers,  accord- 
ing to  the  result  of  the  referendum  vote 
recently  taken.  The  vote  was  intended 
to  put  the  Chamber's  membership  defi- 
nitely on  record  and  to  supplement  a  dec- 
laration by  resolutions  adopted  previous- 
ly at  two  annual  meetings. 


Gain  in  Parts  Trade 
Monnts  to  30  Per  Cent 


Improvement    in    Conditions 
Reported    from   All    Sec- 
tions of  the  Country 


Is 


NEW  YORK,  Feb.  27— Further  evi- 
dence that  motor  and  accessory  manu- 
facturers are  receiving  substantial  or- 
ders was  given  at  a  group  meeting  last 
week  of  credit  men  from  representative 
companies.  The  increase  over  recent 
months  probably  averages  about  30  per 
cent.  Following  are  paraphrases  of 
some  of  the  reports  made  at  this  meeting. 

"Small  local  truck  builders  appear  to 
be  very  active,  especially  in  the  East. 
We  have  received  many  small  orders 
from  builders  of  this  type." 

"One  of  our  customers  in  the  South 
who  had  a  large  account  with,  us  and 
whose  notes  we  had  carried  for  a  year 
and  a  half  recently  paid  us  20  per  cent 
on  account." 

"New  business  Is  being  placed  for  future 
delivery.  We  believe  orders  will  increase 
from  month    to  month." 

"We  have  been  very  much  surprised  in  the 
last  month  at  the  great  number  of  inquiries 
we  have  received  for  new  plant  equipment 
and  at  the  quantity  of  replacement  business 
we  have  been  able  to  get.  These  orders  have 
not  come  from  companies  which  are  just 
going  into  the  field  but  from  old  line  plants 
which  are  replacing  worn  out   machinery." 

"We  are  going  to  have  a  good  month  this 
month  and  March  will  be  a  good  month." 

•'Our  schedules  up  to  July  are  about  50  per 
cent." 

"We  are  very  much  more  active  than  we 
have  been.  As  far  as  our  automobile  busi- 
ness goes  we  have  specifications  from 
practically  all  our  customers  up  to  July." 

"We  think  we  see  a  little  change  for  the 
better  in  the  western  agricultural  districts 
and  we  are  looking  for  different  conditions 
than  have  prevailed  in  the  past  year." 


RUSHING  DODGE,  FORD  FORGINGS 

SPRINGFIELD,  MASS.,  Feb.  27— 
Manufactures  of  automobile  parts  are 
going  forward  at  an  increased  pace. 
Moore  Drop  Forging  Co.  is  rushing  forg- 
ings  for  Dodge  Brothers  and  Ford  cars. 
Bausch  Machine  Tool  Co.  is  producing 
gears  for  Ford  trucks  and  tractors  at 
the  rate  of  300  a  day,  and  is  entering 
this  week  on  the  making  of  demountable 
rims  of  new  design  for  the  Franklin. 
The  reorganized  Harley  Co.  has  its  parts 
production  under  way.  This  seasonal  ac- 
tivity shows  a  marked  advance  over  a 
year  ago. 


FORD  OPERATING  IN  JAPAN 

DETROIT,  Feb.  27— The  Japanese  as- 
sembly plant  of  the  Ford  Motor  Co.  at 
Negishi  is  now  equipped  to  turn  out  15 
assembled  chassis  each  working  day  of 
eight  hours.  Three  former  Detroit  em- 
ployees are  in  charge  of  the  force  of 
46  Japanese  laborers.  Standard  Ford 
methods  have  been  adopted  throughout. 

The  company  estimates  that  there  are 
10,500  cars  running  in  Japan,  of  which 
4500  are  Fords. 
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Milwaukee  Parts 

Business  Quickens 

Passenger    Car    Builders    Report 

Increased  Production — Truck 

Prospects  Encouraging 

MILWAUKEE,  Feb.  27— The  auto- 
motive parts  industry,  which  to  a  large 
extent  marked  time  in  January,  experi- 
enced a  quickening  in  February  which 
was  particularly  noticeable  in  the  last 
two  weeks  and  is  due  to  the  more  defi- 
nite delivery  schedules  submitted  by 
manufacturers,  who  through  the  na- 
tional, district  and  local  shows  have  been 
able  to  get  a  line  on  the  possible  demands 
of  their  market. 

Passenger  car  builders  in  Milwaukee 
and  vicinity  also  brought  up  production 
in  the  period  now  closing,  compared  with 
January.  Tire  manufacturing  and  dis- 
tribution are  far  more  satisfactory  than 
last  year  at  this  time.  The  manufacture 
of  trucks  is  making  slow  progress,  but 
prospects  are  regarded  as  being  more 
promising  than  a  year  ago. 

Public  Attitude  Changing 

Local  dealers  feel  that  the  attitude  of 
the  public  on  passenger  car  prices  has 
started  to  undergo  a  change  which  is 
taken  to  mean  that  a  great  many  pros- 
pective buyers  are  satisfied  that  the  bot- 
tom has  been  reached  and  little  if  any- 
thing is  to  be  gained  by  waiting  longer 
to  buy. 

There  are,  of  course,  many  people  who 
feel  that  before  spring  manufacturers 
will  be  forced  to  make  further  conces- 
sions in  order  to  meet  competition.  The 
trade  is  engaged  in  combing  prospect 
lists  built  up  from  patronage  of  the  re- 
cent annual  winter  show  and  is  meeting 
more  and  more  success  in  closing  sales. 
Business,  however,  is  quiet,  as  might  be 
expected  at  this  period  of  the  year. 
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Stutz  cars,  particularly  in  the  engine. 
It  is  claimed  that  the  new  manifolding 
system  adopted  gives  a  50  per  cent 
greater  power  output  from  the  same 
cylinder  dimensions.  According  to  Ches- 
ter S.  Ricker,  who  has  been  employed 
as  consulting  engineer  by  the  Stutz  com- 
pany during  the  past  year,  the  new  mani- 
fold is  so  arranged  that  changes  in  water 
jacket  temperatures  of  100  deg.  do  not 
seem  to  affect  the  operation. 

The  chassis  weight  remains  the  same 
as  on  the  previous  series,  and  the  accel- 
eration of  from  10  to  60  miles  per  hour 
is  claimed  to  be  quicker  than  from  10 
to  50  in  the  previous  series.  Complete 
specifications  and  details  of  the  new 
product  will  be  announced  to  dealers  in 
the  near  future.  It  is  stated  that  the 
Stutz  company  is  about  to  enter  an  in- 
tensive  merchandising   campaign. 


Bassick  Is  Operating 

at  70  Per  Cent  of  1920 

BRIDGEPORT,  CONN.,  Feb.  25— 
Greater  demand  for  automobile  and  cab- 
inet hardware  manufactured  by  the  con- 
cern is  credited  as  responsible  for  the 
fact  that  January  orders  of  the  Bassick 
Co.  of  this  city  showed  an  increase 
of  approximately  100  per  cent  over  the 
amount  received  during  the  same  period 
last  year,  bringing  the  plant's  production 
up  to  70  per  cent  of  what  it  was  during 
the  year  1920. 

The  man-hours  per  week  at  the  local 
factory  have  been  increased  20  per  cent 
since  the  first  of  the  year,  as  a  result  of 
the  increased  orders.  A  similar  expan- 
sion in  production  is  underway  at  the 
Newark,  N.  J.,  factory.  The  export  busi- 
ness there  is  reported  for  the  month  of 
January  as  having  increased  by  10  per 
cent  over  exports  for  the  month  of  Janu- 
ary, 1921, 


Says  Industry  Leads 

in  Deflation  Process 

DETROIT,  Feb.  27— The  process  of  de- 
flation has  gone  farther  in  the  automotive 
industry  than  in  any  other,  in  the  opinion 
of  William  Robert  Wilson,  president  of 
the  Maxwell  Motors  Corp.  Discussing 
the  general  situation  in  the  industry,  he 
said: 

The  automobile  manufacturer  realizes  that 
competition  is  keener  than  ever,  that  there 
must  be  no  doubt  about  his  product,  but 
that  the  good  car,  correctly  priced,  need  have 
little  fear  of  a  satiated  market.  Also,  that 
conservative  marketing  and  expert  fingers 
on  the  pulse  of  demand  will  establish  the 
automobile  business  on  a  more  stable  basis 
than  ever. 

The  automobile  dealer  is,  of  his  own  wise, 
converted  to  a  firmly  conservative  business 
policy.  He  knows  that  the  day  of  the 
telephone  order  is  gone  for  good — for  the 
good  of  all  concerned.  He  is  in  a  frame  of 
mind  amicable  to  present  conditions.  He 
knows  that  he  must  go  after  business  and  is 
fully  aware  that  the  offer  of  real  service  is  a 
genuine  sales  need.  He  is  prepared  to  follow 
these  dictates  for  on  them  his  1922  success  is 
assured. 

1  believe  the  public  is  more  deeply  in- 
terested in  the  automobile  than  ever,  but 
more  critical.  It  is  selecting  cars  more 
carefully  and  is  more  insistent  on  quality  as 
evidenced  by  the  New  York  and  Chicago 
shows.  The  New  York  show  drew  record 
attendance,  but  not  record  sales,  yet  those 
manufacturers  who  offered  a  product  of  evi- 
dent value  found  an  agreeable  amount  of 
business. 


NEW  STUTZ  REFINEMENTS 

INDIANAPOLIS,  Feb.  27— A  number 
of  refinements   have   been   made    in  the 


Efforts  to  Reorganize 

Kelley  Tire  Abandoned 

NEW  HAVEN,  CONN.,  Feb.  27— As 
receiver  for  the  Kelley  Tire  &  Rubber 
Co.  of  West  Haven,  Attorney  Albert 
H.  Barclay  of  this  city  has  petitioned 
Judge  George  E.  Hinman  of  the  superior 
court  here  for  authorization  to  expend 
$500  in  advertising  the  concern's  assets 
for  sale.  Efforts  at  reorganization  have 
been  abandoned,  and  the  receiver  will  at- 
tempt to  dispose  of  the  plant  and  fixtures 
to  the  highest  bidders,  indicating  that 
there  is  little  likelihood  that  the  many 
stockholders  throughout  the  state  will 
get  anything  out  of  the  proceeds. 
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Hudson,  Essex  Sales 
Increase  1 00  Per  Cent 

Gain  Over  Year  Ago — March  ^'ill 

See  Plant  on  Practically 

Full  Time 


DETROIT,  Feb.  28— February  busi- 
ness of  the  Hudson  and  Essex  companies 
will  exceed  that  of  the  same  month  last 
year  by  100  per  cent,  it  was  stated  to- 
day by  President  Roy  D.  Chapin.  Pro- 
duction in  March  will  be  increased  to  a 
point  where  it  will  run  200  per  cent  in 
excess  of  1921  and  will  place  the  factory 
on  practically  full  time  operation,  Chapin 
added.  Releases  on  parts  have  been  al- 
most tripled  in  some  instances. 

Other  manufacturers  with  whom  he  has 
talked  declare  business  to  be  far  in  ex- 
cess of  early  expectations,  he  said.  Pros- 
pects for  a  strong  spring  and  summer 
demand  are  excellent.  All  the  shows  thus 
far  held  have  been  more  successful  than 
expected  and  attendance  has  been  record 
breaking  in  most  cities.  This  is  re- 
garded as  a  positive  indication  of  public 
interest  in  automobiles. 

Financial  Position  Strong 

Chapin  said  the  sale  of  its  new  coach 
by  his  company  has  been  large  and  that 
the  campaign  for  business  in  enclosed 
cars  has  been  successful.  Dealers  have 
been  gratified  at  having  a  lower  priced 
enclosed  model. 

The  financial  position  of  the  Hudson 
Motor  Car  Co.  is  exceptionally  strong. 
Its  quick  assets  as  of  Nov.  30,  1921,  were 
$5,804,630  and  its  current  liabilities,$2,- 
340,145.  The  total  assets  were  $14,955,- 
692.  With  a  capital  of  only  $1,987,260, 
the  company  had  a  surplus  of  $10,508.- 
287. 


Legislator  Woidd  Increase 
Truck  Rates  in  New  York 

ALBANY,  Feb.  27— A  proposal  to  in- 
crease the  rates  for  registration  of  au- 
tomobile trucks  in  New  York  State  has 
been  introduced  in  the  Legisl  iture  by 
Senator  Seymour  Lo^i^Taan  of  Chenung 
County.  The  proposed  rates  would  be 
identical  with  those  now  in  force  in  Penn- 
sylvania. 

Senator  Lov-nan's  schedule  is  as  follows: 
For  each  vehicle  having:  a  combined  weight 
and  carrying  capacity  of  two  tons,  or  less. 
an  annual  fee  of  ?15;  of  two  tons  and  not 
more  than  three  tons,  $20;  more  than  three 
and  not  more  than  four  tons.  $25;  more 
than  four  tons  and  not  more  than  five,  $30; 
more  than  five  and  not  more  than  six  tons. 
$50;  more  than  six  and  not  more  than  seven 
tons,  $60;  more  than  seven  tons  and  not 
more  than  eight,  $75:  more  than  eight  and 
not  more  than  ten  tons,  $100,  and  more  than 
ten  tons,   $150. 

The  excessive  wear  and  tear  on  state 
highways  resulting  from  increased  use 
of  motor  truck  transportation  is  cited 
as  a  reason  for  the  proposal  to  increase 
the  registration  fees  for  the  trucks.  The 
passenger  registration  fee  would  not  be 
changed. 
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Heavy  Write-Of fs 

Cause  G.  M.  Loss 

Balance  of  $38,680,770  Charged 

Against  Surplus,  Preliminary 

Report  Shows 

NEW  YORK,  March  2 — A  preliminary 
report  of  the  General  Motors  Corp.  for 
the  calendar  year  1921  shows  a  net  in- 
come after  ordinary  charges  of  $5,784,- 
782,  but  after  charges  for  extraordinary 
losses  and  adjustments  aggregating  $44,- 
465,552,  there  remained  a  balance  of  $38,- 
680,770  to  be  charged  against  surplus. 

A  statement  by  Pierre  duPont  says 
that  a  statement  of  1921  earnings  would 
be  misleading  if  attention  were  not  called 
to  the  losses  and  adjustments  in  units 
undergoing  liquidation  and  reorganiza- 
tion. To  make  this  situation  clear,  he 
divides  operations  of  1921  into  two 
classes,  one  of  which  includes  the  divi- 
sions thoroughly  established  and  whose 
product  is  so  standardized  that  it  does 
not  require  readjustment.  The  other 
class  includes  divisions  undergoing  re- 
organization and  rearrangement,  includ- 
ing some  cases  of  complete  abandonment 
and  liquidation. 
Sales  in  Two  Classes 

Net  sales  in  1921  for  the  class  A,  or 
thoroughly  organized  units  of  the  cor- 
poration, were  $225,261,110,  as  compared 
with  $370,288,235  in  1920.  The  net  sales 
of  the  class  B  units,  or  those  undergoing 
reorganization  last  year,  were  $79,226,- 
133,  as  compared  with  $197,032,368  in 
1920.  The  total  for  1921  was  $304,487,- 
243,  as  against  $567,320,603  in  1920. 

The  net  earnings  of  the  class  A  units 
were  $29,671,494,  while  there  were  losses 
of  $16,431,547  on  the  class  B  units,  leav- 
ing net  earnings  from  operations  as  a 
whole  of  $13,239,946.  From  these  earn- 
ings were  deducted  interest  of  $5,281,084 
on  notes  payable  and  $2,174,080  for  the 
employees  investment  fund,  leaving  a  net 
income  after  ordinary  charges  of  $5,- 
784,782. 

Charges  for  extraordinary  losses  and 
adjustments  were:  write  down  of  inven- 
tories Dec.  31,  1921,  to  cost  or  market, 
which  ever  was  lower,  $16,603,073;  pro- 
vision for  refunds  due  dealers  and  dis- 
tributors on  account  of  price  reduction, 
effective  Jan.  1,  1922,  $2,441,376;  cost 
of  cancellation  of  commitments,  rebates 
on  sales  in  1920  account  of  price  guar- 
antees and  other  miscellaneous  losses 
charged  off  in  1921,  $11,421,102;  special 
reserve  established  Dec.  31, 1921,  to  cover 
anticipated  losses  and  unforeseen  con- 
tingencies pertaining  to  1921  on  prior 
years  but  not  at  present  definitely  ascer- 
tainable, $14,000,000,  making  a  total  of 
$44,465,552. 

President  du  Pont  pointed  to  the  satis- 
factory showing  of  the  Class  A  units 
and  added  that  adjustments  in  inven- 
tories with  rearrangement  and  improve- 
ment in  the  quality  of  its  product  has 
placed  the  corporation  in  a  position  to 
conduct  its  operations  in  1922  with  every 
promise  of  profitable  results.  The  cor- 
poration has  taken  all  possible  losses. 
The  capital   and   surplus   account,    after 
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allowing  an  equity  of  $352.39  per  share 
on  preferred  and  debenture  stock,  leaves 
an  equity  of  $262,278,135  on  common 
stock  valued  at  $10  per  share.  This 
would  leave  a  common  stock  surplus  of 
$55,814,160. 

Comparative   Balance   Sheet 

A  condensed  comparative  consolidated 
balance  sheet  as  of  Dec.  31,  1921  and 
1920  shows: 

CURRENT  ASSETS 

Dec.  31,  1921     Dec.  31,1920 

Cash  in  banks  and 
on    hand $40,057,401.53     $47,332,842.21 

United  States 
Govern  m  ent 
Bonds    5,228.04  41,262.21 

Marketable  secu- 
rities        27,009.31  34,096.31 

Sight  drafts 
against  B/L  at- 
tached and 
CO.    D 4,677,241,39  9,667,580.59 

Notes    receivable.       4,794,978.99       13,449,376.90 

Accounts  receiv- 
able and  trade 
accept  ances, 
customers  and 
others    18,944,844.09       22,233,886.80 

Inventories  at  cost 
or  market, 
whichever  I  s 
lower     108,762,625.35     164,684,678.72 

Prepaid    expenses       1,944,988.35         1,891,854.06 

Total       Current 

Assets     $179,214,317.05  $259,335,577.80 

CURRENT    LIABILITIES 
Accounts    payable 

(and    trade    ac- 
ceptances in  1920  $15,640,429.41     $27,160,681.23 
Notes    payable...     48,974,996.29       72,421,451.45 
Taxes,         payrolls 

and        sundries 

accrued  not  due  15,894,778.40  14,101,794.90 
Accrued  dividends 

o  n         Preferred 

and      Debenture 

stock,      payable 

February     1 1,043,763.07         1,018,943.73 

Total       Current 

Liabilities      ..   $81,553,967.17  $114,702,871.31 
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Wholesale  Business 

for  Lincoln  Dropped 

{Continued  from  "page  533) 

back-log  of  orders  has  been  accumulated 
to  warrant  an  expansion.  From  time  to 
time  additions  will  be  made  to  the  plant 
to  permit  the  company  to  make  parts 
that  are  now  being  bought.  Tlie  manu- 
facture of  itsjpwn  bodies  is  a  detail  that 
is  being  studied  closely  by  the  company. 

Export  business  of  the  comp".ny  will 
be  handled  through  the  Ford  export  or- 
ganization ultimately,  Leland  said,  but 
this  will  be  passed  over  until  the  han- 
dling of  domestic  business  is  operating 
smoothly. 

Regarding  the  most  recent  claim  bv 
ihe  government  against  Lincoln,  W.  C. 
Leland  expressed  confidence  that  this 
would  be  dismissed  as  soon  as  the  facts 
were    subjected    to    intelligent    scrutiny. 


$100  to  $550  Price 
Cut  on  Case  Tractor 


Company  Is  Building  New  Model 

with  Capacity  of  8  to 

10  Plows 


RACINE,  WIS.,  March  1— Price  re- 
ductions ranging  from  $100  to  $550  on 
its  farm  tractors  are  announced  by  the 
J.  I.  Case  Threshing  Machine  Co.  The 
list  follows: 

Old  Price    New  Price 

Case    10-18 $800  $700 

Case    15-27 1,680  1,420 

Case   22-40 3,100  2,550 

The  Case  company  also  is  building  a 
large  size  tractor  known  as  the  Case 
40-72  for  which  the  price  has  not  been 
fixed.  It  will  be  powered  with  a  Case 
four-cylinder  .engine  and  will  have  a 
plowing  capacity  of  from  8  to  10  plows. 


"WATERLOO"  REDUCED  $375 

WATERLOO,  IOWA.  Feb.  27— The 
Waterloo  Gasoline  Engine  Co.  announces 
that  the  price  of  its  Waterloo  Boy  Trac- 
tor has  been  reduced  from  $1,050  to  $675. 
This  brings  the  price  below  the  pre-war 
level. 


Material  Cut  in  Price 

Made  by  Acason  Truck 

DETROIT,  March  1— The  Acason  Mo- 
tor Truck  Co.  has  made  material  reduc- 
tions in  prices  on  its  heavier  models.  The 
list  follows: 

Old  Price     New  Price 

3^-ton    $1,650  $1,650 

11/2-ton    2,485  1,950 

21/2-ton     3,295  2,750 

3/2-ton     4,295  3,450 

5-ton     5,250  4,350 

The  one  ton  model  which  sold  for  $2,260 
has  been  discontinued. 


KEARNS  MAKES   REDUCTION 

DANVILLE,  PA.,  Feb.  28  —  The 
Kearns-Dughie  Motors  Corp.  announces 
a  reduction  in  its  model  "H"  1-ton  chas- 
sis from  ^  $1,600  to  $1,150  and  its  model 
"M"  2-ton  chassis  from  $2,200  to  $1,650. 
The  price  of  its  model  "H"  chassis  com- 
plete with  its  standard  hand-made  post 
express  body  is  $1,350. 


DUPLEX  3y2-TON  REDUCED 

LANSING,  MICH.,  Feb.  27— The  Du- 
plex Truck  Co.  has  reduced  the  price  of 
its  model  E  3y2-ton  truck  from  $4,250 
to  $3,500.  The  iy2-ton  truck  will  con- 
tinue to  sell  for  $2,775,  but  the  capacity 
will  be  increased  to  two  tons  and  con- 
siderable equipment  will  be  added. 


CANADIAN  GARY  INCREASES 

TORONTO,   ONTARIO,  March   1— In 
creases  in  the  prices  of  all  its  models  are 
announced    by    the    Gary    Motor    Truck 
Corp.  of  Canada,  Ltd. 


The  announcement  contained  in  the 
Feb.  9  issue  of  Automotive  Industries, 
in  regard  to  the  bringing  out  by  the 
Packard  Motor  Car  Co.  of  a  new  line  of 
single  six  cars  was  a  mistake,  and  we 
are  glad  to  make  correction  of  that  item. 
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N.  A.  C.  C.  Discusses 
Used  Car  Remedies 

Comprehensive     Plan    Presented 

by  Which  Dealers  Would  Be 

Given  Certificates 


NEW  YORK,  March  2— Members  of 
the  National  Automobile  Chamber  of 
Commerce  met  here  to-day  to  discuss 
problems  of  importance  to  the  industry. 
One  of  the  most  important  was  the  used 
car  situation.  Several  specific  remedies 
were  proposed. 

One  of  the  most  comprehensive  was 
presented  through  C.  C.  Hanch  by  Homer 
McKee  of  Indianapolis.  It  would  pro- 
vide for  certified  dealers  who  would  be 
given  certificates  stating  that  they  had 
agreed  to  put  all  used  cars  in  such  con- 
dition that  they  could  be  sold  as  certified 
cars.  Under  the  plan  a  committee  of 
manufacturers  would  be  appointed  to 
pass  on  rules  under  which  the  certified 
dealers  would  operate.  There  also  would 
be  a  committee  of  four  dealers  in  each 
locality,  three  of  whom  would  not  be 
interested  in  the  car  passed  upon,  who 
would  be  called  upon  to  inspect  each  vehi- 
cle before  it  was  offered  for  sale. 

Advertising  Values  Favored 

It  developed  at  the  meeting  that  there 
is  opposition  to  attempts  by  factories  to 
recondition  their  own  product  although 
the  idea  of  having  dealers  do  so  is  gen- 
erally supported.  Used  car  exchanges 
are  favored,  but  some  doubt  was  ex- 
pi-essed  of  their  success.  General  ap- 
proval was  given  to  the  proposal  to  have 
factories  advertise  the  values  of  old  mod- 
els. 

Both  manufacturers  and  dealers  favor 
co-operative  used  car  advertising,  selling 
cars  with  a  guaranty  and  used  car  shows. 
Appraisals  by  individual  companies  in 
each  locality  are  favored. 

The  directors  were  supplied  vdth  a 
mass  of  information  on  the  used  car  ques- 
tion provided  by  questionnaires  sent  to 
2500  representative  dealers.  Reports 
from  practically  every  section  of  the 
counti-y  were  that  there  has  been  a 
marked  improvement  in  the  demand  for 
used  cars  and  that  the  shrinkage  in  the 
number  on  hand  has  been  rapid  in  the 
past  two  or  three  months.  Nowhere  is 
the  used  car  problem  more  acute. 

A  survey  of  trade  conditions  presented 
to  the  directors  of  the  N.  A.  C.  C.  at 
their  monthly  meeting  yesterday  showed 
that  sales  were  considerably  better  for 
February  than  for  January,  while  March 
and  April  prospects  are  much  better. 
Generally  speaking,  credits  for  dealers 
are  much  easier,  particularly  on  the  Pa- 
cific Coast.  Truck  sales  also  are  pick- 
ing up. 

Gasoline  Taxes  Taken  Up 

The  directors  discussed  at  length  the 
effort  being  made  by  various  state  leg- 
islatures to  impose  taxes  on  gasoline.  It 
was  the  general  feeling  that  a  gasoline 
tax  is  not  proper  unless  it  takes  the  place 
of  other  fees. 
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The  directors  decided  to  adopt  a  stand- 
ard safety  code  to  be  supplied  motor  car 
purchasers  with  their  instruction  books. 
Motor  car  operators  will  be  told  that  they 
are  engineers  and  that  they  have  all  the 
responsibilities  of  engineers. 

A  committee  will  be  appointed  to  work 
with  the  Bureau  of  Simplified  Practice 
of  the  Department  of  Commerce  in  stand- 
ardization work  as  it  relates  to  the  elim- 
ination of  needless  sizes. 
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Notes  Are  Renewed 
for  W  illvs-Overland 


United  Auto  Stores 

Put  in  Receivership 

{Continued  from,  page  534) 

concern  has  a  fiscal  office,  and  in  West 
Chester,  where  there  is  a  branch  store, 
are  reported  to  be  many. 

The  petitioners  in  their  prayer  aver 
that  to  the  best  of  their  information  and 
belief  the  contracts  and  transactions  be- 
tween the  Stores  company  and  the 
Guaranty  company  are  void  and  fraudu- 
lent, and  a  temporary  injunction  is  asked 
to  restrain  the  further  sale  of  stock  and 
an  injunction  to  prevent  the  distribution 
of  any  cash  or  property  of  the  Stores 
company. 

The  court  is  asked  to  have  the 
Guaranty  company  take  all  cash  and 
other  assets  of  the  Stores  company  and 
make  a  complete  accounting. 

Well  known  Philadelphians  were  on 
the  directorate  of  the  Stores  company  as 
Carrier  insisted  on  "minimizing  risk"  by 
strictly  localizing  each  unit  of  the  organ- 
ization and  establishing  the  policy  that 
the  manager  and  assistant  manager  of 
every  branch  must  be  stockholders.  Many 
of  the  directors  resigned  last  summer. 
The  present  directors  are  Carrier,  presi- 
dent; H.  J.  Stokes,  vice-president;  Harry 
G.  Coxe,  treasurer;  Rubens  H.  Peale, 
chairman  of  the  finance  committee  of 
a  bank  in  Schuylkill  Haven,  Pa.;  M.  H. 
Fox  and  W.  A.  Beisacher. 


Gray  Plans  Unchanged 

by  Durant  $348  Car 

DETROIT,  March  1— President  Frank 
L.  Klingensmith  of  the  Gray  Motors 
Corp.  said  to-day  that  the  plans  of  that 
company  would  not  be  changed  in  any 
way  by  the  production  of  a  $348  car  by 
W.  C.  Durant.  Practically  all  the  equip- 
ment for  the  manufacture  of  the  Gray 
car  is  now  ready,  and  it  is  expected  ship- 
ments will*  start  about  April  10.  The 
price  will  be  announced  before  that  time. 

"There  is  room  for  a  number  of  manu- 
facturers in  the  low  priced  field," 
Klingensmith  said,  "and  we  are  looking 
for  about  10  per  cent  of  the  business." 


NO  CHRYSLER  ANNOUNCEMENT 

NEW  YORK,  March  1— Walter  P. 
Chrysler  has  not  yet  made  any  an- 
nouncement of  his  plans  for  the  fu- 
ture. He  left  last  week  for  Palm 
Beach.  W.  C.  Durant  also  is  at  the  Flor- 
ida resort.  It  is  not  considered  probable, 
however,  that  Chrysler  will  join  forces 
with  Durant  Motors. 


Defeat  Seen  for  Bank  Creditors — 

No  Mortgage  on  Property 

Now  Likely 

{Continued  from,  page  532) 

TOLEDO,  Feb.  24— Charles  B.  Wilson 
was  elected  vice-president  and  general 
manager  of  the  Willys-Overland  Co.  at 
the  meeting  of  directors  to-day.  Two  of 
the  former  Willys  directors  were  also 
displaced  by  two  more  Toledo  business 
men.  William  W.  Knight  of  the  Boswick 
Braun  Co.,  a  director  also  of  the  Fourth 
Federal  Reserve  Bank,  Cleveland,  re- 
places George  W.  Spencer,  who  resigned 
as  secretary  of  the  board. 

Charles  E.  Bunting,  president  of  the 
Bunting  Brass  &  Bronze  Co.,  replaces 
James  E.  Kepperly  as  a  director. 

Linwood  A.  Miller,  who  has  been  as- 
sistant to  Vice-President  Wilson,  has 
been   elected   secretary  to  the  company. 

Together  with  Henry  L.  Thompson, 
W.  L.  Milner,  George  M.  Jones  and  Gor- 
don M.  Mather,  named  last  week,  this 
new  board  will  have  nine  of  its  eleven 
members  representing  Toledo  banks  and 
business  interests. 

Suit  Filed  Against  Overland 

TOLEDO,  Feb.  27— An  echo  of  the  re- 
duction of  commitments  from  $46,000,- 
000  in  the  spring  of  1920  to  about  $19,- 
000,000  at  the  close  of  1921  came  last 
week  in  the  filing  of  a  suit  for  $257,482 
against  the  Willys-Overland  Co.  by  the 
Dura  Mechanics  Hardware  Co..  a  Toledo 
corporation. 

Alleged  failure  on  the  part  of  the 
Overland  to  comply  with  an  agreement 
and  accept  a  number  of  window  lifters, 
an  automobile  accessory,  is  given  as  the 
cause  for  the  action  in  the  petition. 

The  suit  is  filed  in  Common  Pleas  Court 
of  Lucas  County. 

V>illys  Corp.  Receivers  Combat  State 

TOLEDO,  Feb.  27— Receivers  for  the 
Willys  Corp.  have  asked  Judge  Killits 
here  for  authority  to  combat  the  State 
of  Ohio  on  the  matter  of  an  annual  as- 
sessment against  the  corporation  which. 
they  allege,  is  levied  and  collected  under 
a  statute  that  is  unconstitutional. 

The  claim  of  the  State  against  the 
company  is  for  $89,556.40. 

The  receivers  want  an  injunction  or 
restraining  order  against  the  State  offi- 
cials to  prevent  any  action  now  to  collect 
$77,875.13  of  actual  fee  and  $11,681.27 
which  is  a  15  per  cent  penalty. 


RUBBER  FROM  ISOPRENE 

BEAUMONT.  TEXAS.  Feb.  27— It  is 
now  practical  to  manufacture  artificial 
rubber  from  isoprene.  a  recently  discov- 
ered product  of  petroleum,  according  to 
J.  W.  Newton,  petroleum  engineer  and 
assistant  superintendent  of  the  local  re- 
finerv    of   the    Magnolia    Petroleum    Co. 
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Corporation  Sent  from  Its  Plants 

in  Canada  More  Than  1200 

Automobiles  in  January 
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NEW  YORK,  March  1— Export 
shipments  by  the  General  Motors 
Corp.  from  its  Canadian  plants  to 
all  parts  of  the  world  except  Eng- 
land totalled  736  motor  cars  dur- 
ing January.  This  was  announced 
to-day  by  the  General  Motors  Ex- 
port Co.,  following  the  issuance  in 
Washington  of  the  January  ship- 
ments from  the  United  States. 

Additional  shipments  from  Can- 
adian plants  to  England,  not  in- 
cluded in  the  figure  of  736,  for  sale 
in  the  British  Isles  were  between 
500  and  600,  the  exact  number  not 
being  available  here.  None  of 
these  exports  shows  in  the  figures 
published  at  Washington  yester- 
day. Thus,  the  General  Motors 
shipments  during  January  were 
from  1200  to  1300  cars,  as  com- 
pared with  declared  shipments 
from  the  United  States  of  2047. 

The  destination  of  the  Canadian 
exports  was  announced  as  being 
Australia,  Argentina,  Brazil,  India, 
South  America,  Mexico,  some  parts 
of  Continental  Europe  and  various 
countries  of  Latin-America.  In  De- 
cember General  Motors  shipped 
1338  cars  from  Canada,  as  com- 
pared with  the  declared  exports 
from  the  United  States  for  that 
month  of  2652. 


WASHINGTON,  Feb.  28— The  inter- 
national shipment  of  American  made  au- 
tomotive equipment  continued  through- 
out January  at  practically  the  same  lev- 
els set  in  the  closing  months  of  1921, 
when  the  impetus  of  new  buying  was 
begun  as  a  result  of  the  liquidation  of 
overseas  stocks.  In  announcing  the  Jan- 
uary export  totals  to-day  the  Bureau 
of  Foreign  and  Domestic  Commerce  in- 
stituted new  classifications  that  have 
been  so  long  desired  by  exporters. 

The  totals  on  the  major  items  were  i»s 

follows: 

January  December 

Pass.     cars..  (2047)   $2,025,974   (2646)   $2,349,282 

Com.  Vehicles  (464)         461,193      (511)         461,193 

Parts,  not  includ- 
ing engines  and 
tires    2,061,619  2,683,850 

Tires,       automobile 

only    1,412,602  1,391,635 

The  chief  interest  that  will  attach  to 
these  figures,  in  view  of  the  fact  that 
one  of  the  largest  producers,  General 
Motors,  has  diverted  its  export  ship- 
ments to  Canada  and  that  these  do  not 
appear  in  the  United  States  totals  given 
here,  is  in  the  classification  of  the  dif- 
ferent price  and  tonnage  ranges  of  pas- 
senger cars  and  motor  trucks.  These 
are  given  in  an  adjoining  table,  but  in 


Exports,  Imports  and  Reimports    of    Automotive    Products 

for  January,  1921  and  1922,  and  for  Seven 

Months  That  Preceded 


No. 


-Month  of  January ,, 

Value       No.       Value 
1921  1922 


, 7  iVionths  Ending  Jan.  31 

No.  Value  No.         Value 

1921  1922 


Automobiles,     includ- 
ing    chassis 7,378 

Electric     trucks     and 

passenger     cars 

Motor       trucks       and 

buses,     except 

electric     1,539     2,516,379 

Up   to  one   ton 

Over   1  and  up  to  2J/2 

ton    

Over    2J/2    ton 

Total     motor     trucks 

and     buses,     except 

electric  1 ,559  2,216,379 


9,409,920  2,897  $2,528,292  87,411  $114,855,029  19,332  $17,544,094 


26 


222 

220 
22 


41,125 


26 


114.067 

287,531 
59,595 


14,404 


24,543,664  2,727 
222 


220 
22 


41,125 


2,851,223 
114,067 

287,531 
59,595 


464        461,193   14,404 
PASSENGER  CARS 


24,543,664     3,191        3.312.416 


73.007     $90,311,365  13.708  $12,164,576 

$691,065       13,330  691.065 


Passenger  cars  ex- 
cept   electric 5,819  $6,893,541     .... 

Valued  up  to  $800 1,330 

Valued  over  $800  and 

up   to  $2,000 994     1,055,879       994       1,055.879 

Valued     over    $2,000 83        279,030       83  279,030 

Total  passenger  cars, 
except    electric 5,819     6,803,5412,407     2,025,974  73,007      90,311,365  16,115     14.190,553 

PARTS,    ETC. 

Parts,  except  engines  Lbs. 

and     tires $9,679,181  7,934,879  $2,060,619 

Station  and  ware- 
house   motor  trucks      98  81,699  6  7,590 

Trailers     33  21,003 

Airplanes  and  Sea- 
planes              17         114,775  1  5,000         53  385,955 

Parts  of  airplanes, 
except  engines  and 
tires     24,999        47,374  11,479         . .  108,310 


...   $52,272,569 
408  233,772 


.   $16,303,166 


69 
33 

19 


11,479 

BICYCLES,  ETC. 
Bicycles       and       Tri- 
cycles            $533,967  69       $9,460         

Motorcycles     4,322     1,473,390       1,010  284,883     20,870 

Lbs. 

229,918  131,677    

148    48,734     172  36,494 


76,749 
21,003 

126,165 
57.958 


$2,907,056 
6,529,051 


$424,519 

4.054  1,127,415 


Parts,     except    tires. . 

Gas     engines 

Traction  engines,  ex- 
cept   agricultural... 

Automobile    engines. . 

Aircraft    engines 

Complete  tractors,  ex- 
cept agricultural. . . . 

Other  internal  com- 
bustion   engines. . . . 

Accessories,    parts.... 


44 
231 


60.532 
65.691 


1  2,425 

1,182     143.397 

3  5,275 


2,507 

250 
9,007 


229.918 

460,342  799 


440,611 
1,641,046 


10 

5.417 

3 


131.677 
167.128 

27.252 

877,069 

5,275 


2,513     2,866,172 


Automobiles     

Parts,    except    tires. 
All     other 


1,741 
490 


54 


334.697 
375,176 


$94,653 
93.841 
12.428 


2 

383 


8.851 
29.551 


17,436     17,085.020 


135      205.718 


IMPORTS 

36        $62,543 

60.307 

4,955 


10,566 
4,571 


860 


1.581,000 
2.835.111 


$905,093 
860.122 
380.931 


2.761 
631 


313 


360.278 
688.472 


$485.0:^8 

346.779 

87,428 


Automobiles    (free   of 
duty)     


62 


RE-IMPORTS 
$90,258        137       $254,835     2,1.'^2 


$3,223,888     2.089     $3,188,002 


recapitulating  them,  it  is  shown  that  the 
medium  priced  car  class  by  far  outranks 
in  value  either  the  lower  or  the  higher 
priced  categories  and  that  the  medium 
sized  truck  also  held  the  center  of  the 
stage.  This  will  be  received  with  a  dis- 
tinct surprise  by  those  executives  of  the 
industry-  who  have  held  that  the  low- 
jiriced  cars  and  the  low  capacity  trucks 
were  taking  all  of  the  present  foreign 
business. 

Passenger  car  exports  are  shown  in 
three  classifications,  those  valued  at  less 
than  $800,  between  $800  and  $2,000  and 
in  excess  of  $2,000.  The  first  classifi- 
cation shows  1330  cars  valued  at  $691,- 
C^S,  the  second  994  cars  valued  at  $1,- 
0u5,879,  and  the  third  83  cars  worth  $279,- 
03\  Thus,  the  medium  priced  cars  were 
somethinc  like  a  third  less  in  number 
than  of  the  low-priced  class,  but  some- 
thing more  than  50  per  cent  greater  in 
value.  The  cars  included  in  these  classi- 
fications will  be  readily  comprehended, 
but  it  must  be  remembered  that  the  de- 
clared valuation  applying  here  repre- 
sents the   dealer's  price,    with    discount 


and,  in  somes  cases,  chassis  price  only. 

The  truck  classifications  likewise  are 
three,  up  to  1  ton,  from  1  ton  to  2%  tons 
and  above  the  latter  figure.  The  export 
statistics  shovt  222  of  the  1  tonners,  with 
a  valuation  of  $114,067,  against  220  of 
the  medium  sized  models  with  a  value  of 
$287,531.  The  higher  capacity  trucks 
were  22  in  number,  valued  at  $59,595. 

Th-Toughout  the  export  figures  there 
will  be  seen  the  result  of  the  new  classi- 
fications that  have  been  put  into  effect  by 
the  reorganized  Bureau  of  Foreign  and 
Domestic  Commerce,  with  its  new  com- 
modity divisions.  These  classifications 
are  shown  in  a  table  herewith,  excepting 
for  tires.  An  advance  statement,  how- 
ever, on  the  tire  exports  shows  the  Janu- 
ary shipments  to  have  been  as  follows: 

No.  Value 

Automobile     casings 80,511  $1,148,616 

Other  casings 1,577  4,875 

Automobile    tubes 48.935  116,385 

Other  tubes 1.134  1.158 

Aut'^moblle    solid    tires 3.890  147,601 

Other  solid   tires 22,610  8,231 

Tire   repair   material 10,293 


Ma/rch  2,  1922 


MEN  OF  THE  INDUSTRY 


Major  Mark  L.  Ireland  has  been  detailed  by 
the  Secretary  of  War  to  represent  the  army 
on  the  technical  committee  of  the  Lincoln 
Highway  Association  to  determine  the  de- 
sign for  the  Ideal  Section,  which  the  asso- 
ciation will  construct  this  year  for  object 
lesson  purposes.  Major  Ireland  is  a  director 
of  the  Tractive  Resistance  of  Roads  Research 
being  conducted  by  the  army  with  the  aid  of 
the  Massachusetts  Institute  of  Technology, 
at  Cambridge,  Mass. 

William  E.  Betts  has  been  made  advertis- 
ing manager  of  the  Studebaker  Corp.  He 
was  formerly  engaged  in  advertising  and 
sales  promotion  work  for  Willys-Overland 
and  the  Overland  Harper  Co.  of  Philadelphia. 
He  goes  to  Studebaker  from  the  Olds  Motor 
Works,  where  he  was  engaged  in  special 
sales  promotion  work. 

Guthrie  Shaw  has  been  appointed  manager 
of  the  Accessory  Products  Corp.,  now  located 
in  its  new  headquarters,  519  West  Twenty- 
third  Street,  New  York  City.  The  company 
has  been  appointed  metropolitan  distributer 
for  genuine  replacement  parts  of  the  Arvac 
Manufacturing  Co.,  the  Oakes  Co.  and  the 
A.  J.  Detlaff  Co. 

Henry  Harnischfeger,  one  of  the  founders 
and  president  of  Pawling  &  Harnischfeger 
Co.,  Milwaukee,  and  also  head  of  the  Asso- 
ciated Machinery  Corp.,  has  left  with  his 
wife  for  a  trip  around  thei  world,  and  will  be 
gone  from  six  to  eight  months.  He  will  visit 
branch  offices  and  look  over  general  business 
conditions. 

Charles  Hughes  Connelly,  formerly  western 
sales  manager  of  the  Miller  Rubber  Co.,  has 
been  appointed  general  sales  manager  of  the 
Carlisle  Tire  Corp.  He  has  had  fifteen  years' 
experience  in  factory  work  and  the  mer- 
chandising of  tires.  His  headquarters  will  be 
at  the  company's  general  office  at  Stamford, 
Conn. 

Fred  D.  Williams  has  been  appointed  assist- 
ant to  President  John  S.  Broughton  of  the 
United  &  Globe  Rubber  Co.  Williams  has 
been  general  manager  of  the  L.  H.  Gilmer 
Co.  of  Philadelphia  for  the  last  three  years 
and  prior  to  that  was  associated  with  the 
Johns-Manville  Co.  and  the  U.  S.  Rubber  Co. 

William  G.  Brown  has  been  appointed  gen- 
eral sales  manager  of  the  A.  H.  Petersen 
Manufacturing  Co.,  Milwaukee.  For  the  last 
eight  years  Brown  has  been  with  the  Ameri- 
can Bosch  Magneto  Corp.  and  resigned  as 
western  manager,  with  headquarters  at  Chi- 
cago, to  take  up  this  new  connection. 

Paul  L.  Battey,  formerly  vice-president  of 
the  Arnold  Co.,  Chicago,  and  for  years 
chief  engineer  in  charge  of  various  industrial 
enterprises,  including  the  Willys  Corp.  plant 
at  Elizabeth,  has  established  himself  at  123 
West  Madison  Street,  Chicago,  as  -consulting 
engineer  for  industrial  plants. 

Harrison  H.  Boyce,  general  manager  of  the 
Moto-Meter  Co.,  Inc.,  and  E.  V.  Hennecke, 
sales  manager,  are  making  a  tour  of  the 
country  Investigating  trade  conditions  in  the 
automotive  accessory  field.  The  investiga- 
tion will  extend  over  a  period  of  approxi- 
mately two  months. 

B.  F.  Metcalf  has  resigned  as  employment 
manager  for  R.  &  V.  Motor  Co.,  East  Moline, 
and  will  leave  in  a  few  days  to  take  up  duties 
in  Mexico  in  connection  with  the  Rockefeller 
Foundation,  with  headquarters  in  "Vera  Cruz. 
Metcalf  has  been  associated  with  R.  &  V. 
Motors  for  six  years. 

Frank  S.  Bradley,  formerly  secretary  and 
general   manager  of  the  West   Haven   Man- 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

ufacturing  Co.  since  its  inception  in  1896,  has 
accepted  the  management  of  the  Robert 
Manufacturing  Co.,  New  Haven,  Conn.,  as 
its  president. 

J.  F.  Kelly,  Jr.,  export  sales  manager  of 
the  Electric  Storage  Battery  Co.,  Philadel- 
phia, is  now  on  his  way  to  Mexico,  where  he 
will  remain  for  a  month,  visiting  the  auto- 
mobile show  and  returning  by  way  of  Cuba. 

Albert  Hirst,  Inc.,  has  given  up  his  Ford 
agency  in  New  York  City  to  become  dis- 
tributer of  the  Gray  car.  His  territory  In- 
cludes the  states  of  New  York,  New  Jersey, 
Connecticut  and  Rhode  Island. 

John  McConnell  has  again  affiliated  himself 
with  the  United  Alloy  Steel  Corp.  as  vice- 
president  in  charge  of  operation.  He  has 
been  associated  with  the  steel  industry  for  a 
number  of  years. 

C.  H.  Tyler  has  been  appointed  district 
sales  supervisor  of  Earl  Motors,  Inc.,  with 
headquarters  at  Indianapolis.  He  has  had 
eighteen  years'  experience  in  the  automobile 
business. 

A.  M.  Leoni,  who  until  recently  was  con- 
nected with  the  Steinmetz  Electric  Car  Co. 
of  Baltimore,  has  joined  the  Electrocar  Corp. 
of  New  York  as  consulting  mechanical  en- 
gineer. 

Lake  Jones  has  been  appointed  district 
manager  of  the  southeastern  territory  for  the 
Ajax  Rubber  Co.,  Inc.  His  headquarters 
will  be  in  Atlanta. 
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January  Output  Reached 
90,486,  Including  Ford 

NEW  YORK,  March  2— Production  of 
passenger  cars  and  trucks  in  the 'United 
States  for  January  aggregated  90,486, 
including  Ford.  The  total  for  December 
was  78,995  and  for  November  was  116,- 
349.  The  relative  gain  over  December 
for  January  by  manufacturers  excluding 
Ford  was  40  per  cent  on  passenger  cars 
and  38 '/2  per  cent  on  trucks.  Ford's  rel- 
ative gain  for  January  over  December 
was  considerably  below  this  figure. 

There  are  no  production  figures  for 
January,  1921,  with  which  to  make  com- 
parisons, but  the  output  this  year  was 
much  larger  than  for  the  same  month 
last  year.  Most  of  the  increase  for  Jan- 
uary over  the  preceding  month  was  in 
passenger  cars  ranging  in  price  from 
$500   to  $1,250. 


Canadian  Plant  of  Durant 
Motors  Turns  Out  First  Car 

NEW  YORK,  March  1— The  first  car 
was  turned  out  to-day  in  the  plant  of 
Durant  Motors  of  Canada,  Ltd.  When 
W.  C.  Durant  announced  on  Sept.  2  that 
he  had  purchased  the  munitions  plant  at 
Leeside,  near  Toronto,  he  promised  that 
it  would  be  in  production  by  March  1  and 
operations  have  been  begun  exactly  on 
schedule.  The  Canadian  plant  makes  the 
fourth  Durant  factory  now  in  produc- 
tion. The  others  are  at  Long  Island  City, 
Lansing  and  Muncie.  All  of  them  are 
working  up  to  quantity  production. 

No  announcement  has  been  made  yet 
as  to  where  Durant  will  produce  the  new 
$348  car  he  is  to  manufacture  for  a  group 
of  parts  makers,  but  it  is  probable  they 
will  be  produced  at  first  in  one  of  his 
present  plants,  probably  that  at  Long 
Island  City. 


Pierce-Arrow  Lost 

^8,763,712  in  1921 


Balance  Sheet  Shows  Net  Current 
Assets  of  S13, 651,32.3;  Liabili- 
ties §8, 665, 522 


NEW  YORK,  March  2— A  total  loss  of 
$8,763,712  for  the  year  1921  is  reported 
by  the  Pierce-Arrow  Motor  Car  Co.  after 
all  interest  charges,  depreciation,  inven- 
tory adjustments  and  operating  ex- 
penses. As  a  result  the  balance  sheet  on 
Dec.  31,  1921,  showed  a  profit  and  loss 
depreciation  of  $4,422,165  against  a  profit 
and  loss  surplus  of  $4,541,646  at  the  end 
of  the  previous  year. 

The  general  balance  sheet  shows  net  ctir- 
rent  assets  of  $1.3,651,323  against  $19,754,535 
in  1920  and  net  current  liabilities  of  $8,665,522 
against  $7,332,138.  The  current  assets  on 
Dec.  31  last  were  divided  as  follows:  in- 
ventory $11,246,697,  receivables  $1,930,662, 
cash  $473,963.  The  current  assets  for  Dec. 
31,  1921,  were:  Inventories  $1,647,662,  receiv- 
ables $195,773,   cash  $1,338,100. 

The  current  habilities  for  1921  were:  notes 
payable  $7,150,000,  accounts  payable  $1,393,- 
322,  dealers  deposits  $122,200,  making  a  total 
of  $8,665,522.  For  1920  the  current  liabilities 
were:  notes  payable  $5,750,000,  accounts  pay- 
able $1,450,538,  dealers  deposits  $131,600, 
making  a  total  of  $7,332,138. 


Lincoln  Places  $1,000,000 
Order  with  Body  Company 

BUFFALO,  Feb.  24— The  Lincoln  Mo- 
tor Co,  has  awarded  to  the  American 
Body  Co.  of  this  city  a  million-dollar 
contract  for  the  construction  of  bodies 
for  its  new  four  and  seven  passenger 
cars. 

Filling  of  the  contract  is  expected  to 
take  at  least  six  months.  The  work  will 
call  for  an  additional  force  of  about  300 
expert  body  builders.  The  Buffalo  plant 
is  at  present  working  on  the  first  lot  of 
orders. 

The  product  manufactured  by  the  body 
company  will  consist  of  the  body  enam- 
ek-d,  upholstered  and  equipped  ready  for 
attaching  to  the  chassis. 


Liberty  Motor  Creditors 

Agree  to  an  Extension 

DETROIT,  March  2— Bank  and  mer- 
chandise creditors  of  the  Liberty  Motor 
Car  Co.  have  agreed  to  an  extension  of 
credit  and  the  company  has  obtained 
$300,000  new  money  by  giving  a  mort- 
o-age  on  its  real  estate  and  equipment. 
The  new  funds  \y\\\  be  used  to  develop 
a  popular  priced  model  to  pay  off  small 
creditors  and  further  liquidate  inven- 
tories. 

In  the  18  months  preceding  Dec.  1, 
1921,  the  company  reduced  its  bank  loans 
by  $333,975  and  paid  merchandise  bills 
amounting  to  $434,973.  President  Owen 
states  that  sales  now  are  ahead  of  pro- 
duction. The  creditors  who  entered  into 
an  extension  agreement  have  appointed 
an  advisory  committee  through  which  it 
is  hoped  to  obtain  additional  permanent 
capital. 
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March  2,  1922 


FINANaAL  NOTES 


India  Tire  &  Rubber  Co.  reports  that  during 
1921  without  refinancing  in  any  way  and 
without  issuing  new  stock  the  company 
materially  reduced  its  bank  loans,  wrote  off 
losses  on  raw  materials  and  finished  mer- 
chandise on  hand  exceeding  $400,000  and 
greatly  improved  its  financial  position.  D.  A. 
Grubb,  secretary  and  general  sales  manager, 
states  that  the  company  now  has  340  per 
cent  more  new  accounts  than  the  year 
before  and  that  compared  with  the  half  of 
1920,  sales  from  July  to  January  in  1921  show 
an  increase  of  130  per  cent,  while  thel  value 
of  the  December  business  was  the  largest  in 
the  history  of  the  company,  being  181  per 
cent  larger  than  the  same  month  the  previous 
year. 

Motor  Wheel  Corp.  operating  profits  for  the 
year  ended  Dec.  31,  1921,  were  $599,590.  The 
company  has  $1,058,807  cash  with  total  cur- 
rent assets  of  $3,752,105.  Current  liabilities 
aggregate  $273,691.  Inventories  have  been 
depreciated  $266,249.  With  reductions  for  in- 
ventory deflation  and  Federal  taxes  the  net 
profit  for  1921  is  $301,340.  Preferred  stock  of 
$75,000  has  been  retired  and  additional  pur- 
chases have  been  made  from  the  sinking  fund 
on  the  open  market  of  $169,000,  beside  the 
purchase  of  a  small  amount  of  common 
stock.  New  business  on  the  books  is  reported 
as  the  largest  in  the  company's  history. 

Edmunds  &  Jones  Corp.,  in  its  balance 
sheet  as  of  Dec.  31,  shows  total  assets  of 
$1,995,582.28  and  a  surplus  of  $1,046,466.29. 
Assets  include  cash,  $293,272.21;  accounts  and 
notes  receivable,  $203,906.48;  inventories, 
$455,783.63.  Plant  accounts,  less  deprecia- 
tion, are  $967,996.92.  Profits  for  1921,  less 
Federal  taxes,  are  $97,580.79.  Dividends  paid 
on  the  preferred  stock  in  the  four  quarters 
totaled  $58,219.  In  a  report  to  stockholders, 
President  Edmunds  states  that  despite  heavy 
losses  in  the  first  six  months  of  the  year  due 
to  inventory  inflation,  the  net  profit  for  the 
year  approximates  that  for  1920. 

S.  F.  Bowser  &  Co.,  Inc.,  Fort  Wayno, 
Ind.,  announces  that  forty-six  executives  are 
to  be  allotted  portions  of  the  common 
treasury  stock  of  the  company  in  a  total 
amount  close  to  $500,000.  It  is  the  plan  to 
permit  key  men  in  the  organization  to 
purchase  this  stock  on  a  basis  that  will  en- 
able them  to  pay  for  it  easily  in  the  next 
few  years.  S.  F.  Bowser  and  Allan  A. 
Bowser  who  have  held  the  greater  part  of 
the  stock  for  years  .-ire  releasing  it  in  this 
manner  as  a  reward  for  good  service  and 
to  stimulate  the  men's  interest  in  the 
business. 

Republic  Rubber  Corp.  operating  costs  have 
been  greatly  reduced,  according  to  Receive'- 
G.  H.  Booth.  He  states  that  important 
distributing  connections  are  being  made 
despite  the  sentimental  handicap  of  the  re- 
ceivership and  forecasts  an  increased  volume 
of  business  which  will  make  the  company 
show  an  operating  profit.  The  company  i.s 
said  to  be  employing  1,000  men. 

Mason  Tire  &  Rubber  Co.,  Akron,  reports 
sales  of  $8,986,000  for  the  14  months  ended 
Dec.  31,  1921.  Current  assets  as  of  Dec. 
31  are  placed,  at  $2,675,606:  current  liabilities, 
$859,863;  surplus  account,  $11,139;  inventory, 
$1,363,458.  Cash  account  is  stated  to  be 
$240,000;  accounts  and  notes  receivable, 
$1,071,767;  notes  payable,  $774,613;  reserves, 
$115,882. 

Timken- Detroit  Axle  Co.  has  declared  a 
regular  quarterly  dividend  of  \%  per  cent  on 
preferred  stook,  payable  March  1,  to  stock- 
holders   of    record    Feb.     20.      Resumption    of 


Hays  Endorses  Wells^ 

Transportation  View 

WASHINGTON,  Feb.  27— The 
time  is  not  far  distant  when  motor 
vehicle  transportation  will  be  uni- 
versally recognized,  in  the  opinion 
of  Will  H.  Hays,  postmaster  gen- 
eral. His  belief  is  expressed  in 
the   following    statement: — 

"A  little  while  ago  I  read  an  ar- 
ticle by  H.  G.  Wells  that  I  wish 
might  be  read  by  every  business 
man;  in  fact  it  could  be  read  with 
advantage  in  every  school  house  in 
America.  Wells  traced  the  devel- 
opment of  civilization  to  two  fac- 
tors, transportation  and  communi- 
cation. These  have  been  the  vital 
factors  that  have  enabled  human 
beings  to  develop  so  marvelously 
and  so  rapidly  in  the  last  few  hun- 
dred years. 

"The  Post  Office  Department  is 
the  government  department  of 
communications.  We  are  all  glad 
and  proud  to  be  associated  with 
one  of  the  vital  factors  in  civiliza- 
tion. But  we  also  touch  upon 
transportation,  and  I  look  forward 
to  a  time  not  far  distant  when 
motor  vehicle  transportation  will 
be  universally  recognized  as  one 
of  the  vital  factors  in  the  devel- 
opment of  civilization." 


common  dividends  was  considered,  but  action 
was  temporarily  postponed. 

Advance  Rumely  Thresher  Co.  has  declared 
a  regular  quarterly  dividend  of  75  cents  on 
the  preferred  stock,  payable  April  1,  to  stock 
of  record  March  15. 

Goodyear  Tire  &  Rubber  Co.'s  income  ac- 
count for  the  eight  months  ended  Oct.  31, 
1921,  shows  net  profits  after  all  charges  of 
$3,273,845. 

AUSTIN  OUTLOOK  GOOD 

LONDON,  Feb.  17  (By  Mail)— In  a 
circular  letter  to  shareholders  of  the 
Austin  Motor  Co.,  Birmingham,  England, 
the  chairman,  Sir  Herbert  Austin,  an- 
nounced that  the  necessary  agreements 
have  been  reached  with  bankers,  credit- 
ors and  the  Government  to  a  plan  vv-hich 
provides  sufficient  working  capital  for 
carrying  on  the  business  successfully. 
It  is  stated  that  the  prospects  at  the 
present  time  are  very  encouraging  and 
the  contracts  entered  into  for  the  home 
market  total  well  over  £3,000,000. 


U.   S.   TRACTOR   BOND   ISSUE 

MENASHA,  WIS.,  March  1— A  bond 
issue  of  $250,000  was  decided  upon  at 
the  -innual  meeting  of  the  United  States 
Tractor  S:  Machinery  Co.  and  the  capital 
was  increased  to  $2,500,000.  The  bond 
issue,  it  is  stated,  is  to  provide  for  an 
immediate  increase  in  factory  capacity 
and  equipment.  J.  M.  Robinson  was  re- 
elected president  of  the  company  and 
G.  D.  Harris  vice-president  and  general 
manager. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  the  past  week  call  money  rates 
ranged  from  4  per  cent  to  6  per  cent,  as 
compared  with  4  per  cent  and  5  per  cent 
in  the  previous  week.  Funds  were  in  fair 
supply  and  brief  periods  of  flurry,  due 
mainly  to  withdrawals  by  out-of-town 
institutions,  were  succeeded  by  a  firm- 
ness which  developed  toward  the  latter 
part  of  the  week.  In  the  time  money 
market  the  rates  ranged  from  4%  per 
cent  to  5  per  cent  for  all  maturities  from 
60  days  to  6  months.  The  rates  for  prime 
commercial  paper  remained  unchanged 
at  4%  per  cent  to  5  per  cent. 

The-  Federal  Reserve  statement  as  of 
Feb.  21  showed  an  increase  of  $4,900,000 
in  total  reserves,  which  was  the  net  re- 
sult of  an  increase  of  $10,780,000  in  gold 
reserves  and  a  decrease  of  $5,880,000  in 
other  reserves.  Total  earning  assets 
showed  an  increase  of  $89,652,000,  while 
total  deposits  decreased  $85,293,000.  Fed- 
eral Reserve  notes  in  circulation  increased 
$3,561,000,  while  the  reserve  ratio  also 
increased  from  76.4  per  cent  to  78.1  per 
cent. 

The  total  reserves  of  the  New  York 
institution  declined  $43,429,000.  Other 
decreases  noted  were  the  following:  $36,- 
086,000  in  total  bills  on  hand;  $74,522,000 
in  earning  assets;  $34,662,000  in  total  de- 
posits. Federal  Reserve  notes  in  circula- 
tion, on  the  other  hand,  increased  $4,753,- 
000,  and  the  ratio  of  total  reserves  to 
deposit  and  Federal  Reserve  note  liabil- 
ities combined  increased  from  81.9  per 
cent  to  87.1  per  cent. 

On  Feb.  27,  sterling  exchange  at 
$4.43%  reached  a  new  high  record  for 
the  upward  movement  which  has  been 
in  progress  for  some  weeks.  On  Feb.  28 
the  discount  on  Canadian  funds  was  only 
2  per  cent,  which  was  a  new  low  and 
marks  an  approach  toward  normal. 

According  to  the  Bureau  of  Labor  Sta- 
tistics index  number,  wholesale  commod- 
ity prices  for  the  month  of  Januai-y  de- 
clined 7/10  of  one  per  cent,  as  compared 
with  no  changes  a  month  ago.  With  the 
exception  of  farm  products,  which  showed 
a  small  gain,  every  group  of  commodities 
showed  some  recession.  The  general 
level  still  stands  48  per  cent  above  the 
level  for  1913,  although  it  is  approxi- 
mately 45  per  cent  below  the  peak  reached 
in  the  spring  of  1920. 


WILLS  MAKE  NEW  CLOSED  BODIES 

MARYSVILLE.  MICH.,  Feb.  27— -C.  H. 
Wills  &  Co.  is  now  in  production  on 
three  new  closed  bodies  for  the  Wills 
Sainte  Claire  line,  these  being  an  impe- 
rial sedan,  a  town  car  and  a  limousine. 
The  sedan  is  $3,575,  and  the  town  car 
and  limousine,  $3,850.  The  sedan  has 
featui-es  of  both  a  limousine  and  a  sedan, 
having  a  glass  partition  which  can  be 
raised  or  lowered  to  divide  the  car  into 
compartments.  The  limousine  and  town 
car  have  the  same  dimensions  as  the 
sedan,  except  that  the  space  between 
seats  varies. 
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Auto  Body  Co.  has  recently  increased 
operations  at  its  plant  in  Lansing,  due  to  a 
contract  with  Durant  Motors  for  open  car 
bodies.  January  production  was  85  per  cent 
more  than  January,  1921.  About  400  men  of 
a  normal  force  of  1000  are  working.  W.  "V.  C. 
Jackson,  vice-president,  reports  the  com- 
pany's indebtedness  reduced  greatly  during 
the  year. 

Motor  Wheel  Corp.  will  open  a  Detroit 
office  with  M.  W.  Taber  special  representative 
in  charge.  R.  I.  Miner,  in  charge  of  the 
pressed  steel  division  activities  in  Detroit, 
will  occupy  the  same  office.  Taber's  duties 
include  the  handling  of  both  the  manufac- 
turers and  distributor's  end  of  the  work. 
For  the  last  year  he  has  been  in  charge  of 
steel  wheel  distribution  in  the  Michigan  ter- 
ritory. 

American  Brass  Co.,  Kenosha,  Wis.,  works, 
now  owned  by  the  Anaconda  Copper  Co.,  will 
add  a  new  department  for  producing  fine 
copper  wire.  The  Kenosha  branch  has 
available  a  large  group  of  buildings  adjoin- 
ing the  main  plant  and  formerly  owned  by 
another  industry  which  is  readily  convertible 
for  the  wire  mill. 

Buckeye  Manufacturing  Co.'s  plant  and 
equipment  at  Anderson,  Ind.,  has  been  sold 
at  receiver's  sale  to  James  W.  Sansberry,  a 
local  banker,  for  $45,100.  The  property  was 
appraised  at  $170,000.  The  company  formerly 
made  automobiles,  tractors  and  engines.  The 
liabilities  of  the  concern  are  said  to  approxi- 
mate $200,000. 

Rainbow  Tire  &  Rubber  Co.,  Delaware, 
Ohio,  reports  that,  at  the  present  rate  of 
financing,  production  should  start  within  the 
next  few  months.  The  factory  is  practically 
completed  at  a  cost  of  $175,000  and  is  free 
from  indebtedness.  All  directors  were  re- 
elected  at   the   annual    meeting. 

Franklin  Automobile  Co.'s  report  to  the 
Federal  authorities  sshows  that  the  number 
of  employees  who  earned  $1,000  or  more 
during  1921  was  only  10  per  cent  .less  than 
the  number  who  earned  that  amount  during 
1920. 

Visible  Pump  Co.,  Fort  Wayne,  Ind.,  which 
is  movinsr  to  Findlay,  Ohio,  has  leased  the 
former  property  of  the  Grant  Motor  Co.  in 
that  city  and  will  begin  operations  there 
within  a  month. 

Ashtabula  Tire  &  Rubber  Co.  has  purchased 
the  plant  erected  by  the  Pierce  Tire  &  Rub- 
ber Co.  at  Niles,  Ohio,  some  years  ago  and 
will  rehabilitate  it  for  operations  not  later 
than  March  15. 

Klrkland  Bros.  Machine  Co.,  Detroit,  has 
organized  a  company  of  the  same  name  in 
Springfield,  Mass.,  to  act  as  a  factory  branch. 
Incorporation  is  for  $250,000. 

Storm  King  Manufacturing  Co.  has  moved 
its  factory  equipment  and  offices  from  Win- 
neconne.  Wis.,  to  Hortonville.  Wis. 

American  Bushings  Co.,  Marysville,  Mich., 
Is  operating  with  two  shifts,  due  to  the  re- 
ceipt of  a  large  volume  of  orders. 

India  Tire  &  Rubber  Co.  has  established 
a  branch  warehouse  at  250  West  54th  Street, 
New  York  City. 


DUAL  TRACTOR  PLANT  SOLD 

DECATUR,  ILL.,  Feb.  27— Bondhold- 
ers of  the  defunct  Dual  Tractor  &  Truck 
Co.  have  purchased  the  company's  plant 
and  have  changed  the  name  to  the  Deca- 
tur Machine  &  Specialty  Co.  A  charter 
has    been    granted   by   the    secretary   of 


Argentina  Harvest 

Returns   Satisfactory 

BUENOS  AIRES,  ARGENTINA, 
Jan,  17  (by  mail) — Returns  from 
the  present  harvest  are  quite  sat- 
isfactory and  the  demand  for  wheat 
seems  more  active.  This  also  ap- 
plies to  livestock,  and  ihe  sales 
of  wools  and  hides  have  almost 
reached  a  normal  volume.  The  ten- 
dency is  upward,  and  each  week 
sees  further  advances 

Most  car  stocks  have  been  liqui- 
dated, and  new  orders  will  be  re- 
quired commensurate  with  present 
day  requirement.  The  truck  mar- 
ket, however,  remains  dull,  but  tires 
and  tubes  are  more  active  than  for 
many  months  past,  especially  in 
the  smaller  sizes. 

The  belief  is  that  within  a  few 
months  the  present  progress  of  Ar- 
gentina on  the  road  to  recovery  will 
be  speeded  up  considerably,  and 
that  by  the  latter  part  or  end  of 
1922,  business  will  again  be  boom- 
ing. 


state  to  operate  a  machine  shop  with  the 
capital  sto<;k  fixed  at  $50,000.  All  bond- 
holders of  the  old  company  were  given 
the  privilege  of  exchanging  their  claims 
against  the  old  company  for  stock  in  the 
new.  Most  of  them  accepted  the  offer 
and  the  plant  has  been  re-opened.  It 
will  specialize  in  motor  vehicle  work  of 
a  special  or  engineering  type. 


Studebaker  Denies  Report 
of  London  Factory  Branch 

SOUTH  BEND,  IND.,  Feb.  28— In  the 
absence  of  President  A.  R.  Erskine,  N. 
R.  Feltes,  treasurer  of  the  Studebaker 
Corp.,  declares  there  is  no  truth  in  the 
rumor  that  the  corporation  is  negotiating 
for  the  purchase  of  the  Ensign  car  fac- 
tory near  London,  England,  to  be  used 
as  a  factory  branch. 

Report  from  London 

LONDON,  Feb.  14  (By  Mail)— The 
Studebaker  Corp.  is  reported  to  have 
bought  the  recently  built  Ensign  car  fac- 
tory at  Willesden  Green,  London,  N.W. 
It  is  stated  that  it  is  not  intended  to  as- 
semble cars  at  this  plant  but  to  use  the 
facilities  available  for  repairing  and  dis- 
tributing Studebaker  products.  At  the 
same  time  the  company,  it  is  said,  will 
continue  to  occupy  its  present  showroom 
on  Gt.  Portland  Street. 


HANSON  ABSORBS  COMPANY 

ATLANTA,  March  1— George  W.  Han- 
son, president  of  the  Hanson  Motor  Co., 
announces  that  the  company  has  ab- 
sorbed the  American  Motors  Export  Co. 
of  Jacksonville,  Fla.,  and  that  the  two 
industries  have  been  merged.  The  joint 
company,  which  is  to  be  known  in  future 
as  the  Hanson  Motors  Co.,  will  maintain 
headquarters  in  Atlanta  and  also  operate 
a  plant  at  Jacksonville. 


METAL   MARKETS 


r^  NCE  more  steel  mill  operations  have 
^^  attained    a    rate    which,    if    it    can    be 

slightly  enhanced,  will  permit  of  reductions 
in  the  cost  of  production  that  should  enable 
the  majority  of  mills  to  make  a  fair  profit  at 
prevailing  market  levels.  It  Is  axiomatic  of 
most  steel  mills  that  when  three-fifths  of 
their  capacity  is  engaged  in  production  the 
balance  will  come  out  on  the  right  side  of 
the  ledger.  Sheet  mills  are  operating  at  a 
rate  of  two-thirds  to  three-quarters  of 
capacity,  in  some  instances  even  higher.  The 
leading  interest  is  reported  to  be  operating 
at  70  per  cent  of  the  capacity  of  its  sheet 
mills. 

Taking  the  industry  as  a  whole,  however, 
it  is  operating  at  somewhere  between  one- 
half  and  two-thirds  of  its  capacity  and  the 
goal  of  those  mills  which  are  now  turning  out 
slightly  more  than  one-half  of  what  they 
could  produce,  if  their  entire  capacity  were 
engaged,  is  to  get  enough  orders  on  their 
books  to  permit  of  operating  their  plants  at 
three-fifths  of  their  capacity.  Amid  this  in- 
tensive effort  to  speed  up  the  momentum  of 
the  demand  upward  changes  in  prices  would 
defeat  their  own  purpose,  while  reductions 
would  upset  the  ultimate  aim  of  producers: 
i.e.,  modest  profits  based  on  the  prevailing 
market. 

Individual  concessions  of  a  minor  charac- 
ter, when  specifications  are  attractive,  fit. 
however,  very  nicely  into  this  scheme  of 
things.  Here  and  there  buyers  have  voiced 
uneasiness  because  of  the  recent  advance  in 
the  pig  iron  quotations  of  some  of  the  larger 
Interests.  In  a  large  measure  this  attempt 
to  lift  the  pig  iron  market  to  a  higher  level 
w^as  the  result  of  increased  demand  for  steel. 
As  a  direct  consequence  of  this  latter  condi- 
tion steel  mills  are  now  working  up  all  of 
their  pig  iron  producticn,  whereas  up  to  a 
short  time  ago  they  competed  for  business 
with  the  merchant  furnaces.  The  latest  mar- 
ket letters  of  the  leading  pig  iron  sellers  paint 
a  glowing  picture  of  the  better  feeling  that 
has  come  over  the  market.  Undoubtedly 
there  has  been  a  perfectly  natural  increase 
in  the  demand  concurrent  with  the  increased 
melt  by  foundries. 

Pig  Iron. — Thousand-ton  sales  to  automo- 
tive foundries  are  few  and  far  between. 
Those  that  have  been  made  carried  prices 
somewhere  between  the  old  and  new  asking 
prices.  Most  of  the  automotive  buying  is  in 
carloads. 

Steel. — As  the  result  of  improved  ajtomo- 
tive  demand,  alloy  steel  producers  are  oper- 
ating on  a  much  more  satisfactory  basis 
Demand  for  skelp  for  automotive  purposes 
had  broadened  impressively,  a  Detroit  inter- 
est being:  reported  to  be  in  the  market  for  a 
large  tonnage  of  strip  skelp.  Some  sales  of 
sheet  bars  at  $29  appear  to  have  been  made 
recently.  Very  little  change  is  to  he  noted 
in  the  sheet  situation,  prices  holding  steady 
with  slightly  les.''  fresh  business  in  full- 
finished  automobile  sheets.  Automotive  In- 
terests ar?  placing  more  liberal  orders  for 
forging  bars,  and  cold-drawn  steel  bars  con- 
tinue in  active  demand.  Pittsburgh  strip 
steel  producers  report  sales  of  attractive  ton- 
nages to  automotive  interests.  There  has 
also  been  a  slight  revival  in  automotive  de- 
mand for  bolts  and  nuts. 

Aluminum. — "VMiile  the  sheet  market  Is 
fairly  steady  that  for  virgin  ingots,  98  to  99 
per  cent  pure  is  still  debatable  ground  with 
odd  lots  of  imported  metal  changing  hands 
at  slight  concessions  from  prevailing  quota- 
tions. 

Copper. — The  market  continues  weak. 
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SHOWS 

April  3-16— New  York,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison   Co. 

May  24-June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

FOREIGN   SHOWS 

March,  1922  —  Santiago,  Chill, 
Annual    Automobile    Show. 

April  16-23— Mexico  City,  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  ii2-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May — Shanghai.  Exhibition  of 
Road  Building  Material. 


May, 

May 

May 
May. 
July 
Sept. 

Sept. 


1922— Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor. Automotive  Section. 
1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

6-21 — Scheveningen,  Auto- 
mobile Show. 

28-June  5 — Prague.     Motor 
Show.     Hotel  de  Ville. 
1-24 — London      (Olympiad. 
Aircraft  Exhibition. 

IMZ'i  —  Kio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socicao  Automobilista  Bra- 
zileria 


15-20— The  Hague, 
mobile  Show. 


Auto- 


Oct.  12-23 — London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.  lO-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road,    Coventry. 

CONVENTIONS 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jil. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United   States. 


June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress, 

Sept.  18-23,  1922— Rome,  Italy. 
Second  Annual  Meeting  of 
the  International  Chamber 
of   Commerce. 

S.  A.    E.   MEETINGS 

Detroit,  Mar.  24,  April  28,  May 
26. 

June  20-24  —  White  Suplur 
Springs,  W.  Va..  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


Kansas  Sales  Pivot 
Is  Small  Town  Bank 


Public  Wants  to  Buy,   Credit  Is 

Ample,  But  Financiers  Halt 

Procession 

KANSAS  CITY,  MO.,  Feb.  27— The 
public  wants  cars  and  is  ready  to  buy 
them.  The  dealers  are  ready  to  sell 
them.  Credit  facilities  are  ample.  The 
bankers  in  smaller  towns  stop  the  pro- 
cession. 

Therefore,  the  chief  effort  of  many 
distributors  here  is  to  see  that  bankers 
adjust  themselves  to  the  other  conditions 
— and  let  dealers  and  public  have  money 
for  cars. 

The  campaign  to  sell  the  idea  of  motor 
cars  to  bankers  is  not  confined  to  this 
personal  contact  of  travelers  and  deal- 
ers with  bankers.  The  distributor  him- 
self keeps  in  close  touch  with  each  of 
the  bankers  in  his  dealers'  towns.  The 
wholesale  manager  himself  knows  most 
of  them  and  sends  letters  to  them  oc- 
casionally. 

One  type  of  letter  has  proved  of  very 
great  value.  This  is  the  letter  announc- 
ing new  developments  in  the  motor  car 
field;  sometimes  a  factory  circular  letter 
with  appended  note  from  distributor, 
sometimes  a  personal  letter  from  the 
distributor  giving  or  calling  attention  to 
the  information.  In  this  way  the  banker 
is  kept  posted  on  the  industry;  and  when 
dealer  or  traveler  makes  some  statement 
the  banker  knows  what  he  is  talking 
about  and  responds   the  more  cordially. 


Qeveland  Business  Men 
Interested  in  "Glenwood" 

CLEVELAND,  Feb.  27— Most  of  the 
officials  of  the  Glenwood  Motor  Car  Co., 
which  has  purchased  a  fifteen  acre  tract 
at  Youngstown  on  which  will  be  erected 
a  factory  for  the  production  of  a  car  to 
be  known  as  the  "Glenwood,"  are  Cleve- 
land business  men. 

B.  J.  Cline  of  this  city  is  president  of 
the  corporation.  He  was  associated  with 
the  Pierce-Arrow  Motor  Car  Co.  at  one 


time  and  later  was  production  manager 
for  the  Chandler  Motor  Car  Co.  During 
the  war  he  served  with  the  Aircraft 
Board.  T.  D.  Lamb,  president  of  the 
Hess  Body  Co.,  is  treasurer;  Captain 
R.  L.  Queisser  of  R.  L.  Queisser  Co.,  is 
secretary,  and  William  H.  Graham,  a 
florist,  is  a  director. 

The  Glenwood  company  is  a  $5,000,000 
corporation  with  50,000  shares,  $100  each, 
of  preferred  stock  and  200,000  shares  of 
no  par  common.  The  company  has  under 
control  an  engine  which  has  developed 
what  is  said  to  be  unusual  power,  but,  for 
the  present,  Cline  has  no  announcements 
to  make  about  the  car. 


McDonald  Is  Honor  Guest 
at  N.  A.  C.  C.  Road  Dinner 

NEW  YORK,  March  2— Thomas  Mc- 
Donald, chief  of  the  Bureau  of  Public 
Roads,  was  the  guest  of  honor  at  a  din- 
ner given  by  the  Highways  Committee 
of  the  National  Automobile  Chamber  of 
Commerce  at  the  Hotel  Ambassador  last 
night.  Most  of  the  guests  were  repre- 
sentatives of  newspapers,  trade  and  busi- 
ness papers. 

The  purpose  of  the  meeting  was  to 
discuss  the  present  status  of  highways  in 
the  United  States  and  to  enlist  wide- 
spread co-operation  in  highway  construc- 
tion and  maintenance  work  which  will 
be  carried  on  in  the  next  few  years.  Ed- 
ward F.  Jordan,  president  of  the  Jordan 
Motor  Car  Co.,  president.  George  M. 
Graham,  vice-president  of  the  Chandler 
Motor  Car  Co.,  emphasized  the  essential 
character  of  motor  vehicles. 


FORD  BUILDING  3400  DAILY 

DETROIT,  March  2— The  Ford  Motor 
Co.  is  operating  at  the  rate  of  3400  cars 
a  day  on  a  four  day  a  week  schedule.  The 
March  schedule  calls  for  between  60,000 
and  65,000  cars. 


PAYS  JACKSON  CREDITORS 

NEW  YORK,  March  2— Associated 
Motor  Industries,  Inc.,  has  made  a  small 
payment  to  the  creditors  of  the  Jackson 
Motors  Corp.,  which  was  taken  over  a 
few  months  ago  by  the  Delaware  corpo- 
ration as  part  of  a  proposed  automotive 
merger. 


Clouds  Overhanging 
Iowa  Start  to  Break 


Improvement  in  General  Business 
Conditions  Reflected  in  Out- 
look of  Trade 


DES  MOINES,  Feb.  27— There  is  a 
break  in  the  rather  dark  cloud  which 
has  hung  over  the  motor  car  horizon  in 
Iowa  during  the  past  year.  The  month 
of  February  sees  the  most  cheerful  out- 
look which  Des  Moines  dealers  and  dis- 
tributors have  encountered  in  many  a 
moon,  and  there  is  evidence  that  at  last 
the  corner  has  been  turned  and  that  busi- 
ness conditions  are  on  the  upgrade. 

As  a  concrete  evidence  of  the  improve- 
ment, it  is  noted  that  in  the  first  fifteen 
days  of  February  102  new  passenger  cars 
were  registered  with  the  state  automo- 
bile department  for  Polk  county,  in  which 
Des  Moines  is  located.  There  were  nine 
new  trucks  registered  during  this  period. 

Prices  Advancing. 

Improvement  in  business  conditions  in 
general  and  better  prices  for  farm  crops 
in  particular  are  credited  for  the  better 
outlook  of  the  trade.  During  the  past 
six  weeks  prices  of  wheat,  corn,  oats 
and  hogs  have  shown  a  steady  advance, 
and  as  Iowa  is  a  leading  corn  and  hog 
raising  state  this  improvement  is  bound 
to  put  the  farmer  in  a  much  better  po- 
sition. Corn  has  practically  doubled  in 
price  within  the  last  ninety  days. 

While  the  recovery  of  the  farmer  and 
his  return  to  the  market  is  to  be  a  slow 
process,  there  are  evidences  that  he  has 
already  started  back.  An  inquiry  con- 
ducted by  one  automobile  dealer  among 
689  farmers  in  his  territory  elicited  the 
information  that  of  that  number  87  made 
a  definite  statement  that  they  would  buy 
a  new  car  this  spring.  Last  year  a  sim- 
ilar inquiry  was  conducted  by  this  dealer, 
and  of  712  farmers  interviewed  only  13 
made  such  a  definite  statement. 

The  condition  in  the  truck  business 
would  also  seem  to  show  some  improve- 
ment, particularly  in  the  eastern  cities 
of  Iowa.  This  condition  is,  however,  con- 
fined   almost   entirely    to    city    business. 
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Market  Analysis  Essential  to 

Used  Car  Sales 

Knowledge  of  markets  essential  in  solution  of  used 
car  problem.  New  car  market  and  used  car  market 
must  be  considered  as  a  unit.  Service  of  used  car 
has  important  effect  upon  reputation  of  manufac- 
turer.   Dealer  quotas  must  be  established  fairly. 

By  Harry  Tipper 


THE  market  for  the  automobile  is  affected  by  the 
entire  consideration  from  the  time  the  auto- 
mobile is  produced  to  the  time  when  it  reaches 
the  junk  pile.  The  size  of  the  total  car  population  in 
any  locality  is  directly  affected  by  the  service  rendered 
by  the  automobile  and  the  valuation  placed  upon  it 
at  different  stages  in  its  usefulness. 

So  long  as  the  possession  of  a  car  was  the  most  im- 
portant reason  for  the  distribution  of  automobiles 
there  was  no  great  tendency  to  consider  intimately 
the  cost  of  its  operation  nor  the  depreciation  in  its 
value.  As  the  car  population  has  grown,  however, 
•until  the  car  has  become  familiar  and  most  of  the 
new  car  buyers  have  previously  owned  vehicles  of 
this  kind,  the  cost  of  operation  and  the  depreciation 
in  value  become  more  important.  For  the  great  ma- 
jority of  the  people  in  this  country  the  original  invest- 
ment in  the  price  of  a  car  is  not  so  important  as  the 
amount  of  money  which  must  be  paid  out  each  month 
in  order  to  keep  the  car  running.  This  relates  not 
merely  to  the  new  car  but  also  to  the  second-hand  car 
and  its  operation. 

The  total  volume  for  new  cars  is  related  to  the  life 
of  the  vehicle,  and  also  to  the  second-hand  valuations. 
It  is  obvious  that  the  market  for  new  cars  of  any 
particular  manufacture  is  affected  by  the  life  of  that 


particular  car  and  the  service  it  will  perform  in  com- 
parison with  its  valuation  when  it  is  transferred 
second-hand. 

The  manufacturer  of  automobiles,  therefore,  is 
intimately  interested  in  the  problem  of  valuing 
and  disposing  of  used  cars.  The  flow  of  new  cars 
into  the  market  must  be  regulated  to  agree  with 
the  flow  of  second-hand  cars  from  buyer  to  buyer 
until  they  are  junk.  If  there  is  any  hesitation  in 
the  transfer  of  the  vehicles  at  any  point  along  the 
line,  this  will  show  itself  in  a  lessened  market  for 
the  new  product,  sooner  or  later,  as  a  consequence. 

It  was  stated  in  a  previous  article  that  the  market 
conditions  had  not  required  a  valuation  on  the  part 
of  the  public  as  to  the  new  car  in  relation  to  its 
service.  Only  lately  has  the  buyer  of  a  new  car  com- 
pared values  with  services  for  his  particular  purposes. 
The  same  thing  has  been  true  in  the  used  car  mar- 
ket. So  long  as  the  production  was  not  sufficient  to 
meet  the  demand,  the  used  car  sale  was  an  individual 
matter  between  the  buyer  and  the  dealer.  It  repre- 
sented no  great  comparative  examination  from  the 
standpoint  of  service  and  it  was  not  subject  to  the 
conditions  of  depreciation  imposed  by  such  valuation. 

The  general  tendency  must  be  for  used  cars  from 
any  given  price  group  to  come  within  a  reasonable 
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comparative  value — type,  make  and  model  consid- 
ered. At  present  this  is  visible  only  as  a  tendency. 
The  prices  asked  for  used  cars  show  an  unstable 
market  and  a  variation  in  valuation  which  does  not 
aid  the  flow  of  the  product,  but  which  has  a  ten- 
dency rather  to  slow  up  the  progress  through  which 
the  automobile  must  complete  its  usefulness  and 
reach  the  junk  pile. 

Every  car  that  is  being  used  by  an  individual  owner, 
whether  he  has  bought  it  new  or  second-hand,  brings 
him  into  the  business  as  a  probable  permanent  customer 
for  cars,  or  tends  to  drive  him  out  of  the  business  be- 
cause of  the  difficulties  imposed  upon  him  by  his  first 
adventure.  No  matter  what  price  may  be  paid  for  ,the 
used  car,  it  is  of  no  value  unless  it  is  in  a  condition  to 
give  service.  No  matter  from  whom  it  is  bought,  some 
of  the  difficulties  that  may  be  experienced  reflect  back 
upon  the  maker  of  the  car  and  affect  his  market  for  the 
new    product.      It    is    obvious 

that  the  trade-in  feature  of  ^^^^^-^^^^^^^^-^^^i^^^^^^^^^^^^^ 
the  used  car  problem  has 
affected  the  values  and  left  the 
dealer  in  a  position  where  he 
has  paid  more  for  such  cars 
than  it  is  possible  to  secure 
for  them.  It  is  obvious,  in 
other  words,  that  the  trade-in 
has  created  a  fictitious  value 
in  many  cases  for  the  used  car 
and  has  slowed  the  progress 
of  used  car  sales  because  of 
the  loss  entailed  in  moving 
them  rapidly  on  to  the  market. 

While  this  problem,  of 
course,  is  a  problem  of  the 
dealer,  in  the  usual  interpre- 
tation the  manufacturer's  mar- 
ket   for    new    products    is    so 


THE  used  car  problem  is  acute.  It  will 
be  solved  partly  by  the  necessities  of 
the  dealer,  and  partly  by  the  effort  of  alert 
manufacturers  through  co-operation  with 
the  dealers. 

It  will  remain  a  difficulty,  however,  un- 
til the  manufacturer  and  dealer  thoroughly 
realize  that  the  market  for  cars  cannot  be 
divided;  that  the  conditions  affecting  the 
market  affect  the  whole  market,  whether  the 
product  be  new  or  used  cars. 

The  dealer  cannot  maintain  his  business 
in  new  cars  unless  he  can  see  his  way  clear 
to  dispose  of  the  used  car  involved  in  the 
first  transactions.  Manufacturers  must  take 
this  fact  into  account  when  planning  pro- 
duction and  establishing  quotas. 


tinues  until  it  is  junk.  As  a  consequence  the  manufac- 
turer is  closely  concerned  with  the  ability  of  the  dealer 
in  the  automotive  field,  the  repair  shop  and  the  service 
station  to  value  a  used  car  properly,  to  sell  it  in  such  a 
way  as  to  permit  conditioning  and  to  give  a  reasonable 
amount  of  service. 

The  present  acute  condition  in  the  used  car  field  is 
due  mainly  to  the  anxiety  of  the  dealers  to  sell  new 
product  without  considering  sufficiently  the  character 
of  the  trade  and  its  effect  upon  the  total  cost  of  the 
business.  The  fact  that  the  used  car  would  be  affected 
by  the  same  causes  which  affect  the  sale  of  new  cars 
does  not  appear  to  have  been  thoroughly  understood,  and 
the  further  fact  that  backing  >up  of  used  car  sales  must 
affect  the  new  car  market  was  largely  overlooked.  The 
present  acute  problem  will  be  solved  partly  by  the  neces- 
sities of  the  dealer  and  partly  by  the  effort  of  alert  manu- 
facturers, through  co-operation,  aiding  the  dealers  to- 
relieve  themselves  of  this  difficulty.    It  is  likely  to  remain 

a  difficulty,  however,  for  some 

time    until    the    manufacturer 

and  dealer  thoroughly  realize 
that  the  market  for  automo- 
biles is  inseparable  and  that 
the  conditions  affecting  the 
market  affect  the  whole  mar- 
ket whether  the  product  be 
used  cars  or  new  cars. 

It  will  be  a  difficulty  until 
the  manufacturers  and  dealers- 
realize  that  the  used  cars  must 
be  conditioned  before  being 
sold  if  they  are  to  exercise 
proper  influence  upon  the  fu- 
ture sales  of  new  cars  of  sim- 
ilar make,  and  it  will  be  a 
difficulty  until  the  character 
of  the  service  and  the  extent 
of  the  service  in  repairs,  re- 
building  and   adjustment   are 


intimately  affected  by  the  con-     

ditions  operating  in  the  used     ? sufficient  to  take  care  of  the 

car  field  that  it  is  necessary  requirements    of   the   field   in 

for  him  to  advise  with  and  co-operate  with  his  dealers     this  respect,  so  that  the  used  cars  may  be  bought  upon 
in   the  endeavor  to   put  this  proposition   upon   a  more     a  known  basis  of  value  and  without  the  suspicion  attach- 
stable  foundation,  so  that  the  market  value  can  be  deter-     ing  to  much  of  this  business  at  the  present  time, 
mined   within    reasonable   limits   and   the   conditioning         This  part  of  the  automobile  market,  although  it  has 
done  on  a  reasonable  basis.  been  discussed  as  a  separate  proposition,  really  affects 

Similar  problems  have  been  met  in  other  fields  in  their  the  whole  question  of  new  car  sales,  the  question  of 
history  of  development,  notably  in  the  typewriter  field,  service,  the  repair  shop  equipment  and  car  values.  It 
where  exchange  has  persisted  for  a  great  many  years,  should  have  a  considerable  place  in  the  discussions  lead- 
in  the  course  of  its  development  the  typewriter  field  has  ing  up  to  the  contract  between  the  manufacturer  and 
progressed  to  the  point  where  a  t'-newriter  has  a  valua-  the  dealer,  and,  in  the  course  of  time,  it  is  likely  that 
tion  in  proportion  to  its  age  ana  model,  without  much  it  should  have  some  kind  of  a  place  in  the  contract  itself 
regard  to  its  particular  condition.     It  is  likely  that  the     where  it  relates  to  those  cars  affected  by  the  contract 

conditions.    The  used  car  problem  is  a  problem  because 

of  the  following  conditions: 

1.  The  absence  of  established  values  so  that  no  buyer  is 
sure  that  he  has  received  a  proper  value  when  he  buys 
a  used  car. 

2.  Trades  made  without  reference  to  the  legitimate  value 
of  the  car  to  be  turned  in  and  upon  the  individual  con- 
dition of  the  car. 

3.  The  sale  of  used  cars  without  a  proper  amount  of 
allowance  for  conditioning  so  that  they  would  be  in 
serviceable  shape  when  they  are  bought. 

4.  The  lack  of  proper  facilities,  sufficiently  widespread 
in  all  parts  of  the  country,  for  the  general  repairing 
and  rebuilding  of  used  cars  so  that  the  service  can  be 
extended  to  them  whether  they  are  in  or  out  of  pro- 
duction, until  they  no  longer  pay  for  repairs  and  are 
ready  to  be  disposed  of  at  the  junk  pile. 

{Continued  on  page  550) 


tendency  in  the  automotive  field  will  be  to  establish 
valuations  more  in  accordance  with  the  year  and  type 
of  a  car,  the  make,  etc.,  and  less  in  accordance  with  the 
particular  conditions  of  the  individual  car  taken  in. 

It  is  unlikely  that  trading  will  decrease  to  any  great 
extent  in  the  near  future,  but  it  is  probable  that  such 
trading  will  have  to  be  done  on  a  basis  cf  more  accurate 
general  valuations  which  will  permit  of  the  proper  con- 
ditioning so  that  the  used  cars  will  be  serviceable  when 
they  are  bought.  So  long  as  a  car  is  being  run  with  the 
maker's  mark  on  it,  to  be  recognized  as  the  production 
of  a  certain  factory,  the  service  of  that  car  is  important 
to  the  manufacturer  because  it  is  affecting  the  opinion 
of  some  car  buyer  and  reflecting  upon  his  possible  new 
sales.  In  the  history  of  its  progress  any  individual  car 
passes  out  of  the  control  of  the  manufacturer  or  his 
dealer,  although  its  influence  upon  his  future  sales  con- 
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An  Axle  Designed  Especially  for  Bus 

Applications 

Is  of  internal  gear  type  with  differential  and  axle  shaft  below  instead  of  in 
front  of  wheel  spindle.  It  is  thus  possible  to  mount  the  chassis  frame  sev- 
eral inches  lower  than  with  conventional  types.  The  design  is  quite  sim- 
ple, affords  good  accessibility  and  incorporates  a  number  of  refinements. 

By  Herbert  Chase 


TWO  sizes  of  internal  gear  axles  intended  primarily 
for  use  on  bus  chassis  have  recently  been  designed 
by  the  Britton  Axle  Co.  In  general  design  the  axles 
are  similar  to  Britton  truck  axles,  but  in  this  case  the  live 
axle  shaft  is  placed  directly  under  instead  of  in  front  of 
the  wheel  spindle.  By  the  use  of  this  type  of  construction 
it  is  possible  to  make  the  frame  of  the  chassis  several 
inches  lower  than  is  otherwise  possible,  a  considerable 
advantage  so  far  as  bus  construction  is  concerned.  The 
top  of  the  differential  case  is  slightly  over  18  in.  from 
the  ground  and  the  outside  diameter  of  the  case  is  only 
10%  in.  when  34-in.  tires  are  employed,  while  the  spring 
seats,  which  do  not  require  the  use  of  separate  chairs, 
are  iVg  in.  lower  than  the  axis  of  the  wheel.    The  ground 


clearance  under  differential  is  7-7/16  in.  In  addition  to 
these  features  the  axles  incorporate  certain  refinements 
in  design  which  are  readily  seen  by  reference  ic  the 
accompanying  cut. 

The  differential  is  carried  on  the  inner  ends  of  a 
tubular  member  which  surrounds  the  axle  shaft  and  pro- 
jects into  the  central  differential  chamber.  These  ends 
are  threaded  to  receive  collars  which  permit  side  adjust- 
ment and  hold  the  differential  against  motion  parallel  to 
the  axle.  The  collars  are  locked  in  turn  by  pins  which 
project  from  the  inner  wall  of  the  case  cover  into  slots 
cut  in  the  collar.  The  cover  cannot  be  put  in  position 
without  locking  the  collars.  The  tubular  members  are 
recessed  to  carry  the  pinion  bearing  at  their  outer  end, 


Sectional  views  of  the  new  Britton  bus  axle 
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and  are  held  in  place  by  two  bolts  which  when  removed 
permit  the  tubes  to  be  slipped  axially  outward  after  which 
the  differential  can  be  withdrawn. 

The  live  axle  or  jackshaft  is  of  high-grade  alloy  steel 
and  is  splined  at  each  end.  The  arrangement  is  such  that 
the  pinion  is  very  close  to  the  bearing. 

The  brake  anchorage  plate  is  recessed  on  its  outer  cir- 
cumference to  receive  a  packing  intended  to  prevent  water 
and  dirt  from  entering  the  brake  drum,  and  carries  a 
second  packing  set  on  an  angle  and  arranged  to  retain 
oil  within  the  polished  tapered  surface  of  the  internal 
gear  against  which  it  bears.  The  latter  is  of  SVa  per  cent 
nickel  steel  rolled  or  spun  into  shape  from  a  flat  integral 
piece.  The  teeth  only  are  carbonized.  On  the  model  30 
axle  there  are  48  teeth  of  4/5  pitch,  20  deg.  pressure 
angle  and  lV2-in.  face.  The  gear  is  secured  to  the  wheel 
hubs  by  twelve  ^o-in.  alloy  steel  bolts  which  pass  through 
the  gear  flange,  hub  flanges,  brake  drum  and  wheel.  This 
construction  permits  replacement  of  the  gear  more  easily 
than  when  the  latter  is  riveted  to  the  hub  flange. 

The  pinion,  which  is  also  of  carbonized  alloy  steel,  is 
held  in  place  by  a  threaded  collar  which  is  screwed  onto 
the  axle  shaft  and  turns  against  an  oil-retaining  washer. 
The  latter,  together  with  the  washer  referred  to  above 
seal  the  gear  chamber,  which  is  said  to  remain  tight  when 
containing  three  pints  of  thin  differential  grease  which 
lubricates  the  internal  gear  and  the  three  bearings  of  the 
wheel  and  pinion.     The  taper  roller  bearings  used  on  the 


bevel  pinion  shaft  are  mounted  in  an  adjusting  cage 
which  can  be  moved  axially  without  disturbing  the  bear- 
ings, but  the  latter  can  be  adjusted  by  tui^ning  the  integral 
hex  sleeve  and  nut  mounted  on  the  shaft  after  which  these 
are  positively  locked  in  place  by  a  tongued  washer  be- 
tween the  two.  This  construction  avoids  the  use  cf  two 
nuts  and  a  plain  spacing  sleeve  which,  if  the  packing  is 
made  oil  tight,  is  apt  to  hold  the  sleeve  stationary  and 
allow  the  nuts  to  wear  and  thereby  destroy  the  bearing 
adjustment. 

The  bevel  gears  are  of  3^/2  per  cent  nickel  steel,  with 
4-pitch  carbonized  teeth,  30  deg.  lead  angle  and  li/4-in. 
face.  The  ring  gear  has  37  teeth  and  the  pinions  from 
13  to  22  teeth,  giving  total  reductions,  including  that  in 
the  internal  gear  of  9.76  to  5.77  to  1.  Spring  centers  on 
the  model  30  axle  are  42V2  to  451/4  in.  The  tread  is  70 
in.  and  the  load  capacity  8000  lb.  One  set  of  brakes  is 
provided.  These  are  of  the  internal  expanding  type  and 
are  easily  removed  by  simply  disconnecting  the  springs 
seen  in  the  drawing. 

The  high-section  modulus  of  the  box-shape  section  of 
the  axle  is  said  to  give  it  unusual  rigidity  with  moderate 
weight.  The  makers  claim  that  the  axle  contains  a  smaller 
number  of  both  manufactured  and  standard  (purchased) 
parts  than  any  other  similar  axle  on  the  market.  With 
one  exception  right  and  left  hand  parts  are  the  same,  and 
the  axle  is  so  designed  that  it  can  be  produced  with  the 
same  tool  equipment  used  on  Britton  truck  axles. 


Market  Analysis  Essential  to  Used  Car  Sales 


{Continued  from  page  548) 


The  car  dealers  in  any  particular  locality  must  analyze 
the  market  for  cars  for  the  particular  period  covered 
by  the  contract  so  that  the  market  analysis  takes  into 
account  the  probable  number  of  new  cars,  the  probable 
number  of  trades  required  and  the  outlet  for  the  used 
cars  involved  in  the  trades.  This  requires  a  much  keener 
analytical  consideration  of  the  territory  than  we  have 
been  accustomed  to  give  to  it,  and  it  requires  a  more 
careful  consideration  of  the  movement  in  individual 
ownership  to  be  observed  in  that  locality. 

The  dealer  cannot  maintain  his  business  in  new  cars 
unless  he  can  see  a  clear  way  to  dispose  of  the  used 
cars  involved  in  the  first  transactions.  New  cars  may 
be  forced  upon  the  local  market  by  aggressive  means  of 
selling,  to  some  extent;  but  this  additional  sale  will  in- 
volve a  larger  percentage  of  trades  and  will  result  in  the 
dealer's  failure  to  dispose  of  his  used  cars  at  a  proper 
rate.  In  proportion  to  the  number  of  cars  in  a  commu- 
nity or  a  territory,  the  tendency  of  the  increase  in  regis- 
trations and  the  condition  of  trie  cars  owned  in  that 
locality  would  indicate  the  probable  market  for  new 
cars.  As  the  increase  in  registrations  becomes  smaller 
in  its  percentage  against  the  total  registrations,  the 
virgin  market  for  new  cars  becomes  correspondingly 
smaller  and  a  larger  proportion  of  the  market  must  come 
from  those  who  own  cars  at  present.  Both  new  and  used 
cars  will  be  sold  increasingly  to  people  who  have  owned 
cars  previously,  and  the  total  car  markat  in  the  locality 
is  confined: 

First — ^To  those  who  come  in  as  new  buyers  of  cars. 
Second — Those  who  replace  worn  out  cars. 
Third — Those  who  desire  to  change  an  older  type  of  car 
for  the  improved  current  type. 

In  general,  in  the  country  this  year  a  great  many  of 
the  car  buyers  will  be  in  the  second  and  third  classes, 
and  in  each  case  of  this  kind  the  used  car  must  be  dis- 


posed of,  either  by  trade  or  by  individual  sale.  In  any 
case  there  must  be  an  adjustment  of  the  new  car  buying 
to  the  disposal  of  the  used  cars.  There  must  be  a  rea- 
sonable adjustment  of  valuations  between  the  two  or 
there  will  be  a  backing  up,  either  in  the  used  cars  or 
in  the  new  cars,  with  a  final  effect  upon  the  manufac- 
turer's market. 

The  quotas  established  in  the  contracts  between 
the  manufacturer  and  the  dealer  must  recognize  the 
conditions  in  the  locality,  and  should  be  established 
upon  a  fair  analysis  of  the  probable  number  of  new 
cars  required  in  order  to  permit  the  dealer  to  carry 
on  his  business  effectually  and  to  keep  the  business 
properly  balanced. 

From  the  manufacturer's  standpoint,  this  establish- 
ment of  a  fair  quota  basis  is  of  great  importance  because 
every  new  car  sold  without  the  corresponding  flow  of 
the  used  cars  toward  their  destination  as  junk  will 
obviate  a  future  sale  of  the  new  cars  until  the  choked 
condition  of  the  used  cars  on  hand  is  removed.  This 
means,  of  course,  a  reasonable  valuation,  upon  a  more 
stable  bas'S,  of  the  used  car  so  that  it  will  not  involve 
greater  service  value  than  the  new  product  nor  materially 
less  service  value  in  proportion.  It  is  a  more  difiicult 
matter  for  the  dealer  to  finance  himself  on  used  cars, 
and  they  must  flow  in  and  out  regularly  if  he  is  to  main- 
tain a  sound  business  condition. 

To  the  manufacturer  a  stock  of  used  cars  in  the  hands 
of  various  dealers  is  a  menace  to  his  future  new  sales. 
This  is  bound  to  happen  unless  the  quotas  are  established 
on  a  careful  and  reasonable  analysis  and  not  merely 
upon  the  ability  of  the  manufacturer  to  force  the  dealer 
into  accepting  the  conditions. 

In  this  problem,  as  in  the  question  of  new  car  sales^ 
the  thorough  analysis  of  the  territory  looms  up  in  im- 
portance. 
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Weidely  Producing  a  New  Engine 

Is  six-cylinder  overhead  valve  type,  intended  for  light  and  medium  weight 
cars  and  is  built  in  two  sizes  having  respectively  3^4  and  3%  in.  bore. 
Force-feed  lubrication  is  used  throughout  and  the  crankcase  and  cvlinders 
are  cast  in  block.     Is  said  to  develop  1  h.p.  per  3.95  cu.  in.  displacement. 

By  J.  Edward  Schipper 


ANEW  six-cylinder  engine  for  light  and  medium- 
weight  passenger  cars  has  been  brought  out  by 
the  Weidely  Motors  Co.  It  is  to  be  marketed 
under  the  name  of  Forty  Point  Bulldog  and  will  be 
immediately  put  in  production. 

The  new  unit  is  an  overhead-valve  type,  314  x  5  in., 
developing  63  hp.  at  3000  r.p.m.  With  a  displacement 
of  248.9  cu.  in.,  this  is  1  hp.  per  3.95  cu.  in.  displacement. 
The  unit  is  also  provided  in  3%  x  5-in.  size  and  is  fur- 
nished with  a  No.  3  bell-housing  for  a  unit  power  plant. 
The  six  cylinders,  together  with  the  crankcase,  are  a 
single  casting,  a  detachable  head  and  an  aluminum 
underpan  completing  the  engine  structure. 

It  is  claimed  that  high  torque  is  developed  throughout 
the  entire  range  of  speed.  The  compression  is  77  lb. 
absolute  at  200  r.p.m.  with  wide-open  throttle.  Consider- 
able attention  has  been  given  to  balancing  of  the  engine; 
to  reduce  vibration  to  a  minimum  a  large  diameter  crank- 
shaft is  used,  and  reciprocating  parts  are  kept  light  and 
equalized.  The  pistons,  including  the  wrist  pin  and 
three  rings,  weigh  1  lb.  8,7  oz.  each.  With  the  connecting 
rod  the  assembly  weighs  4  lb.  3.7  oz.,  and  the  piston 
alone,  without  wrist  pins,  1  lb.  2.3  oz.  The  clearance  of 
the  cast-iron  piston  ranges  from  0.002  in.  to  0.003.     The 


pistons  are  dome  topped  and  are  Z-'a  in.  in  length.  The 
piston  pin  is  fastened  in  the  piston,  the  bearing  being 
in  the  upper  end  of  the  rod.  S.  A.  E.  steel  No.  1020  is 
used  for  the  piston  pin,  which  is  hardened  and  ground. 
The  pins  are  1  in.  in  diameter  and  weigh  3.10  oz.  The 
piston  castings  are  made  with  finish  allowance  for  grind- 
ing only,  and  it  is  claimed  that  this  results  in  a  much 
harder  and  closer  grained  unit  than  is  secured  when 
more  material  is  left  for  removal  in  machining.  The 
piston  rings  are  a  deep,  narrow  type. 

The  crankshaft  has  three  bearings  and  is  forged  of 
No.  1045  S.  A.  E.  steel;  it  is  2%  in.  in  diameter  and 
weighs  79  lb.  The  main  bearings  are  of  the  bronze- 
back,  babbitt-lined  type.  The  front  bearing  is  2^^  in. 
in  diameter  by  2Vi  in.  in  length,  while  the  other  two 
bearings  are  2%  by  3  in.  End  thrust  is  taken  up  on 
the  front  bearing.  The  connecting  rods  are  I-section 
drop  forgings,  of  11  in.  center-to-center  length,  and 
weigh  4  lb.  3.7  oz. 

The  timing  drive  is  by  chain.  This  is  a  Link-Belt  unit 
having  an  automatic  adjuster  which  takes  care  of  the 
chain  stretch.  The  take-up  is  on  the  flat  side  of  the 
chain,  as  shown  in  the  illustration  herewith.  The  cam- 
shaft is  drop  forged  from  S.  A.  E.  No.  1020  steel  and  is 


Front     view     of     engine     sliowing     automatic     take-up 
acting    on   reverse   side   of  timing   chain 


Three-quartet<  front   view  of   new   Weidely   six-cylinder 
engine,  designed    for  passenger  car  application 
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Generator  drive   assembly 


1  3/16  in.  in  diameter.  It  is  mounted  in  three  bronze 
bearings  of  the  following  dimensions  (front  to  rear)  : 
2%x2y8  in.,  13/4x1%  in.  and  l%xl3/8  in. 

To  secure  a  quiet  valve  mechanism,  the  rocker  arm, 
push  rod  and  tappet  are  held  light  in  weight.  The  normal 
clearance  between  the  rocker  arm  tips  and  the  valve 
stems,  when  the  valve  is  seated,  is  0.004  in.  The  cam 
is  so  laid  out  that  for  30  deg.  before  the  point  of  valve 
opening  the  clearance  is  very  gradually  taken  up,  until 
the  tip  of  the  rocker  arm  is  just  in  contact  with  the  valve 
stem  at  the  point  where  the  valve  begins  to  open.  From 
this  point  on  the  valve  opening  is  rapid.  The  closing 
incline  of  the  cam  is  the  reverse  of  the  opening  incline. 

The  intake  valves  are  of  chrome-nickel  steel  and  the 
exhaust  valves  of  Silchrome  steel.  They  have  a  1%-in. 
clear  diameter,  5/32-in.  head  thickness,  5/16-in.  stem 
diameter  and  11/32-in.  lift. 

Lubrication  is  by  pressure.  The  oil  pump  is  a  self- 
priming,  gear  type  mounted  on  the  side  of  the  crankcase 
where  it  can  be  removed  without  disturbing  any  other 
units.  It  is  arranged  to  pump  into  the  oil  line  only  such 
oil  as  is  required  at  a  set  pressure.  The  pressure  relief 
valve  is  located  in  the  pump  and  so  arranged  that  all 
excess  oil  is  by-passed  within  the  pump  to  the  suction 
side,  so  that  only  so  much  oil  is  taken  from  the  sump 
as  is  required  for  circulation  through  the  distributing 
line  at  any  time.  An  advantage  claimed  for  this  plan 
is  that  the  breakdown  of  the  oil,  uue  to  emulsification, 
is  very  much  reduced.  It  is  claimed  that  when  oil  is 
whipped  around  at  high  velocity  and  forced  through 
small  openings  under  high  pressure  it  is  broken  up  and 
quickly  loses  its  lubricating  qualities. 

The  oil  is  forced  through  a  distributing  tube  to  the 
three  main  bearings.  The  crankshaft  is  drilled  so  that 
the  oil  can  pass  freely  from  one  end  to  the  other,  and 
the  connecting  rod  bearings  are  supplied  with  oil  from 
the  inside  of  the  shaft.  This  eliminates  'he  possibility 
of  the  system  being  made  inoperative  by  the  accidental 
plugging  of  one  of  the  lines,  or  even  of  two,  as  any  one 
of  the  three  will  feed  all  the  bearings  on  the  shaft. 
From  the  front  main  bearings  oil  is  forced  to  the  acces- 
sory shaft  bearings  and  to  the  drilled  shaft  forming  the 
bearing  for  the  automatic  chain  adjuster,  from  which 
latter  shaft  the  oil  finds  its  way  to  the  chain  proper. 

By  means  of  another  line  and  holes  drilled  through 
webs  in  the  upper  part  of  the  crankcase,  oil  is  fed  inter- 
mittently under  pressure  to  the  camshaft  bearing  and 
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to  the  inside  of  the  follow 
rocker  arm  shaft,  from 
which  it  is  forced  to  the 
rocker  arm  bearings  and, 
through  a  hole  in  the 
rocker  arm,  to  the  top  of 
the  push  rod,  which  is 
cupped  to  hold  this  oil. 
It  then  travels  down  the 
push  rod  to  the  valve  tap- 
pet, lubricating  the  ball 
on  the  bottom  of  the  push 
rod.  The  valve  tappet  is 
hollow  and  is  cross-drilled 
to  allow  the  overflow  oil 
to  escape,  lubricating  the 
valve  tappet  guide  as  it 
returns  to  the  crankcase. 
The  piston  and  cylinder 
walls  are  lubricated  by  oil 
thrown  oif  by  the  connect- 
ing rods.  On  the  down 
stroke  of  the  piston  the 
top  edge  of  the  oil  relief 
groove  scrapes  the  excess 
oil  from  the  cylinder  walls  into  the  relief,  from  which  it 
is  carried  to  the  piston  pin.  With  this  system,  it  is 
claimed,  the  entire  overhead-valve  action  is  working  on  a 
cushion  of  oil. 

The  major  part  of  the  inlet  manifold  is  cast  inside 
the  cylinder  head  and  is  water-jacketed.  That  portion 
which  is  outside  the  head  is  integral  with  the  exhaust 
manifold  and  thus  acts  as  a  vaporizer  for  the  heavy  fuel; 
it  is  entirely  surrounded  by  the  exhaust  jacket,  and  any 
liquid  fuel  which  may  be  creeping  along  the  walls  of 
the  intake  manifold  stands  a  good  chance  of  being  va- 
porized there.  The  wall  in  the  heated  portion  of  the 
intake  manifold  is  pocketed,  so  the  liquid  gasoline  will 
be  held  until  it  is  vaporized.  The  converter,  as  the 
exhaust-heated  portion  of  the  intake  manifold  is  called, 
is  comparatively  short,  so  that  the  gas  is  carried  through 
it  quickly  and  the  heat  cannot  penetrate  the  whole  air 
stream  in  the  short  time  of  its  passage.  After  leaving 
the  converter,  the  gas  passes  directly  through  the  middle 
of  the  head  to  the  opposite  side,  where  upon  changing 
direction  any  unvaporized  particles  of  fuel  are  again 
attacked  by  coming  in  contact  with  the  unjacketed  ex- 
haust ports  of  cylinders  Nos.  3  and  4. 

Water  circulation  is  by  a  centrifugal  pump.  The 
entire  pump  assembly  is  a  unit  which  can  be  taken  from 
the  engine  by  sliding  it  off  the  rear  end  of  the  accessory 
shaft.  On  each  side  of  the  impeller  is  a  babbitt  bushing 
to  keep  the  shaft  central,  and  beyond  this  bushing  on 
each  end  is  placed  the  packing.  There  is  a  %-in.  water 
space  between  adjacent  cylinder  barrels.  The  spark 
plug  bosses  are  entirely  surrounded  by  water,  which  is 
claimed  to  hi  unusual  in  overhead-valve  engines. 

An  interesting  feature  affecting  ease  of  repairs  is  that 
if  the  oil  pan  is  taken  off,  the  piston  and  connecting  rod 
assemblies  can  be  removed  from  the  bottom  of  the  engine. 
The  oil  pressure  relief  valve  can  be  adjusted  from  out- 
side the  engine.  The  oil  drain  plug  is  located  on  the 
side  of  the  oil  pan  where  it  can  be  conveniently  reached. 
The  engine  is  arranged  for  a  two-unit  electrical  sys- 
tem with  S.  A.  E.  standard  mountings.  For  foreign 
orders  a  magneto  can  be  mounted  back  of  the  generator, 
taking  its  drive  from  a  double-ended  generator  shaft. 
A  barrel  mounting  is  provided  for  the  starter,  which  is 
ordinarily  located  on  the  right  side,  but  for  right-hand- 
drive  cars  for  the  foreign  trade  it  is  just  as  convenient 
to  locate  it  on  the  left  side,  as  provision  has  been  made 
for  both  locations.  The  weight  of  the  engine  without 
accessories  is  575  lb. 
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Assembly  view,  in  part  section,  of  new  Weidely  engine     ^jT 
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OIL  DRAIN  1 INCH^ 
PIPE  PLUG  ON 
SIDE  OF  PAN ' 


Oiling     diagram,     showing     lubrication     of    crankshaft,    overhead    valve    system     and    other    units 
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A  Four -Wheel  Drive  Tractor  from  the 

Pacific  Coast 

Wizard  4-Pull  tractor  transmits  power  to  all  four  wheels  by  roller  chains 
and  steers  by  disconnecting  power  from  wheels  on  one  side.  Engine  of 
company's  own  design  and  manufacture.  All  transmission  members  en- 
closed in  oil-proof  cases.     Tractor  of  unit  construction  without  frame. 


AMPLE  traction  being  an  important  requirement  in 
tractor  work,  it  is  not  to  be  wondered  at  that  a 
number  of  tractor  designers  have  turned  to  the 
four-wheel  drive.  As  compared  with  the  conventional 
design,  driven  through  the  rear  wheels  only,  it  has  the 
advantages  that  the  maximum  traction  is  increased  and 
that  all  danger  of  the  tractor  being  overturned  by  the 
torque  reaction  is  eliminated.  The  usual  four-wheel 
drive  construction  with  live  front  and  rear  axles  is 
rather  expensive  to  manufacture,  and  as  low  cost  of 
production  is  essential  in  the  tractor  industry,  designers 
have  been  endeavoring  to  evolve  new  types  of  four-wheel 
drive  which  should  be  simpler  and  cheaper  to  build  than 
the  conventional  form. 

An  interesting  four-wheel  drive  tractor,  known  as  the 
Wizard  4-Pull,  has  been  placed  on  the  market  by  the 
Kroyer  Motors  Co.  In  addition  to  the  advantages  of 
the  four-wheel  drive  stated  above,  the  ability  of  turning 
in  a  very  short  radius  is  claimed  for  this  tractor,  as  not 
only  does  it  drive  by  all  four  wheels,  but  it  also  makes 
use  of  the  driving  members  for  steering  in  much  the 
same  manner  as  a  creeper  tractor. 

I  The  four  cast  steel  wheels  run  on  5-in.  roller  bearings 
mounted  on  stationary  axles.  The  final  drive  is  by  roller 
chains  direct  from  the  transmission  to  the  front  wheels. 
The  rear  wheels  are  driven  by  separate  roller  chains 
from  the  front  wheels.  The  two  wheels  on  one  side 
operate  as  a  unit,  independent  of  the  wheels  on  the  other 
side,  and  are  driven  through  multiple-disk  clutches  con- 
trolled directly  by  the  steering  wheel.  The  method  of 
mounting  the  wheels  on  the  axles  and  the  direct  applica- 
tion of  the  power  to  the  front  wheels  through  the  chain 
drive  ar6  clearly  shown  in  one  of  the  accompanying 
illustrations.     The  drive  chains,  operating  at  low  speed, 


are  inclosed  in  a  dust-proof  case  and  run  in  oil. 

Grease  cups  and  oil  holes  have  been  eliminated  and 
lubrication  is  entirely  automatic.  Two  oil  filler  plugs 
are  provided,  one  on  the  transmission  and  the  other  on 
the  engine  crankcase. 

The  engine  is  equipped  with  a  gear-driven,  gear-type 
oil  pump  that  forces  oil  under  pressure  to  the  crankshaft, 
camshaft,  connecting  rod  and  piston  pin  bearings.  Sur- 
plus oil  from  the  bearings  is  showered  over  the  timing 
gears  and  fan  bearings,  while  the  cylinders,  pistons  and 
valve  mechanism  are  lubricated  by  the  oil  thrown  from 
the  connecting  rods.  The  master  clutch,  the  two  steering 
clutches  and  the  transmission  gears  and  bearings  work 
m  a  bath  of  heavy  oil.  An  oil  level  gage  is  provided  to 
show  the  oil  level  in  the  reservoir  and  an  oil  pressure 
gage  is  placed  in  plain  sight  of  the  operator. 

The  engine  was  specially  designed  by  the  Kroyer  Mo- 
tors Co.  for  heavy-duty  tractor  work  and  is  of  the  L-head 
type.  It  has  four  cylinders,  cast  in  pairs,  with  removable 
heads.  The  bore  is  5^  in.,  the  stroke  6y2  in.  and  the 
engine  runs  at  a  normal  speed  of  850  r.p.m. 

The  crankshaft,  which  is  2%  in,  in  diameter  on  the 
bearings,  is  drop-forged  from  open-hearth  steel,  heat- 
treated,  and  is  supported  by  three  main  bearings,  4,  4  and 
5  in.  in  length.  The  connecting  rod  bearings  are  S^A  in. 
long  each.  The  connecting  rods  are  of  I-beam  section 
and  are  drop-forged  from  open-hearth  steel.  The  cap 
is  secured  by  four  nickel  steel  bolts.  All  bearings  on 
the  crankshaft  are  hand-spotted  to  obtain  a  perfect  fit. 
After  the  bearings  are  hand-spotted  and  fastened  to 
their  supports,  the  crankshaft,  connecting  rod  and  cam- 
shaft bearings  are  reamed  to  accurate  size  and  centers. 
The  working  parts  of  the  engine  are  assembled  and  the 
bearings  are  then  run  in  cold  on  a  power-driven  running- 


wizard  4-Pull  ♦ractor 


Side  view  of  tractor  with  wheels  removed,  showing   axle  ends,  chain 
sprocket  pinion  and  engine  details 
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(Above) — Chain    drive   to  front    and   tear   wheels 
(Right) — Clutch    and  transmission  with  cover  removed 

in  stand.  All  bearings  are  grooved,  but  not  cut  for  oil 
clearance.  The  0.002-in.  allowance  in  reaming  and  the 
method  of  cutting  the  grooves  is  claimed  to  insure  a  film 
of  oil  on  the  bearing  surface. 

The  camshaft  is  drop-forged  and  is  supported  by  three 
bearings  of  different  diameters,  vv^hich  allows  the  shaft 
to  be  removed  from  the  front  end  of  the  engines. 

The  water  space  around  the  cylinders  is  said  to  be 
much  larger  than  in  the  usual  practice,  and  special  pro- 
vision is  made  for  the  circulation  of  water  around  the 
valves  and  spark  plugs.  The  radiator  is  of  the  tubular 
type  and  water  is  circulated  by  a  pump.  The  fan  is 
gear  driven. 

The  engine  is  equipped  with  a  Bosch  high-tension  mag- 
neto with  automatic  impulse  starting  coupling.  Provi- 
sion has  been  made  for  dust-proofing  the  impulse  starting 
coupling.  The  magneto  is  dust-  and  water-proof.  The 
spark  control  and  throttle  are  operated  by  one  lever 
which  is  located  within  easy  reach  of  the  driver. 

The  engine  is  equipped  with  a  flyball  throttling  gover- 
nor acting  on  a  butterfly  valve  in  the  inlet  manifold. 
The  governor  is  fully  inclosed,  yet  it  is  readily  accessible 
and  can  be  quickly  adjusted.  The  normal  operating 
speed  is  850  r.p.m. 

Cranking  of  this  large  engine  is  said  to  be  easily 
accomplished  by  means  of  a  four-to-one  geared  starter 
on  the  front  end  of  the  tractor,  which  is  clearly  shown  in 
the  accompanying  illustration.  This  starter  disconnects 
automatically  as  soon  as  the  engine  starts,  eliminating 
danger  of  back-kicks. 

The  engine  is  regularly  equipped  to  burn  either  gasb- 


line  or  distillate,  but  special  equipment  is  provided  to 
burn  kerosene.  Sufficient  fuel-carrying  capacity  is  pro- 
vided for  a  day's  work. 

The  transmission  is  of  the  selective,  sliding-gear  type. 
Gears  and  sprockets  are  forged  from  chrome  nickel  steel 
and  are  machine  cut  and  oil  tempered.  The  shafts  are 
of  nickel  steel  and  are  supported  on  large  ball  and  roller 
bearings.  All  work  is  done  on  a  direct-drive  speed  at 
21/2  m.p.h.  A  geared  speed  of  4  m.p.h.  is  provided  for 
transportation  and  commercial  work.  The  reverse  speed 
is  2  m.p.h.  Both  the  flywheel  clutch  and  the  steering 
clutches  are  of  the  multiple-disk  type,  being  composed  of 
bronze  and  steel  plates. 

The  belt  power  drive  is  a  unit  in  itself  and  is  attached 
to  the  rear  of  the  tractor.  It  can  be  readily  removed  or 
attached  by  removing  a  cover  plate  and  putting  the  belt 
drive  unit  in  its  place.  The  drive  is  direct  from  the 
crankshaft,  through  the  flywheel  clutch  and  through  a 
spline  coupling.  The  belt  pulley  runs  parallel  with  the 
tractor  and  turns  at  the  same  speed  as  the  engine  crank- 
shaft.   Roller  bearings  are  used  on  the  pulley  shaft. 

The  tractor-  is  of  unit  construction  without  frame.  Its 
normal  drawbar  pull  is  3000  lb.  at  a  speed  of  2^2  m.p.h. 
With  standard  leader  shoes  the  machine  is  66  in.  in 
width,  110  in.  in  length  and  67  in.  in  height.  For  vine- 
yard use  leader  shoes  are  provided,  giving  a  width  of 
58  in.,  while  for  peat  or  swamp  land  shoes  of  greater 
width  are  provided,  giving  a  tractor  a  width  of  72  in. 
For  a  machine  of  its  drawbar  capacity  the  Wizard  is  of 
very  compact  design  and  comparatively  light,  weighing 
only  6800  lb. 


A  New  Design  of  Piston  Ring 


PISTON  rings  in  sets  of  three,  of  which  two  are  to 
hold  the  compression  while  the  third  is  designed  to 
distribute  or  regulate  the  oil,  are  being  marketed  by  the 
Indiana  Piston  Ring  Co.  The  compression  rings  are  of 
the  usual  form  with  scarfed  joint,  the  process  of  manu- 
facture being  such  as  to  assure  accuracy  to  within 
0.010  in.  when  tested  in  a  flexible  gage  and  the  shutting 
out  of  all  light  when  tested  in  a  round  gage.  These 
rings  are  also  said  to  be  entirely  free  from  edge  warp. 
The  oil-regulating  ring  is  machined  with  a  groove 
around  its  circumference  midway  between  its  edges. 
This  groove  acts  as  -an  oil  reservoir.     Any  surplus  oil 


collects    in   the   groove    and   is    drained    into    the    piston 
ring  groove   through   slots  through   the   ring  which   ai*e 

about  equally  spaced 
over  its  circumference. 
From  the  ring  groove 
the  oil  can  be  drained 
back  to  the  crankcase 
through  holes  drilled 
through  the  piston  wall 
at  the  bottom  of  the 
ring  groove  in  the 
usual  way. 


Ringj     manufactured     by 

the    Indiana     Piston    Ring 

Co. 
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Recent  Development  in  the  Railcar  Field 

Both  cars  here  described  are  fitted  with  regular  and  special  reverse  gear- 
sets  which  make  possible  high  speed  operation  in  either  direction,  and  both 
employ  four-wheel  leading  trucks  with  live  axles  running  in  plain  bear- 
ings.    Other  special  features  described  include  cushion  wheel. 


AMONG  the  truck  manufacturers  who  are  turning 
their  attention  to  the  construction  of  truck  chassis 
especially  equipped  for  use  on  rails  is  the  Indiana 
Truck  Corp.,  which  has  modilied  its  2y2-ton  chassis  for  this 
purpose.  This  chassis  is  equipped  with  a  four-cylinder  4% 
X  51/2  in.  engine  which  drives  through  a  dry  plate  clutch  to 
a  conventional  four-speed  gearset.  Between  the  latter  and 
the  rear  axle  is  mounted  a  special  reverse  gearset  made  by 
the  Warner  Gear  Co,  and  shown  in  the  accompanying  cut. 
The  main  shaft  of  this  gearset  is  divided  and  has  a  posi- 
tive internal-external  gear  clutch  arranged  in  similar 
fashion  to  that  employed  in  the  usual  type.  The  rear  por- 
tion of  this  shaft  is  splined  and  carries  a  sliding  gear 
which  in  its  forward  position  engages  the  positive  clutch 
and  drives  directly  through  to  the  propeller  shaft  to  the 
rear  axle.  When  the  gear  is  in  its  rear  position,  the  drive 
is  through  the  constant  mesh  gears,  one  of  which  is  an 
idler,  to  the  lay  shaft  and  thence  back  to  the  sliding  gear, 
which  drives  the  tail  shaft  in  a  reverse  direction.  This 
arrangement  is  similar  to  the  drive  through  reverse  gears 
in  conventional  transmissions,  but  the  pinion  in  this  case 
is  carried  on  a  Hyatt  bearing  and  runs  on  a  stationary 
shaft  supported  at  both  ends. 

The  use  of  this  auxiliary  transmission  enables  the  rail- 
car  to  operate  at  full  speed  in  either  direction.  The  pro- 
peUer  shafts  between  the  two  gearsets  and  between  the 
reverse  gearset  and  the  axle  are  tubular  and  are  fitted 
with  metal  universal  joints. 

The  rear  axle  is  a  Sheldon  worm  drive  semi-floating  type 
and  is  fitted  )with  two  sets  of  internal  brakes  operating  on 
wheel  drums,  one  set  being  hand-controlled  and  the  other 
operated  by  pedal.  Rear  wheels  are  artillery  type  wood 
with  fourteen  2  in.  spokes  and  cushion  rims  fitted  vvith 
flanged  rolled  steel  tires  of  37  in.  diameter. 

The  front  axle  is  replaced  by  a  four-wheel  leading  truck 
built  up  of  structural  shapes  hot-riveted  together.     The 


bolsters  are  fitted  with  top  and  bottom  plates  through 
which  pass  the  kingpin  and  are  provided  with  swing  links. 
The  wheels  are  of  cast  iron,  20-in.  diameter,  with  chilled 
face  and  flange.  They  are  forced  on  the  live  axles  which 
run  in  bearings  in  cast  steel  journal  boxes.     Cast  iron 


■ 


SECTION  THROUGH  IDLER.  POCKET 


Warner   high   speed    reverse    gearset  for   use   on    railcars 

brake  shoes  are  arranged  to  bear  on  each  front  wheel  and 
are  applied  by  turning  the  steering  wheel  The  chassis 
frame  is  made  of  6-in.  structural  channel  weighing  8  lb. 
per  ft.,  is  hot  riveted  and  reinforced  by  gusset  plates.  The 
wheelbase  is  180  in.  Front  springs  are  40  in.  long  by 
21/2  in.  wide  and  have  nine  leaves.  Rear  springs  are  50  x  3 
in.  and  have  eleven  leaves. 

The  body  is  of  oak  and  is  arranged  to  carry  thirty 
passengers.      The    equipment    includes    electric    starting 


Side  view  of  Indiana    railcar 
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Rear  half  of  Service  chassis  showing   mounting   of 
high    speed    reverse    and    regular    gearsets 


motor  and  lighting  generator,  sanders  in  front  and  behind 
each  rear  wheel,  steel  pilot  and  fenders  over  front  truck. 

The  Service  Railcar 

Another  concern  which  has  done  considerable  work 
in  the  development  of  trucks  suitable  for  use  on  rails 
is  the  Service  Motor  Truck  Co.  This  company  has  had 
in  operation  for  several  years  a  railcar  based  upon  its 
standard  2V2-ton,  long-wheelbase  model  and  will  soon 
place  in  service  a  larger  railcar  of  special  design.  The 
2V2-ton  railcar  is  provided  with  a  body  seating  32  pas- 
sengers and  is  capable  of  speeds  of  25  to  30  miles  an 
hour,  depending  upon  the  gear  ratio  employed.  This, 
in  turn,  depends  upon  the  grades  which  are  to  be  nego- 
tiated. The  car  is  fitted  with  4^/4  x  5y2-in.,  4-cylinder 
engine  which  drives  through  a  single  flat  clutch  to  the 
Warner  high-speed  reverse  gear,  a  section  of  which  is 
shown  herewith,  and  the  reverse  gear  ordinarily  used 
in  the  standard  gearset  is  omitted. 

The  special  reverse  gear  is  located  between  the  engine 
and  the  standard  gearset  and  is  mounted  between  two 
frame  cross-members  in  the  manner  shown  in  the  accom- 
panying cut. 

The  front  axle  is  replaced  by  a  standard  four-wheel 
loading  truck,  manufactured  by  the  J.  G.  Brill  Co.  This 
is  provided  with  solid  axles  with  pressed-on  wheels  of 


chilled  iron.  The  axles  are  carried  in  plain  brass  bear- 
ings of  the  railway  type,  running  in  oil.  The  framework 
of  the  leading  truck  is  a  combination  of  structural  and 
cast  steel,  to  which  are  bolted  the  front  springs  of  the 
regular  chassis.  A  full-swing  motion  bolster,  which 
facilitates  steady  riding  on  curves,  is  incorporated. 

Cushion  Driving  Wheels 

■  Another  feature  which  departs  from  standard  practice, 
so  far  as  truck  chassis  in  general  is  concerned,  is  the 
use  of  a  special  cushion  wheel,  a  section  of  which  is 
shown  in  one  of  the  accompanying  cuts.  It  will  be  noted 
that  this  wheel  has  incorporated  between  the  rim  and 
the  central  portion  a  series  of  rubber  blocks  which  tend 
to  prevent  the  transmission  of  shocks,  such  as  those 
caused  by  passing  over  rail  joints,  to  the  chassis  and 
body.  The  design  of  thfs  wheel  is  such  as  to  prevent 
transverse  motion  which  can  occur  in  some  other  types 
of  cushion  wheels  and  result  in  unpleasant  oscillation 
of  the  rear  end  of  the  chassis  frame.  In  this  case  stresses 
which  would  tend  to  produce  such  motion  are  taken  up 
by  contact  between  the  side  member  of  the  box-like 
section  containing  the  rubber  blocks  and  the  ring  to 
which  the  spokes  or  disk  carrying  the  hub  are  attached. 
In  the  case  of  the  smaller  railcar,  wooden  spokes  are 
substituted  for  the  metal  disk  shown  in  the  cut. 

The  rear  axle  is  of  the  worm-drive  type  and  is  fitted 
with  the  special  wheels  described,  the  latter  being  sup- 


Service  railcar  fitted  with  entrance  doors  at  each  side 


Sectional   view  of  cushion   wheal    used   on   Service    rai'car 


plied  with  M.  C.  B.  standard  rolled  steel 
tires  of  32  in.  outside  diameter. 

The  Service  railcar  described  is  said  to 
have  traveled  ov<?r  25,000  miles,  during 
which  the  following  data  was  secured: 
Normal  speed.  30  m.p.h.,  will  take  2  per 
cent  grade  on  high  gear  and  haul  a  trailer 
weighing  about  6  tors,  loaded,  up  a  4 
per  cent  grade  at  15  m.p.h.  on  third  gear. 
Gasoline  consumption  is  given  as  10 
miles  per  gallon  and  oil  consumption  at 
rate  of  400  miles  per  gallon.  The  cost 
per  day  on  a  round  trip  of  84  miles,  in- 
cluding crew,  gasoline  and  oil  and  main- 
tenance, is  said  to  average  less  than  $10. 
while  the  earnings  are  given  as  over  S30. 

Equipment  includes  electric  starter  and 
lighting  generator,  storage  battery,  fend- 
ers for  front  truck,  steel  pilot  and  hand- 
operated  sanders  front  and  rear  of  driv- 
ing wheels. 
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Air  Cleaner  Applied  to  Truck  Engines 

Severe  tests  show  effect  of  air  cleaner  on  power  output,  fuel  consumption 
and  inlet  manifold  vacuum  at  different  speeds.  Five  times  more  dust  in 
air  taken  from  under  motor  hood  than  from  air  drawn  from  inside  driver's 
cab.     Results  and  details  of  the  experiments  are  given  in  this  article. 


THIS  report  on  experimental  work  to  show  the  effect 
of  air  cleaners  on  truck  service  in  general,  and  the 
effect  on  the  power  and  economy  of  engines  in  par- 
ticular, was  carried  on  by  A.  A.  Bull,  chief  engineer  of  the 
Northway  Motor  &  Mfg.  Co.  and  should  be  of  interest  to 
truck  manufacturers  and  operators. 

Four  distinct  lines  of  research  were  embraced  in  the 
experimental  work: 

1.  An  air  cleaner  was  installed  on  an  engine  in  the 
.company's  dynamometer  room,  and  the  power  output  de- 
termined before  and  after  installation. 

2.  Means  for  agitating  dust  were  provided  in  the  dyna- 
mometer room,  the  amount  of  dust  provided  being  about 
the  same  as  might  be  expected  in  normal  operation,  and 
Tjower  output,  fuel  consumption  and  increase  in  the  inlet 
vacuum  recorded. 

3.  An  air  cleaner  was  installed  in  the  Northway  Com- 
pany's factory  truck  and  records  of  performance  obtained 
periodically. 

4.  Another  air  cleaner  was  sent  to  the  General  Motors 
Truck  Co.,  for  installation  in  a  territory  where  dust  was 
bothersome.  In  this  case  observations  were  recorded  at 
intervals. 

Following  is  a  report  of  a  road  test  with  a  S^^-ton 
G.M.C.  truck  with  air  cleaner  installation.  The  air 
<;leaner  was  mounted  on  the  forward  side  of  the  dash,  a 
hole  being  cut  through  the  dash  to  provide  for  taking  air 
from  the  driver's  cab.  A  piece  of  l^/^-in.  flexible  tubing 
20  in.  long  was  used  to  connect  the  air  cleaner  to  the  car- 
bureter. Air  passed  through  a  60  mesh  copper  screen 
before  entering  the  cleaner.  The  inner  drum  of  the 
cleaner  was  covered  with  sheet  felt,  through  which  the 
air  was  drawn.  The  driver's  compartment  was  open  at 
the  sides,  but  the  wind-shield  was  closed. 

The  truck,  with  air  cleaner,  was  driven  17.5  miles  on  a 
dirt  road  at  speeds  of  from  8  to  18  m.p.h.,  averaging  10 
m.p.h.  A  touring  car  was  driven  a  few  feet  ahead  of  the 
truck,  in  such  a  manner  as  to  stir  up  a  heavy  cloud  of 
dust.  The  inner  drum  of  the  cl'.aner  with  felt  was 
weighed  before  and  after  the  road  test,  to  determine  the 
weight  of  dust  collected  by  the  felt,  the  results  of  the 
weighing  being  as  follows: 

Weight  of  drum,  felt  and  sand  after  test 1  lb.  5.97  oz. 

Weight  of  drum,  felt  and  sand  before  test 1  lb.  5.81  oz. 

Sand    0.16  oz. 

No  sand  passed  through  the  felt. 

Next  a  test  was  made  in  which  the  air  :'or  the  engine 
was  taken  from  under  the  hood.  A  new  cleaner,  exactly 
like  the  one  used  in  the  previous  test,  was  installed  in  the 
same  location  but  with  the  air  intake  facing  forward,  to 
take  air  from  under  the  hood  instead  of  from  inside  the 
driver's  cab. 

The  test  was  then  repeated  under  the  same  conditions 
except  for  source  of  air,  and  the  weighing  gave  the  fol- 
lowing results: 


Weight  of  inner  drum,  felt  and  sand  after  test   .  .1  lb.  5.81  oz. 
Weight  of  inner  drum,  felt  and  sand  before  test.  .1  lb.  5.01  oz. 


Weight  of  sand  collected  on  felt 0.80  oz. 

This  was  five  times  the  amount  of  sand  collected  when 
air  vras  taken  from  the  driver's  cab.  After  each  test,  a 
heavy  coating  of  sand  was  observed  on  the  truck  and  en- 
gine, testifying  to  the  severity  of  the  tests.  Inside  of  the 
inner  drum  there  were  no  indications  of  any  sand  having 
passed  through  the  felt. 

The  following  table  shows  the  effect  on  the  power  out- 
put, fuel  consumption  and  inlet  manifold  vacuum  at  dif- 
ferent speeds,  of  the  clean  air  cleaner  and  the  same  loaded 
with  dust. 
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27.4 

0.928 

0.848 

0.876 

1.075 

+  0.2 

-1-0.2 

1.400.  .  . 

.32.2 

31.5 

29.8 

0.848 

0.828 

0.876 

1.7 

0.0 

+  0.2 

1,600.  .  . 

.34.7 

33.4 

32.0 

0.824 

0.856 

0.938 

2.1 

0.0 

1.5 

1,800... 

.36.2 

34.7 

32.4 



0.824 

0.926 

2.6 

0.3 

0.6 

400... 

.    4.0 

4.0 

4.0 

1.210 

9.2 

4.65 

2.75 

1,000... 

.10.0 

10.0 

10.0 

1.101 

.... 

11.35 

9.6 

8.4 

1,600..  . 

.16.0 

16.0 

16.0 

1.071 

11.75 

10.0 

8.4 

Water  temperature,  120°-150°  F. 

The  dynamometer  tests  with  reference  to  the  effect  of 
the  cleaner  on  the  power,  fuel  consumption  and  inlet 
manifold  pressure  were  made  primarily  to  determine  the 
advantage  of  taking  the  air  from  the  driver's  compartment 
instead  of  from  beneath  the  hood,  in  order  to  minimize 
the  amount  of  dust  drawn  into  the  engine. 

It  was  further  decided  to  demonstrate  whether  an  air 
cleaner  of  the  felt  filter  type  could  operate  satisfactorily 
under  severe  conditions,  as  a  result  of  taking  the  air 
from  the  driver's  compartment.  This  type  of  cleaner  has 
been  used  with  apparent  success  on  the  Government  mili- 
tary trucks.  It  undoubtedly  has  a  disadvantage — that  it 
cannot  handle  great  volumes  of  dust  without  affecting 
the  operation  of  the  engine. 

The  design  of  the  cleaner  used  in  these  tests  was  sim- 
ilar to  that  employed  on  the  class  "B"  military  trucks, 
with  the  exception  that  it  was  mounted  vertically  and  in 
such  a  manner  that  vibration  of  the  truck  would  auto- 
matically clean  the  filter. 

The  usual  method  of  testing  this  filter  has  been  to  intro- 
duce large  volumes  of  dust  in  such  a  manner  that  ulti- 
mately the  filter  felt  would  be  choked,  creating  a  high 
depression  in  the  intake  manifold,  resulting  in  loss  of 
power  and  increased  consumption. 

It  is  obvious,  however,  that  this  method  of  testing  does 
not  represent  service  conditions,  in  that  the  amount  of 
dust  introduced  in  a  short  time  is  probably  considerably 
in  excess  of  that  which  would  be  obtained  under  ordinary 
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operating  conditions,  and  it  is  probable  that  such  a  cleaner 
would  fail  in  the  test  indicated  and  yet  be  satisfactory 
where  the  amount  of  dust  handled  was  relatively  small  and 
it  operated  under  such  conditions  that  it  would  have  a 
chance  to  clean  itself.  Therefore,  the  tests  conducted 
were  made  with  the  idea  of  reproducing  the  very  worst 
conditions  that  the  truck  might  be  expected  to  operate 
under  in  actual  service. 

From  the  results  of  the  tests,  it  is  clear  that  the  amount 
of  dust  drawn  in  by  the  motor  is  five  times  greater  when 
the  air  is  taken  from  under  the  hood  than  when  it  is 
taken  from  inside  the  driver's  compartment,  and,  there- 


fore, it  is  preferable  to  take  the  air  from  the  driver's  com- 
partment, whether  a  cleaner  is  installed  or  not,  as  in  that 
case  less  dust  will  get  into  the  engine. 

Power  and  fuel  consumption  tests  evidence  a  slight  re- 
duction in  power  output,  together  with  an  increase  in  fuel 
consumption  when  the  cleaner  is  covered  with  dust.  It  is 
believed  that  the  maximum  amount  of  du.st  adhered  to 
the  filter  felt,  and  though  this  test  represents  the  worst 
condition  that  would  exist  under  ordinary  circumstances, 
if  the  carbureter  were  properly  adjusted  to  provide  for  the 
added  depression,  there  would  be  no  increase  in  fuel  con- 
sumption. 


New  Passenger  Car  Gearsets 


Two  new  passenger  car  gearsets  for  medium  size  cars 
and  for  larger  cars  have  been  brought  out  by  Fuller 
&  Sons  Mfg.  Co.  Both  have  three  speeds  forward  and 
one  reverse.  Short  and  heavy  construction  of  the  main- 
shaft  and  countershaft  is  intended  to  prevent  springing 
apart  when  there  is  a  heavy  pressure  on  the  gear  teeth 
and  to  give  durability,  less  vibration,  and  a  quieter  trans- 
mission. Provision  is  made  on  both  models  for  attaching 
a  tire  pump  if  desired.  A  transmission  brake  bracket 
can  also  be  attached  to  the  rear  of  the  transmission  to 
accommodate  Norwalk  or  similar  transmission  brakes. 

When  the  oil  level  is  brought  to  the  top  of  the  filler  hole 
the  oil  level  in  the  transmission  is  correct.  The  clutch 
throwout  bearing  is  lubricated  automatically  by  the  gear- 
set  oil. 

The  countershaft  of  the  Model  F  for  medium  size  cars 
has  different  construction  than  heretofore  used  in  Fuller 
transmissions.  The  countershaft  gears  are  cut  in  one 
piece  from  bar  stock,  Sy^  per  cent  nickel  steel.  These 
gears  revolve  on  a  stationary  countershaft  with  Hyatt 
roller  bearings.  After  hardening,  the  bore  of  the  gears 
and  the  countershafts  are  ground  true  to  assure  true 
centers,  quietness  and  long  life.  The  mainshaft  gears  and 
mainshaft  are  also  31/2  per  cent  nickel  steel,  with  shafts 
and  gear  bores  ground. 

Model  TU-5  transmission  is  for  six-cylinder  engines  up 
to  400  cu.  in.  piston  displacement.  The  clutches  used  with 
both  models  are  the  standard  Fuller  multiple  disk  con- 
struction which  is   standard  equipment  on  a  number  of 


Two    views    of    new     Fuller    gearset    showing    also    the 

Fuller    multiple    disk    clutch    and    method    of    mounting 

transmission   brake 

makes.  The  drive  is  through  hardened  steel  pins  to 
hardened  saw  steel  disks  faced  with  asbestos  fabric  on 
both  sides. 


Motor-driven  Tire  Pumps 


ANEW,  motor-driven  tire  pump  suitable  for  trans- 
mission or  other  type  of  installation  in  which  it 
is  claimed  that  the  air  chamber  requires  no  oil  has  been 
brought  out  by  the  Detroit  Carrier  &  Manufacturing  Co. 
The  pump  is  a  diaphragm  type,  in  which  the  diaphragm 
IS  driven  off  the  pump  shaft  by  a  crank  and  connecting 
rod  arrangement.  The  pumping  is  effected  by  the  recip- 
rocation or  pulsation  of  the  diaphragm  and,  consequently, 
requires  no  lubrication.  The  pump  is  so  manufactured 
that  replacement  of  the  diaphragm  is  a  simple  matter 
should  it  become  necessary  and  consists  of  but  very 
few  moving  parts.     It  is  shown  sectionally  herewith. 


Sectional    view   of    pump 


THE  Province  of  New  Brunswick,  during  1921,  spent 
a  total  of  $400,000  on  construction  and  improvements 
of  roads.  The  total  amount  collected  in  automobile  fees 
was  but  $276,322.  Much  of  the  new  construction  was  on 
the  road  connecting  the  North  Shore  with  Montreal  and 
Quebec. 
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Standardization  Necessary  to  Tractor 

Industry  Progress 

Mr.  Heldt  points  out  in  this  article  the  fundamental  necessity  for  standards 
in  the  tractor  industry  and  suggests  certain  lines  for  immediate  action. 
The  number  of  belt  speeds  and  screw  sizes  might  well  be  reduced,  while 
uniform  lug  fastening  would  be  advantageous.    An  interesting  analysis. 

By  P.  M.  Heldt* 


PERHAPS  the  best  example  of  the  value  of  standard- 
ization that  could  be  cited  to  the  tractor  manufac- 
turer is  that  of  magnetos  and  magneto  mountings. 
The  location  of  fastening  holes  in  the  base,  the  height  of 
the  shaft  center,  the  shaft  end  dimensions  and  the  over- 
all dimensions  of  magnetos  were  standardized  by  the 
S.A.E.  a  good  many  years  ago,  and  this  standard  is  gener- 
ally adhered  to  by  the  magneto  manufacturers.  The  ad- 
vantage to  the  tractor  manufacturer  lies  in  the  fact  that, 
with  possibly  a  few  exceptions,  any  magneto  on  the  mar- 
ket will  fit  his  engine  without  special  adaptation.  If  his 
regular  source  of  supply  should  fail  for  any  reason,  such 
as  a  fire,  strike  or  flood,  he  could  arrange  with  any  other 
factory  to  supply  him  temporarily  with  its  product.  Pro- 
vided the  mounting  arrangements  were  in  accordance  with 
the  S.A.E.  specifications  he  would  have  no  difficulty  what- 
ever in  mounting  the  new  magneto.  I  believe  that  every 
tractor  manufacturer  using  high  tension  magneto  igni- 
tion makes  use  of  this  S.A.E.  standard — and  there  could 
be  no  better  indorsement  of  its  value. 

Now,  how  does  this  plan  of  standardization  look  to  the 
magneto  manufacturer?  We  can  imagine  him  arguing: 
"If  it  is  so  easy  for  my  customers  to  substitute  another 
magneto  for  mine,  it  is  certainly  not  to  my  advantage; 
my  hold  on  my  trade  will  be  loosened,  and  it  is  not  for 
me  to  encourage  standardization." 

There  undoubtedly  has  been  in  the  past  in  some  indus- 
tries a  feeling  of  this  kind  with  respect  to  standardization, 
which  has  been  the  cause  of  much  of  the  opposition  which 
the  movement  has  had  to  contend  with.  It  is  easy,  how- 
ever, to  prove  that  this  attitude  has  a  very  weak  founda- 
tion. The  same  standardization  which  makes  it  easy  for 
the  customer  to  change  from  you-*  own  to  a  competitor's 
product  also  makes  it  easy  to  change  from  your  competi- 
tor's product  to  yours.  Therefore,  unless  you  already  con- 
trol the  whole  of  the  business  and  have  no  chance  of  get- 
ting any  more,  you  have  nothing  to  fear  from  standard- 
ization on  this  score.  This  point  is  borne  out  by  the  fact 
that  all  makers  of  high  tension  magnetos  are  using  the 
S.A.E.  standard. 

Standardized  Magneto  Mounting 

There  is,  however,  also  a  very  direct  advantage  in 
mounting  standardization  to  the  magneto  manufacturer. 
It  relieves  him  of  the  necessity  of  manufacturing  his  ma- 
chines separately  for  each  customer.  There  are  still  slight 
variations  in  the  demand,  in  respect  to  direction  of  rota- 
tion, position  of  timing  lever,  etc.,  but  these  can  be  readily 
met.    With  the  exception  of  a  few  parts,  the  machines  are 

•Paper  read  at  the  Minneapolis  tractor  meeting  of  the  S.  A.  E. 


all  alike,  which  reduces  manufacturing  costs  and  permits 
of  working  for  stock. 

Another  set  of  most  important  S.A.E.  standards  that 
are  being  used  by  the  tractor  industry  are  the  steel  stand- 
ards. There  is  now  a  general  tendency  in  tractor  design 
to  reduce  weights,  and  this  means  the  increased  use  of 
alloy  steel  in  shafts,  gears  and  similar  parts.  Now,  the 
alloy  steel  industry  has  grown  up  with  the  automobile  in- 
dustry and  is  very  much  dependent  upon  it.  There  is  no 
other  industry  that  uses  alloy  steels  to  anything  like  the 
extent  of  the  automobile  industry,  and  the  statement  was 
recently  made  that  70  per  cent  of  all  the  alloy  steel  pro- 
duced in  this  country  goes  into  automotive  plants. 

Value  of  S.  A.  E.  Specifications 

Alloy  steels  are  made  almost  exclusively  to  S.A.E.  steel 
specifications,  and  the  parts  manufactured  from  them  are 
heat  treated  according  to  the  S.A.E.  specifications.  The 
standardization  of  steel  specifications  and  of  heat  treat- 
ments is  among  the  most  valuable  work  the  Society  has 
done.  In  connection  with  the  tables  of  physical  proper- 
ties published  some  years  ago,  it  enables  the  engineer  to 
pick  out  the  steel  best  suited  to  any  particular  purpose 
and  to  specify  a  heat  treatment  that  best  meets  the  re- 
quirements of  the  case.  The  work  has  not  been  limited  to 
alloy  steels  but  covers  carbon  steels  as  well,  and  most  of 
the  drop-forged  crankshafts  and  connecting  rods  used  in 
tractors  are  made  of  an  S.A.E.  specification  steel.  It  is 
unnecessary  to  dwell  upon  this  particular  item  of  stand- 
ardization, as  the  more  extensive  use  of  S.A.E.  steel  speci- 
fications by  the  tractor  industry  will  come  about  naturally 
as  the  more  primitive  methods  of  construction  typified  by 
the  use  of  structural  steel  and  cast  gears  are  abandoned. 

The  greatest  need  for  standardization  always  exists  at 
the  points  of  connection  between  the  products  of  dift'erent 
plants.  The  tractor  connects  by  drawbar  to  the  plow  and 
other  implement,  and  by  belt  to  the  separator  or  other 
power  driven  machine.  Every  tractor  should  be  capable 
of  connection  to  any  plow  or  other  implement,  which  ne- 
cessitates standardization  of  the  hitch;  and  every  tractor 
should  also  be  capable  of  driving  by  belt  all  the  usual 
agricultural  power  machinery  at  proper  speeds,  which 
necessitates  standardization  of  belt  speeds.  The  height 
of  drawbar  hitch  has  been  standardized  and  this  standard 
is  used  by  a  good  many  manufacturers,  but  not  by  all. 
A  moderate  variation  in  the  height  of  hitch  is  perhaps  of 
no  great  moment,  as  the  drawbar  connections  will  take 
care  of  it.  On  some  tractors,  of  course,  the  height  of 
hitch  is  adjustable,  but  where  this  is  not  the  case  it  would 
be  an  advantage  to  have  the  hitch  a  certain  standard 
height. 
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Belt  speeds  also  have  been  standardized,  and,  in  fact, 
the  original  standard  has  been  revised  already.  The  belt 
speed  was  first  fixed  at  2600  ft.  p.  m.,  but  it  vk'as  found 
that  a  single  speed  did  not  meet  all  requirements.  At  the 
present  time  the  S.A.E.  has  four  standard  belt  speeds  and 
the  N.I.V.A.  has  even  one  more.  It  is  possible  that  tem- 
porarily this  number  of  different  speeds  is  necessary  be- 
cause of  the  requirements  of  the  various  types  of  power 
driven  machinery  now  on  the  market.  The  designers  of 
these  machines  had  nothing  to  guide  them  in  determining 
the  size  of  their  pulleys,  and  the  result  is  that  there  is 
absolute  lack  of  agreement  as  to  the  required  belt  speeds. 
But  in  the  future  this  condition  could  be  remedied,  and  I 
believe  that  eventually  there  will  be  no  need  for  more 
than  two  standard  belt  speeds.  The  situation  here  is  some- 
what similar  to  that  in  the  pneumatic  tire  field,  and  I  be- 
lieve the  problem  could  be  solved  in  the  same  way  as  that 
tried  there. 

Pneumatic  Tire  Sizes 

Some  years  ago,  when  a  standard  list  of  pneumatic  tire 
sizes  was  first  given  out,  it  contained  a  certain  number  of 
sizes  which  were  designated  as  definite  standard  sizes,  and 
a  number  of  others  which,  it  was  explained,  were  to  be  con- 
tinued by  the  manufacturers  only  while  the  replacement 
demand  for  them  continued.  This  served  as  a  sort  of 
warning  to  car  designers  that  new  cars  should  be  equipped 
only  with  the  definite  standard  sizes. 

In  the  determination  of  standard  belt  speeds  there 
should  be  co-operation  between  the  manufacturers  of 
tractors  and  stationary  farm  engines  on  the  one  hand — 
because  the  same  agricultural  machinery  that  is  driven  by 
tractors  is  also  driven  by  stationary  engines — and  the 
manufacturers  of  this  machinery  on  the  other.  If,  say, 
two  definite  standard  belt  speeds  were  agreed  upon,  then 
the  designers  of  agricultural  machinery  in  future  would 
equip  all  new  types  of  machines  with  pulleys  calculated 
for  one  or  the  other  of  these  speeds,  and  the  situation 
would  gradually  become  simplified. 

One  class  of  standards  relates  to  materials  of  construc- 
tion or  basic  machine  elements.  Of  the  standards  of  this 
class  that  were  adopted  originally  for  the  automobile  in- 
dustry many  are  now  in  use  in  the  tractor  industry.  I 
need  only  mention  the  S.A.E.  standard  steels,  non-ferrous 
alloys,  tubes,  screws,  washers,  pipe  fittings  and  ball  bear- 
ings. Some  of  the  standards  of  this  class  deserve  wider 
use,  however,  as,  for  instance,  the  standard  forged  rod 
ends  and  yokes. 

Then  there  is  a  class  of  standards  relating  to  the  joints 
or  connections  between  parts  that  are  often  made  in  dif- 
ferent plants.  To  this  class  belong  the  magneto  standard 
already  referred  to,  the  carbureter  flange  standard,  the 
bell  housing  standard  and  others.  The  value  of  these 
standards  is  so  obvious  that  they  have  generally  been 
adopted  without  hesitation.  As  a  matter  of  fact,  most  of 
these  standards  were  formulated  at  the  request  of  parts 
manufacturers,  and  tractor  makers  had  little  to  do  with 
their  adoption. 

Fewer  Tractor  Screw  Sizes 

There  has  been  in  the  past  some  talk  of  reducing  the 
number  of  screw  sizes  for  use  in  tractors.  Why  this 
would  be  an  advantage  is  easy  to  see.  One  of  the  diffi- 
cult problems  in  connection  with  farm  tractors  is  that  of 
maintenance.  A  tractor  cannot  easily  be  transported,  and 
all  ordinary  repairs  must  be  "made  right  on  the  farm  with 
the  facilities  available  there.  Now,  it  often  occurs  in  the 
use  of  tractors  that  screws  and  nuts  are  lost  or  broken  or 
have  their  threads  stripped,  so  that  they  must  be  replaced. 
It  would  evidently  be  much  easier  for  the  farmer  to  keep 
a  good  stock  of  screws  on  hand  if  only  a  few  sizes  were 


used.  In  all  the  ordinary  screw  standards  the  sizes  var>' 
in  steps  of  1/16  in.  Why  not  cut  out  the  odd  sixteenth 
sizes  in  tractor  manufacture?  The  direct  benefit  of  sim- 
plification would  not  be  limited  to  the  farmers  but  would 
also  be  shared  in  by  the  manufacturer  and  the  repair 
shop.  There  is,  of  course,  one  objection  to  the  elimination 
of  certain  screw  sizes.  For  instance,  in  places  where  a 
7/16-in.  screw  would  just  suffice,  a  Va-in.  screw  would 
have  to  be  used  and  thus  the  weight  would  be  slightly  in- 
creased. However,  this  disadvantage  is  far  from  offset- 
ting the  advantages  to  be  gained,  especially  when  it  is  con- 
sidered that  in  some  cases,  by  reason  of  the  use  of  heavier 
screws  a  smaller  number  would  serve  the  purpose.  Very 
likely,  different  manufacturers  of  tractors  are  now  follow- 
ing this  plan  individually,  but  if  it  has  general  approval, 
why  not  make  it  a  standard  or  recommended  practice? 

Another  item  that  deserves  the  attention  of  the  tractor 
industry  particularly  at  the  present  time  is  the  methods 
of  fastening  lugs.  Attention  has  already  been  called  to  the 
tendency  to  reduce  tractor  weight ;  now,  in  order  to  get  suf- 
ficient traction  with  less  weight  it  is  quite  important  that 
the  lug  equipment  be  made  as  efficient  as  possible.  Dif- 
ferent operating  conditions  call  for  different  lug  equip- 
ment, and  the  farmer  therefore  finds  it  necessary  to  change 
lugs  occasionally.  With  a  standardized  method  of  fasten- 
ing, not  only  would  the  interchange  of  lugs  by  the  farmer 
be  facilitated,  but  inventors  of  improved  lugs  would  find 
is  easier  to  market  them. 

There  is  at  the  present  time  considerable  research  going 
on  with  respect  to  the  best  form  of  lug  for  different  soil 
conditions.  It  is  obvious  that  the  minimum  tractor 
weight  permitting  a  given  drawbar  pull  to  be  obtained 
depends  to  a  large  degree  upon  the  lug  equipment,  and  as 
reduction  of  tractor  weight  without  reduction  of  drawbar 
pull  spells  increased  eflficiency.  this  development  ought  to 
be  encouraged  in  every  possible  way. 

Need  of  Co-operation 

A  few  remarks  of  a  general  nature  may  not  come  amiss 
here.  Standardization  really  signifies  co-operative  effort 
on  the  part  of  members  of  the  industry,  and  no  industry, 
perhaps,  needs  this  co-operative  spirit  more  at  the  present 
time  than  the  tractor  industry.  During  the  war  and  the 
two  years  following  it  this  industry  enjoyed  a  sort  of  hot 
house  growth,  the  direct  result  of  high  prices  of  farm 
products  and  scarcity  of  farm  labor.  Now  conditions  are 
practically  reversed.  Farm  products  sell  at  abnormally  low 
prices  and  help  is  plentiful.  The  farmer  has  very  little 
money  to  spend  and  he  has  no  longer  a  prospect  of  an 
almost  unlimited  market  for  his  products  to  encourage  him 
to  widen  his  scale  of  operations.  In  the  past  the  desire 
to  work  an  increased  acreage  was  often  the  reason  for  the 
purchase  of  a  tractor.  Tractors  retain  all  the  advantages 
they  ever  had,  such  as  ability  to  work  to  full  capacity  in 
all  kinds  of  weather,  lack  of  need  for  feed  and  care  during 
periods  of  non-use,  etc.;  but  their  first  cost  and  operating 
cost  must  be  brought  down  in  conformity  with  the  changed 
economic  conditions  on  the  farms.  Ever'  manufacturer  is 
equally  interested  in  this  problem  and  all  should  co-operate 
to  solve  it. 

Standardization,  while  not  a  panacea  for  all  the  present 
woes  of  the  tractor  industry,  will  prove  a  powerful  aid  in 
solving  its  problems.  It  may  be  permissible  to  point  to 
the  automobile  industry  in  this  connection.  There  is  no 
other  branch  of  the  mechanical  industries  to-day  that  is 
producing  as  efficiently  as  the  automobile  industry.  It  is 
not  a  mere  coincidence  that  this  industry  also  has  carried 
standardization  further  than  any  other.  Efficient  produc- 
tion really  means  large  scale  production,  because  it  is  only 
in  large  scale  production  that  really  efficient  methods  are 
applicable.     It  is  for  this  reason  that  a  large  proportion 
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of  firms  which  have  entered  the  automobile  industry  in 
recent  years  confine  themselves  to  assembling.  Their  own 
output  may  not  be  so  very  large,  but  all  the  components 
which  they  use — the  engine,  transmission,  axles,  steering 
gear,  etc.,  are  made  in  parts  factories  on  a  generally  much 
bigger  scale.  This  plan  of  assembling  would  be  greatly 
hampered — in  fact,  it  would  be  almost  impossible — if  it 
were  not  for  the  standardization  work  of  the  S.A.E.  To 
these  parts  factories  belongs  a  great  deal  of  the  credit 
for  the  rapid  advance  in  automobile  design  and  for  the 
efficient  production  methods  in  the  automobile  industry. 
Summing  up,  there  are  three  outstanding  facts  which 
should  convince  every  tractor  manufacturer  that  stand- 
ardization is  of  value  in  the  tractor  industry: 

1.  This  country's  largest  industry  of  manufactured 
products  has  standardized  to  a  large  extent  and  is  keeping 
up  the  work. 

2.  During  the  late  national  emergency,  the  Government 
compelled  standardization  in  many  lines,  because  of  the 
economic  advantages  to  be  gained. 


3.  European  industrial  countries,  impoverished  by  the 
war,  are  turning  to  standardization  as  one  means  of  re- 
establishing their  economic  balance. 

The  standardization  movement  would  have  been  much 
further  along  by  this  time  if  it  hadn't  been  for  the  more 
or  less  natural  tendency  among  members  of  an  industry 
to  regard  one  another  with  distrust.  As  a  rule,  it  re- 
quires some  event  of  catastrophal  nature  to  bring  them 
together  and  make  them  see  that  they  can  accomplish  more 
by  pulling  together  than  by  each  working  for  himself  re- 
gardless of  the  others.  The  automobile  manufacturers 
were  first  brought  into  a  close  union  by  the  Selden  patent 
situation,  which  was  a  real  bogy  during  the  early  years 
of  the  industry.  Many  other  industries  learned  the  value 
of  co-operation  during  the  war.  The  slump  in  farm  values 
is  undoubtedly  the  greatest  shock  that  the  tractor  indus- 
try has  had  so  far,  and  it  is  to  be  hoped  that  out  of  the 
misfortune  at  least  some  good  will  come,  that  the  tractor 
makers  will  see  the  advantage  of  co-operative  effort,  and 
of  mechanical  standardization  as  one  of  its  expressions. 


Four -Wheel  Servo  Brake 


AN  interesting  and  sim^plified  form  of  servo-brake  is 
used  on  the  latest  type  of  high  grade  six-cylinder 
chassis  produced  in  the  works  of  Farman  Brothers, 
Paris.  This  car  has  four-wheel  brakes  operated  simul- 
taneously by  means  of  a  pedal,  the  control  being  on 
the  Perrot  principle.  There  are  brake  drums  on  each 
wheel,  the  inner  brakes  being  hand-operated.  This  ar- 
rangement gives  two  independent  braking  systems,  but 
without  any  braking  effort  going  through  the  trans- 
mission. 

The  foot-operated  brakes  are  internal  expanding  type, 
but  are  not  mounted  in  the  usual  way,  with  a  fixed  point 
for  each  shoe  and  a  cam  to  bring  them  in  contact  with 
the  inner  face  of  the  brake  drum.  The  brake  cam  A^ — 
as  shown  in  the  sketch — operates  on  only  one  shoe  B, 
bringing  it  in  contact  with  the  face  of  the  drum  C.  This 
brake  shoe,  which  acts  on  the  servo  principle,  is  pinned 
to  one  extremity  of  the  second  brake  shoe  D,  this  latter 
having  a  fixed  point  at  F.  When  brought  into  contact 
with  the  drum  through  the  action  of  the  brake  pedal, 
there  is  a  tendency  for  the  first  shoe  to  follow  the  rota- 
tion of  the  drum,  thus  pushing  the  second  shoe  and 
assuring  the  braking  effort.  This  arrangement  takes 
advantage  of  the  inertia  of  the  revolving  parts  without 
the  use  of  any  additional  mechanism. 


By  mere  alteration  of  the  area  of  surface  of  the  servo- 
brake  it  is  possible,  with  uniform  size  drums  front  and 
rear  and  uniform  brake  shoes,  to  secure  more  progressive 
braking  on  the  rear  than  on  the  front  wheels.  As  the 
rear  is  less  heavily  loaded  than  the  front  when  the  brakes 
are  applied,  this  prevents  any  tendency  to  skid  and  in- 
creases the  life  of  tires. 


An  Encyclopedia   of  Airplane  Engines 

ONE  of  the  latest  books  devoted  to  descriptions  of 
airplane  engines  has  been  compiled  by  Glen  D.  Angle 
under  the  title  "Airplane  Engine  Encyclopedia."  In  this 
book  an  effort  has  been  made  to  briefly  describe  or  at  least 
refer  to  every  airplane  engine  which  has  ever  come  to  the 
author's  attention.  Most  of  the  descriptions  are  neces- 
sarily very  brief,  but  in  a  majority  of  cases  a  photograt)h 
and  in  many  cases  sectional  line  drawings  of  the  engine 
are  reproduced,  while  some  of  the  major  dimensions,  the 
weight  and  power  output  are  given  in  nearly  all  cases,  and 
the  special  features  of  the  engine  are  mentioned.  The 
engines  are  listed  in  alphabetical  order  for  ready  refer- 
ence.   The  book  is  published  by  the  Otterbein  Press. 


Details    of    four-wheel    brake — front 


Arrangement   of  four-wheel   brake — rear 
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Improvements  in  Gear-Box  Design 

Part  II. 

In  this  second  article  Mr.  Orcutt  tells  the  methods  he  employed  to  carry 
on  special  gear-box  gear  experimental  tests  and  draws  his  conclusions. 
A  detailed  account  is  given  of  a  new  gear-tooth  grinding  process. 

By  H.  F.  L.  Orcutt* 


CONCLUSIONS  drawn  from  some  tests  made  on 
gear-box  gears  extending  over  a  period  of  nine 
years  in  connection  with  the  development  of  a 
special  process  of  finish-grinding  the  teeth  of  hardened 
gears  may  prove  of  interest. 

The  number  of  gears  dealt  with  runs  into  hundreds 
of  thousands,  including  the  so-called  constant-mesh 
pinions.  The  sizes  vary  from  a  15-tooth  pinion  to  60- 
tooth  gears,  the  diametral  pitches  from  8  to  4,  and  the 
face  widths  from  %  in.  to  IV2  in.  The  materials  include 
case-hardened,  oil-hardened  and  air-hardened  steels  to 
varying  specifications.  The  forms  of  teeth  include  the 
standard  depths,  and  the  stub  tooth  of  varying  pitches, 
with  pressure  angles  from  I4I/2  deg.  to  25  deg. 

The  tests  were  specially  for  quiet  running,  and  were 
made  as  a  part  of  production  inspection.  The  gears  were 
in  each  case  tested  with  only  one  pair  running,  which 
were  mounted  on  spindles  set  to  exact  center  distance, 
secured  on  bushes  or  plugs  which  were  hardened  and 
ground,  running  dead  true,  great  care  being  taken  in  all 
cases  to  have  the  two  spindles  dead  parallel.  The  speed 
selected  for  the  driving  spindle  was  about  900  r.p.m. 
The  spindles  of  the  testing  fixture  are  4  in.  diameter, 
of  good  length,  running  in  bearings  with  very  small  clear- 
ances, all  fittings  being  made  with  special  care.  The 
driving  belt  is  4V2  in.  in  width.  A  band  brake,  3  in.  wide, 
was  applied  to  the  driven  spindle.  The  gears  under  test 
were  run  dry  as  well  as  lubricated  by  splashing  with 
thin  oil.  The  fixture  itself  ran  without  noise,  and  there 
can  be  no  question  but  that  any  noise  produced  by  these 
tests  was  purely  a  gear-tooth  noise.  Many  of  the  tests 
have  been  made  in  direct  comparison  on  the  same  fixture 
under  identical  conditions,  with  gears  finished  as  accu- 
rately as  possible  before  hardening. 

The  results  of  these  tests  can  be  briefly  stated.  The 
gears  were  made  to  run  in  all  cases  so  quietly  that  if 
the  same  results  could  be  secured  in  a  gear-box  it  would 
be  called  noiseless  on  all  speeds.  Some  of  these  gears 
ran  remarkably  quietly  in  boxes,  but  in  very  few  boxes 
were  they  perfectly  silent  under  running  conditions  on 
the  road.  In  nearly  every  case  they  were  more  quiet 
than  unground  gears  under  load  in  the  road  test.  In 
some  cases  the  gears  with  perfectly  accurately  ground 
teeth  are  apparently  just  as  noisy  in  the  box  as  gears 
unground.  In  this  comparison,  however,  the  unground 
gears  have  always  been  subjected  to  special  selection, 
stoning  and  very  costly  hand  work  on  the  teeth. 

The  conclusions  submitted  are  as  follows: 

1.  That  gear-box  gears  which  are  hardened  after  fin- 
ishing are  always  noisy. 

2.  That  gears  with  teeth  accurately,  finished  after 
hardening  are  quiet. 

♦Paper  rend  before  the  Institution  of  Automobile  Engineers,  Dec. 
15,  1921,  condensed. 


3.  That  gears  with  teeth  finished  as  accurately  as  pos- 
sible may  be  noisy  in  the  best  finished  gear-boxes. 

4.  That  gears  with  teeth  roughly  finished  may  be  under 
some  conditions  comparatively  quiet. 

5.  That  the  accurately  finished  gear  is  just  as  essen- 
tial to  cheap  and  uniform  production  as  the  accurately 
finished  cylindrical  shaft  or  bearing. 

6.  That  in  a  quiet  running  pair  of  gears  the  limit.*?  of 
accuracy  on  the  teeth  are  the  finest  possible,  much  finer 
than  are  required  in  any  other  conjugate  surfaces  in  the 
gear-box. 

7.  That  in  the  ordinary  gear-box  the  gear-teeth  are 
usually  the  least  accurate  of  any  of  the  working  surfaces. 

8.  That  thorough  development  in  gear-box  design  will 
not  be  possible  unless  all  parts,  including  gear-teeth,  are 
of  accurate  finish  within  known  limits. 

9.  That  some  ratios  run  more  quietly  than  others,  tooth 
load  and  quality  of  finish  being  equal. 

10.  That  the  stub  gear  to  run  quietly  must  have  ex- 
treme accuracy  in  tooth  form,  especially  in  pitch  spacing. 
Consequently  this  gear  is  more  diflftcult  to  finish  to  a 
degree  of  quiet  running  than  the  full  depth  tooth  gear. 

The  tests  recorded  and  the  production  work  connected 
with  them,  have  demonstrated  conclusively  two  things 
which  are  important  to  the  motor  car  engineer.  First, 
that  in  a  gear  giving  the  service  required  in  the  ordinary 
gear-box,  if  it  is  expected  to  run  quietly,  a  perfection  of 
tooth  contact  is  necessary  which  it  is  hardly  possible 
to  secure  by  any  of  the  ordinary  gear-cutting  methods. 
Second,  that  in  the  usual  motor  car  gear,  if  it  is  hard- 
ened after  the  teeth  are  finished,  the  perfection  of  tooth 
contact  necessary  to  quiet  running  is  not  possible.  Fur- 
ther, in  a  gear  with  the  teeth  hardened  after  finishing 
the  full  possible  tooth-wearing  surfaces  do  not  exist. 

Unless  these  details  are  given  full  recognition,  it  is 
safe  to  predict  that  substantial  progress  in  gear-box 
improvements  will  not  be  made,  improvements  which  are 
desirable  to  put  this  unit  in  lint  with  other  parts  of  the 
motor  car,  and  which,  sooner  or  later,  will  be  demanded 
by  the  public. 

Much  research  work  is  necessary  to  determine  mini- 
mum areas  and  sections  of  straight  spur-gear  teeth 
which,  accurately  finished  and  properly  mounted,  will 
run  quietly  under  maximum  loads.  The  known  quali- 
ties so  far  demonstrated  by  test  and  usage  are,  that 
heat-treated  gears  made  of  special  material  with  com- 
paratively small  straight  spur  teeth  will  stand  high  peri- 
pheral speeds  and  heavy  loads,  and  have  long  life.  Fur- 
ther, that  such  gears  are,  at  a  moderate  cost,  materially 
improved  in  running  qualities  when  the  teeth  are  accu- 
rately finished  after  they  are  hardened. 

The  following  is  an  analysis  of  the  sources  of  gear- 
box noises  commonly  observed: 

1.    Inaccurately  finished  gear-teeth  impacts. 
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2.  Ball  or  roller  bearing  influences. 

3.  Influences  outside  the  gear-box,  but  which  are 
manifest  in  the  gear-box  and  come  through  either  the 
front  or  rear  connection. 

4.  The  shape  of  the  gear-box  casing. 

5.  Weakness  of  gear  shafts  and  weakness  of  casing. 


Ikirrv  to  size 


Sough  ciit~^l 
Finishofrinci 


:+0009' 
{Use  thin  cotter 


C7/70.8) 


Bottom/  of  Space 
■from 0000' to  0010'Stodto. 


StoTtdardlra'dUtf^omv-Any  B^essureAv^U. 

Fig.  2 

'6.  The  gear  teeth  being  too  small  for  the  load. 

7.  Badly-mounted  gears. 

8.  General  bad  workmanship  in  the  box. 

9.  Periodic  speeds  in  the  engine. 

10.    Gear-box  distortions  caused  by  chassis  movements. 

The  Gear  Tooth  Grinding  Process 

The  process  of  gear-tooth  finishing  to  which  reference 
has  been  made  is  an  entirely  new  mechanical  operation, 
and  a  short  description  will  probably  be  of  special 
interest  to  the  automobile  engineer.  The  subject  of 
finishing  gear  teeth  is  such  a  large  one  that  it  can  only 
he  dealt  with  in  the  briefest  possible  manner.  Some 
of  our  best  mechanical  engineers  have  devoted  years  to 
the  problems  of  machining  spur-gear  teeth  and  many 
of  the  mysteries  of  gear-tooth  action  still  have  to  be 
solved.  Some  of  the  uncertainties  have  been  cleared 
up  in  the  development  work  which  has  been  carried  out 
in  connection  with  the  process  to  be  described. 

Gear-tooth  grinding  takes  the  place  of  the  usual 
finishing  cut  on  the  milling,  bobbing  or  generating  ma- 
•chine.  The  cutting  tool  is  an  abrasive  wheel  correctly 
shaped  to  grind  out  the  tooth  space  after  the  gear  is 
hardened.  The  stock  left  for  finish-grinding  the  teeth 
of  the  usual  motor  car  gear  should  be  enough  to  allow 
for  the  removal  of  all  hardening  distortions  and  such 
inaccuracies  as  may  occur  when  the  roughing  cuts  are 
reduced  to  the  lowest  cost.  The  tcoih-  are  finish-ground 
as  a  last  operation  with  the  gear  truly  mounted  on 
bushes  or  mandrel  which  exactly  fit  the  hole  in  the  gear. 
The  operations  on  a  motor  car  gear  are  as  follows: 

Operation  1.     Bore  and  turn. 

Operation  2.     Broach. 
•     Operation  3.     Rough  mill  teeth. 

Operation  4.     Round  teeth. 

Operation  5.     Harden   or   heat-treat   >rear. 

Operation  6.     Sand  blast. 

Operation  7.  Grind  hole  to  finished  size,  registering 
the  hole  from  the  bottom  of  the  splines. 

Operation  8.     Grind  the  ends  of  the  hubs  of  the  gear. 

Operation  9.     Finish-grind  the  teeth. 

In  Fig.  2  details  are  given  of  stock  to  be  left  on  the 
gear  teeth  for  finish-grinding.  With  these  allowances 
rough  cuts  for  the  tooth  spaces  need  be  nothing  more 


than  a  fast  milling  operation,  and  the  highest  possible 
distortions  are  allowed  for. 

(The  author  here  describes  the  machine  with  which 
his  experience  has  been  had,  which  is  an  American 
product  and  has  been  previously  described  in  these  col- 
umns.— Editor.) 

The  form  of  tooth  made  use  of  is  a  pure  involute, 
with  no  modifications  whatever.  Experience  shows  that 
the  approach  to  accuracy  in  tooth  finish  coincides  with 
the  approach  to  silence. 

A  pair  of  gears  with  theoretically  correct  teeth  should 
run  silently  unless  overloaded  or  inaccurately  mounted. 
It  is  found  by  many  tests  that  the  ordinary  motor  car 
gear  which  is  hardened  after  the  teeth  are  finished,  is 
never  accurate.  It  may  be  fairly  quiet  under  certain 
conditions,  but  it  is  never  of  uniform  quality. 

The  gear  with  ground  teeth  can  be  produced  in  quan- 
tities with  a  higher  degree  of  accuracy  and  uniformity 
than  by  any  other  method,  for  several  reasons.  Firstly, 
on  account  of  the  fact  that  the  tooth-form  is  controlled 
in  the  machine  in  which  the  gears  are  ground.  Sec- 
ondly, the  refinements  of  tooth-finishing  called  for  in 
a  high-class  gear  must  be  within  such  very  fine  limits 
that  no  other  cutting  tool  but  the  grinding  wheel  is 
capable  of  producing  these  refinements  (these  refine- 
ments include  tooth  forms,  tooth-positioning  and  tooth- 
spacing).  Of  course,  in  the  case  of  the  hardened  gear 
there  is  no  cutting  tool  except  the  grinding  wheel  that 
can  be  used  to  give  a  uniform  finish  to  the  teeth.  Fur- 
ther, the  process  lends  itself  to  methods  of  inspection 
which  are  quite  useless  applied  to  the  products  of  ordi- 
nary tooth-cutting  machines. 

In  respect  to  the  high-duty  spur  gear,  the  tooth- 
grinding  process  is  specially  important  By  a  high-duty 
gear  is  meant  a  gear  which,  with  comparatively  small 
tooth  area,  must  carry  a  heavy  load,  run  at  high  speeds, 
and  have  exceptional  wearing  qualities.  Such  a  gear 
calls  for  a  combination  of  material  with  special  physical 
properties,  with  a  finish  of  tooth  form  to  a  high  degree 
of  accuracy.  The  physical  properties  are  at  present 
only  obtainable  by  using  material  which  may  be  heat- 
treated  or  hardened,  and  this  material  can  only  be 
finished  by  a  grinding  wheel.  When  this  cutting  tool 
is  used  to  finish  tooth  surfaces,  the  engineer  has  an 
unrestricted  choice  of  material.  He  can  specify  physical 
properties  which  are  impossible  when  the  steel  cutter 
is  used  as  a  tooth-finishing  tool.  The  choice  of  ma- 
terial is  important,  as  the  action  of  mating  gear  teeth 
is  at  high  speeds,  under  pressure,  on  a  line  only  and 
always  sliding.  Under  these  conditions  tooth  abrasion 
will  be  rapid  on  any  material  if  it  does  not  have  special 
physical  properties. 

Tests  and  actual  running  indicate  that  high  peri- 
pheral speeds  on  straight  spur  gears  can  be  adopted 
when  they  are  made  from  high-grade  material  and  with 
specially  accurate  teeth.  It  has  been  recorded  that  a 
peripheral  speed  of  10,000  ft.  per  minute  is  now  being 
used  on  a  certain  service  with  satisfactory  results.  The 
maximum  peripheral  speeds  usually  recommended  for 
straight  spur  gearing  are  not  much  over  2000  ft.  per 
minute.  Even  with  moderately  high  speeds  the  number 
of  tooth  contacts  per  minute  is  enormous.  A  sixty-tooth 
gear  of  five  pitch,  running  at  1000  r.p.m.,  would  have 
a  peripheral  speed  of  about  3000  ft.,  and  186,000  tooth 
contacts  per  minute.  It  is  easy  to  understand  that 
satisfactory  running  in  such  a  gear  could  only  be  ex- 
pected when  the  tooth  contacts  are  as  nearly  correct  as 
possible.  Any  variation  whatever  from  correct  tooth 
form  adds  to  tooth  contact,  tooth  impact — a  vast  dif- 
ference at  high  speeds.     Correct  contact  means  silence; 
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impact  means   noise,  varying  with   speed  and  force   of 
blow. 

A  gear  hardened  after  the  teeth  are  finished  loses  a 
large  percentage  of  its  tooth  contact  through  distortion 
alone.  The  larger  the  gear  the  more  the  distortion. 
Measurements  have  been  made  of  numbers  of  such  gears 
about  2  ft.  diameter,  3  pitch,  5-in.  face,  in  which  the 
tooth  contact  was  not  more  than  50  per  cent  of  the 
full  area.  With  the  teeth  ground  after  hardening  the 
full  tooth  contact  is  secured,  giving  the  gear  a  much 
longer  life. 

Beyond  these  general  statements  there  are  very  few 
data  available  for  high-duty  spur  gearing.  What  the 
engineer  wants  to  know  is  the  minimum  tooth  section 
which  can  with  safety  be  adopted  to  carry  a  certain 
load  at  a  specified  speed,  and  the  materials  from  which 
the  gear  must  be  made.  Tests  with  gears  with  in- 
accurate teeth  cannot  be  conclusive,  and  reliable  data 
cannot  be  compiled  from  such  tests.  It  is  claimed  that 
a  complete  investigation  of  gear-tooth  phenomena  on 
straight  spur  gearing  is  impossible  through  any  other 
process  than  one  in  which  the  abrasive  wheel  is  used 
for  tooth-finishing.  Further  work  is  now  being  under- 
taken on  ground  gears,  from  which  records  will  be  com- 
piled as  fast  as  possible. 

At  present  the  gear-tooth  grinding  process  can  only 
be  made  use  of  in  a  centralized  plant,  and  to  this  there 
is  on  the  part  of  some  motor  car  makers  an  aversion. 
This  aversion  is  perfectly  natural  and  reasonable,  and 
the  attitude  of  the  owners  of  the  patents  covering  the 
gear  tooth  and  splined  shaft  grinding  machines  should 


be  explained.  Ten  years'  work  in  production  for  the 
trade  and  in  the  development  of  the  process  has  proved 
one  thing  which  is  not  easy  to  understand,  that  is,  that 
the  plain  spur  gear,  as  used  in  the  ordinary'  gear-box, 
will  not  run  quietly  unless  the  teeth  are  finished  with 
refinements  which  cannot  be  maintained  by  the  tooth- 
cutting  methods  commonly  in  use.  These  refinements 
are  so  extreme  that  even  with  the  process  now  employed 
in  gear  grinding,  special  experience  and  a  special  staff 
are  necessary  to  maintain  a  proper  standard  of  work- 
manship on  the  gear  teeth  and  the  splined  shaft.  Fur- 
ther research  work  is  necessaiy.  This  work  is  neces- 
sarily linked  up  with  production,  and  for  the  time  is 
naturally  the  occupation  of  a  special  staff  and  a  speci- 
ally organized  equipment.  The  principle  of  working  in 
a  centralized  plant  has  been  accepted  as  the  only  one 
by  which  success  could  be  assured  in  developing  a  new- 
mechanical  operation. 

It  is  particularly  interesting  to  note  that  the  indis- 
pensable qualifications  of  a  good  high-duty  gear  and 
a  good  ball  bearing  are  exactly  comparable.  Both  must 
be  made  with  a  high  degree  of  accuracy,  with  verj'  fine 
limits  of  error  and  of  specially  selected  and  treated 
material.  They  m.ust  be  correctly  mounted  to  give  good 
running  results.  A  large  amount  of  educational  and 
instructive  work  has  been  done  in  connection  with  ball 
bearings  before  its  economies  were  understood.  The 
same  work  must  be  done  for  the  accurate  gear  before 
the  full  possibilities  of  the  high  service  it  will  give  are 
commonly  accepted. 

(To   he  continued) 


Steinmetz  Double  Reduetion  Spur  Gear  Axle 


PRODUCTION  will  soon  begin  on  the  Steinmetz  elec- 
tric truck.  The  present  model  has  a  capacity  of 
1500  lb.  and  is  simple  in  design  and  has  an  abundance 
of  power.  The  motor  and  rear  axle  are  of  special  design. 
Other  parts  of  the  car  are  of  a  conventional  design. 

Since  he  first  became  interested  in  the  electric  vehicle, 
Steinmetz  has  attacked  the  motor  and  gear  reduction 
problems  as  those  which  were  the  most  poorly  adapted 
parts  of  the  chassis.  The  high  speed  at  which  the  elec- 
tric motor  operates  efficiently  makes  it  necessary  to 
have  a  high  gear  reduction,  which  is  objectionable  in 
this  kind  of  a  vehicle.  His  first  designs  called  for  a 
revolving  field  rotating  in  an  opposite  direction  to  the 
armature.  This  was  found  to  be  impractical  from  a 
service  standpoint,  and  the  gear  reduc- 
tion is  accomplished  in  this  latest  de- 
sign in  a  double  reduction  spur  gear 
axle  of  which  the  motor  is  a  unit  part. 

While  no  definite  price  has  as  yet 
been  set  on  the  vehicle,  it  is  said  that 
it  will  probably  be  near  $1,600  for  the 
chassis.  One  of  the  innovations  in  elec- 
tric truck  merchandising  will  be  the 
adoption  of  a  standard  battery,  so  that 
when  the  price  is  determined  it  can  be 
quoted.  Past  practice  has  been  to  have 
so  many  options  in  battery  and  equip- 
ment that  no  very  definite  price  can  be 
held  in  the  mind  of  the  purchaser  or 
prospect. 

The  truck  is  fitted  with  pneumatic 
tires,  33  X  5  in.  There  is  a  hood  in  front 
of  the  driver's  seat  resembling  very 
much  the  hood  on  a  gasoline  truck.    A 


portion  of  the  battery  is  contained  under  this  hood  and 
another  portion  is  under  the  driver's  seat.  Both  sections 
of  the  battery  are  contained  in  trays  and  can  be  rolled  out 
of  the  car  in  a  very  few  minutes  by  simply  disconnecting 
the  leads  and  loosening  the  clamp  bolts. 


A  PRACTICAL  correspondence  course  in  the  efficient 
use  of  coal,  gas  and  liquid  fuel  is  now  being  given 
by  the  Hays  School  of  Combustion.  As  we  understand 
it,  this  course  is  primarily  intended  for  those  interested 
in  steam  power  or  various  classes  of  heating  plants,  in 
which  the  fuel  is  frequently  burned  in  a  most  inefficient 
manner. 


Detail   view  of   Steinmetz   rear  axle    and    motor   unit,   showing   double   reduction   drive 
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Correlation  Between  Metallurgical  and 

Service  Tests 


Prominent  British  metallurgist  discusses  the  need  for  greater  co-operation 
between  those  of  his  profession  and  automotive  engineers  with  a  view  to 
developing  tests  the  result  of  which  can  be  used  with  greater  certainty  of 
sucfcess  in  selecting  the  most  suitable  metals  for  various  purposes. 

By  Dr.  Walter  Rosenhain 


THE  recent  and  present  advocacy  of  the  employment 
of  various  aluminum  alloys  in  automobile  con- 
struction has  raised  anew  a  fundamental  question 
which  must  always  enter  into  consideration  when  a  new 
and  comparatively  unknown  material  is  suggested  as  a 
substitute  for  an  old  well-known  and  well-tried  one. 
The  question  is,  how  does  the  proposed  new  material 
compare  with  the  old  in  regard  to  those  qualities  which 
"count"  for  the  particular  purpose  for  which  it  is  to  be 
used?  And  it  is  the  answer  to  this  question  which  must 
decide,  in  the  first  place,  whether  the  new  material 
is  to  be  used  at  all  and,  if  so,  in  what  quantities  it  is 
to  be  used — i.e.  the  dimensions  of  the  parts  to  be  made 
of  it.  Yet,  frequently  as  such  a  question  must  have 
arisen  in  the  past,  there  is  none  more  difficult  to 
answer,  and  the  diflficulty  is  by  no  means  confined  to 
the  metallurgist  who  has  explored  the  properties  of 
new  alloys. 

After  all,  the  answering  of  our  question  must  depend 
in  the  first  instance  upon  a  knowledge  of  what  are  the 
physical  properties  of  the  material  which  really  do 
"count"  for  a  given  purpose,  and  that  is  a  question 
which  the  engineer  or  designer  is  rarely  able  to  answer 
in  really  precise  terms.  On  the  other  hand,  the  metal- 
lurgist in  investigating  a  new  material  is  confronted 
with  equally  serious  diflficulties  of  his  own;  methods 
of  testing  which  appear  reliable  and  exhaustive  with  one 
type  of  material  prove  far  from  satisfactory  when  ap- 
plied to  another,  and  sometimes  the  only  way  to  bring 
out  the  real  value  of  a  new  material  is  to  devise  some 
entirely  new  form  of  test.  When  this  is  done,  the  dif- 
ficulty arises  of  how  the  results  of  such  a  test  are  to  be 
interpreted.  It  is  obvious,  therefore,  that  in  this,  as  in 
so  many  matters,  what  is  required  is;  the  closest  possible 
co-operation  between  metallurgist  and  engineer. 

Present  Test  Methods  Inadequate 

Looking  at  the  whole  matter  broadly,  it  appears  that 
this  very  diflSculty  of  estimating  the  relative  values  of 
widely  different  materials  for  a  given  purpose  of  con- 
struction in  reality  constitutes  the  severest  indictment 
of  the  efficiency  of  our  current  methods  of  testing  ma- 
terials. If  those  tests  were  really  sufficent  to  tell  the 
engineer  precisely  how  a  material  would  behave  in 
service,  then  such  difficulties  Avould  not  arise.  In 
practice  it  must,  unfortunately,  be  admitted  that  even 
exhaustive  tests  of  the  types  now  in  vogue  do  not  fur- 
nish all  the  desired  information  and  the  engineer  must 
still,  to  a  considerable  extent,  rely  upon  the  test  of 
actual  service. 

If  the  nature  of  mechanical  tests  is  considered,  it  is 


not  really  surprising  to  find  that  they  do  not,  and  in 
their  present  form,  cannot,  furnish  all  the  information 
needed.  There  is,  first  of  all,  the  vital  question  of  the 
reliability  of  a  given  material  to  be  considered.  Of  this, 
the  testing  of  a  comparatively  few  samples  chosen  at 
random  can  scarcely  give  more  than  a  vague  indication. 
An  internal  defect  here  or  there  may  easily  escape  detec- 
tion or  notice  in  any  series  of  tests.  When  such  tests 
are  made  upon  material  which  has  been  experimentally 
produced  for  purposes  of  investigation,  the  occurrence 
of  occasional  defective  test-pieces  would  naturally  be 
regarded  as  an  inevitable  incident  of  experimental  work. 
But  the  vitally  important  question  arises,  when  a  new 
material  comes  to  be  taken  into  practical  use,  whether  it 
can  be  consistently  manufactured  with  reasonable  free- 
dom from  such  defects. 

From  the  metallurgical  point  of  view  it  is  probably 
true  to  say  that  materials  produced  in  the  wrought  con- 
dition— i.e.  as  rolled  sheets  or  bars  or  as  forgings,  free- 
dom from  internal  defects  can  be  assured  by  proper 
manufacturing  precautions,  mainly  because  defects  gen- 
erally make  themselves  felt  during  the  manufacturing 
operations  themselves.  With  castings,  the  problem  is 
much  more  difficult.  Some  alloys  present  very  great  dif- 
ficulties where  the  production  of  sound  castings, 
particularly  of  difficult  shapes,  is  desired.  Where  the 
skill  of  the  founder  is  aided  by  rational  design  which 
does  not  demand  castings  of  unfavorable  form,  these 
difficulties  can  generally  be  overcome. 

Reliability  Determined  by  Service  Tests 

It  is,  however,  very  difficult  to  see  how  any  test  other 
than  the  costly  one  of  service  experience  can  be  devised 
which  can  furnish  the  engineer  with  data  on  this  point 
of  reliability.  It  follows  that,  from  this  point  of  view 
alone,  the  use  of  new  materials  must  involve  a  certain 
speculative  element.  It  is  the  intelligence  and  enter- 
prise displayed  in  taking  these  risks  that  mark  the 
progressive  engineer;  had  they  not  been  taken  in  the 
past,  the  present  development  of  engineering  practice 
could  never  have  been  attained.  The  step  involved  in 
passing  to  an  entirely  different  type  of  materials,  such 
as  an  aluminum  alloy  as  compared  with  steel,  is  of 
course,  very  considerable.  But  it  is  quite  probable  that 
the  progress  of  the  metallurgy  of  the  light  metals  and 
alloys  will  shortly  confront  the  engineer  with  new  types 
of  material  even  more  startlingly  different  in  their 
properties  than  are  the  aluminum  alloys  already  avail- 
able. 

This  consideration  adds  urgency  to  the  other  aspects 
of  our  question,  which  may  be  summed  up  in  the  single 
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query:  "What  do  our  mechanical  tests  really  mean?" 
We  are  told  that  a  new  material  which  is  offered  for 
constructional  purposes  gives  certain  tests.  If  it  has 
been  exhaustively  studied  by  the  available  methods,  we 
shall  be  furnished  with  data  on  tension  tests,  shear,  com- 
pression, single  and  multiple-blow  impact,  fatigue,  hard- 
ness and  similar  matters.  When  a  metallurgist  investi- 
gating a  new  alloy  has  obtained  these  data,  he  has  done 
— from  that  point  of  view — very  nearly  all  that  can  be 
done  with  existing  methods. 

Engineering  practice,  which  relies  upon  a  few  tests 
selected  from  this  list  for  the  routine  acceptance  test- 
ing of  its  materials,  confirms  this  conclusion.  Yet,  with 
all  these  data,  can  the  engineer  be  really  sure  how  the 
material  will  behave  when  used  for  a  given  purpose? 
The  answer  is,  in  the  majority  of  cases,  "no."  If  the 
tests  are  good  all  round,  one  will  naturally  feel  some 
degree  of  confidence  in  the  material  and  its  tentative 
application  will  be  encouraged,  but  a  quantitative  com- 
parison with  an  old  material  of  known  service  capacity 
is  still  not  possible.  Two  widely  different  materials 
giving  similar  tensile  tests  and  impact-test  figures  may 
yet   behave  very   differently   if 

exposed    to    shock    or    vibra-      ■ 

tion.  In  most  cases,  too,  the 
test  data  of  a  new  material 
will  not  appear  entirely  "good 
all  round" — there  is  frequent- 
ly a  price  to  be  paid  for  an 
advantage  gained  in  one  direc- 
tion by  a  lower  test-figure  in 
another.  Can  any  one  say  at 
the  present  time  what  the  true 
"exchange  value"  of  these 
figures  is,  even  for  a  single 
well-known  type  of  material? 

The  controversy  which  is 
not  yet  at  an  end  in  regard  to 
the  relative  importance  of 
high  elastic  limit  and  high 
notch-bar  impact  figure  in 
alloy  steels  shows  very  clearly 


HAT  physical  properties  of  the  vari- 


ous metals  used   in   automotive  con 


w 

struction  render  them  most  suitable  for  the 
service  to  which  they  are  put?  This  perti- 
nent question  and  others  of  a  closely  related 
character  are  not  easily  answered,  largely 
because  tests  now  in  common  use  do  not  fully 
simulate  service  conditions.  On  the  other 
hand,  actual  service  tests  are  expensive  and 
seldom  lead  to  conclusions  applicable  in 
other  cases.  The  author  here  discusses  the 
problem  from  various  angles,  but  admits  that 
its  solution  is  far  in  the  future,  though  steps 
in  the  right  direction  are  being  taken  through 
research  work  and  co-operation  between  the 
engineer  and  the  metallurgist. 


failures  of  parts  arising  from  causes  other  than  specific 
defects  or  wrong  treatment  of  the  steel. 

We  may  sum  up  the  matter  in  regard  to  steel  by  say- 
ing that  through  enormously  extensive  testing  and  the 
gradual  accumulation  of  knowledge  and  impressions  in 
regard  to  the  service  behavior  of  the  material,  we  know 
something  of  the  correlation  of  mechanical  tests  to 
servi».e  behavior  in  the  case  of  steel,  but  even  this  knowl- 
edge is  by  no  means  complete. 

The  extensive  use  of  alloy  steels  of  various  kinds  has 
served  to  open  up  this  question  very  acutely,  and  par- 
ticularly in  regard  to  the  construction  of  light  ma- 
chinery such  as  the  internal  combustion  engine  intended 
for  use  on  automobiles  or  airplanes.  Here  it  became  a 
question — particularly  in  regard  to  aeronautical  engines 
— of  utilizing  materials  to  the  fullest  possible  extent  and 
the  cost  of  more  extensive  testing  and  fuller  investiga- 
tion could  well  be  borne.  It  very  soon  became  evident, 
however,  that  the  somewhat  vague  correlation  between 
mechanical  tests  and  service  behavior  which  forms  the 
basis  for  the  existing  use  of  ordinary  steel,  could  not  be 
extended  without  careful  consideration  and  investiga- 
tion to  alloy  steels  of,   appar- 

ently,    much    higher    strength. 

An  alloy  steel  showing  more 
than  twice  the  tensile  strength 
of  a  given  carbon  steel,  cculd 
not  be  exposed  to  anything  like 
twice  the  working  stresses.  The 
rapid  rise  in  importance  of 
fatigue  and  shock  tests  has 
been  due  very  largely  to  this 
factor,  which  led  to  the  real- 
ization that  it  had  now  become 
necessary  to  know  a  great 
deal  more  about  our  various 
materials. 

A  whole  series  of  empirical 
mechanical  tests  has  conse- 
quently been  developed  and 
the  results  furnish  the  metal- 


lurgist  and  the  engineer  with 

that  exact  knowledge  on  such      a    mass    of    data    which    they 

a    point    has     not    yet    been  find   it  diflficult,   if   not   impos- 

achieved — and  this,  be  it  noted,  is  a  joint  and  equal  re-     sible,  to  interpret  in  any  really  exact  manner.     WTien,  as 


\ 


sponsibility  as  between  the  engineer  and  the  metallurgist. 
It  is  futile  for  either  to  suggest  that  it  is  the  business  of 
the  other  to  settle  these  matters. 

One  reason  why  our  knowledge  of  the  fundamentals  in 
these  matters  has  not  progressed  as  far  as  could  be  de- 
sired is  that  the  attention  of  engineers  and  metallurg- 
ists in  regard  to  mechanical  testing  has  to  a  very  great 
extent  been  concentrated  hitherto  upon  one  material  or 
group  of  materials  which  possess  a  fairly  definite  cor- 
relation of  physical  properties.  Ordinary  steels,  which 
for  so  long  a  time  constituted  the  main  materials  of  the 
great  mass  of  engineering  construction,  have  been  very 
extensively  studied  and  long  experience  has  set  up  a 
certain  amount  of  knowledge  as  to  the  relation  of  service 
behavior  to  mechanical  test  results.  It  must  be  ad- 
mitted, however,  that  a  good  deal  of  this  correlation  is 
rather  of  the  nature  of  tradition  than  real  definite  knowl- 
edge. Otherwise,  how  comes  it  that  there  is,  at  this  time, 
a  definite  divergence  of  opinion  upon  so  simple  a  ques- 
tion as  the  proportion  of  sulphur  and  phosphorus  which 
can  be  safely  admitted  in  certain  types  of  steel?  Ameri- 
can and  British  practice  differ  widely  in  this  matter, 
and  neither  is  based  upon  any  really  definite  data.  The 
same  remarks  apply  in  other  directions,  and  the  in- 
suflJiciency  of  our  knowledge  of  this  matter  is  reflected 
in  widely  differing  specifications  and  in  the  occasional 


at  the  present  time  or  in  the  near  future,  we  have  to  ex- 
tend our  vision  to  include  light  alloys  of  aluminum  or  of 
still  less-known  metals,  the  step  is  a  much  larger  one.  The 
correlation  between  test  and  service  in  the  case  ">f  or- 
dinary steels  is  adequate  for  working  purposes;  in  pass- 
ing to  alloy  steels  we  find  it  far  less  complete  and  our  uso 
of  those  materials  remains  correspondingly  tentative  until 
experience  has  gradually  furnished  us  with  adequate 
knowledge  or  tradition.  In  passing  to  light  alloys  we  have 
to  take  a  still  longer  step  and  need  not  be  surprised  to 
find  ourselves  in  territory  which  is  more  difllicult  to  ex- 
plore. Metallurgist  and  engineer  must  therefore  move 
forward  together,  with  some  degree  of  caution  and  using 
such  knowledge  as  they  both  possess  by  way  of  guide. 

Out  of  the  very  real  diflliculty  which  exists  in  interpret- 
ing the  results  of  current  mechanical  tests,  two  schools 
of  thought  have  arisen.  The  followers  of  one  seek  to 
overcome  the  difficulty  by  trying  to  devise  tests  which 
shall  imitate  service  conditions  as  closely  as  possible  in 
the  hope  that  the  imitation  may  be  made  close  enough  to 
furnish  data  which  can  be  translated  with  approximate 
accuracy  direct  from  the  testing  machine  to  service  con- 
ditions. If  this  aim  could  really  be  achieved,  the  method 
might  well  serve  as  a  temporary  bridge  to  cover  the  ex- 
isting gap  in  our  real  knowledge.  It  is,  of  course,  at 
best  little  more  than  a  method  of  trial  and  error.     Its 
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advocates  say,  in  effect,  that  they  do  not  care  in  the  least 
why  or  how  a  given  part  stands  up  to  its  work,  so  long 
as  they  can  be  sure  that  it  really  will  stand  up. 

For  immediate  practical  purposes  such  an  assurance 
would  no  doubt  be  extremely  valuable,  but — it  leads 
no  further.  Every  modification  of  design  or  use  which 
alters  the  conditions  must  then  demand  a  new  "imita- 
tion" test.  We  see  this  type  of  experimenting  carried 
to  a  very  high  pitch  in  the  use  of  the  model  tank  for  ship- 
design  and  of  the  wind-channel  for  the  testing  of  air- 
planes and  airship  models.  There,  however,  the  laws  of 
similarity  allow  of  a  scientific  interpretation  of  the  re- 
sults and  not  only  tests  of  immediate  empirical  impor- 
tance, but  systematic  data  leading  to  the  formulation 
of  fundamental  principles  can  be  obtained.  Unfortu- 
nately, the  difficulty  of  the  "model"  or  "imitation"  type 
of  experiment  are  enormously  greater  in  the  case  of 
materials  and  parts  of  construction. 

The  real  difficulty  lies  in  the  time  factor.  Any 
"model"  or  "imitation"  test  must,  if  it  is  to  be  of  real 
service  for  practical  purposes,  furnish  its  results  in  a 
few  hours  or  at  most  a  few  days.  Yet  actual  service 
conditions,  which  it  is  desired  to  imitate  are  such  that 
failure  does  not  occur,  at  all  events  until  after  the  lapse 
of  many  thousands  of  hours,  or — ideally — not  at  all.  It 
follows,  therefore,  that  any  such  "imitation"  test  must 
also  be  one  in  which  the  destructive  forces  are  accentu- 
ated in  order  to  bring  about  failure  in  reasonable  time. 
This  accentuation  of  the  forces,  however,  completely 
destroys  the  value  of  the  test,  because  it  does  not  in  the 
least  follow  that  a  given  part  which  fails  somewhat 
rapidly  under  intense  forces  in  a  test  will  therefore  be 
less  serviceable  under  the  lower  stresses  of  actual 
service.  The  apparent  order  of  merit  of  a  whole  series 
of  materials  may  be  entirely  reversed  by  merely  altering 
the  conditions  of  test  in  such  a  way  that  in  one  case 
failure  occurs  in  a  few  minutes  while  in  the  other  many 
hours  are  occupied.  Therefore,  although  it  is  not  sug- 
gested that  tests  of  the  "imitation"  type  are  not  at  times 
useful  as  giving  indications  of  behavior  under  complex 
conditions,  yet  they  cannot  be  regarded  as  furnishing 
a  satisfactory  bridge  over  the  gap  between  the  testing 
machine  and  service  behavior.  The  closeness  of  the 
imitation  is  not,  and  in  the  nature  of  things  can  scarcely 
be,  sufficiently  good  to  furnish  reliable  data. 

The  recognition  of  this  conclusion  forms  the  basis  for 
the  views  of  the  other  school  of  thought,  which  considers 
that  progress  along  two  closely  related  lines  is  required 
in  order  to  bring  about  the  desired  advance  in  our  knowl- 
edge of  materials  and  their  behavior  in  test  and  in 
service. 

In    the   first   place    there    is    needed    advance    on    the 


purely  engineering  side  toward  a  closer  analysis  of  the 
actual  forces  operative  in  the  various  structures  and 
parts  employed.  This  analysis  is,  of  course,  only  pos- 
sible with  a  concomitant  advance  in  our  knowledge  of 
the  exact  behavior  of  our  materials  under  moderate  and 
medium  stresses,  lying  not  only  well  within  but  upon 
the  border  line  of  the  elastic  limit  of  proportionality. 

On  the  other  hand,  advance  in  testing  methods  is 
equally  required,  and  this  should  take  the  form  of  their 
simplification  with  a  view  to  the  determination  of  in- 
dividual physical  constants  of  the  material  rather  than 
— as  is  done  in  many  current  tests — determining  the 
behavior  under  some  complex  system  of  stresses.  This 
is,  of  course,  a  counsel  of  perfection,  since  the  advance 
required  in  both  directions  is  very  great.  None  the  less, 
research  activities  are  now  so  keenly  active  that  rapid 
advance  might  be  anticipated  were  the  real  value  of 
such  work  realized.  At  the  present  time,  a  large  amount 
of  time  and  energy  are,  from  this  point  of  view,  wasted 
upon  the  carrying  out  of  complex  systems  of  testing 
which  do  not  really  advance  our  fundamental  knowledge 
of  materials  to  any  appreciable  extent. 

In  view  of  the  long  distance  to  be  covered  before  the 
desired  end  can  be  obtained  by  the  fundamental  methods 
just  outlined,  it  may  well  be  asked  how  the  immediate 
difficulties  are  to  be  attacked?  It  is  obvious  that  neither 
metallurgist  nor  engineer  can  await  these  developments, 
and  immediate  practical  policy  must  be  determined.  This 
must  be  left,  to  a  great  extent,  to  the  judgment  and  ex- 
perience of  the  individual.  That  "vague  correlation" 
which  has  been  referred  to  in  connection  with  steel,  has 
— after  all — done  excellent  practical  service.  Although 
it  is  not  to  be  regarded  as  ultimately  satisfactory,  and 
though  its  present  limitations  are  sometimes  very  evi- 
dent, yet  it  serves  for  most  purposes — the  gap  being 
covered  by  large  "factors  of  safety"  applied  consciously 
or  unconsciously  in  practice.  And  until  the  deeper 
fundamental  knowledge  becomes  available,  this  same 
method  must  remain  the  only  one  which  can  be  applied 
to  new  materials.  Their  use  can,  at  first,  be  only  ex- 
perimental and  tentative.  Engineer  and  metallurgist 
must  work  together,  exchanging  all  the  information  at 
their  disposal.  The  application  of  new  materials  is 
necessarily  an  experimental  matter;  the  experimental 
work  must  be  regarded  as  beginning  in  the  laboratory  or 
the  works  of  the  metallurgist,  but  it  must  look  to  its  com- 
pletion at  the  hands  of  the  engineer.  It  is  not  until  the 
engineer  has  determined  whether  the  material  can  be 
used  for  certain  purposes  and  how  it  is  best  used,  that 
the  joint  achievement  of  metallurgist  and  engineer  in 
the  development  of  a  new  material  can  be  regarded  as 
crowned  with  success. 


Steel  Bushings  for  Bolts  Passing  Through  Wood 

To  overcome  the  difficulty  of  bolts  passing  through 
wood  turning  in  the  wood  a  steel  bushing  may  be 
used,  with  a  squared  hole  where  the  bolt  head  or  the 
squared  part  below  the  head  comes.  Such  bushings  are 
being  marketed  under  the  name  Harbuck  bushings  and 
are  made  in  sizes  suitable  for  from  i;-  to  2-in.  bolts. 
They  may  be  used  in  connection  with  carriage  bolts, 
countersunk  head  carriage  bolts,  deck  bolts  and  machine 
bolts  or  cap  screws.  The  action  of  the  bushing  on  all 
types  of  bolts  is  the  same.  A  flush  surface  is  obtained 
with  all  but  the  common  carriage  bolt  construction.    The 

use  of  these  bushings  is  said  to  be  particularly  advan-  bolt  out  and  replace  it  frequently.  Where  the  bolts  and 
tageous  where  the  part  or  mechanism  is  subjected  to  bushings  are  subject  to  corrosion,  non-corrosive  metals 
shock  or  vibration  or  where  it  is  necessary  to  take  the     are  used. 


Harbuck  bushing  on   carriage  bolt 
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Results    of   the   Nebraska   Tractor   Tests,  1921,  Conducted  by  the  University  of 
Nebraska — Department  of  Agricultural  Engineering — Lincoln,  Nebraska 


TRACTOR 

MOTOR 

BELT  TESTS 

RATED  LOAD  TWO  HOURS 

MAXIMUM  LOAD  ONE  HOUR 

Var.  L.  1  Hr. 

Name 

is 

2 

a 

Fuel 

1. 

is 

Tempera- 
ture 

2^ 

Fuel 

i-J 

Tempera- 
ture 

R.  P.  M. 

■a 

a 

2 

il 

Oft 

2  c 

*o 

P-l    u. 

-3 

'1 

<• 

■i 

< 

3 

X 

1 

70 

17-30 
12-25 
8-16 
12-25 
15-30 
12-25 
35-55 
18-30 
\ 

30-60 
—20 
16-30 
12-22 
14-27 
22-38 

6,400 
7,500 
4.900 
3.000 
6,090 
4,900 
17,500 
7,400 

4,250 

22,180 
4.110 
7.210 
6,090 
4,550 
6.640 

4 
2 
2 
4 
4 
4 
4 
4 

4 

4 
2 
2 
2 
4 
4 

4Mx7 
6Hx7 
5^x6 
4    x5}4 
4^x6 

6Hx8H 
4Kx6K2 

3Hx4K2 
8    xlO 
5}ix6M 
8    x8 
7    x8 
4>^x5M 
4^x6}^ 

775 

700 

750 

1.265 

1,000 

1,200 

650 

800 

1,400 

525 
800 
500 
500 
1.100 
930 

Own 

Own 

Own 

Weidely. . . 
Midwest... 
Midwest... 

Own 

Own 

LeRoi.... 

Own 

Own 

Own 

Own 

Midwest.. . 
Own 

30.07 
25.20 
16.66 
25.27 
30.34 
25.21 
56.09 
30.40 

80.35 
20.12 
30.25 
22.41 
27.28 
38.62 

775 

704 

758 

1.253 

1.010 

1.214 

656 

810 

For 

534 

808 
505 
507 
1,102 
942 

K... 
G... 
G... 
K... 
G... 
G... 
G... 
G... 

Hig 

K... 
K... 
K... 
K... 
G... 
G... 

3.46 
3.12 
2.15 
3.65 
3.29 
2.96 
6.97 
4.55 

hway 

11.98 
2.27 
3.65 
2.83 
2.81 
3.94 

8.70 
8.08 
7.76 
6.95 
9.23 
8.53 
8.05 
6.68 

Gradi 

5.04 
8.86 
8.28 
7.92 
9.71 
9.81 

1.00 
8.00 
5.50 
0.00 
0.08 
0.42 
5.00 
1.50 

ng   0 

7.63 
1.00 
2.35 
2.00 
0.26 
1.16 

75 
70 
76 
72 
82 
75 
90 
77 

nly 

100 
87 
95 
81 
98 
87 

208 
210 
210 
195 
181 
164 
209 
201 

200 
190 
185 
191 
180 
169 

31.95 
25.08 
16.76 
27.94 
39.79 
37.38 
56.33 
30.43 

66.13 
23.01 
31.80 
23.35 
33.18 
43.73 

782 

703 

753 

1,264 

1,014 

1,219 

■  655 

806 

532 
811 
503 
503 
1,105 
937 

K... 
G... 
G.  . 
K... 
G... 
G... 
G... 
G... 

K... 
K... 
K... 
K... 
G... 
G... 

3.91 
3.46 
2.29 
3.46 
5.00 
5.17 
6.90 
4.31 

No 

16.18 
2.56 
4.24 
3.18 
3.86 
4.72 

8.18 
7.25 
7.33 
8.08 
7.95 
7.23 
8.16 
7.06 

Belt 

4.09 
9.00 
7.50 
7.34 
8.60 
9.27 

3.96 
8.00 
4.00 
0.64 
0.18 
0  52 
7.00 
2.50 

Pulle 

6.00 
1.29 
2.68 
2.12 
0.34 
0.97 

80 

79 
71 
70 
81 
64 
94 
86 

y 

107 
84 
87 
90 
85 
77 

210 
210 
205 
206 
183 
158 
209 
203 

200 
183 
172 
191 
181 
173 

801 

893 

815 

•1,280 

1.090 

1.2«9 

974 

1,227 

600 
858 
605 
555 
1,238 
1,080 

ne 

71 

Avery              

695 

7? 

740 

1"^ 

Wetmore 

1,24« 

74 
75 

Huber  "Super  4" 

1.006 
1,213 

76 

Beat  "60" 

650 

77 

Best  "30" 

796 

78 
79 

Shawnee   (p°t''roI 
Russell  "Giant" 
Hart-Parr 

529 
808 

80' 

Eagle 

49« 

81 
82 
83. 

Eagle .^.. 

AllTs-Chalmers,  12-20... 
Allis-Chaimers,  18-30... 

501 

1,074 

937 

•E- 
o 
6 


> 

70 
71 
72 
73 
74 
75 
76 
77 
'A' 

78 

79 

80 ; 

81 

82 

83 


TRACTOR 


Name 


Minneapolis 

Avery 

Avery 

Wetmore 

Huber"Super4''..., 

Lauson 

Best  "60" 

Best  "30" 

Shawnee    j^^^/^", 

Russell  "Giant" 

Hart-Parr 

Eagle 

Eagle 

AllM-Chalmers.  12-20 
Allis-Cbalmers,  18  30 


17-30 
12-25 
8-16 
12-25 
15-30 
12-25 
35-55 
18-30 


30-60 
—20 
16-30 
12-22 
14-27 
22-38 


^ 


6,400 
7,500 
4,900 
3,000 
6.090 
4.900 
17.500 
7.400 

4,250 

22.180 
4,110 
7,210 
6.090 
4.650 
6,640 


DRAWBAR  TESTS 


0^ 

X 


16.88 
13.77 
8.23 
13.28 
17.27 
12.81 
35.31 
19.75 

5.85 

30.60 
11.23 
17.15 
12.81 
15.13 
23.72 


RATED  LOAD  TEN  HOURS 


3,065 
2,441 
1,366 
1,477 
2,264 
1,699 
6.093 
2,637 

1,293 

5,656 
1,406 
2,116 
1,553 
1,771 
2,780 


W 


2.06 
2.12 
2.26 
3.37 
2.86 
3.01 
2.60 
2.92 

1.70 

2.03 
3.00 
3.04 
3.09 
3.20 
3.20 


a  . 


790 

684 

783 

1,235 

1,004 

1,175 

692 

810 

1.492 

674 
760 
460 
469 
1,094 
951 


Wheel  Slip 


s 


11.90 
9.60 
12.00 
14.00 
9.10 
8.70 
1.25 
0.70 

17.80 

5.10 
7.04 
4.74 
5.10 
7.58 
10.80 


2.02 
1.50 
2.40 
6.60 
-2.70 
-2.60 


9.30 

—0.60 
—6.98 
—7.64 
—6.80 
—4.46 
0.15 


•a 

o 

C 


Low. 

Low. 

Low. . 

Inter. 

Low. 

High. 

High. 

High. 

Low. 

Low. 
High. 
High. 
High. 
High. 
High. 


3 
■^ 


Angle 

U-Cleats.. 

Spuds 

Angle 

Cone 

Spade .,. . . 
Crawler. . 
Crawler. . 

Angle . . . . 

Angle 

Spade 

Spade  . . . 

Spade 

Spade.... 
Spade — 


W 


Fuel 


oX 

03    01 
O&H 


3.46 
3.87 
1.92 
2.88 
3.14 
2.75 
6.66 
3.77 

2.21 

11.94 
2.07 
3.12 
3.10 
2.60 
4.00 


3  o 

X  « 
.O 

x£ 


4.87 
3.66 
4.28 
4.61 
5.49 
4.64 
6.24 
6.24 

2.65 

2.56 
5.42 
5.49 
4.13 
5.32 
5.92 


0.50 
5.00 
3.55 
0.04 
0.14 
0.22 
0.16 
2.55 

0.03 

6.45 
0.56 
1.10 
1.90 
0.23 
0.27 


Temperature 


64 
83 
71 
62 
76 
71 
86 
82 

80 

79 
87 
87 
S3 
91 
79 


179 
210 
209 
176 
173 
162 
187 
202 

202 

166 
190 
194 
180 
168 
167 


MAXIMUM 


3 

(2 


3,921 
2.500 
1.690 
2,260 
3,646 
2.985 
7.500 
2,446 

1,648 

8.800 
1,690 
2.200 
1.665 
2.560 
3,076 


X 
2 


1.88 
2.02 
2.22 


3.11 

1.71 

1.85 
2.97 
3.00 
2.92 
3.14 
3  10 


Mis- 
eellaneoua 


o 
B 

6 
2 

J 


35 
35 

42 
32 
32 
32 
45 
47 

32 

40 
30 
38 
47 
41 
41 


"3 
C 


8H 
8H 
10»< 
5 

4« 

3 

23^ 
19 

3H 
22K 

4K 


•Hand   controlled. 


Test  No.  70.  Minneapolis  17-30.  Own  governor,  "Dixie"  "H:  T  46' ' 
magneto,  Kingston  "E"  carbureter.  Fan  belt  adjusted.  Clutch  and 
valve  rods  adjusted  once. 

Test  No.  71.  Avery  12-25.  Own  governor,  K-W  "T  K"  magneto, 
Kingston  "E"  dual  carbureter.  Ground  one  exhaust  valve.  Replaced 
original  plugs  by  long  skirted  plugs.  Pistons  were  turned  down  0.005 
in.  Compression  low  on  rear  cylinder.  Clianged  from  kerosene  to 
gasoline  tractor. 

Test  No.  72.  Avery  8-16.  Own  governor,  K-W  "T  K"  magneto, 
Kingston  "E"  dual  carbureter.  Pistons  turned  down  0.006  in. 
Ground  all  valves.  Ground  exhaust  valve  front  cylinder.  Relieved 
.all  Diston  rings.  Charged  to  gasoline  tractor.  Kerosene  gasiflers 
replaced  by  gasoline  adapierfc. 

Test  No.  7S.  "Wetmore  12-25.  "Weidely  governor,  Splitdorf  Aero 
magneto,  Schebler  "AT"  carbureter.    No  adjustments  or  repairs. 

Test  No.  74.  Huber  Super  Four.  Taco  governor,  Kingston  "L.  D  4" 
magneto,  Kingston  "L,"  carbureter.  Cleaned  carbureter.  Replaced 
magneto;  old  one  had  poor  contact  points.     Changed  all  plugs. 

Test  No.  75.  Lauson  12-2.").  Taco  governor,  Dixie  "46  C"  magneto. 
Kingston  "L"  carbureter.  Replaced  all  spark  plugs.  Tightened 
clutch.    Broke  clutch  shoe. 

Test  No.  76.  Best  "60."  ?>5-55.  Own  governor.  Bosch  "Z  R  415" 
■magneto.  Ensign  "G"  carbureter.  "Valves  were  ground.  Air  cleaner 
removed.     Changed  carbureter  horn  from  2  in.  to  3  in. 

Test  No.  77.  Best  "30."  18-30.  Own  governor,  Berllng  "E  Q  41" 
magneto.  Ensign  "G"  carbureter.  Magneto  timing  advanced  5  deg. 
Inlet  in  carbureter  drilled  to  standard  size,  original  opening  too  small. 
All  valves  were  ground.  Steering  clutches  adjusted.  Steering  arm 
l)roke. 


Test  No.  78.  Russell  Giant  30-60.  Pickering  governor.  Bosch 
"D  U  4"  magneto.  Kingston  "E"  dual  carbureter.  Fan  belt  re- 
placed. Tightened  fan  belt.  Belt  lagging  came  off  pulley.  Radiator 
replaced  by  larger  one.  All  valves  were  ground.  Clutch  adjusted. 
"Valve  spring  broke  and  was  repaired. 

Test  No.  79.  Hart  Parr  20.  Own  governor.  K-"W  "T  K"  magneio. 
Stromberg  "M"  carbureter.  Fuel  line  cleaned.  Breaker  points  on 
magneto  readjusted. 

Teat  No.  80.  Eagle  16-30.  Own  governor.  Dixie  "462"  magneto. 
Schebler  "A"  carbureter.  Adjusted  clutch.  Cap  came  off  connect- 
ing rod  grease  cup.     Burned  out  right  connecting  rod  bearing. 

Test  No.  81.  E3agle  12-22.  Own  governor.  Dixie  "462"  magneto. 
Schebler  "A"  carbureter.  Magneto  timing  advanced.  Carbureter 
float  adjusted.  Pistons  replaced  by  higher  compression  type.  Cotter 
key  in  end  of  transmission  drive  shaft  sheared  off.  Connecting  rod 
grease  cups  came  loose  unless  tightened  with  pipe  wrench.  Bolt 
came  loose  on  shift  bar.  Air  intake  pipe  diameter  increased  to 
3  in.  ••< 

Test  No.  82.  Allis-Chalmers  12-20.  (14-27.)  Own  governor. 
Dixie  "46  C"  magneto.  Kingston  "L,"  carbureter.  Gasoline  feed  line 
broke  at  tank.  Carbureter  cleaned.  All  valves  ground.  Magneto 
timing  retarded.  Two  spark  plugs  replaced  and  all  plug  points 
adjusted.  C.vlinder  blocks  removed  and  top  rings  on  pistons  1  and  2 
found  sticking.     Oil  pipe  line  broke.  ^^ 

Test  No.  83.  Allis-Chalmers  18-30  (22-38).  Own  governor.  E<se- 
mann  "G  4"  magneto.  Kingston  "L."  carbureter.  Carbureter  float 
adjusted.  Clutch  fork  replaced.  Carbureter  replaced.  Air  washer 
redesigned  and  air  space  increased.  "Water  tank  connected  to  air 
washer. 

Test  A.  Shawnee  power  patrol.  Road  grader.  LeRoi  governor. 
Berling  "E  41"  magneto.     Schebler  "AX  66"  carbureter. 
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The  Future  of  Commercial  Aviation 

Views  of  two  authorities  which  were  expressed  at  the  recent  British  Air 
Conference.  In  this  article  one  gives  an  outUne  of  what  must  be  done  if 
commercial  aviation  is  to  progress,  while  the  other  shows  a  comprehensive 
survey  of  civil  aviation  in  the  different  countries. 


'  t  T  F  civil  aviation  is  to  have  any  future  there  is  only 
I    one  way  and  that  is  to  carry  more  passengers  and 

'*'  yet  more  passengers.  Given  even  a  moderate  per- 
centage of  traveling  public,  civil  aviation  could  be  made 
to  pay  its  own  way  within  five  or  six  years."  This  is  the 
immediate  future  of  civil  aviation  as  expressed  by  Lieut.- 
Col.  W.  A.  Bristow  in  his  address  before  the  British  Air 
Conference,  Feb.  7,  1922. 

Col.  Bristow  goes  on:  "On  a  basis  of  a  week  of  seven 
days  the  minimum  number  of  passengers  necessary  for  the 
profitable  operation  of  any  one  company  engaged  in  aerial 
transport  is  not  fewer  than  500,  and  these  must  be  carried 
in  the  most  efficient  machines  operated  by  an  exceedingly 
skilled  and  highly  organized  personnel.  There  are  many 
who  will  consider  this  figure  excessive,  but  probably  few 
will  dispute  the  statement  that  the  present  number  of  pas- 
sengers must  be  increased  several  times  over  before  the 
business  of  aerial  transport  can  be  carried  on  at  a  profit 
without  the  assistance  of  subsidies." 

Col.  Bristow  has  in  mind,  of  course,  aerial  transport 
between  London  and  Paris,  where  three  French  and  two 
British  aerial  transport  companies  operate,  but  all  with 
subsidy  assistance,  which  alone  has  made  a  continuation 
of  the  service  possible.  Drawing  attention  to  the  impossi- 
bility of  any  aerial  transport,  carrying  few  passengers, 
and  attempting  to  operate  without  a  subsidy.  Col.  Bristow 
adds:  "What  other  transport  company  could  afford  to 
keep  a  staff  of  such  proportions  for  fewer  than  fifty  pas- 
sengers per  week,  taken  as  an  average  over  the  entire 
year?  In  some  aerial  transport  lines  the  persons  em- 
ployed on  the  working  of  the  fleet  number  more  than  the 
passengers  carried.  No  other  form  of  transport  could  live 
long  under  such  conditions,  however  efficient  the  vehicles 
or  methods." 

Col.  Bristow  is  firmly  convinced  that  the  lack  of  passen- 
gers in  sufficient  numbers  to  make  aerial  transport  a 
financial  success,  is  due  to  a  fear  of  accident  by  the  travel- 
ing public,  and  that  a  broad  educational  program  is  essen- 
tial before  subsidies  can  be  discontinued.  Here  are  his 
views : 

"By  what  means  are  we  to  attract  the  far  greater  num- 
ber of  passengers  necessary?  At  present  no  real  con- 
certed effort  is  being  made  by  the  operating  companies  to 
attract  the  public.  Much  of  the  advertising  and  propa- 
ganda of  the  operating  companies  is  aimed  at  securing  as 
big  a  share  as  possible  of  the  numbers  already  traveling 
by  air,  but  little  if  any  to  encourage  the  general  use  of 
the  air  way.  Before  we  could  answer  the  question  as  to 
how  to  increase  the  number  is  to  be  don*^,  it  will  be  neces- 
sary to  try  to  form  some  idea  as  to  the  th  'in  reasons  that 
keep  the  public  back. 

"It  is  considered  that  the  chief  reason  lies  almost  wholly 
in  the  fact  that  insufficient  attention  has  been  concen- 
trated upon  the  problem  of  making  flying  really  safe,  and 
secondly  we  have  not  made  it  look  and  feel  as  if  it  is.  I 
am  now  not  speaking  of  any  one  company,  or  of  even  any 
one  country,  but  as  a  result  of  a  close  examination  of  the 


commercial  air  fleets  of  the  world,  and  after  talking  with 
hundreds  of  passengers  and  timid  inquirers  after  knowl- 
edge, I  am  forced  to  the  conclusion  that  the  question  of 
safety  is  the  most  important,  and  the  one  most  urgently 
calling  for  treatment,  if  even  a  moderate  proportion  of  the 
traveling  public  is  to  be  converted. 

"We  are  rather  apt  to  think  that  the  public  know  little 
of  the  factors  determining  safety  in  flight,  and  that  to 
them  all  airplanes  are  very  much  alike.  Experience  has 
shown  this  idea  to  be  completely  erroneous.  The  author 
has  heard  many  conversations  that  show  the  contrary  to 
be  the  case,  and  on  more  than  one  occasion  has  witnessed 
passengers  refusing  to  travel  in  a  machine  which  they  did 
not  consider  safe  or  sufficiently  comfortable. 

"The  experience  of  last  year  has  revealed  several  points 
that  require  serious  attention,  even  although  the  number 
of  fatalities  and  injuries  are  low,  and  in  the  case  of  the 
British  the  cross-channel  service  was  actually  nil.  As, 
however,  all  companies  have  to  suffer  if  anything  impairs 
the  confidence  of  the  public,  it  is  necessary  to  survey  the 
European  services  generally,  and  the  operations  of  some 
have  undoubtedly  given  cause  for  considerable  misgivings. 
Probably  the  most  serious  cause  of  accidents  has  been  lack 
of  skill  and  judgment  on  the  part  of  the  pilots,  although 
it  is  necessary  to  except  the  British  pilots  from  this  gen- 
eralization. 

"On  the  Continent  and  in  America,  however,  there  is 
considerable  room  for  improvement,  not  only  in  the  flying 
methods  but  in  the  qualification  deemed  necessary  by  the 
operating  companies  for  pilots  that  are  to  be  entrusted 
with  passengers  to  be  taken  on  long  and  difficult  routes. 
It  seems  almost  impossible,  but  it  is  a  fact,  that  pilots  are 
sent  off  with  passengers  on  long  routes  over  which  they 
have  never  flown  before  to  land  on  airdromes  they  have 
never  seen.  It  is  considered  by  many  that  the  question 
of  training  of  suitable  pilots  is  one  calling  for  the  most 
serious  attention  by  all  those  concerned  with  the  control 
and  operation  of  commercial  aerial  transport." 

Commercial  aviation  as  carried  on  up  to  the  present 
can  scarcely  be  taken  as  a  criterion  of  what  the  future  of 
it  will  be,  and  Col.  Bristow  considers  "it  a  probably  fair 
statement  that  commercial  aviation  has  up  to  the  present 
been  little  more  than  a  full  scale  experiment  with  appara- 
tus largely  A  a  makeshift  and  temporary  character." 

He  goes  on:  "In  spite  of  these  limitations  the  results 
have  been  of  an  extremely  interesting  and  valuable  char- 
acter, and  the  greatest  credit  is  due  to  those  who  have  in 
face  of  serious  difficulties  carried  ever-increasing  loads 
with  factors  of  regularity  and  safety  of  a  high  order." 

In  the  first  place,  he  continues,  "We  have  to  recognize 
that  at  present  it  is  not  possible  to  carry  on  the  business 
without  a  subsidy  in  some  form  or  another,  and  therefore 
the  character,  allocation  and  working  of  the  subsidy  sys- 
tem, will  have  a  most  important  effect  on  development. 
.  .  .  The  liOndon-Paris  route  has  been  one  of  the  best 
in  Europe  to  experiment  with  and  operate  on  a  subsidy 
basis.     It  possesses  inherent  advantages  not  to  be  found 
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elsewhere.  It  is  about  the  right  length  for  severity  of 
test,  the  wide  strip  of  water  necessitates  a  high  standard 
of  reliability,  and  the  rapidly  fluctuating  weather  condi- 
tions along  the  whole  route  compel  the  rapid  development 
of  the  two  great  guardian  services  of  aviation,  namely, 
meteorology  and  wireless  telegraphy  and  telephony.  In 
addition,  the  two  termini,  London  and  Paris,  and  the  gen- 
eral operations  on  the  route  are  controlled  by  different 
countries  with  different  ideas  and  methods,  and  no  doubt 
much  of  the  progress  that  has  been  made  is  due  to  the 
mutually  instructive  effect  by  such  an  arrangement.  Re- 
garded as  an  experimental  laboratory  for  the  instruction 
of  designers,  constructors  and  operators,  an  international 
route  is  almost  bound  to  be  of  greater  value  than  any 
purely  national  one. 

The  London-Paris  Route 

"From  a  commercial  standpoint,  the  London-Paris  route 
has  great  advantages.  The  actual  journey  by  land  and 
water,  with  its  changes,  delays  and  vexatious  examinations, 
is  rendered  far  more  troublesome  than  its  mere  length 
would  indicate,  and  very  few  people  who  have  experienced 
the  convenience  and  speed  that  can  be  obtained  on  this 
route,  in  any  reasonably  suitable  airplane,  will  feel  in- 
clined to  revert  to  the  old  means  of  travel.  The  number 
of  passengers  is  enormous,  and  in  addition  to  the  subjects 
of  the  two  countries  there  are  scores  of  travelers  and 
visitors  from  every  country  in  the  world  who  yearly  pass 
between  the  two  capitals. 

"There  are  hundreds  of  routes  that  could  be  opened  up 
to  air  traffic  to  advantage  but  it  is  considered  that  success 
in  these  will  best  be  assured  by  first  hammering  out  the 
many  technical  and  commercial  difficulties  on  our  own  door- 
step, and  the  Paris-London  route  is  especially  suitable  for 
this  purpose." 

Col.  Bristow  is  firmly  convinced  that  commercial  avia- 
tion will  have  a  greater  influence  on  military  air  craft  than 
the  latter  will  on  commercial  development.  He  believes 
that  progress  in  flying  generally  and  especially  in  connec- 
tion with  the  design  of  machines  and  engines,  depends 
largely  upon  actual  flying  experience,  and  already  most  of 
the  flying  all  over  the  world  is  done  by  commercial  aircraft. 
Progress  in  designing  military  aircraft  is,  therefore,  to 
an  important  extent,  directly  dependent  upon  the  rate  of 
evolution  of  commercial  aircraft.  Further,  and  this  is  of 
vital  importance,  it  is  considered  that  progress  can  only  be 
continuous  if  the  ranks  of  aeronautical  engineers  are  con- 
stantly replenished  with  new  blood. 

Commercial  Aviation  Aid  to  Military 

On  this  Col.  Bristow  says:  "It  is  hardly  possible  that 
the  profession  of  aeronautical  engineering  can  be  built  up 
on  the  requirements  of  military  aircraft  alone,  so  that  it 
may  well  be  that  the  future  superiority  of  British  naval 
and  military  air  fleets  will  depend  mainly  upon  the  growth 
of  commercial  aviation,  although  the  actual  differences  be- 
tween civil  and  military  aircraft  may  be  as  great  as  that 
between  a  Hood  superdreadnaught  and  a  Mauretania." 

Col.  Bristow  does  not  believe  that  the  new  designs  of 
the  aircraft  engineer  for  commercial  aviation  will  be  able 
to  so  increase  the  earning  capacity  of  the  machines  that 
present  losses  in  operation  can  be  turned  into  profits.  He 
says : 

"The  first  item  that  has  to  be  recognized  is  the  impossi- 
bility of  at  present  making  anything  but  a  financial  loss 
from  the  operation  of  commercial  aircraft,  although  on 
paper  it  can  be  shown  with  comparative  ease  that  the  con- 
veyance of  passengers  and  goods  by  air  can  be  attended 
with  the  happiest  financial  results  even  without  the  assist- 
ance of  a  subsidy.  It  is  so  tempting  to  work  out  the  cost 
of  gasoline  and  oil  for  four  trips,  London  to  Paris,  per 


machine  per  day,  deducted  from  gross  receipts,  calculated 
upon  the  assumption  that  machines  are  always  full,  and 
out  of  the  handsome  balance  provide  for  maintenance  and 
depreciation,  and  a  dividend  of  200  per  cent  per  annum. 
In  practice  it  works  out  differently.  With  the  aid  of  the 
present  subsidy  schemes  in  Europe,  some  air  transport 
companies  may  be  showing  a  profit,  but  in  analyzing  the 
real  position,  it  is  necessary  to  omit  the  subsidy  items  from 
the  accounts.  It  is  clearly  impo.ssible  to  wipe  out  all  aerial 
transport  losses  by  improvements  in  thermal  and  aero- 
dynamic efficiencies.  ,  .  .  Improvements  in  equipment, 
organization  and  methods  of  operation  are  all  most  valua- 
ble, and  must  on  no  account  be  neglected,  but  the  sum  of 
them  all  will  not  be  sufl^cient  to  turn  the  scale." 

Col.  Bristow  believes  that  a  very  severe  form  of  testing 
planes  is  necessary  to  show  their  stability  before  the  public 
will  lose  its  present  sense  of  fear  in  aerial  transport.  He 
suggests  that  before  a  commercial  airplane  could  receive  a 
certificate  of  air  worthiness  it  would  have  to  make  ten 
forced  landings  on  a  given  route,  immediately  upon  receiv- 
ing wireless  instruction  from  the  ground,  and  that  moment 
selected  entirely  by  the  wireless  operator.  Few  might 
care  to  accompany  the  machine  on  such  a  test,  but  the 
majority  of  pilots  in  the  course  of  a  year  will  probably 
have  to  make  forced  landings  under  difficult  conditions. 
He  further  believes  that .  airdromes  must  be  much  more 
thoroughly  equipped  than  at  present,  and  declares,  "there 
is  not  a  single  public  airdrome  properly  equipped  with  ap- 
paratus by  which  loaded  airplanes  can  be  weighed,  or  the 
position  of  their  center  of  gravity  determined,  and  it  is 
nothing  short  of  remarkable  that  more  accidents  do  not 
occur,  as  a  result  of  ignorance  as  to  these  two  vital 
factors." 

Practical  Suggestions 

Col.  Bristow  has  many  other  suggestions  of  a  practical 
character  that  should  be  carried  out  before  civil  aviation 
will  be  as  attractive  to  the  public  as  it  must  be  in  order  to 
insure  patronage  to  make  it  a  success.  Here  are  some  of 
the  suggestions: 

On  each  aerial  route  there  should  be  a  wireless  operator 
who  acts  solely  as  a  watcher  and  guide  to  the  machines  in 
the  air.  He  should  not  be  engaged  in  transmitting  othex" 
messages,  but  engaged  solely  in  serving  the  machines  in 
transit. 

At  present  on  the  London-Paris  route  the  weather  re- 
ports are  often  many  hours  late  and  unsatisfactory,  with 
the  result  that  on  many  occasions  passengers  have  been, 
landed  in  all  sorts  of  out-of-the-way  places. 

Silencers  should  be  fitted  as  their  absence  prevents  the 
operator  making  full  use  of  the  wireless  telephone,  the 
engine  noise  adversely  affects  the  safety  of  the  machine  in 
that  it  prevents  the  pilot  hearing  any  unusual  noises  in 
his  engine,  and  most  passengers  complain  of  deafness  after 
a  flight,  and  also  of  not  being  able  to  talk,  except  witK 
greatest  difficulty  while  on  the  loute. 

Aerial  cabins  are  either  too  hot  or  too  cold,  and  no- 
serious  endeavor  has  been  made  for  ventilation.  Travel- 
ing from  London  to  Paris  recently  the  temperature  in  the 
cabin  was  32  deg.  Fahr.  for  over  two  hours  in  addition  to 
which  there  was  a  draft  of  about  500  ft.  per  minute.  Fre- 
quently no  passengers  have  food  between  breakfast  and 
4  o'clock  in  the  afternoon  when  they  make  this  trip. 

The  permissable  30  lb.  of  baggage  carried  free  has  been 
a  great  source  of  trouble.  This  is  only  a  relatively  small 
proportion  of  the  baggage  that  passengers  carry.  In 
many  cases  it  is  impossible  to  take  excess  baggage  on  the 
plane,  and  when  done  it  is  a  very  expensive  luxuiy.  Bag- 
gage divided  this  way  has  given  no  end  of  trouble,  and 
many  times  aerial  passengers  spend  three  or  more  days  in 
the  hotel  waiting  for  their  baggage  to  arrive.     There  is. 
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'F  civil  aviation  is  to  have  any  future 
there  is  only  one  way  and  that  is  to 
carry  more  passengers  and  yet  more  pas- 
sengers. Given  even  a  moderate  percentage 
of  traveling  public,  civil  aviation  could  be 
made  to  pay  its  own  way  within  five  or  six 
years." 


sometimes  plenty  of  room  in  the  fuselage  for  baggage,  but 
the  doorway  is  too  small  to  permit  of  using  the  space. 

Life  assurance  companies  should  be  persuaded  to  allow 
ordinary  flying  under  the  terms  of  the  standard  life  and 
accident  policies.  It  is  not  likely  that  people  who  have 
paid  premiums  for  years  are  going  to  travel  by  a  route 
on  which  their  policies  are  rendered  null  and  void  in  the 
event  of  their  death.  It  is  a  very  bad  advertisement  for 
•civil  aviation  that  almost  every  life  and  accident  policy  in 
the  country  places  a  complete  ban  on  flying.  It  will  be  a 
red-letter  day  in  the  history  of  commercial  aviation  when 
this  restriction  is  removed. 

CoL  Bristow  would  have  flying  a  part  of  the  curriculum 
in  every  school  in  the  country  in  order  that  the  rising 
generation  may  be  taught  to  regard  air  travel  not  as  a 
romantic  novelty,  but  as  one  of  the  sober  facts  of  life.  He 
would  have  the  history  of  flying,  the  development  of  com- 
mercial aerial  transport,  and  the  engineering  and  scientific 
aspects  of  flight  taught.  He  would  use  the  movie  as  a 
factor  in  aerial  education.  Lastly  he  suggests  an  educa- 
tional propaganda  among  industries. 

Col.  Bristow  recommends  a  very  big  reduction  in  rates 
for  aerial  travel.  The  old  price  for  a  ticket  from  London 
to  Paris  was  ten  pounds  sterling,  and  when  this  was  re- 
duced to  eight  the  number  of  passengers  increased  very 
considerably.  He  believes  the  single  fare  will  have  to  be 
reduced  to  four  pounds  sterling  before  the  necessary  in- 
(crease  in  passenger  traffic  can  be  obtained. 

A  revised  policy  for  research  and  experiment  in  con- 
nection with  the  problems  associated  with  the  develop- 
ment of  civil  aviation  is  needed.  There  is  immediate  need 
for  machines  of  the  latest  types  and  a  large  number  of 
engines. 

Most  important  is  an  establishment  for  the  adequate 
training  of  commercial  pilots,  which  training  must  be 
much  more  comprehensive  than  that  needed  for  pilots  dur- 
ing the  war. 

Information  of  a  valuable  nature  on  the  present  and 
future  state  of  commercial  aviation  was  given  at  the  Air 
Conference  by  Lord  Gorell,  Under-Secretary  of  State  for 
Air. 

The  relationship  between  militar.  •  and  naval  aviation, 
which  may  be  designated  service  aviation  for  convenience, 
and  civil  aviation,  was  well  established  when  he  expressed 
the  thought  that  service  and  civil  aviation  complement  each 
other,  and  that  the  closest  parallel  is  that  of  the  relation- 
ship between  the  Mercantile  Marine  and  the  navy.  The 
navy  maintains  peace  and  order  on  the  seas;  the  mercan- 
tile marine  transports  passengers,  goods  and  mail,  and  in 
case  of  need  assists  the  activity  of  the  navv.  The  parallel 
may  be  regarded  as  holding  good  in  another  respect:  The 
development  of  the  mercantile  marine  was  bj  direct  govern- 
ment action,  and  it  did  not  depend  on  subsidies  for  its  ex- 
pansion, but  rather  on  fundamentally  sound  commercial 
principles.  Such,  Lord  Gorell  believes,  is  the  true  view 
of  civil  aviation. 

The  one  great  essential  for  civil  aviation  is  that  of  con- 
stant scientific  research;  in  fact,  research  is  the  essential 
length  between  service  and  civil  flying. 


In  commercial  aviation  the  incorporation  of  the  airship 
must  not  be  overlooked.  In  this  field  the  best  hope  of  suc- 
cessful development  lies  in  private  enterprise  conducting 
the  service  for  profit,  just  as  the  mercantile  marine  has 
been  developed  on  a  business  basis.  Aerial  transport  has 
been  hindered  a  little  by  what  may  be  termed  the  exclusive 
enthusiasm  of  advocates  of  airplanes  and  airships  respec- 
tively. It  is  a  mistake  to  concentrate  regard  wholly  upon 
one  or  the  other ;  the  functions  of  both,  though  rather  dif- 
ferent, are  concerned  with  transport  through  the  air,  and 
the  capabilities  of  each  should  supplement  those  of  the 
other.  The  airship  can  be  employed  most  economically 
over  long  distances,  and  the  airplane  most  economically 
over  distances  which,  though  of  considerable  length,  are 
yet  much  shorter.  Lord  Gorell  reminded  the  Air  Confer- 
ence that  a  recent  airship  report  stated  that  if  airship 
service  were  maintained  for  a  minimum  period  of  inaug- 
uration of  one  year  the  establishment  of  the  route  from 
England  to  Egypt  could  be  definitely  begun  and  tentative 
flights  made  beyond  Egypt  in  the  direction  of  India  and 
South  Africa  at  an  estimated  cost  of  £540,000.  If  the 
service  were  to  be  maintained  for  a  two-year  period  a 
regular  monthly  service  to  Egypt  could  be  established,  the 
definite  extension  to  India  begun,  and  demonstration  flights 
carried  out  toward  South  Africa  at  an  estimated  cost  of 
£1,339,000.  ...  If  it  were  decided  to  establish  an 
Imperial  Service  on  a  definite  basis,  the  construction  of 
new  airships,  and  of  fully  equipped  permanent  basis  in 
South  Africa  and  Australia  would  be  necessitated.  It  is 
considered  that  this  establishment  could  not  be  completed 
under  five  years  and  that  estimated  cost  would  be  £8,- 
000,000. 

Lord  Gorell  gave  a  comprehensive  survey  of  civil  avia- 
tion in  different  countries. 

Germany  is  fostering  airship  development  by  the  means 
left  at  her  disposal  by  the  Peace  Treaty.  Her  scientists 
are  probing  the  constructional  problems  connected  with 
large  airships,  and  every  effort  is  being  made  by  financial 
and  other  assistance  to  maintain  her  technical  staffs  and 
air  bases  in  existence.  German  commercial  interests  are 
negotiating  with  foreign  countries  with  a  view  to  the 
development  of  airships  and  airship  services  abroad.  Plans 
are  being  discussed  for  an  airplane  service  between  Spain 
and  Argentina. 

France  has  decided  to  provide  six  airship  stations,  two 
in  France  and  four  in  North  Africa. 

Italy  is  discussing  plans  for  maintaining  an  airship 
service  between  Rome  and  Tripoli,  Africa,  first  for  mails 
and  later  for  passengers. 

In  Italy  aircraft  is  leased  temporarily  to  private  avia- 
tion companies  for  training  purposes,  and  the  budget  for 
1922  included  grants  to  Swiss  companies  to  assist  them  in 
purchasing  modern  airplanes.  Aerial  transport  lines  re- 
ceive further  subsidies  based  on  the  number  of  pilots  they 
keep  in  training.  An  airdrome  is  to  be  established  at 
Constance  for  international  traffic  with  Germany. 

Aviation  in  Holland 

The  1922  budget  of  Holland  includes  1,315,000  florins 
for  civil  aviation,  of  which  370,000  florins  were  set  aside 
for  subsidies  for  air  transport  companies.  During  the 
summer  of  1921,  289  flights  were  carried  out  between 
Amsterdam  and  London,  278  between  Rotterdam  and  Ham- 
burg and  433  between  Amsterdam  and  Paris.  There  were 
1511  passengers,  30,856  kg.  of  various  articles,  and  1395 
kg.  of  mails  carried. 

In  Czecho-Slovakia  the  vote  for  civil  aviation  in  1922  was 
9,080,000  kroner  as  compared  with  6,850,000  kroner  for 
1921.  One  company  wiU  receive  a  subsidy  of  6000  kroner 
in  connection  with  the  Paris-Prague  air  service. 

The  total  civil  aviation  vote  in  France  for  1921  was 
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184,500,000  francs,  or  55,000,000  francs  more  than  in  1920. 
Of  this,  33,000,000  francs  were  allocated  for  subsidies  and 
25,500,000  francs  for  two  rigid  airships,  airship  bases  and 
supplementary  equipment.  For  1922  the  aerial  budget  is 
152,000,000  francs,  of  which  46,000,000  is  for  subsidies. 

In  Canada  the  $700,000  voted  for  1921-1922  has  been 
used  for  the  survey  of  air  routes,  regulation  of  flying, 
acquisition  and  maintenance  of  civil  air  stations  and  work 
has  been  carried  out  for  forest  patroling,  fisheries  pro- 
tection, surveying,  anti-smuggling  operations,  etc.  The  Air 
Board  lends  airships  and  airplanes  to  commercial  com- 
panies free  of  charge  under  certain  conditions.  Between 
April  and  July,  1921,  there  were  made  518  flights  on  civil 
government  aircrafts,  73,000  miles  being  covered.  No 
direct  subsidies  for  commercial  air  services  have  been 
given. 

Australia  allocated  £54,000  to  be  spread  over  three 
routes:  Geraldton  to  Derby  (Western  Australia),  1195 
miles — subsidy  £25,500;  Sidney  to  Adelaide,  795  miles — 
subsidy  £17,500,  and  Sidney  to  Brisbane,  590  miles — sub- 
sidy £11,500.  The  saving  in  time  to  passengers  traveling 
from  Sidney  to  Brisbane  and  Adelaide  is  18  and  14  hours 
respectively. 

During  part  of  the  summer  of  1921  an  air  transport 
service  was  maintained  between  Stockholm,  Sweden,  Reval 
and  Riga.  In  all,  31  trips  were  made  in  each  direction, 
and  17  passengers,  575  pounds  of  merchandise,  and  1480 
lb.  of  mail  carried.  The  average  time  from  Stockholm  to 
Reval  was  2%  hours  as  compared  with  24  hours  by  boat. 

Belgium  in  1921  voted  10,000,000  francs  for  civil  avia- 
tion, of  which  1,600,000  francs  were  for  subsidies.  The 
subsidies  were  equivalent  to  a  200  per  cent  addition  to  the 
receipts  from  passenger  fares.  There  was  a  big  increase 
in  aerial  traffic  between  Belgium  and  England  during  the 
summer  of  1921,  as  compared  with  1920.  In  the  5  months. 
May  to  August,  inclusive,  in  1920,  only  49  passengers  were 
carried  in  Belgian  machines  between  Belgium  and  Eng- 
land, 38  journeys  being  made.  During  the  same  5  months 
in  1921  there  were  597  passengers  carried  and  339  journeys 
made. 

Civil  Aviation  in  France 

There  has  been  a  very  great  development  in  civil  avia- 
tion in  France  in  the  last  few  years  due  to  its  subsidies. 

In  1919  there  were  only  3  companies  operating  on  3 
routes,  but  in  1921  regular  and  frequent  services,  worked 
by  7  different  companies,  were  in  operation  from  Paris  to 
London  (3  services  each  way  daily)  ;  Amsterdam  via  Brus- 
sels (once  each  way  daily  in  addition  to  direct  services 
3  times  a  week  to  Amsterdam),  Warsaw  via  Strassburg 
and  Prague  (once  daily),  and  from  Toulouse  to  Casablanca 
(four  services  each  way  weekly),  Bordeaux  to  Toulouse 
and  to  Montpelier  (once  daily),  from  Montpelier  to  Nice 
(twice  a  week  each  way),  from  Bayonne  to  Santander 
(daily),  and  there  was  also  a  service  from  Paris  to  Le 
Havre  to  connect  with  transatlantic  steamships,  operated 
by  the  Compagnie  des  Messageries  Aeriennes,  which  is 
also  responsible  for  the  greater  part  of  the  journeys  be- 
tween Paris  and  London.  The  services  between  Paris, 
Prague  and  Warsaw  are  carried  out  by  the  Cie  Franco- 
Roumaine  de  Navigation  Aerienne,  which  is  subsidized  by 
the  Czecho-Slovak  Government  as  well  as  by  the  French, 
and  also  receives  important  privileges  from  the  Roumanian 
and  Polish  governments.  In  a  period  of  about  12  months 
ending  last  September  the  company's  machines  covered 
156,520  miles  and  carried  500  passengers,  80  tons  of  goods 
and  300  mail  bags.  An  extension  of  the  service  in  the 
spring  from  Prague  to  Constantinople  is  proposed. 
^  Arrangements  have  been  made  by  the  Government  for 
civil  pilots  liable  to  mobilization  to  have  opportunity  for 
one  hour's  flying  a  month  free  of  charge  at  any  one  of 
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"T  is  probably  a  fair  statement  that 
commercial  aviation  has  up  to  the 
present  time  been  little  more  than  a  full 
scale  experiment  with  apparatus  largely  of 
a  makeshift  and  temporary  character.  In 
spite  of  these  limitations  the  results  have 
been  extremely  interesting  and  valuable." 


five  training  centers  for  reserve  pilots,  which  are  organized 

under  the  control  of  the  Service  de  la  Navigation  Aerienne. 

The  following  statistics  illustrate  the  total  work  carried 

out  by  French  civil  aircraft  from  Jan.  1  to  Sept.  30,  1921 : 

Number  of  flights 5,115 

Number  of  machine-hours  flown 14,100 

Average  duration  of  each  flight 2  hr.  45  min. 

Approximate  machine  mileage 1,145,500 

Number  of  passengers  carried ...;.....  .8,761 

Weight  of  goods  carried,  in  tons .V 126 

The  French  air  traffic  betw^een  Paris  and  London  showed 
a  considerable  increase  last  year.  Between  April  and  Sep>- 
tember  the  number  of  departures  and  arrivals  of  French 
machines  to  and  from  the  Continent  amounted  to  1058, 
compared  with  408  for  the  corresponding  period  in  1920, 
while  the  number  of  passengers  carried  in  French  machines 
was  3449,  as  against  312. 

The  development  of  aviation  in  French  colonies  must 
also  be  noticed.  A  mail  service  is  operated  in  Syria  three 
times  a  week,  which  covers  the  75  miles  between  Aleppo 
and  Alexandretta  in  1  hour,  whereas  the  only  alternative 
means  of  transport — a  combination  of  rail  and  steamer — 
occupies  between  8  to  10  days, 

A  proposal  is  also  on  foot  for  linking  up  Paris,  Mar- 
seilles and  Algiers  by  an  airship  service,  and  to  establish 
airplane  services  between  Algiers  and  Biskra  and  between 
Algiers  and  Casablanca.  For  subsidizing  these  routes 
1,000,000  francs  was  included  in  the  Algerian  budget 
for  1922. 

In  the  United  Kingdom  the  greatest  activity  in  civil 
aviation  was  during  the  summer  months.  During  August, 
1921,  155  flights  in  British  machines  to  the  Continent  car- 
ried 920  passengers.  During  the  summer  months — April- 
September  inclusive,  two  daily  services  were  operated  be- 
tween London  and  Paris,  when  4006  passengers  were  car- 
ried. The  British  machines  carried  500  more  passengers 
than  the  French  machines,  but  the  French  carrijd  the 
greatest  proportion  of  merchandise,  53  tons  as  compared 
with  11  tons  in  British  machines.  The  British  service 
showed  a  high  efficiency  as  93  per  cent  of  the  flights  made 
during  April-September  were  completed  within  4  hours, 
as  compared  with  82  per  cent  being  completed  within  4 
hours  in  1920. 

Accident  Statistics 

The  number  of  accidents  has  been  encouragingly  small; 
for  each  flying  accident  during  the  29  months  from  May, 
1919,  to  September,  1921,  the  average  number  of  machine- 
miles  flown  was  33,000;  of  the  142,241  passengers  carried, 
12  were  killed  and  17  injured.  The  rate  for  the  six  months 
ended  Sept,  30,  1921,  was  less,  and  only  one  passenger  was 
killed  and  one  injured  during  that  period. 

During  the  12  months  ending  Sept,  30,  1921,  imports  into 
the  United  Kingdom  were  carried  by  air  to  the  value  of 
£512,060  and  the  value  of  exports  (including  re-exports) 
was  £278,131;  the  bulk  of  the  goods  were  carried  between 
this  country  and  France,  but  the  major  portion  of  them  on 
other  than  British  machines. 
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Automotive  Market  in  Argentina 

Keen  competition  requires  study  of  local  problems.  Ser\dce  vitally  im- 
portant. The  writer,  engaged  in  selling  in  the  Argentine,  gives  his  opinion 
about  choosing  representatives  and  offers  suggestions  to  American  manu- 
facturers as  to  method  of  procedure  necessary  for  sales  success. 


THAT  the  American  manufacturer  of  motor  cars, 
trucks,  accessories  or  tires  may  fully  understand 
the  market  of  Argentina,  he  must  realize  at  the 
outset  that  Buenos  Aires  is  the  most  difficult  and  in- 
tensely cultivated  market  for  any  kind  of  product, 
whether  automotive,  dry  goods  or  perfume.  As  the 
South  American  seems  to  believe  that  New  York  is  the 
center  of  the  United  States,  so  the  citizens  of  other 
countries  believe  that  in  South  America  all  things  com- 
mercial center  around  Buenos  Aii'es.  Hence  the  manu- 
facturer selling  goods  in  South  America  concentrates 
on  this  city. 

This  concentration  of  effort  brings  the  merchants  of 
Europe  and  the  United  States  into  keen  competition. 
Unheard  of  sacrifices  as  to  terms  and  prices  are  some- 
times made,  and  the  Argentine  is  a  close  buyer,  very 
experienced  in  dealing  with  merchants  of  other  countries. 

There  is  very  little  manufacturing  done  in  Argentina. 
In  some  cases,  however,  local  factories  have  attempted 
to  imitate  American  products,  such  as  lamps  and  small 
parts.  The  few  repair  shops  that  do  exist  are  equipped, 
in  many  instances,  with  American  machinery.  There 
is  one  large  manufacturer  of  storage  batteries  located 
at  Buenos  Aires,  known  as  the  Fabrica  Nacional  de 
Acumuladores,  the  product  called  "Nacional,"  of  good 
quality  and  giving  satisfactory  service.  This  firm  pur- 
chases many  of  its  parts  in  the  United  States. 

To  sell  motor  cars  in  Argentina,  one  should  know 
something  of  its  geographical  situation.  It  is  a  vast 
country  with  many  good  roads  and  several  very  large 
cities  in  the  interior.  There  are  three  principal  ports 
of  entrance,  Buenos  Aires,  the  largest;  Rosario,  situ- 
ated on  the  Parana  River,  capable  of  accommodating 
vessels  of  18,000  tons  and  over,  and  where  the  banks 
of  the  river  are  so  situated  that  ships  unload  on  the 
land  without  the  aid  of  wharves;  and  further  south 
lies  the  port  of  Bahia  Blanca. 

Many  hundreds  of  miles  southward,  in  Patagonia, 
other  ports  are  found,  giving  er  ranee  to  the  sheep  rais- 
ing country  and  the  great  oil  fields  of  Rivadavia.  At 
the  foot  of  South  America  lies  the  important  port  of 
Punta  Arenas,  which  is  open  about  six  months  out  of 
the  year.  This  port  handles  the  sheep  raising  country, 
where  motor  trucks  are  greatly  needed  for  the  transpor- 
tation of  wool,  as  there  are  no  rivers  large  enough  for 
that  purpose  in  that  section  of  the  country. 

There  are  two  important  factors  ti  be  considered  in 
conjunction  with  selling  cars  in  the  Argentine.  They 
are: 

(1)  To  send  out  the  right  sort  of  man  for  the 
work, 

(2)  To  select  the  proper  kind  of  representation 
without  putting  too  much  stress  on  credit 
reports. 

American  manufacturers  are  prone  to  forget  that  it 
costs   many  times   more   to  travel   and   do   business   in 


South  America  than  it  does  in  the  United  States.  To 
be  successful,  a  man  must  know  the  people  and  have 
some  knowledge  of  Spanish,  which  he  can  pick  up  quickly 
if  he  keeps  away  from  English-speaking  people  as  much 
as  possible.  The  manufacturer  will  find  it  advisable 
to  send  out  an  experienced  man,  for  he  will  secure  better 
results  and  be  able  to  get  in  touch  with  influential  people. 

Too  often  manufacturers  close  contracts  with  for- 
eigners on  the  strength  of  fine  words  and  a  large 
letter  of  credit.  This  type  of  person  may  even  have 
letters  of  introduction  from  influential  people  and 
officials  and  give  an  initial  order  for  ten  or  more 
cars. 

It  is  better  not  to  depend  wholly  on  these  favor- 
able signs,  but  before  closing  a  contract  to  spend 
$50  on  cables  to  ascertain  whether  the  prospective 
dealer  runs  a  repair  shop;  what  standing  he  has  in 
the  community;  whether  he  has  ever  refused  a  draft 
drawn  on  him  by  an  American  firm,  without  a  cause 
which  can  be  considered  honest,  or  whether  he  has 
taken  advantage  of  exchange  conditions,  as  many 
have  during  the  past  year,  and  refused  to  accept 
shipments. 

No  manufacturer  should  give  any  firm  an  agency  that 
is  not  willing  to  place  an  order  for  at  least  two  of  each 
model  of  cars.  In  instances  where  a  factory  makes  but 
two  models,  the  initial  order  should  be  for  not  less  than 
six  cars,  and  in  every  case  20  per  cent  of  the  purchase 
price  should  be  spent  for  repair  parts.  Service  must  be 
given  and  it  cannot  be  given  unless  the  dealer  is  pre- 
pared to  furnish  repair  parts. 

It  is  a  mistake  to  give  an  agency  to  any  firm  not 
equipped  with  a  "taller"  or  repair  shop.  A  firm  in 
Buenos  Aires,  for  instance,  handling  one  of  the  leading 
American  cars,  once  took  the  position  that  they  did  not 
wish  to  see  the  car  after  it  left  the  salesroom.  This 
firm  was  worth  $1,000,000,  but  it  had  no  repair  shop. 
To-day  it  is  out  of  business,  as  might  be  expected.  If 
service  is  not  given,  the  resale  is  apt  to  be  lost  to  a 
concern  that  does  give  service. 

The  vast  size  of  Argentina  has  an  important  bearing 
upon  the  type  and  number  of  agencies  a  manufacturer 
will  need  to  market  his  product  most  efficiently.  There 
are  over  81/2  million  people  in  the  country.  In  the  city 
of  Buenos  Aires  there  are  1,750,000.  There  are  five 
cities  outside  of  Buenos  Aires  with  populations  of  over  . 
60,000,  and  each  an  important  point  of  distribution;  1 
Bahia  Blanca,  a  seaport  city  of  348,000  inhabitants,  lo- 
cated on  the  south  shore;  La  Plata,  thirty  miles  from 
Buenos  Aires,  where  some  of  the  largest  packing  plants 
are  located.  Many  ships  load  freight  and  take  on  pas- 
sengers here  and  it  is  a  noted  university  city;  Rosario 
has  222,600  people  and  is  a  shipping  point  for  a  vast 
province;  Tucuman  is  the  center  of  the  sugar  industry;  ' 
Mendoza,  while  it  has  only  50,000  inhabitants,  is  the 
center  of  the  wine  country,  very  wealthy  and  at  the  foot- 
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hills  of  the  Andes  through  which  the  Transandine  road 
passes  over  the  mountains  into  Chile.  Sante  Fe  and 
Cordoba,  a  favorite  summer  resort  in  the  foothills  of 
the  Andes,  are  both  important  cities. 

An  American  motor  car  builder  making  a  contract  with 
a  Buenos  Aires  dealer  who  wishes  the  entire  Argentine 
as  territory  should  so  word  the  contract  that  the  dealer 
will  be  obliged  to  place  sub-dealers  in  the  principal 
cities,  that  if  this  part  of  the  contract  is  not  carried 
out,  the  manufacturer  will  have  the  right  to  go  after 
the  business  in  the  neglected  provinces  himself,  giving 
the  Buenos  Aires  dealer  the  commissions  due  him. 


Advertising  as  an  aid  to  Argentine  dealers  has 
been  neglected  by  American  manufacturers.  Manu- 
facturers must  learn  to  give  the  same  advertising 
aid  that  they  do  in  their  own  countr>-  in  order  to 
develop  business. 

Successful  advertising  requires  that  the  medium  used 
be  v^ritten  in  the  language  of  the  country.  The  biggest 
part  of  all  cars  entering  the  port  of  Buenos  Aires  are 
sent  inland  for  distribution,  and  advertising  matter  must 
also  go  inland  to  bear  results.  The  type  of  advertising 
used  in  the  United  States  cannot  be  applied  to  local 
conditions  in  the  Argentine. 


Federal  Income  Tax  Amortization 


THE  new  Federal  Income  Tax  Law  provides  for  a  rea- 
sonable deduction  for  the  amortization  of  buildings, 
machinery,  equipment  or  other  facilities  constructed,  in- 
stalled or  acquired  on  or  after  April  6,  1917,  for  the  pro- 
duction of  articles  contributing  to  the  prosecution  of  the 
war  against  Germany. 

A  recent  compilation  of  this  law  with  relation  to  amor- 
tization has  been  made  by  Mr.  T.  W.  Dinlocker,  assistant 
comptroller,  S.  K.  F  Industries,  Inc.,  and  the  most  im- 
portant features  of  the  law  are  well  worth  studying  now, 
as  claims  cannot  be  filed  later  than  March  15,  1922. 

Mr.  Dinlocker  states  that: 

"Under  the  law,  amortization  is  permitted  in  case  build- 
ings, machinery,  equipment  or  other  facilities  were  con- 
structed, erected,  installed  or  acquired  on  or  after  April 
6,  1917,  for  the  production  of  articles  contributing  to  the 
prosecution  of  the  war.  Reference  to  the  Revenue  Act  of 
1918  makes  it  clear  that  the  differentiation  between  those 
industries  to  which  amortization  shall  or  shall  not  apply 
is  as  between  essentials  and  nonessentials.  The  fact  that 
any  industry  was  allowed  to  operate  under  priority  is  evi- 
dence sufficient  of  its  essential  character.  It  is  not  neces- 
sary that  the  product  was  sold  to  the  Government,  nor 
even  to  Government  contractors,  to  bring  the  manufac- 
turer of  essentials  within  the  rule." 

"Under  the  regulations  amortization  is  divided  into  two 
distinct  classes,  the  first  known  as  Class  I,  dealing  en- 
tirely with  buildings,  machinery  and  equipment  which 
have  been  already  discarded  or  will  be  at  a  known  date 
previous  to  March  3,  1924.  The  second,  or  Class  II,  deals 
with  buildings,  machinery  and  equipment  which  have  and 
will  undoubtedly  continue  to  have  a  certain  value  in  use 
to  the  taxpayer  in  his  going  business." 

"Class  I  amortization  is  relatively  simple  to  determine.' 
This  covers  buildings,  machinery  and  equipment  that  have 
been  discarded  or  will  be  discarded  at  a  known  date. 
Class  II,  the  more  difficult  of  determination,  covers  prop- 
erty which  still  has  and  probably  will  continue  to  have  a 
value  in  use  in  the  going  business,  when  the  useful  value 
is  not  to  be  taken  at  less  than  the  salvage  value.  Salvage 
value  was  ruled  to  be  the  value  ruling  during  the  first 
part  of  1919,  but  this  value  is  abnormally  high;  later 
interpretation  and  application  of  the  law  and  regula- 
tions has  become  more  reasonable  and  liberal." 


TOTAL  COST 
D-1 — Expended  prior  to  April  6,  1917. 
D-2— Total  subsequent  to  April  6,  1917. 
D-3 — Depreciation   or  losses  sustained  prior  to  Jan. 


1918. 


1, 


D-4- 


-Depreciated   cost  on  which  amortization   is  based 
(D-2)   less   (D-3). 


RESIDUAL  VALUE 
E-1 — Apportioned  to  period  prior  to  April  6,  1917. 

APPORTIONED  TO  PERIOD  SUBSEQUENT  TO 
APRIL  6,  1917 
E-2 — Estimated  value  in  use  in  going  business. 
E-3 — If  property  has  been  sold,  amount  received. 

E-4 — If  property  has  been  discarded,  estimated  salvage 
value. 

Amount  to  be  amortized  (D-4)  less  (E-2),  (E-3)  or  (E-4) 


Roads  and  Dollars 

REPORTS  which  have  reached  the  President's  Confer- 
ence on  Unemployment  since  Jan.  1  indicate  that 
highway  construction  in  the  various  states  will  provide 
work  for  200,000  men  during  1922. 

Under  the  provisions  of  the  Federal  Highway  Act, 
30  states  have  informed  the  office  of  C(\.  Arthur  Woods, 
chairman  of  the  Emergency  Committee  in  Washington, 
that  plans  are  under  way  to  build  6261  miles  ->f  good 
roads. 

This  act  was  one  of  the  recommendations  of  the  con- 
ference as  an  emergency  measure  to  provide  jobs  for 
the  nation's  unemployed.  A  fund  of  $75,000,000  was  cre- 
ated, to  be  apportioned  among  the  states  taking  advan- 
tage of  the  act,  each  State  to  have  its  own  allotment  for 
road  construction  matched  by  a  similar  amount  from  the 
Federal  Government. 

Estimates  by  governors  show  that  ^40,000  will  be  the 
average  amount  per  mile  expended.  When  the  work  is 
approved  by  Federal  inspectors,  the  State  will  receive 
from  the  United  States  about  $20,000  per  mile. 


The    Federal    Highway    Act,"    said    Colonel    Woods, 

"In  support  of  all  amortization  claims,  it  is  necessary     "ought  to  result  in  a  large  extension  of  good  roads  mile- 

to  submit  a  statement  showing  the  calculation  of  araortiza-     age  throughout  the  country.    At  the  same  time  it  is  help- 


tion  in  the  following  form: 

A   — Description  of  property. 

B-1 — Date  of  acquirement  or   date  when   construction, 

erection  or  installation  was  begun. 
B-2 — Date  on  which  construction,  erection  or  installation 

was  completed  for  operation. 
0  — Reference  or  Voucher  Number. 


ing  to  solve  the  unemployment  problem  until  our  various 
industries  pass  through  the  present  crisis  and  take  up 
the  slack  that  puts  every  willing  worker  in  the  country 
back  on  the  payroll.  In  addition,  the  taxpayer  will  bene- 
fit, as  well  as  his  unemployed  neighbor,  by  the  opening 
up  of  new  districts  and  the  improvement  of  existing 
highways." 
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Relationship  of  Bus  Transportation  to 

Electric  Railways 

Need  for  a  better  understanding  as  to  the  merits  of  each  method  of  trans- 
portation is  apparent.  In  this  article  is  shown  the  attitude  of  the  electric 
railway  companies  toward  bus  transportation  as  clearly  evidenced  in  tlie 
recent  semi-annual  meeting  of  the  American  Electric  Railway  Association. 

By   Harlow   Hyde 


THE  undercurrent  if  not  the  main  theme  of  the  semi- 
annual meeting  of  the  American  Electric  Railway 
Association,  held  in  Indianapolis  recently,  was  to 
the  effect  that  co-ordination  of  all  trackless  transporta- 
tion is  necessary,  and  that  the  co-ordinating  must  be 
planned  and  carried  out  by  the  electric  railways  and  the 
interurban  lines.  The  morning  session  was  given  over 
entirely  to  this  discussion  in  papers  presented  by  C.  D. 
Emmons,  president  of  the  United  Railways  and  Electric 
Company  of  Baltimore,  Md. ;  E.  B.  Whitman,  member  of 
the  Maryland  Public  Service  Commission;  Paul  Shoup, 
president  of  the  Pacific  Electric  Company  of  San  Fran- 
cisco, and  Harry  Reid,  president  of  the  Interstate  Public 
Service  Company  (interurban)  of  Indianapolis.  Three 
of  these  papers  voiced  the  view  that  there  must  be  co- 
ordination of  street  and  highway  electric  transportation 
and  of  buses,  jitneys  and  trucks,  and  that  "urban  and 
interurban  transportation  is  a  natural  monopoly  and  that 
the  public  will  best  be  served  where  the  needs  of  a  par- 
ticular city  or  community  are  met  by  a  united  system." 

Mr.  Emmons,  who  had  made  a  study  of  London  bus 
transportation  and  of  the  transportation  phases  of  other 
British  cities,  together  with  the  tubes  and  trams,  pre- 
sented facts  as  well  as  conclusions  which  the  truck  and 
bus  manufacturer,  as  well  as  their  sales  departments  and 
Ql-ganizations,  might  study  to  advantage.  He  shows  that 
during  the  normal  hours  buses  are  very  popular  in  Lon- 
don, carrying  30  per  cent  of  the  total.  While  the  under- 
ground and  inter-suburban  railways  carry  40  per  cent, 
trams  haul  about  30  per  cent  of  the  total.  The  amount 
of  trackage  in  cities  in  the  British  Isles  is  far  below 
that  found  in  American  cities.  One  mile  of  track  to 
every  6000  people  represents  the  largest  trackage  of  any 
of  the  British  cities  cited.  He  s+'ites  that  the  trackage 
varies  from  one  mile  to  every  15o0  people  to  one  for 
every  2500. 

In  another  portion  of  his  paper  Mr.  Emmons  makes 
the  statement  that,  "There  is  probably  not  a  city  in  the 
United  States  that  would  not  have  a  different  layout  and 
distribution  if  it  were  laid  out  anew  to  fit  conditions  as 
they  now  exist,  resulting  in  much  less  mileage  to  operate 
and  the  ability  to  give  better  service  t>  the  car  rider." 
In  light  of  the  street  car  companies'  demands  that  they 
have  the  right  to  earn  "6  per  cent"  diviuends,  and  their 
constant  fight  to  abolish  jitneys  and  buses  if  they  are 
not  co-ordinated  by  the  street  car  lines,  this  is  enlighten- 
ing. Electric  railway  revenue  difficulties  enter  into 
almost  every  fight  against  buses,  and  have  been  one  of 
the  main  sources  of  restriction  in  this  growth. 

Mr.  Emmons'   paper  has  this   statement:     "In   many 
places  these  jitneys  and  even  operators  of  buses  of  a 


higher  type  of  transportation  than  that  given  by  the 
so-called  jitneys  themselves  have  been  permitted  to 
operate  in  such  a  piratical  manner  that  they  actually 
steal  from  the  established  transportation  company — 
whose  aim  is  to  give  all-round  city  service — sufficient  to 
continue  an  existence,  and  at  the  same  time  to  cause  a 
starved  condition  of  the  transportation  system."  His 
final  conclusion  is  that  "in  American  cities  a  complete, 
comprehensive  and  satisfactory  transportation  system 
at  a  minimum  cost  can  only  be  secured  by  means  of  con- 
trol of  all  city  transportation  agencies  in  the  hands  of 
one  management."  His  proposals,  if  adopted,  would 
abolish  jitneys  and  buses,  unless  the  electric  railway 
lines  could  control  and  operate  them. 

Even  more  in  favor  of  this  sort  of  control  was  Ezra  B. 
Whitman,  Public  Service  Commissioner  of  Maryland.  He 
began  with  this  statement:  "It  is  probably  not  neces- 
sary for  me  to  argue  before  you  gentlemen  that  urban 
transportation  is  a  natural  monopoly,  and  that  the  public 
will  be  served  best  where  the  transportation  needs  of  the 
particular  city  or  community  are  met  by  a  unified  sys- 
tem." That  this  is  not  the  only  attitude  of  some  electric 
systems  toward  buses  may  be  gleaned  from  a  later  state- 
ment of  fact  that  appeared  in  his  address. 

Speaking  of  the  fight  against  the  jitneys  and  the  buses 
in  Baltimore  he  said: 

The  street  railway  company,  fighting  fire  with 
fire,  or  rather  buses  with  buses,  started  a  competing 
line  on  Charles  Street,  and  when  the  independent 
line  had  been  forced  to  retire  from  the  field,  sought 
permission  to  discontinue  the  service.  This  permis- 
sion the  commission  refused  to  give,  although  ac- 
cording to  the  figures  submitted  by  the  company  the 
line  had  been  operated  at  a  loss.  It  is  evident  from 
this  that  the  bus  or  truck  maker  cannot  consistently 
count  upon  the  "co-ordination"  of  buses  and  other 
trackless  transportation  that  the  electric  companies 
urge.  In  this  case  there  was  a  deliberate  attempt  to 
blot  out  the  bus  lines. 

That  the  truck  maker  can  expect  a  similar  antagonistic 
attitude  from  the  interurbans  can  be  gathered  from  the 
paper  of  Harry  Reid  of  Indianapolis,  president  of  the 
Interstate  Public  Service  Company  (interurban).  His 
entire  paper  would  be  more  than  worth  reading  by  every 
truck  maker  and  sales  department  of  commercial  vehi- 
cles. Mr.  Reid  said:  "Probably  many  of  you  know  that 
I  am  opposed  to  these  transportation  agencies  as  com- 
petitors of  the  electric  railway  interurban,  and  that  I 
feel  they  should  be  disposed  of  by  legislation  which 
would  result  in  the  regulation  of  their  business  by  the 
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Public  Service  Commission  or  by  some  other  agencies, 
on  the  same  theory  that  two  electric  or  two  water  com- 
panies are  not  allowed  to  operate  in  competition  .  .  . 
believing  that  our  interurban  business,  to  be  successful, 
must  operate  as  a  natural  monopoly,  the  same  as  any 
other  class  of  utility  service."  As  interurban  forerunners 
Mr.  Reid  thinks  that  trucks  and  buses  may  be  of  service 
in  opening  up  new  territory  that  may  later  be  tapped  by 
4  the  interurban.  He  would  have  the  interurban  use  the 
f  truck  or  bus  extensions  as  feeders  to  see  if  there  were 
sufficient  business  in  the  territory  to  warrant  extension 
of  the  tracks.  In  the  light  of  his  paper  it  would  seem 
that  he  considers  that  the  whole  State,  or  even  larger 
territories,  form  the  basis  of  "the  natural  monopoly" 
I  of  the  interurban  lines.  He  would  have  no  truck  lines 
or  buses  as  feeders  or  extensions  unless  the  interurban 
felt  like  putting  them  in.  Meantime  the  makers  would 
await  the  pleasure  of  interurban  company  leisure. 

A  little  study  of  local  motor  transportation  history, 
regulation,  taxation  and  licensing  will  show  the  truck 


and  motor  vehicle  maker  that  here  at  least  the  electric 
companies  do  not  need  the  urging  that  was  prominent 
at  the  meeting  to  the  effect  that  all  these  electric  com- 
panies and  men  get  into  politics.  One  of  the  officers  of 
an  Indiana  interurban  company  (G.  K.  Jeffries,  general 
superintendent  of  the  Terre  Haute,  Indianapolis  and 
Eastern  Traction  Company)  has  been  for  several  years 
president  of  the  Hoosier  State  Automobile  Club.  This 
club  has  taken  a  prominent  part  in  motor  vehicle  legisla- 
tion in  ihe  State,  the  club  boasting  of  its  success  in  get- 
ting the  bills  drawn  up  by  it  through  the  legislature. 
Among  these  bills  is  one  that  places  the  truck  license 
fee  near  to  the  proposed  Uniform  Motor  Vehicle  Law 
fees,  while  the  passenger  car  is  assessed  at  about  one- 
half  of  the  rates  that  would  be  established  by  that  fair 
rate.  Another  fact  worth  the  truck  makers'  note  is  that 
Indiana  has  lagged  behind  to  an  almost  unique  degree 
in  the  making  of  hard-surface  State  roads.  The  gravel 
roads  break  down  in  the  spring  and  right  now  trucks 
have  to  be  kept  off  many  of  the  main  trunk  lines. 


Tractors  on  Southeastern  Farms 


A  STUDY  of  the  reports  of  684  tractor  owners  in  Ala- 
bama, Georgia,  North  Carolina,  South  Carolina  and 
Tennessee  which  has  just  been  completed  by  the  Division 
of  Agricultural  Engineering,  United  States  Department  of 
Agriculture.  The  reports  were  made  in  March,  1921,  and 
at  that  time  86  per  cent  of  the  number  reporting  believed 
that  their  machines  would  turn  out  to  be  profitable  invest- 
ments and  90  per  cent  stated  that  they  intended  to  use 
them  during  the  ensuing  year. 

It  must  be  remembered,  however,  that  most  of  the  owners 
of  these  tractors  were  operating  farms  considerably  larger 
than  the  average.  Of  the  684  farms,  the  average  size  was 
290  acres,  while  according  to  the  1920  census  of  agriculture 
the  average  size  of  all  farms  in  these  States  was  only  about 
75  acres.  Over  90  per  cent  of  the  farms  reporting  are 
more  than  75  acres  in  size.  There  is  no  great  difference 
between  the  crops  raised  on  the  farms  where  tractors  are 
owned  and  on  those  where  tractors  are  not  owned. 

The  2-pIow  tractor  is  evidently  the  size  best  suited  to 
the  needs  of  most  of  these  farms.  Seventy-six  per  cent  of 
the  684  machines  are  of  this  size,  and  about  66  per  cent  of 
the  men  reporting  now  believe  that  this  size  is  the  best 
for  their  conditions. 

All  of  the  men  whose  reports  were  used  in  this  study 
purchased  their  tractors  between  March,  1918,  and  Sep- 
tember, 1920.  The  average  first  cost  of  the  machines  was 
$1,050,  and  the  average  of  the  owners*  estimates  of  their 
useful  life  was  7.6  years.  On  this  basis  the  annual  depre- 
ciation charge  is  $138  per  year. 

Each  owner  was  asked  the  number  of  total  days'  work 
done  per  year  with  his  tractor,  and  the  average  of  the 
replies  was  53  days.  The  2-plow  tractors  were  used  an 
average  of  52  days  per  year  and  3-plow  tractors  56  days. 

About  80  per  cent  of  these  men  used  disk  plows  with 
their  tractors.  The  average  acres  covered  per  day  with 
the  2-  and  3-bottom  disk  and  moldboard  plows  drawn  by 
these  tractors  is  as  follows : 

2-plow  disk. ...... .4.7  acres  2-pIow  moldboard.  .5.3  acres 

3-plow  disk 6.5  acres  3-plow  moldboard .  .7.3  acres 

Over  90  per  cent  of  these  men  stated  that  the  quality  of 
the  plowing  done  with  their  tractors,  was  better  than  that 
which  they  formerly  did  with  horses  or  mules.  The  trac- 
tors drawing  disk  plows  used  on  an  average  about  3^/2 
gallons  of  fuel  per  acre  for  plowing,  and  those  drawing 
moldboard  plows  about  3  gallons  per  acre.    This  difference 


between  the  fuel  required  when  using  disk  and  moldboard 
plows  is  due  largely  to  the  fact  that  the  disk  plows  are 
narrower  than  the  moldboard  plows,  and  the  acreage  cov- 
ered per  day  is  correspondingly  less. 

The  average  cost  (including  charges  for  depreciation, 
interest,  repairs,  fuel  and  oil)  per  acre  of  using  the  2-plow 
tractors  for  plowing  in  1920  was  $2.07  when  using  gasoiine 
and  $1.73  when  using  kerosene.  For  the  3-plow  tractors 
it  was  $1.90  when  using  gasoline  and  $1.59  when  using 
kerosene.  These  costs  are  based  on  31-cent  gasoline, 
20-cent  kerosene  and  85-cent  lubricating  oil,  the  average 
prices  which  these  farmers  paid  during  1920.  The  repair 
costs  were  computed  on  the  basis  of  an  annual  repair 
charge  of  4  per  cent  of  the  first  cost  of  the  machines  and 
interest  charged  at  8  per  cent  on  the  average  investment. 

On  account  of  the  smaller  acreage  covered  per  day,  and 
the  greater  amount  of  fuel  used  per  acre,  the  cost  of 
plowing  with  the  disk  plows  was  somewhat  greater  than 
was  the  cost  when  using  moldboard  plows. 

Each  farmer  was  asked  how  many  days  of  man  labor  his 
tractor  saved  annually  and  the  average  of  the  replies  was 
66  days.  The  average  of  the  replies  of  the  owners  of 
the  2-plow  tractors  was  63  days  and  of  the  3-plow  machines 
78  days. 

Nearly  50  per  cent  of  the  men  reporting  have  increased 
the  size  of  their  farms  since  purchasing  their  tractors 
by  an  average  of  about  50  acres — from  about  210  to  260 
acres.  At  the  same  time  they  have  decreased  their  work- 
stock  from  an  average  of  6.7  head  to  5.1  head.  They  kept 
an  average  of  one  head  of  workstock  for  each  31  acres 
before  they  purchased  their  tractors,  and  were  keeping 
one  head  for  every  50  acres  at  the  time  they  reported. 

The  men  who  did  not  increase  the  size  of  their  farms 
reduced  their  workstock  from  an  average  of  8.8  head  to 
7.4  head  after  the  purchase  of  their  tractors.  Nearly  half 
of  the  men,  however,  who  were  still  farming  the  same 
acreage  had  made  no  reduction  in  their  workstock. 

A  comparison  of  the  reports  of  the  men  who  were  satis- 
fied with  their  tractors  with  those  who  were  dissatisfied 
showed  that  in  some  cases  the  failure  to  take  advantage  of 
the  opportunity  offered  by  the  tractors  to  increase  the 
acreage  and  reduce  the  workstock  was  probably  respon- 
sible for  the  dissatisfaction ;  in  other  cases  the  poor  service 
rendered  by  the  tractor  was  responsible,  and  experience 
has  shown  nearly  one-half  of  the  dissatisfied  owners  that 
their  tractors  are  not  the  proper  size  for  their  farms. 
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Front  Wheel  Driving 

Editor,  Automotive  Industries: 

I  differ  in  several  respects  with  the  "Front  Wheel  Drive" 
editorial  in  the  Sept.  15  issue  of  the  Automotive  In- 
dustries. 

It  is  true  that  there  has  been  renewed  activity  in  con- 
nection with  front  wheel  drive  automobiles  and  commer- 
cial cars,  and  it  is  well  that  this  is  so,  because  the  advan- 
tages claimed  for  this  particular  drive  in  a  -good  many 
instances  make  it  superior  to  the  rear  wheel  drive  now 
in  almost  universal  use. 

In  the  second  paragraph  of  the  editorial  the  possibility 
of  using  a  low-hung  platform  and  body  is  treated  in  such 
it  way  as  to  make  it  appear  that  this  is  the  most  impor- 
tant advantage  gained  by  employing  front  drive,  whether 
it  be  through  the  bent  rear  axle  or  by  some  other  means. 
The  uses  cited  give  but  little  idea  of  the  possibilities 
in  any  and  all  industries.  So  far  as  the  possibilities  of 
a  low-hung  body  are  concerned,  this  can  be  realized  on 
the  rear  driven  car  almost  as  well  as  on  the  front  driven 
car,  but  possibly  not  quite  to  the  extent  as  with  front 
drive. 

In  regard  to  the  disadvantage  of  a  low-hung  body  in 
that  it  brings  the  passenger  closer  to  the  dust  of  the 
road,  it  may  be  said  that  the  6  or  8  in.  that  the  body 
could  possibly  be  lowered  as  compared  with  the  body 
of  a  rear  driven  car  is  unimportant.  I  believe  that  pas- 
senger cars,  particularly,  are  low-hung  enough  in  pres- 
ent constructions  so  that  a  front  drive  automobile  could 
be  built  almost  identical  with  a  rear  driven  car  without 
interfering  with  the  style  of  bodies  used  at  the  present 
time,  hence  dust  as  well  as  road  conditions  would  remain 
the  same  for  both. 

Also,  in  order  that  the  body  may  be  low-hung,  it  is 
not  at  all  necessary  to  crank  the  rear  axle,  as  the  body 
accommodations  are  very  similar  to  those  of  the  rear 
driven  car,  though  possibly  4  in.  or  6  in.  at  the  most 
can  be  gained  by  lowering  the  body  without  greatly  inter- 
fering with  the  seating  arrangements.  Neither  will  the 
front  seat  suffer;  its  capacity  and  comfort  are  just  as 
great  as  in  the  present-day  automobile.  The  rear  seat 
can  be  made  much  more  comfortable.  Both  seats  can 
be  made  deeper  and  provided  with  softer  cushions,  as 
is  the  case  with  present-day  cars. 

It  is  also  plain  that  the  location  of  the  driving  axle 
under  the  front  end  greatly  favors  the  spring  suspension. 
There  will  be  less  jerking  when  the  car  starts  and  stops. 
On  the  present-day  car  or  truck,  whether  the  drive  is 
of  the  Hotchkiss  type  or  whether  torque  tubes  and  arms 
are  used,  the  tendency  of  a  car  is  to  lift  or  draw,  and 
unless  cushioning  is  excellent  and  the  back  of  the  rear 
seat  is  well  upholstered  it  may  become  ratiier  uncomfort- 
able after  a  certain  length  of  time  on  t h  ■>  road.  This, 
however,  is  not  true  of  the  front  driven  car  for  reasons 
explained  above.  The  spring  need  be  only  for  suspen- 
sion and  not  for  driving;  consequently,  the  action  can 
be  much  softer. 

As  regards  the  efficiency  of  transmission,  it  can  easily 
be  shown  to  be  greater  in  the  front  drive  automobile 


than  in  the  rear  driven  one.  Reductions  are  different, 
the  number  of  gears  in  mesh  are  different,  the  connec- 
tion's are  less  in  number,  moving  parts  operate  at  less 
disadvantage  and  bearing  applications  can  be  simplified. 
Two  bearings  necessary  when  propeller  shafts  are  used 
can  be  eliminated.  It  has  been  demonstrated  that  it  is 
much  easier  to  pull  a  vehicle  around  a  corner  than  to 
push  it.  On  a  front  wheel  drive  automobile  the  power- 
driven  wheels  are  turned  in  the  direction  one  chooses 
to  drive.  In  a  rear  driven  car  turning  is  accomplished 
by  swinging  the  front  wheels  around.  They  will  then 
encounter  increased  resistance  in  the  direction  they  have 
been  traveling  and  proceed  in  the  direction  of  least  re- 
sistance. At  the  same  time  the  rear  axle,  while  tending 
to  drive  straight,  differentiates  between  the  speed  of 
the  inner  and  outer  wheel,  being  forced  to  draw  a  larger 
circle  with  one  wheel  than  with  another. 

On  a  front  wheel  drive  the  exact  opposite  occurs, 
assuming  that  the  front  axle  of  a  front  drive  automobile 
is  the  same  as  the  rear  axle  of  a  rear  driven  car.  The 
power  is  transmitted  through  the  bevel  gears  and  divided 
between  the  two  wheels  by  means  of  the  axle  shafts. 
It  is  true  that  the  inner  wheel  will  describe  a  smaller 
circle  than  the  outer  one;  nevertheless,  friction  between 
ground  and  tire  is  not  used  to  steer  the  vehicle,  for  the 
differential  itself  takes  care  of  the  speed  variation 
around  a  curve  and  drives  to  wheels  accordingly,  instead 
of  forcing  them  to  make  different  speeds,  due  to  the 
fact  that  the  front  wheels  have  been  set  at  an  angle, 
which  necessitates  deviation  from  a  straight  line. 

It  is  not  necessary  to  dwell  much  upon  the  natural 
tendencies  of  a  front  wheel  drive  to  get  out  of  depressions 
and  raise  itself  over  obstacles.  While  a  rear  driven  car 
is  forced  to  go  into  holes  and  out  of  holes,  the  front 
wheels  are  pushed  against  the  far  wall  of  the  depressions 
instead  of  tending  to  climb  over  them. 

Regarding  the  universal  joint  connections  under  pivot 
pins  of  the  steering  axle  of  a  front  drive  automobile, 
it  is  only  necessary  that  engineers  provide  mechanism 
of  some  kind  which  will  take  care  of  the  differential 
motion  of  a  joint  at  different  angles  and  that  angular 
speed  variations,  if  not  entirely  eliminated,  at  least  be 
reduced  to  a  minimum.  Also,  it  is  up  to  the  engineers 
to  see  that  propeller  shafts  or  universal  joints  are  made 
in  such  size,  of  such  quality  and  of  such  dimensions  that 
they  will  withstand  all  the  necessary  punishment  given 
I  hem  in  service  on  a  front  drive  car. 

The  author  appreciates  the  difficulty  of  finding  room 
for  both  the  engine  and  the  transmission  in  the  limited 
space  above  the  front  axle  or  under  the  hood.  However, 
the  rear  driven  car  with  its  body,  hood,  dash,  fenders 
and  with  its  entire  outward  appearance  is  not  necessarily 
the  ultimate  automobile.  New  ideas  and  designs  that 
upset  old-established  standards  are  coming  through 
every  day,  and  it  is  not  necessarily  true  that  the  hood, 
body,  dash,  seats  and  fenders  of  an  automobile  must 
be  as  they  are  made  to-day  and  cannot  be  changed  to 
accommodate  possibilities  that  are  offered  by  a  newer 
construction.  If  there  is  no  space  above  the  front  axle, 
space  can  be  made  behind  it.    If  present-day  hoods  are 
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not  long  enough,  they  can  be  made  longer,  and  some  day- 
bodies  may  be  more  beautiful,  more  useful  and  more 
desirable  than  present-day  bodies.  In  other  words,  the 
complete  outward  appearance  of  the  car  may  undergo 
change  if  this  is  necessary  to  admit  of  a  better  me- 
chanical construction.  We  have  to-day  ahead  of  us  a 
period  of  improvement  in  which  we  shall  see  many  new 
things  develop  and  become  successful.  We  should  hesi- 
tate to  attempt  to  wipe  off  possibilities  of  a  construction 
that  has  never  been  given  the  opportunity  to  prove  itself, 
;  but  which  construction  is  bound  to  receive  attention 
from  many  quarters  in  the  automotive  industries. 

0.  E.  SZEKELY. 


Tractor  Wheel  Cleats 

Editor,  Automotive  Industries: 

I  notice  that  with  the  exception  of  Fordson  and  AUis- 
Chalmers,  practically  all  the  tractor  engine  wheels  have 
the  cleats  slant  with  the  inner  edge  forward,  that  is  the 
end  of  the  cleats  next  to  the  machine  touches  the  ground 
first,  while  with  the  Fordson  the  outer  end  is  forward  and 
touches  the  ground  first. 

I  wish  to  know  if  there  is  any  special  reason  for  this 
arrangement.  It  would  seem  that,  taking  into  considera- 
tion the  sidewise  thrust  due  to  the  angle  of  cleat,  the 
wheels  should  crowd  together  instead  of  spreading  them 
apart  as  it  would  be  with  the  Fordson.  For  instance,  on 
sidling  places  on  the  down  hill  wheel  the  cleats  should  be 
arranged  so  the  thrust  would  be  up  hill  and  prevent  the 
tractor  from  slipping  down  hill. 

I  am  interested  in  a  four  wheel  drive  tractor  develop- 
ment in  which  this  thrust  due  to  angle  of  cleats  is  a 
feature  and  would  like  to  have  any  data  you  can  furnish 
along  this  line.  Is  there  a  treatise  on  cleats  and  their 
action  under  various  conditions  that  you  could  refer  me  to? 

J.  N.  P. 

When  the  cleat  is  so  slanted  that  the  inner  end  touches 
the  ground  first  there  is  a  tendency  for  the  wheels  to  be 
forced  together  on  the  ground  by  the  reaction  between  the 
ground  and  the  clear,  as  the  torque  impressed  upon  the 
driving  wheel  tends  to  cause  that  wheel  to  slip.  Of  course, 
thrust  washers  can  be  provided  on  the  outside  of  the  wheel 
hub  or  on  the  inside  of  the  wheel  hub,  and  it  would  there- 
fore seem  to  make  little  difference  whether  the  cleats  were 
applied  one  way  or  the  other.  However,  since  the  weight 
supported  by  the  driving  wheels  has  a  tendency  to  make 
them  spread  at  the  bottom,  it  would  probably  be  preferable 
to  so  arrange  the  cleats  that  the  reaction  of  the  ground  on 


the  cleats  forces  the  wheels  together,  a.s  in  that  case  the 
two  effects  would  partly  neutralize  each  other. 

On  side  hills,  if  it  is  desired  to  overcome  the  tendency 
of  the  wheels  to  slide  down  the  hill,  it  is  necessary  to  have 
the  cleats  on  all  wheels  turned  so  that  the  uphill  side  of 
the  cleat  meets  the  ground  first. 

So  far  as  we  know  there  has  been  no  treatise  published 
on  the  subject  of  cleats  for  tractor  wheels. — Editor. 


Paint  Standards  Needed 

Editor,  Automotive  Industries: 

It  has  often  occurred  to  me  that  the  S.A.E.  should  take 
steps  toward  standardizing  automobile  painting  materials 
and  operations  seem  to  point  to  this  as  a  logical  solution  of 
the  factory's  problems.  By  this  I  do  not  mean  that  the 
different  materials  should  be  standardized  by  formulae  or 
chemical  properties,  but  rather  by  their  physical  prop- 
erties. 

To  illustrate:  the  three  important  properties  of  a 
primer  are — penetration,  drying  rate  and  elasticity  of  the 
dried  film;  of  a  filling  and  surfacing  material — body, 
drying  rate  and  texture  of  rubbing  varnishes — drying 
rate,  working  qualities  and  hardness  of  the  dried  film; 
and  of  finishing  varnishes — drying  rate,  working  and  flow- 
ing qualities  and  elasticity  of  the  dried  film.  From  all  of 
which  you  can  see  that  simple  tests  will  reveal  what  ma- 
terials are  best  adapted  for  certain  purposes  without  any 
concern  as  to  the  chemical  make-up  of  the  material — by 
that  I  mean  an  axact  knowledge  of  just  how  it  was  made. 
This  would  be  the  first  step  to  take  in  order  to  set  the 
house  in  order.  With  this  done  every  factory,  job  shop 
and  painter  would  have  reliable  S.A.E.  ratings  upon  which 
they  could  depend. 

With  such  information  at  hand  a  number  of  standard 
jobs  could  be  laid  out  and  their  durability  accurately  de- 
termined. The  combination  of  operations  will  vary,  of 
course,  just  as  other  production  methods  vary,  but  maxi- 
mum and  minimum  durability  could  be  determined,  and 
this  alone  would  serve  a  very  useful  purpose. 

With  such  data  available  automobile  factories  could  test 
their  paints  just  as  they  are  now  testing  their  steels,  etc., 
and  definite  data  could  be  furnished  the  paint  department?, 
that  would  do  away  with  a  lot  of  the  unsatisfactory  work 
that  reaches  the  dealer  and  has  to  be  done  over.  This 
would  automatically  cause  the  paint  makers  to  put  their 
houses  in  order  and  would  react  for  the  good  of  the  entire 
trade.  Chicago  College  of  Auto  Painting. 

G.  K.  Franklin. 


Review  of  Recent  Publications 


A  BOOK  entitled  "Service  Station  Managament,"  by 
Charles  L.  Jones,  has  just  been  published  by  D.  Van 
Nostrand  Company. 

In  the  words  of  the  author,  the  book  was  written  with 
three  definite  ideas  in  mind,  as  follows : 

1.  To  assist  the  man  just  entering  the  automobile  field. 

2.  To  assist  automobile  dealers  and  service  stations. 

3.  To  serve  as  a  guide  to  the  chief  clerk,  superintend- 
ent, service  manager,  shop  foreman  and  stock  man. 

To  those  who  are  studying  methods  of  labor  charges, 
Mr.  Jones's  remark  on  Flat  Rate  will  be  of  interest.  He 
says:  "Flat  rate  charges,  if  computed  on  the  proper 
basis,  are  the  most  satisfactory  to  dealers,  and  at  the 
same  time  a  protection  to  customers." 

While  the  book  applies  directly  to  Ford  service  sta- 
tions, there  are  many  things  dealing  with  merchandising 
service,  such  as  management,  layouts  and  systems,  which 


will  be  found  of  value  to  all  who  are  making  a  study 
of  the  problem  of  service. 


ANEW  edition  of  the  Export  Trade  Directory,  com- 
piled by  B.  Olney  Hough,  editor  of  the  American 
Exporter,  has  just  come  off  the  press  of  the  Johnston  Ex- 
port Publishing  Co.  This  large  volume,  as  its  name  im- 
plies, is  a  trade  directory  of  firms  engaged  in  the  export 
and  import  trade.  Information  concerning  the  company, 
its  foreign  connections,  the  lines  it  handles  and  in  many 
instances  credit  ratings  are  given,  listing  nearly  2500  con- 
cerns. Other  departments  give  the  branch  houses  in  the 
United  States  of  foreign  firms,  bankers  engaged  in  for- 
eign transactions,  freight  forwarders,  steamship  lines, 
marine  insurance  companies  and  brokers,  export  packing 
and  trucking  companies,  foreign  consuls  in  the  United 
States  and  American  consuls  abroad. 
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Sales  Information 

FROM  the  standpoint  of  good  business  manage- 
ment, much  valuable  material  is  neglected 
when  the  reason  for  the  loss  of  a  sale  to  a  direct  com- 
petitor is  not  secured  and  properly  recorded.  The 
immediate  object  of  every  retailer  is  to  get  the  maxi- 
mum number  of  sales  possible  ■)!  his  territory  and 
to  do  this  he  must  understand  the  reasons  for  his 
failures  as  v^ell  as  his  successes.  Ofttimes  more  can 
be  learned  from  the  former  than  from  the  latter. 

Material  of  this  nature  must  originate  with  the 
salesman  and  pass  through  the  retailer  to  the  dis- 
tributor and  ultimately  to  the  manufacturer.  In  this 
way  each  unit  of  the  selling  organization  may  secure 
the  specific  information  applicable  to  it.  While  this 
material  may  seem  to  deal  strictly  with  the  retail 
selling  problem,  it  is  nevertheless  of  importance  to 
the  manufacturer  for  three  reasons,  as  follows: 
It  would 

1.  Furnish  a  consensus  of  opinion  on  the  product 
itself. 


2.  Tend  to  build  up  a  strong,  understanding  sell- 
ing organization. 

3.  Throw  some  light  on  the  used  car  situation. 
The  average  automobile  salesman  loses  all  interest 

as  soon  as  the  sale  goes  against  him  and  is  closed  by 
a  competitor.  He  makes  no  effort  to  learn  why  the 
sale  went  against  him,  believing  that  he  learned  the 
reasons  while  fighting  for  it.  But  this  is  not  quite 
true,  because  ofttimes  the  purchaser  is  not  willing 
to  express  himself  freely  until  the  sale  is  made. 

The  desire  to  know  why  a  sale  is  lost  can  be  fos- 
tered by  the  factory  and  if  properly  done  should  yield 
much  information  of  value. 


Hot  and  Cold 

A  LITTLE  gathering  was  held  the  other  night  by 
representatives  of  the  automotive  industry  to 
impress  upon  certain  editorial  riiolders  of  public 
opinion  the  great  utility  of  the  motor  vehicle,  its 
transportation  efllciency,  and  its  usefulness  in  the 
business  and  personal  life  of  the  nation.  The  pass- 
ing of  the  "pleasure  car''  idea,  the  true  utility  func- 
tion of  the  passenger  car,  and  the  utterly  unjust 
nature  of  much  of  the  taxation  and  proposed  taxa- 
tion directed  against  the  motor  vehicle  were  truth- 
fully and  ably  presented 

"All  was  quiet  along  the  Potomac"  until  one  jour- 
nalist accepted  the  invitation  to  discussion  and  said 
something  like  this: 

"Whatever  general  public  opinion  prevails  in  re- 
garding the  automobile  as  a  pleasure  or  luxury  ve- 
hicle is  due  chiefly  to  the  car  manufacturers  them- 
selves. We  editors  can  never  hope  to  mold  public 
opinion  to  see  the  utility  and  transportation  value  of 
the  automobile,  so  long  as  the  manufacturers  con- 
tinue to  contradict  the  editorial  pages  in  almost  every 
line  of  advertising  copy  which  they  write.  Nearly 
every  car  advertisement  stresses  the  luxury  phases, 
of  the  vehicle;  the  advertisements  appear  largely  in 
those  mediums  which  appeal  to  the  luxury  or  amuse- 
ment phases  of  life.  The  whole  atmosphere  that  is 
thrown  around  95  per  cent  of  car  advertising  is  that 
of  pleasure,  amusement,  luxury,  etc.  Writers  can  not 
be  expected  to  put  over  this  new  psychology  of  utility 
when  those  making  the  car  forcibly  and  continually 
contradict  them  on  the  advertising  pages  of  their 
publications." 

The  thought  expressed  is  by  no  means  a  new  one, 
but  it  is  worth  repeating.  Its  truth  is  not  realized, 
apparently,  in  many  parts  of  the  industry.  As  the 
car  market  becomes  more  and  more  a  replacement 
market,  the  proportion  of  "car-wise"  buyers  in- 
creases. The  automobile  serves  a  real  utility  func- 
tion in  modern  life;  its  numbers  grow  because  the 
vehicle  serves  a  transportation  need.  Utility  is  the 
basis  of  its  success. 

Intelligent  utility  advertising  is  good  merchandis- 
ing: it  is  p-ood  business;  it  is  fundamentally  sound. 
And  that  is  the  reason  for  the  emphasis  upon  the 
utility  phase  of  the  automobile.  That  phase  should 
be  emphasized  becau'=!e  it  is  basic.  The  statement 
that  the  automobile  is  primarily  a  utility  vehicle  is 
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true  and,  by  the  same  token,  it  is  true  that  a  large  to  so  place  the  battery  compartment  that  it  is  easily 

proportion  of  cars  used  are  bought  and  used  for  util-  reached  regardless  of  the  type  of  body  furnished, 

ity  or  semi-utility  purposes.  This  fact  should  be  com-  since  varying  the  location  involves  certain  complica- 

pletely  recognized.  tions  which  are  undesirable  in  quantity  production. 

Comparing  the  average  car  advertisement  with  the  The  life  of  the  battery  is  increased  by  a  location  which 

statements  made  before  Congressional  tax  commit-  minimizes  the  amount  of  jarring  and  vibration  which 

tees,  it  would  seem  that  there  was  some  difference  the  battery  receives.    Weight  distribution  is  another 

between  the  facts  and  the  statements.    There  is  not.  element  sometimes  considered. 

A  battery  placed  under  the  driver's  seat  can  often 

Thinkine"    Rie'htlv  ^^  "^^^^  ^"^^^  accessible,  but  this  location  also  has 

^           ^       ^  some  disadvantages,  as,  indeed,  have  nearly  all  loca- 

ONCE  in  a  while  some  really  constructive  thought  tions  in  common  use.    The  problem  is  somewhat  dif- 

shines  out  from  the  mass  of  publicity  and  pro-  ferent  in  the  case  of  different  tyi)es  of  bodies  and 

motion  material  that  reaches  us  daily.     We  received  different  sizes  of  chassis,  but  there  probably  are  one 

one  of  these  gleams  the  other  day  in  a  bit  of  promo-  or  two  "best  possible"  arrangements  which  can  be 

tion  material  from  the  S.  A.  E.    It  was  all  interesting,  used  in  nearly  all  cases.    The  Forum  of  Automotive 

but  one  paragraph  is  so  pertinent  to  the  solution  of  Industries  is  open  to  engineers  and  others  who  have 

most  of  the  problems  confronting  the  automotive  in-  pertinent  views  to  express  in  this  regard, 

dustry  to-day  that  it  is  worth  special  attention. 

"We  must  think  rightly  before  we  can  act  rightly. 
It  has  been  observed  that  it  is  far  easier  to  confuse 

human  reason  than  the  laws  of  gravity.     The  prob-  \\J  E  have  heard  recently  a  great  deal  of  discussion 

lems  before  us  are  bigger  than  any  one  man's  head.  V  V     regarding  the  wastes  of  industry.     It  would, 

"It  has  been  enunciated  that  at  the  root  of  our  in  many  cases,  be  a  revelation  to  go  through  automo- 

refusal  to  think  things  out  in  advance,  to  arrange  bile  retailers'  stock  rooms.     Here,  unknown  to  the 

concisely  the  forces  adequate  to  attain  a  clearly  con-  manufacturer  and  even  to  the  retailer  himself,  exists 

ceived  end  is  a  sort  of  half  belief  and  half  feeling  a  vast  amount  of  inefficiency  and  resultant  loss, 

that  it  does  not  pay  to  think  things  out.     Moreover,  The  underlying  reason  for  this  inefficient  handling 

thinking  is  hard  work,  not  to  speak  of  formulating  of  parts  is  the  lack  of  an  appreciation  of  its  impor- 

and  executing  sound  plans  for  carrying  out  those  tance.     We  doubt  if  a  proper  incentive  is  given  for 

things  which  proper  study  indicates  should  be  car-  men  to  become  experts  in  this  field,  with  the  result 

ried  out."  that  the   ambitious  man   who   looks   to  the   future 

The  longest  way  'round  is  often  the  shortest  way  enters  the  fields  of  production  or  selling  at  the  first 

there.     Actions  based   upon  fundamentally   correct  opportunity. 

reasoning  are  certain  to  bring  success.     Thorough  it  may  not  seem  necessary  to  the  manufacturer  to 

analysis  and  thoughtful  experimentation  are  essential  oversee  the  handling  of  parts  as  he  would  the  selling 

to  the  proper  solution  of  the  marketing,  engineering  organization,  but  such  an  action  would  be  distinctly 

and  production  problems  of  the  industry.  to  his  advantage  as  well  as  to  that  of  the  retailer. 

Some  of  the  benefits  to  be  derived  from  this  procedure 

The  Best   Battery   Location  ^^  properly  conducted  would  be  as  follows.    It  would : 

1.  Enable  the  retailer  to  avoid  tying  up  capital  by 

T  N  what  part  of  a  passenger  car  chassis  should  the  stocking  a  minimum  of  parts. 

1    storage  battery  be  located?     A  satisfactory  com-  2.  Facilitate  dealing  with  customers  through  accu- 

partment  is  usually  provided  in  the  modern  chassis,  rate  records. 

but  it  is  not  always  so  placed  as  to  be  easily  reached  3.  Avoid  tying  up  customers'  cars  through  lack  of 

by  the  person  who  must  fill  the  battery,  and  it  is  replacement  parts. 

frequently  difficult  to  remove  the  battery  for  repairs  4,  Facilitate  the  taking  of  inventories  with  proper 

or  recharging.     Perhaps  the  most  usual  location  is  writing  off  at  frequent  intervals, 

under  the  floor  boards  of  the  driver's  compartment  5.  Enable  the  retailer  to  determine  his  profit  or  loss 

and  near  the  right  side  of  the  frame  of  the  car.    This  on  this  part  of  his  business. 

location  avoids  interference,  in  the  case  of  left  drive  it  is  not  meant  that  there  should  be  anv  heavv  hand 

cars,  with  the  clutch  and  brake  control  rods,  but  is  resting  on  the  retailer,  for  it  is  desirable  to  give  the 

apt  to  be  too  close  to  the  exhaust  pipe  to  prevent  rapid  greatest  amount  of  freedom  possible  to  the  individual, 

evaporation  of  water  m  the  electrolite  unless  some  what  should  be  given  is  co-operation,  and  more  spe- 

heat  insulation  is  employed.     Furthermore,  it  may  cifically  any  analvsis  work  on  the  proper  method  of 

interfere  with  the  controls  in  the  case  of  right-hand  handling  parts  which  the  factory  is  able  to  furnish. 

drive,  which  is  often  required  on  cars  intended  for  Assistance  should  be  lent  in  establishing  a  svstem 

export,  and  it  involves  raising  the  floor  boards  or  a  ^hich  would  be  applicable  to  the  particular  size  of 

section  of  them  when  access  to  the  battery  is  required,  plant  under  discussion ;  a  system  which  would  operate 

and  this  is  apt  to  be  a  dirty  and  somewhat  inconve-  jn  harmony  with  the  factory. 

nient  operation  which  is  postponed  or  often  neglected  Retailers  who  have  this  co-operation  extended  to 

by  the  user,  who  might  be  inclined  to  fill  the  battery  them  cannot  help  but  be  better  representatives,  and 

more  often  if  it  were  more  accessible.  the  result  will  have  a  far-reaching  effect  on  the  suc- 

From  the  manufacturer's  standpoint  it  is  desirable  cess  of  the  selling  organization. 
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Washington  Sees  New  $348  "Star" 


allllllllllllllllllllinil 

Will  Be  in  Quantity 
Production  by  June 

Durant  Responsibility  Ends  With 

Completed  Car — Separate 

Distributing  Company 

NEW  YORK,  March  9— The  new 
low-priced  car,  to  compete  with  Ford, 
which  will  be  manufactured  on  con- 
tract by  Durant  Motors,  Inc.,  will  be 
in  quantity  production  by  June  1,  it 
was  announced  to-day.  It  will  be 
turned  out  temporarily  at  the  Long 
Island  City  plant  of  Durant  Motors  of 
New  York,  and  the  permanent  factory 
site  has  not  been  determined.  The 
first  showing  of  the  car,  which  will  be 
called  the  Star,  was  given  to-day  in 
the  salesroom  of  Harper  Brothers  on 
Connecticut  Avenue  in  Washington. 

The  distribution,  sale  and  servic- 
ing of  the  car  in  the  United  States 
and  its  possessions  will  be  in  the  hands 
of  the  Star  Motor  Car  Co.,  which 
will  be  independently  operated  and 
financed.  Details  regarding  the  stock- 
holders in  this  company  are  not  yet 
available.  While  it  is  understood  to 
have  been  the  original  intention  that 
parts  companies  which  supplied  units 
for  the  new  car  would  be  given  an 
opportunity  to  take  stock,  it  now  is 
stated  positively  that  these  interests 
will  not  be  connected  in  a  financial 
way  either  with  its  production  or  dis- 
tribution. 

Among  those  who  accompanied  W. 
C.  Durant  to  Washington  for  the  un- 
veiling were  R.  W.  Judson,  president 
of  the  Continental  Motors  Corp. ;  A. 


R.  Demory,  president  of  the  Timken- 
Detroit  Axle  Co.;  C.  B.  Hayes,  presi- 
dent of  the  Hayes  Wheel  Co.,  and  Har- 
ry T.  Dunn,  president  of  the  Fisk 
Rubber  Co.  Others  in  the  party  were 
F.  W.  Warner,  former  general  man- 
ager of  the  Oakland  Motor  Car  Co. 
and  several  executives  of  the  Durant 
companies. 

The  responsibility  of  Durant  Motors 
for  the  new  line  will  end  when  the  com- 
pleted vehicles  are  turned  out  of  the 
factory.  No  steps  have  been  taken  as 
yet  towards  the  formation  of  a  distribut- 
ing^ organization,  but  it  is  understood 
that  no  exclusive  territory  rights  will  be 
given  for  the  sale  of  the  car.  The  sales 
policy  will  be  practically  identical  with 
that  established  by  Ford. 

Detailed  specifications  have  not  been 
made  public.  The  car  will  be  powered 
with  a  Red  Seal  Continental  engine,  and 
it  will  have  a  conventional  automobile 
chassis  plus  the  Durant  tubular  back- 
bone. The  Hotchkiss  drive  is  through 
semi-elliptic  springs  and  the  propeller 
shaft  has  Spicer  universals.  The  trans- 
mission will  provide  three  speeds  forward 
and  reverse. 

Timken  axles  will  be  used  and  Timken 
bearings  front  and  rear.  Internal  and 
external  brakes  operate  on  the  rear 
wheels.  The  gasoline  tank  will  be  lo- 
cated on  the  rear,  and  the  Stewart 
vacuum  tank  system  will  be  used. 

There  will  be  a  one-man  top  with  a 
sliding  windshield.  A  disk  clutch  will  be 
used.  The  wheelbase  will  be  slightly 
longer  than  that  used  by  Ford. 

Standard  parts  of  high  grade  will  be 
used  throughout  and  the  car  will  have 
the  accessibility  of  the  Durant  models, 
which,  it  is  claimed,  will  make  service 
easy  and  not  expensive. 

Much  remains  to  be  told  of  the  plans 
for  the  manufacture  and  sale  of  the  car, 
{Continued   on  page   590) 


Output  in  February 
Gains  Over  January 

Schedules     of     Car     and     Truck 

Manufacturers  Increased 

During  Present  Month 


'Star,"  tvhich  toill  compete  with  Ford  in  price 


By  JAMES  DALTON 

NEW  YORK,  March  7— With  the 
coming  of  March,  production  sched- 
ules of  most  passenger  car  and  truck 
manufacturing  companies  have  been 
materially  increased.  While  accurate 
figures  for  the  aggregate  February 
output  are  not  yet  available,  it  was 
considerably  larger  than  for  January. 
Total  production  of  cars  and  trucks 
the  first  month  of  the  year  was  90,486 
as  compared  with  78,995  for  Decem- 
ber. Eliminating  Ford,  the  gain  for 
January  was  40  per  cent  on  passen- 
ger cars  and  38  per  cent  on  trucks. 
The  increase  was  largely  in  the  lower 
price  classes. 

Parts  Business  Increases 

Business  in  steadily  increasing 
volume  is  coming  to  the  parts  and 
accessory  manufacturers  as  the  ve- 
hicle makers  give  unexpectedly  early 
releases  on  materials  to  take  care 
of  expanding  business.  Sales  in  Jan- 
uary exceeded  January  of  last  year 
by  approximately  200  per  cent.  It 
is  probable  the  excess  for  February 
was  fully  as  large  compared  with  the 
same  month  last  year. 

Manufacturers,  especially  in  the 
Detroit  district,  are  professing  en- 
thusiasm over  the  outlook,  and  the 
same  is  true  of  dealers  in  all  parts 
of  the  country.  Wherever  shows 
have  been  held  the  attendance  has 
been  record-breaking,  evidencing  the 
interest  of  the  public  in  motor  cars. 
Dealers  have  booked  many  live  pros- 
pects, and  the  actual  sales  at  retail 
have  been  far  ahead  of  last  year. 

Prices  on  passenger  cars  appar- 
ently have  been  stabilized  for  some 
time  to  come.  Most  manufacturers 
have  brought  their  selling  prices  as 
low  as  they  can  go  until  further  cuts 
can  he  made  in  production  costs. 
There  is  no  immediate  prospect  of 
lower  material  prices.  Revival  of 
demand  in  the  truck  field  is  leading 
to  price  recessions  by  makers  who 
hin-e  not  made  reductions  recently 
and  some  sharp  cuts  have  been  made. 
{Continued  on  page  591) 
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Templar  Syndicate 
Will  Handle  Claims 

Company  Owes  Merchandise 
Creditors  $1,000,000— To  Ar- 
range Three- Year  Extension 

CLEVELAND,  March  6— M.  F.  Bram- 
ley,  president  of  the  Templar  Motors  Co., 
announced  at  the  annual  meeting  of  the 
corporation  that  a  syndicate  is  being 
formed  to  settle  the  claims  for  merchan- 
dise which  creditoi-s  have  against  the 
company  to  the  sum  of  $1,000,000. 

Members  of  the  syndicate  are:  Bram- 
ley,  W.  M.  Pattison  and  J.  C.  Brooks. 
This  syndicate  is  to  arrange  for  the 
carrying  of  the  claims  for  three  years. 

Bramley  was  re-elected  president  and 
general  manager;  W.  M.  Pattison,  vice- 
president;  D.  C.  Reed,  secretary  and 
treasui-er;  John  Orgil,  counsel,  and  W. 
0.  Cooper,  director. 

The  annual  report  showed  there  was 
an  operating  loss  of  $250,000  for  the 
year  ending  Dec.  31,  last,  while  the  in- 
ventory was  depreciated  $750,000.  Car 
sales  last  year  were  732.  The  company 
is  still  working  off  an  inventory,  and 
business  has  picked  up  in  the  last  two 
months. 

Six  hundred  stockholders  attended  the 
meeting,  and  at  the  close  of  business 
adopted  a  resolution  of  confidence  in  the 
management. 
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the  factory  and  assets  from  the  receiver. 
It  is  understood  that  the  detailed  reor- 
ganization plan  will  be  announced  some 
time  next  week. 

One  sentence  from  the  advertisement 
reads:  "Briefly,  the  plan  means  the  elimi- 
nation of  the  distributor  and  dealer  with 
their  commissions  and  sales  expense 
added  to  the  cost  of  the  car  " 


Peed  Becomes  Overland 

Assistant  Sales  Manager 

TOLEDO,  March  6— L.  G.  Peed,  for 
more  than  a  year  manager  of  the  Willys- 
Overland  branch  here,  has  been  named 
assistant  sales  manager  of  Willys-Over- 
land, Inc.  R.  L.  Butler,  zone  supervisor 
for  Iowa,  Nebraska  and  Missouri,  will 
succeed  Peed  at  the  local  branch.  W.  0. 
Kiracofe,  formerly  sales  manager  of  the 
Banting  Manufacturing  Co.  here,  has 
been  named  retail  sales  manager  of  the 
branch,  to  succeed  L.  J.  McCracken,  who 
will  have  charge  of  the  Pacific  coast  ter- 
ritory for  Willys-Overland. 

Peed  formerly  was  with  the  New  York 
branch  of  Willys-Overland.  He  has  been 
a  prolific  originator  of  sales  and  adver- 
tising ideas,  many  plans  which  he  worked 
out  for  the  branches  with  which  he  was 
connected  having  been  taken  up  by  the 
factory  organization  and  put  into  effect 
throughout  the  country. 


From  Factory  to  Owner 

New  Monroe  Selling  Plan 

INDIANAPOLIS,  March  4— An  adver- 
tisement published  in  one  of  the  local 
newspapers  to-day  by  the  Monroe  Auto- 
mobile Co.  tells  of  a  new  plan  of  selling 
the  Monroe  direct  from  factory  to  owmer. 
The  new  price  of  $875,  which  is  a  reduc- 
tion of  $420,  is  also  announced. 

The  announcement  is  judged  to  be  the 
forerunner  of  the  reorganization  prom- 
ised at  the  time  that  a  local  bank,  which 
had   been  the   principal  creditor,  bought 


Hitchcock  Takes  Sweet's 
Place  on  Bearings'  Board 

NEW  YORK,  March  7— William  M. 
Sweet  has  resigned  as  a  director  of  the 
Bearings  Service  Co.  and  will  be  suc- 
ceeded by  A.  C.  Hitchcock,  sales  man- 
ager of  the  New  Departure  Mfg.  Co., 
one  of  the  concerns  for  which  the  Bear- 
ings company  acts  as  a  service  depart- 
ment. Sweet's  duties  with  the  Klaxon 
company  require  all  his  time.  William 
A.  Brooks  also  has  resigned  as  secretary 
of  the  Bearings  company  and  has  been 
succeeded  by  W.  J.  St.  Onge,  sales  man- 
ager of  the  company. 

Directors  of  the  Bearings  Service  Co. 
have  appointed  an  executive  body  which 
will  be  an  operating  committee.  It  will 
meet  at  the  general  offices  in  Detroit 
four  times  each  year.  Alfred  K.  Hebner, 
president  of  the  company,  will  be  chair- 
man. 


Court  Limits  Information  to 
Be  Given  Trade  Commission 

WASHINGTON,  March  7— Under  the 
permanent  injunction  issued  by  Judge 
Bailey  in  the  Supreme  Court  of  the  Dis- 
trict of  Columbia  to-day,  the  Federal 
Trade  Commission  will  be  restrained 
from  compelling  various  industries  to 
submit  monthly  reports  to  the  Commis- 
sion of  their  costs  of  production  and  other 
intimate  details  of  their  business. 

Conferences  were  held  with  various 
manufacturers  several  months  ago  in  this 
connection,  but  the  meetings  adjourned 
pending  the  legal  decision.  Judge  Bailey 
held  that  manufacturing  is  not  commerce 
and  that  the  Federal  Trade  Commission 
was   trying  to  interfere  with  commei'ce. 

The  case  at  issue  is  known  as  the 
Claire  Furnace  Co.  case  involving 
twenty-two  producers  of  iron  and  steel 
and  coke. 


Glass  Leaves  New  Britain 
Machine  Tractor  Division 

NEW  BRITAIN,  CONN.,  March  4— 
Edgar  T.  Glass,  for  the  last  several  years 
sales  manager  of  the  tractor  division  of 
the  New  Britain  Machine  Co.,  has  re- 
signed to  take  up  other  work. 

No  successor  has  been  appointed,  but 
one  of  the  company's  officials  states  that 
he  does  not  understand  it  is  the  purpose 
of  the  corporation  to  abandon  the  manu- 
facture of  tractors  permanently.  Trac- 
tor making  was  discontinued  by  the  com- 
pany at  the  time  the  industrial  depres- 
sion became  pronounced. 

Glass  came  to  the  New  Britain  com- 
pany from  the  Stanley  Works,  where  he 
had  been  associated  with  the  sales  force. 
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Smith  Republic  Head 
as  Willys  Successor 

Complete  Reorganization  of  Truck 

Company — Change  in  Stock 

Control  Ls  Forecast 


NEW  YORK,  March  6— Complete  re- 
organization of  the  Republic  Motor  Truck 
Co.,  Inc.,  has  followed  the  resignation 
of  John  N.  Willys  as  president  and  the 
election  of  Frank  E.  Smith  as  his 
.successor,  which  was  announced  in  Au- 
tomotive Industries  last  week.  Other 
resignations  included  those  of  H.  I.  Shep- 
herd as  treasurer  and  Walter  P.  Chrysler 
and  James  E.  Kepperley  as  directors. 
Shepherd  will  continue  temporarily  as  a 
director,  as  will  W.  J.  Baxter  and  E.  C. 
King. 

New  directors  elected  to  fill  the  va- 
cancies were:  0.  W.  Hayes,  vice-president 
in  charge  of  engineering,  purchasing  and 
production;  H.  D.  Minich,  vice-president 
in  charge  of  finance  and  accounting,  and 
Charles  G.  Rhodes,  secretary. 

Offices  Moved  to  Alma 

It  is  understood  that  there  has  not 
been,  up  to  this  time,  any  change  in  the 
stock  control  of  the  company,  which  has 
been  held  jointly  by  Willys,  Baxter  and 
Bui-t,  but  this  is  forecast  by  a  statement 
of  the  company  that  "these  changes  bring 
back  to  the  West  control  which  was  trans- 
ferred to  New  York  at  the  time  Mr. 
Willys  and  his  associates  purchased  the 
stock  of  the  company." 

The  executive  offices  of  the  company 
have  been  removed  to  Alma,  Mich., 
where  the  plant  is  located.  Shepherd  will 
become  vice-president  of  the  Guardian 
Savings  &  Trust  Co.  of  Cleveland. 

Michigan  and  Illinois  bankers  now  are 
taking  an  important  part  in  the  affairs 
of  the  Republic.  As  soon  as  the  banks 
can  obtain  control  of  all  the  notes  on 
which  the  company  defaulted,  the  new 
money  necessary  for  working  capital 
will  be  provided.  The  company  now  has 
current  assets  of  $4,600,000,  after  tak- 
ing a  loss  of  $1,000,000  on  its  inv?ntoiy. 
While  truck  sales  were  light  last  year, 
the  company  made  a  large  profit  on  parts 
replacement  business.  With  the  improve- 
ment in  the  truck  market  and  with  the 
readjustment  of  finances,  it  is  confident- 
ly expected  that  the  company  will  be 
able  to  move  ahead  on  a  substantial  basis. 

Branch  Houses  Established 

To  promote  service  and  a  comprehen- 
sive sales  plan,  the  company  has  estab- 
lished or  is  establishing  branch  houses 
at  Detroit,  Buffalo,  Albany,  Boston,  New 
York,  Newark,  Philadelphia,  Baltimore, 
Atlanta,  Charlotte,  Pittsburgh.  Kansas 
City,  St.  Louis,  Chicago  and  San  Fran- 
cisco. It  is  proposed  to  establish  addi- 
tional branches  within  the  next  few 
months.  New  dealers  are  being  added 
at  the  rate  of  approximately  500  a 
month. 

It  is  understood  that  one  of  the  spe- 
cialties hereafter  will  be  the  building  of 
motor  bus  chassis. 
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Detroit  Factories 
Increase  Schedules 


Growing  Cheerfulness  in  Evidence 
at  Plants — February  Ex- 
ceeded Anticipations 

DETROIT,  March  3— Production  in 
Detroit  factories  for  February  was 
notable  for  the  number  of  companies 
which  materially  increased  their  man- 
ufacturing schedules. 

Production  continued  on  a  four-day 
week  basis-.  There  is  a  constantly 
growing  feeling  of  cheerfulness  in 
every  factory.  Production  will  be 
largely  increased  in  March,  notwith- 
standing that  February  ran  far  ahead 
of  anticipations. 

Dodge,  Maxwell,  Studebaker,  Cadillac 
and  Hupp  are  the  factories  already  near 
maximum  production.  Dodge  has  been 
running  along  at  about  600  daily;  Max- 
well, 200;  Studebaker,  400,  and  Cadillac, 
100.  Ford  has  as  yet  failed  to  get  into 
full  swing  on  cars,  but  is  making  a  rec- 
ord breaking  number  of  tractors  at  River 
Rouge,  schedules  now  approximating  200 
daily. 
Hudson-Essex  to  Triple  Output 

Hudson  and  Essex  have  practically 
tripled  their  parts  and  material  releases 
for  March,  and  President  Roy  D.  Chapin 
said  it  would  triple  production  of  March 
of  last  year.  Lincoln  Motors  will  in- 
crease its  production  to  a  30-daily  basis 
in  March.  Increases  will  also  be  made 
by  Wills,  Roamer  and  Handley-Knight. 
Rickenbacker,  which  shipped  250  in  Feb- 
ruary, will  go  on  a  20  daily  schedule  in 
March. 

Orders  are  reported  ahead  to  summer 
in  the  General  Motors  divisions.  Buick 
is  preparing  to  go  on  full  production. 
Olds  has  laid  down  a  schedule  which  will 
approximate  70  daily  in  March.  Oakland 
will  build  better  than  100  daily.  Chev- 
rolet has  laid  down  a  schedule  which 
calls  for  50,000  production  by  July. 

Durant  Motors  has  been  operating  dur- 
ing February  at  the  Lansing  plant  on  a 
schedule  of  40  daily  and  expects  to  reach 
100  daily  by  April  1.  The  company  was 
handicapped  by  non-delivery  of  closed 
bodies  in  February.  Five  hundred  ci;,i3d 
types  will  be  built  in  March. 

Reo  Looks  for  Good  Month 

Reo  has  been  operating  steadily  and 
looks  for  heavy  production  in  March  with 
dealer  stocks  of  cars  and  speed  wagons 
undergoing  rapid  depletion.  Dort  has  laid 
down  a  schedule  of  50  daily,  which  will 
be  increased  as  rapidly  as  possible.  Or- 
ders are  reported  to  run  ahead  to  early 
summer. 

Faige  has  been  rounding  into  produc 
tion  slowly  during  February  and  will  get 
going  firmly  on  its  Paige  and  Jewett 
schedules  in  March.  Earl  Motors  has 
been  building  20  daily  in  February  and 
will  increase  this  to  30  in  March.  Co-  . 
lumbia  Motors  is  speeding  up  things  at 
the  factory  in  anticipation  of  production 


RESERVE  BOARD  FINDS 
OUTLOOK  IS  BRIGHTER 

WASHINGTON,  March  3— Com- 
menting on  financial  and  economic 
conditions  for  the  first  two  months 
of  1922,  the  Federal  Reserve  Board 
states  that  bankers  generally  be- 
lieve the  recent  advances  in  the 
value  of  agricultural  products  has 
tended  to  create  conditions  materi- 
ally facilitating  both  the  liquida- 
tion of  loans  at  banks  and  the 
rapidity  of  movement  of  farm 
products  to  their  markets.  These 
changes  give  promise  that  farmers 
soon  will  be  in  the  market  for  mo- 
tor vehicles  as  their  inability  to 
market  their  products  at  reason- 
able prices  has  been  the  chief 
deterrent. 

Reports  from  the  various  Federal 
Reserve  districts  show  that  the  im- 
provement in  conditions  in  several 
basic  industries  has  furnished  a 
more  hopeful  prospect  for  trade. 


in  April  on  its  new  $985  line.  March  pro- 
duction will  be  solely  of  the  former  line. 
Liberty  is  all  ready  to  enter  upon  a 
heavy  manufacturing  schedule.  Saxon 
is  running  along  at  5  a  day  pending  the 
determination  of  new  manufacturing  pol- 
icies. 


Kelly-Springfield  Adds 

to  Its  Force  at  Factory 

SPRINGFIELD,  OHIO,  March  7— 
There  is  a  marked  improvement  in  gen- 
eral business  among  the  motor  truck  and 
automobile  manufacturers  here.  General 
Manager  E.  0.  McDonnell  of  the  Kelly- 
Springfield  Motor  Truck  Co.  states  that 
there  is  a  steady  improvement  in  the 
motor  truck  business  and  that  the  com- 
pany has  recently  added  a  number  of 
men  to  its  force.  There  has  been 
special  activity  in  the  engineering  de- 
partment. The  outlook  is  considered 
most  favorabie. 

The  local  works  of  the  International 
Harvester  Co.  is  up  to  its  schedule  of 
50  light,  high-speed  motor  trucks  a  day. 
The  company  is  shipping  its  trucks  about 
as  fast  as  they  are  produced.  There  are 
evidences  that  the  farmers  are  now  in 
a  more  optimistic  mood. 


Service  Truck  Preparing 
to  Start  on  Polish  Order 

WABASH,  IND.,  March  4-^Production 
on  the  new  model  Service  truck,  begun 
Feb.  15  on  a  four-a-day  basis,  has  been 
Maintained,  and  the  working  force  at 
ti^e  plant  is  being  augmented  prepara- 
tory to  starting  work  on  the  order  re- 
ceived from  the  Polish  government. 

The  sale  of  a  considerable  quantity 
of  gold  notes  in  America  to  Polish  fam- 
ilies will  be  undertaken,  it  is  said,  by 
the  same  syndicate  of  Polish  bankers 
that  underwrote  the  order  for  Service 
truck  equipment. 


More  Optimism  Felt 
Than  in  Two  Years 

Dealers    Say    Trade    Is    "Good," 

"Big,"  "Bright"  in  Reports 

to  Manufacturers 

NEW  YORK,  March  3— Nearly  100 
representative  members  of  the  National 
Automobile  Chamber  of  Commerce  who 
attended  the  meeting  here  yesterday 
were  more  enthusiastic  than  they  have 
been  for  two  years  over  the  business 
outlook.  Roy  D.  Chapin,  president  of 
the  Hudson  Motor  Car  Co.,  who  presided, 
declared  conditions  were  better  than  at 
any  time  since  the  depression  began.  He 
based  this  assertion  upon  reports  from 
manufacturers  and  dealers  all  over  the 
country. 

These  dealer  reports  were  practically 
unanimous  in  the  statement  that  Feb- 
ruary business  was  materially  better 
than  January,  One  striking  fact  dis- 
closed by  the  survey  is  that  the  situa- 
tion in  agricultural  sections  has  im- 
proved. Even  in  the  Dakotas  the  tone 
is  much  better.  Only  one  of  the  many 
reports  described  business  as  not  so  good. 

Prices  Stabilized 

Dealers  used  such  adjectives  as  "good," 
"big,"  "bright"  and  "better"  in  describ- 
ing the  outlook  for  sales  this  month  and 
next.  This  optimistic  forecast  was  based 
on  the  belief  that  prices  have  been  stabil- 
ized and  that  was  the  unanimous  plea  of 
the  dealers. 

Truck  as  well  as  passenger  car  sales 
have  improved,  and  the  demand  for  com- 
mercial vehicles  is  growing  steadily. 

Sales  of  high  priced  cars  in  the  New 
York  Metropolitan  district  were  39  per 
cent  larger  in  January  than  in  January, 
1921.  Sales  of  low  priced  cars  were  259 
per  cent  larger.  Sales  in  the  $1,000 
(wholesale)  class  doubled  in  January,  as 
compared  with  December,  and  in  the  $500 
class-  they  almost  doubled.  The  greatest 
decrease  in  the  January  sales  as  com- 
pared with  December  was  in  the  class 
above  $4,000  and  in  the  $1,500  class. 
Sales  of  %-ton  and  %-ton  trucks  more 
than  doubled. 

National  Shows  Most  Successful 

A  report  made  to  the  members  on  the 
New  York  and  Chicago  shows  disclosed 
that  they  were  the  most  successful  ever 
held  from  the  standpoint  of  attendance. 
A  return  of  77  per  cent  of  their  footage 
costs  was  ordered  for  members  who  ex- 
hibited at  the  New  York  show  and  of 
91  per  cent  to  those  who  exhibited  at 
Chicago.  This  was  in  addition  to  re- 
taining $25,000  in  a  trust  fund  for  a 
show  building.  This  fund  will  be  used 
as  a  guarantee  that  a  suitable  exhibi- 
tion place  will  be  available  in  New  York. 


HYLAN  URGING  BUS  VOTE 

NEW  YORK,  March  7— Mayor  Hylan 
has  sent  a  telegram  to  every  member  of 
the  Legislature  asking  them  to  vote  for 
his  bill,  empowering  the  city  to  spend 
$25,000,000  for  the  purchase  of  city  buses. 


March  9,  1922 

Industry  Employs 
11,149  More  Hands 

6.5  Per  Cent  Increase  Reported 
During  February — Instances 
Cited  in  Government  Survey 

WASHINGTON,  March  7— General  in- 
creases in  employment  were  reported  in 
the  automotive  industry  during  Febru- 
ary, according  to  a  survey  by  the  United 
States  Employment  Service.  The  largest 
gain  in  employment  was  noted  in  "vehi- 
cles for  land  transportation  industry," 
which  consists  principally  of  automobile 
and  accessory  manufactures.  The 
amount  of  increase  in  employment  under 
this  classification  during  February 
amounted  to  11,149,  an  increase  of  6.5 
per  cent  from  Jan.  31. 

A  study  of  the  relative  weights  of  the 
14  groups  covered  by  the  survey  shows 
that  the  vehicular  industry  employed  11 
per  cent  of  the  total  reported  employed 
in  all  groups  on  Feb.  28.  As  illustration 
of  the  grovii;h  of  employment  in  the  auto- 
motive industry,  it  is  pointed  out  that 
in  Springfield,  111.,  a  tractor  plant  is 
steadily  adding  to  its  forces;  some  auto- 
mobile plants  have  reopened  in  Indianap- 
olis, and  the  erection  of  a  new  large 
truck  plant  will  start  on  March  16  in 
Fort  Wayne,  Ind. 

8500  in  South  Bend  Plant 

A  large  automobile  corporation  in 
South  Bend  is  now  employing  8500  men 
and  will  have  10,000  on  the  payroll  be- 
fore the  summer.  In  Cleveland  one  mo- 
tor company,  the  city's  largest  manufac- 
turer of  motor  cars,  has  given  employ- 
ment to  hundreds  of  men  and  the  pro- 
duction has  increased  50  per  cent.  In 
Dayton,  a  rubber  company  reports  150 
per  cent  increase  over  last  year,  and 
is  going  full  time  day  and  night. 

The  economic  pendulum  that  started  on 
a  downward  swing  in  December  and  con- 
tinued through  January  took  an  upward 
turn  in  February.  While  the  joints  of 
industry  are  still  stiff,  yet  there  is  a 
resiliency  to  business  that  is  very  en- 
couraging and  with  every  indication  of 
permanency. 

Employment  increased  in  all  industries 
•with  the  exception  of  textiles,  which 
shows  a  marked  decrease,  due  to  the  in- 
dustrial controversy  existing  in  the  New 
England  district.  The  basic  industries, 
food,  iron,  steel  and  metal  products,  rail- 
road repair  shops,  and  vehicles  for  land 
transportation,  made    substantial   gains. 

Reports  from  231  of  the  principal  in- 
dustrial centers,  with  but  few  exceptions, 
show  a  general  improvement  in  employ- 
ment conditions  and  an  enthusiastic  spirit 
of  hope  and  confidence  in  the  future. 
Weather  permitting,  March  will  begin 
an  era  of  great  activity. 
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BEST  JANUARY  FOR  HUPP 

DETROIT,  MarcTi  7— President  Hast- 
ings of  the  Hupp  Motor  Car  Corp.  an- 
nounces that  shipments  in  January  were 
the  largest  for  any  January  in  the  his- 
tory of  the  company.     He  reports  that 


DETROIT  FIRMS  SHOW 

GREATER  EMPLOYMENT 

DETROIT,  March  6 — Substantial 

evidences 

of     steadily     increasing 

productior 

I  in  the  automotive  field 

is  found  in  the  employ  men'  reports 

of  the  79  firms  which  are  members 

of      the 

Employers      Association. 

The    statistics    for   the    first    eight     | 

weeks  of 

1922  follow: 

Week 

Number                Net 

Ending 

Employed          Change 

Jan.     2 

60,981        Inc.     8,795 

Jan.  10 

102,485                41,534 

Jan.  17 

109,703                   7,218 

Jan.  24 

111,615                   1,912 

Jan.  31 

113,099                   1,484 

Feb.     7 

115,092                  1,993 

Feb.  14 

118,647                  3,549 

Feb.  21 

121,048                 2,407 

Investigating  Auto 
Stores  Transactions 


four  times  as  many  cars  were  shipped 
in  January  last  as  in  January,  1921,  twice 
as  many  as  in  January,  1918  or  1916,  and 
three  times  as  many  as  in  January,  1919. 


Liberty,  with  Many  Orders, 
Enters  Heavy  Production 

DETROIT,  March  7— The  Liberty  Mo- 
tor Car  Co.,  with  a  long  string  of  orders 
piled  up  from  the  early  1922  shows,  has 
entered  upon  a  period  of  heavy  produc- 
tion that  will  carry  it  through  to  early 
summer.  The  output  for  March  will  ex- 
ceed that  of  any  month  in  1921,  .ind  the 
program  for  April  calls  for  production 
and  shipment  of  more  cars  than  for  any 
month  in  the  record  year  of  1920. 

As  an  indication  of  the  Liberty  sales 
stimulus,  the  company  declared  that  ap- 
plications for  retail  sales  rights  were  re- 
ceived from  53  dealers  at  the  New  York 
show  alone.  Nine  factory  territorial  men 
have  been  added  to  the  staff  to  handle 
applications  for  unoccupied  dealer  terri- 
tory. 

Cliff  Knoble  has  returned  to  his  posi- 
tion as  advertising  manager  of  the  com- 
pany after  an  absence  of  syveral  months. 
The  company  is  going  in  for  an  exten- 
sive sales  and  advertising  campaign 
which  will  be  launched  about  April  1. 


Give  Public  Wide  Use 

of  Bus,  Franklin  Urges 

SYRACUSE,  N.  Y.,  March  4— Restric- 
tions of  motor  buses  should  be  limited 
to  safety  requirements,  in  the  opinion  of 
H.  H.  Franklin,  head  of  the  Franklin 
Manufacturing  Co, 

"If  the  public  chooses  to  travel  by  motor 
bus,  it  should  have  the  unrestricted  privi- 
lege," he  said.  "If  the  motor  bus  cannot  give 
a  cheaper  and  better  transportation,  it  will 
not  survive.  There  should  be  no  restriction 
on  the  number  of  buses  or  bus  lines  even  be- 
tween the  same  points.  There  is  no  Justifica- 
tion whatever  for  the  excessive  taxation.  The 
motor  bus  or  truck  should  not  be  taxed  in 
any  greater  proportion  than  otlier  vehicles. 
Let  competition  and  experience  shape  the 
future  of  the  motor  bus,  not  restrictive  regu- 
lation." 


Department    of   Justice   Takes 

Hand    in    Affairs — Temporan, 

Receivers  Made  Permanent 

PHILADELPHIA,  March  6— Judge 
Thompson  in  United  States  District 
Court  to-day  appointed  as  permanent 
receivers  for  the  United  Auto  Stores, 
Inc.,  the  temporary  receivers,  Francis  F. 
Burch  and  Samuel  E.  Whitaker,  remark- 
ing in  open  court  that  he  was  satisfied 
there  was  fraud  and  mismanagement  in 
the  conduct  of  the  concern. 

Judge  Thompson's  comment  came  in 
reponse  to  a  demand  from  Abraham  M. 
Rose,  one  of  the  attorneys  for  Edward 
B.  R.  Carrier,  head  of  the  United  Auto 
Stores,  that  the  company  be  permitted 
to  function  as  a  going  concern. 

Immediately  after  the  receivers  had 
been  made  permanent,  Aarons,  Winstein, 
Goldman  &  Stone,  attorneys,  filed  a  peti- 
tion of  bankruptcy  against  the  United 
Auto  Stores. 

Joseph  K.  Kun,  assistant  district  at- 
torney, asserted  that  the  only  hope  for 
the  creditors  was  in  a  permanent  re- 
ceivership. He  further  said  that  he  had 
figures  to  show  that  in  the  last  two- 
months  the  stores  lost  .^55,000  and  that 
the  corporation's  overhead  for  salaries 
alone  came  to  $9,300  a  week. 

Washington  Orders  Action 

Agents  of  the  bureau  of  investigation 
of  the  Department  of  Justice  have  taken 
a  hand  in  the  affairs  of  the  United  Auto 
Stores.  It  is  asserted  that  if  there  is 
evidence  that  Federal  laws  have  been 
violated  arrests  will  follow  immediately. 
Orders  to  investigate  the  company  came 
from  Washington. 

Two  agents  have  been  assigned  to  in- 
vestigate every  transaction  between  the 
United  Auto  Stores  Co.  and  the  United 
Guaranty  Co.,  which  sold  stock  for  the 
former  company.  Postoffice  inspectors 
also  are  conducting  an  investigation  into 
the  affairs  of  the  concern. 


Budd  Wheel,  with  50  SerWce 
Stations,  Expanding  System 

PHILADELPHIA.  March  6— The  Budd 
Wheel  Co.,  which  now  has  more  than  50 
service  stations  located  as  far  as  pos- 
sible with  well  establisiied  wheel  dealers 
and  repairmen  in  the  larger  cities  of  the 
United  States  and  Canada  is  st-eadily  ex- 
panding its  service  system. 

All  of  these  stations  are  carrying  spare 
parts  for  both  wire  and  disk  wheels,  in 
addition  to  an  assortment  of  wheel  parts 
and  equipment.  The  service  stations  are 
also  prepared  to  make  repairs  on  wheels,, 
and  they  soon  will  be  provided  vnih.  ap- 
paratus for  straightening  disk  wheels. 
Inasmuch  as  the  Budd  Michelin  disk  is 
manufactured  to  the  same  dimensions 
as  the  Michelin  wheel  in  Europe,  it  is 
possible  for  these  stations  to  equip  im- 
ported cars. 
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Factory  Supervision, 
Show  Need,  Miles  Says 

111  Report  to  N.  A.  C.  C,  Manager 
Recommends  Better  Sales- 
manship at  Booths 

NEW  YORK,  March  4— Better  sales- 
manship is  needed  befoi'e  the  automobile 
shows  can  realize  their  maximum  possi- 
bilities, S.  A.  Miles,  show  manager,  says 
in  his  report  to  the  members  of  the 
N.  A.  C.  C.  Conditions  at  Chicago  were 
somewhat  better  than  at  New  York,  he 
states,  due  largely  to  the  efforts  of  the 
Chicago  Automobile  Trade  Association 
which  offered  daily  prizes  for  the  best 
salesmanship  and  kept  up  constant  in- 
vestigation of  conditions. 

In  his  report,  Miles  says: 

No  matter  how  successful  the  shows  may 
have  been  in  the  matter  of  financial  returns, 
I  feel  that  we  have  a  further  responsibility 
in  determining  to  what  extent  they  have 
been  successful  in  other  ways  and  what  steps 
are  necessary  to  insure  their  permanent 
value.  It  has  probably  become  evident  to 
most  observers  that  salesmanship  in  the 
automobile  industry  has  not  reached  the 
peak  of  perfection. 

Influence  of  Past  Bad 

For  fifteen  years  or  more  we  have  enjoyed 
a  condition  which,  in  som©  respects,  has  an 
unfortunate  influence  on  some  of  the  sales- 
men of  today.  In  many  cases  it  has  not 
been  necessary  to  devote  great  energy  or  skill 
to  the  sale  of  cars.  Some  of  our  salesmen 
have  grown  into  the  habit  of  being 
approached  rather  than   approaching. 

Miles  relates  the  experiences  of  some 
of  the  representatives  appointed  by  the 
Chicago  association  to  observe  conditions 
at  the  booths  during  the  show  in  that  city. 
the  manner  of  the  salesman's  approach, 
his  general  conduct  and  knowledge  of  the 
industry.  These  experiences  showed  lack 
-of  attention  and  general  indifference  to 
a  prospect's  wants,  the  salesman  on  oc- 
casions adopting  the  position  of  a  booth 
;attendant. 
J    He  then  proceeds  to  state; 

The  lesson  we  may  learn  from  these  con- 
ditions is.  I  think,  that  the  exhibits  lack 
adequate  supervision.  Tear  by  year  the  men 
at  the  top  become  more  and  more  con/ufu- 
ous  at  show  time  by  their  absence.  This 
lias  been  particularly  noticeable  at  Chicago. 
On  one  day  of  the  show,  in  an  endeavor  to 
obtain  an  answer  to  the  question  so 
frequently  asked,  whether  any  actual  busi- 
ness was  being  produced,  I  made  a  personal 
visit  to  every  exhibit  in  the  Coliseum. 

Few  Factory  Executives 

My  acquaintance  in  the  industry  is  fairly 
extensive  but  I  was  able  to  find  only  three 
men  of  my  acquaintance  and  only  one  of 
these  was  a  factory  representative  of  major 
importance.  The  same  remark  is  true  of 
casual  visits  made  at  other  times  during  the 
week.  It  is  also  true  of  my  visits  during  the 
New  York  show. 

On  many  occasions  it  is  necessary  for  us 
to  get  into  communication  with  the  gentle- 
man named  in  the  show  contract  as  the 
offlclal  representative  of  the  exhibitor.  I 
think  It  perfectly  safe  to  .say  that  not  once 
in  four  times  did  we  find  the  representative 
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in  the  building.  That  the  Chicago  investi- 
gators reports  are  true,  I  kno^^■'  from  the 
fact  that  not  in  a  single  instance  during  my 
trip  through  the  building  was  I  accosted  by 
a  salesman. 

It  Is  my  belief  that  if  the  shows  are  to 
continue  successful  in  all  respects,  a  higher 
order  of  salesmanship  must  be  developed 
under  the  eyes  of  the  members  and  their 
higher   class   representatives. 


Rubber  Makers  Start 

New  Plan  for  Meetings 

NEW  YORK,  March  6— The  tire  manu- 
facturers division  of  the  Rubber  Asso- 
ciation of  America  will  inaugurate  its 
plan  of  holding  regularly  quarterly  meet- 
ings of  the  entire  division  at  New  York, 
or  occasionally  some  other  city,  on  Tues- 
day, March  21,  when  a  meeting  will  be 
held  at  the  HoUenden  Hotel,  Cleveland. 

The  executive  committee  of  the  divi- 
sion believes  that  the  practice  of  holding 
an  occasional  meeting  at  Cleveland,  Chi- 
cago or  some  other  Middle  Western  city 
will  be  appreciated  by  many  dealers  west 
of  Ohio  who  find  it  inconvenient  to  attend 
meetings  in  New  York. 

The  Cleveland  meeting  will  indicate 
whether  the  plan  to  hold  meetings  away 
from  New  York  will  result  in  increased 
attendance  and  interest. 


Ford  Owners'  Association 
Is  Object  of  Ohio  Attack 

CHICAGO,  March  3— The  State  of  Ohio 
has  started  a  war  against  the  operation 
of  the  Ford  Car  Owners'  Protective  Asso- 
ciation, with  headquarters  in  Chicago. 

It  is  declared  that  the  insurance  con- 
cern has  been  doing  business  in  Ohio 
without  the  authority  of  the  State  In- 
surance Department  and  that  it  has  defied 
the  department  to  interfere  with  its  op- 
erations. The  company  did  business  at 
one  time  in  Michigan,  Wisconsin  and  In- 
diana. 

One  of  the  first  steps  against  the  asso- 
ciation in  Ohio  came  in  the  arrest  of  S. 
M.  Green,  district  manager,  under  an  in- 
dictment charging  him  with  selling  in- 
surance without  a  license  and  with  plac- 
ing insurance  with  an  unauthorized  com- 
pany. 


Shareholders  Must  Pay 
Pan  American  Stock  Notes 

DECATUR,  ILL.,  March  4  —  Sub- 
scribers to  the  stock  issue  of  the  Pan 
American  Motors  Corp.  will  be  called 
upon  to  pay  notes  they  gave  for  such 
stock,  although  it  is  probable  that  com- 
mon stockholders  will  get  less  than  20 
cents  on  the  dollar.  A  statement  to  Judge 
Baldwin,  sitting  here,  shows  that  W.  A. 
Phares,  former  treasurer,  for  whom  a 
warrant  charging  embezzlement  has  been 
issued,  owed  $13,465.  Real  estate  and 
buildings  valued  at  $100,035.99  would 
bring  about  $150,000,  it  is  said,  but  this 
sale  has  not  been  ordered. 

The  service  department  of  the  com- 
pany, which  has  been  showing  good 
profit,  is  under  operation  by  permission 
of  the  court. 
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Bulletin  Explains 
New  Tire  Warranty 

Accompanies  Poster  Sent  by  Rub- 
ber Association  of  America 
to  125,000  Dealers 


NEW  YORK,  March  6— The  Rubber 
Association  of  America  has  sent  to  ap- 
proximately 125,000  dealers  a  poster  on 
which  is  printed  the  standard  tire  war- 
ranty and  claim  form.  Dealers  are  re- 
quested to  display  this  poster  promi- 
nently. With  it  the  association  has  sent 
to  each  dealer  a  bulletin  which  says: 

""The  unsoundness  of  the  former  tire 
adjustment  conditions  is  emphasized  by 
the  fact  that  clothing,  footwear,  house-- 
hold  appliances  and  innumerable  articles 
of  utility  (which  are  subject  to  service 
under  conditions  which  the  manufacturer 
cannot  control  or  ascertain)  are  not  sold 
with  a  definite  guarantee  of  service  and 
an  unsoundly  liberal  adjustment  policy. 
There  is  apparently  no  good  reason  why 
tires  should  be  an  exception.  The  abuse 
of  the  former  condition  in  the  tire  in- 
dustry tended  to  increase  costs  and  the 
whole  purpose  of  the  present  movement 
is  to  eliminate  the  economic  waste. 

Old  Policy  Costly  to  Dealers 

"Entirely  too  many  of  the  adjustments 
formerly  made  were  what  the  industry 
knows  as  "policy"  adjustments.  The 
dealer  loses  most  by  that  kind  of  an 
adjustment,  because  each  tire  thus  fur- 
nished prevents  a  new  sale  by  some 
dealer.  It  is  no  exaggeration  to  say 
that  "policy"  adjustments  annually  took 
millions  of  dollars  from  the  pockets  of 
the  dealers  alone. 

"Under  the  standard  warranty  and 
claim  form,  only  those  tires  which  are 
faulty  in  material  or  workmanship  will 
he  considered  for  adjustment,  and  then 
only  upon  the  basis  outlined  in  the  sec- 
ond paragraph  of  the  warranty.  Tires 
cannot  be  adjusted  if  run  on  wheels  out 
of  alignment,  on  shaky  wheels  or  with 
lugs  improperly  tightened,  causing  un- 
usual wear,  of  if  damaged  by  either 
cuts,  jabs  or  stone  bruises,  or  by  under- 
inflation  or  overloading. 

Annoyance   Eliminated 

"For  the  dealei*,  the  new  condition  will 
eliminate  much  annoyance  and  loss  of 
profit,  and  it  should  remove  all  appre- 
hension that  some  other  dealer  is  going 
to  do  the  thing  that  you  know  to  be  un- 
sound and  unbusinesslike.  The  consumer 
will  benefit,  because  formerly  the  careful 
user  had  to  carry  the  burden  created  by 
the  careless  user.  Now  each  user  will 
pay  his  own  way.  If  the  tire  is  defective, 
the  owner  can  get  fair  treatment  pro- 
vided he  makes  a  claim  in  the  specified 
manner." 


ABRASIVE    COMPANY    SCHEDULES 

NEW  YORK,  March  6— Schedules  in 
bankruptcy  have  been  filed  by  the  Wor- 
cester Abrasive  Co.,  Inc.,  manufacturers 
of  automobile  grease  valves.  Liabilities 
are  listed  at  $21,868  and  assets  at  $7,700. 
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Vote  Amalgamation 
of  Northway  Firms 

Assets  of  Three  Companies  Pooled 

—To  Issue  $400,000  8  Per 

Cent  Gold  Notes 


NATICK,  MASS.,  March  7  —  The 
Northway  Motors  Corp.  met  to-day  at 
the  factory,  and  with  250  stockholders 
present,  it  was  voted  to  amalgamate  the 
three  corporations  bearing  the  Northway 
name,  the  Northway  Motors,  Northway 
Motors  Sales  Corp.  and  Northway  Mo- 
tors Guarantee  &  Discount  Corp.  All 
the  assets  of  the  three  companies  were 
pooled  with  the  formation  of  the  new 
corporation,  and  it  was  voted  to  issue 
$400,000  8  per  cent  three  year  gold  notes, 
.and  the  stockholders  were  asked  to  make 
contributions  of  10  per  cent  on  their 
stock. 

The  plant,  at  present,  is  almost  shut 
■down,  but  it  is  expected  to  be  opened 
this  week  and  production  started  on  in- 
•completed  trucks.  There  is  material  on 
hand  amounting  to  $500,000,  on  which 
there  is  an  indebtedness  of  $100,000.  To 
complete  200  trucks  nearly  finished  will 
take  $120,000,  and  when  sold  they  will 
bring  $780,000.  The  lass  last  year  was 
$217,000. 

The  directors  elected  were:  Judge 
Henry  C.  Mulligan,  Reginald  C.  Heath, 
Frank  V.  Noyes,  Stephen  W.  Holmes  and 
R.  E.  Northway.  William  Caswell  was 
chosen  treasurer  and  Robert  Holmes  sec- 
retary.   

New  Oldsmobile  Model 

Has  Added  Equipment 

LANSING,   MICH.,   March   4— A   new 

"body,  known  as  the  model  37  super-sport 
car  with  a  number  of  items  as  additional 

•equipment  which  are  standard  on  this 
model,  has  been  put  out  by  the  Olds  Mo- 
tor Works.     The  car  is  upholstered  and 

'Completely   trimmed   in   maroon   leather. 

It  is  painted  jersey  brown.  The  car  is 
equipped  with  Tuarc  disk  wheels,  individ- 
ual cast  aluminum  bracket  type  steps 
with  molded  rubber  tread  and  individual 
bicycle  type  fenders  with  splash  aprons. 
In  addition,  the  following  features  are 

^standard  equipment:  Gabriel  snubbers  on 
rear,  triple  bar  steel  bumpers,  Boyce  de- 
luxe motometer  mounted  on  a  bar  type 
of  radiator  cap,  windshield  cleaner,  cigar 
lighter,  double  plate-glass  windshield 
wing,  stop  signal,  cowl  ventilator,  spot- 
light mounted  on  left  front  fender  apron, 
step  light  for  both  rear  doors  and  a 
bevel  glass,  rear-view  mirror.  There  is  a 
leather  top  boot  and  a  carrier  for  two 
extra  tires.  This  ear,  complete,  as  de- 
scribed, is  priced  at  $1,825. 
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21  candlepower  gas  filled  bulb  with  clear 
glass.  The  lens  is  said  to  meet  the  re- 
(luirements  of  all  state  laws. 

Other  improvements  that  have  been  re- 
cently made  are  the  improved  wiring 
system,  which  meets  the  requirements  of 
the  Fire  Insurance  Underwriters,  the 
pressed  steel  muffler  which  replaces  the 
muffler  with  cast  ends  and  brackets,  the 
redesigned  pistons  and  connecting  rods 
which  have  been  made  lighter,  the  one- 
piece  runningboard  brackets,  the  im- 
proved fan  assembly,  the  new  design 
starting  switch  and  the  dash  weather 
trough  to  keep  water  from  the  coils. 


FORD  IMPROVES  EQUIPMENT 

DETROIT,  March  6— A  new  type  head- 
lamp lens,  knoviTi  as  the  Ford  H,  is  now 
being  fitted  as  standard  equipment  on 
all  Ford  cars  and  is  being  supplied  to 
branches  and  dealers  for  service  and  re- 
placement. The  lens  has  vertical  flut- 
ings   and  is   used   in  connection   with   a 


Timken  Axle  Denies 

Combination  Report 

NEW  YORK,  March  8— A.  R.  Demo- 
rey,  president  of  the  Timken  Detroit 
Axle  Co.,  has  sent  the  following  telegram 
to  Automotive  Industries: 

"Recent  rumors  concerning  the  Tim- 
ken company  cause  us  to  feel  we  should 
clearly  state  our  position.  We  are  not 
in  a  combination  with  parts  makers, 
either  in  the  sale  of  units  or  servicing 
nor  are  we  in  any  combination  with  any 
automobile  or  truck  manufacturer.  The 
Timken  Detroit  Axle  Co.  is  in  business 
to  manufacture  axles  and  sell  them  to 
anyone  willing  and  able  to  buy  and  pay 
for  them. 

"It  happens  that  for  the  purpose  of 
servicing  the  users  of  our  products  we 
are  selling  parts  to  a  number  of  parts 
stations,  who  also  happen  to  sell  the 
products  of  other  well  known  unit  mak- 
ers, but  this  is  purely  an  arrangement 
between  us  and  the  parts  station,  and 
not  a  group  arrangement  between  the 
unit  makers.  We  feel  we  owe  this  state- 
ment to  ourselves,  to  our  customers  and 
the  trade  in  general. 

"Briefly  our  position  is  this:  We  are 
axle  manufacturers.  We  own  and  con- 
trol our  business  and  consider  every  au- 
tomobile and  truck  manufacturer  as  a 
possible  customer.  Every  arrangement 
w-e  have  is  a  very  simple  contract  for 
the  sale  of  axles  at  a  definite  price.  Our 
interest  in  the  customer  we  sell  to  is 
purely  one  of  servicing  as  a  unit  maker." 


NEW  MARMON  SPEEDSTER 

INDIANAPOLIS,  March  6— A  new  4- 
passenger  speedster  is  now  in  pi'oduction 
at  the  Marmon  plant.  It  is  a  decided 
departure  in  appearance  from  the  other 
open  cars  and  gives  an  effect  of  length 
and  lowness.  Equipment  differing  from 
that  of  the  open  cars  includes  a  trunk 
rack  at  the  rear,  spare  wheel  mounted 
in  a  saddle  sunk  in  the  left  running- 
board,  top  bows  of  natural  wood  with 
nickel  plated  mountings.  The  price  is 
$3,950. 


HOLLIS   EXHIBITED 

TIFFIN,  OHIO,  March  6— The  Hollis 
electrically  driven  automobile  model, 
which  was  constructed  in  Hollywood, 
Cal.,  arrived  here  this  week  and  was 
placed  on  exhibition  at  the  Hollis  Trac- 
tor plant.  The  company,  which  has  been 
working  on  its  factory  here  for  two 
years,    is    preparing    for    manufacture. 
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Will  Capitalize  New 
Maihohm  at  §500,000 

Preferred   Stock  of  Two   Classes 
Is  Provided  Under  Pres- 
ent Plan 


TOLEDO,  March  7— Creditors  of  Mai- 
bohm  Motors  Co.  have  been  granted  five 
days  to  authorize  a  new  plan  for  the 
sale  of  the  -company  to  a  syndicate  of 
Sandusky  citizens,  represented  by  A.  C. 
Burch  as  agent.  The  new  company  will 
be  capitalized  at  $500,000  in  preferred 
stock  of  two  classes.  Class  A  will  be 
6  per  cent  cumulative,  dividends  com- 
mencing two  years  from  date  of  issue. 
Creditors  will  receive  this  pro  rata  with 
their  claims  as  finally  approved.  They 
will  be  represented  by  three  directors  on 
the  board. 

The  new  company  will  raise  sufficient 
cash  to  take  care  of  court  costs,  tax 
claims  and  will  attempt  to  have  Federal 
claim  deferred.  Total  tax  claims  are 
$76,000.  A  total  of  $160,000  of  new  capi- 
tal will  be  provided  by  the  Sandusky  in- 
terests. Preliminary  offer  contemplates 
a  $200,000  first  mortgage  and  other  liens 
not  to  exceed  $200,000  on  the  property. 

A  $10,000  guaranty  fund  has  been 
been  posted  by  the  purchasing  company 
in  the  Third  National  Exchange  Bank 
in  Sandusky.  The  committee  says  cred- 
itors will  receive  60  to  65  per  cent  of 
the  face  value  of  claims  by  this  arrange- 
ment, and  that  it  is  the  best  which  can 
be  submitted.  A  bankruptcy  sale  would 
leave  practically  nothing  for  creditors 
after  tax  and  prior  claims  were  paid. 


Two  Models  of  London 

Placed  on  Exhibition 

DETROIT,  March  3— Two  models  of 
the  London,  a  6-cylinder  car,  made  by 
London  Motors,  Ltd.,  of  London,  Ont.,  are 
bemg  sho\vn  at  the  annual  Windsor  show 
this  week.  The  car  is  assembled  from 
standard  units,  Herschell-Spillman  en- 
gine being  used,  together  with  Norwalk 
propeller  shaft  and  universal,  Warner 
gearset,  Bosch  ignition  and  electric 
equipment,  Gemmer  steering  gear  and 
Laminated  wood  wheels.  The  wheelbase 
is  126  in.  Pi  ices  are  phaeton  $2,700, 
sedan  $3,700.  coupe,  $3,500,  supreme 
phaeton  $2,900. 

Production  has  been  under  way  on  a 
small  scale  at  the  London  plant  pending 
the  opening  of  spring  business.  Many 
orders  are  reported  to  be  on  the  books  of 
the  company.  It  is  expected  to  bring 
out  a  4-cylinder  car  later  in  the  spring, 
the  phaeton  to  sell  at  about  $1,400.  W. 
R.  Stansell  is  president  and  general  man- 
ager of  the  company,  and  is  also  the  de- 
signer of  the  car.  The  stock  is  mostly 
in  the  hands  of  London  business  men. 

Most  other  cars  at  the  show  are  Cana- 
dian editions  of  American  cars:  Stude- 
baker.  Gray  -  Dort,  McLaughlin  -  Buick, 
Dodge,  Chevrolet,  Hupp,  Reo  and  Ford. 
A  Lincoln  shown  in  the  Ford  exhibit  at- 
tracted much  attention. 
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Overland  Phaeton 
Price  Cut  to  $550 


In  1916  It  Was  $615— Reductions 
Made     on    All     Willys- 
Knight    Models 

TOLEDO,  March  3— Price  reductions 
on  the  open  models  of  Overland  cars  and 
on  all  models  of  the  Willys-Knight  are 
announced  by  Willys-'Overland,  Inc.  The 
price  of  the  Overland  phaeton  and  road- 
ster is  reduced  from  $595  to  $550. 
.  The  Willys-Knight  list  follows: 

;-     -.;'.i,!^  Old  Price    New  Price 

Roadster    ,...!....,..., $1,475  $1,350 

Pliaeton     1,525  1,375 

Coupe     ... 2,195  1,875 

Sedan   .. ....;'. 2,395  2,095 

The  price  of  the  Overland  phaeton  only 
a  year  ago  vi'as  $1,035.  It  sold  in  1916 
for  $615.  The  latest  reductions  have 
been  thade  possible,  it  is  stated,  by  man- 
ufacturing economies,  the  liquidation  of 
high  priced  inventories  and  the  elimina- 
tion of- obligations  for  materials  at  high 
cost'.'   ' 

New  List  of  Prices 

Announced  by  H.  C.  S. 

INDIANAPOLIS,  March  6— The  H. 
C.  S.  Motor  Car  Co.,  of  which  Harry 
C.  Stutz  is  president  and  general  man- 
ager, has  announced  a  new  list  of  prices. 
The  schedule  is  as  follows: 

Old  Price    New  Price 

Phaeton $2,775  $2,400 

Coupe     3,450  2,850 

Roadster  2,725  2,400 

Sedan    3,650  3,150 

All   weather   roadster 2,550 

All    weather   phaeton 2,600 


NEW  DIXIE  FLYER  LISTS 

LOUISVILLE,  KY.,  March  6— The 
Kentucky  Wagon  Mfg.  Co.  announces 
price  reductions  on  the  various  models 
of  its  Dixie  Flyer,  ranging  from  $100 
to  $350.     The  schedule  follows: 

Old  Price     New  Price 
Phaeton  and  Roadster...     $1,195  $1,095 

4-passenger     Speedster..       1,395  1,245 

Coupe     1,895  1,545 

Sedan     1,895  1,59". 


Rolls-Royce  Phaeton 

Is  Now  Priced  at  $10,900 

SPRINGFIELD,  MASS.,  March  7~A 
new  price  of  $10,900  for  the  Rolls-Royce 
phaeton  is  announced  by  L.  J.  Belnap, 
p'rtesident  of  Rolls-Royce  of  America. 
This  price  is  guaranteed  and  represents 
a  substantial  economy  to  Rolls-Royce  cus- 
tomers. In  his  announcement,  Belnap 
says  that  in  the  two  years  it  has  been 
on  an  operating  basis,  the  company  has 
determined  its  costs  and  perfected 
methods  and  organization  in  such  a  way 
as  not  only  to  equal  but  to  excel  the 
English-built  car.    He  adds: 

It  Is  a  fact  that  with  the  American 
mechanic,  equally  skilled  as  he  la  with  the 
English   mechanic,   and   excelling   him    fs   he 
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does  in  enthusiasm  and  initiative,  due  to 
more  favorable  labor  conditions,  we  are 
actually  building  the  Rolls-Royce  in  America, 
not  only  better  than  it  has  ever  been  built 
before  but  more  economically.  We  have  this 
advantage  that,  with  our  already  acquired 
long  experience  in  building  Rolls-Royc©  cars 
in  England,  over  here  we  have  not  suffered 
from  many  manufacturing  difficulties  and 
problems  which  would  be  eliminated  only 
by  beginning  new,  as  we  did  here  in  Spring- 
field,   Mass. 
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CLETRAC  F  MODEL  REDUCED 

CLEVELAND,  March  4— The  Cleve- 
land Tractor  Co.  has  made  a  reduction  in 
the  price  of  its  new  Model  F  from  $795 
to  $595.  The  company  announces  that 
production  will  shortly  be  increased  from 
20  per  cent  of  normal  to  60  per  cent. 


BEEMAN  TRACTOR,  $240 

MINNEAPOLIS,  March  3— The  Bee- 
man  Tractor  Co.  of  this  city  has  reduced 
the  price  of  its  Model  G  to  $240.  This 
company  now  makes  a  smaller  model 
known  as  Beeman  Jr.,  which  sells  for 
$180. 

ARO  PRICE  DROPS 

MINNEAPOLIS,  March  6— The  Aro 
Tractor  Co.  has  reduced  the  price  of  its 
model  E  tractor  from  $450  to  $385.  f.o.b- 
Minneapolis. 


British  Exports  Drop 

While  American  Gain 

WASHINGTON,  March  4— Analysis 
of  British  automotive  exports  for  Decem- 
ber, compiled  by  Commercial  Attache  W. 
S.  Tower  at  London,  shows  a  sharp  de- 
cline as  compared  with  the  previous 
month.  American  shipments  for  the 
same  month  revealed  an  increase. 

Exports  of  British  made  passenger 
cars  for  December  show  a  total  of  33, 
valued  at  £25,257;  14  trucks,  £11,651,  and 
9  chassis,  £13,866.  Three  cars  and  two 
trucks  were  sold  in  Brazil;  4  cars  and 
7  trucks  in  Argentina,  and  2  chassis  in 
this  country. 


Ford  Service  Policy 

Also  Will  Be  Lincoln's 

'CHICAGO,  March  6— It  is  the  intention 
of  Henry  Ford  to  make  the  service  of 
the  Lincoln  car  as  complete  as  that  of 
the  Ford  car  just  as  soon  as  possible. 

The  following  inquiries  recently  were 
addressed  to  Ford: 

1 — Is  the  flat  rate  system  that  has  been  so 
beneficial  to  Ford  dealers  and  Ford  cars  to 
be  put  in  effect  for  the  Lincoln? 

2 — Is  it  expected  that  the  Lincoln  and  Ford 
cfirs  will  be  serviced  through  the  same  service 
departments? 

3 — Will  you  follow  the  well  established 
Fo-d  policy  as  to  permitting  parts  of  other 
manufacturers  to  be  used  on  the  Lincoln  car? 

4 — Do  you  expect  to  make  the  Lincoln  serv- 
ice as  universal  as  Ford  service? 

The  reply  from  Ford's  personal  office 
was  as  follows: 

Answering  your  inquiry  addressed  to  Mr. 
Ford,  we  desire  to  advise  that  Ford  policies 
will  gradually  be  put  into  effect  in  the  Lin- 
coln Motor  Car  Co.  or  as  fast  as  it  is  possible 
to  do  so. 


Guaranty  Trust  Co. 
Discusses  Prices 


Sees  Industry  at  End  of  Revision 

Period— Pre- War  Com- 

parison  Impossible 

NEW  YORK,  March  2— The  Guaranty 
Trust  Co.,  in  discussing  automobile  prices 
in  its  monthly  survey,  states  that  "ap- 
proximate stabilization  of  automobile 
prices  is  believed  in  the  industry  to  have 
been  definitely  reached." 

It  then  goes  on  to  say: 

The  average  price  of  49  of  the  principal 
standard  touring  car  models  is  now  22  per 
cent  below  the  average  price  on  Sept.  1,  1920, 
but  the  price  of  the  greater  quantity  of  cars 
sold  represents  a  much  greater  reduction, 
some  as  much  as  421/2  per  cent.  This  reduc- 
tion has  been  brought  about  by  a  series  of 
price  cuts  spread  over  more  than  a  year,  so 
that  we  now  stand  at  what  appears  to  be  the 
end  of  the  period  of  price  revision  rather  than 
at  the  beginning.  In  view  of  known  improve- 
ments and  refinements  in  the  product,  no  com- 
parison of  present  prices  with  those  of  1915 
is   possible   or  significant. 

Smaller  Reductions  an  Indication 

This  conclusion  in  regard  to  stabilization 
is  based  not  only  upon  the  amount  of  the 
average  price  reduction  that  has  taken  place, 
but  also  upon  the  progressively  smaller  price 
cuts  made  recently  by  leading  manufacturers. 
Furthermore,  at  least  six  manufacturers  have 
raised  their  prices  since  the  first  of  the  year, 
and  there  is  justification  for  the  belief  in  an 
apparent  stabilization  of  the  costs  of  the  chief 
materials  entering  into  motor  car  manufac- 
ture. 

Many  people  believe  that  the  prices  of  raw 
materials  entering  into  the  manufacture  of 
automobiles  have  reached  bottom.  In  the 
case  of  some  of  these  materials  a  renewal  of 
the  upward  price  trend  has  been  manifested. 
The  average  price  of  metals  and  metal  prod- 
ucts is  now  nearer  the  1913  level  than  that 
of  any  of  the  nine  groups,  except  farm  prod- 
ucts, for  which  the  Bureau  of  Labor  Statistics 
compiles  price  data.  It  appears,  therefore, 
improbable  that  automobile  production  costs 
can  go  materially  lower  for  some  time. 

Inventories  have  been  well  liquidated  in  the 
automobile  industry  and  the  industry  brought 
to  a  sound  position,  where  no  justification  of 
further  general  price  reduction  appears  to 
exist. 


Pennsylvania  Railroad 

Takes  Up  Use  of  Trucks 

BALTIMORE,  March  6— The  Mer- 
chants and  Manufacturers  Association 
has  been  informed  by  the  Pennsylvania 
Railroad  Co.  that  a  plan  for  motor  truck 
distribution  of  freight  is  under  consid- 
eration for  this  city. 

It  is  the  belief  of  Robert  C.  Wright, 
general  traffic  manager  of  the  Pennsyl- 
vania, that  the  vast  volume  of  less  than 
carload  traffic  congests  the  rails  of  the 
terminals  and  interferes  with  the  proper 
handling  of  carload  traffic.  For  that  rea- 
son he  believes  it  should  be  eliminated 
entirely  from  important  stations  and 
provided  for  by  the  construction  of  a 
large  warehouse  on  the  outskirts  of  the 
city  from  which  store-door  deliveries 
would  be  made  by  motor  truck  at  the 
expense  of  the  railroad. 
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Lighter  Cars  Meet 
Favor  in  Australia 


Low   Fuel    Consumption,    Selling 

Factor — Market  Far  from 

Saturation  Point 


WASHINGTON,  March  7— There  is  a 
considerable  demand  for  low  and  medium 
priced  cars  of  American  make  in  Aus- 
tralia. A  study  of  the  situation  by  A. 
W.  Ferrin,  formerly  trade  commissioner 
in  Melbourne,  shows  that  American  cars 
retail  in  Australia  at  about  twice  the 
American  price  on  account  of  the  recent 
conditions  of  exchange,  freight  and  other 
charges.  Gasoline,  all  of  which  is  im- 
ported, tires,  and  other  supplies  also  cost 
about  twice  as  much  as  in  the  United 
States,  consequently  the  car  with  low 
fuel  consumption  and  easiest  on  tires 
makes  a  stronger  appeal  than  a  heavier 
car. 

One  Car  to  67  Inhabitants 

The  fact  that  Australia  has  only  one 
automobile  to  67  inhabitants  indicates 
that  the  market  is  far  from  a  saturation 
point.  In  addition,  the  average  Austra- 
lian income  is  higher  than  the  American 
or  Canadian,  and  the  proportion  of  the 
population  which  can  afford  an  Ameri- 
can car  is  probably  considerably  greater 
than  the  possible  percentage  in  this 
country. 

It  is  significant  to  note  that  90  per 
cent  of  the  cars  now  in  use  in  Australia 
are  for  purely  commercial  purposes,  and 
the  automobile  is  recognized  as  an  im- 
portant element  of  transportation  on  that 
continent. 

American  exporters  of  automobiles  will 
be  interested  to  know  that  the  high  ini- 
tial cost  and  the  high  cost  of  operation, 
together  with  the  light  road  beds,  have 
so  far  been  against  the  large  use  of  mo- 
tor trucks.  A  mistaken  impression  as  to 
the  economy  of  horse  transportation  is 
probably  the  greatest  barrier  to  the 
spread  of  automotive  carrying. 

Better  Roads  Will  Help 

The  average  rural  operator  does  not 
appear  to  have  investigated  the  question 
of  horse  versus  truck  very  scientifically, 
and  it  is  difficult  to  find  one  who  can 
tell  just  what  it  costs  him  to  transport 
his  products  by  wagon.  There  is  little, 
if  any,  doubt  that  with  the  improvement 
of  roads  to  the  point  of  withstanding 
heavy  traffic  in  all  weathers,  the  motor 
truck  will  win  its  way  in  Australia.  The 
first  requisite  of  success  for  the  motor 
truck  is  better  roads;  the  second,  wider 
education  as  to  the  value  of  motor  trans- 
port; the  third,  greater  technical  knowl- 
edge in  the  rural  districts,  where  the 
number  of  men  who  can  now  operate  a 
truck  is  small. 

Trucks  are  used  in  fair  numbers  in 
Sydney,  the  undulating  streets  of  which 
are  hard  on  horses,  but  not  to  any  ex- 
tent in  the  better  paved  streets  of  Mel- 
bourne, Adelaide,  Brisbane,  Perth  and 
other  large   cities.     Initial   cost   is   the 
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chief  objection  to  the  commercial  car 
in  these  cities. 

The  overstock  of  motor  cars  in  Aus- 
tralia, which  six  months  ago  was  seri- 
ously depressing  the  market,  has  been 
entirely  cleared  up,  according  to  advices 
from  Melbourne  and  Sydney,  and  impor- 
tations of  American  cars  have  greatly  in- 
creased. Australia  was  the  third  largest 
purchaser  of  American  cars  during  1921, 
and  her  imports  of  motor  cars  from  the 
United  States  were  three  times  as  great 
as  those  from  the  United  Kingdom. 

Shipments  of  American  cars  to  Aus- 
tralia numbered  3740  in  1921  and  3905 
in  1920,  a  remarkable  showing  in  the 
face  of  the  adverse  conditions  prevail- 
ing during  the  first  six  months  of  the 
year,  when  the  low  conversion  rate  of 
Australian  sterling,  restrictions  of  re- 
mittances to  foreign  countries,  and  other 
factors  were  reducing  all  imports  to  a 
minimum. 
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Treasurer  Is  Appointed 

Miami  Cycle  Receiver 

MIDDLETOWN,  OHIO,  March  8— An- 
thony H.  Walburg,  secretary  and  treas- 
urer of  the  Miami  Cycle  &  Manufactur- 
ing Co.,  has  been  appointed  receiver  for 
that  corporation.  The  application  was 
made  by  the  company,  but  it  was  the 
result  of  a  suit  filed  against  it  by  the 
Empire  Trust  Co.  of  New  York  to  force 
payment  of  notes.  The  company  has 
outstanding  $371,900  in  common  stock 
and  $656,200  in  preferred.  The  common 
is  closely  held.    There  is  no  funded  debt. 

The  company  was  incorporated  in  1894 
to  manufacture  and  distribute  bicycles, 
coaster  brakes,  pedals,  etc.  The  plant 
here  covers  an  entire  city  block  and 
contains  a  total  floor  space  of  175,000 
sq.  ft. 


Home  Demand  Sustains 
British  Automotive  Market 

LONDON,  Feb.  28  {hy  mail)— Were 
not  the  home  demand  for  light  cars  ex- 
ceeding expectations,  Britain's  motor 
trade  would  be  on  the  verge  of  collapse. 
There  is  no  demand  for  heavy  types, 
though  sales  of  medium  cars  are  fairly 
satisfactory.  Demand  for  side-cars, 
motorcycles  and  trucks  are  far  below 
normal. 

There  is  a  possibility  of  further  price 
reductions,  for  labor  by  now  thoroughly 
realizes  the  position  the  trade  is  in.  As 
matters  stand,  foreign  sales  must  he  ac- 
celerated if  factories  are  ever  to  work 
at  capacity. 


CLEVELAND   RE-ELECTS   OFFICERS 

CLEVELAND,  MARCH  6— All  present 
officers  and  directors  were  re-elected  at 
the  annual  meeting  of  the  Cleveland  Au- 
tomobile Co.  held  in  this  city.  The  com- 
pany did  not  make  public  its  financial 
condition,  but  it  was  stated  that  produc- 
tion at  the  factory  is  increasing.  Be- 
tween 35  and  40  cars  were  made  daily  in 
February,  and  Secretary  J.  L.  Krall  said 
approximately  1500  would  be  turned  out 
in  March. 


French  Offer  Prize 
for  Aviation  Motor 


Competition     Open     to     Foreign 

Makers — Must  Be  Ready 

by  March  1,  1924 

PARIS,  March  1  (by  mail)— Two  mil- 
lion francs  are  offered  in  competition  for 
the  best  aviation  engine  for  commercial 
service  of  either  French  or  foreign  con- 
struction. Details  of  the  competition 
have  not  yet  been  decided,  but  it  is  prob- 
able that  after  a  preliminary  test  of  5 
hours  on  the  bench  and  2  hours  on  a 
plane  at  an  altitude  of  6500  feet,  the  en- 
gines will  have  to  undergo  a  240  hour 
bench  test,  in  periods  of  8  hours,  the 
entire  tests  to  be  finished  within  100 
days.  There  will  be  penalizations  for  all 
stops,  changing  of  parts  or  repairs. 

The  competing  engines,  which  will 
have  to  be  ready  for  the  tests  by  March 
1,  1924,  must  develop  between  350  and 
450  hp  ,  and  weigh  less  than  7.2  pounds 
r"r  aorsepower  without  accessories.  The 
object  of  the  competition  is  to  develop  a 
really  reliable  engine,  capable  of  being 
used  for  long  periods  without  overhaul- 
ing for  commercial  flying. 

Of  the  two  million  francs,  one  half  is 
offered  by  the  French  Government  and 
the  other  by  a  public  committee.  The 
Government  million  will  be  used  to  cover 
the  expenses  of  the  trials  and  to  offer 
two  prizes  of  300,000  francs  each  for 
the  most  reliable  French  engine  and  for 
the  one  having  the  best  economy  with  the 
lowest  head  resistance. 

The  million  subscribed  by  the  public 
com.mittee  will  be  used  to  purchase  the 
winning  engine  if  of  French  construction, 
or  to  purchase  the  manufacturing  rights 
if  of  foreign  origin.  Entries  for  this 
competition  are  received  until  Dec.  1, 
1923,  the  fee  being  25,000  francs,  of 
which  half  will  be  refunded.  Foreign 
makers  will  have  to  deposit  10,000  francs 
to  cover  the  cost  of  the  bench  tests. 


Imports  of  Cars  and  Tires 
Declined  in  New  Zealand 

LOS  ANGELES,  Feb.  6— Official  trade 
statistics  for  New  Zealand  record  a  sub- 
stantial decrease  in  the  imports  of  auto- 
mobiles during  1921.  The  United  States, 
which  for  the  past  four  or  five  years  has 
supplied  fully  85  per  cent  of  all  cars 
imported  by  the  Dominion,  was  particu- 
larly hit  by  the  slump  in  the  demand. 

The  number  of  motor  cars  imported  by 
New  Zealand  in  1921  totaled  3843.  com- 
pared with  11,994  .in  1920  and  6100  in 
1919.  Imports  of  automobile  tires  also 
declined  considerably.  In  1921  tires  im- 
ported were  valued  at  £715,306,  compared 
with  £1,803,961  in  1920  and  £860,048  in 
1919. 

The  drop  in  the  total  trade  of  New 
Zealand  last  year  amounts  to  approxi- 
mately £19,000,000.  The  1921  imports 
aggregated  £42,942,443,  compared  with 
£61,595,828  in  1920  and  £30,671,698  in 
1918. 
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Washington   Shown 
Low  Priced  "Star" 


Diirant  Responsibility  Ends  With 

Completed  Car — S  e  p  a  r  a  t  e 

Distributing  Organization 

{Continued  from  page  582) 
but  many  details  remain  to  be  worked 
out.  Definite  decisions  have  not  been 
reached  on  all  the  parts  which  will  be 
.used  and  it  is  understood  prices  will  be 
the  determining  factor.  The  phaeton 
-will  have  a  full  five-passenger  touring 
iody  of  good  appearance. 

Official  details  still  are  lacking  con- 
<ierning  the  exact  relations  between  the 
j)arts  makers  and  Durant  in  the  new 
venture.  While  sales  plans  have  not  been 
-worked  out,  there  is  no  reason  to  believe 
that  distribution  will  be  through  the  or- 
ganization which  Durant  has  built  up  for 
his  own  line,  although  the  showing  in 
Washington  will  be  made  with  a  back- 
ground of  Durant  cars. 

Offices  for  the  Star  Motor  Car  Co. 
have  been  rented  at  511  Fifth  Avenue. 
The  Durant  Corp.,  which  handles  stock 
sales  for  the  Durant  enterprises,  is  lo- 
<;ated  in  the  same  building.  The  new 
-company  has  not  yet  been  incorporated, 
and  the  names  of  those  who  will  be  the 
incorporators  have  not  been  disclosed. 

Orders  for  June  15  delivery  of  the  new 
■car  are  being  taken  at  Washington,  and 
purchasers  are  guaranteed  against  a  re- 
■duction  of  prices.  The  Star  will  be  dis- 
played in  other  cities  before  actual  pro- 
duction is  begun. 

Durant  headquarters  characterizes  as 
"interesting"  a  report  that  Durant  has 
just  completed  arrangements  for  big 
banking  connections  in  Wall  street  for 
his  properties.  The  report  has  it  that 
a  large  order  for  wheels  was  placed  at 
a  highly  advantageous  price  because  it 
was  possible  to  pay  cash.  This  report 
-was  responsible  for  a  sharp  upward  turn 
in  the  stock  of  Durant  Motors,  Inc.,  on 
the  curb  market. 


NO  GERMAN  FORD  PLANT 

DETROIT,  March  8 — ^Henry  Ford  de- 
nies reports  that  he  proposes  to  estab- 
lish a  huge  branch  factory  in  Germany 
in  which  to  manufacture  cars,  trucks  aid 
tractors.  It  is  understood  this  plan  was 
given  consideration  but  later  abandoned. 
An  extensive  business  in  Holland  and 
Belgium  is  being  done  through  the  Ant- 
werp assembly  plant  which  was  opened 
Jan.  1.  The  territory  covered  includes 
Switzerland  and  Luxembourg.  The  man- 
ager is  Don  Critchley,  formerly  of  the 
New  York  branch. 


VARNISH   MEN   MEET 

BROOKLYN,  March  6— The  plant 
managers  of  the  New  York  and  northern 
New  Jersey  section  of  the  National  Var- 
nish Association  at  their  twenty-fifth 
meeting  elected  Frank  M.  Schumann 
chairman  and  E.  J.  Cole  secretary.  Both 
are  connected  with  Kilo  Varnish  Corp. 
The  Subject  discussed  at  the  meeting 
was  "Driers  and  Drier  Specifications,''  in 


First  Engineering  Details  of  New 
''Star,"  Car  Durant  Is  Building 

NEW  YORK,  Mar.  7 — The  first  engineering  details  of  the  new  Durant  built 
"Star"'  were  learned  here  today.  The  car  is  to  have  a  wheelbase  of  102  in. 
and  will  weigh  about  1800  lbs.  The  engine  will  be  a  four  cylinder  Continental  with 
bore  of  ZYs  in.  and  strol<e  of  414  '"•  A  number  of  details  and  engineering  features 
are  not  yet  definitely  settled. 

The  four  cylinders  will  be  cast  in  one!  piece  with  the  upper  half  of  the  crankcase, 
a  conventional  L-head  construction  being  employed.  Whether  the  distribution  will 
be  by  gears  or  chain   is  unsettled. 

Pressure  lubrication  will  be  supplied  through  a  hollow  camshaft,  to  main  bear- 
ings, with  splash  to  connecting  rods.  The  electrical  units  will  probably  be  of 
Auto  Lite  make,  with  conventional  drive,  probably  off  the  water  pump  shaft  for  the 
generator.  Bendix  drive  will  be  used  on  starter,  which  will  engage  with  toothed 
flywheel  in  usual  way« 

Water  circulation  through  a  flat  tube  type  of  radiator  will  be  by  centrifugal 
pump.  A  belt  driven  fan  is  provided.  The  engine  will  be  mounted  by  four-point 
support   on   cross   members,   and   not  attached   to    main   frame. 

The  layout  of  clutch,  gearset  and  frame  is  similar  to  that  used  in  the  four- 
cylinder  Durant,  the  gearset  being  mounted  as  a  separate  unit  amidship,  and  con- 
nected with  engine  by  universal  joints  which  are  not  of  the  fabric  or  all-metal  type, 
but  a  combination  of  the  two  without  metal-to-metal   contact. 

The  clutch  is  almost  identical  with  that  used  in  the  Durant,  being  of  the  single 
plate  type  with  direct  acting  springs  and  multiplying  levers  for  disengagement. 
Clutch  facings  are  of  the  molded  type  and  are  allowed  to  float. 

The  gearset  is  a  conventional  three-speed  type,  similar  to  the  Warner  gearset 
used  in  Durant  cars,  but  may  or  may  not  be  made  by  the  Warner  Gear  Co.  A 
longitudinal  tubular  frame  member  which;  serves  also  as  a  muffler  is  employed  to 
minimize   torsional    deflection    with    accompanying    body   troubles. 

Side  members  of  the  frame  are  straight  I'/a  x  4  In.  channel,  arranged  to 
accommodate  light  commercial  as  well  as  open  and  closed  passenger  bodies.  All 
springs  are  semi-elliptic.  Details  of  rear  axle  are  not  settled,  but  it  will  be  semi- 
or  three-quarter  floating  Timken,  with  Timken  bearings  and  10  In.  brake  drums 
accommodating  both  sets  of  brakes.  Front  axlei  is  of  I-beam  type  and  has  Timken 
wheel  bearings.  Hotchkiss  drive  and  two  Spicer  joints  are  employed.  Steering 
gear  will  probably  be  of  worm  and  wheel  type,  but  this  and  the  make  to  be  used 
are  unsettled. 

No  special  light  truck  chassis  with  longer  wheelbase  and  heavier  rear  axle  is 
contemplated   at  present. 
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which  Dr.  Percy  H.  Walker  of  the  Bureau 
of  Standards  took  part.  The  next  meet- 
ing will  be  held  March  16  when  the  sub- 
ject to  be  taken  up  will  be  "Cost  of 
Trucking  and  Its  Inclusion  in  Cost  Ac- 
counting Systems." 


Detroit  Has  Reciprocal 

Exchange  Insurance  Plan 

DETROIT,  March  7— The  Detroit  Au- 
tomobile Inter-Insurance  Exchange  has 
been  organized  as  a  reciprocal  exchange 
insurance  plan  to  furnish  all  forms  of 
automobile  insurance  at  cost  to  members 
of  the  Detroit  Automobile  Club.  Actual 
writing  of  insurance  will  begin  with  the 
issuance  of  a  charter. 

Rates  of  the  new  insurance  at  the  out- 
set will  be  10  per  cent  lower  than  the 
conference  rates.  This  will  be  lowered 
as  a  surplus  fund  is  accumulated. 


LOWMAN  BILL  ADVANCES 

AL.BANY,  March  9— The  Assembly 
has  concurred  with  the  Senate  in  the 
passage  of  the  Lowman  bill,  which  is 
intended  to  I'egulate  the  size  and  weight, 
capacity  and  rate  of  speed  of  motor 
trucks,  trailers  and  omnibuses  and  au- 
thorize the  state  highway  commission  to 
inspect  motor  vehicles  to  detect  overload- 
ing, inadequacy  of  the  equipment  and 
other  violations. 


Gasoline  Consumption 

Greatly  Exceeded  1920 

WASHINGTON,  March  6— Refinery 
statistics  for  the  calendar  year  1921, 
compiled  by  the  Bureau  of  Mines,  shows 
that  the  domestic  consumption  of  gaso- 
line for  1921  exceeded  the  previous  year 
by  260,000,000  gal.,  and  1919  by  1,081,000 
gal.  The  daily  average  of  production 
in  1921  was  14.119,313  gal.,  with  a  total 
production  for  the  year  of  5,153,549,318 
gal.  The  total  production  during  1920 
amounted  to  4,882,546,649  gal.  Exports 
and  shipments  for  1921  amounted  to  a 
daily  avei-age  of  1,511,000  gal.,  or  283,000 
gal.  less  than  the  daily  average  of  ex- 
ports and  shipments  for  1920. 

On  Jan.  1,  1922,  there  were  303  re- 
fineries, with  a  total  daily  indicated  ca- 
pacity of  1,736,725  barrels  operating  in 
the  United  States  as  compared  with  328 
operating  plants  having  a  daily  indicated 
capacity  of  1,714,395  barrels  on  Jan.  1, 
1921.  These  plants  were  operating  on  a 
basis  of  80  per  cent  of  their  indicated  ca- 
pacity on  Jan.  1,  1922,  and  84  per  cent 
on  Jan.  1,  1921. 

During  the  year  1921  the  petroleum 
i^fineries  of  the  United  States  ran  75,- 
325,670  barrels  of  Mexican  crude  oil; 
2,745,015  barrels  of  Mexican  tops  and 
160,557  barrels  of  Mexican  crude  naph- 
tha through  the  stills.  The  Mexican 
crude  run  exceeded  1920  by  19  per  cent. 
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France  Still  Seeks 
Own  "National  Fuel" 


Government's  Present  Substitute 

for  Foreign  Gasoline  Not 

Proving  Satisfactory 

PARIS,  Feb.  28  {by  mail)— With  cash 
prizes  of  $50,000  for  an  alcohol  fuel 
competition,  and  a  Government  subven- 
tion of  $80,000  for  laboratory  experi- 
ments, France  is  making  a  serious  effort 
to  produce  national  substitutes  for  for- 
eign gasoline.  There  is  on  the  market 
at  the  present  time  a  Government  mix- 
ture known  as  "national  fuel"  w^hich  is 
composed  of  50  per  cent  German  benzol 
and  50  per  cent  French  alcohol.  This  is 
used  by  the  Paris  omnibus  company  with 
not  altogether  satisfactory  results  and 
has  met  with  hardly  any  success  else- 
where. 

An  important  competition  is  about  to 
open  at  Beziers,  in  the  south  of  France, 
with  direct  government  support,  with  a 
view  to  the  development  of  a  national 
fuel  on  an  alcohol  basis.  The  program 
provides  for  bench  tests  of  different 
classes  of  fuels  presented  by  the  com- 
petitors. 

Says  Program  Is  Impossible 

It  is  impossible  for  the  present  French 
program  to  solve  the  gasoline  problem 
of  France,  declares  Maurice  Goudard, 
president  of  the  Solex  Carbureter  Co. 
Goudard  indicated  that  the  efforts  to 
enforce  the  use  of  alcohol  is  only  an 
attempt  of  the  farmers  and  wine  growers 
of  France  to  put  an  additional  tax  on 
automobile  users.  If  it  is  made  compul- 
sory for  automobiles  to  use  alcohol  fuel, 
this  will  open  up  a  rich  market  for  the 
beetroot  growers  of  the  north  and  will 
leave  the  southern-produced  alcohol  free 
for  marketing,  without  competition,  for 
human  consumption. 

French  national  fuel  is  very  interna- 
tional, says  Goudard,  for  only  the  alco- 
hol is  produced  in  France,  the  benzol  or 
gasoline  mixed  with  it  having  to  be  im- 
ported from  abroad.  In  case  of  war 
the  whole  of  the  French  production  of 
alcohol  would  be  taken  over  for  making 
explosives  and  the  bottom  would  drop 
out  of  the  national  fuel  program. 

The  French  automobile  industry  is  be- 
ing crippled  by  the  high  price  of  gaso- 
line, which  costs  five  times  more  than  in 
pre-war  days,  despite  improved  and  more 
economical  methods  of  handling.  The 
average  increase  in  the  cost  of  commodi- 
ties in  France  is  three  times  the  pre-war 
standard,  while  in  the  case  of  automo- 
biles the  coefficient  is  less  than  3.  Goud- 
ard considers  that  the  final  solution  of 
the  problem  will  be  found  in  synthetic 
alcohol  and  benzol. 
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tee.  The  scholarship,  which  is  being 
given  by  Harvey  S.  Firestone  for  the 
best  essay  written  on  the  subject,  "How 
Good  Roads  Are  Developing  My  Com- 
munity," is  an  award  to  encourage  the 
study  of  highway  economics.  The  essays 
must  not  exceed  700  words  in  length; 
they  must  be  submitted  not  later  than 
May  1,  and  all  students  o:'  high  school 
grade  are  eligible  to  compete. 
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Conservatism  Marks 
Outlook  in  ]\ew  York 
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ANOTHER  ROAD  SCHOLARSHIP 

WASHINGTON,  March  7— For  the 
third  consecutive  year  a  four  year  uni- 
versity scholarship  is  being  offered  high 
school  students  by  the  Highway  and 
Highway  Transport  Education  Commit- 


Eastern  Ford  Dealers 

Are  Guests  of  Company 

NEW  YORK,  March  8— More  than  500 
Ford  dealers  from  the  Metropolitan  dis- 
trict. New  England  and  New  York  state 
were  guests  of  the  Ford  company  at  lun- 
cheon at  the  Commodore  Hotel  yester- 
day. Several  factory  representatives 
were  present,  including  W.  A.  Ryan,  gen- 
eral sales  manager;  Frank  Haddis  and 
E.  B.  Hobart,  superintendent  of  the  parts 
department  of  the  factory.  They  were 
the   principal   speakers. 

Ryan  referred  briefly  to  the  Lincoln 
car,  saying  that  15  a  day  now  were  be- 
ing turned  out,  but  that  production  soon 
would  be  increased  to  35.  He  added  that 
Henry  Ford  expected  large  sales  for  the 
Fordson  tractor  at  the  new  price. 


Output  in  February 

Gains  Over  January 

{Continued  from  page  582) 

Rapid  improvement  in  sentiment 
is  apparent  in  the  agricultural  dis- 
tricts, and  the  rising  prices  of  farm 
products  give  every  reason  for  con- 
fidence that  farmers  will  be  back 
in  the  market  for  automotive  prod- 
ucts in  the  near  future.  A  ques- 
tionnaire sent  recently  to  representa- 
tive farmers  in  the  states  of  Wash- 
ington, Idaho  and  Oregon  brought 
the  information  that  many  of  them 
intended  this  year  to  buy  not  only 
trucks  but  passenger  cars.  The 
farm  market  for  light  delivery  vehi- 
cles is  steadily  improving.  Export 
sales  also  are  expanding. 

Substantial  sales  of  the  more 
popular  lines  are  being  made  in 
almost  all  parts  of  the  country,  and 
it  now  is  certain  that  the  first  quar- 
ter vi^ill  show  a  very  large  increase 
in  business  in  comparison  with  the 
same  period  last  year.  It  is  not 
probable,  however,  that  the  second 
quarter  will  show  so  large  a  com- 
parative gain  because  sales  in  those 
months  of  1921  were  surprisingly 
good. 

While  predictions  are  dangerous 
in  a  period  of  readjustment,  it  can 
be  stated  with  reasonable  confidence 
that  passenger  car  sales  this  year 
will  be  fully  as  good  as  last,  when 
they  aggregated  1,500,000;  truck 
sales  will  be  considerably  larger  and 
the  parts  business  very  much  better. 


Metropolitan  Distributors  Regard 

Present  Demands  for  Cars 

Typical  of  Season 

NEW  YORK,  March  9— Metropolitan 
car  distributors  are  approaching  mid- 
March  with  an  encouraging  record  of 
sales  for  the  early  part  of  the  year  and 
prospects  of  lively  business  up  until 
about  the  end  of  June.  The  more  ex- 
perienced and  farsighted  merchants, 
however,  are  not  letting  present  and  im- 
mediate prospect  business,  even  with  its 
substantial  increase  over  that  of  a  year 
ago,  lead  them  into  anticipation  of  a 
heavy  volume  of  sales  for  1922.  They 
see  in  the  present  condition  of  the  mar- " 
ket  nothing  more  than  the  typical  spring 
demand  of  a  year  that  is  expected  to 
approach  a  little  way  toward  what  might 
be  termed  normal  in  comparison  with 
the  restricted  business  of  1921. 

Distributors  and  dealers  who  can  be 
induced  to  talk  without  putting  "public- 
ity" into  their  conversations  do  not  pre- 
dict that  the  present  stimulation  will  go 
right  on  throughout  the  year.  They 
frankly  look  for  a  quiet  and,  on  some 
lines,  even  dull  third  quarter,  and  for  a 
fourth  quarter  whose  volume  will  be 
determined  by  the  size  and  value  of  the 
1922  crops  and  the  reactions  of  the  in- 
dustrial and  commercial  centers  to  the 
harvest  situation.  Studebaker,  Buick 
and  Dodge  are  selling  heavily,  and  good 
records  are  being  made  in  a  number  of 
other  lines,  including  Cadillac,  Chevrolet, 
Overland  and  Ford. 

^  The  wholesale  territory  around  New 
York  is  reflecting  the  metropolitan  situ- 
ation, and  the  general  result,  of  course, 
is  the  placing  of  pretty  sizeable  orders 
with  the  factories.  These  are  virtually 
for  immediate  deliver^-,  as  the  veteran 
distributors  see  the  need  for  sizeable 
stocks  in  order  that  they  may  lot  lose 
out  on  the  demand  which  will  exist  dur- 
ing the  next  three  months. 

There  is  nothing  in  the  New  Tork  sit- 
uation, however,  to  indicate  that  any  tre- 
mendous improvement  over  the  sales  rec- 
oi'ds  of  1921  can  be  expected.  A  thought- 
ful analysis  of  the  situation  suggests  that 
in  this  territo^-y  the  increase  in  business 
will  be  only  a  logical  one,  based  on  the 
absolute  necessity  for  some  replace- 
ments postponed  a  year  ago  and  on  the 
plainly  apparent  better  feeling  of  the 
public  regarding  the  future  of  business. 

ASK   URSUS  RECEH^ER 

CHICAGO,  March  6— Stockholders  of 
the  Ursus  Motors  Co..  incorporated  at 
§1,000,000,  have  filed  a  suit  for  a  re- 
ceiver in  the  Circuit  Court.  The  bill 
alleges  that  4000  stockholders  have  been 
fraudulently  deprived  of  approximately 
a  million  dollars.  According  to  the  bill, 
the  company  was  formed  to  manufacture 
tractors  and  farm  implements,  and  the 
money  received  has  not  been  used  for 
manufacturing  purposes. 
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Adria  Pays  in  Full; 
Factory  Will  Resume 

Creditors  Gave  Consent  to  Exten- 
sion on  Payments  at  Meet- 
ing a  Month  Ago 

BUFFALO,  March  4— The  Adria  Mo- 
tor Car  Co.  of  Batavia  has  issued  an 
announcement  through  President  Vre- 
masak  that  it  has  paid  its  creditors  in 
full  and  is  now  ready  to  resume  its  manu- 
facturing operations  suspended  more 
than  a  month  ago,  when  the  company 
faced  a  cash  shortage. 

Extension  on  payments  of  accounts 
was  given  the  company  by  its  creditors 
when  a  general  meeting  of  the  stock- 
holders and  directors  was  held  a  month 
ago.  At  that  time  it  was  stated  that 
payment  in  full  would  be  made  just  as 
quickly  as  a  refinancing  plan  could  be 
worked  out.  The  plan  has  now  been 
carried  through  successfully,  according 
to  the  company  officers,  and  the  corpora- 
tion is  prepared  to  meet  its  fullest  busi- 
ness demands. 

Vremasak  said  that  from  September  to 
November  the  company  manufactured  15 
cars  and  that  17  others  were  in  process 
of  manufacture  when  the  factory  was 
closed. 

"Now  we  are  prepared  to  go  ahead 
fast  again,"  he  said.  "One  of  our  dis- 
tributors has  15  dealers  and  has  orders 
in  writing  for  more  than  500  cars.  The 
company  is  about  to  build  a  new  model, 
which  we  believe  will  be  popular." 


International  Metal 

Acquired  by  Ternstedt 

DETROIT,  March  9— The  Ternstedt 
Manufacturing  Co.  has  acquired  the  In- 
ternational Metal  Stamping  Co.  of  this 
city,  which  occupies  a  modern  factory 
building  with  a  floor  space  of  110,000  sq. 
ft.  especially  constructed  for  the  cany- 
ing  of  heavy  equipment.  All  the  assets 
have  been  taken  over  by  the  Ternstedt 
company,  including  plant,  equipment  and 
real  estate. 

The  International  Metal  Stamping  Co. 
has  manufactured  successfully  automo- 
bile stampings,  fenders  and  kindro.! 
parts.  The  Ternstedt  company  now  has 
a  total  floor  space  of  500,000  sq.  ft.  de- 
voted to  the  manufacture  of  automobile 
body  hardware.  It  has  operated  on  a 
full  time  basis  during  the  entire  period 
of  depression. 


Car  Demand  Continues 

in  Southern  California 

LOS  ANGELES,  March  4— According 
to  a  recapitulation  of  the  registration 
in  Southern  California  of  new  motor  cars 
and  trucks  for  January,  there  is  no  ap- 
preciable falling  off  in  the  demand.  This 
is  the  period  of  registration  for  all  cars 
in  the  state,  and  because  of  congestion 
in  the  motor  vehicle  department  new  car 
reports  have  been  held  up.  Local  dis- 
tributors are  very  much  encouraged   by 
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the  records.  A  total  of  4049  new  cars 
of  all  makes  and  369  commercial  vehi- 
cles was  registered. 

The  report  shows  that  the  nine  other 
counties  in  this  part  of  the  state  regis- 
tered only  26  per  cent  of  the  total,  the 
remainder  being  made  up  in  Los  Angeles 
county.  There  were  1472  Ford  passen- 
ger cars  and  186  trucks  listed.  Chev- 
rolet was  second,  with  Buick  leading  the 
field  in  cars  of  a  higher  price.  Among 
the  solid-tired  trucks.  Mack  predominated 
2  to  1. 

In  January  1921,  a  total  of  2003  pas- 
senger cars  of  all  makes  was  registered. 
January  1922  more  than  doubled  this 
figure.  Since  the  first  of  the  year  busi- 
ness has  shown  an  upward  trend,  and 
despite  the  shorter  period,  February 
probably  will  show  a  gain  over  Janu- 
ary. During  the  30  days  ending  Feb.  20, 
there  were  64  new  Chandler  cars  sold 
and  delivered  in  the  city  of  Los  Ange- 
les, a  new  record  for  any  30  day  period. 


March  9,  1922 


Plate  Recommendations 
Adopted  by  Truck  Makers 

NEW  YORK,  March  4— At  the  general 
meeting  of  the  truck  members  of  the 
National  Automobile  Chamber  of  Com- 
merce it  was  unanimously  voted  to  adopt 
the  recommendations  of  the  Truck 
standards   Committee  as  follows: 

That  the  standard  caution  plate  aaopted 
by  the  Chamber  in  1912  is  more  suitable  for 
present  requirements  than  any  other  form 
of  plate. 

That  a  more  general  use  of  this  plate 
should  be  made  and  that  the  space  provided 
for  weights  should  be  actually  filled  in. 

That  the  manufacturer  should  recommend 
to  the  State  Motor  Vehicle  Commissioner  that 
no  license  be  issued  for  a  motor  vehicle  unless 
weights  are  properly  filled  in  on  plate  at  time 
of  application. 


Roses,  Cake  and  Statue 
Given  Leland  on  Birthday 

DETROIT,  March  3— A  miniature 
replica  in  bronze  of  the  St.  Gauden's 
Lincoln,  standing  about  three  feet  in 
height,  was  presented  to  Henry  M.  Le- 
land on  his  seventy-ninth  birthday  in 
February  by  the  ten  original  Lincoln 
distributors.  The  occasion  of  the  presen- 
tation was  made  one  of  general  partici- 
pation by  all  employees  and  dealers,  the 
former  contributing  a  huge  cake  to  the 
ceremonies  and  the  latter  a  bouquet  of 
seventy-nine  American  beauty  roses. 
There  was  a  general  reception,  in  which 
speeches  were  made  by  Henry  M.  Leland 
and  other  officers.  Henry  and  Edsel  Ford 
attended. 


LINCOLN  TIME  EXTENDED 

D-^TROIT,  March  6— An  extension  of 
time  in  which  creditors  of  the  Lincoln 
Motor  Co.  might  file  claims  is  announced 
by  the  Detroit  Trust  Co.,  receiver.  The 
extension  from  March  1  to  April  1  was 
made,  it  was  explained,  to  permit  the 
government  to  file  a  claim  of  the  War 
Department,  growing  out  of  war  mate- 
rials contracts,  and  said  to  amount  to  ap- 
proximately $6,000,000.  Other  creditors 
are  to  benefit  by  the  extension. 


Suggests  Bank  Aid 
for  Roads  in  China 


Shanghai  Editor  Sees  All  Coun- 
tries  Lending  Help  in  High- 
way  Upbuilding 


LOS  ANGELES,  March  4— If  Ameri- 
can, British,  French,  German,  Japanese, 
Norwegian  and  other  capital  can  co-oper- 
ate harmoniously  and  profitably  with  the 
Chinese  in  the  conduct  of  banking  in 
China,  it  would  seem  that  these  institu- 
tions might  assist  in  providing  the  much 
needed  capital  required  for  the  construc- 
tion of  new  roads  and  expanding  the 
automobile  trade  in  China,  says  the  Far 
Eastern  Review  (Shanghai)  in  its  spe- 
cial automotive  number  recently  issued. 

The  field  is  declared  to  be  wide  and 
important  enough  for  the  creation  of  a 
special  sino-foreign  bank. 

"That  China  offers  one  of  the  greatest 
fields  for  the  expansion  of  motor  traffic 
is  being  emphasized  by  the  widespread 
demand  for  good  roads,  the  organization 
of  companies  for  their  construction  and 
the  orders  that  have  been  placed  for  mo- 
tor vehicles,"  says  the  leading  editorial 
in  the  special  issue.   It  proceeds  to  state: 

Unusual  Road  Activity 

A  review  of  the  market  discloses  an  un- 
usual activity  in  all  sections  of  the  vast 
country  in  opening-  up  new  communications 
for  commercial  and  military  purposes.  While 
it  is  too  early  to  say  that  road  building  in 
China  has  been  taken  up  in  that  serious 
frame  of  mind  that  impels  other  peoples  to 
gridiron  their  lands  with  arteries  of  com- 
munication, it  may  be  said  that  a  good  be- 
ginning has  been  made,  and,  if  funds  can  be 
found  for  continuous  construction  and  main- 
tenance, the  future  holds  bright  for  the  de- 
velopment of  a  huge  market  for  motor  vehicles 
of  all  kinds. 

This  phase  of  China's  development  can  be 
traced  largely  to  the  fact  that  for  eight  years 
railway  construction  has  been  practically  at 
a  standstill,  with  very  little  hope  that  funds 
on  a  large  scale  will  be  forthcoming  from 
abroad  for  the  resumption  of  work.  Cities 
and  towns  in  the  interior,  which  cannot  hope 
to  be  connected  by  rail,  are  turning  their 
attention  to  the  cheaper  method  of  road  com- 
munication, which  calls  for  little  more  than 
the  use  of  the  over-abundant  local  labor  in 
grading,  rolling  and,  in  some  cases,  of  break- 
ing stone. 

These  encouraging  signs  are  also  traceable 
to  the  excellent  campaign  being  carried  on 
by  the  good  roads  movement  in  the  interior. 
Could  capital  be  more  readily  obtained  for 
road-making  purposes,  a  boom  in  the  auto- 
mobile trade  would  follow.  Unfortunately, 
there  is  little  security  for  foreign  capital  in 
such  enterprises,  oUier  than  that  supplied  by 
the  central  or  provincial  governments,  and 
such  advances  would  have  to  come  under  the 
scope  of  the  consortium. 


NEW  NAME  FOR  MACK  MAKERS 

NEW  YORK,  March  9— The  Interna- 
tional Motor  Truck  Co.  has  called  a  spe- 
cial meeting  of  its  stockholders  for  March 
22  to  vote  on  changing  the  name  of  the 
company  to  Mack  Trucks,  Inc.  The  an- 
nual meeting  will  be  held  the  same  day. 
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MEN  OF  THE  INDUSTRY 


William  A.  Henderson,  until  a  short  time 
ago  connected  with  the  Dort  Motor  Car  Co. 
<n  the  capacity  of  manager  of  its  body  plant 
at  Kalamazoo,  has  become  president  and 
general  manager  of  the  Brooks-Ostruk  Co., 
New  York  City.  Henderson  was  associated 
with  the  Holbrook  Co.  of  New  York  for  more 
than  seven  years  as  factory  manager  and 
had  entire  charge  of  the  designing,  construct- 
ing and  manufacturing'  ends  of  the  business. 

H.  C.  Smith,  who  has  resigned  from  en- 
gineering work  in  the  aviation  department 
of  the  government  with  which  he  has  been 
associated  for  the  last  four  years,  has  been 
appointed  district  sales  supervisor  for  Earl 
Motors,  Inc.,  with  headquarters  at  Evans- 
ville,  Ind.  He  has  had  considerable  automo- 
bile experience  in  both  retail  and  wholesale 
work.  His  territory  includes  sections  of 
Indiana,    Illinois  and  Kentucky. 

Harmon  F.  Fisher  has  been  appointed  as 
engineer,  connected  with  Research  Division, 
of  the  American  Petroleum  Institute.  Fisher 
has  been  a  consulting  engineer  and  was  pre- 
viously engineer  in  charge  of  operation  of  the 
U.  S.  Government  helium  plant  at  Petrolia, 
Tex.  At  various  times  he  has  been  connected 
with  the  Gellert  Engineering  Co.,  Research 
Corp.,  and  Westinghouse  Electric  Manufac- 
turing Co. 

E.  E.  Peake,  for  the  last  ten  years  secre- 
tary and  treasurer  of  the  Kansas  City  Motor 
Car  Dealers  Association,  has  resigned.  He 
was  one  of  the  organizers  of  the  National 
Automobile  Dealers  Association  and  until  his 
resignation  in  February  had  been  president 
since  its  organization  of  the  National  Asso- 
ciation of  Automobile  Show  and  Association 
Managers. 

H.  R.  Hyman  has  been  appointed  adver- 
tising counsel  for  the  Stutz  Motor  Car  Co. 
of  America.  Hyman  has  had  an  extended 
experience  in  the  handling  of  automotive 
advertising.  For  more  than  seven  years  he 
was   identified   with  the   Cole   Motor  Car  Co. 

Perry  McGregor  has  been  named  superin- 
tendent of  the  Oakland  Motor  Car  Co.  engine 
plant,  succeeding  Emmet  L.  Page,  resigned. 
He  has  been  superintendent  of  the  Saginaw 
Products  Co.  motor  plant  and  held  a  similar 
position  with  Chevrolet  for  several  years. 

R.  G.  Craig  has  been  named  manager  of 
the  New  York  branch  of  the  Dort  Motor  Car 
Co.,  succeeding*  F.  L.  Sanford,  who  resigned 
to  join  the  Dodge  Brothers  field  organization. 
Craig  was  formerly  Dort  manager  of  sales  at 
the  New  York  branch. 

S.  M.  MacDonald  and  A.  U.  Haskell,  man- 
ager and  assistant  manager,  respectively,  of 
the  Boston  office  of  the  New  York  Lubricat- 
ing Oil  Co.,  have  assumed  active  represen- 
tation of  the  National  Lubricants  Co.  in  New 
England. 

H.  Stuart  Hotchkiss,  now  president  of  the 
General  Rubber  Co.  and  the  United  States 
Rubber  Plantations,  Inc.,  has  been  chosen 
vice-president  of  the  parent  company  in 
charge  of  all  overseas  activities. 

Francis  W.  Davis  has  tendered  his  resig- 
nation as  consulting  engineer  of  the  Pierce- 
Arrow  Motor  Car  Co.  to  take  effect  April  1. 
He  will  probably  engage  in  consulting  worlc 
In  the  fall. 

Edv/ard  H.  Hart,  formerly  general  counsel 
of  the  Federal  Reserve  Bank  of  New  York, 
ha.s  been  elected  vice-president  in  charge  of 
legal  matt'^rs  of  the  United  States  Rubber  Co. 

A.  C.  Galbraith,  formerly  with  the  Mason 
Tire  &  Rubber  Co..  is  New  York  City  repre- 
sentative for  the  Republic  Rubber  Co. 
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W.  G.  Kimball,  vice-president  of  the  Co- 
lumbia Trust  Co.,  New  York,  has  been  elected 
a  director  of  the  Fierce-Arrow  Motor  Car  Co. 

H.  C.  Bowen  has  resigned  as  advertising 
manager  for  the  Rauch  &  Lang  Co.,  Chicopee 
Falls,  Mass. 


American  Truck  Finishes 

Run  in  Argentina  Test 

WASHINGTON,  March  9— Agents  of 
American  firms  in  Argentina  anticipate 
that  the  results  of  the  recent  truck  tests 
will  have  a  salutary  effect  upon  the  sales 
in  that  country.  The  official  tests  for 
speed  and  economy  when  loaded  to  ca- 
pacity and  operated  over  dirt  roads,  as 
conducted  by  the  Argentine  Army, 
showed  that  the  one  American  entered 
in  the  competitive  race  finished  the  en- 
tire course  in  a  very  satisfactory  man- 
ner, running  from  Buenos  Aires  to  San 
Francisco;  from  there  over  a  dirt  road 
to  the  National  Encampment  at  the 
Campo  de  Mayo,  and  after  various  tests 
at  the  Army  Camp,  returning  to  Buenos 
Aires  via  Moron. 

The  three  other  trucks  competing 
(Krupp,  Mercedes  and  Opel)  of  German 
manufacture,  were  forced  to  abandon  the 
test  before  reaching  Campo  de  Mayo. 


MAY  BUY  CHRYSLER  RIGHTS 

TOLEDO,  March  7— Frank  Kennison, 
one  of  the  receivers  for  the  Willys  Corp., 
has  been  informed  that  Clement  Stude- 
baker,  Jr.,  Rollin  H.  White,  president  of 
the  Cleveland  Tractor  Co.,  and  Fred 
Zeder,  former  chief  engineer  of  the 
Studebaker  Corp.,  who  designed  the 
Chrysler  six,  are  working  out  a  plan 
to  finance  the  purchase  from  the  Willys 
Corp.  the  rights  to  manufacture  the 
Chrysler  six  and  have  taken  some  pre- 
liminary steps  in  this  direction.  It  is 
reported  that  if  they  are  successful  in 
their  efforts  the  car  will  be  produced  at 
the  plant  of  the  tractor  company. 


COMMITTEE  FOR  JACKSON  SHAFT 

CHICAGO,  March  4— A  committee  rep- 
resenting the  holders  of  the  $100,000  7 
per  cent  notes  of  the  Jackson  Motor  Shaft 
Co.,  bearing  a  March  1  maturity  date, 
has  been  formed.  The  stock  of  this  com- 
pany is  owned  by  Earl  Motors.  As  soon 
as  the  notes  are  deposited  with  the  Chi- 
cago Trust  Co.,  the  bank  will  pay  the 
interest  and  make  arrangements  for  ex- 
tensions. The  company  is  considered  by 
bankers  to  be  solvent,  but  its  affairs  are 
entangled  with  Earl  Motors.  Both  situa- 
tions are  expected  to  be  cleared  up  in  the 
near  future. 


SPEEDWAY  FOR  KANSAS  CITY 

KANSAS  CITY,  March  6— This  city  is 
to  have  one  of  the  big  motor  car  speed- 
ways of  the  country.  The  track  and 
grandstand  and  other  buildings  will  be 
constructed  on  land  on  which  an  option 
has  been  obtained,  several  miles  east  of 
the  city.  The  Kansas  City  Sneedway 
Association,  which  is  promoting  the 
undertaking,  is  headed  by  John  A.  But- 
ler, with  E.  E.  Peake.  former  secretary 
of  tho  Kansas  Citv  Motor  Car  Dealers 
Association,  as   secretary   and  manager. 
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Ash  Demand  Growing 
Southern  Mills  Show 

Orders  Received  from  Automotive 

Industry  Fill  Book.s  for  Some 

Weeks  Ahead 


ATLANTA,  March  9— Evidence  of  the 
steady  improvement  being  noted  in  au- 
tomobile manufacturing  throughout  the 
country  is  shown  in  the  increased  de- 
mand for  ash  at  the  southeastern  lumber 
mills,  orders  from  this  source  having  now 
reached  a  point  where  a  majority  of  the 
mills  cutting  ash  have  ample  business 
booked  for  some  weeks  ahead.  This  de- 
mand has  been  unusually  active  for  the 
past  month  and  has  been  increasing 
steadily  every  week,  with  present  indi- 
cations portending  still  further  improve- 
ment during  March. 

Ash  prices  have  remained  compara- 
tively firm  since  the  first  of  the  year, 
but  millmen  generally  are  expecting  in- 
creases within  the  next  few  weeks  if 
orders  continue  to  be  booked  in  the  pres- 
ent volume  from  the  automobile  trade. 
Due  to  the  tendency  on  the  part  of  some 
of  the  smaller  mills  to  accept  orders  at 
below  the  market  that  they  might  obtain 
a  quick  turnover  of  their  stock,  prices  are 
rather  inclined  to  be  bullish.  However, 
this  is  not  serioTisly  affecting  the  situa- 
tion. 

Present  prices  for  ash,  tough  white 
cane,  band  sawn  stock,  f  .o.b.  at  the  mills, 
only  the  principal  items  being  included, 
are  quoted  as  follows  by  the  larger  deal- 
ers: 4-4  ones  and  twos,  $80;  4-4  No.  1 
common  and  selects,  $36;  4-4  No.  2  com- 
mon, $18;  4-4  No.  3  common,  $10;  8-4 
ones  and  twos,  $85;  8-4  No.  1  common 
and  selects,  $42;  8-4  No.  2  common,  $20. 


Tokio  Buys  Truck  Fleet 

for  Disposal  of  Sewage 

TOKIO,  Feb.  10  {hy  viml)—Tae  City 
of  Tokio  has  purchased  a  fleet  of  47 
trucks  to  be  used  for  the  disposal  of 
sewage.  Of  these,  35  are  one-ton  Fords, 
pneumatic-tired,  which  will  be  f.tted  with 
covered  rack  bodies  of  Japanese  con- 
struction. The  remaining  12  are  Pack- 
ards.  Model  EC,  complete  "with  electric 
starting  and  lighting  equipment  and  solid 
tires.  Eight  of  the  Packards  will  have 
Japanese-made  vertical  hoists  and  steel 
dump  bodies,  and  the  remainder  will  be 
fitted  with  ordinary  platform  and  stake 
bodies. 

These  trucks  will  be  used  to  convey 
the  night-soil  from  the  residential  dis- 
tricts to  the  outskirts  of  the  city,  where 
it  is  sold  to  the  farmers.  Tokio,  like  all 
Oriental  cities,  has  no  regular  sewer 
system,  and  the  use  of  motor  transpor- 
tation for  the  disposal  of  sewage  has 
long  been  advocated  by  local  motor  deal- 
ers. If  other  Japanese  cities  follow 
Tokio's  lead  in  this  matter,  a  new  and 
large  market  for  motor  trucks  will  be 
opened.  The  night-soil  has  been  previ- 
ously transported  by  hand  cars  pulled 
by  coolies. 
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FINANCIAL  NOTES 


Fisk  Rubber  Co.  for  the  year  ended  Dec. 
31,  1921  shows  net  profit  after  depreciation 
and  rebates  but  before  interest  charges,  of 
$3,336,467.  After  interest  charges  there  re- 
mained a  surplus  of  $2,011,379.  A  charge  of 
$8,3910,455  was  made  against  profit  and  loss 
account.  Surplus  after  payment  of  preferred 
dividends  was  $1,494,464.  After  inventory 
adjustments  and  reserve  for  commitments 
tliere  was  a  surplus  of  $1,873,417,  compared 
with  $7,789,085  on  Dec.  31,  1920.  The  balance 
sheet  as  of  Dec.  31  last  showed  cash,  $2,079.- 
124;  accounts  receivable,  $8,718,714;  notes 
receivable,  $824,871;  deferred  charges,  $1,419,- 
425  and  inventories,  $13,160,207.  Accounts 
payable  totaled  $1,274,588;  notes  payable, 
$4,845,000  and  depreciation  reserve,  $4,103,570. 

Replacement  Parts  Co.,  Kansas  City,  ad- 
judicated bankrupt  in  Federal  court  in  that 
city  Feb.  11,  has  filed  its  schedules,  showing* 
$64,714  secured  claims  and  $58,099  unsecured. 
The  secured  claims  consist  of  two  notes  for 
$25,000  and  interest  of  $1,833  due  Myrtle  B. 
Stillwell  and  Ada  Bambach  given  for  cash, 
andi  note  secured  by  deed  of  trust  for  $32,500 
due  Marien  B.  Pixley  with  interest  of  $2,464. 
The  petition  against  the  company  was  filed 
July  16,  1921,  and  delay  in  adjudication  was 
due  to  the  controversy  springing  out  of!  cir- 
cuit court  litigation. 

H.  H.  Franklin  Manufacturing  Co.  for  the 
first  time  is  making  a  public  offering  of  com- 
mon stock  independent  of  the  preferred  stock 
as  part  of  its  plans  for  financing  its  new 
four-cylinder  model.  An  investor  has  the 
privilege  of  purchasing  either  preferred  or 
common  shares  or  both.  Ninety  per  cent  of 
the  285,000  shares  of  Franklin  common  stock 
at  present  outstanding  is  owned  by  ofl[icers. 
directors  and  heads  of  departments  in  the 
Franklin  industry.  The  common  stock,  which 
is  without  par  value,  is  offered  at  $50  a 
share. 

Wire  Wheel  Corp.  shows  net  loss  deducted 
from  surplus  for  last  year's  activities  of 
$433,620.  Included  in  this  amount  is  operat- 
ing loss  of  $90,588,  adjustment  of  the  in- 
ventories to  present  market  values  and  writ- 
ing off  the  usual  patent  depreciation.  The 
balance  sheet  as  of  Dec.  31,  last,  shows  cash 
amounting  to  $183,759;  notes  receivable  $115,- 
337;  accounts  receivable,  $73,872;  Inventories, 
$915,557;  accounts  payable,  $26,909;  accrued 
taxes,  etc.,  $23,379,  and  surplus,  $1,13«,065. 

Lee  Rubber  &  Tire  Corp.  for  1921  reports 
net  profits  of  $9,328  after  all  charges  and  in- 
ventory adjustments,  equivalent  to  6  cents  a 
share  earned  on  its  150,000  shares  of  nol  par 
common  stock.  This  is  contrasted  with  net 
profits  of  $326,638  after  charges  and  Federal 
taxes,  or  $2.11  a  share,  earned  in  1920.  The 
company's  net  .sales  aggregated  $7,358,436. 
against  $6,705,930  in  1920.  Its  deficit  after 
dividends  was  $29'0,762  for  1921,  as  compared 
with  a  surplus  of  $101,638  a  year  before. 

Firestone  Tire  &  Rubber  Co.  has  declared 
a  regular  quarterly  dividend  of  1*4  perf  cent 
on  the  6  per  cent  preferred  stock  and  1%  per 
cent  on  the  7  per  cent  preferred.  A  dividend 
on  the  9  per  cent  preferred  is  payable  April 
15  to  stock  of  record  April  1,  and  on  7  per 
cent  preferred  May  15  to  stock  of  record 
May  1. 

Chandler  Motor  Car  Co.  ha.s  declared  the 
regular  quarterly  dividend  of  $1.50  a  share  on 
the  capital  stock,  payable  April  1  to  stock  of 
record  March  20.  The  dividend  is  being 
paid  out  of  current  earnings.  During  the 
last  two  quarters  the  dividend  was  paid  out 
of  surplus,  because  of  the  depression  in 
the    Induftry. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Atlas  Drop  Forge  Co.,  Lansing,  paid  a  50 
per  cent  stock  dividend  and  a  25  per  cent 
cash  dividend  in  February,  the  dividend  be- 
ing in  reality  the  distribution  of  a  .surplus 
which  has  been  accumulating  over  a  period 
of  eight  to  te'n  years. 

International  Motor  Truck  Co.  has  declared 
regular  quarterly  dividends  of  $1.75  a  share 
on  both  first  and  second  preferred  stocks, 
payable  April  1  to  stock  of  record  March  21. 

Kelly-Springfield  Tire  Co.  has  declared  a 
regular  quarterly  dividend  of  $1.50  a  share 
on  the  6  per  cent  preferred  stock,  payable 
April  1  to  stock  of  record  March  20. 

Packard  Motor  Car  Co.  has  declared  a  reg- 
ular quartei-ly  dividend  of  1%  per  cent  on  the 
preferred  stock,  payable  March  15  to  stock 
of  record  March  1. 
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Sends  Out  Questionnaire 
on  Trade  Body  Activities 

WASHINGTON,  March  4— Corres- 
pondence between  Secretary  of  Com- 
merce Hoover  and  Attorney-General 
Daugherty  regarding  the  legal  status  of 
trade  associations  has  brought  so  point- 
edly to  the  front  the  necessity  of  a  com- 
plete understanding  of  the  functions, 
methods  and  accomplishments  of  national 
trade  organizations  that  this  subject  is 
to  be  made  an  important  feature  of  the 
convention  of  the  National  Association  of 
Manufacturers  to  be  held  in  New  York 
City,  May  8,  9  and  10. 

The  association  has  sent  out  a  ques- 
tionnaire to  its  members  in  order  to  de- 
velop an  elaborate  study  of  the  work  of 
trade  associations.  The  questionnaire, 
among  other  things,  asks  as  to  the  type 
and  percentage  of  industries  represented, 
the  character  of  the  membership  of  as- 
sociations, whether  composed  of  individ- 
uals, firms  or  corporations,  etc.,  and  pur- 
poses, scope  and  authority  of  the  de- 
partments of  the  organizations.  This  data 
will  afford  an  opportunity  for  the  com- 
pilation of  a  volume  of  authentic  infor- 
mation regarding  the  work  of  trade 
bodies. 


TRANSPORT    RE-ELECTS   OFFICERS 

MT.  PLEASANT,  MICH.,  March  6— 
Officers  of  the  Transport  Truck  Co,  were 
re-elected  at  the  annual  meeting  of  the 
corporation.  M.  A.  Holmes  continues  as 
president  and  general  manager,  with  H. 
E.  Chatterton  as  vice-president  and  as- 
sistant general  manager.  A.  E.  Gorham 
is  secretary  and  treasurer. 


MUST  USE  AFFIX  TO  HUDSON 

NEW  YORK,  March  6— The  statement 
that  Judge  Learned  Hand  had  granted 
the  Hudson  Tire  Co.,  Inc.,  of  Newark, 
N.  J.,  a  permanent  injunction  restrain- 
ing the  Hudson  Tire  &  Rubber  Corp.  of 
Yonkers  from  using  the  word  "Hudson" 
on  its  tires,  was  somewhat  misleading. 
The  court  order  permanently  enjoins  the 
Yonkers  company  from  the  use  of  the 
word  "Hudson"  without  "some  distin- 
guishing affix  thereto."  In  all  other  re- 
spects the  temporary  injunction  against 
the  Hudson  Tire  &  Rubber  Corp.  was 
vacated. 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


During  the  past  week  call  loans  ranged 
from  4  per  cent  to  hVz  per  cent,  as  com- 
pared with  4  per  cent  to  6  per  cent  in 
the  previous  week.  For  fixed  date  funds, 
also,  the  undertone  was  easier  and  of- 
ferings were  more  plentiful.  Quotations, 
ranged  from  4%  per  cent  to  5  per  cent 
for  all  maturities  from  sixty  days  to  six 
months.  The  prime  commercialrate  re- 
mained unchanged  at  4%  per  cent  to  5. 
per  cent. 

The  Federal  Reserve  statement  as  of 
March  1,  1922,  showed  a  decrease  of 
$48,000,  the  net  result  of  an  increase  of 
$4,599,000  in  gold  reserves  and  a  decrease 
of  $4,647,000  in  other  legal  reserves. 
Total  bills  on  hand  declined  $570,000,. 
while  total  earning  assets  showed  aii 
increase  of  $57,371,000.  Total  deposits, 
increased  $46,261,000.  Federal  Reserve 
notes  in  circulation  declined  $1,070,000^ 
and  the  reserve  ratio  declined  from  78.1 
per  cent  to  76.7  per  cent. 

The  total  reserves  of  the  New  York 
institution  decreased  last  week  $22,247,- 
000.  Total  bills  on  hand  declined  $1^622^ 
000.  Total  earning  asset.s  increased 
$35,684,000  and  total  deposits  $24,439,- 
000.  Federal  Reserve  notes  in  circula- 
tion increased  $129,000,  while  the  ratio 
of  total  reserves  to  deposit  and  Federal 
Reserve  note  liabilities  combined  de- 
creased from  87.1  per  cent  to  84.1  per 
cent. 

On  March  3  an  issue  of  7  per  cent  5- 
Year  Gold  Notes  of  the  Argentine  Re- 
public to  the  amount  of  $27,000,000  was 
brought  out  in  this  market. 

Last  week  Bradstreet's  Food  Index: 
number,  based  on  wholesale  prices  per 
pound  of  thirty-one  articles  used  for 
food,  showed  a  gain  of  1.9  per  cent  over 
the  previous  week,  but  a  loss  of  three- 
tenths  of  1  per  cent  from  the  corre- 
sponding week  of  the  previous  year. 

The  Swiss  National  Bank  reduced  its 
discount  rate  last  week  to  3%  per  cent 
from  the  4  per  cent  rate  that  has  been 
in  effect  since  August  11  last. 


FORD  MAY  CLOSE  CORK  PLANT 

DETROIT,  March  e-^Henrj-  Ford  is 
considering  the  advisability  of  closing  his. 
plant  in  Cork,  Ireland,  because  of  aa 
attempt  by  the  municipal  authorities  to- 
coerce  him  into  employing  2000  men  in- 
stead of  1000.  The  Cork  Corp.  has  de- 
creed that  the  Ford  company  must  com- 
ply at  once  with  an  alleged  condition  of 
the  factory  lease  by  employing  a  mini- 
mum of  2000  workmen  for  five  vears. 


EXPORT  TRUCK  SALES  GAIN 

NEW  YORK,  March  7— Truck  sales  in. 
the  export  field  are  increasing  because 
of  the  strength  of  foreign  exchage, 
according  to  M.  L.  Pulcher,  general  man- 
ager of  the  Federal  Motor  Truck  Co.  As 
typical  of  the  way  in  which  foreign: 
orders  are  coming  in,  he  cited  one  froirk 
India  for  thirty  trucks. 
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INDUSTRIAL  NOTES 


Wharton  Motors  Co.,  Pittsburgh,  states 
that  it  expects  to  start  production  at  its  new- 
plant  in  Dallas  some  time  this  year.  The 
company  has  an  option  for  a  factory  site  in 
Johnstown,  Pa.,  where  it  will  buikl  a  three 
or  four-story  building  for  the  manufacture  of 
passenger  cars  and  trucks.  Robert  H.  Camp- 
bell, who  was  former  president  of  the  Camp- 
bell Engineering  Co.,  Chicago,  and  who  has 
been  associated  with  a  number  of  manufac- 
turers in  the  industry,  has  become  associated 
as  vice-president  and  chief  engineer  of  the 
Wharton  company.  Thomas  P.  "Wharton  is 
president;  E.  W.  Fluke,  second  vice-presi- 
dent, and  Li.  D.  Heckman,  secretary  and 
treasurer. 

Grand  Rapids  Tire  &  Rubber  Corp.  re- 
elected L.  A.  Brown,  C.  G.  Dyer,  C.  S.  Dickey, 
H.  H.  Swan  and  M.  J.  Goldner  drectors  at 
the  third  annual  meeting,  which  was  attended 
by  three  hundred  stockholders.  The  offi(;iers 
remain  as  in  the  past.  President  Brown  re- 
ported the  progress  made  in  distribution  and 
outlined  plans  for  expansion.  Treasurer 
Dickey  stated  the  company  was  in  excellent 
condition  financially  with  nothing  owing  but 
current  bills  and  with  a  comfortable  surplus 
in  the  treasury. 

Auto  Body  Co.,  Lansing,  has  elected  John 
W.  Haarer,  cashier  of  the  City  National 
Bank,  secretary,  to  succeed  Fred  C.  Ruch. 
J.  Edward  Roe  continues  as  president.  Har- 
ris E.  Thomas  is  vice-president  and  W.  V.  C. 
Jackson  vice-president  and  general  manager. 
Ruch  continues  as  a  director.  Other  direc- 
tors in  addition  to  the  officers  are  Er  S. 
Porter,  A.  C  Stebbins,  C.  E.  Bement  and 
Richard  Price. 

Hendee  Manufacturing  Co.  has  made  effec- 
tive a  wage  reduction  averaging  1.5  per  cent. 
This  applies  to  the  entire  factory  force  of 
600,  but  varies  according  to  the  kind  of  work 
done.  There  has  been  no  pay  cut  for  the 
office  force.  A  survey  of  wage  conditions  in 
other  establishments  preceded  the  readjust- 
ment. The  plant  continues  to  operate  full 
time. 

A.  &  D.  R.  Black,  consulting  aeronautical 
engineers  of  New  York  and  Washington, 
D.  C,  have  closed  their  office  in  the  former 
city,  due  to  the  slow  development  of  civil 
aviation,  upon  which  their  work  was  partly 
dependent.  They  are  carrying  on  consulting 
work  at  Garden  City,  N.  Y. 

Greenfield  Tap  &  Die  Corp.,  Greenfield, 
Mass.,  has  compiled  a  comprehensive  tele- 
graph and  cable  code  intended  for  overseas 
and  domestic  customers.  It  is  a  five  letter 
code  and  so  arranged  that  it  can  be  combined 
with  the  majority  of  standard  commercial 
codes. 

Fedders  Manufacturing  Co.  of  Buffalo  has 
purchased  the  former  Lautz  marble  works 
plant  in  Bridgeburg,  Ont.,  with  the  purpose 
of  refitting  it  and  manufacturing  radiators 
there.  Seventy-five  men  will  be  employed 
at  the  start,  the  force  to  be  increased  to  200 
later. 

Northern  Wheel  Co.,  Alma,  Mich.,  direc- 
tors have  elected  Frank  W.  Ruggles  presi- 
dent. A.  C.  Chapman  has  been  named  vice- 
president  and  general  manager;  J.  W.  Blak- 
ley,  vice-president;  Orville  Allen,  secretary, 
and  Charles  O.  Ward,  treasurer. 

Watklns  Manufacturing  Co.,  Ltd.,  of  Can- 
ada will  establish  a  central  factory  and  dis- 
tributing office  in  Syracuse.  The  company, 
which  does  rebabbitting  with  special  machin- 
ery, will  employ  at  least  twenty-five  men  in 
the  Syracuse  plant. 
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Franklin  Tractor  Co.  plant  at  Greenville, 
W.  Va.,  has  been  disposed  of  at  bankrupt  sale 
to  H.  E.  Bulock  of  Chicago,  who  paid  $27,500 
for  the  land  and  building  and  $7,000  for  th' 
chattels  and  other  machinery. 

TImken  Roller  Bearing  Co.  ha.e  begun  oper- 
ations in  its  new  factory  branch  at  Walker- 
ville,  Ont.,  choosing  this  point  -is  a  dis- 
tributing point   for  all  Canada. 

Universal  Tool  Co.,  Inc.,  assets  will  be  sold 
by  the  receiver  March  21  at  the  plant  at 
Garwood,  N.  J. 
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Spanish  Rates  liOwered 

on  Automotive  Imports 

WASHINGTON,  March  7— Confirma- 
tion of  the  reported  decrease  in  the  cus- 
toms duties  on  automotive  products  in 
Spain  has  been  received  by  the  Bureau 
of  Foreign  and  Domestic  Commerce.  The 
new  rates,  which  decrease  these  duties 
materially  and  which  agrain  should  open 
that  market  for  American  automobiles, 
are  based  on  the  c.i.f.  value  of  the  ship- 
ment at  the  Spanish  port  of  entry. 

The  new  duties,  according  to  a  state- 
ment transmitted  from  Hugh  Chalmers, 
head  of  the  tariff  division  of  the  Bureau, 
to  Gordon  Lee,  director  of  the  automo- 
tive division,  show  that  American  prod- 
ucts are  given  a  preference  of  from  .5 
to  30  per  cent.  The  rates  are  as  follows, 
the  second  category  applying  to  ship- 
ments from  the  United  States: 

First  Second 

tariff  tariff 

Automobiles  Ad  Valorem  Ad  Valorem 

Chassis  with  engine 
and  automobiles  com- 
plete value  up  to 
20,000  pesetas 30  per  cent  25  per  cent 

Motor      trucks,      motor 

buses     30  per  cent  20  per  cent 

Framework     (  a  r  m  a  - 

d  u  r  a  s  )  without 

motors,      longitudinal 

bearers,    suspensions, 

transmissions,  gear- 
ings,     and      separate 

parts     not     specified, 

for     automobiles 40  per  cent  25  per  cent 

Vehicle        bodies,        all 

kinds    60  per  cent  30  per  cent 


INSURANCE    COMPENSATION    BILL 


ALBANY,  March  4— A  bill  which 
would  create  the  New  York  Automobile 
Owners'  Mutual  Compensation  Associa- 
tion, in  which  all  owners  of  motor  cars 
would  have  to  be  insured  at  cost,  has 
been  introduced  in  both  houses  of  the 
legislature.  The  bill  would  provide  com- 
pensation for  persons  injured  or  the  fam- 
ilies of  those  killed  in  automobile  acci- 
dents. 

It  is  OOrilciiueiT   tiietc   nuc   more   tnaii   2o 

per  cent  of  the  money  which  automobile 
owners  now  have  to  pay  because  of  acci- 
dents ever  reaches  the  injured  persons  or 
their  families  because  of  litigation,  ex- 
penses and  insurance  company  profits. 


SHALER  PLANT  BURNS 

MILWAUKEE,  March  6— The  plant  of 
the  C.  A.  Shaler  Co.,  manufacturing  tire 
repair  apparatus  and  headlight  lenses  at 
Waupun,  Wis.,  has  been  destroyed  by 
fire  with  an  estimated  loss  of  $300,000. 
which    is    partly   covered    by    insurance. 


TO-MORROW'S  unfilled  tonnage  statement 
'  of  the  United  States  Steel  Corn  will,  irr 
the  present  condition  of  the  steel  market, 
partake  somewhat  more  than  it  would  ordi- 
narily of  the  character  of  a  compass  to  the 
Industry's  future  course.  For  the  last  two 
or  three  weeks  producers  generally  have  had 
their  ears  to  the  ground  In  an  effort  to  De- 
termine whether  the  rumblings  Indicated  a 
steady  growth  in  the  demand  which  would 
eventually  justify  an  upward  movement  of 
prices  or  a  relapse  that  would  again  defer 
hopes  of   increased  spring  demand. 

The  corporation's  rate  of  operations  under- 
went considerable  expansion  last  month,  and 
undoubtedly  a  large  number  of  orders  booked 
in  February  were  filled  In  that  month,  thus 
exerting  no  influence  at  all  on  the  unfilled 
tonnage  at  the  end  of  the  month.  Whether 
to-morrow's  report  on  the  backlog  of  the 
corporation's  orders  shows  a  slight  increase 
or  a  slight  decrease  its  bearing  on  the  state 
of  the  industry's  needs  is  relative.  For  alt 
that,  however,  its  sentimental  effect  on  the 
market's  undertone  will  be  in  evidence. 
There  has  been  no  lack  of  effort  to  pave  the 
road  toward  an  upward  price  movement  ir» 
the  event  that  developments  should  be  in  the 
least  favorable.  "The  head  of  one  large  steel 
company,"  a  Wall  Street  publication  said  the 
other  day,  "declares  the  industry  has  defi- 
nitely turned  for  the  better  and  any  one  who 
buys  steel  at  contract  prices  will  consider 
himself  fortunate  before  the  close  of  spring."' 

While  there  is  more  diversification  to  the 
character  of  steel  buying  than  there  was  a 
few  weeks  ago,  the  automotive  industries  are 
still  the  market's  chief  prop.  The  bulk  of 
the  steel  bar  business  being  placed  at  this 
time  is  for  automotive  rim  section  material. 
Improvement  in  the  strip  steel  industry  Is; 
solely  traceable  to  broadened  automotive 
demand.  The  relatively  steady  demand  and 
market  for  sheets  would  be  non-existent 
were  it   not  for  automotive  buying. 

Pig  Iron. — Automotive  foundries  ar-?  melt- 
ing more  iron  and  there  is  a  larg:?r  numbtT  of 
orders  being:  placed.  Buyers  of  more  than 
hand-to-mouth  tonnages  seek  concessions, 
however,  and  in  most  instances  have  beer» 
able  to  secure  them  so  far.  "For  the  mo- 
ment, manufacturers  are  interested  chiefly  ir» 
volume,"  pigrnificantly  remarks  one  of  th  ^ 
'arpre  pig  iron  interests  in  its  latest  market 
letter,  "looking  to  the  future  for  prices  which 
will  allow  a  profit." 

Steel. — Passenger  motor  car  manufacturers 
have  been  specifying  freely  against  the  re- 
mainder of  their  first  quarter  1922  sheet  con- 
tracts and  considerable  business  for  .second 
quarter  has  been  placed  in  the  last  few  days. 
Previous  quotations  continue  to  hold.  Xon- 
integrated  she<  t  mills  are  showing  more  in- 
terest in  sheet  bars,  which  reflects  the  con- 
tinuing demand  for  automotive  sheets.  A 
decidedly  better  demand  for  strip  steol  is^ 
noted.  Alloy  steel  makers  continue  to- 
hroaden  iiperations.  Several  fair-sized  orders 
for  bolts  and  nuts  are  reported  to  have  been 
placed  by  automotive  interests  in  the  Middle- 
"U'e.«t.  Prices  generally  are  fairly  stead>\  the 
market,  however,  exhibiting  an  uncertain- 
undertone. 

Aluminum. — Automotive  demand  i.«  re- 
ported to  be  on  the  up-trend.  Followinsr  the 
sale  of  some  sacrifice  lots  of  98  to  99  per  cent 
virgin  ingots  at  Ifi^^c  the  market  is  now  oii 
a  minimuin  basis  of  17c.,  with  first  hands- 
asking  from  ISc.  upward.  One  dealer  points 
out  that  aluminum  is  again  being  used  for 
automobile  hoods  in  fairly  large  quantities. 

Copper. — The  outlook  is  for  a  slight  recov- 
ery following  the  market's  recent  setback. 
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SHOWS  May- 

Aprll    3-16— New    York,    Second 

Annual    Electric    Automo-  May, 

bile    Show,     Showroom    of 
the  New  York  Edison  Co. 

May  24 -June  5 — Barcelona,  Spaini         Mav 
Automobile     Show     under  ' 

Dealers'  Direction. 

FOREIGN  SHOWS 

March,     1922  —  Santiago,     Chili,         May 
Annual   Automobile   Show. 

March  10-July  31— Tokio,  Japan,  May. 

Peace  Exhibition. 

April    16-23 — Mexico    City,    An-         July 
nual     Automobile      Show, 
Auspices   of   the   Automo-         Sept. 
tive  Division  of  the  Ameri- 
can    Chamber     of     Com- 
merce. 

April  22-May  1— Prague.  Czecho- 
slovakia,    Fourteenth    In- 
ternational Automobile  Etx-  Sept. 
hibit. 


-  Shanghai.  Exhibition  of 
Road  Building  Material. 
1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor. Automotive  Section. 
1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

6-21 — Scheveningen,    Auto- 
mobile Show. 

28-June  5 — Prague.    Motor 
Show.     Hotel  de  Ville. 
1-24 — London      (Olympia). 
Aircraft  Exhibition. 

1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
Bocicao  Automobilista  Bra- 
zileria. 

15-20— The  Hague.     Auto- 
mobile Show. 


Oct.  12-23 — London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  (?ycle 
Motors,  The  Tower,  War- 
wick   Road.   Coventry. 

CONVENTIONS 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Council. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United   States. 


June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Cluba  of  the  World. 

June  26 -July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  HaU  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


MEETINGS 

24,  April  28,   May 


S.  A.   E. 

Detroit,   Mar. 
26. 

June  20-24  —  White  Suplur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


5,000  Trucks  Needed 
by  British  Railways 

Order    Depends    Upon    Sanction 

Being  Given  to  Legislation 

Now  Pending 

LONDON,  Feb.  10  {by  mat7)— The 
group  of  British  railways  which  is  seek- 
ing legislative  sanction  to  start  an  au- 
tomobile road  service  has  offered  two 
modifications  to  allay  the  increasing  or- 
ganized opposition  to  the  proposals.  The 
companies  agree  not  to  concern  them- 
selves with  passenger  service  and  not  to 
undertake  to  build  motor  trucks  for  their 
use.  The  former  waiver  interests  bus 
lines  particularly  and  the  latter  truck 
manufacturers.  If  the  legislation  is 
sanctioned,  it  will  probably  mean  an 
order  for  5000  motor  trucks,  chiefly  from 
1  to  3 14 -ton  capacity. 

As  service  will  be  an  essential  feature 
it  would  seem  that  truck  makers  would 
be  able  both  to  build  and  undertake  main- 
tenance of  the  trucks  on  a  contract  basis. 

Ford  Prices  Lowered 

British  Fordson  has  been  reduced  in 
price  to  £120.  Within  a  recent  period 
it  has  fallen  from  £250  to  £225,  to  £205 
and  to  £190.  For  £250  the  British  farm- 
er can  buy  a  Fordson  special  power 
farming  plant,  comprising  tractor, 
plough,  cultivator,  roller  and  mower,  rhe 
price  being  about  a  third  lower  than  was 
ruling  less  than  a  year  ago. 


MOTOR  HORN  FILM  SHOWN 

DETROIT,  March  3— Harry  G.  Sparks, 
sales  manager  of  the  automotive  equip- 
ment division  of  the  Sparks-Withington 
Co.,  Jackson,  spoke  to  800  students  of 
the  Michigan  State  Auto  School  on  "Mo- 
tor Horns — How  to  Sell  and  Service 
Them."  The  Sparks-Withington  film 
"Tooting  Your  Own  Horn,"  which  is  a 
supplement  to  the  Automotive  Equip- 
ment Association  "Ask  'Em  to  Buy"  film, 
■was  run. 

A  motor  horn  assembly  cut-out  and 
a  similar  cut-out  of  a  Sparton  radiator, 
mounted    for    classroom     work     in     the 


school,  were  presented  to  the  students. 
Sparks,  in  furthering  the  "Ask  'Em  to 
Buy"  movement,  has  addressed  and 
shown  the  film  to  more  than  200  assem- 
blies of  dealers'  and  jobbers'   salesmen. 


CANADA  OPPOSES  MORE  TAXES 

MONTREAL,  March  6— Concerted  ac- 
tion in  protest  against  heavy  increases 
in  motor  vehicle  fees  was  planned  at 
emergency  meetings  of  the  Automobile 
Club  of  Canada  and  the  Montreal  Auto- 
mobile Trade  Association.  The  taxes  on 
passenger  cars  would  be  increased  from 
70  cents  per  horsepower  to  90  cents,  and 
on  motor  trucks  to  $50  per  ton  capacity. 
It  was  pointed  out  at  the  meeting  that 
the  tax  on  a  Ford  car,  for  example,  would 
be  $26.70  under  the  new  rate  as  com- 
pared with  $8.75  in  New  York  state.  The 
tax  on  a  McLaughlin  would  be  $33.90, 
on  a  big  six  Studebaker  $46.50,  on  a 
Cadillac  $42  and  on  a  Pierce-Arrow 
$66.30. 


TIDEWATER  CREDITORS  AGREE 

WASHINGTON,  March  7— Creditors 
of  the  Tidewater  Lines,  Inc.,  owners  and 
operators  of  a  highway  motor  service  in 
the  District  of  Columbia  and  Maryland, 
have  signed  an  agreement  under  which 
20  per  cent  of  the  outstanding  indebted- 
ness will  be  paid  up  immediately  and 
extending  the  period  for  the  payment  of 
the  balance  until  Jan.  5.  Meanwhile  the 
company  has  several  new  directors  and 
will  pay  on  a  cash  basis.  It  is  stated 
that  this  firm  will  purchase  new  equip- 
ment within  a  few  weeks  and  make  an 
effort  to  cut  down  maintenance  cor^ts. 


STARTS  JAPANESE  SURVEY 

TOKIO,  Feb.  10  {By  MazO— William 
L.  Irvine,  special  trade  commissioner 
fiom  the  automotive  section  of  the  De- 
portment of  Commerce,  has  already  com- 
menced an  intensive  survey  of  the  local 
market.  Irvine  expects  to  remain  in 
Japan  for  several  months  and  will  make 
a  thorough  investigation  of  the  possi- 
bilities of  Japan  as  a  market  for  Ameri- 
can automotive  products.  He  has  already 
met  several  of  the  leading  dealei's  and 
will  be  offered  every  facility  for  his  in- 
vestigation. 


Franklin  Net  Profit 
In  1921,  $452,489 

Annual  Report  for  Year  Shows 

Sales  Were  81  Per  Cent 

of  1920 


k 


SYRACUSE,  N.  Y.,  March  8— The  an- 
nual report  of  the  H.  H.  Franklin  Manu- 
facturing Co.  shows  a  net  profit  for  1921 
of  $452,489,  after  taxes,  depreciation  and 
all  reserves  including  a  special  reserve 
of  $550,000  to  reduce  inventory  to  cur- 
rent market  value.  Sales  for  the  year 
equalled  81  per  cent  of  1920. 

The  comparative  income  account  shows 
net  sales  in  1921  of  $22,543,484,  against 
$28,585,399  in  1920;  cost  of  sales,  $22,- 
090,995,  compared  to  $27,888,884. 

Current  Assets,  $9,369,420 

The  balance  sheet  shows  total  current 
assets  of  $9,369,420,  against  $10,940,752 
in  1920.  In  the  former  figure  the  cash 
on  hand  equals  $1,192,529;  accounts  and 
notes  receivable,  $543,795,  and  inventory, 
$7,484,630.  The  1920  total  includes  cash, 
$1,748,295;  accounts  and  notes  receivable, 
$591,203,  and  inventory,  $7,614,696. 

The  current  liabilities  for  1921  were 
$4,084,630  and  for  1920,  $7,368,180.  The 
accounts  and  notes  payable  in  1921  stood 
$4,004,630,  against  $7,233,180  in  1920,  and 
the  Federal  taxes,  $80,000,  compared  to 
$135,000  in   1920. 


EXHIBITING  AT  TOKIO 

TOKIO,  Feb.  h{By  MaiO— Several  of 
the  leading  local  dealers  are  preparing 
exhibits  for  the  Peace  Exhibition,  which 
will  open  here  March  10  and  run  until 
the  end  of  July.  Only  a  small  part  of 
the  exhibition  will  be  devoted  to  auto- 
motive products.  Takata  &  Co.  will  ex- 
hibit an  Isotta-Franchini  chassis  with 
eight-cylinder  in  line  engine  and  models 
of  the  English  Bean;  Midzushima  will 
show  Renault  enclosed  cars,  and  Sale  & 
Frazar,  agents  for  Ford,  Hupmobile, 
Franklin  and  White  will  have  a  large 
display.  Other  dealers  have  not  yet  an- 
nounced their  programs. 
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Gasoline  Bus  or  Trolley  Bus 

-Which  ? 

The  author,  who  has  had  a  broad  experience  both  in 
this  country  and  abroad,  discusses  the  relative  use- 
fulness of  each  type  of  vehicle  and  carefully  weighs 
the  value  of  each  in  municipal  transportation. 

By  Walter  Jackson* 


FEW  facts  will  support  the  assertion  that  there  is 
no  place  for  either  the  track  or  trackless  trolley 
in  city  transportation  services.  There  are, 
however,  just  as  few  facts  to  support  the  assertion 
that  there  is  no  place  for  the  gasoline  motor  bus  in 
such  services.  Each  has  its  definite  place,  and  this 
article  is  written,  not  in  an  attempt  to  show  the  dis- 
advantages of  the  trackless  trolley,  but  rather  to  show 
the  advantages  of  the  gasoline  bus.  In  a  great  many 
cities,  both  in  this  country  and  abroad,  this  form  of 
transportation  has  proved  its  value  both  to  the  opera- 
tor and  to  the  public.  It  has  certain  definite  advan- 
tages which  could  never  be  gained  with  the  trackless 
trolley.  However,  the  old  adage  of  Sir  Roger  de 
Coverly,  "There  is  much  to  be  said  on  both  sides," 
still  holds  true. 

Counsel  on  this  subject  has  been  darkened  by  the 
nature  of  many  estimates  of  cost  published  by  manu- 
facturers' representatives  on  both  sides.  They  usually 
assume  some  general  condition,  such  as  intervals  be- 
tween vehicles  and  number  of  people  to  be  carried  a 
given  distance.  Cost  of  power,  upkeep  and  deprecia- 
tion are  made  as  favorable  to  that  particular  writer's 
k  side  as  possible.  The  other  fellow's  estimates  are 
P    magnified  and  his  hopes  belittled.     Quite  naturally 


♦Consulting  engineer. 


only  in  a  few  exceptional  cases  may  the  other  fellow 
have  a  look-in. 

In  real  life,  however,  we  find  that  this  or  that  vital 
figure  in  the  commercial  estimate  is  decidedly  different 
in  the  individual  or  specific  case  before  us.  Aside, 
also,  from  the  question  of  cost,  we  find  that  other 
elements  enter  at  times,  such  as  flexibility  of  route, 
need  for  a  mobile  corps,  fixed  or  intermittent  traffic 
needs,  legal  technicalities,  such  as  New  York's  and 
London's  esthetic  viewpoint  of  the  public,  and  so  on. 
For  these  reasons  the  writer  will  try  to  show  in  the 
follovdng  discussion  how  different  conditions  lead 
to  dift'erent  conclusions. 

Since  the  cost  of  power  is  one  of  the  three  or  four 
largest  items  in  running  either  kind  of  bus,  it  is  well 
to  understand  where  this  element  is  dominant  in  mak- 
ing a  choice.  The  Tees-Side  (England)  case  furnishes 
a  good  example,  inasmuch  as  the  writer  studied  this 
property  in  detail  on  the  ground  in  the  summer  of 
1921. 

The  territory  served  consists  of  a  number  of  small 
steel  mill  towns,  totaling  45,000  people.  These  towns 
are  connected  by  but  one  main  road  which  would  be 
the  only  one  available  for  any  form  of  transportation. 
It  followed,  therefore,  that  no  mistake  could  be  made 
in  using  a  fixed  structure.  The  project  of  giving  ser- 
vice to  this  district,  covering  a  route  length  of  some  5 
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miles,  came  up  during  1918  when  gasoline  was  not  only 
extremely  high  priced  (about  60  cents  per  imperial  gal- 
lon), but  also  restricted  in  supply.  On  the  other  hand,  one 
of  the  steel  mills  was  prepared  to  supply  electricity  for 
10  years  at  the  very  low  price  of  1.5  cents  per  kilowatt- 
hour.  The  difference  in  favor  of  electric  power  was 
about  8  cents  per  mile.  During  the  earlier  period  of 
operation,  when  gasoline  went  still  higher,  the  difference 
in  favor  of  electricity,  naturally,  was  increased. 

It  will  be  clear  that  the  Tees-Side  Railless  Traction 
Board  was  fully  justified  in  adopting  the  trackless  trol- 
ley. The  difference  between  gasoline  and  electricity 
was  so  great  that  it  might  well  be  expected  to  wipe  out 
any  possible  advantages  due  to  the  greater  earning  power 
of  a  fully  flexible  bus.  Besides,  it  has  been  pointed  out 
that  only  one  highway  was  available  in  any  event.  On 
the  other  hand,  had  gasoline  prices  been  closer  to  those 
in  this  country,  a  different  decision  might  have  been  in 
order,  because  a  difference  of  but  3  or  4  cents  might 
have  been  offset  by  the  possibility  of  running  the  buses 
a  few  miles  farther  to  the  seashore.  British  summer 
days  are  long,  and  Britishers  are  so  fond  of  the  open 
air  that  in  non-working  hours  the  gasoline  buses  would 
be  earning  top-notch  fares,  whereas  most  of  the  track- 
less trolley  buses  are  then  idle.  And  this  is  a  sixteen- 
bus  installation,  too. 

Installation  in  Yorkshire 

Within  the  same  province,  Yorkshire,  is  another  track- 
less trolley  installation.  This  is  in  the  charming  old 
city  of  York.  There  are  but  four  buses  run  on  a  route 
1%,  miles  long  through  narrow  streets  that  would  not 
allow  track  operation  in  any  event.  In  this  instance  we 
have  a  good  example  of  how  changes  in  the  cost  of 
power  can  affect  the  question  of  what  trackless  vehicle 
to  use.  At  York  the  choice  had  to  be  made  during  1920. 
The  difference  between  gasoline  and  electricity  costs 
was  not  so  great  as  at  Tees-Side,  since  power  at  York 
would  be  billed  by  the  lighting  department  of  the  munici- 
pality at  2.5  cents  instead  of  1.5  cents  per  kw.-hour. 
But  one  year  has  produced  a  different  picture,  owing  to 
a  considerable  fall  in  price  of  gasoline.  We  learn  that 
the  City  Council  is  prepared  to  reopen  the  question  before 
it  decides  upon  the  character  of  operation  for  running 
to  the  suburb  of  Clifton. 

Generally  speaking,  the  sane  advocate  of  trackless 
trolleys  for  England  bases  his  chief  argum_ent  on  the 
saving  in  power.  Thus,  an  article  in  the  Nov.  17,  1921, 
issue  of  the  Railway  &  Tramway  World  notes  a  case 
where  the  difference  is  8  cents  (12  cents — 4  cents)  in 
favor  of  electricity.  In  other  words,  the  trackless  trolley 
is  preferred  because  electric  power  is  but  one-third  the 
cost  of  gasoline  power.  Does  this  ratio  apply  in  the 
United  States?    Let  us  see. 

Operating  Costs 

In  examining  the  estimates  of  electrical  manufactur- 
ers' engineers  here,  we  find  that  a  gasoline  bus  weigh- 
ing 10,000  lb.  is  credited  with  but  4  to  4.5  m.p.g.,  whereas 
the  gasoline  bus  makers  aver  that  7  m.p.g.  is  nearer  the 
possibilities.  If  we  compromise  on  5.'>  m.p.g.  with  gaso- 
line at  27  cents  per  gallon,  the  cost  por  bus-mile  would 
be  approximately  5  cents. 

On  the  other  hand,  the  electrical  man  figures  only  2.5 
cents  per  kw.-hour,  which  at  an  overall  energy  con- 
sumption of  but  1  kw.-hour  per  bus-mile  would  make  the 
cost  of  electricity  one-half  instead  of  one-third  the  cost 
of  gasoline.  Actually,  the  condition  would  not  be  so 
favorable.  Only  the  larger  power  plants  could  deliver 
kilowatt  hours  at  the  rate  named.  On  one  property  with 
which  the  writer  was  concerred  the  cost  of  power  was 


really  more  than  3.5  cents  per  kw.-hour.  Nor  was  it 
likely  that  the  energy  consumption  per  10,000-lb.  trolley 
bus  would  be  as  low  as  1  kw.-hour  per  mile  after  lighting, 
heating  and  transmission  losses  were  taken  into  account. 
Based  upon  foreign  studies,  the  writer  concluded  that 
the  trolley  bus  would  take  at  least  1.25  kw.-hours  per 
mile.  This  consumption  at  3.5  cents  per  kw.-hour 
meant  a  power  cost  of  4.4  cents,  or  but  0.6  cent  less 
than  gasoline. 

From  the  foregoing  it  will  be  plain  that  the  cost  of 
power  as  we  find  it  in  any  given  situation  must  control, 
and  not  some  generalized  cost.  The  Tees-Side  property, 
with  its  3:  1  ratio,  was  justified  in  adopting  the  trackless 
trolley,  but  a  property  with  only  a  11/2:  1  ratio  in  favor 
of  electricity  ought  to  do  considerable  thinking. 

While  platform  labor  is  a  heavy  item  in  operating 
expense,  it  is  common  to  both  kinds  of  buses.  Hence 
we  need  not  discuss  it  here.  In  some  estimates  a  facti- 
tious advantage  is  shown  for  one  or  the  other  by  assum- 
ing a  difference  in  schedule  speed  per  hour,  and  so 
crediting  the  faster  bus  with  a  lower  wage  charge.  In 
practice  this  is  not  likely  to  obtain  in  city  extension, 
crosstown  or  suburban  service  because  either  type  will 
meet  the  conditions.  We  can,  therefore,  proceed  to  the 
next  disputable  item — namely,  the  likely  upkeep  cost 
of  each  kind  of  trackless  vehicle. 

If  experience  with  trackless  buses  actually  in  use  in 
Great  Britain  for  some  years  were  to  be  our  sole  guide 
we  would  find  a  surprisingly  small  difference  between 
the  repair  cost  of  trackless  and  gasoline  buses.  Brad- 
ford and  Leeds  show  costs  in  excess  of  10  and  12  cents 
per  mile,  with  the  more  modern  Tees-Side  much  the  same. 
During  like  periods  the  larger  British  bus  undertakings, 
such  as  Sheffield,  showed  9  cents  and  upward.  In  the 
latter  cases  we  are  dealing  with  vehicles  approaching 
the  end  of  their  careers.  The  repair  costs  of  the  Aber- 
deen and  Edinburgh  buses  are  approximately  one-half 
as  much  because  the  buses  are  newer  and  more  eflicient. 
Much  the  same  figure  (4.6  cents)  is  given  in  the  case 
of  the  York  trolley  bus,  but  this  does  not  include  body 
reinforcement  charges  which  were  assessed  against  the 
bus  builder. 

Maintenance  Comparison 

If  this  is  the  story  of  the  past  and  present  of  gas  and 
electric  buses  in  England,  what  of  the  future?  In  this 
respect  the  writer  was  assured  by  J.  B.  Parker,  the  gen- 
eral manager  of  the  Tees-Side  system  that  his  new  36- 
seat  bus  was  not  expected  to  exceed  5  to  6  cents  per  mile 
maintenance  cost.  Now,  in  the  Tramivay  &  Railway 
World  article,  previously  mentioned,  the  writer  thereof^ 
although  advocating  the  trackless  trolley,  states  that  the 
"additional  maintenance  of  petrol  engine  over  electric 
motor"  is  i/2d.  or  1  cent  per  mile.  Compare  this  with 
the  American  assertions  that  the  trackless  bus  will  tend 
to  cost  but  4  cents  to  5  cents  per  bus-mile  against  8.5 
cents  to  10.6  cents  for  the  gasoline  bus.  The  British 
writer  based  his  figures  on  a  decade  of  experience  with 
both  kinds  of  vehicles,  whereas  the  American  engineers 
have  been  obliged  to  base  their  figures  on  trolley  car 
experience  and  the  operation  of  motor  buses  under  jitney 
and  other  small-scale  conditions.  Let  us  hold  fast  to 
the  fact  that  the  Britisher's  outstanding  reason  for  using 
trackless  is  not  because  of  its  lower  maintenance,  but 
because  of  its  lower  power  cost  in  so  many  parts  of 
his  country. 

On  a  trackless  trolley  system,  of  course,  it  is  also 
necessary  to  maintain  the  overhead  line  at,  say,  V2  cent 
to  1  cent  per  mile  run.  If  the  trackless  system  were 
self-contained  it  would  also  have  a  substation  to  look 
after.     These  are  additional  upkeep  costs  that  tend  to 
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cut  down  the  difference  in   upkeep  costs   between  the 
vehicles  themselves. 

The  cost  of  a  trackless  trolley  bus  of,  say,  25-seat 
capacity  is  now  some  $1,000  greater  ($8,000  against 
$7,000)  than  a  gas  bus  of  like  capacity.  On  top  of  this 
the  trackless  bus  also  has  the  special  investment  for 
overhead  line  (four  wires)  and  feeder  wire  from  sub- 
stations which  would  result  in  almost  doubling  the  in- 
vestment charges  in  those  thin  traflfic  cases  where  the 
number  of  buses  will  be  fairly  equal  to  the  number  of 
miles  of  route.  Even  if  the  investment  required  was 
not  double,  the  charges  would  tend  to  be  higher  because 
money  for  the  trackless  trolley  equipment  could  hardly 
be  raised  at  the  favorable  rates  open  to  any  reliable 
purchaser  of  gasoline  buses.  The  obvious  reason  is  that 
so  much  of  the  trackless  trolley  investment  is  special, 
whereas  the  gasoline  buses  could  be  removed  at  once 
if  their  user  did  not  make  good. 

As  an  offset  to  this,  the  depreciation  or  amortization 
charges  on  the  trackless  trolley  bus  should  be  lower — 
possibly  by  25  per  cent  or  better.  But  this  lies  in  the 
realm  of  conjecture  and  hope  because  control,  drive  and 
current  collection  are  still  in  the  "x"  stage  of  the  equa- 
tion.    The    first    few    months 

of   American   experimentation     • ■•""• 

have  already  brought  half  a 
dozen  types  into  the  picture. 

As  shop  costs,  roadway 
maintenance,  wages,  traffic 
management,  etc.,  would  be 
the  same  cost  in  either  form 
of  operation,  it  is  needless  to 
detail  them  here. 

An  ironical  characteristic 
of  communities  in  the  past 
has  been  an  insistent  demand 
for  electric  railway  service 
provided  the  new  tracks  were 
laid  and  the  new  poles  and 
wires  erected  anywhere  except 


WHILE  Mr.  Jackson  has  not  attempted 
to  set  forth  all  the  factors  that  enter 
into  the  problem  of  the  trackless  trolley  or 
bus,  enough  has  been  presented  to  make  clear 
the  point  that  there  is  no  general  answer 
to  the  question,  that  the  assertions  of  the 
enthusiasts  on  both  sides  should  be  sifted 
item  by  item  and  that  the  less  tangible 
but  weighty  factors  of  public  good  will,  flexi- 
bility to  meet  emergencies  and  potential 
earning  power  must  be  studied  as  carefully 
as  the  comparative  investment  and  running 
costs  themselves. 


shuttle  plan,  for  it  is  not  practicable  yet  to  run  trackless 
buses  and  electric  cars  under  the  same  overhead  struc- 
ture for  any  considerable  distance. 

We  now  come  to  the  preponderant  factor  from  the 
money-making  standpoint,  that  of  relative  earning  power. 
Here  the  foot-loose  gas  bus  is  without  a  competitor.  It 
is  simply  a  question  of  determining  whether  its  poten- 
tially greater  earning  power  is  exploitable  enough  to 
the  ptint  where  it  wipes  out  any  greater  overall  expense. 
A  few  examples  will  suffice  to  illustrate  this  point. 

One  day  as  the  writer  sat  in  the  office  of  the  Sheffield 
Tramways. he  observed  a  poster  on  the  wall  advertising 
motor-bus  runs  to  the  Rivelin  Valley  to  be  given  Sundays 
and  holidays  only.  On  inquiry  he  learned  that  the  buses 
used  for  this  service  are  part  of  the  fleet  which  on  busi- 
ness days  is  engaged  in  the  company's  trolley  line  exten- 
sion services.  For  this  holiday  service  the  municipalit>' 
receives  a  substantially  higher  rate  of  fare  than  for 
regular  running.  A  cross-country  example  is  the  Bir- 
mingham &.  Midland  Motor  Omnibus  Company,  which 
runs  scores  and  scores  of  overland  routes  every  day 
in  the  week.  But  it  is  always  possible  to  use  a  portion 
of  the  fleet  to  carry  parties  of  friends  from  anything 

like  a  football  game  to  a  fes- 
:!!!!i!!!:!::::ii:::!!i::!::!::!:::::!::::::::::    tival   play    at   Stratford  -  on  - 

Avon,  the  routing  and  stop- 
overs being  arranged  accord- 
ing to  the  convenience  of  the 
customer. 

So,  too,  in  pre-war  days  the 
buses  of  Berlin  were  largely 
diverted  on  holidays  from  city 
to  woodland  travel. 

These  are  merely  examples 
of  the  shifting  of  the  bus 
from  business  to  pleasure 
travel.  The  opportunities  for 
moving  them  from  one  line  to 
another  in  metropolitan  serv- 


ice   is  simply  infinite,  as  will 

on  the  streets  occupied  by  the     i:^;:^;:;:::^^;^:::^^::;^^;;^;;;::;;^^  be  discovered  by  anyone  who 

petitioners.     In     the     end,    of  studies    the    operations    of    a 

course,  the  line  had  to  be  built  somewhere  amid  much     concern    like   the    3000-bus    London    General    Omnibus 


gnashing  of  teeth  at  the  tearing  up  of  streets  and  the  de- 
struction or  defacement  of  trees,  etc.  What  would  a  resi- 
dential district  be  likely  to  prefer  to-day  if  it  wanted  mass 
transport?  Would  it  accept  tamely  the  idea  of  the  old- 
style  overhead  with  four  wires  in  the  air  instead  of  two, 
or  would  it  naturally  desire  a  neat  vehicle  using  pre- 
cisely the  same  motive  power  as  the  hundreds  of  private 
automobiles  and  trucks  running  regularly  over  the  high- 
way? There  is  not  much  doubt  as  to  the  answer  the 
public  would  give. 

Good  will  is  so  essential  to  a  mass  transport  organiza- 
tion that  it  can  hardly  afford  to  incur  avoidable  antag- 
onism. Where  the  factors  of  cost  favored  the  trackless 
trolley  it  might  be  good  policy  to  let  the  public  express 
its  preference  with  the  understanding  that  whatever 
system  was  adopted  must  receive  compensatory  fares, 
whether  on  a  flat  or  distance  basis.  In  the  case  of  exten- 
sion through  factory  districts,  on  the  other  hand,  this 
esthetic  point  would  not  arise  and  the  trackless  would 
have  much  in  its  favor. 

As  a  practical  operating  matter  it  is  well  to  point 
out  here  that  it  is  often  an  open  question  whether  the 
extension  should  be  a  shuttle  service  from  the  old  trolley 
terminus  or  whether  it  should  be  a  combination  of  non- 


Company.  To  run,  also,  two,  three  or  four  times  as 
many  buses  in  one  direction  as  in  the  other  is  no  novelty 
at  all. 

The  ability  to  get  around  obstacles,  as  in  the  case 
of  parades,  fires  and  other  temporary  obstructions,  obvi- 
ously is  possessed  only  by  the  bus  that  is  not  tied  to 
rails  or  wires.  The  value  of  flexibility  in  a  giv^n  case 
where  the  best  route  was  being  felt  out  was  brought 
home  recently  to  the  writer  in  connection  with  the  aban- 
donment of  two  low-traffic  trolley  routes.  Instead  of 
slavishly  following  the  old  routes  with  buses,  the  com- 
pany has  been  trying  out  certain  detours  that  will  bring 
its  vehicles  into  contact  with  more  riders.  In  fact,  dur- 
ing some  hours  it  will  make  changes  to  attract  people 
who  would  otherwise  want  to  use  their  cars  for  the 
comparatively  short  run  to  the  golf  links.  With  the 
best  will  in  the  world,  no  one  could  have  set  down  a 
trackless  trolley  route  that  would  have  been  right  and 
stayed  right  from  the  standpoint  of  maximum  revenue 
from,  and  therefore  maximum  service  to,  the  public. 

The  foregoing  incident  came  up  in  a  town  of  less  than 
25,000  population,  where  one  would  not  expect  many 
opportunities  for  diversity  of  use.  Yet  hardly  had  the 
buses  been  in  use  two  or  three  weeks  than  a  local  fra- 


stop  running  between  city  center  and  trolley  terminus,  ternal  club  was  greatly  pleased  to  learn  that  it  could 

plus  local  service  thereafter.    The  adoption  of  gasoline  engage  one  for  the  later  hours  when  only  part  of  the 

buses   permits   trial    of  both   plans.     The   adoption   of  equipm2nt  was  needed  in  the  regular  runs.     The  value 

trackless  trolley  buses  permits  application  only  of  the  of  the  bus  fleet  in  keeping  off  competition  is  no  mean 
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factor,  either.  The  trolley  run  to  a  nearby  town  is  no 
longer  the  shortest  or  quickest  way.  It  would  be  possible 
for  a  jitney  operator  to  do  much  harm  by  running  a 
competitive  bus.  He  is  not  doing  so,  because  the  com- 
pany can  play  the  game  of  "freeze-out"  a  lot  better 
than  he. 

Buses  for  Seasonal  Work 

No  one  will  question  that  the  gasoline  bus  is  the  only 
thing  to  use  where  the  traffic  to  be  carried  is  of  seasonal 
or  intermittent  character,  as  to  fair  grounds,  parks,  etc. 
There  are  many  situations,  however,  on  the  border  line. 
Service  to  a  college  is  a  case  in  point.  Analysis  will 
show  how  many  days  in  the  year  and  how  many  hours 
in  the  day  the  college  is  in  session  and,  therefore,  in 
need  of  transportation.  Then  is  the  time  to  see  whether 
the  permanent  or  the  removable  service  is  better,  all 
things  considered. 

Then,  too,  is  the  possibility  of  using  the  gasoline 
motor  bus  as  a  rush-hour  relief,  for  the  reason  that  it 
can  give  non-stop  runs  over  a  large  number  of  streets, 
whereas  it  would  be  absurd  to  think  of  erecting  half  a 
dozen  trackless  trolleys  for  that  class  of  running.  Such 
auxiliary  service  might  not  pay  in  itself,  but  would  help 


to  speed  up  the  main  traffic  arteries  and  keep  off  the 
cost  of  street  widening  or  of  building  elevated  trackways 
or  subways. 

Finally,  as  regards  overland  running,  there  seems 
little  chance  for  the  trackless  trolley  at  its  present  stage, 
owing  to  the  fact  that  it  could  not  meet  the  high  speeds 
possible  with  small-capacity,  high-powered  buses.  This 
field  will  probably  build  up  to  thousands  of  installations, 
small  in  themselves  but  imposing  in  the  aggregate. 

The  foregoing  discussion  has  not  attempted  to  set 
forth  all  the  factors  that  enter  into  the  problem  of 
trackless  trolley  or  bus.  It  is  hoped,  however,  that  enough 
has  been  presented  to  make  clear  the  point  that  there 
is  no  general  answer  to  the  question,  that  the  assertions 
of  the  enthusiasts  on  both  sides  should  be  sifted  item 
by  item  and  that  the  less  tangible  but  weighty  factors 
of  public  good  will,  flexibility  to  meet  emergencies  and 
potential  earning  power  must  be  studied  as  carefully  as 
the  comparative  investment  and  running  costs  them- 
selves. The  apparent  fact  that  there  seems  to  be  more 
opportunities  for  gas  than  electricity  should  not  inter- 
fere with  the  acceptance  of  trackless  or  even  track  trol- 
ley where  the  cost  of  electric  power  and  the  permanence 
of  good  travel  are  unusually  good. 


A  New  Refractory  Insulating  Material 


ISOLANTITE  is  a  new  ceramic  product  developed  in 
France  during  the  war  for  which  superior  qualities 
as  a  spark  plug  insulator  are  claimed.  It  is  made  by  a 
new  process  which  is  said  to  improve  upon  the  good  quali- 
ties of  porcelain  and  to  obviate  its  defects.  No  glazing 
is  required  to  prevent  the  penetration  of  water  and  oil, 
and  the  material  can  be  milled,  planed,  threaded  and 
drilled,  the  same  as  metal,  and  with  the  same  degree  of 
accuracy. 

Tests  of  the  physical  strength  of  Isolantite  were  made 
at  the  French  Government  Laboratory  in  Paris.  These 
tests  were  made  on  two  series  of  cylinders  about  0.8  in. 
in  diameter  and  of  the  same  length.  One  of  the  series 
was  fired  in  an  oxidizing  atmosphere  and  in  consequence 
was  yellow  in  color,  while  the  second  series  was  fired  in  a 
reducing  atmosphere  and  was  white  in  color.  The  re- 
sistance to  crushing  was  determined  at  different  tem- 
peratures up  to  1500  deg.  Cent,  by  special  methods  avail- 
able at  the  laboratory.  Of  each  grade  of  material  three 
samples  were  tested,  and  the  results  averaged,  and  con- 
verted into  English  measures,  are  given  in  the  following 
table : 

Breaking  Strength,  Lb.  per  Sq.  In. 

Yellow  Samples  White  Samples 

37,683  32,521 

9,456  7,437 

4,233  2,915 

2,702  2,076 

384  213 


Temperature, 
Deg.  Fahr. 

59 
2012 
2192 
2372 
2552 


2732  0  0 

The  crushing  at  ordinary  temperatures  was  effected  in 
the  hydraulic  press.  Between  the  ordinary  temperature 
and  2012  deg.  Fahr.  it  was  not  possible  to  break  the 
cylinders,  the  pressure  required  being  beyc-nd  the  capacity 
of  the  press  used.  At  2732  deg.  Fahr.  he  material  is 
completely  melted. 

Tests  for  dielectric  strength  were  made  at  the  Central 
Electrical  Laboratory  of  Paris.  In  this  case  cylinders 
about  3  in.  long  and  ll^  in.  in  diameter  were  used.  There 
was  an  axial  hole  about  %  in.  in  diameter  at  one  end  of 
the  cylinder,  of  varying  depth,  so  as  to  leave  a  bottom  of 
different  thicknesses,  according  to  the  type  of  the  sample. 


Some  of  the  samples  were  glazed  on  the  cylindrical  sur- 
face and  head. 

Tests  were  made  to  determine  the  dielectric  strength 
for  different  thicknesses  of  insulating  material,  both  when 
dry  and  after  immersion  for  24  hours  in  water  at  atmo- 
spheric temperature.  In  making  the  tests,  each  cylinder, 
submerged  entirely  in  oil,  rested  with  its  base  on  a  metal 
plate  which  was  connected  with  one  terminal  of  a  trans- 
former, the  other  terminal  of  which  was  put  in  mercury 
at  the  bottom  of  the  hole  in  the  cylinder.  Electric  pres- 
sure was  applied  to  an  initial  voltage  of  20,000  and  was 
then  gradually  raised  in  steps  of  1000  volts. 

With  cylinders  of  4  mm.  thickness  at  the  bottom,  un- 
glazed  cylinders  not  submerged  in  water  punctured  at 
60,000  volts,  and  two  glazed  cylinders  punctured  at  50,000 
and  60,000  volts  respectively.  Cylinders  having  been  sub- 
merged in  water  for  24  hor.rs  punctured  at  exactly  the 
same  pressures  as  the  dry  ones.  On  the  strength  of  the 
above  figures  it  is  claimed  by  the  manufacturers  that  the 
dielectric  strength  of  Isolantite  is  75  per  cent  greater 
than  that  of  wet  process  electrical  porcelain. 


Income  Tax  Procedure 

IMCOME  Tax  procedure  is  a  mystery  to  almost  all  per- 
sons who  are  not  connected  in  some  way  with  the 
legal  profession,  and  for  that  reason  it  is  advantageous 
to  know  of  a.  reliable  source  from  which  accurate  infor- 
mation may  be  obtained.  Such  a  source  is  the  1922  edi- 
tion of  "Income  Tax  Procedure"  by  Robert  H.  Mont- 
gomery, C.P.A.,  published  by  the  Ronald  Press  Co. 

While  dealing  with  the  new  Income  Tax  Law  in  detail 
this  book  includes  Matter  on  the  Federal  Capital  Stock 
Tax,  Federal  Estate  Tax  and  a  supplement  to  excess 
profits  tax  procedure  of  1921.  Two  valuable  features  of 
this  book  which  should  be  mentioned,  are:  The  policy 
of  quoting  exactly  from  law  and  regulations  all  mate- 
rial of  importance  in  the  preparation  of  returns,  and, 
the  including  in  footnotes  facts  concerning  former  law 
and  procedure,  this  latter  serving  to  help  in  the  solu- 
tion of  problems  arising  over  old  returns. 
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New  Durant  Product  Makes  Good 

Impression 

Star  car  compares  favorably  in  design  with  cars  selling  in  next  higher  price 
class.  Parallels  Ford  in  prices  of  all  body  models.  Has  102  in.  wheelbase, 
pump  circulation,  long,  semi-elliptic  springs,  conventional  gearset,  storage 
battery  and  several  other  features  usually  found  in  higher  priced  cars. 

By  Herbert  Chase 


WASHINGTON,  March  9,  1922. 

DURANT  and  his  engineers,  collaborating  with  a 
number  of  parts  makers,  appear  to  have  done 
the  thing  which  many  have  thought  possible  but 
few  have  seriously  attempted,  the  production  of  a  car  of 
conventional  type  and  free  from  certain  types  of  con- 
struction peculiar  to  the  Ford  product,  but  intended  to 
sell  at  a  price  the  same  as  that  of  the  Ford  in  all  body 
models.  This  car,  to  be  known  as  the  Star,  was  shown 
here  publicly  for  the  first  time,  to-day,  and  proved  to 
be  the  center  of  intense  interest  on  the  part  of  the  pub- 
lic as  well  as  many  men  prominent  in  the  automotive 
industry. 

Expected  to  Heighten  Competition 

The  new  product  compares  favorably  in  design  with 
that  of  concerns  which  have  heretofore  come  close  to 
Ford  in  the  price  of  their  cars  but  sells,  when  equipped 
with  demountable  rims  and  starters,  for  about  $100  less 
than  the  least  expensive  of  well-established  makes,  other 
than  Ford,  now  on  the  market.  Just  what  this  will 
mean,  especially  to  Ford  and  his  nearest  competitors  in 
the  price  scale,  remains  to  be  seen,  but  if  the  move  proves 
to  be  all  that  it  appears  to  be  on  the  surface  and  is  car- 
ried through  in  respect  to  sales  and  service  in  a  manner 
similar  to  that  which  has  proved  so  successful  with 
Ford,  there  seems  to  be  little  reason  to  doubt  that  it 


will  heighten  competition  and  prove  to  be  a  large  factor 
in  the  automotive  trade  of  the  country. 

The  Star  Company  for  whom  Durant  will  make  the  car 
on  contract  has  not  yet  been  incorporated.  Those  in  a 
position  to  know  are  emphatic  in  their  statement  that 
the  various  parts  makers  will  not  be  stockholders,  a 
statement  which  is  borne  out  by  representatives  of  parts 
manufacturers  who  came  here  to  see  the  new  car  and 
learn  more  regarding  plans  for  its  manufacture,  and 
sale.  Sales  plans  are  not  yet  worked  out,  but  it  was 
learned  on  good  authority  that  the  intention  is  to  follow- 
closely  Ford's  marketing  policy.  There  will  not,  in  any 
case,  be  exclusive  territorial  allotments,  and  there  will, 
as  with  Ford,  be  as  many  agencies  in  each  town  as  the 
trade  warrants. 

Most  Units  New  in  Design 

The  car  is  not,  as  some  assumed,  wholly  an  assembly 
of  existing  parts.  Most  of  the  units  are  quite  new  in  de- 
sign, but  a  few  are  now  used  in  existing  cars.  The  de- 
sign is  not  the  product  of  any  one  engineering  organi- 
zation. It  has  been  worked  out  by  Durant  engineers  in 
co-operation  with  the  engineers  of  the  various  parts  com- 
panies interested  in  supplying  the  various  units.  On  this 
account  the  components  of  each  unit  are  already  stand- 
ardized and  in  use  to  a  certain  extent,  but  other  parts 
have  been  specially  designed  to  meet  the  particular  con- 


Dlagrammatlc  sketch   showing    approximate   layout  of  the    chassis    of    the    new    Star    car.      Side    rails    and     all    cross 

members  save  that   under  rear   end   of  e.igine   are   straight 
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dition  so  that  the  units  as  assembled  are  not  in  most 
cases  duplicates  of  units  used  in  other  cars,  though 
they  are  mostly  of  conventional  design  and  are  so  laid 
out  as  to  facilitate  ready  production  with  existing  tool 
equipment  wherever  possible. 

In  general  the  design  is  quite  similar  to  that  of  the 
Durant  Four,  being  characterized  by  the  use  of  a  tubular 
frame  member,  which  serves  as  a  muffler,  but  is  primar- 
ily intended  to  prevent  twisting  of  the  frame  with  con- 
sequent body  weaving,  and  the  employment  of  a  sepa- 
rately mounted  gearset  located  amidship,  instead  of  the 
unit  power  plant  used  by  Ford  and  nearly  all  other 
American  car  manufacturers.  This  construction  adds 
certain  parts,  but  has  material  advantage  in  the  way  of 
added  accessibility,  especially  in  respect  to  the  clutch. 

The  longer  wheelbase  and  wider  frame  enable  the  use 
of  a  body  which  is  not  unduly  cramped  and  is  reason- 
ably comfortable,  while  the  body  lines  are  modern  and 
as  pleasing  as  those  of  most  cars  in  the  low-price  class. 


understand  that  each  parts  maker  was  given  a  certain 
limit  in  respect  to  price  and  the  space  available  and 
told  to  offer  the  best  he  could  within  these  limits.  The 
result  is  highly  commendable  and  one  which  could  prob- 
ably not  be  duplicated  in  any  other  country  and  per- 
haps not  in  any  other  industry,  save  the  close-knit  and 
progressive  automotive  industry. 

Durant  plans  to  begin  production  of  the  new  car 
about  June  1  at  the  rate  of  about  50  cars  per  day,  this 
rate  to  be  increased  to  500  per  day  as  rapidly  as  possi- 
ble. It  is  expected  to  reach  1000  or  more  per  day  in 
1923.  Parts  makers  are  tentatively  working  upon  plans 
which  call  for  units  for  500  cars  per  day  by  Sept.  1, 
1922.    First  deliveries  are  expected  June  15. 

It  has  not  yet  been  announced  at  which,  if  at  any  of 
the  existing  Durant  plants  the  new  car  will  be  assembled, 
but  it  is  probable  that  a  portion  of  the  Long  Island  City 
plant  will  be  used  at  least  temporarily  for  cars  to  be  de- 
livered in  that  vicinity.    The  prices  quoted  are,  however, 
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Sketch    showing    general    arrangement    of 

the  chain-driven  Auto   Lite  generator  and 

Ignition    unit,   and  the  water   pump,  which 

is  at  rear  end  of  cylinder  block 


Sketch  of  a  portion  of 
rear  end  of  Star 
chassis,  showing 
crowned  fender  con- 
nected to  the  chassis 
frame  by  a  staybolt, 
which  acts  also  as  a 
support  for  the  com- 
bined tail-lamp  and 
license     plate     bracket 

The  long  semi-elliptic  springs  should  also  make  it  easier 
riding.  The  lamp  equipment  and  arrangement  appears 
to  be  as  good  as  that  on  many  higher  priced  cars,  and 
the  battery,  which  is  furnished  even  when  the  starter 
is  not  sold  also,  provides  current  for  lights  whether  or 
not  the  engine  is  running.  Modern  ignition  and  lubricat- 
ing systems  are  also  supplied  and  other  features  are 
quite  up  to  date. 

It  will  thus  be  seen  that  the  design  has  not  been 
skimped  by  confining  it  to  the  urp  of  bare  necessities. 
Cheaper  construction  could  have  been  used  in  several 
instances,  had  this  been  considered  desirable,  but  prob- 
ably not  without  sacrificing  some  desirable  quality  or 
feature  considered  well  worth  the  added  expense.  This 
does  not  mean  that  certain  changes  and  refinements,  or 
perhaps  some  simplification  will  not  in  time  be  made, 
but  it  does  mean,  if  present  promises  are  fulfilled,  that 
the  public  will  be  offered  a  thoroughly  modern  car  at  a 
price  as  low  as  that  of  the  cheapest  car  of  to-day. 

How  Design  Was  Developed 

The  product  here  discussed  is  especially  remarkable 
in  that  it  was,  we  are  told,  designed  and  built  in  less 
than  one  month's  time.  This  has,  of  course,  been  due 
partly  to  extraordinary  co-operation  among  the  various 
parts  makers  and  in  part  to  an  unusual  conception  and 
execution  of  a  plan  worked  out  by  Durant  engineers.   We 


Sketch  showing  approximate  layout  of 
Instrument  board.  The  spark  and  throttle 
levers  are  bell-cranks  which  project 
through  the  dash  and  are  connected  by 
rods   to    timer    and    carbureter 


"plus  freight  from  Detroit"  as  in  the  case  of  Ford  sales. 
The  new  car,  it  is  understood,  will  not  in  any  way 
interfere  with  the  manufacture  of  other  Durant  products, 
which  are  to  be  continued  according  to  schedule. 

Engineering  Features 

The  Star  car  presents  an  interesting  engineering 
study,  although  it  follows  conventional  lines  in  most  re- 
spects. The  construction  is  entirely  different  in  many 
particulars  from  that  employed  by  Ford.  In  a  number 
of  ways  the  chassis  layout  and  many  details  resemble 
those  of  the  four-cylinder  Durant  car,  which  might  be  ex- 
pected since  both  cars  were  in  large  part  designed  by 
the  same  e^igineers. 

It  should  be  understood  that,  while  the  component 
parts  of  the  car  are  made  by  various  makers  of  standard 
parts,  they  have  in  nearly  all  instances  been  specially 
designed  for  use  in  the  Star.  The  engine  is,  for  ex- 
ample, a  design  laid  out  jointly  by  engineers  of  the 
Durant  and  Continental  companies,  but  necessarily  re- 
tains many  parts  similar  to,  or  identical  with  those  em- 
ployed in  other  Continental  engines. 

The  engine  is  of  conventional  L-head  construction, 
with  cylinders  and  crankcase  cast  in  a  single  piece  to 
which  is  bolted  a  separate  head  and  a  lower  crankcase 
pressed  from  sheet  metal.  The  engine  is  described  as  a 
high  speed  type  and  is  said  to  develop  a  maximum  of  35 
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hp.  at  2500  r.p.m.  It  is  of  SVs  bore  by  414-in.  stroke, 
giving  a  piston  displacement  of  130.4  cu.  in.  as  com- 
pared to  the  Ford  with  3%  by  4-in.,  with  a  piston  dis- 
placement of  176.7  cu.  in.  The  engine  is  said  to  weigh 
about  10  lb.  less  than  that  used  in  the  Ford,  but,  be- 
cause of  its  higher  speed,  to  have  considerably  more 
power.  It  differs  from  the  Ford  engine  in  a  number  of 
other  particulars,  the  most  important  of  these  being  the 
use  of  a  chain  instead  of  gears  for  driving  the  camshaft 
and  the  combined  lighting  generator  and  ignition  units, 
and  in  the  use  of  a  pump  instead  of  thermo-syphon  cir- 
culation. The  pump  as  now  arranged  is  located  near 
the  rear  end  of  the  engine  and  is  driven  off  an  extension 
of  the  generator  shaft.  The  chain  is  arranged  in  a  tri- 
angular layout  and  is  enclosed  by  a  cover  of  sheet  metal. 

Carbureting  and  Electrical  Equipment 

Besides  the  spark  plug  holes  there  are,  in  the  head 
over  each  cylinder,  holes  tapped  with  Vs-in.  pipe  thread 
in  which  priming  cocks  can  be  inserted,  but  the  engine 
shown   was    not    supplied    with   the 
cocks.     The  inlet  and  exhaust  mani- 
folds are  cast  with  one  common  wall 
which  serves  as  a  hot  spot  to  heat 
the  incoming  charge.     The  carbure- 
ter is  of  Tillotson  make  and  is  fed 
from  a  Stewart-Warner  vacuum  tank 
which  draws  fuel  from  the  main  tank 
located  at  the  rear  of  the  frame.    A 
hot  air  stove  with  short  pipe   con- 
necting with  the  carbureter  inlet  is 
also  used. 

The  Auto-Lite  lighting  generator 
and  ignition  unit  are  located  at  the 
right  side  of  the  engine  just  back 
of  the  chain  case.  The  cutout  is 
placed  on  the  side  of  the  generator 
and  the  coil  on  the  top  of  this  unit, 
while  the  distributor,  which  comes 
about  opposite  the  center  of  the  en- 
gine, is  on  a  short,  vertical  shaft. 
With  this  location,  short  high  ten- 
sion wires  to  the  plugs  can  be  used. 
A  combined  oil  filler  and  breather 
pipe  is  mounted  on  the  chain  case,  just  above  the  light- 
ing generator. 

The  car  shown  had  no  starting  motor,  but  the  flywheel 
is  toothed  to  mesh  with  the  conventional  pinion  with 
Bendix  drive  when  the  electric  starter  is  furnished  as 
an  extra. 

The  oiling  system  employed  is  a  combination  pressure 
iind  splash  type,  the  oil  being  fed  under  pressure  through 
the  hollow  camshaft  from  which  it  flows,  still  under 
pressure,  to  the  main  bearings.  The  connecting  rod 
bearings  and  pistons  are  arranged  for  splash  lubrica- 
tion. 

';  The  fan  is  mounted  on  a  fitting  attached  to  the  front 
end  of  the  cylinder  casting  and  is  driven  direct  by  belt 
from  a  pulley  on  the  crankshaft.  The  fan  is  adjustable 
vertically  to  provide  for  taking  up  a  slack  belt. 

The  combined  inlet  and  exhaust  manifolds  are  located 
on  the  left  side  of  the  engine.  The  latter  has  a  four- 
point  suspension,  the  rear  end  resting  on  a  channel- 
section  cross  member,  which  is  bent  downward  at  the 

*'We  are  told  that  no  complete  drawings  of  the  Star  car  have  yet 
been  made,  and  that  because  of  the  speed  at  which  the  car  hasi  been 
assembled,  certam  details  will  be  changed,  for  which  reason  detailed 
•Photographs  cannot  yet  be  furnished.  On  this  account  and  because 
or  the  crowd  around  the  car  the  time  it  was  placed  on  exhibition 
the  drawmg  here  reproduced  had  to  be  worked  up  from  rough 
Sketches  made  on  the  spot.  The  drawings?  are  in  part  diagrammatic 
anrt  not  mtended  to  show  details  of  construction  so  much  as  to  give 
.  a  better  picture  of  the  type  of  construction  employed  than  would 
otherwise   be  possible. 


center  to  pass  under  the  crankcase,  and  the  forward  end 
on  the  diagonal  channels  which  run  from  the  main  side 
member  of  the  frame  to  the  front  cross  member. 

Clutch  and  Gearset 

The  clutch  is  of  the  single  plate  type  and  is  practically 
identical  in  general  design  to  that  used  in  the  Durant 
four-cylinder  car.  The  spindle  of  the  light  driven  mem- 
ber is  carried  in  a  sleeve  supported  from  a  flange  bolted 
to  the  rim  of  the  flywheel.  This  flange,  together  with 
the  flywheel,  completely  encloses  the  clutch,  and  to  the 
flange  are  pivoted  the  disengaging  levers  which  move 
the  pressure  ring  against  the  action  of  the  springs  which 
bear  directly  upon  it.  Two  molded  rings  of  asbe.stos  com- 
position form  the  clutch  facings  which  float  on  each 
side  of  the  driven  member.  The  facings  are  thus  pressed 
between  the  face  of  the  flywheel  and  the  thrust  ring. 
The  driven  plate  is  thin  and  is  slotted  radially  at  a 
number  of  points  to  prevent  heat  distortion. 

The  annular  type  throwout  bearing  is  enclosed  in   a 


Clutch    used    on    the 
duplicate  exc 


Durant    Four.      The   clutch    employed   on   the   Star    is   substantially   a 
ept  as  to  a  possible  variation    in  number  of  springs  employed 

pressed  metal  case  filled  with  oil.  This  oil  serves  to 
lubricate  the  clutch  spindle  as  well  as  the  throwout  bear- 
ing. 

The  clutch  is  operated  by  a  pedal  attached  to  a  tubular 
member  which,  as  shown  in  one  of  the  accompanying  cuts,* 
runs  across  the  frame  under  the  clutch  spindle.  This 
tubular  member  is  carried  at  each  end  in  trunnions 
which  enable  it  to  swing  through  a  short  arc,  as  the 
clutch  pedal  is  depressed.  A  yoke  at  the  center  of  the 
tubular  member  engages  the  throwout  flange  of  the 
clutch.  The  tubular  member  also  serves  to  carry  the 
pivot  for  the  brake  pedal,  the  axis  of  this  pivot  being  in 
line  with  the  axes  of  the  trunnions,  which  carry  the 
tubular  member.  For  this  reason  the  action  of  the  foot 
brake  is  entirely  independent  of  the  clutch,  although 
both  pedals  are  supported  by  the  same  member. 

It  has  not  yet  been  announced  who  will  manufacture 
the  gearset  and  the  clutch,  but  the  former  is  to  be  of 
conventional  type  with  three  forward  speeds  and  re- 
verse. The  shaft  and  gears  employed  will  be  similar  to 
those  used  in  other  light  cars,  such  as  the  Chevrolet 
"490,"  but  the  case  will  be  made  to  conform  to  the  sepa- 
rate mounting  on  cross  members,  as  shown  in  the  accom- 
panying sketch.  The  case  is  bolted  to  the  lower  flange 
of  a  straight  channel  cross  member,  and  rests  below  on 
an  angle  iron  attached  to  the  running  board  supports, 
which  are  in  turn  attached  to  the  outside  of  the  main 
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Sketches  showing,  above,  an  approximate  sectional 
view  of  the  chassis  just  forward  of  the  separate  amld- 
ship  gearset  which  is  bolted  to  a  channel  above  and  an 
angle  below,  the  latter  being  attached  to  the  running 
board  hangers.  Location  of  the  battery  and  combined 
muffler  and  frame  member  is  also  indicated.  The  lower 
view  shows  diagrammatlcally  the  tubular  member 
which  Is  carried  in  trunnions  attached  to  the  main 
frame.  This  member  is  made  from  two  stampings  and 
serves  to  carry  the  brake  pedal  and  the  clutch  pedal 
and  throwout  yoke 

frame  channels.  The  gearset  is  operated  by  a  central 
control  arm  in  the  conventional  manner.  The  gearset 
cover  carries  also  the  hand  brake  lever. 

Rear  Axle,  Springs  and  Frame 

The  rear  axle  is  of  conventional  semi-floating  banjo 
type  and  is  to  be  built  by  the  Timken  company.  It  is 
fitted  with  a  spiral  bevel  gear,  giving  a  AVs  to  1  reduc- 
tion and  carries  10-in.  brake  drums  with  internal  hand 
brakes  and  external  foot  brakes.  The  wheels  and  differ- 
ential are  carried  on  Timken  bearings.  A  rear  cover 
plate  permits  ready  access  to  the  differential,  which  can 
be  removed  through  the  rear  opening. 

The  rear  springs  are  of  semi-elliptic  type  and  are  of 
unusual  length  for  a  light  inexpensive  car.  They  have 
six  leaves,  1%  in.  wide  and  measure  48  in.  in  length. 
They  are  underslung  from  the  axle  to  which  they  are 
held  by  U-shaped  spring  bolts.  The  springs  are  located 
directly  under  the  frame  and  are  pivotted  at  their  front 
ends  on  pins  carried  between  triangular  plates  riveted 
to  the  frame.  The  rear  ends  of  the  springs  are  carried 
by  long  shackles  pivoted  on  the  rear  horns  of  the  frame. 
These  shackles  are  stamped  from  heavy  sheet  metal 
formed  into  an  H-section,  the  central  portion  acting  to 
hold  the  side  link  members  parallel.  This  shackle  is 
similar  to  that  used  on  Durant  cars,  except  that  it  is 
somewhat  longer. 

The  front  axle  is  a  Timken  product  of  the  usual  I- 
beam  construction  and  has  Timken  bearings  for  the 
wheels.  It  supports  semi-elliptic  springs,  which  measure 
1%  by  34  in.  The  tie  rod  is  in  back  of  the  axle  and  is 
just  below  the  drag  link,  which  is  conn.cted  transversely 
from  the  right  steering  knuckle  to  the  steering  arm  on 
the  left  side  of  the  car. 

Wheels  are  of  wood  and  carry  30  x  3V^-in.  tires  all 
around. 

In  general  construction  the  frame  is  very  similar  to 
that  employed  in  the  other  Durant  cars.  It  is  character- 
ized by  the  use  of  a  long  tubular  member,  which  is  rigid- 


ly connected  to  the  cross  member  in  front  of  the  gear- 
set  and  to  the  main  rear  cross-member,  which  is  almost 
over  the  axle.  This  gives  the  frame  unusual  rigidity 
against  twisting  strains  for  the  tube  is  of  a  large  diam- 
eter and  is  formed  of  steel  about  3/32  in.  thick.  It 
serves  also  as  a  muffler.  The  side  members  of  the  frame 
are  made  of  channel  4  in.  deep  by  iy2-in.  flange  and 
are  straight,  except  for  the  horns  formed  at  the  front 
and  rear  ends.  No  kick-up  is  provided  at  the  rear.  All 
other  members  of  the  frame  are  also  straight  with  the 
exception  of  that  which  supports  the  rear  end  of  the 
engine.  The  fuel  tank,  which  is  cylindrical,  is  carried 
between  the  two  rearmost  cross  members.  The  latter 
are  angle  stampings  formed  approximately  to  fit  the  con- 
tour of  the  fuel  tank,  which  is  hung  from  straps  which 
pass  over  these  members. 

Narrow  diagonal  channels  are  rivetted  to  the  front 
and  side  members  at  the  front  end  of  the  frame.  They 
not  only  support  the  front  end  of  the  engine,  but  that 
at  the  left  supports  also  the  housing  of  the  steering 
gear.  The  latter  is  of  the  worm  and  wheel  type  with  the 
shaft  of  the  wheel  inclined  with  its  lower  ends  slightly 
further  forward  than  the  upper  end.  To  the  lower  end 
of  the  wheel  shaft  is  attached  an  arm,  which  in  turn 
carries  the  left  end  of  the  transverse  drag  link.  The 
steering  wheel  is  similar  to  that  in  general  use,  but 
carries  only  the  horn  button  at  its  center.  The  spark 
and  throttle  control  levers  are  bell-cranks  pivotted  on 
a  bracket  in  front  of  the  dash.  The  long  arms  of  these 
cranks  project  through  the  dash  and  terminate  in  knobs 
which  slide  in  slots  formed  at  the  under  edge  of  the  in- 
strument board.  The  latter  is  of  sheet  metal  and  car- 
ries in  a  central  panel  an  oil  gage,  ignition  and  lighting 
switch  and  an  ammeter,  as  well  as  the  handle  for  the 
carbureter  choke.  The  throttle  is  inter-connected  with 
an  accelerator. 

The  fenders  have  a  slight  crown  and  are  well  sup- 
ported at  the  front  by  a  tie-rod,  which  carries  the  head- 
lamps. The  latter  are  adjustable  for  tilting.  The  rear 
fenders  are  attached  to  the  frame  by  short  stay  bolts, 
one  of  which  carries  a  combination  license  plate  and  tail 
lamp  bracket. 

The  rims  regularly  furnished  are  not  detachable,  but 
five  detachable  rims  and  starter  are  provided  at  an  ex- 
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Diagrammatic  view  of  rear  end  of  chassis  frame  show- 
ing long  underslung  semi-elliptic  spring  arranged  for 
Hotchkiss  drive,  H -shaped  shackle,  and  cylindrical 
gasoline  tank  mounted  between  two  angle  members 
from    which    it    Is   supported    by    straps 

tra  charge,  which  includes  also  a  carrier  for  the  extra 
rim,  the  latter  being  attached  to  the  rear  of  the  chassis. 

The  wheelbase  of  the  chassis  is  102  in.  The  chassis  is 
arranged  to  carry  the  various  types  of  passenger  or  a 
light  commercial  body.  It  is  not  expected  that  an  ex- 
tended chassis,  with  heavier  rear  axle  for  commercial 
use,  will  be  furnished,  as  is  the  practice  with  Ford. 

The  equipment  of  the  car  includes  a  U.  S.  L.  battery 
which,  of  course,  is  arranged  to  provide  lights  when  the 
engine  is  not  in  operation.  The  battery  furnished,  when 
no  starting  motor  is  supplied,  may  be  somewhat  smaller 
than  that  furnished  for  use  in  cars  equipped  with  a 
starter,  although  this  point  is  not  yet  definitely  decided, 

It  is  claimed  that  the  car  is  capable  of  traveling  30 
to  35  miles  per  gal.  of  fuel.    It  is  said  to  weigh  1800  lb. 
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Sperry  Compound  Diesel  Engine 

Uses  two  stage  compression  of  the  air  and  solid  injection  of  the  fuel. 
The  transfer  valve  between  the  high  and  low  pressure  cylinders  and  the  air 
inlet  valve  to  the  high  pressure  cylinder  are  mounted  concentrically  to  in- 
sure cooling  of  the  former.     An  increase  in  fuel  economy  is  claimed. 


S' 


OME  information  regarding  the  development  work  on 
Diesel  engines  done  by  Elmer  A.  Sperry  has  been 
given  in  former  issues  of  Automotive  Industries, 
as  Mr.  Sperry  has  been  pursuing  this  line  of  work  for  the 
past  twelve  years  and  has  on  several  occasions  spoken  of 
it  in  discussions  before  the  S.  A.  E.  The  engine  has  now 
reached  a  production  stage,  and  further  particulars  have 
been  furnished  in  recent  papers  before  the  American  So- 
ciety of  Mechanical  Engineers  and  the  S.A.E.  Motor  Boat 
meeting,  on  which  papers  the  following  article  is  based. 

Diesel  himself  worked  out  a  compound  type  of  engine 
working  on  his  cycle,  but  it  proved  a  failure.  Two  or 
three  isolated  attempts  to  compound  the  Diesel  engine 
were  made  later  on  by  others  in  both  Germany  and  Eng- 
land, but  these  too  petered  out.  Sperry  took  out  a  patent 
on  a  compound  engine  as  long  ago  as  Dec.  10,  1892.  Of 
late  the  development  work  has  been  carried  on  ener- 
getically, one  experimental  model  having  followed  another, 
until  the  essential  problems  are  believed  to  have  been  fully 
solved. 

Sperry's  contention  is  that  the  simple  engine  of  the 
Diesel  type  must  necessarily  be  excessively  heavy,  because 
the  cylinders,  pistons  and  connecting  rods  have  to  be  built 
sufficiently  strong  to  withstand  the  enormous  initial  pres- 
sures of  the  power  stroke,  but  because  these  pressures  are 
maintained  only  for  a  very  small  fraction  of  the  stroke, 
the  parts  of  great  weight  and  strength  are  poorly  utilized. 
By  allowing  the  expansion  to  occur  in  two  successive 
stages,  the  high  pressure  cylinder,  which  must  be  very 
strong,  can  be  made  quite  small,  so  that  its  weight  will 
not  be  very  great,  and  the  low  pressure  cylinder  and  its 
accompanying  parts,  which  must  be  large,  can  be  made 
relatively  light. 

Indicator  Cards 

Consider  the  Diesel  indicator  card  Fig.  1.  Draw  the 
vertical  line  XY,  and  it  is  easy  to  see  that  the  expansion 
pressures  to  the  left  are  high,  whereas  those  to  the  right, 
especially  following  the  dotted  extension  line  of  expan- 
sion, are  low,  and  could  advantageously  do  their  work  in 
a  low  pressure  cylinder.  The  vertical  line  XY  also  divides 
the  compression  into  two  stages,  low  and  high,  the  latter 
taking  place  in  the  combustion  cylinder  proper  as  a  second 
stage.  No  air  compressor  for  pressures  of  500  lb.  per 
sq.  in.  accomplishes  its  work  in  a  single  stage;  there  are 
at  least  two  stages.  The  old  single  stage  compressor  has 
been  discarded  and  replaced  by  the  modern  two  stage 
compressor. 

Supercharging  or  compressing  in  two  stages  also  has 
the  advantage  that  the  temperature  range  of  each  com- 
pression chamber  is  greatly  reduced.  In  the  simple  Diesel, 
as  the  compression  ratio  is  in  the  neighborhood  of  15:1, 
the  compression  space  approximates  a  very  flat  cylinder 
which  has  a  very  large  surface  area  in  proportion  to  its 
volume.    By  referring  to  the  sectional  view  of  the  engine 


the  joint  between  the  cylinder  block  and  the  head  casting, 
it  will  be  seen  that  the  compression  space  in  the  Sperry 
engine  is  hemispherical  in  the  main,  but  also  includes  a 
passage  to  the  inlet  and  transfer  valve  at  one  side.  From 
the  standpoint  of  ratio  of  surface  area  to  volume  this 
compression  space  is  certainly  a  good  deal  better  than 
that  of  the  standard  Diesel  engine. 

No  Air  Compressor  for  Fuel  Injection 

One  of  the  difficulties  with  the  standard  Diesel,  which  is 
especially  bothersome  when  it  is  attempted  to  build  en- 
gines of  this  type  in  small  units,  is  the  need  for  an  air 
compressor  for  compressing  the  air  used  for  injecting  the 
fuel.  Pressures  of  nearly  1000  lb.  per  sq.  in.  are  used, 
and  the  compression  is  usually  effected  in  three  or  four 
stages.     This  compressor  not  only   adds  greatly  to  the 
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weight  and  complication  of  the  engine,  but  also  ma- 
terially reduces  its  mechanical  efficiency.  Vickers  in  Eng- 
land has  dispensed  with  compressed  air  injection  and  uses 
instead  what  is  known  as  solid  injection,  the  fuel  being 
forced  into  the  compression  space  in  a  solid  stream  by 
piston  pressure.  It  is  claimed  by  the  champions  of  air 
injection  that  much  c)eaner  combustion  is  obtained  where 
that  method  is  used,  but  the  fact  that  Vickers  engines 
are  installed  in  many  motor  ships  shows  that  the  solid 
injection  principle  is  practical  at  least. 

Sperry  uses  the  solid  injection  principle,  and  claims 
that,  since  the  compression  space  is  not  shallow  as  in  the 
simple  Diesel  engine,  the  injected  fuel  has  to  pass  through 
a  bulky  mass  of  highly  heated  air  before  it  can  strike  a 
wall,  so  that  the  difficulty  resulting  from  the  fuel  stream 
coming  in  contact  with  relatively  cool  walls,  which  has 
been  experienced  with  simple  Diesel  engines  using  solid 
injection,  is  eliminated  in  his  engine. 

Six-to-One  Ratio  of  Piston  Areas 

In  his  A.  S.  M.  E.  paper  Sperry  says  that  instead  of 
expansion  ratios  of  3  or  4  to  1,  as  in  the  automobile  en- 
gine, and  about  12  to  1  in  the  Diesel,  the  expansion  ratio 
in  his  engine  can  be  made  as  high  as  120  to  1.  In  an 
automobile  engine  the  pressure  in  the  working  cylinder 
at  the  moment  the  exhaust  valve  opens,  if  the  engine  is 
operating  under  full  load,  is  between  50  and  70  lb.  per 
sq.  in.,  and  in  a  simple  Diesel  engine  it  is  about  the  same. 


and  taking  account  of  the  fact  that  the  upper  end  of  the      A  gain  in  power  and  efficiency  evidently  would  be  reached 
piston  stroke  substantially  coincides  with  the  plane   of      if  the  charge  were  further  expanded  to  such  a  pressure 
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Figs.  2-7 


that  the  excess  pressure  of  the  gases  on  the  piston  head 
over  the  pressure  of  the  atmosphere  against  the  bottom 
of  the  piston  were  just  equal  to  the  mechanical  friction 
of  the  engine. 

A  weak  point  in  all  compound  engines  is  the  dead  space 
in  the  low  pressure  cylinder  or  the  passage  between  the 
high  and  low  pressure  cylinders.  This  dead  space  allows 
the  gases  coming  from  the  high  pressure  cylinder  to  ex- 
pand before  they  do  any  work  on  the  low  pressure  piston, 
and,  therefore,  constitutes  a  source  of  loss.  Sperry  shapes 
the  compression  space  of  his  high  pressure  cylinder  so 
that  it  extends  partly  over  the  low  pressure  cylinder  and 
is  cut  off  from  the  low  pressure  cylinder  by  the  transfer 
valve,  which  makes  for  a  small  dead  space.  He  has,  more- 
over, hit  upon  another  means  of  practically  eliminating 
clearance  losses. 

The  Compound  Cycle 

Fig.  2  shows  the  cycle  card  without  fuel,  taken  from  a 
high  pressure  cylinder  of  a  10  to  1  compound  engine,  that 
is,  an  engine  with  a  low  pressure  piston  having  10  times 
the  area  of  the  high  pressure  piston  head.  The  air,  after 
having  been  pre-compressed,  ente/s  the  cylinder  at  A  on 
the  outstroke  of  the  piston,  at  a  pressure  of  about  113  lb. 
per  sq.  in.,  giving  a  pressure  line  A'.  At  point  B  the  inlet 
valve  closes,  and  during  the  instroke  the  compression 
proper  starts  and  rises  along  B'  to  Diesel  values  at  point 
C.  There  being  no  fuel  injection,  the  receding  stroke 
brings  the  pressure  down  on  practically  the  same  line  B' 
to  point  B.  Here  the  transfer  valve  opens,  and  the  gases 
pass  during  the  instroke  to  the  low  pres^sure  cylinder  as 
shown  by  line  D.  This  is  the  outstroke  of  the  low  pressure 
piston,  the  pressure  dropping  to  a  trifle  below  atmosphere 
before  the  exhaust  valve  opens.  The  valve  remains  open 
during  the  whole  of  the  next  stroke  of  the  low  pressure 
piston.  This  cannot  be  shown  on  the  high  pressure  card, 
but  is  brought  out  on  the  low  pressure  card  Fig.  7. 

Fig.  3  is  the  air  pump  card,  representing  the  first  stage 
•of  the  compression,  which  delivers  the  air  to  a  small  re- 


ceiver, from  which  it  passes  during  the  inlet  stroke  along 
line  A'  of  Fig.  2.  This  is  virtually  a  power  stroke,  and 
thus  some  of  the  power  lost  in  the  first  stage  compression 
is  recovered  here. 

Fig.  4  is  the  same  as  Fig.  2,  except  that  fuel  has  been 
injected,  and  shows  the  slow  combustion  of  the  regular 
Diesel  cycle,  common  to  all  early  cards  of  these  compound 
engines,  where  from  point  C  a  perfectly  level  line  is  often 
drawn  to  point  C,  which  marks  the  point  of  cut-off.  The 
gases  then  expand  on  line  C"  to  point  E,  where  the  trans- 
fer valve  opens  and  the  gases  continue  their  work  of  ex- 
pansion on  the  low  pressure  piston,  as  indicated  by  line 
D.  When  the  exhaust  valve  opens,  at  point  D,  the  pres- 
sure within  the  low  pressure  cylinder  is  only  slightly 
above  atmosphere.  An  objection  to  the  simple  Diesel  en- 
gine is  that  heat  is  added  to  the  charge  after  the  piston 
has  moved  away  from  the  top  dead  center  position  and  is 
approaching  the  point  of  exhaust  opening. 

Operates  as  Constant  Volume  Engine 

Mr.  Sperry  states  that  a  research  extending  over  a  year 
and  a  half  led  to  the  discovery  of  a  method  by  which 
detonation  can  be  invariably  secured.  He  does  not  say 
what  this  method  consists  in,  but  it  is  obvious  that  if  the 
fuel  were  injected  during  the  compression  stroke  before 
the  temperature  of  the  air  became  sufficiently  high  to 
ignite  it  immediately  upon  its  entry,  then  detonation  would 
result  as  soon  as  the  air  temperature  reached  the  ignition 
value.  In  an  English  report  on  researches  on  Diesel  en- 
gines carried  out  during  the  war,  the  statement  is  made 
that  detonation  was  encountered  which  at  times  was 
rather  distressing,  and  that  it  was  very  desirable  to 
eliminate  this  detonation,  but  that  it  could  not  be  done 
without  at  the  same  time  lowering  the  fuel  efficiency. 
Sperry,  however,  claims  to  have  found  that  the  thermo- 
dynamic efficiency  is  higher  in  the  case  of  high  detonation 
diagrams  than  in  most  of  ordinary  ones,  and  he  has  there- 
fore sought  to  "harness  and  utilize"  to  the  full  the  de- 
tonation phenomena  which  are  such  a  bugbear  to  the  auto- 
motive engineer. 

Fig.  5  is  a  typical  card  taken  under  the  same  conditions 
and  from  the  same  engine  as  Figs.  2  and  4,  exhibiting 
"detonation."  When  operating  in  this  way  the  engine  also 
gives  a  very  much  truer  Carnot-cycle  card.  All  recent  run- 
ning of  the  compound  engines  has  been  in  accordance 
with  this  card.    One  of  the  achievements  of  high-intensity 
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combustion  is  better  thermal  efficiency  and  a  still  further 
reduction  in  the  exhaust  temperatures.  The  engine  with 
this  type  of  card  is  changed  from  a  constant  pressure  to 
a  constant  volume  cycle  engine,  which  change  is  claimed 
to  free  it  from  all  speed  limitations.  The  detonation  char- 
acteristics, e.g.,  the  vertical  rise  on  the  diagram,  persist 
even  at  very  high  speeds.  This  card  also  insures  oper- 
ation at  lower  fractional  powers  without  indication  of 
carbon  deposits.  Fig.  6  is  given  as  showing  the  range  of 
control  of  the  peak  and  shape  of  the  card  at  will  under 
the  same  operating  conditions  and  with  the  same  spray 
nozzle.  Referring  to  Figs.  5  and  6,  the  peak  pressures 
given  by  these  cards  may  seem  high,  but  they  are  said  to 
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be  not  as  high  as  the  pressure  often  encountered  in  the 
cylinders  of  gasoline  engines,  and  the  factors  of  safety 
provided  easily  take  care  of  the  stresses  caused  by  these 
pressures. 

Avoiding  Transfer  Losses 

A  complete  solution  of  the"  problem  of  avoiding  losses 
due  to  the  low  pressure  cylinder  clearance  is  said  to  have 
been  found  in  a  modification  of  the  process  of  cushioning 
— closing  the  exhaust  valve  at  a  pre-determined  point  be- 
fore the  outstroke  end,  trapping  a  little  of  the  hot  gases 
and  cushioning  them  up  to  the  transfer  pressure  so  the 
transfer  valve  opens  under  conditions  of  equal  pressure 
on  each  side.  There  is,  therefore,  no  flow  of  gases  except 
that  due  to  the  slow  starting  of  the  strokes  of  the  two 
pistons.  There  are  practically  no  losses  sustained  in 
cushioning;  the  power  of  compression  is  returned  very 
completely  on  expansion.  Cushioning  is  credited  with  the 
additional  advantages  of  preventing  all  erosion  due  to  high 
velocities  of  the  hot  gases  over  the  transfer  valve  seats. 
These  seats  are  jacketed  and  are  said  to  remain  smooth, 
bright  and  perfectly  sealed  over  long  periods. 

Compounding  is  said  to  completely  suppress  all  pre- 
ignition,  because  the  first  part  of  the  compression  occurs 
outside  the  combustion  chamber  and  the  work  of  the 
Bureau  of  Standards  has  shown  that  the  pre-ignition  must 
occur  early  in  the  compression  stroke  in  order  to  cause 
really  dangerous  pressures.  No  safety  valves  or  pressure 
relief  valves  are  therefore  required  or  fitted. 

The  Transfer  Valve 

The  transfer  valve,  considered  as  an  exhaust  valve,  is 
here  called  upon  to  handle  much  hotter  gases  than  ever 
before.  A  difficult  situation  is  therefore  presented.  Are 
special  materials  necessary  and  how  can  the  valve  success- 
fully perform  this  dutyT  It  is  known  that  the  exhaust 
valves  of  the  Liberty  motor  run  red  hot,  and  the  stems 


white  hot,  and  yet  they  are  handling  gases  of  lower  tem- 
perature than  are  here  present.  Mercury  cooled  valves 
were  originally  provided  and  have  now  stood  on  the  shelf 
unused  for  some  years,  as  neither  of  these  expedients  is 
found  necessary,  nor  are  any  but  ordinary  materials  re- 
quired. It  must  be  remembered  that  compression  in  the 
compound  engine  is  by  the  two-stage  method.  Air  is  ad- 
mitted to  the  combustion  chamber  under  comparatively 
high  pressure,  and  although  it  is  warm,  yet  with  each 
doubling  in  pressure  its  cooling  powers  are  doubled.  Air 
at  100  lb.  per  sq.  in.  thus  has  seven  times  the  cooling 
power  of  atmospheric  air,  as  seven  times  the  number  of 
molecules  come  in  contact  with  the  valve  for  cooling  in  a 
given  time.  The  part  through  which  the  air  enters  the 
high  pressure  cylinder  is  in  line  with  the  transfer  port, 
and  the  induction  valve  itself  rides  on  the  back  of  the 
transfer  valve  in  the  form  of  a  hollow  sleeve  /  (,Fig.  9) 
seated  directly  on  the  top  of  the  transfer  valve  T.  The 
back  of  the  transfer  valve  is  provided  with  greatly  en- 
larged radiating  and  cooling  surfaces  presented  to  this 
cooling  air,  and  powerful  convection  currents  are  con- 
stantly acting  when  sealed. 

Now  in  following  out  the  cycle  it  will  be  noticed  that 
this  is  the  very  step  that  follows  directly  on  the  heels  of 
the  transfer  of  the  hot  gases  (D,  Fig.  2)  and  continues 
throughout  the  next  quarter  cycle  (see  A',  Fig.  2"),  and 
through  the  entire  descent  of  the  high  compression  piston. 
The  transfer  valve  is  intensely  heated  on  its  under  side 
during  the  transfer  stroke,  but  it  is  also  intensely  cooled 
on  its  upper  side,  which  has  a  surface  area  five  times  as 
great,  and  the  result  is  said  to  be  that  the  mean  tem- 
perature of  the  valve  is  only  about  half  as  high  as  that 
of  the  Liberty  engine  exhaust  valve,  not  nearly  approach- 
ing red  heat.  The  seats  of  these  valves  are  said  to  give 
no  trouble,  because  they  are  backed  by  ample  water 
jackets.    They  need  to  be  ground  in  only  very  rarely. 

As  to  the  proper  ratio  for  compounds,  engines  of  10:1 
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ratio  of  low-pressure  to  high-pressure  cylinder  areas,  also 
8:1  and  6:1  have  been  made,  operated  and  studied,  the 
smaller  ratios  being  at  present  considered  more  desir- 
able. The  weight  factor  does  not  change  materially  with 
changes  in  ratio  in  this  region.  The  low-pressure  piston 
operates  two-cycle.  The  power  distribution  and  the  weight 
of  the  reciprocating  parts  both  equalize  best  at  about 
6:1.  This  makes  a  perfectly  balanced  unit,  the  end  masses 
equalling  and  also  moving  oppositely  to  the  central.  The 
two  full  power  impulses  following  each  fuel  injection  are 
also  about  equal.  Thus  full  four-cylinder  performance  is 
secured  with  only  three  cranks,  and  two  extra  power  im- 
pulses are  delivered  on  the  induction  stroke  (see  line  A\ 
Fig.  2)   making  six  power  impulses  for  each  cycle. 

Now  as  to  the  construction  of  the  compound.   Fig.   9 
shows  an  elevation  (to  the  right  of  the  center)  and  longi- 


tudinal section  (to  the  left)  of  the- 
engine  as  built.  The  two  high-pres- 
sure or  combustion  pistons  on  their 
out-stroke  are  at  the  ends,  and  in  the- 
center  is  the  low-pressure  at  its  ex- 
treme in-stroke.  The  sturdy  construc- 
tion is  indicated  by  the  size  of  the- 
crankshaft,  approaching  the  bore  of 
the  combustion  cylinders  themselves.. 
The  fuel  pumps  P  and  the  control  and 
manipulating  wheel  W  are  shown  in 
elevation  to  the  right.  To  the  left  the- 
large  clearance  dome  D,  forming  the 
combustion  chamber  of  the  compound, 
stands  out  in  marked  contrast  to- 
standard  Diesel  practice,  which  is 
shown  by  the  little  space  C  between 
the  solid  horizontal  line  just  aoove. 
The  dome  is  large  and  forms  an  up- 
ward extension  of  the  combustion  cyl- 
inder, extending  also  to  the  right  in 
a  large  sweep  surrounding  the  trans- 
fer valve  T  which  seals  the  transfer 
port  L.  The  sleeve-like  induction 
valve  /  is  shown  seated  on  top  of  the 
transfer  valve  and  is  controlled  by  the 
cam-operated  fork  F.  The  transfer 
valve  and  sleeve  are  lifted  by  a  fork  not  shovvm,  located  in 
thimble  <S  near  the  top  of  the  stem.  The  first  stage  an- 
nular compression  pump  G  surrounding  the  trunk  piston 
below  the  low-pressure  piston  proper  delivers  its  air  to  a 
small  receiver,  which  in  turn  discharges  to  the  cored  port 
A  surrounding  the  induction  sleeve  /,  the  cooling  action 
of  which  has  been  described.  The  little  balancing  cylinder 
B  sustains  a  permanent  connection  with  the  low-pressure 
cylinder.  The  solid-fuel  injection  valve  and  nozzle  A'  are 
placed  approximately  over  the  center  of  gravity  of  the 
large  masses  of  air  in  the  clearance  dome  D. 

It  is  understood  that  the  two  high-pressure  cylinders 
are  operating  four-cycle,  one  360  deg.  back  of  the  other, 
discharging  alternately  into  the  low-pressure,  which 
therefore  works  two-cycle  and  delivers  power  on  each 
down  stroke. 


The  Soldier  Bonus 


THE  following  statement  has  been  issued  by  Joseph  H. 
Defrees,  president  of  the  Chamber  of  Commerce  of 
the  United  States,  with  reference  to  the  proposed  certifi- 
cate plan  for  paying  the  soldier  bonus: 

"A  general  bonus  paid  through  certificates  is  just  as 
objectionable,  from  the  point  of  view  of  the  Chamber  of 
Commerce  of  the  United  States,  as  such  a  bonus  paid  in 
cash.  The  organizations  participating  in  the  national 
chamber's  referendum,  which  closed  on  Feb.  21,  were 
as  unmistakable  in  their  opposition  to  a  certificate  plan 
as  to  a  cash  plan.  They  cast  1221  votes  against  a  gen- 
eral bonus  in  either  form  and  only  467  votes  in  favor. 

"The  chamber's  opposition  is  to  a  general  bonus,  how- 
ever paid.  The  chamber  has  not  opposed  \  bonus  merely 
on  account  of  the  amount  of  money  that  is  involved. 
Attention  has  been  called  to  the  money  requirements 
because  of  their  importance  and  the  financial  problems 
and  consequences  they  entail. 

"Some  features  of  the  certificate  plan  now  under  con- 
sideration by  the  House  Committee  on  Ways  and  Means 
are  even  more  objectionable  than  the  original  bonus  bill. 


It  is  proposed  that  certificates  should  be  used  as  col- 
lateral for  loans  at  banks  and  such  loans  should  be 
rediscounted  at  the  Federal  Reserve  Banks.  Such  a  pur- 
pose means  return  to  war  conditions  under  which  the 
reserve  banks  held  large  amounts  of  loans  secured  by 
Government  war  obligations.  One  of  the  problems  of 
readjustment  has  been  to  get  this  paper  out  of  the  re- 
serve banks  and  other  paper  of  similar  kind  out  of  other 
banks.  Great  progress  has  been  made,  but  this  progress 
will  be  undone  by  the  new  proposal. 

"Loans  of  this  character  have  no  place  in  the  commer- 
cial banking  system.  They  found  their  entry  only  in  a 
war  emergency.  No  loans  should  go  into  the  Federal 
reserve  system  except  such  as  are  speedily  and  surely 
self-liquidating.  Violation  of  this  principle  means  inev- 
itable inflation  and  other  evils  which  are  sure  to  follow 
violation  of  sound  banking  principles. 

"It  may  be  expected  that  evil  results  of  such  a  plan 
as  has  been  proposed  will  be  increased  as  details  are 
announced — such  details  as  the  terms  of  the  loans  and 
the  rate  of  rediscount." 
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A  New  Friction  Clutch  of  Radical  Design 

Developed  in  France 

Contrary  in  action  to  the  ordinary  type  in  that  the  clutch  is  engaged  by 
increasing  foot  pressure.  The  advantages  claimed  for  it  are:  smoothness 
of  action,  absence  of  any  drag,  and  ease  of  adjustment  and  gear  shifting. 


ANEW  friction  clutch  for  which  remarkable  softness 
of  action  is  claimed  has  been  brought  from  France 
by  the  Framerican  Industrial  Development  Corp.  It 
is  known  as  the  Baudoux  clutch  and  the  exclusive  manufac- 
turing rights  have  been  acquired  by  Schneider  &  Cie.,  the 
well  known  munitions  makers,  who  also  manufacture  gaso- 
line omnibuses,  mine  locomotives,  canal  boat  tractors,  etc. 
In  the  ordinary  friction  clutch  as  now  used  on  automo- 
biles and  motor  trucks,  the  clutch  is  forced  into  engagement 
by  a  spring.  When  the  clutch  is  out,  the  driver  compresses 
this  spring  by  pressing  on  the  clutch  pedal,  and  when  he 
wants  the  clutch  to  take  hold  he  reduces  his  pressure  on  the 
pedal.  It  is  much  more  difficult  to  gradually  reduce  the 
pressure  of  the  foot  acting  against  a  strong  spring,  than  it 
would  be  to  gradually  increase  the  pedal  pressure,  and  it  is 
little  wonder  that,  especially  in  the  case  of  unskilled  drivers. 


the  clutch  often  takes  hold  by  jerks  or  has  what  is  called 
a  fierce  action.  Soft  clutches  are  particularly  desirable  in 
such  vehicles  as  motor  omnibuses,  which  start  and  stop 
continually  and  which,  on  account  of  their  great  weight, 
are  naturally  hard  to  accelerate. 

In  the  Baudoux  clutch,  the  force  that  engages  the  clutch 
is  not  that  of  a  spring,  but  the  direct  pressure  of  the  driver's 
foot  on  the  clutch  pedal.  The  operating  action  is  very  much 
like  that  of  a  brake,  the  degree  of  application  of  which  can 
always  be  plainly  felt.  The  clutch  is  being  made  in  two 
forms,  one  a  sector  clutch  suitable  for  ver>'  light  vehicles, 
and  the  other  a  double  cone  clutch,  which  can  be  made  in 
very  large  sizes  if  desired. 

Referring  to  the  illustrations  of  the  sector  type  herewith, 
the  flywheel  rim  is  made  with  an  inward  flange  which  sen-e^ 
as  one  of  the  friction  members.     On  the  clutch  pilot  shaft 


Cross  sections  of  Baudoux  clutch  as  built  for  light  and  heavy  vehicles 
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is  carried  the  hub  of  the  driven  member.  This  driven 
member  is  in  the  form  of  pincers  gripping  the  driving 
flange  on  the  flywheel.  One  arm  of  the  pincers  is  station- 
ary, while  the  other  arm  is  pivoted  on  the  stationary  arm. 
The  outer  ends  of  the  pincer  arms  form  the  clutch  sectors 
which  engage  the  flange  on  the  flywheel  rim. 

The  pressure  of  the  operator's  foot  is  transmitted  to  the 
free  arms  of  the  pincers  by  means  of  the  clutch  collar.  It 
is  the  motion  of  the  clutch  collar  toward  the  engine  that 
produces  engagement  of  the  clutch.  The  clutch  collar  is 
positively  locked  in  its  successive  positions  by  a  locking 
mechanism. 

The  automatic  locking  mechanism  comprises  essentially 
two  flanged  sliding  collars,  F  and  G,  sliding  one  upon  the 
other  in  such  manner  that  the  distance  between  the  two 
flanges  is  increased  or  decreased.  The  collar  G,  which 
slides  directly  upon  the  hub  of  the  driven  clutch  member,  is 
provided  with  a  series  of  recesses  on  its  circumference,  in 
which  are  located  steel  balls.  The  other  collar,  F,  has  a 
conical  counter  bore  bearing  on  the  balls,  by  reason  of  the 
pressure  exerted  by  the  light  spring  H.  This  spring  is 
lodged  between  flanges  on  both  of  the  collars.  Owing  to 
the  wedging  action  of  the  conical  surface  on  the  steel  balls, 
pressing  them  against  the  hub  of  the  clutch  driven  member, 
the  sliding  collars  cannot  recede  to  the  right.  The  two 
sliding  collars  and  the  hub  of  the  driven  member  are  pro- 
vided with  splines,  and  may  therefore  slide  longitudinally 
one  upon  the  other  without  angular  motion. 

When  the  clutch  is  to  be  disengaged  it  is,  of  course,  neces- 
sary to  relieve  the  wedging  acting  on  the  steel  balls.  The 
release  is  effected  by  pressing  simultaneously  to  the  left  on 


the  left  flange  F  and  to  the  right  on  the  right  flange  G. 
The  recession  of  the  two  sliding  collars  releases  the  balls 
and  consequently  allows  the  assembly  of  collars  to  slide  on 
the  hub  of  the  driven  member.  This  result  is  obtained 
automatically  by  the  effect  of  the  spacer  K  which  operates 
as  follows:  The  forked  lever  L,  which  bears  on  the  flange 
F  for  the  engagement  of  the  clutch,  applies  its  effort 
through  the  intermediary  of  two  triangular  cams  K  on 
trunnions  M.  The  contour  of  these  cams  is  shaped  to  give 
the  following  result:  For  the  clutch  engaging  action  (right 
to  left)  the  long  side  of  the  cam  is  forced  against  the  left- 
hand  flange  and  the  opposite  point  is  out  of  contact  with 
the  right  hand  flange.  For  declutching,  the  pressure  toward 
the  right  on  the  trunnion  M  brings  the  point  K  of  the  cam 
in  contact  with  the  flange  G  and  in  consequence  of  the  ad- 
herence of  the  steel  balls,  effects  a  rocking  motion  of  the 
spacer  K.  This  action  on  the  clutch  yoke  therefore  forces 
the  two  sliding  collars  apart,  and  since  the  force  on  the  yoke 
is  toward  the  right,  the  sliding  collar  assembly  is  withdrawn 
toward  the  right  and  the  clutch  thereby  disengaged.  The 
two  flanges  F  and  G  are  provided  with  hardened  facings, 
and  the  pressure  of  the  point  of  the  cams  is  distributed 
over  a  large  area.  Adjustment  of  the  clutch  can  be  made 
by  means  of  the  adjusting  screws  plainly  shown. 

Among  the  advantages  claimed  for  this  design  of  clutch 
are  great  smoothness  of  action,  due  to  causes  already  ex- 
plained ;  absence  of  drag,  due  to  the  small  number  of  parts 
and  the  precision  with  which  adjustment  can  be  effected, 
and,  finally,  ease  of  gear  shifting,  by  reason  of  the  small 
inertia  of  the  driven  member.  The  clutch  is  in  use  on 
motor  omnibuses  and  other  heavy  vehicles  in  France. 


Aro  Circulating  Pump  with  Special  Packing  and  Means  of 

Lubrication 


THE  'Arrow  Pump  Co.  has  incorporated  its  ring  oiled 
packing  gland  feature  in  a  standardized  design  of 
circulating  pump  for  automobiles,  trucks  and  tractors.  As 
may  be  seen  from  the  accompanying  views,  the  pump 
proper  is  a  standard  unit,  and  special  fittings  for  the  in- 
let, outlet  and  mounting  bracket  are  provided  to  suit  dif- 
ferent installations.  The  pump  is  shown  herewith  ready 
for  installation  on  the  Paige  motor. 

The  cross  sectional  view  shows  in  detail  the  Arrow  con- 
struction of  the  packing  gland,  with  its  ring  oiling  method 
of  lubrication.  This  construction  is  claimed  to  entirely 
prevent  leaky  glands,  scored  and  pitted  shafts  and  worn 
bearings.  With  this  method  of  lubrication  it  becomes 
practical  to  place  the  packing  between  the  hot  water  and 
the  bearing.  The  new  construction  is  intended  to  prevent 
entrance  of  hot  water  or  foreign  substances  into  the  bear- 
ing, thereby  protecting  bearings  and  shaft  from  destruc- 


Cross  section  of  Aro  circulating   pump 

tive  effect.    It  prevents  the  lubricant  from  being  washed 
out,  and  confines  it  to  the  bearings,  shaft  and  packing. 


Complete  pump  with   special  fittings 


An  Improved  Drill  Chuck 

A  DRILL  chuck  with  a  safety  feature  to  prevent  the 
breaking  of  drills  has  been  developed  by  the  SaveAll 
Tool  Co.  A  positive  pin  drives  the  collet  and  shears  be- 
fore drills,  reamers,  etc.,  can  break  or  burn.  Tools  can  be 
quickly  changed  while  the  machine  is  running  or  stopped. 
The  compensating  positive  collet  lock  automatically  takes 
up  wear,  eliminating  end  play  of  the  collet  and  reducing 
the  chances  of  the  tool  hogging  into  the  work.  One  ad- 
vantage claimed  for  this  chuck  is  that  dull  tools  cannot 
be  used. 
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Aircraft  Engine  Experience  as  a  Basis 
for  Automobile  Engine  Development 

Super-compression  and  over-dimensioning  of  engines  as  an  aid  to  fuel 
economy.  Its  possible  application  to  "gearless"  cars.  An  improvement 
of  the  starting  torque  would  make  the  internal  combustion  engine  flexible. 
Mr.  Dechamps  gives  the  results  of  actual  tests  as  well  as  his  calculations. 

^  By  H.  Dechamps 


THE  enormous  development  of  aircraft  during  the 
war  in  all  the  participating  countries  has  borne 
fruit  in  the  further  improvement  of  internal  com- 
bustion engines,  in  that  the  weight  and  fuel  consumption 
have  been  reduced  and  the  specific  output  increased  in 
entirely  unexpected  proportions.  Although  the  service 
conditions  of  automobile  and  aircraft  engines  are  mate- 
rially different,  there  is  so  much  in  common  between  the 
two  that  it  is  good  policy  for  automobile  engine  de- 
signers to  heed  the  lessons  of  aircraft  engine  experience. 
It  is  not  the  intention  in  this  article  to  discuss  details 
of  construction,  particularly  in  view  of  the  fact  that  many 
of  the  improvements  which  were  found  absolutely  neces- 
sary in  aircraft  engines  have  since  been  applied  to  auto- 
mobile engines.  Reference  is  here  made  to  such  features 
as  the  location  of  valves  in  the  cylinder  head,  the  hemi- 
spherical formation  of  the  compression  space,  the  com- 
plete machining  of  the  compression  space,  the  use  of  steel 
and  aluminum  in  place  of  cast  iron  for  cylinders,  improved 
means  for  heat  disposal  by  the  use  of  aluminum  pistons, 
the  increase  in  the  number  of  cylinders  and  the  better 
balance  of  the  moving  parts. 

Increasing  Compression 

These  various  improvements,  the  advantages  of  most 
of  which  can  be  checked  by  means  of  comparatively 
simple  theoretical  calculations,  have  made  it  possible  to 
use  a  higher  compression  without  incurring  danger  that 
the  engine  will  knock.  The  favorable  effect  of  an  increase 
in  the  compression  ratio  on  the  output  and  fuel  economy 
is  well  known.  It  is  probably  less  well  known  that  the 
gain  is  actually  greater  than  theoretical  considerations 
would  lead  one  to  expect.  Very  accurate  tests  on  a  Benz 
engine,  whose  compression  ratio  was  increased  from 
5  to  5.8  by  the  installation  of  longer  pistons,  gave  the 
results  compiled  in  the  following  table,  those  for  a  com- 
pression ratio  of  5  being  placed  equal  to  unity: 

Compression    ratio 1:5       1:5.5       1:5.65       1:5.8 

Theoretical    output 1  1.045       1.055         1.065 

Actual  output 1  1.065       1.100         1.125 

This  extra  gain  in  output,  beyond  what  would  be  ex- 
pected from  the  increased  pressure  and  temperature  drop, 
is  due  to  an  improvement  in  the  efficiency  of  combustion 
with  increased  compression,  effected  more  rapidly,  as  is 
further  attested  by  the  fact  that  the  gain  increases  rap- 
idly at  higher  speeds. 

Unfortunately,  the  permissible  compression  is  rather 
closely  limited  by  the  tendency  of  the  engine  to  knock 
and  the  demands  as  regards  smooth  running  are  much 
more  severe  in  the  case  of  automobile  than  that  of  air- 


craft engines.  This  is  not  the  place  to  go  into  all  the 
different  causes  of  knocking,  but  it  may  be  pointed  out 
that  this  factor  is  a  test  of  the  ability  of  the  designer. 
Whereas  some  engines  begin  to  operate  roughly  with  a 
compression  ratio  of  only  4.5,  the  more  capable  designer 
succeeds  to  force  the  compression  up  to  5.8  without  the 
engine  inclining  to  knock.  Aside  from  the  timing  of  the 
valves,  which  is  of  considerable  influence,  the  cooling 
arrangements  are  determining.  A  chain  proverbially  is 
no  stronger  than  its  weakest  link,  no  matter  how  strong 
the  jathers  may  be.  In  connection  with  cooling  the  weak 
link  is  the  particular  point  whose  overheating  causes  pre- 
ignition,  and  whose  determination  and  elimination  is  a 
problem  for  the  engineer.  If  the  rules  which  in  the  fore- 
going were  referred  to  as  well  known  are  given  due  con- 
sideration, the  weak  link  which  caui^es  knocking  is 
usually  the  spark  plug.  In  determining  the  location  of 
the  latter  it  is  impossible  to  be  too  careful  that  the  spark 
plug  boss  is  effectively  cooled  by  water  all  around,  and 
that  the  walls  of  the  boss  are  thin  enough  so  as  not  to 
permit  of  too  great  heat  accumulations.  The  selection 
of  the  spark  plug  also  is  of  great  importance.  There  is 
as  yet  no  universal  plug,  because  the  plugs  manufactured 
for  engines  with  super  compression,  which  have  excel- 
lent heat  radiation  facilities,  become  easily  sooted  when 
the  engine  is  idling,  as  under  that  condition  the  tempera- 
ture of  the  plug  insulator  is  too  low  to  burn  any  oil  that 
collects  upon  it.  In  connection  with  these  very  sensitive 
engines,  more  exacting  demands  must  also  be  made  on 
the  workmanship,  as  a  single  passage  on  any  cylinder  boss 
which  is  clogged  with  core  sand  or  iron  suffices  to  cause 
steam  pockets  to  be  formed  and  overheating  to  result,  and 
thus  lessen  the  value  of  the  whole  engine. 

Fuel  Economy 

In  the  case  of  commercial  vehicles,  where  economy  is 
imperative,  it  is  possible  to  effect  a  considerable  economy 
in  fuel  consumption  by  an  increase  in  compression  ratio, 
in  combination  with  the  use  of  a  suitable  reduction  ratio 
between  the  engine  and  rear  wheels.  A  departure  in  this 
direction  was  made  by  the  Bayerische  Motorenwerke,  who 
are  furnishing  a  45-hp.  truck  engine  with  a  guaranteed 
fuel  consumption  of  220  grams  ;, 0.484  lb.),  per  horse- 
powei'-hour.  which  as  compared  with  consumptions  of 
300  to  350  grams  (0.66  to  0.77  lb.)  represents  a  saving  of 
approximately  30  per  cent.  This  result  has  been  accom- 
plished by  forcing  the  compression  to  a  particularly  high 
point,  which  was  rendered  possible  only  by  throttling  the 
engine  so  as  to  keep  the  maximum  explosion  pressures 
and  temperatures  within  the  limit  found  in  conventional 
engines. 
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Special  interest  attaches  to  the  theoretical  proof  of  the 
economy  which  it  is  possible  to  secure — which  was  first 
developed  by  Prof.  Weisshaar — for  the  reason  that  it  is 
not  easy  by  other  than  mathematical  reasoning  to  arrive 
at  the  conclusion  that  such  advantages  can  be  achieved 
by  super  compression  and  throttling. 

Let  us  denote  by 
G  the  weight  of  a  cylinder  charge  consisting  of 

G(  fresh  mixture  and 

Gr  spent  gases  from  a  previous  explosion, 

Vfc  the  piston  displacement, 

Vc  the  compression  space, 

r  =  — the  compression  ratio, 

Vc 

Ph  the  maximum  explosion  pressure, 
p,  the  pressure  at  the  end  of  the  power  stroke, 
Th  the  absolute  maximum  temperature  of  the  explosion, 
Tr  the  absolute  temperature  of  the  spent  gases, 
R  the  gas  constant; 

Ph  Vc 


we  then  have, 


By  subtraction, 


G  = 


Gr  = 


Rn 

PrVc 
RTr 


Gf  =  G  —  Gr  =  Vc 


(     Ph Pr     \ 

\RTn  RTr) 


From  the  definition      r 


Vn  —  Vc 


it  follows  that 


Vc    = 


Vc 

Vn 


r—l 
and  by  substituting  this  value  we  obtain 

Ph 


_      Vh     / 
r—l\ 


RTn 


If  we  apply  to  an  engine  with  increased  compression  the 
same  designations  and  add  an  index  figure  a,  we  obtain 
for  this  type  of  engine — 

Lrfa 


Vn 


(  _Ph Vr     \ 

\RTn         RTr) 


The  ratio  of  the  charges  of  the  two  engines  is  then 

Gfa     _     Vha       r 1 

'G}  yT     Ta  —  l 

If  we  assume  that  the  mechanical  eflficiency  as  well  as 
the  efficiency  of  combustion  of  both  engines  are  the  same, 
we  obtain  for  the  ratio  of  the  outputs, 

•^^a      _     Gfa         'Titn 

'N  Gi  ~^ 

where  rit  represents  the  thermal  tiliciency.  By  introduc- 
ing the  values  for  the  degree  of  filling  with  fresh  gases 
we  obtain 

N      ~       Vh      Ta 1     Tflfa 

If  both  outputs  are  equal  we  have  Na/N  =  1  and 

Vha      _  Va  —  1      -Tit 
Vh     ~   r — 1     71(0 
from  which  it  follows  that 


V'„  =  Vu 


Ta 


that  is  to  say,  the  high  compression  engine  must  have 
a  greater  piston  displacement  than  the  one  with  normal 
compression.  But  in  order  that  its  output  may  remain 
the  same  the  mean  effective  pressure  pcn  must  be  reduced 
by  throttling. 


For  equal  outputs  we  have 

Pc  Vh  =  Pea  Vha, 

and  the  mean  effective  pressure  for  the  high  compression 
engine,  therefore,  is 

_   Pc  Vh    _  r 1       Tflta 

Pea 77 Pc     z-    

Vha  Ta 1      y\t 

An  example  will  more  clearly  bring  out  the  relations. 
Let  us  take  a  four-cylinder  truck  engine  of  41/2  in.  bore 
and  6  in.  stroke,  which  at  1000  r.p.m.  and  a  compression 
ratio  of  4.5  to  1  develops  40  hp.  and  consumes  0.585  lb. 
fuel  of  17,000  B.t.u.  heat  value  per  horsepower-hour. 

The  piston  displacement  is  382  cu.  in; 

The  compression  ratio  4.5; 

The  thermal  eflliciency  7^  =  1  —  r'T  =  0.41  (assuming  y 
to  be  1.35). 

If  now  an  engine  with  a  compression  ratio  of  6  is  to 
give  the  same  output,  since  its  thermal  efficiency  will  be 

7i<a  =  1  —  6^-7  =  0.466, 
this  must  be  made  with  a  piston  displacement 


Vha  =  Vh 


Ta 


-"li  =  382- 


0.41 
0466 


=  480  cu.  in. 


6  —  1 

r  ^-  -  "'^^  4:5^T 

or  about  25  per  cent  more. 

In  the  same  proportion  the  mean  effective  pressure  must 
be  reduced  by  throttling.  For  the  conventional  engine 
this  pressure  amounts  to 

40  X  792,000 


Pc 


—  82.9  lb.  per  sq.  in. 


382  X  1,000 

In  the  high  compression  engine  the  mean  effective  pres- 
sure must  be  reduced  by  throttling  to 

Vh        ...   382 


Pc 


Pc 


=  82.9 


=  66  lb.  per  sq.  in. 


Vha        ""■"    480 
Theoretically  the  fuel  consumption  varies  in  direct  pro- 
portion to  the  thermal  efficiency,  and  it  therefore  becomes 


ba 


b  ^   =  0.585  y4L    =  0.515  lb.  per  sq.  in. 


•T\ia  0.466 

which  represents  a  saving  of 
0.585  —  0.515 


approximately  12  per  cent. 


0.585 

In  reality  the  saving  will  be  greater,  as  the  assumption 
that  the  efficiency  of  combustion  will  be  the  same  in  the 
two  cases  does  not  hold,  this  factor  being  higher  in  the 
case  of  the  super-compression  engine,  so  that  a  fuel 
consumption  of  not  over  0.485  lb.  per  horsepower-hour  can 
be  relied  upon. 

This  calculation  gives  a  valuable  indication  as  to  the 
direction  in  which  there  is  a  chance  for  the  improve- 
ment of  truck  engines.  The  objection  that  the  weight 
and  manufacturing  costs  will  be  increased,  owing  to 
the  greater  piston  displacement,  is  of  little  moment, 
as  in  the  case  of  motor  trucks  the  engine  weight  is  not 
a  very  important  factor,  and  any  slight  increase  in  manu- 
facturing costs  are  compensated  for  by  the  saving  in 
operating  cost  during  a  very  short  period.  The  life  of 
such  an  engine,  too,  need  not  be  shortened,  as  the  specific 
bearing  pressures  can  be  kept  low,  and  as  the  throttling 
in  part  neutralizes  the  influence  of  the  super-compression 
on  the  pressure  diagram.  A  more  important  feature  is 
the  increased  difficulty  of  cranking,  which,  however,  does 
not  need  to  be  considered  where  an  electric  starter  is 
fitted.  Possibly  the  fuel  economy  may  be  further  in- 
creased by  providing  the  carbureter  with  several  spray 
nozzles  and  Venturis,  so  that  the  engine  may  be  fed  a  rich 
mixture  when  under  full  load,  whereas  when  the  engine 
is  throttled  to  carry  its  normal  load  a  second  carbureter 
comes  into  play  which  delivers  a  very  lean  mixture. 
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Such  a  super-dimensioned  and  throttled  engine  possesses 
a  considerable  reserve  of  power,  if  the  drive  is  sufficiently 
robust,  as  it  is  possible  to  operate  it  temporarily  on  a 
fully  open  throttle.  The  thought  suggests  itself  that  this 
anay  be  taken  advantage  of  by  dispensing  with  the  change 
speed  gear.  It  may  here  be  remarked,  parenthetically, 
that  this  often  discussed  problem  has  lost  greatly  in  im- 
portance through  improvement  in  transmission  design. 
It  is  true  that  we  are  still  using  clash  gears,  which  ac- 
cording to  ideas  current  in  general  mechanical  practice 
are  an  exceedingly  crude  device,  but  through  a  long  suc- 
cession of  improvements  in  design  and  construction  ma- 
terial, in  the  clutch  as  well  as  the  transmission,  the  for- 
merly heavy,  bulky  and  more  or  less  unreliable  transmis- 
sion has  shrunk  to  an  unobtrusive  excrescence  to  the  en- 
gine housing,  so  that  its  elimination  would  not  have 
nearly  the  same  advantage  which  it  would  have  had  only 
a  decade  ago.  As  often  happens  in  the  history  of  me- 
chanical development,  time  brings  solutions  of  problems 
which  previously  staggered  the  most  capable,  when  these 
solutions  no  longer  are  of  any  particular  value. 

A  "Gearless"  Car 

With  large  cars,  such  as  the  eight-cylinder  Cadillac, 
-with  its  excellent  clutch,  one  can  start  without  difficulty 
•on  the  direct  drive  and  needs  the  transmission  only  on 
•exceedingly  steep  grades  and  in  backing.  This  idea  of 
the  gearless  car  was  taken  up  by  Maybach,  who  exhibited 
such  car  at  this  year's  Berlin  automobile  show,  with  a 
six-cylinder  engine  delivering  70  hp.  at  2000  r.p.m.  The 
engine  is  fitted  with  a  specially  powerful  electric  starter, 
which  is  put  in  operation  by  pressing  on  a  pedal,  and  as 
the  clutch  is  not  withdrawn,  this  starts  the  car  as  well 
as  the  engine.  The  starting  pedal  also  connects  to  the 
throttle  valve,  opening  the  throttle  as  it  is  depressed,  and 
as  the  ignition  is  then  closed  the  engine  picks  up  its  cycle 
at  once.  A  further  depression  of  the  pedal  cuts  out  the 
starter.  As  the  engine  develops  a  very  high  torque, 
this  pedal  serves  as  the  only  control  member  for  use  on 
level  roads  and  moderate  grades.  For  exceptionally  steep 
Tiills  a  "hill  pedal"  is  provided  which  connects  a  planetary 
^ear  built  into  the  flywheel  housing  into  the  transmis- 
sion line  without  shock.  In  the  intermediate  position  of 
the  "hill  pedal"  the  clutch  is  disengaged,  so  that  it  is 
possible  to  let  the  engine  idle  in  special  cases.  Backing 
is  effected  entirely  electrically,  by  reversing  the  starter. 
Even  though  certain  objections  may  be  raised  against 
this  solution  of  the  problem,  the  boldness  of  the  new  idea 
must  be  acknowledged,  which  greatly  facilitates  the  op- 
eration of  the  car  by  unskilled  persons,  since  gear  shift- 
ing is  eliminated  and  instead  use  is  made  only  of  a  single 
pedal,  if  we  disregard  the  "hill  pedal,"  which  is  used 
only  in  exceptional  cases. 

AVeakness  of  Explosion  Engines 

This  solution,  consisting  in  the  use  of  an  exception- 
ally powerful  starter,  masks  the  inherent  weakness  of  all 
-explosion  engines  residing  in  the  fact  that  they  give  a 
substantially  constant  torque,  instead  of  increased  torque 
at  low  speeds,  like  a  steam  engine.  It  is  natural  that  the 
ideal  solution  of  an  explosion  engine  with  variable  torque 
must  be  matured  first  in  the  form  of  a  stationary  engine, 
which  is  subject  to  fewer  restrictions  with  respect  to 
-weight,  tending,  bulk,  etc.  If  we  disregard  the  interest- 
ing, but  so  far  unsuccessful,  experiments  with  mechan- 
ical changeable  transmissions,  as,  for  instance,  by  a 
change  of  the  stroke,  the  most  direct  method  of  increas- 
ing the  output  is  the  use  of  blowers. 

Aircraft  engines  have  been  very  successfully  fitted  with 
blowers,  for  the  purpose  of  maintaining  the  output  at 
great  altitudes  in  spite  of  the  decreased  density  of  the 


air,  but  the  problem  in  connection  with  motor  cars  is  an 
entirely  different  one.  On  the  contrary,  very  remark- 
able results  of  tests  on  Junkers  stationary  two-stroke  en- 
gines are  to  hand,  where  h»y  the  use  of  sufficiently  large 
blowers  and  throttling  of  the  exhaust  ports  the  output 
w^s  temporarily  increased  by  from  30  to  50  per  cent, 
which  results  should  be  taken  notice  of  in  the  further 
development  of  automobile  engines.  The  chief  objection 
raised  to  this  construction  is  that  it  gives  a  machine  which 
normally  can  be  used  only  as  a  throttled  motor  and  is 
therefore  not  fully  utilized.  This  argument  is  not  en- 
tirely valid,  as  the  parts  are  so  proportioned  that  the  en- 
gine would  not  stand  operating  continuously  under  full 
load,  as  regards  both  mechanical  stresses  and  heat  dis- 
posal. Still  more  interesting  in  this  respect  is  the  Diesel 
engine  of  the  Sulzer  experimental  locomotive,  which  on 
starting  off  is  caused  to  produce  a  verj'  high  torque  by 
overfilling  with  air  under  pressure.  Owing  to  the  high 
consumption  of  compressed  air  and  the  cooling  require- 
ments, this  method  of  operation  can  be  continued  for  only 
a  short  period,  until  from  one-quarter  to  one-half  the 
normal  speed  has  been  attained.  From  that  point  on  both 
fuel  and  compressed  air  are  blown  into  the  cylinders, 
and  as  ignition  of  the  charge  is  effected,  a  very  "full" 
indicator  diagram  is  obtained,  corresponding  to  an  over- 
load. This  is  continued  until  the  train  has  reached  its 
full  speed,  whereupon  the  engine  output  is  reduced  to  its 
normal  value. 

Extended  laboratory  tests  make  this  method  of  opera- 
tion appear  satisfactory,  but  in  practice  so  many  detail 
difficulties  must  be  overcome  that  years  will  be  requii-ed 
to  ripen  a  project  of  this  sort. 

Future  of  Research 

In  the  case  of  the  automobile  engine  this  plan  seems 
to  have  greater  possibilities.  The  slight  extra  weight  of  the 
blower  is  compensated  for  by  the  elimination  of  the  trans- 
mission; the  stresses  in  the  rear  axle  are  not  increased, 
and  considerations  of  weight  do  not  prevent  a  strength- 
ening of  the  engine  cylinders  and  drive  mechanism.  The 
flexibility  of  the  engine  and  the  form  of  the  diagram  in 
case  of  super-charging,  as  well  as  the  influence  on  the 
inflammability  with  mixtures  of  different  proportions  are 
questions  that  still  remain  to  be  settled.  An  investiga- 
tion of  these  problems  would  be  a  worthy  task  for  Amer- 
ican mechanical  laboratories  equipped  with  optical  indi- 
cators and  other  suitable  instruments,  particularly  since 
research  work  in  German  institutions  has  almost  com- 
pletely stopped,  on  account  of  lack  of  means  due  to  the 
economic  situation.  An  exchange  of  ideas  which  would 
make  available  to  American  engineers  the  results  of  many 
not  yet  fully  exploited  German  researches  as  a  guide  for 
further  research  work,  and  by  which  German  engineers 
might  be  acquainted  witli  recent  experimental  results 
obtained  in  America,  could  only  be  of  advantage  to  the 
engineers  of  the  two  countries. 


THE  Stevenson  Gear  Co.  has  recently  brought  out  a 
down-stroke  model  of  its  multiple  shaper  or  gear  cut- 
ter, complementary  to  the  up-stroke  model  described  in 
Automotive  Industries  of  Aug.  25,  1921.  This  machine 
is  known  as  the  Model  6-A  and  resembles  the  vertical 
shaper  or  slotting  machine  in  general  appearance  and 
principle  of  operation.  The  principal  unit  of  the  mechan- 
ism is  a  special  tool  head  which  consists  essentially  of  a 
series  of  radially  disposed  tools  spaced  about  the  circum- 
ference of  the  blank  to  be  cut.  The  machine  operates  in 
the  same  manner  as  an  ordinary  vertical  shaper  except 
that  the  tools  are  held  stationary  and  the  gear  blanks  are 
reciprocated  past  the  tools. 
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Stability  of  Two- Wheeled  Tractors 

Usually  in  these  tractors  the  torque  removes  weight  from  the  drive  wheels 
and  transfers  it  to  the  implement  on  which  rests  an  extension  frame. 
The  drawbar  pull  has  the  contrary  effect  if  the  drawbar  is  below  the  wheel 
axis.     Mr.  Heldt  discusses  other  phases  of  this  problem  in  this  article. 

By  P.  M.  Heldt 


THERE  has  been  a  good  deal  of  discussion  on  the 
subject  of  the  transfer  of  weight  from  the  front 
to  the  rear  wheels  when  a  rear  wheel-driven,  four- 
wheel  tractor  has  power  applied  to  its  wheels,  and  the 
fact  is  now  thoroughly  established  that  when  the  front 
end  leaves  the  ground  as  a  result  of  this  effect,  it  is  around 
the  rear  axle  center  line  that  the  motion  takes  place. 
On  the  other  hand,  comparatively  little  has  been  said  on 
the  corresponding  effect  in 
a  two-wheeled  tractor.  The 
reasons  probably  are  that  so 
far  there  have  been  only  a 
few  models  of  two-wheeled 
tractors  on  the  market,  and 
that  in  no  case  is  there  any 
danger  of  serious  accidents 
when  a  machine  of  this  type 
is  pulling  heavily. 

Since  action  and  reaction 
are  always  equal  and  oppo- 
site, it  is  quite  obvious  that 
the  tractor,  when  power  is 
applied  to  the  wheels  for 
forward  motion,  tends  to 
turn  backward  with  exactly 
the  same  torque  or  turning 
effort  as  that  with  which  the 
wheels  turn  forward.  To 
hold  the  tractor  frame  from 
rotating  it  is  provided  with 
a  rearward  extension,  which 
generally  rests  upon  the  im- 
plement, but  in  some  cases 
upon  a  two-wheeled  truck 
furnished  with  the  tractor. 
The  product  of  the  down- 
ward pressure  upon  the  im- 
plement or  truck,  into  the 
perpendicular  distance  from 
the  axis  of  the  tractor  axle 
to    the   center   line   of   this 

pressure,  is  equal  to  the  torque  on  the  driving  wheels,  and 
is  known  as  the  torque  reaction.  Of  course,  if  the  center 
of  gravity  of  the  tractor  is  located  ahead  of  the  driving 
wheel  axis,  a  part  of  the  weight  of  the  tractor  will  also 
press  down  on  the  implement. 

It  is  a  general  principle  of  mechanics  that  when  a  sys- 
tem is  in  equilibrium  all  outside  forces  on  it  vanish.  The 
"system"  here  considered  is  the  tractor,  and  the  outside 
forces  take  effect  at  the  center  of  gravity,  at  the  points 
of  support  of  the  tractor  and  at  the  drawbar  hitch. 

When  the  tractor  is  at  rest,  with  no  power  on  its  drivers, 
there  are  three  forces  active  which  must  be  in  equilibrium. 
The  force  of  gravity  W  acts  at  the  center  of  the  gravity 


Simple    illustration    showing    how   ground    pressure   can 
be    reduced    by   torque    reaction 


of  the  whole  tractor,  and  is  balanced  by  the  ground  reac- 
tion P  against  the  wheel  and  the  reaction  p  of  the  imple- 
ment against  the  frame  extension,  as  in  Fig.  1.  The 
moments  around  any  axis  vanish.    For  instance, 

M  =  pL  and  Pi  =  p  (L  —  0 

Referring  to  this  Fig.  1,  it  will  be  seen  that  the  sum 
of  the  two  reactions  is  equal  to  the  total  weight  of  the 

tractor,  and  the  reactions 
are  inversely  proportional 
to  the  distances  of  the  points 
at  which  they  occur,  to  a 
vertical  line  through  the 
center  of  gravity  of  the 
tractor.  As  in  this  case  the 
center  of  gravity  is  very 
near  the  wheel  axis,  the 
pressure  of  the  wheel  on 
the  ground  is  far  greater 
than  the  pressure  of  the 
frame  extension  on  the  im- 
plement. 

If  now  power  is  applied  to 
the  tractor  and  a  load  is 
hitched  to  it,  the  previously 
existing  outside  forces  are 
considerably  changed  in 
magnitude,  and  there  is 
one  more  outside  force  act- 
ing on  the  tractor,  namely, 
the  reaction  to  the  drawbar 
pull  at  the  drawbar  hitch. 
If  we  designate  the  drawbar 
pull  reaction  by  R  and  the 
rolling  resistance  encoun- 
tered by  the  tractor  by  A, 
then  the  tangential  force  at 
the  wheel  rim  gives  rise  to 
a  horizontal  reaction  of  the 
ground  against  the  wheel 
(the  force  which  prevents 
the  wheel  from  slipping)  which  is  represented  by  A-\-  R, 
In  order  to  obtain  rational  proportions  we  have  assumed 
in  the  diagrams  that  the  maximum  drawbar  pull  is  equal 
to  three-fourths  the  weight  of  the  tractor,  and  the  rolling 
resistance  equal  to  five-eighths  this  weight. 

The  tangential  force  at  the  wheel  rim,  represented  by 
A  -\-  R,  acting  at  the  length  of  an  arm  r  equal  to  the 
wheel  radius,  is  balanced  by  a  similar  moment  created  by 
a  reaction  B  at  the  point  of  contact  between  the  frame 
extension  and  the  implement,  acting  on  a  lever  arm  L, 
constituted  by  the  perpendicular  distance  between  the  cen- 
ter line  of  this  reaction  and  the  wheel  axis.  We  have 
then    (Fig.  2) 
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{A  +  R)  r  =  BL 


B  = 


(A  +  R)r 


This  reaction  is  in  the  same  directioYi  as  that  due  to 
the  component  of  the  force  of  gravity  at  this  point  (p)  ; 
in  other  words,  the  pressure  of  the  frame  extension  on 
the  implement  is  increased  by  the  torque  reaction. 

It  has  been  intimated  that  the  drawbar  pull  R  is  bal- 
anced by  a  fraction  of  the  horizontal  reaction  of  the 
ground  on  the  drive  wheels.  But  since  these  two  forces 
are  not  in  line  they  cannot  completely  balance  each  other. 
In  fact,  we  took  a  moment  of  the  reaction  to  the  tangen- 
tial force  on  the  wheel  (A  +  R)  around  the  wheel  axis, 
and  we  must  also  take  a  moment  of  the  reaction  to  the 
drawbar  pull  around  this  axis.  In  the  drawings  we  have 
assumed  that  the  perpendicular  distance  a  of  the  drawbar 
center  line  from  the  wheel  axis  is  equal  to  one-third  the 
wheel  radius  r.  This  moment  tends  to  raise  the  frame 
extension  and  is  contrary  to  the  moments  due  to  weight 
and  torque' reaction.  The  reaction  to  this  moment  at  the 
point  of  contact  between  frame  extension  and  implement, 
which  is  denoted  by  C,  is  therefore  downward.  This 
reaction 

The  actual  pressure  of  the  frame  extension  on  the  im- 
plement in  regular  operation  therefore  is 

2/  =  p  +  B  —  C  . 
where 

p  is  the  reaction  at  this  point  when  there  is  no  power 
applied  to  the  tractor  wheels. 

B  is  the  reaction  due  to  the  driving  torque. 

C  is  the  reaction  due  to  the  drawbar  pull. 

The  first  item,  p,  can  be  decreased  by  moving  the  cen- 
ter of  gravity  of  the  tractor  closer  to  the  wheel  axis,  and 
vice  versa.  The  reaction  due  to  the  propelling  torque  can 
be  decreased  by  lengthening  the  frame  extension,  and  vice 
versa.  The  reaction  due  to  the  drawbar  pull  can  be  in- 
creased (which  has  the  same  effect  as  decreasing  either 
of  the  two  items)  by  placing  the  drawbar  hitch  lower. 
In  general,  smallness  of  pressure  on  the  implement  is 
desirable. 

It  is  obvious  that  the  pressure  of  the  driving  wheels  on 
the  ground  when  the  tractor  is  under  load  depends  also 
upon  three  items — 

P'  =  P  —  B  +  C 

That  is,  the  pressure  of  the  driving  wheels  on  the 
ground  when  the  tractor  is  under  load  depends  upon  the 
tractor  weight  component  upon  the  wheels,  an  item  de- 
pending upon  the  torque  and  an  item  depending  upon  the 
■drawbar  pull  and  the  height  of  same. 


Fig.  2 

That  the  drawlaar  pull  adds  to  the  load  on  the  drive 
wheels  if  the  drawbar  is  below  the  wheel  axis  is  easily 
shown.  In  Fig.  3  are  sketched  the  wheels  and  tractor 
frame  in  a  diagrammatic  manner,  and  the  reaction  of  the 
implement  on  the  drawbar,  C  B,  and  the  downward  pull, 
A,  B,  which  must  be  exerted  on  the  end  of  the  frame 
extension  to  keep  the  frame  in  equilibrium,  are  drawn  in. 
The  resultant  of  these  two  forces,  0  B,  takes  the  form  of 
axle  pressure  on  the  wheel  bearings  and  must  be  balanced 
by  an  equal  and  opposite  reaction  0  D  of  the  ground  of 
the  wheels.  This  reaction  is  inclined  and  has  both  a  hori- 
zontal and  a  vertical  component.  The  horizontal  compo- 
nent 0  E  is  part  of  the  resistance  to  slippage  of  the  wheel 
on  the  ground,  while  the  vertical  component  E  D  consti- 
tutes an  increase  in  the  vertical  reaction  of  the  ground 
on  the  wheel,  and  hence  in  the  pressure  of  the  wheel  on 
the  ground. 

We  want  the  greatest  possible  pressure  of  the  wheels 
upon  the  ground,  because  upon  this  pressure  depends  the 
maximum  drawbar  pull  of  which  the  tractor  is  capable. 
This  means  that  B  (Fig.  2)  ought  to  be  made  small,  by 
using  a  long  frame  extension  or  small  wheels,  and  C  large, 
by  placing  the  drawbar  low  or  making  the  frame  exten- 
sion long.  Of  course,  the  greatest  pressure  of  the  drivers 
on  the  ground  that  can  possibly  be  obtained  is  equal  to 
the  total  weight  of  the  tractor.  The  sum  of  the  reactions 
at  the  point  of  groui.d  contact  and  point  of  contact  with 
the  implement  is  always  equal  to  the  weight  of  the 
tractor — 

(p  -f  5  —  C)  +  (P  —  B  ^  C)  =  (p  -f  P)  =  W 

If  it  were  possible  to  make  B  and  C  equal  then  the 
pressure  of  the  drivers  on  the  ground  could  be  mnd?  inde- 


Fig.    1 


Fig.  4 
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pendent  of  the  load  on  the  tractor.     But  since 

^  _  _(A  +  R)  r 


and 


C  = 


L 

RXa- 


it  would  be  necessary  that 

(A-\-R)  r  _  Ra 
L  "^'IT 

{A  +  R)  r  =  Ra 
A+R 


or 
or 


"^i^^n-i^^^) 


Fig.  3 


That  is,  since  in  practice  A  is  nearly  equal  to  R,  the 
drawbar  hitch  ought  to  be  below  the  wheel  axis  a  distance 
equal  to  twice  the  wheel  radius,  which  is  impossible.     In 


practice,  if  the  drawbar  is  located  at  one-third  wheel 
radius  below  the  wheel  axis,  it  neutralizes  about  one-cixth 
the  effect  of  the  torque  reaction  in  transferring  weight 
from  the  driving  wheels  to  the  implement. 

In  Fig.  4  are  indicated  the  resultant  forces  at  each 
point  where  outside  forces  act  upon  the  tractor.  By  com- 
paring this  with  Fig.  1  it  will  be  seen  that  the  vertical 
pressure  of  the  drive  wheels  on  the  ground,  represented 
by  P  and  P'  in  the  two  cases  respectively,  is  reduced  by 
41  per  cent.  This  figure,  of  course,  applies  only  to  the 
proportions  assumed  in  drawing  the  diagrams  and  which 
have  been  stated  in  the  foregoing.  It  would  seem  from 
this  that  from  the  standpoint  of  limiting  draft  the  two 
wheel  construction  is  not  as  advantageous  as  generally 
believed. 

It  may  not  be  directly  obvious  to  those  not  familiar 
with  the  method  of  solving  problems  in  mechanics,  how 
the  ground  pressure  of  the  drivers  can  be  reduced  by  the 
torque  reaction.  A  homely  illustration  will  make  this 
clear,  however.  If  a  man  stands  on  a  weighing  scale  and 
then  extends  his  arms  horizontally  and  presses  down  upon 
some  support  of  suitable  height,  the  weight  indicated  by 
the  scale  will  be  reduced.  If  the  support  upon  which  he 
presses  were  upon  another  scale,  then  the  sum  of  the 
weights  indicated  by  the  two  scales  would  at  all  times 
be  equal  to  the  sum  of  the  weights  of  the  man  and  the 
support.  The  man's  muscles  then  would  act  as  a  motor, 
tending  to  cause  his  arms  to  swing  around  their  sockets, 
and  the  pressure  of  the  hands  upon  the  support  multiplied 
by  the  length  of  the  arms  would  measure  the  torque. 


Body  Standardization  Work  in  Progress 


AT  a  recent  meeting  of  the  Passenger  Car  Body  Divi- 
sion of  the  Society  of  Automotive  Engineers 
Standard  Committee  it  was  reported  that  investigation 
showed  that  a  center-to-center  distance  of  l^/^  in.  between 
escutcheon  plate  screws  was  very  common.  As  the  stand- 
ardization of  door  handle  square  bearing  diameters  was 
suggested,  it  was  decided  to  continue  the  investigation. 
The  subject  was  assigned  for  further  consideration  to 
G.  E.  Goddard,  who  will  make  an  investigation  covering 
escutcheon  plates,  door  handle  square  bearings  and  the 
bevel  on  door  lock  bars  and  escutcheon  plate  screw  sizes. 
Discussion  of  door  hinges  indicated  that  it  may  be  pos- 
sible to  standardize  some  features  of  exposed  hinges,  the 
following  dimensions  being  submitted  as  desirable  prac- 
tice. 


Type 
Malleable 

Plate  Width, 
in. 
1% 

Thickness, 

in. 

3/16 

Screws 
No.  Size 
4  No.  10 

or 
Forged 
Pressed 

2 
2 

1/^ 
1/8 

4  No.  12 
4  No.  12 

Clearance  between  plates  shall  be  1/16  in.  at  the  ex- 
posed end,  tapering  to  Vg  in.  at  the  concealed  end  when 
hinges  are  closed. 

As  it  was  advocated  that  hinge  pin  diameters,  hinge  off- 
sets and  possibly  hinge  projections  be  standardized,  it  was 
decided  to  give  this  subject  further  consideration.  E.  G. 
Simpson  was  appointed  to  secure  the  necessary  data  and 
prepare  a  tentative  recommendation. 

Top  Irons  and  Windshield  Side  Arms 

0.  H.  Clark,  who  was  appointed  to  formulate  a  recom- 
mendation on  top  irons  in  February,  1921,  recently  sub- 
mitted a  tentative  report. 

This  report  is  based  on  a  survey  of  present-day  top  iron 
practice,  which  showed  a  great  variety  of  types  and  sizes. 
A  careful  analysis  of  the  data,  however,  indicated  that  the 


great  majority  of  top  irons  are  made  with  7/16-in.-14 
United  States  form  threads.  This  thread  has  therefore 
been  specified  and  should  meet  with  general  approval.  The 
top  iron  types  recommended  cover  all  general  require- 
ments. The  through-the-rail  type  of  front  top  iron  can  be 
used  through  the  rail  by  body  builders  who  do  not  wish 
to  provide  for  the  removal  of  the  top  iron  in  case  the 
permanent  or  California  type  of  top  is  used.  This  type 
of  top  iron  is  superior  to  the  separate  through-the-raif 
type  of  front  and  rear  top  irons  inasmuch  as  it  is  not 
necessary  to  counterbore  such  large  holes  through  the  rail 
for  the  top  iron  sockets,  avoiding  the  weakening  of  the 
top  rail. 

This  report  was  discussed  at  the  last  Passenger  Car 
Body  Division  meeting,  but  no  definite  action  was  taken. 
It  was  felt  that  probably  only  the  threaded  shank  on  the 
top  iron  can  be  standardized,  as  thei'e  are  so  many  vary- 
ing conditions  that  control  the  other  dimensions  and 
shapes,  and  as  no  one  top  iron  can  be  used  interchangeably 
on  different  bodies  or  cars. 

It  was  suggested  at  the  last  meeting  of  the  Passenger 
Car  Body  Division  that  a  standard  should  be  formulated 
for  the  shanks  on  windshield  side  arms,  so  that  body 
builders  can  provide  standard  holes  in  the  body  frames. 
It  was  thought  that  the  shank  diameters  should  be  in  odd- 
number  sizes  and  the  holes  in  even-number  sizes,  and  that 
there  should  be  a  definite  series  of  lengths  and  threaded 
ends. 

The  Society  is  to  circularize  the  windshield  manufac- 
turers for  suggestions  and  data  in  this  connection  before 
further  action  is  taken. 

It  has  been  requested  that  the  Truck  Division  standard- 
ize the  mounting  dimensions  for  motor  truck  cabs  so  as  to 
permit  interchangeability.  This  matter  has  been  referrei} 
to  the  members  of  the  Tiuck  Division.  If  it  should  be  the 
general  opinion  of  the  Division  that  this  subject  should  be 
taken  up,  a  Subdivision  will  be  appointed  to  formulate  a 
tentative  recommendation. 
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Improvements  in  Gearbox  Design 

Part  III. 

In  this  article  Mr.  Orcutt  deals  with  factors  in  the  production  of  gearboxes. 
He  shows  how  weaknesses  are  revealed  by  an  examination  of  the  cost?  of 
production  and  offers  suggestions  for  improvements  in  gearbox  design. 

By  H.  F.  L.  Orcutt* 


IN  no  way  are  the  anomalies  and  weaknesses  of  the 
gearbox  so  clearly  revealed  as  through  an  investiga- 
tion of  costs  of  production.  Such  an  investigation  is 
specially  recommended  as  a  stimulus  to  reform  in  de- 
sign and  in  methods  of  production.  It  will  reveal  that 
when  the  best  running  qualities  are  desired  in  propor- 
tion to  its  size,  number  of  parts,  and  machine  operations, 
the  gearbox  is  a  costly  unit.  It  will  reveal  that  a  box 
with  almost  any  elaboration  of  design  necessary  to  se- 
cure good  running  qualities  will  be  cheaper  to  produce 
than  the  conventional  type  with  all  its  uncertainties  of 
costs,  both  direct  and  indirect. 

With  regard  to  costs,  motor  car  boxes  may  be  broadly 
divided  into  two  classes:  Those  in  which  the  costs  are 
known,  and  those  in  which  they  are  unknown.  The 
"known"  class  includes  those  boxes  which  are  produced 
under  well-organized  conditions,  where  labor-saving  ma- 
chines are  properly  equipped  with  up-to-date  tools.  Wide 
clearances  are  allowed,  limits  are  not  very  fine,  no 
fitting  is  called  for;  costs  of  assembling  are  low  and 
it  is  done  by  unskilled  labor.  The  teeth  of  gears  are 
cut  with  plenty  of  backlash,  with  no  stoning,  or  "running 
in,"  and  no  scrap.  Noisy  running  is  tolerated,  boxes 
are  never  pulled  down  after  road  tests.  The  costs  of 
these  boxes  are  low,  and  in  many  cases  they  give  good 
service,  but  are  nearly  all  very  noisy.  There  is  nothing 
in  the  problem  of  production  of  this  class  of  box  that 
is  not  well  within  the  capacity  of  most  makers  of  com- 
ponents. All  the  machine  operations  are  of  the  ordinary 
class,  the  costs  of  which  are  common  knowledge.  The 
foregoing  applies  principally  to  the  so-called  three-speed 
box.  As  long  as  the  public  is  satisfied  with  their  run- 
ning qualities,  so  long  will  the  maker  continue  to  supply 
this  class  of  work. 

Niceties  in  Gearbox  Manufacture 

The  "unknown"  class  of  gearbox  might  well  be  called 
the  "unlimited"  class  as  far  as  costs  are  concerned,  for 
many  makers  never  stop  work  on  them  until  they  run  to 
the  satisfaction  of  their  road  testers.  They  may  pull 
them  down  once  or  a  dozen  times;  work  is  put  into  them 
regardless  of  expense  and  time — the  whole  output  of  cars 
is  often  held  up  through  faulty  gearboxes.  A  forecast 
of  their  cost  is  impossible,  and  an  estimate  of  what  they 
really  do  cost  is  so  involved  and  mixed  with  other  costs 
that  no  exact  figure  can  be  given.  Hundreds  of  pairs  of 
gears  have  been  seen  in  more  than  one  motor  car  works 
which  are  thrown  aside  as  scrap.  In  many  works  all 
costs  on  gearboxes  after  the  first  machining  and  bench 
work  are  charged  either  to  erecting  and  testing,  or  con- 
sidered a  part  of  "on-cost."     Much  depends  on  the  de- 

*Paper  read   before  the  Institution  of  Automobile  Engineers.  De- 
cember 15,  1921. 


gree  of  silence  that  is  expected.  Some  well-known  n.ak- 
ers  are  content  with  silent  running  for  the  constant- 
mesh  gears  only,  others  add  the  third  speed.  Quiet  run- 
ning on  second  and  first  speeds  is  given  up  altogether, 
and  reverse  gears  are  rarely  bothered  with,  no  matter 
how  badly  they  may  run.  Very  few  indeed  make  any  at- 
tempt to  secure  equally  quiet  running  on  all  speeds. 

Good  Workmanship  Reduces  Assembling  Cost 

In  boxes  where  the  best  running  qualities  are  desired, 
costs  are  usually  enhanced  by  inaccurate  machine  work. 
It  should  not  be  forgotten  that  the  central  idea  should  be 
so  to  design  and  make  the  gearbox  that  it  will  support 
accurate  tooth  contact.  Limits  of  workmanship  have 
been  given  without  which  the  best  results  will  not  be 
secured  in  any  design.  These  limits  are  adhered  to  by 
but  very  few  makers  of  either  good,  bad  or  indifferent 
boxes.  Inaccurately  seated  ball  bearings  are  a  fruitful 
source  of  unnecessary  costs.  They  have  a  narrow  face 
compared  with  the  diameter.  For  this  reason  they  can 
be  easily  tilted  in  the  casing.  The  outer  ring  should  fit 
in  the  housing  to  a  nicety  which  closely  approaches 
gage  work.  They  can  be  easily  pushed  home  in  such  a 
manner  as  to  permanently  upset  the  soft  metal  casing,  re- 
sulting in  more  noise  perhaps  from  bearings  than  from 
the  gear  teeth.  Dismantling  and  re-assembling  gear- 
boxes alone  often  cures  this  defective  alignment,  certain 
noises  disappear  but  costs  are  increased.  Hole-grinding 
in  gears  is  not  always  kept  within  the  limits  necessary 
for  good  mounting.  Bad  broaching  is  common,  and  com- 
bined with  inaccurate  shaft  work  runs  up  fitting  costs 
and  often  neutralizes  good  work  on  gear  teeth.  An  ex- 
amination of  a  large  number  of  splined  shafts  reveals 
the  fact  that  in  many  the  finish-ground  cylindrical  sur- 
faces are  not  concentric.  This  is  largely  due  to  bad 
centering.  Results — bearings  do  not  line  with  each  other 
and  gears  run  out.  Bad  workmr.iship  in  splined  shafts 
and  gear  teeth  is  the  rule,  not  the  exception.  The  limits 
which  should  be  observed  on  these  details  have  been 
given  above.  The  added  costs  due  to  the  defects  men- 
tioned are  naturally  uncertain,  irregular  and  difficult  to 
assess.  They  include  "running  in"  and  hand-stoning 
gear  teeth,  fitting  which  is  wholly  unnecessary,  dis- 
mantling and  reassembling,  and  road  testing  wholly  for 
gearbox  rectification.  With  many  makers  road  testing 
for  gearbox  troubles  alone  is  a  formidable  item  of  costs 
which  is  wholly  chargeable  to  gearbox  production.  These 
costs  include  wear  of  tires,  fuel,  testers'  time  and  gen- 
eral mileage  costs,  all  not  infrequently  repeated  a  num- 
ber of  times.  Scrap  parts  are  often  a  large  item  in  costs, 
and  are  wholly  unnecessary. 

Regardless  of  design,  the  best  running  results  can 
only  be  expected  where  correct  and  uniform  workman- 
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ship  is  the  rule.  With  correct  workmanship,  gearbox 
assembling  should  be  an  unskilled  operation,  even  when 
the  best  results  are  expected.  There  should  be  no  fit- 
ting work  whatever.  Gears  need  no  stoning  or  "run- 
ning in,"  boxes  should  not  be  dismantled  and  reas- 
sembled, special  road  tests  should  not  be  required. 
Scrap  is  unnecessary.  The  designer  should  be  the  first 
to  insist  on  good  workmanship,  for  without  it  he  cannot 
trace  inherent  defects,  nor  try  out  improvements  with 
any  certainty.  The  engine  designer  would  never  have 
made  the  progress  which  he  has  if  he  had  not  been 
backed  by  the  superior  workmanship  which  is  commonly 
found  in  the  motor  car  engine.  Very  few  makers  would 
consider  for  a  moment  assembling  an  engine  with  its 
principal  components  made  with  the  indifferent  work- 
manship we  usually  find  in  the  gearbox.  It  is  doubtful 
if  there  is  any  other  working  surface  in  the  motor  car 
except  the  gear  tooth  which  is  hardened  after  it  is  care- 
fully machined.  As  with  the  engine  or  the  axle,  the 
cheapest  box  is  the  one  which  is  accurately  machined, 
that  is,  if  the  best  results  are  desired.  The  difference 
between  the  costs  of  irregular  and  regular  machine  oper- 
ations is  small,  inspection  costs  may  be  slightly  in- 
creased; assembling  and  fitting  costs  are  the  lowest 
when  good  machine  work  can  be  relied  upon. 

As  to  costs  of  scrap  on  gears  when  they  are  finish- 
ground,  many  records  show  that  1  per  cent  is  ample 
allowance.  The  same  figure  can  be  taken  for  splined 
shafts  when  they  are  correctly  machined. 

Finishing  Gear  Teeth 

The  greatest  interest  naturally  centers  on  the  cost  of 
gear-teeth  finishing,  as  this  is  the  most  costly  of  any 
machine  operation  in  the  gearbox.  The  producer  has 
the  choice  of  various  methods.  There  is  not  much  differ- 
ence in  the  costs  of  ordinary  gear-cutting  when  the  best 
machines  are  employed  in  either  the  generating,  bob- 
bing, or  plain  milling  processes.  Good,  bad  and  indiffer- 
ent qualities  of  work  are  produced  by  all  methods,  much 
depending  on  experience  and  on  the  methods  and  super- 
vision employed. 

When  results  are  desired  which  call  for  gear-tooth 
treatment  after  hardening,  there  is  a  choice  of  three 
methods: 

1.  "Running  in"  and  stoning. 

2.  Finishing  with  a  cutter. 

3.  Grinding  with  the  abrasive  wheel. 

Grinding  with  the  abrasive  wheel  gives  a  quality  of 
tooth  form  that  cannot  be  produced  by  any  other  method; 
this  quality  includes  theoretical  accuracy  as  well  as  uni- 
formity, and  when  the  highest  quality  is  required  it  is 
the  cheapest.  When  design  is  suited  to  production  and 
quantities  are  possible,  gear-tooth  grinding  adds  little, 
if  any,  to  the  cost  of  the  gearbox  Quality  for  quality, 
it  is  the  cheapest  method  that  can  be  employed  when 
total  costs  are  considered.  Stoning  and  "running  in" 
are  makeshift  processes,  irregular  in  cost  and  quality. 
Finishing  with  a  cutter  after  heat-treatment  gives  bet- 
ter results  than  hand-finishing.  The  greatest  additional 
cost  is  in  maintenance  of  cutters,  which  wear  rapidly. 
Strict  supervision  is  necessary  to  maintain  uniformity 
— only  certain  grades  of  hardness  can  be  tolerated.  Ac- 
curacy of  tooth  form  necessary  to  very  cuiet  running  is 
impossible. 

As  a  means  of  reducing  costs  and  assisting  to  regular 
output,  accurate  machining  of  the  splined  shaft  is  second 
in  importance  to  gear-tooth  finishing.  There  are  three 
forms  of  shafts  for  driving  gears:  the  square  shaft,  the 
cylindrical  shaft,  with  an  inserted  key,  and  the  so-called 
splined  shaft.  The  splined  shaft  is  used  in  two  ways, 
with  the  gears  mounted  on  the  tops  of  the  keys,  and  with 


gears  mounted  on  surfaces  between  the  keys.  There  is 
only  one  method  of  driving  which  is  recommended  as 
possessing  the  combined  virtues  of  high  quality  and  low 
costs.  This  is  found  in  the  splined  shaft  on  which  gears 
are  mounted  on  the  circular  surfaces  between  the  keys. 
Mounting  gears  on  the  tops  of  splines  or  on  a  square 
shaft  may  be  considered  as  a  practically  impossible 
method  of  securing  uniform  results  and  one  which  is 
consequently  costly.  The  difficulty  in  both  cases  is  in 
finishing  the  inner  surfaces  of  the  gear  which  take  the 
bearing  on  the  shaft.  When  these  surfaces  are  hardened, 
costly  hand  work  is  necessary  to  finish  them  to  anything 
approaching  a  degree  of  accuracy.  When  the  gears  are 
mounted  on  the  circular  surfaces  of  the  shafts  which  is 
between  the  keys,  the  hole  in  the  gear  can  be  cheaply 
ground  within  fine  limits.  The  splined  shaft  can  also 
be  ground  so  accurate  that  no  fitting  between  the  two 
parts  is  called  for,  and  the  gear  will  run  so  truly  that 
with  good  teeth  the  best  possible  running  qualities  are 
secured.  If  a  box  so  finished  is  noisy  in  running,  better 
workmanship  will  not  cure  the  evil — design  must  be 
studied  until  inherent  defects  are  corrected  and  costs 
due  to  these  defects  are  eliminated. 

inaccuracies  in  Gear  Teeth 

There  is  one  peculiar  feature  of  gearbox  costs  which 
is  worth  special  examination,  and  which  is  not  a  regular 
item  of  production  expenses.  It  is  caused  by  gearbox 
troubles  which  are  experienced  by  many  makers.  These 
troubles  follow  intervals  of  steady  output  with  those  who 
turn  out  cars  of  good  quality  with  fairly  quiet  running 
eears  Suddenly  car  after  car  is  turned  down  by  the 
road  inspector  and  the  whole  output  is  held  up  by  gear- 
box defects.  It  is  a  costly  business.  It  is  so  sudden 
and  disastrous  that  it  might  well  be  termed  an  epidemic. 
Investigation  often  reveals  the  origin  in  defective  gears, 
defective  in  the  teeth  or  mounting.  It  has  been  stated 
that  the  allowable  variation  from  accuracy  in  gear  t'eeth 
is  smaller  than  is  usual  in  the  finest  grinding  work  if 
the  best  results  are  desired.  The  facilities  and  the 
experience  for  keeping  gear  work  v/ithin  these  fine  limits 
exist  in  but  very  few  workshops.  Often  large  quantities 
of  gears  are  hardened  and  completely  finished  with 
inaccuracies  that  can  only"  be  detected  by  a  running  test. 
These  errors  are  large  enough  to  cause  bad  running,  but 
are  so  small  and  of  such  a  nature  that  they  are  not  to 
be  found  by  ordinary  methods  of  gear  inspection.  They 
may  be  due  to  the  displacement  of  tooth-form  caused  by 
wear  in  tooth-cutting  machines,  or  in  wrongly  shaped  or 
wrongly  set  cutters,  or  an  alteration  in  the  heat-treat- 
ment. 

It  is  usually  a  costly  business  to  face  a  trouble 
of  this  nature.  Gears  v/hich  are  hardened  after  they 
are  finished  and  are  found  to  be  faulty  are  not  easily 
recovered.  Some  times  the  teeth  can  be  ground  to  cor- 
rect form  so  that  they  run  well  even  with  a  backlash 
of  0.025  in.  or  0.030  in.  If  this  operation  will  not  save 
them,  they  must  be  added  to  the  scrap  heap  or  badly 
running  boxes  must  be  accepted.  If  detailed  work  on 
gearbox  parts  is  carried  out  as  suggested,  spasmodic 
troubles  of  the  nature  described  should  not  occur.  Ex- 
act costs  of  gearboxes  in  which  the  best  running  quali- 
ties are  expected  should  be  capable  of  being  forecasted 
just  as  well  as  in  those  boxes  in  which  noise  is  consid- 
ered of  no  importance.  To  avoid  unnecessary  costs  care 
should  always  be  taken  to  make  certain  of  the  origin  of 
the  gearbox  troubles.  Many  times  it  has  nothing  to  do 
with  the  box  itself;  it  sometimes  can  be  traced  to  de- 
fective work  in  the  engine,  in  couplings  or  in  shafts. 
When  corrections  in  these  parts  are  made  noises  in  the 
gearbox  disappear. 
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It  may  be  disappointing  that  more  definite  figures  as 
to  gearbox  costs  are  not  given.  They  are  so  difficult 
to  ascertain  that  exact  records  are  not  often  kept.  As 
before  stated,  costs  of  the  original  mechanical  operations 
on  parts  are  common  knowledge  and  do  not  vary  to  any 
extent.  One  thing  is  certain,  the  gearbox  is  more  di- 
rectly responsible  for  hold-up  in  output  than  any  other 
part  of  the  car.  This  is  very  costly,  and  through  im- 
proved design  and  workmanship  should  be  eliminated. 
When  it  is,  exact  estimates  of  costs  can  be  made  and  re- 
lied on.  Accurate  workmanship  is  recommended  as  the 
indispensable  precedent  to  alteration  in  design.  A  com- 
plete return  of  costs  should  be  an  indication  as  to 
whether  the  best  methods  of  production  are  employed 
or  not.  Startling  revelations  await  more  than  one  man- 
ager who  may  insist  on  having  a  complete  return  of 
costs  of  car  production  for  which  the  gearbox  is  directly 
responsible. 

Without  doubt,  some  of  the  gearbox  eccentricities 
which  add  to  the  cost  of  production  are  due  to  heat 
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generated  by  oil-churning.  Thin  aluminum  casings  are 
easily  distorted  by  heat.  Otherwise,  the  conditions  of 
service  which  the  gearbox  has  to  fulfill  are  purely  me- 
chanical. It  should  have  features  of  design  and  speci- 
fications of  workmanship  so  that  costs  could  be  exactly 
calculated.  Mechanical  and  assembling  operations, 
clearances,  limits,  inspections  and  tests,  should  be 
planned  as  they  are  for  thousands  of  other  mechanisms. 
In  so  far  as  all  these  details  are  not  definitely  dealt  with 
in  the  course  of  production,  costs  will  be  uncertain.  It 
will,  perhaps,  be  well  to  repeat  the  most  common  work- 
shop irregularities  which  add  to  costs: 

Most  Common  Faults 

Ball  bearings  badly  mounted  in  casings. 

Spigot  ball  bearings  badly  mounted  in  the  constant 
mesh  position. 

Inaccurate  workmanship  on  splined  shafts. 

Gears  badly  mounted,  especially  when  the  gears  seat 
on  the  tops  of  keys  or  on  square  shafts. 

Holes  in  gears  ground  with  too  much  clearance  and 
too  wide  limits. 

Holes  too  roughly  finished. 

Irregular-shaped  gear  teeth. 

Added  to  these  details  is  the  common  lack  of  correct 
specifications,  of  clearances  and  limits,  of  good  methods 
of  inspection.  As  to  design,  costs  are  increased  by 
corrections  which  must  be  made  in  boxes  easily  deflected 
by  internal  strains  and  chassis  distortions,  and  by  badly 
designed  details.     Costs  of  this  nature  can  only  be  re- 


duced by  the  designer  himself.  There  is  another  detail 
of  design  which  is  often  the  source  of  trouble  and  ex- 
pense. In  both  lay  shaft  and  main  shaft  in  many  boxes 
it  is  possible  to  lock  up  the  ball  bearings  so  that  they 
are  subjected  to  permanent  end  strains.  It  should  not 
be  forgotten  that  in  good  ball  bearings  the  clearances 
are  only  a  few  ten-thousandths  of  an  inch,  and  conse- 
quently they  can  be  easily  unduly  strained.  If  they  are 
so  mounted  that  they  must  take  a  load  or  resist  a  strain 
which  they  are  not  made  to  carry,  they  will  give  trouble 
which  is  costly  to  locate  and  to  correct.  Correcting  the 
errors  of  workmanship  above  mentioned  and  insisting 
on  an  inspection  by  which  limits  are  kept  to  specifica- 
tion should  do  more  than  reduce  costs  of  production. 
Running  qualities  would  be  much  improved  in  all  boxes, 
and  a  definite  line  would  be  drawn  between  troubles  due 
to  workmanship  and  those  to  design.  These  troubles  are 
so  often  intermingled  that  they  cannot  be  clearly  ob- 
served and  correct  remedies  cannot  be  applied. 

When  costs  of  assembling  and  erecting  are  low,  it  may 
be  assumed  that  fundamentals  of  design  and  methods  of 
production  are  not  bad.  Some  examples  of  assembling 
costs  will  be  given  for  a  few  boxes,  in  all  of  which  the 
quality  of  workmanship  is  the  best  and  the  running 
qualities  are  satisfactory,  although  the  design  is  more 
or  less  conventional. 

Time  Required  for  Assembling 

Example  1. — A  6-ton  truck  gearbox  with  four  speeds 
and  reverse.  Time  of  assembling,  6  hr.  Time  includes 
all  labor  for  fitting  work  and  assembling  of  all  parts, 
bearings,  shafts,  gears,  selector  and  brake  parts.  This 
box  is  never  dismantled,  but  is  put  into  the  chassis  and 
never  removed.  No  parts  are  scrapped.  There  is  no 
"running  in,"  nor  gear-teeth  stoning.  The  running  quali- 
ties are  the  best. 

Example  2. — A  three-speed  and  reverse  gearbox  for 
15-hp.  car.  Time  of  assembling  complete,  5  hr.  The 
time  includes  all  labor  for  assembling  and  fitting  shafts, 
bearings,  gears,  change-speed  levers,  all  brake  parts, 
speedometer-drive,  cover  and  housing  for  universal 
joint.  The  box  has  the  best  of  workmanship  throughout 
and  the  best  running  qualities. 

Example  3. — A  3-ton  truck  gearbox  with  four  speeds 
and  reverse.  Time  of  assembling  complete,  4  hr.  Labor 
includes  assembling  all  parts  of  the  box  except  the  brake. 
These  boxes  were  the  subject  of  special  inspection  for 
quiet  running.  In  several  thousand  boxes  there  was 
practically  no  scrap. 

The  above  times  given  for  assembling  include  the 
complete  cost  of  the  gearbox  from  the  time  the  machined 
parts  are  received  from  stock  until  the  car  is  ready  to 
deliver  to  the  customer.  They  are  representative  of 
what  should  be  accomplished  on  any  car  of  the  best- 
quality. 

There  are  records  of  numbers  of  cases  where  changes 
in  limits  and  new  specifications  of  accuracy  were  adopted, 
with  the  result  that  dismantling,  scrapping  and  repeated 
road  tests  were  reduced  from  a  large  percentage  to  prac- 
tically nothing.  Better  running  qualities  were  secured 
and  costs  reduced. 

Suggestions  on  Design 

In  Figs.  5  and  6  are  shown  different  designs  of  gear- 
boxes. Fig.  5  illustrating  the  w^eaknesses  of  a  common 
design  of  box,  Fig.  6  suggesting  lines  on  which  an  im- 
proved box  may  be  evolved. 

The  pow-er  transmitted  in  both  boxes  is  35  b.h.p.  at 
1500  r.p.m.  The  gear  ratios  are  nearly  the  same,  and  the 
gears  selected  are  6  D.  P.,  20  deg.  angle  of  pressure. 

The  contrasting  features  of  design  are  principally  in 
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the  method  of  mounting,  the  shape  and  material  of  the 
casing,  the  center  distances  between  the  shafts  and  the 
distance  between  the  bearings.  A  special  feature  of 
Fig.  6  is  the  central  bearing.  It  is  believed  that  the  cir- 
cular form  of  the  casing  in  Fig.  8  will  resist  stresses 
better  than  the  box  form  as  in  Fig.  5.  Two  methods  of 
mounting  the  improved  design  are  shown,  the  object  in 
both  cases  being  to  avoid  transmitting  chassis  distor- 
tion to  the  box  itself.  In  Fig.  6  the  ball  end  to  the  casing 
could  be  set  in  a  socket  secured  to  a  cross-member  of 
the  frame,  the  rear  end  of  the  casing  being  secured  to 
the  torque  tube.  The  front  and  rear  ends  would  be 
malleable  castings  and  the  central  portion  would  be  of 
aluminum.  With  this  construction  the  casing  would  be 
well  reinforced  and  further  strengthened  by  a  vertical 
wall  in  which  the  central  bearings  would  be  housed.  In 
Fig.  6a  the  box  is  bolted  directly  to  the  engine  casing,  a 
practice  which  is  to  be  noticed  in  many  new  designs.  It 
seems  to  predominate  in  American  and  French  cars.  A 
few  models  are  now  made  with  the  ball  joint  and  torque 
tube  mounting. 

The  outside  dimensions  of  Fig.  6  are  greater  than  those 
'of  Fig.  5.  The  distances  from  bearing  to  bearing  in 
Fig.  6  are  6%  in.  and  6i/4  in.  as  compared  with  10l^  in. 
in  Fig.  5.  The  center  distances  are  4.666  in.  in  Fig.  6 
and  3.9166  in  Fig.  5,  a  difference  of  %  in.  This  increase 
in  center  distance  is  fully  as  important  as  the  decrease 
in  the  lengths  of  the  shafts  between  the  bearings.  Lar- 
ger gears  can  be  used,  and  there  is  ample  space  for  hous- 
ing ball  bearings,  which  are  well  above  their  load.  Con- 
trasting velocities,  loads  and  stresses  are  shown  in 
Table  I.    The  velocities  of  the  gears  in  Fig.  6  are  very 

Table  I 

, ; Gear  Velocity,  Load  and  Stress ^ 

Pitch  Line  Tangential  Stress, 

Velocity  Load  Lb.  Per  Sq.  In. 

A A A 

Gear                             Fig.  «       Fig.  5  Fig-.  6      Fig.  5        Fig.  6         Fig.  5 

C.  M.  pinion 1.244        1,114  928        1,038        17,750        20,600 

Third    slider 1,040           928  1,105        1,240        22,400        25,800 

Second     driver 840          742  1,370       1,555       27,750       33,300 

First    driver 63S          556  1.805       2,070       34,500       49,250 

little  higher  than  in  Fig.  5;  the  loads  and  stresses  are 
very  much  less.  Good  construction  is  dlHicult  when  the 
center-distance  between  the  shafts  is  sniyll.  Sometimes 
it  is  so  restricted  that  ball  bearings  cannoi,  be  used  with 
a  proper  load-capacity,  as  indicated  in  Table  II.  In  this 
table  the  maximum  bearing  loads,  the  revolutions  per 
minute,  and  the  bearings  with  safe  loads  as  given  by  the 
makers,  are  shown.  In  the  design  shown  in  Fig.  6  it 
is  possible  to  use  ball  bearings  with  safe  loads  in  all 
cases.  In  the  design  in  Fig.  5,  on  account  of  the  close 
center-distance,  it  is  impossible  to  use  the  makers'  "safe- 
load"  ball  bearings  in  bearings  2,  4  and  6.    Roller  bear- 


ings with  "safe"  loads  could  be  used  in  2,  4  and  6.  In 
this  case,  however,  an  end  thrust  bearing  should  be 
added  in  bearing  4.  Table  III  has  been  compiled  to  show 
the  maximum  and  safe  loads  on  bearings  which  are  di- 


Table  II 

Maximum 

Actual  Loads  and  Safe  Loads 

f 

Fig.  6 

A               r 

Fig.  5 — 

^ 

Bearing 

Max. 

R.P.M.  of 

Safe              Max. 

R.P.M.  of 

Safe 

Number 

Load, 

Bearing 

Load,           Load, 

Bearing 

Load. 

Lb. 

Lb.                Lb. 

Lb. 

1 

297 

1,500 

1,540                420 

1,500 

1,180 

2 

1,287 

1,500 

1,500            1,327 

1,500 

1,180 

Spigot 

3 

262 

•    •    •    • 

862 

532 

•1,220 

4 

1,202 

620 

1,880            1,925 

400 

1.870 

5 

1,505 

396 

2,500                810 

850 

1,320 

6 

803 

770 

1,490            1,870 

850 

1,320 

7 

1,030 

770 

1,890 

8 

1.575 

770 

2,930 

*If  a  ball  bearing  is  fitted  here,  as  is  often  the  case,  it  would  have 
a  safe  load  of  620  lb. 

rectly  comparable  in  Figs.  6  and  5.  The  pilot  bearing  in 
Fig.  5  design  is  shown  with  rollers.  It  is  often  a  ball 
bearing  too  small  to  carry  the  load.  Results  which  are 
of  special  interest  seem  to  be  brought  about  by  the  in- 
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troduction  of  a  central  bearing,  as  in  Fig.  6.  Table  IV 
has  been  compiled  to  show  the  effect  of  this  bearing  in 
the  distribution  and  minimizing  of  loads.  The  maximum 
bearing  load  in  Fig.  6  is  1575  lb.;  in  Fig.  5,  1925  lb. 
The  minimum  load  in  Fig.  6  is  0;  in  Fig.  5,  275  lb.  It 
is  instructive  to  contrast  loads  on  individual  bearings. 

Table  III 


Maximum  Actual  and  Safe  Loads  on  Like  Bearings  in  Lbs. 


Bearing 
Number 

1 

2 

3 

6 

S 


Max. 
Load 

297 
1,287 

262 
1.505 

803 
1,575 


-Fig.  6- 


Safe 
Load 

1.540 
1.500 

2.566 
1.490 
2.930 


Bearing 
Number 

1 
2 
3 
4 
5 
6 


Max. 
Load 

420 
1,327 

862 
1,925 

810 
1.870 


-Fig.  5- 


Safe 
Load 

1.180 
1.180 
1.1220 
1,870 
1.320 
1.320 
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The  pilot  bearing  is  an  inherent  weakness  of  the 
standard  gearbox.  With  the  central  bearing  this  weak- 
ness is  partly  neutralized.  The  overhung  ball  race  in 
Fig.  5  supporting  the  pilot  end  of  the  main  shaft  should 
be  contrasted  with  the  plain  pilot  bearing  in  Fig.  6, 
which  is  seated  well  inside  the  constant-mesh  pinion. 
In  Fig.  6  this  bearing  on  the  first  speed  and  second  speed 
takes  no  load;  in  the  third  speed  it  takes  262  lb.  con- 
trasted with  first,  second  and  third  speeds  in  Fig.  5  of  275 
lb.,  758  lb.  and  862  lb.  respectively.  Bearing  No.  6,  in  Fig. 
5,  is  a  bearing  which  in  nearly  all  four-speed  boxes  takes 
the  heaviest  load  when  the  first-speed  gears  are  engaged. 
In  the  box  of  one  well-known  car  two  ball  bearings  are 
used  in  this  position.  The  contrast  is,  in  Fig.  6  (bear- 
ing 8),  1575  lb.,  in  Fig.  5  (bearing  6),  1870  lb.;  in  Fig. 

TABLE  IV 


Bearing 
No. 

1 
2 

Pilot 
3 

4 
5 
6 

7 
8 


First  Speed 

A 


—Loads  in  Lb.- 
Second  Speed 


Tliird  Speed 


Fig.  6 

297 
1.287 

0 
415 

1,505 
803 
230 

1,575 


Fig.  5 
420 
1,327 

275 
1,925 

810 
1,870 


Fig.  6 

297 
1,287 

0 

1,202 

258 

803 

1,030 

292 


Fig.  5 
335 
1,045 


758 
897 
635 
900 


Fig.  6 

297 

1,100 

262 
918 

0 
650 
820 

0 


Fig.  5 

340 

1,045 

862 
458 
630 
480 


5  (bearing  4),  on  first  speed  the  load  is  1925  lb.,  com- 
pared with  Fig.  6  (bearing  5)  on  first  speed,  1505  lb. 
There  are  several  instances  where  the  loads  on  bearings 
in  Fig.  6  are  heavier  than  on  the  same  bearing  in  Fig.  5. 
As  pointed  out,  the  increased  center-distance  in  Fig.  6 
allows  the  use  of  bearings  with  plenty  of  surplus  capa- 
city. In  Table  V  tooth  pressures  are  contrasted.  The 
difference  in  favor  of  gears  in  Fig.  6  is  due  to  the  widths 
of  the  gears  and  to  sliding  the  gears  so  that  the  full  pos- 
sible working  tooth  contact  is  made  use  of.  This  is  often 
overlooked  in  the  standard  type  of  gearbox.  Fig.  7  shows 
the  method  of  overlapping  suggested,  which  increases 
the  length  of  the  box  by  %  in. 

The  gears  in  Fig.  6  are  reduced  in  variety  as  far  as 
possible.  The  gear  teeth  numbers  are  duplicated;  there 
are  two  19-teeth,  two  25-teeth,  two  31-teeth  and  two  37- 
teeth  gears.  The  variety  of  teeth  in  the  gears  in  Fig.  5 
is  quite  common,  and  is  an  unnecessary  addition  to  costs 
and  trouble  in  gear-tooth  finishing.     The  gears  in  Fig. 

6  are  in  all  cases  designed  to  facilitate  the  cheapest  pro- 
duction on  the  most  costly  operation,  that  is,  tooth-fin- 
ishing. Some  of  the  gear  teeth  can  be  finish-ground,  four 
at  one  setting.  The  sliding  gears  in  Fig.  6  have  a  much 
better  seating  on  the  main  shaft  than  the  sliding  gears 
in  Fig.  5;  the  space  between  the  fixed  gears  is,  however, 
greater  in  Fig.  6  than  in  Fig.  5,  but  shaft  deflection  is 
prevented  by  the  central  bearing.  That  portion  of  the 
main  shaft  on  which  the  second  and  first-speed  gears 
slide,  is  made  larger  in  Fig.  6,  principally  to  facilitate 


assembling.  The  particular  design  of  the  first,  second 
and  third-speed  sliders  is  suggested  in  Fig.  6,  so  that 
these  gears,  when  under  load,  will  be  close  to  the  sup- 
porting bearings.  As  the  gears  taking  the  heaviest 
loads,  the  first  speeds  in  Fig.  6  are  made  with  a  wider 
face  than  the  third  and  second-speed  gears. 

Recommended  methods  of  locking  up  bearings  are 
shown  in  Fig.  6.  They  are  so  locked  that  the  end  thrusts 
are  taken  on  the  ball  bearings  Nos.  1,  5  and  6.  The 
other  bearings  are  rollers  and  have  a  free  end  move- 
ment. With  this  construction  it  is  impossible  to  throw 
loads  on  to  the  ball  bearings  which  they  are  not  made 
to  carry.  It  hardly  needs  to  be  mentioned  that  with  the 
central  bearings  all  gears  are  well  supported  when  under 
load,  much  better,  indeed,  than  they  would  be  with  ab- 
normally large  splined  shafts  with  no  central  bearing. 
Production  costs  of  a  box  made  on  the  lines  suggested 
in  Fig.  6  should  be  but  little  in  excess  of  those  of  a  box 
as  in  Fig.  5.  The  number  of  parts  is  increased  by  two 
central  bearings,  and  the  end  pieces  to  the  casing  are 
more  expensive.  Weight  will  be  somewhat  increased,  but 
this  is  essential  to  substantial  mounting  for  highly 
stressed  gearing.  For  many  years  the  endeavor  has 
been  made  to  get  good  results  from  the  conventional  de- 
sign— it  has  failed.  The  motor  car  maker  must  decide 
whether  he  will  carry  on  with  the  old  type  or  not.  No 
box  is  known  in  which  are  embodied  all  the  principles 
shown  in  Fig.  6,  though  each  separate  detail  is  to  be 
found  in  different  boxes.  To  get  the  best  results  they 
should  be  combined.  To  do  this  and  not  increase  weight 
over  that  of  the  usual  design  is  impossible.  As  previous- 
ly stated,  stability  and  rigidity  must  be  the  guiding  prin- 
ciples of  gearbox  design.  These  principles  cannot  be 
adhered  to  if  flimsy  construction  is  permitted.  With 
correct  methods  of  manufacturing,  total  costs  of  produc- 

TABLE  V 


-Tooth  Pressure  per  Inch  of  Contact- 


Total  Face.  In.    Actual  Contact,  In. 

A ,•, 


Gear 

C.  Mesh 
Third  Speed 
Second  Speed 
First  Speed 


Fig.  6 
In. 

1.0 
0.875 
0.875 
1.0 


Pig.  5 
In. 

1.0 
0.875 
0.875 
0.875 


Fig.  6 
In. 

1.0 
0.781 
0.781 
0.8125 


Fig.  5 
In. 

1.0 
0.687 
0.687 
0.687 


Lb.  per  In.  of 
Contact 

. ' N 

Fig.  6       Fig.  5 


990 
1.510 
1.870 
2.360 


1.100 
1.920 
2.410 
3  2<10 


tion  of  an  improved  design  need  not  exceed  those  now 
paid  when  the  endeavor  is  made  to  supply  a  good  run- 
ning box  of  inferior  design. 

Fig.  6  is  intended  to  illustrate  as  far  as  possible  the 
principles  which  must  be  followed  in  gearbox  design 
if  quiet  running  is  desired.  No  claim  can  be  made  tha<^ 
a  box  exactly  as  shown  will  be  the  ideal  box.  As  before 
stated,  such  a  box  cannot  be  produced  without  individual 
experimental  and  development  work.  Design  will  var>-, 
of  course,  to  meet  the  sei'vice  called  for  by  the  car  in 
which  it  is  mounted. 


Simplified  Theory  of  the  Magneto 


THE  Bureau  of  Standards  has  recently  made  some  ex- 
periments on  ignition  for  the  National  Advisory 
Committee  for  Aeronautics.  Part  of  the  results  of  these 
investigations  have  been  published  in  a  paper  known  as 
Report  No.  123. 

This  paper  describes  a  type  of  circuit  which  has  been 
found  useful  for  representing  the  action  of  the  high- 
tension  magneto.  While  this  equivalent  circuit  is  rela- 
tively simple,  and  consequently  can  be  used  as  a  basis  for 
deriving  definite  mathematical  formulas  for  induced  volt- 


ages and  similar  quantities,  it  has  been  found  experi- 
mentally to  correspond  quite  closely  in  its  performance 
with  the  highly  complicated  electrical  circuits  of  an  actual 
magneto.  In  the  paper,  formulas  are  given  for  the  voltage 
induced  in  the  secondary  under  various  conditions  of  oper- 
ation, and  a  number  of  numerical  examples  are  worked 
out,  showing  the  application  of  the  equations  to  a  variety 
of  practical  problems. 

A  copy  of  Report  No.  123  may  be  obtained  from  Na- 
tional Advisory  Committee  for  Aeronautics,  Washington. 
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The  "All -Purpose"  Tractor  on  the 

Modern  Farm 

Farmers  must  have  machines  designed  to  perform  a  multiple  of  tasks,  not 
those  for  one  or  two  uses.  This  writer  is  of  the  opinion  that  unless  a 
change  to  this  effect  is  brought  about  the  industry  will  go  backward. 

By  J.  S.  Clapper* 


I  KNOW  I  am  subjecting  myself  to  criticism  by  some 
of  the  tractor  men  in  going  on  record  by  saying  that 
unless  some  changes  are  made  by  the  manufacturers, 
and  that  vei^y  quickly,  the  tractor  business  has  reached 
its  peak  and  it  will  be  a  long  time  before  the  farmer  can 
be  persuaded  to  accept  the  present  type  of  machine  and 
to  do  his  part  in  motorizing  his  farm. 

There  is  too  big  a  gap  between  what  the  manufacturer 
receives  for  his  product  and  what  the  farmer  has  to  pay. 
The  manufacturer  does  not  get  enough  money  to  later 
meet  all  the  demands  made  by  the  selling  organization 
and  the  user.  I  am  of  the  opinion  that  the  tractor  in- 
dustry has  reached  the  most  critical  period  in  its  history 
and,  whether  it  goes  forward  or  goes  backward,  depends 
entirely  upon  the  manufacturer  and  the  sales  organization 
through  which  all  products  must  find  an  outlet. 

That  the  tractor  business  is  sick,  we  must  all  admit, 
but,  how  many  of  the  manufacturers  have  made  the  proper 
remedy,  I  do  not  know.  But  I  do  know  that  some  of  the 
large  manufacturers  of  accessories,  necessary  to  the 
production  of  tractors,  as  well  as  the  managers  of  some 
of  the  most  prominent  advertising  mediums  are  fully 
awake  to  the  situation  and  are  trying  to  place  some  of 
the  actual  facts  before  the  manufacturer.  We  all  know 
that  it  takes  more  courage  to  correct  a  mistake  than  to 
suffer  with  it  for  years. 

From  my  observation  I  am  thoroughly  convinced  that 
the  farmers  have  been  quicker  to  appreciate  the  possibil- 
ities of  applying  mechanical  power  to  their  farm  opera- 
tions than  the  manufacturer  and  I  base  this  statement  on 
the  fact  that  the  manufacturers  as  a  whole  have  held  to 
a  "one-purpose"  machine,  expecting  the  farmer  to  arrange 
his  work  to  fit  the  machines  instead  of  analyzing  the 
farmer's  conditions  and  supplying  him  with  a  machine 
that  will  fit  the  work  to  be  done  on  his  farm.  I  think 
this  comes  more  from  following  the  ^  id  custom  of  design- 
ing and  perfecting  a  machine  or  implement  to  do  one 
certain  class  of  work. 

In  the  development  of  the  tractor  in  the  early  days  there 
were  only  two  operations  considered  by  the  manufactur- 
er: first,  the  breaking  out  of  the  large  acreage  of  prairie 
sod  and,  second,  the  pulling  of  separators  for  threshing 
or  belt  power.  I  often  wonder  if  the  manufacturer  of 
farm  implements  has  ever  given  the  farmer  the  credit 
he  is  entitled  to  for  the  part  he  has  played  in  developing 
and  perfecting  every  farm  implement  that  nas  been  put 
on  the  market.  It  was  the  farmer  who  first  discovered 
he  could  pull  disk-harrows  and  a  battery  of  seeders  and 
hook  up  the  binders  for  cutting  grain  with  his  tractor. 

No  one  who  has  any  knowledge  of  farming  with  horses, 
in  the  strictly  grain  section,  and  has  seen  them  replaced 

•President  of  the  Toro  Motor  Company,  Minneapolis.  Condensed 
from  a  paper  read  before  the  Minneapolis  Section  of  thp  S.  A.  E. 


by  a  well  designed  tractor  can  question  its  adaptability 
and  the  wonderful  saving  over  horses,  and  it  was  in  this- 
field  that  the  present  type  of  tractors  have  been  developed 
and  found  such  a  ready  market  but  this  field  is  small  as 
compared  to  the  entire  acreage  cultivated;  besides,  I'm 
wondering  if  the  demand  has  not  already  been  supplied. 

A  tractor  designed  to  meet  all  the  conditions  and  re- 
quirements in  the  diversified  farming  sections  will  find 
five  prospective  purchasers  where  there  is  one  for  the 
"one-purpose"  machine.  It  is  only  necessary  to  consult  the 
government  figures,  that  show  the  annual  acreage  devoted 
to  row  crops  every  year  in  the  different  states  which  must 
be  cultivated  from  three  to  five  times  each  season,  to 
convince  anyone  of  the  possible  demand  for  the  all-purpose 
power  plant  on  the  farm. 

I  believe  the  government  report  further  shows  that 
there  is  a  total  annual  loss  of  $232,644,000  because  of 
weeds  in  corn,  cotton,  potatoes,  beans,  sugar  beets,  sweet 
potatoes  and  soy  beans  from  the  lack  of  proper  cultivation, 
and  it  has  been  my  firm  conviction  for  several  years  that 
with  the  experience  we  have  all  gone  through,  it  was 
entirely  practical  and  feasible  for  the  engineers  and  manu- 
facturers to  correctly  analyze  the  farmer's  requirements 
and  hold  their  design  and  actual  accomplishments  to  fit 
the  work  to  be  done. 

The  most  difficult  operation  in  farming  is  the  first  and 
second  cultivation  of  the  tender  plants  and,  unless  the 
operator  has  an  entirely  unobstructed  view  of  the  rows 
and  the  machine  has  the  necessary  flexibility  so  that  the 
cultivating  teeth  or  the  shovels  will  respond  promptly  to 
every  move  of  the  operator,  good  clean  cultivation  is  not 
possible  without  injury  to  the  plants.  Unless  we  can  give 
the  farmer  a  machine  capable  of  doing  equally  as  good 
cultivating,  easier  and  more  economical  to  operate  and 
which  will  perform  the  work  faster  with  less  effort  on 
his  part  than  can  be  done  with  horses,  we  have  little 
argument  to  persuade  him  that  he  should  motorize  his 
farm. 

What  argument  can  a  salesman  put  up  to  the  farmer 
today  to  persuade  him  to  invest  twelve  to  twenty-five 
hundred  dollars  in  a  machine  with  the  present  price  of 
horses  and  feed  when  the  records  show  tractors  have  re- 
placed only  20  per  cent  to  22  per  cent  of  the  horses.  What 
would  be  the  result  if  another  salesman  could  show  this 
same  farmer  a  machine  so  adaptable  to  his  work  that  it 
would  actually  replace  75  to  80  per  cent  of  his  horses  and 
40  to  60  per  cent  of  his  surplus  labor  and  the  price  was 
within  his  reach. 

The  machines  must  be  readily  adapted  to  the  different 
classes  of  work  and  at  a  price  within  the  farmer's  pur- 
chasing power,  which  has  now  reached  the  lowest  point  in 
our  history. 

The  "all-purpose"  machine  or  a  machine  so  designed 


March  16,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


623 


that  it  can  be  easily  adapted  to  more  different  kinds  of 
work  on  the  farm  is  entirely  practical  and  will  be  readily 
accepted  by  the  farmer  who  is  looking  for  more  improved 
and  economical  methods.  I  do  not  want  to  be  classed 
as  a  pessimist  as  there  is  no  one  engaged  in  the  tractor 
business  more  optimistic  over  the  possibilities  of  power 
farming  or  the  success  of  motorizing  the  farm  than  I. 
We  must  motorize  our  ideas  and  our  own  products  before 
we  can  expect  the  farmer  to  motorize  his  farm. 

On  January  1,  1920,  the  Agricultural  Department  at 
Washington  reported  a  total  of  246,000  tractors  on  the 
farms  in  the  United  States  or  about  one  farm  out  of 
every  28.  The  states  showing  the  highest  percentage  of 
all  farms,  reporting  tractors  in  1920  were  as  follows: 

South  Dakota   16% 

North  Dakota 15% 

Montana     12% 

California     10% 

Kansas    10  % 

Illinois    9% 

Iowa    9% 

The  complete  report  released  by  the  department  covering 
the  year  1920  gives  the  total  valuation  of  all  farm  equip- 
ment manufactured  in  the  year 

1920  at  $537,000,000.     The  re-     

port  further  shows  there  were 
manufactured  in  1920,  203,000 
tractors,  the  value  $193,000,000 
or  more  than  one-third  of  the 
total  of  farm  equipment.  It  is 
estimated  there  were  about 
160,000  of  these  tractors  mar- 
keted during  the  year. 

Now,  let  us  take  the  acreage 
of  the  four  principal  crops  for 
ten  years.  The  report  shows 
as  follows :    In  1910  there  were 

69,000,000    acres    of   corn;    in 

1919  63,000,000  of  corn  or 
3,000,000  less  than  in  the  year  of  1910. 

In  1910  there  were  32,000,000  acres  of  wheat;  in  1919 
53,000,000  or  an  increase  of  11,000,000  acres. 

In  1910  there  were  27,000,000  acres  of  oats;  in  1919 
31,000,000,  an  increase  of  6,000,000. 

In  1919  there  were  14,000,000  acres  of  cotton;  in  1919 
15,000,000  acres,  or  an  increase  of  1,000,000  acres. 

These  figures  would  indicate  there  has  not  been  a  very 
great  increase  in  the  acreage  of  the  four  principal  crops 
during  this  period  but  the  figures  show  that  the  value 
of  farm  implement  equipment  during  that  period  has  in- 
creased 185  per  cent. 

It  has  been  the  custom  of  the  Agricultural  Department 
to  tabulate  each  season  the  totals  of  22  of  the  principal 
crops,  one-half  of  which  are  row  crops  requiring  cultiva- 
tion. The  following  figures  are  given  by  states,  indicating 
the  difference  in  valuation  of  these  22  crops  produced  in 
1919  and  1920: 

New  York. — Of  the  22  crops,  there  was  a  drop  of 
$23,000,000;  of  the  total  crop,  a  drop  of  $32,000,000; 

Pennsylvania.- — Of  the  22  crops,  there  was  a  drop  of 
$50,000,000;  of  the  total  crop,  a  drop  of  $77,000,000; 

Maryland. — Of  the  22  crops,  there  was  a  drop  of 
$18,000,000;  of  the  total  crop  a  drop  of  $23,000,000; 

New  Jersey. — Of  the  22  crops  there  was  a  drop  of 
$3,000,000;  of  the  total  crop,  a  drop  of  $6,000,000; 

Ohio. — Of  the  22  crops  there  was  a  drop  of  $173,000,000 ; 
of  the  total  crop,  a  drop  of  $199,000,000; 

Illinois. — Of  the  22  crops  there  was  a  drop  of  $344,- 
000,000;  of  the  total  crop,  a  drop  of  nearly  $400,000,000; 

Iowa. — Of  the  22  crops  there  was  a  drop  of  $263,000,000 ; 
of  the  total  crop,  a  drop  of  $450,000,000;  and 


Minnesota. — Of  the  22  crops,  there  was  a  drop  of  $197,- 
000,000;  of  the  total  crop,  a  drop  of  $212,000,000. 

It  will  be  noted  that  the  loss  in  the  middle  and  western 
states  is  considerably  greater  than  in  the  New  England 
states.  This  is  an  indication  of  the  shrinkage  in  the 
valuation  the  farmer  has  taken  in  the  last  12  months. 

As  regards  the  machines  produced  the  following  figures 
show  the  number  of  manufacturers  and  sizes  of  machines 
made  in  1920. 

No.  of  No.  of 

Horsepower  Manufacturers         Machines 

7,678 

3,366 

107,782 

39,964 


8  hp.  and  less 

9-15     

6 

8 

16-18    

17 

19-22     

17 

23-26    

24 

27-32     

33 

33-39    

10 

40-59    

15 

60  and  over 

13 

THE  farmers  have  been  quicker  to  appre- 
ciate the  possibility  of  applying  me- 
chanical power  to  their  farm  operations  than 
the  manufacturer.  This  statement  is  based 
on  the  fact  that  the  manufacturers  as  a 
whole  have  held  to  the  "one  purpose"  ma- 
chine, expecting  the  farmer  to  arrange  his 
work  to  fit  the  machine  instead  of  analyzing 
the  farmer's  conditions  and  supplying  a  ma- 
chine that  will  fit  the  work  to  be  done  on  his 
farm. 


18,073 

12,861 

1,410 

3,684 

1.389 

Total  203,207 

Value:  Of  this  total  number  manufactured,  only  about 
29,000  were  estimated  sold  for  export,  leaving  175,000  for 

domestic  trade.  The  total  of 
'" all  farm  equipment  manufac- 
tured during  1920,  amounting 
to  $537,000,000,  only  $66,000,- 
000  was  estimated  sold  for  for- 
eign trade,  leaving  $471,000,000 
for  our  domestic  trade. 

It  must  be  remembered  our 
export  on  all  lines  of  farm 
equipment  declined  during  the 
war  while  production  was  nor- 
mal except  in  1918  and  our 
surplus,  formerly  going  to 
Europe,    was    accumulating 

here.    Then  with  our  enormous 

increase  in  production  during 
1919  and  1920,  caused  by  the  urgent  appeal  of  the 
Government  officials,  is  it  not  only  reasonable  to  assume 
we  would  have  felt  the  effects  of  over-production  in  the 
farm  equipment  line  even  though  the  farmer's  prod- 
uct had  held  up  in  prices.  If  you  will  consult  the 
records  as  far  back  as  you  please,  you  will  find 
this  one  thing:  Whenever  our  imports  go  up  and  our 
exports  come  down  so  that  the  imports  exceed  in  value 
our  exports,  we  feel  the  effect  in  all  lines  of  business  and 
not  until  our  surplus  begins  to  move  to  foreign  countries, 
does  business  improve  to  any  marked  degree. 

A  great  deal  has  been  said  and  written  about  selling 
the  country  banker  on  farm  tractors.  Few  really  con- 
sider the  matter  from  the  banker's  standpoint.  The 
banks  are  not  in  position  to  extem"  further  accommoda- 
tions to  the  farmer  until  he  has  liquidated  some  of  his 
present  debts. 

A  majority  of  the  farmers,  who  want  to  buy  a  gas 
tractor  on  time,  want  the  banker  to  go  back  of  the  deal 
and  take  the  gas  tractor  as  security.  We  all  know  that 
after  the  machine  has  been  used  for  one  or  two  years, 
and  put  up  for  sale  under  foreclosure  at  the  end  of  the 
season,  it  brings  a  very  small  part  of  the  purchase  price. 
Besides  the  banker  must  judge  at  the  outset  whether  in 
his  opinion  the  tractor  is  going  to  be  a  profitable  invest- 
ment for  the  farmer,  especially  if  he  is  furnishing  the 
mocey.  If  he  does  not  think  it  will  prove  a  profitable 
investment,  and  the  farmer  has  no  other  resources  behind 
him  to  take  care  of  the  obligations  when  they  come  due 
he  naturally  refuses  to  lend  the  money. 

I  believe  the  country  banker  has  been  criticized  too 
severely  for  not  financing  the  farmer  in  tractor  sales. 
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Fifth  Semi-Annual  Gasoline  Survey 

Bureau  of  Mines  reports  results  of  investigation  into  price  and  physical 
characteristics  of  fuel  sold  in  various  localities  throughout  the  country. 
There  has  been  but  little  change  in  quality  during  the  past  year,  but  the 
price,  normally  lower  in  winter,  is  higher  than  last  summer. 


IN  order  to  obtain  information  concerning  changes  in 
the  character  of  motor  gasoline,  the  Bureau  of  Mines 
two  years  ago  began  a  series  of  semi-annual  sur- 
veys. The  fifth  of  these,  covering  gasolines  marketed  in 
January,  1922,  has  just  been  completed. 


shows  very  little  change  from  last  year,  differences  are 
noted  when  individual  cities  are  compared.  A  decided 
improvement  is  observed  in  the  gasoline  sold  in  Salt 
Lake  City,  the  initial  boiling  point  decreasing  13  deg. 
F.,  the  end  point  decreasing  27  deg.  F.  and  the  average 


The  July,  1921,  survey  showed  that  the  average  motor     boiling   point   decreasing   24   deg.    F.      Gasoline    sold 


fuel  sold  at  that  time  had  a  surprisingly  high  volatility 
This  was  contrary  to  expectations,  because  for  a  num- 
ber of  years  past  "summer  quality"  gasoline  has  been 


much  less  volatile  than 
stocks  were  largely  drawn 
.upon  during  the  summer  and 
the  country  entered  the 
winter  period  with  little 
jnore  gasoline  in  storage 
than  is  normal. 

The  present  survey  shows 
that  the  quality  of  the  gaso- 
line being  sold  during  the 
present  winter  is,  on  the 
whole,  similar  to  that  sold 
^  year  ago.  This  indicates 
that  the  condition  of  high 
volatility  reported  last  sum- 
mer was  only  temporary 
and  that  there  has  been  no 
aradical  change  in  the  refin- 
ing or  marketing  methods 
employed. 

Present  tank  wagon 
prices  are  practically  the 
same  as  last  summer.  The 
following  table  gives  some 
•comparative  tank  wagon 
prices  (in  cents  per  gal.) 
in  the  cities  indicated: 


'winter    quality."     Gasoline 
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DROP 
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20 


30 


Chart    showing    how  the   average   distillation   curve    o1 

gasoline    sold    throughout    the    country    compares    with 

Government  specifications  for  this  fuel 


„    ^  ^  „  in 

Washington,  D.  C,  also  showing  an  improvement,  initial 
boiling  point  being  lowered  20  deg.  F. 

In  this    survey    119    samples    of    gasoline    were    col- 
lected  from   nine  cities,   the   samples  being  taken  as   in 

previous  surveys.  The 
analyses  were  made  in  ac- 
cordance with  the  methods 
given  in  Technical  Paper 
214  of  the  Bureau  of  Mines, 
entitled  "Motor  Gasoline," 
by  E.  W.  Dean.  The  actual 
specific  gravity  at  60  deg. 
F.,  corresponding  Baume 
gravity,  initial  boiling  point 
or  "first  drop,"  20,  50  and 
90  per  cent  points,  end 
point  and  average  boiling 
point,  and  the  percentage 
recovered  in  the  receiver 
were  determined  for  each 
sample  and  tabulated.  The 
average  figures  for  each 
city,  as  obtained  from  this 
tabulation,  are  collected  for 
purposes  of  comparison  in 
the  table  below,  which  also 
includes  the  average  for  the 
nine  cities,  and  an  average 
for  the  eight  cities  included 
in  the  January,  1921,  survey. 
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'St.  Louis,  Mo 
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Average     


July 
1921 

24.0 
22.0 
22.0 
18.0 
17.5 
17.4 
22.0 
25.0 
23.0 
21.2 


Jan. 
1922 

25.0 

22.0 

23.0 
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21.0 

25.5 

21.0 

21.9 


Average  Results  of  Motor  Gasoline  Survey,  January,  1922 
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Recovered 

New    YovVi    City.  .  .    0.742 

58.6 

109 

205 

268 

368 

421 

268 

96.1 

Washington,    D.    C.    0.751 

56.6 

98 

195 

259 

380 

428 

264 

95.8 

Pittsburgh,    Pa.     .  .    0.733 

61.3 

93 

176 

256 

390 

430 

260 

94.0 

Chicago,   III 0.751 

56.6 

104 

208 

272 

386 

442 

270 

96.4 

New  Orleans,  La...    0.744 

58.3 

114 

212 

274 

371 

428 

273 

97.3 

St.  Louis,  Mo 0.743 

58.5 

96 

205 

279 

386 

435 

274 

95.5 

Denver,  Col 0.746 

57.8 

104 

201 

266 

378 

432 

268 

97.0 

Salt  Lake  City,  Utah   0.744 

53.2 

99 

197 

261 

362 

412 

261 

96.6 

San   Francisco,   Cal.   0.762 

53.6 

112 

208 

261 

359 

421 

264 

97.2 

Average  for  9  cities  0.745 

58.0 

102 

200 

267 

377 

430 

268 

96.0 

Average  for  8  cities 

included   in  Janu- 

ary,   1921,   survey  0.74  5 

5cS.O 

102 

199 

266 

377 

430 

267 

95.9 

The  bureau's  first  gasoline  survey  wa-  made  in  1915, 
a  second  in  1917  and  a  third  in  April,  1919.  Two  limited 
surveys  were  made  in  1920.  All  of  these  showed  a  con- 
tinuous decrease  in  the  volatility  of  gasoline,  probably 
due  to  an  increase  in  demand.  By  January,  1921,  how- 
ever, the  volatility  had  increased  to  some  extent  and 
since  that  time  there  has  been  little  change  in  the  gaso- 
line iTjarketed. 

Although  the  general  average  for  the  entire  country 


Tables  were  also  prepared  comparing  the  averages  of 
each  city  with  those  of  January,  1921,  and  with  July, 
1921. 

A  distillation  curve  of  the  average  figures  for  January, 
1922,  was  prepared  as  well  as  the  curve  for  Federal 
Specification  gasoline.  Distillation  curves  for  the  aver- 
age figures  of  January  and  July,  1921,  would  be  practi- 
cally identical  with  that  of  January,  1922,  which  is  given 
above. 
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Authorities  Show  Need  for  More 
Efficient  Use  of  Petroleum 

One  presents  in  perspective  the  economic  facts  relating  to  petroleum  and 
interprets  these  facts  in  their  relation  to  the  oil  and  alHed  industries.  The 
other  authority  deals  with  the  utilization  of  liquid  fuels  and  his  book 
serves  to  give  the  engineer  a  clearer  picture  of  the  combustion  process. 


By  Herbert  Chase 


4  ( 


w 


'HETHER  the  output  of  petroleum  in  the- 
United  States  has  actually  or  almost  reached 
its  maximum  rate  is  immaterial.  Likewise, 
the  .exact  size  of  the  unmined  reserve  is  of  secondary 
importance.  The  point  to  be  emphasized  is  the  coming 
necessity  for  increasing  the  overall  efficiency  of  petro- 
leum— a  problem  that  concerns  not  only  the  producers 
and  refiners  of  oil  but  the  manufacturer  of  appliances 
that  consume  its  products  as  well.  From  now  on  the 
tendency  will  be  to  use  relatively  less  of  the  material 
itself,  but  to  put  greater  effort  into  increasing  the  ser- 
vice value  extracted  from  it."  Such  is  the  statement 
contained  in  the  preface  to  a  book  entitled  "The  Eco- 
nomics of  Petroleum,"  by  Joseph  E.  Pogue  (John  Wiley 
&  Son),  one  of  the  two  best  books  dealing  with  various 
aspects  of  the  liquid  fuel  situation  which  have  come 
to  our  notice  within  the  past  year.  Standing  alone,  such 
a  statement  would  call  for  relatively  little  notice, 
but  when  made  as  a  result  of  perhaps  the  most  thorough 
and  comprehensive  study  of  the  economics  of  petroleum 
ever  made,  it  is  worthy  of  careful  consideration.  This, 
indeed,  may  be  said  of  the  book  as  a  whole.  The  data 
used  are  of  the  most  authoritative  character  and  are 
presented  with  unusual  care  and  in  excellent  graphical 
form.  Present  trends  are  projected  into  the  immediate 
future  in  cases  in  which  the  author  considers  this  feasi- 
ble from  the  data  in  hand. 

Fuel  Consumption 

When  the  people  of  one  representative  State,  Ohio, 
spend  from  $80,000,000  to  $100,000,000  annually  on  fuel 
for  automotive  vehicles,  the  Experiment  Station  of  their 
State  University  need  offer  no  apology  for  compiling  a 
bulletin  in  which  the  economical  use  of  this  fuel  is  dis- 
cussed at  some  length.  Just  this  has  been  done  by 
Prof.  C.  A.  Norman  on  behalf  of  the  Experiment  Station 
of  Ohio  State  University,  and  the  200-page  book,  entitled 
"The  Economical  Utilization  of  Liquid  Fuel,"  which  has 
resulted  (it  is  known  as  Bulletin  No.  19  of  the  Engi- 
neering Experiment  Station),  is  a  credit  both  to  the 
university  and  the  author.  Professor  Norman,  in  con- 
-cluding  his  book,  expresses  the  hope  that  adherence  to 
the  existing  type  of  throttling  carbureting  engines  will 
not  prevent  courageous  and  broad-gage  engineering  de- 
velopment in  the  prime-mover  field.  He  sees  great  pros- 
pects for  the  injection  type  of  engine  for  automotive 
use,  but  does  not  reach  his  conclusions  without  making 
a  thorough  analysis  of  the  advantages  and  disadvantages 
of  the  conventional  and  various  other  types. 

The  opening  chapter  of  Doctor  Pogue's  book  outlines 
the   economic   organization   of  the  petroleum   industry, 


and  the  second  deals  with  the  resource  situation.  Maps 
and  charts  showing  the  distribution  of  the  important 
oil  pools  of  this  country  and  the  world  and  their  rela- 
tive importance  are  given.  Successive  chapters  deal 
with  the  trend  of  oil-field  development  and  oil  produc- 
tion, the  transportation  of  crude,  refinerj'  practice,  ca- 
pacity and  outlook.  Chapters  IX  and  X,  which  deal 
with  gasoline  and  kerosene,  should  be  of  special  interest 
to  the  automotive  industry,  since  its  products  are  by 
far  the  largest  users  of  gasoline  and  also  consume  large 
quantities  of  kerosene.  The  characteristics  and  source 
of  straight-run,  natural-gas  gasoline  and  cracked  gaso- 
line are  briefly  discussed,  and  interesting  charts,  which 
show  how  the  endpoint  has  increased  and  to  what  extent 
the  total  supply  has  been  affected  by  this  increase  and 
by  other  factors,  such  as  cracking  and  the  use  of  casing- 
head,  are  given.  Other  charts  and  the  accompanying 
text  cover  the  various  factors  affecting  demand  and 
show  how  the  demand  is  divided  between  various  classes 
of  automotive  equipment. 

Status  of  Kerosene 

The  present  status  of  kerosene  and  the  various  factors 
of  supply  and  demand  are  discussed  in  similar  fashion. 
It  is  pointed  out  that  the  future  requirements  for  motor 
fuel  loom  so  large  that  it  is  questionable  whether  it 
will  not  ultimately  cease  to  be  marketed  in  any  large 
quantity.  The  chapter  on  fuel  oil  is  of  less  direct  inter- 
est to  the  automotive  industry,  but  shows  that  the  future 
demand  for  this  fuel  will  probably  come  largely  from 
automotive  sources,  as  a  result  of  the  probable  conver- 
sion of  fuel  oil  into  automotive  fuel,  on  the  one  hand, 
and  from  shipping  on  the  other. 

"Lubricating  Oils"  is  the  title  of  Chapter  XII.  which 
deals  with  a  subject  of  prime  importance  to  the  automo- 
tive industry.  Various  classes  of  lubricating  oils  are 
discussed  and  the  demand  and  supply  analyzed.  It  is 
shown  that  the  demand  for  automotive  lubricants  ac- 
counts for  about  a  quarter  of  the  nation's  output,  and 
that  this  demand  has  placed  a  high  premium  upon  the 
heavy-bodied  cylinder  stocks  which  have  consequently 
risen  rapidly  in  price  and  are  more  and  more  difficult 
to  secure  in  adequate  quantities.  This  situation  has 
been  further  aggravated  by  the  tendency  toward  fuel 
dilution  of  lubricants  which  has  accompanied  the  use 
of  fuels  with  higher  endpoint. 

Succeeding  chapters  deal  with  petroleum  by-products, 
natural  gas  and  gasoline  derived  from  it,  marketing, 
export  and  price  of  petroleum  products,  relation  between 
price  and  production  of  crude,  the  bearing  of  automotive 
transportation  upon  the  oil  industry,  and  the  economic 
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significance  of  cracking.  Chapters  XXI  and  XXII,  deal- 
ing with  composite  motor  fuels  and  the  motor-fuel  prob- 
lem, contain  but  little  that  is  new  to  readers  of  Automo- 
tive Industries,  but  include  concise  statements  on  these 
subjects  which  can  be  read  with  profit  even  by  those  who 
know  the  fuel  situation  in  its  broader  aspects,  and  should 
prove  illuminating  to  both  automotive  engineers  and 
executives  whose  close  consideration  of  immediate  prob- 
lems in  their  own  routine  work  often  find  them  without 
a  broader  knowledge  of  the  fuel  situation,  which  is, 
after  all,  of  paramount  importance. 

The  concluding  chapters  of  Pogue's  book  deal  with 
the  city-gas  problem,  international  aspects  of  petroleum, 
Mexico  as  a  source  of  petroleum,  the  relation  of  the  coal 
industry  to  the  oil  industry,  oil  shale,  full  utilization  of 
petroleum  and  the  function  of  statistics  in  the  petroleum 
industry — subjects  which  have  a  more  important  bear- 
ing upon  the  automotive  industry  than  a  mere  reading 
of  the  chapter  titles  can  possibly  indicate.  Treatment 
of  these  subjects  rounds  out  the  author's  consideration 
of  the  economics  of  petroleum  in  most  satisfactory 
fashion,  and  leave  one  with  a  feeling  that  time  spent  in 
reading  this  book  is  well  spent,  as  it  is  for  all  who  appre- 
ciate or  desire  a  thorough  understanding  of  the  impor- 
tant part  which  petroleum  plays  in  our  modern  civiliza- 
tion. 

The  Economical  Utilization  of  Liquid  Fuel 

A  grasp  of  the  general  economic  situation  in  respect 
to  petroleum  is  a  valuable  asset,  but  it  is  quite  as,  or 
perhaps  more,  important  for  engineers  to  understand 
how  fuel  energy  can  be  used  to  best  advantage  in  the 
development  of  power,  and  it  is  with  this  in  mind,  among 
other  objects,  that  Professor  Norman  has  written  the 
bulletin  referred  to  above.  This  bulletin  is  divided  into 
three  parts,  the  first  dealing  w^ith  the  oil  fuel  situation, 
the  second  with  fuel  utilization  in  combustion  engines, 
and  the  third  with  a  scientific  discussion  of  combustion 
engine  processes.  Articles  1  and  2  of  Part  I  treat  briefly 
of  the  resources  and  consumption  of  petroleum  and  the 
forms  of  oil  and  their  uses,  and  Article  3  with  petroleum 
substitutes.  Much  of  this  information  is  similar  to  that 
under  corresponding  heads  in  Pogue's  book,  but  is  neces- 
sarily much  more  condensed,  and  in  some  instances  not 
quite  so  nearly  up  to  date  as  that  presented  by  Pogue, 
though  considerable  material  useful  to  the  engineer  and 
not  given  by  Pogue  is  included.  Particulars  regarding 
certain  physical  and  chemical  characteristics  of  various 
grades  of  gasoline,  benzol  and  alcohol,  including  the 
distillation  curves  of  these  fuels  in  their  commercial 
form,  are  given. 

The  author  quite  properly  draws  attention  to  the 
poor  average  efficiency  of  automob'.le  engines,  especially 
under  prevailing  part  load  conditions,  and  sees  much 
promise  in  the  development  of  the  injection  type  of  en- 
gine, which  is  more  efficient,  especially  under  light  loads, 
than  the  conventional  type. 

In  Part  II  the  nature  of  fuel,  of  combustion  and  of 
the  heat  value  of  fuel  is  explained,  and  the  heat  values 
and  air  requirements  for  a  number  of  fuels  are  given. 
The  function  of  expansion  in  converting  combustion  heat 
into  power  is  then  considered,  and  the  necessity  for  early 
completion  of  the  combustion  and  of  maximum  possible 
expansion  for  good  fuel  utilization  is  stressed.  It  is 
emphasized  that  compression  is  of  importance  to  fuel 
economy  only  by  enabling  expansion,  and  it  is  pointed 
out  that  the  fuel  economy  of  Diesel  engines  is  better  at 
reduced  load  than  at  full  load  because  the  expansion  at 
reduced  load  is  greater  than  at  full  load.  The  variation 
in  mixture  requirements  of  present-day  carbureting  en- 
gines for  best  economy  is  discussad. 


The  evil  effects  of  the  burnt  residue  on  the  fuel  econ- 
omy of  throttling  carbureting  engines  at  reduced  load 
is  pointed  out  and  various  means  proposed  for  overcom- 
ing these  effects  are  referred  to.  The  progress  of  com- 
bustion is  considered;  likewise  the  nature  of  knock  and 
the  methods  of  overcoming  knock.  The  difficulties  result- 
ing from  poor  evaporation  and  distribution  of  the  fuel 
are  taken  up  and  various  methods  of  fuel  conversion 
and  charge  heating  are  scrutinized.  The  influence  of 
friction  losses  on  economy  at  reduced  loads  forms  the 
subject  of  one  article;  the  influence  of  vehicle  speed 
and  gear  ratio,  that  of  another. 

Comparison  of  Prime  Movers 

Steam  engines  and  injection  engines  can  run  on  fuels 
heavier  than  those  which  a  carbureting  engine  can 
utilize.  Both  these  classes  of  engines  show  better  main- 
tenance of  economy  at  reduced  load  than  does  the  pres- 
ent-day carbureting  engine.  The  possibilities  of  these 
two  types  of  prime  movers  for  automotive  purposes  are 
discussed  and  the  strong  points  of  each  are  pointed  out. 

While  Part  II  contains  considerable  material  that  will 
not  be  new  to  those  who  are  familiar  with  elementary 
thermodynamics  and  other  related  information  upon 
which  engine  design  is  based  and,  while  much  material 
already  published  in  papers  read  before  the  Society  of 
Automotive  Engineers  and  elsewhere  is  quoted,  the  chap- 
ter is  well  worth  study  and  can  be  read  with  profit  even 
by  those  well  acquainted  with  these  subjects.  It  con- 
tains, furthermore,  some  tabular  and  other  data  useful 
for  reference  purposes. 

Part  III,  as  its  title  indicates,  is  largely  a  scientific 
and  somewhat  theoretical  though  none  the  less  useful 
consideration  of  the  combustion  engine  process.  The 
treatment  of  the  subject  is  primarily  of  interest  to  stu- 
dents of  thermodynamics,  but  is  so  presented  as  to  be 
readily  used  by  most  engineers  who  are  apt  to  have  the 
inclination  to  apply  it,  as  they  may  well  do  in  their 
analysis  of  problems  to  which  it  refers.  The  author 
has  made  an  effort  to  present  the  material  as  clearly 
as  possible  and  in  very  usable  fashion.  The  data  on 
dissociation  and  on  specified  heat  of  combustion  gases 
at  various  temperatures  is  of  great  value,  as  is  also 
the  entropy  chart  which  the  author  and  his  associates 
have  worked  out  with  no  little  labor  and,  the  author 
believes,  for  the  first  time  in  American  units.  It  is  of 
great  value  in  the  study  and  understanding  of  combus- 
tion phenomena,  and  is  a  credit  to  those  concerned  in 
its  preparation.  By  its  use  it  is  possible  to  closely  pre- 
dict the  probable  efficiency  of  virious  types  of  internal 
combustion  engines,  including  gas  turbines. 


Germany  to  Resume  Aircraft 
Manufacture 

No  aircraft  has  been  manufactured  in  Germany  since 
the  acceptance  of  the  Treaty  of  Versailles.  Production 
of  aircraft  in  that  country  was  prohibited  for  a  certain 
period  by  the  peace  treaty,  and  this  period  w^as  later  ex- 
tended as  a  penalty  for  the  destruction  by  the  Germans  of 
a  number  of  Zeppelins  which,  according  to  the  peace  terms, 
were  to  be  delivered  to  the  Allies.  This  prohibition  period 
expires  on  May  5  next,  at  which  time  the  Allied  Air  Con- 
trol Commission,  under  the  direction  of  the  British  Air 
General  Masterman,  will  discontinue  its  activities. 

While  the  aircraft  industry  in  Germany  has  been  dor- 
mant for  the  past  four  years,  it  was  kept  alive  by  the 
Government,  which  recognized  in  it  a  great  national  asset. 
Now  that  the  Germans  can  resume  the  manufacture  of 
commercial  airplanes  without  restrictions,  it  is  expected 
that  the  business  will  develop  rapidly. 
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Economics  of  Highway  Transport 

This  outline  shows  the  scope  of  the  highway  transport  field  and  the  study 
necessary  for  development.  Economic  phases  of  highway  transportation 
are  discussed  and  illustrated  by  means  of  a  Topical  Outline  Chart. 


A  TOPICAL  outline  of  data  to  be  developed  concerning 
the  economics  of  highway  transport  has  recently 
been  issued  by  the  Highway  and  Highway  Transport 
Education  Committee,  This  outline,  while  tentative  in 
nature,  indicates  clearly  the  scope  of  the  highway  trans- 
port field  and  the  studies  necessary  in  its  ultimate  devel- 
opment. While  issued  primarily  for  the  aid  of  teachers 
and  students,  this  outline  is  of  definite  interest  to  manu- 
facturers, since  the  automotive  industry  is  basically  in- 
terested in  the  development  of  the  educational  work 
involved. 

This  preliminary  topical  outline  of  the  economics  of 
highway  transport  was  prepared  by  Lewis  W.  Mclntyre, 
assistant  professor  of  civil  engineering,  University  of 
Pittsburgh.  It  is  designed  to  stimulate  interest  in  the 
economic  phases  of  highway  transportation  and  to  aid 
the  experiments  being  carried  on  by  experts  in  various 
parts  of  the  country,  to  whom  officers  and  taxpayers 
alike  may  turn  for  the  fundamental  data  without  which 
developments  of  this  character  cannot  be  intelligently 
planned. 

The  report  presenting  the  outline  states  that  "the  out- 
line makes  no  pretense  of  being  either  complete  or  ade- 


quate." It  has  been  limited  in  various  ways.  The 
newness  of  the  subject  and  the  consequent  lack  of 
authoritative  research  make  definite  conclusions  and 
principles  impossible. 

Some  of  the  topics  are  capable  of  considerable  expan- 
sion; their  use  will  be  determined  by  the  local  situation. 
Others  may  be  used  almost  as  outlined.  It  is  confidently 
expected  that  use  of  the  outline  will  develop  innumer- 
able suggestions  for  its  revision.  Such  suggestions  and 
constructive  criticisms  will,  we  are  informed,  be  greatly 
appreciated. 

The  outline  is  as  follows: 

I — The  Field  of  Highway  Transport 

(1)  Historical  Development. — Steps  in  the  development;  re- 
lation of  transportation  to  civilization;  problems  awaiting  solu- 
tion; magnitude  of  the  problems;  the  highway  program;  the 
field  for  trained  men;  salaries  available;  probable  future  de- 
velopment. 

(2)  Interrelationship  of  Highway,  Railway  and  Waterway 
Transportation. — Correlation  of  all  forms  of  service;  the  elec- 
tric railway  and  highway  transport;  the  steam  railway  and 
highway  transport;  the  waterway  and  highway  transport. 

(3)  Traffic    Engineering    and    City    Planning. — Relation    of 
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transportation  problems  to  city  planning;  historical  develop- 
ment of  city  transportation;  street  traffic  problems;  street  rail- 
way problems;  traffic  regulation.* 

II — The  Highway  and  the  Motor  Vehicle 

(4)  Highway  Transportation  Surveys. — The  traffic  census, 
its  purpose,  use  and  limitations;  economic  survey  of  transpor- 
tation; needs  of  local  industries;  use  of  vehicle  registration 
data;  intangibles;  capacity;  peak  loads,  etc. 

(5)  Economics  of  Location. — General  considerations;  minor 
details  of  alignment,  distance,  curvature,  rise  and  fall  and  their 
effect  on  the  cost  of  transportation ;  ruling  gradient  and  curva- 
ture; typical  calculations  of  effect  of  these  items  on  operating 
expenses;  justifiable  expenditure  for  their  reduction;  virtual 
profile. 

(6)  Economics  of  the  Selection  of  Type  of  Surface. — Adapta- 
tion of  motor  vehicle  and  highway  to  one  another;  limiting  fac- 
tors; economical  traffic  unit;  typical  calculation  of  economical 
traffic  unit;  other  factors  affecting  type  of  construction;  eco- 
nomical life. 

(7)  Effect  of  the  Vehicle  on  the  Road. — Type  of  vehicle; 
horse-drawn,  high-speed,  rubber-tired  motor  truck  stresses  in- 
duced; types  of  failure;  effect  of  weight;  effect  of  speed;  im- 
pact; experimental  investigations;  types  of  roads,  rigid  and 
non-rigid;  traffic  intensity;  unsprung  weight;  pneumatic  tires. 

(8)  The  Effect  of  the  Road  on  the  Vehicle. — Stresses  in 
motor  vehicle;  stresses  due  to  load;  twisting  strains  caused  by 
road  irregularities,  shocks  caused  by  rough  roads;  driving 
shocks  and  loads;  braking  shocks  and  loads. 

Ill— The  Legal  Phase 

(9)  The  Motor  Vehicle  as  a  Common  Carrier. — The  Trend  of 
existing  legislation;  operation  on  regular  routes;  hauling  for 
selected  patrons;  passenger  service;  freight  service;  effect  of 
regulation;  result  of  non-regulation;  arguments  pro  and  con; 
constitution  of  the  regulating  body, 

(10)  Analysis  of  Road  Legislation. — Development  of  the  the- 
ory of  road  laws;  analysis  of  existing  laws;  effect  on  transpor- 
tation; possible  changes. 

(11)  Taxation   and    Licensing   Laws. — Methods    of  taxation, 


gasoline  tax,  tonnage  tax,  tax  according  to  use,  etc.;  weak- 
nesses of  present  systems;  outlook  for  the  future. 

IV — The  Principles  of  Successful  Operation 

(12)  Selecting  the  Vehicle. — General  requirements;  types 
available;  factors  affecting  selection;  body  design;  trailers; 
demountable  bodies;  special  bodies;  tires. 

(13)  Dispatching  and  Routing.  —  Fundamental  principles; 
scheduling;  co-ordination  of  loads  and  vehicles;  zone  system; 
analyzing  routes  by  time  studies;  minimizing  delays  at  ferries, 
terminals,  etc.;  selecting  of  routes;  loading  and  unloading  de- 
vices. 

(14)  Cost  Keeping. — Importance;  desirability  of  uniform 
system;  results  desired;  data  necessary;  National  Standard 
Cost  System;  Commercial  Vehicle  System;  other  systems. 

(15)  Maintenance. — Serious  effect  of  improper  maintenance; 
lubrication,  inspection;  effect  of  over-loading;  effect  of  over- 
speeding;  typical  systems  of  maintenance;  garage  problems. 

(16)  European  Transport  Methods.  —  European  transport 
problems  and  their  solution;  application  to  American  condi- 
tions. 

(1'^)   Safety. — Grade  crossings;  guard  rails;  footpaths,  etc. 

(18)  The  Human  Element,  Forms  and  Record  Systems,  Etc. 
— Importance  of  esprit  de  corps  and  how  to  maintain  it;  typical 
bonus  systems;  mechanical  checking  device*;  bills  of  lading,  etc. 

V — Selling  Transportation 

(19)  The  Cost  of  Transportation. — Factors  entering  into 
complete  cost  of  transportation;  crating;  terminal  charges,  etc.; 
effect  of  road  conditions  on  cost  of  highway  transport. 

(20)  Economic  Surveys. — Purpose;  surveys  of  business  op- 
erations; public  haulage  surveys;  community  transportation 
surveys. 

(21)  Industrial  Uses  of  the  Motor  Vehicle. — Farming;  lum- 
bering; mining;  factory;  construction. 

(22)  Transportation  Uses  of  the  Motor  Vehicle. — As  feeder 
to  railways  and  waterways;  flanged  wheel  equipment;  inter- 
city trucking  companies;  rural  motor  express;  motor  buses; 
local  uses. 

(23)  Exhibits. — Highway,  rubber  and  automotive  exhibits. 


A  Comparative  Report  on  Rubber  Tire  Exports 


SOME  thirty  sizes  of  metric  tires,  twenty  of  inch-size 
fabrics  and  tv^^enty-two  of  inch-size  cord  tires  are  in- 
cluded on  the  export  list.  This  M^as  shown  in  a  recent 
statement  made  by  the  Rubber  Division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  listing  the  exports  during 
two  representative  months  of  last  year.  The  figures  were 
compiled    from    reports    to    the    Rubber    Association    of 


America,  Inc.,  representing  more  than  sixty  individual 
firms.  The  two-month  record  shows  the  variation  in  per- 
centage. Its  chief  interest  is  in  the  sizes  and  in  the 
comparison  of  clincher  and  straight-side.  Three-fourths 
or  more  of  the  fabric  tires,  inch  size,  are  shown  to  be  of 
clincher  construction,  while  more  than  four-fifths  of  the 
cord  tires  were  straight-side.     The  figures  follow : 
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Labor  Courts  Do  Not  Solve  Problem 

Ten  States  are  planning  to  pass  bills  modeled  after  the  Kansas  Industrial 
Court  law.  Despite  immediate  advantages  such  courts  do  not  go  to  the 
heart  of  the  problem.     Labor  and  rewards  should  not  be  standardized. 

By  Harry  Tipper 


THERE  are  pending  in  ten  states  bills  modeled  along 
the  lines  of  the  Kansas  law  for  the  establishment 
of  industrial  courts  with  the  expectation  of  elimi- 
nating strikes.  The  effect  of  the  Kansas  law  has  been 
considered  satisfactory  by  many  people  interested  in  the 
subject,  and  there  is  a  definite  agitation  for  further  laws 
of  this  type.  The  American  Federation  of  Labor  is  very 
active  in  combating  these  laws  and  a  large  part  of  the 
time  in  the  hearing  before  Committee  of  the  New  York 
Legislature  was  devoted  to  the  speeches  of  Gompers  and 
others  from  the  Federation  ranks  against  the  introduc- 
tion of  such  a  bill.  The  industrial  court,  as  it  has  been 
established,  has  not  eliminated  the  strike,  although  it  has 
undoubtedly  prevented  a  good  many  strikes  from  maturing 
and  has  lessened  the  losses  incident  to  many  of  the  local 
strikes  which  occur  frequently  from  trivial  causes  and 
without  any  sound  reason. 

This  method  of  dealing  with  industrial  disputes  does 
not  prevent  the  dispute  at  all,  or  do  anything  to  take 
away  the  original  reasons  for  disputation.  It  simply  at- 
tempts to  limit  the  dispute  and  to  impose  a  settlement 
before  the  production  is  stopped  by  the  impossibility  of 
agreement.  It  has  many  advantages,  but  it  is  not  a  cure- 
all  for  industrial  troubles  as  so  many  sponsors  seem  to 
feel.  It  must  take  into  consideration  only  general  condi- 
tions involved  in  the  strike  and  these  conditions  invari- 
ably resolve  themselves  into  wages  or  hours  of  labor,  etc. 
One  of  the  important  difficulties  in  modern  business  is 
the  standard  of  wage  and  the  tendency  to  classify  all 
workers  of  a  group  by  the  same  standard  compensation. 
Laws  of  this  kind  tend  to  legalize  this  classification  and 
to  further  standardize  compensation.    This  is  not  desirable. 

The  whole  weight  of  modern  study  of  the  labor 
problem  should  be  put  upon  the  development  of  the 
industrial  unit  as  an  organization  and,  therefore, 
the  elimination  of  separate  classifications  of  work- 
ers and  management.  Otherwise  the  differences 
that  are  continually  disturbing  the  industrial  fabric 
will  continue,  in  spite  of  industrial  courts,  national 
conferences  or  other  means  of  adjustment. 

The  factory  is  not  an  organization  as  it  stands  at 
present,  and  it  cannot  be  an  organization  until  the  spirit 
and  machinery  of  organization  is  such  as  to  provide  a  com- 
mon viewpoint  and  object  through  the  entire  working  f C'rce. 
None  of  the  legal  methods  so  far  proposed  are  of  any  value 
in  this  particular,  and  no  systems  could  be  suggested  of  a 
general  character  which  would  be  of  any  value. 

While  the  introduction  of  these  bills  before  the  legis- 
latures of  ten  states  is  indicative  of  the  activities  of  many 
people  who  are  looking  for  a  short  cut  to  the  millenium  of 
industrial  peace,  the  progress  of  experiments  in  individual 
industrial  organizations  is  a  very  much  more  important 
indication  of  the  real  tendency  of  affairs.  Since  the  earlier 
profit  sharing  and  employee  representation  experiments 
were  developed,  there  have  been  established  in  the  United 


States  over  1300  such  systems  in  individual  factories  or 
other  establishments.  From  the  progress  of  these  experi- 
ments and  from  their  influence  upon  surrounding  condi- 
tions, we  shall  be  able  to  study  the  possibilities  in  increas- 
ing human  efficiency  and  organization  unity  much  more 
closely.  The  wide  diversity  in  the  character  of  these  ex- 
periments, the  common  object  of  organization  building 
which  inspires  them,  and  the  common  desire  for  increased 
efficiency  which  maintains  them,  offers  a  hope  of  progress 
not  exhibited  in  any  of  the  general  systems  and  legal  sug- 
gestions so  far  put  forward. 

On  the  surface,  the  problem  of  securing  labor  effi- 
ciency and  a  reasonable  degree  of  stability  and  con- 
tentment is  not  so  acute  as  it  was  in  the  after-war 
period  to  the  middle  of  1920.  Statistics  show,  how- 
ever, that  almost  as  many  strikes  have  occurred  of 
late  as  occurred  in  the  previous  period,  and  the  gen- 
eral record  of  the  movement  of  labor  does  not  suggest 
that  the  problem  is  different  from  what  it  has  been. 

The  introduction  of  these  bills  before  various  State 
Legislatures  indicates  a  revival  of  the  tendency  to  intro- 
duce legal  restrictions  upon  the  industrial  settlement  of 
these  matters,  a  tendency  which  we  have  referred  to  many 
times  in  Automotive  Industries.  The  hearings  which 
have  occurred  indicate  a  lack  of  interest  on  the  part  of 
business  in  the  progress  of  political  action  upon  labor 
matters.  There  are  a  number  of  individuals  and  groups 
actively  engaged  in  promujgating  the  idea  of  industrial 
courts  for  adjustment  of  disputes,  and  of  other  legal  ma- 
chinery for  the  settlement  of  industrial  disturbances.  It 
will  be  necessary  for  business  men  to  analyze  these  sug- 
gested methods  and  determine,  with  a  full  knowledge  of 
the  situation,  if  they  are  likely  to  prove  of  value.  Other- 
wise, the  corporations  in  various  states  may  find  them- 
selves limited  in  their  organization  development,  and  in 
their  discussions  and  conferences  with  bodies  representing 
labor,  by  the  legal  machinery  provided  by  the  state.  Be- 
cause of  the  fact  that  these  methods  are  being  proposed 
in  so  many  states,  an  analysis  of  the  original  Kansas  law 
would  be  interesting  and  important  to  manufacturers. 
We  shall  undertake  this  in  an  article  in  the  near  future. 

Despite  the  advantages  from  an  immediate  stand- 
point, the  establishment  of  industrial  courts  does 
not  present  a  solution  of  the  matter  and  in  some 
particulars  is  to  be  questioned. 

One  point  should  be  understood  very  thoroughly  in  con- 
nection with  all  general  means  suggested  for  legislative 
action  regarding  industrial  disputes.  All  industrial 
courts,  national  adjustment  conferences,  or  other  legal 
bodies,  will  tend  to  encourage  the  formation  of  labor  and 
employee  associations,  unions  or  other  bodies,  because  the 
necessities  of  the  work  of  adjustment  will  require  the 
affected  parties  to  associate  themselves  more  closely,  in 
order  to  use  their  combined  strength  in  disputes. 
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Systems 

INCREASING  competition  and  the  difficulties  in 
finding  a  market  for  a  large  automotive  produc- 
tion are  lending  impetus  to  the  study  of  markets.  To 
do  this  many  different  systems  of  definite  values  will 
be  instituted  and  others  which  will  prove  invaluable 
after  a  tryout,  but  in  any  event  the  action  decided 
upon  must  be  carried  through  to  a  conclusion. 

Information  on  marketing  subjects  is  only  valuable 
in  so  far  as  it  is  accurate.  The  system  employed  to 
obtain  market  information  is  only  valuable  in  so  far 
as  it  is  rigidly  adhered  to  by  those  persons  who  are 
responsible  for  carrying  it  on.  Following  the  action 
through  entails  a  careful  and  constant  checking  up 
on  the  system,  and  this  should  be  done  by  authorized 
representatives  who  realize  the  necessity  for  accuracy. 

Much  can  be  done  to  make  employees  realize  the 
importance  of  perpetually  keeping  up  a  system  by 
giving  them  an  insight  as  to  its  object  and  instill 
respect  for  it  by  a  businesslike  checking  up. 

A  system  which  is  allowed  to  "run  to  seed"  does 
nothing  but  breed  contempt  for  itself  and  expense 


for  the  company.  If  such  laxity  is  continued  it  be- 
comes increasingly  difficult  to  gain  co-operation  for 
any  system  whether  its  value  is  apparent  or  not. 

Fundamental  Research 

THERE  are  so  many  industrial  problems  requir- 
ing fundamental  research  that  the  automotive 
manufacturer  can  scarcely  be  blamed  if  he  fails  to 
find  time  in  the  course  of  a  busy  life  to  follow  in  de- 
tail the  various  developments.  In  another  sense, 
however,  there  is  no  business  more  important  to  the 
permanent  progress  of  industry  than  the  proper  con- 
ducting of  just  this  fundamental  research  and  the 
proper  interpretation  of  its  results. 

Fuel  research,  for  example,  is  vital  to  automotive 
development.  Although  some  of  the  work  going  on 
may  seem  a  bit  super-scientific  to  the  average  ex- 
ecutive, he  can  well  devote  time  and  effort  to  foster- 
ing and  encouraging  such  efforts  by  responsible 
agencies,  for  upon  the  successful  solution  of  the  prob- 
lems involved  depends  in  a  great  measure  the  future 
of  the  automotive  industry. 

Standardization  work,  although  involving  chiefly 
engineering  problems,  has  a  definite  bearing  upon 
commercial  development.  The  elimination  of  waste 
in  manufacturing  and  selling  is  being  investigated 
and  constitutes  another  problem  for  fundamental  re- 
search of  vital  character. 

Labor  and  unemployment  research  is  about  to  be 
carried  on  under  Herbert  Hoover's  supervision  in  a 
manner  never  before  attempted  in  this  country.  The 
research  is  now  being  outlined  and  when  completed 
will  be  of  extreme  value  to  industry,  provided  indus- 
trial managers  furnish  the  essential  co-operation  in 
gathering  the  necessary  data.  This  survey  will  first 
take  account  of  what  is  shown  by  the  present  in- 
adequate statistics  concerning  unemployment.  Data 
will  then  be  compiled  showing  types  of  unemployed, 
unemploym_ent  problems  that  require  further  data, 
under-employment,  an  index  of  employment,  relation 
of  unemployment  to  business  cycles,  and  present  so- 
cial cost  of  cyclical  employment.  On  the  basis  of  this 
data  conclusions  will  be  drawn,  the  various  proposed 
remedies  will  be  analyzed  in  the  light  of  the  facts  de- 
veloped, and  plans  for  future  improvement  will  be 
laid  out. 

While  all  these  researches  are  slightly  removed 
from  the  very  immediate  daily  problems  of  the  ex- 
ecutive, they  are  concerned  with  vital  questions  press- 
ing for  solution  in  the  very  near  future.  The  data 
which  they  are  designed  to  develop  are  essential  to 
the  efficient  and  progressive  functioning  of  the  auto- 
motive industry. 


Advertising  Appeal 

*  tnnHE  appeal  to  snobbishness  in  automobile  ad- 
1  vertising  is  a  dead  letter.  Prospective  buyers 
want  to  know  what  transportation  service  they  get 
for  their  money."  Such  was  the  statement  made 
recently  by  an  advertising  man  handling  high-class 
accounts.  It  is  a  fact  that  many  manufacturers  of 
cars  in  the  upper  price  group  use  the  appeal  of  exclu- 
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siveness  as  their  strongest  selling  talk.  This  brings 
forward  the  question  whether  the  advertising  man's 
statement  was  wrong  or  whether  he  was  just  one 
jump  ahead  of  the  crowd.    It  remains  to  be  seen. 

It  is  evident  that  prospective  buyers  of  cars  in  the 
lower  price  group  are  weighing  values  as  never 
before.  The  question  arises  whether  the  same  search- 
ing tests  for  value  are  being  applied  by  the  pros- 
pective purchasers  of  high-priced  cars. 

Luxury  and  refinement  of  appearance  have  always 
been  more  or  less  stressed  in  high-priced  car  adver- 
tisements, while  the  idea  of  sustained  fine  perform- 
ance has  been  used  in  a  minor  key.  Is  this  the  best 
way  to  sell  the  cars?  Is  it  not  possible  that  many 
people  would  buy  high-priced  cars  if  they  realized 
that  they  were  buying  more  than  luxury  of  appoint- 
ment and  appearance?  Are  there  not  many  people 
that  appreciate  high  quality  to  whom  exclusiveness 
carries  little  weight? 

The  increasing  refinement  in  the  medium-priced 
car  makes  it  imperative  to  give  a  close  examination 
to  the  selling  argument  of  refinement.  A  careful 
analysis  of  the  reasons  for  the  sale  of  each  high-priced 
car  would  undoubtedly  furnish  much  information  of 
value  in  determining  just  what  advertising  appeal 
will  bring  in  the  greatest  return. 


The  company  which  knows  most  about  its  market 
is  in  the  best  position  to  allot  territory  and  to  take 
on  dealers  to  the  mutual  profit  of  all  concerned. 
Knowledge  and  facts  are  coming  to  play  a  larger 
part  each  year  all  along  the  line  of  automotive  mar- 
keting. 


What  Do  Dealers  Want? 

THE  last  year  and  a  half  has  seen  a  survival  of 
the  fittest  among  dealers.  Dealer  turnover  has 
been  high  in  many  car  organizations.  Competition 
for  good  dealers  is  on  the  increase.  The  need  for 
efficient  and  sound  dealers  has  become  a  necessity. 
These  facts  make  it  interesting  to  analyze  what  fac- 
tors in  a  manufacturing  organization  are  likely  to 
be  attractive  to  the  best  type  of  dealer. 

Dealers  are  just  human  beings,  so  it  may  be  laid 
down  as  a  general  rule  that  the  best  type  of  dealer 
will  react  favorably  to  the  same  sort  of  appeal  as  will 
the  best  type  of  man  in  general.  Considering  this 
in  conjunction  with  the  necessity  for  more  efficient 
marketing,  it  would  appear  that  practical  co-opera- 
tion in  the  solution  of  marketing  problems  will  be 
one  potent  appeal.  The  appeal  made  by  one  car 
manufacturer,  for  instance,  in  seeking  new  dealers 
illustrates  well  the  sort  of  constructive,  sane  help 
that  is  likely  not  only  to  help  build  a  good  dealer  or- 
ganization, but  also  to  go  far  toward  reducing  mar- 
keting costs.  This  manufacturer  in  attempting  to 
sell  his  franchise  to  dealers,  advertises  in  part  as  fol- 
lows: 

"How  profitable  is  a  Blank  franchise?  What  can  I 
make?  How  many  prospects  in  my  territoiy?  Are 
sales  increasing?  These  and  many  other  questions 
will  be  gladly  answered  by  our  Opportunities  Depart- 
ment. This  department  devotes  itself  to  surveys  of 
territories  now  having  Blank  representation  and 
those  where  openings  exist. 

"It  does  not  generalize,  but  gives  facts.  It  can 
show,  in  actual  figures,  what  results  have  been  ob- 
tained in  different  territories.  But  it  will  be  glad 
to  study  your  own  community  very  thoroughly  and 
show  you  what  can  be  expected." 


The  $348  Car 

FOR  years  Ford  has  stood  supreme  in  the  low- 
priced  passenger  car  field,  and  through  the  estab- 
lishment of  a  wonderful  production  plant  and  organi- 
zation, an  unusual  marketing  system,  so  far  as  the 
sale  of  cars  is  concerned,  and  a  liberal  service  policy, 
has  come  to  occupy  a  position  which  has  been  thought 
unassailable  by  many  who  are  presumed  to  know  the 
trade.  Emphasis  has,  however,  always  been  placed 
upon  the  production  of  a  completely  standardized 
product,  the  design  of  which  has  remained  practically 
unchanged  for  a  decade,  while  many  competitors  have 
incorporated  refinements  which  the  public  has  learned 
the  advantage  of  having.  This  has  proved  a  highly 
profitable  commercial  policy  for  Ford,  who  has  been 
able  to  sell  all  the  cars  he  could  build  during  most  of 
this  period,  but  has  in  a  way  played  into  the  hands 
of  his  nearest  competitors  in  the  price  scale,  who  have 
had  good  arguments  to  advance  in  respect  to  features 
not  incorporated  in  the  Ford  chassis  and  body.  A 
large  proportion  of  the  car  users  in  this  countrj-  have 
appreciated  and  been  willing  to  pay  for  refinements, 
many  of  which  were  prohibited  under  the  policy  which 
Ford  has  followed. 

Now  comes  Durant,  with  wide  experience  in  the  in- 
dustry, and,  with  the  aid  of  parts  makers  whose  com- 
bined facilities  are  perhaps  as  great  as  Ford's  and 
rather  more  flexible,  announces  a  plan  for  the  produc- 
tion at  Ford's  present  prices,  of  a  car  which  incorpor- 
ates many  of  the  refinements  and  other  features 
which  have  come  to  be  associated  with  cars  in  the 
next  higher  price  scale  than  the  present  Ford. 

This,  of  course,  has  created  intense  interest  upon 
the  part  of  the  whole  passenger-car  industry  and  re- 
sulted in  much  speculation  as  to  what  move  Ford  will 
make  when  and  if  the  new  competitive  factor  is  de- 
veloped to  the  extent  anticipated.  It  also  furnishes 
food  for  thought  as  to  the  probable  effect  upon  the 
market  for  cars  in  the  next  higher  price  class  than 
that  directly  involved. 

The  parts  makers  have  long  been  a  large  factor  in 
the  automotive  industry,  and  may  be  on  the  road  to 
becoming  a  still  larger  element.  On  the  other  hand. 
Ford  has  apparently  found  it  more  desirable  to  make 
than  to  buy  most  of  the  component?  in  his  cars,  and 
now  follows  this  practice  to  a  large  extent.  Whether 
experience  will  ultimately  prove  that  a  similar  course 
is  expedient  in  the  case  of  the  new  product  shortly 
to  be  placed  in  production  remains  to  be  seen.  The 
results  of  the  new  venture  will  in  any  case  be  watched 
with  great  interest,  and  will,  it  seems  certain,  serve 
to  heighten  competition  in  the  low-priced  car  field. 
However,  Ford  has  a  long  start  and  a  reputation  for 
rendering  real  sei-\'ice  to  the  users  of  his  product — a 
policy  which  those  who  seek  to  compete  with  him  can- 
not afford  to  overlook,  and  may  well  emulate. 
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1,000  Daily  Output 
Planned  for  "Star" 


Predicted     Production     Facilities 
Alone  Will  Limit  Sales — Or- 
ders for  June  Delivery 

NEW  YORK,  March  13— The  new 
Star  which  was  unveiled  at  Washing- 
ton last  week  and  which  will  be  shown 
at  Boston  this  week  in  the  show  rooms 
of  the  Collins  Motor  Car  Co.  already 
has  created  a  considerable  sensation  in 
the  automotive  industry.  Keen  ob- 
servers have  no  hesitation  in  saying 
that  its  sale  will  be  circumscribed  only 
by  production  facilities. 

It  is  the  ultimate  purpose  of  Durant 
Motors  Inc.  to  turn  out  1000  a  day  and 
the  Star  will  provide  the  first  real 
competition  Henry  Ford  ever  has  had. 

Standard     Parts   Used 

The  question  of  service  has  not  been 
neglected.  The  car  will  be  built  en- 
tirely of  standard  parts  which  will  be 
available  within  a  few  hours  in  any 
section  of  the  country.  These  parts 
will  be  carried  in  stock  in  the  chains 
of  parts  service  stations  and  sub-sta- 
tions which  are  being  established  by 
the  leading  unit  parts  makers  either 
individually  or  in  groups.  This  serv- 
ice, with  that  which  will  be  supplied 
by  the  dealers,  will  be  entirely  ade- 
quate, it  is  felt. 

Parts  makers,  their  plants  and  person- 
nel have  played  an  important  part  in 
the  development  of  the  Star.  It  is 
understood  that  it  was  the  original  idea 
that  they  should  have  some  share  in  the 
making  or  distribution  of  the  line,  but 
it  now  is  stated  that  they  are  to  have 
no  financial  interest  in  the  enterprise  ex- 
cept as  an  outlet  for  their  products. 

It  can  be  said,  however,  that  the  manu- 
facturers of  all  the  units  which  will  be 
used  are  co-operating  to  the  fullest  pos- 
sible extent.  The  first  step  in  this  di- 
rection was  in  setting  prices  which 
would  permit  the  assembling  of  such  a 
car  at  such  a  price.  The  second  step 
was  in  arranging  for  uninterrupted  and 
adequate  production  facilities.  It  "ow 
is  believed  there  will  be  a  steady  flow  of 
materials  to  the  factory. 

Financing  Production 

Fundamentally,  although  not  actually, 
the  parts  makers  may  be  said  to  be 
financing  the  enterprise.  In  other  words, 
no  large  expenditure  of  capital  by  Dur- 
ant Motors  apparently  will  be  necessary. 
For  example,  suppose  enough  parts  to 
turn  out  1000  complete  cars  are  shipped 
this  week  by  the  various  purveyorr,. 
Within  another  week  these  supplies  will 
be  at  the  factory.  They  will  be  assem- 
bled into  complete  vehicles  and  shipped 
with  bills  of  lading  attached  within  an- 
other week.  The  bills  of  lading  will  be 
deposited  in  the  bank,  and  Durant  Mo- 
tors will  be  able  to  discount  its  bills. 


129,500  CARS  AND  TRUCKS  MADE  IN  FEBRUARY: 
IS  44  PER  CENT  INCREASE  OVER  JANUARY 

NEW  YORK,  March  14 — Production  of  passenger  cars  and  trucks  by  all  makers  for 
February  is  estimated  at  approximately  129,500.  This  was  an  increase  of  approxi- 
mately 39,000  or  about  44  per  cent  over  January.  The  monthly  production  figures 
since  June,  when  they  first  became  available,  follow:  July  176,336,  August  180,781, 
September  158,314,  October  147,544,  November  116,349,  December  78,995,  January  90,486 
and   February  129,500. 

February  shipments  of  passenger  cars  and  trucks,  including  driveaways  converted 
Into  carload  equivalents,  were  215  per  cent  of  February  1921.  Factory  shipping  figures 
for  the  first  two  months  of  1920,  1921   and  1922  follow: 

,, — — Carloads ,,  ,. Driveaways ^         , Boat .^ 

1920  1921  1922  1920  1921         1922  1920       1921      1922 

January     20,057         6,485         15,241         29,283         3,185         7,397  93         154 

February     25,505         9,986         19,600         43,719         7,507         9,950         99         169 


This  condition  prevails,  however,  with 
any  company  turning  out  a  car  in  which 
only  specialized  parts  are  used.  The 
parts  makers  really  finance  all  these 
manufacturers.  It  means  that  these  car 
builders  are  not  required  to  expend  large 
sums  in  building  and  equipping  factories. 
No  overhead  expense  of  this  character  is 
necessary.  With  parts  bought  in  huge 
quantities  at  the  prices  Durant  is  getting, 
the  ultimate  cost  probably  will  be  less 
than  it  would  be  if  he  made  all  of  them 
himself. 

In  connection  with  this  car,  which  will 
compete  only  with  Ford  and  which  is 
expected  to  sell  in  very  large  quantities, 
the  parts  makers  can  well  afford  to  make 
a  low  initial  price  because  of  the  parts 
replacement  business  which  will  come  to 
them  eventually  through  service  stations. 

Parts  makers  insist  that  their  relations 
with  Durant  in  this  respect  will  be  no 
different  than  with  the  builders  of  other 
specialized  vehicles.  They  deny  emphat- 
ically that  they  have  entered  into  any 
formal  combination.  Those  in  the  group 
which  have  arranged  for  the  establish- 
ment of  a  chain  of  service  stations  point 
out  that  these  stations  also  will  be  avail- 
able to  persons  using  any  vehicle  in  which 
these  parts  are  used.  They  insist  that 
they  regard  Durant  only  as  another  cus- 
tomer. 

{Continued  on  page  639) 


Bethlehem  Stockholders 

to  Investigate  Failure 

ALLENTOWN,  PA.,  March  13— An 
organized  effort  to  save  something  from 
the  wreck  of  the  Bethlehem  Motors  Corp. 
was  decided  upon  at  a  meeting  here  of 
New  York  and  AHentown  stockholders. 
Although  the  session  was  secret,  it  was 
announced  that  Alexander  A.  Bibighaus 
had  been  elected  charman  and  given 
power  of  attorney  to  prosecute  if  it  was 
found  anyone  was  criminally  responsible 
ror  the  $2,000,000  failure. 

The  company  was  founded  by  Martin 
E.  Kern,  who  later  purchased  the  German 
interests  in  the  Bosch  Magneto  Corp.  and 
who  now  is  in  Europe.  Clinton  E.  Woods, 
a  former  New  York  photographer,  who 
was  appointed  receiver,  said  in  his  latest 
report  that  the  liabilities  were  about  $2,- 
400,000  and  that  there  was  small  pros- 
pect of  a  dividend  exceeding  20  per  cent. 


Executives  Consider 
Site  for  Frontenac 


Detroit     Makes     Overtures  —  No 
President  Selected,  But  Di- 
rectorate Is  Increased 

INDIANAPOLIS,  March  10— Allan  A. 
Ryan,  chairman  of  the  board  of  direc- 
tors of  the  Frontenac  Motor  Car  Co.,  and 
W.  N.  Thompson,  also  a  director  of  the 
new  company,  as  well  as  the  president 
of  the  Stutz  Motor  Car  Co.  of  America, 
spent  yesterday  in  viewing  and  inspect- 
ing proposed  plants  for  the  manufacture 
of  the  Frontenac. 

Two  extensive  industrial  plants  are 
said  to  be  under  consideration  for  the 
home  of  the  car,  but  it  is  said  that  no 
definite  selection  has  been  made.  Thomp- 
son's interests  in  the  new  company  are 
expected  to  be  the  determining  factor 
in  locating  the  company  here,  despite 
overtures  from  Detroit. 

To  Continue  Temporary  Offices 

During  the  formative  period  tiie  tem- 
porary quarters  in  this  city  will  be  con- 
tinued. This  is  a  plant  with  which  Louis 
Chevrolet,  designer  of  the  car  and  vice- 
president  of  the  company,  has  been  iden- 
tified. No  president  has  yet  been  se- 
lected, but  additional  directors  have  been 
announced.  One  of  these  is  Kenneth 
Howard.  New  York  capitalist,  who  is 
listed  as  secretary-treasurer.  William 
Rand,  Jr.,  also  of  New  York,  has  been 
named  to  the  directorate.  It  is  said  that 
several  men  of  prominence  in  local  au- 
tomotive cu-cles  will  likewise  be  identified 
with  the  organization. 

What  is  said  to  be  the  first  experi- 
mental car  went  through  trials  on  the 
Speedway  yesterday,  Louis  Chevrolet 
driving. 

It  is  reported  that  all  the  major  units 
that  will  go  into  production,  which  is 
hoped  to  be  on  a  large  basis,  will  be 
built  here.  It  is  emphatically  stated  that 
the  job  will  not  be  an  assembled  one.  Al- 
though no  figures  as  to  the  list  price  of 
the  car  are  being  quoted  at  this  time, 
spokesmen  for  the  company  say  that  the 
organization  will  give  the  city  a  passen- 
ger car  built  in  a  popular  price  class  that 
will   necessitate  quantity   production. 
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Sharp  Upward  Turn 
Is  Noted  ill  Sales 


Dealers  Are  Encouraged  and  Fac- 
tories Feel  Effects  of  Their 
Optimism 

By  JAMES  D ALTON 

NEW  YORK,  March  14.— Produc- 
tion of  passenger  cars  and  trucks  for 
February  showed  a  material  increase 
over  January.  The  gain  probably  was 
as  large  as  that  of  January  over  De- 
cember, which  was  about  40  per  cent, 
exclusive  of  Ford.  Output  was  very 
much  larger  than  in  February,  1921. 

Highly  optimistic  reports  in  regard 
to  the  volume  of  orders  received  con- 
tinue to  come  from  Detroit.  They  are 
accompanied  by  announcements  of  in- 
creased production.  Several  compan- 
ies, including  Dodge  with  600  a  day. 
Maxwell  with  200  a  day,  Studebaker 
400,  Cadillac  100,  and  Hupmobile  are 
approaching  maximum  production. 
Ford  is  speeding  up  his  output  both  at 
the  Ford  and  Lincoln  plants.-  Chevrolet 
has  fixed  a  schedule  which  calls  for  an 
output  of  50,000  by  July.  The  Ricken- 
backer  is  going  into  quantity  produc- 
tion and  the  output  of  Durant  fours  is 
being  speeded  up  as  rapidly  as  possible. 
Other  companies  which  are  increasing 
their  schedules  are  Reo,  Paige,  Dort, 
Columbia,  Liberty  and  Wills. 

Employment  Improves 

Employment  in  Detroit  has  shown  a 
steady  increase  week  by  week  since  the 
close  of  the  inventory  period  after  Jan. 
1.  Employment  in  automotive  plants 
is  slowly  but  steadily  increasing  in  all 
parts  of  the  country. 

There  has  been  a  sharp  upward  turn 
in  sales  at  retail,  both  cars  and  trucks, 
in  all  sections.  As  a  consequence  deal- 
ers have  been  greatly  encouraged  and 
their  optimism  has  been  passed  along 
to  the  factories.  March  always  marks 
the  real  opening  of  the  spring  selling 
season,  however,  and  April  was  one  of 
the  best  months  last  year. 

-Predictions  made  in  some  quarters 
that  the  four  months  ending  June  1 
may  establish  a  record  for  production 
undoubtedly  are  exaggerated  although 
the  volume  of  business  will  be  large. 
The  industry  is  establishing  itself  on 
a  solid  foundation  for  a  long  period  of 
moderate  prosperity.  Notwithstanding 
a  belated  reduction  here  and  there,  it 
is  evident  prices  have  been  fairly  well 
stabilized.  They  are  not  likely  to  move 
sharply  in  either  direction  for  several 
months. 

While  it  has  been  expected  that  cul- 
tivation of  the  agricultural  districts 
for  sales  in  the  fall  would  be  profitable, 
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this  market  for  automotive  products  is 
producing  business  on  a  moderate 
scale  months  earlier  than  had  been  an- 
ticipated. Demand  is  becoming  ap- 
parent for  cars  in  the  lower  price 
classes  and  for  light  delivery  trucks. 

Business  of  parts  makers  naturally 
is  reflecting  the  better  tone  apparent 
in  the  vehicle  building  held  and  the 
scope  of  operations  is  being  steadily 
expanded.  The  same  is  true  in  tire 
plants  where  production  costs  have 
been  lowered  by  greatly  increased  labor 
efficiency. 

Financial  Position  Stronger 

In  spite  of  very  heavy  losses  taken 
on  inventories,  the  financial  position 
of  the  industry  at  this  time  is  stronger 
than  was  believed  possible  a  few 
months  ago.  No  important  companies 
are  in  serious  difficulties. 

Every  effort  has  been  made  to  reduce 
liabilities  and  an  enormous  sum  has 
been  paid  in  the  aggregate  on  bank 
loans  and  merchandise  accounts.  While 
the  loss  of  $38,000,000  by  General  Mo- 
tors on  the  year's  operations  seems 
exceedingly  heavy,  that  corporation  is 
in  reality  in  a  much  stronger  position 
today  than  it  was  a  year  ago  and  a 
very  satisfactory  profit  for  this  year 
is  assured. 
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Sehuette  Transfers 
German  Air  Patents 


Kentucky  Wagon  Plans 

for  Merger  Are  Maturing 

LOUISVILLE,  KY.,  March  13— De- 
tails in  the  transfer  of  the  Kentucky 
Wagon  Manufacturing  Co.'s  properties 
of  the  Associated  Motor  Industries,  In- 
corporated, are  expected  to  be  completed 
and  operations  begun  at  the  Louisville 
plant  under  the  new  an-angement  within 
thirty  days,  James  R.  Duffin,  attoraey  for 
the  company,  said  last  night. 

Twelve  or  fourteen  large  automobile 
companies  will  be  in  the  new  corporation. 
Those  united  in  the  merger  which  have 
not  yet  made  their  conveyances  are  pre- 
paring to  do  so,  according  to  Duffin. 

The  stock  division  in  the  new  corpora- 
tion will  be  $40,000,000  shares  of  pre- 
ferred and  $40,000,000  shares  of  common. 

The  Wagon  company's  executive  com- 
mittee in  charge  of  reorganization  plans 
yesterday  sent  out  notices  to  creditors  to 
obtain  formal  consent  to  go  into  the  con- 
solidation, and  their  approval  of  the  ar- 
rangement. 


INSURANCE  FIRMS   DISSOLVED 

NEW  YORK,  March  13— A  Supreme 
Court  order  has  been  signed  directing  the 
State  Superintendent  of  Insurance  to 
take  possession  of  the  Motor  Car  Mu- 
tual Fire  Insurance  Co.  and  the  Motor 
Car  Mutual  Casualty  Co.  It  is  alleged 
that  the  companies  are  insolvent  and  that 
the  management  has  been  guilty  of  mis- 
conducting the  business.  The  court  order 
dissolves  both  companies. 


Acquired  by  New  American  Cor- 
poration— Plans  ©eveloped 
for  Commercial  Lines 


WASHINGTON,  March  l.'j— Announce- 
ment is  made  by  Dr.  Johann  Sehuette, 
president  of  the  Schuette-Lanz  Airship 
Co.  of  Germany,  that  he  has  signed  con- 
tracts giving  the  General  Air  Service  Co. 
the  manufacturers'  rights  and  patent 
interests  of  the  Sehuette  Lanz  airships 
for  the  entire  world.  This  contract  is 
expected  to  result  in  the  virtual  trans- 
fer from  Germany  to  the  United  States 
of  the  large  rigid  airship  building  in- 
dustry. 

The  General  Air  Service,  which  recent- 
ly was  incorporated  for  $50,000,000  under 
the  laws  of  Maryland,  plans  to  start  ser- 
vice with  two  large  passenger  and  ex- 
press carrying  airships  between  New 
York  and  Chicago.  The  service  ulti- 
mately will  be  extended  to  the  Pacific 
coast  and  possibly  to  South  America  and 
Europe. 

Two  new  Schuette-Lanz  airships  are 
to  be  designed  for  the  General  Air  Ser- 
vice Co.  Tubing  and  some  other  mate- 
rials will  be  fabricated  in  Germany,  but 
the  ships  will  be  assembled  in  this  coun- 
try where  other  materials  will  be  made. 
Promoters  of  the  company  assert  that 
these  dirigibles  will  use  helium  instead 
of  hydrogen  gas  and  oil  instead  of  gaso- 
line to  drive  the  engines.  In  discussing 
helium,  Dr.  Sehuette  said: 

Sehuette  Discusses  Helium 

It  will  be  unnecessarj-  to  change  the  con- 
struction of  rigid  airships  to  permit  the  use 
of  helium.  Helium  has  921^  ptr  cent  of  the 
buoyancy  of  hydrogen.  The  guarajitee  of 
absolute  safety  from  explosion  and  con- 
flagration leaves  out  of  consideration  the 
small  loss   in  lifting'  capacity. 

It  is  perfectly  feasible  to  valve  helium, 
when  necessary,  by  compre.ssing  it  into  re- 
tainers, and  letting  it  escape  back  Into  the 
bags  as  the  operating  requirements  dictate. 
In    that  manner  the  helium  will  not  be  lost. 

It  is  one  of  nature's  great  favors  that  the 
United  States  seems  to  be  the  one  country 
supplied  with  helium  in  sufflcient  quantities 
to  make  its  extraction  economical.  This  is 
as  it  should  be,  because  the  extent  of  the 
United  States  within  its  own  continental 
limits  is  so  en^.-mous  that  rigid  airships  are 
a  prime  factor  In  Its  air  navigation.  Tliey 
are  essentially  long-distance  craft,  and  not 
economical  for  routes  less  than  5'M)  to  TOO 
miles  in  length. 

STABILIZING  CONFERENCE 

WASHINGTON,  March  14.— Exhaus- 
tive  inquiry  into  methods  of  stabilizing 
industry  is  to  be  made  by  representatives 
of  trade  associations  who  will  meet  in 
Washington  next  Tuesday  with  members 
of  the  United  States  Chamber  of  Com- 
merce, the  Department  of  Commerce,  and 
the  Committee  of  the  President's  Confer- 
ence on  Unemployment.  The  purpose  of 
the  investigation  is  to  find  a  solution  as 
far  as  possible  of  business  depressions 
and  practical  means  to  prevent  them. 
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Stiidebaker  Reports 
1921  Largest  Year 


.\et  Sales  Aggregated  $96,690,644 

with  Profits  Available  of 

$10,409,601 


NEW  YORK,  March  11— The  profits 
earned  by  the  Studebaker  Corp.  in  1921 
were  the  largest  in  the  history  of  the 
company,  according  to  the  annual  report 
submitted  to  the  stockholders.  Sales 
showed  an  increase  despite  the  depres- 
sion of  the  year. 

Net  sales  for  1921  totaled  $96,690,644, 
as  compared  with  $90,652,362  in  the  year 
previous.  Net  profits  available  for  the 
common  and  preferred  stock  aggregated 
$10,409,601.  The  balance  available  for 
the  common  shares  was  $9,723,091,  or 
the  equivalent  of  $16.20  a  share  on  the 
$60,000,000  common  stock  outstanding. 
In  1920  the  corporation  earned  $15.20  a 
share  on  the  common  stock. 

Record  Year  for  Sales 

The  company  established  a  record  in 
its  history  in  the  number  of  sales  made, 
the  total  reaching  66,643  cars,  which  was 
a  gain  of  29.5  per  cent  over  1920,  when 
51,474  sales  were  made. 

After  the  payment  of  all  dividends,  $5,- 
523,691  was  added  to  profit  and  loss  sur- 
plus, increasing  that  item  to  $18,279,744. 
The  surplus  at  the  close  of  1920  was  $13,- 
467,048,  Total  current  assets  were  $38,- 
974,732,  and  net  current  liabilities  $10,- 
248,395. 

The  detailed  income  account  for  1921 
and  1920  is  as  follows: 

1921  1920 

Net  sales $96,690,644     $90,652,362 

Cost  of  mfg.,  etc 84,158,347       78,521,555 

Net    earnings $12,532,297     $12,130,807 

Interest    received 138,149  120,014 

Net    profit $12,670,445     $12,250,821 

Excess     profits     taxes         2,260,755         2,428,767 

Bal.   for  dividends $10,409,691       $9,822,054 

Preferred    divs.    7%..  686,000  710,150 

Bal.   for   common $9,723,691       $9,111,904 

Common  dividends  7%         4,200,000         3,937,500 

Surplus   $5,523,691        $5,174,404 

Previous    surplus S,882,04S       20,925,583 

Total     surplus $15,345,739  $26,099,i.37 

Transfer      to      special 

surplus    account 405,000  405,000 

Net  losses  1921  antici- 
pated,   etc 719,995  872,940 

Stock    dividends 15,OCO,000 

Total    deductions $1,115,995  '   $16,277,940 

Final     surplus $14,229,744       $9,822,048 

Spec.    surp.  account..         4,050,000         3,645,000 

Total        surplus       and 

special    surplus $18,279,744     $13,467,048 

Looks  for  Better  1922 

A.  R.  Erskine,  president  of  the  com- 
pany, in  his  remarks  to  stockholders 
said:  "The  management  believes  that 
business  this  year  will  show  a  substan- 
tial increase  over  that  of  last  year." 
Production  schedules,  it  was  said,  called 


CLARK  EQUIPMEIST  CO. 
OFFERS  POETS  $1,000 

BUCHANAN,  MICH.,  March  13 
— The  Clark  Equipment  Co.  which 
dedicated  to  the  automotive  indus- 
try last  year  12  paintings  by  emi- 
nent artists,  depicting  "The  Spirit 
of  Transportation,"  now  has  offered 
a  prize  of  $1,000  for  the  best  poem 
or  ode  on  the  same  theme. 

The  company  proposes  to  publish 
full  color  reproductions  of  the  series 
of  paintings,  accompanied  by  a 
suitable  poem  or  ode.  The  board 
of  judges  which  will  award  the  new 
prize  will  be  composed  of  Glenn 
Frank,  editor.  Century  Magazine; 
William  Stanley  Braithwaite,  edi- 
tor, "Anthology  of  Magazine 
Verse";  Merle  Thorpe,  editor  "The 
Nation's  Business";  Frank  W. 
Roche,  publisher,  "Automobile  Top- 
ics"; Samuel  O.  Dunn,  editor,  "Rail- 
way Age";  Harold  L.  Brown,  edi- 
tor, "Bus  Transportation." 

Full  details  of  the  competition 
and  a  registration  blank  may  be 
obtained  by  addressing  the  Clark 
Equipment  Co.,  Buchanan,  Mich. 


for  shipment  of  25,000  cars  for  the  first 
quarter  of  this  year,  compared  with  11,- 
620  in  the  first  quarter  of  1921. 

Erskine  further  said: 

The  inventories  of  the  automobile  division 
at  the  beginning  of  the  year  amounted  to 
$26,853,948,  including  2,932  finished  cars.  At 
the  end  of  the  year  these  inventories  had 
been  reduced  to  $21,872,885,  including  4,507 
finished    cars. 

On  Dec.  31,  1921,  there  were  1,301  preferred 
and  5,959  common  stockholders,  as  compared 
with  1,254,  and  6,591  respectively  on  the  same 
date   of   the   previous   year. 

Last  year  the  average  number  of  em- 
ployees on  the  corporation's  payroll  was 
13,065  as  against  13.583  in  the  previous  year. 


Detroit  Exchange  Hears 
Good  Report  on  Columbia 

DETROIT,  March  9— Columbia  Motors 
Co.  has  orders  on  hand  for  4000  new 
light  six  cars  for  delivery  before  July 
1,  members  of  the  Detroit  Stock  Ex- 
change were  told  yesterday  at  a  special 
meeting  staged  by  advertising  counsel  of 
the  company.  This  action  was  taken 
to  establish  the  position  of  Columbia 
stock  on  the  local  exchange,  whicli  has 
shown  steady  gains  in  the  past  two 
weeks. 

The  brokers  were  told  that  the  new 
manufacturing  plans  of  the  company 
have  been  approved  by  financial  inter- 
est and  that  production  plans  were 
complete.  Distribution  contracts  were 
declared  to  have  been  placed  already  in 
20  important  centers. 

Columbia,  it  is  understood,  will  spe- 
cialize on  the  manufacture  of  the  new 
light  six  model  and  will  discontinue  its 
other  lines  as  rapidly  as  its  manufac- 
turing and  merchandising  policies  war- 
rant. 


White  Takes  Losses; 
Position  Is  Strong 

C7 


Reduction  in  Inventories  Entails 
Charge  of  $2,048,023— Presi- 
dent Sees  Good  Year 


CLEVELAND,  March  11— The  White 
Co.  reports  a  loss  of  $2,346,824  in  its 
operations  during  1921,  but  nothwith- 
standing  this  it  entered  the  new  year 
in  a  strong  position  in  respect  to  cash, 
inventories  and  back  debts.  The  purpose 
of  writing  off  losses  on  inventories  en- 
tailed a  charge  of  $2,048,023,  which,  with 
manufacturing  loss  and  interest,  made 
the  full  loss  of  the  year  $4,837,319. 

The  company  paid  $2,000,000  dividends, 
taking  the  money  from  surplus.  The  full 
charge  against  surplus  was  $6,837,319, 
bringing  that  item  in  the  balance  sheet 
down  to  $2,661,663.  Chiefly  through  a 
decline  of  inventories,  working  capital 
was  reduced  in  the  year  from  $20,692,277 
to  $14,431,931.  The  bank  loans  were  cut 
in  two,  as  shown  in  the  following  table 
of  income  and  balance  sheet  items,  the 
loans    being    carried    as    notes    payable: 

1921  1920 

Sales    $30,320,948     $51,998,122 

Loss    2,346,824       *3,486,704 

ASSETS 

Inventories     $13,351,452  $22,989,073 

Cash     1,346,441  1,472,329 

Accounts   receivable..          2,838,393  4,859.038 

Notes  receivable 2,571,731  2,026,976 

LIABILITIES 

Notes  payable $3,600,000  $7,200,000 

Reserved  for  cont....          1,000,000  2,000,000 

Surplus   2,661.663  8,472,312 


*Proflt  from  operations. 
The  usual  quarterly  dividend  of  $1  a 
share  was  declared  yesterday,  payable 
March  31  to  stockholders  of  record  March 
21.  Walter  C.  White,  president,  said 
after  the  directors'  meeting  that  the  busi- 
ness outlook  was  favorable,  orders  hav- 
ing shown  a  marked  increased  since  Oc- 
tober. 


FEDERAL    SALES    $3,268,468 

DETROIT,  March  11— Federal  Motor 
Truck  Co.  for  the  year  ended  Dec.  31, 
1921,  reports  total  sales  of  $3,268,468, 
compared  with  $10,628,742  in  the  pre- 
vious year,  giving  net  profits  of  $176,800 
against  $745,879  in  1920,  the  latter  fig- 
ure being  subject  to  an  estimated  Federa,! 
tax  of  $200,000.  The  comparative  bal- 
ance sheet  shows  cash  in  1921  of  $165,301 
against  $163,293  in  1920;  receivables, 
$256,209  compared  with  $228,811  and  in- 
ventories of  $1,521,050  against  $2,497,- 
398.  The  liabilities  include  accounts  pay- 
able of  $104,440  in  1921  as  against  $352,- 
734  and  dealer  deposits  of  $23,985,  com- 
pared with  $31,844  in  1920. 


NEW  GOODRICH  TIRE 

AKRON.  March  11— The  B.  F.  Good- 
rich Rubber  Co.  has  a  new  model  "55"' 
clincher  tire  made  in  30  x  3  and  30  x  3% 
sizes  only.  The  larger  of  the  two  sizes 
will  retail  at  $10.90. 
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British  Overland 

Sustains  1921  Loss 


Inventories,  However,  Were  Re- 
duced Substantially — Cash  on 
Hand    Greatlv    Increased 


LONDON,  March  4  (By  Mail)  — 
Crossley  Motors,  Ltd.,  of  Goi'ton,  Man- 
chester, builder  of  Crossley  "25"  and 
"10.6"  cars  and,  for  a  short  time,  a 
British  Bugatti  model,  reports  a  trading 
loss  for  the  year  ended  Oct.  31  of  £234,- 
965  gross  and  £224,296  net  against  a 
profit  of  £35,643  in  1920.  The  bulk  of  the 
common  stock  is  held  by  Crossley 
Brothers,  Ltd.,  which  accentuates  that 
company's  loss  on  its  year's  business. 

Willys-Overland-Crossley  Co.,  repre- 
senting the  Anglo-American  fusion  since 

1919,  lost  £96,486  gross  and  £84,275  net 
in  1921  against  a  profit  of  £112,210  in 

1920.  The  stock  price  at  date  of  issue 
was  21s.  6d.  per  share;  it  has  dropped 
to  6s.  6d.,  or  more  than  62  2/3  per  cent. 
Nevertheless  the  prospects  of  this  com- 
pany appear  better  than  those  of  Cross- 
ley  Motors,  Ltd.,  because  while  on  Dec. 
31,  1920,  inventories  stood  on  the  books 
at  £708,697,  they  had  been  reduced  last 
December  to  £348,602,  and  cash  on  hand 
was  increased  from  £295  to  £206,251. 

Crossley  Brothers,  Ltd.,  is  an  old-estab- 
lished maker  of  oil  and  gas  engines.  In 
1920  it  made  a  profit  of  £59,112  plus 
£42,681  brought  in  from  the  previous 
year,  and  carried  forward  £51,161.  The 
latest  year's  report  shows  a  loss  of  £94,- 
916  gross  and  of  £42,855. 

Truck  Firm's  Loss 

LONDON,  March  4  (by  mail)— Kal- 
ley's  Industrial  Motors  report  a  loss  on 
last  year's  trading.  This  is  attributed 
to  the  dumping  of  many  thousands  of 
surplus  GJovernment  trucks,  often  sold 
at  prices  barely  more  than  the  cost  of 
freight  for  new  vehicles.  The  company, 
anticipating  a  revival  in  trade,  has  in- 
creased its  range  of  vehicles  to  various 
carrying  capacities  between  2  and  6  tons. 


Hupp  Motors  Places  New 
Order  for  10,000  Bodies 

RACINE,  WIS.,  March  13— Industrial 
conditions  in  this  city,  which  is  one  of  the 
principal  automotive  production  centers 
in  the  West,  are  reported  to  be  improv- 
ing markedly,  considering  the  stagnation 
of  recent  months.  Racine  produces  pas- 
senger cars,  trucks,  tractors,  engines, 
parts,  farm  operating  equipment  and 
similar  commodities  with  world-wide  rep- 
utations, so  that  this  present  betterment 
of  conditions  is  regarded  as  significant. 

The  K.  &  N.  Body  Corp.,  which  started 
work  Jan.  1  on  an  order  for  10,000  bodies 
for  the  Hupn  Motor  Car  Co.,  has  received 
a  supplementary  order  for  another  10,000 
bodies,  delivery  on  the  20,000  to  extend 
over  1922.  In  addition  the  concern  has 
substantial  orders  from  the  Mitchell 
Motors  Co.,  Racine.     The  H.  &  M.  com- 


MILWAUKEE  DECLINES 
TO  BUY  ARMY  SURPLUS 

MILWAUKEE,  March  13— Op- 
portunities and  offers  to  purchase 
army  motor  truck  equipment  from 
salvage  or  other  sources  have  been 
declined  by  the  city  of  Milwaukee 
in  consideration  of  the  question  of 
providing  twelve  additional  trucks 
of  various  types  for  municipal  de- 
partments. 

A  special  committee  of  the  com- 
mon council  reported  that  the  ex- 
perience of  other  cities  with  army 
trucks  was  not  satisfactory. 
Of  the  173  motor  vehicles  of  all 
kinds  now  in  service  in  Milwaukee 
municipal  departments,  not  a  single 
army  truck  appears. 


pany  is  owned  by  the  Hupp  and  Mitchell 
corporations,  from  which  it  derives  its 
name.  It  is  employing  650  people  and 
part  of  the  plant  is  on  an  overtime 
schedule.  Skilled  workers  are  being  em- 
ployed in  the  metal  finishing  department 
as  rapidly  as  they  present  themselves. 

The  Harvey  Spring  &  Forging  Co.  has 
taken  contracts  for  furnishing  all  springs 
for  the  Nash  Six  and  Four,  the  Mitchell 
and  the  Case  for  the  current  season,  and 
is  gradually  increasing  its  force  of  175. 


International  Truck 

1921  Profits,  $126,931 

NEW  YORK,  March  14— The  Inter- 
national Motor  Truck  Corp.,  for  the  year 
1921,  reports  net  earnings  of  $126,931 
after  all  taxes,  interest  and  inventory 
adjustment.  This  is  equal  to  $1.16  a 
share  on  its  first  preferred  stock,  against 
$2,644,013,  or  $3.98  a  share  on  the  com- 
mon, in  the  previous  year.  The  sales  for 
1921  reached  a  total  of  $24,849,268,  as 
compared  with  $34,071,365  in  the  previ- 
ous year. 

The  balance  sheet  as  of  Dec.  31  last 
shows  profit  and  loss  surplus  of  $9,258,- 
700,  against  $10,323,422  at  the  close  of 
1920.  Accounts  receivable  were  $5,639.- 
901  against  $3,472,348.  Inventory  was 
valued  at  $9,675,583  against  $15,588,848. 

President  A.  J,  Brosseau,  in  his  re- 
marks to  stockholders,  stated:  "Orders 
on  hand  and  prospects  for  business  jus- 
tify the  belief  that  the  sale  of  Mack 
trucks  during  the  coming  year  will  be  at 
a   oTeater  rate  than  in   1921." 


PARISH  &  BINGHAM   CORP. 

BOSTON.  March  1.3— The  Parish  & 
Bingham  Corp.  reports  for  the  year  ended 
Dec.  31,  last,  a  total  operating  deficit 
of  $356,000  against  $262,296  in  1920. 

The  net  sales  in  1921  reached  a  total 
of  $4,201,124  compared  with  $9,128,443 
in  1920.  The  cost  of  sales  was  $4,037,468 
in  1921  and  $9,089,813  in  1920,  leaving 
an  operating  profit  of  $163,656  in  1921 
and  $38,630  in  the  previous  year. 

The  deficit  after  dividends  was  $356,- 
080  in  1921  and  $712,296  in  1920. 


(Jiandier    Profits 

for  Year   Decline 


Inventory  ^'as  Reduced  Material- 
ly, Annual  Report  Shows — 
\mple  Surplus  Helped 

CLEVELAND,  March  11— Chandler 
Motor  Car  Co.  for  the  year  ended  Dec. 
31  last  reports  gross  profits  on  sales 
after  deducting  cost  of  material  and 
manufacturing  expenses,  etc.,  of  $1,890,- 
319  as  compared  with  $9,440,326  in  the 
previous  year,  net  income  of  $41,017, 
equal  to  14  cents  on  the  280,000  common 
stock  of  no  par  value,  against  $4,213,- 
111,  or  $15.04  in  1920^  and  a  deficit  after 
dividends  of  $1,918,983,  as  compared  with 
a  surplus  of  $5,588,111  in  the  previous 
year. 

The  balance  sheet  as  of  Dec.  31  last 
shows  cash  $538,448  against  $949,791  on 
Dec.  31,  1920;  accounts  receivable,  $131,- 
845,  compared  with  $492,474;  inventorv, 
$2,773,742,  contrasted  with  $5,788,504, 
and  total  assets  and  liabilities  of  $13,- 
255,570  against  $16,611,509. 

Many  Economies  Effected 

In  his  remarks  to  the  stockholders, 
President  F.  C.  Chandler  says: 

The  year  1921  was  the  only  year  since 
starting  business  that  found  the  company 
with  an  excessive  inventory  and  a  large  stock 
of  cars  in  hands  of  dealers. 

We  were  fortunate  that  prior  to  this  de- 
pression we  had  built  up  a  surplus  fully 
ample  to  carry  business  through  a  period  of 
this  kind  and  maintain  a  strong  financial 
position.  AVe  effected  many  economies  and 
were  able  to  make  extensive  reductions  in 
overhead  expenses  to  permit  us  even  with 
limited  operations  to  carry  on  business  with 
a   fair  operating  profit. 

All  our  financing  has  been  done  -without  aid 
of  any  large  amount  of  borrowed  money,  and 
recent  improvements  in  business,  especially 
since  Jan.  1,  have  been  such  that  all  current 
obligations  at  Dec.  31,  1921,  have  been  paid. 
that  portion  of  taxes  which  oecame  due  also 
was  paid,  and  bank  loans  reduced  by  $500,000 
to  date  of  this  report. 


Second  Offering  Ordered 
for  Obenberger  Property 

MILWAUKEE.  March  13— A  second 
offering  has  been  ordered  made  on  March 
20  of  the  propwi-ty  of  the  bankrupt  John 
Obenberger  Forge  Co.  at  West  Allis,  Mil- 
waukee County.  But  one  bid  was  made 
at  the  first  public  auction  conducted  by 
J.  F.  Gerdis,  trustee,  this  being  by  Adolph 
H.  Weidner,  attorney,  on  behalf  of  se- 
cured creditors,  in  the  sum  of  $233,000. 
which  the  bankruptcy  court  ruled  as  in- 
adequate to  cover  assets  appraised  at 
$955,242. 

The  Weidner  offer  was  to  pay  $48,000 
in  cash  and  assume  liens  aggregating 
$185,000.  The  explanation  was  that  under 
present  industrial  conditions  the  assets 
have  a  market  value  far  below  the  real 
worth.  The  liabilities  of  the  Obenberger 
companv  are  estimated  at  approximately 
$800,000. 
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Hiiilier  Tire  Prices 
Predicted  at  Akron 


Manufacturers   Say    Upward 
vision  Will  Do  Much  to 
Stabilize  Market 
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Rubber  Co.,  have  been  sued  by  W.  E. 
Young  as  attorney  for  George  D.  Bates 
of  Akron,  trustee  in  bankruptcy,  for  a 
total  of  $46,000,  said  to  represent  the 
unpaid  portions  of  their  subscriptions  for 
Portage  stock  prior  to  the  company  go- 
ing into  receivership.  The  amounts  be- 
ing sued  for  range  from  $400  to  $4,800. 


AKRON,  MARCH  13.— Predictions 
that  tire  prices  will  be  increased  within 
the  next  30  or  60  days  are  being  made 
by  Akron  manufacturers.  They  contend 
that  a  study  of  balance  sheets  of  tire 
companies  vdll  disclose  plainly  why 
higher  prices  are  necessary  and  will 
afford  justification  for  them. 

Manufacturers  contend  that  an  up- 
ward revision  would  do  much  to  stabilize 
the  market  and  disabuse  dealers  gener- 
ally of  the  erroneous  impression  that 
another  reduction  is  in  prospect. 

The  downward  trend  of  tire  prices, 
started  last  May  by  the  B.  F.  Gtoodrich 
Co.  and  quickly  followed  by  practically 
all  large  and  small  competitors,  brought 
reductions  which  made  tire  prices  at  the 
end  of  the  year  1921,  approximately  40 
per  cent  lower  than  at  the  beginning  of 
the  year.  The  new  j)rices  were  also 
lower  than  before  the  war,  and  lower 
than  in  1910,  with  the  1921  tire  produc- 
ing twice  the  mileage  of  the  1914  tire  and 
three  times  the  mileage  of  the  1910  tire, 
thus  giving  the  motorist  more  tire  miles 
per  dollar  than  ever  before. 

Operating  Costs  Lowered 

Scarcely  had  the  last  of  these  price 
reductions  taken  effect,  than  the  price 
of  raw  materials  used  in  tire  manufac- 
ture began  steadily  to  climb.  The  tire 
companies  were  forced  to  make  drastic 
cuts  in  operating  and  overhead  expenses. 
Office  forces  were  pared  to  the  bone. 
Sales  forces  were  greatly  reduced,  terri- 
■  tories  were  expanded  and  salesmen  were 
compelled  to  "double-up."  Finished  goods 
inventories  were  also  reduced  to  the 
lowest  point  for  many  years.  In  many 
factories  the  finished  goods  inventoried 
in  the  latter  part  of  1921  were  smaller 
in  tire  units  than  the  number  of  tires 
these  same  companies  the  year  before 
had  kept  in  transit. 

Manufacturers  claim  the  steady  climb 
upwards  of  raw  material  prices,  coupled 
with  the  absolute  fundamental  necessity 
for  increased  revenue  so  as  to  av»>rt 
deficits  in  1922  and  so  as  to  permit  re- 
sumption of  dividend  payments,  make 
the  contemplated  price  increases  justi- 
fiable. Forces  can  be  reduced  no  further. 
Factory  forces  are  down  to  rock  bottom. 
All  poor  workmanship  has  been  weeded 
out  and  only  the  most  proficient  tire 
builders  have  been  kept.  This  has  in- 
creased efficiency  to  a  large  degree  but 
has  not  been  sufficient  of  a  saving  to  the 
companies  in  wages,  to  offset  the  40  per 
cent  reduction  in  gross  sales  revenues  as 
occasioned  by  price  cuts  last  year. 


Miller  Rubber  1921  Sales 
Gain  But  Profits  Decline 

AKRON,  March  14.— Although  sales 
of  the  Miller  Rubber  Co.  for  1921 
showed  a  5  per  cent  increase  in  volume 
over  sales  of  1920,  the  Company  reports 
a  net  loss  for  1921  of  $91,986  and  a  total 
deficit  on  Dec.  31,  1921,  of  $1,290,604 
according  to  the  annual  statement  and 
balance  sheet  given  to  stockholders  at 
their  annual  meeting  here. 

While  sales  in  volume  exceeded  those 
of  1920,  in  gross  revenue,  due  to  the 
series  of  tire  price  cuts  enforced  last 
year,  1921  tire  sales  were  only 
$18,983,677  as  compared  to  $26,182,391 
in  1920. 

The  company,  according  to  the  annual 
balance  sheet,  reduced  its  inventories 
from  $9,321,803  to  $3,981,922.  After 
writing  dov^m  its  inventories  and  deduct- 
ing an  amount  considered  adequate  to 
cover  doubtful  accounts,  discounts  and 
contingencies,  the  current  assets  of  the 
company  amount  to  $7,983,224  less  cur- 
rent' liabilities  of  $2,060,437  (all  bank 
indebtedness  being  paid) ,  which  gives  the 
company  approximately  $5,922,237  net 
working  capital  or  31  cents  on  each  dol- 
lar of  the  net  volume  of  business  the 
company  did  last  year,  according  to 
President  Jacob  T*feiffer. 


Brighton  Mills  Sued 

for  Seiberling  Stock 

AKRON,  March  13— Suit  to  gain  pos- 
session of  $45,000  worth  of  stock  in  the 
new  Seiberling  Rubber  Co.  has  been  filed 
in  the  Summit  County  common  pleas 
courts  in  Akron  against  the  Brighton 
Mills  Co.,  a  New  Jersey  corporation,  by 
the  By-Products  Realization  Co.  of  Chi- 
cago. 

The  By-Products  company  alleges  that 
the  Brighton  Mills  Co.  was  a  creditor 
of  the  Portage  Rubber  Co.  of  Barber- 
ton  which  has  been  acquired  by  the  Sei- 
berling Rubber  Co.  and  that  the  defend- 
ant company  owed  the  plaintiff  .1^5,000 
for  services  rendered  last  year.  It  also 
sets  forth  the  claim  that  the  Brighton 
Mills  Co.  agreed  to  pay  the  plaintiff  in 
Seiberling  stock,  which  it  received  in  set- 
tlement of  its  claims  against  the  Portage 
Rubber  Co.,  and  that  payment  has  been 
rt^used. 


SUES  PORTAGE  STOCKHOLDERS 

AKRON,  March  14— Thirty-nine  stock- 
holders of  the  bankrupt  Portage  Rubber 
Co.,  now  the  property  of  the  Seiberling 


BRADE  LEAVES  AUSTIN 

LONDON,  March  1  (By  Mail)— Sir 
Reginald  Brade,  former  secretary  of  the 
War  Office,  has  resigned  from  the  board 
of  the  Austin  Motor  Co.,  Northfield, 
Birmingham. 


March  16,  1022 

Gordon  McGregor, 
Ford  Executive,  Dies 

Head  of"  Canadian  Company    — 

Succeeded  Father  as  Walker- 

ville  Wagon  President 

DETROIT,  March  13— The  plants  of 
the  Ford  Motor  Co.  both  in  Detroit  and 
Windsor  will  be  closed  to-morrow  when 
the  funeral  of  Gordon  M.  McGregor, 
president  of  the  Ford  Co.  of  Canada,  will 
be  held.  McGregor  died  Saturday.  He 
was  40  years  old  and  had  served  for 
almost  20  years  as  president  of  the  com- 
pany which  he  organized  in  1903. 

McGregor  succeeded  his  father  as 
president  of  the  Walkerville  Wagon 
Works  in  1903.  The  company  was  in 
financial  straits  and  McGregor  inter- 
ested Henry  Ford  in  forming  a  Canadian 
branch  of  the  Ford  Company  to  take 
over  the  Walkerville  Wagon  plant.  A- 
company  was  capitalized  at  $125,000  with 
rights  to  sell  in  all  parts  of  the  British 
Empire,  except  the  British  Isles.  Foi*d 
for  his  patents  and  sales  rights  received 
51  per  cent  of  the  stock.  This  has  since- 
been  reduced  to  about  20  per  cent. 

The  plant  began  operations  in  1904^ 
In  the  second  year  only  110  cars  were 
manufactured  and  of  these  76  were  ex- 
ported. Then  business  boomed.  In  1911 
the  capitalization  was  increased  to- 
$1,000,000  and  in  1916  to  $10,000,000. 
Employees  now  number  14,000. 

No  time  has  yet  been  set  for  the  direc- 
tors to  act  upon  the  death  of  McGregor. 
Wallace  R.  Campbell,  secretary,  assistant 
treasurer  and  assistant  general  manager,, 
is  looked  upon  as  the  most  likely  suc- 
cessor. 


R.  &  V.  Motors  Opens 

Branch  at  Its  Factory 

EAST  MOLINE,  ILL.,  March  13— In 
line  with  the  success  of  its  retail  branches 
in  Chicago,  Boston,  Baltimore  and  other 
automobile  trade  centers,  the  R.  &  V. 
Motor  Co.  has  opened  a  factory  retail 
sales  and  service  department,  adjoining- 
its  main  factory  building.  B.  N.  Ward 
and  D.  S.  Smith  are  in  charge. 

Reports  from  branches  and  distribut- 
ors, officials  say,  indicate  a  1922  business 
eclipsing  that  of  1921,  when  the  R.  &  V. 
plant  was  one  of  four  manufacturers 
whose  sales  exceeded  1920  and  second 
only  to  one  other  in  higher  percentage  of 
increase. 

The  factory  is  now  working  full  time 
with  practically  a  normal  force,  and  pro- 
duction is  at  a  rate  greater  than  last 
year. 


LOWER  PRICED  WASHINGTON 

EATON,  OHIO,  March  11— The  Wash- 
ington Motor  Co.  has  stopped  production 
on  the  light  six  model  priced  at  $1,635 
and  is  at  present  working  on  a  design 
for  a  lower  priced  car  to  sell  for  about 
$1,275.  The  heavier  model  is  being  con- 
tinued. 


March  10,  1922 
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Milwaukee  Reports 
Better  Conditions 


Car  Manufacturers   Increase  De- 
livery    Specifications     on 
Standing  Parts  Orders 

MILWAUKEE,  March  13— A  slight 
but  ratifying  increase  in  delivery  speci- 
fications on  standing  orders  held  by  Mil- 
waukee automotive  parts  manufacturers 
fiom  the  various  passenger  car  factories 
has  been  a  feature  of  the  past  week's 
business.  Some  new  orders  placed  like- 
wise have  brought  about  a  better  feeling. 

During  January  and  February  parts 
makers  were  just  about  able  to  hold  their 
own  in  the  matter  of  production,  but  it 
appears  that  since  the  national  and  local 
winter  shows  have  portrayed  the  possi- 
bilities of  demand,  and  the  effect  of  the 
local  shows  has  been  to  increase  retail 
sales,  which  has  been  reflected  into  dis- 
tributors' orders,  car  builders  are  pro- 
ceeding on  a  broader  basis. 

There  is  nothing  particularly  striking 
or  sensational  about  the  present  improve- 
ment in  the  local  parts  industry,  save 
that  it  means  a  recovery  from  a  sort  of 
trough  into  which  it  found  itself  during 
the  between-season  period  from  the  holi- 
days until  the  beginning  of  March.  A 
survey  of  the  general  situation  of  Mil- 
waukee industries,  wholesale  and  retail 
business,  indicates  that  lost  ground  is 
steadily  being  regained.  Unemployment 
is  again  being  relieved,  especially  in  the 
general  iron,  steel  and  machinery  trade. 

Local  Trade  Better 

Although  here  and  there  comes  a  fresh 
jolt  in  the  form  of  a  new  price  reduction 
announcement  by  passenger  car  manu- 
facturers, the  demand  here  is  making 
progress  and  dealers  believe  that  a  point 
has  been  reached  where  the  position  of 
prices  may  again  be  called  stable,  or 
nearly  so. 

Those  handling  the  makes  within  a 
range  from  $950  to  $1,500  are  now  do- 
ing a  better  business  than  at  any  time 
since  last  July  or  August,  judging  by 
sales  so  far  in  March.  The  higher  priced 
lines,  who  were  relatively  more  active 
than  others  in  the  last  four  or  five 
months,  are  holding  their  ovra.  Ford 
dealers  report  gains,  with  prospects  more 
inclined  to  close  pending  deals. 

Prospective  buyers  still  have  something 
to  learn  about  the  obvious  pursuit  of 
used  car  values  in  relation  to  new  car 
prices  at  the  reductions  which  have  been 
made,  but  the  lower  level  of  used  car 
allowances  is  gradually  becoming  better 
understood. 


FORD  WILL  PRODUCE 
400  TRACTORS  DAILY. 

DETROIT,  March  13— The  Ford 
Motor  Co.  will  increase  its  tractor 
production  to  400  daily  in  April, 
thereby  doubling  the  present  out- 
put. All  parts  of  the  country  are 
represented  in  the  increat.ed  busi- 
ness, the  distribution  being  through 
the  regular  channels.  Production 
of  cars  and  trucks  is  34,000  ahead 
of  production  last  year  at  this  date. 
January  assembly  at  the  plants  ap- 
proximated 40,000,  against  30,000 
last  January.  February  production 
was  52,649,  compared  with  30,305 
last  year. 


fact  that  the  statistics  for  January  indi- 
cate an  upward  trend  of  exports.  The 
chief  decrease  in  January,  1922,  as  com- 
pared with  January,  1921,  when  the  total 
exports  were  $7,320,277,  was  in  plows 
and  cultivators,  and  mowers  and  reapers. 

Trade  Reviving  in  West, 
Cadillac  President  Wires 

DETROIT,  March  13— H.  H.  Rice, 
president  and  general  manager  of  the 
Cadillac  Motor  Car  Co.,  who  is  on  a  trip 
to  the  far  West,  wired  the  factory  from 
Spokane,  Wash.,  that  even  to  the  "ultra 
conservative"  element  indications  of  a 
business  and  trade  revival  are  clearly 
discernible  in  the  West. 

"The  more  optimistic  are  outspoken  in 
predicting  very  much  improved  business 
for  about  all  the  West,"  Rice  reports, 
after  analyzing  the  situation  as  he  has 
seen  it  in  Nebraska,  Colorado,  Montana, 
Utah,  Oregon  and  Washington.  His 
message  continues: 

Cattle,  hog  and  sheep  feeders  are  making- 
good  showings.  The  copper  mines  have 
opened  after  a  long  shutdown.  Prices  for  all 
live  stock  and  for  wheat  are  much  better. 
Shipments  of  lumber  are  greater  than  for 
months.  Money  is  easier,  and,  best  of  all 
people  begin  to  feel  that  a  distinct  change  for 
the  better  has  really  taken  place. 

The  automobile  business  generally  can  ex- 
pect  a  much   better   condition   than  in   1921 
and    Cadillac    particularly    will    show   a   very 
substantial    increase. 


LMPLEMENT  EXPORTS  GAIN 

WASHINGTON,  March  10— Exports 
of  agricultural  implements  and  tractors 
for  the  first  month  of  1922  show  an  in- 
crease of  $314,208  over  the  month  of 
December,  1921,  according  to  a  special 
report  by  the  Agricultural  Implement 
Division  of  the  Department  of  Commerce, 
There  is  reason  for  encouragement  in  the 


Diirant  Canadian  Program 
Calls  for  12,000  Output 

TORONTO,  March  11— The  first  car 
produced  in  the  plant  of  the  Durant  Mo- 
tors of  Canada,  Ltd.,  Leaside,  was  deliv- 
ered to  E,  A,  Wallberg,  Toronto  repre- 
sentative. The  Leaside  plant  is  now 
equipped  and  ready  for  quantity  produc- 
tion and  all  ears  to  be  absorbed  by  the 
Canadian  market  will  be  manufactured 
there.  The  present  year's  schedule  calls 
for  between  12,000  and  15,000  automo- 
biles. 

Within  the  next  few  days  a  consider- 
able number  of  Durant  cars,  now  in  proc- 
ess of  construction,  will  be  shipped  from 
the  Leaside  plant  and  distributed 
throughout  the  Dominion. 


Oedit  Men  Discuss 
Retail  Time  Sales 

More  Careful  Selection  of  Dealers 

Suggested  to  Bring  About 

Better  Paper 

NEW  YORK,  March  10— The  cost  of 
financing  retail  time  sales  cannot  be  ma- 
terially reduced,  except  through  the  im- 
provement of  the  character  of  paper  sold 
to  the  finance  corporations.  This  opin- 
ion was  expreosed  by  F,  G.  Rawson,  vice- 
president  of  the  Commercial  Credit  Co,  of 
Baltimore,  before  a  meeting  of  the  \uto- 
mobile  Financing  Credit  Men's  As.socia- 
tion,  which  is  allied  with  the  National 
Association   of  Automotive   Bankers, 

Better  paper  will  result  through  the 
education  of  the  dealer  as  to  the  best 
way  to  sell  on  time  and  get  paid  for 
It,  it  was  suggested,  and  through  the 
more  careful  selection  of  dealers  by  the 
manufacturers.  Under  present  condi- 
tions collection  costs  and  the  losses  of 
revenue  on  delinquent  payments  are  so 
high  that  it  is  impossible  to  reduce  the 
rates. 

Rawson  favored  the  financing  of  the 
dealer's  stock  of  cars  by  his  own  bank. 
However,  he  did  not  think  that  the 
dealer  should  use  his  line  of  bank  credit 
for  financing  retail  time  sales.  A  fur- 
ther disadvantage  is  that  the  bank  has 
no  machinery  for  collection,  and,  in  case 
of  a  delinquent  payment,  the  note  comes 
back  to  the  dealer  for  collection.  This 
IS  the  thing  the  dealer  wants  to  avoid 
and  can  avoid  through  the  use  of  a  finance 
corporation. 

The  types  of  instruments  required  for 
retail  time  selling  in  the  various  states 
due  to  the  variations  in  legal  practice 
were  discussed  by  P.  W.  Haberman.  vice- 
president  of  the  Commercial  Investment 
Trust  Co,  The  conditional  sale  contract  is 
used  in  all  stares  except  Ohio,  Missouri, 
Colorado,  Michigan,  Louisiana  and  Penn- 
sylvania. The  chattel  mortgage  is  used 
in  all  of  these  states  except  Pennsylvania, 
which  requires  the  bailment  form! 

10  Carloads  of  Tractors 

to  Be  Shipped  by  Eaglt* 

APPLETON,  WIS.,  March  13-The 
Eagle  Manufacturing  Co.,  manufacturer 
of  the  Eagle  traotor,  has  booked  orders 
in  the  last  two  weeks  for  about  ten  car- 
loads of  tractors,  four  being  for  Cana- 
dian shipment  and  the  others  for  Penn- 
sylvania. Ohio,  Indianp  and  Michigan. 

-According  to  Charles  J,  Hagen.  gen- 
eral manager,  indications  are  that  pres- 
ent tractor  prices  will  never  be  lower, 
and  a  material  advance  may  be  expected 
after  June  1,  by  which  time  it  is  ex- 
pected that  the  supply  now  on  hand, 
which  was  carried  over  by  manufactur- 
ers, will  be  exhausted  and  new  produc- 
tion will  be  on  a  basis  of  present  mate- 
rial, labor  and  manufacturing  costs,  as 
compared  with  present  "pressure"  prices. 
Hagen  regards  the  outlook  for  the  re- 
mainder of  the  year  as  good. 
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Offices  of  Chrysler 
Bear  Maxwell  Name 


Former     Willys     Executive    Has 
Mapped  Out  No  Defiuite  Pro- 
gram for  Future 

NEW  YORK,  March  14— Walter  P. 
Chrysler  has  returned  from  a  brief  vaca- 
tion at  Palm  Beach  and  opened  offices  in 
the  Equitable  Trust  Co.  building  on 
Madison  Avenue.  The  name  on  the  door 
will  be  the  Maxwell  Motor  Corp.,  of  which 
he  is  chairman  of  the  board. 

Chrysler  said  to-day  he  had  not 
mapped  out  a  program  for  the  future. 
He  will  devote  a  considerable  share  of 
his  time  to  the  affairs  of  the  Maxwell 
and  Chalmers  companies,  but  also  will 
give  considerable  attention  to  his  own 
affairs,  which  have  been  neglected  in  the 
past  two  years. 

While  Chrysler  does  not  propose  to 
cast  aside  altogether  business  respon- 
sibilities, he  does  propose  to  rest  a  great 
deal  more  than  he  has  for  a  long  time. 
In  addition  to  his  duties  as  executive  vice- 
president  for  the  Willys  enterprises,  he 
had  much  of  the  responsibility  for  work- 
ing out  the  reorganization  of  the  Maxwell 
and  Chalmers  properties. 

In  connection  vdth  reports  that  Cleve- 
land interests  are  negotiating  for  the 
purchase  of  the  "Chrysler  Six,"  which 
was  to  have  been  made  by  the  Willys 
Corp.,  it  was  stated  by  Chrysler  that  he 
had  withdrawn  the  right  to  use  his  name 
in  connection  with  this  enterprise  and 
that  while  the  receivers  of  the  Willys 
Corp.  can  sell  the  engineering  rights  in 
this  car,  the  name  does  not  go  with  them. 


New  Zeder  Motor  Co. 

Advancing  Car  Plans 

CLEVELAND,  March  13— Royal  T. 
Hodgkins,  manager  of  the  Cleveland 
Tractor  Co.  and  one  of  several  Cleveland 
business  men  who  are  interested  in  the 
new  Zeder  Motor  Co.,  said  to-day  that 
definite  plans  are  under  way  for  the 
manufacture  of  a  new  car,  which  will 
be  known  as  the  Zeder,  in  the  plant  of 
the  tractor  company  dn  this  city. 

Hodgkins  denied  that  the  new  com- 
pany, which  has  been  incorporated  under 
the  laws  of  Ohio  with  a  nominal  c;  pital 
of  $500,  has  under  consideration  the  rmx- 
chase  from  the  Willys  Corp.  of  the  rights 
to  the  car  which  it  was  to  have  manu- 
factured in  its  Elizabeth,  N.  J.,  plant. 

It  had  been  reported  that  preliminary 
steps  to  this  end  were  being  taken  by 
Rollin  H.  White,  president  of  the  tractor 
company;  Clement  Studebaker,  Jr.,  who 
severed  his  connection  with  the  Stude- 
baker Corp.  ten  months  ago,  and  Fred 
Zeder,  former  chief  engineer  of  the 
Studebaker  organization  and  designer  of 
what  was  to  have  been  the  Chrysler  Six. 
It  is  stated,  however,  that  Studebaker 
is  associated  with  White  in  the  new 
venture. 

The  car  will  be  powered  with  an  engine 
developed  by  Zeder. 


WA?iTS  NAME  TO  BRAND 
'JAY  WALKEW  DRIVER 

WASHINGTON,  March  14— The 
American  Automobile  Association 
wants  a  name  that  will  brand  reck- 
less motorists  just  as  "jay  walker" 
brands  careless  pedestrians. 

"A  jay  walker,"  it  is  explained, 
'"is  a  person  not  sufficiently  civil- 
ized to  cross  the  street  at  the 
proper  crossings.  He  or  she  en- 
dangers public  safety  as  well  as  ob- 
structing traffic.  The  jay  walker  de- 
serves prosecution,  but  even  more 
effective  is  the  ridicule  carried  by 
the  term." 

A  similar  name  is  wanted  for 
rowdy  and  careless  drivers  to  show 
them  that  they  do  not  "belong," 
and  it  must  be  as  comprehensive 
and  have  the  elements  that  will 
make  it  as  popular  in  its  use  as 
its  pedestrian  brother. 

The  association  offers  a  $25 
prize.  The  contest  will  close  May 
1.5  and  the  award  will  be  made  May 
29.  The  Contest  Editor  is  located 
at  1108  Sixteenth  Street,  this  city. 


Columbus  Has  New  Firm 

to  Make  Truck  Parts 

COLUMBUS,  March  11— The  Bingham 
Manufacturing  Co.  has  been  incorporated 
with  a  capital  of  $100,000  to  manufac- 
ture special  parts  for  trucks  and  to  as- 
semble trucks.  The  company  has  taken 
over  the  East  Livingston  Avenue  plant 
of  the  Immel  Co.,  body  makers,  which 
went  into  the  hands  of  receivers  some 
time  ago. 

New  machinery  is  being  installed. 
Many  of  the  parts  are  patented  and  are 
designed  for  special  jobs.  H.  N.  Bingham 
is  president  and  general  manager;  F.  E. 
Kocher,  vice-president,  and  G.  P.  Hinkle, 
secreteary.  Other  incorporators  are  J.  A. 
Shearer  and  James  R.  Spellman. 


Agents  Sign  for  Space 

at  Show  in  Mexico  City 

MEXICO  CITY,  MEXICO,  March  3 
(By  Mail) — Indications  point  to  the  suc- 
cess of  the  annual  automobile  show  that 
will  be  held  here,  commencing  April  16, 
under  the  auspices  of  the  automotive  di- 
vision of  the  American  Chamber  of  Com- 
merce. W.  F.  Saunders,  Jr.,  secretary  of 
the  chamber  and  likewise  secretary  of 
the  show,  stated  to-day  that  fifteen 
agents  already  had  signed  up  for  space. 


ALL  METAL  VALVE  CO.  FORMED 

DETROIT,  March  11— Articles  of  as- 
bociation  of  the  All  Metal  Valve  Co.  were 
filed  in  this  city  yesterday,  Frank  L. 
Klingensmith,  C.  Malinz,  Kansas  City, 
and  Frank  F.  Beall  being  shown  as  prin- 
cipal stockholders.  The  company  is  to 
manufacture  a  tire  valve  with  a  patented 
locking  device.  Capital  stock  is  $200,000, 
with  2000  shares  at  $100  a  share. 


March  16,  1922 

Bureau  of  Standards 
Revising  Headlamps 

Values    for   Lights    on   Road   In- 
creased Under  Agreement 
with    Society 

WASHINGTON,  March  13— Revision 
of  specifications  for  headlights  on  auto- 
mobiles has  been  undertaken  by  the  Bu- 
reau of  Standards,  in  co-operation  with 
the  committee  on  Motor  Vehicle  Lighting 
of  the  American  Illuminating  Engineer- 
ing Society.  An  agreement  was  reached 
whereby  the  values  specified  for  lights 
on  the  road  were  considerably  increased, 
while  the  limiting  values,  which  are  in- 
tended to  control  glaring  lights,  were 
left  unchanged.  Other  changes  were  also 
made. 

As  many  devices  approved  under  the 
present  regulations  would  not  satisfac- 
torily meet  the  requirements  of  the  re- 
vised ones,  it  is  probable  that  these 
specifications  will  only  be  recommended 
for  adoption  at  some  definite  period  in 
the  future,  presumably  two  or  three 
years. 

Reports  received  by  the  Bureau  of 
Standards  show  that  the  establishment 
of  headlight  adjusting  stations  in  ga- 
rages has  been  a  very  desirable  step  to- 
ward uniformity  of  automobile  lighting. 
Automobile  manufacturers  are  very  much 
interested  in  regulations  governing  head- 
lights used  on  motor  vehicles  and  are 
assisting  the  Bureau  of  Standards  and 
legal  authorities  in  the  United  States 
which  have  framed  laws  governing  the 
use  of  headlights.  The  Bureau  is  par- 
ticularly desirous  that  there  should  be 
uniform  treatment  in  all  states. 

Uniform  Laws  Needed 

In  order  to  secure  a  satisfactory  de- 
gree of  uniformity  in  all  parts  of  the 
country,  it  will  be  necessary  to  have  (1) 
uniform  laws,  (2)  uniform  procedure  in 
the  enforcement  of  the  laws,  and  (3)  an 
extensive  campaign  of  education  both 
for  enforcement  officers  and  garage  men 
and   drivers  of  automobiles. 

With  the  idea  of  securing  uniformity 
in  the  adoption  of  such  regulations,  an 
informal  organization  of  state  authori- 
ties representing  the  whole  of  New  Eng- 
land, New  York,  New  Jersey,  Pennsyl- 
vania and  Maryland  has  been  formed. 
Another  meeting  of  this  organization  will 
be  held  at  Harrisburg  in  April,  and  it  is 
understood  that  an  attempt  will  be  made 
to  establish  a  board  of  officers  who  will 
be  charged  with  the  approval  of  devices 
in  all  the  states  represented. 


KNOX  TIRE  PLANT  SOLD 

MT.  VERNON,  OHIO,  March  10— The 
plant,  equipment  and  other  property  of 
the  Knox  Tire  &  Rubber  Co.  has  been 
sold  at  public  auction  by  Trustee  Paul 
M.  Ashbaugh  to  F.  G.  Litsch  of  Middle- 
town,  Ohio,  representing  a  group  of 
stockholders  of  the  company.  The  prop- 
erty had  been  appraised  at  $213,186  and 
was  sold  for  $175,000. 
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1,000  Daily  Output 
Planned  for  Star 


Predicted    Production    Facilities 

Alone  Will  Limit  Sales — Orders 

for  June  Delivery 

{Continued  from  page  632) 

The  situation  in  a  nutshell  is  that  the 
leading  parts  manufacturers  are  seeking 
the  expansion  of  their  markets  by  foster- 
ing the  sale  and  development  of  special- 
ized vehicles.  They  are  eager  to  do  any- 
thing within  their  power  to  balance  so 
far  as  possible  the  output  of  assembled 
cars  as  compared  with  that  of  the  build-' 
ers  who  make  most  of  their  own  units. 

It  is  not  to  be  denied  that  some  of  the 
parts  makers  have  given  consideration  to 
the  question  of  extending  a  certain 
amount  of  financial  backing  to  certain 
assemblers  whose  product  possessed 
large  sales  possibilities.  There  even  has 
been  talk  of  accepting  a  share  of  the 
profits  of  these  companies,  but  this  plan 
has  been  abandoned.  There  will  be  no 
formal  combination,  it  is  said,  for  the 
present  at  least. 

While  orders  are  being  taken  for  June 
15  delivery  of  the  Star,  detailed  plans 
for  its  distribution  have  not  been  worked 
out,  but  it  can  be  stated  that  the  policy 
will  follow  closely  that  of  the  Ford  com- 
pany and  that  no  exclusive  territorial 
sales  rights  will  be  given. 

Plant  Location  Not  Determined 

While  all  cars  are  being  sold  at  Ford 
prices,  f.o.b.  Detroit,  the  location  of  the 
factory  has  not  been  definitely  deter- 
mined. The  freight  rate  from  the  en- 
tire Michigan  manufacturing  district  is 
the  same  as  from  Detroit.  It  is  probable 
the  first  cars  will  be  made  at  the  Long 
Island  City  plant. 

Although  no  definite  plans  have  been 
made  for  the  manufacture  of  the  Star, 
it  can  be  stated  that  Durant  engineers 
have  inspected  the  Elizabeth,  N.  J.,  fac- 
tory of  the  Willys  Corp.  Durant  has 
been  favorably  impressed  by  this  mod- 
ern plant,  but  for  assembly  purposes  it 
would  be  worth  only  a  fraction  of  what 
it  cost,  and  there  is  nothing  as  yet  to 
indicate  that  he  will  decide  to  buy  the 
property. 

As  already  announced,  the  distribu- 
tion, sale  and  servicing  of  the  car  will 
be  in  the  hands  of  a  company  to  be  known 
as  the  Star  Motor  Car  Co.  This  will  be  a 
subsidiary  of  Consolidated  Motors,  a 
Maine  corporation  which  will  serve  as  a 
•holding  company.  Consolidated  Motors 
was  incorporated  three  or  four  years  ago, 
but  has  been  dormant  ever  sines  that 
time  and  recently  was  reincorporated.  It 
has  2,000,000  shares  of  common  stock 
at  $10  par  value.  None  of  this  stock 
will  be  issued  to  the  public.  It  is  as- 
sumed various  other  companies  will  be 
formed  later  as  subsidiaries  of  Consoli- 
dated Motors.  No  information  is  avail- 
able as  to  the  stockholders  either  in  the 
parent  company  or  its  subsidiaries. 


/v.  A.  C.  C.  RECOMMENDS 
CAUTIONS    IIS   DRIVING 

NEW  YORK,  March  14— The 
National  Automobile  Chamber  of 
Commerce  has  suggested  to  manu- 
facturers that  they  attach  in  some 
way  to  each  car  or  truck  sold  the 
following  cautions  regarding  the 
need  for  care  in  using  motor  vehi- 
cles: 

1 — Always  remember  you 
are  an  engineer,  fully  respon- 
sible. 

2 — Inspect  your  brakes  at 
least  once  a  month. 

3 — Never  pass  to  the  left  of 
a  street  car. 

4 — Never  pass  a  street  car 
when  it  is  stopping  for  pas- 
sengers. 

5 — Always  signal  with  hand 
when  slowing  down,  turning 
or  stopping. 

6 — Sound  horn  three  times 
when  backing. 

7 — Observe  the  traffic  rules 
carefully;  they  are  made  for 
your  safety. 


26,840  Visitors  at  Washington 

WASHINGTON,  March  10— Actual 
count  showed  that  26,840  visitors  in- 
spected the  new  Star  when  it  made  its 
debut  here.  Durant  expressed  himself  as 
highly  pleased  with  the  number  and  the 
interest  shown.  Salesmen  declared  that 
several  hundred  people  had  expressed 
their  intention  to  purchase  the  car  as 
soon  as  it  has  been  put  on  the  market. 

R.  H.  Harper  has  been  named  distrib- 
utor for  this  territory. 

35,000  at  Boston 

BOSTON,  March  14— Approximately 
35,000  persons  have  viewed  the  new  Star, 
Durant  product,  when  it  was  shown  in 
this  city.  It  was  stated  that  orders  were 
taken  at  the  rate  of  one  a  minute.  The 
car  will  be  taken  from  here  to  New  York 
the  last  of  this  week  for  a  brief  showing. 


Shaler  to  Build  Larger 

Plant  to  Replace  Old 

WAUPUN,  WIS.,  March  13  — Ar- 
rangements to  build  a  new  plant  on  a 
scale  exceeding  that  of  the  one  totally 
destroyed  by  fire  March  3  are  being  made 
by  the  C.  A.  Shaler  Co.,  manufacturing 
vulcanizers,  tire  and  rubber  repair  equip- 
ment, headlight  lenses  and  other  automo- 
tive specialties.  Although  the  loss  was 
a  heavy  one,  only  a  part  of  the  damage  of 
$300,000  to  $350,000  being  covered  by 
insurance,  the  company  will  engage  im- 
mediately in  the  rehabilitation  of  its 
productive  facilities. 

C.  A.  Shaler,  founder  and  president  of 
the  company,  was  in  California  at  the 
time  of  the  fire  and  wired  instructions 
to  R.  B.  Dunlap,  secretary  and  sales  man- 
ager, to  proceed  with  reconstruction  as 
early  as  possible. 


French  Compound 
New  "National  Fuel" 


900  Parts  of  Gasoline  Contained 

in  Mixture  to  Be  Given 

Competitors  in  Test 


PARIS,  March  1  (By  MaU)—A  mix- 
ture composed  of  900  parts  high-grade 
gasoline,  100  parts  95  degrees  alcohol, 
17.5  parts  cyclo-hexanol,  and  37.5  parts 
phenol,  will  be  given  to  the  competitors 
in  the  "national  fuel"  competition  to  be 
held  near  Beziers  on  April  2. 

These  trials,  which  form  part  of  a  big 
movement  to  secure  home-produced  fuel 
for  France,  consist  of  a  250-mile  road 
test  for  all  types  of  cars,  which  are  given 
a  determined  amount  of  the  above  fuel 
according  to  their  piston  displacement 
and  weight.  The  winner  will  be  the  one 
traveling  the  greatest  distance  on  this 
allowance,  while  maintaining  the  mini- 
mum average  speed  required  in  his  par- 
ticular class. 

The  mixture  adopted  for  the  Beziers 
competition,  and  designated  "national 
fuel,"  differs  entirely  from  the  "national 
fuel"  recently  put  on  the  market  by  the 
Government.  This  latter  is  composed  of 
equal  parts  of  alcohol  and  benzol. 

Benzol  Stocks  Depleted 

One  of  the  results  of  the  Government 
action  in  marketing  an  alcohol-benzol 
fuel  has  been  to  remove  all  benzol  sup- 
plies from  the  French  market.  This  has 
caused  dissatisfaction  among  motorists, 
and  particularly  among  the  big  taxicab 
proprietors.  The  Department  of  Com- 
merce has  issued  an  official  statement  to 
the  effect  that  the  French  production  of 
benzol  is  only  800  tons  per  month,  and 
practically  the  whole  of  this  is  used  by 
the  producers.  Owing  to  adverse  ex- 
change rates,  supplies  cannot  be  obtained 
from  England  and  America. 

Under  the  terms  of  the  Peace  Treaty, 
Germany  is  obliged  to  deliver  2500  tons 
of  benzol  to  France  every  month.  The 
whole  of  this  is  monopolized  by  the  Gov- 
ernment for  making  its  "national  fuel," 
composed  of  50  per  cent  alcohol,  50  per 
cent  benzol.  The  Government  is  anxious 
to  get  this  fuel  on  the  market  in  order 
to  exhaust  its  big  stocks  of  alcohol,  but 
is  not  meeting  vith  much  success.  The 
Paris  Omnibus  Co.  is  using  the  Govern- 
ment fuel,  but  the  taxicab  companies  and 
private  owners  refuse  to  have  anything 
to  do  with  it. 


Cadillac,  Detroit  Founder, 
to  Be  Honored  Annually 

DETROIT,  March  14— The  celebration 
of  the  anniversary  of  Antoine  De  La 
Mothe  Cadillac,  founder  of  the  city  of 
Detroit,  by  the  Cadillac  Motor  Car  Co.. 
proved  to  be  so  successful  that  it  will 
lead  to  the  institution  of  an  annual  Cadil- 
lac day  by  the  company.  Distributors 
throughout  the  country  joined  in  the 
celebration. 
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Strike  Will  Retard 
South  African  Trade 


Demand    for    Buses     and     Tires 

Forecast,  However — Country 

Reports  Good 

JOHANNESBURG,  UNION  OF 
SOUTH  AFRICA,  Feb.  6  {By  Mail)  — 
The  motor  industry  has  not  suffered  as 
much  from  the  coal  and  gold  mining 
strike  as  was  expected  at  the  outset. 
In  fact,  the  street  cars  in  this  city  have 
been  unable  to  operate  for  many  days 
because  of  the  lack  of  coal.  Motor  trans- 
port, therefore,  has  carried  citizens  from 
and  to  their  homes.  All  types  of  motor 
vehicles  have  been  in  use,  from  heavy 
trucks  to  taxicabs  and  automobiles.  This 
has  resulted  in  reducing  the  stocks  of 
tires  on  hand. 

Johannesburg  has  never  had  many  mo- 
tor buses  because  the  street  cars,  being 
operated  by  the  municipality,  have  a 
monopoly.  It  is  anticipated  that  after 
the  present  experience  the  municipality 
will  order  a  number  of  buses  in  the  event 
of  any  future  tie-up  in  street  car  trans- 
portation. 

Air  Will  Be  Cleared 

Following  the  present  trouble,  things 
are  bound  to  be  bad  for  some  months 
and  very  few  new  cars  may  be  sold. 
But  it  is  thought  that  the  strike  will  clear 
the  air  once  and  for  all  and  put  an  end 
to  the  Rand's   industrial  strife. 

Reports  from  the  country  districts  are 
very  encouraging  and  show  that  the 
farmers  have  more  money  to  spend.  For 
instance,  Hupp  Garages,  Ltd.,  and  the 
General  Garage,  Dodge  Brothers  agent, 
sold  nearly  as  many  cars  in  January  as 
in  the  previous  month  despite  the  in- 
dustrial situation.  Most  of  these  sales 
were  in  the  country  districts,  although 
Johannesburg,  Pretoria  and  Cape  Town 
were  responsible  for  a  number  of  sales. 

The  1922  Maxwell  has  arrived  in  South 
Africa  and  has  been  very  favorably  re- 
ceived. The  Buick  Four  is  still  on  the 
water  and  its  arrival  is  awaited  with 
interest.  It  is  understood  that  a  ship- 
ment of  Nash  Fours  is  also  on  its  way. 
The  Oldsmobile  Four  has  met  with  a 
favorable  reception  and  there  have  been  a 
number  of  sales  made  in  the  coast  tuwns. 
The  latest  model  of  the  Hudson  har, 
arrived  and  there  is  no  difficulty  in  dis- 
posing of  the  sporting  models,  which  are 
great  favorites  in  this  country.  Speedy 
cars  are  liked  here  despite  bad  road  con- 
ditions. 

More  British  Light  Cars 

A  few  more  British  light  cars  have 
been  received  and  it  is  understood  that 
others  are  on  their  way.  These  light 
cars,  however,  have  a  very  limited  mar- 
ket owing  to  poor  roads. 

Am(Mican  -  made  motorcycles  find  a 
market,  although  British  machines  are 
steadily  gaining  as  the  i)rices  become 
lower.  The  Indian  and  Harley  Davidson 
are  the  most  popular  of  American  makes 
and   probably   top   the   list  of  all   motor- 
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cycles  sold  as  regards  quantity.  The 
Excelsior  is  growing  in  popularity.  The 
British  A.  J.  S.,  Triumph,  Matchless, 
Enfield,  B.S.A.,  Coulson,  Zenith,  Douglas, 
and  Norton  are  gaining  in  sales. 

Car  prices  have  been  reduced  con- 
siderably during  the  past  month  or  two. 
Buick,  Chevrolet,  Ford,  Hupmobile, 
Studebaker,  Cadillac  and  Maxwell  have 
all  made  downward  revisions.  Dodge 
Brothers  have  announced  that  a  reduction 
retroactive  to  Jan.  1  will  be  forthcoming 
soon.  While  the  Nash  Six  is  still  being 
quoted  as  during  the  war  period,  the 
price  has  always  been  far  below  that 
of  its  competitors. 

M.  EDWARD. 
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Marliii-Rockwell  Corp. 

Organizes  Subsidiary 

NEW  YORK,  March  14— The  Marlin- 
Rockwell  Corp.  has  organized  a  sub- 
sidiary known  as  the  Marlin  Wire  Wheel 
Corp.  to  take  over  the  manufacture  of 
the  Rudge-Whitworth  Wire  Wheel,  which 
has  been  manufactured  under  a  license 
giving  exclusive  right  to  the  use  of  that 
name  in  this  country.  The  wheel  has 
been  manufactured  heretofore  by  a  divi- 
sion of  the  parent  corporation,  and  it  is 
believed  formation  of  the  new  corpora- 
tion will  give  impetus  to  sales  efforts. 

The  Marlin  Wire  Wheel  Corp.  has  as 
its  president  Guy  Vaughn,  who  is  presi- 
dent of  the  Standard  Steel  &  Bearings 
Corp.,  another  Marlin-Rockwell  sub- 
sidiary, and  general  manager  of  the 
Philadelphia  plant.  H.  C.  Pryer  is  the 
secretary  and  treasurer. 


New  Soft  Top  Increases 

Demand  for  Qosed  Cars 

DETROIT,  March  14— The  advent  of 
the  new  soft  top  type  enclosed  car  with 
its  price  differential  of  only  a  few  hun- 
dred dollars  from  the  open  models,  has 
brought  the  enclosed  models  into  active 
demand,  even  with  spring  at  hand. 

Factories  making  the  inexpensive  en- 
closed models  report  a  demand  for  these 
cars  parallel  with  open  model  sales  and 
in  some  cases  exceeding  them.  The 
Essex,  which  was  the  leader  in  this  field, 
is  now  paced  by  Hudson,  Dodge  and 
Hupp. 

This  demand  has  been  so  noteworthy 
that  President  J.  D.  Dort  of  Dort  Motor 
Car  Co.  has  made  the  statement  that  in 
his  belief  open  cars  will  in  the  near 
future  be  almost  entirely  superseded  by 
enclosed  cars  except  in  the  cases  of  per- 
sons who  keep  more  than  one  car. 


JEWETT  SEDAN  AT  $1,395 

DETROIT,  March  11— A  second  Jewett 
model  just  announced  by  the  Paige- 
Detroit  Motor  Car  Co.  is  a  four-door, 
five-passenger  sedan  and  sells  at  $l,39o. 
.\\\  body  panels  are  of  steel.  The  joints 
are  welded  together  over  a  framework 
of  hardwood  ■  to  form  a  seamless  shell. 
This  type  of  construction  is  said  to  per- 
mit the  application  of  a  standard  finish 
to  the  whole  exterior  of  the  car. 


All  Models  But  One 
of  Earl  Are  Reduced 


Price    Cuts    Range   from   $90   to 

$200 — Roadster  Unchanged 

at  $1485 

NEW  YORK,  March  10— Reductions 
of  from  $90  to  $200  on  the  Earl  cars  and 
delivery  wagons  were  announced  here  to- 
day by  factory  representatives.  The  new 
and  old  prices  are: 

Old  Price    New  Price 

Phaeton    $1,185  $995 

Sedan  and  brougham....       1,895  1,695 

Express    delivery    wagon       1,085  995 

Panel    delivery   wagon...        1,160  1,060 

The  custom-built  roadster  remains  un- 
changed at  $1,485,  being  the  only  model 
on  the  new  Earl  line  that  was  not  re- 
duced. Extra  charges  of  $15  for  radi- 
ator thermometer,  windshield  wiper  and 
bumper  are  announced  on  the  phaeton 
and  $30  extra  for  this  equipment  and 
heater  and  running  board  mats  on  the 
closed  cars. 


CHALMERS  TO  INCREASE  $100 

NEW  YORK,  March  13— The  Chalm- 
ers Motor  Corp.  will  increase  the  price 
of  its  various  models  by  $100  on  April  3. 
This  increase  will  not  apply,  however, 
to  the  Maxwell  models. 


MERIT  PRICES  REDUCED 

CLEVELAND,  March  14— The  Merit 
Motor  Car  Co.  of  this  city  announces  to- 
day a  price  reduction  from  $1,985  to 
$1,895  for  its  five  passenger  phaeton  and 
two   passenger  roadster. 


DANIELS,  $1,000  LOWER 

READING,  Pa.,  March  14  —  The 
Daniels  Motor  Car  Co.  has  made  a 
straight  reduction  of  $1,000  on  all  models 
of  its  line. 

LOWER  R.  &  V.  PRICES 

EAST  MOLINE,  ILL,  March  15— The 
R.  &  V.  Motor  Co.  announces  a  reduction 
of  10  per  cent  on  the  prices  of  the  R. 
&  V.  Knight  four  and  six  cylinder  models. 


Irish  Business  of  Ford 

Gains  Under  New  State 

DETROIT,  March  15— Business  of  the 
Ford  Motor  Co.  in  Ireland  has  increased 
encouragingly  since  the  establishment  of 
the  Free  State.  The  company  reports 
that  Irish  dealers  forecast  a  much  larger 
volume  of  sales  throughout  the  year  for 
Ford  pi-oducts.  The  plant  at  Cork  is  now 
furnishing  cylinder  blocks  and  other 
parts  to  the  Manchester,  England,  plant, 
and  it  is  stated  that  the  Manchester 
product  soon  will  be  entirely  British 
made. 

Activities  out  of  Manchester  are  ex- 
panding steadily,  but  sales  in  England 
have  been  confined  largely  to  trucks  and 
delivery  vans,  which  are  said,  this  year, 
to  dominate  the  automotive  field. 


March  Ui,  1922 

Exchange  Retarding 
Trade  with  Hungary 

Country  Stands  in  Need  of  Motor 

Trucks — Market  Also  for 

Passenger  Cars 


WASHINGTON,  March  11— The  ex- 
chang'e  rate  in  Hungary  is  practically  the 
only  drawback  to  the  sale  of  American 
motor  trucks  in  that  country.  A  study 
of  the  situation  by  Vice-Consul  D.  A. 
Willson  at  Budapest  shows  that  Hungary 
needs  great  quantities  of  motor  trucks 
at  this  time  to  reduce  transportation 
costs  of  essential  commodities.  He  be- 
lieves that  medium  priced  trucks  and  pas- 
senger cars  will  find  a  ready  sale  as  the 
exchange  rate   becomes  more  favorable. 

Willson  has  produced  figures  showing 
that  the  supply  of  horses  in  Hungary 
has  dwindled  to  about  37  per  cent  of 
the  horses  existing  in  1918.  Analysis  of 
transportation  costs  showed  that  the  cost 
of  transport  of  one  ton  of  merchandise 
by  a  5-ton  truck,  with  trailer  attached, 
would  amount  to  about  12  crov^ms  per 
kilometer,  as  estimated  by  transporta- 
tion men  in  Budapest. 

Higher  Rail  Rates 

The  rate  for  transporting  the  same 
weight  of  merchandise  by  rail,  without 
allowances  for  cartage  and  transfer,  is  19 
crowns  per  kilometer  by  fast  freight, 
according  to  the  Transport  Tariff  of  the 
Hungarian  State  Railways,  in  force  since 
August  1920 — and  a  100  per  cent  in- 
crease in  rail  rates  is  expected  to  be  put 
in  effect  some  time  early  in  1922. 

The  automobile  manufacturing  indus- 
try of  Hungary  has  never  prospered.  It 
reached  its  highest  point  of  productivity 
during  the  war  when  the  government 
requisitioned  plants  for  the  manufacture 
of  trucks  for  the  army. 

During  the  years  from  1910  through 
1920,  the  total  number  of  motor  vehicles 
manufactured  in  Austria  was  2504,  of 
which  409  were  passenger  cars  and  2095 
were  trucks.  These  were  the  output  of 
six  factories,  all  of  which  manufactured 
trucks,  but  only  four  of  which  made  pas- 
senger cars.  One  firm  has  not  manufac- 
tured any  motor  vehicle  since  1912;  from 
1915  through  1918  only  one  factory  was 
making  passenger  cars  and  four  or  five 
were  producing  trucks;  in  1920  four  fac- 
tories were  operating,  two  manufactur- 
ing passenger  cars  and  two  trucks. 

Scarcity  of  Raw  Materials 

It  is  believed  that  were  it  not  for  the 
difficulty  of  importing  raw  materials  the 
Hungarian  motor  industry  would  be  more 
successful,  in  view  of  the  fact  that  the 
low  rate  of  the  crown  and  the  corres- 
ponding low  rate  of  wages  would  permit 
the  exportation  of  cars  to  nearby  coun- 
tries with  favorable  results.  However, 
at  the  present  time  the  factories  are 
working  on  a  reduced  scale  because  of 
the  further  fact  that  the  transportation 
sitnation  is  most  unsatisfactory,  and 
there  appears  to  be  a  general  slump  in 
the  motor  car  market  of  Hungary. 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 

The  greater  part  of  the  motor  vehi- 
cles used  in  Hungary  are  imported  from 
other  countries,  and  the  business  is  car- 
ried on  through  the  agents  of  foreign 
manufacturers.  The  first  real  influx  of 
foreign  motor  vehicles  began  in  1905, 
due  to  the  interest  aroused  by  the  Sec- 
ond International  Motor  Show  held  in 
Budapest  during  that  year.  Since  that 
time  the  total  importation  of  nnotor  cars 
has  been  nearly  four  times  as  great  as 
the  entire  domestic  production. 

About  85  per  cent  of  the  motor  vehi- 
cles imported  into  Hungary,  however, 
are  never  put  into  use  in  that  country, 
but  are  re-exported  to  nearby  countries. 
During  the  period  from  1910  through 
1920  the  total  number  of  foreig-n  motor 
vehicles  brought  into  Hungary  and  used 
in  that  country  amounted  to  784,  of  which 
547  were  passenger  cars,  59  motor  trucks 
and   178   motorcycles. 
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Scandinavia  Calls 

for  Parts  Stations 


Report  of  Stewart- Warner 
Shows  $767,411  Net  Income 

CHICAGO,  March  14— After  writing 
down  inventories  about  $500,000  and 
making  surplus  adjustments,  the  net  in- 
come of  the  Stewart-Warner  Speedom- 
eter Corp.  was  $767,411,  according  to 
the  company's  annual  report.  After  pay- 
ment of  $1,172,105  in  dividends,  there 
was  a  deficit  of  $404,694,  which  resulted 
in  the  surplus  being  reduced  to  $7,637,- 
234  compared  with  $8,041,397  at  the  close 
of  1920. 

The  report  states  that  business  thus 
far  this  year  was  about  100  per  cent 
above  the  corresponding  period  last  year, 
that  a  normal  production  basis  was  be- 
ing rapidly  approached  and  that  a  satis- 
factory profit  was  expected  this  year. 


N.  A.  C.  C.  Considering 

Joint  Fuel  Research 

NEW  YORK,  March  15— Members  of 
the  National  Automobile  Chamber  of 
Commerce  have  been  informed  that  the 
directors  are  considering  a  joint  fuel  re- 
search plan  by  the  N.  A.  C.  C,  the  Ameri- 
can Petroleum  Institute,  the  Society  of 
Automotive  Engineers  and  the  United 
States  Government. 

Based  on  the  report  that  it  is  possible 
to  produce  a  great  deal  more  gasoline 
under  certain  processes  than  is  now  being 
done,  the  directors  have  authorized  the 
appointment  of  a  committee  to  examine 
what  is  known  as  the  "Greenstreet 
Process"  as  it  is  in  operation  in  some 
of  the  refining  plants. 


OHIO  BODY  REPORTS  LOSS 

BOSTON,  March  15— The  Ohio  Body 
&  Blower  Co.  reports  a  net  loss  for  1921 
after  charges  and  inventory  adjustment 
of  $558,660,  as  compared  with  a  net  loss 
of  $397,338  in  the  previous  year. 

Net  sales  in  1921  were  $1,531,468,  as 
against  $2,737,260  in  1920.  The  cost  of 
sales,  inventory  adjustment,  etc.,  reached 
a  total  of  $1,601,397  in  1921,  as  compared 
with  $2,479,540  in  the  year  previous.  The 
total  operating  loss  was  $391,568  in  1921 
and  $229,903   in  the  year  before. 


American  Exporters  Must  Estab- 
lish Them  to  Offset  Domestic 
Competition 

WASHINGTON,  Mar.  13— Study  of  the 
Scandinavian  motor  car  industry  by  Com- 
mercial Attache  N.  L.  Anderson  indi- 
cates that  American  exporters  must  place 
a  complete  hne  of  spare  parts  at  a  cen- 
tral distribution  point  in  Scandinavia  in 
order  to  offset  domestic  competition.  He 
has  reported  to  the  Department  of  Com- 
merce that  there  is  a  good  field  for  auto- 
mobile sales,  provided  the  difficulties  in- 
cident to  obtaining  spare  parts  are  over- 
come. It  is  suggested  that  main  service 
stations  be  located  at  Copenhagen,  as  it 
is  a  principal  commercial  center  station 
of  Scandinavian  and  Baltic  countries. 

Replacement,  Great  Problem 

Anderson  states  that  it  is  of  utmost 
importance  to  the  success  of  American 
business  that  some  plan  be  devised  to 
eliminate  the  replacement  problems  from 
which  dealers  are  suffering,  due  to  the 
distance  from  American  factories. 

The  motor  market  in  Scandinavia  is 
still  unstable.  Financial  conditions  put 
the  "Scania  Vabis,"  the  largest  motor 
car  manufacturers,  out  of  business  for 
several  months.  A  reorganization  is  now 
being  effected  in  Sweden  under  the  name 
of  Aktiebolaget  "Vardsholmen."  The 
factory  in  Denmark  continues  under  the 
old  name  and  has  kept  up  the  manufac- 
ture of  gears. 

Accordingly,  it  may  be  said  that 
"Scania  Vabis"  is  to-day  out  of  business 
as  an  automobile  manufacturing  concern, 
but  the  high  quality  and  former  success 
of  the  "Scania  Vabis"  cars  will  probably 
bring  about  a  further  reorganization  of 
the  company  for  the  renewed  manufac- 
ture of  automobiles  when  times  are  more 
normal. 

Other  Car  Makers 

De  Forenede  Automobilf  abrikker 
(United  Automobile  Factories),  with 
headquarters  at  Odense.  Denmark,  and 
a  branch  factory  at  Copenhagen,  was 
started  about  five  years  ago  by  uniting 
three  existing  Danish  automobile  fac- 
tories— the  Tho?vas  B.  Thrige  at  Odense 
and  the  Anglo  Dane  and  Jan  in  Copen- 
hagen. This  concern  has  a  capital  of 
2,000,000  Kroners.  employs  about  200 
workmen,  and  produces  200  cars  annu- 
ally under  the  trade  name  "Triangle." 
This  output  is  almost  entirely  trucks, 
which  are  very  substantial  and  economi- 
cal in  upkeep.  Motor  locomotives  are 
also  manufactured  by  this  concern.  The 
financial  rating  of  the  company  is  very 
good,  in  spite  of  the  general  bad  con- 
dition of  the  local  automobile  market. 

In  addition,  Kramper  and  Jorgensen 
(the  "Gideon"  motor  cars)  of  Horsens, 
Denmark,  and  A/B  Tidarholms  Fabrikker 
of  Sweden,  have  until  recently  been 
manufacturing  automobiles  in  Scandina- 
via. Both  these  firms,  however,  are  now 
out  of  motor  car  manufacturing. 
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Owner's  Confidence 
Is  Big  Trade  Item 

E.  K.  McGinnis,  Formerly  With 

Packard,  Says  Service  Is 

Important  Factor 

AUSTIN,  TEX.,  March  11— "The  auto- 
imobjle  distributor  must  look  at  his  busi- 
iness  in  the  light  of  confidential  relation- 
ship with  his  customers,  as  the  doctor 
(or  lawyer  with  his  clients;  if  he  abuses 
the  confidence  he  will  lose  future  busi- 
ness." 

This  was  the  expressed  opinion  of 
Edward  Karl  McGinnis,  formerly  con- 
nected with  the  sales  department  of  the 
Packard  Motor  Car  Co.  of  Kansas  City 
and  now  Professor  of  Business  Adminis- 
tration in  the  University  of  Texas.  Mc- 
Ginnis believes  that  there  are  three  chief 
faults  in  the  sales  policies  of  automobile 
distributors. 

He  said: 

"The  greatest  mistake,  I  believe,  is  in  the 
service  situation.  When  the  demand  for 
automobiles  fell  off  in  1920  very  decidedly, 
those  companies  that  had  been  'gouging'  in 
their  service  policy  were  the  first  to  find 
business  leaving  them.  Many  were  forced 
to  liquidation  or  bankruptcy  on  account  of 
enemies  made  by  their  service  policy." 

McGinnis  then  explained  the  service 
policy  by  an  example.  In  St.  Louis  a 
truck  company,  which  later  went  bank- 
rupt, left  a  monkey  wrench  in  the  rear 
axle  of  a  truck.  The  wrench  tore  out  about 
$1,000  worth  of  repairing  for  the  pur- 
chaser. He  brought  the  truck  back  to 
the  manufacturer  for  reparing,  and  they 
charged  him  for  the  work,  even  though 
the  break-down  was  due  to  their  own 
carelessness. 

As  an  exception  to  this  questionable 
policy,  McGinnis  cited  the  case  of  the 
Ford  factory.  Ford,  he  explained,  has  a 
school  at  the  factory  for  service  men;  the 
most  experienced  wox'kmen  in  each  dis- 
tributing house  would  send  in  candidates 
for  the  school.  Ford  paid  them  regular 
wages  while  in  the  school,  and  gave  them 
stiff  examinations  regularly  on  all  work. 
Then  thev  were  sent  back  to  their  jobs. 
A  unifoi  m  charge  for  all  repair  opera- 
tipns  has  been  set. 

Another  mistake  made,  McGinnis  said, 
is  the  trade-in  policy.  He  then  stai-od: 
A  third  mistake  is  in  the  salo  of  cais  on 
credit.  They  are  sold  on  a  basis  of  15  to  20 
per  cent  interest  on  deferred  payments.  But 
the  interest  charge  is  so  mixed  with  the  cost 
of  insurance,  and  is  a  flat  rate  on  the  whole 
price  of  the  car,  that  customers  are  deceived 
in  many  cases  in  the  amount  thoy  thought 
they  were  paying. 
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NEW   YORK    PASSES    FEE   BILL 

ALBANY,  March  16 — Increased  regis- 
tration fees  for  motor  vehicles  are  au- 
thorized under  two  bills  passed  by  the 
Asseimbly  and  sent  to  the  Governor.  One 
provides  that  the  fee  for  passenger  cars 
shall  be  50  cents  for  each  100  pounds  of 
the  cars,  fully  equipped,  weigh  .3500 
pounds  or  less,  and  75  cents  for  each  100 
pounds  if  they  weigh  more  than  .1500 
liounds.    The  fee  for  all  other  cars  would 


MILWAUKEE  MAY  HAVE 
'TRACKLESS  TROLLEY' 

MILWAUKEE,  March  13.— As 
the  result  of  the  success  experi- 
enced by  the  Milwaukee  Electric 
Railway  &  Light  Co.  in  the  opera- 
tion of  a  number  of  motor  buses 
as  connecting  lines  to  regular  street 
car  traffic  arteries  and  similar  uses 
the  utility  has  now  applied  to  the 
Milwaukee  common  council  for 
permission  by  ordinance  to  place 
in  operation  a  "trackless  trolley" 
on  Lincoln  Avenue,  which  would 
be  the  first  motor  bus  line  using 
overhead  trolleys  for  power  in  op- 
eration in  Milwaukee. 


by  $8.  Motor  trucks  of  two  tons  or  less 
would  be  assessed  $16,  and  the  registra- 
tion fees  of  all  other  trucks  would  be  $8 
for  each  additional  ton. 


Industry  in  Canada 

Shows  Big  Expansion 

OTTAWA,  ONT.,  March  14— The  rapid 
expansion  of  the  automobile  industry  in 
Canada  is  shown  in  a  report  issued  by 
the  Dominion  bureau  of  statistics.  The 
total  value  of  production  in  1920  was 
$137,420,351,  an  increase  over  the  total 
figures  for  the  previous  year  of  $36,223,- 
645.  The  value  of  the  automobile  out- 
put in  1920  was  over  $101,000,000;  of 
motor  supplies  and  accessories,  over  $19,- 
000.000,  and  automobile  repairs,  over  $16,- 
000,000. 

The  capital  invested  in  the  automobile 
manufacturing  industry  in  the  Dominion 
in  1920  was  nearly  $54,000,000,  an  in- 
crease of  about  $19,000,000  over  the  capi- 
tal invested  in  the  previous  year.  Regis- 
tration of  motor  vehicles  in  use  in  Can- 
ada increased  from  69,598  in  1914  to  469,- 
310  in  1921. 


GORDON  LEE  IN  CHICAGO 

CHICAGO,  March  15— Gordon  Lee 
stopped  here  to-day  on  his  western  trip 
to  talk  to  the  Automotive  Equipment 
Association  on  export  possibilities.  Lee's 
story  of  the  new  work  being  done  by 
the  Department  of  Commerce  was  large- 
ly new  to  these  manufacturers.  Espe- 
cially were  they  surprised  at  the  move- 
ment to  describe  the  channels  of  trade 
in  foreign  countries  and  for  aidin^-  manu- 
facturers to  produce  the  kind  of  goods 
that  could  be  marketed  in  these  coun- 
tries. There  was  also  present  at  the 
meeting  Paul  L.  Palmerton,  chief  of  the 
Rubber  Division. 


TRAIN  LOAD  OF  WHITES 

SAN  FRANCISCO,  March  IS-^More 
than  100  White  motor  trucks  have  ar- 
rived here  on  a  fast  freight  train  con- 
sisting of  45  cars  consigned  to  mercan- 
tile firms,  utilities  or  municipalities  in 
various  parts  of  the  coast  territory.  In 
the  tiainload  were  trucks  of  four  capac- 
ities. %,  2,  3l^  and  5  tons. 
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Japan  Is  Preparing 
to  Start  Road  Work 

Leaders  Confer  with  Samuel  Hill 

— Country  Convinced  of 

Highway  Needs 

LOS  ANGELES,  March  13— It  is  ex- 
pected that  Japan  this  year  will  enter 
upon  the  comprehensive  national  road 
and  highway  building  campaign  which 
has  been  planned  for  several  years.  Sam- 
uel Hill,  president  of  the  Columbia  River 
Highway  Association  and  the  leading 
spirit  of  the  Pacific  Highway  Associa- 
tion, is  now  in  Japan  conferring  with 
the  Japanese  leaders  in  the  movement 
to  establish  a  network  of  highways 
throughout  the  empire. 

The  carrying  out  of  the  program  out- 
lined holds  great  possibilities  for  the 
American  manufacturers  of  automobiles, 
for  just  as  soon  as  Japan,  China  and  the 
other  coutries  of  the  Far  East  are  "sold" 
on  the  value  of  good  roads  as  the  United 
States  has  been  "sold,"  the  Orient  -will 
become  a  market  of  tremendous  fertil- 
ity for  motor  vehicles.    Hill  says: 

Japan  has  now  reached  the  place  where  she 
is  convinced  of  the  need  of  good  roads  and 
rapid  transportation.  All  nations  prepara- 
tory to  launching  upon  an  extensive  road 
building  program  must  go  through  a  period 
of  education.  Japan  has  gone  through  that, 
the  same  as  America  went  through  it  and  as 
many  other  nations  have   done. 

In  Japan  all  that  remains  to  be  done  now 
is  to  organize  the  forces  for  carrying  out  such 
a  program,  to  lay  out  a  thoroughly  scientific 
and  proven  method  of  construction,  including 
the  correlation  of  all  the  roads  of  the  Empire, 
and  then  begin  the  actual  work  of  construc- 
tion. I  am  convinced  this  work  will  be  under- 
taken later  this  year. 


Use  of  Rail  Declines 

in  Transporting  Stock 

KANSAS  CITY,  March  13  —  The 
Monthly  Review  of  the  Federal  Reserve 
Bank  of  Kansas  City  takes  official  cog- 
nizance of  the  radical  increase  in  the 
use  of  motor  trucks  during  the  past  few 
months  for  transporting  livestock  to  the 
six  principal  markets  in  this  District. 

It  is  well  known  that  the  open  winter 
has  been  propitious  for  the  highway 
transportation  of  commodities,  but  no 
comment  had  previously  been  made  on 
the  actual  extent  .of  this  practice,  espe- 
cially in  its  reference  to  railroad  traf- 
fic. The  Federal  Reserve  Bank,  how- 
ever, collating  data  on  movements  of 
stock,  notes  the  decline  in  the  number 
of  railroad  cars  carrying  stock  to 
market. 

The  editor,  however,  did  not  rest  con- 
tent with  .  that  particular  piece  of  in- 
formation, but  sought  other  data  to 
round  out  livestock  figures.  The  marked 
increase  in  numbers  of  animals  received 
at  yards  "through  the  gates,"  that  did 
not  come  by  railroad,  gave  the  cue — the 
"drive-ins,"  including  both  stock  actually 
driven  in  on  foot  and  that  transported 
in  vehicles,  showing  a  marked  increase. 
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N.  H.  Van  Sicklen,  at  on©  time  publisher 
<of  Motor  Age  and  latterly  manufacturer  of 
iihe  Van  Sicklen  speedometer,  has  been 
appointed  assistant  general  manager  of 
Apperson  Bros.  Automobile  Co.  Van  Sicklen 
ils  a  pioneer  in  the  industry,  having  been 
long  identified  with  several  of  its  branches, 
lie  is  also  well  known  nationally  as  a  sports- 
man. T.  E.  Jarrard  will  continue  as  vice- 
president  and  sales  manager. 

Wilbur  F.  Opdyke,  for  a  number  of  years 
/connected  with  the  Crescent  Tool  Co., 
Jamestown,  N.  Y.  and  later  connected  with 
the  Walden  Worcester  Co.  of  Worcester, 
Mass.,  has  been  appointed  district  sales 
(nanager  for  the  Ohio  and  Michigan  territory 
ifor  C.  N.  &  F.  W.  Jonas,  direct  manufac- 
turers' representatives  to  the  jobbing  auto- 
motive trade  of  a  number  of  well  known 
accessory  lines. 

F.  W.  Fenn,  secretary  of  the  motoi^  truck 
committee  of  the  National  Automobile  Cham- 
ber of  Commerce,  will  address  the  engineer- 
ing students  of  the  Massachusetts  Institute 
of  Technology  on  March  24.  He  will  speak 
before  the  Bay  State  Automobile  Association 
on  March  22,  and  will  discuss  the  use  of 
motor  buses  by  traction  lines  before  the  New 
England  Railway  Club  on  March  23. 

yv.  T.  Heifer  who  has  been  ill  for  more 
fth«,n  a  year  has  fully  recovered  his  health 
•and  is  contemplating  moving  from  Detroit 
vWhQre  he  is  now  living  to  Southern  Cali- 
fornia, probably  Los  Angeles,  to  return  to 
active  work  in  the  industry.  Heifer  is  one 
of  the  veteran  tire  men  of  the  country, 
being  the  first  branch  manager  of  the 
Diamond  Rubber  Co.  in  Boston. 

.Francis  W.  Davis,  one  of  the  best  known 
men  in  the  automotive  engineering  field,  has 
resigned  as  consulting  engineer  of  the  truck 
department  of  the  Pierce-Arrow  Motor  Car 
Co.  with  which  he  has  been  associated  for 
several  years.  Other  than  leaving  on  an 
extended  trip  to  Europe  he  has  announced 
no  definite  plans  for  the  future. 

Frank  J.  Pardee,  for  many  years  identified 
with  the  automobile  industry  in  Chicago  and 
for  a  long  period  sales  manager  of  the 
Diamond-T  Motor  Truck  Co.,  has  been  named 
general  sales  manager  of  the  Leach  Motor 
Car  Co.  of  Los  Angeles,  succeeding  Roy  D. 
Heartz  who  has  retired  from  business. 

C.  W.  Henry  has  joined  the  field  force  of 
the  Elgin  Motor  Car  Corp.  as  district  man- 
ager in  charge  of  the  Minneapolis  zone.  He 
was  formerly  associated  with  Dodge  Brothers 
and  with  the  Maxwell-Chalmers  organization 
in  the  capacity  of  district  representative. 

George  C.  Kloss,  formerly  eastern  district 
-sales  manager  of  the  Gillette  Rubber  Co.,  has 
4)een  appointed  special  representative  of  the 
Delion  Tire  &  Rubber  Co.  of  Baltimore. 
Kloss  has  served  with  various  tire  companies 
since  he  first  joined  the  industry  in  1900. 

W.  H.  Sackman  who  recently  resigned  as 
chief  engineer  of  the  Light  Manufacturing  & 
Foundry  Co.  of  Pottstown,  Pa.,  has  been 
chosen  a  director  and  chief  engineer  of  the 
Pennsylvania  Gasoline  Drill  Co.  of  Phila- 
delphia. 

Earle  T.  Sutton,  formerly  advertising 
manager  of  the  Denby  Motor  Truck  Co.  and 
having  wide  sales  experience  both  whole- 
sale and  retail,  has  been  appointed  to  the 
factory  staff  of  the  Signal  Truck  Corp., 
Detroit. 

H.  K.  Wheelock  has  returned  as  managing 
head  of  the  Western  Vulcanizer  Manufac- 
turing Co.,    Chicago.     Wheelock  relinquished 
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management  a  year  ago  on  account  of  ill 
health  and  his  duties  were  taken  over  tem- 
porarily by  W.  J.  Jarratt. 

E  Z.  Jones,  formerly  director  of  sales  of 
the  Winther  Motor  Corp.  and  handling  sales 
in  1921  for  the  Jackson  Motors  Corp.,  has 
been  appointed  New  York  branch  manager 
for  the  Anderson  Motor  Co. 

P.L.  Palmerton,  chief  of  the  rubber  division 
of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, will  leave  soon  for  Europe  to  make 
the  first  governmental  survey  of  markets 
abroad  for  tires  and  other  rubber  products. 

William  C.  Hunt,  formerly  advertising  man- 
ager of  the  Columbia  Motors  Co.,  has  be- 
come automobile  editor  of  the  Detroit  Jour- 
nal. 

Guy  Core,  former  sales  manager  of  the 
Jackson  Motor  Shaft  Co.,  has  become  assist- 
ant sales  manager  of  the  Reynolds  Spring 
Co.,  Jackson,  Mich. 

Alfred  Reeves,  general  manager  of  the 
National  Automobile  Chamber  of  Commerce, 
will  leave  Monday  for  a  two  weeks'  trip  to 
the  factories  of  members  of  the  organization. 

J.  Henry  Smith  has  been  appointed  man- 
ager of  sales  of  the  automobile  body  depart- 
ment of  the  Pullman  Co.  with  headquarters 
at  Chicago. 

F.  B.  Willis  has  been  named  sales  manager 
of  the  H.  C.  S.  Co.,  Indianapolis. 


Wright  Rubber  Products 
Formed;  Will  Make  Mats 

RACINE,  WIS.,  March  13  —  The 
Wright  Rubber  Products  Co.,  a  new  Ra- 
cine, Wis.,  corporation  with  $300,000  cap- 
ital, will  start  work  immediately  on  the 
erection  and  equipment  of  a  factory.  It 
will  make  a  wide  variety  of  mechanical 
rubber  goods,  including  mats  for  motor 
cars  and  ninning  boards. 

It  will  not,  at  least  for  the  present, 
engage  in  tire  and  tube  manufacturing. 
Clarence  Wright,  for  many  years  con- 
nected with  Racine  tire  and  rubber  com- 
panies,  is   president. 


Senate  Committee  Favors 
Further  Federal  Road  Aid 

WASHINGTON,  March  13— Continu- 
ance of  Federal  aid  to  states  in  highway 
construction  is  advocated  in  the  report 
of  the  Senate  Committee  on  Postoffices 
and  Post  Roads  in  the  postoffice  appro- 
priation bill  reported  to  the  Senate.  The 
committee  recommends  an  appropriation 
of  $50,000,000  for  Federal  aid  during 
the  fiscal  year  of  1923,  and  suggests 
the  authorization  of  $65,000,000  in  1924 
and  $75,000,000  in  1925. 

The  committee  declares  that  refusal  to 
appropriate  for  1923  means  the  abandon- 
ment of  Federal  aid.  It  also  advocates 
an  appropriation  of  $2,200,000  for  air 
mail  service  from  New  York  to  San  Fran- 
cisco. The  current  appropriation  amounts 
to  $4,125,000. 


FORD  TITLE  TO  LINCOLN  CLEAR 

DETROIT,  March  15— Federal  Judge 
Tuttle  has  decided  that  Henry  Ford  has 
a  clear  title  to  the  properties  of  the  Lin- 
coln Motor  Co.  and  that  any  claims  filed 
by  the  government  must  be  settled  by  the 
Detroit  Trust  Co.  as  receiver  for  the  old 
Lincoln  company. 
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Boston  Holds  Last 
Big  Sectional  Show 

Exhibit  Clinches  Impression  From 

Other  Parts  of  Country  of 

Public  Interest 


BOSTON,  March  15— Boston's  twenti- 
eth annual  show,  the  last  of  the  indus- 
try's great  sectional  exhibitions  this  year, 
is  clinching  more  firmly  the  impressions 
made  by  the  ten  weeks  of  shows  preced- 
ing it  that  popular  interest  in  motor  cars 
is  strong  and  that,  aside  from  conditions 
peculiar  to  certain  parts  of  the  country, 
a  sales  volume  in  excess  of  1921  may  be 
expected  during  the  remainder  of  the 
spring  selling  season. 

Attendance  has  been  satisfactory  and 
has  been  increasing  daily,  the  interest 
indicating  a  good  proportion  of  potential 
buyers.  New  England  dealers  up  to 
Wednesday  night  had  registered  close  to 
50  per  cent  of  their  numbers  at  the  show, 
and  most  of  the  sales  meetings  conducted 
by  the  manufacturers  and  distributors 
have  been  well  attended. 

Sales  Resistance  Diminishing 

Motor  car  dealers  from  the  outljing 
communities  brought  encouraging  re- 
ports of  diminishing  sales  resistance  due 
to  price  uncertainty  and  a  more  hopeful 
public  attitude  concerning  general  busi- 
ness conditions. 

The  trade  in  Boston  proper  and  the 
adjacent  territory  is  spotty.  Dealers  who 
have  close,  efficiently  operating  organiza- 
tions are  moving  cars  in  fairly  good  vol- 
ume right  now.  Some  of  them  are  piling 
up  large  spring  delivery  sales.  The  rest 
are  showing  some  improvement  over  the 
sales  of  a  year  ago. 

There  is  a  note  of  increasing  optimism 
in  the  truck  section,  due  to  the  better 
general  business  tone  of  the  territory, 
and  all  of  the  exhibitors  expect  the 
spring  months  to  show  a  marked  im- 
provement in  sales.  In  fact,  selling  al- 
ready has  reached  good  proportions  in 
lighter  trucks  and  business  cars. 


Few  Motor  Vehicles  Made 
in  Germany  Reach  America 

WASHINGTOV,  March  15— Only  2.2 
per  cent  of  the  968  motor  vehicles  ex- 
ported from  Germany  were  received  in 
this  country  during  January,  according 
to  an  analysis  of  foreign  trade  by  the 
Automotive  Division  of  the  Department 
of  Commerce.  Holland  was  the  princi- 
pal country  of  destination,  as  21.5  per 
cent  of  the  German  exports  were  taken 
across  the  frontier. 

Exports  from  Germany  showed  a  slight 
decrease  as  compared  with  December. 
Belgium  accepted  17  per  cent  of  the 
passenger  cars,  trucks  and  chassis  (for 
both);  Sweden,  9  per  cent;  Spain,  9  per 
cent;  Denmark,  8  per  cent;  South  East 
Asia,  6.6  per  cent;  South  America,  2.7 
per  cent;  Switzerland,  1.6  per  cent;  Aus- 
tria, 1.5  per  cent,  and  all  other  countries 
less  than  one  per  cent  each. 
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FINANCIAL  NOTES 


Gray  &  Davis,  Inc.,  for  the  calendar  year 
of  1921,  which  was  the  first  full  year  operated 
under  American  Bosch  Magneto  manage- 
ment, reports  an  operating  loss  of  $179,594, 
compared  with  a  deficit  in  1920  of  $468,108 
and  with  a  net  profit  in  1919  of  $405,680.  The 
Cambridge  plant,  with  sales  of  $1,061,642, 
showed  an  operating  profit  of  $6,980,  and  the 
Amesbury  plant,  with  sales  of  $791,193,  re- 
ported an  operating  loss  of  $186,574.  In  1920 
the  net  loss  for  the  first  seven  months  under 
the  old  management  was  $436,109,  and  in  the 
final  five  months  under  the  new  management 
it  was  but  $4,998,  of  which  the  Amesbury 
plant  showed  a  loss  of  $53,215,  and  the  Cam- 
bridge plant  a  profit  of  $48,216. 

Maxwell  Motor  Corp.  executive  committee 
has  voted  to  anticipate  the  maturity  of  the 
issue  of  approximately  $3,850,000  series  A 
gold  notes  due  June  1,  1922,  by  retiring  them 
under  the  call  of  privilege  of  April  1.  The 
strength  of  the  company's  cash  position  is 
indicated  by  this  action  in  retiring  the  notes 
sixty  days  before  maturity.  Maxwell  carries 
no  bank  loans  at  the  present  time. 

Reynolds  Spring  Co.  of  Jackson  has  de- 
clared a  dividend  of  1%  per  cent  on  the 
preferred  A  stock,  payable  March  31,  1922  to 
stockholders  of  record  at  the  close  of  busi- 
ness on  March  22. 

Hupp  Motor  Car  Corp.  has  declared  its 
regular  quarterly  dividend  of  1%  per  cent  on 
preferred  stock,  payable  April  1  to  stock  of 
record  March  20. 

Fisher  Body  Corp.  of  Ohio  has  declared  its 
regular  quarterly  dividend  of  $2  on  the  pre- 
ferred stock,  payable  April  1  to  stock  of  rec- 
ord March  25. 

Kelsey  Wheel  Co.  has  declared  the  regular 
quarterly  dividend  of  $1.50  on  the  common 
stock,  payable  April  1  to  stock  of  record 
March   20. 


Meixell  States  Gasoline 

Tax  Is  Discriminatory 

NEW  YORK,  March  15— Motor  vehi- 
cle taxes  upon  gross  tonnage  and  horse- 
power instead  of  upon  gasoline  purchases 
were  advocated  by  Harry  Meixell,  secre- 
tary of  the  Motor  Vehicle  Conference 
Committee,  in  an  address  before  the  Oil 
Trades  Association  of  New  York.  He 
said: 

The  main  objections  to  the  gasoline  tax 
are  that  it  discriminates  against  the  internal 
combustion  vehiclfe-  In  favor  of  those  driven 
by  electricity  or  steam;  that  it  fails  to  dis- 
criminate between  the  use  of  automobiles  for 
pleasure  and  for  business;  that  it  is  i  ostly 
in  administration  and  brings  with  it  other 
and  higher  taxes  upon  the  users  of  motnr 
vehicles. 

Without  question,  Meixell  said,  own- 
ers of  motor  cars  should  pay  a  share  of 
the  expense  of  maintaining  highways, 
but  only  on  the  basis  of  gross  weight  and 
horsepower.  He  estimated  that  one- 
tenth  of  the  motor  vehicles  in  use  in  the 
United  States  are  commercial  trucks. 


BOWSER  TIME  LENGTHENS 

FORT  WAYNE,  K'D.,  March  14— 
Scheduled  hours  for  employees  in  the 
shop  of  S.  F.  Bowser  &  Co.,  Inc.,  of  this 
city,  pump  and  tank  manufacturer,  are 
now  fifty  a  week,  due  to  increased  busi- 
ness.   The  day  men  will  work  nine  hours 


a  day  for  the  first  five  days  of  the  week 
and  five  hours  on  Saturday.  The  night 
men  will  work  ten  hours  a  night  for  five 
days  a  week,  starting  at  7:30  o'clock. 
Overtime  will  not  start  until  the  sched- 
uled hours  for  the  day  have  been  worked. 
This  is  the  longest  work  schedule  in 
force  at  the  Bowser  plant  for  some.  time. 


60,000,  G.  M.  Output 

in  First  Three  Months 

NEW  YORK,  March  15— Production 
by  the  various  General  Motors  divisions, 
including  all  types  of  motor  vehicles, 
will  approximate  60,000  for  the  first 
three  months  of  this  year,  as  compared 
with  about  25,500  for  the  same  period 
in  1921.  The  total  output  of  all  divisions 
for  January  were  approximately  15,400, 
compared  with  6000  in  January,  1921. 

February  production  increased  to  21,- 
000  as  compared  with  8900  for  February 
last  year.  Buick  continues  to  lead  all 
other  divisions.  Business  of  the  General 
Motors  Truck  Co.  has  not  increased  to 
the  same  extent  and  sales  by  the  Samson 
tractor  division  have  been  small  thus 
far  this  year. 


Kelsey  Wheel  Co.  Reports 
$16.06  Earned  on  Common 

DETROIT,  March  16— Although  the 
gross  sales  of  the  Kelsey  Wheel  Co., 
Inc.,  showed  a  substantial  decline  during 
1921,  at  $17,487,597,  compared  with  $25,- 
200,913,  during  1920,  the  net  profits  are 
shown  in  the  annual  report,  after  charges 
and  Federal  taxes  amounted  to  $1,792,- 
862  equivalent,  after  providing  for  pre- 
ferred dividends,  to  $16.06  a  share  earned 
on  the  $10,000,000  common  stock. 

Net  profits  during  1920  totaled  $1,- 
916,008,  or  at  the  rate  of  $17.24  a  share. 
After  payment  of  deferred  dividends, 
there  was  a  surplus  of  $1,606,109,  as 
compared  with  $1,724,107  at  the  end  of 
1920. 


MULLINS  BODY  CORP. 

SALEM,  OHIO,  March  16— The  Mul- 
lins  Body  Corp.  for  the  year  ended  Dec. 
.'U,  1921,  reports  net  operating  loss  of 
$87,617  after  expenses.  Net  sales  dur- 
ing the  year  amounted  to  $1,431,243. 
Gross  profits  from  sales  after  deducting 
cost  amounted  to  $130,061.  After  de- 
ducting miscellaneous  charges  of  $23,327 
and  expenses  $217,678,  there  was  a  deficit 
of  $110,392. 


AVERY  REPORTS  DEFICIT 

PEORIA,  ILL.,  March  15— Avery  Co.'s 
annual  report  shows  a  net  deficit  of  $714,- 
•^69  on  operations  and  a  total  deficit  of 
■■2,657,827,  after  inventory  adjustment 
and  other  expenses,  compared  to  an  op- 
erating profit  of  $17,.355  in  1920. 

The  comparative  balance  sheet  as  of 
Nov.  30,  1921,  shows  accounts  receivable, 
etc.,  of  $1,243,713,  against  $817,625  in 
320;  and  inventory  of  $4,209,696  iivl921, 
compar  d  to  $7,010,994  in  the  previous 
year. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


The  trend  of  the  call  money  market 
was  generally  downward  throughout  last 
week.  The  week's  range  was  3^/^  per 
cent  to  5  per  cent,  as  compared  with  4 
per  cent  to  5V^  per  cent  in  the  previous 
week.  For  fixed  date  funds  offerings 
were  in  better  supply,  although  the 
range  remained  unchanged  at  4%  per 
cent  to  5  per  cent  for  all  maturities 
from  sixty  days  to  six  months.  The 
prime  commercial  rate  continued  to  be 
quoted  at  4%  per  cent  to  5  per  cent.  The 
plentiful  supply  of  funds  during  the 
greater  part  of  last  week  was  princi- 
pally due  to  the  accumulation  of  money 
here  for  the  March  15  turnover,  which 
will  include  the  payment  of  the  first  in- 
stallment of  the  1921  Federal  Income 
Tax. 

Further  gains  of  $14,5000,000  of  gold 
and  of  $13,200,000  of  total  cash  reserves 
were  shown  in  the  Federal  Reserve  state- 
ment as  of  March  8,  1922.  Total  bills 
on  hand  decreased  $70,309,000  and  total 
earning  assets  $39,506,000.  Total  depos- 
its decreased  $38,391,000.  Federal  Re- 
serve notes  in  circulation,  on  the  other 
hand,  increased  $451,000. 

The  gold  reserves  of  the  New  York 
institution  increased  last  week  $3,137,- 
000.  There  was  a  shrinkage  of  $9,873,- 
000  in  total  deposits.  Federal  Reserve 
notes  in  circulation  showed  an  increase 
of  $1,607,000,  and  the  ratio  of  total  re- 
serves to  deposit  and  Federal  Reserve 
note  liabilities  combined  increased  from 
84.1  per  cent  to  84.9  per  cent. 

Bradstreet's  Index  Number  of  commod- 
ity prices  as  of  March  1  showed  a  fur- 
ther slight  gain,  the  eighth  gain  shown 
in  nine  months  in  the  general  price  level 
since  early  last  June.  The  index  num- 
bers as  of  March  1  indicates  a  gain  of 
1.5  per  cent  over  that  of  February  1 
and  of  S.5  per  cent  over  that  of  June  1, 
1921,  but  it  is  2.2  per  cent  below  the 
level  of  March  1,  last  year. 


Prop 


onents  of  Metric 
System  Are  Organizing 

WASHINGTON,  March  14— That  pro- 
ponents of  the  metric  system  are  going 
to  stimulate  efforts  looking  to  the  estab- 
lishment of  this  plan  of  measurement  has 
become  evident.  An  organization  of  the 
local  section  of  workers  for  the  installa- 
tion of  the  metric  system  and  the  passage 
of  the  Britten-Ladd  bill  was  effected  last 
Friday  night  at  George  Washington  Uni- 
versity Law  School. 

It  is  also  proposed  to  name  an  "educa- 
tional" committee  in  order  to  acquaint 
the  people  of  the  country  with  the  alleged 
benefits  that  would  arise  from  the  metric 
system.  Senator  C.  F.  Ladd,  of  North 
Carolina,  spoke  of  an  amendment  to  his 
bill  which  would  provide  that  in  1926  all 
Government  specifications  and  engineer- 
ing works  be  done  with  the  use  of  the 
metric  system. 
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INDUSTRIAL  NOTES 


Deman- Myers  Cord  Tire  Co.  reported  a 
bright  outlook  for  the  year  at  its  annual 
meetingr.  The  overhead  expense  has  heen 
reduced  to  the  minimunn,  it  was  stated,  and 
the  company  is  now  operating  on  the  lowest 
cost  possible  and  still  maintain  the  cfliciency 
of  the  organization.  Full  capacity  produc- 
tion is  planned,  although  conservatism  will 
mark  the  company's  program.  F.  F.  Dugan, 
formerly  with  the  Gootlyear  Tire  &  Rubber 
Co.,  has  been  elected  vice-president  and 
director  of  sales.  C.  L.  Mason,  sales  man- 
ager, will  be  in  charge  of  distributors  and 
branches.  Additions  to  the  field  force  in- 
clude J.  H.  Appleby  who  will  cover  Illinois 
and  J.  P.  Egan  whose  territory  takes  in 
Ohio.  The  Board  of  directors  elected  the 
following  officers:  President,  Walter  E. 
Myers;  vice-president,  F.  F.  Dugan;  secre- 
tary and  general  manager,  Walter  R.  Den- 
man;  treasurer,  John  E.  Morris;  and 
assistant  secretary  and  treasurer,  L.  M. 
Harper.  The  offices  of  the  company  have 
been  moved  from  Cleveland  to  Warren, 
Ohio. 

Ewing  Bolt  &  Screw  Co.,  Detroit,  has 
acquired  the  plant  of  the  Detroit  Machine 
Co.,  new  capital  being  provided  for  the  de- 
velopment of  both  concerns.  Plans  con- 
template the  sale  of  the  Machine  company's 
property  and  the  construction  of  a  new  plant 
in  the  River  Rouge  near  the  Ford  steel  plant 
on  a  site  owned  by  the  Ewing  Corp.     Myles 

B.  Ewing,  president  and  J.  A.  Hale,  secretary 
and  treasurer  of  the  Ewing  company,  assume 
the  same  oflSces  with  the  Machine  company. 
David  W.  Pell,  manager  of  the  Machine 
company  becomes  production  manager  of  the 
Ewing  concern.  The  directors  are  Hal  H. 
Smith,  Frank  W.  Blair.  Arthur  T.  Waterfall. 
David  W.  Pell,  A.  N.  Marion.  ISIyles  E. 
Ewing,  J.  A.  Hale,  all  of  Detroit;  and  H.  J. 
Douglas  and  David  L.  Rockwell  both  of 
Cleveland,  the  latter  being  vice-president. 

Perfection  Heater  &  Manufacturing  Co., 
Cleveland,     at     its     annual    meeting    elected 

C.  S.  Pelton  president  and  general  manager. 
W.  A.  C.  Smith  vice-president  and  F.  D. 
Kellogg  secretary  and  treasurer.  E.  Ty.  Jones 
was  appointed  sales  manager  and  G.  W. 
Rouvel,  assistant  treasurer.  All  directors 
were  re-elected.  The  company  repoi-ts  busi- 
ness to  be  in  a  very  satisfactory  condition 
with  bright  prospects  for  1922.  A  number 
of  important  changes  are  being  made  in  its 
production    equipment. 

Kendell  Engineering  Corp.,  Fort  Wayne, 
Ind.,  formerly  the  Kendell  Engineering  Co., 
has  completed  its  plans  for  expansion  under 
which  it  will  begin  operations  immediately 
on  a  new  plant.  There  has  been  no  changes 
in  personnel,  C.  A.  Kendell  continuing  to 
act  as  president  and  engineer;  Robert  I.,. 
Kendell  as  vice-president  and  sales  director 
and  M.  W.  Cartwright  as  secretary  and 
treasurer. 

Carpenter  Tire  &  Rubber  Co.,  Hempstead, 
rx)ng  Island,  is  confining  its  business  ex- 
clusively to  the  manufacture  of  solid  motor 
truck  tires.  Production  is  now  fully  under- 
way at  its  new  plant.  The  company  was 
formed  several  years  ago  as  distributor.'', 
with  Harry  B.  Carpenter  as  president  and 
general  manager.  As.sociated  with  him  is 
Harry   Davenport  as  general   superintendent. 

Torbensen  Axle  Co.  is  establishing  a  chain 
of  parts  service  stations,  each  station  to  bo 
centrally  located  and  to  carry  a  complete 
line  of  the  company's  parts.  It  is  planned 
to  arrange  these  locations  so  that  there  will 
not  be  more  than  twenty-four  hours  delay  in 
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service.  It  is  expected  that  the  entire 
distributing  organization  will  be  completed 
within  the  next  sixty  days. 

Lakeside  Forge  Co.,  Eric,  Pa.,  has  opened 
offices  in  the  Penobscot  building,  Detroit,  and 
at  334  North  Capitol  Avenue,  Indianapolis,  in 
addition  to  its  present  district  sales  offices 
in  New  York  and  Cleveland.  These  are  in- 
dustrial .sales  offices  and  are  not  in  any  way 
connected  with  the  jobbing  or  dealer  end  of 
the    business. 

Tuscora  Rubber  Co.,  a  $1,500,000  company 
making  special  rubber  articles  at  Dover,  Ohio, 
has  been  placed  in  the  hands  of  C.  C.  Adams 
and  Henry  Krantz  as  receivers.  The  cor- 
poration was  organized  in  1919  and  started 
operations  in  1921.  There  are  approximately 
1,600  stockholders  throughout  Ohio  and  West 
Virginia. 

Chicago  Automobile  Supply  House  an- 
nounces a  change  in  its  personnel.  William 
M.  Weber  is  president  and  treasurer;  Robert 
S.  Mitten,  vice-president  and  general  sales 
manager  and  Otto  H.  Weber,  secretary.  The 
former  secretary  and  treasurer,  J.  E. 
Brennan,    hos    retired. 

Kelly-Springfield  Tire  Co.  at  its  annual 
meeting  increased  the  number  of  directors 
from  eight  to  twelve,  the  new  members 
being  C.  A.  Brown,  T.  C.  Marshall,  J.  V. 
Mowe  and  M.  Switzer.  The  old  directors 
were   re-elected. 

New  England  Velle  Co.,  Boston,  is  de- 
veloping plans  under  which  it  will  finance 
both  wholesale  and  retail  car  .sales. 

E.  Edelmann  &  Co.  plant  in  Chicago  has 
been  sold  to  the  Bassiok  Manufacturing  Co. 
foi'  $260,000. 
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Cleveland  Fisher  Body 

Plant  Operating  Full  Time 

CLEVELAND,  March  14.— In  line 
with  the  general  improvement  in  auto- 
motive conditions  here  the  Fisher  Body 
Corp.  plant  is  now  operating  on  a  full 
time  basis  and  is  turning  out  200  bodies 
a  day.  Practically  capacity  production 
is  the  schedule,  with  2,800  men  employed. 
About  six  months  ago  the  plant  was 
practically  closed  down,  after  having 
been  in  production  with  about  3,000  men 
the  latter  part  of  1920.  Last  October 
production  was  resumed  on  a  small  scale 
and  it  has  been  increased  steadily. 

At  the  plant  it  was  reported  that  in- 
quiries for  bodies  of  the  closed  type  have 
greatly    increased. 

The  Baker  R  &  L  Co.  has  announced 
that  business  has  reached  50  or  60  per 
cent  of  normal.  The  Ohio  Body  Blower 
Co.  and  the  Rubay  plants  also  report 
that  inquiries  have  increased  and  that 
production  gained   during  March. 

The  industry  is  responsible  largely  for 
the  expansion  of  the  Otis  Steel  Co.  and 
the  Empire  Rolling  Mill  Co.,  both  of 
which  are  going  into  the  production  of 
steel    sheets. 


REO  ACTIVITIES  INCREASE 

DETROIT,  March  13— Reo  Motor  Co. 
has  placed  its  engine  department  on  ap- 
proximately full  time  production,  and 
will  increase  its  operations  in  other  de- 
partments as  the  supply  of  engines  is 
increased.  Steady  growth  in  orders  is 
reported  from  all  parts  of  the  country. 
The  new  Reo  special  taxicab  will  bo  ready 
for  the  market  within  thirty  days. 


Significant  In  the  present  conaition  of  the 
steel  market  Is  the  reaction  which  the  an- 
nouncement  that  certain  producers  of  bars, 
shapes,  and  plates  had  revised  upward  their 
asking  prices  for  these  products  had  upon 
the  mind  of  the  industry  as  a  whole.  Not  a 
few  sales  managers  were  frankly  uneasy 
that  the  ado  which  was  made  about  these 
advances  might  be  misconstrued  and  tend  to 
scare  out  of  the  market  buyers  of  steel 
products  price,-;  on  which  never  descended 
to  the  low  levels  of  bars,  shapes,  and  plates. 
At  I.SSc*,  the  level  recently  prevailing  in  the 
bar  market,  this  product  was  $1  a  ton  below 
its   ten-year    pre-war   average. 

Plates  and  shapes  were  $3  a  ton  below 
that  average,  whereas  black  sheets  at  Zr, 
the  price  in  vogue  throughout  this  year,  are 
selling  at  $14  a  ton  above  their  ten-year  pre- 
war average.  While  there  was  ample 
statistical  ground  for  the  advance  in  bars, 
shapes,  and  plates,  the  independent  that  led 
In  the  upward  revision  announced  the  higher 
quotation  only  after  his  books  were  com- 
fortably filled  with  orders  at  the  old  price. 
Noteworthy  it  is  also  that  at  about  the  same 
time  this  Interest  raised  its  price  on 
structural  shapes  $3  a  ton,  another  inde- 
pendent booked  a  large  structural  contract, 
erected,  on  a  basis  of  V  a  pound  for 
structural  shapes  or  $10  a  ton  below  the  new 
quotation  of  the  former  and  $7  a  ton  below 
the    market    that    had     prevailed     previously. 

That  the  independent  who  led  In  the 
advance  on  bars,  shapes  and  plates  had 
followers,  means  very  little.  In  the  first 
place,  compared  with  other  steel  products, 
those  affected  sold  at  tco  low  a  price. 
Moreover,  any  fairly  prominent  steel  pro- 
ducer who  announces  an  advance  will  always 
have  a  certain  number  of  followers.  The 
latter  will  try  it  out  for  a  time.  If  they  can 
not  book  orders  at  the  new  price,  the  re- 
sponsibility for  the  advance  rests  with  Ks 
originator,  and  they  can  very  easily  back 
water  after  a  certain  length  of  time.  As 
concerns  distinctly  automotive  steel  products, 
especially  sheets,  producers  generally  are  In 
a    "let    well    alone"    frame    of    mind. 

Pig  Iron. — Several  sizeable  tonnages  for 
second  quarter  delivery  have  been  contracted 
for  by  automotive  castings  makers  in  the 
Middia  West,  malleable  seemingly  leading 
foundry  in  point  of  consuming  interest.  The 
market's  tone   is   fairly  steady. 

Steel. — Quite  a  few  transactions  in  steel 
bars  have  been  consummated  of  late  for 
account  of  automotive  consumers  at  prices 
below  those  announced  by  some  of  the  in- 
dependents. The  automotive  industry  has 
the  market  for  cold-finished  steel  bars 
virtually  to  itself.  Similar  conditions  prevail 
in  the  hot-rolled  and  cold-rolled  strip  steel 
industry  which  is  now  operating  at  the 
highest  rate  of  the  year,  about  50  per  cent 
of  capacity.  The  sheet  bar  situation  is  un- 
changed, $29  being  gener."'lly  quoted.  Pitts- 
burgh or  Youngstown.  Demand  for  all  sorts 
of  sheets  continues  steady,  as  do  prices.  No 
unusually  large  commitments  are  noted  but 
autoniotive  consumers  are  buying  consistent- 
ly and  nearly  always  for  early  shipment. 
Improvement  is  also  noted  In  the  demand  for 
bolts  and  nuts.  Orders  for  several  thousand 
tons  of  frame  stock  and  full  finished  sheets 
are  overhanging  the  market. 

Aluminum. — If  there  are  any  bargain  lots 
of  sheets  around,  they  are  visible  to  buyers. 
Ingots,  of  course,  continue  in  abundant 
supply,  but  holders  are  somewhat  mere 
reserved  when   it  come  to  prices. 

Copper. — The  market  Is  gradually  recover- 
ing. 
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Calendar 


Ma/rch  16,  1922 


SHOWS 

April  3-16 — New  York,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 

FOREIGN  SHOWS 

March,  1922  —  Santiago,  Chili, 
Annual  Automobile   Show. 

March  10-July  31— Tokio,  Japan, 
Peace  Exhibition. 

April  16-23 — Mexico  City.  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Elx- 
hibit. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.   Automotive    Section. 


May  1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24-June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

May.  28-June  5 — Prague.  Motor 
Show.    Hotel  de  Ville. 

July  1-24 — London  (Olympia). 
Aircraft  EJxhibltion. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
Bocicao  Automobilista  Bra- 
zileria. 

Sept.  15-20 — The  Hague.  Auto- 
mobile Show. 

September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 


Oct.  12-23 — London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.  lO-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road.   Coventry. 

November — B  uenos  Aires. 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentine. 

CONVENTIONS 

April  20-22— Buffalo,  N.  Y., 
Sixth  Annual  Convention 
of  the  American  Gear 
Manufacturers  Associa- 
tion. 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jil. 


May  16-18— Washington,  D.  c:,- 
Annual  Meeting  of  the- 
Chamber  of  Commerce  ofi 
the  United  States. 

June  11-15 — Milwaukee,  Annual^ 
International  Convention* 
of  the  Associated  Adver-- 
tising  ClubB  of  the  Worldl 

June  26-July  1— Atlantic  City.- 
Twenty-fifth  Annual  Meet'-- 
ing  of  the  American* 
Society  for  Testing; 
Materials,  Chalfonte-Had'- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.  A.   E.  MEETINGS 

Detroit,  Mar.  24,  April  28,  May 
26. 

June  20-24  —  White  Suplur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


Sacramento  Market 
Is  Becoming  Active 

Reflects  Opinion  of  Farmers  and 

Business  Men  That  Good 

Year  Is  Here 

SACRAMENTO,  GAL.,  March  9-^ 
After  passing  through  one  of  the  worst 
winter  seasons  ever  known  here  in  the 
automobile  industry,  indications  are  there 
are  much  better  times  ahead.  Condi- 
tions here  have  been  as  elsewhere.  Finan- 
cial readjustments  and  depression,  price 
uncertainties  and  a  general  drop  in  the 
price  of  farm  products,  with  no  corre- 
sponding decrease  in  freight  rates  or  pro- 
duction costs,  have  made  the  farming  dis- 
tricts poor  fields  for  the  motor  car  sales- 
man. 

Of  course,  the  winter  season  always  is 
light  and  spring  always  shows  a  decided 
improvement.  But  the  winter  just  ended 
was  worse  than  usual,  far  worse.  There 
were  almost  no  sales.  But  the  spring  is 
brighter  than  ever,  and  sales  already  are 
coming  along  in  good  shape.  With  the 
conviction  that  prices  have  been  settled 
for  the  time  being,  buyers  seem  wiping 
to  open  up  the  purse  strings  and  the  first 
few  bright,  warm  days  of  the  season  saw 
hundreds  of  new  jobs  on  the  highways 
of  northern  California. 

The  automobile  market  may  be  taken 
as  a  fair  index  of  conditions  generally. 
Automobiles  are  bought  when  there  is 
money  available  or  in  sight.  Hence  the 
fact  that  the  market  is  showing  activity 
reflects  the  belief  of  the  farmers  and 
business  men  that  this  is  going  to  be  a 
good  year.  This  winter  has  been  ideal 
for  fruit;  there  should  be  big  crops  which 
means  many  automobiles. 

S.  A.  E.  APPROVES  CHANGES 

NEW  YORK,  March  15— The  revisions 
in  the  standard  body  nomenclature,  to- 


gether with  other  recommendations  of 
the  Standards  Committee  made  at  the 
winter  meeting  of  the  Society  of  Auto- 
motive Engineers,  have  been  adopted  by 
a  mail  vote  of  the  society.  This  ex- 
cludes, of  course,  the  recommendations 
pertaining  to  the  stamping  of  engine 
numbers  which  were  withdrawn  by  au- 
thority of  the  council  and  the  revision 
of  the  engine  testing  forms,  which  was 
referred  back  to  the  Engine  division. 


New  Orleans  Orders 
Eight  KeUy  Trucks 


Plant  Force  Grows — Interxfational 
Harvester  and  Westcott  Mo- 
tors See  Brighter  Outlook 


Britain  May  Eliminate 

Automobile  Import  Tax 

LONDON,  Feb.  24  {hy  mail)—ThQ  In- 
dustries Act  passed  by  the  Coalition  Gov- 
ernment has  proved  so  irksome  and  ex- 
pensive to  certain  British  export  in- 
dustries of  national  importance  that  it 
is  almost  certain  to  lapse.  The  dropping 
of  this  legislation  no  doubt  is  responsible 
for  the  rumor  that  Britain  will  revert 
wholly  to  her  free  imports  policy. 

The  attempt  to  keep  out  automobiles 
by  a  33  per  cent  duty  was  frustrated 
early  in  its  history  by  the  expedient  of 
assembling  in  Canada  and  shipping  here 
under  the  preferential  rate,  which  gen- 
erally means  a  drop  from  33  per  cent 
to  9  or  10  per  cent  duty,  at  wTiich  rate 
the  tariff  is  economically  useless  and 
wasteful  to  collect.  Moreover  the  set- 
ting up  of  assembling  works  in  Britain 
by  American  interests  and  possibly  in 
the  near  future  by  at  least  one  French 
firm  will  leave  the  British  automobile 
makers  bereft  of  any  bolstering  up  an- 
ticipated from  the  tariff. 


7200  WILLS  ORDERED 

DETROIT,  March  14  —  The  Wills 
Sainte  Claire  Co.  has  issued  a  statement 
that  it  has  contracts  with  distributors 
for  7200  cars  for  1922  delivery.  Febru- 
ary production  of  15  daily  has  been  in- 
creased to  20  daily  for  March,  Six  hun- 
dred men  are  now  employed  at  the 
Marysville  plant. 


SPRINGFIELD,  OHIO,  March  14— 
Good  sized  orders  are  being  booked  by 
The  Kelly-Springfield  Motor  Truck  Co.- 
During  the  past  week  it  received  an^ 
order  for  eight  motor  trucks  from  the- 
city  of  New  Orleans,  to  be  delivered! 
within  the  next  two  weeks.  There  are- 
75  per  cent  more  men  employed  in  the 
plant  to-day  than  there  were  last  Octo- 
ber. A  number  of  men  were  added  to 
the  force  during  the   past  week. 

While  in  the  city  conferring  with  Su- 
perintendent Chai'les  H.  Smart,  of  the 
Springfeld  Works  of  the  International 
Harvester  Co.,  A.  A.  Jones,  assistant  to 
Cyrus  McCormick,  works  manager,  with 
headquarters  at  Chicago,  said  that  the 
cutlook  is  brightening  considerably. 
Smart  stated  that  a  shipment  of  high 
speed  trucks  was  made  during  the  past 
week  to  Australia.  The  foreign  demand 
for  trucks  is  increasing,  he  said.  The 
Springfield  works  is  turning  out  50  trucks 
daily.  These  are  being  shipped  about  as 
fast  as  they  are  produced. 

Orders  have  been  steadily  increasing 
at  the  plant  of  The  Westcott  Motor  Car 
Co.  It  was  stated  by  one  of  the  officers 
of  the  company  that  more  orders  have 
been  received  during  the  past  week  than 
for  any  one  week  during  the  past  two 
years.  On  March  15  the  company  will 
increase  its  production  to  meet  the  de- 
mands of  the  trade. 

Material  has  been  received  prepara- 
tory to  speeding  up  production.  Indica- 
tions are  that  the  plant  will  be  busy  for 
the  next  three  months  at  least.  The  com- 
pany is  I'eceiving  orders  from  the  New 
England  states,  north  of  Virginia,  and 
as  far  west  as  Chicago. 
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Keen  Sales  Competition  in 
Middle  Priced  Car  Field 

46  per  cent  of  all  car  manufacturers  are  competing 
for  the  18  per  cent  of  total  car  business  comprised  in 
the  middle  priced  market.  This  article  analyzes  the 
$1000-$2000  car  market,  and  presents  statistics  and 
methods  of  value  to  passenger  car  manufacturers. 

By  Norman  G.  Shidle 
Charts  and  Statistics  by  Raymond  B.  Prescott 


THE  market  for  cars  selling  between  $1,000  and 
$2,000  calls  for  special  analysis,  since  it  pre- 
sents the  field  of  keenest  competition  in  the 
automotive  industry.  Manufacturers  building  cars 
in  this  middle-price  group  need,  perhaps  more  than 
any  others,  detailed  data  upon  which  to  plan  produc- 
tion and  sales  effort. 

In  1921  there  were  85  N.  A.  C.  C.  members  produc- 
ing passenger  cars,  and  of  this  total  33  were  making 
cars  in  the  middle-price  group;  1921  passenger  car 
production  totaled  1,457,000.  Of  this  total  291,432 
consisted  of  middle-price  class  production.  In  other 
words,  39  per  cent  of  the  car  manufacturers  were 
competing  for  20  per  cent  of  the  business. 

The  1922  production  figures,  as  predicted  by  Auto- 
motive Industries,  indicate  that  about  306,000  cars, 
or  18  per  cent  of  the  total  1922  production,  will  con- 
sist of  cars  in  the  $l,000-$2,000  class.  But  a  survey 
of  the  N.  A.  C.  C.  membership  lists  shows  that  46 
per  cent  of  the  total  car  manufacturers  in  the  field 
this  year  are  competing  for  this  18  per  cent  of  the 
probable  total  business. 

The  chart  in  Fig.  1  shows  the  relation  of  production 


in  the  middle-price  group  to  total  car  production  for 
the  years  1912  to  1921  inclusive,  the  figures  for  1922 
being  predicted.  A  study  of  these  curves  indicates 
that  the  proportion  of  cars  in  this  group  as  related 
to  total  car  production  has  not  varied  widely  from 
year  to  year,  although  the  "high  spending"  years  of 
1919  and  1920  reacted  to  the  benefit  of  the  middle- 
price  group  at  the  expense  of  the  "under  $1,000 
group."  These  years  were  clearly  abnormal,  however, 
both  for  the  automotive  industry  as  a  whole  and  for 
the  middle-price  group. 

The  manufacturer  in  this  price  group  is  interested 
in  two  sets  of  data: 

1.  The   status  and  probable  development  of  the  price 
group  as  a  whole. 

2.  The  relation  of  his  individual  company  to  the  group 
development. 

Viewing  the  figures  for  this  group  over  the  period 
indicated,  a  tendency  toward  a  relative  decrease  ap- 
pears. That  is,  the  percentage  of  cars  in  this  group, 
as  compared  with  the  total  car  production,  shows  no 
indication  of  growing  any  larger,  the  tendency  being 
rather  in  the  opposite  direction.     This  relation,  of 
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course,  is  relative  and  not  absolute;  it  has  no  bearing 
on  the  aetual  car  production  in  this  group. 

A  summary  of  the  period  1912-1921  shows  that  11,- 
162,000  «ars  were  produced,  of  which  number  2,463,000, 
or  about  22  per  cent,  were  in  the  $l,000-$2,000  price 
class. 

The  tendency  of  middle-price  production  to  decrease 
slightly  in  proportion  to  total  production  is  particularly 
interesting,  in  view  of  the  relative  increase  in  the  num- 
ber of  manufacturers  making  cars  in  this  class.  The 
curve  in  Fig.  2  shows  this  relation  clearly. 

It  might  be  expected  that,  as  the  percentage  of  the 
total  production  comprised  by  ^his  group  dropped,  the 
number  of  manufacturers  in  the  group  would  drop  also. 
As  a  matter  of  fact,  just  the  opposite  has  occurred. 

As  the  middle-price  class  percentage  of  total  produc- 
tion dropped,  the  number  of  manufacturers  entering  the 
group  increased.  This  was  true  during  the  period  1912 
to  1916,  during  which  the  percentage  steadily  dropped. 
And  the  figures  available  for  1922  indicate  a  similar 
tendency  at  the  present  time. 

This  trend  indicates  a  distinct  incretise  in  the  competi- 
tive conditions  of  the  middle-price  clas  ^  market  at  times 
when  the  potential  market  possibilities  of  the  class  are 
on  the  decline  as  compared  with  the  total  market.  It 
indicates,  as  well,  that  those  manufacturers  who  re- 
mained in  the  price  group  during  the  period  when  the 
percentage  of  business  was  increasing  benefited  in  get- 
ting a  stronger  hold  on  the  particular  market. 

This  latter  trend  is  illustrated  by  an  analysis  of  the 
1921  figures  for  this  price  group.     These  figures  show 


that,  in  1921,  33  manufacturers  in  the  middle-price  group 
produced  291,432  cars,  but  that  of  this  total,  80  per  cent 
of  the  cars  were  produced  by  ten  companies.  A  further 
examination  shows  that  of  these  ten  companies  producing 
80  per  cent  of  the  middle-price  cars,  nine  of  them  have 
been  constantly  in  this  price  group  for  five  years. 

The  increase  and  decrease  in  middle-price  percentage 
of  total  car  production  has  been  given  to  or  taken  from 
the  "under  $1,000"  group  chiefly.  In  other  words,  the 
percentage  decrease  in  the  middle-price  group  from  1912 
to  1917  was  compensated  chiefly  by  a  percentage  increase 
in  the  "under  $1,000"  group,  while  the  middle-price  group 
percentage  increase  in  1918  to  1920  was  accompanied  by 
a  loss  in  production  percentage  in  the  "under  $1,000" 
group. 

The  drop  in  the  number  of  firms  in  the  middle-price 
group  in  1918-1920,  on  the  other  hand,  occurred  chiefly 
because  of  the  jumping  of  many  firms  in  the  middle-price 
group  to  the  high-price  classes.  The  following  table 
shows  the  movement  of  cars  in  and  out  of  the  middle- 
price  class  from  1912-1922: 


1912  1913  19H  1915  1916  1917  191S  1919  192«  1S21  1922 


Total  in  group 

New  cars 

From  lower  price  group 
From  liigher  price  group 

Out  of  business 

To  lower  price  group.  . 
To    higher   price    group 
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« 

Studying  the  actual  production  figures  of  this  group 
for  a  moment,  it  will  be  noted  that  the  highest  production 
for  the  group  was  in  1920,  when  590,780  cars  were  pro- 
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duced.  Not  all  of  the  companies  in  this  price  class  in 
1920  are  still  there  in  1922,  of  course.  But,  figuring  the 
1920  production  of  the  individual  companies  as  their 
production  capacity,  the  capacity  of  the  44  firms  in  the 
middle-price  group  in  1922  totals  about  550,000.  The 
calculated  production  in  this  group  for  1922  is  306,000. 
Thus  it  appears  that  in  1922  the  middle-price  group  will 
be  operating  at  about  55  per  cent  of  capacity. 

This  average,  of  course,  is  for  the  group  as  a  whole 
and  does  not  apply  to  particular  firms,  some  of  which  will 
undoubtedly  run  much  nearer  to  capacity,  while  some 
will  have  to  operate  at  less  than  half  capacity. 

This   completes  the   picture 

of  the  middle-price  class  group      " ' 

as  a  whole.  The  picture  shows 
a  field  of  intense  competition, 
into  which  more  cars  have 
come  during  periods  in  which 
the  field  offered  decreasing 
possibilities.  It  shows  about 
25  per  cent  of  the  companies 
in  the  field  producing  about 
80  per  cent  of  the  cars,  the 
remaining  75  per  cent  of  the 
companies  competing  for  20 
per  cent  of  the  potential  mid- 
dle-price class  market. 

Individual  Problems 


But  the  individual  manufac- 
turer is  concerned  with  the  re- 
lation of  his  particular  com- 
pany to  the  market,  as  well  as 
to  the  price  class  market  in 
general.     His  possibilities   of 


STEADY  profits  are  related  to  many  fac- 
tors other  than  quantity  production.  It 
is  perfectly  possible  for  a  company  to  con- 
tinue in  a  prosperous  condition,  although  its 
production  growth  does  not  keep  pace  with 
that  of  its  price  class.  The  trend  of  individ- 
ual production  curves,  however,  as  related  to 
price  class  production  curves  constitute  an 
important  part  of  the  market  picture  neces- 
sary in  planning  production  and  sales  sched- 
ules. 

Enthusiasm  and  optimism  are  essential 
parts  of  sales  effort,  but  in  buying  equip- 
ment and  materials,  sound  facts  yield  greater 
profits.  The  production  schedule  should  be 
based  upon  what  the  individual  manufac- 
turer can  reasonably  expect  as  his  propor- 
tion of  his  price  class  market.  This  article 
gives  the  statistics  and  methods  necessary  to 
a  determination  of  that  proportion. 


obtaining  more   business   rest  ^^^^^ ^^^^^^ —     j^ 

in  two  points :  '  """ " "" ••"•••••• 

1-  He  must  take  away  some  of  the  business  held  by 
•ther  manufacturers. 

2.  Or  some  companies  must  leave  the  field,  thus  increas- 
ing the  possible  sales  for  the  remaining  companies. 

In  eonsidering  the  market  possibilities  for  his  par- 
ticular car,  the   individual   manufacturer  must   utilize, 
not  only  the  statistical  data  presented,  but  also  the  prin- 
ciples upon  which  that  data  is  built  up.     Experience 
shows,  for  instance,  that  a  given  company  can  scarcely 
expect  to  make  radical  changes  in  its   trend  of  sales 
curve  within  a  single  year.    Human  nature  is  such  that 
habit  and  inertia  play  a  large  part  in  buying  and  also 
in  organization  methods  and  ideas.    Much  progress  can 
be  expected  within  a  single  year  or  two,  but  radical 
changes   cannot.     A   manufacturer   can   well   base   his 
plans  for  the  coming  y^ars  upon  the  trend  of  his  sales 
curve  in  past  years  as  re- 
lated to  the  sales  curve  of 
his  price  group.     It  is  this 
fact  that  makes  the  accom- 
panying statistical  data  of 
value;  that  makes  it  possi- 
ble to  draw  a  sound,  normal 
curve  for  the  industry,  dnd 
to  predict  with  considerable 
accuracy  the  production  and 
registration  figures   of  the 
industry    for    two    to    five 
years  in  advance. 

It  is  worth  while  to  em- 
phasize here  again  the 
necessity  for  those  using 
these  figures  in  planning  to 
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be  familiar  with  the  data  that  has  gone  before  and  the 
basis  upon  which  that  data  was  built  up.  The  two  pre- 
vious articles  appeared  in  Automotive  Industries  of 
Nov.  17  and  Dec.  22,  1921,  respectively. 

Some  Specific  Examples 

Fig.  3  shows  the  relation  of  six  typical  middle-price 
class  cars  to  the  progress  of  their  price  group.  The 
cars  chosen  for  this  illustrative  analysis  have  all  re- 
mained in  the  middle-price  class  group  throughout  the 
period  charted.  Two  of  them  are  so-called  assembled 
cars,  while  the  other  four  are  built  up  almost  entirely 

within    the    manufacturer's 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^     own  factory.     An  analysis  of 

the  chart  brings  out  some  in- 
teresting points. 

Car  A,  for  example,  has  had 
the  largest  production  and  has 
followed  very  closely  the  pro- 
duction   trend    of    the    entire 
price  class.    So  striking  is  the 
similarity   between   A's    curve 
and  the  price-class  curve  that 
A  may  be  said  to  be  a  sign- 
post to  the  probable  trend  of 
the  entire  group.     The   curve 
indicates  that  Company  A  has 
consistently     maintained      its 
relative  position  in  respect  to 
the  price  group  of  which  it  is 
a  part,  and  that  its  production 
for  the  coming  year  will  prob- 
ably be  about  the  same  in  re- 
lation  to   its   past   production 
as  will  be  the  total  group  pro- 
ction  in  relation  to  the  past 
group  total.     In  other  words,, 
a  company  with  a  production  curve  similar  to  that  of 
Company  A  can  plan  its  production  schedule  with  rea- 
sonable certainty  on  the  assumption  that  it  will  at  least 
maintain  its  relative  position  in  its  price  group.     The 
proportion  might  be  stated  in  this  way: 

Company  A  1922  production: Company  A  production 
capacity  =  middle-price  group  1922  production: middle- 
price  group  capacity. 

In  most  cases,  however,  the  analysis  is  not  quite  so 
simple.  Factors  enter  into  consideration  that  cannot 
be  accounted  for  purely  on  the  basis  of  price-class  mar- 
ket. The  new  car  entering  the  field  must  take  time  to 
establish  itself;  change  in  policy  and  management  may 
occur,  necessitating  temporary  slowing  up  in  production 
or  readjustment  in  sales  policy;  internal  financial  bat- 
tles may  be  waged  with  a  consequent  effect  upon  public 

opinion  and  sales.  All  such 
factors  must  be  consid- 
ered by  the  individual  man- 
ufacturer in  making  his 
analysis. 

The  production  of  Com- 
pany B  shows  a  somewhat 
different  picture.  This  com- 
pany made  more  rapid 
progress  than  its  price 
group  from  1912  to  1916, 
but  since  that  time  has  not 
kept  pace.  It  is  worth 
while  to  note  here,  however, 
that  a  company  may  con- 
tinue to  be  prosperous  with- 
out keeping  pace  with  the 
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Fig.    3 

growth  of  its  price  group.  Steady  profits  are  related  to 
many  factors  other  than  quantity  production. 

In  the  case  of  Company  B,  however,  there  would  appear 
to  be  a  production  capacity  in  1922  of  some  16,800  in 
excess  of  actual  production,  thus  indicating  the  necessity 
of  either  reducing  the  production  capacity  or  obtaining 
Si.  greater  share  of  the  price-class  market  that  production 
may  be  increased.  The  trend  of  Company  B's  curve 
during  the  last  five  years  does  not  indicate  that  there  is 
a  likelihood  that  Company  B  will  be  able  to  obtain  that 
larger  proportion  of  the  market  during  the  next  year 
or  two. 

The  curve  for  Company  C  shows  a  different  condition 
again.  Clearly,  through  the  period  charted,  this  com- 
pany has  failed  to  increase  its  production  ^'n  proportion 
to  the  general  increase  of  the  price  class.  On  the  other 
hand,  taking  1920  as  its  production  capacity,  there  is 
not  a  large  discrepancy,  comparatively  speaking,  be- 
tween its  actual  1921  production  and  its  production 
capacity. 

Company  D,  according  to  the  chart,  is  shown  to  have 
gained  consistently  at  a  more  rapid  rate  than  the  middle- 
price  group  as  a  whole,  while  its  1921  figures  show  no 
abnormal  drop  from  the  1920  capacity  peak.  On  the 
basis  of  these  records  it  would  appear  that  Company  D 
is  the  only  one  plotted  which  can  logically  expect  to 
obtain  a  larger  proportion  of  the  business  of  the  middle- 
price  group  during  1922  than  it  had  during  either  1921 
or  1920. 

Company  E  is  shown  to  have  gone  forward  with  con- 
siderable rapidity  during  the  early  stages  of  its  career — 
more  rapidly  than  its  price  group  as  a  whole.  In  later 
years,  however,  it  has  just  about  kept  pace. 

Company  F  came  into  the  field  later  than  the  other 
companies  charted.     As  might  be  expected,   during  its 
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period  of  growth  it  did  not  progress  as  rapidly  as  the 
group  as  a  whole.  It  felt  the  effects  of  the  business 
depression  more  heavily  than  did  the  companies  more 
firmly  established  in  the  minds  of  the  public,  as  is  shown 
by  the  relatively  sharp  drop  in  1921  production. 

Fig.  4  shows  the  percentage  of  the  total  business  of 
the  price  class  obtained  each  year  by  these  six  typical 
companies.  It  gives  in  actual  figures  the  general  trend 
outlined. 

Production  and  sales  plans  must  be  made  upon  the 
basis  of  real  analysis  and  accurate  data  if  permanent 
progress  is  to  be  made.  In  fact,  such  analysis  is  neces- 
sary if  a  company  is  to  stay  in  business  under  present 
competitive  conditions.  Enthusiasm  and  optimism  are 
essential  parts  of  sales  effort,  but  in  buying  equipment 
and  materials  sound  facts  yield  greater  profits. 

It  is  human  nature  for  every  individual  maker  to  feel 
that  by  more  intensive  sales  methods  he  may  be  able  to 
obtain  this  year  a  considerably  larger  share  of  his  price- 
class  market  than  ever  before,  and  thus  produce  enough 
cars  to  cut  down  his  overhead  expense. 

All  the  data  and  experience  available,  however,  indi- 
cate that  this  is  not  probable  in  the  case  of  any  indi- 
vidual manufacturer — or  in  the  case  of  any  price  class, 
for  that  matter.  The  data  given  by  Automotive  Indus- 
tries has  been  gathered  over  the  entire  period  covered 
by  the  automobile  industry,  and  can  be  said  to  picture 
with  considerable  accuracy  the  lessons  and  experience 
of  the  past  and  to  form  a  basis  upon  which  intelligent 
predictions  for  the  near  future  can  be  made. 

The  production  schedule  should  be  based  upon  what  the 
manufacturer  can  reasonably  expect  as  his  proportion  of 
the  price-class  market,  this  proportion  to  be  determined 
on  the  basis  of  the  best  available  statistical  data  and 
financial  situation  of  the  individual  company. 
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International  Brings  Out  Advanced 

Design  of  Tractor 

Employs  one-piece  frame,  but  maintains  unusual  degree  of  accessibility. 
Engine  has  two-bearing  crankshaft,  removable  cylinder  liners  and  overhead 
valves,  all  wearing  parts  being  easily  replaceable.  Double  reduction  by 
bevel  and  spur  gears  to  live  rear  axle.     All  gears  run  in  bath  of  oil. 

By  Herbert  Chase 


ONE  of  the  most  interesting  and  advanced  designs 
of  farm  tractor  which  has  recently  come  to  our 
notice  is  that  developed  by  the  International  Har- 
vester Co.,  w^hich  is  to  be  known  as  the  15-30  gear  drive 
model.  This  machine  embodies  many  of  the  features  of 
the  most  progressive  designs  which  have  appeared  of 
late,  and  goes  a  step  further  than  these  in  some  direc- 
tions. 

The  new  product  is  of  the  one-piece  cast  frame  type, 
and  has  a  live  rear  axle  and  an  automobile  type  front 
axle  with  single  support  at  its  center.  One  of  the  objects 
which  the  designers  have  sought  to  attain  is  an  unusual 
degree  of  accessibility.  The  chief  disadvantages  of  some 
machines  with  a  one-piece  frame  is  the  fact  that  it  has 
been  rather  difficult  to  dismantle  them  or  reach  various 
parts  when  repairs  are  required.  In  this  new  product, 
however,  most  of  the  units,  such  as  the  gearset,  the 
clutch,  the  axle  gears  and  the  belt  pulley  drive,  can  be 
readily  taken  out  without  disturbing,  except  in  a  minor 
way,  adjacent  units.  Furthermore,  the  design  is  such 
that  the  various  parts  can  be  removed  and  dismantled 
with  minimum  expenditure  of  time. 

The  new  tractor  has  a  wheelbase  of  85  in.,  rear  wheel 
tread  of  50  in.,  front  wheel  tread  of  46  in.  and  a  turning 
radius  of  15  ft.  It  weighs  5575  lb.  filled,  3325  lb.  being 
on  the  rear  wheels  and  2250  lb.  on  the  front  wheels. 

Among  the  unusual  features  of  this  tractor  is  the 
use  of  a  two-bearing  crankshaft  and  a  main  casting  which 


carries  the  removable  cylinder  sleeves  and  includes  both 
upper  and  lower  halves  of  the  crankcase.  The  crank- 
shaft is  supported  in  two  large  annular  ball  bearings. 
The  connecting  rods  can  be  inspected  by  removing  hand 
hole  covers  at  the  side  of  the  case  and  are  easily  adjusted 
after  removing  the  crankcase  pan.  The  cylinder  head  is 
detachable,  and  is  used  to  hold  the  separate  cylinder  liners 
in  place.  Against  the  latter  bear  rubber  gaskets,  which  make 
a  water-tight  jacket  joint.  Aside  from  the  features  men- 
tioned, the  engine  is  more  or  less  conventional  in  general 
design.  It  has  a  4V2-in.  bore  and  6-in.  stroke  and  is 
governed  to  run  normally  at  1000  r.p.m.  Overhead  valves 
are  employed.  They  are  operated  by  rocker  arms  and 
pushrods  from  the  camshaft  in  the  crankcase.  Oil 
troughs  above  the  rocker  arms  provide  lubrication 
through  wicking.  The  removable  sleeves  are  machined 
inside  and  out,  and  can  be  easily  replaced  when  worn 
or  scored,  as  can  all  other  wearing  parts  of  the  engine. 

The  connecting  rod  bearings  are  bronze-backed,  bab- 
bitt-lined and  measure  2~/s  in.  diameter  by  3  in.  long.  The 
crankshaft  is  heavily  constructed  to  give  adequate  stiff- 
ness. The  connecting  rods  have  a  conventional  H-section 
and  carry  a  solid  bronze  piston  pin  bushing.  The  pins 
are  1^/2  in.  in  diameter  and  are  locked  securely  into  the 
pistons.  The  latter  are  5%  in.  long  and  equipped  with 
four  rings,  all  located  above  the  piston  pin. 

Lubrication  is  by  splash,  the  oil  being  raised  from  the 
pump  to  the  oil  pan  by  a  gear  pump  driven  by  a  vertical 


Front   and    side   views    of   15-30    gear  drive    International    tractor,    stiowing    one-piece   frame,    pivoted    on    front    axle, 

wishbone   and   location   of  belt   pulley   and   air    cleaner 
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Rear  view  of  new  International  tractor,  showing  power 
take-off  on  upper  axle  housing  and  adjustable  drawbar 

shaft  off  the  camshaft.  An  oil  gage,  located  on  the  dash, 
enables  the  operator  to  determine  whether  or  not  the 
•11  is  circulating  properly. 

All  working  parts  of  the  engine  are  completely  in- 
closed, so  that  the  exterior  has  a  clean  appearance.  The 
exhaust  manifold  at  the  left  side  of  the  engine  is  bent 
downward  and  terminates  in  a  short  pipe  projecting 
through  the  lower  edge  of  the  hood.  The  air  cleaner  is 
mounted  at  the  left  side  of  the  frame  outside  and  just 
back  of  hood.  It  is  connected  to  an  Ensign  carbure- 
ter which  delivers  the  mixture  through  a  short  riser 
to  the  exhaust-heated   inlet  manifold,  which  is  cast  in 


one  piece  with  the  exhaust  header.  This  fuel  sys- 
tem is  designed  to  handle  either  gasoline  or  kerosene,, 
tanks  for  both  being  provided.  A  centrifugal  throttling 
type  governor,  driven  off  the  magneto  shaft,  is  employed. 
A  high-tension  magneto  with  impulse  starter  is  fitted. 

The  Clutch  and  Gearset 

The  clutch  is  of  the  multiple  dry  disk  type,  driven  by 
pins  bolted  to  the.  flywheel  flange.  The  driven  member 
is  piloted  on  a  short  extension  of  the  crankshaft  which 
carries  an  annular  ball  bearing.  From  this  point  the 
drive  is  taken  through  a  short  splined  shaft,  which  is 
integral  with  the  external  half  of  a  semi-flexible  joint 
of  the  internal-external  gear  type.  An  annular  throwout 
bearing  is  carried  in  a  housing  with  a  friction  surface 
which  acts  as  a  clutch  brake.  There  are  six  driving 
and  five  driven  disks.  The  design  of  the  clutch  is  so 
worked  out  as  to  permit  of  its  removal  without  disturb- 
ing either  the  engine  or  the  gearset. 

Directly  back  of  the  clutch  and  driven  through  the 
semi-flexible  joint  referred  to  is  the  gearset,  mounted 
in  a  removable  carrier  which  seats  in  the  main  frame 
casting.  This  gearset  is  similar  in  general  construction 
to  that  used  in  automobile  practice,  the  speed  changes 
being  accomplished  by  sliding  gears  on  a  splined  counter- 
shaft. The  shafts  are  mounted  on  hardened  roller  bear- 
ings, which,  in  common  with  similar  roller  bearings  used 
in  other  locations,  are  the  product  of  the  International 
Harvester  Corp.  Where  bevel  gears  are  employed,  ball 
thrust  bearings  are  used. 

The  belt  pulley  assembly  is  a  separate  unit,  mounted 
in  a  separate  and  easily  disconnected  housing  on  top- 
of  the  main  frame  casting  and  driven  by  bevel  gears- 


Part   sectional    views   of   engine,    showing   two-bearing    crankshaft 
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At  right,  the  gearset  used  In  the  new  International  tractor.    The  central  shaft  is  driven  by  the  engine.    It  drives  in  turn 
either  th«  lower  shaft,  which   is  geared  to  the  bull   pinion  shaft,  or  the  upper  shaft,  which  drives  the  belt  pulley.    At 

left  the  worm  and  wheel  steering  gear 


from  the  upper  shaft  of  the  gearset.  The  shaft  carrying 
the  belt  pulley  is  mounted  in  roller  bearings,  with  its 
axis  at  right  angles  to  that  of  the  crankshaft.  The  belt 
pulley  drive  gear  is  provided  with  a  solid  jaw  clutch 
which  permits  of  disengaging  the  pulley  shaft.  When 
this  clutch  is  engaged,  the  belt  pulley  is  operated  through 
the  main  multiple  disk  clutch.  The  belt  pulley  is  so 
located  at  the  side  of  the  tractor  as  to  give  ample  clear- 
ance for  the  belt,  both  at  the  side  and  above  the  front 
axle.  The  pulley  is  16i/4  in.  in  diameter  and  runs  nor- 
mally at  595  r.p.m.,  giving  a  belt  speed  of  2530  ft.  per 
minute. 

Pinal  Reduction  Gears 

Just  aft  of  the  change  speed  gear,  mounted  in  the 
main  frame  casting  and  driven  by  a  bevel  pinion  and 
ring  rear  from  the  lower  sbaft  of  the  gearset,  is  the  bull 
pinion  shaft.  This  is  short  and  heavy  and  is  mounted 
in  roller  bearings.  It  can  be  removed  through  the  side 
wall  of  the  main  frame  without  disturbing  other  units. 
Mounted  on  the  bull  pinion  shaft,  outside  the  frame,  is 
a  brake  drum  to  which  is  fitted  a  substantial  band  brake 
operated  by  a  hand  lever. 

The  bull  gear  and  differential  are  mounted  in  the 
main  frame  casting  and  tubular  extension  attached  to  it. 
The  differential  housing  and  rear  axle  are  carried  on 
roller  bearings.  The  wheels  are  keyed  and  clamped  to 
the  live  rear  axle  shafts,  which  latter  are  provided  with 
hardened  steel  flanges  arranged  to  take  end  thrust. 
These  flanges  are  carried  between  the  main  casing  and 
the  removable  bearing  caps  or  flanges.  The  wheel  and 
axle  can  be  easily  removed  by  taking  out  eight  flange 
bolts.  The  bull  gear  and  differential  can  then  be  taken 
off  the  frame  case,  the  cover  of  which  is  readily  removed. 

All  of  the  gears  in  the  entire  transmission  are  of  steel, 
carbonized  and  hardened.  The  main  gears  are  made 
from  steel  rings,  which  are  fastened  separately  to  the 
•carriers  so  that  replacement  can  be  made  at  minimum 


expense.  All  of  the  transmission  bearings,  except  those 
on  the  reverse  idler,  and  the  ball  thrust  bearings,  are 
of  the  roller  type.  The  entire  transmission  (gearset, 
bull  gears,  bevel  gears  and  differential)  runs  in  a  bath 
of  oil  which  is  continuously  circulated  by  the  action 
of  the  gears. 

Special  Power  Take-off 

The  tractor  is  designed  to  receive  a  special  power  take- 
off, driven  from  the  engine  through  the  transmission. 
This  take-off  terminates  in  a  shaft  carried  in  the  upper 
half  of  the  differential  casing,  and  is  made  accessible 
by  removing  a  small  end  cover.  This  is  a  special  feature 
which  can  be  readily  attached  and  is  expected  to  find 
many  uses  for  driving  parts  of  trailing  machines  of  the 
same  general  character  as  those  which  are  now  fre- 
quently drawn  by  tractors,  but  which  are  now,  in  gen- 
eral, operated  through  power  taken  from  driving  wheels 
in  contact  with  the  ground.  Other  accessories,  such  as 
power  winches,  can  also  be  driven  from  this  take-off. 
An  adjustable  drawbar  is  attached  to  the  main  frame 
and  axle  housing. 

The  rear  tractor  wheels  are  50-in.  diameter  by  12-in. 
face,   and   the   gear   reductions    on   the   three   forward 


Cast    one-piece    frame,    showing    large    openings    which  ^ 
render  all  parts  easily  accessible  ^G 

speeds  are  such  as  to  give  the  machine  a  speed  of  2,  3 
and  4  miles  per  hour  respectively.  Gear  shifting  is  ac- 
complished in  the  same  manner  as  in  passenger  car 
and  truck  practice. 

The  steering  gear  is  of  the  worm  and  wheel  type,  both 
worm  and  wheel  being  of  hardened  steel.    Suitable  thrust 
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Parts  of  International  gear  drive  tractor:    Above,  at  right,  section    of    front    wheel    hub;    center,    belt    pulley    w^ith    it« 

bevel  gear  drive;  at  left,  bull  pinion  shaft  and   hand  brake,    which    acts    upon    it.     Below,    at    right,   the    multiple   disk 

clutch;   at   left,   section   of  rear  axle,   showing   bull   gear,   differential,  thrust  flanges,  live  axle  and   wheel. 


bearings  and  an  18-in.  cast  iron  steering  wheel  are 
provided.  The  worm  wheel  is  on  a  horizontal  shaft, 
and  the  steering  arm  normally  occupies  a  vertical  posi- 
tion. It  is  connected  to  the  right  steering  knuckle  by 
a  long  drag  link  and  thence  to  the  left  steering  knuckle 
by  a  cross  link  in  back  of  the  axle. 

The  drop-forged  front  axle  is  of  I-beam  section,  tapered 
from  center  toward  the  end.  The  front  end  of  the  frame 
is  pivoted  at  the  center  of  the  axle,  which  is  thus  capable 
of  considerable  angular  motions  in  reference  to  the 
frame,  without  distortion  of  the  latter. 

The  axle  is  held  rigidly  against  fore  and  aft  motion 
by  a  heavy  fork  or  "wishbone"  bolted  rigidly  to  the  axle, 
but  pivoted  in  a  ball  and  socket  joint  attached  to  the 
under  side  of  the  main  frame. 

The  front  wheels  run  on  roller  bearings  carried  on 


spindles  integral  with  the  steering  knuckles,  similar  to 
automobile  practice,  except  that  a  hardened  steel  flange 
is  used  to  take  thrust,  in  the  manner  shown  in  the  accom- 
panying cut.  The  pivot  pins  are  bronzed  bushed.  The 
front  wheels  are  34-in.  diameter  by  6-in.  face  and  are 
fitted  with  removable  skid  rings.  The  spindle  of  the 
right  front  wheel  is  extended  through  the  hub  to  carry 
the  self-steering  device  when  this  accessory  is  used. 

The  controls  of  the  machine,  which  are  quite  similar 
in  most  respects  to  those  used  in  automobile  practice, 
are  placed  within  easy  reach  of  the  driver.  Substantial 
shields  are  provided  over  the  rear  wheels.  Extension 
flanges  and  an  assortment  of  lugs  to  suit  various  soil 
conditions  are  supplied  when  desired. 

The  few  parts  outside  the  main  frame  which  require 
lubrication  are  fitted  with  Alemite  connections. 


Cast  Iron  ('Cutting  by  Oxy-Acetylene  Flame 


CAST  IRON  cutting  by  the  oxy-acetylene  flame  is  an 
interesting  development  of  the  last  two  years.  The 
cast  iron  must  be  preheated  to  redness  over  a  considerable 
space.  A  large  and  powerful  oxygen  jet  is  then  directed 
on  the  red  hot  cast  iron,  with  the  preheating  continued. 
The  kerf  made  in  the  iron  casting  is  quite  similar  to  that 
made  in  cutting  of  steel,  except  that  its  width  is  generally 


double  that  in  a  similar  sized  steel  casting  and  it  is  not 
quite  so  clean  looking.  It  is  plain  that  more  gases  are  used 
than  in  similar  steel  cutting,  and  it  has  been  noted  in  tests 
that  the  time  for  cutting  is  about  double  that  in  the  case 
of  steel ;  therefore,  cast  iron  cutting  is  three  or  four  times 
as  costly  as  steel  cutting  and  in  normal  work  it  can  hardly 
be  said  to  compete  with  saws. 
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White  Chassis  Designed  Especially  for 

Bus  Service 

New  product  is  provided  with  special,  long,  low  hung  frame  with  out-rig- 
gers to  support  body,  long  flat  springs,  50  h.p.  engine  and  doable  band 
propeller  shaft  brake.  Steel  wheels  with  soHd  tires,  or  disk  wheels  with 
pneumatics  can  be  supplied  without  variation  in  height  of  chassis  frame. 

By  J.  Edward  Schipper 


A  CHASSIS  which  has  been  designed  specifically  for 
bus  service,  either  in  urban  or  interurban  work, 
has  been  brought  out  by  the  White  Co.,  and  has 
already  been  put  in  use  in  different  parts  of  the  country. 
The  chassis  is  known  as  Model  50,  and  it  is  particularly 
interesting  in  view  of  the  fact  that  it  is  not  a  modification 
of  any  particular  model  of  White  truck  chassis,  but  is 
designed  especially  for  bus  service.  A  number  of  fea- 
tures which  are  important  in  passenger  carrying  and  are 
not  generally  found  in  the  conventional  type  of  truck 
chassis  have  been  incorporated.  As  compared  with  the 
usual  truck  chassis,  this  particular  bus  chassis  has  a 
longer  frame,  a  lower  platform  height,  increased  riding 
comfort  and  a  wider  range  of  speed  and  acceleration.  The 
chassis  frame  is  designed  with  sufficient  length  to  mount 
a  body  seating  25  passengers  without  undue  overhang. 
The  wheelbase  is  198  in.,  while  the  overall  length  of  t\<? 
chassis  is  276  in.,  and  the  overhang  at  the  rear  end  is 
only  56  in.  measured  from  the  center  line  of  the  rear  axle. 
Keeping  the  loading  height  of  the  frame  dovm  permits 
passengers  to  enter  and  leave  more  rapidly  and  is  claimed 
to  have  a  material  effect  on  the  length  of  stops  and,  con- 


sequently, to  provide  for  a  faster  schedule  without  in- 
creasing the  speed  when  the  vehicle  is  in  motion. 

The  long  wheelbase,  low  frame,  giving  a  low  center  of 
gravity,  and  long  flexible  springs,  combine  to  give  easy 
riding  qualities.  The  front  springs  are  41i/2  in.  in  length 
by  2^2  in.  wide  and  have  seven  leaves.  The  rear  springs 
are  60  in.  long  by  3  in.  wide  and  have  sixteen  leaves. 
Both  the  front  and  rear  springs  are  exceptionally  flat  for 
a  vehicle  of  this  character. 

To  provide  for  a  wide  range  of  speed  and  acceleration,, 
optional  gear  ratios  and  transmission  ratio  combinations 
are  provided  to  meet  the  requirements  of  the  particular 
service.  The  chassis  layout  is  such  that  either  of  two 
types  of  wheel  and  tire  equipment  can  be  provided.  Steel 
wheels  and  solid  tires  are  standard  equipment  and  are 
especially  adapted  to  operation  on  paved  city  streets.  For 
interurban  work,  pneumatic  tires  mounted  on  Budd- 
Michelin  dual  disk  wheels  are  available.  The  use  of 
pneumatic  tires  does  not  increase  the  frame  height  nor 
raise  the  center  of  gravity  on  this  installation  because  of 
the  dual  arrangement  which  permits  of  moderate  tire 
diameter. 


White   bus  chassis  showing  frame  structure  and  out-rlggers  for  supporting  tanl<,  battery  and  body 
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(Above) — Brown    twenty-five    passenger   bus    body    mounted    on    White    model    50    bus    chassis. 

White    model    50   chassis   designed   exclusively   for   bus   service 


(Below) — Side    view    of 


The  chassis  weight  averages  about  5400  lb.,  but  varies 
with  the  equipment.  The  pressed  steel  frame  has  a  maxi- 
mum depth  of  8  in.  at  the  center.  The  frame  width  is 
34  in.  and  the  height  from  the  ground  28^  in.  without 
load  at  the  door  position.  The  standard  gear  ratio  pro- 
vided is  6.8  to  1,  with  an  option  of  7.5  to  1.  The  tire 
equipment,  standard,  is  36  by  4  in.  single  front  with  rear 
36  by  4  in.  dual,  or  36  by  7  in.  single.  The  dual  disk 
steel  wheels  used  with  pneumatic  tires  take  36  by  6  in. 
dual  in  rear  and  36  by  6  in.  single  front. 

The  engine  employed  is  rated  at  50  hp.  and  has  a  bore 
and  stroke  of  4^4  x  5%  in.  The  engine,  clutch  and 
transmission  are  embodied  in  a  unit  powerplant.  The 
clutch  is  a  single  plate  type  operating  in  oil  and  the  gear- 
set  is  of  selective  type  with  four  speeds  forward  and  one 
reverse.  In  some  cases,  especially  where  both  city  and 
rural  service  is  provided,  the  gearset  is  arranged  for  di- 
rect drive  on  third,  and  has  an  overgeared  fourth  speed. 

Ignition  is  by  magneto.  Lubrication  by  pressure  feed 
and  cooling  by  centrifugal  pumi^  through  a  cellular  radi- 
ator. Fuel  is  fed  by  a  vacuum  system  from  a  35-gal. 
tank  mounted  on  the  right  side  of  the  chassis  frame. 
The  engine  speed  is  limited  to  1550  r.p.m.  by  use  of  the 
Standard  White  governor. 

The  truck  is  driven  by  a  divided  propeller  shaft  having 
one  telescopic  joint  and  two  universals.  The  foot-oper- 
ated service  brake  acts  upon  drums  on  the  driveshaft 
being  supported  by  a  cross-member  of  the  frame,  as  shown 
in  one  of  the  accompanying  cuts.  The  internal  expanding 
emergency  brake,  operated  by  a  hand  leer,  acts  upon  rear 
wheel  drums. 

An  interesting  point  in  connection  with  the  flexible 
spring  suspension  is  that  in  order  to  keep  the  weights  in 
balance  on  the  bus,  the  battery  is  hung  on  left  hand  out- 
riggers, while  the  gasoline  tank  is  supported  from  out- 
riggers on  the  right  side  of  the  chassis  frame. 

The  rear  axle  employed  is  similar  to  that  used  on  the 
Model    20    two-ton    White   trnck,    but    only    one    set    of 


brakes,  the  internal  expanding  set,  is  employed.  This  axle 
is  of  the  double  reduction  type.  The  road  clearance  is 
10y2  in.  and  the  gage  60^/2  in.  The  front  axle  is  also 
similar  in  design  to  that  used  in  the  two-ton  truck,  but 
is  given  a  slightly  greater  drop  to  facilitate  lowering 
of  the  frame. 

Standard  equipment  includes  a  12-voIt  Leece-Neville 
lighting  generator  driven  direct  from  the  timing  gears  of 
the  engine,  and  in  tandem  with  the  magneto,  which  is 
driven  off  the  generator  shaft.  A  13-plate,  120  ampere 
hr.  battery  is  also  furnished.  A  Leece-Neville  starting 
motor,  with  Bendix  drive  to  flywheel,  is  mounted  on  the 
clutch  housing  when  furnished  as  extra  equipment. 

The  radiator  is  described  as  a  touring  car  type,  and  is 
formed  to  accommodate  a  sloping  hood,  which  adds  to  the 
appearance  of  the  completed  vehicle. 


Service   brakes  on   White   bus  chassis   mounted   on   the 
propeller  shaft   at  the   point  of  its   division 
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Experience  in  Development  of  Cylinders 

for  Air-Cooled  Engines 

An  accumulation  of  data  collected  as  a  result  of  experimental  and  design 
work  relating  especially  to  cylinders  of  high  output.  The  advantages  and 
disadvantages  of  various  types  of  fins,  valves  and  valve  seats,  cylinder 
Jieads  and  cylinder  material  are  discussed  by  a  student  of  this  subject. 

By  S.  D.  Heron* 


IT  is  proposed  to  review  some  of  the  salient  points  aris- 
ing in  the  design  and  development  of  the  modern  air- 
cooled  cylinder  of  high  output.  Investigation  has 
shown  that  for  every  brake  horsepower  developed  an  aver- 
age of  approximately  0.6  hp.,  or  25  B.t.u.  per  min.,  has  to 
be  dissipated  directly  to  the  cooling  air  by  the  external 
cooling  surface  of  the  cylinder.  In  addition,  0.4  to  0.5 
hp.  has  to  be  dissipated  by  the  oil,  by  conduction  to  and 
radiation  from  the  crankcase  and  similar  means.  The 
amount  of  heat  absorbed  by  the  oil  will  depend  largely 
upon  the  amount  reaching  the  cylinder  and  the  piston 
walls  and  the  facilities  for  cooling  the  oil.  Power  output, 
fuel  consumption  and  cylinder-wall  temperatures,  such  as 
are  quoted  herein,  are  dependent  upon  liberal  splash 
lubrication  and  the  resultant  oil-cooling. 

In  the  light  of  present-day  knowledge  a  design  for  a 
cylinder  of  high  output  has  to  fulfill  approximately  the 
following  requirements : 

1 — Develop  a  volumetric  efficiency  of  80  to  85  per  cent. 

2 — Produce  a  brake  mean  effective  pressure  of  at  least 
130  lb.  per  sq.  in.  at  the  normal  speed  on  a  maximum  fuel- 
consumption  of  0.56  per  b.  hp.  hr. 

3 — Dissipate  25  B.t.u.  per  min.  per  b.  hp.  from  the  ex- 
ternal cooling  surfaces  of  cylinder,  this  heat  to  be  dissi- 
pated so  that  the  maximum  temperature  of  any  portion  of 
the  exterior  of  the  cylinder  walls  does  not  exceed  550  deg. 
Fahr.,  and  is  preferably  lower.  In  addition,  the  mean 
temperature  of  the  exterior  of  the  cylinder  walls  should 
not  exceed  350  deg.  Fahr.  To  produce  a  layout  that  ful- 
fills the  stated  requirements  it  is  necessary  that  heat-flow 
be  the  primary  point  in  mind  during  design. 

The  Supply  of  Cooling  Air 

As  the  amount  of  heat  lost  to  the  walls  from  the  charge 
differs  largely  in  various  parts  of  the  cylinder,  it  is  obvious 
that  to  have  anything  like  even  temperature  distribution, 
the  supply  of  cooling  air  to  any  portion  of  the  cylinder 
should  be  proportioned  approximately  to  the  amount  of 
heat  given  to  that  portion  of  the  cylinder. 

Considering  a  normal  design  of  overhead  valve  cylinder 
with  circumferential  cooling  fins,  it  is  evident  that  the 
side  of  the  cylinder  head  and  barrel  that  carries  the  ex- 
haust ports  will  receive  the  greatest  heat  supply  per  unit 
area,  and  therefore  should  receive  the  major  portion  and 
the  greatest  effect  of  the  cooling  air  supply.  This  re- 
quirement is  suitably  met  by  applying  the  cooling  blast 
on  the  exhaust  side  of  the  cylinder.  In  practice,  with  such 
blast  application,  the  circumferential  temperature  differ- 
ence at  the  top  of  the  cylindrical  portion  of  the  combustion 
chamber  will  not  exceed  50  deg.  Fahr.     Toward  the  base 

•Condensed  from  a  paper  presented  before  the  Dayton  Section  of 
the  Society  of  Automotive  Engineers.  The  author  is  attached  to  the 
Engineering  Division  of  Air  Service.  U.  S.  Army. 


of  the  cylinder  the  circumferential  temperature  differ- 
ences will  probably  increase,  but  this  is  usually  of  little 
moment,  since  the  maximum  temperatures  attained  there 
are  low.  Contrary  to  the  opinion  commonly  held  in  this 
country,  the  back  or  side  of  the  cylinder  that  is  in  the  lee 
of  the  blast  does  not  give  overheating  trouble  when  the 
cylinder  design  is  sound  ana  the  air  supply  is  suitably 
arranged. 

Cylinder  Design 

The  aim  in  design  should  be  to  remove  as  far  as  possible 
the  heat  from  the  cylinder  at  the  point  where  it  is  given 
to  the  head,  ports  and  barrel.  Investigation  has  demon- 
strated that  neither  a  material  of  high  conductivity  nor 
an  excessive  cooling  air  supply  will  remedy  poor  design. 
A  simple  cast-iron  cylinder  with  only  a  small  cooling  air 
supply  but  fulfilling  some  of  the  fundamental  necessities 
for  efficient  heat  dissipation  will  give  a  performance  much 
superior  to  that  of  designs  that  presume  to  function  by 
high  wall  or  fin  conductivity  in  conjunction  with  large 
quantities  of  air  supplied  to  those  portions  of  the  cylinder 
where  little  is  needed  and  a  total  lack  of  effective  air 
supply  where  it  is  required. 

The  temperature  of  an  air-cooled  engine  is  determined 
by  the  cooling  air  temperature  as  a  datum  point.  If  the 
air  temperature  rises  50  deg.  Fahr.  the  actual  cylinder 
temperatures  are  sensibly  increased  by  that  amount.  In 
general,  with  an  efficient  cylinder  design,  the  effect  of  the 
air  temperature  is  little  felt.  A  considerable  rise  in  the 
air  temperature  increases  the  cylinder  temperature,  but  it 
simultaneously  reduces  the  charge  weight,  and  thus  to 
some  extent  the  heat  to  be  dissipated  by  the  cylinder  is 
diminished.  A  variation  of  350  deg.  Fahr.  in  maximum 
cylinder  temperature  at  full  throttle  is  permissible  for 
short  periods  of  time,  such  as  exist  during  a  fast  steep 
climb  by  an  airplane  or  the  ascent  of  a  mountain  by  an 
air-cooled  car.  That  cylinder  temperature  control  is 
necessary  for  air-cooled  aircraft  engines  has  yet  to  be 
proved  in  practice,  although  urged  as  a  disadvantage  of 
air-cooling  by  its  opponents.  The  stabilization  of  the 
carbureter  temperature  is  much  more  likely  to  be  found 
necessary,  due  to  the  rapidity  with  which  an  air-cooled 
engine  cools  during  a  glide  or  dive  when  switched  off  or 
idling. 

Many  designs  have  been  proposed  and  many  built  in 
which  the  ingoing  charge  is  presumed  to  cool  the  various 
parts  of  the  cylinder,  usually  the  exhaust  valves  and  ex- 
haust ports.  In  practice  such  designs  do  not  function, 
little  or  no  cooling  from  the  ingoing  charge  is  obtained, 
and  the  general  result  is  usually  a  marked  reduction  in  the 
volumetric  efficiency,  accompanied  by  a  pronounced  over- 
heating.    The  ratio  between  the  amount  of  air  required 
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iox  cooling  and  that  used  for  combustion  serves  to  show 
the  unsoundness  of  attempts  to  use  the  ingoing  charge  for 
cooling.  Further,  the  cylinder  is  not  the  correct  place  to 
apply  heat  to  the  charge,  as  heat  supplied  there  can  have 
no  beneficial  effect  on  the  distribution. 

In  calculating  the  air  required  for  combustion  a  brake 
mean  effective  pressure  of  130  lb.  per  sq.  in.  and  an  85  per 


_g-0.80 


50  55  feO  65 

Mean  Alr-Blast  Speed.mp.h. 

Fig.    1 — Effect   of  the   variation    of   blast  velocity   upon 
the    temperature    and    fuel    consumption    of    the    Airco 

cylinder 

cent  volumetric  efficiency  in  terms  of  air  at  the  carbureter 
mouth  are  assumed.  This  brake  mean  effective  pressure 
almost  exactly  equals  6.1  cu.  in.  of  cylinder  capacity  per 
brake  horsepower  in  a  four-cycle  engine  running  at  1000 
r.p.m.  The  volume  of  air  per  brake  horsepower  per  minute 
required  for  combustion  is  1.5  cu.  ft.  and  the  ratio  be- 
tween the  air  required  for  cooling  and  that  needed  for 
combustion  is  24.5:1.  Although  less  than  36.7  cu.  ft.  of 
cooling  air  per  brake  horsepower  can  be  used,  and  the 
foregoing  calculation  takes  no  account  of  the  cooling  effect 
derived  from  the  latent  heat  of  the  unevaporated  fuel, 
nevertheless  it  gives  a  measure  of  the  unsoundness  of  a 
method  of  cooling  so  attractive  to  many. 

An  example  of  what  may  be  accomplished  in  the  way  of 
automobile  engine  cooling  with  small  air  supply  is  shown 
by  the  B.  S.  A.  light  car.  This  car  has  a  90  deg.,  two- 
cylinder  V-engine  of  66  cu.  in.  capacity  and  is  cooled  en- 
tirely by  natural  draft,  no  fan  being  employed.  One  of 
the  early  engines  was  fitted  to  a  car  weighing  1700  lb.,  in- 
cluding passengers  and  regular  equipment,  and  road  tests 
of  the  cylinder  temperature  under  these  conditions  are  of 
interest.  Climbing  a  hill  rising  1200  ft.  in  21/2  miles,  the 
temperature  at  the  hottest  point  of  the  hottest  cylinder 
was  310  deg.  Fahr.  above  the  air  temperature  at  the  start 
of  the  ascent  and  495  deg.  Fahr.  at  the  firish.  This  ascent 
was  taken  on  the  run  with  the  engine  at  normal  tempera- 
ture and  was  made  in  a  following  wind  in  11  min.  There 
is  little  question  that  the  heat-storage  capacity  of  the 
cylinders  is  of  considerable  importance  in  preventing 
overheating  under  such  conditions.  The  heat  storage 
capacity  of  a  water-cooled  engine  having  a  large  quantity 
of  water  in  the  jackets  and  the  radiator,  in  this  sense  a 


heat  accumulator,  is  known  to  be  of  advantage  in  prevent- 
ing boiling  in  mountainous  country.  This  is  a  parallel 
tending  to  show  the  similar  advantage  of  thick,  heavy 
cylinders  for  air-cooled  engines. 

Assuming  the  average  brake  horsepower  as  10,  the  mean 
temperature  rise  of  the  cylinder  bodies  as  100  deg.  Fahr. 
and  the  weight  of  the  two  cylinder  bodies  as  44  lb.;  the 
heat  given  to  cylinders  during  the  climb  is  2750  B.t.u. 
The  heat  storage  of  the  cylinders  for  a  given  temperature 
rise  equals  the  product  of  the  weight  of  the  cylinder  bodies, 
the  specific  heat  of  the  material  and  the  temperature  rise, 
or  44  X  0.12  X  100  =  528  B.t.u.  Therefore,  19  per  cent  of 
the  heat  given  to  the  cylinders  during  the  climb  was  stored 
therein.  This  calculation  is,  of  course,  only  approximate. 
The  assumption  as  to  the  brake  horsepower  and  the  mean 
temperature  rise  of  the  cylinders  are  reasonably  sound, 
and  even  if  inaccurate  the  result  serves  to  show  the  ad- 
vantages of  heavy  cylinders  with  large  heat  storage  ca- 
pacity for  engines  depending  almost  entirely  on  radiation 
for  cooling  during  limited  periods  of  full  throttle  oper- 
ation. 

Results  of  Correct  Design 

A  cylinder  of  sound  design,  when  running  at  its  most 
suitable  compression  ratio,  will  usually  develop  its  maxi- 
mum power,  maximum  cylinder  wall  temperature  and 
maximum  tendency  to  detonation  when  the  air-fuel  ratio, 
by  weight,  for  gasoline  and  gasoline-benzol  mixtures  is 
between  12  and  13  to  1.  This  mixture  strength  gives 
approximately  the  maximum  rate  of  flame  propagation. 
A  mixture  strength  of  12  or  13  to  1  by  weight,  when  used 
in  a  composite  aluminum  and  steel  aircraft  cylinder, 
usually  results  in  a  fuel  consumption  of  approximately 
0.55  lb.  per  b.  hp.  hr.  with  aviation  gasoline  or  aviation 
gasoline  and  benzol.  This,  however,  only  applies  at  the 
most  suitable  compression  ratio.  If  the  ratio  be  too  high, 
fuel  consumptions  have  to  be  increased  to  eliminate 
detonation.  That  a  fuel  consumption  of  approximately 
0.55  lb.  per  b.  hp.  hr.  usually  produces  the  maximum  power 
and  the  maximum  cylinder  temperature  is  confirmed  by 
Table  1. 

The  minimum  fuel  consumption  that  an  air-cooled 
cylinder  will  run  on  is  generally  a  measure  of  its  sound- 
ness. In  this  respect  a  rather  curious  difference  is  notice- 
able between  efficient  and  unsound  design.  A  poor  design 
will  usually  work  over  a  wide  range  of  fuel  consumption, 
say  from  0.7  to  over  1.0  lb.  per  b.  hp.  hr.  without  much 
variation  in  the  power  output,  whereas  an  efficient  design 

Table  1— Effect  of  Mixture  Strength  on  Cylinder  Tem- 


peratures 


Power 

Developed, 

B.  hp. 

32.8 
33.2 
33.3 
32.9 
30.6 


Fuel 
Consumption, 
b.  hp.  hr. 
0.70 
0.64 
0.57 
0.54 
0.51 


Air-Fuel 
Ratio  by  Weight 

10.5 
11.4 
12.9 
13.5 
15.4 


Cylinder  Head 

Temperature 

Rise  Above  Air, 

Deg.  Fahr. 

319 
345 
385 
371 
345 


will  generally  show  a  drop  in  the  power  output  if  the  fuel 
consumption  at  maximum  load  of  approximately  0.55  lb. 
be  increased  by  about  15  per  cent,  the  power  progressively 
decreasing  with  a  further  increase  of  the  mixture  strength. 

The  reduction  in  the  cylinder  wall  temperature  obtained 
when  the  mixture  strength  is  enriched  beyond  12  or  13  to 
1  may  be  attributed  to  the  increase  of  internal  cooling  by 
the  evaporation  of  liquid  fuel  particles  and  to  the  reduc- 
tion of  both  the  rate  of  flame  propagation  and  the  flame 
temperature. 

The  circumferential  fin,  on  the  whole,  appears  to  have 
the  majority  of  the  advantages.     It  gives  a  considerable 
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stiffening  effect  to  the  cylinder  that  is  of  advantage  in 
resisting  distortion  under  temperature,  explosion  and 
bending  stresses.  Circumferential  finning  in  general 
simplifies  the  problem  of  best  applying  the  air  supply  to 
the  cylinders.  A  combination  of  circumferential  fins  for 
the  barrel  and  the  cylindrical  portion  of  the  head  with 
circumferential  and  axial  fins  or  axial  fins  alone  for  the 
crown  is  used  at  times  and  is  practically  essential  for  four 
valve  roof  head  types. 

Cylinder  Head  Design 

In  general  the  work  on  which  this  paper  is  based  shows 
that  the  flat  head  does  not  compare  favorably,  as  regards 
either  power  output  or  cooling  efficiency,  with  the  spherical 
or  roof  types.  The  reasons  for  this  are  plain  in  my 
opinion.  In  the  first  place,  the  flat  head  renders  it  difficult 
to  maintain  the  required  air  spaces  between  the  valve 
ports  and  the  necessary  metal  sections  between  the  valve 
seats  without  reducing  the  valve  sizes  excessively.  Large 
air  spaces  between  the  inlet  and  exhaust  valve  ports  are 
desirable  with  three  or  four  valve  designs  employing  a 
pair  of  exhaust  valves,  and  it  is  essential  to  have  a  mini- 
mum air  space  of  %  in.  between  the  adjacent  exhaust  port 
walls  in  such  types.  Further,  with  aluminum  heads,  it  is 
necessary  to  maintain  approximately  %  in.  as  a  minimum 
section  of  aluminum  between  adjacent  exhaust  valve  seat 
inserts;  otherwise  overheating,  distortion  and  cracking 
will  be  apt  to  occur.  It  is  not  wise  to  reduce  this  section 
much  between  pairs  of  inlet  seats  or  between  adjacent 
exhaust  and  inlet  seat  inserts. 

The  discharge  of  an  inclined  valve  in  a  spherical  or 
roof  head  appears  to  be  much  less  disturbed  and  more 
likely  to  promote  and  maintain  turbulence  than  that  of  a 
similar  valve  in  a  flat  head.  The  flat  head  is  more  liable 
to  deflect  under  explosion  pressure  and,  in  practice,  breath- 
ing of  flat  heads  is  by  no  means  unknown.  The  truly 
hemispherical  head  is  the  ideal  form  as  regards  minimum 
stress  due  to  explosion  pressure. 

For  two-valve  designs  the  spherical  head  appears  to  be 
the  most  suitable.  For  four-valve  heads  the  spherical 
head  is  undoubtedly  the  most  eflicient,  but,  except  for  very 
special  cases,  its  use  does  not  appear  to  be  justified,  owing 
to  the  manifest  diflficulties  of  valve  operation  and  also  to 
the  fact  that  excellent  results  are  obtainable  from  a  suit- 
ably designed  roof  head.  When,  however,  very  large 
cylinders  are  required,  or  medium  size  designs,  either  of 
large  bore  stroke  ratio  or  to  run  at  such  high  speeds  that 
suflScient  valving  in  conjunction  with  good  cooling  cannot 
be  obtained  with  a  roof  head,  there  is  little  question  that 
the  spherical  head  is  the  most  suitable  design. 

Experience  to  date  indicates  that  for  aircraft  engine 
cylinders  up  to  about  170  cu.  in.  capacity  and  with  bore- 
stroke  ratios  not  exceeding  1.25  to  1,  designed  for  normal 
speeds  of  up  to  1800  r.p.m.,  the  roof  head  will  produce  the 
best  all-around  results.  The  design  of  an  efficient  roof 
head  cylinder  is,  however,  a  decidedly  tricky  proceeding, 
slight  faults  in  detail  being  liable  to  result  in  poor  cooling. 

Advantage  of  High  Compression 

Relatively  high  compression  is  of  considerable  advantage 
for  air-cooling.  It  is  not  likely  that  any  further  con- 
siderable increase  of  the  possible  compression  ratio  with 
present  aircraft  fuel  can  be  secured  by  any  improvement 
in  the  design.  It  is  probable,  however,  that  the  use  of 
fuel  dopes  will  render  possible  a  further  considerable  in- 
crease. This  has  been  investigated  on  small  air-cooled 
aircraft  engine  cylinders  and  medium  size  water-cooled 
aircraft  engines:  the  results  have  shown  a  considerable 
increase  in  the  brake  mean  effective  pressure.  Should  the 
proportionate  increase  of  performance  prove  as  large  with 
160  cu.  in.  air-cooled  cylinders  as  has  been  found  with  the 


70  cu.  in.  types,  some  rather  remarkable  performances  are 
likely  to  be  produced  in  the  near  future. 

Investigation  has  shown  that  a  steel  surface  gives  5  to 
10  per  cent  greater  heat  dissipation  than  either  aluminum 
or  copper.  The  dissipation  of  aluminum,  however,  is  im- 
proved about  10  per  cent  by  coating  with  a  glossy  black 
enamel,  the  percentage  of  improvement  varying  with  the 
nature  of  the  enamel  and  the  blast  velocity.  The  effect  of 
surface  dissipation  is  of  considerable  importance  and 
further  investigation  of  the  subject  is  to  be  made  by  the 
Bureau  of  Standards  and  the  Engineering  Division  of  the 
Air  Service. 

The  principal  alloy  that  has  been  used  by  the  British 
for  air-cooled  cylinder  construction  is  the  Air  Ministry 
2-L-ll  alloy,  containing  7  per  cent  of  copper,  1  per  cent 
of  tin  and  92  per  cent  of  aluminum.  This  was  developed 
after  failure  had  attended  efforts  to  use  the  aluminum 
zinc  group,  employed  so  largely  on  the  Continent  for 
crankcase  and  similar  parts.    This  alloy  is  both  weak  and 
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Fig.  2 — The   effect  of  fuel   consumption    upon   the   out- 
put   and    head    temperature    of    a    type    D    cylinder 

soft  when  hot,  but  its  bad  qualities  are,  nevertheless, 
fairly  well  understood  as  a  result  of  considerable  experi- 
ence. It  sand  casts  relatively  well:  the  tin  content,  which 
reduces  the  strength  and  hardness,  also  seems  to  reduce 
shrinkage  and  pin  holing. 

For  cast  aluminum  cylinders  a  fin  having  a  length  of 
from  1  to  114  in.,  a  thickness  at  the  roof  of  Vg  in.,  a  thick- 
ness at  the  tip  of  1/16  in.  and  a  %  in.  pitch  is  fairly 
readily  cast  and  is  reasonably  strong  for  handling.  Fins 
of  a  somewhat  decreased  thickness  and  pitch  can  be  cast, 
but  are  likely  to  lead  to  foundry  difficulties  and  are  easily 
damaged. 

Use  of  Cast  Iron 

Cast  iron  at  present  is  somewhat  despised  as  a  cylinder 
material.  Nevertheless,  it  can  be  seen  from  the  B.  S.  A. 
and  R.  A.  E.  4D  cylinders  mentioned  earlier  in  the  paper 
that  efficient  results  are  obtainable  with  this  material.  I 
believe  that  for  commercial  purposes,  excepting  aircraft 
engines,  the  use  of  any  other  material  than  cast  iron  for 
cylinder  construction  is  not  justified  by  the  increased 
efficiency  obtained.  The  use  of  any  more  expensive  ma- 
terial than  cast  iron  also  involves  more  complicated  and 
expensive  construction.  In  the  light  of  present  experi- 
ence that  statement  appears  to  hold  good  up  to  an  output 
of  12  hp.  per  cylinder  at  about  2500  r.p.m. 

Copper  has  been  used  extensively  for  air-cooled  cylinders 
and  was  employed  on  some  of  the  earliest  air-cooled  cars. 
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The  high  conductivity  is  of  considerable  advantage,  but 
there  are  many  practical  objections  to  its  use.  One  of 
these  is  that  it  is  exceedingly  difficult  to  fin  a  cylinder 
head  efficiently  with  sheet  copper  fins.  To  attach  the  latter 
to  a  spherical  head  such  as  the  type  J  cylinder  is  almost 
out  of  the  question  and  in  any  case  entails  the  use  of  a 
heavy  iron  casting  for  the  body  of  the  head.  Some  copper 
air-cooled  aircraft  engine  cylinders  were  produced  in 
Great  Britain  during  the  war.  These  had  a  closed  end 
steel  barrel  fitted  with  sheet  copper  circumferential  fins, 
head  cooling  being  attempted  by  a  finned  cast  aluminum 
cap.  The  performance  compared  unfavorably  with  that 
of  the  composite  aluminum  and  steel  type  with  cast  on  or 
screwed  in  heads.  The  economical  use  on  a  weight  basis 
of  copper  as  a  fin  material  requires  the  use  of  thin  sheet, 
and  such  fins  are  readily  bent  and  damaged.  The  copper 
finned  cylinders  previously  referred  to  presented  an  ex- 
tremely ragged  appearance  after  a  short  period  in  service, 
as  handling  was  sufficient  to  bend  the  fins. 

Valve  Design 

Neither  the  L  nor  the  T-head  cylinder  is  worthy  of  much 
notice  at  this  date.  In  my  opinion  a  good  side  valve 
cylinder,  for  either  aircraft  or  automobile  use,  is  decidedly 
superior  to  a  crude  overhead  valve  design.  In  spite  of 
years  of  effort  the  number  of  really  efficient  air-cooled  side 
valve  cylinder  designs  in  existence  is  probably  under  a 
dozen.  Such  efficient  designs  as  exist  are  the  result  of  pro- 
tracted experiment :  an  overhead  valv^  design  to  give  equal 
or  superior  results  can  be  produced  readily  with  prac- 
tically no  development. 

The  side  valve  cylinder  has  marked  advantages  in  com- 
parison with  the  overhead  type.  Combustion  chamber 
areas  are  relatively  greater,  equally  efficient  finning  can- 
not be  obtained,  the  temperature  distribution  is  perforce 
much  more  uneven  and  distortion  is  much  mcire  likely  to 
occur.  Distortion  is  exceedingly  difficult  to  avoid  in  side 
valve  cylinders.  The  inlet  and  exhaust  ports  usually  dis- 
tort the  barrel,  with  the  result  that  piston  contact  is  poor 
and  the  ring  fit  uneven.  The  valve  seats  rarely  remain 
true  when  hot,  with  the  result  that  grinding  in  the  valves 
with  the  cylinder  hot  is  resorted  to  at  times. 

The  side  valve  design  of  necessity  departs  from  the 
symmetry  so  desirable  for  an  air-cooled  cylinder.  For 
equal  class  of  design  and  development,  the  mean  effective 
pressure  of  a  side  valve  cylinder  is  usually  20  per  cent 
less  than  that  obtainable  from  an  overhead  valve  type  with 
continuous  full  throttle  operation.  A  comparison  of 
cylinders  of  equal  size  which  is  contained  in  the  Internal- 
Combustion  Engine  Subcommittee  of  the  British  Advisory 
Committee  for  Aeronautics  Report  No.  '24  gives,  in  my 
opinion,  an  average  figure  for  the  relative  efficiencies  of 
overhead  and  side  valve  types. 

The  two-cycle  air-cooled  cylinder  is  generally  considered 
to  be,  almost  of  necessity,  prone  to  overheating  and  some 
consideration  of  the  type  is  therefore  justified.  It  is  not 
surprising  that  the  average  two-cycle  air-cooled  cylinder 
should  overheat,  as  it  is  usually  a  very  light,  thin  and 
poorly  finned  cast  iron  type.  However,  efficiently  cooled 
cylinders  for  two-cycle  engines  are  now  produced. 

The  use  of  aluminum  perhaps  is  justified  commercially 
for  two-cycle  cylinders  for  air-cooled  motorcycle  engines, 
for  the  cooling  conditions  on  such  engines  are  usually  very 
arduous.  With  cast  iron  combustion  chamber  the  carbon 
deposit  is  both  more  adherent  and  of  greater  quantity 
than  with  one  of  aluminum. 

Valve  Seat  Inserts 

Valve  seat  Inserts  are  a  frequent  source  of  trouble  in 
aluminum  cylinder  construction.  Conditions  require  an 
insert  that  has  a  tight  fit  and  good  thermal  contact  with 


the  cylinder  head  metal  when  both  are  hot.  The  use  of 
cast  iron  or  steel  inserts  is  not  good  practice,  regardless 
of  how  they  are  fitted,  as  the  coefficients  of  expansion  of 
cast  iron  and  steel  are  only  30  and  40  per  cent  respectively 
of  that  of  aluminum.  Cast  iron  or  Steel  inserts  if  cast  in 
are  very  liable  to  cause  blowing  of  the  aluminum  surround- 
ing the  insert.  Aluminum  bronze  has,  on  the  whole, 
proved  the  most  successful  for  cast  in  seat  inserts. 

Cast  in  inserts  are  a  poor  production  proposition  in  the 
foundry.  They  are  exceedingly  liable  to  shift  on  the  core 
when  in  the  mold  and  cause  the  bgre  of  the  insert  to  be 
eccentric  with  the  outside  when  finish  machined.  The 
cast-in  insert  of  any  material  is  prone  to  develop  defective 
thermal  contact  or  even  to  come  loose.  Due  to  casting 
shrinkage  the  insert  initially  may  be  tight  in  the  cylinder 
head  when  both  the  head  and  the  insert  are  hot.  As  a 
result  either  of  annealing  in  the  course  of  production  or  of 
the  gradual  annealing  that  occurs  in  operation  the  casting 
shrinkage  is  ultimately  largely  removed.  The  less  the 
difference  is  in  the  coefficient  of  expansion  of  the  material 
of  the  head  and  the  insert,  the  greater  will  be  the  chance 
of  a  cast-in  insert  remaining  tight.  Aluminum  bronze 
cast-in  inserts  have  on  this  account  proved  markedly 
superior  to  steel  or  cast  iron.  Cast-in  inserts  are  an  ex- 
ample of  evading  a  design  issue  at  the  expense  of  the 
foundry. 

In  general,  exhaust  valve  cooling  has  two  distinct 
phases,  cooling  through  the  seat  and  cooling  via  the  stem 
and  the  guide.  If  either  be  at  fault,  inspection  when 
running  on  open  exhaust  will  determine  which  is  the 
offender.  For  efficient  seat  cooling  as  effected  by  valve 
design,  I  prefer  a  tulip  valve  with  a  thick  rim,  possessing 
greater  circumferential  conductivity  than  the  flat  head 
valve,  and  the  use  of  a  wide  valve  seat.  The  width  of  the 
valve  seat  undoubtedly  has  a  marked  effect  upon  the  heat 
flow  from  the  valve  to  the  cylinder  head,  as  the  intensity 
of  the  heat  flow  will  depend  on  the  area  of  the  valve  in 
contact  with  the  cylinder.  The  heat  flow  from  the  valve 
to  the  cylinder  will  be  affected  to  some  extent  by  the  load 
of  the  valve  spring  r'from  this  standpoint  the  greater  the 
load  the  better. 

Efficient  stem  cooling  is  assisted  by  extending  the  valve 
guide  and  guide  boss  down  as  close  to  the  head  of  the 
valve  as  possible,  and  shrouding  the  guide  with  a  heavy 
boss  that  is  able  to  conduct  away  the  heat  abstracted  from 
both  the  valve  stem  and  the  exhaust  gas.  The  cooling  via 
the  valve  stem  is  partly  controlled  by  the  sectional  area  of 
the  stem  and  the  area  of  the  stem  in  contact  with  the 
guide. 

Valve  Cooling 

Claims  that  the  exhaust  valve  cooling  of  air-cooled  en- 
gines is  as  good  as  that  of  water-cooled  engines  may  appear 
to  be  an  exaggeration.  Nevertheless,  such  claims  are  not 
merely  my  personal  opinion,  but  can  be  confirmed  readily 
by  the  Engineering  Division  of  the  Air  Service. 

For  an  i.ir-cooled  engine  the  results  appear  to  indicate 
that: 

1 — The  exhaust  and  the  inlet  valves  should  be  of  approxi- 
mately equal  diameter  and  have  equal  lifts. 

2 — A  mean  gas-velocity  through  the  valve  annulus  of 
from  140  to  160  ft.  per  sec.  seems  to  give  the  maximum 
performance  with  valves  of  between  1%  and  1%  in.  diam- 
eter. 

The  first  conclusion  has  exceptions,  as  in  large  two  valve 
cylinders  the  exhaust  valve  is  often  made  smaller  than  the 
inlet  for  valve  cooling  reasons  with  satisfactory  results. 
Such  an  arrangement  usually  requires  an  excessive  ex- 
haust opening  period  to  produce  the  best  results,  in  spite 
of  running  generally  at  a  somewhat  lower  speed  than  the 
four-valve  type. 
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Experience  tends  to  show  that  with  an  increase  of  the 
valve  size  the  velocity  through  the  annulus  can  be  in- 
creased considerably  without  affecting  the  brake  mean 
effective  pressure.  This  is  probably  due  to  the  decrease  in 
friction  in  the  port,  owing  to  the  increase  of  the  ratio  be- 
tween the  port  area  and  the  maximum  area  in  the  annulus. 


In  reply  to  an  invitation  to  discuss  this  paper,  Thomas 
Midgley,  engineer  of  the  Fuel  Section  of  the  General 
Motors  Research  Corp.,  stated  that  his  experience  had 
been  more  largely  with  cylinders  of  smaller  diameter  than 
those  discussed  in  Mr.  Heron's  paper.  He  expressed  the 
opinion,  however,  that  the  general  principles,  as  outlined 
by  Mr.  Heron,  would  no  doubt  apply.  Lester  S.  Keilholtz, 
chief  engineer  of  the  Delco  Light  Co.,  also  stated  that  his 
experience  had  been  with  engines  running  about  6  hp.  per 
cylinder  and  consequently  he  was  not  in  a  position  to  dis- 
cuss the  larger  cylinders  referred  to. 

J.  H.  Hunt,  research  engineer  of  the  Dayton  Engineer- 
ing Laboratories  Co.,  expressed  the  opinion  that  it  would 
have  been  a  good  thing  if  everyone  had  experimented  with 
air  curves  showing  the  cylinder  temperature  secured  with 
different  mixture  ratios.  This,  he  says,  was  true  regard- 
less of  whether  the  engine  experimented  with  were  water- 
cooled  or  air-cooled.    He  stated  that  in  experimental  work, 


if  the  radiator  temperature  after  a  change  of  mixture 
were  noted,  we  would  know  more  about  engines  than  we 
do  by  simply  trying  to  keep  the  temperature  constant  by 
connecting  with  city  water  sources. 

H.  M.  Crane  stated  that  this  paper  is  a  challenge  to 
everyone  who  is  designing  water-cooled  engines.  He 
stated  that  the  paper  is  of  value  to  the  designer,  as  it 
shows  where  high  temperatures  occur,  and  this  is  equally 
essential  whether  water  or  air  cooling  is  used.  He  dwelt 
to  some  extent  on  the  advantages  of  water  cooling,  one  of 
the  advantages  mentioned  being  that  the  air-cooled  engine 
delivers  the  heat  to  the  atmosphere  directly  from  the 
cylinder,  whereas  the  water  leads  it  away  and  dissipates 
it  at  a  point  remote  from  the  cylinder  itself.  He  stated 
that  in  aviation  cooling  in  the  slip  stream  is  a  disadvan- 
tage, as  it  is  apt  to  be  a  factor  in  head  resistance  beside 
resulting  in  construction  which  cuts  off  the  pilot's  view. 

Considerable  discussion  developed  around  the  advan- 
tages of  the  air-cooled  cylinder  in  extremely  cold  coun- 
tries as  well  as  in  desert  areas  where  water  is  hard  to 
obtain.  The  consensus  of  opinion  seemed  to  be  that  for 
this  type  of  service,  the  air-cooled  cyhnder  had  already 
proved  itself  to  be  highly  satisfactory.  The  use  of  air- 
cooled  radial  engines  by  the  British  in  the  Mesopotamia 
countries  was  cited  as  an  example  of  this. 


Effect  of  Doped  Fuels  on  the  Fuel  System 


THE  use  of  anti-knock 
compounds  in  air- 
craft operation  has  be- 
come practically  a  neces- 
sity, and  for  two  main 
reasons,  viz.,  the  con- 
stantly increasing  use  of 
higher  compression  ratios 
and  the  necessity  for  the 
use  of  a  cheaper  fuel. 
The  Material  Section  of 
the  Engineering  Division, 
War  Department,  A  i  r 
Service,  McCook  Field, 
Dayton,  Ohio,  has  made 
an  investigation  of  the 
effect  of  these  doped  fuels 
on  the  fuel  system.  Ac- 
cording to  the  reports  is- 
sued  it   was    found   that 
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Effect  of   doped  fuels   upon   fuel   system   in   the   presence   of   moisture 


corrosion  of  the  fuel  tanks  and  the  subsequent  accumula- 
tion in  tubes  and  strainers  of  the  corroded  matter,  due 
to  the  use  of  anti-knock  compound,  caused  obstructions  of 
the  gasoline  line.  Aluminum  and  zinc  are  very  slightly 
affected,  if  at  all,  by  the  doped  fuels,  but  copper,  brass, 
terne  plate  and  iron  are  badly  affected.  In  making  the 
experiments,  the  following  fuels  were  used: 

High-test  gasoline,  low-test  gasoline,  anti-knock  com- 
pound, 91  per  cent  high-test  gasoline  containing  9  per  cent 
anti-knock,  97  per  cent  high-test  gasoline  containing  3  per 
cent  anti-knock,  50  per  cent  high-test  gasoline  containing 
50  per  cent  benzol  and  84  per  cent  low-test  gasoline  con- 
taining 16  per  cent  anti-knock.  The  anti-knock  compound 
referred  to  is  anti-knock  No.  1,  and  was  obtained  from 
the  General  Motors  Corp.  Research  Laboratory.  This  anti- 
knock compound  is  said  to  be  composed  of  70  per  cent 
aromatic  amines  and  30  per  cent  benzol.  The  amines  are 
probably  orthotoluidine,  paratoluidine,  xylidine,  aniline  or 
mixture  of  these.  A  diagram  of  the  results  of  the  investi- 
gation is  given  herewith.  It  may  be  observed  that  the 
metal  which  stood  up  better  than  any  other  is  aluminum. 
Next  comes  zinc  and  third  tin,  while  steel,  terne  plate  and 


particularly  copper  and  the  copper  alloy,  brass,  are  very 
badly  affected  by  fuels  containing  anti-knock  compounds. 
The  presence  of  moisture  materially  increases  the  effect  of 
these  compounds  on  the  metal. 


Manufacture  of  Cast  Segmental  Wheels 

THE  Van  Wheel  Corporation,  whose  sectional  wheel 
was  recently  described  in  these  columns,  states  that, 
while  the  manufacture  and  assembly  of  the  segmental 
sections,  of  course,  requires  certain  operations  of  ma- 
chining and  locking  the  joints  not  required  in  one  piece 
wheels,  there  are,  on  the  other  hand,  several  operations 
eliminated  in  this  type  of  construction  which  are  neces- 
sary in  a  one-piece  cast  metal  wheel.  These  include: 
grinding  the  sides  of  the  wheel,  chipping  the  heavy  flash 
which  appears  in  the  one  piece  castings  and  not  in  the 
segmental  section  castings,  and  turning  off  the  excess 
metal  required  when  pouring  a  one  piece  casting. 

It  is  claimed  also  that  the  need  for  truing  up  is  less 
in  the  segmental  wheel.  Beyond  this  the  advantages  of 
lower  weight  and  less  material  are  claimed. 
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Seamless  Steel  Tubing  in  Motorcycle 

Construction 

The  tapering  of  a  steel  tube  in  diameter  or  gage  often  reduces  its  weight 
and  increases  its  strength.  In  this  article  the  author  emphasizes  the  need 
of  using  suitable  quality  steel  and  shows  a  very  simple  method  by  which 
the  carbon  content  of  steel  can  be  determined  to  within  0.025  per  cent. 

By  W.  W.  Hackett* 


SEAMLESS  steel  tubing  is  a  product  of  modern  times, 
some  fifty  years  having  elapsed  since  it  was  first 
produced  commercially.  Its  use  has  made  possible 
the  manufacture  of  articles  which  could  not  otherwise 
have  been  made,  while  it  has  also  been  the  means  of  popu- 
larizing the  use  of  articles  which,  before  the  introduc- 
tion of  steel  tubing  into  their  manufacture,  found  only 
a  small  sale. 

From  past  experiments  and  errors  we  gain  knowledge 
of  what  is  practicable  and  learn  what  to  avoid  in  the  use  of 
steel  tubing  in  cycle  and  motorcycle  construction.  It  will 
be  useful  to  review  some  of  the  difficulties  with  which  we 
have  had  to  contend,  and  to  discuss  the  remedies  for  fail- 
ures we  have  experienced,  in  order  that  similar  faults, 
which  might  be  repeated  from  lack  of  knowledge  of  cause 
and  effect,  may  be  avoided. 

When  the  Bowden  brake  was  first  used  on  cycles  and 
motorcycles,  numerous  breakages  occurred  at  the  point 
where  the  hole  was  drilled  through  the  handlebar  near 
the  lug  in  order  to  allow  the  cable  to  pass  through. 
This  defect  was  remedied  by  passing  the  cables  through 
a  properly  designed  lug,  or  through  a  hole  in  the  lug,  but 
many  accidents  occurred  before  the  cause  of  the  breakage 
was  discovered  and  the  remedy  adopted.     Under  an  alter- 
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Fig.    1 — Alternating    stress    endurance     machine 


nating  stress  a  tube  that  has  been  drilled,  unless  properly 
reinforced,  is  very  likely  to  fail.  For  the  purpose  of 
proving  the  weakening  effect  of  a  hole,  in  a  tube,  quite  a 
large  number  of  running  tests  on  drilled  and  undrilled 
tubes  were  carried  out  on  the  special  machine  shown  in 
Fig.  1,  and  in  some  cases  the  undrilled  tube  had  from  ten 
to  twenty  times  the  life  of  the  drilled  one. 

Having  found  that,  when  the  tube  was  subjected  to  a 
fiber  stress  of  20  tons,  the  drilling  of  a  hole  reduced  the 
number  of  revolutions  while  under  alternating  stress  to 
one-tenth,  or  even  to  one-twenty-fourth,  it  was  discovered 
that  if  the  area  of  metal  removed  is  replaced  by  two 
l-!4  X  %  in.  oval  patches  merely  sweated  on  each  side  of 
the  tube  around  the  hole,  from  70  to  80  per  cent  of  the 
life  of  the  tube  is  restored.  Continuing  along  these 
lines,  two  half-bushes,  about  2i/2  diameters  long,  were 
sweated  to  the  sides  of  the  tube,  whereupon  the  life  of 
the  tube  proved  to  be  practically  the  same  as  that  of  the 
undrilled  tube,  and  instead  of  a  break  occurring  at  the 
hole,  a  fracture  took  place  at  the  chuck  of  the  testing 
machine. 

4 

Tests  With  Lugs 

Another  series  of  failures  was  caused  by  unsuitable 
lugs.  Some  of  those  used  in  the  earlier  days  of  motor- 
cycling had  very  strong  outlets,  and  case  after  case  of 
tube  failure  occurred.  The  tube  often  broke  off  so  cleanly 
as  to  give  the  appearance  of  having  been  cut  through. 
The  broken  tube  could  be  flattened,  thus  proving  that  it 
was  in  a  ductile,  and  not  brittle,  condition,  and  a  series 
of  tests  was  carried  out  in  order  to  prove  that  the  fault 
lay  in  the  excessive  strength  of  the  lug  outlets.  A  lug 
having  strong  outlets  was  taken,  and  one  outlet  only  being 
tapered  off.  A  piece  of  tubing  of  the  usual  size  and  qual- 
ity was  brazed  into  the  lug,  the  lug  then  being  firmly 
secured  to  a  plate.  The  ends  of  the  tube  were  then  moved 
by  eccentrics  and  connecting  rods,  giving  a  half-inch 
movement  at  a  speed  of  about  400  r.p.m.  Each  time  the 
experiment  was  tried  the  tube  broke  off  cleanly  close  to 
the  thick  outlet,  whereas  it  was  always  intact  at  the  ta- 
pered outlet. 

In  another  test  two  tubes  brazed  into  lugs,  one  with  a 
thick  aiid  the  other  with  a  tapered  outlet,  were  held  rig- 
idly by  the  lugs  and  similar  weights  were  applied  at  the 
ends.  The  tube  brazed  into  the  lug  with  a  tapered  out- 
let bent  with  an  easy  curve,  but  that  brazed  into  the  lug 
with  a  strong  outlet  bent  abruptly  close  to  the  lug. 

Alternating  stress  tests  were  also  carried  out  on  a  num- 
ber of  tubes  held  in  grips,  half  of  which  had  tapered  out- 
lets and  the  others  strong  outlets.  When  the  taper  grip 
was  used  the  average  number  of  revolutions  before  break- 
age occurred  was  248,371,  but  when  the  strong  outlet  was 
used,  breakage  occurred  after  only  120,545  revolutions,  or 
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less  than  half  the  number  experienced  in  the  case  of 
tapered  outlets. 

Research  work  carried  out  also  demonstrated  the  im- 
proved condition  of  the  tube  after  blueing.  The  alter- 
nating stress  tests  proved  that  a  longer  life  could  be 
obtained  than  was  possible  in  the  bright-drawn  condition, 
and  blueing,  which  was  specified  by  the  Air  Board  as 
heating  up  to  a  temperature  of  between  380  and  450  deg. 
Cent.,  was  insisted  on.  There  is  no  doubt  that  when  tubes 
are  to  be  soldered  into  position  they  are  better  for  the 
blueing,  but  when  they  are  to  be  brazed  the  value  of  the 
operation  is  negatived. 

It  has  been  proved  to  the  satisfaction  of  many  cycle  and 
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Fig.  2 

motorcycle  engineers,  that  to  keep  on  merely  increasing 
the  gage  of  a  tube  that  appears  to  be  too  weak  for  its  work 
is  not  always  good  practice.  For  instance,  take  the  case 
of  the  front  fork  tube  as  used  on  the  ordinary  cycle.  This 
tube  has  proved  of  ample  strength  for  use  on  the  high- 
ways of  this  country,  but  for  Continental  roads  something 
better  was  wanted.  Some  years  ago  the  author's  firm  sup- 
plied a  large  quantity  of  front  forks  produced  from  19 
gage  tubes  to  Russian  cycle  manufacturers.  We  were 
asked  to  increase  the  thickness  to  18  gage  as  a  number  of 
breakages  had  occurred.  We  did  so,  but  matters  were  not 
improved,  and  we  were  then  requested  to  further  increase 
the  thickness  to  17  gage.  There  was  still  no  improve- 
ment; indeed,  the  number  of  breakages  increased.  The 
forks  all  broke  off  where  they  were  brazed  into  the  crown, 
and  we  were  asked  by  the  Russian  manufacturers  to  help 
them  out  of  their  trouble.  One  way  of  doing  this  would 
have  been  by  using  a  suitable  liner  or  sleeve,  but  we  tried 
another  method  which  proved  quite  successful.  We 
brought  back  the  gage  of  the  tubes  to  18  where  brazed 
into  the  crowns,  and  tapered  the  gage  to  22  at  the  bottom 
ends.  This  proved  effective,  and  thus  a  lighter  article  by 
about  40  per  cent  from  the  same  quality  steel  stood  the 
strain  successfully.  The  result  is  accounted  for  by  the 
fact  that  the  shock  was  more  equally  distributed  along  the 
tubing,  due  to  the  strength  being  reduced  gradually  away 
from  the  brazed  portion,  whereas  in  the  plain  gage  tubing 
the  whole  of  the  movement  was  concentrated  in  a  very 
small  space  near  the  crowns. 

Running  Tests  on  Front  Forks 

The  author  has  carried  out  quite  a  number  of  running 
tests  on  front  forks  of  various  tapers,  reducing  to  what 
may  be  thought  to  be  ridiculously  small  diameters  at  the 
bottom  of  the  fork,  but  the  life  of  the  fork  increased  as 
the  size  at  the  bottom  diminished.  In  many  cases  weight 
can  be  saved  and  increased  strength  be  given  by  a  tapering 
of  the  tube  in  diameter  or  in  the  gage. 

Alternating  tests  have  been  carried  out  on  1  in.  by  20 
gage  steel  tubing,  both  in  parallel  lengths  and  with  a  taper 
of  1/2  in.  per  foot.  A  weight  of  111.56  lb.  was  suspended 
from  each  tube  at  a  distance  of  12%  in.  from  the  grips, 
giving  25  tons  per  sq.  in.  stress.  The  average  number  of 
revolutions  borne  by  the  plain  pieces  was  25,987,  while  the 


tapered  pieces,  which  were  7^2  per  cent  lighter,  broke 
after  30,891  revolutions.  In  both  ca.ses  the  break  in  the 
plain  tubes  was  straighter  than  in  the  tapered  tubes. 

A  pair  of  front-fork  tubes,  having  a  D-section  at  the  top 
portion  and  tapered  to  9/16  in.  round  section  at  the  bot- 
tom, was  brazed  into  the  crown.  A  weight  of  130^2  lb., 
giving  15  tons  stress  per  sq.  in.  at  the  crown,  was  sus- 
pended from  the  tubes,  which  broke  at  the  crown  after 
1600  revolutions. 

Another  pair  of  forks,  of  a  similar  section  at  the  top 
to  those  used  in  the  previous  experiment,  but  tapered  down 
to  5/16  in.  diameter  at  the  bottom,  was  tested  in  the  same 
way,  and  broke  at  the  crown  after  3180  revolutions.  While 
it  will  be  recognized  that  this  is  not  an  ideal  method  of 
testing  front  forks,  it  does  demonstrate  effectively  the 
mechanical  advantage  gained  by  reducing  the  strength 
away  from  the  breaking  point  of  a  tube.  Numerous  ex- 
amples from  nature's  handiwork  can  be  cited  to  show  that 
this  principle  is  a  naturally  sound  one.  In  the  bones  of 
human  beings,  animals,  fishes,  and  birds,  or  in  the  trunks, 
branches,  and  twigs  of  trees,  it  is  seen  that  the  slow 
process  of  evolution  has  produced  the  design  best  suited 
to  withstand  the  natural  forces  with  which  certain  em- 
bodiments of  life  have  to  contend,  and  that  all  the  parts 
mentioned  have  assumed  a  tapered  form. 

Value  of  Taper-gaging 

On  motorcycle  frames  it  is  possible  greatly  to  decrease 
the  weight  of  the  tubes  by  a  proper  distribution  of  the 
strength.  The  motorcycle  manufacturer  knows  at  which 
part  of  the  frame  breakage  occurs.  In  many  instances 
the  front  down-tube  has  been  the  vital  part,  and  the  break 
has  occurred  close  to  the  top  lug.  It  is  much  better  to  put 
in  a  taper-gage  tube  to  prevent  the  trouble  than  merely 
to  increase  the  gage.  If  a  12  gage  down-tube  has  previously 
been  used,  a  tube  of  the  same  weight,  but  tapered  from 
10  to  14  gage  in  its  entire  length,  will,  no  doubt,  remedy 
the  defect.  The  tube  is  stronger  because  of  its  added 
thickness  at  the  critical  point,  and  also  because  the  tapered 
gage  enables  the  fatigue  to  be  carried  away  from  the  lug. 
A  12  to  15  gage  or  a  12  to  14  tapered  gage  would  be 
stronger  than  the  12  gage  plain  tube.  Another  place 
where  breaks  have  occurred  is  at  the  front  of  the  top  tube. 
This  weakness  can  be  removed  by  butting  or  taper-gaging 
the  tube.    • 

Front  forks  are  a  critical  point  on  a  motorcycle,  and  to 
a  great  extent  determine  the  shocks  the  frame  has  to  take. 
The  proper  springing  of  a  front  fork  takes  away  a  good 
proportion  of  the  shocks  from  the  frame,  the  springs  them- 
selves absorbing  the  strains.  The  more  the  shocks  are  ab- 
sorbed by  the  springs,  the  less  the  tubing  is  fatigued.  It 
is  possible  to  use  springs  too  strong  for  their  work,  and 
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Fig.  3 

too  great  a  factor  of  safety  on  a  spring  may  mean  an  in- 
creasing strain  on  the  frame.  After  stronger  springs  have 
been  put  on  the  forks,  the  author  has  seen  breakages  occur 
in  the  steering  columns  or  fork  tubes  when  these  parts 
were  previously  satisfactory. 

The  tubes  on  front  forks  are  always  liable  to  fatigue, 
and  breaks  often  occur  against  the  lugs.  The  builders 
cannot  take  too  much  care  in  the  production  of  these  forks, 
as  there  is  often  a  thinning  of  the  tube  at  the  point  of 
junction  with  the  lug,  caused  by  filing  after  brazing.  It 
is  much  better  to  leave  some  trace  of  brass  there  than  to 
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take  the  steel  away.  The  lugs  should  be  kept  as  light  as 
possible  at  the  outlets,  and  a  lug  with  a  curved  shape  at 
the  outlet  as  illustrated  in  Fig.  2-A  is  better  than  one 
with  the  square-cut  outlet  generally  used,  Fig.  2-B. 

Some  makers  "liner"  the  fork  blade,  and  this  is  a  very 
wise  procedure,  as  in  the  case  of  fracture  of  the  blade 
there  is  a  support  that  may  prevent  an  accident,  but  the 
value  of  a  liner  in  preventing  a  fracture  is  very  small  in- 
deed. In  order  to  lessen  the  risk  of  fracture  of  the  tube, 
the  liner  may  be  soldered  or  brazed  to  the  tube.  Should 
the  break  occur,  however,  the  liner  will  probably  give  way 
at  the  same  time  as  the  blade.  The  disadvantage  of  this 
practice  is  that  no  warning  is  given,  whereas  when  a  loose 
liner  is  used  the  fracture  of  the  outer  tube  is  noticed  be- 
fore a  complete   break  occurs.     The   blade   with   a  liner 
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Fig.   4 — Re-inforcing    tubing 


soldered  or  brazed  in  has,  however,  a  longer  life  before  a 
fracture  takes  place.  It  is  always  advisable,  if  a  liner 
heavier  in  gage  than  the  tube  it  is  intended  to  reinforce 
be  used,  to  taper  the  gage  at  the  ends  of  the  liner  gradually 
to  below  that  of  the  outer  tube,  as  in  Fig.  3. 

The  efficacy  of  a  liner  depends  upon  the  position  of  the 
reinforced  tube  in  the  frame  of  a  machine.  Take,  for  ex- 
ample, the  reinforced  tubing  shown  in  Fig.  4.  These  sec- 
tions, where  bending  or  compression  strains  occur,  are 
most  useful,  but  where  the  tubes  are  in  tension  they  are 
not  satisfactory.  In  the  case  of  the  front  down-tube  of  a 
motorcycle,  which  has  the  vibration  and  weight  of  the 
engine  to  counteract,  the  strain  has  to  be  borne  almost 
entirely  by  the  outer  tube.  If  this  fractures,  it  will  draw 
away  from  the  inner  tube,  unless  the  inner  and  outer  tubes 
have  been  properly  brazed  together.  Numerous  experi- 
ments  have   been   carried   out  which   have   proved   these 
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Fig.  5 — Testing  IVla- 
chine  for  motor- 
cycle forks 
Dimension  "A"  Is 
so  arranged  that 
the  forl<  under  test 
shall  move  at  this 
point  'A  in.  less 
than  the  theoretical 
movement  (accord- 
ing to  the  dimen- 
sions of  machine 
parts  and  fork), 
this  making  the 
fork  bend,  i.e., 
tubes  "B"  and  "C" 
are  alternately  in 
tension  and  com- 
pression 


points.  Alternating  stresses  were  applied  to  front  forks, 
various  lengths  and  thicknesses  of  liners  being  used.  The 
longer  the  liner,  the  better  the  result  obtained.  The  break, 
however,  still  occurred  at  the  lug,  but  the  brazing  of  a 
piece  of  steel  on  to  the  outside  of  the  blades  strengthened 
them  sufficiently  to  make  the  steering  column  break  in- 
stead of  the  forks.  These  tests  are  illustrated  by  Fig.  5. 
The  following  tests  seem  to  prove  conclusively  the  added 
value  given  by  a  tight-fitting  liner.  The  only  way  to  en- 
sure a  liner  being  tight  is  to  draw  it  into  position,  the 
liner  being  expanded  against  the  tube,  or  the  tube  being 
drawn  tightly  round  tne  liner. 

Alternating -stress  tests   on  tubes  with  tight-  and  loose- 
fitting  liners 

Size  of  outside  tubes 1  in.  by  20  g. 

Thickness  of  liners  20  g. 

For  the  tight-fitting  liner  tests  the  1  in.  by  20  g.  tube 
was  drawn  on  to  the  liner  and  then  cut  into  test  lengths. 
For  the  loose-fitting  liner  tests  the  1  in.  by  20  gage  tube 
was  cut  into  test  lengths  and  the  liners  were  pushed  in 
by  hand.  The  1  in.  by  20  gage  outside  tube  was  tested 
with  no  liner. 

Tests  were  made  on  plain  tubes  held  in  a  loose  socket 
and  also  on  tubes  brazed  1  in.  into  thick  lugs.  The  results 
of  the  tests  were  as  follows: 

(1)  Tight  liner.     Stress  at  socket  20  tons. 

Plain  tube  broke  at  socket  at 95,647  revs. 

(2)  Loose  liner.     Stress  at  socket  20  tons. 

Plain  tube  broke  at  socket  at 23,579  revs. 

(3)  Tight  liner.     Stress  at  lug  20  tons. 

Brazed  joint  broke  at  lug  at 2,579  revs. 

(4)  Loose  liner.     Stress  at  lug  20  tons. 

Brazed  joint  broke  at  lug  at 503  revs. 

(5)  Tight  liner.     Stress  at  lug  15  tons. 

Brazed  joint  broke  at  lug  at 9,886  revs. 

(6)  Loose  liner.     Stress  at  lug  15  tons. 

Brazed  joint  broke  at  lug  at 2,746  revs. 

In  the  plain-tube  tests  the  outer  tubes  and  the  liners- 
broke,  but  in  the  brazed- joint  tests  the  outer  tubes  only 
broke. 

1  in.  by  20  gage  outside  tube  only 

(7)  Plain  tube.     Stress  at  socket  20  tons. 

Broke  at  socket  at 12,811  revs. 

(8)  Brazed  joint.    Stress  at  lug  15  tons. 

Broke  at  lug  at  2,614  revs. 

Besides  using  means  such  as  tapering,  etc.,  for  over- 


0-15  per  cent  carbon.  05  per  cent  carbon. 

Fig.  6 

coming  possible  weakness,  too  much  care  cannot  be  taken 
to  put  into  the  different  members  steel  of  a  suitable 
quality.  From  experiments  carried  out  during  the  war 
period  on  airplane  tubing,  it  was  found  that  excellent 
results  could  be  obtained  by  using  0.5  per  cent  carbon 
steel  tubing,  giving  in  the  bright  or  blued  state  a  yield 
of  40  to  45  tons  per  sq.  in.  and  an  ultimate  stress  of  45  to 
50  tons  per  sq.  in.     When  annealed,  the  steel  should  give 
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23  tons  per  sq,  in.  yield  and  35  tons  per  sq.  in.  ultimate. 
The  author  found,  however,  that  in  the  motor  trade  there 
was  no  inclination  to  use  these  high-carbon  steel  tubes, 
and  opinions  were  expressed  that  the  tubing  from  this 
steel  would  of  necessity  be  brittle.  While  it  is  recom- 
mended that  care  should  be  taken  with  the  heat-treatment, 
the  whole  of  the  author's  testing  has  been  carried  out  on 
joints  brazed  in  his  shops  in  a  commercial  manner,  with 
no  more  care  taken  than  in  ordinary  production.  Al- 
though hundreds  of  tests  have  been  carried  out,  he  has 
not  had  a  contradictory  result,  the  value  of  carbon  steels 
being  proved;  0.3  per  cent  carbon  tubing  has  always  been 
better  than  0.15  per  cent,  and  0.5  per  cent  always  superior 
to  0.3  per  cent. 

Sometimes  there  is  uncertainty  as  to  the  grade  of 
steel  of  tubing  carried  in  stock.  The  tube  maker  may  get 
some  wrong  billets  from  the  steel  maker,  or  mistakes  may 
occur  in  transit  or  in  the  tube  works.  If  any  test  is  to 
be  made  to  check  the  carbon  contents  on  commercial  lines, 
that  test  must  be  a  cheap  one.  The  "Spark  test"  for 
carbon  is  a  quick  method,  and,  in  the  hands  of  a  capable 


and  properly  trained  man,  the  percentage  of  carbon  in  the 
steel  can  be  determined  to  within  0.025  per  cent. 

When  a  piece  of  steel  is  pressed  against  a  grinding 
wheel  a  shower  of  sparks  is  produced,  and  this  shower 
may  be  called  a  "spark-sheaf."  The  spark-sheaf  consists 
of  spark  rays  or  lines  of  light,  produced  by  the  flight  of 
the  sparks,  and  spark  pictures,  which  are  small  explosions 
appearing  along  the  spark  rays.  It  is  chiefly  from  the 
spark  pictures  that  the  percentage  of  carbon  is  estimated, 
since  the  brighter  and  more  numerous  the  spark  pictures, 
the  higher  the  percentage  of  carbon.  For  example,  in  a 
0.15  per  cent  carbon  steel  the  spark  pictures  are  small  and 
few  in  number,  whereas  in  a  0.5  per  cent  carbon  steel  the 
spark  pictures  are  clustered  together  much  more  thickly 
and  are  bigger  and  brighter,  as  suggested  in  Fig.  6.  Steel 
can  be  tested  by  this  method  in  any  condition,  since  the 
character  of  the  spark-sheaf  is  not  affected  by  the  physical 
condition  of  the  steel.  It  is  possible  by  this  method  to 
test  each  piece  by  merely  touching  the  grinding  wheel 
with  it  in  such  a  manner  that  the  tubing  is  not  rendered 
unserviceable. 


A  French  Development  in  Tops 


AN  unusual  type  of  top  is  one  of  the  features  of  the 
automobiles  produced  by  the  Voisin  Company.  This 
firm  having  been  a  pioneer  in  the  aviation  movement,  has 
paid  a  lot  of  attention  to  head  resistance  in  the  design  of 
its  cars,  and  has  condemned  the  conventional  type  of  top 
as  responsible  for  a  considerable  waste  of  power.  Their 
design  cheapens  production,  reduces  weight  and  improves 
the  streamlining  of  the  car. 

On  close  -  coupled  four  -  seater  semi- 
sporting  type  bodies  the  top  is  carried 
on  a  couple  of  steel  tube  T-members, 
the  forward  one  of  which  is  dropped 
into  a  socket  immediately  behind  the 
front  seats  and  the  rear  one  in  a  simi- 
lar socket  back  of  the  rear  seats.  At 
the  base  of  the  vertical  member  of  the 
T  is  a  notch  which  fits  over  a  pin  in 
the  socket,  thus  preventing  any  ten- 
dency to  turn.  The  canvas  is  entirely 
separate  from  the  frame.  The  top  and 
back  are  in  one  piece,  and  when  not  in 
use  are  folded  up  and  kept  in  a  suitable 
pocket,  or  under  the  rear  seat  cushion. 
When  required  as  a  protection,  the  can- 
vas is  fastened  dovm  at  the  rear  by  push  buttons,  carried 
over  the  two  T-members  and  brought  over  the  top  of  the 
wind  screen  frame.  Attachment  is  made  at  the  front  by  a 
stiffening  bar  running  through  the  front  edge  of  the 
canvas,  and  having  its  two  ends  fitting  into  eyes  on  the 
top  of  the  windshield  frame. 


When  not  required,  the  vertical  leg  of  the  forward 
T-member  drops  into  the  corresponding  leg  of  the  rear  T, 
and  by  means  of  short  projecting  pins  on  the  lower  face 
of  the  cross  member  of  the  forward  T  registering  with 
holes  on  the  rear  T,  the  two  supports  become  one  unit. 
They  are  placed  under  the  "deck"  back  of  the  front  seats, 
and  by  means  of  a  large-diameter  knurled  nut  on  the  base 


Details  of  the   new  Voisin  top 

of  the  stem  are  wedged  in  position  between  the  iloor  and 
the  underside  of  the  deck.  The  top  can  be  put  up  or  taken 
down  quickly  and  with  little  exertion.  Construction  is 
cheap,  for  the  fz'ame  consists  only  of  steel  tubing  with 
plated  finish,  with  one  end  threaded  to  take  a  nut.  Weight 
is  certainly  50  per  cent  less  than  with  an  ordinary  type  top. 


French  Aviation  Appropriations 


CIVILIAN  aviation  in  France  will  receive  during  1922 
a  total  of  154,878,000  francs  from  the  French  Gov- 
ernment, according  to  the  budget  estimate  for  the  year 
which  was  recently  made  public.  The  largest  item  in  the 
estimate  is  84,405,000  francs  for  works,  aerodromes,  tech- 
nical laboratories  and  meteorological  services.  Subsidies 
totaling  37,022,000  francs  have  been  set  aside  for  French 
companies,  enabling  them  to  share  in  transcontinental 
transportation.  In  1921  the  sum  for  this  purpose  was 
27,885,000  francs. 

Six  new  international  air  lines  are  to  be  established  in 


France  during  this  year.  While  it  has  not  been  definitely 
established  as  to  where  these  lines  will  run,  indications 
are  that  Bordeaux  will  become  a  port  for  the  head  of  line? 
to  Switzerland,  Morocco,  Spain,  Italy  and  the  Mediter- 
ranean routes,  as  well  as  a  stop  on  the  Paris-Lisbon  (Por- 
tugal)  route. 

There  is  available  in  the  Automotive  Division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  a  compre- 
hensive report  on  "What  the  French  Government  is  Doing 
for  Commercial  Aviation."  It  may  be  obtained  by  apply- 
ing to  the  division  for  exhibit  No.  49,220. 
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The  Relation  of  Carburetion  to  Fuel 

Economy 

Part  I 

The  solution  to  the  problem  of  fuel  economy  centers  about  that  of  proper 
carburetion.  Mr.  Golten  states  that  existing  carbureters  and  hotspot 
devices  are  inefficient  and  urges  study  of  problem  from  a  new  angle. 

By  J.  N.  Golten 


T 


HE  chief  problems  of  the  automotive  engineering 
fraternity  to-day  are  those  relating  to  fuel  economy. 
These  problems  are  many,  and  they  vary  from  the 
purely  mechanical  to  the  highly  theoretical.  Such  con- 
siderations as  increasing  mechanical  efficiency,  decreasing 
gear  ratio,  etc.,  offer  minor  means  of  increasing  car  mile- 
age, but  the  greatest  latent  possibilities  center  about  the 
solutions  of  carburetion  problems. 

The  statement  has  often  been  made  that  the  fuel  con- 
sumptions of  our  present  day  engines  can  and  must  be 
reduced,  and  numerous  minor  changes  in  engine  design 
have  been  made  with  this  end  in  view,  most  of  them 
centering  about  the  carbureting  system.  However,  noth- 
ing really  drastic  has  been  undertaken,  probably  because 
there  has  not  been  sufficient  co-ordinated  knowledge  of  the 
essentials  of  proper  carburetion. 

The  exposition  that  follows  is  intended  to  be  a  summing 
up  of  the  conditions  necessary  to  proper  carburetion,  in  a 
modern  engine,  with  modern  fuels,  and  statements  on  the 
shortcomings  of  the  carbureting  means  now  ordinarily 
employed.  It  is  the  purpose  of  this  article  to  present  for 
the  first  time  these  various  facts  in  their  true  relation  to 
each  other  and  the  carburetion  problem  as  a  whole. 

Functions  of  a  Carbureting  System 

The  ultimate  aim  of  the  carbureting  system  is  to  intro- 
duce into  all  the  cylinders  of  an  engine  equal  amounts  of 
the  most  economically  burning  mixture.  With  this  object 
in  mind  the  three  primary  essentials  of  a  correct  car- 
bureting system  may  be  stated  thus: 

1 — The  metering  of  the  most  economical  air-fuel  mix- 
ture at  all  loads  and  speeds. 

2 — The  uniform  distribution  of  this  mixture  to  all  the 
cylinders. 

3 — The  complete  vaporization  of  all  the  fuel  at  the  in- 
stant the  spark  passes  in  the  cylinders. 

These  three  essentials  will  be  taken  up  in  the  order 
stated. 

From  time  to  time  excellent  articles  have  been  pub- 
lished, tabulating  the  results  of  exhaustive  tests  made  to 
determine  the  most  economical  mixture  ratio  for  various 
speeds  and  loads,'  but  in  spite  of  this  j'act  the  general 
knowledge  of  proper  mixture  proportioninij  for  maximum 
economy  is  exceedingly  hazy. 

There  is  a  widespread  impression  that  a  constant  air- 
fuel  mixture  ratio  of  15  or  16  is  the  most  economical  at 
all  speeds  and  loads,  but  this  idea  is  erroneous.    Actually, 

'  See  P.  S.  Tice's  article,  "Carburetion  Requirements  of  a  Typical 
*^^\ Engine"  in  Automotive  Indiostrics  of  June  24,  1920.  and  "The 
Carburetion  of  Gasoline."  Purdue  Rng-ineering  Experiment  Station 
EuUetm  No.  5,  by  O.  C.  Berry  and  C.  S.  Kegerrels. 


at  any  given  speed  the  mixture  ratio  for  maximum  economy 
varies  from  about  12  at  no-load  to  about  17  at  full-load. 
(These  figures  are  for  gasoline.) 

Following  are  a  few  curves  taken  from  P.  S.  Tice's 
article  on  "Carburetion  Requirements  of  a  Typical  Gas 
Engine'"  which  may  serve  to  make  these  points  somewhat 
clearer. 

These  curves  represent  the  variation  of  the  brake 
specific  consumption  in  pounds  of  fuel  per  brake  horse- 
power hour,  with  variation  in  the  air-fuel  mixture  propor- 
tion, {R),  for  several  manifold  pressures.  A  line  drawn 
through  the  lowest  points  in  each  curve  will  give  the 
variation  in  the  mixture  ratio  of  maximum  economy  with 
change  in  manifold  pressure.  This  relation  is  repre- 
sented by  curve  AB,  Fig.  2,  where  R  is  plotted  against 
absolute  pressure  in  the  manifold  {H^).  The  relationship 
shown  by  this  curve  is  practically  independent  of  speed. 
It  is  solely  a  function  of  the  absolute  pressure  existing  in 
the  intake  manifold. 

It  will  be  noticed  that  at  an  absolute  manifold  pressure 
of  300  mm.  of  mercury,  which  corresponds  to  a  car  speed 
of  from  15  to  18  m.p.h.,  a  very  small  change  on  either  side 
of  the  air-fuel  ratio  {R)  corresponding  to  maximum 
economy  results  in  a  very  large  increase  in  the  fuel  con- 
sumption. As  the  manifold  pressure  increases  a  given 
variation  in  R  accounts  for  a  much  smaller  variation  in 
fuel  consumption.  It  is  rather  unfortunate  that  at  mani- 
fold pressures  which  correspond  to  the  normal  running 
speeds  of  a  car,  comparatively  small  deviations  from  the 
most  economical  mixture  ratio  account  for  such  large  in- 
creases in  the  specific  fuel  consumption. 

Metering  Characteristics  of  an  Ideal  Carbureter 

The  ideal  metering  characteristics  for  a  carbureter 
would  be  one  in  which  R  would  vary  with  the  manifold 
pressure  according  to  the  relationship  shown  in  Fig.  2, 
curve  AB,  until  nearly  maximum  manifold  pressure  was 
reached,  and  then  R  would  change  to  the  mixture  ratio 
giving  maximum  power.  As  long  as  an  increment  of 
manifold  pressure,  meaning  an  increment  of  throttle  open- 
ing, accounts  for  an  increase  in  power,  it  is  highly  de- 
sirable to  have  the  carbureter  set  so  as  to  give  maximum 
economy,  but  full  throttle  opening  is  only  occasioned  by  a 
demand  for  maximum  power,  and  this  demand  can  only  be 
satisfied  by  a  reduction  in  R  so  as  to  get  maximum  engine 
output.  Such  a  metering  characteristic  is  shown  in  curve 
AC,  Fig.  2. 

Repeated  tests  with  gasoline  as  fuel  have  shown  that  a 
mixture-ratio  of  12  to  13  will  give  maximum  power  in- 
dependent of  speed  or  load.    Curve  DC,  Fig.  2,  which  is  a 
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Fig.  1 — Variation  in  specific  fuel  consumption  with  change  in  tlie  mixture  ratio,  for  various  manifold  pressures.  Fig. 
2 — AB,  curve  of  most  economical  mixture  ratio  with  relation  to  engine  load  as  represented  by  manifold  pressure.  AC, 
metering  characteristic  of  an  ideal  carbureter.  DC,  mixture  ratio  of  maximum  power  relative  to  engine  load.  Fig.  4 — 
Variation  in  the  coefficient  of  discharge  of  a  typical  carbureter  venturi  throat,  with  change  in  metering  head.  Fig.  5 — 
Coefficients  of  discharge  of  carbureter  metering  orifices  relative  to  pressure  drop  across  these  orifices.  A  comparison 
of  curves  .A  and  B  shows  the  effect  of  a  change  in  orifice  diameter  upon  the  valve  of  the  coefficient  of  discharge.  A 
comparison  of  curves  A,  C  and  D  shows  the  effect  of  a  change  in  orifice  length  upon  the  value  of  the  coefficient  of 
discharge,  and  its  rate  of  variation  with  change  in  head.  Fig.  6 — Metering  characteristic  of  a  simple  carbureter 
incorporating    a    throat    having    a    characteristic    similar   to  the    one   shown    in    Fig.   4,    and    a    metering    orifice    with    a 

characteristic  similar  to  curve   B,   Fig.  5 


28 


typical  curve,  illustrates  this.  It  is  plotted  from  the  same 
data  as  other  curves  of  Figs.  1  and  2, 

It  is  often  stated  that  present-day  carbureters  are  al- 
most perfect  as  metering  devices,  but  actually  the  reverse 
is  true.  This  statement  may  sound  radical,  but  by  analyz- 
ing the  performance  of  a  simple  carbureter  and  then  pro- 
ceeding by  steps  to  the  present-day  carbureter  we  may  show 
in  what  respects  the  latter  are  faulty.  Fig.  3  is  a  repre- 
sentation of  such  a  structure.  X  is  a  constant  level  source 
of  fuel  supply  for  the  nozzle  Y  which  operates  in  the 
venturi  throat  Z.  W  is  an  adjusting  needle  used  to  vary 
the  effective  nozzle  opening. 

The  force  or  metering  head  which  causes  fuel  to  be  dis- 

charged  at  Y  is  expressed  by  the  formula    K  h  =  — - 

of  the  density  of  the  air 
the   density   of   the   fuel 


which  causes  the  fuel  to  flow  can  be  expressed  in  inches 
of  fuel ;  F  =  the  velocity  of  the  air  through  the  tnroat ; 
and  g  =  acceleration  of  gravity  =  32.2.  The  weight  of 
fuel,  /,  discharged  from  the  nozzle,  Y,  in  unit  time  is  ex- 
pressed by  the  formula 


!l 


However, 


Substituting  for  h 


f  =  ca  \2gh  if 


h  = 


r 


2gK 


in  which  K  is  equal  to  the  ratio 
passing  through   the   throat  to 


(J)- 


is  included  so  that  the  metering  head,  or  force 


-The  coefRcient  of  discharge  is  the  ratio  of  the  effective  area  of  an 
orifice  to  the  actual  area.  Due  to  contraction  of  the  stream  flowinc; 
through  an  orifice,  the  effective  area  is  always  less  than  the  actual 
area. 


ca  df  V 

in  which  c  is  the  coefficient  of  discharge'  of  the  nozzle  jet; 
a  is  the  area  of  the  nozzle  jet:  and  df  =  density  of  fuel; 
the  other  symbols  having  the  same  significance  as  in  the 
previous  expression. 

For  a  given  amount  of  air  flowing  through  the  throat 

in  unit  time  /  may  be  varied  either  by  changing  the  size 

of  the  throat,  and  thus  changing  the  velocity  and  metering 

head,  or  by  changing  a,  the  area  of  the  nozzle.    The  latter 

.means  of  adjustment  is  the  ordinary  one. 
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The  weight  of  air,  A,  flowing  through  the  throat  in  unit 
time  is  expressed  by  the  formula 

A  =  C<i,  Vda 
in  which  C  is  the  coefficient  of  discharge  of  the  throat; 
a,  =  throat  area;  V  =  velocity  of  the  air  and  da  its  density. 

The  mixture-ratio  R  of  such  a  nozzle  and  throat  =  A/f 

A         Ca,  Vda  VK         Ca,  /  dg  \  '^ 

~  f    ~       cadf  V  ca   \  df  / 

From  this  expression  it  will  be  seen  that  if  the  areas 
a,  and  a,  and  the  densities,  da  and  df,  are  constant,  the 
mixture-ratio  R  will  be  a  direct  function  of  the  ratio  of 
the  coefficients  of  discharge  C/c. 

With  the  shapes  of  Venturis  ordinarily  employed,  the 
coefficient  of  discharge,  C,  varies  only  between  very  nar- 
row limits.     (See  Fig.  4.) 

However,  the  same  cannot  be  said  of  the  coefficient  of 
discharge  of  the  fuel  orifice,  c,  which  may  vary  between 
very  wide  limits,  its  value  depending  upon  h,  the  pressure 
drop  across  it.    The  rate  of  variation  of  c  with  h  depends 


'""»»"'^ 


An   elementary   carbureter 

upon  the  ratio  of  the  orifice  length  to  its  diameter.  Sev- 
eral typical  curves  illustrating  this  are  shown  in  Fig.  5. 

It  will  be  noted  that  the  coefldcient  of  discharge  for  an 
orifice  in  a  thin  plate  is  very  nearly  constant.  (Curve  D.) 
With  such  a  metering  orifice  in  a  carbureter,  R  would  re- 
main almost  constant.  However,  in  all  carbureter  work 
the  fuel  metering  orifices  employed  are  relatively  long 
compared  to  their  diameters,  and  this  results  in  a  meter- 
ing characteristic  in  which  R  becomes  smaller  and  smaller 
as  A  increases,  when  exactly  the  opposite  effect  is  needed. 
Fig.  6  is  a  curve  showing  the  variation  in  R  with  change 
in  h,  for  a  venturi  with  a  constant  C,  and  a  fuel  orifice 
with  a  coefficient  varying  according  to  curve  B,  Fig.  5. 

There  are  other  contributing  factors  which  cause  the 
mixture  to  become  richer  with  an  increase  in  A  or  Iti.  In 
order  to  prevent  dripping  from  the  fuel  nozzle  when  the 
carbureter  is  not  in  use,  the  fuel  level  in  the  float  chamber 
must  be  maintained  below  the  top  of  the  nozzle.  Thus  a 
portion  of  the  actual  metering  h'.ad,  h,  is  employed  in 
merely  lifting  the  fuel  and  does  not  cause  any  flow.  As 
A,  and  consequently  h,  is  increased,  the  ratio  of  effective 
metering  head  to  actual  metering  head  is  increased,  result- 
ing in  the  mixture  becoming  slightly  richer. 

Pulsating  Air  Flow 

A  very  much  more  important  factor  and  one  of  which 
very  little  is  generally  known  is  the  increase  of  effective 
metering  head  due  to  pulsating  air  flow  through  the 
venturi  throat.  No  matter  what  the  direction  of  the  air 
flow  through  the  venturi,  the  throat  pressure  is  always 
less  than  the  pressure  at  either  the  upstream  or  down- 
stream end,  and  consequently  there  will  always  be  an 
effective  metering  head,  causing  fuel  to  flow  independent 
of  the  direction  of  air  flow  through  the  throat. 

*  This  flpure  has  been  obtained  by  experiment  on  a  4.0  x  5.25-in, 
4-cylin(lor   truck  engine. 

*  Second  annual  report  of  the  N.  A.  C.  A.,  1916. 


In  order  to  visualize  the  effect  of  pulsating  air  flow 
upon  the  air-fuel  mixture-ratio  let  us  assume  an  extreme 
case  in  which  the  same  fixed  volume  of  air  is  alternately 
forced  back  and  forth  through  a  carbureter  throat. 
With  this  happening  there  will  be  fuel  discharged  from 
the  nozzle,  in  amount  depending  upon  the  rapidity  of 
the  pulsations,  but  there  will  be  no  actual  air  pumped. 
For  such  a  condition  R  would  be  infinitely  small.  In 
actual  practice  this  exaggerated  effect  does  not  take 
place,  but  there  is  an  appreciable  pulsating  flow  through 
the  carbureter  throat  which  contributes  to  the  normal 
metering  head. 

Anyone  who  has  held  his  hand  in  front  of  the  car- 
bureter inlet  of  a  four-cylinder  engine  operating  at  wide- 
open  throttle  will  vouch  for  the  fact  that  there  is  quite 
an  appreciable  "blow-back."  In  some  cases  a  fine  plume 
of  fuel  spray  can  be  seen  issuing  several  inches  from 
the  carbureter  mouth.  This  blow-back  varies  with  the 
speed,  its  variation  depending  on  the  number  of  cylin- 
ders, the  engine  valve  timing  and  the  amount  of  throttle 
opening.  The  effect  of  the  blow-back  is  inappreciable  at 
small  throttle  openings,  but  at  open  throttle  it  may  in- 
crease the  metering  head  by  as  much  as  65  per  cent.' 
It  is  largely  because  of  this  variation  in  pulsating  flow 
that  a  carbureter  which  works  satisfactorily  on  one 
engine  may  be  found  to  be  entirely  unsuitable  for  an- 
other of  the  same  displacement. 

In  addition  to  these  effects,  bosses  placed  near  the 
carbureter  throat  and  the  shape  of  the  passages  leading 
to  the  throat,  produce  effects  on  the  effective  metering 
head  due  to  the  throat,  which  are  changeable  and  very 
difficult  of  explanation. 

Carbureter  Problems  and  Design 

From  the  preceding  paragraphs  it  may  be  deduced 
that  the  carbureter  engineers  have  some  hard  problems 
on  their  hands  in  order  to  compensate  the  carbureter  so 
as  to  give  usable  mixture  ratios  throughout  the  throttling 
range,  and  the  methods  they  have  employed  in  attempt- 
ing to  solve  these  problems  have  been  both  numerous, 
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H3=  ABSOLUTE  PRESSURE  IN  MANIFOLD  IN  MM. OF  MERCURY 

Variation  of  absolute  pres.sure  in  intake  manifold  with 
change    in   tlirottle   position   for  several   speeds. 

and  from  the  standpoint  of  maximum  economy,  in- 
effective. 

Some  small  idea  of  the  amount  of  work  that  has  been 
done  in  order  to  develop  a  successful  carbureter  may 
be  gathered  from  the  comprehensive  report  on  carbure- 
ters and  carbureter  patents  written  by  Lucke,*  in  which 
he  lists  and  classifies  over  3400  different  carbureters 
patented  in  the  United  States. 

The    means    employed    by   these    designers    to    secure 
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what  they  considered  proper 
metering  characteristics  are 
both  numerous  and  ingenious, 
but  practically  all  of  them 
have  striven  after  the  w^rong 
goal.  True,  a  few  have  met 
with  some  measure  of  com- 
mercial success,  as  witnessed 
by  the  carbureters  on  the  mar- 
ket to-day,  but  they  have  all 
fallen  far  short  of  the  ideal. 

The  auxiliary  means  em- 
ployed to  vary  the  mixture 
proportions  on  the  better 
known  carbureters  of  to-day 
consist  of  multiple  nozzles, 
auxiliary  air  passages,  cam 
operated  needle  valves, 
weighted  valves,  "air  bleeds," 
etc.,  or  combinations  of  these, 
but  without  exception  the  car- 
bureters are  so  designed  that 
the  variations  in  mixture  pro- 
portions depend  upon  the 
throttle  position,  or  the  quan- 
tity of  air  pumped  by  the  en- 
gine, or  both,  whereas,  as  we 
have  seen  before,  variation  in 
R  should  be  solely  dependent 
on  the  absolute  pressure  ex- 
isting in  the  manifold. 

Figs.  7,  8  and  9  are  curves 
showing  the  relationships  ex- 
isting between  throttle  angle, 
Z,  air  pumped  by  the  engine, 
A,  and  the  manifold  pressure, 
H^.  An  examination  of  these 
curves  in  connection  with 
Fig.  2,  in  which  is  shown  the 
variation  in  the  mixture  ratio 
of  maximum  economy  with 
manifold  pressure,  will  serve 
to  explain  the  shortcomings 
just  referred  to. 

Following  is  an  example  of 
the  errors  in  metering  re- 
lationship introduced  in  a  carbureter  giving  a  constant 
R,  or  one  in  which  compensation  is  attempted  by  any  of 
the  just  named  means.  Let  us  assume  a  fixed  throttle 
opening  of  8  deg.  Referring  to  Fig.  7,  we  find  that  at 
the  several  speeds  shown  H,,  is  equal  to  332,  385  and  630. 
Taking  these  values  and  referring  to  Fig.  2,  we  find  that 
these  several  manifold  pressures  correspond  to  mixture 
ratios  of  12.83,  14.19  and  17.20. 

Thus,  for  these  several  speeds  we  find  that  for  the  best 
results  we  need  widely  different  air-fuel  ratios,  whereas 
the  conventional  carbureter  is  designed  to  give  but  one. 
Therefore,  at  only  one  of  an  infinite  number  of  speeds 
will  the  mixture  from  this  carbureter  be  correctly  pro- 
portioned at  that  particular  throttle  opening.  The  same 
reasoning  holds  true  for  all  other  throttle  positions. 

For  those  carbureters  that  depend  upon  the  amount 
of  air  flowing  for  any  extra  variation  in  the  metering 
head  or  fuel  nozzle  opening,  there  is  a  similar  error. 
If  we  assume  a  fixed  quantity  of  air  and  determine  the 
corresponding  manifold  pressures  and  mixture  ratios 
for  the  several  speeds,  there  results  a  similar  large  range 
of  mixture  ratios,  which  indicates  a  corresponding  error. 
Thus  it  may  be  positively  stated  that  any  and  all  car- 
bureters that  depend  upon  a  change  in  air  or  throttle 
opening  for  a  change  in  mixture  proportions,  can  never 
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be  made  to  realize  tht^  mixture  proportions  of  maximum 
economy  at  all  loads  and  speeds,  or  even  closely  approxi- 
mate these  ratios. 

Proper  mixture  proportioning  is  of  absolutely  no  avail 
unless  we  have  at  the  same  time  perfect  distribution. 
The  mixture  ratios  giving  maximum  economy  are  fairly 
close  to  the  lean  limits  of  combustibility;  consequently, 
should  one  of  the  cylinders  recen-e  less  than  its  share 
of  the  fuel  the  mixture  in  that  cylinder  will  be  so  lean 
that  it  will  either  fail  to  ignite  or  burn  so  slowly  as  to 
provide  very  little  power.  In  either  case  the  result  will 
be  a  ragged  running  engine.  In  order  to  avoid  this  con- 
dition of  uneven  running,  the  operator  enriches  the  mix- 
ture so  as  to  get  the  lean  cylinder  to  fire  regularly,  and  in 
so  doing  he  provides  an  excess  of  fuel  to  the  remaining 
cylinders  with  a  resulting  loss  in  economy.  This  cater- 
ing to  a  lean  cylinder  or  cylinders  is  experienced  in  al- 
most all  engines. 

All  that  has  been  said  in  the  foregoing  paragraphs  on 
metering  has  implied  the  condition  of  perfect  distribu- 
tion, but,  sad  to  relate,  with  our  present  carbureting  sys- 
tems and  modern  fuels,  this  condition  is  never  obtained 
because  of  the  presence  of  liquid  fuel  in  the  inlet  mani- 
fold. 

{To  he  continued.) 
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Quantity  Production  of  Passenger 

Car  Axles 

A  description  of  methods  followed  in  the  manufacture  of  axle  housings 
at  a  plant  built  especially  for  this  purpose  by  the  General  Motors  Co. 
Output  is  nearly  three  times  as  great  as  that  formerly  possible  with  the 
same  number  of  men  and  same  floor  space,  due  to  special  tool  equipment. 

By  J.  Edward  Schipper 


A  NUMBER  of  the  axles  for  General  Motors  cars, 
including  Oldsmobile,  Oakland  and  others,  are  being 
made  in  the  new  axle  plant  which  adjoins  the  Olds- 
mobile  factory  at  Lansing,  Mich.  This  building  was  de- 
signed and  built  especially  for  this  purpose.  It  measures 
140  X  750  ft.,  giving  a  total  floor  area  of  105,000  sq.  ft. 
The  entire  building  has  been  designed  to  put  through  the 
axles  rapidly  in  a  progressive  manner  so  that  the  flow  of 
material  is  con- 
stantly in  one  direc- 
tion from  the  point 
at  which  it  enters  as 
raw  stock  to  that  at 
which  it  leaves  as 
completed  axles. 
Both  front  and  rear 
axles  are  made  in 
this  building. 

Arrange- 
ments have  been 
provided  in  the 
way  of  traveling 
cranes  with  electric 
magnets  for  un- 
loading the  incom- 
ing stock  and  load- 
i  n  g  the  outgoing 
axles.  The  equip- 
ment at  the  present 
time  consists  o  f 
sufficient  machinery 
to  manufacture  400 
front  and  400  rear 
axles  per  day.  The 
building  is  so  de- 
signed that  it  allows 
latitude  for  expan- 
s  i  0  n  .      Additional 

machinery  can  be  installed  to  double  present  capacity.  In 
the  manufacture  of  the  rear  axles,  the  majority  of  the 
machining  work  is,  of  course,  required  on  the  housing. 
The  axle  tube,  axle  shaft  and  other  units  are  relatively 
simple  and  can  readily  be  handled  by  stock  machines. 
However,  a  great  deal  of  special  machine  equipment  which 
is  very  interesting  from  the  standpoint  of  economy  of 
space,  as  well  as  rapidity  in  manufacture,  is  used  in  the 
production  of  the  axle  housing.  An  idea  of  the  plant 
layout  is  given  in  Fig.  1. 

The  machine  operations  not  only  on  the  housing,  but 
also  on  the  axle  shaft  and  tubes,  takes  place  at  one  end 
of  the  building  and  partially  along  the  rear  axle  assem- 


Flg.  1 — Portion  of  Oldsmobile  axle  shop, 

foreg 


bly  line,  so  that  the  finished  parts  are  brought  to  the 
assembly  department  at  a  point  where  they  can  be  applied 
to  the  assembly  without  requiring  intermediate  stocking 
in  finish  or  semi-finish  stock  rooms.  Malleable  castings 
for  the  housings  come  in  from  outside  and  are  in  three 
parts;  left  and  right  differential  housings  and  the  pinion 
shaft  housing.  It  will  be  remembered  tnat  the  Oldsmo- 
bile has  a  torque  tube  arrangement  on  the  rear  axle,  the 

pinion  housing  tak- 
ing the  differential 
housing  at  the  rear 
end  and  the  torque 
tube,  which  incloses 
the  propeller  shaft, 
at  the  front  end. 

Malleable   h  o  u  s  - 
ings   for  the   differ- 
ential  and   drive 
gearcase    require 
different  ma- 
chine   operations   on 
the    left    and    right 
sides  owing  to 
slightly  dif- 
ferent    shapes,    and 
the  fact  that  one  of 
them    has    to    be 
drilled  for  oil  filler 
and  drain  holes. 
These  two  housings 
are  bell-shaped,  the 
large    ends    being 
joined    in    assembly 
and   the    smaller 
ends  being  bored  to 
take  the  tubes  which 
surround    the    axle 
shaft. 
The  left  differential  housing  is  almost  entirely  machined 
in  a  remarkable  special  machine.  Figs.  2  and  3,  which  is 
the  design  of  the  Defiance  Machine  Works.     It  is  a  two- 
way  automatic,  which  performs  a  complete  series  of  opera- 
tions.   The  work  is  located  on  a  floating  sleeve  with  three 
floating  pins  which  butt  against  the  work  in  the  center, 
and  another  floating  pin  which  passes  between  the  bosses 
for  the  brake  camshaft  holes.    The  work  is  fixed  in  posi- 
tion by  a  floating  center  clamp  and  is  driven  by  two  set- 
screws.    The  machine  is  capable  of  45  pieces  per  hr.,  but 
owing  to  the  fact  that  hard  castings  have  been  encoun- 
tered recently,  the  speed  has  been  cut  down  to  33  per  hr. 
There  are  ten  operations  altogether  on  this  machine, 


showing  part  of  the  assembly  line  In  the 
round 
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Fig.  2— Operations  on  the  malleable  differential  and  drive  gear  housing  on  the  Defiance  special,  two-way  automatic. 
This  Illustration  gives  an  Idea  of  the  chucking  and  location  of  the  work,  as  well  as  the  way  in  which  the  three  mternal 
diameters  are  handled  simultaneously  on  the  left  side  of  the  machine.  Fig.  3 — Operations  on  the  rear  axle  ce"**"" 
housing  on  the  right  side  of  the  Defiance  two-way  special  automatic.  The  operations  on  the  right  and  left  sides  of  the 
machine  are  carried  on  simultaneously.  Fig.  4 — Defiance  two-way  special  automatic  used  for  the  pinion  shaft  hous- 
ing. This  Is  a  similar  machine  to  that  used  for  the  central  housing.  Fig.  5— Roughing  flange  Joints  at  the  center  of 
the  rear  axle  housing  on  Fay  automatic.  Fig.  6 — The  finish  work  on  the  flange  Joint  is  done  on  LeBlond  heavy  duty 
lathes,  of  which  there  are  two.  Fig.  7— Finishing  the  outside  of  the  housing  on  a  semi-automatic  GIsholl  boring  mill. 
These  machines  perform  six  operations  at  a  speed  of  1000  pieces  per  9  hr.  day.  Fig.  8 — Interesting  Jig  method  for 
locatingi  the  work  on  the  Gardam  multiple  spindle  drill  for  the  six  3^  in.  stud  holes  in  the  flange  of  pinion  shaft  hous- 
ing.    Fig.  9 — Pressing   In  the  axle  tubes  on   an    Eastern   air  press.      Fig.    10 — Sawing    the    bearing    clamp    slots     in    the 

pinion   housing  on  an  Ohio  tilted  rotary  miller. 


yt  ^ 


some  of  which  are  compound,  so  that  the  number  really 
runs  up  to  considerable  more  than  this.  The  operations 
are  indexed  automatically.     The  first  is  a  rough  boring 


operation  both  on  the  left  and  right  side,  the  small 
rougher  going  into  the  small  end  of  the  housing,  Fig.  3, 
and  the  large  rougher  into  the  bell  opening.    This  opera- 
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tion  also  spot-faces  the  different  depths  on  the  interior 
of  the  housing,  Fig.  2. 

The  second  operation  consists  of  boring  a  cluster  of 
seven  25/64  in.  holes  on  the  open  side  and  semi-roughing, 
spot-facing  and  chamfering  operations  on  the  small  open- 
ing also.  The  machine  then  revolves  to  the  third  opera- 
tion, which  produces  a  semi-finish  on  all  three  bores  on 
the  open  side  and  includes  a  finishing  operation  on  the 
depths  on  the  open  end.  At  the  same  time  centers  are 
made  for  the  two  holes  for  the  brake  camshaft  and  the 
bosses  on  the  small  side. 

In  the  next  index  position  a  finish  reaming  of  the  open 
end  for  all  three  bores  is  accomplished.  This  is  done 
with  a  sectional  reamer  which  reams  three  surfaces  simul- 
taneously. On  the  other  side,  the  5/16  in.  holes  and  the 
bosses  which  were  centered  on  the  previous  operation  are 
drilled. 

The  next  and  final  operation  on  this  machine  is  the 
tapping  on  the  open  end  of  the  3%  in.  bore  for  a  sixteen 
thread,  11/4  in.  deep.  This  is  the  thread  for  the  adjust- 
ing nut  which  governs  the  position  of  the  ring  gear.  On 
the  other  side  of  the  machine,  simultaneously  with  this, 
the  tapping  of  the  two  %  in.  holes  in  the  bosses  is  taking 
place. 
Operations  on  Right  Housing 

The  operations  on  the  right  housing  are  very  similar 
to  those  which  have  been  described  on  the  left  housing. 
The  machine  used  is  also  similar,  being  one  of  the  De- 
fiance two-way  automatic  lathes  which  was  designed  spe- 
cially for  the  General  Motors  Co.  and  with  their  co-opera- 
tion for  this  work.  The  location  is  from  a  floating  sleeve 
and  the  work  is  held  in  place  by  a  floating  chuck  clamp 
as  in  the  other  case.  The  drive  is  through  two  set  screws 
which  hold  the  work  firmly  in  both  directions. 

Following  the  work  on  the  Defiance  automatic,  the 
housings  are  put  through  a  Fay  automatic.  Fig.  5,  which 
roughs  the  flange  joints  at  the  center  of  the  rear  axle 
housing  where  the  two  bell  openings  of  the  left  and  right 
side  go  together.  This  work  is  located  from  the  shoulder 
at  the  base  of  the  thread  for  the  ring  gear  adjusting 
screw.  The  finish  work  on  the  flange  joint  is  done  on  a 
LeBlond,  heavy-duty  lathe,  Fig.  6.  It  requires  two  of 
these  machines  to  keep  up  with  the  Defiance  two-way 
automatic. 

The  oil  plug  holes  and  oil  drain  holes  in  the  right  half 
of  the  housing  are  drilled  on  a  Fosdick  drill  press.  Both 
halves  are  put  on  a  LeBlond  machine  to  face  off  the  end 
of  the  housing  to  an  exact  distance  from  the  shoulder  at 
the  base  of  the  thread.  This  is  solely  a  locating  operation 
for  the  next  cut  which  is  taken  on  a  GishoU  boring  mill, 
Fig.  7.  This  is  a  semi-automatic  machine  which  performs 
a  series  of  interesting  operations,  substantially  finishing 
the  housing.  In  these  operations,  'he  two  halves  of  the 
housing  are  bolted  together  and  the  operations  are 
mainly  for  the  purpose  of  forming  the  openings  which 
take  the  pinion  housing  and  finishing  the  exterior  of  the 
housing.  Location  is  from  the  shoulder  and  against  the 
fa9e,  which  was  finished  exactly  in  the  previous  opera- 
tion. These  Gisholl  machines  perform  five  to  six  opera- 
tions at  a  speed  of  1000  pieces  every  9  hr.  per  machine. 
It  is  claimed  that  to  duplicate  the  amount  of  work  on 
individual  drills  would  require  the  installation  of  at  least 
a  dozen  ordinary  type  machines  and  the  employment  of 
eight  additional  workmen.  Furthermore,  it  would  be  dif- 
ficult to  hold  the  same  precision  of  which  this  heavy 
machine  is  capable. 

The  first  operation  is  to  rough  face  the  housing ;  second, 
to  rough  bore  the  inside  and  outside  diameters.  The 
third  operation  semi-finishes  the  inside  and  finishes  the 
outside.  The  fourth  operation  finish  faces  and  cham- 
fers the  inside  of  the  housing,   and  the  final  operation 


reams  the  finish  hole  for  the  housing.  McClusky  reamers 
are  used  for  this  purpose. 

An  interesting  jig  method.  Fig.  8,  is  used  to  locate  for 
the  Gardam  multiple-spindle  drill,  which  drills  the  six 
holes  for  the  %  in.  studs  used  in  connecting  the  housing 
to  the  flange  of  the  pinion  shaft  casing.  Locating  plugs 
enter  each  side  and  pilot  in  the  bores  in  the  sides  of 
the  housing,  and,  in  addition,  the  housing  is  piloted  on  a 
dowel  in  the  pinion  shaft  bore  with  the  drilling  operation 
performed  around  this  dowel. 

Before  assembly,  the  threads  for  the  ring  gear  adjust- 
ing screw  are  re-tapped  by  hand  to  insure  their  accu- 
racy. This  is  done  on  both  the  right  and  left  hand 
housing.  The  axle  tubes  are  pressed  in  position  on  an 
Eastern  air  press.  Fig.  9,  this  being  a  very  close  presa 
fit.  After  being  pressed  in,  the  tubes  are  riveted  in  place. 
The  tubes  are  all  machined  on  automatics  and  are  ground: 
on  the  wheel  bearing  end  prior  to  assembly. 

The  operations  on  the  pinion  shaft  housing  are  per- 
formed in  very  much  the  same  way  as  those  on  the  right 
and  left  halves  of  the  central  housing.  A  Defiance  auto- 
matic two-way  lathe  is  used  for  this  work  also,  Fig.  4, 
Location  on  the  floating  sleeve  is  on  three  points  and 
there  are  also  three  jaws  which  act  as  a  universal  chuck. 
In  locating  the  work,  the  chuck  brings  the  inside  flange 
of  the  work  back  against  the  chuck,  the  inside  of  the 
flange  being  in  contact  with  the  outside  of  the  chuck. 
The  outside  of  the  pinion  housing  is  ribbed  and  one  of 
the  ribs  is"  taken  between  two  jaws  in  the  floating  collar 
which  acts  as  a  driver. 

The  two-way  operations  on  the  Defiance  machine  are 
as  follows:  First,  on  the  left  side  a  large  rougher  enters 
the  bore,  and  on  the  right,  a  small  rougher  machines  an- 
other bore.  On  the  left  side,  the  tool  roughs  out  three 
diameters  on  the  interior  of  the  housing,  and  on  the 
right  side,  one  diameter.  On  the  right  side  there  is  also 
a  spot-facing  operation  on  the  end  of  the  housing  and  a 
45  deg.  chamfer.  The  machine  then  indexes  for  the  next 
operation.  On  the  left  side  are  drilled  six  15/32  in, 
flange  holes.  On  the  right  side  a  tool  semi-roughs  the 
small  bore  and  finish  faces  and  finish  chamfers  it. 

Details  of  Third  Operation 

The  third  operation,  on  one  side  only,  is  one  in  which 
a  semi-finisher  goes  straight  through  all  four  bores,  giv- 
ing true  alignment,  and  also  finishes  the  outside  face  and 
chamfers  the  left  side.  In  timing  this  machine  over  a 
long  period,  it  was  found  to  average  31 1/^  pieces  per  hr, 
The  limits  on  the  four  bores  after  the  final  reaming  op- 
erations on  this  machine  are  as  follows:  0.0008  in.  on  the 
bearing  surface;  0.002  in.  on  the  thread  surface;  0.001 
in.  on  the  adjusting  sleeve  and  0.002  in.  on  the  tube  end. 
A  Warner  &  Swasey  finishes  the  exterior,  particularly 
the  face  which  goes  against  the  gear  housing,  and  an 
Ohio  tilted  rotary  miller.  Fig.  10,  saws  the  bearing  clamp 
slot.  In  the  latter  operation,  the  work  is  piloted  on  its 
bore  over  an  arbor  for  location.  The  pinion  housings  are 
spot-faced  and  drilled  and  then  passed  along  the  assem- 
bly line.    A  progressive  system  assembly  is  used. 

This  is  a  rather  brief  outline  of  the  operations  which 
take  place  in  the  manufacture  of  the  rear  axles.  Noth- 
ing has  been  said  in  this  regarding  the  heat  treating  de- 
partment, which  is  an  important  unit  in  this  manufac- 
ture. Heat  treating  is  used  for  such  parts  as  the  axle 
shafts  and  pinion  shafts,  and  heat  treating  operations 
are  given  after  the  bulk  of  the  machining  work  is  done 
so  that  the  duty  on  the  cutting  tool  is  as  light  as  possible. 
The  outstanding  feature  of  the  axle  department  is  the  fact 
that  800  sets  of  axles  can  be  manufactured  in  a  day, 
while  with  older  methods,  with  the  same  space  and  num- 
ber of  men,  the  plant  would  hardly  have  produced  a  third 
of  that  amount. 
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The  Relation  of  Vehicle  Speed  to 

Highway  Damage 

There  is  a  definite  relation  between  the  speed  of  a  motor  vehicle  and  the 
wearing  effect  upon  the  highway.  This  articles  gives  the  results  of  some 
interesting  tests  that  have  recently  been  made  to  determine  this  relation. 
Increased  speed  of  solid  tired  vehicles  increases  the  impact  in  far  greater 
proportion  than  it  does  in  the  case  of  pneumatic  tired  vehicles. 

By  W.  G.  Robertson* 


SPEED,  for  the  purpose  of  this  discussion,  will  be 
taken  in  the  sense — rate  of  travel  or  velocity  rather 
than  in  the  sense — to  make  haste,  perhaps  unneces- 
sarily. 

It  is  well  known  that  speed  is  a  very  important  factor 
in  the  amount  of  destruction  which  results  from  the 
unrestricted  use  of  the  roads  by  vehicles.  The  impact 
increases  very  rapidly  with  increase  of  speed.  It  in- 
creases much  more  rapidly  in  the  case  of  a  truck 
equipped  with  solid  tires  than  one  equipped  with  pneu- 
matic tires,  because  of  the  greater  resilient  qualities  of 
pneumatic  tires. 

A  report  issued  by  the  United  States  Bureau  of  Public 
Roads  on  the  "Effect  of  Impact  on  Pavements"  gives 
some  interesting  information  on  this  subject,  and  shows 
that  the  impact  resistance  increases  with  the  velocity, 
with  the  total  weight  of  the  vehicle,  and  with  increas- 
ing road-surface  roughness.  In  these  tests,  the  impact 
resistance  of  good  asphalt  or  bitulithic  or  other  smooth 
pavement,  was  practically  negligible,  and  reached  its 
highest  values  on  granite-block  roads  with  sand-filled 
joints,  and  on  badly  worn  macadam  pavements.  The 
rate  of  increase  of  impact  resistance  with  speed  was 
most  marked  on  the  roughest  roads. 

The  following  urban  pavements  are  enumerated  in  the 
order  of  their  desirability  for  vehicle  operation  from 
the  point  of  view  of  tractive  resistance  at  20  km.  (12.4 
miles)  per  hour,  as  found  in  this  investigation.  (1) 
asphalt,  (2)  wood  block,  (3)  hard,  smooth  macadam, 
(4)  brick  block,  (5)  granite  block  with  cement-filled 
joints,  (6)  cinder,  (7)  gravel,  (8)  granite  block  with 
sand-filled  joints. 

The  equivalent  grade  at  20  km.  (12.4  miles)  per  hour 
of  a  badly  worn  city  macadam  road  was  found  to  be 
nearly  three  times  as  great  as  that  of  the  best  asphalt 
road  tested.  This  means,  at  this  speed,  a  consumption 
of  energy  at  wheel  treads  of  nearly  three  times  as  much 
on  level  macadam  roads  as  on  good  level  asphalt  roads. 

Increasing  the  gross  weight  of  the  vehicle  by  12  per 
cent,  through  load  was  found  to  have  no  effect  on  trac- 
tive resistance  within  the  observed  speed  limits  for 
smooth  roads  in  good  condition;  but  on  rough  roads,  a 
distinct  increase  in  tractive  resistance  with  this  extra 
weight  was  observed. 

Tests  have  been  made  which  show  that  increased 
speed  of  a  vehicle  equipped  with  hard  rubber  tires 


*An  address  delivered  at  the  annual  convention  of  the  Ontario 
Good  Roads  Association.  Mr.  Robertson  is  secretary-treasurer  of  the 
Ontario  Motor  League. 


tremendously  increases  the  impact  which  its  wheels 
make  on  the  roadway  where  there  is  any  uneven- 
ness.  On  the  other  hand,  where  pneumatic  tires 
are  used,  increased  speed  adds  comparatively  little 
to  the  impact.  It  has  been  suggested  that  these 
tests  will  be  of  great  value  not  only  in  settling 
questions  of  design,  but  may  also  lead  to  a  rational 
basis  for  determining  license  fees  for  motor  ve- 
hicles. 

Trucks  have  been  used  in  these  tests  var>-ing  in  size 
from  a  1-ton  up  to  a  7V2-ton  truck,  carrying  an  e.xcess 
load.  Each  truck  was  run  over  a  special  recording  de- 
vice imbedded  in  the  roadway  and  the  impact  which  re- 
sulted, when  one  of  the  wheels  made  a  two-inch  drop 
from  a  ledge  built  in  the  surface,  was  recorded. 

Recent  tests  were  made  with  a  3-ton  truck  loaded  sa 
that  the  weight  on  each  rear  wheel  was  7000  lb.,  the  un- 
sprung portion  being  1700  and  the  sprung  portion  5300 
lb.  The  truck  was  equipped  first  with  an  old  solid  tire 
that  was  worn  down  to  a  thickness  of  one  inch.  Then,, 
with  exactly  the  same  load  on  the  truck,  a  wheel  was 
fitted  with  a  new  solid  tire  2V2  inches  in  thickness.  And 
finally  the  truck  was  equipped  with  pneumatic  tires,. 
42  X  9  in.,  blown  up  to  a  pressure  of  142  lb.  per  square 
inch.  The  following  table  shows  very  clearly  the  bad 
effect  an  old  tire  is  likely  to  have  on  a  road  surface 
and  the  greatly  lessened  impact  which  is  produced  by 
trucks  equipped  with  pneumatic  tires.  The  tests  show 
that  as  the  vehicle's  speed  was  increased,  the  impact 
from  the  old  hard  rubber  tire  increased  greatly.  The 
impact  from  the  new  tire  was  somewhat  less. 

Speed  Old  Tire  Nev  Tire  Pneumatic  Tire 

5.7  miles  11,600  lb.  9,400  lb.               7,100  lb. 

10.2  miles  18,500  lb.  14,100  lb.               7,900  lb. 

14.6  miles  26,500  lb.  18,700  lb.               8,330  lb. 

In  fixing  speed  limits  for  motor  vehicles,  legislators 
hitherto  have  given  consideration  mainly  to  the  question 
of  safety.  Diversity  of  opinion  as  to  what  constitutes  a 
safe  maximum  speed  is  reflected  in  the  variety  of  legisla- 
tion on  this  subject  in  different  provinces  and  states. 
The  State  of  Kansas  sets  40  miles  per  hour  as  the  upper 
limit  of  speed  in  the  open  country.  California  and  a 
number  of  other  states  draw  the  line  at  35  miles  per 
hour,  while  30  miles  per  hour  is  about  the  average  for 
all  the  states. 

Thirty  miles  per  hour  is  the  maximum  speed  limit  in 
British  Columbia,  while  the  other  western  provinces  fix 
no  limit  other  than  requiring  speed  at  all  times  to  be 
reasonable,  having  regard  to  traffic.    In  Ontario,  Quebec 
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and  Nova  Scotia  the  upper  limit  has  been  fixed  at  25  ways.    On  a  road  of  average  width,  when  there  is  a 

miles  per  hour.     New  Brunswick  sets  no  definite  speed  steady  stream  of  traffic  in  opposite  directions,  it  is  at 

limit  other  than  what  is  reasonable,  having  regard  to  once  both  difficult  and  dangerous  to  pass  a  succession 

traffic,  while  Prince  Edward  Island,  but  recently  opened  of  slow-moving  vehicles   in   the   face   of   oncaming 

up  to  the  automobile,  puts  the  ban  on  a  speed  in  excess  traffic. 

of  15  miles  per  hour.             ,,,.,.,       a   i.  /o     4.-       c^  The  great  increase  in  motor  truck  traffic,  indeed,  points 

In  this  Province  the  Load  of  Vehicles  Act  (Section  5)  ^^  ^^              necessity  of  providing  such  width  on  main 

stipulates  that  no  vehicle  carrying  a  weight  m  excess  j^j  ^ways  as  will  enable  trucks  and  slow-moving  vehicles 

of  four  tons,  including  the  vehicle    shall  be  operated  on  ^^\^^^^^  ^^e  outside  of  the  road  and  leave  a  lane  of  suffi- 

any  highway  at  a  speed  greater  than  10  miles  an  hour;  ^.^^^  ^.^^^  ^^^  ^^^  j.^^^  ^^  ^^^  ^^^^  ^^          ^ 

and  no  vehicle  carrying  a  weight  in  excess  of  six  tons,  ^           ,  .^^s.     Under  present  conditions  it  is  just  a 

including  the  vehicle,  shall  be  operated  upon  any  high-  ^^^^^.^^  ^^^^^^^   .^  ^.^^^  ^^^  ^^  conducive  to  safety 

way  at  a  speed  greater  than  8  miles  an  hour  ^^  ^^            ^„  ^^^^^  ^^j^.^j^^  ^^  ^^^^^^  ^^  ^^^  ^^^^  ^^^^ 

The  speed  hniits  for  trucks  Provided  m  the  Ontario  ^  ^j^j^^^  ^ate  of,  say,  12  miles  per  hour  under  normal 

act  are  extremely  restrictive.    If  modified  in  conformity  ^^^^^  conditions 

with  recent  experience,  all  commercial  vehicles  equipped  ^.^^^  ^^  highways,  degrees  of  grades  and  curves,  na- 

all  around  with  pneumatic  tires  would  be  restricted  to  ^^^^  ^^  ^^^^  intersections,  ditches,  and  railway  crossings. 

25  miles  per  hour  on  open  country  highways,  while  com-  ^^^  ^^j^^^  ^^^  ^.^^  ^^  ^^^^^  ^^^  ^^^  ^^^^^^^  ^^^.^^  ^^^^ 

mercial  vehicles  equipped  partially  or  all  around  with  ^^  .^^^idered  in  determining  speed  from  the  standpoint 

solid  tires  would  be  required  to  conform  to  the  following  ^^  ^^^^^^     g^  ^^^pj^^  ^^^  ^^^  J  ^^^^^^^  ^^^^  .^  .^  .^p^^_ 

speea  schedules.  ^j^j^  ^^  ^^^^^  ^j^^^  might  be  considered  a  reasonable 

Gross  Weight                       Open  Country  Highways  ^       ^  ^^          ^^^  ^  straightaway  stretch  of  country  road 

Under  2  tons 25  miles  per  hr.  *:          i.  i.  ^  ■        •   i.                  4-11          j-4--             fr-    •^ 

2  to    6  tons  20  miles  per  hr.  without  taking  into  account  local  conditions.     Vigilance 

6  to  10  tons 15  miles  per  hr.  and  sound  judgment  are  essential  to  safe  driving  every- 

10  to  14  tons  12  miles  per  hr.  where,   and   no   arbitrary   speed   limits   can   be   devised 

To  fix  the  speed  limit  of  commercial  vehicles  at  an  which  will  relieve  the  drivers  of  motor  vehicles  from 

extremely  low  figure  means  also  interference  with  the  ever-present  obligation  of  giving  due  regard  to  con- 

the  free  movement  of  general  traffic  on  the  high-  stantly  changing  traffic  and  road  conditions. 


Peru  Offers  Possibilities  for  Truck  Sales 


PRODUCTS  of  most  of  the  leading  truck  manufac- 
turers in  the  United  States  are  found  in  Peru,  as 
well  as  many  European  trucks.  No  one  make  of  truck, 
however,  with  the  exception  of  a  well-known  light  truck, 
is  found  in  any  great  number,  though  four  or  five  makes 
of  heavier  trucks  have  each  a  respectable  following. 

The  large  number  of  different  makes  of  trucks  is 
probably  due  to  the  fact  that  consumers  or  users  im- 
ported direct  from  manufacturers,  rather  than  buying 
from  local  agents.  The  amount  thus  saved  in  the  pur- 
chase price  was  probably  offset  by  extra  investment  in 
spare  parts,  or  by  having  the  truck  laid  up  for  lack  of 
them.    Perhaps  both. 

There  are  three  prominent  fi^ilds  for  the  motor  truck, 
in  Peru.  The  first  is  in  transporting  merchandise  from  the 
coast  to  the  commercial  centers  located  a  short  distance 
from  the  seaboard.  The  leading  trade  centers  of  the 
coastal  region  of  Peru  are  not  situated  right  on  the 
ocean,  but  a  few  miles  inland.  Lima  is  some  nine  miles 
(12  kilometers)  distant  from  hfr  port  Callao.  To  the 
north  of  Lima,  Piura  is  found  a  few  miles  from  the  port 
of  Paita;  Chiclayo  offers  a  double  opportunity  to  truck 
manufacturers,  being  a  few  miles  from  two  ports,  Eten 
and  Pimentel;  Trujillo  follows  suit,  being  a  short  dis- 
tance from  the  port  of  Salaverry.  To  the  south  of  Peru 
it  is  the  same  story.  Canete  is  a  short  distance  from 
the  port  of  Cerro  Azul;  Chincha  Alta  from  Tamo  de 
Mora;  lea  from  Pisco;  and  Moquequa  from  Ilo.  Despite 
the  fact  that  railways  connect  all  the  coastal  commercial 
centers  with  their  ports,  there  is  a  fie'd  for  the  motor 
truck.  This  is  shown  by  the  fact  that  trucks  are  now 
doing  service  between  Lima  and  Callao  against  three 
forms  of  competition :  mule-drawn  carts,  steam  and  elec- 
tric railway.  Further  advantages  to  the  truck  will  soon 
be  evident  for  the  highway  for  freight  traffic  between 
Lima  and  Callao  is  to  be  improved. 

A  more  ambitious  project  than  the  linking  of  the  coastal 
conrunercial  centers  with  their  norts  would  be  a  belt  line 


of  trucks  joining  up  the  different  commercial  centers 
one  with  another.  This  doubtless  will  come  in  time, 
for  now  automobiles  are  coming  to  Lima  from  outlying 
cities,  such  as  Pisco,  and  there  is  a  light  truck  service, 
perhaps  irregular,  between  the  capital  and  Canete. 

The  second  field  for  the  motor  truck  is  found  on  the 
haciendas  or  ranches  of  Peru,  which  are  immense  cen- 
ters of  agricultural  activity  like  our  western  ranches  or 
Southern  plantations.  From  the  haciendas  the  trucks 
can  bring  the  cotton,  sugar  and  rice  to  the  commercial 
or  trade  centers,  to  be  transported  to  the  seaboard. 

The  third  field  is  in  the  mines.  Although  the  mining 
companies  now  have  trucks,  American  manufacturers 
should  see  that  they  have  more  and  better  trucks.  This 
should  be  easily  accomplished,  for  most  of  the  mining 
companies  have  home  offices  in  the  United  States,  and 
the  manufacturer  has  neither  a  trip  abroad  nor  foreign 
credit  to  consider.  Here  is  export  trade-  on  his  own 
doorstep. 

At  the  present  time  the  American  motor  truck  is  far 
in  the  lead  in  Peru,  and  in  the  field  of  the  light  truck 
bids  fair  to  maintain  it.  In  the  heavier  truck  the  Euro- 
pean seems  to  be  making  more  headway  for  the  moment, 
due,  perhaps,  to  the  more  favorable  continental  rate  of 
exchange. 

As  to  the  type  of  truck  suitable  for  Peru,  without  go- 
ing into  detail,  it  may  be  said  that  it  should  be  a  good 
truck,  of  the  best  material  and  well  built;  for  only  such 
a  tri^ck  will  stand  the  hard  conditions  of  service  in 
Peru.  And  any  truck  sent  should  be  amply  supplied  with 
spare  parts. 

Just  why  the  commercial  centers  of  the  coastal  region 
were  stuck  a  few  miles  back  from  the  sea  is  not  clear. 
It  was  probably  for  protection  against  the  enemy.  Be 
that  as  it  may,  it  has  resulted  m  putting  all  of  them 
within  truck  shot  of  the  coast.  Let  the  American  manu- 
facturer plant  his  trucks  on  these  sites,  ready  not  to  de- 
stroy but  deliver  any  merchandise  that  may  approach. 
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The  Automobile  in  Brazil 

Editor,  Automotive  Industries: 

Twelve  years  ago  the  poor  pavement  of  Brazilian 
streets  and  the  impassable  roads  of  country  districts 
made  traveling  by  automobile  in  this  country  an  almost 
impossible  task.  At  the  present  time,  from  Amazonas 
to  Sertao  in  Matto  Grosso,  from  Minas  Geraes  to  Rio 
Grande  do  Sul  our  country  is  covered  with  beautiful 
roads  of  the  modern  type.  In  the  State  of  Sao  Paulo  the 
"Better  Road  Movement"  has  taken  unusual  progress 
since  the  present  governor,  Hon.  Washington  Luiz  Pe- 
reira  de  Souza,  was  appointed  to  office.  The  Hon.  Pereira 
de  Souza  is  personally  a  great  motorist,  and  one  of  the 
first  steps  he  took  after  being  elected  was  to  use  his 
influence  in  having  the  municipal  governments  of  the 
leading  cities  within  the  state  to  appropriate  sufficient 
funds  for  the  construction  of  new  roads  and  the  upkeep 
and  improvement  of  the  old  ones.  During  the  first  two 
years  of  his  administration  great  headway  has  been 
made  in  road  construction  and  improvement.  In  addi- 
tion to  numerous  smaller  roads,  his  administration  should 
be  credited  with  the  remarkable  Sao  Paulo-Campinas 
road,  105  kilometers  long.  The  State  of  Parana  has 
likewise  an  enterprising  governor  who  has  successfully 
promoted  road  construction  within  his  state.  Notable 
examples  of  newly  built  roads  in  Parana  are  the  800- 
kilometer  road  from  Ponta  Grossa  to  Iguassu  and  others 
of  shorter  distances. 

As  a  matter  of  fact,  in  all  Brazilian  states  there  is 
to-day  an  evident  desire  for  better  roads.  This  desire 
varies  in  intensity,  it  being  dependent  upon  local  wealth 
and  natural  resources.  Nearly  150  kilometers  of  the 
interstate  road  from  Rio  de  Janeiro  to  Sao  Paulo  have 
already  been  completed.  Funds  for  this  interstate  road 
are  provided  ^y  the  Federal  Government  and  the  state 
government  of  Sao  Paulo. 

Roads,  of  course,  have  made  it  possible  to  introduce 
the  modern  automobile  in  our  country.  And  among  the 
cars  used  the  American  is  found  in  larger  numbers  than 
those  of  European  makes.  We  can  state  with  emphatic 
assurance  that  public  officials,  as  well  as  our  leading 
plantation  owners  and  farmers,  merchants,  etc.,  through- 
out our  country,  are  beginning  to  realize  the  fact  that 
automobiles,  motor  trucks  and  tractors  are  indispensable 
means  of  transportation  and  agricultural  and  industrial 
progress.  Cars  are  to-day  used  for  practically  the 
same  purposes  that  horse  carriages  and  animal-drawn 
vehicles  were  employed  years  ago.  Notwithstanding  this 
remarkable  progress  in  automotive  vehicles,  Brazil  is 
in  its  infancy  as  yet  when  we  consider  the  fact  that 
three,  four  or  more  times  the  number  of  present  cars 
could  be  used  throughout  the  country. 

In  spite  of  the  commercial  depressions,  past  and  pres- 
ent, the  automobile  trade  is  one  of  the  most  solidly  built 
activities  of  our  local  trade.  In  no  city  has  the  popu- 
larity and  use  of  the  automobile  decreased.  Taxi  com- 
panies are  prosperous.  The  people  have  come  to  look 
upon  the  taxi  with  the  same  regard  as  street  cars.     It 


has  even  taken  the  place  of  the  horse  and  the  omnibus; 
taking  the  place  of  railroads,  has  solved  the  long-distance 
transportation. 

The  future  of  the  automobile  in  this  country  is  in  the 
hands  of  those  manufacturers  who  will  strive  for  pro- 
ducing better  cars  and  giving  Brazilian  importers  and 
dealers  better  service  and  facilities.  At  the  present 
time  the  American  car  is  supreme  in  our  markets;  but 
this  supremacy  is  likely  to  be  lost  to  American  manu- 
facturers if  they  fail  to  make  special  efforts  now  to 
retain  it.  It  will  not  take  a  great  effort  on  the  part  of 
German  manufacturers  to  compete  with  the  Americans. 
Our  exchange  on  the  German  mark  is  far  more  favorable 
than  on  the  American  dollai.  There  is  always  the  pos- 
sibility of  German  manufacturers  coming  to  this  country, 
looking  up  local  requirements  and  going  back  home  to 
build  cars  in  just  the  manner  that  our  buyers  like  to 
have  them  built  and  delivered.  Germany  just  now  is 
working  hard  to  introduce  her  latest  models.  German 
manufacturers  are  looking  for  big  business,  and  we  be- 
lieve that,  with  the  advantage  of  the  mark  exchange  in 
our  favor,  they  will  have  no  difficulty  in  introducing 
again  their  products.  Of  course,  we  must  always  bear 
in  mind  that  American  manufacturers  are  more  advan- 
tageously equipped  for  the  business,  when  we  consider 
this  advantage  from  the  viewpoint  of  repair  parts  and 
mechanical  equipments  for  car  servicing  and  repairing. 
The  handsome  body  styles  and  mechanical  improvements 
are  also  to  their  advantage. 

Our  state  of  Sao  Paulo  should  be  considered  as  being 
the  "leader"  in  our  country  in  connection  with  automo- 
tive activities.  Our  state  has  to  its  credit  a  larger  road 
mileage,  and  15  large  concerns  devoted  exclusively  to 
the  importation,  sale  and  service  of  automotive  products. 
These  concerns  handle  American  cars  almost  exclusively, 
in  addition  to  tires,  accessories,  etc.,  of  American  makes. 
They  handle  about  50  per  cent  of  the  total  automotive 
trade  of  Brazil.  In  view  of  these  facts,  American  manu- 
facturers should  turn  their  attention  to  our  state. 

Among  the  most  important  things  that  American 
manufacturers  should  look  into  are  the  following: 

(A) — Protection  to  ^epresent^tion  granted  to  Brazilian 
firms  or  individuals.  Agencies  should  be  established  on 
permanent  and  sure  basis,  so  that  agents  or  representa- 
tives will  handle  it  properly  through  personal  interest 
in  the  business.  Manufacturers  should  not  change  rep- 
resentatives as  frequently  as  they  have  done  in  the  near 
past. 

(B) — To  comply  with  all  requirements  or  specifica- 
tions indicated  in  our  orders,  in  connection  with  finish, 
color,  type  of  rim  or  wheel,  magneto  ignition  and  others 
of  similar  tenor.  Most  manufacturers  disregard  these 
instructions. 

In  spite  of  the  existing  depression  weighing  upon  our 
mai'kets  and  which  reflects  against  American-made 
goods,  since  the  exchange  on  the  dollar  is  exceedingly 
high,  and  curtails  importations  from  the  United  States, 
the  automobile  business  has  not  suffered  as  much  as 
other  lines  of  activities.  It  is  true  that  sales  have  fallen 
off  when  compared  with  normal  market,  but,  however 
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reduced,  there  has  been  a  steady  stream  of  orders,  and 
we  can  say  that,  all  things  considered,  this  has  been  a 
fairly  good  business. 

The  prospects  are  brighter  for  the  1922  season.  Brazil 
will  commemorate  this  year  her  independence  cente- 
nary. Those  of  optimistic  mind  are  hopeful  that  this 
occasion  will  mark  the  rehabilitation  of  the  exchange 
with  the  United  States.  At  any  rate,  we  all  hope  the 
coming  year  will  witness  an  era  of  rehabilitation  and 
readjustment  of  our  economical  life  which  will  mean 
higher  local  production  and  more  money  in  circulation. 
Let  me  now  make  some  brief  remarks  as  to  what  I 
consider  wise  for  American  manufacturers  to  do  during 
the  present  period  in  order  to  retain  and  improve  their 
business  and  relationship  with  Brazilian  automotive 
importers  and  dealers : 

(1) — To  establish  commercial  relationship  with  re- 
liable native  firms  or  individuals.  To  send  traveling 
representatives  to  become  thoroughly  familiar  with 
Brazilian  markets,  selecting  for  this  purpose  men  of  good 
manners  and  of  wide  experience  in  international  trade 
able  to  speak  our  language  and  acquainted  with  our  mode 
of  living.  Preference  should  be  given  to  those  having 
technical  knowledge  of  methods  and  equipments  for  serv- 
icing and  repairing  automotive  products. 

(2) — Manufacturers  should  endeavor,  as  far  as  feas- 
ible, to  give  their  representatives  or  important  clients 
long  credits.  This  policy  will  be  found  very  advantage- 
ous in  connection  with  tires,  repair  parts  and  accessories, 
as  local  buyers  usually  buy  these  goods  on  terms. 

(3) — To    give   more   attention  to  the  matter  of  serv- 
ice to  owners,  through  reducing  the  price  of  spare  parts. 
During  the  past  months  these  have  been  sold  at  fantas- 
tic prices.    Also  special  attention  should  be  given  through 
manuals  or  other  forms  of  printed  matter,  to  repair  and 
maintenance  methods. 
Should  American  manufacturers  follow  these  leads  as 
closely  as  possible  it  will  not  be  surprising  to  see,  say 
in  the  course  of  ten  years,  that  all  cars  in  Brazil  are 
American-made  cars.     Let  me  also  state  the  fact  that 
American  manufacturers  will  never  find  a  better  market 
for  their  cars  than  our  country.     Automotive  develop- 
ment is  here  in  its  infancy.     The  automobile  is  just 
beginning  to  make  headway  under  the  right  character 
of  a  vehicle  of  practical  utility  rather  than  a  conveyance 
for  the  wealthy  and  exclusive, 

I  write  authoritatively  on  these  matters  because  I 
have  had  many  years'  experience  in  this  line  in  my 
native  land. 

Floriano  p.  Santos, 
Sao  Paulo,  Brazil. 


Air  Cleaners 

Editor,  Automotive  Industries: 

Referring  to  your  editorial  in  the  Jan.  26  issue  on  the 
subject  of  air  cleaners  for  road  vehicle  engines,  it  is  un- 
questionably desirable  to  employ  an  air  cleaner  and  par- 
ticularly on  truck  engines. 

Reference  is  made  to  the  objection  to  the  use  on  high 
speed  engines  of  air  cleaners  of  the  type  which  offers  high 
resistance  of  the  passage  of  air.  An  air  cleaner  of  the  so- 
called  filter  type,  while  being  the  most  satisfactory  from 
the  standpoint  of  efficiency,  fails  to  fun  -tion  consistently 
where  an  excessive  amount  of  dust  is  handled  for  the 
reason  that  while  they  can  be  made  self-cleaning,  they  will 
not  work  under  severe  conditions  and  quickly  become 
clogged.  In  this  respect,  has  sufficient  attention  been  paid 
to  the  location  of  the  air  intake  so  that  the  amount  of  dust 
the  cleaner  has  to  handle  is  minimized? 

In  almost  every  instance,  the  location  of  the  air  inlet  is 
inside  the  hood,  subject  to  all  the  dust  that  is  drawn  in  by 
the  fan  through  the  radiator.    Ic  is  evident  that  this  loca- 


tion is  most  unfavorable,  and  tests  have  indicated  that  if 
the  air  were  taken  from  the  driver's  compartment,  for 
instance,  the  amount  of  dust  taken  through  the  cleaner 
would  be  reduced  by  60  per  cent.  Under  these  conditions, 
a  filter  type  of  cleaner  of  the  simplest  type  can  be  effec- 
tually used. 

NoRTHWAY  Motor  &  Mfg.  Co., 
Div'n  General  Motors  Corp., 

A.  A.  Bull,  Chief  Engineer. 


The  Vaporization  of  Motor  Fuel 

Editor,  Automotive  Industries: 

I  noted  with  some  surprise  your  article  in  the  Auto- 
motive Industries,  page  509,  of  March  2,  1922,  headed 
"A  System  for  Complete  Fuel  Gasification."  I  refer  par- 
ticularly to  your  statement  that  it  is  necessary  to  raise 
the  mixture  for  the  average  American  gasoline  to  a  tem- 
perature of  about  425  deg.  Fahr. 

Your  article  would  lead  one  to  believe  that  in  order  to 
completely  vaporize  gasoline,  the  temperatures  that  must 
be  maintained  are  fixed  only  by  the  end  points  of  the 
fuels  used. 

There  has  been  so  long  a  misunderstanding  in  the  auto-  ^ 
motive  industry  on  the  subject  of  the  scientific  use  of 
motor  fuel,  I  feel  inclined  to  call  your  attention  to  this 
erroneous  statement.  It  seems  to  be  a  recent  discovery  to 
automotive  engineers  that  a  fundamental  scientific  fact 
respecting  materials  existing  in  combination  is  that  their 
characteristics  are  affected  by  their  environment.  Physical 
chemistry  has  so  long  dealt  with  partial  pressures,  and 
the  laws  of  mass  action,  now  fundamental  to  all  chemistry, 
are  so  entirely  based  upon  partial  pressure,  it  seems  a 
reflection  on  the  intelligence  of  technical  men  to  have  to 
refer  to  the  subject. 

About  a  year  and  a  half  ago,  one  of  the  technical  asso- 
ciates of  the  Deppe  Company  wrote  Dr,  Cottrell,  then  Di- 
rector of  the  Bureau  of  Mines,  and  called  his  attention 
to  the  fact  that  the  specifications  for  motor  fuel  were  to 
be    based    entirely    upon    the    distillation    points    under 
atmospheric  pressure,  which  was  wholly  misleading,  as  the 
fuel  was   never  utilized   in   that  manner.     Partial  pres- 
sures of  the  fuel,  when  dealt  with  in  the  presence  of  other 
matter,  have  been  quite  generally  overlooked  in  the  auto- 
motive  industry   and   yet  are   fundamental  principles   of 
chemistry  and  physics.    It  is  unfortunate  that  terms  hav- 
ing a  definite  meaning  in  science  frequently  have  another 
meaning  in  industry.     To  such  an  extent  has  this  become 
prevalent  that  it  is  necessary  to  define  the  meaning  to 
prevent  misinterpretation.     Thus,    evaporation   in   chem- 
istry and  physics  is  known  as  slow  vaporization.     Evapo- 
ration to  dryness,  for  instance,  has  a  very  definite  meaning 
in    the    chemical    laboratory.      In    engineering    practice, 
evaporation,  instead  of  being  applied  to  a  slow  rate  of 
vaporization  is  applied  to  the  most  rapid  rate  of  ebullition 
which  is   practiced  in  the  arts.     The  performance  of   a 
steam  boihr  is  always  specified  in  evaporation  per  pound 
of  coal  or  the  rate  of  evaporation  per  hour  and  the  stand- 
ard definition  of  horsepower   is  technically   so   specified. 
Another   term    having   a   definite   physical   and   chemical 
meaning,    "vapor   tension,"    has    long   been    used   by   the 
Government  and  the  Interstate  Commerce  Commission  to 
define  the  allowable  pressure  permitted  on  gasoline  tank 
cars.     In   other   words,    "vapor   tension"    has   been   used 
under  Government  sanction  for  total  pressure.    It  is  only 
recently  that  a  joint  committee  has  pointed  out  that  from 
the  scientific  point  of  view  this  is  not  vapor  tension.    The 
term,  hoivever,  has  not  been  changed.    In  selecting  a  term 
to  be  applied  in  the  arts,  therefore,  its  use  in  such  arts 
must  be  taken  into  consideration  and  not  its  use  alone  in 
the   physical   or   chemical   laboratory.      Thus    it   is   with 
"boiling  point."    There  is  really  no  fixed  boiling  point,  the 
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boiling  point  being  dependent  entirely  upon  the  conditions 
to  which  the  liquid  is  subjected,  each  pressure  having  a 
different  boiling  point.  By  agreement,  the  standard  boil- 
ing point  of  water  is  taken  under  standard  atmospheric 
barometric  pressure,  namely,  100  deg.  Cent.,  at  760  mm. 
pressure.  This  standard,  therefore,  defines  these  condi- 
tions only  and  does  not  in  any  manner  attempt  to  define 
or  limit  the  fact  that  there  are  other  boiling  points.  These 
boiling  points  are  commonly  taken  for  materials  in  the 
liquid  mass  and  not  in  an  atomized  or  spherical  condition. 
A  globule  of  water  dancing  on  a  red  hot  plate  is  an  illus- 
tration of  the  phenomenon  known  as  "false  equilibrium." 
In  this  case,  the  surface  tension  of  the  globule  has  now 
disturbed  the  boiling  point  and  the  globule  no  longer  boils 
at  normal  temperature.  Therefore  in  selecting  a  term  to 
define  under  what  conditions  a  liquid  may  be  converted 
into  a  gaseous  state,  consideration  must  be  given  to  con- 
ditions other  than  temperature  and  pressure.  One  is  at 
once  confronted  with  the  fact  that  mechanical  sub-division 
may  alter  the  boiling  point  independently  of  the  tem- 
perature or  pressure  of  its  environment  and  that  where 
liquids  are  used  in  mechanical  sub-division  such  as  an 
atomized  condition,  certain  laws  relating  to  the  boiling 
point  in  the  mass  no  longer  hold.  In  other  words,  colloidal 
chemistry  is  an  accepted  principle  of  physical  chemistry 
and  has  laws  that  are  immutable.  It  is  possible  to  boil 
water  at  32  deg.  Fahr.  by  reducing  the  pressure  low 
enough.  It  is  possible  to  run  this  temperature  up  to  the 
decomposition  point  of  water  without  boiling  it  if  the 
pressure  on  the  liquid  is  high  enough.  Temperature  alone 
means  nothing  in  specifying  the  boiling  points  of  liquids. 
We  have  read  with  great  interest  Mr.  Howard's  very 
able  paper  in  which  he  endeavored  to  determine  the  pres- 
sures and  temperatures  at  which  vaporization  takes  place, 
but  any  application  tending  to  interpret  that  subsequent 
condensation  cannot  take  place  under  changing  temper- 
ature or  pressure  is  not  in  accordance  with  physical  laws. 
Likewise  of  interest  were  the  very  able  and  ingenious 
methods  proposed  by  Professor  Wilson  for  determining 
what  he  calls  an  "equilibrium  solution,"  but  we  have 
watched  in  vain  for  some  technologist  to  ask  why  the  end 
point  of  his  equilibrium  solution  became  482  deg.  Fahr. 
whereas  his  original  gasoline  had  an  end  point  of  410 
deg.  Fahr.  This  brings  one  into  a  complicated  field  of 
physical  chemistry  but  it  is  so  pertinent  to  the  hot  spot 
applications  that  I  cannot  refrain  from  commenting  on  it. 
In  other  words,  in  applying  heat  to  cracked  gasolines,  it 
will  be  found  they  are  tremendously  susceptible  to  poly- 
merization, and  singularly  enough  while  the  automotive 
industry  as  a  whole  criticizes  the  heavier  fractions  of  the 
fuel,  as  these  have  already  polymerized,  they  do  not  in 
general  have  the  same  tendency  to  polymerize  as  some  of 
the  lighter  fractions  which  have  been  temporarily  hydro- 
genated.  The  subject  of  hydrogenation  has  attracted 
much  attention  in  the  past  three  or  four  years  and  is  the 
next  debutante  to  the  automotive  society.  In  cracking 
heavy  fuels  to  produce  light  motor  fuels,  if  it  is  desired 
to   produce    a    high    content    of   saturated   hydrocarbons, 


probably  hydrogenation  must  be  resorted  to,  the  question 
of  whether  the  hydrocarbons  are  saturated  or  unsaturated 
being  determined  Vjy  well  known  chemical  tests  and  not 
by  any  method  of  determining  whether  the  molecules  have 
a  tendency  to  remain  stable  or  to  become  unstable  when 
quickly  subjected  to  heat. 

One  of  the  important  features  in  the  Deppe  process 
which  you  fail  to  comment  on  (and,  by  the  way,  I  was  not 
consulted  or  notified  that  you  expected  to  publish  this 
article  or  I  should  have  been  glad  to  have  made  these  sug- 
gestions) is  the  fact  that  the  Deppe  method  avoids  sub- 
jecting the  mixture  to  an  abrupt  cracking  or  polymerization 
producing  unstable  and  heavier  molecules  as  shown  in 
Professor  Wilson's  tests.  You  will  note  particularly  the 
emphasis  we  place  on  progressive  heating  and  in  this  re- 
spect Mr.  Howard's  laboratory  work  followed  more  closely 
the  Deppe  methods  by  removing  the  lighter  products  be- 
fore the  heavier  products  were  acted  upon  by  increasing 
temperature.  H.  P.  Deppe. 


We  note  that  Mr.  Deppe  was  surprised  to  read  that  it 
was  necessary  to  raise  the  gasoline  to  a  temperature  of 
425  deg.  Fahr.,  from  which  we  infer  that  this  is  not  the 
temperature  he  uses,  but  we  fail  to  find  in  his  communi- 
cation any  information  as  to  what  is  the  maximum  tem- 
perature used  in  his  system. 

If  we  consider  the  gaseous  mixture  as  an  absolutely 
homogeneous  mass,  it  is  a  comparatively  simple  matter  to 
calculate  what  temperature  is  necessary  in  order  that  a 
mixture  of  any  particular  proportion  and  under  any  par- 
ticular pressure  may  remain  in  the  gaseous  state  after 
the  fuel  has  been  once  completely  vaporized.  But  it  is  a 
rather  different  problem  to  determine  the  temperature  to 
which  the  media  which  carry  heat  to  the  fuel  must  be 
raised.  For  instance,  if  it  were  found  that  the  fuel  in  a 
certain  mixture  under  a  certain  pressure  would  not  sepa- 
rate out  at  a  minimum  temperature  of  150  deg.,  the 
medium  through  which  heat  was  imparted  to  the  fuel  must 
evidently  be  raised  to  a  materially  higher  temperature 
than  150  deg.,  for  if  it  was  not,  the  gasoline  could  not 
possibly  reach  150  deg.  within  a  definite  time.  How  much 
higher  its  temperature  must  be  would  depend  upon  the 
time  available  for  the  volatilization  of  the  fuel  for  one 
thing  and  the  fineness  of  spraying  for  another.  As  to  the 
time  factor,  if  the  gas  passes  through  the  manifold  at  the 
rate  of  150  ft.  per  second  and  the  heating  surface  is  6  in. 
long,  the  length  of  time  that  any  particular  portion  of  the 
charge  is  near  the  heating  element  and  under  its  influence 
is  one  three-hundredth  part  of  a  second. 

We  do  not  believe  that  the  vacuum  in  the  intake  mani- 
fold is  a  very  important  factor  in  this  connection,  for 
although  the  temperature  of  vaporization  is  directly  pro- 
portional to  the  absolute  pressure,  and  this  is  compara- 
tively low  when  the  engine  is  throttled,  there  are  certain 
conditions  of  engine  operation  when  the  manifold  pressure 
is  very  close  to  atmospheric,  and  the  heat  supply,  of  course, 
must  be  adequate  to  meet  these  most  unfavorable  condi- 
tions.— Editor. 


Automobiles  in  Madasrascar 


FRENCH  automobiles  are  in  the  lead  in  the  Island 
of  Madagascar,  about  116  of  the  159  cars  there 
being  made  by  French  manufacturers.  Thirty-eight 
cars  are  of  American  make,  and  all  but  three  of  these 
are  privately  owned.  The  majority  of  the  French  cars 
are  owned  by  the  Government.  Two  Italian  and  three 
British  cars  are  on  the  island.  About  three  tractors  are 
used  for  agriculture  and  about  79  motor  cycles  are  in 


use.     But  seven  of  these   latter  vehicles  are  American. 

On  the  neighboring  island  of  Mauritius,  which  has  a 
smaller  population  than  Madagascar,  there  are  1600  cars. 
On  the  Island  of  Reunion  there  are  30  or  35  cars. 

This  information  has  been  furnished  by  the  American 
Consul  at  Tananarive,  Madagascar.  American  consular 
officers  at  any  foreign  city  will  furnish  such  information 
directly  to  any  American  asking  for  it. 
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The  Study  of  Car  Markets  Demands 

Careful  Analysis 

The  possible  future  market  for  any  one  manufacturer  can  be  determined 
by  an  analysis  of  the  past  history  of  his  market  in  its  relation  to  that  of  all 
his  competitors.    The  author  explains  how  this  may  be  done. 

By   Harry  Tipper 


SO  far,  in  the  discussion  of  this  subject,  it  has  been 
impossible  to  go  any  further  than  the  basic  economic 
conditions,  the  channels  of  distribution,  and  the  eco- 
nomic requirements  of  those  channels.  To  be  at  all  effec- 
tive, these  considerations  must  be  applied  by  the  manufac- 
turer of  the  automobile  to  the  requirements  of  his  own 
organization,  considering  the  product  which  he  is  dealing 
with,  the  production  and  the  character  of  the  organiza- 
tion as  it  stands.  In  order  to  do  this,  the  manufacturer 
must  have  some  very  definite  way  of  arriving  at 

First — The  future  market  for  his  particular  product  in 
comparison  with  the  present  production. 

Second — The  plans  necessary  to  secure  that  market. 

Third — The  least  operating  cost  at  which  those  plans 
can  be  effectuated. 

In  order  to  determine  the  market,  it  is  necessary  to  know 
the  fundamental  facts  concerning 

First — Tendency  of  future  registration. 

Second — Life  of  the  car. 

Third — Variation  in  the  ter-     

ritorial  developments  in  each  of 
the  territories. 

Fourth — Character  and  ten- 
dency of  the  competition. 

Fifth — Relation  in  the  mar- 
ket in  the  different  price  groups 
as  intimately  as  possible. 

Sixth — Tendency  as  to  styles, 
types  and  models. 

While  these  elements  are  also 
part  of  the  production  necessi- 
ties, they  are  much  more  inti- 
mately a  part  of  the  marketing 
considerations. ■•••• 

The  more  efficient  concerns 
tend  to  grow  somewhat  more  rapidly  than  the  general 
growth  of  the  business  in  which  tticy  are  engaged  so  that 
it  is  possible  for  the  market  to  be  enlarged  by  an  increase 
of  efficiency  in  the  same  price  group  and  under  the  same 
general  conditions  of  competition.  What  it  means  is  that 
the  efficient  concerns,  in  addition  to  absorbing  the  natural 
increase  of  the  market,  succeed  in  taking  away  the  poten- 
tial business  from  the  less  efficient  concerns  so  that  they 
grow  faster  than  the  increase  in  the  total  market  by  that 
process.  Having  in  mind  these  consideri;tions,  the  general 
market  should  be  known  as  to  the  following  items: 

(a)  The  tendency  of  production  and  legistration  with 
relation  to  tendencies  in  population  and  wealth  established. 
(Some  of  this  information  has  been  given  to  subscribers 
of  Automotive  Industries  in  earlier  articles.) 

The  method  of  calculating  such  tendencies  is  of  great 
importance.  The  ordinary  percentage  curve  is  of  no  value 
in  such  a  connection  because  it  is  not  possible  to  calculate 
a  normal  growth  from   that  so  that  the  future  may  be 


THE  accuracy  with  which  the  past  growth 
of  registration,  in  relation  to  popula- 
tion and  wealth,  is  considered,  will  almost 
govern  the  efficiency  of  the  marketing  calcu- 
lations as  to  plans  based  upon  these  consid- 
erations. The  total  market  for  new  cars  is 
based  upon  the  probable  increase  in  registra- 
tion. The  increase  in  production  capacity  in 
comparison  with  this  increase  in  registration 
offers  an  indication  of  the  probable  tendency 
of  competition. 


safely  predicted.  It  is  necessary  that  these  calculations 
should  be  based  upon  the  modern  statistical  practice  in  this 
respect  such  as  is  used  by  the  actuaries  and  of  which  the 
application  of  Gomperz  Law  to  economic  factors  is  the 
most  important  example. 

(b)  These  tendencies  should  be  determined  also  in  rela- 
tion to  the  growth  of  the  different  automobiles,  divided 
by  groups  such  as  price  groups,  so  that  the  manufacturer 
will  be  able  to  determine  the  limits  of  his  section  of  the 
market  as  well  as  the  enlargement  of  the  market  to  be 
secured  from  any  change  in  his  price  policy. 

(c)  To  carry  this  consideration  of  the  market  to  the 
point  where  a  thorough  application  can  be  made,  the  same 
calculations  should  be  arranged  for  the  different  states  or 
on  some  territorial  basis,  which  would  enable  the  manu- 
facturer to  calculate  his  market  for  each  distributing  point 
and  the  territory  adjacent  thereto. 

The  accuracy  with  which  the  past  growth  of  registra- 
tion, in  relation  to  population 

and  wealth,  is  considered  will 

almost  govern  the  efficiency  of 
the  marketing  calculations  as 
to  plans  based  upon  these  con- 
siderations. The  total  market 
for  new  cars  is  based  upon  the 
probable  increase  in  registra- 
tion. The  increase  in  produc- 
tion capacity  in  comparison 
with  this  increase  in  registra- 
tion offers  an  indication  of  the 
probable  tendency  of  competi- 
tion. The  consideration  of  pro- 
duction by  price  groups  and  the 
tendency  of  that  production  in- 
dicates the  probable  action  of 
the  market  in  relation  to  automobiles  involving  the  ex- 
penditure of  different  amounts  of  money.  Properly  worked 
out,  this  curve  will  show  the  true  relation  regardless  of 
inflation  and  deflation  which  may  affect  prices  for  a  short 
period. 

If  the  production  capacity  is  growing  more  rapidly  than 
the  registration,  especially  in  certain  groups,  the  tendency 
of  competition  will  be  toward  readjustments  in  values,  more 
intensive  marketing  efforts,  and  a  more  definite  pressure 
on  the  distribution  channels.  An  examination  of  these 
factors  in  connection  with  the  different  states  will  indicate 
the  variation  in  the  marketing  possibilities  in  those  areas 
and  therefore  the  proportion  of  business  to  be  expected 
from  those  areas  and  the  amount  of  sales  pressure  which 
can  be  economically  put  upon  each  area  in  order  to  effectu- 
ate the  probable  sale.  It  is  advisable  where  possible  that 
the  manufacturer  should  also  plot  out  his  own  relation  to 
his  competitors  within  the  same  price  group,  not  from  the 
amount  of  production  so  much  as  from  the  tendency  in 
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their  production  efforts.  tive  business  is  not  increasing  with  the  same  rapidity  as 

In  order  to  make  this  case  a  little  clearer,  we  will  take  the  group  production  and  registration.     This  is  simply 

the  case  of  two  manufacturers,  A  and  B,  in  the  $2,000  to  carrying  the  expected  general  market,  the  expected  group 

$3,000  price  group.  market,  and  the  particular  manufacturer's  production  for- 

The  total  production  predicted  for  1923  is  1,800,000  pas-  ward  over  the  next  year  in  order  that  consideration  may 

senger  cars,  be  given  to  the  marketing  plans  necessarj-  to  develop  the 

The  total  registration  predicted  is  a  little  over  11,000,000  matter. 

passenger  cars.  The  same  calculations  should  be  made  for  each  state 

In  both  of  these  cases  trucks  have  been  eliminated.  or  eacl   territory  into  which  the  country  has  been  divided 

For  the  last  four  years  the  price  group  mentioned  has  by  the  manufacturer  for  purposes  of  his  own  distribution. 

run  4  to  41/2  per  cent.  Comparisons  should  be  made  in  each  of  these  territories 

For  1923  the  expected  percentage  is  4  per  cent,  which  so  that  the  manufacturer  may  know  the  relation  between 

would  give  for  this  group  a  possible  market  of  72,000  cars  his  own  grovvi;h   in  business,  the  growth  of  registration 

for  that  year.  in  the  territory  in  his  price  group,  the  expected  market 

Car  Manufacturer  "A"  ^"^  ^^^  °"^"  probable  expectation  of  business. 

19;ig                       Started  ^^  ^  hypothetical  case,  take  State  A  as  follows  for  Car 

1917! '.'.'.'.'.'.'.'.'.'. ;  Reached  capacity  Manufacturers  A  and  B. 

1918 Dropped  15%  STATE  A 

1919 Same  production  as  1918  Registration  100,000         1919 

1920 Increased  production  over  1917,  ^                  125  000         1920 

1^^  147000         1Q91 

1921 Dropped  5%  below  1917  produc-  In  p^jce  groups: 

n      lu,       c    *          "D»               *^^"  1919—  54,000  under  $1,000 

Car  Manufacturer    B  37^000  between  $1,000  and  S2.000 

1917 Started  4,600  between  $2,000  and  S3,000 

1918 Production  60%  of  Car  "A"  5,400  over  $3,000 

1919 120%  of  Car  "A"  production  1920—  90,000  under  $1,000 

1920 120%  of  Car  "A"  production  25,000  between  $1,000  and  $2,000 

1921 140%  of  Car  "A"  production  5,000  between  $2,000  and  $3,000 

Car  "A"— 1921  Production   1200—2%  5,000  over  $3,000 

Car  "B"— 1921  Production  1680—2.8%  1921—103,000  under  $1,000 

Car  "A"— 1923   Market  probabilities  2.0%— 72,000  cars- 1440  30,000  between  $1,000  and  $2,000 

Car    "B"— 1923  Market  probabilities  2.8%  of  72,000  cars— 2016  6,000  between  $2,000  and  $3,000 

The  tendency  of  Car  "A"  's  activity  has  been  decreasing  State    regSJatlon  ?h?ee    years    in    the 

so  that  the  market  for  Car  "A"  in  1923  would  be  2% —  $2,000  to  $3,000  group: 

5%  of  2%  =  1368  cars.  1919             1920             1921 

The  tendency   of   Car   "B"   has   been   to   increase  the  4,600           5,000           6,000 

a    i.-           i.-   -f                     -ji                                i!  oc                 4.  Increase  8.7%              20% 

effective  activity  very  rapidly,  an  average  of  35  per  cent  C^r  Manufacturer  A's  sales  in  State  A: 

increase  in  each  of  3  years.  1919              1920             1921 

With  increased  competition,  this  may  be  harder  to  main-  138               140              141 

tain,  but  the  market  is  ^      ^     Increase  1^%               7% 

Car  Manufacturer  B  s  sales  in  State  A: 

2.8%  +  35%  of  2.8%  of  72,000  cars.  1919              19^2J)             19|^1 

Total  market  probability  2690  cars.  Increase  30%             37% 

Car  "B",  continuing  its  steady  grov^^h,  should  be  able  The  relative  position  of  the  two  manufacturers  indicates 

to  increase  its  production  in  1923  to  2600  cars  which  is  the  necessity  for  close  analysis  of  respective  methods  and 

about  3  per  cent  of  the  market  for  that  price  group.     In  the  reasons  for  the  changes  in  effective  activity, 

other  words.  Car  "B"  's  prospective  business  is  increasing  This   development  will   be  continued    in   analysis   in    a 

more  rapidly  than  the  group,  whereas  Car  "A"  's  prospec-  later  article. 


The  Thirteen  Points 


SINCE  the  President's  Conference  on  Unemployment 
made  its  recommendations  and  adjourned  last  Octo- 
ber, when  it  was  estimated  that  3,500,000  persons  were 
jobless,  concrete  results  are  already  apparent,  and  Sec- 
retary of  Commerce  Hoover,  chairman  of  the  conference, 
names  13  points,  which  are: 

1.  Public  opinion,  for  the  first  time  in  American  his- 
tory, has  been  focused  on  unemployment. 

2.  Municipal   committees   are   organized  for  the   first 
time  on  a  nation-wide  scale  to  relieve  it. 

3.  A   national  clearing  house   is   ready  to   assist  the 
municipalities,  with  district  representatives  in  the  field. 

4.  Industry  is  assuming  a  share  of  its  responsibility 
to  the  unemployed. 

5.  Municipal  bond  sales  for  public  works  have  broken 
all  previous  records. 

6.  Congress  has  inaugurated  important  public  works. 

7.  A  large  appropriation  for  the  United  States  Employ- 
ment Service  is  before  Congress. 

8.  A  variety  of  other  measures  have  been  introduced 


in  Congress  to  carry  out  the  recommendations  of  the 
conference,  such  as  Senator  Kenyon's  bill  for  long-range 
planning  of  public  works. 

9.  Impetus  is  being  given  public  education  as  to  the 
nature  of  the  problem  of  unemployment. 

10.  A  scientific  basis  for  future  research  is  now 
being  laid. 

11.  The  construction  industries  are  being  organized 
nationally  and  locally  under  public  direction,  as,  for  ex- 
ample, in  St.  Louis. 

12.  In  other  notoriously  seasonal  and  intermittent  in- 
dustries, such  as  the  soft  coal  industry,  stabilization 
studies  are  being  planned. 

13.  A  thorough  investigation  of  methods  for  con- 
trolling the  business  cycle  is  in  progress. 

The  conference  is  now  in  touch  with  all  cities  of  the 
United  States  of  more  than  20,000  population  and  19 
regional  directors  cover  practically  the  entire  Union. 
They  report  regularly  to  Col.  Arthur  Woods,  chairman 
of  the  Emergency  Committee  in  Washington. 
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Leadership 


THE  position  of  being  a  leader  entails  a  responsi- 
bility for  leadership.  Factory  officials  some- 
times fail  to  realize  the  weight  that  is  attached  to 
their  words  or  they  would,  when  talking  to  organiza- 
tion gatherings,  pay  more  att'^.ntion  to  preparation  of 
the  subject  matter. 

Selling  organizations  are  especially  subject  to  hear- 
ing "wind  contests"  which  may  momentarily  enthuse 
them  but  later,  when  given  sober  thought,  cause  un- 
favorable reaction  toward  the  subject  matter  and 
the  speaker.  Such  contests  tend  also  to  lessen  the 
faith  which  the  salesmen  may  have  in  the  leaders  and 
no  dealer  organization  can  succeed  without  faith  and 
plenty  of  it. 

As  competition  becomes  keener,  men  need  some- 
thing solid  to  chew  on.  Real  fighters  gain  their  ob- 
jective better  by  knowing  the  obstacles.  The  selling 
organization  must  be  composed  of  fighters  these  days 
in  order  to  win,  hence  it  is  up  to  the  leaders  to  tell 
these  fighters  how  to  overcome  the  obstacles,  not  to 
paint  them  out  with  fine  words. 


Facts,  if  properly  presented,  can  give  a  strong 
stimulus  to  any  organization  and  who  is  so  well 
equipped  to  tell  these  facts  in  the  right  way  as  the 
leaders. 


Loss  of  Power  at  High  Altitudes 

DURING  the  period  of  intense  aircraft  develop- 
ment we  heard  a  good  deal  about  the  loss  of 
engine  power  at  high  altitudes  and  means  for  elimi- 
nating this  loss,  or  at  least  reducing  it.  Considerable 
trouble  from  this  same  cause  is  experienced  with 
automobiles  and  other  types  of  automotive  vehicles 
in  Mexico  and  South  American  countries  of  a  moun- 
tainous character.  For  instance,  vehicles  that  are  a 
little  shy  on  power  for  use  in  lowlands  are  quite  im- 
practical at  altitudes  such  as  found  in  Mexico. 

It  is  generally  held  that  the  power  of  an  engine 
decreases  directly  with  the  density  of  the  atmosphere 
in  which  it  is  operating,  but  this  is  not  strictly  cor- 
rect as  regards  the  ordinary  engine  adjusted  for  use 
in  low  countries.  In  the  case  of  such  engines  the  loss 
in  power  is  materially  greater.  There  are  really 
three  distinct  causes  of  power  loss  when  the  engine 
works  in  a  rare  atmosphere.  In  the  first  place,  the 
amount  of  air  taken  into  the  cylinder  during  each  in- 
let stroke  is  less  in  direct  proportion  to  the  lowering 
of  the  atmospheric  pressure,  and  if  this  air  were 
utilized  with  equal  efficiency  as  the  air  taken  in  when 
the  engine  works  at  sea  level,  the  power  would  de- 
crease in  the  same  proportion  as  the  air  pressure. 
Unfortunately  the  air  is  not  used  to  the  same  advan- 
tage. This  is  due  partly  to  the  fact  that  the  com- 
pression is  lower,  and  the  thermal  efficiency  decreases 
with  the  compression.  On  the  other  hand,  the  car- 
bureter will  be  adjusted  for  operation  at  low  altitudes 
and  will  give  too  rich  a  mixture  at  high  altitudes.  Of 
course,  a  mixture  slightly  richer  than  that  contain- 
ing just  enough  gasoline  so  that  all  of  it  can  be  burned 
by  the  air  present,  will  give  more  power  than  the 
theoretically  correct  mixture,  but  the  carbureter  is 
apt  to  be  set  to  give  this  maximum  power  mixture  in 
the  first  place  and  in  that  case  the  mixture  which  it 
delivers  at  high  altitudes  will  be  over-rich  and  will 
give  poor  economy  as  well  as  reduced  power. 

Of  these  various  causes  for  the  falling  off  in  power 
of  engines  at  high  altitudes  some  can  be  readily  elimi- 
nated. For  instance,  the  change  in  the  mixture  pro- 
portion can  be  easily  corrected  by  adjusting  the  car- 
bureter needle  valve  or  by  the  replacement  of  the 
carbureter  nozzle  by  a  slightly  smaller  one.  The  re- 
duction in  the  compression  is  less  easily  compen- 
sated for.  The  only  real  remedy  consists  in  re- 
ducing the  compression  space,  which  in  the  case  of 
detachable  head  engines  can  be  done  by  planing  or 
milling  off  the  cylinder  block  top  face  or  the  cylin- 
der head,  in  whichever  the  compression  space  hap- 
pens to  be,  but  this  involves  the  complete  disassembl- 
ing and  reassembling  of  the  engine,  in  addition  to  the 
machine  work  on  the  block  or  head  and  consequently 
entails  rather  heavy  expense. 

The  most  radical  and  effective  method  would  con- 
sist in  providing  the  engine  with  a  super-charger,  as 
has  been  done  for  some  time  in  connection  with  air- 
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craft  engines  i'or  high  altitude  flying.     This  over-  be  decreased,  and  one  important  means  to  this  end 

comes  all  three  causes  for  the  loss  of  power  at  the  is    the    use   of   accessible   construction.      Executives 

same  time.     The   engine  then  can   be  given   a  full  should  see  that  this  fact  is  given  due  consideration  by 

charge,  its  compression  v^ill  be  the  same  as  at  sea  their  engineering  departments,  and  should  for  this 

level  without  super  compression,  and  the  carbureter  reason  encourage  closer  contact  between  that  depart- 

will  be  adjusted  to  give  the  proper  mixture  propor-  ment  and  the  service  stations,  to  whom  they  must  look 

tion    under  the    conditions    under    which   charge    is  for  the  care  of  their  product. 

forced  into  the  cylinders.    Unfortunately,  such  super-  This  situation   does   not  apply  to   passenger  cars 

chargers  cannot  readily  be  attached  to  the  engines  of  alone.     It  is  perhaps  more  important  in  the  case  of 

standard  cars,  and  the  trouble  from  loss  of  power  is  trucks  and  tractors.     One  of  the  latest  designs  of 

probably  not  sufficiently  severe  and  the  market  in  tractor  is  laid  out  in  such  a  way  that  every  important 

high  altitude  districts  not  sufficiently  large  to  war-  unit  can  be  easily  detached,  in  most  cases  without 

rant  the  building  of  special  cars  embodying  super-  disturbing  adjacent  units.    To  do  this  has  materially 

charging  equipment.  increased  the  cost  of  the  machine,  but  the  manufac- 

turer,  who  is  one  of  the  largest  producers  in  this  field, 

P^ali  7incr  tVi^  Prnhlf^m  ^^  convinced  that  the  greater  accessibility  secured  will 

realizing  ine  i-roDiem  ^^^^  ^^^^^  ^^^  ^^^^^^  ^^^^  ^^^^^  ^^^  ^^^^  p^^^,^  ^ 

THE  question  often  arises  as  to  what  can  we  do  better  investment  for  the  farmers  who  buy  and  must 

now  to  succeed  or  make  our  business  progress,  maintain   their  machines.     Can   anyone   doubt  that 

This  question  is  apt  to  be  the  result  of  looking  the  field  this  is  a  sane  and  far-sighted  policy? 

over  with  the  idea  of  finding  more  worlds  to  con-  

quer;  of  seeking  an  outlet  for  energy  as  if  the  mere  *^GoH    Hpln<s    TVin«2P " 

application  of  energy  was  in  itself  commendable.  Cipa  lllUbC 
"What  is  the  problem  to  be  solved?"  should,  in  many  TTl  FFECTIVE  handling  of  industrial  relations  de- 
cases,  be  substituted  for  "what  can  we  do?"  It  is  i_J  pends  chiefly  upon  the  provision  of  opportunity 
not  a  matter  of  the  phrasing  of  these  two  questions,  for  the  development  of  the  individuals  making  up  the 
but  of  the  attitude  of  mind  as  expressed  by  them.  working  force.  Discontent  usually  arises,  if  the 
Careful  and  accurate  analysis  of  conditions  will  trouble  is  traced  to  its  source,  from  the  fact  that  too 
lay  bare  the  problem  and  aid  in  determining  the  many  jobs  fail  to  provide  sufficient  interest  in  them- 
method  to  be  employed  in  its  solution.  The  realiza-  selves  to  allow  for  continuous  personal  growth  on  the 
tion  that  there  is  a  problem  to  be  solved  tends  to  co-  part  of  the  worker.  In  many  cases  a  given  job  pro- 
ordinate  effort  to  be  expended  and  direct  it  in  the  vides  neither  interest  within  itself  nor  training  for 
proper  channels.  promotion  to  more  attractive  work.    One  of  these  fac- 

tors  is  necessary. 

Ar^/^^cciKili-l-Tr    anri    ^f^fxryrt^    PrkQtQ  One  excellent  way  to  provide  workers  with  an  op- 

ACCeSSlDlllty    ana    service    ^OSXS  p^^tunlty  for  personal  development  is  through  the 

NO  one  who  has  any  knowledge  of  the  service  busi-  maintenance  of  an  up-to-date  and  useful  factory 
ness  questions  the  desirability  of  construction  library.  Such  a  library  has  been  established  in  a 
'  which  is  readily  accessible,  but  designers  too  often  number  of  automotive  plants  and  serves  a  useful  pur- 
neglect  this  factor,  and  are  so  often  dominated  by  pose,  especially  in  those  cases  where  it  is  kept  sup- 
considerations  of  easy  production  that  the  problem  plied  with  current  business  books  and  where  some 
of  the  service  station  is  entirely  overlooked.  A  part  effort  is  made  to  "sell"  the  library  to  the  men. 
or  an  assembly  is  frequently  ideal  from  the  production  To  keep  its  factory  library  in  condition  for  maxi- 
or  assembling  standpoint,  but  when  placed  in  the  mum  use,  for  example,  one  of  the  large  truck  compa- 
vehicle  is  so  difficult  to  dismantle  that  the  time  re-  nies  has  written  to  various  well-kno\^^l  publishers  of 
quired  for  the  service  operation  is  two  or  three  times  business  books  asking  for  their  latest  catalogs.  This 
as  long  as  it  would  be  if  due  consideration  were  given  particular  firm  has  for  a  long  time  maintained  an 
in  the  first  place  to  making  it  easily  reached  and  as  excellent  general  libran'^  for  its  employees,  comprising 
easily  taken  apart  or  removed  as  it  was  easy  to  assem-  works  on  economic  and  social  subjects,  as  well  as  lit- 
ble  and  install.  It  is,  for  example,  a  simple  matter  erature  of  various  kinds.  It  is  now  about  to  establish 
to  place  a  clutch  in  the  flywheel  of  an  engine  when  a  technical  library.  And  the  interesting  part  about 
the  latter  is  detached  from  the  gearset,  as  in  a  normal  this  factory  library  is  that  it  is  in  corstant  use  and 
assembling  line,  but  in  some  cars  it  is  necessary  to  has  Dlayed  its  part  in  making  successful  the  broad 
not  only  remove  the  gearset  before  the  clutch  can  and  intelligent  industrial  relations  policy  of  the  or- 
be  taken  out,  but  before  this  can  be  done  the  rear  ganization, 

end  of  the  frame  must  be  blocked  up,  the  springs  dis-  The  catalogs  of  the  better  business  book  publishers 

connected  and  the  axle  moved  back!  might  make  interestinsr  reading  and  might  furnish 

A  reoutation  for  moderate  cost  for  repair  work,  some  worth-while  ideas  for  those  in  charge  of  factory 

when  this  is  necessary,  is  coming  to  be  regarded  as  personnel  work.    To  provide  workers  with  books  spe- 

imore  and  more  important  by  purchasers  who  are  cially  adapted  to  their  particular  work  is  to  give  to 
now  car  owners  and  who  have,  as  a  rule,  had  some  these  employees  an  excellent  onportunity  for  self- 
unpleasant  experiences  in  this  line,  which,  if  the  truth  development — and  that  old  maxim  that  "God  helps 
were  known,  were  in  many  instances  quite  largely  those  who  heln  themselves"  has  an  important  place 
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Quarter  WUl  Meet 

Early  Predictions 

Production  of  January  and  Febru- 
ary More  Than  Comes  Up 
to  Expectations 

By  JAMES  DALTON 
NEW  YORK,  March  22— Predic- 
tions that  production  of  passenger 
cars  and  trucks  the  first  quarter 
of  1922  would  show  a  material  in- 
crease over  the  same  period  in  1921 
have  been  more  than  justified  by  the 
first  two  months.  The  February  total 
was  approximately  129,500  against 
90,486  in  January,  78,995  in  December 
and  116,349  in  November. 

Carload  shipments  for  January  and 
February  this  year,  including  the 
Ford  Detroit  plant,  totalled  34,841  as 
compared  with  16,471  for  the  same 
months  last  year  and  45,552  for  the 
same  period  in  1920,  the  biggest  year 
the  industry  ever  had.  In  making 
comparisons  with  1920,  however,  it  is 
only  fair  to  state  that  the  number  of 
vehicles  driven  away  from  the  fac- 
tories in  January  and  February  was 
73,002  while  this  year  it  was  17,347. 
In  1921  it  was  10,692. 

March  Gain  Just  as  Favorable 

But  no  matter  on  what  basis  com- 
parisons are  made,  the  showing  thus 
far  this  year  is  very  creditable.  It  is 
probable  the  gain  this  month  over 
March  1921  will  be  fully  as  favorable, 
but  it  is  likely  that  the  other  months 
of  the  year,  except  for  the  last  quar- 
ter, will  show  considerably  smaller  in- 
creases as  compared  with  the  corre- 
sponding months  in  1921.  There  may 
even  be  a  decline  in  passenger  car 
production  in  the  third  quarter. 

Nothing  will  be  gained  by  exagger- 
ated expectations  for  the  year  as  a 
whole.  The  fact  remains,  neverthe- 
less, that  the  industry  lias  made  a 
remarkable  recovery  since  the  c'o:^e  of 
1921  and  that  the  aggregate  of  busi- 
ness for  the  12  months  will  be  very 
gratifying. 

While  passenger  car  makers,  as  a 
whole,  had  a  good  year  in  1921,  the 
truck  manufacturers,  with  a  very  few 
exceptions,  did  practically  nothing  and 
the  volume  of  sales  by  parts  makers 
was  not  as  large  as  the  production  of 
vehicles  would  indicate.  The  propor- 
tionate gains  in  the  truck  field  this 
year  have  been  fully  as  large  as  in  the 
motor  car  branch  of  the  industry  and 
parts  producers  have  had  a  substantial 
increase  in  sales  because  the  inven- 
tories of  vehicle  builders  have  been 
greatly  reduced. 

Reports  from  the  parts  ani  acces- 
(Continued   on  page    690) 


Business  in  Brief 

NEW  YORK,  March  22— Trad- 
ing in  stocks  is  on  a  broad  scale 
and  the  market  is  buoyant. 

Railroad  freight  traffic  is  in- 
creasing and  the  number  of  idle 
freight  cars  is  decreasing.  This 
is  true  particularly  in  the  West. 

There  is  slightly  increased  ac- 
tivity in  the  iron  and  steel  indus- 
try with  plants  operating  around 
50  per  cent  of  capacity. 

Improved  crop  prospects  are  re- 
ported in  the  Southwest  because 
of  good  weather  conditions.  Corn 
and  cotton  planting  is  under  way 
east  of  the  Mississippi,  but  has 
been  delayed  by  rain  in  parts  of 
Texas. 

Grain  movement  from  the  farms 
has  been  restricted  somewhat  by 
lower  prices,  bad  roads  and  in- 
creased field  activity.  Stocks  on 
hand  are  comparatively  small. 

Trade  in  primary  textile  markets 
is  dull  except  in  seasonal  lines. 
Woolens  for  spring  are  fairly 
active. 

Bank  clearings  for  the  week  end- 
ing March  16  were  $6,636,104,000, 
a  gain  of  4.8  per  cent  over  the  pre- 
ceding week,  but  a  loss  of  4.7  per 
cent  as  compared  with  the  same 
week  last  year. 

There  has  been  recently  a  con- 
siderable decline  in  exports  of 
wheat,  flour  and  corn. 

Factory  employment  in  New 
York  State  increased  3  per  cent  in 
February. 

Activity  in  building  construction 
continues.  Total  for  27  North- 
western States  in  February  was 
$177,365,000,  an  increase  of  73  per 
cent  over  February,  1921. 

Little  public  interest  is  ap- 
parent in  the  coal  strike  which 
seems  certain  on  April  1. 


Stevens-Duryea  Asks 

for  6  Months'  Extension 

SPRINGFIELD,  MASS.,  March  21— 
Stevens-Duryea  has  mailed  letters  to  its 
creditors  asking  for  an  extension  of  six 
months  to  meet  its  obligations.  The 
annual  meeting,  which  was  set  originally 
for  March  13  but  postponed,  has  again 
been  postponed  until  March  27,  and  it  is 
considered  unlikely  that  it  will  take  place 
at  that  time,  as  more  time  proibably  will 
be  required  to  present  an  intelligent  and 
satisfactory  report  to   the   stockholders. 

George  M.  Berry,  treasurer  of  the  com- 
pany, says  the  general  outlook  has  im- 
proved, but  that  it  is  difficult  to  borrow 
money  for  working  capital  at  this  time. 
He  is  hopeful  that  the  extension  will  be 
granted  and  believes  that  if  it  is,  the  dif- 
ficulties of  the  company  can  be  worked 
out   satisfactorily. 

The  plant,  which  has  been  running 
three  days  a  week  some  time  past,  has 
been  placed  on  a  five  day  a  week  basis, 
curtailment  in  certain  departments. 


March  23,  1922 

New  Overland  Plan 
Has  Willys'  Favor 

Replaces  Bank  Proposal — Stock- 
holders Will  Be  Asked  for 
Their  Approval 


NEW  YORK,  March  20— Preferred 
stock  holders  of  the  Willys-Overland 
Co.,  who  hold  the  veto  power,  have 
been  asked  to  approve  a  plan  under 
which  the  bank  creditors  of  the  com- 
pany agree  to  accept  $16,500,000  in  7 
per  cent  bonds,  maturing  Dec.  1,  1923, 
to  retire  the  present  unsecured  bank 
loans.  These  bonds  would  be  secured 
by  fixed  assets  of  the  company  in  such 
a  way  that  the  current  assets  would 
be  available  as  working  capital. 

The  preferred  stock  of  the  Willys- 
Overland  company  stipulate  that  no  ' 
encumbrance  can  be  placed  upon  the 
fixed  assets  without  the  consent  of 
holders  of  75  per  cent  of  the  preferred 
stock.  It  is  understood  that  the 
Stephens  interests,  which  own  con- 
siderably more  than  one-third  of  the 
preferred,  are  agreeable  to  this  plan 
which  has  been  accepted  by  the  re- 
organized board  of  directors. 

Willys  Approves  Plan 

The  new  plan,  which  also  has  been 
approved  by  John  N.  Willys  and  the  offi- 
cers of  the  company,  as  well  as  by  the 
directors,  is  a  very  material  modification 
of  the  reorganization  proposition  orig- 
inally worked  out  by  the  bank  creditors. 
The  first  proposal  was  that  the  company 
should  be  permanently  refinanced  by  is- 
suing $25,000,000  in  first  mortgage 
bonds.  The  bank  proposed  to  pay  $18,- 
000,000  of  this  amount  to  pay  the  $16,- 
500,000  bank  loans  and  commissions  in- 
cidental to  them.  The  other  $7,000,000 
would  have  been  held  for  emergencies  as 
working  capital. 

The  proposition  for  a  mortgage  bond 
issue  met  with  the  unalterable  opposi- 
tion of  Willys  and  the  Stephens  interests. 
When  the  bankers  found  that  it  would  be  J 
impossible  to  have  it  accepted  either  by  1 
the  directors  or  by  75  per  cent  of  the  pre- 
ferred stockholders,  it  was  revamped  into 
the  program  which  has  been  accepted  by 
the  directors. 

The  new  Toledo  directors  of  the  com- 
pany were  in  New  York  for  two  days 
last  week,  conferring  with  the  bankers,  ■ 
and  it  is  understood  that  a  complete 
agreement  was  reached.  John  N.  Willys 
will  remain  as  president  of  the  company, 
and  the  bankers  expressed  gi'atification 
because  C.  B.  Wilson,  the  vice-president, 
has  been  made  general  manager. 

The  following  statement,  in  reference 
to  the  refinancing  plan  has  been  issued 
by  Ralph  Van  Vechten,  vice-president  of 
the  Continental  and  Commercial  National 
Bank  of  Chicago,  and  chairman  of  the 
Bank  Creditors'  Committee: 

The    Willys-Overland     company    has    per- 
{Conti)ined  oi}  page  690) 


March  23,  1922 

Samson  Plans  Made 
for  Financing  Sales 

Provide  for  Payments  for  Trac- 
tors According  to  Income 
Farmer  Receives 


DETROIT,  March  20— General  Motors 
Acceptance  Corp.  has  worked  out  a  series 
of  plans  for  the  financing  of  sales  of 
Samson  tractors  and  farm  implements 
to  the  farmers,  whereiby  the  payments 
are  arranged  according  to  the  income  of 
the  buyer  from  his  products.  Examples 
of  the  way  the  plans  operate  are  as 
follows: 

Ability  to  Pay  Considered 

Plan  No.  1  is  teoomniendect  for  sales  to 
dairy  farmers  or  those  having  a  regular 
monthly  income.  This  provides  for  a  down 
payment  of  30  per  cent  in  cash  and  equal 
monthly  payments  over  a  period  of  twelve 
months  or  less,  according  to  the  ability  to 
pay. 

Plan  No.  2  is  recommended  for  sales  to 
farmers  raising  cotton  or  other  yearly  crops. 
This  provides  a  down  payment  of  40  per  cent 
in  cash  and  the  balance  in  one  payment  in 
twelve  months  or  less. 

Plan  No.  3  is  recommended  for  sales  to 
farmers  raising  an  annual  crop  and  live 
stock.  This  provides  for  two  payments,  the 
first  in  six  months  or  less,  the  second  in 
twelve  months  or  less,  with  a  one-third  cash 
down  payment. 

Plan  No.  4  provides  for  two  deferred  pay- 
ments of  eight  and  eighteen  months  with  a 
down  payment  of  40  per  cent.  This  permits 
the  final  payment  to  be  spread  over  two  crops 
and  allows  the  use  of  the  tractor  and  imple- 
ments in  preparing  the  soil  for  each  crop. 

Plans  also  have  been  worked  out  for 
the  disposal  of  used  cars  or  trucks  taken 
in  by  dealers  in  the  rural  districts  in 
part  payment  for  tractors  and  imple- 
ments. One  of  these  provides  for  a  40 
per  cent  down  payment  with  equal 
monthly  payments  for  twelve  months  or 
less.  The  other  is  for  50  per  cent  down 
with  one  deferred  payment  in  seven 
months  or  less. 

Provision  for  Rebate 

On  the  monthly  payment  plan  a  rebate 
of  one-half  of  one  per  cent  a  month 
will  be  made  where  the  entire  indebted- 
ness is  met  before  due.  A  rebate  of  one 
per  cent  a  month  is  allowed  for  each 
month  of  anticipation  under  plan  No.  2. 
Under  plans  No.  3  and  No.  4  the  rebate 
is  one  per  cent  a  month  on  each  payment 
prepaid  for  each  full  month  of  anticipa- 
tion. 

The  wholesale  plan  is  a  method  of 
financing  factory  shipments  of  Samson 
tractors,  trucks  and  power  implements 
to  be  stored  either  in  a  warehouse  or  on 
the  dealer's  showroom  floor.  Under  this 
plan,  Samson  products  may  be  shipped 
by  freight  direct  to  the  dealer  or  by  the 
manufacturer  to  a  sub-dealer  for  the 
account  of  the  direct  dealer. 

Only  enough  products  are  financed  to 
enable  the  dealer  to  have  a  representa- 
tive stock  and  to  enable  prompt  delivery 
to  customers.     No  stock  will  be  financed 
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TAISKS  FOR  THE  JUGGLE 

LONDON,  March  8  (by  mail)— 
Sir  Frederick  Lugard,  thirty  years 
administrator  in  British  Tropical 
Africa,  says  in  a  book  just  pub- 
lished that  mechanical  transport 
has  a  big  future  in  Africa. 

He  considered  it  unnecessary  to 
build  railroads  and  metalled  roads 
through  the  jungle,  and  suggests 
that  tanks  similar  to  those  used  in 
the  war  should  be  adopted  instead. 
"Roller-track"  vehicles,  he  claims, 
would  create  rather  than  destroy 
roads,  and  would  be  very  economi- 
cal in  running. 

These  tractors  should  be  of  100 
H.P.,  and  capable  of  drawing  20 
ton  trailers. 


which  the  dealer  cannot  sell  at  retail 
before  the  maturity  of  the  note.  All 
papers  in  connection  with  the  transaction 
are  handled  through  the  local  bank  of 
the  dealer.  The  dealer  must  pay  15  per 
cent  of  the  invoice  price  of  the  products. 
The  differential  charged  by  the  company 
is  three-quarters  of  one  t)er  cent  on  the 
85  per  cent  financed.  Products  remain 
the  property  of  the  finance  corporation 
until  fully  paid  for.  If  paid  before  ma- 
turity of  the  note,  refunds  of  one-fortieth 
of  one  per  cent  are  provided  for  each 
day  the  money  is  not  used  after  the  first 
month. 

No  notes  covering  invoices  will  be 
drawn  for  more  than  six  months,  because 
no  more  should  be  bought  than  can  be 
sold  in  six  months.  Wholesale  indebted- 
ness should  be  cleaned  up  at  least  once 
a  year,  the  company  holds,  at  a  time 
when  collections  are  best  in  the  terri- 
tory. This  clean-up  date  will  be  deter- 
mined by  the  acceptance  branch  under 
which  the  dealer  is  operating  and  which 
will  notify  him. 

Under  the  wholesale  finance  plan  all 
products  will  be  financed.  Under  the 
retail  plan,  Samson  power-drawn  imple- 
ments will  not  be  financed  except  when 
sold  in  conjunction  with  a  tractor.  Bank 
fees  are  paid  by  the  corporation  for  han- 
dling the  wholesale  transactions.  Insur- 
ance on  products  up  to  the  time  the 
dealer  note  is  paid  is  covered  by  the  dif- 
ferential rate. 


Ford  Extends  Working  Week 
and  Increases  Employees 

DETROIT,  March  21— In  connection 
with  its  extension  of  manufacturing  to 
a  five-day  week  schedule,  starting  this 
week,  the  Ford  Motor  Co.  is  increasing 
the  number  of  employees  to  round  out 
the  forces  in  all  departments. 

A  considerable  number  will  be  added 
over  a  period  of  weeks  bringing  the  total 
close  to  the  48,000  mark.  In  a  letter 
to  American  Legion  officers  in  this  city, 
Edsel  Ford,  president  of  the  company, 
said  ex-service  men  would  be  favored 
as  far  as  possible  in  making  assign- 
ments to  the  new  work. 


New  Company  Likely 
for  did  Times  Square 

Provi-sion  Made  in  Reorganization 

of  Con.solidated  Distributors 

to  Pay  Creditors 

NEW  YORK,  March  21— The  Consoli- 
dated Distributors,  Inc.,  formerly  the 
Times  Square  Auto  Supply  Co.,  which 
went  into  receivership,  is  to  be  reorgan- 
ized through  the  formation  of  a  new  cor- 
poration, if  a  plan  being  considered  by 
the  reorganization  committee  is  adopted. 
The  new  company,  it  is  planned,  would 
acquire  such  assets  of  the  old  company 
not  disposed  of  by  the  receiver  or  in 
connection  with  the  reorganization  plan. 
Under  that  plan  the  new  company  would 
issue  four  year  notes  and  first  and  sec- 
ond preferred  and  common  stock.  Bank- 
ing creditors  consenting  to  the  reorgani- 
zation would  receive  100  per  cent  of  their 
claims  in  ii^he  notes,  carrying  a  6  per  cent 
interest  rate,  or  in  participation  certifi- 
cates of  one  of  the  banks  as  trustee  for 
all  the  banks. 

To  Pay  65  Per  Cent  of  Claims 

The  general  creditors,  exclusive  of  loan 
creditors  whose  claims  are  subordinate 
to  bank  loans  and  of  holders  of  scrip 
dividends,  would  receive  65  per  cent  of 
their  claims  in  first  preferred  stock  of 
$10  par  value  and  cumulative  as  to  7 
per  cent  dividends.  The  present  stock- 
holders would  be  given  a  share  of  new 
second  preferred  stock  for  10  shares  of 
old  common  stock.  What  use  would  be 
made  of  300,000  shares  of  common  stock 
which  would  be  issued  has  not  been  an- 
nounced. 


Sliuler  Axle  Acquires 

Assets  of  Old  Company 

LOUISVILLE,  KY.,  March  18— The 
Shuler  Axle  Co.,  Inc.,  has  acquired  the 
entire  assets  of  the  Shuler  Axle  Manu- 
facturing Co.  and  is  already  in  op'>ration 
on  the  production  of  front  axles  for  mo- 
tor trucks,  trailers,  tractors,  etc. 

W.  F.  Robertson  of  Cincinnati,  presi- 
dent of  the  Robertson  Steel  <&  Iron  Co., 
is  president  of  the  company,  and  W.  H. 
May  of  Louisville  is  secretary  and  treas- 
urer. 

The  company  is  beginning  operations 
with  a  paid-up  capital  stock  of  $150,000. 
which  assures  ample  cash  resources  for 
immediate  and  continuous  development 
of  the  business.  The  line  of  front  axles 
which  was  made  by  the  Shuler  Axle 
Manufacturing  Co.  will  be  continued  and 
plans  have  been  completed  for  additions 
to  the  line. 

Frank  A.  Shuler  will  continue  to  act 
as  general  manager  of  the  new  company 
and  will  have  personal  charge  over 
the  increased  manufacturing  program. 
Harry  W.  Helms  has  been  retained  as 
sales  manager.  Other  department  heads 
who  have  been  with  the  Shuler  organiza- 
tion since  its  inception  will  continue  with 
their  previous  activities. 
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Elfiiii  Stockholders 
to  Help  Boost  Sales 

Asked  to  Secure  Names  of  Pros- 
pects for  Reference  to 
Local  Dealers 


CHICAGO,  March  18— A  sales  boost- 
ing meeting  attended  by  about  2000 
stockholders  was  held  at  Orchestra  Hall 
here  hy  the  Elgin  Motor  Car  Corp.  in 
preparation  for  the  marketing  of  the  new- 
model  Elgin,  which  was  exhibited  at  re- 
cent shows.  A  chassis  of  the  model  was 
displayed  and  its  various  improvements 
from  an  engineering  standpoint  were  ex- 
plained. The  stockholders  were  re- 
quested to  gather  names  of  prospective 
purchasers  and  send  them  to  the  general . 
offices  of  the  company  at  Argo,  from 
where  they  will  be  referred  to  dealers  in 
the  localities  from  which  they  came. 

This  plan  of  aiding  sales  was  explained 
by  C.  S.  Rieman,  president  and  general 
manager  of  the  company,  who  said  that 
the  word  of  mouth  advertising  resulting 
from  such  stockholders'  meetings  was  of 
great  value.  He  pointed  out  that  in  ad- 
dition to  the  2000  attending  the  meeting, 
17,000  other  stockholders  who  are  scat- 
tered throughout  the  country  would  re- 
ceive a  full  report  of  the  proceedings  and 
would  be  asked  to  assist  in  the  sales 
plan. 

Production  of  the  new  model  has  not 
yet  started,  and  the  prices  at  which  the 
various  styles  will  be  retailed  have  not 
been  announced.  The  car  will  be  made 
in  phaeton,  roadster,  coupe,  sedan  and 
sport  bodies.  It  will  have  a  118-in.  wheel 
base. 

The  meeting  of  stockholders  was  ad- 
dressed by  Mayor  William  Hale  Thomp- 
son, A.  Vere  Martin,  vice-president  of 
the  Lake  State  Bank,  and  President  Rie- 
man. 


Governors  of  Aeronautical 
Chamber  Choose  Officers 

NEW  YORK,  March  17— At  a  meet- 
ing of  the  executive  offices  here,  the 
board  of  governors  of  the  Aeronautical 
Chamber  of  Commerce  of  America,  lac, 
elected  the  following  officers: 

President,  Grover  C.  Loening,  presi- 
dent of  the  Loening  Aeronautical  Engi- 
neering Co.;  first  vice-president,  Charles 
F.  Redden,  president,  Aeromarine  Air- 
ways, Inc.;  second  vice-president,  C.  C. 
Witmer,  president.  Airship  Manufactur- 
ing Co.  of  America;  treasurer,  B.  E. 
Bushnell,  director  of  sales,  Stewart  Hart- 
shorn Co.;  secretary  and  general  man- 
ager, S.  S.  Bradley,  Manufacturers  Air- 
craft Association,  Inc.;  assistant  secre- 
tary and  assistant  treasurer,  Luther  K. 
Bell. 
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was  destroyed  by  fire  March  14,  announces 
that  it  will  lease  or  buy  another  building 
and  resume  production  at  once.  The  com- 
pany's loss,  including  machinery  and 
stock,  was  about  $200,000.  About  100 
employees  were  affected.  C.  A.  Kemper, 
sales  manager,  said  that  the  company's 
patterns  were  at  the  foundry  and  were 
not  destroyed. 


Worker  Succeeds  ToUes 

as  President  of  Phoenix 

EAU  CLAIRE,  WIS.,  March  20.— C.  L. 
Tolles,  for  many  years  president  and 
directing  head  of  the  Phoenix  Manu- 
facturing Co.,  manufacturing  heavy  duty 
tractors,  log  haulers  and  logging  and 
sawmill  equipment,  has  resigned,  al- 
though remaining  a  stockholder  and  di- 
rector. Robert  D.  Briggs,  secretary  and 
treasurer  also  has  resigned  these  offices. 

Tolles  is  succeeded  by  J.  G.  Worker, 
vice-president  and  general  manager.  H. 
J.  Thompson  takes  the  place  of  Briggs 
as  secretary  and  treasurer.  A  movement 
is  under  way  to  consolidate  the  Phoenix 
company  and  the  McDonough  Manufac- 
turing Co.,  of  Eau  Claire,  the  latter 
manufacturing  metal  and  wood  working 
machinery,  machine  tools,  saw  and  plan- 
ing mill  equipment,  etc.  Both  concerns 
operate  foundries  and  machine   shops. 


Coats  Steam  Car  Removes 
Sales  Offices  to  Chicago 

CHICAGO.  March  20  —  The  Coats 
Steam  Car  Co.  has  moved  its  general 
sales  offices  from  Indianpolis  to  Chicago 
and  established  them  at  2337  Michigan 
Avenue  where  G.  A.  Coats,  president  of 
the  company,  will  make  his  headquarters. 
Miss  I.  Siefker  is  office  manager. 

The  company  has  acquired  the  factory 
of  the  Stewart  Motor  Car  Co.  at  Bowling 
Green,  Ohio,  and  announces  that  it  ex- 
pects to  start  production  in  the  near 
future.  The  program  of  the  company 
calls  for  a  minimum  output  of  10,000 
cars  the  first  year,  and  on  this  basis 
officials  state  that  the  first  year's  produc- 
tion is  alreadv  oversold.  A  phaeton  and 
a  roadster  will  be  made,  each  to  retail 
for  $1,085.  and  it  is  planned  to  produce 
a  sedan  later  at  $1,495. 

The  output  of  the  Bowling  Green  fac- 
tory will  be  marketed  under  the  name  of 
the  Stewart-Coats  Steam  Car. 


U.  &  J.  SALES  PLANT  BURNS 

CHICAGO,  March  20— The  U.  &  J. 
Sales  Co.,  manufacturer  of  carbureters 
and  other  automobile  accessories,  whose 
factory  at  507  West  Jackson  Boulevard 


New  Rolls-Royce  Price 

Proves  Big  Sales  Factor 

SPRINGFIELD.  MASS.,  March  18— 
Rolls-Royce  of  America,  Inc.,  reports 
that  the  new  price  established  tvA'o  weeks 
ago  has  greatly  stimulated  interest,  as 
expressed  in  sales  as  well  as  inquiries 
from  all  parts  of  the  country  from  per- 
sons who  are  inclined  to  invest  either 
in  the  phaeton  or  some  special  custom 
body  design. 

More  cars  are  being  turned  out  from 
the  plant  than  at  any  time  since  produc- 
tion was  resumed  in  the  fall,  and  the 
prospects  are  that  the  plant  force  will 
be  further  increased  April  1. 
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Franklin  to  Build 

Four  at  Syracuse 

Good  Labor  Conditions  Figure  in" 

Decision — Sixteen  Cities 

Bid  for  Site 


SYRACUSE,  March  20— H.  H.  Frank- 
lin, president  of  the  H.  H.  Franklin  Man- 
ufacturing Co.,  has  set  aside  all  rumors 
that  the  Franklin  Four,  which  will  be 
on  the  market  in  April,  1923,  will  be 
built  outside  Syracuse.  Following  a  con- 
ference of  officials,  he  announced  that 
Syracuse  had  been  selected  for  the  new 
plant  which,  it  is  estimated,  will  cost  be- 
tween $2,000,000  and  $3,000,000.  Sixteen 
cities  made  bids  for  the  plant's  location. 

Definite  plans  for  the  production  of 
the  new  car  have  not  been  developed,^ 
although  a  general  working  organization 
has  been  formed.  It  will  take  a  year  at 
least  to  have  the  new  plant  ready  for 
operation,  but  it  is  understood  that  the 
big  Messina  Springs  tract  of  1000  acres 
just  beyond  the  city  limits  will  soon  be 
the  scene  of  construction  not  only  of  the 
Franklin  factory  but  of  an  immense 
housing  project. 

Production  in  Present  Plant 

The  first  Franklin  Fours  will  be  made 
in  the  plant  here.  This  is  made  possible 
by  construction  work  completed  a  few 
months  ago.  Production  of  the  Franklin 
six  cylinder  will  not  be  reduced  because 
of  the  new  model.  It  is  planned  to  manu- 
facture 40  cars  a  day,  with  production 
steadily  increasing. 

Labor  conditions  are  said  to  have  been 
a  big  factor  in  the  decision  to  stay  here. 
Not  since  the  Franklin  company  started 
manufacture  has  there  been  a  strike  in 
the  plant.  Relations  between  the  com- 
pany and  its  employees  have  been  singu- 
larly happy  and  harmonious. 

The  development  of  the  sales  force  is 
proceeding.  A.  G.  Maney,  vice-president, 
states  that  Franklin  representation 
throughout  the  country  will  be  greatly 
augmented  this  year  to  handle  the  new 
Four  when  it  is  put  on  the  market. 

"We  are  setting  our  mark  at  250  new 
dealerships  to  begin  with,"  Maney  says. 
"But  this  number  will  be  gradually  added 
to  in  order  to  care  for  the  distribution  of 
the  Franklin  Four.  We  now  have  over 
500  dealers  and  expect  in  time  to  have 
several  thousand  so  that  Franklin  serv- 
ice may  be  made  practically  universal." 


Boston  Bankers  Provide  | 

WiUs  $6,900,000  Credit 

DETROIT,  March  21— Arrangements 
have  been  made  with  Boston  bankers  by 
C.  H.  Wills  &  Co.,  maker  of  the  Wills 
Sainte  Claire  car,  under  which  they  will 
be  provided  with  a  revolving  credit  of 
$6,900,000,  which  will  run  until  July, 
1923.  This  will  provide  a  working  capi- 
tal entirely  adequate  to  meet  all  needs 
and  will  i-elieve  the  company  of  all  finan- 
cial worries  for  more  than  a  year,  at 
least. 
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Campbell  Is  Named 
McGregor  Successor 


Latter's  Widow  Is  Given  Place  on 
Directorate  of  Ford's  Cana- 
dian Company 


DETROIT,  March  18— Wallace  R. 
Campbell  was  named  fii'st  vice-president 
and  treasurer  of  the  Ford  Motor  Co.  of 
Canada,  Ltd.,  to  succeed  the  late  Gordon 
M.  McGregor,  at  a  meeting  of  directors 
this  week.  Campbell  was  formerly  sec- 
retary, assistant  treasurer  and  assistant 
general  manager  of  the  company.  Henry 
Ford  is  president. 

When  the  Ford  Motor  Co.  in  Detroit 
was  undergoing  reorganization  of  its 
personnel  a  year  ago,  an  effort  was  made 
by  Ford  to  induce  Campbell  to  join  the 
Ford  forces  on  this  side  of  the  border, 
first  as  general  manager  and  then  as 
treasurer.  Campbell  spent  several  weeks 
at  the  Highland  Pai'k  plant  at  Ford's  re- 
quest and  then  decided  to  continue  his 
allegiance  to  the  Canadian  company. 

Mrs.  McGregor  will  succeed  her  hus- 
band as  director  during  the  unexpired 
term  of  his  directorate.  This  appoint- 
ment was  conferred  as  a  tribute  to  the 
results  achieved  by  McGregor  in  the  de- 
velopment of  the  company  from  a  $125,- 
000  corporation  to  its  present  $10,000,000 
capitalization. 

P.  W.  Granjean,  assistant  secretary, 
becomes  secretary  and  assistant  treas- 
urer. Other  appointments  to  positions 
made  vacant  through  the  promotions  are 
deferred  temporarily. 


Ford  Ideas  on  Eflficiency 

Carried  to  Lincoln  Plant 

DETROIT,  March  17— Reorganization 
of  factory  facilities  at  the  Lincoln  plant 
to  meet  Ford  ideas  on  efficiency  are  being 
carried  through  rapidly  so  as  to  whip  the 
plant  into  shape  for  increased  production. 
This  work  is  progressing  under  the  di- 
rection of  Charles  E.  Sorensen,  director 
of  all  Ford  manufacturing  operations, 
and  P.  E.  Martin,  Ford  factory  super- 
intendent. 

There  is  a  liklihood  of  all  the  executive 
offices  of  the  Ford  company  being  housed 
in  the  Lincoln  office  building  because  of 
its  position  midway  between  the  High- 
land Park  and  River  Rouge  plants. 


Fire,  Theft  Underwriters 
Aiming  at  Uniform  Policy 

PHILADELPHIA,  March  18— Auto- 
mobile fire  and  theft  underwriters  are 
studying  conditions  closely  to  come  to  a 
uniform  policy  in  proposed  new  forms 
of  contracts.  The  losses  incurred  last 
year  caused  a  general  movement  by 
underwriters  toward  a  drastic  change 
in  the  valuation  of  coverage.  Falling 
prices  of  cars  created  a  bad  moral  risk 
under  established  contracts. 

At  present  some  companies  are  issu- 
ing policies  at  a  smaller  cost,  but  cover- 
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ing  only  75  per  cent  of  the  market  value 
of  the  car  at  the  time  of  loss.  Others 
are  keeping  in  force  old  forms,  which 
cover  the  loss  in  full  at  increased  rates. 
However,  the  tendency  is  to  adopt  the 
newer  form.  Some  companies  are  con- 
templating issuing  a  graduating  policy, 
the  premium  being  graduated  in  accord- 
ance with  the  moral  risk. 
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Kentucky  Tables  Bill 

to  Put  Dates  on  Tires 

LOUISVILLE,  KY.,  March  18— The 
bill  of  Representative  E.  A.  Gullion  of 
Henry  County  to  require  tire  manufac- 
turers to  stamp  the  date  of  manufacture 
on  tires  sold  in  Kentucky  was  tabled  in 
the  House  of  Representatives. 

F.  J.  Humbert,  representative  of  Louis- 
ville, led  a  fight  on  the  bill,  asserting 
that  its  passage  would  work  an  unjusti- 
fied hardship  on  tire  manufacturers  and 
dealers. 


All  Production  Meeting 

Will  Be  Held  by  S.  A.  E. 

DETROIT,  March  20— The  Detroit 
section  of  the  Society  of  Automotive  En- 
gineers will  hold  a  production  meeting 
on  March  24  at  the  Board  of  Commerce. 
The  program  represents  an  innovation, 
as  it  will  be  the  first  time  the  society 
(  has  had  a  100  per  cent  production  meet- 
ing, according  to  the  officers  of  the 
section. 

The  subject  will  be  largely  concerned 
with  the  manufacture  of  automobile 
gears,  and  the  program  is  designed  to 
include  the  men  who  produce  the  tools, 
those  who  furnish  the  machines,  and 
those  who  use  both  the  tools  and  ma- 
chines actually  to  produce  gears. 

Papers  will  be  presented  as  follows: 
S.  0.  Bjornberg,  Illinois  Tool  Co.,  "How 
to  Use  Hobs";  R.  S.  Drummond,  Gear 
Grinding  Co.,  "Gear  Grinding  Machines"; 
John  Edgar,  Barber  Coleman  Co.,  "Hob- 
bing  Machines,"  and  F.  Lamborn,  Dodge 
Brothers,   "Hobbing   Experiences." 


Durant  Motors  Will  Add 

to  Its  Plant  in  Canada 

TORONTO,  March  21— Several  impor- 
tant announcements  in  reference  to 
Durant  Motors  of  Canada,  Ltd.,  were 
made  at  a  luncheon  given  ,by  E.  A.  Wall- 
berg,   manager   of   the    Toronto   branch. 

He  said  that  new  buildings  would  be 
added  to  the  plant  in  the  near  future. 
The  first  will  be  a  three-story  fireproof 
striacture,  600  ft.  by  80  ft.,  one  of  the 
largest  factory  buildings  in  the  Domin- 
ion. The  Electric  Auto-Lite  Co.  of  To- 
ledo is  ready  to  install  machinery  in  this 
building. 

In  addition  to  the  Durant  four  and 
six,  the  Canadian  plant  at  Leaside  will 
turn  out  the  Star  and  the  Mason  high- 
speed 1-ton  truck. 

Durant  Motors  of  Canada  will  build 
at  Leaside  this  year  a  school  for  the 
children  of  employees,  and  wh?n  build- 
ing prices  come  down,  will  construct 
model  houses  for  workmen. 


Continues  Petition      '" 
to  Sell  Auto  Stores 


Creditors    Seek    Plans    to    Effect 

Greater  Return  Than  at 

Public  Sale 


PHILADELPHIA,  March  20— After 
counsel  for  the  creditors  had  objected 
on  the  ground  that  their  clients  had  no 
opportunity  to  express  their  desires, 
Judge  Thompson,  in  United  States  Dis- 
trict Court,  continued  a  petition  by  re- 
ceivers of  the  United  Auto  Stores,  Inc., 
for  permission  to  sell  its  assets. 

The  court  ordered  the  receivers  to 
issue  notice  to  stockholders  and  creditors 
that  the  assets  would  be  sold.  Joseph 
L.  Kun,  assistant  district  attorney  and 
counsel  for  the  receivers,  declared  that 
the  expenses  of  maintenance  of  the  office 
here  and  the  fifty-eight  branch  stores 
were  greater  than  the  income.  As  the 
result,  stockholders  and  creditors  of 
Edward  B.  P.  Carrier,  the  28-year-old- 
promoter,  he  said,  were  incurring  greater 
loss. 

Jacob  I.  Weinstein  and  James  J. 
O'Brien,  representing  the  creditors,  sug- 
gested a  plan  might  be  devised  for  the 
sale  of  the  accessories  at  prices  that 
would  be  better  than  for  articles  otfered 
at  public  sale. 

A  tentative  proposal,  according  to 
Abraham  M.  Ross,  one  of  Carrier's 
lawyers,  has  been  made  by  a  group  of 
accessory  dealers  in  New  York. 


Former  Jefferson  Rubber 

President  Is  Arrested 

JEFFERSON,  WIS.,  March  20— Offi- 
cials of  the  Jefferson  Rubber  Co.  caused 
the  arrest  at  New  Castle.  Ind.,  of  Robert 
W.  Lyons,  promoter  and  former  presi- 
dent of  the  company,  on  charges  involv- 
ing alleged  shortages  of  about  $3,000, 
said  to  have  been  discovered  upon  ex- 
amination of  accounts  for  income  tax 
return  purposes.  A  warrant  al'.o  has 
been  issued  for  C.  R.  Girton,  associate  of 
Mr.   Lyons    in   promoting   the   company. 

The  Jefferson  Rubber  Co.  was  organ- 
ized two  and  a  half  years  ago,  with  $300,- 
000  capital,  and  erected  a  plant,  equip- 
ping it  for  the  manufacture  of  tires, 
tubes  and  mechanical  rubber  goods.  In 
the  fall  of  1921  a  reorganization  was 
effected,  Jefferson  stockholders  taking 
entire  charge.  Lyons  and  Girton  left 
Jefferson  shortly  thereafter. 


TEMPLAR  DECISION  DELAYED 

COLUMBUS,  March  17— Judge  War- 
ner in  the  Franklin  County  Court  has 
taken  under  advisement  definite  action 
in  the  receivership  proceedings  brought 
against  the  Templar  Motors  Co.  by  N. 
Clyburn  of  Washington,  D.  C,  as  a  stock- 
holder. The  defendant  company  and  of- 
ficials have  filed  a  long  brief,  and  this  is 
being  considered.  Decision  will  not  be 
rendered  until  the  evidence  has  been 
gone  over. 
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Is  on  Old  Bookings 

While     Partdi      Makers     Report 

Better  Situation  New  Trade 

Develops  Slowly 
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MILWAUKEE,  March  20— Indicative 
of  the  increased  passenger  car  produc- 
tion growing  out  of  a  slowly  but  stead- 
ily improving  early  season  demand  is 
the  fact  that  manufacturers  of  automo- 
tive parts  in  this  market  are  daily  re- 
ceiving more  shipping  directions  on  con- 
tracts. 

New  business,  however,  is  developing 
very  slowly,  the  output  being  confined 
largely  to  the  needs  of  regular  customers 
whose  bookings  were  made  some  time 
ago,  with  flexible  delivery  specifications 
framed  because  of  the  impossibility  of 
anticipating  current  needs  until  the 
retail  seilling  season  opened  and  the  de- 
mands upon  car  builders  could  be  judged 
more  accurately  than  in  advance. 

Manufacturers  of  patented  automotive 
equipment  are  able  to  operate  at  a  bet- 
ter schedule  than  other  parts  industries. 
This  is  due  to  the  improved  call  from 
distributors  and  jobbers  of  such  equip- 
ment catering  to  owners.  The  demand 
for  standard  accessories  used  as  stock 
equipment  by  passenger  car  builders  has 
increased  proportionately  to  the  call  for 
engines,  frames,  transmissions  and  other 
major  as  well  as  minor  parts. 

Weather  Helps  Local  Trade 

A  week  to  ten  days  of  balmy  spring 
weather,  following  a  period  of  similar 
length  when  typical  extreme  winter  con- 
ditions existed,  has  had  a  miarkedly  bene- 
ficial effect  upon  retail  sales  of  passenger 
cars  here.  During  most  of  the  past  week 
temperatures  were  abnormally  high  for 
this  season,  with  plenty  of  sunshine,  and 
as  a  result  there  was  a  touch  of  "spring 
fever"  which  was  reflected  By  a  quick- 
ened call  for  cars. 

The  best  business  is  reported  by  deal- 
ers featuring  cars  in  the  price  class  of 
$900  to  $1500  for  open  types,  and  up  to 
$2000  in  closed  types.  However,  Ford 
sales  are  showing  a  seasonable  increase, 
and  dealers  in  the  higher  range  of  values 
say  that  prospects  are  more  amenable  to 
reason,  with  sales  gradualy  increasing. 
Prospects  for  sales  in  April  are  regarded 
as  much  more  favorable  than  they  were  a 
year  ago  at  this  time.  This  is  not  a 
mere  guess  on  the  part  of  dealers,  but  a 
prediction  based-  on  analysis  of  the 
market. 


Packard  Not  to  Abandon 

Twin  Six  Manufacture 

DETROIT,  March  21 — Alvan  Macau- 
ley,  president  of  the  Packard  Motor  Car 
Co.,  has  issued  a  statement  to  distrib- 
utors and  dealers  pointing  out  that  there 
are  more  than  30,000  owners  of  Packard 
twin  six  cars  in  the  United  States  and 
that    the    company,    despite     persistent 


RACIISE  REPORTS  SHOW 
IMPROVED  COISDITIOISS 

RACINE,  WIS.,  March  20— The 
industrial  situation  in  this  city,  the 
second  largest  in  Wisconsin  and 
a  center  of  the  automotive  and 
power  farm  equipment  industries, 
has  improved  materially  in  the 
last  two  to  three  weeks.  Some  of 
the  high  lights  are: 

Mitchell  Motors  Co. — In  a  better 
position  than  for  four  to  six 
months  past.  Orders  picking  up  in 
all  sections. 

J.  I.  Case  T.  M.  Co.— Gratifying 
reception  accorded  new  Model  X, 
five-passenger  car.  Production  on 
both  models  increasing.  More  than 
500  Case  tractors  sold  in  60  days. 
Inquiries  more  numerous. 

J.  I.  Case  Plow  Works  Co.— Busi- 
ness improvement  advances  date  of 
resumption  of  active  production 
with  350  to  400  operatives,  on 
Wallis  tractor. 

Harvey  Spring  &  Forging  Co. — 
Booked  all  spring  needs  for  pas- 
senger cars  of  Nash,  Mitchell  and 
Case.  Setting  up  remaining  equip- 
ment. Plant  on  full  capacity 
schedule;  some  departments  work- 
ing overtime. 

H.  &  M.  Body  Corp.  Force 
being  increased.  Original  order 
from  Hupp  for  1922  bodies,  num- 
bering 10,000,  increased  to  20,000. 
Orders  from  Mitchell  and  other 
factories  booked.  Reinstatements 
made  generally.  Seeking  more 
skilled  workers. 

Walker  Manufacturing  Co. — Mo- 
tor equipment  orders  increasing, 
especially  on  jacks.  Prospects  best 
in  six  months  or  longer. 


rumors,  has  no  intention  of  abandoning 
the  twin  six  manufacture. 

"The  twin  six  must  of  necessity  com- 
mand a  relatively  high  price,"  he  said, 
"and  we  decided  four  years  ago  that  we 
would  not  cater  exclusively  to  the  high 
price  field  but  would  make  a  Packard 
car  to  sell  at  a  lower  price.  That  is  the 
reason  for  the  company's  presentation 
of  the  single  six." 


University  Is  Preparing 

Automotive  Steel  Experts 

MADISON,  WIS.,  March  20— To  meet 
the  increasing  demand  of  motor  car  and 
parts  manufacturers  and  other  makers 
of  maohinery  for  highly  trained  men  to 
make  metallographic  analyses  of  alloys 
a^d  alloy  steels,  the  department  of  me- 
chanical engineering  at  the  University 
of  Wisconsin,  Madison,  has  organized  a 
new  course  in  metallography  with  an  en- 
rollment of  sixty-five  students,  under 
Prof.  E.  D.  Fahlberg. 

Mechanical  engineering  students  are 
required  to  take  the  course  so  they  may 
make  the  kind  of  study  of  alloys  and  alloy 
steels  needed  in  shop  work. 


Truck  Makers  Buy 

on  Greater  Scale 


Car  Builders  Also   Help   in   En- 
couraging Parts  Manufac- 
turers in  Detroit 


DETROIT,  March  21— Parts  makers  in 
the  Detroit  district  have  been  greatly 
encouraged  by  the  volume  of  business 
which  has  come  to  them  since  the  turn 
of  the  year.  A  considerable  number  of 
plants  are  approaching  an  output  of  50 
per  cent  of  capacity. 

While  the  major  part  of  the  business 
has  come  and  continues  to  come  from  a 
comparatively  few  companies,  releases 
and  new  orders  for  supplies  are  coming 
in  smaller  volume  from  most  of  the  com- 
panies in  the  industry.  This  would  in- 
dicate that  all  manufacturers  are  shar- 
ing in  the  increased  sales  of  motor  cars. 
Truck  builders  also  are  buying  on  a  scale 
which  demonstrates  a  better  market  for 
commercial  vehicles. 

Some  Report  March   Best   Month 

At  a  recent  meeting  of  credit  men 
representing  some  twenty-five  companies 
in  the  Detroit  and  Cleveland  districts,, 
reports  of  better  business  were  almost 
unanimous.  In  most  cases  February 
sales  were  at  least  double  those  of  Janu- 
ary, and  in  a  few  instances  much  more 
than  that.  March  business  in  many  in- 
stances will  double  those  of  February, 
and  April  will  be  better  than  March. 
Two  or  three  reported  that  March  will 
be  the  best  month  they  ever  had. 

Collections  on  current  business  are  ex- 
cellent. 

The  chief  element  of  doubt  in  the 
minds  of  the  parts  makers  is  what  is- 
going  to  happen  after  April,  for  they 
have   few   specifications   beyond   May   1^ 


Bearings  Service  Co.  Makes 
Additions  to  Field  Force 

DETROIT,  March  20— J.  L.  Whalen, 
former  central  district  manager  of  the- 
Bearings  Service  Co.  of  Detroit,  has 
been  named  assistant  sales  manager  and 
assigned  to  the  central  district  with, 
headquarters  in  Detroit.  W.  H.  Ander- 
son, former  New  York  branch  manager, 
has  been  named  assistant  sales  manager 
and  assigned  to  the  eastern  district,  with, 
headquarters  also  at  Detroit.  W.  C.  L. 
Hodgson  will  remain  in  Detroit  as  one 
of  the  assistant  sales  managers  and  has 
been  assigned  to  the  southern  and  west- 
ern districts. 

A.  H.  Pratt  is  now  the  company's  New 
York  branch  manager.  C.  R.  Norris,  for- 
merly branch  manager  at  Newark,  will 
be  assistant  manager.  P.  W.  Daniels, 
assistant  at  the  Philadelphia  branch,  has 
been  made  Newark  branch  manager.  G. 
M.  Flyum,  former  manager  of  the  Brook- 
lyn branch,  has  been  succeeded  by  N.  B. 
Keller,  who  resigned  as  manager  of  the- 
Minneapolis  branch. 
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Standard  Mould  Co. 
Resumes  Dividends 


Suspended   Payments   During 

Slump,  in   Company  with 

Other  Akron  Manufacturers 


AKRON,  March  18— The  Akron  Stand- 
ard Mould  Co.,  manufacturer  of  rubber 
making  and  tire  building  machinery,  is 
the  first  of  the  many  Akron  companies 
which  were  forced  to  suspend  dividend 
payments  during  the  slump  in  the  auto- 
motive industry,  to  resume  such  dividend 
payments. 

Announcement  that  the  company  will 
resume  common  stock  dividends  April  1 
is  considered  one  of  the  most  important 
and  optimistic  developments  in  the  rub- 
ber metropolis  since  the  restriction  of 
credit  and  diminished  sales  first  forced 
all  Akron  companies  to  retrench  and 
lay  off  thousands  of  men  over  a  year 
ago. 

Directors  of  the  company  have  de- 
clared a  1  per  cent  dividend  payable 
April  1  to  stock  of  record  March  15.  It 
is  understood  the  company  expects  to 
maintain  the  1  per  cent  dividend  pay- 
able monthly  in  the  future,  having  paid 
all  of  its  bank  indebtedness. 

Reflects    General    Improvement 

Although  the  Akron  Standard  Mould 
Co.  is  not  essentially  a  rubber  factory, 
by  reason  of  the  fact  that  it  specializes 
in  tire  building  machinery,  including  tire 
moulds  and  cores,  its  existence  and 
growth  naturally  depend  solely  upon  the 
prosperity  of  the  tire  industry,  and  the 
fact  that  it  is  able  to  resume  dividends 
is  accepted  as  a  definite  reflection  of 
material  improvement  in  the  tire  indus- 
try in  general.  The  company  reports 
sales  of  $500,000  last  year  and  announces 
that  business  is  steadily  increasing. 

With  very  few  exceptions  all  Akron 
manufacturers  suspended  dividends  dur- 
ing the  low  ebb  of  the  slump  period. 

Others  are  expected  to  follow  the  lead 
taken  by  Standard  Mould,  indicating  a 
marked  degree  of  improvement  and  a 
substantial  stride  toward  normal. 


New  Selling  Organization 
Incorporated  in  Porto  Rico 

SAN  JUAN,  PORTO  RICO,  March  15 
(by  mail) — iCertificate  of  incorporation 
has  been  issued  to  the  Porto  Rico  Tire 
&  Rubber  Co.,  Inc.,  with  offices  here  and 
with  an  authorized  capital  of  $50,000. 
The  corporation,  it  is  stated,  will  dedicate 
itself  principally  to  the  purchase  and 
sales  of  automobiles  and  automotive 
equipment.  The  incorporators  are  A. 
Panzardi,  L.  Garcia  Mendez,  Ignado 
Guasp  and  J.  Gutierrez  Guasp,  all  of 
San  Juan. 

Attention  is  directed  to  the  possible 
confusion  of  the  name  of  A.  Panzardi, 
one  of  the  incorporators,  with  that  of 
Santiago  A.  Panzardi  of  the  company 
of   Santiago   A.   Panzardi,   Inc.,   an    old 


BUSINESS  IIS  MARCH 
EXCEEDS  ALL  FOR  1921 

MILWAUKEE,  March  20— The 
Lavine  Gear  Co.  of  this  city  an- 
nounces that  its  shipments  of  gears 
this  month  will  be  greater  than  its 
.shipments  for  the  entire  year  of 
1921. 


established  firm  that  has  represented  sev- 
eral American  cars  for  ten  years  or  more 
and  has  branches  throughout  the  Island. 
Santiago  A.  Panzardi,  general  sales  and 
service  manager  of  this  corporation,  is 
not  connected  with  the  new  Porto  Rico 
Tire  &  Rubber  Co. 


Stearns  Declares  Dividend; 
Iowa  Resumes  Ordering  Cars 

CLEVELAND,  March  20— A  quarterly 
dividend  of  50  cents  a  share  has  been 
declared  by  the  directors  of  the  F.  B. 
Stearns  Co.,  maker  of  the  Stearns  car. 
This  is  one-half  the  rate  that  has  pre- 
vailed since  the  stock  was  changed  from 
a  par  value  of  $25  to  no  par. 

President  George  W.  Booker  stated 
that  business  in  March  is  better  than  it 
viras  the  preceding  month  and  that  in- 
quiries indicated  the  records  would  Ibe 
better  during  the  months  of  April,  May 
and  June.  It  also  was  stated  that  the 
first  order  received  from  Iowa  for  some 
time  came  into  the  factory  last  week. 


Heavy  Rains  Prevent 

British  Tractor  Test 

LONDON,  March  3  {by  mail)— The 
tractor  demonstrations  organized  for 
March  1  and  2  near  Exeter,  England, 
have  been  cancelled  owing  to  the  effect 
of  heavy  rains  on  the  soil.  These  were 
the  first  of  a  series  of  three  demonstra- 
tions which  were  planned  for  early 
spring,  summer  and  autumn  this  year,  to 
be  held  in  various  parts  of  the  country, 
instead  of  a  national  trial  in  the  autumn. 

Fifteen  tractors,  three  self-contained 
rotary  tillers  and  one  garden  cultivator 
had  been  entered  for  the  event,  which, 
incidentally,  was  the  first  tractor  trial 
or  demonstration  organized  in  England 
canceled  or  even  postponed. 

The  heavy  rains  during  the  latter  end 
of  February,  however,  had  rendered 
plowing  out  of  the  question  for  at  least 
a  week  after  the  arranged  dates,  even  if 
continuous  fine  weather  could  have  been 
relied  upon  for  the  first  part  of  March. 


FEES    SHOW   ONTARIO   GAIN 

OTTAWA,  ONT.,  March  18— The  On- 
tario government  expects  to  get  the  sum 
of  $3,500,000  from  the  licenses  of  motor 
vehicles  in  the  province.  This  will  mean 
an  increase  of  about  $500,000  over  the 
figures  for  the  past  fiscal  year.  An 
order-in-council  has  been  passed  by  the 
Ontario  government  making  a  nominal 
fee  of  $1  per  annum  payable  on  all  mo- 
tor vehicles  owned  by  municipalities. 
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Fisher  Body  Extends 
Factory  Facilities 

Leases  Plant  in  Cleveland — Stand- 
ard Parts  Bu.siness  in  1921, 
§7,2.33,0.3.3 


CLEVELAND,  March  18— Two  of 
Cleveland's  largest  industries,  both  of 
which  are  allied  with  the  automotive  in- 
dustr>',  are  riding  along  on  business 
waves  that  are  breaking  more  smoothly 
than  they  have  for  the  past  two  years. 

The  Fisher  Ohio  Body  Co.  has  found 
that  the  $6,000,000  new  plant,  in  which 
it  commenced  production  last  September, 
is  not  large  enough  to  accommodate  its 
business  and  has  taken  a  lease  on  the 
building  of  the  Briggs  Manufacturing 
Co.,  which  is  adjacent  to  its  main  plant. 
This  acquisition  will  give  an  additional 
175,000  square  feet  of  space,  which  will 
be  used  to  house  the  finishing  business. 
E.  E.  Fisher,  president  of  the  Cleveland 
company,  states  that  the  entire  produc- 
tion is  now  going  to  the  Chandler,  Cleve- 
land and  Chevrolet  companies. 

When  the  new  Fisher  plant  was  opened 
in  this  city,  it  was  thought  that  the 
850,000  square  feet  of  manufacturing 
space  was  far  in  excess  of  the  require- 
ments, but  seven  months  after  it  is  run- 
ning at  capacity  production  and  is  turn- 
ing out  from  250  to  275  bodies  daUy. 

Standard  Parts  Report 

The  annual  statement  of  the  Standard 
Parts  Co.,  which  has  been  in  the  hands 
of  a  receiver  for  nearly  two  years,  shows 
that  the  company's  net  business  in  1921 
was  $7,233,033,  which  is  one-third  below 
the  record  for  the  previous  year. 

On  this  business  the  company  produced 
a  profit  of  $316,380  before  a  heavy  de- 
preciation and  inventon,'  adjustments 
were  made.  During  the  year  the  com- 
pany found  it  advisable  to  enter  a  de- 
preciation of  $398,341  and  inventory  ad- 
justments of  $204,348,  leaving  a  net  loss 
of  $286,409. 

Nothwithstanding  the  difficulties  that 
were  encountered,  Receiver  Frank  &.ott 
bettered  the  cash  position  of  the  com- 
pany. This  account  rose  from  $428,661 
on  Dec.  31,  1921,  to  $613,881  on  March  1 
of  the  present  year.  The  sum  of  $4,- 
931,920  was  disbursed  to  Dec.  31,  1921, 
and  of  this  amount  there  were  two  divi- 
dends to  creditors  totaling  $1,943,018. 

In  line  with  a  general  policy  of  re- 
trenchment and  the  unification  of  the 
manufacturing  end  of  the  business,  the 
plant  of  the  Canton  Forge  Co.  was  sold 
for  $293,500.  Remaining  equipment  and 
inventory  not  available  for  the  American 
Axle  plant  was  sold  for  $59,000. 

The  receiver  states  that  in  the  sixteen 
months  of  his  administration  he  has 
finally  reached  the  point  where  inven- 
tories reflect  the  true  market  value,  while 
all  obsolete  material  in  the  plants  that 
are  being  operated  has  either  been  sold 
or  marked  down  to  scrap  value.  After 
adjustments  the  company's  assets  total 
$15,134,467,  exclusive  of  patents. 
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Akron  Likes  Trade 
Acceptance  System 

Tire  Makers  Will  Continue  and 

Expand  It  Despite  Outside 

Adverse  Criticism 


AKRON,  March  IS^The  trade  ac- 
ceptance system  employed  by  Akron  tire 
manufacturers  in  negotiating  with  banks 
for  their  credit  has  vindicated  itself  and 
will  be  continued  and  expanded,  despite 
the  outside  criticism  aimed  at  the  sys- 
tem, according  to  William  O'Neil,  vice- 
president  and  general  manager  of  the 
General  Tire  &  Rubber  Co.,  and  presi- 
dent of  the  Ohio  State  Savings  &  Trust 
Co.  of  Akron. 

Speaking  of  the  situation,  O'Neil 
says : — 

The  plan  adopted  by  Akron  bankers  and 
marufacturers  of  extending  credit  on  orders 
booked  for  manufactured  merchandise — in 
other  words  the  trade  acceptance  plan — has 
been  widely  criticised  and  condemned  both  in 
and  outside  of  Akron  and  by  both  manufac- 
turers and  bankers.  But  the  trade  acceptance 
system  has  been  so  effectively  employed  here 
for  years  that  it  is  largely  responsible  for 
what  and  where  Akron  is  to-day  as  one  of 
the  manufacturing  centers  of  the  world. 

.  Bankers  Approve 

Akron  bankers  and  manufacturers  unite  in 
recommending  the  system  to  other  cities  and 
.  other  industries.  The  trade  acceptance  sys- 
tem has  many  advantages.  It  has  helped  to 
:  bridge  the  tire  manufacturers  over  the  sea- 
sonal dull  periods.  It  has  averted  periodical 
lay-offs  of  men.  It  has  kept  production  on 
an  even  keel  for  the  manufacturers  in  times 
when  business  was  dull  have  had  the  banks 
back  of  them  ready  to  pay  the  wages  of  their 
employees,  to  pay  their  shipping  bills  and 
their  raw  material  bills,  accepting  as  security 
therefore  the  orders  booked  by  those  compa- 
nies from  their  dealers.  It  is  a  tremendous 
advantage  for  an  Akron  manufacturer  who 
receives  a  bona  fide  order  for,  say,  $500,000 
worth  of  tires  and  rubber  goods,  to  take  that 
paper  to  the  bank  and  negotiate  credit  upon 
it  sufficient  to  manufacture  the  goods  ordered. 

The  success  of  this  system  has  been  re- 
flected in  mercantile  lines  and  other  business 
channels.  It  has  benefited  the  merchant  and 
it  has  likewise  benefited  the  entire  motoring 
public,  for  it  has  helped  to  reduce  the  cost 
of  tire  manufacture.  In  saort,  it  has  made 
possible  the  national,  or  rather  the  world- 
wide, business  which  Akron  now  is  engaged 
in,  for  it  has  helped  to  stabilize  local  condi- 
tions. 

Speaking  both  as  a  rubber  manufacturer 
and  as  a  banker,  I  firmly  believe  the  trade 
acceptance  system,  if  adopted  in  other  cities, 
will  help  to  similarly  stabilize  businesses  and 
will  work  to  the  benefit  of  everyone.  It  is  a 
system  that  is  going  to  be  continued  in  Akron, 
for  we  know  what  it  has  meant  to  us  in  the 
past  and  what  it  will  mean  to  us  ir  the  future-.. 


INDIA   TARIFF   INCREASED 

WASHINGTON,  March  18— Advices 
have  been  received  by  the  Division  of 
Foreign  Tariffs  of  the  Department  of 
Commerce  that  a  new  schedule  of  im- 
port duties  for  British  India  became 
effective  March  1.  The  new  rates  include 
an  increase  of  from  20  to  30  per  cent 
on  motor  vehicles  which,  under  the  In- 
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dian  tariff  laws,  are  classed  as  luxuries. 

The  general  import  duty  was  raised 
from  11  per  cent  to  15  per  cent  ad  val- 
orem. Railway  material  and  machinery, 
etc.,  which  heretofore  had  been  dutiable 
at  the  low  rate  of  2^2,  per  cent,  in  order 
to  encourage  the  industrial  development 
of  British  India,  was  advanced  to  10 
per  cent  ad  valorem. 

The  import  duty  on  lubricating  oil  was 
not  changed.  An  excise  duty  of  one  anna 
per  imperial  gallon  is  levied  upon  all 
kerosene  produced  in  India  and  Burma, 
while  the  custom  on  imported  gasoline 
and  motor  spirits  has  advanced  from  IVz 
to  2%  annas  per  imperial  gallon. 


Personnel  of  Zeder 

Begins  Taking  Shape 

CLEVELAND,  March  17— Although 
plans  for  the  manufacture  of  the  Zeder 
automobile  by  the  Zeder  Motor  Co.,  in 
the  plant  of  the  Cleveland  Tractor  Co., 
in  this  city  are  largely  in  outline  at 
present,  it  is  believed  the  making  of  the 
car  will  start  in  the  near  future. 

Tractors  will  continue  to  be  made  in 
the  plant  here  in  increased  number  as 
the  demand  this  year  is  good. 

The  personnel  of  the  organization  is 
beginning  to  take  shape.  E.  B.  Wilson, 
former  sales  manager  of  the  Willys 
Corp.,  is  said  to  have  been  engaged  to 
take  charge  of  the  merchandising  end. 
R.  T.  Hodgkins,  a  vice-president  of  the 
Cleveland  Tractor  Co.,  Is  already  plan- 
ning the  sales  campaign,  it  is  reported. 
J.  O.  Hahn  former  branch  manager  of 
the  Studebaker  in  this  city,  is  also  to  be  a 
member  of  the  organization. 

One  of  the  moves  contemplated  in 
financing  the  project  is  the  doubling  of 
the  $6,000,000  capital  of  the  tractor  com- 
pany. This  corporation  owns  110  acres 
of  land  with  a  frontage  of  1200  feet  on 
E'uclid  avenue,  also  frontages  on  both 
sides  of  the  Nickel  Plate  railroad,  St. 
Clair  avenue  and  a  frontage  on  the  New 
York  Central  railroad. 


Arrangements  Completed 

for  Frontenac  Location 

INDIANAPOLIS,  March  20— With  the 
departure  for  the  East  of  Allan  A.  Ryan, 
New  York  capitalist  and  chairman  of  the 
board  of  directors  of  the  Frontenac  Mo- 
tor Car  Co.  of  this  city,  reports  were 
confirmed  that  arrangements  were  prac- 
tically completed  for  the  purchase  of  an 
extended  factory  site  for  the  new  car. 

Ryan  was  accompanied  by  William  N. 
Thompson,  president  and  general  man- 
ager of  the  Stutz  Motor  Car  Co.  of 
America,  Inc.,  another  member  of  the 
directorate  of  the  Frontenac  company, 
who,  with  Ryan,  has  been  active  in  its 
organization. 


BENZ  STATIONARY  ENGINES 

NEW  YORK,  March  21— A  dispatch 
from  Frankfort-on-the-Main  says  that  a 
section  of  the  Benz  automobile  works  in 
Mannheim  are  being  transformed  for 
the  construction  of  stationary  motors  by 
a  special  company  with  40,000,000  marks 
stock  capital. 


March  23,  1922 

Weight  Forms  Basis 
for  New  York  Fees 

Supplants  Horse  Power  —  New 

Car  Owners  Had  Been  Paying 

Less  Than  Old 


ALBANY,  March  21— New  legislation 
of  chief  imiportance  to  motorists  in  New 
York  state  is  confined  chiefly  to  the  two 
bills  increasing  registration  fees  of  both 
passenger  cars  and  trucks.  In  licensing 
passenger  cars  the  legislature,  at  the 
recommendation  of  the  tax  commission, 
abandoned  the  old-time  method  of  horse- 
power as  a  taxation  basis.  For  the  first 
time  in  this  state  weight  will  determine 
the  amount  of  the  registration  fees,  the 
cost  being  rated  at  50  cents  per  100 
pounds  for  cars  weighing,  fully  equipped, 
3,500  pounds  or  less  and  75  cents  per 
100  pounds  for  cars  over  3,500  pounds. 

With  the  recent  price  changes  the 
m6tor  experts  of  the  state  discovered, 
somewhat  to  their  surprise,  that  owners 
of  new  cars  registered  for  the  first  time 
this  year  were  paying  a  lower  fee  than 
owners  of  similar  cars  purchased  a  year 
or  two  ago.  The  new  system  increased 
the  registry  fee  by  10  to  15  per  cent 
over  existing  rates.  The  minimum  fee, 
hereafter  will  be  $8.  At  present  the 
minimum  fee  is  $5  for  a  four-cylinder 
vehicle.  The  new  registry  plan  will  not 
go  into  effect  until  Jan.  1,  1923. 

Commercial  Vehicle  Rates  Higher 

Rates  on  motor  commercial  vehicles 
have  also  been  increased,  but,  through 
the  representations  made  to  Senator 
Lowman  and  others  by  motor  truck  inter- 
ests, the  legislators  admitted  that  the 
fees  first  proposed  were  excessive,  and 
substantial  reductions  were  made.  Not- 
withstanding this,  the  new  motor  truck 
fee  for  all  vehicles  will  be  60  per  cent 
higher  than  at  present,  a  very  material 
increase. 

The  new  system  imposes  a  fee  of  $8 
per  gross  ton,  making  $16  the  minimum 
for  two  tons  or  less.  The  fee  for  such 
commercial  vehicles  is  now  $10.  The 
average  5-ton  truck,  which,  when  fully 
loaded,  has  a  gross  capacity  of  about 
11-tons,  will  pay  a  fee  of  $88  instead  of 
$55,  as  at  present.  These  new  motoi- 
truck  fees  will  also  go  into  effect  on  the 
first  of  next  year. 

No  effort  has  been  made  to  introduce  a 
gasoline  tax.  which  was  hardly  necessary 
in  view  of  the  fact  that  higher  fees  have 
been  imposed  all  along  the  line  on  cars 
owned  in  this  state. 


CANADIAN   OFFICE  IN  NEW  YORK 

OTTAWA,  ONT.,  March  18— The  of- 
fice to  be  opened  in  New  York  by  the 
Canadian  Trade  Commissioner  there  will 
be  in  operation  on  April  1.  It  is  said 
that  inquiries  have  been  received  with 
regard  to  prices  of  automobiles,  trucks 
and  accessories,  and  it  is  believed  that 
a  market  can  be  secured  for  Canadian 
products. 
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Men  of  the  Industry  and  What  They  Are  Doing 


Unwin  Goes  With  National 

Harry  Unwin  has  been  appointed  sales 
manager  of  the  National  Motor  Car  & 
Vehicle  Corp.  at  Indianapolis,  succeeding 
James  Clark  who  has  become  identified 
with  a  dealership  organization.  Unwin 
has  been  connected  with  the  industry 
since  1901.  He  participated  in  laying 
out  the  route  for  the  New  York-to-Pitts- 
burgh  automobile  endurance  contest  in 
1903.  During  the  war,  when  he  held 
a  commission  as  major  in  the  Army,  he 
superintended  the  construction  of  artil- 
lery tractors  for  war  purposes  at  the 
Reo  and  Maxwell  plants.  He  was  the 
first  secretary  of  the  National  Associa- 
tion of  Automobile  Manufacturers,  later 
merged  into  the  National  Automobile 
Chamber  of  Commerce.  Unwin  has  been 
connected  with  the  Chicago  branch  of 
the  Reo  Motor  Car  Co.  and  before  that 
was  associated  with  agencies  in  New 
York  for  the  Chalmers,  Pierce-Arrow  and 
the  White. 


Elgin  Appoints  K.  T.  Leech 

K.  T.  Leech  of  Dallas,  for  a  number 
of  years  engaged  in  the  automobile  busi- 
ness, both  in  wholesale  and  retail  work, 
has  been  appointed  a  district  sales  super- 
visor for  Earl  Motors,  Inc.,  his  territory 
covering  Oklahoma,  Louisiana  and  Texas. 
About  six  months  ago  Leech  retired  from 
the  business  with  which  he  had  been  as- 
sociated for  ten  years  and  went  to  Ger- 
many to  enter  a  new  field  of  endeavor. 


Sanders  Will  Retire 

Frank  H.  Sanders,  for  eight  years 
dealer  in  Franklin  cars  in  the  Chicago 
district,  will  sell  out  the  business  he  has 
operated  under  the  name  of  the  Frank- 
lin Motor  Car  Co.  and  retire  from  the 
retail  automobile  field.  When  Sanders 
went  to  Chicago  from  Cincinnati  the 
yearly  business  at  the  former  dealership 
totaled  61  cars.  In  1921  Chicago  led  the 
entire  list  of  Franklin  dealerships. 


Davies  Directs  Service  Work 

R.  G.  Davies  has  been  appointed  field 

service  director  for  the  Ruggles   Motor 

Truck    Co.,    Ottawa,    Ont.,   his    territory 

including  Ontario  and  Quebec.    His  duties 

will  bring  him  into  touch  constantly  with 

Ruggles   truck   owners,   and   by   keeping 

the    owners    satisfied    with    the    service 

I  rendered,  it  is  expected  that  he  will  prove 

[  of  material  aid  to  the  selling  end  of  the 

[business. 


Morgana  Joins  Maxwell 

Charles  Morgana  has  tendered  his 
resignation  as  vice-president  and  di- 
rector of  C.  H.  Wills  &  Co.  to  become 
superintendent  of  the  Maxwell  Motor 
Corp's  Detroit  plants.  Morgana  was  with 
Wills  and  J.  R.  Lee  in  the  Ford  organi- 
zation, and  resigned  with  them  to  enter 
the  Wills  enterprise  at  Marysville. 


ACTIVITIES   OF   EXECLTIVES 

I.  B.  Derbyshire  will  succeed 
Harry  Barrett  as  assistant  treas- 
urer of  the  Detroit  Pressed  Steel 
Co.  in  the  near  future,  Barrett 
having  tendered  his  resignation  to 
enter  the  radiophone  manufactur- 
ing field  with  a  company  which  he 
is  now  organizing. 


Captain  William  Sparks,  presi- 
dent of  the  Sparks-Withington  Co., 
is  analyzing  conditions  in  the 
Southern  market  for  a  few  weeks, 
during  which  time  he  will  make  his 
headquarters  at  Daytona,  Fla. 


A.  C.  Andrews,  vice-president  of 
the  Chase  National  Bank,  has  been 
elected  a  member  of  the  executive 
committee  of  the  American  La 
France  Fire  Engine  Co. 


W.  J.  Rennick  has  been  ap- 
pointed secretary  and  treasurer  of 
the  McKone  Tire  &  Rubber  Co.  at 
Millersburg,  Ohio. 


He  was  a  specialist  with  Ford  in  the 
machine  tool  and  engineering  depart- 
ment, entering  that  company  when  it  an- 
nexed the  John  R.  Keim  mills,  Buffalo,  in 
1910. 


Leahy,  Durant  Sales  Manager 

M.  B.  Leahy  has  been  appointed  gen- 
eral sales  manager  of  passenger  cars 
for  all  the  Durant  companies.  He  will 
be  in  charge  of  sales  for  the  Long  Island 
City,  Lansing  and  Toronto  plants. 
Leahy's  first  important  position  in 
the  automotive  industry  was  as  New 
York  branch  manager  for  the  Chev- 
rolet Motor  Co.  He  was  promoted 
steadily  until  he  became  assistant  gen- 
eral sales  manager  of  Chevrolet  under 
W.  C.  Sills.  In  this  capacity  he  was  in 
charge  of  sixty  retail  stores.  When  the 
Durant  Motor  Car  Co.  of  New  York  was 
formed  by  W.  C.  Durant,  he  engaged 
Leahy  as  sales  manager  of  that  com- 
pany and  his  promotion  to  general  sales 
manager  has  followed  in  little  more  than 
a  year. 


Pfeffer   in   Engineering   Company 

Clarence  A.  Pfeffer,  who  was  for- 
merly president  of  the  Saxon  Motor 
Car  Co.,  has  formed  a  consulting  engi- 
neering company  under  the  corporate 
name  of  C.  A.  Pfeffer  &  Associates, 
which  will  specialize  in  financial  prob- 
lems within  the  industry.  New  York 
and  Chicago  men  will  be  affiliated  with 
I*feffer  in  the  new  company,  which  will 
have  offices  in  the  Penobscot  biMlding, 
Detroit,  and  branch  offices  in  New  York 
and  Chicago. 


Mosher  Leaves  Covert 

F.  E.  Mosher  has  resigned  as  vice- 
president  and  treasurer  of  the  Covert 
Gear  Co.  of  Lockport  to  become  associ- 
ated with  the  Dauch  Chemical  Co.  of 
Louisville.  Mosher  is  widely  known  in 
the  industry,  having  been  with  the  Co- 
vert Gear  Co.  for  several  years.  His 
resignation  is  effective  April  1. 


Charles  S.  Turner  Joins  Hupp 

Charles  S.  Turner,  formerly  of  the 
Robertson-Cole  Co.,  New  York,  has 
joined  the  Hupp  Motor  Car  Co.,  as  Far 
Eastern  representative  and  is  now  pre- 
paring for  a  trip  through  this  territory, 
which  will  take  about  18  months'  time. 
While  with  Robertson-Cole,  Turner  han- 
dled the  Cole  export  interests  in  this  field 
and  is  familiar  with  the  business  possi- 
bilities. There  is  much  constructive 
work  to  be  done  by  American  manufac- 
turers throughout  the  Far  East  before 
business  can  be  restored  to  its  former 
strength,  Turner  says.  With  the  excep- 
tion of  India,  he  states,  most  of  the  coun- 
tries are  approaching  a  prosperous  era 
and  should  present  a  good  automobile 
market. 


Vail   Leaves  Waltham   Watch 

E.  L.  Vail  has  resigned  as  sales  man- 
ager of  the  automobile  equipment  divi- 
sion of  the  Waltham  Watch  Co.,  effective 
April  18.  He  has  been  connected  in  the 
automotive  equipment  field,  where  he  is 
widely  known,  for  many  years.  Prior 
to  his  activities  in  developing  the  market 
for  Waltham  clocks  and  speedometers, 
he  was  New  England  representative  for 
the  Splitdorf  Electrical  Co.  and  later 
served  as  sales  manager  for  the  Hof- 
feckcr  speedometer. 

Hardy  and  Peasley  on  Tour 

A.  B.  C.  Hardy,  president  of  Olds  Mo- 
tor Works,  and  Guy  H.  Peasley,  sales 
manager,  have  been  making  a  tour  of 
the  middle  and  far  west,  visiting  distrib- 
utors in  those  sections.  They  report  that 
both  dealers  and  uistributors  are  unusu- 
ally optimistic  and  that  prospects  for 
immediate  and  spring  business  are  be- 
yond their  expectations.  The  distributor 
at  Los  Angeles,  they  report,  has  sent 
in  an  oixier  for  250  cars  and  says  he  will 
need  400  more  for  March. 


Allen  Made   Branch  Manager 

W.  C.  Allen,  former  manager  of  the 
Black  &  Decker  Philadelphia  branch  and 
subsequently  special  representative,  has 
been  made  branch  manager  of  the  com- 
pany's Chicago  territory.  Allen  has  been 
a  jobber's  salesman,  was  connected  with 
the  Manley  Manufacturing  Co.  as  assis- 
tant sales  manager  and  has  been  asso- 
ciated with  the  Black  &  Decker  Manu- 
facturing Co.  for  about  three  years. 
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New  Overland  Plan 
Has  Willys'  Favor 

Replaces  Bank  Proposal — Stock- 
holders Will  Be  Asked  for 
Their  Approval 


{Continued  from  page  682) 

fected  arrangements  with  its  own  banks 
whereby  the  latter  are  to  take  $16,500,000 
in  7  per  cent  bonds  maturing  Dec.  1,  1923. 
These  bonds  are  secured  by  fixed  assets  of 
the  company  in  such  a  way  that  the  current 
assets  will  be  available  for  the  normal  ope'-a- 
tion  of  its  expanding  business. 

All  bank  loans  will  be  returned  by  these 
bonds,  and  inasmuch  as  the  current  liabili- 
ties of  the  company  outside  of  bank  loans  are 
quite  small  in  proportion  to  current  assets 
the  company  will  be  left  in  a  position  to  take 
care  of  operations  at  full  capacity  when  con- 
ditions in  the  automobile  industry  will  get 
back  to  normal. 

While  this  financing  provides  for  the  com- 
pany's needs  and  will  have  the  effect  of 
stabilizing  the  business  for  two  seasons' 
operations,  the  bonds  will  be  so  drawn  that 
they  can  be  retired  before  they  are  due  in 
order  to  make  it  possible  for  the  company  to 
refinance  itself  permanently  at  any  time  if 
it  is  deemed   advisable  to   do  so. 

A  considerable  portion  of  fixed  assets  and 
properties  can  be  disposed  of  during  the  life 
of  these  bonds,  so  that  before  maturity  the 
issue  should  be  considerably  reduced  in 
amount,  thus  facilitating  the  problem  of  per- 
manent financing  when  conditions  in  the  in- 
dustry are  propitious. 

In  view  of  the  fact  that  the  company  owns 
a  large  amount  in  securities  and  properties 
which  are  not  essential  to  the  business  as 
now  conducted,  and  it  is  believed  their  prop- 
erties can  be  converted  into  cash  during  the 
life  of  these  bonds,  it  was  felt  by  the  direc- 
tors of  the  company  that  this  plan  offered 
special  advantages  over  any  plan  for  long 
term  financing  at  this  time. 

Loans  Recently  Extended 

The  banks  recently  extended  for  three 
months  the  $16,500,000  loans  which 
matured  Dec.  1,  but  were  extended  to 
March  1. 

Officers  of  the  company  are  assembling 
data  on  assets  unessential  to  the  busi- 
ness which  can  be  converted  into  cash. 
In  this  category  will  be  several  parcels 
of  real  estate  in  various  parts  of  the 
country,  some  buildings  and  othe^  tangi- 
ble property  which  can  be  placed  on  the 
market  now. 

The  Willys-Overland  interest  in  the 
Moline  Plow  Co.,  it  was  asserted  by  offi- 
cers, will  not  be  offered  for  sale  at  the 
present  time.  These  holdings  amount  to 
82  per  cent  of  the  Moline  common  stock. 

Has  $8,000,000  Cash 

Willys-Overland  has  $8,000,000  in  casi: 
and  it  is  believed  no  difficulty  will  be  ex- 
perienced in  taking  up  a  considerable- 
portion  of  the  bond  issue  before  it 
matures^  Retail  sales  which  have  been 
very  good  tor  several  months,  are  re- 
ported to  have  been  even  better  since 
the  latest  price  reduction. 

Leroy  Peed,  assistant  sales  manager, 
states  that  the  Toledo  branch  will  brealv 
its  monthly  record  this  month  with  the 
sale  of  more  than  500  cars.     Sales  are 


COMMERCE  ADDING 
RADlOPHOm  TO  LINE 

DETROIT,  March  21— The  Com- 
merce Radiophone  Co.  has  been 
formed  as  a  subsidiary  of  the  Com- 
merce Motor  Car  Co.  by  Walter 
E.  Parker,  president,  and  other 
officers  of  the  company.  Produc- 
tion and  deliveries  have  been 
started  already. 

The  development  of  the  radio- 
phone as  an  auxiliary  to  automo- 
tive manufacture  is  regarded  as 
one  which  may  be  taken  up  by 
other  companies  as  a  means  of 
utilizing  some  of  the  present  un- 
occupied factory  space.  The  Gen- 
eral Motors  Corp.  anticipates  that 
some  of  the  factor>  buildings  it  is 
offering  for  sale  will  be  taken  over 
by  radiophone  companies. 


excellent    throughout    the    Central    and 
Eastern  States. 


Q 


uarter  Will  Meet 

Early  Predictions 

(Continued  from  page  682) 
sory  end  of  the  industry  are  exceed- 
ingly gratifying.  Releases  and  new 
orders  have  been  received  in  such 
large  volume  that  many  plants  are 
approaching  capacity  production. 
Business  booked  ahead  indicates  that 
this  condition  will  prevail  for  another 
two  months  at  least. 

Truck  sales  promise  to  expand 
steadily  as  the  year  progresses.  This 
will  be  true  particularly  of  light  de- 
livery wagons  as  the  result  of  the  un- 
expectedly early  improvement  of  con- 
ditions in  the  agricultural  districts. 

Tire  production  also  is  increasing 
and  there  are  reports  from  Akron  of 
a  prospective  price  increase  in  the 
near  future.  Even  if  there  is  no  up- 
ward revision  it  is  assured  that  there 
will  be  no  further  tire  price  reduc- 
tions. Increasing  cost  of  materials 
has  counterbalanced  the  greater  effi- 
ciency of  labor  and  reduced  operating 
expenses. 

From  a  financial  viewpoint,  the  an- 
nual reports  qf  large  companies  in  the 
industry  demonstrate  that  all  of  them 
have  taken  their  losses  and  are  going 
ahead  this  year  on  a  profit  making 
basis  in  spite  of  keen  competition. 


AMERICAN-EGYPTIAN  TRADE 

LONDON,  March  8  {by  /na iO —Official 
statistics  show  that  Egypt  imported  926 
motor  vehicles  in  1921,.  valued  at  £471,- 
.563.  .More  than  80  per  cent  of  these 
came  from  the  United  States.  Italy  and 
France  sent  25  and  20  per  cent,  respec- 
tively. During  the  same  period  gasoline 
to  the  val-ue  of  £1,389,181  was  imported, 
chiefly  from  the  United  States,  Rumania 
and  Persia. 


Court's  Views  Sought 
In  Association  Case 


Hardwood  Counsel  to  Make  Peti- 
tion— Hoover    Calls    Con- 
ference for  April  12 


WASHINGTON,  March  22— A  motion 
for  a  rehearing  or  modification  of  the 
United  States  Supreme  Court's  decree 
in  the  American  Hardwood  case  will  be 
made  by  L.  C.  Boyle,  general  counsel,  this 
week.  He  will  petition  the  court  to  state 
more  definitely  whether  its  judgment  in 
the  so-called  open-competition  case  means 
absolute  prohibition  or  inhibition  on 
gathering  industrial  statistics  and  the 
distribution  of  these  data  to  memberships 
of  various  trade  organizations. 

The  court  will  also  he  requested  to  de- 
termine whether  such  activity  is  prohibi- 
tive only  when  used  in  connection  with 
other  factors  of  the  trade  association 
work  which  reflect  agreement  or  under- 
standing to  fixed  prices  or  curtailed  pro- 
duction. The  outcome  of  the  Supreme 
Court  action  in  this  matter  will  be  of 
utmost  importance  to  all  lines  of  in- 
dustry. 

The  trade  associations  are  manifest- 
ly uncertain  as  to  methods  of  procedure 
in  view  of  the  Hardwood  decision.  Sec- 
retary of  Commerce  Hoover  is  cognizant 
of  the  situation,  and  as  a  consequence 
has  called  a  meeting  of  various  trade 
bodies  in  this  city  on  April  12  for  the 
purpose  of  discussing  trade  association 
work  and  devising  lines  of  operation  in 
accordance  with  the  views  of  the  De- 
partment of  Justice  and  the  Department 
of  Commerce. 

Boyle  is  of  the  opinion  that  the  Court 
acted  on  an  important  statement  of  facts 
by  the  Government,  and  if  a  rehearing 
is  granted  he  will  endeavor  to  show  that 
industry  needs  a  more  definite  statement 
as  to  the  line  of  cleavage  in  association 
work. 


Motor  Transportation  Gains 
in  Syria;  Market  Is  Dull 

WASHINGTON,  March  22  —  Motor 
truck  transportation  has  developed  con- 
siderably of  late  in  Syria,  but  at  the 
present  time  the  market  is  overstocked 
and  business  is  depressed,  according  to 
reports  received  by  the  Automotive  Di- 
vision of  the  Department  of  Commerce. 

Consul  Knabenshire,  at  Beirut,  reports 
that  motor  trucks,  especially  those  with 
a  capacity  of  2  and  3-tons,  have  proved! 
effective  competitors  to  wheel  carts  and 
railways  for  transportation  of  both  pas- 
sengers and  merchandise.  With  250 1 
trucks  in  operation  in  the  Damascus  dis- 
trict, business  is  improving. 

The  railway  company  there  has  met 
motor  truck  competition  by  the  estab- 
lishment of  an  automobile  transportation 
service  between  Beirut  and  Damascus, 
a  route  of  69  miles;  Beirut  and  Didon. 
29  miles,  and  Beirut  and  Tripoli,  56 
miles.  The  motor  vehicles  have  been 
ordered  fi-om  France. 
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Maxwell-Chalmers 
Report  Is  Presented 

Balance  Sheet  Shows  $19,731,000 

Current  Assets — Current 

Liabilities  $6,278,000 


DETROIT,  March  21— The  consoli- 
dated balance  sheet  of  Maxwell  Motor 
Corp.  and  Chalmers  Motor  Corp.  and 
their  subsidiaries  as  of  Dec.  31,  1921, 
shows  a  total  of  $62,794,256  assets  and 
liabilities.  Total  current  assets  are 
placed  at  $19,731,658  and  current  liabil- 
ities at  $6,278,943. 

Current  assets  show  cash  of  $2,895,- 
284;  bank  acceptances,  marketable  se- 
curities, etc.,  $4,121,385;  car  shipments 
against  B/L  drafts,  $871,678;  notes  re- 
ceivable, $528,892;  customers  and  deal- 
ers accounts,  $606,069;  claims  against 
the  United  States  government,  $144,453; 
and  inventories,  at  lowest  cost,  $10,563,- 
895. 

Current  liabilities  are  notes  payable 
due  Ju-.e  1,  1922,  amounting  to  $3,849,- 
795;  accounts  payable,  $1,841,309;  ac- 
crued interest,  taxes,  etc.,  $334,141;  deal- 
ers' and  distributors'  deposits,  $253,697. 

Permanent  assets,  shown  as  land,  build- 
ings, machinery  and  equipment,  less  de- 
preciation, aggregate  $16,677,590.  Other 
assets  are  listed  at  $982,977.  This  latter 
item  includes  $518,603,  due  from  Maxwell 
Motors,  Ltd.,  London.  Good  will  is  car- 
ried at  $25,030,296. 

Gold  notes  of  Maxwell  Motor  Corp. 
due  June  1,  1923  and  1924,  total  $8,172,- 
171.  Gold  notes  of  Chalmers  due  Oct.  1, 
1922,  aggregate  $3,150,000;  reserves  for 
exchange,  discounts,  contingencies  and 
for  sales  refunds,  $613,144.  Capital  stock 
totals  $44,579,996.  This  represents  $21,- 
463  minority  stockholders'  interest  in 
Chalmers;  $15,186,800,  class  A  Maxwell 
and  $29,371,733,  class  B  Maxwell. 

Chalmers'  Balance  Sheet 

The  consolidated  balance  sheet  of 
Chalmers  Motor  Corp.  and  subsidiaries 
shows  total  assets  and  liabilities  of  $8,- 
655,764.  Current  assets  total  $3,420,529 
and  current  liabilities,  $409,033.  The 
assets  include  cash  on  hand,  $741,517; 
car  shipments,  $36,997;  bank  acceptances, 
$11,508;  notes  receivable,  $87,097;  cus- 
tomer and  dealer  accounts,  $165,927,  and 
inventories  at  lowest  cost  or  market 
value,  $2,377,482. 

Current  liabilities  are  accounts  pay- 
able, $257,836;  mortgages  and  land  con- 
tracts, $15,424;  accrued  interest  and 
taxes,  $61,528;  dealers'  and  distributors' 
deposits,  $74,244. 

Permanent  assets  total  $4,950,811. 
Other  assets,  $55,421;  deferred  assets, 
$229,001.  A  claim  against  Maxwell  Mo- 
tor Co.,  Inc.,  is  listed  at  $1,  pending 
determination  of  validity  and  amount. 

Other  liabilities  are  listed  as:  acquired 
by  purchase  of  assets  of  Maxwell  Motor 
Co.,  Inc.,  June  1,  1921,  $4,163,694;  cred- 
its subsequent  to  June  1,  1921,  $196,739. 
First  mortgage  gold  notes  as  shown  in 
Maxwell  consolidated  statement,  are  $3,- 
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150,000.  Reserves  totel  $315,962.  The 
amount  of  capital  stock  outstanding  is 
43,986  shares  of  preferred  and  399,348 
shares  of  common.  A  foot  note  declares 
the  company  "obligations  for  materials 
undelivered  on  Dec.  31,  approximated 
$1,000,000." 

The  attention  of  stockholders  is  di- 
rected by  President  William  Robert  Wil- 
son to  the  substantial  balances  of  cash 
and  cash  securities  and  the  ratio  of  cur- 
rent assets  to  liabilities.  He  notes  a 
further  reduction  of  approximately  $6,- 
000,000  in  inventory  since  the  last  report. 

"The  corporation's  new  product,  after 
a  phenomenal  reception,  is  finding  an  in- 
creasing acceptance  and  a  more  exten- 
sive dealer  distribution,"  Wilson  asserts. 
"Its  quality  and  appearance  have  appar- 
ently marked  it  out  among  automobile 
buyers  as  an  outstanding  value,  and  your 
management  has  confidence  that  your 
corporations  will  enjoy  during  the  com- 
ing year  their  share  in  the  increased 
volume  of  business  anticipated. 
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Negotiating  to  Buy 
Torbensen  Axle  Co. 


Receivers  Are  Appointed 
for  Ward  La  France  Truck 

ELMIRA,  N.  Y.,  March  22— Oscar  N. 
Reynolds  and  Alexander  S.  Diven  of  this 
city  have  been  named  receivers  for  the 
Ward  LaFrance  Truck  Co.  by  Federal 
Judge  John  R.  Hazel  of  Buffalo.  Appli- 
cation for  receivership  was  made  by  Les- 
lie L.  Zeet  of  Pittsburgh.  The  action 
will  keep  intact  assets  of  the  company, 
it  is  said,  until  bills  can  be  paid. 

The  company  claims  assets  of  $280,000 
and  liabilities  of  $180,000.  The  business 
is  being  continued,  and  the  receivers  say 
that  prospects  for  paying  off  all  indebted- 
ness are  favorable. 

Before  the  receivers  were  named,  A. 
Ward  LaFrance,  president  and  general 
manager  of  the  company,  notified  cred- 
itors that  financial  affairs  of  the  company 
had  reached  a  crisis  and  that  some  of  the 
note  holders  had  asked  for  the  appoint- 
ment of  a  receiver.  He  expressed  the 
hope  that  someone  would  be  able  to  come 
forward  with  a  satisfactory  reorganiza- 
tion  plan. 


NEW  WACHUSETT  TRUCK 

FITCHBURG,  MASS.,  March  18— The 
Wachusett  2i^-ton  truck,  assembled  from 
standard  units  for  the  New  England  mar- 
ket is  a  newcomer  in  the  commercial 
field.  The  parts  used  include  such  names 
as  Continental,  Timken  and  Brown-Lipe. 
Oncers  of  the  Wachusett  Motors,  Inc., 
the  assembler,  are  F.  S.  Suthergreen. 
president;  W.  C.  Dresser,  vice-president; 
F.  H.  Brown,  treasurer,  and  R.  H.  Bing- 
ham, secretary. 


ALLEN    SALE   DATES    FIXED 

COLUMBUS,  March  17— Judge  Safer 
m  the  Federal  court  has  set  April  18 
for  the  sale  at  public  auction  of  the 
assets  of  the  Allen  Motor  Co.  The  prop- 
erty consists  of  plants  at  Columbus  and 
Bucyrus  and  much  material  as  well  as 
some  finished  automobiles.  The  mini- 
mum upset  price  is  fixed  at  $500,000. 


Cleveland   Interests   are   Seeking 

Controlling   Interest  in 

Stock  Republic  Holds 

CLEVELAND,  March  22— R.  C.  Enos, 
vice-president  and  general  manager  of 
the  Torbensen  Axle  Co.  stated  to-day 
that  Cleveland  interests  are  negotiating 
for  the  company,  and  it  is  expected  that 
purchase  of  the  plant  will  be  closed  late 
this  week. 

The  Republic  Motor  Truck  Co.  has 
owned  all  the  $750,000  common  stock  of 
the. company  since  1917,  and  the  Cleve- 
land interests  propose  to  buy  a  control- 
ling interest  in  this  stock.  It  is  under- 
stood that  if  the  reorganization  is  ef- 
fected there  will  be  some  new  financing 
that  will  greatly  strengthen  the  position 
of  the  axle  company. 

Enos  denied  a  report  that  J.  0.  Eaton, 
formerly  president  of  the  Standard  Parts 
Co.  and  later  one  of  the  receivers  for 
that  company,  had  been  selected  as 
president  of  the  Torbensen  company. 

The  $2,500,000  funded  debt  of  the  Re- 
public Truck  Co.  is  secured  by  a  first 
mortgage  on  all  the  fixed  assets  of  the 
company  and  by  pledge  of  the  entire 
common  stock  of  the  Torbensen  Axle  Co. 
This  fact  has  complicated  somewhat  the 
negotiations  for  purchase. 

The  Torbensen  company  was  incorpo- 
rated in  Ohio  in  1916  as  a  successor  to 
the  Torbensen  Gear  &  Axle  Co.  It  also 
controls  the  Powrlok  Co.,  which  manu- 
factures diflferentials  in  Cleveland.  The 
Toi-bensen  plant  here  has  an  annual  ca- 
pacity of  from  40,000  to  50,000  sets  of 
axles. 


Autocar  Business  Gains 

25  Per  Cent  This  Year 

ARDMORE,  PA.,  March  21— The  Auto- 
car Co.'s  main  factory  here,  has  increased 
its  working  time  three  hours,  to  fifty 
hours  a  week,  because  of  increased  busi- 
ness. This  brings  additional  returns  to 
1250  employees.  One  thousand  other  em- 
ployees in  branches  also  are  working  on 
the  same  basis. 

David  Ludlum,  president  of  the  com- 
pany, states  that  business  so  far  this 
year  has  increased  25  per  cent.  Activity 
in  highway  construction  and  building  are 
reflected  in  orders  for  trucks. 


MONOGRAPH  ON  CHINA  READY 

WASHINGTON.  March  22  —  An- 
nouncement was  made  at  the  Automotive 
Division,  Bureau  of  Foreign  and  Do- 
mestic Commerce,  that  a  monograph  en- 
titled "China;  Automotive  Conditions 
and  the  Good  Roads  Movement."  by  J. 
Moi'gan  Clements,  American  Trade  Com- 
missioner, has  been  prepared  and  is  ready 
for  distribution  to  the  trade  upon  appli- 
cation. It  is  pointed  out  that  the  in- 
crease in  road-building  in  China  is  not 
sufficient  to  warrant  heavy  sales  of  motor 
cars  and  trucks  in  that  country. 
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Illinois  Will  Test 

Experimental  Road 

Results  in  California  Show  Roads 

Laid  by  Commission  There 

Are  Failures 
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cept  for  the  design  of  the  pavement  it- 
self, under  identical  conditions.  Of  these 
thirteen  sections,  but  three,  two  of  the 
California  Highway  Commission  which 
proved  failures  and  the  one  known  as 
the  "Arizona  standard"  are  in  general 
use  in  the  western  part  of  the  United 
States. 


WASHINGTON,  March  22  —  Final 
tests  on  an  experimental  road  that  has 
been  built  at  Bates,  111.,  by  the  Illinois 
Division  of  Highways  with  the  co-opera- 
tion of  the  Bureau  of  Public  Roads,  will 
be  started  on  March  27.  The  road  is 
two  miles  long  and  includes  63  different 
sections,  representing  as  many  different 
methods  and  kind  of  construction  with 
various  thicknesses  of  concrete,  cement 
grout  and  asphalt  filled  brick,  as  well 
as  asphaltic  concretes  and  concrete  filled 
with  rolled  stone  bases. 

Since  the  completion  of  the  construc- 
tion of  the  road  in  April  of  last  year,  a 
corps  of  engineers  has  been  kept  en- 
gaged making  observations  for  the  effect 
of  temperature  changes,  static  and  re- 
peated loads  and  subgrade  conditions, 
thus  collecting  data  which,  when  ana- 
lyzed, will  supplement  the  information 
necessary  for  the  rational  design  of 
roads. 

In  the  final  tests  a  fleet  of  ten  motor 
trucks,  surplus  material  from  the  war 
department,  will  be  driven  over  the  pave- 
ment, loaded  lightly  at  first,  but  increas- 
ing in  weight  as  the  tests  progress  until 
a  maximum  of  12,000  pound  rear  wheel 
load  is  reached.  The  results  will  shpw 
definitely  the  types  of  pavement  which 
can  be  expected  to  support  heavy  traffic, 
as  well  as  those  which  will  not  satisfy 
the  heavy  traffic  requirements  that  may 
be  expected  in  the  next  ten  or  twenty 
years. 
Results  in  California 

SAN  FRANCISCO,  March  18— The 
concrete  highway  test  conducted  at  Pitts- 
burg, Cal.,  has  developed  the  following 
results,  according  to  the  California  State 
Automobile  Association: 

The  five-inch  reinforced  concrete  slr.bs  row 
being  laid  by  the  California  Highway  Com- 
mission were  the  first  to  disintegrate  and  fail 
during  the  test. 

The  steel  reinforcement  method  does  not 
appear  to  be  of  sufficient  value  to  p-  .■  for 
the  additional  cost  required.  It  appears 
clearly  that  on  equal  foundations  thicunoss 
of  slab  is  the  only  insurance  of  permanency. 
Section  "J",  the  Arizona  section,  showed 
but  little  evidence  of  failure.  This  section  is 
the  six-inch  plain  concrete  section  and  most 
nearly  approximates  the  recommendation.'^ 
made  by  the  association  in  its  recent  investi- 
gation of  the  state  highway  system  as  the 
minimum  thickness  and  type  of  pavement 
that  should  now  be  laid  on  main  trunk  lines 
by  the  state  highway  commission. 

Between  Nov.  9  of  last  year  and  the 
close  of  January  of  this  year,  marking 
the  beginning  and  end  of  the  test,  the 
amount  of  traffic  driven  over  the  highway 
reached  a  total  of  3,668,100,  figured  as 
equivalent  to  traffic  for  ten  years  on  the 
ordinary  state  roads.  Each  of  the  thir- 
teen different  types  of  concrete  roadway 
was  subjected  to  the  same  test  ?nd,  ex- 


Four  Models  of  Stoughton 
Truck  Reduced  in  Price 

STOUGHTON,  WIS.,  March  20— The 
Stoughton  Wagon  Co.  has  made  reduc- 
tions ranging  from  $205  to  $450  in  the 
price  of  the  chassis  of  the  Stoughton 
truck.    The  new  schedule  follows: 

Old  Price    New  Price 

Model     F.     1-ton $1,995  $1,790 

Model     B,     11/2-ton 2,350  2,150 

Model    D,    2-ton 2,800  2,490 

Model     E,    3-ton 3,600  3,150 

The  price  of  the  C  Model  %-ton  re- 
mains unchanged  at  $1,240.  No  list  has 
been  issued  on  bodies  which  the  Stough- 
ton company  manufactures  to  order  in 
any  type  and  size  desired  by  customers, 
according  to  specifications. 

WICHITA  TRUCKS  LOWER 

WICHITA  FALLS,  TEXAS,  March  17 

— The  Wichita   Motors  Co.  has   made  a 

downward  revision   in   the   prices   of   its 

trucks  as  follows: 

Old  Price     New  Price 

Model  K— 1-ton   $2,000  $1,875 

Model  M— 2.ton   2,500  2,400 

Model  RX    3-ton 3,500  3,200 

Model  0^-ton    3,900  3,500 


Ogren  Price  Reductions 
Range  from  $500  to  $700 

MILWAUKEE,  March  22— The  Ogren 
Motor  Car  Co.  announces  price  reduc- 
tions  ranging  from    $500   to   $700.     The 

list  follows: 

Old  Price     New  Price 

7-pass.   Phaeton     $4,350  $3,850 

4-pass.   Roadster 4,250  3,750 

5-pass.  Sport   Phaeton...  4,250  3,760 

4-pass.  Sport    Roadster..  4,250  3,750 

7-pass.   Sport   Phaeton...  4,350  3,850 

4-pass.  Coupe 5,200  4,500 

7-pass.   Sedan   5,500  4,800 
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Majority  Creditors 
Accept  Premier  Plan 

Refinancing  Will  Bring  in  $500,- 

000   New   Money — Has 

Backing  of  Bank 

INDIANAPOLIS,  March  23— Plans  for 
the  reorganization  of  the  Premier  Motor 
Corp.  have  been  practically  completed, 
but  a  detailed  statement  is  withheld 
pending  final  decision  regarding  the  man- 
agement and  additional  directors.  The 
plan  has  been  accepted  by  90  per  cent 
of  all  creditors,  including  75  per  cent  of 
the  merchandising  creditors. 

The  refinancing,  it  is  understood,  will 
bring  in  about  $500,000  in  new  money. 
It  is  reported  that  the  plan  has  the  back- 
ing of  the  Fletcher-American  National 
Bank  and  the  administrator  of  the  estate 
of  the  late  L.  S.  Skelton. 

The  reorganization  plan  is  condi- 
tioned upon  the  transfer  of  all  assets 
of  the  Premier  Motor  Corp.  of  Delaware 
to  the  Premier  Motor  Corp.,  which  would 
be  organized  under  the  laws  of  Indiana 
with  a  capital  of  $1,000,000  divided  equal- 
ly into  preferred  and  common  shares. 
The  new  capital  which  would  be  brought 
in  would  be  sufficient  to  complete  the 
present  production  schedule,  thereby  li- 
quidating enough  of  the  inventory  to  pro- 
vide for  the  ultimate  payment  of  mer- 
chandise obligations. 


YUBA   TRACTOR   REDUCED 

SAN  FRANCISCO,  March  20— The 
Yuba  Products  Co.  has  announced  reduc- 
tions in  the  prices  of  its  various  models 
of  tractors.    The  old  and  new  prices  are: 

Old  Price    New  Price 

Model   12-20 $2,600  $2,400 

Model   15-25 3,100  2,750 

Model  25-40 4,650  4.250 

Rodebllder,  Yuba  engine.        5,000  4,750 

Rodebilder,      Wisconsin 

engine 5,000  4,600 

.VIodel  20-35  oversize 4,185  3,900 


FEDERAL  CORP.  ASSETS  SOLD 

BOSTON,  March  22-^The  Liberty 
Spark  Plug  Corp.  has  purchased  the  as- 
sets of  the  Federal  Corporation  of  West- 
field  Mass.,  and  also  the  patent  rights 
and  trade  mark  to  manufacture  and  sell 
Liberty  spark  plugs. 


Automotive  Equipment 

Makers  Discuss  Exports 

CHICAGO,  March  22— Following  a 
luncheon  given  by  the  Association  of 
Automotive  Equipment  Manufacturers  to 
hear  Gordon  Lee,  chief  of  the  automotive 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  it  was  announced 
that  the  association  would  take  up  the 
appointment  of  an  export  committee  at 
its  regular  meeting  on  March  24  to  co- 
operate with  the  Department  of  Com- 
merce. 

It  developed  during  the  luncheon  and 
the  discussion  that  attended  Lee's  re- 
marks on  the  work  of  the  bureau  that 
several  members  of  the  association  have 
had  some  rather  troublesome  experiences 
with  export  orders.  These  members  did 
not  know  before  the  meeting  how  to  ob- 
tain the  information  that  the  depart- 
ment is  now  ordering  for  them. 

Previous  to  coming  here,  Lee  visited 
St.  Louis,  addressing  the  Advertising 
Club  there  and  conferring  with  execu- 
tives of  the  automotive  industry  in  that 

city.  

FORM  NEW  TRUCK  COMPANY 

KENOSHA,  WIS.,  March  23— William 
Martinson,  formerly  first  vice-president 
of  the  Winther  Motor  Truck  Co.,  and 
Charles  T.  Abbott,  who  formerly  was 
secretary  of  the  same  company,  have 
formed  a  new  corporation  to  be  known 
as  Martinson  Motors,  Inc.,  to  manufac- 
ture motor  trucks.  The  capital  of  the 
new  company  is  $2,250,000. 
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Arkansas  Bankers 
Discourage  Buying 

Regardless    of     Their     Attitude, 

However,  Sales  Have  Shown 

Steady  Increase 

LITTLE  ROCK,  March  18.— Arkansas 
bankers  continue  their  strangle  hold  on 
the  automobile  business  of  the  state  and 
apparently  it.  will  take  something 
stronger  than  a  change  of  heart  to  loosen 
the  purse  strings  of  the  strong  boxes. 
There  is  plenty  of  money  in  the  banks 
for  almost  any  kind  of  a  loan,  with  the 
one  exception  of  motor  cars  and  every 
possible  discouragement  is  being  placed 
in  the  path  of  the  prospective  purchaser 
of  an  automobile. 

Automobile  dealers  are  loaded  down 
with  prospective  buyers — people  who 
really  want  motor  cars  and  while  sales 
have  increased  since  the  first  of  the  year, 
there  is  plenty  of  room  xor  improvement 
before  the  industry  gets  back  to  any- 
thing like  normal.  Without  the  aid  of 
banks,  however,  it  is  noted  that  sales 
have  been  showing  a  steady  increase  for 
several  months. 

Another  element,  also,  has  entered  into 
the  sale  of  new  automobiles  and  that  is 
the  man  with  a  car  to  trade  in.  He 
usually  wants  twice  what  the  car  will 
bring  in  the  market  and  when  shown 
what  cars  similar  to  his  are  bringing  he 
invariably  insists  that  those  are  old  cars, 
while  his  is  in  good  condition. 

Little  Rock  dealers  have  tightened  up 
on  trading  to  a  point  where  it  is  prac- 
tically impossible  for  a  buyer  to  get  a 
high  price  for  his  old  car.  The  dealers 
know  what  cars  are  selling  for  and 
govern  their  trades  accordingly. 
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the  airships;  they  may  hold  them  for 
awhile  in  the  hope  that  even  now  a  cor- 
poration may  be  formed  to  fly  them,  or 
they  may  scrap  the  entire  fleet  and  sell 
the  material  piecemeal.  Alternatively 
they  may  sell  them  to  a  foreign  power, 
and  in  this  connection  it  is  reported  that 
an  emissary  is  on  his  way  from  the 
United  States  with  the  object  o'  securing 
R.33  or  RS'6  for  that  country. 
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Ministry  Decides  to  Sell 

British  Airship  Fleet 

LONDON,  March  7— (By  Mail)— The 
British  Air  Ministry  has  decided  to  hand 
over  at  once  its  fleet  of  airships  to  the 
Disposals  Board,  despite  the  announce- 
ment made  last  month  at  the  air  confer- 
ence that  a  period  extending  up  to  June 
next  would  be  allowed  for  an  imperial 
air  service  to  be  organized  with  these 
airships  as  the  nucleus  of  a  fleet. 

The  plan  for  the  formation  of  such  a 
service  has  failed,  for  although  the  gov- 
ernments of  India,  Australia,  South 
Africa  and  New  Zealand  were  invited 
to  co-operate,  only  Australia  assented. 
On  this  account  and  for  reasons  of 
economy,  the  reprieve  of  the  airships  has 
been  cancelled. 

The  airships  in  question  are:  R80,  R33, 
R36,  R37  (incomplete)  and  the  ex- 
German  Zeppelin  L71;  R36  is  the  only 
one  fitted  with  a  passenger  car.  In 
addition  to  the  vessels  themselves,  there 
are  stations, 'engines,  fabric,  gas  bags, 
station  equioment,  spare  parts  and 
stores  to  be  disposed  of. 
H  The  Disposal  Board  will  be  free  to 
decide  how  and  when  thev  shall  handle 


Business  in  Britain 

Is  Feebly  Fluctuating 

LONDON,  March  10  {by  mail)  — 
"Slow"  and  "Stop"  are  the  prevailing 
speeds  in  the  British  motor  industry. 
Demand  for  small  cars  and  motorcycles 
is  dead  steady,  while  that  for  the  large 
car  is  dead.  Small  orders  have  been 
obtained  from  Australia,  Brazil  and 
South  Africa.  Owing  to  stagnation, 
manufacturers  find  it  difficult  to  retain 
skilled  workers,  and  in  some  cases  the 
latter  are  being  paid  for  doing  nothing 
in  order  to  prevent  them  obtaining  em- 
ployment elsewhere. 

It  is  thought  that  potential  buyers 
are  waiting  for  the  present  quarter  to 
elapse  in  order  to  evade  taxation.  Com- 
pany reconstruction  is  in  the  air,  but  is 
being  deferred  because  conditions  do  not 
appear  to  justify  fresh  issues.  Sir  Wil- 
liam Letts  of  Crossleys  and  other  motor 
concerns,  who  has  just  returned  from 
America,  thinks  it  will  be  eighteen 
months  before  trade  revives. 


DORT  PRODUCTION   GAINING 

DETROIT,  March  20— Dort  production 
in  1922  is  showing  steady  gains  as  the 
season  progresses,  according  to  an  anal- 
ysis of  sales  by  President  J.  Dallas  Doi;t. 
January  tripled  the  output  of  the  same 
month  in  1921,  and  February  more  than 
doubled  January.  Orders  for  March  de- 
livery will  exceed  February  by  more  than 
200  per  cent,  he  says. 


1400  "INDIANS"  BY  APRIL  1 

BOSTON,  March  22— According  to  a 
director  of  the  Hendee  Manufacturing- 
Co.  orders  have  been  issued  to  speed  up 
operations  at  the  plant  so  that  a  produc- 
tion of  1400  motorcycles  can  be  reached 
in  April.  The  company  soon  will  an- 
nounce a  new  selling  policy  whei"eby  ma- 
chines may  be  paid  for  on  installments. 


MACK  MAKERS  CHANGE  NAME 

NEW  YORK,  March  22— Stockholders 
of  the  International  Motor  Truck  Co.  at 
their  annual  meeting  here  to-day  decided 
to  change  the  name  of  the  company  to 
Mack  Trucks,  Inc.  All  the  directors  of 
the  company  were  re-elected.  No  other 
business  was  transacted. 


W.  E.  MC  CREA  DEAD 

ROCK  ISLAND,  ILL.— W.  E.  McCrea, 
for  20  years  general  manager  of  the 
Moline  Wagon  Works  and  vice-president 
and  sales  manager  of  the  plant  after  it 
was  taken  over  by  Deere  &  Co.,  died  at 
his  home  in  South  Pasadena.  He  had  re- 
sided the  last  nine  years  with  a  sister 
there.     He  was  63  years  old. 


Banks  Favor  Trucks 
But  Deprecate  Cars 

Speaker  at  Credit    Meeting    Says 

Financing  "Pleasure"  Vehicles 

Is  Poor  Business 


CHICAGO,  March  17— The  Central 
Automobile  Credit  Association  at  its 
meeting  here  listened  to  an  address  by 
Charles  W.  Folds  of  Hathaway,  Smith, 
Folds  &  Co. 

Folds  spoke  on  the  necessity  of  pre- 
senting to  the  bankers  a  more  convinc- 
ing argument  for  financing  automobile 
sales.  He  said  that  there  was  a  wide 
spread  conviction  on  the  part  of  the 
bankers  that  the  financing  of  automo- 
bile purchases  was  a  more  or  less 
hazardous  business  and  that  furthermore 
the  operation  of  the  financing  companies 
had  a  tendency  to  encourage  extrava- 
gance and  was  contrary  to  the  thrift 
ideas  which  the  bankers  were  so  anxious 
to  establish  in  the  minds  of  the  public. 
Cites  New  York  Banker 

The  speaker  said  that  he  recently 
addressed  the  Robert  Morris  Association 
at  Indianapolis,  and  one  of  the  speakers 
on  that  occasion  was  an  oflficial  of  the 
National  City  Bank  of  New  York.  This 
banker  was  asked  if  the  business  of 
financing  automobiles  was  a  good  busi- 
ness and  he  replied  that  the  financing  of 
trucks  might  be  considered  good  but  the 
financing  of  "pleasure"  cars  could  not 
be  considered  good  banking. 

This  remark  created  some  amusement 
on  the  part  of  the  diners,  but  a  guest,  a 
banker  of  Argo,  III.,  asked  permission  to 
be  heard  and  he  expressed  very  frankly 
the  opinion  of  the  New  York  banker.  He 
said  that  it  was  the  purpose  of  bankers 
to  inculcate  ideas  of  thrift  to  be  mani- 
fested in  savings  bank  deposits.  He 
asserted  that  the  financing  companies 
were  encouraging  extravagance  by 
financing  pui'chases  of  cars  for  men  who 
could  not  afford  either  to  buy  or  to  main- 
tain them  after  they  were  bought.  He 
admitted  the  validity  of  utility  sales  but 
said  exactly  the  same  thing  which  the 
speaker  referred  to  at  Indianapolis 
emphasized,  namely,  that  his  bank  would 
encourage  the  purchase  of  a  motor  truck 
or  a  tractor  while  at  the  same  time  de- 
precating the  purchase  of  an  automobile. 

Speaker  Not  Convinced 

Much  of  the  rest  of  the  meeting  was 
devoted  to  members  of  the  association 
trying  to  convince  this  banker  that  the 
purchase  of  an  automobile  was  really 
promoting  habits  of  thrift  on  the  part  of 
the  car  purchaser,  and  that  the  use  of 
the  automobile  for  recreation  and  busi- 
ness was  well  worth  the  money  that  was 
invested  in  it.  However,  they  made  very 
little  progress  and  those  present  re- 
garded Franklin's  opinion  as  indicative 
of  the  tendency  of  a  .srood  many  bankers. 

Folds  called  attention  to  the  fact  that 
because  of  an  arbitrary  ruling  at  Wash- 
ington the  paper  of  the  automobile 
financing  companies  is  not  regarded  as 
discountable    at   Federal   reserve  banks. 
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FINANCIAL  NOTES 


Eisemann  Magneto  Corp.  reports  net  sales 
for  the  year  ended  Dec.  31,  1921,  of  $646,775 
and  a  gross  manufacturing  profit  of  $84,758. 
The  total  income  was  $87,516,  the  net  loss 
$201,635  and  deficit  after  dividends  $175,380. 
Unfilled  orders  as  of  Jan.  1,  1922,  eliminatin,^ 
doubtful  accounts,  were  42,968  magnetos  for 
68  customers,  approximating  $1,500,000  in 
value.  A  new  line  of  production  is  in  process 
of  development.  The  comparative  balance 
sheet  shows  cash  on  hand  Dec.  31,  1921,  of 
$39,086,  as  against  $298,530  at  the  com- 
mencement of  operations  on  June  30,  1919; 
accounts  receivable,  $190,316,  compared  with 
$391,212  on  the  latter  date  and  inventory  of 
$1,879,698  Dec.  31,  1921,  contrasted  with 
$1,140,730  in  1919.  The  notes  payable  aggre- 
gated $300,000  at  the  conclusion  of  last  year's 
trading,  compared  with  nothing  on  the  1919 
date,  and  accounts  payable  in  1921  of  $65,960, 
as  against  $22,024  June  30,  1919. 

J.  I.  Case  Threshing  Machine  Co.  ended 
the  year  1921  in  a  strong  position  despite 
the  adversities  with  which  it  had  to  contend 
in  its  line  of  industry.  The  net  result  of 
operations  was  a  loss  of  $583,431  but  this  was 
due  in  large  part  to  an  inventory  adjustment 
which  caused  a  loss  of  $2,788,458.  The  com- 
pany had  a  comfortable  working  capital  at 
the  close  of  the  year  although  cash  on  hand 
had  shrunk  considerably.  Total  current 
assets  amounted  to  $21,411,013,  against  which 
stood  current  liabilities  of  $6,456,221,  leaving 
a  working  capital  of  $14,954,786.  Current 
assets  amounted  to  about  three  and  a  third 
times  current  liabilities.  The  total  surplus 
was  reduced  by  the  year's  loss  of  $583,431, 
$910,000  preferred  dividends  and  a  special 
contingent  reserve  of  $700,000.  leaving  as  of 
Dec.    31,    1921,    a   surplus   of  $1,622,491. 

Packard  Motor  Car  Co.  reports  that  there 
are  3844  holders  of  preferred  stock  of  the 
company  and  1698  holders  of  the  common 
stock.  The  outstanding  shares  of  preferred 
stock  total  147,818  and  those  of  common  stock 
1,888,314.  The  widening  of  distribution  of 
ownership  is  indicated  by  the  fact  that  nearly 
56  per  cent  of  the  preferred  stock  is  in  the 
hands  of  small  holders,  those  owning  less 
than  100  shares.  These  investors  number 
3658  or  about  95  per  cent  of  the  total  number 
of  preferred  stockholders.  Only  13  per  cent 
of  the  outstanding  shares  of  this  class  is  held 
by  owners,  or  more  than  1000  shares  each. 
The  highest  amount  in  the  hands  of  any  indi- 
vidual is  3215  shares,  or  about  2  per  cent. 
Out  of  the  1698  holders  of  common  stock 
1333,  or  about  78  per  cent,  own  less  than  ino 
shares  each. 

Chandler  Motor  Car  Co.  since  Jan.  1,  1922. 
paid  off  all  current  trade  obligations  as  of 
Dec.  31,  $420,000  dividends  payable  Jan.  1  and 
had  reduced  bank  loans  $500,000,  or  40  per 
cent.  Based  on  this,  57  per  cent  of  current 
liabilities  at  the  beginning  of  the  year  had 
been  met  in  the  last  two  and  one-half  months. 
January  and  February  shipments  are  re- 
ported to  be  1600  cars,  compared  with  692  in 
1921.  The  company  expects  to  approach  200O 
car  shipments  in  March  and  to  maintain  this 
rate  throughout  the  second  quarter. 

Martin -Parry  Corp.  reports  for  1921  net 
Income,  after  charges.  Inventory,  adjust- 
ments and  Federal  taxes,  of  $820,  against  n 
net  income  of  $311,345,  or  $3.11  a  share  earned 
on  the  100.000  shares  of  its  no  par  capital 
stock  in  1920.  After  payment  of  dividend.'^ 
there  was  a  deficit  of  $200,820  against  a 
surplus  of  $111,354  in  1920.  The  company'? 
cash,  according  to  the  balance  sheet,  wa.'s 
$98,732.  in  contrast  to  $98,422  in  1920,  and  its 
accounts  receivable  were  $174,454,  against 
$133,509,    while    the    notes    receivable    were 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

$48,455  in  contrast  to  $38,992.  Accounts  pay- 
able increased  from  $74,962  tc  $114,099.  The 
company  borrowed  $150,000  on  notes. 

Wright  Aeronautical  Corp.  for  the  year 
ended  Dec.  31,  1921,  reports  net  income,  after 
charges  and  Federal  taxes,  of  $597,555, 
equivalent  to  $2.66  a  share  earned  on  the 
224,390  shares  ot  no  par  value  common  stock. 
This  compares  with  net  profits  of  $411,349, 
or  $1.83  a  share,  in  the  previous  year.  The 
net  sales  in  1921  were  $2,426,187  compared 
with  $1,486,124  in  1920.  The  operating  in- 
come was  $458,488  in  the  year  fir.st  mentioned 
and  $140,116  in  the  last  named  year.  The 
surplus  at  the  close  of  the  year's  business  in 
1921  was  $485,360  against  $411,349  in  1920. 

Carlisle  Tire  Corp.  announces  that  it  is 
offering  $200,000  in  notes  exclusively  to  stock- 
holders. They  are  payable  one  year  from 
April  1  next  with  8  per  cent  interest,  payable 
semi-annually.  The  proceeds  of  the  notes 
will  be  devoted  to  increased  operations  and 
material  investments.  The  company  con- 
tends that  it  is  the  part  of  wisdom  to  buy 
materials  at  this  time,  when  the  market 
prices  are  low. 

General  Motors  Corp.  directors  will  meet 
next  week  to  tai\e  action  on  dividends.  Pay- 
ments will  be  ordered  on  the  preferred  and 
debenture  stock,  but  the  common  will  again 
be  passed. 


March  23,  1922 


Lansing  Plant  Surveyed 

for  "Star"  Possibilities 

DETROIT,  March  22— Complete  de- 
tails of  the  equipment  at  the  Durant 
Lansing  plant  have  been  forwarded  to 
Durant  engineers  in  New  York  by  Car- 
roll Downs,  vice-president  of  the  Durant 
Michigan  Co.,  with  a  view  to  ascertaining 
the  possibilities  of  the  plant  for  the 
manufacture  of  the  new  Star  car  in  large 
quantities. 

According  to  statements  accredited  to 
DoviTis  in  Lansing,  the  plant  probably  will 
supply  the  territory  between  the  Alle- 
ghanies  and  the  Rockies  with  the  Star 
and  will  get  into  limited  production  by 
June  1.  By  the  end  of  the  year  it  is 
expected  to  reach  a  200  a  day  schedule. 

Downs  was  in  Lansing  accompanied  by 
Edward  Ver  Linden,  general  manager  of 
the  plant,  and  M.  B.  Leahy,  general  sales 
manager  for  the  Durant  organization. 

Contracts  for  the  supply  of  units  for 
the  new  car  are  practically  signed,  ac- 
cording to  one  of  the  leading  unit  mak- 
ers, and  will  be  official  within  a  short 
time.  Preparations  for  the  manufacture 
of  the  parts  are  in  most  cases  complete, 
and  as  soon  as  the  Durant  factories  are 
ready  to  receive  them,  deliveries  will  be- 
.^■in. 

Dealers  from  All  Sections 
Wish  to  Handle  New  "Star" 

NEW  YORK,  March  22— Several  hun- 
dred applications  from  dealers  in  every 
section  of  the  country  to  handle  the  new 
Star  car  have  been  received  at  the  head- 
quarters here  of  Durant  Motors,  Inc. 

Detailed  plans  for  the  distribution  of 
the  Star  have  not  been  worked  out,  how- 
ever, and  no  appointments  will  be  made 
until  that  has  been  done.  While  no  an- 
nouncement has  been  made,  it  is  under- 
stood that  some  new  sales  plan  is  likely 
to  be  adopted  for  the  sale  of  the  car 
which  is  designed  to  compete  with  Ford. 


BANK  CREDITS 

Written  exclusively  for  AUTOIHOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Call  loan  rates  displayed  an  easier 
tendency  last  week  and  quotations  ranged 
Irom  '6  per  cent  to  4  per  cent  as  com- 
pared with  ^Yz  per  cent  to  5  per  cent  in 
the  previous  week.  This  is  the  lowest 
range  since  early  in  January,  and  it  is 
doubtless  due,  in  the  main,  to  the  accu- 
mulation of  funds  resulting  from  com- 
parative inactivity  in  several  lines  of 
business. 

Fixed  date  funds  also  showed  signs  of 
ease  and  toward  the  last  of  the  week  60 
and  90  day  maturities  were  quoted  at 
AV2  per  cent,  and  four,  five  and  six 
months'  loans  at  4^/^  per  cent  to  4%  per 
cent-  as  compared  with  a  previous  range 
of  4%  per  cent  to  5  pe--  cent  for  all  ma- 
turities. The  prime  con  mercial  paper 
rate  remained  unchanged  at  4%  per  cent. 
The  Federal  Reserve  statement  as  of 
March  15,  1922,  showed  an  increase  of 
$10,149,000  in  gold  reserves  and  $7,437,- 
000  in  total  reserves.  Total  bills  on  hand 
declined  $5S',931,000,  while  total  earning 
assets  increased  $100,595,000.  Total  de- 
posits increased  $133,408,000,  while  Fed- 
eral Reserve  notes  in  circulation  showed 
a  decline  of  $8,841,000.  The  Federal  Re- 
serve ratio  declined  from  77.8  per  cent  to 
75.6  per  cent. 

The  statement  of  the  New  York  insti- 
tution showed  the  following  decreases: 
$35,027,000  in  total  reserves;  $9,884,000 
in  total  bills  on  hand;  $100,753,000  in 
total  earning  assets.  Deposits,  on  the 
other  hand,  increased  $74,019,000,  while 
Federal  Reserve  notes  in  circulation  de- 
clined $1,779,000.  The  ratio  of  total  re- 
serves to  deposit  and  Federal  Reserve 
note  liabilities  combined  decreased  from 
84.9  per  cent  to  78  per  cent. 

Last  week  the  Federal  Reserve  Bank 
of  Atlanta  reduced  its  discount  rate  on 
all  classes  of  paper  from  5  per  cent  to 
AV2  per  cent. 

The  Bureau  of  Labor  Statistics  index 
number  for  February  showed  a  gain  of 
more  than  2  per  cent  in  wholesale  com- 
modity prices,  as  compared  with  a  reces- 
sion of  7/10  of  1  per  cent  for  January. 
The  February  gain  marks  the  sharpest 
advance  for  any  month  since  last  August. 
The  general  price  level  now  stands  51 
per  cent  above  the  1913  average,  although 
it  is  44.5  per  cent  below  the  peak  reached 
in  the  spring  of  1920. 

The  Treasury  Department's  recent 
offering  of  $250,000,000  1-year  4^4  per 
cent  Certificates  of  Indebtedness  dated 
March  15  was  heavily  oversubscribed. 


G.  M.  DEALERS  ORGANIZE 

DETROIT,  March  17— The  General 
Motors  Dealers  Association  has  been 
formed  in  Milwaukee  by  dealers  han- 
dling lines  produced  by  General  Motors 
units  as  a  means  of  furthering  their 
mutual  interests  and  the  interests  of  the 
corporation.  The  plan  has  met  with  the 
approval  of  company  executives,  and  sim- 
ilar organizations  in  other  cities  are  ex- 
pected to  follow  the  Milwaukee  initiative. 


March  23,  1922 


INDUSTRIAL  NOTES 


Air  Reduction  Co.  has  purchased  all  assets, 
including  patents  and  trade  marks,  of  Davis- 
Bournonvillo  Co.,  pioneer  manufacturer  of 
all  lines  of  oxy-acetylene  apparatus.  The 
manufacturing  and  sales  organizations  of  the 
latter  company  will  be  amalgamated  with 
those  of  the  Air  Reduction  Sales  Co.,  which 
is  the  operating  company  for  the  Air  Reduc- 
tion Co.  This  will  further  enlarge  the  com- 
pany's extensive  business  in  oxygen,  acety- 
lene, carbide  and  all  products  used  in  the 
oxy-acetylene  industry.  The  purchase  was 
accomplished  without  public  financing  or 
bank  loans. 

General  Spark  Plug  Co.,  St.  Louis,  has  been 
incorporated  for  $120,000,  fully  paid  up,  and 
expects  to  be  in  production  in  thirty  days. 
T.  W.  Meloan  is  president  of  the  company, 
B.  C.  Howard  vice-president,  W.  H.  Grant 
secretary  and  treasurer.  These  officers  com- 
pose the  directorate,  together  with  E.  J. 
Newton  of  Cleveland  and  Wells  S.  Murphy 
of  Kendallville,  Ind.  J.  M.  McKernan  is  pro- 
duction manager. 

Martin-Parry  Corp.  has  completed  negotia- 
tions for  a  five-year  contract  with  the  Ed- 
ward Hine  Lumber  Co.  of  Chicago  for  lum- 
ber for  Martin-Parry  bodies.  The  contract 
also  calls  for  the  erection  of  two  plants  at 
?  Lumbcrton,  Miss.,  one  to  be  used  as  a  special 

ciitting-up  plant  of  the  lumber  company  and 
the  other  to  be  built  by  Martin-Parry  for  the 
finishing  and  assembling  of  its  base  and  top 
units. 

Alemite  Lubricator  Co.  of  Syracuse  has 
been  purchased  by  W.  H.  Smith  of  that  city, 
who  will  operate  the  business  on  a  larger 
scale  than  heretofore.  The  company  plans 
the  erection  of  a  large  installation  rack  and 
will  provide  fifteen  minutes'  service.  Smith 
has  been    connected   with   the   Alemite   com- 

tpany  in  Colorado,  New  Mexico  and  Wyoming. 
Atlas  Asbestos  Co.,  Norristown,  Pa.,  has 
been  organized  with  J.  Carroll.  Johnston  as 
president  to  specialize  in  brake  lining  and 
other  asbestos  textiles  and  packings.  John- 
ston was  associated  for  many  years  with  the 
American  Asbestos  Co. 

Braender  Rubber  &  Tire  Co.  has  elected 
the  following  directors:  J.  K.  Watson,  R. 
Trimble,  C.  A.  Horton,  C.  A.  ShrefHer,  H. 
Cross,  R.  P.  Boyd.  T.  Gardner,  J.  T.  Johnson. 
M.  Damman,  W.  P.  Braender  and  P.  L. 
Braender. 

Black  &  Decker  Manufacturing  Co.  has 
moved  its  Cleveland  office  to  2030  East 
Twenty-second  Street.  Dan  Paul,  formerly 
manager  of  the  Pitt.sbursh  office,  is  in 
charge. 

New  Jersey  Die  Casting  Co.  has  been 
formed  at  Irvington,  N.  J.,  with  E.  H.  Kel- 
ley  president,  and  has  acquired  th.e  entire 
a.ssets  of  the  Die  Ca.-^ling  Co.  of  New  Jersey. 
Taft-Peirce  Manufacturing  Co.  annonnres 
the  removal  of  its  Detroit  office  to  2230  First 
National  Bank  Building.  William  Fairhnrst 
^       is  manager  of  the  office. 

^  Automobile    Body    Builders    Association    is 

now   located    in    the    Gotham    National    Bank 
Building,    New    York. 


BEARING  BUSINESS  IMPROVED 

PHILADELPHIA,  March  21— Roller 
bearing  manufacturers  state  that  for  the 
first  time  in  a  year  and  a  half  orders 
are  being  placed  for  future  delivery. 
Equipment  is  being-  improved  and  new 
machinery  ordered.  Business  in  some 
cases  has  almost  doubled  in  the  last  few 
months  and  covers  a  wide  range  of  prod- 
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ucts.  Sales  indicate  that  factories  are 
preparing  for  increased  production  in  the 
immediate  future,  and  the  present  points 
to  a  good  year  in  this  district. 


695 


Reserve  of  Gasoline 

Near  May,  1921,  Mark 

WASHINGTON,  March  20— Stocks  of 
gasoline  jumped  119,000,000  gallons  dur- 
ing January,  giving  a  reserve  of  705,- 
700,000  gallons,  according  to  statistics 
compiled  by  the  Bureau  of  Mines.  This 
reserve  is  130,000,000  gallons  more  than 
for  the  corresponding  date  in  1921,  and 
is  rapidly  approaching  the  800,000,000 
gallon  peak  set  in  May  of  that  year. 
Present  stocks  are  equivalent  to  a  50-day 
supply,  based  on  the  total  daily  average 
consumption  for  1921. 

The  daily  average  production  in  Janu- 
ary increased  by  371,195  gallons  over 
production  for  the  preceding  month. 
This,  however,  was  about  240,000  gal- 
lons under  the  daily  average  pi'oduction 
in  January,  1921.  The  daily  average 
consumption  fell  off  in  December  by 
about  1,000,000  gallons. 

Lubricating  oil  shows  a  daily  average 
production  of  2,397,000  gallons  during 
January,  this  being  266,000  gallons  less 
than  the  daily  average  for  December, 
1921.  -Stocks  on  hand  were  245,000,000 
gallons,  an  increase  of  28,465,000  gallons 
over  the  month  previous. 


Advice  Given  Tractor 

Makers  on  African  Trade 

WASHINGTON,  March  22— American 
tractor  exporters  are  advised  to  obtain 
co-operation  of  merchants  as  a  prelimi- 
nary to  developing  interest  among  farm- 
ers when  seeking  a  market  in  Africa. 
The  Department  of  Commerce  has  re- 
ceived communications  from  agents  in 
South  Africa,  stating  that  the  tractor 
market  is  largely  in  the  hands  of  Ameri- 
can exporters,  and  this  is  due  principally 
to  American  enterprise  and  sales  meth- 
ods. 

According  to  British  competitors,  suc- 
cessful development  of  these  markets  de- 
pends upon  the  tractor  deals. 


Machine  Tool  Makers 

Join  in  Big  Merger 

PHILADELPHIA,  March  23— Officers 
of  the  Hilles  &  Jones  Co.  of  Wilmington, 
Del.,  mantifacturer  of  machine  tools,  an- 
nounced to-day  that  the  leading  machine 
tool  manufacturing  plants  of  the  country 
had  been  merged  under  the  name  of  the 
American  Machine  Tool  Corp.  The  cap- 
ital is  to  be  predicated  upon  the  size  and 
holdings  of  the  plants  to  be  merged,  and 
will  run  into  hundreds  of  millions  of  dol- 
lars. 

The  companies  going  into  the  consoli- 
dation are  Hilles  &  Jones,  Betts  Machine 
Co..  Rochester,  N.  Y.;  Colburn  Machine 
Tool  Co.,  Cleveland;  Newton  Machine 
Tool  Works,  Philadelphia;  Modem  Tool 
Co.,  Erie,  Pa. ;  Carlton  Machine  Tool  Co., 
Cincinnati;  Lodge  &  Shipley  Machine 
Tool  Co.,  Cincinnati,  and  Dale  Machinery 
Co.,  New  York  City. 


METAL   MARKETS 


AS  a  means  of  quickening  orders  and  speci- 
'^  ficatlons  at  the  old  prices,  the  recent 
advance  in  steel  bar  quotations  by  certain 
of  the  independent  interests  may  be  said  to 
have  been  fairly  successful.  Quite  a  few 
consumers  enjoyed  protection  on  the  1.35(g 
1.40c.  quotation,  Pittsburgh  base,  and  when 
the  1.50c.  price  was  announced  by  one  of  the 
independents  (several  others  later  following 
the  former's  example),  these  consumers  made 
haste  to  safeguard  themselves.  In  some  in- 
stances contracts  covering  requirements  until 
June  30  were  dosed  at  1.40c.  The  market, 
however,  is  no  more  1.50c.  today  than  it  was 
when  Jones  &  Laughlin  Steel  Co.  announced 
its  unwillingness  to  book  further  steel  bar 
orders  at  below  that  level. 

Some  mills  are  asking  1.50c.,  but  there  Is 
no  limit  to  the  tonnages  that  can  be  placed 
at  1.40c.  and,  while  there  is  no  question  that 
quotations  of  1.25c.  and  1.30c.,  which  were 
freely  heard  a  month  ago,  have  disappeared, 
there  is  considerable  blank  space  left  In  the 
order  books  of  some  of  the  rolling  mills,  and 
they  are  more  than  eager  to  build  up  a  com- 
fortable backlog.  So  far  there  has  been  no 
advance  in  cold-finished  steel  bars  as  the  re- 
sult of  hot-rolled  prices.  Where  tonnages  are 
involved  makers  of  cold-finished  bars  appear 
to  be  glad  to  name  1.80c. 

There  are  sufficient  orders  in  the  market  to 
support  prevailing  prices  for  most  steel  prod- 
ucts. The  demand,  however,  is  not  sufficient 
to  warrant  any  advance  in  prices.  The  best 
that  producers  can  and  do  hope  for  is  a 
steady  market,  not  a  rising  one.  In  the  sheet 
market  fairly  active  demand  for  ordinary 
sheets  continues,  but  there  has  been  a  de- 
cided easing  off  in  fresh  inquiries  for  full- 
finished  automobile  sheets.  Competition  has 
turned  even  keener  than  in  the  past,  and 
there  have  been  rumors  of  Isolated  instances 
of  sharp  cutting   of  prices  on  black  sheets. 

Steel. — Automotive  consumers  are  consist- 
ent buyers  of  both  cold-  and  hot-rolled  strip 
steel,  orders  of  500  tons  being  more  plentiful 
than  in  a  long-  time.  As  a  result,  the  rate  of 
operations  of  strip  steel  mills  is  constantly 
improving.  The  market  for  hot-rolled  ranges 
from  1.80c.,  Pittsburgh,  upward,  while  cold- 
rolled  is  quoted  at  3.50c.  The  sheet  bar  mar- 
ket is  more  active  and  the  general  quotation 
is  $1'9,  Pittsburgh  or  Youngstown.  Bolt  and 
nut  interests  report  good  demand  from  the 
automotive  industries,  with  much  shading  of 
prices  in  evidence. 

Aluminum. — Publication  a  few  days  age  of 
a  report  that  the  Committee  of  "U'ay.<;  and 
>reans  was  ready  to  report  the  revised  tariflf 
bill  in  the  near  future  has  caused  holders  of 
aluminum  to  be  more  reserved.  While  op- 
posed to  any  inert?  se  in  the  duty  on  alumi 
num.  importers  and  dealers  in  foreign  alumi- 
num naturally  will  want  to  conserve  their 
stocks  if  there  is  a  possibility  of  a  tariflf  pro- 
viding much  higher  duties  being  rushed 
through  Congress,  a  cor.Mngency  which  at 
least  must  be  reckoned  with.  The  market  is 
steady. 

Pig  Iron. — Automotive  foundries  continue 
to  buy  conservatively,  tonnages  Involved 
ranging  from  50  to  500  tons.  Blast  furnaces 
still  complain  that  market  levels  are  below 
cost  of  production,  hut  the  probabilities  are 
that  early  readjustment  of  freight  rates  on 
ore  and  of  the  price  of  that  raw  material 
itself  will  permit  of  a  considerable  savin?  in 
production  costs. 

Copper. — Some  of  the  producers  who  have 
resumed  operations  are  already  hack  on  a  ^<^ 
per  cent  of  normal  basis.  Automotive  de- 
mand for  copper  and  brass  products  Is  on  the 
increase. 
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March  23,  192M 


Aprtt    3-IS — X«w    Tork.    Second 
AjmnsI    Eliectric    Atitem»- 

Mitt     Show,      SbuWTQQflK     «f 


May  1-IS  —  TfcB  Hisue.      Auto- 
mobBa    Sbow.     3lL30     Air- 
and      Mocorboats. 
S&ui    1S5.     Tte 


Hi?  9r-a — Sekev«aJas«ac.    Auto- 


1a 


■-3. 


ri- 

•Tl- 


■  ;a- 


AatmmBiyHa'     Stow     under 


iTay. 


aow.    Hotel 


HoCor 


luly     1-34^ — LuadBK     fOtrtnpiaV 
Airtraft 


Sept.      laes  —  Bio     ^     Janeiro. 

.     Aa- 

Automoftffista  Bra- 


Auto - 


Sept.  rSrV^ 


Septeai6«? — B  aeaos  Aires, 
Argenttna,  Animal  Ex  - 
ftibttion.      Soci«Hlad      K".-'",r 


Oct.     i:  "don     (Olympi*). 

Ir  :-.aI      Commercial 

V,;.-.-:.^    Hxhibttion. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.       10- Dec.        19  —  Brussels. 

Automobila    Show,    Palais 

de  la  CtMpmntenaire. 

Xov.   39 -Dec.  4 — London    (Olym- 

r?>--i'»         Cycle    and    Motor- 

^   Show.     British  Cycle 

-5.   The  Tower.  War- 

w.cs    Road.   Coventiy. 

November — B  uenos  Aires. 
AJS«ntiBtt,.  Annual  £Ix  - 
hibitiM»  Automovil  Club 
ArsentiBo. 

CONVENTIONS 

Apra  20-2:2— Buffalo.  N.  Y.. 
Sixth  Annual  Convention 
of  the  American  Gear 
ICaBOfacturers        Assoc  ia  - 

May  8-10 — New  York.  National 
Association  of  Manufac- 
turers. 

May  to- 12— Philadelphia.  Ninth 
National  Foreign  Trade 
Convention  of  the  National 

T^i^rei^rn  Trade  CoutimI 


May  16-18— Washington,  D.  C. 
-\nnuai  Meecmg  of  the 
Chamber  of  Commerce  of 
the  United   States. 

June  11-15 — .viilwauJLe«.  .Annual 
International  Couventlon 
of  the  Associated  Adver- 
tistoc  Clubfl  of  the  World 

rune      19-2-1 — C  -         cs. 

Sum  mer  >  - 

motive     iUi'iiprnenL      .vss^o- 
ciatiou. 

June  36-July  1— Atlantic  City. 
Twenty-flfth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials.  Chalftmte-Had- 
don  Hall  Hotel. 

August     38  -  Sept.      2  —  Detroit. 

National  Safety  Congress. 
Sept.    lS-33.    1922— Rome.    Italy. 

Second  Annual  Meeting  of 

the  International  Chamber 

of  Commerce. 

&  A.   E.   MEETINGS 
Detroit,   Mar.    24,   April  28.    May 
26. 

June  20-24  —  White  Suplur 
Springs.  W.  Va..  1923  Sum- 
mer meeting  of   Society  of 

.\'a'om'_nive    E^gin-'ers. 


Good  Orijiiuizatioii* 
Behind  Be>t  Seller>i 


Intex^ 


u  ^    ^, 


■     :  ^   Is  Centering 
^^-h  Dozen 
Lines 


bile  basiness  in  Texas  for  the  first  twenty 
Jays  of  March..  Dallas  dealers  declare 
the  basiness  held  its  own.  and  the  good 
sales  conditions  brought  about  by  the 
annual  spring  show  are  still  being  felt. 
They  say  the  actual  sales  thus  far  this 
month  are  about  as  large  as  those  for 
similar  periods  of  -January  and  February. 


Eiuplovmeut  Exceeds 
Mark  Set  in  December 


February  Shows  89,647  on    Pay- 
roll in  49  Plants  Against 
85,524  in  January 


CHICAGO^  Mazvk  21— The  de.^dr-i 
l(Mr  cazs  m  C&kago  kas  eestered  jpor. 
Sess  tikan  a  <fe&es  Sebbk.  Ibose  favureii 
ae&Bit  aE  cEasses  af  cars  and  for 
iwgiBBB?  £5  gaaJL  Sales  are  far  in 
«ff  Jitnna  af  a  aaaadtk  a^>  and  in- 
£ve  fruspM/ts  aE«  m,  saeh 
_  e  tihalt  t&e  jawiiir  af  saifeis- 

ftdtacT-  safes  £s  Boeli  oat  aadefiBiti^. 

£x  Iftcse  Sacs  tikat  a^^  pi^niiar'  vxtdi 
t&e  pnftfie,  £avQr  aeeos  1»  kara  Iwcxl 
esfiilffrWi  at  Ite  C&aeas*  skw.  It  is 
'•  taat  caBMsdJBHk  wnUil&ia  test 


FL-VT  R-VTE  FOR  CHEVROLET 

DETROIT.    ^'  -2— The    Chevrolet 

Motor   Co.    is  ,■    out.   through   its 

Detroit  retail  branch,  a  fiat  rate  system 
of  service  which  is  expected  to  be  ready 
for  general  adoption  by  all  Chevrolet 
dealers  by  early  summer.  Chevrolet 
branches  are  now  in-  '''  r  the  latest 
features   of  the   new  'et   models, 

such  as  the  hand  emergency  brake  lever. 
for  O'wners  of  former  models,  at  a  fixed 
low  cost. 


I     r 


lizs  Tifnrtatiiiim  a)Bd 

bgr  fnce  tikat  seem  exactly 
futures  IJLat  are  TfcglfifHy 
caxs  Itere. 

ta  be  a  stir  in  the  truck 
fec-^-r  ■-    —       -^ 

=  :  m 


given  ror  acnvity 
Gaa  B  Iftaift  Ute  orr- -•-;--  •-  — ■  = 
i^n^fkesr  wtA  al'wa3rs  ' 
cBfa     csHpany     was 
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C.    L-  THURSTON    DIES 

XEW  YOEIK.  March  22— Clarence 
Lather  Thurston,  for  six  years  export 
manager  of  the  Earl  Motor  Car  Co..  is 
deaa  at  his  home  on  Riverside  Drive.  He 
was  bom  in  Omaha,  in  ISSO  and  was  a 
son  of  the  late  Senator  John  M.  Thurs- 
ton. He  was  graduated  from  Harvard 
in  1900.  He  was  secretary  of  the  Ameri- 
can Legation  in  Buenos  .A-ires  for  a  year. 
Thurston  was  taken  ill  severa'^  months 
ago  while  travelin;?  in  Spain  in  the  ia- 
terests  of  his  company.  He  returned  to 
the  United   States   in   Februarv. 


■a  safes. 

pxuft'Pec:.'~ 
BButtter 
year  as^    Tkat  M 
a&esd  of  Friarniary  :.  t 
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TORBENSEN   PARTS   STATIONS 

CLE'V'ELAND.  March  23— Announce- 
men:;  is  made  by  the  Torb«isen  Axle  Co. 
that  it  is  fwtaWiifhmg  a  ckiain  of  parts 
service  statwas  ftarwighocrt  the  country 
to  assure  users  of  its  axles  of  national 
-  of  service  parts.  "BmA  waaxi 
-  .*.  .  .   'ar^'^  a  complete  fine  of  airie 

parts  for  a^  ~-  -i^jls.  so  l^t  parts  can 
be  sent  tc  any  point  in  its  territory  with- 
■1    I -I  hours. 


WASHINGTON,  March  20— Compari- 
son of  employment  in  49  identical  estab- 
lishments in  the  automobile  industry  for 
January  and  February,  according  to  the 
Bureau  of  Labor  Statistics,  shows  that 
the  number  on  the  payroll  in  February 
increased  4.8  per  cent  over  the  preceding 
•'  that  the  perc-     '  of  wages 

'8  per  cent.    St.  -  for  Feb- 

ruary showed  that  in  the  49  reporting 
estaWiskaaflfits  89.647  were  on  the  pay- 
roll in  Feferoary.  as  compared  with  85,- 
524  in  January:  The  amount  of  the  pay- 
roll in  F  '  -  was  $2,431,860.  a^ 
against  Si  -in  January. 

Ehstinct  Gain  This  Year 

Comparing  February  1921  and  Febru- 
ary 1922  a  distinct  gain  is  shown  this 
year.  The  numiber  on  the  payroll  in 
February  1920  increased  58.4  per  cent 
and  the  amount  of  the  payroll  in  48  iden- 
tical establishments  increased  82.5  per 
cent.  In  February  1921,  48  establish- 
ments reported  55  536  employees  and 
last  month  these  same  firms  reported 
92.746  on  their  pajrrolls.  The  payroll 
for  February  1922  a-  d  to  $2,528.- 

514.  as  against  $1.3>  :  ^r  the  same 

period  last  year. 

Statistics  on  chants  in  wag«  rates 
and  per  capita  earnings,  compiled  by 
the  I>epartm«nt  of  Labor  for  the  auto- 
mobile iafhcsfcry  are  reported  as  follows: 

A  wage  rste  decrease  of  5  per  cent  was 
reported  fey  one  establishment,  iftectirt?  12 
per  cent  of  the  force.  More  time  was  worked 
and  the  per  capita  earnings  showed  an  te- 
orease  ot  30. T  per  cent  wten  JaaoHCT  and 
February  Synres  were  c«aapar«A  tctacbis  the 
indnstrr  back  to  a  little  abov*  Oft  Iwal  of 
Deconber  after  th<>  slack  wvrlc  of 
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More  Definite  Planning  Needed 

In  Market  Study 

Passenger  car  manufacturers  are  interested  in  mar- 
ket analysis,  but  plans  frequently  lack  definite  ob- 
jective. Recent  survey  shows  what  is  being  done, 
and  gives  basis  for  evaluation  of  methods.  Maxi- 
mum use  not  obtained  from  much  of  data  collected. 


By  Norman  G.   Shidle 


h 


AUTOMOBILE  manufacturers  are  thoroughly 
awake  to  the  necessity  for  market  analysis.  A 
study  of  sales  possibilities  is  being  carried  on 
by  manufacturers  of  cars  in  every  price  class.  The 
work  has  been  going  on  for  so  short  a  time,  however, 
in  a  majority  of  cases  that  methods  of  procedure  are 
in  a  primary  state.  Speaking  generally,  such  work 
was  not  undertaken  until  an  absolute  necessity  arose 
for  it. 

While  there  are  varying  opinions  as  regards  the 
usefulness  of  certain  types  of  market  analysis  data, 
verj'  great  interest  in  the  general  problem  is  being 
evinced  in  ever>^  plant.  High  executives  are  looking 
for  data  of  any  kind  that  bears  upon  the  subject,  and 
are  scanning  carefully  whatever  material  they  can 
obtain. 

In  a  few  cases  a  study  of  marketing  problems  was 
begun  a  little  before  such  study  became  absolutely 
necessary.  Some  companies  began  it,  as  soon  as  the 
necessity  first  began  to  appear  in  concrete  form  a  year 
and  a  half  or  two  years  ago.  In  most  cases,  however, 
serious  work  has  been  going  on  for  only  a  few  months, 
while  in  the  case  of  one  company  it  is  just  starting 
at  the  present  time.  These  are  the  outstanding  fea- 
tures of  a  personal  survey  just  completed  among  rep- 
resentative passenger  car  companies. 

There  is  no  better  time  than  the  present  at  which 


to  take  stock  of  methods  and  purposes ;  to  evaluate  the 
tendencies  in  the  work  which  has  been  done  and  to 
determine  the  proper  bases  for  such  work,  together 
with  the  best  methods  of  procedure  viewed  from  a 
practical  standpoint. 

It  is  unnecessaiT  to  point  out  the  need  for  a  study 
of  markets  and  marketing  costs.  The  necessities  along 
this  line  have  been  emphasized  frequently.  Under 
present  conditions  the  automobile  business  cannot 
hope  to  go  forward  successfully  without  a  more  ac- 
curate knowledge  of  individual  market  possibilities, 
a  more  accurate  basis  for  the  adjustment  of  quotas,  a 
better  possibility^  of  predetermining  the  number  of 
sales  which  may  reasonably  be  expected  and  balancing 
more  closely  sales  and  production  plans. 

These  facts  are  pretty  well  recognized  by  executives 
throughout  the  industry. 

There  is  a  strong  indication,  however,  that  much  ot 
the  market  analysis  work  in  progress  is  being  conduct- 
ed without  a  sufficiently  definite  purpose.  There  has 
not  been  enough  planning  before  the  collection  of  data 
w^as  begun.  Frequently,  the  appearance  of  some  data 
bearing  upon  marketing  problems  has  aroused  in- 
terest and  led  to  the  collection  of  more  data  along  the 
same  lines.  A  company  has  sometimes  been  sold  a 
subscription  to  a  statistical  service  without  knowing 
beforehand  just  what  use  is  going  to  be  made  of  it. 
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The  offering  of  the  service  suggests  possible  sales  plans, 
rather  than  sales  plans  demanding  the  service. 

Then,  having  subscribed  to  the  service,  an  attempt  has 
been  made  to  find  out  just  how  it  might  be  used  to  the 
best  advantage.  This  seems  to  have  occurred  in  a  number 
of  cases,  the  statistical  service  being  of  considerable  value 
per  se,  but  not  being  utilized  to  the  fullest  extent  in  corre- 
lation with  other  data  bearing  on  the  same  problem.  This 
is  the  natural  result  of  a  failure  to  lay  out  a  broad  and 
definite  objective  in  the  beginning.  It  amounts  to  trying 
to  build  the  superstructure  of  a  building  before  the 
foundation  has  been  laid. 

Sometimes  this  difficulty  has  even  gone  so  far  as  the 
establishment  of  elaborate  research  and  statistical  depart- 
ments, authorized  to  collect  data  of  various  kinds.  In 
one  instance  such  a  department  was  operated  for  over  a 
year  and  collected  a  vast  amount  of  statistical  data.  Then 
the  department  was  discontinued  because  none  of  the 
executives  found  practical  use  for  most  of  the  data  gath- 
ered. A  somewhat  similar  experience  has  occurred  in  one 
or  two  other  instances.  In  each  case  the  fault  was  not 
with  the  type  of  data  gathered, 

but  with  the  failure  to  deter-      is 

mine  beforehand  what  the  f unc- 


DEFINITE  marketing  plan  should  de- 
termine what  data  are  to  be  collected 
and  what  use  is  to  be  made  of  that  data.  In 
certain  instances  the  practice  has  been  just 
the  reverse.  The  result  is  considerable 
waste  eflFort. 

The  chief  necessity  in  most  companies  is 
for  a  more  definite  fundamental  plan,  a  more 
comprehensive  correlation  of  data,  and^  a 
more  detailed  analysis  of  the  factors  in- 
volved in  marketing  studies. 

This  article  is  the  result  of  a  personal  sur- 
vey of  representative  passenger  car  plants. 
Following  articles  will  discuss  current  prac- 
tice in  detail. 


tion  of  the  data  was  to  be. 

To  solve  the  practical  prob- 
lems of  the  individual  company, 
market  study  must  be  ap- 
proached from  two  viewpoints : 

1.  A  fundamental  plan,  including: 

A.  The  definite  purpose  of  the 

analysis. 

a.  A  determination  of  the 
market  for  the  given  car 
which  may  reajSonably  be 
expected  by  territories 
for  the  next  few  years. 

b.  A  correlation  of  these  re- 
sults with  production, 
financing  and  adminis- 
trative planning. 

B.  A    list   of   all    the   factors 

bearing  on   this  market. 

C.  The  relative  importance  or    ;7;;::::;;;::7;7;;::n7;:n:nnn:::::nnn:;;n;;:nnnn^  the 

relation  between  these 
factors  as  regards  the 
market  of  reasonable  expectancy  for  the  given  car. 

D.  A  survey  of  sources  of  accurate  and  comprehensive  data 

concerning  each  of  the  factors  listed. 
2.  The  immediate  plan: 

A.  The   practical   problems   that   demand   immediate    solu- 

tion; quotas  of  some  kind  must  be  set  at  once  on 
some  basis,  etc, 

B.  Take  immediate  action  on  the  basis  of  whatever  data  are 

already  available,  basing  judgment  as  to  the  best 
present  action,  however,  on  the  ultimate  necessities  of 
the  fundamental  plan. 

Immediate  action  of  some  k'ud  is  necessary  in  most 
cases.  The  laying  out  of  the  basis  of  the  fundamental 
plan,  however,  need  consume  only  a  few  days  of  concen- 
trated thinking  on  the  part  of  a  capable  executive.  This 
having  been  done,  whatever  immediate  action  is  taken  can 
be  so  built  up  that  it  will  ultimately  fit  into  the  more 
comprehensive  plan. 

Having  laid  down  the  outlines  of  the  broad  plan,  the 
sales  executive  can  probably  turn  over  to  his  research  or 
statistical  man  the  task  of  seeking  out  the  available 
sources  of  information  and  of  procuring  the  data  neces- 
sary to  fill  in  with  concrete  figures  and  facts  the  funda- 
mental picture  already  drawn.  If  this  is  done,  there  is 
no  waste  effort.  Data  are  sought  for  and  collected  with 
a  definite  aim  in  view.  When  it  has  been  gathered,  its 
function  has  been  predetermined  and  it  is  automatically 
put  to  the  use  for  which  it  was  collected. 

The  answer  to  the  problem  under  discussion  will  never 
be  reduced  to  a  mathematical  exactness.     That  is  obvious. 


Data  concerning  certain  economic  and  psychological  fac- 
tors affecting  the  problem  can  never  be  said  to  be  mathe- 
matically exact.  It  is  possible,  however,  by  analyzing 
statistically  the  sources  and  information  available  to  come 
much  closer  to  accuracy  than  has  been  done  in  the  past. 
Moreover,  the  picture  under  discussion  is  a  constantly 
changing  one.  Whatever  formulae  are  developed,  whatever 
methods  of  procedure  are  determined  upon  must  take  into 
account  the  fact  that  the  data  to  be  used  will  be  in  a 
constant  state  of  flux.  It  is  not  enough  to  get  a  picture 
of  the  situation  at  any  given  moment.  The  development 
of  the  automotive  industry  is  a  dynamic,  not  a  static, 
factor. 

There  is  much  material  concerning  sales  and  marketing 
questions  now  being  collected  by  the  various  passenger 
car  companies.  Some  of  these  data  concern  general  mat- 
ters of  territorial  analysis,  competition,  etc.  Some  of  it 
relates  to  conditions  of  individual  distributors  and  dealers 
in  the  particular  organization.  Nearly  all  of  these  data 
is  being  used  to  some  extent.  But  it  may  be  seriously 
doubted  as  to  whether  or  not  maximum  use  is  being  made 

of  it.  Each  bit  of  information 
being  put  to  a  good  use 
in  itself,  but  the  relation  be- 
tween the  various  units  does 
not  always  seem  clear.  The 
various  units  are  not  welded 
together  to  give  a  comprehen- 
sive picture. 

Thus  far  this  discussion  has 
been  based  on  the  assumption 
that  every  company  is  seeking 
to  know  its  market  of  reason- 
able expectancy  and  to  produce 
cars  on  that  basis.  This  is  not 
always  the  case.  In  certain  in- 
stances there  is  still  a  tendency 
to  make  production  capacity 
the  chief  gage  of  what  produc- 
tion shall  be.  This  results 
very  frequently,  in  times  like 
present,  in  a  production 
somewhat  larger  than  the  rea- 
sonable expectancy,  with  a  consequent  forcing  of  cars. 

One  company,  for  example,  had  its  production  depart- 
ment set  the  production  schedule  for  1922  without  consult- 
ing the  sales  department.  It  is  now  up  to  the  sales  depart- 
ment to  get  rid  of  the  production  set.  In  such  a  case,  it 
is  obviously  necessary  to  base  distributors'  quotas  funda- 
mentally upon  this  production  schedule,  regardless  of  the 
results  of  market  analysis. 

The  chief  necessity  in  most  of  the  companies  is  for  a 
more  definite  fundamental  plan,  a  more  comprehensive 
correlation  of  data,  and  a  more  detailed  analysis  of  the 
factors  involved  in  marketing  studies. 

The  work  of  laying  out  in  detail  the  outline  plan  should 
fall  on  the  shoulders  of  the  general  sales  manager  or  some 
other  important  executive.  It  should  never  be  necessary 
for  a  research  department  to  sell  its  ideas  concerning 
market  analysis  to  the  general  sales  manager  or  other 
executives.  The  problems  involved  are  more  vital  to  the 
permanent  growth  of  the  individual  firm  than  any  others 
presented  to-day.  Careful  study  and  analytical  thought 
are  necessary. 

The  present  article  has  simply  attempted  to  visualize 
the  situation  as  it  stands  and  to  point  out  probable 
trends  in  development. 

In  following  articles  the  establishment  of  quotas  will 
be  discussed  in  more  detail.  The  practice  of  a  number  of 
representative  passenger  car  plants  will  be  cited  and  a 
general  picture  of  what  the  industry  is  doing  will  be  pre- 
sented. 
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A  Good  Example  of  Modern  Engine 

Design 

New  model  of  Buda  engine  is  designed  for  light  commercial  trucks  and 
similar  applications,  but  is  of  heavy  duty  type  and  similar  in  general  de- 
sign to  other  engines  of  the  same  make.  Compression  ratio  is  4.35  to  1. 
Special  attention  is  given  to  securing  water  circulation  around  the  valves. 

By  J.  Edward  Schipper 


THE  Buda  Company  has  added  to  its  line  a  new  en- 
gine, which  is   typical   in   general   construction   of 
other  engines  of  the  same  series,  except  that  it  is 
a  smaller  model.    It  is  a  heavy-duty,  high  speed  type  de- 
signed for  light  commercial  or  other  use  where  a  four- 
cylinder,  3%  by  SVs  in.  engine  is  applicable. 

The  four  L-head  cylinders  are  cast  in  block,  with  the 
cylinder  head  and  the  upper  and  lower  halves  of  the  crank- 
case  cast  separately.  The  two  crankcase  castings  are  iron 
and  are  divided  horizontally.  The  engines  are  designed 
for  three-point  suspension  with  the  rear  supporting  arm 
cast  integrally  with  the  upper  half  of  the  crankcase  and 
arranged  for  main  frame  support.  The  forward  end  of 
the  engine  is  supported  at  the  crank  center  by  a  trunnion 
bracket  arranged  to  rest  upon  a  drop  cross-member  of  the 
frame. 

An  idea  of  the  general  characteristics  of  this  engine 
may  be  gained  from  the  fact  that  it  is  a  rather  high  com- 
pression type  for  a  heavy  duty  engine  having  a  com- 
pression pressure  of  94.7  lb.  per  sq.  in.  absolute,  or  80  lb. 
gage.  The  compression  ratio  is  4.35  to  1.  There  has  been 
no  attempt,  however,  to  make  an  extremely  high  speed  en- 
gine of  this  model,  but  to  give  it  the  moderately  high  speed 
characteristics  which  are  necessary  in  light  commercial 
work.  The  weight  of  the  piston  and  connecting  rod 
assembly  is  7  lb.  3^/l>  oz.,  the  weight  of  the  piston  alone 
being  2  lb.  14  oz.  The  design  has  been  worked  out  to  be 
clean  and  dust-proof  as  well  as  accessible. 

Cylinder  Block 

The  cylinder  block  is  provided  with  large  water  jacket 
space  which  is  baffled  so  that  the  water  is  discharged  di- 
rectly beneath  the  valves  and  is  designed  to  secure  circula- 
tion around  each  valve.  The  spark  plugs  are  located  in 
the  cylinder  head,  the  threaded  nart  of  the  spark  plug  in 
contact  with  the  head  being  entirely  surrounded  by  water. 
The  water  outlet  on  the  cylinder  head  is  fitted  with  a  re- 
movable elbow  which  can  be  placed  in  four  different  posi- 
tions. In  fact,  the  entire  engine  has  been  laid  out  to  be 
as  universal  as  possible  in  its  installation.  One  factor 
which  may  be  mentioned  from  an  accessibility  standpoint 
is  that  the  cylinder  head  is  provided  with  a  ledge  project- 
ing beyond  the  block  which  makes  it  possible  to  remove 
the  head  without  damaging  the  gasket,  and,  at  the  same 
time,  with  a  saving  of  considerable  time.  Lugs  on  each 
end  of  the  cylinder  and  head  are  provided  for  breaking 
the  joint  in  removing. 

The  grey  iron  pistons  are  fitted  with  concentric  rings 
above  the  wrist  pin  and  one  wiper  ring  in  the  lower  part 
of  the  skirt.  The  piston  heads  have  cooling  ribs  to 
dissipate  the  heat  and  in  manufacture  the  pistons  are  so 


located  in  the  reaming  operation  as  to  insure  that  the 
piston  pin  hole  is  square  with  the  wall  of  the  piston.  A 
balancing  pad  is  provided  on  each  piston  to  permit  the 
piston  to  be  machined  to  a  given  weight  and  balance.  The 
piston  pins  are  1 1/16  in.  in  diameter  and  have  a  bearing 
length  of  V/%  in.  The  pistons  are  41/2  in.  long.  To  prevent 
the  piston  pin  from  working  through  against  the  cylinder 
barrel  there  are  two  locks  on  the  piston  pin,  one  being  an 
alloy  steel  lock  screw  with  two  diameters  and  extending 
through  both  sides  of  the  pin  to  give  double  shear  and 
prevent  improper  fitting  of  the  pin  at  any  time.  The  sec- 
ond is  a  spring  retainer  ring  which  expands  in  grooves 
turned  in  each  end  of  the  piston  bosses. 

Crankshaft  Construction 

Drop-forged,  I-beam  connecting  rods  are  used  without 
offset.  The  upper  ends  are  fitted  with  phosphor  bronze 
bushings  and  the  lower  ends  with  bronze-shell  bearings 
lined  with  babbitt.  Two  connecting  rod  bolts  of  alloy 
steel  secure  each  bearing  cap.  The  crankshaft  is  drop- 
forged  from  open  hearth  steel  and  is  given  a  machine  bal- 
ance. Due  to  the  heat  treatment  employed,  the  tensile 
strength  of  the  crankshaft  is  upwards  of  120,000  lb.  per 
sq.  in.,  and  the  elastic  limit  85,000  lb.  per  sq.  in.  The  rear 
end  of  the  shaft  is  fitted  with  two  oil  throwers  to  prevent 
leakage  at  that  point.  The  bearing  dimensions,  front  to 
rear,  are  l^i  by  2V2,  2  by  2V2  and  213  by  3  in.  diameter 
and  length.  The  connecting  rod  bearings  are  1%  by  2  in. 
diameter  and  length.  The  connecting  rod  length  is  i.\y^ 
in.  center  to  center. 

Helical  gears  of  wide  face  are  used  to  drive  the  cam- 
shaft and  auxiliary  units.  Special  equipment  has  been 
installed  in  the  Buda  factory  for  the  machining  of  these 
timing  gears  which  are  cut  on  automatic  bobbing  ma- 
chines. Particular  attention  is  paid  to  the  gear  centers 
in  order  to  secure  quietness.  The  timing  gearsets  include 
the  crankshaft,  camshaft,  idler  and  pump  shaft  gears. 
Also,  the  generator  shaft  gear  when  the  generator  is  used. 
This  is  optional  with  the  purchaser.  The  gears  are 
accessible  upon  removal  of  the  timing  gearcase  cover  at 
the  front  end  of  the  engine. 

The  camshaft  is  a  one-piece  drop-forging  of  open  hearth 
steel,  machined  and  case  hardened.  The  working  surfaces 
of  the  cams  and  the  three  camshaft  bearings  are  given  a 
ground  finish.  The  valves  are  driven  through  mushroom 
type  pushrods  which  are  fitted  with  removable  guides. 
The  pushrods  are  made  large  to  permit  the  use  of  large 
diameter  adjusting  screws,  as  well  as  to  maintain  correct 
alignment.  The  heads  of  the  adjusting  screws  are  fitted 
with  oil-hardened  steel  blocks  to  facilitate  alignment  and 
eliminate  warpage  caused  by  case  hardening.     The  large 


700 


AUTOMOTIVE    INDUSTRIES 

THE   AUTOMOBILE 


March  30,  1922 


A,-^-A 


Part  sectional   views  of  new   Buda  engine 


bearing  area  at  this  point  also  permits  of  low  unit  pressure 
at  the  adjustment  and  consequently  minimizes  wear. 
Single  piece,  interchangeable  chromium  steel  valves  are 
employed  both  for  inlet  and  exhaust.  The  valves  have  an 
effective  working  diameter  of  11/2  in.  They  are  closed  by 
barrel  type,  self-centering  valve  springs  designed  to  elimi- 
nate side  thrust  upon  the  valve  stems.  The  lower  end  of 
the  valve  spring  and  valve  spring  cup  is  held  fast  by  a 
split  type  wedge  grip  valve  spring  retainer  lock.  This 
lock  permits  no  movement  up  or  down  and  is  claimed  to 
eliminate  wear  both  on  the  lock  and  the  groove  in  the  end 
of  the  valve  stem.  To  facilitate  removal  and  permit  ad- 
justment of  the  valve  tappets,  the  cover  is  split  into  two 
sections. 

Cooling  System 

Pump  water  circulation  is  used,  the  centrifugal  pump 
having  a  bronze  runner  and  large  packing  glands.  Bronze 
sleeves  are  fitted  over  the  pump  shaft  to  prevent  rusting 
and  pitting  and  the  pump  is  made  up  as  one  assembly  unit 
so  that  the  water  pump  and  its  ariveshaft  can  be  removed 
as  a  unit  or  separately.  The  pngine  can  also  be  arranged 
to  use  thermo-syphon  circulation  if  desired.  The  fan  is 
not  furnished  with  the  engine. 

Full  pressure  feed  lubrication  provides  oil  for  the  crank- 
shaft, camshaft  bearings  and  connecting  rod  bearings. 
Oil  is  forced  to  the  main  bearings  and  camshaft  bearings 
through  a  seamless  steel  distributing:  tube  which  is  cast 
in  the  crankcase.  From  the  main  bearings  the  oil  reaches 
the  connecting  rod  bearings  through  passages  drilled  in 
the  crankshaft.  A  pressure  regulating  valve  is  provided, 
the  oil  being  pumped  from  the  oil  reservoir,  which  is 
located  beneath  the  crankcase,  by  a  geared  pump  located 
in  the  center  of  the  oil  reservoir  and  attached  to  the  upper 
half  of  the  crankcase  to  make  it  independent  of  the  oil 
pan.  The  pistons  and  cylinders  are  lubricated  by  oil 
thrown  from  the  lower  ends  of  the  connecting  rods,  while 
the  timing  gears  are  fed  positively  from  the  pressure  sys- 
tem.   The  extra  wiper  ring  on  the  lower  end  of  the  piston 


is  designed  to  prevent  an  excess  of  oil  reaching  the  com- 
bustion chamber.  There  is  a  settling  chamber  for  sedi- 
ment in  the  bottom  of  the  reservoir  below  the  oil  pump, 
from  whence  it  can  be  drawn  off  from  time  to  time. 

The  intake  and  exhaust  manifolds  are  of  grey  iron  cast 
integrally.  Two  types  are  provided,  one  giving  a  com- 
bination intake  and  exhaust  manifold  for  gasoline  and  a 
special  combination  design  provided  for  kerosene.  The 
exhaust  outlet  is  fitted  with  an  expansion  joint  and  the 
manifolds  are  placed  on  the  valve  side  of  the  engine. 

Regarding  accessories,  provision  has  been  made  for 
attaching  starting  and  lighting  equipment  and  for  ignition 
by  a  magneto  driven  from  the  end  of  the  water  pump 
shaft  or  battery  ignition  by  timer  which  can  be  mounted 
on  the  water  pump  driveshaft  housing.  A  governor 
pedestal  mounted  behind  the  rear  cylinder  carries  a 
vertical  shaft  driven  by  the  camshaft.  All  of  the  ac- 
cessories can  be  readily  reached  and  detached.  The  en- 
gine complete  weighs  646  lb.  with  flywheel. 


New  Oil-Proof  Felt  Washer 

AN  ail-proof  washer  for  use  on  shafting  protruding 
from  machinery  casings  on  automobiles,  etc.,  has 
been  perfected  by  the  American  Felt  Co.  It  consists  of 
two  layers  of  felt  with  a  layer  of  a  patented  compound 
between. 

It  is  claimed  that  this  laminated  washer,  after  many 
months  of  tests  in  axle  housings  and  other  places,  has 
proved  to  be  an  effective  dam  in  stopping  oil  seepage  and  -^ 
leakage,  and  has  been  used  successfully  in  two  other  in-  a 
dustries,  the  laundry  and  the  bakery  machine  industries.  ^ 
In  laundry  machinery  this  washer  is  said  to  have  proved  "^ 
an  effective  preventative  against  oil  leaking  into  the  vats,  ^ 
and  in  bakery  machinery  it  prevents  oil  from  leaking  into 
flour  and  mixing  vats.  Oil  leakage  is  very  annoying, 
especially  in  connection  with  the  rear  axles,  and  it  is  to 
be  hoped  that  this  washer  may  prove  the  remedy  for  this 
trouble. 
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German  Car  of  Novel  Design  Employs 

Many  Aluminum  Parts 

Uses  a  six-cylinder,  2.44  by  5.51  in.,  aluminum  alloy  engine  with  thin  steel 
liners  cast  in  the  block.  The  outstanding  features  are  an  automatic  gear- 
shift, and  rear  axle  housing  casting  and  pistons  of  silumin.  Although  the 
chassis  has  a  137  in.  wheel  base  it  is  said  to  weigh  only  1870  pounds. 

By  Benno  R.  Dierfeld 


THE  Szawe,  a  high-powered,  quality  car  built  prin- 
cipally for  export  trade,  is  the  product  of  the  firm 
of  Szabo  &  Wechselmann  of  Berlin.  It  was  de- 
signed by  Dr.  Bergmann,  a  consulting  engineer,  formerly 
chief  designer  of  the  Bayerische  Motoren-Werke  and  the 
N.  A.  G.  It  is  claimed  to  be  the  first  German  car  into  the 
construction  of  which  light  alloys  enter  to  a  large  extent. 

The  chassis  is  laid  out  to  meet  fully  the  requirements 
of  body  builders.  As  will  be  seen  from  the  views  of  the 
chassis,  the  side  members  of  the  frame  are  straight  from 
end  to  end,  there  being  no  insweep  at  the  front.  All  of 
the  mechanical  parts  behind  the  dash  lie  beneath  the  top 
plane  of  the  frame,  so  that  there  is  a  plane  surface, 
bounded  by  straight  lines,  for  the  body  builder  to  work 
on.  The  front  springs  are  semi-elliptic,  while  the  rear 
springs  are  of  the  cantilever  type  and  of  great  length, 
which  results  in  an  unusual  length  of  frame  (110  in.) 
back  of  the  dash. 

The  cylinders  and  top  part  of  the  crank  case  are  cast 
as  a  unit  in  a  block  of  silumin,  an  alloy  of  silicon  and 


aluminum,  with  thin  steel  liners  cast  in  the  block.  The 
bore  is  62  mm.  and  the  stroke  140  mm.  (2.44  by  5.51,  in.), 
the  length  of  stroke  thus  being  greater  than  twice  the 
bore.  It  is  claimed  that  at  2,400  r.p.m.  the  engine  de- 
velops 50  hp. 

An  interesting  feature  of  the  engine  is  the  patented 
piston,  which  is  also  of  silumin.  As  may  be  seen  from 
the  sectional  view  of  the  engine,  the  combustion  space  is 
not  surrounded  by  water-cooled  walls,  but  is  mainly  in 
the  hemispherical  cavity  of  the  piston  head.  At  the 
moment  of  highest  temperature,  and  therefore  of  maxi- 
mum heat  loss,  the  combustible  gases  are  not  in  direct 
contact  with  water-cooled  walls,  and  it  is  claimed  that 
this  results  in  a  material  increase  in  fuel  economy. 
Overheating  is  prevented  by  the  high  heat  conductivity 
of  the  silumin,  the  heat  absorbed  by  the  piston  being 
conducted  to  the  lower,  cool  part  of  the  cylinder  walls. 

The  upper  end  of  the  connecting  rod  is  secured  to  the 
hollow  piston  pin,  which  has  bronze  bearings  in  the 
piston  bosses.     Lubrication  of  these  bearings  is  effe:'ted 
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Plan  and  side   elevation  of  the  new  German  Szawe  chassis 


( 


Front    view   of    Szawe    chassis 

through  inclined  holes  from  an  oil  groove  on  the  piston 
immediately  below  the  lowest  piston  ring  groove.  The 
crankshaft  is  supported  in  four  babbit  bearings. 

The  valves  are  inclined  toward  each  crher  at  an  angle 
of  60  deg.  in  the  detachable  cylinder  heaJ,  and  are  oper- 
ated by  means  of  rocker  levers  from  a  common  camshaft, 
which  is  driven  from  the  crankshaft  through  a  vertical 
shaft  and  bevel  gears  at  the  rear  end  of  the  engine.  The 
camshaft  drive  is  completely  enclosed  and  arranged  in 
such  a  manner  that  the  timing  is  not  disturbed  when 
the  cylinder  head  is  taken  off.  The  inclined  position  of 
the  valves,  together  with  the  concave  piston  head,  results 
in  a  substantially  spherical  combustion  space,  which 
makes  for  high  thermal  efficiency.     The  relatively  long 


piston  stroke  tends  further  to  cut  down  the  area  of  wall 
surface  to  which  the  hot  gases  are  exposed  during  the 
early  part  of  the  power  stroke,  and  thus  to  increase  the 
thermal  efficiency.  Notwithstanding  the  long  stroke,  the 
engine  is  comparatively  low,  and  no  annoying  vibration 
is  experienced. 

All  parts  of  the  lubricating  system,  including  the 
piping,  are  arranged  in  the  lower  part  of  the  crankcase. 
Lubrication  is  by  what  is  known  as  the  dry  crankcase 
system,  that  is,  there  is  no  supply  of  oil  in  the  crank- 
case. Similar  systems  are  used  on  some  aircraft  engines. 
A  four-part  oil  pump  is  fitted,  to  insure  uniform  supply 
of  oil  to  all  wearing  parts  without  over  lubrication  of 
any  one  part.  The  oil  pump  is  located  in  a  depression  in 
the  bottom  half  of  the  crankcase  and  is  driven  through 
a  worm  gear.  On  the  pump  shaft  there  are  three  eccen- 
trics, two  of  which  operate  a  differential  or  stepped 
pistons,  wh'.le  the  middle  eccentric  operates  the  piston 
valve  for  the  pump.  The  main  pump  piston  delivers  oil 
under  high  pressure  to  all  of  the  main  bearings  of  the 
crankshaft.  From  the  rear  bearing  the  oil  ascends 
through  a  cast-in  copper  tube  to  the  cylinder  head,  flows 
through  the  hollow  camshaft  to  the  camshaft  bearings 
and  cams,  and  on  its  return  to  the  oil  pump  inlet  passes 
through  the  bearings  of  the  vertical  driving  shaft.  The 
crankpin  bearings  are  lubricated  through  the  hollow 
crankshaft. 

If,  while  driving  downhill  for  extended  periods,  a  con- 
siderable amount  of  oil  collects  in  the  forward  part  of 
the  crankcase,  a  second  pump  piston  draws  this  oil  back 
to  the  oil  well  in  which  the  pump  is  located.  A  third, 
smaller  pump  piston  draws  oil  from  an  oil  tank  located 
above  the  oil  pump  and  delivers  it  to  the  engine  system 
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to  make  up  for  oil  consumed.  The  fourth  piston  serves 
to  maintain  the  level  in  the  oil  sump  where  the  pump  is 
located,  pumping  all  excess  back  to  the  oil  tank.  By  this 
ingenious  arrangement  the  engine  gets  only  as  much  oil 
as  is  necessary  for  good  service  and  over-oiling  is  pre- 
vented. 

Continuous  webs  are  formed  between  the  crankcase 
arms,  extending  from  the  crankcase  to  the  frame  side 
members,  thus  rendering  a  sheet  metal  underpan  unnec- 
essary. The  generator  and  magneto  are  located  on  the 
left  side  of  the  engine.  These  are  driven  by  bevel  gears 
from  the  vertical  shaft.  The  water  pump  is  located  on 
the  I'ight  side  of  the  engine  and  is  also  driven  by  bevel 
gears  from  the  vertical  shaft.  The  fan  is  driven  at  twice 
crankshaft  speed  from  the  front  end  of  the  camshaft  by 
an  enclosed  planetary  drive.  The  rotary  speed  (4800 
r.p.m.)  and  large  fan  diameter  called  for  a  special  de- 
sign. A  two-bladed  wood  propeller  of  the  same  shape 
as  an  airplane  propeller,  with  a  paraboloidal  hub  to  pre- 
vent air  eddies,  is  used.  The  high  position  of  the  pro- 
peller results  in  a  better  utilization  of  the  free  space 


Semi-automatic    Szawe    gearset 


Bowden  wire  selector 
device 


above  the  engine.  In  consequence  of  the  good  fan  effi- 
ciency, the  high  pressure  centrifugal  pump,  and  the  good 
heat  conductivity  of  the  cylinder  and  piston  material, 
the  compression  ratio  of  the  engine  could  be  made  un- 
usually high. 

The  carbureter  is  a  vertical  type  Zenith.  Air  flows 
through  the  crankcase  bearing  walls  around  all  bear- 
ings, and  through  cast  passages  to  the  carbureter.  In 
abstracting  heat  from  the  bearings  the  air  is  slightly 
preheated,  while  at  the  same  time  the  bearings  are  cooled. 

The  dry  plate  clutch  has  a  driven  plate  of  thin  steel 
sheet  of  such  a  small  mass  that  a  clutch  brake  is  not 
necessary.  Six  small  springs  produce  the  necessary  pres- 
sure. The  plates  are  lined  wita  Ferodo-asbestos,  inter- 
laced with  copper  wire.  No  clutch  release  levers  are 
used,  their  place  being  taken  by  a  large  screw,  by  which 
means  back  lash  is  avoided  and  smooth  starting  insured. 

The  gearset  has  four  speeds  and  reverse,  and  is  of  en- 
tirely new  design,  the  gears  being  shifted  automatically 
and  the  gear  lever  dispensed  with.  The  design  is  by 
Count  Soden  and  the  gearset  is  built  by  the  Zahnrad- 
fabrik  Friedrichshafen.  '  A  diagrammatic  sketch  of  this 
interesting  transmission  is  shown  her',  with.  It  has  three 
shafts  (main  shaft  above)  and  all  gears  are  continually 
in  mesh,  change  of  gear  being  effected  by  means  of  dog 
clutches.  Gears  1,  2,  3  and  4  are  loose  on  their  shafts 
but  can  be  connected  with  them  by  dog  clutches.  All 
other  gears  are  firmly  secured  to  their  shafts.  The  first 
speed  is  obtained  through  gears  5,  1,  9,  8,  by  engaging 
gear  1  with  the  corresponding  dog  clutch.  In  the  same 
.manner,  the  second  speed  is  obtained  through  gears  6,  3, 


9,  8  and  the  third  gear  through  gears  7,  4,  10,  8.  The 
fourth  speed  or  direct  drive  is  obtained  by  engaging  pins 
11  with  holes  12.     The  reverse  is  through  gears  5,  1,  2, 

10,  8  and  is  obtained  by  an  axial  movement  of  gear  2 
with  the  corresponding  dog  clutch.  Gears  1  and  2  of 
the  two  secondary  shafts  mesh  with  each  other,  but  gear 
5  of  the  main  shaft  meshes  only  with  gear  1.  The  num- 
ber of  gears  is  10,  the  same  as  in  the  usual  4-speed  gear- 
set,  but  the  secondary  gears  are  distributed  between  two 
shafts  and  the  transmission  therefore  is  very  short. 

Every  sliding  gear  can  be  shifted  individually  and  is 
connected  by  a  shifter  fork  with  a  shifter  bar.  The 
shifter  bars  are  pressed  by  springs  in  the  direction  of 
engagement,  but  are  ordinarily  prevented  from  moving 
in  that  direction  by  a  rotatable  shifter  cylinder  resting 
against  pins  of  the  shifter  bar.  The  cylinder  has  on  its 
circumference  axially  offset  holes  into  which  only  one 
shifter  bar  pin  can  enter  at  one  time,  according  to  the 
position  of  the  cylinder.  When  the  bar  is  in.  position 
the  gear  belonging  to  it  is  locked. 

The  shifter  cylinder  has  on  one  end  two  projecting 
pins  which  are  connected  through  a  small  worm  and 
bevel  gear  mechanism  and  Bowden  wires  to  the  pointer 
and  lever  of  the  gear  selector  on  the  steering  wheel,  so 
that  if  the  selector  lever  is  turned,  the  shifter  cylinder 
is  turned  also.  The  shifter  cylinder  can  be  turned  only 
when  none  of  the  shifter  bar  pins  are  in  the  locking 
hole  and  when  it  is  freed  from  the  spring  pressure,  rest- 
ing on  the  shifter  bars.  This  is  effected  by  connecting 
the  clutch  pedal  with  the  camshaft  C  so  that  by  pressing 
down  on  the  clutch  pedal  this  camshaft  is  rotated  and 
all  shifter  bars  are  withdrawn  at  once.  The  rotation  of 
camshaft  C  begins  only  when  the  clutch  pedal  is  com- 
pletely depressed. 

The  lever  of  the  gear  selector  is  not  rigidly  connected 
with  the  shifter  cylinder,  but  first  operates  a  spring  de- 
vice, which  in  turn  rotates  the  shifter  cylinder  if  it  is 
free.  Therefore,  the  effect  of  the  gear  selector  is  prepa- 
ratory, A  pointer  on  the  gear  selector  informs  the  driver, 
which  gear  is  momentarily  engaged.  Of  course,  this 
pointer  is  rigidly  connected  with  the  shifter  cylinder. 

Gearset  Operation 

The  operation  of  this  gearset  is  very  simple.  If,  for 
example,  the  second  gear  is  engaged,  the  pointer  of  the 
gear  selector  on  the  steering  wheel  stands  opposite  the 
2  on  the  dial.  When  the  third  gear  is  to  be  engaged,  the 
lever  of  the  gear  selector  is  turned  to  3,  the  pointer's 
position  being  unchanged.  The  change  to  the  third  gear 
is  accomplished  by  depressing  and  reengaging  the  clutch, 
and  can  be  effected  at  the  most  favorable  moment,  a 
long  time  after  adjusting  the  lever  of  the  gear  selector, 
without  taking  the  hands  off  the  steering  wheel.  The 
pointer  only  shows  the  gear  actually  engaged.  After 
having  set  the  gear  selector  for  a  particular  speed  it  is 
not  necessary,  for  example,  to  engage  that  speed.  When 
driving  on  second  speed  with  the  gear  selector  set  for 
third  speed,  it  is  possible  to  turn  the  selector  lever  di- 
rectly to  the  idle  running  position  or  to  any  other  gear 
and  then  engage  the  corresponding  gear  by  depressing 
and  reengaging  the  clutch. 

The  starting  motor  is  arranged  on  the  left  side  of  the 
gearset,  driving  through  a  spur  pinion  to  the  toothed 
rim  of  the  flywheel.  The  transmission  brake  is  pedal 
operated,  and  has  internal  shoes  lined  with  asbestos 
fabric.  On  the  outside  of  the  brake  drum  there  are  cool- 
ing ribs,  and  a  ratchet  type  sprag  is  fitted  to  the  brake 
drum.  Only  one  universal  joint  is  provided,  and  that  of 
the  leather  disk  type. 

The  rear  axle  housing  is  of  silumin.  The  rear  wheel 
ball  bearings  run  on  steel  tubes  which  are  cast  in  the 
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axle  housing  and  form  one  piece  with  it.  These  tubes 
extend  to  a  point  beneath  the  rear  spring  seats,  so  that 
the  principal  bending  moment  is  not  imposed  on  the 
silumin  housing.  The  rear  axle  thrust  is  transmitted  by 
the  propeller  tube  and  two  radius  rods  to  a  ball  head  at 
the  rear  of  the  gearset.  The  drive  gears  are  of  the  spiral 
bevel  type,  and  the  differential  is  of  the  bevel  gear  type. 
The  rear  springs  are  cantilever  type,  the  rear  ends  of 
which  are  carried  between  lubricated,  ground,  steel  roll- 
ers, fastened  to  the  axle  case.  Ball  bearings  are  used 
throughout  the  rear  axle.  These  bearings  are  not  located 
directly  in  the  silumin  case,  but  in  adjustable  steel  cages, 


Novel    type    of    muffler    used    on    Szawe    car 

so  that  the  thrust  bearings  do  not  need  to  be  specially 
adjusted  by  inserting  steel  disks,  etc.  The  axle  shafts 
are  subject  only  to  torsional  stresses,  and  can  be  drawn 
out  from  the  side.  The  rear  wheel  brake  is  an  internal 
type  with  toggle  mechanism.  The  steering  gear  is  a 
screw  and  nut  device  of  rather  conventional  design.  The 
front  wheels  can  be  turned  through  the  large  angle  of 
40  deg.     All  joints  are  lubricated  by  grease  cups,  the 


front  wheel  hubs  run   on  ball  bearings  and  the  steel 
disk  wheels  are  detachable. 

A  Pallas  fuel  feed  device  is  placed  on  the  dashboard. 
Fuel  is  delivered  from  the  rear  main  tank  to  the  car- 
bureter through  the  front  auxiliary  tank.  The  front  tank, 
of  about  10  gal.  capacity,  is  always  filled,  which  is  of 
importance  in  driving  in  mountainous  districts  where 
long  upgrades  may  be  encountered.  From  the  auxiliary 
tank  the  fuel  flows  by  gravity  to  the  carbureter. 

Szawe  cars  are  fitted  with  the  "Johest"  muffler,  a  pat- 
ented design  that  is  said  to  be  very  efl!icacious.  The 
sectional  view  of  this  muffler  shows  it  to  consist  of  a 
double  cone  shaped  case,  containing  a  sheet  metal  helix 
leaving  a  direct  opening  at  the  center.  This  helix  varies 
in  pitch  and  diameter  from  the  ends  toward  the  middle. 
The  exhaust  gases  entering  at  one  end  flow  partly  through 
the  central  opening  and  partly  through  the  helical  pas- 
sage. The  larger  part  of  the  exhaust  gases  is  subject  to 
continuous  expansion  in  the  radial  and  axial  directions, 
on  account  of  the  varying  diameter  and  varying  pitch  of 
the  helix.  The  result  is  said  to  be  that  the  gases  leave 
the  muffler  at  a  uniform  pressure  greatly  expanded.  This 
muffler  is  claimed  not  to  give  any  detrimental  back  pres- 
sure to  damp  the  noise  and  cannot  be  clogged. 

Following   data   relating   to  the   Szawe   chassis   is   of 
interest : 

Wheel  base   3,475  millimetres  (137  in.) 

Tread  1,400  millimetres   (55  in.) 

Tires  (front  and  rear) 880  x  120  millimetres  (37  x  5> 

Turning  diameter 12  metres   (40  ft.) 

Seating  capacity 6  persons  incl.  driver 

Weight  of  chassis   (without  fuel) 

.  .850  kilograms  (1,870  lbs.) 
Speed 100  kilometres  1  hr  (62.5  m.p.h.) 


An  Innovation  in  Door  Locks 


A  NOVEL  door  lock  is  illustrated  herewith,  made  by  the 
Hooppaw  Mfg.  Co.,  who  claim  for  it  simplicity, 
durability  and  reliability.  The  lock  comprises  a  keeper 
having  a  tapered,  notched  stud  adapted  to  enter  an  open- 
ing in  the  lock  body-plate.  On  the  latter  is  a  pivotal  latch 
member  adapted  to  engage  the  notched  portion  of  the 
keeper  stud  when  the  door  is  closed.  The  latch  member 
is  operated  to  open  the  door  either  by  pressing  an  inside 
push-botton  or  by  pulling  an  outside  handle,  requiring  only 
a  slight  effort  and  only  one  motion  in  the  natural  direction 
of  opening  the  door.  The  door  is  positively  closed  and 
securely  locked  without  undue  force  or  slamming.  An- 
other important  advantage  is  that  the  keeper  stud,  enter- 
ing the  opening  in  the  lock  body-plate,  guides  the  door  into 
the  closed  position,  and  when  interlocked  with  the  latch 
member  supports  and  securely  holds  the  door  in  every 
direction.     Cutting  away  ^r  mortising  of  the  door  frame 


is  minimized,  and  the  lock 
body-plate  serves  as  a  gusset 
or  reinforcement  for  the 
door  and  at  the  same  time 
makes  it  unnecessary  to  use 
a  supplemental  block  or 
frame  member  for  support- 
ing the  lock.  The  locks  are 
made  in  both  right  and  left- 
hand  models  and  are  fur- 
nished with  either  the  inside 
push  -  button  or  outside 
handle,  or  both,  as  may  be 
desired. 


Detail  of   Hooppaw  door   lock 


Cord  Disk  Universal  Joints 


A 


FORM  of  flexible  universal  joint  which  embodies  a  dif- 
ferent type  of  disk  from  that  which  has  so  far  been  in 


Climax   cord    disk 
universal   joints 


common  use  has  been  developed  by  the  Climax  Motor  De- 
vices Co.  In  the  Climax  disk  raised  cord  links  extend  from 
bolt  to  bolt,  thus  adding  materially  to  the  strength  of  the 
disk,  it  is  claimed.  The  cords  take  the  stress  in  direct  ten- 
sion. Only  a  single  disk  is  used  for  each  joint.  Hemispher- 
ical bosses  are  formed  at  the  bolt  hole  intersections,  which 
are  used  as  driving  members.  The  metal  spiders  used  in 
conjunction  with  the  disks  are  formed  to  fit  the  disks  on 
one  side,  and  special  cup-shaped  washers  are  placed  on  the] 
other  side. 

The  manufacturer  furnishes  complete  propeller  shaft 
sets  as  well  as  double  universal  joint  sets  for  insertion 
between  the  clutch  and  transmission. 
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The  Pros  and  Cons  of  Various  Types  of 

Rear  Axles  for  Trucks 

A  discussion  of  the  advantages  and  disadvantages  of  the  several  types  of 
construction  in  common  use  today,  followed  by  an  analysis  of  the  stresses 
in  axle  shafts  and  the  bearing  loads  which  result  under  certain  limiting 
conditions  of  torque  and  of  forward  and  sidewise  skidding  of  the  truck. 

By  Ethelbert  Favary* 


THERE  are  five  general  types  of  final  drive  in  .use : 
(a)  the  chain  and  sprocket;  (6)  the  bevel  gear 
drive,  with  either  straight  or  spiral  gears,  as  mostly 
used  on  passenger  cars;  (c)  the  worm  gear  drive,  which 
is  now  the  most  common  type  used  on  trucks;  (d)  the 
double  reduction  rear  axle,  in  which  two  reductions  are 
made  between  the  propeller  shaft  and  the  rear  axle;  and 
(e)  the  internal  gear  drive,  in  which  the  first  reduction  is 
accomplished  by  bevel  gears  in  the  center  of  the  axle,  and 
the  second  by  internal  gears  in  drums  or  rings  attached 
to  the  wheels. 

Since  bevel  gears  are  not,  as  a  rule,  practicable  for  re- 
ductions in  excess  of  about  6  to  1,  their  use  on  trucks, 
except  on  the  smaller  models,  is  ordinarily  out  of  the 
question,  for  here  the  final  reductions  vary  from  about 
6 1/2  to  about  14,  depending  on  the  capacity  of  the  motor 
truck  and  the  truck  speed. 

The  chain  drive  on  trucks  is  used  on  about  4  per  cent 
of  the  models  manufactured.  The  chief  objection  to  thu 
use  of  chains  is  their  exposure  to  dirt  and  grit,  which  in 
time  causes  excessive  wear  and  noise.  A  number  of  at- 
tempts have  been  made  to  enclose  the  chains  by  covers 
of  some  kind,  but  they  gave  more  or  less  trouble  and  were 
not  entirely  successful,  for  provision  must  be  made  in  the 
cover  for  chain  adjustment  and  for  the  relative  lateral  as 
well  as  the  vertical  movement  of  the  sprocket  centers  on 
account  of  sidesway  and  spring  flexure.  Hence,  to-day, 
most  of  the  chain  drives  run  with  the  chains  exposed  and 
by  the  employment  of  hardened  chain  rollers,  pins,  bush- 
ings and  links  the  wear  and  the  noise  are  minimized. 

Advantages  of  Chain  Drive 

Lack  of  lubrication  is  by  far  the  most  common  reason 
for  noisy  chains.  It  is  claimed  that  applying  lubricant 
with  a  brush  to  the  chains  each  day,  which  takes  only  a 
few  minutes,  results  in  greatly  decreased  noise  and  wear, 
and  that  with  proper  care  and  treatment  chains  will  run 
from  40,000  to  50,000  miles.  This  figure  is  considered 
far  too  high  by  users  of  chain  driven  trucks.  The  follow- 
ing are  the  principal  advantages  claimed  for  the  chain 
drive  over  the  other  forms  of  final  drive: 

(1)  Simplest  in  construction. 

(2)  Will  stand  as  much  or  more  abuse  than  any  other 
type. 

(3)  Average  total  efficiency,  including  the  losses  in  the 
jackshaft,  is  as  high  or  higher  than  that  of  any 
other  form  of  drive. 

(4)  Increased  losses  due  to  worn  chain  and  sprockets  are 
very  slight. 

(5)  Easiest  form  of  final  drive  to  repair,  as  repairs  can 
usually  be  made  on  the  road  with  spare  links. 

•Condensed  from  a  papier  presented  at  the  March  meeting-  of  the 
Metropolitan  Section,  Society  of  Automotive  Engineers. 


(6)  Bevel  and  differential  gears  are  carried  on  the 
sprung  portion  of  the  vehicle  and  are  thus  immune 
from  road   shocks. 

(7)  A  substantial  load  carrying  member  can  be  em- 
ployed, which  in  the  event  that  it  is  damaged  through 
accident  is  not  likely  to  result  in  damage  to  the  drive 
shaft  and  the  gears. 

(8)  The  differential  gears  and  the  drive  shaft  can  be 
made  lighter  than  in  most  of  the  other  types  as  the 
maximum  torque  is  produced  only  at  the  rear  wheels. 

(9)  The  universal  joints  are  arranged  to  run  in  line  be- 
tween the  transmission  and  the  engine,  since  both 
are  attached  rigidly  to  the  chassis. 

(10)   Offers  the  lowest  unsprung  weight,  thus  increasing 
the  riding  comfort. 

Chain  Drive  on  Heav>^  Trucks 

Some  firms  use  the  chain  drive  exclusively  for  their 
heavier  models  but  give  the  purchaser  the  option  of  a 
chain  drive  or  a  double  reduction  drive  in  the  smaller  sizes. 
The  former  offers  a  greater  road  clearance  than  the  live- 
axle  type  of  drive  and  a  much  greater  range  of  gear-ratio 
changes  than  any  other  type.  In  the  Mack  truck,  for  in- 
stance, gear  ratios  can  be  made  from  Q'^'o  to  1  to  14  to  1, 
without  altering  anything  but  the  sprockets  and  perhaps 
adding  or  taking  out  a  link  or  two  of  the  chain. 

In  addition  to  greater  wear  and  noise,  chains  will  re- 
quire more  frequent  repairing  and  renewing  than  the 
gears  of  the  worm  or  bevel  drives.  When  sprockets  are 
worn  until  they  are  hooked,  or  until  the  true  form  has 
been  destroyed  and  the  teeth  are  slightly  hooked  at  the 
ends  of  the  driving  side,  they  will  cling  to  the  cha'n  as 
it  leaves  the  sprocket  and  are  then  pulled  away  violently. 
It  is  claimed  that  this  fault  can  be  remedied  by  some  forms 
of  sprocket  design.  The  chain  drive  is  superior  to  the- 
worm  drive  under  heavy  load  and  torque  and  only  slightly 
less  efficient  than  the  worm  under  ingh  speeds  and  light 
loads. 

In  the  internal  gear  driven  axle,  first  a  bevel  reduction 
is  provided  between  the  propeller-shaft  and  the  rear  axle, 
as  in  most  passenger  cars,  and  to  obtain  a  further  reduc- 
tion at  the  end  of  the  live  axle  near  the  wheel  or  in  the 
hub  small  spur  gears  mesh  with  internally  cut  gears  at- 
tached to  the  wheel. 

One  of  the  advantages  claimed  for  the  internal  gear 
driven  axle  is  great  strength,  since  it  permits  the  use  of 
a  solid,  one-piece  load  carrying  member,  usually  a  drop 
forging  of  I-section  or  a  round  axle  made  from  bar  stock. 
Sometimes  the  load  carrying  member  is  flattened  and 
shaped  in  the  center  to  encompass  the  differential  housing, 
while  in  some  designs  the  live  axle  is  within  the  load 
carrying  member.  Other  advantages  are  (a)  this  axle- 
can  be  made  lighter  than  the  worm  gear  type,  since  the- 
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jackshaft  and  the  differential  run  at  a  lower  torque  than 
in  the  worm  drive  axle,  the  great  speed  reduction  being 
made  at  the  wheel,  while  the  reduction  at  the  bevel  gears 
in  the  center  of  the  axle  is  usually  less  than  2  to  1;  (6) 
the  internal  spur  gears  and  pinions  are  mounted  on  fixed 
centers  and  require  no  adjustment;  and  (c)  the  cost  is 
low,  while  the  efficiency  is  high  and  fairly  constant  at  all 
loads. 

One  of  the  serious  problems  with  most  of  the  internal 
gear  axles  is  the  proper  lubrication  of  all  the  parts  of  the 
drive,  although  it  is  claimed  by  its  sponsors  that  this  drive 
can  run  with  very  little  lubrication.  The  large  diameter 
at  the  ring  gear  gives  plenty  of  opportunity  for  the  grease 
to  leak  out  around  the  edges  of  the  gears  and  onto  the 
brake.  However,  some  types  run  in  a  constant  bath  of 
oil,  and  the  joint  is  not  close  to  the  large  diameter  of  the 
ring  gear,  but  nearer  the  center.  Another  objection 
against  the  internal  gear  is  that  it  is  more  difficult  to  pro- 
vide the  double  internal  brakes  on  the  wheel.  Even 
where  the  internal  brake  is  used,  considerable  difficulty 
is  experienced  with  the  rise  in  temperature  due  to  the 
application  of  the  brakes,  which  may  cause  the  lubricant 
to  melt  or  burn.  At  present  the  tendency  is  to  use  inter- 
nal rather  than  external  brakes,  as  the  latter  form  is  ex- 
posed to  dust  and  grit.  The  internal  gear,  as  usually  con- 
structed, cannot  be  made  in  the  semi  floating  construc- 
tion, thereby  eliminating  the  use  of  this  design  where  the 
bearing  pressures  can  be  considerably  reduced  over  those 
in  the  full  floating  type. 

Disadvantages  of  Internal  Gear  Axle 

Opponents  of  the  internal  gear  axle  further  claim  that 
it  has  several  fundamental  defects.  In  most  of  the  in- 
ternal gear  types  the  load  carrying  member  is  the  dead 
axle,  but  in  some  a  central  live  member  is  inside  the  dead 
member,  one  or  more  extra  idler  gears  being  inserted  be- 
tween the  jackshaft  pinions  and  the  internal  gear  rings 
in  the  wheel  hub.  In  all  internal  gear  axles  the  internal 
gear  is  carried  by  the  wheel,  or  else  in  the  wheel  hub  be- 
tween bearings,  and  all  wheels  will  develop  a  certain 
amount  of  play,  since  they  have  to  take  the  road  shocks. 
They  will  therefore  not  continue  to  run  perfectly  true, 
and  the  gears  will  not  maintain  their  exact  relation.  If 
the  gears  run  out  of  alignment  with  each  other,  instead 
of  on  a  line  contact,  the  contact  will  take  place  only  on  a 
point,  under  which  condition  gears  cannot  wear  well  or 
run  silently  nor  transmit  the  power  efficiently,  for  the 
slight  play  in  the  wheel  will  cause  them  to  rock  to  and  fro 
slightly. 

In  most  internal  gear  axles  the  wheels  are  mounted  on 
some  form  of  dead  axle  while  the  jackshsaft,  running 
parallel,  is  either  in  front  of  or  behind  it  and  encased 
in  a  separate  housing,  whose  only  function  is  to  retain  the 
live  member.  If  axis  of  shaft  and  dead  axle  do  not  retain 
their  parallelism,  there  is  an  additional  tendency  to  throw 
the  gears  out  of  alignment.  The  torque  reaction  tends  to 
revolve  the  jackshaft  about  the  dead  axle  and  is  restrained 
from  doing  so  only  by  the  security  of  the  end  fastenings 
and  by  the  rigidity  of  the  dead  axle  against  twisting.  If 
the  torque  were  always  equal  at  both  ends  of  the  jack- 
shaft,  the  twisting  moments  would  be  balanced,  but  since 
the  traction  of  the  two  wheels  is  not  absolutely  equal,  vary- 
ing greatly  at  times,  the  torque  stress  om  the  axle  is  not 
equal  on  both  ends.  It  is  therefore  claim'^d  by  opponents 
that  this  inequality  of  torque  upsets  the  aosolute  parallel- 
ism of  the  two  members,  which  will  have  a  tendency  to 
throw  the  pinions  out  of  alignment  with  the  internal 
gears. 

In  some  constructions  the  load  is  carried  on  the  dead 
axle,  the  jackshaft  being  perfectly  free,  not  centrally  sup- 
ported;  hence   it   is   not   deflected   when   the   axle   is   de- 


flected, and  this  will  have  a  tendency  to  pull  the  gears  out 
of  line  and  cramp  the  pinion  bearings.  Sometimes  means 
are  provided  to  take  care  of  the  deflection  by  providing  a 
universal-joint  in  the  jackshaft,  as  in  the  rear  axle  of 
the  De  Dion-Bouton  Co.,  and  the  Rochet-Schneider  Co.  of 
France.  This,  on  the  other  hand,  introduces  a  more  com- 
plicated mechanism  and  a  larger  number  of  parts. 

The  type  that  has  a  separate  dead  axle  weighs  more 
for  a  given  strength,  since  the  larger  outside  dimensions 
of  a  hollow  tube  offer  more  strength  with  less  weight; 
hence  for  the  same  factor  of  safety  a  solid  axle  is  heavier 
than  one  of  tubular  construction.  However,  against  the 
disadvantages  enumerated  is  the  fact  that  over  22  per 
cent  of  the  models  of  trucks  built  in  this  country  employ 
the  internal  gear  drive  and  among  its  adherents  are  some 
of  the  well  known  companies. 

The  Worm  Drive  Axle 

The  worm  and  worm  gear  are  usually  assembled  in  a 
unit  and  then  attached  to  the  axle  housing.  In  this  axle 
the  I'oad  shocks  or  stresses,  except  those  coming  through 
the  driving  axle,  do  not  tend  to  disturb  the  alignment  of 
the  worm  gear.  Provisions  should  be  made  for  prevent- 
ing the  oil  in  the  center  of  the  housing  from  running  out 
through  the  hubs.  Oil  retainers  are  sometimes  used  on 
both  the  axle  shafts  and  the  wheel  hubs  for  this  purpose. 
A  vent  pipe  in  the  rear  axle  housing  will  assist  in  over- 
coming oil  leaks.  Adherents  of  this  axle  claim  that  its 
average  efficiency  is  very  high  and  that  a  truck  equipped 
with  a  high  ratio  will  coast  quite  freely. 

The  great  advantages  claimed  for  the  worm  gear  axle 
are  the  perfect  mechanical  enclosure  of  the  final  drive 
which  is  running  in  a  bath  of  oil,  and  its  practically  noise-, 
less  operation.  Even  the  wheel  bearings  are  lubricated 
from  the  center  housing,  and  when  proper  provisions  are 
made  there  is  no  danger  of  the  lubricant  saturating  the 
brakes.  When  the  housing  is  filled  with  a  suitable  oil, 
the  latter  will  last  up  to  5000  miles.  Due  to  the  perfect 
enclosure,  dirt  and  grit  are  positively  prevented  from 
reaching  the  mechanism.  Worm  gear  axles  are  frequently 
equipped  with  double  internal  brakes,  a  construction  which 
affords  excellent  protection  against  dirt  and  grit.  It  is 
claimed  that  wheel  brakes  are  more  satisfactory  than 
propeller-shaft  brakes,  for  with  the  latter  the  stresses  in 
the  drive-shafts  and  the  gears  are  considerably  greater 
than  when  wheel  brakes  are  employed,  the  torque  arising 
from  the  locking  of  the  wheels  of  loaded  trucks  being  much 
higher  than  that  of  the  engine. 

Advantages  of  Worm  Gear 

Other  advantages  claimed  for  the  worm  gear  are  (a) 
its  great  simplicity,  it  having  the  fewest  number  of  parts; 
(6)  it  is  possible  to  obtain  any  desired  reduction  with 
two  pieces,  the  worm  and  the  worm  wheel;  (c)  it  is  pos- 
sible to  obtain  an  almost  straight  drive  from  the  engine 
to  the  rear  axle;  and  (rf)  its  durability  is  very  great.  It 
is  better  to  have  the  weight  in  the  center  of  the  axle  than 
at  the  axle  ends,  for  when  one  wheel  rises,  or  hits  an  ob- 
struction ar.d  is  thrust  upward,  the  upward  acceleration 
in  the  center  of  the  axle  will  be  only  one-half  of  that  at 
the  wheel;  hence  the  stresses  induced  will  be  smaller,  and 
the  action  will  be  more  like  that  of  a  smaller  unsprung 
weight  than  if  the  weight  were  at  the  wheels. 

Opponents  of  the  worm  gear  claim  that  (a)  it  is  a 
highly  eflScient  power  transmission  gear  only  under  cer- 
tain conditions,  for  under  a  heavy  torque  a  worm  gear  has 
a  very  low  efficiency,  while  at  high  speed  under  light  load, 
its  efficiency  is  high;  and  (&)  in  coasting  there  is  a  cer- 
tain amount  of  friction  in  the  worm  and  the  gear.  Tests 
made  by  the  International  Motor  Co.  showed  that  trucks 
equipped  with  a  worm  drive  did  not  coast  as  well  as  other 
types;  hence,  it  is  claimed,  thj^t  even  though  the  worm 
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may  be  more  efficient  than  the  chain  under  certain  condi- 
tions, its  average  efficiency  throughout  the  range  of  condi- 
tions encountered  in  service  is  lower. 

The  most  vulnerable  part  of  the  worm  drive  is  the  bear- 
ing, which  takes  the  enormous  thrust  exerted  by  the  worm. 
In  some  axles  ball  bearings  are  provided  at  this  point; 
others  are  equipped  with  taper  roller  bearings.  Since  the 
worm  must  be  carried  on  the  top  to  obtain  sufficient  road 
clearance,  the  worm  bearings  can  be  lubricated  only  by 
the  oil  carried  up  or  thrown  up  as  the  worm  wheel  rotates. 
When  this  runs  at  a  low  speed,  sufficient  oil  is  not  always 
carried  to  the  top.  To  provide  sufficient  lubrication  special 
means,  like  oil  troughs,  are  sometimes  fitted  inside  the 
worm  wheel  housing  to  catch  the  oil  and  lead  it  to  the 
bearings.  The  worm  drive  is  more  expensive  than  other 
forms,  but  it  is  claimed  that  the  maintenance  cost  is  con- 
siderably less.  When  the  pressure  on  the  worm  is  not  too 
high,  the  gears  properly  cut  and  the  lubrication  adequate, 
the  film  of  oil  is  not  squeezed  out  from  between  the  sur- 
faces, and  there  is  very  little  friction.  However,  when  the 
pressure  is  excessive  and  the  oil  is  squeezed  out,  consider- 
able friction  exists  and  damage  may  result  in  a  short  time. 

Another  reason  for  rear  thrust  bearing  failures  is  that 
the  necessary  play  in  the  worm  takes  the  form  of  a  blow  on 
the  thrust  bearing  whenever  the  clutch  is  thrown  in  or 
speed  changes  are  made.  While  taper  roller  bearings  or 
ball  bearings  can  withstand  high  pressure,  they  cannot 
withstand  impact  very  well.  Trouble  with  thrust  bearings 
may  also  be  caused  by  improper  clearances,  which,  under 
excessive  strain  or  deflection,  cause  an  increase  in  the 
temperature  with  a  consequent  elongation  of  the  worm. 
In  the  worm  drive  the  torque  induces  pressure  on  com- 
paratively small  surfaces  of  the  teeth,  which  rub  one  on 
the  other,  while  with  toothed  gears  or  chains  and  sprockets 
there  is  more  of  a  rolling  contact  than  pure  friction. 

Some  manufacturers  claim  that  torque  arms  and  radius 
rods  impose  additional  stresses  on  the  worm;  hence  they 
advocate  the  Hotchkiss  drive.  With  this  a  cushioning 
effect  is  imparted  to  the  drive  as  the  springs  permit  the 
axle  to  rock  back  slightly  in  starting,  thereby  reducing  the 
pressure  on  the  worm  teeth  when  the  car  is  first  started 
and  the  torque  is  high.  It  is  also  claimed  that  it  permits 
the  worm  and  the  wheel  to  oscillate,  thereby  working  more 
oil  between  the  surfaces  than  is  possible  with  a  rigid  drive. 
On  the  other  hand,  opponents  of  the  Hotchkiss  drive  in 
connection  with  worm  gears  claim  that  they  must  put 
extra  weight  into  springs  when  the  latter  are  used  to  per- 
form the  functions  of  the  torque  and  radius  rods,  and 
wherever  satisfactory  results  are  obtained  with  the  Hotch- 
kiss drive  the  springs  must  have  a  greater  factor  of  safety. 
I  believe  that  the  Hotchkiss  drive  when  properly  designed 
gives  satisfaction,  even  though  the  springs  are  relied  upon 
to  perform  more  severe  functions.  While  many  objections 
are  brought  forward  against  the  worm  drive,  68  per  cent 
of  all  the  truck  models  manufactured  in  the  United  States 
use  this  type  of  final  drive. 

The  Double-Reduction  Drive 

In  the  double  reduction  rear  axle  two  reductions  take 
place  between  the  propeller-shaft  and  the  live  axle.  The 
first  reduction  is  by  a  pair  of  bevel  gears  and  the  second 
by  a  pair  of  spur  gears,  or  vice  versa.  Instead  of  straight 
bevel  or  spur  gear  teeth,  helical  teeth  can  be  employed. 

The  advantages  claimed  for  this  type  are  (a)  simplicity 
of  construction,  in  that  only  comparatively  small  bevel 
and  spur  gears  are  employed,  which  lend  themselves  easily 
to  quantity  production;  (6)  all  the  gears  are  perfectly 
enclosed  and  protected  from  dust  and  grit,  and  run  in  a 
bath  of  oil;  (c)  its  average  efficiency  is  as  high  as  that 
of  any  other  drive  and  is  substantially  constant  under  all 
speeds  and  loads;  and  (d)  the  gears  will  always  remain 


in  alignment  and  are  .silent  in  running  when  well  fitted. 
The  disadvantages  cited  against  this  drive  are  {a)  an 
increased  number  of  parts  over  the  worm  gear  drive;  {b) 
it  is  heavier  than  the  internal  gear  and  the  chain  drive, 
since  the  live  axle  has  to  carry  the  entire  torque;  and  (c; 
it  is  more  costly  to  manufacture. 

Semi  Floating  Axles 

By  calculating  the  bearing  loads  and  the  shaft  stresses 
of  semi-floating  and  full-floating  axles  we  will  be  in  a 
position  to  determine  their  merits  and  demerits. 

To  find  the  bearing  loads  and  the  shaft  stresses  in  semi- 
floating  rear  axles  three  distinct  conditions  must  be  con- 
sidered.   These  are 

(1)  The  maximum  torque  plus  the  normal  radial  load  on 
the  wheel. 

(2)  The  wheel  locked  and   skidding  forward  when  the 
brakes  are  applied. 

(3)  The    wheel    skidding    sidewise    while    the    truck    is 
running. 

For   example,   a   certain  high   grade  truck   axle   has   a 
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Fig.     1 — Diagram     illustrating     the     bearing     loads 
shaft  stresses  in  a  semi-floating   axle 
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maximum  total  reduction  of  49.61;  the  maximum  horse- 
power is  50  at  1000  r.p.m.  and  the  load  on  each  rear  wheel 
is  9000  lb.  The  torque  in  the  rear  axle  shaft  with  a 
transmission  efficiency  of  85  per  cent,  and  running  in  low 
gear  is  132,850  Ib-in.  or  one-half  this  amount,  66,425  Ib-in., 
in  each  half  of  the  rear  axle  shaft.  On  the  other  hand,  if 
a  transmission  brake  is  employed  or  if  the  engine  is 
speeded  up  and  the  clutch  thrown  in  suddenly,  causing  the 
rear  wheels  to  slip  on  the  ground,  the  maximum  force  at 
the  periphery  of  the  wheel  is  0.6  X  9000  =  5400  lb.,  0.6 
being  the  coefficient  of  friction  between  the  tire  and  the 
road  surface,  and  if  the  wheel  diameter  is  36  in.,  the 
torque  in  each  half  of  the  shaft  is  18  X  5400  =  97,200 
Ib-in.  However,  we  will  not  consider  these  condition^.,  for 
in  our  example  no  propeller-shaft  brake  is  employed,  and 
steel  can  stand  a  large  momentary  occasional  overload 
without  serious  damage. 

The  shearing  or  torsional  stresses  in  the  shaft  can  be 
found  from  the  well-known  formula 

S,  =  TU 
where 

J  =  the  polar  section  modulus 
Si  =  the  shearing  stress  in  pounds  per  square  inch 
T  =  the  torque 

The  diameter  at  the  weakest  point  of  the  axle,  which  is 
close  to  the  inner  bearing,  is  2.4375  in.  The  polar  mo- 
ment of  inertia  at  this  point  is  0.1963  times  the  cube  of 
the  diameter.  Substituting  these  values  in  the  formula 
for  the  shearing  stress,  we  have 

Ss  =  66,425  -f-  [0.1963  X  (2.4375)'] 
=  23,390  lb.  per  sq.  in. 
At  the  outer  bearing  the  shaft  is  4  in.  in  diameter  and  the 
stress  due  to  torsion  at  this  point   calculated  from  the 
formula  is  approximately  5280  lb,  per  sq.  in. 

We   will    now   consider   the    bearing   loads    and    shaft 
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stresses  due  to  the  bending  moments.  Under  ordinary 
running  conditions  the  radial  load  on  each  wheel  is  9000 
lb.;  the  distance  between  the  bearing  centers  is  25  in., 
and  between  the  outer  bearing  and  the  center  of  the  wheel 
6  in.  approximately  as  shown  in  Fig.  1.  If  H^  is  the  re- 
action or  the  radial  load  on  the  outer  bearing,  and  H.  that 
of  the  inner  or  the  differential  bearing,  and  if  the  radial 
load  on  the  wheel  is  designated  by  P,  then,  taking  moments 
about  the  outer  bearing,  we  have 
6P  =  2bH„  hence  H^  =  (6  X  9000)  -f-  25  =  2160  lb. 
Taking  moments  about  the  inner  bearing, 

31P  =  25H.,  and  H^  =  (31  X  9000)  -^  25  =  11,160  lb. 
The  bending  moment  in  the  shaft,  1  in.  from  the  inner 
bearing,  is  2160  in.-lb.,  increasing  toward  the  outer  bear- 
ing, where  it  is  2160  X  25  =  54,000  in.-lb. 

The  tensile  and  compressive  stress  S  of  a  shaft  is  found 
from  the  formula 

S  =  B/Z 
where 

B  =  the  bending  moment 

S  =  the  tensile  and  compressive  stress  of  a  shaft 

Z  =  the  section  modulus 
The  section  modulus,  not  the  polar  section  modulus,  of 
a  round  shaft  is  0.098  times  the  cube  of  the  diameter. 
Near  the  outer  bearing  of  the  shaft  the  diameter  is  4  in. 
Substituting  in  the  formula,  we  have 

5  =  54,000-^  [0.098  X  (4)°] 
—  8600  lb.  per  sq.  in. 

Near  the  inner  bearing  the  diameter  is  2.4375  in.  and  by 
substitution  in  the  formula  we  find  the  stress  equals 
1523  lb.  per  sq.  in. 

Torsional  and  Bending  Stresses 

To  find  the  stress  in  a  shaft  subjected  to  torsion  and 
bending  stresses,  we  may  make  use  of  an  equivalent  twist- 
ing moment  Tc,  which  would  create  the  same  stress  in  the 
shaft  as  that  due  to  the  combined  twisting  moment  T  and 
the  bending  moment  B  and  is  equal  to  the  square  root  of 
the  sum  of  their  squares.     Near  the  inner  bearing 

Tc  =  V[(2160)'  +  (66,425)''']  =  66,500  in-lb.  appr. 
almost  the  same  as  that  found  for  the  twisting  moment 
only.    At  the  outer  bearing 

rc=V [(54,000)'+  (66,425)']  r=  85,000  in-lb.  appr. 

The  stress  in  the  shaft  at  the  outer  bearing  is  therefore 

S^  -  Xc  ^  J  =  85,000  -^  12.56 

=  6570  lb.  per  sq.  in.  approximately 

While  at  the  inner  bearing 

Ss  =  66,500  -f-  2.84  =  23,400  lb.  per  sq.  in.  approximately, 
showing  that  the  stress  in  the  shaft  is  much  greater  near 
the  inner  bearing. 

The  material  used  for  this  shaft  is  S.A.E.  Steel  No. 
2340,  which,  if  heat-treated  to  a  Brinell  hardness  of  335, 
or  a  scleroscope  hardness  of  51,  h'^s  a  tensile-strength  of 
175,000  lb.  per  sq.  in.  and  an  elastic-limit  of  150,000  lb. 
per  sq.  in.  The  shearing  strength  of  steel  is  approxi- 
mately 85  per  cent  of  its  tensile-strength  or 

175,000  X  0.85  =  149,000  lb.  per  sq.  in., 
while  the  transverse  elastic-limit  or  the  elastic  limit  in 
shear  is  approximately  35  per  cent  of  its  ultimate  shearing- 
strength,  and  this  should  be  considered  when  finding  the 
factor  of  safety.  Therefore,  the  elas>4c-limit  in  shear 
eqj'als 

149,000  X  0.35  =  52,150  lb.  per  sq.  in.  approximately. 
Very  few  data  seem  to  be  available  as  to  the  elastic-limit 
in  shear  of  various  steels,  but  at  the  weakest  portion  of 
the  shaft  the  factor  of  safety  is 

52,160  -^  23,400  =  2.23  approximately 
under  normal  conditions,  when  running  in  low  gear. 

Next  we  will  investigate  the  bearing  loads  and  shaft 
stresses  when  the  brakes  are  applied  and  the  wheel  is 
locked  and  sliding  forward.     In  this  case  there  is  a  hori- 


zontal force  at  the  periphery  of  the  wheel  equal  to  the 
vertical  or  normal  load  of  9000  lb.  resting  on  it  multi- 
plied by  the  coefficient  of  friction  0.6,  as  was  mentioned 
before,  or  5400  lb.  The  two  forces,  the  vertical  and  the 
horizontal,  act  at  right  angles  to  each  other.  The  result- 
ant radial  load  R  on  the  wheel  due  to  these  two  forces 
is  equal  to  the  square  root  of  the  sum  of  their  squares 
or  10,500  lb.  If  we  call  the  reactions  or  bearing  pressures 
in  the  outer  and  inner  bearings  H^  and  i/,  respectively,  by 
taking  moments  about  the  outer  bearing  we  have 

6R  =  25H., 
from  which 

H=  =  6/2  -^  25  =  (6  X  10,500)  -^  25  =  2520  lb. 
Taking  moments  about  the  inner  bearing,  we  have 

31B  =  25Hi; 
hence 

H,  =  (31  X  10,500)  ^  25  =r  13,000  lb. 
The  bending  moment  near  the  inner  bearing  is  2520  in-lb., 
and  near  the  outer  bearing  it  is 

25  X  2520  or  6  X  10,500  =  63,000  in-lb. 
Then,  since  S  =  B/Z,  at  the  inner  bearing 

S  =  2520  -^  1.418  =  1770  lb.  per  sq.  in. 
and  at  the  outer  bearing 

S  =  63,000  ~  6.28  =  10,000  lb.  per  sq.  in. 
approximately,  the  values  for  Z  at  the  inner  enr  of  the 
shaft  being  1.418  and  at  the  outer  end  6.28  as  found  be- 
fore. It  is  seen,  therefore,  that  under  these  conditions, 
with  the  wheels  locked  and  sliding  forward,  the  stresses 
in  the  shaft  are  very  low,  especially  in  view  of  the  fact 
that  the  shaft  is  subjected  to  bending  stresses  only.  The 
material  is  in  tension  and  compression,  and  its  elastic- 
limit  is  150,000  lb.  per  sq.  in. 

Stresses  Due  to  Side  Skids 

We  will  now  consider  the  bearing  loads  and  shaft 
stresses  resulting  from  skidding  sidewise  when  turning 
a  corner  at  a  certain  speed.  Under  these  circumstances 
the  centrifugal  force  Fc,  which  causes  the  rear  of  the 
truck  to  skid,  will  equal  the  coefficient  of  friction,  0.6, 
multiplied  by  the  total  weight,  6W,  carried  by  the  two 
rear  wheels.  In  this  case,  therefore,  F  ^  0.6  X  18,000  = 
10,800  lb. 

Assuming  that  the  center  of  gravity  of  the  entire  load 
on  the  rear  wheels  is  located  45  in.  from  the  ground  and 
calling  this  distance  h;  that  the  total  pressure  between  the 
two  rear  tires  and  the  ground  is  designated  by  P;  that 
Po  is  the  pressure  on  the  outer  wheel  and  Pi  that  on  the 
inner  wheel  when  rounding  a  curve;  that  the  tread,  t,  is 
56  in.  and  that  the  radius  of  the  wheel,  r,  is  18  in.,  then, 
by  taking  moments  about  the  point  where  the  inner  wheel 
touches  the  ground,  we  have 

PoXt=^  (T^Xl/2t)  +  (FcXh) 
or 

Po  =  l/2Tr+[(FcX/»)  -^t] 
Substituting  the  assumed  numerical  values,  we  obtain 

Po  =  (18,000  ~2)  -\-  [  (10,800  X  45)  -f-  56] 
=  17,700  lb. 

The  load  on  the  inner  wheel  will  be  9000  —  8700  or  300  lb. 
In  addition  to  the  radial  load,  there  is  a  thrust  load  Lt 
on  the  two  wheels  arising  from  the  tendency  to  skid;  this 
thrust  load  is  equal  to  the  centrifugal  force  Fo  and  is  dis- 
vided  between  the  two  rear  wheels  in  proportion  to  their 
radial  load.  Hence,  the  thrust  load  on  the  outer  rear 
wheel  between  the  tire  and  the  ground 

Lo  =  0.6  XPo  =  0.6  X  17,700  =  10,600  lb. 
Thus  the  total  radial  load  on  the  outer  wheel  is  17,700  lb., 
and  the  side-thrust  at  the  bottom  of  the  wheel  10,600  lb. 
Taking  moments  about  the  inner  bearing,  we  have 

31Po  =  25H,  +  (r  X  Lo) 

Hr=[nPo—(rXLo) 2 -^25 
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Substituting  the  corresponding  numerical  values  for  the 
various  letters,  we  have 

Hx  =  [  (31  X  17,700)  —  (18  X  10,600)  ]  -^  25 
=  14,300  lb. 
Taking  moments  about  the  outer  bearing  we  have 

6  Po  =  25  H2  +  (r  X  Lo) 
H2  =  [6P0  —  (r  X  I/O  )  ]  -^  25 

=  [(6  X  17,700)  —  (18  X  10,600)]  -^  25 
=  —  3384  lb. 

The  result  is  a  minus  quantity,  as  the  bearing  will  carry 
the  load  on  the  top,  while  under  normal  running  it  will 
carry  it  at  the  bottom.  It  should  be  remembered  that  the 
outer  bearing  also  has  to  carry  a  thrust  load  of  10,600  lb. 
Knowing  the  bearing  pressures  or  the  reactions  we  can 
easily  find  the  bending  moments  and  the  stresses  in  the 
shaft,  as  in  the  last  example.  The  bending  moment  B 
near  the  inner  bearing  is  3384  in-lb.  and  near  the  outer 
bearing 

25  X  3384  =  84,600  in-lb,  approximately. 
In  addition  to  the  bending  moment  due  to  skidding,  the 
twisting  moment  in  the  shaft  due  to  the  drive  must  be 
considered.  Evidently  the  truck  will  have  to  be  in  the 
high  gear  to  travel  at  the  requisite  speed  to  produce 
skidding;  hence  the  torque  will  be  much  lower,  but  even 
if  the  truck  were  in  the  low  gear,  and  the  torque  be 
66,425  Ib-in.,  the  maximum  stress  in  the  shaft  would  be 
barely  higher  than  under  straight  forioard  travel,  when 
in  the  low  gear.  If  the  low  gear  torque  is  added,  the 
equivalent  twisting  moment  near  the  inner  bearing  is 
practically  the  same  as  that  found  before,  66,500  in-lb., 
and  the  shearing  stress  equals  23,400  lb.  per  sq.  in.  Near 
the  outer  bearing  the  twisting  moment  has  a  value  of 
approximately  107,000  in-lb.,  and  the  stress  is  8550  lb. 
per  sq.  in.  When  skidding  sidewise  the  torque  is  con- 
siderably lower  in  practice,  for  the  truck  would  not  skid 
unless  it  traveled  in  one  of  the  higher-speed  gears,  unless 
the  road  surface  were  muddy  or  slippery,  and  in  such 
event  the  coefficient  of  friction  is  considerably  lower; 
hence  the  bending  moment  would  be  lower.  The  maxi- 
mum stress  in  shear  is  therefore  near  the  inner  bearing 
on  straight  forward  travel  in  the  low  gear  and  amounts 
to  23,400  lb.  per  sq.  in. 

Full-Floating  Axles 

The  stresses  in  the  shaft  of  a  full-floating  axle  are 
purely  torsional  or  shearing  stresses,  and  if  the  engine 
power  and  gear  reduction  are  as  in  the  last  example,  the 
maximum  torque  will  be  as  found  before,  66,425  Ib-in.  in 
each  axle  shaft.  If  the  shaft  dimensions  are  the  same  as 
in  the  previous  example,  the  maximum  unit-stress  for 
torsion  in  the  shaft  metal  would  be  as  that  found  before, 
23,390  lb.  per  sq.  in.  In  a  full-floating  axle  the  shaft  di- 
mensions are,  as  a  rule,  uniform,  not  tapered  as  in  the 
semi-floating  type,  since  the  live  axle  is  relieved  of  all 

^    bending  moments  by  the  wheel  bearings. 

*■  The  maximum  radial  load  on  the  wheels,  when  the  brake 
is  applied  and  the  wheels  slide  forward,  is  the  resultant 
radial  load  due  to  the  combined  horizontal  and  vertical 
forces  and  is  the  same  as  found  before,  10,500  lb.  If  the 
distance  between  the  bearings  is  7  in.,  as  shown  in  Fig.  2, 
the  inner  bearing  H^  is  21/2  in.  from  the  wheel  center,  and 
the  outer  bearing  H^  4V2  in-,  then,  by  taking  moments 

'      about  the  outer  bearing,  we  find 

IH,  =  4.5  X  10,500,  hence  H2  =  (4.5  X  10,500)  -^  7  =  6750  lbs. 
and  the  load  on  the  outer  bearing 

H,  =  (2.5  X  10,500)  ^  7  =  3750  lb. 
When  the  wheels  skid  sidewise,  the  bearing  loads  on 
the  outer  wheel  are  considerably  higher.     If  the  centrif- 
ugal force  Fo  that  produces  the  skidding,  and  the  radial 
load  Po  are,  as  found  before,  17,700  and  10,600  lb.  re- 


spectively, then  by  the  law  of  moments  we  obtain 

1H2  =  4.5  Po  -{- 18  Fo 
hence 

H.  =  [  (4.5  X  17,700)  +  (18  X  10.600)  ]  -^  7 
=  38,700  lb. 
and 

7  H,  +  18  Fc  =  2.5  Po 
from  wnich 

H^  =  [  (2.5  X  17,700)  —  (18  X  10,600)  ]  ^  7 
=  —  21,000  lb.  approximately 
showing  that  on  the  outer  bearing  the  load  is  reversed 
from  its  normal  direction.    In  addition  there  is  a  thrust 
load  of   10,600  lb.     The   results   obtained   are  given   in 
Table  1. 

TABLE   1 — COMPARISON   OF    STRESSES  AND   BEARING   LOADS  IN 
SEMI-FLOATING  AND   FULL-FLOATING  AXLES 

Type  of  Axle  Semi-Floating     Full-Floating 

Maximum  Stress,  lb.  per  sq.  in. 

Near  wheel   8,550  23,390 

Near   differential    23,400  23,390 

Maximum  Bearing  Load,  lb. 

Outside  of  wheel —21,000 

Inside  of  wheel  14,300  38,800 

At  the  differential   —3,384  

Thrust    load    10,600  10,600 
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Fig.  2 — Diagram   illustrating  the 

bearing  loads  and  shaft  stresses 

in   a   full   floating    axle 


o 


From  Table  I  we  can  judge  that  the  maximum  shaft 
stresses  are  practically  the  same  in  both  designs,  but 
the  shaft  in  the  full-floating  axle  can  be  made  lignter 
and  at  less  cost  since  the  stress  is  uniform  in  the  entire 
shaft  and  the  shaft  is  relieved  of  all  but  torsional 
stresses.  Furthermore,  in  the  semi-floating  axle,  the 
bending  stresses  are  continually  reversed;  therefore  a 
higher  factor  of  safety  should  be  used.  The  bearing 
loads  in  the  full-floating  axle  are  considerably  higher, 
which  will  impose  a  much  greater  bending  moment  on 
the  axle  housing.  Hence  the  bearings  and  the  axle  hous- 
ing must  be  made  heavier  and  thus  this  axle  will  be 
more  expensive  to  manufacture  than  the  semi-floating 
axle. 

Standardization  of  Axle  Parts 

Following  the  presentation  of  the  foregoing  paper  the 
chairman  stated  that  the  Council  of  the  Society  had 
asked  the  sections  to  take  a  more  direct  interest  in  the 
standards  work  of  the  Society,  and  that  for  this  reason 
he  had  requested  C.  T.  Myers  of  the  Truck  Division  of 
the  Standards  Committee  to  discuss  standardization 
possibilities  in  reference  to  rear  axles  for  trucks.  Myers 
thereupon  made  the  following  remarks  giving  his  views 
on  this  subject: 


712 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Myers  Suggests  Axle  Standardization 


March  30,  1922 


A  casual  glance  through  Favary's  paper  by  an  S.  A.  E. 
Standards  Committeeman  will  cause  him  to  contemplate 
with  awe  the  enormous  investment  in  axle  spare  parts  it 
must  entail  to  service  the  different  makes  of  motor  trucks 
already  in  operation.  Further  contemplation  multiplies 
this  by  the  amount  of  different  manufacturing  tool  equip- 
ment necessary  to  produce  them,  and  the  terrific  expense 
it  must  entail  to  keep  the  many  little  armies  of  salesmen 
each  fighting  their  twenty  sided  battles  over  unimpor- 
tant detail.  Eighty  million  dollars  is  spent  every  year  to 
sell  trucks — a  large  part  of  it  going  to  support  fruitless 
detail  arguments.  The  truck  industry  now  generally 
recognizes  that  it  must  sell  transportation  and  not  de- 
tails, and  there  seems  to  be  a  large  opportunity  to  stand- 
ardize on  axle  details.  Everyone  at  interest  will  bene- 
fit by  this,  for  all  the  well  known  types  of  rear  axles  are 
firmly  established  in  the  trade  and  give  very  good  results 
in  use.  The  user  is  not  interested  in  axles  if  they  carry 
his  goods  without  disturbing  his  peace  of  mind.  When 
accidents  happen  or  wear  takes  place,  however,  he  wants 
repairs  made  quickly  and  cheaply.  This  not  only  saves 
him  money  but  keeps  him  in  the  frame  of  mind  to  spend 
it  in  buying  another  truck. 

Having  in  mind  that  any  suggestions  I  may  make  will 
be  promptly  corrected  or  amplified,  I  will  put  before  you 
certain  features  of  the  various  axle  designs  which  seem 
to  offer  more  or  less  attractive  fields  in  which  to  pursue 
the  well-defined  and  enormously  profitable  policy  of 
standardization,  which  has  been  steadfastly  fostered  by 
the  Society  of  Automotive  Engineers. 

The  various  types  perform  exactly  similar  functions  in 
a  variety  of  ways,  (a)  They  support  the  springs  on 
which  rest  the  weight  of  body  and  pay  load,  (b)  They 
carry  brakes,  (c)  They  are  supported  by  the  wheel 
bearings,  (d)  They  carry  parts  which  transmit  the  en- 
gine torque.  For  equal  loads,  stresses  and  similar  points 
of  attachment  it  is  natural  to  think  that  the  same  bear- 
ings, proportion  and  size  of  parts,  etc.,  will  serve  as 
well  on  one  axle  as  another.  In  this  light  we  can  inves- 
tigate the  present  subject  by  comparing  the  similar 
aspects  of  the  various  axles. 

The  range  of  truck  sizes  to-day  may  be  divided  roughly 
into  7  categories  as  indicated  by  their  pay  load  capaci- 
ties, viz.,  %-ton,  1-ton,  iVa-ton,  2y2-ton,  3y2-ton,  5-ton 
and  6y2-ton. 

1 — For  each  category  standard  spring  center-lines  and 
spring  widths  can  be  established,  giving  a  reasonable 
variation  for  the  time  being  by  using  spring  pads  that 
are  wider  than  necessary.  The  spring  centers  will  de- 
pend upon  frame  widths,  a  subject  which  is  now  being 
attacked  with  every  reason  to  expect  success.  These  es- 
tablished, the  spring  clips  and  nuts  will  readily  fall  in 
line.  Even  the  spring  pad  drilling  and  spring  seat 
height  offer  possibilities  of  being  reconciled  between 
chain  drive  and  internal  gear  axles,  and  also  among  sin- 
gle reduction,  double  reduction  and  worm  drive  axles. 

2 — Standard  brake  drum  diameters,  widths  and  metal 
thicknesses  are  now  being  discussed  in  the  S.  A.  E. 
Standards  Committee  and  tentative  iimensions  have 
been  suggested.  Once  these  are  determined  the  door  is 
open  to  the  crying  need  for  standardizing  the  dimensions 
of  brake  linings,  rivets,  hinge  pins,  cams  or  toggles,  di- 
ameters of  camshafts  and  bushings,  fits  for  camshaft 
levers,  clearances  and  movements,  release  springs  and  all 
the  unessential  details  that  are  so  annoying  when  re- 
placements are  needed  at  an  inopportune  time  or  in  an 
out-of-the-way  place.  There  will  be  double  paths  to  fol- 
low here  by  those  who  differ  as  to  having  more  than  one 


brake  inside  the  drum,  and  possibly  by  the  adherents  of 
an  external  brake. 

3 — Once  the  brake  drum  width  is  selected  the  wheel 
spoke  is  located.  The  wood  wheel  can  readily  fall  in 
line  here  and  the  steel  wheel  also.  Our  tire  sizes  are 
standard  and  also  their  fits  on  the  wheels.  Standard 
practice  with  reference  to  front  wheel  hubs  has  already 
been  adopted  by  the  S.  A.  E.  The  rear  hubs  should  also 
yield  to  the  same  analysis  and  attack,  although  the  solu- 
tion will  not  be  so  simple.  The  hub  details  depend  upon 
the  type,  size  and  location  of  the  bearings  used. 

4 — The  wheel  bearings  cause  a  considerable  diversifi- 
cation. Either  ball  or  roller  bearings  can  be  employed 
in  each  of  the  five  types  of  axles  most  used.  But  of  these 
five  types  single  reduction,  double  reduction  and  worm- 
drive  can  be  grouped  in  both  the  fixed  hub  or  full  float- 
ing designs;  while  chain  drive  and  internal  gear  drive 
can  also  be  grouped.  Thus,  for  each  size  truck  axle  16 
variations  in  bearing  sizes,  types,  fits  and  spacing  can 
be  reduced  to  6.  Possibly  a  thorough  study  of  the  situa- 
tion would  still  further  reduce  these  as  was  found  possi- 
ble in  the  front  hub  bearing  standardization,  where  over 
200  hub  variations  were  boiled  down  to  10,  which  are 
served  by  only  14  bearings. 

5 — Hubs,  flanges,  hub  caps  and  wheel  fits  can  be  cor- 
respondingly standardized  once  the  bearings  are  fixed. 

6 — The  fits  at  the  outer  ends  of  spindles  and  drive 
shafts  can  be  standardized  in  accordance  with  the  classi- 
fication given  under  4;  and  if  the  wheel  tracks  are  held 
close  the  spindles  and  drive  shafts  themselves  offer  possi- 
bilities. 

7 — 4,  5  and  6  will  react  on  the  spring  pads  mentioned 
under  1,  and  help  reconcile  some  discrepancies  which 
may  at  first  occur  there. 

8 — Differentials  can  be  standardized  and  the  subject 
is  now  under  consideration.  A  reasonable  number  of 
sizes,  which  will  cover  the  range  of  torques  to  be  trans- 
mitted, is  all  that  is  necessary.  It  should  make  little  dif- 
ference in  what  type  of  axle  they  are  used.  There  would 
be  a  series  for  ball  bearings  and  a  series  for  roller 
bearings. 

9 — The  above  accomplished  the  fits  for  the  inner  ends 
of  drive  shafts  would  fall  in  line. 

10 — Bevel  gearing,  spur  gearing  and  worm  gearing  all 
offer  great  opportunities  for  standardization.  This  should 
lead  to  a  similar  accomplishment  for  the  bearings  and 
bearing  fits  on  worm  spindles  and  bevel  pinion  spindles, 
but  these  can  be  standardized  whether  or  not  the  gearing 
is  standardized. 

11 — Adjusting  devices  for  differential  bearings  and 
spindle  bearings  also  offer  a  field. 

12 — The  spindle  fits  for  universal  joint  flanges  have  al- 
ready been  standardized. 

13 — Clevises  and  pins  for  brake  lever  connections  have 
already  been  standardized.  Possibly  the  levers  them- 
selves are  susceptible  to  similar  standardization. 

Discussion  of  Favary  Paper 

0.  M.  Burkhardt  of  the  Pierce-Arrow  Motor  Car  Co. 
submitted  a  written  discussion  in  which  he  explained 
his  reasons  for  favoring  the  full  floating  type  of  axle 
for  carrying  loads  up  to  12,000  lb.  He  gave  figures  to 
show  that  the  full  floating  construction  is  impracticable 
for  greater  weights  than  this. 

W.  F.  Rockwell  of  the  Wisconsin  Parts  Co.  stated  that 
he  much  favored  the  semi-floating  design  which  he  said 
weighs  less  in  some  instances  than  the  full  floating  type. 
He  stated  that  the  cam-operated  internal  brake  appears 
to  be  the  only  type  which  is  not  rendered  inoperative  at 


March  SO,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


713 


times  by  snow  and  slush.  He  stated  that  he  does  not 
favor  the  propeller  shaft  brake  because  of  its  great  sen- 
sitiveness, short  life  due  to  higher  speed  and  the  possi- 
bility of  serious  accident  in  case  of  shaft  breakage  which 
sometimes  occurs  before  the  truck  operator  realizes  that 
the  brake  has  become  inoperative  as  a  means  for  retard- 
ing the  speed  of  the  vehicle.  He  said  that  the  use  of 
bevel  gear  and  double  reduction  truck  axles  is  increasing 
and  that  in  England,  where  the  internal  gear  type  was 
once  used,  it  has  been  superseded  by  either  double  reduc- 
tion or  worm  types.  The  double  reduction  type  of  con- 
struction involves  lower  stresses,  he  said,  and  less  likeli- 
hood of  costly  renewals,  due  to  injury.  In  common  with 
most  engineers,  he  favors  light  unsprung  weight,  but 
not  so  light  as  to  interfere  with  proper  alignment  of  the 
parts.  All  axle  designs,  he  said,  are  compromise  de- 
signs in  which  disadvantages  are  minimized  as  far  as 
possible. 

Effect  of  Unsprung  Weight 

A  great  deal  of  the  discussion  centered  around  the 
matter  of  unsprung  weight.  Favary  stated  that  the 
greater  the  weight  the  greater  will  be  the  kinetic  energy 
imparted  to  an  axle  where  it  is  raised  a  given  amount  in 
passing  over  a  bump  in  the  road;  consequently,  the 
greater  will  be  the  shock  imparted  to  the  chassis  with 
a  given  spring  suspension.  In  this  connection  C.  T. 
Myers  stated  that  there  is  great  uncertainty  in  regard  to 
the  effect  of  unsprung  weight  on  tire  wear  It  is  gen- 
erally assumed  that  tire  wear  increases  with  increase  in 
unsprung  weight,  but  Myers  stated  that  he  had  yet  to  see 
any  conclusive  experimental  evidence  to  substantiate  this 
assumption.  He  mentioned  certain  tests  in  which  it  had 
been  found  that  tire  mileage  on  some  worm-drive  Pierce- 
Arrow  trucks  was  as  much  as  70  per  cent  greater  than 
that  on  similar  trucks  using  chain  drive,  therefore  pre- 
sumably having  much  less  unsprung  weight  on  the  rear 
axle. 

R.  E.  Fielder  of  the  Fifth  Avenue  Coach  Co.  stated 
that  from  1910  to  1913  the  tire  cost  on  De  Dion  buses 
used  by  his  company  was  21/2  cents  per  mile.  These 
buses  had  extremely  heavy  rear  axles  in  which  the 
wheels  alone  weighed  over  700  lb.  The  present  cost  per 
mile  for  tires  on  buses  equipped  with  a  worm-driven  axle 
some  700  lb.  lighter  than  formerly  employed  is  about 
0.85  cents.  This  result  is  not  attributed  so  much  to  dif- 
ference in  unsprung  weight  as  to  improvements  in  the 
tires  themselves,  and  the  fact  that  steel  wheels,  which  are 
said  to  hold  their  shape  better  than  wooden  wheels  form- 
erly employed,  are  used.  Fielder  considers  that  light,  un- 
sprung weight  is  an  advantage,  however,  not  only  in  re- 
spect to  tire  wear,  but  in  respect  to  damage  to  the  road 
surface,  which  is  less  with  the  lower  unsprung  weight. 
This  fact  should  not  be  overlooked  as  it  is  certain  to 
ultimately  have,  directly  or  indirectly,  a  considerable 
bearing  upon  the  cost  of  bus  operation 

Advantages  of  Semi-Floating  Axles 

In  one  type  of  construction  employed  by  the  Fifth 
Avenue  Coach  Co.  Fielder  stated  that  it  had  been  possi- 
ble to  effect  a  saving  of  66  lb.  in  weight  by  the  use  of 
tubular  as  against  solid  axle  shafts.  He  agreed  with  the 
author  of  the  paper  to  the  effect  that  it  is  better  to  have 
unsprung  weight  at  the  center  than  at  the  ends  of  the 
axle.  He  stated  that  the  semi-floating  type  of  axle  pos- 
sesses considerable  advantage  from  a  service  standpoint 
in  that  it  is  not  necessary  to  disturb  the  wheel  bearings 
when  the  wheels  are  removed  to  change  tires  or  repair 
brakes.  With  the  full  floating  type  of  axle  dirt  is  apt 
to  get  into  the  bearings  when  the  wheel  is  removed  and 
the  bearings  are  not  always  properly  adjusted  when  the 


wheel  is  replaced  with  the  result  that  rapid  wear  of  the 
bearings  occurs. 

Replying  to  Fielder's  criticism  of  the  wood  wheel, 
Myers  stated  that  careful  comparative  tests  of  wood  and 
steel  wheels  had  shown  an  advantage  of  12  per  cent  in 
tire  mileage  in  favor  of  the  wood  construction. 

M.  C.  Horine  of  Mack  Trucks,  Inc.,  drew  attention  to 
the  Disadvantages  of  using  two  sets  of  brakes  bearing 
on  the  same  drum,  since  overheating  caused  by  the  use 
of  one  set  of  shoes  adversely  affects  the  efficacy  of  the 
second  set.  For  this  reason  he  favors  the  use  of  a  pro- 
peller shaft  brake  which,  he  stated,  is  the  only  fully 
equalized  type  and  is  therefore  least  apt  to  cause  skid- 
ding. Shaft  brakes  are  serviceable,  he  said,  if  rigidly 
mounted  on  frame  cross  members.  They  are  not  in  any 
case  affected  by  spring  action  as  are  some  wheel  brakes. 

Horine  also  drew  attention  to  the  advantages  of  a 
drop  forged  double  reduction  axle  with  banjo  set  at  45 
deg.,  such  as  is  used  in  some  models  of  Mack  trucks.  He 
stated  also  that  the  chain  drive  has  been  much  improved 
in  recent  years  as  have  other  types  of  drive.  In  answer 
to  a  question  regarding  chain  life  he  stated  that  the 
chains  used  on  Mack  trucks  give  an  average  service  of 
18,000  to  21,000  miles. 

C.  W.  Spieer  of  the  Spicer  Mfg.  Co.  stated  that  in  his 
long  experience  in  the  manufacture  of  universal  joints 
and  propeller  shafts,  he  had  been  unable  to  find  that 
these  parts  are  subject  to  any  higher  stresses  when  the 
propeller  shaft  brake  is  employed  than  when  the  brakes 
are  on  the  rear  wheels,  but  Favary  took  the  view  that  the 
use  of  a  transmission  brake  entails  higher  torque  on  the 
propeller  shaft  and  universal  joints  and  results  also  in 
greater  axle  stresses. 

Propeller  Shaft  Breakage 

A.  F,  Masury,  chief  engineer  of  Mack  Trucks,  Inc., 
stated  that  propeller  shaft  brakes  are  satisfacton,-  only 
when  they  are  well  supported,  and  otherwise  properly 
designed  He  stated  further  that  his  experience  had  shown 
that  propeller  shaft  breakage  is  most  apt  to  occur  when 
the  driver  allows  the  engine  to  stop  when  the  truck  is 
coasting  and  then  suddenly  re-engages  the  clutch  as  a 
means  of  cranking  the  engine.  He  said  also  that  the 
use  of  a  full-floating  axle  with  a  live  axle  shaft  made  of 
very  high  grade  steel  provides  a  very  flexible  drive. 
Axle  shafts  used  in  liite  Mack  trucks  can,  he  said,  be 
twisted  through  three  full  revolutions  before  breaking. 

Masury  stated  that  careful  tests  made  by  his  engineer- 
ing organization  on  trucks  equipped  respectively  with 
chain  drive,  double  reduction  and  worm  gear  axles  had 
shown  superior  performance  of  the  first  two  types,  in 
coasting,  climbing  grades  on  second  speed,  average  speed 
on  hills,  maximum  torque  and  drawbar  pull. 

Masury  cautioned  against  the  possibility  of  the  ill  ef- 
fects of  too  comprehensive  standardization  which,  he 
said,  would  tend  to  prevent  initiative  and  progress  in  im- 
proving design.  He  cited  the  Master  Car  Builders" 
standards  as  having  prevented  engineering  development 
in  the  railway  field,  and  said  that  the  most  successful 
concerns  in  the  passenger  car  industry  had  paid  least 
attention  to  standardization.  C.  T.  flyers  took  excep- 
tion to  this  view,  stating  that  the  most  completely  stand- 
ardized passenger  cars  have  proved  to  be  the  greatest 
commercial  success.  He  also  stated  that  M.  C.  B.  stand- 
ards had  greatly  simplified  the  problem  of  repair  work 
wherever  this  work  had  to  be  done. 

H.  C.  McBrair  stated  that  it  is  possible  to  make  spiral 
bevel  axles  with  reductions  of  9  or  10  to  1  and  that  with 
the  multiple  direct  drive  type  of  axle  which  he  advocates 
it  is  possible  to  secure  much  higher  fuel  mileage  than  is 
usual  with  single  bevel  gear  construction. 
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The  Relation  of  Carburetion  to  Fuel 

Economy 

Part  II 

Vaporization  from  a  theoretical  and  practical  standpoint  is  discussed 
by  the  author  who  concludes  that  proper  operation  of  the  entire  carburet- 
ing system  depends  on  complete  and  instantaneous  combustion  of  the  fuel. 

By  J.  N.  Golten 


Figs.  10  to  14,  taken  from  P.  S.  Tice's  paper,  "Flow  in 
Intake  Manifolds  and  Cylinders,*"  give  a  visual  indi- 
cation of  the  complex  flow  lines  in  a  simple  two-branch 
manifold,  and  their  variation  with  change  in  throttle 
opening. 

Figs.  10  and  11  show  the  conditions  existing  in  the 
manifold  with  the  throttle  slightly  open.  Notice  that 
the  fuel  is  not  evenly  distributed  throughout  the  mani- 
fold cross-section,  but  flows  in  a  comparatively  concen- 
trated stream.  (Due  to  the  small  cross-section  of  the 
fuel  stream  the  vaporization  rate  is  greatly  reduced. 
See  section  on  Rate  of  Vaporization.)  Of  perhaps  even 
greater  interest  is  the  fact  that  the  flow  lines  in  the 
two  horizontal  sections  of  the  manifold  are  entirely  dif- 
ferent. This  would  affect  the  vaporizing  action  of  a 
centrally  located  hotspot.  A  significant  fact  shown  by 
Figs.  11  and  12  is  the  collection  of  fuel  in  the  idle 
branch  of  the  manifold  when  the  right-hand  cylinders 
are  aspirating,  and  the  absence  of  this  collection  when 
the  left-hand  cylinders  are  being  charged.  This  phe- 
nomenon accounts  for  some  of  the  inequalities  of  dis- 
tribution. 
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F-jg_  10 — (Above) — Note  the  concentrated  fuel 
stream  and  unsymmetrical  distribution  In  the 
manifold  branches  with  the  throttle  slightly 
open.  Fig.  11 — (Below) — Opening  the  throttle 
still  further  does  not  change  the  nature  of  the 
distribution  but  results  in  an  accumulation  of 
liquid  In  one  idle  branch  of  the   manifold 


A  further  cause  of  unequal  distribution  among  cylin- 
ders is  the  whirling  set  up  in  the  bends  forming  the 
manifold  outlets.  Examination  of  the  illustrations  will 
show  that  in  the  two  ends  of  the  pipe  the  concentrations 
of  liquid  occupy  somewhat  different  positions.  When 
the  whirling  charge  reaches  the  usual  siamesed  valve 
pockets  it  is  almost  certain  that  one  cylinder  of  the  pair 
will  receive  more  of  the  concentrated  stream  than  the 
other,  a  fact  that  is  amply  demonstrated  by  experience. 
In  Fig.  13  is  shown  the  open  throttle  condition  which 
results  in  the  nearest  approach  to  equal  distribution. 

Charge  Deflection  by  Throttle  Valve 

Fig.  14  is  a  section  through  the  riser  of  the  manifold 
in  a  plane  at  right  angles  to  the  outlets  of  the  tee.  The 
illustrations  show  the  variation  in  the  throttle  deflecting 
action  as  the  throttle  is  turned  through  180  deg.  Note 
the  intense  whirling  action  as  the  fuel  is  drawn  into  the 
horizontal  section  of  the  manifold.  At  open  throttle  the 
flow  in  the  horizontal  branch  is  unstable,  whirling  first 
in  one  direction  and  then  in  the  other,  which  results  in 
a  symmetrical  figure  being  recorded  by  the  camera. 

The  illustrations  just  referred  to  are  indicative  of 
what  happens  in  all  manifolds  no  matter  what  their  shape 
or  size.  Of  course,  it  is  true  that  conditions  in  some 
manifolds  are  much  worse  than  in  others ;  each  manifold 
is  a  case  by  itself,  but  changing  manifold  shape,  while  it 
may  improve  matters,  will  never  secure  perfect  distribu- 
tion throughout  the  throttling  range.  Redesigning  mani- 
folds to  secure  better  distribution  is  a  long  and  ticklish 
task,  nevertheless,  it  would  well  pay  many  manufactur- 
ers to  undertake  work  of  this  sort. 

Vaporization 

Assuming  that  the  metering  and  distributing  problems 
of  a  carbureting  system  have  been  satisfactorily  solved, 
there  still  remains  the  third  important  carburetion  essen- 
tial, vaporization.  Unless  all  of  the  correctly  metered  and 
distributed  fuel  in  the  cylinder  is  available  for  combus- 
tion, the  carbureting  problem  is  still  unsolved.  Liquid 
fuel  cannot  burn;  it  is  only  when  it  is  in  a  gaseous  or 
vaporous  state  that  the  hydrocarbon  fuel  molecule  can 
chemically  combine  with  oxygen  and  liberate  heat.  There- 
fore, in  order  to  secure  maximum  fuel  utilization  it  is 
highly  important  that  all  the  fuel  be  in  such  a  physical 
state  that  its  potential  heat  energy  can  be  utilized. 

Not  only  must  the  fuel  be  completely  vaporized,  but 
the  vaporization  must  be  complete  at  the  time  the  spark 
passes  in  the  cylinder.  Only  that  portion  of  the  fuel  that 
is  vaporized  is  effective  in  forming  a  combustible  mix- 
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ture.  Therefore,  if  a  portion  of  the  cor- 
rectly metered  fuel  should  remain  liquid, 
the  mixture  would  be  so  lean  as  to  cause  a 
performance  loss.  In  order  to  supply  this 
deficiency  in  vapor  content,  the  operator 
would  be  forced  to  supply  an  excess  of  fuel, 
which  entirely  upsets  the  metering  rela- 
tions, causing  an  attendant  loss  of  economy 
and  other  detrimental  effects. 

That  portion  of  the  cylinder  heat  which 
is  available  for  vaporization  is  extremely 
limited;  therefore  most  if  not  all  of  the 
vaporization  must  be  done  elsewhere.  Be- 
fore discussing  the  means  of  vaporizing 
fuels  it  may  be  well  to  state  some  of  the  fundamental  con- 
ditions controlling  vaporization. 

From  the  molecular  standpoint,  vaporization  means 
the  flying  off  of  molecules  against  the  forces  of  molecular 
attraction,  these  molecules  losing  kinetic  energy  (heat) 
and  gaining  potential  energy  as  they  leave  the  liquid. 
The  more  rapidly  moving  molecules  will  be  the  first  to 
fly  off,  hence  the  average  kinetic  energy  of  the  molecules 
remaining  behind  will  be  less  than  the  initial  average 
for  the  liquid,  and  the  liquid  will  be  cooled  by  evapora- 
tion. K  the  vapor  is  confined  over  the  liquid,  some 
vapor  molecules  will  strike  the  surface  and  become  liquid 
again,  and  as  the  number  of  vapor  molecules  per  unit 
volume  (i.e.,  the  density  of  the  vapor)  increases,  the 
number  of  molecules  returning  to  the  liquid  per  second 
will  likewise  increase,  until  finally  the  average  number 
returning  will  equal  the  average  number  leaving.  Under 
these  conditions  the  vapor  is  in  equilibrium  with  the 
liquid  and  evaporation  ceases.  The  density,  and  hence 
the  pressure,  of  the  vapor  which  will  be  in  equilibrium 
will  depend  on  the  temperature,  that  is,  on  the  average 
molecular  velocity.  A  vapor  in  equilibrium  with  the 
liquid  is  said  to  be  saturated,  and  the  equilibrium  pres- 
sure is  called  the  saturated  vapor  pressure  (or  vapor 
tension),  which  for  a  given  substance  depends  upon  the 
temperature.  If  the  vapor  is  not  allowed  to  accumulate 
over  the  liquid  it  will  remain  unsaturated,  equilibrium 
will  not  be  reached  and  the  liquid  will  gradually  disap- 
pear by  evaporation.  The  larger  the  extent  of  the  liquid 
surface  the  greater  the  rate  of  evaporization.  If  no 
external  heat  is  applied  to  the  liquid  during  the  time 
this  vaporization  persists,  its  temperature  will  progres- 
sively decrease  and  the  process  of  vaporization  will  be- 
come slower  and  slower.  Similarly,  if  heat  is  supplied 
to  the  liquid  at  a  rate  faster  than  it  is  being  made 
"latent"  by  the  change  in  physical  state,  the  process 
will  be  accelerated.  The  vaporization  of  a  definite  quan- 
tity of  a  given  liquid  requires  a  definite  amount  of  heat, 
and  the  faster  the  heat  is  supplied  the  faster  is  the  rate 
of  vaporization. 

Rate  of  Vaporization 

Vaporization  may  be  accelerated  in  three  ways: 
1 — By  an  increase  in  the  exposed  liquid  surface. 
2 — By  the  removal  of  the  vapor  as  fast  as  it  is  foi*med. 
3 — By  the  addition  of  heat. 

Of  these  means  the  last  is  by  far  the  most  effective. 

As  stated  before,  the  ideal  carbureting  system  would 
be  one  in  which  the  fuel  would  be  delivered  to  the  cylin- 
der in  such  a  condition  that  its  vaporization  would  be 
complete  at  the  instant  combustion  commences.  To  at- 
tain this  condition  the  fuel  must  be  completely  or  largely 
vaporized  before  it  enters  the  cylinder,  and  the  remain- 
ing liquid  portion,  if  any,  must  be  in  the  best  possible 

•  See  "Intake-Manifold  Temperatures  and  Fuel  Economy."  bv  W.  S. 
James,  H.  C.  Dickinson  and  S.  W.  Sparrow,  in  the  August.  1920,  issue 
of  the  S.  A.  E.  Journal. 


TT 


Fig.  12 — Throttle  approximately  half  open.     The  accumulation  of  liquid 

in  the  Idle    right  hand   branch   is  very  evident.     Fig.   13 — Throttle  wide 

open.     The  fuel  flow  In  the  two  branches  is  practically  uniform 


condition  for  rapidly  absorbing  the  limited  heat  .sup- 
plied by  the  cylinder,  that  is,  in  a  fine  state  of  subdi- 
vision so  as  to  present  the  greatest  heat  absorbing  sur- 
face. 

In  the  carbureting  system  the  means  of  accelerating 
vaporization  are  two,  namely,  extension  of  liquid  sur- 
face and  addition  of  heat.  It  is  the  problems  attendant 
upon  the  proper  application  of  these  two  means  that 
has  engaged  the  attention  of  the  carbureter  people  the 
past  few  years. 

Need  for  Heat 

With  our  modern  liquid  fuels  it  requires  a  compara- 
tively large  amount  of  heat  to  get  complete  or  nearly 
complete  vaporization  of  the  fuel  in  the  short  space  of 
time  during  which  it  is  traveling  from  the  carbureter  to 
the  cylinders.  Mere  extension  of  the  liquid  surface  by 
spraying  from  the  carbureter  nozzle  will  accomplish  very 
little  as  far  as  vaporization  is  concerned,  this  being  espe- 
cially true  with  the  conventional  carbureter  in  which  the 
throttle  plate  is  placed  in  the  carbureter  outlet.  No 
matter  how  fine  the  fuel  spray  may  be  when  it  leaves 
the  carbureter  nozzle,  it  is  almost  immediately  recom- 
bined  after  it  travels  the  very  short  distance  between 
the  nozzle  and  throttle  plate,  due  to  striking  the  latter. 
Whatever  effective  spraying  is  accomplished  takes  place 
from  the  edge  of  the  throttle  plate  (see  Fig.  14).  This 
does  not  apply  at  open  throttle,  but  when  we  take  into 
consideration  the  fact  that  more  than  90  per  cent  of  the 
time  a  car  is  operating  the  throttle  is  more  than  three- 
quarters  closed,  it  can  be  realized  that  those  carbureter 
manufacturers  who  claim  superior  operating  properties 
due  to  more  effective  spraying  are  suffering  from  a  de- 
lusion. 

Application  of  Heat 

Realizing  the  need  of  heat  to  complete  the  necessary 
vaporization  it  now  remains  to  be  seen  how  this  heat 
may  be  most  economically  supplied  for  the  most  effective 
application.  Inasmuch  as  the  exhnjst  gases  with  their 
large  waste  heat  content  can  at  all  conditions  of  speed 
and  load  supply  more  than  enough  heat  to  completely 
vaporize  all  the  fuel  that  is  used,  they  obviously  repre- 
sent a  very  practical  and  economical  source  of  the  neces- 
sary heat.  The  great  problem  in  connection  with  vapori- 
zation is  the  practical  application  of  this  heat. 

About  the  first  method  that  would  suggest  itself  would 
be  preheating  the  air  before  it  reached  the  carbureter 
by  passing  it  over  a  section  of  the  hot  exhaust  pipe. 
This  method  would  result  in  a  loss  of  power  due  to  the 
decreased  density  of  the  air.  If  the  air  were  pre-heated 
sufficiently  to  vaporize  all  the  fuel  this  loss  in  maximum 
power  would  become  quite  large.  The  magnitude  that 
this  loss  may  assume  may  be  better  realized  when  it  is 
stated  that  even  with  intake  air  temperatures  as  high 
as  500  deg.  Fahr.  some  of  the  fuel  in  a  manifold  still 
remains  in  the  liquid  state.'    At  this  tempertaure  the  air 
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density  would  be  approximately  one-half  of  that  of  air 
at  80  deg.  Fahr.  Assuming  a  constant  volumetric  effi- 
ciency, this  temperature  would  result  in  a  decrease  of 
maximum  power  amounting  to  50  per  cent. 

Some  engineers,  in  an  endeavor  to  vaporize  the  fuel 
without  heating  the  air  excessively,  have  exhaust  jack- 
eted portions  of  the  intake  manifold.  This  method  has 
the  advantage  of  transmitting  some  of  the  necessary 
heat  by  direct  conduction  to  the  fuel  moving  along  the 
walls.  However,  even  with  this  advantage  the  method 
results  in  high  charge  temperatures  without  completely 
vaporizing  the  fuel. 

Hotspot  Manifolds 

A  further  modification  in  design  was  the  introduction 
of  the  so-called  hotspots.     These  are  nothing  more  than 


Fig.     14 — Change     in    flow     conditions     in    the 

manifold    as   the    throttle    is    rotated    through 

180    deg.      Note    the     swirling     action     as    the 

fuel   Is  drawn    Into   the   horizontal   branch 


allegedly  highly  heated  sections  in  the  intake  mani- 
fold. They  are  of  comparatively  small  area  and  are 
generally  placed  just  above  the  intake  riser  on  the  hori- 
zontal portion  of  the  manifold,  on  the  assumption  that 
due  to  centrifugal  force,  caused  by  the  rapid  change  in 
direction,  the  fuel  would  be  thrown  out  onto  the  hctspot 
and  evaporated.  Figs.  10  to  13  show  what  actually 
takes  place  at  this  point.  This  method  of  vaporization 
does  not  heat  the  arir  excessively  and  consequently 
causes  no  appreciable  loss  in  power.  However,  neither 
does  it  give  sufficient  heat  to  vaporize  more  than  a  rela- 
tively small  percentage  of  the  fuel,  so  further  modifica- 
tions in  design  have  been  introcuced.  These  consist  of 
additional  hotspots  placed  near  the  valve  pockets  or 
points  where  the  fuel  tends  to  collect,  and  small  heated 
pockets  used  in  conjunction  with  baffles,  which  deflect 
the  liquid  fuel  into  them. 

These  additional  modifications,  while  they  do  improve 
engine  performance  and  to  some  extent  eliminate  oil 
dilution  and  other  evils  attendant  upon  introducing  liquid 
fuel  into  the  cylinders  are,  nevertheless,  only  make- 
shifts at  best,  because  from  the  viewp  nnt  of  maximum 
performance  and  economy  they  are  fundamentally  wrong. 

Hotspots  located  at  the  valve  pockets  and  in  the  mani- 
fold branches,  even  though  they  should  vaporize  all  the 
fuel,  v/hich  they  do  not,  vaporize  it  only  after  it  has 
been  unequally  distributed  and  thus  fail  to  eliminate 
one  of  the  chief  sources  of  excessive  fuel  consumption. 
The  proper  time  to  vaporize  all  the  fuel  is  before  it  is  dis- 
tributed.   Then  there  will  be  no  distribution  problem. 


Any  method  of  carburetion  that  allows  liquid  fuel  to 
wet  the  manifold  walls  is  essentially  wrong  from  the 
standpoint  of  maximum  economy,  no  matter  how  per- 
fectly the  fuel  may  eventually  be  vaporized.  Unless  the 
entire  manifold  is  dry  at  all  loads  and  speeds,  there 
will  always  be  a  loss  in  fuel  economy,  due  to  the  fact 
that  the  carbureter  will  have  to  be  set  so  that  normally 
it  will  deliver  more  fuel  than  is  necessary  for  good 
economical  running.  The  reason  for  this  may  best  be 
shown  by  describing  the  changes  that  take  place  inside 
a  manifold  due  to  a  fluctuating  load. 

Let  us  assume  the  engine  to  be  lightly  loaded,  a  con- 
dition favorable  to  maximum  vaporization,  because  the 
amount  of  fuel  to  be  vaporized  in  unit  time  is  small 
and  the  manifold  pressure  is  low,  resulting  in  a  low  boil- 
ing temperature  for  the  fuel.  The  result  is  that  rela- 
tively little  liquid  exists  in  the  manifold,  and  its  walls 
will  be  as  nearly  dry  as  they  can  ever  be. 

If  the  throttle  is  now  opened  somewhat,  due  to  a  de- 
mand for  more  power,  the  quantity  of  fuel  to  be  evapo- 
rated in  unit  time  is  suddenly  increased  and  the  manifold 
pressure  is  also  increased,  resulting  in  a  higher  fuel 
boiling  temperature.  The  amount  of  heat  available  for 
vaporizing  the  fuel  is  practically  the  same,  for  although 
the  exhaust  temperature  also  increases,  its  effect  on  the 
various  heating  devices  lags  so  far  behind  that  it  is 
of  no  immediate  assistance.  Under  these  circumstances 
the  equilibrium  condition  previously  existing  is  dis- 
turbed, a  lesser  proportion  of  the  fuel  is  evaporated, 
and  liquid  fuel  quickly  collects  on  the  manifold  walls. 
If  this  load  condition  continues  long  enough  a  new 
equilibrium  condition  may  be  attained  at  which  the  rate 
of  fuel  vaporization  and  distribution  will  be  equal  to  the 
amount  of  fuel  being  metered  by  the  carbureter.  How- 
ever, during  the  time  the  walls  are  being  wetted,  unless 
some  provision  has  been  made  for  feeding  a  large  excess 
of  fuel,  the  mixture  will  be  so  lean  as  to  cause  a  large 
loss  in  power,  or  even  total  failure  to  ignite.  Since  the 
quantity  of  fuel  necessary  to  wet  the  walls  is  much  larger 
than  can  be  supplied  by  any  accelerating  well,  the  only 
remedy  is  to  set  the  carbureter  to  deliver  an  excess  of 
fuel,  so  that  normally  the  mixture  will  be  richer  than 
necessary  for  steady  loading,  resulting  in  an  inevitable 
loss  in  fuel  economy. 

If  now  the  load  decreases,  vaporization  conditions  im- 
prove and  the  fuel  on  the  walls  evaporates,  making  the 
effective  mixture  far  richer  than  necessary. 

Although  these  various  vaporizing  devices  might  func- 
tion very  well  under  a  condition  of  constant  load,  and  the 
carbureter  could  be  set  to  operate  economically,  it  must 
necessarily  be  set  for  the  normal,  more  severe  conditions, 
of  widely  fluctuating  load,  with  the  results  just  stated. 

Vaporization,  Distribution  and  Economy 

The  statement  that  the  fuel  must  be  completely  va- 
porized before  combustion  commences  may  be  further 
elaborated  by  adding  that  this  vaporization  must  take 
place  before  the  fuel  has  an  opportunity  to  wet  the  mani- 
fold walls.  Even  though  there  were  available  a  car- 
bureter with  this  advantageous  characteristic,  it  could 
not  successfully  be  used  with  our  present-day  manifold- 
ing and  vaporizing  arrangements.  Wet  walls  and  un- 
equal distribution  of  the  manifold  liquid  make  so  many 
demands  upon  the  metering  unit,  demands  which  must 
necessarily  be  complied  with,  that  its  successful  opera- 
tion depends  on  a  large  number  of  compromises,  with  a 
I'esulting  large  loss  in  economy.  Therefore,  the  first 
and  most  important  step  that  can  be  taken  for  increas- 
ing the  fuel  utilization  of  our  modern  engines  is  the  re- 
design of  the  entire  manifolding  system  so  as  to  evapo- 
rate instantly  and  completely  all  of  the  fuel  before  it  is 
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distributed  into  the  several  manifold  branches.  Ob- 
viously, this  result  should  be  accomplished  without  un- 
duly raising  the  charge  temperature. 

The  good  results  attained  with  such  a  system  would 
not  end  with  decreased  fuel  consumption.  The  total 
vaporization  of  the  fuel  would  be  a  long  step  in  the 
elimination  of  what  are  now  thought  to  be  the  chief 
troubles  of  internal  combustion  engines.  Dilution  of 
oil  by  the  liquid  fuel,  with  consequent  cylinder  and 
bearing  wear,  would  be  entirely  eliminated.  With  the 
leaner  and  dryer  mixtures  used,  carbon  formations  would 
be  greatly  reduced.  In  addition,  the  engine  performance 
would  be  materially  improved,  both  as  regards  smooth- 
ness of  running,  due  to  more  equal  power  impulses  and 
accelerating  ability.  It  has  been  proven  that  the  accel- 
erating abilities  of  an  engine  depend  not  upon  the  metered 
air-fuel  mixture  ratio,  but  upon  the  actual  fuel  avail- 
able for  power  production  at  the  instant  the  charge  is 
ignited,*  which  is  another  way  of  saying  that  the  fuel 
must  be  in  a  vaporous  state.  Taken  as  a  whole,  vaporiza- 
tion, properly  accomplished,  has  everything  in  its  favor 
and  nothing  to  be  said  against  it.  It  would  be  well  if 
our  engine  and  car  designers  would  take  notice  of  these 
facts. 

Keeping  in  mind  all  that  has  previously  been  said,  let 
us  see  in  what  particulars  our  present  carbureting  sys- 
tems should  be  changed,  so  as  to  more  nearly  approxi- 
mate an  ideal  carbureting  structure. 

Since  the  proper  operation  of  the  entire  carbureting 
system  hinges  on  the  complete  and  instantaneous  vapori- 
zation   of    the    fuel,    the    most    important    fundamental 


change  will  be  in  the  means  for  vaporizing  the  fuel.  This 
is  the  crux  of  the  entire  matter.  There  must  never  be  any 
liquid  fuel  on  the  manifold  walls.  This  point  cannot  be 
over-emphasized. 

Only  with  the  fuel  completely  vaporized  are  there  no 
distribution  problems,  and  then  only  does  it  become  pos- 
sible to  use  a  carbureter  that  will  meter  the  fuel  to  the 
greatest  advantage.  Such  a  carbureter  should  be  de- 
signed so  that  variations  in  the  mixture  ratio  will  be 
solely  dependent  upon  the  change  in  manifold  pressure, 
which  is  a  direct  function  of  the  load  carried  by  the  en- 
gine. The  mixture  ratios  should  be  those  that  would 
give  the  highest  economy  at  all  loads  until  nearly  maxi- 
mum manifold  pressure  is  reached,  when  the  ratio  should 
change  to  give  maximum  power.  There  should  be  a  mini- 
mum of  adjustments  on  the  carbureter  so  that  once  this 
setting  is  determined  for  any  given  engine  it  should  be 
beyond  the  power  of  the  operator  or  any  misguided  me- 
chanic to  alter  it.  Whatever  adjustment  is  provided 
should  be  very  weak  and  influence  the  metering  relations 
only  at  idling. 


Correction :  An  error  occurred  in  the  last  paragraph 
of  the  first  column  p.  667  (Pan  I  of  Mr.  Golten's  article). 
The  portion  which  was  incorrect  should  read  as  follows: 
K  is  equal  to  the  ratio  of  the  density  of  the  air  passing 
through  the  throat  to  the  density  of  the  fuel  {da'df)  and 
is  included  so  that  the  metering  head  {h),  or  force  which 
causes  the  fuel  to  flow,  can  be  expressed  in  terms  of  height 
of  fuel  column. 


New  Sectional  Radiator  Design 


1'^HE  Avios  radiator,  herewith  illustrated,  is  a  new  sec- 
.  tional  type  developed  in  France  by  M.  L.  Chardard,  and 
which  has  been  brought  to  this  country  by  the  Framerican 
Industrial  Development  Corp.  The  new  principles  involved 
have  to  do  with  the  method  of  joining  the  sections  to  the 
top  and  bottom  tanks  and  can  be  applied  to  radiators  of 
any  outside  form  and  of  any  type  of  core  element. 


Cross     section    of    Avios    radiator 


One  advantage  of  the  Avios  design  is  that  any  section 
can  be  quickly  put  out  of  action,  so  that  if  a  part  of  the 
radiator  core  becomes  injured  it  does  not  incapacitate  the 
entire  radiator.  A  spare  section  or  tube  can  be  substituted 
for  an  injured  one  practically  without  loss  of  water,  and, 
incidentally,  the  rate  of  flow  through  the  core  sections  can 
be  throttled  and  thus  the  rate  of  circulation  be  changed 
at  will. 

The  vertical  core  elements  are  provided  at  both  top  and 
bottom  with  a  header,  and  these  headers  are  secured  to  the 
top  and  bottom  tanks  in  a  suitable  manner.  A  nipple  is 
soldered  into  the  header  at  one  side,  and  this  nipple  passes 
through  holes  in  the  opposite  walls  of  a  do^vnward  extension 
of  the  top  tank  and  an  upward  extension  of  the  bottom 
tank,  both  extensions  being  on  the  rear  side  of  the  tanks 
and  of  small  depth  in  the  fore  and  aft  direction.  On  the 
outer,  threaded  end  of  this  nipple  there  are  two  flat  nuts 
between  which  the  rear  wall  of  tht  tank  extension  is 
clamped. 

A  threaded  rod  passing  centrally  through  the  header 
serves  to  clamp  the  core  element  to  the  tank.  Each  rod  has 
a  valve  disk  soldered  to  it.  By  turning  the  rod,  by  means 
of  a  nut  serving  as  bolt  head,  the  valve  disk  can  be  brought 
up  against  the  end  of  the  nipple  so  as  to  close  its  outlet. 
The  valve  disk  has  a  conical  seat,  which  is  brought  up 
against  the  sharp  edge  of  the  nipple,  so  that  even  if  there 
should  be  scale  on  the  valve  the  outlet  of  the  nipple  will  be 
closed  up  tight,  it  is  claimed.  After  the  injured  section 
has  thus  been  shut  off  it  may  be  removed  and  replaced  by 
a  spare  section,  whereupon  the  valves  at  top  and  bottom 
are  opened  again,  which  completes  the  repair.  It  is  thus 
not  necessary  to  drain  the  radiator  to  substitute  the  spare 
section  for  the  injured  one.  If  no  spare  section  is  carried 
the  car,  of  course,  can  be  operated  with  one  radiator  section 
missing  until  a  spare  can  be  procured. 
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Expediting  Body  Finish  Operations  by 

Use  of  Drying  Equipment 

A  description  of  modern  facilities  for  decreasing  the  time  and  space  re- 
quired to  finish  automobile  bodies.  Use  of  cleaned,  heated  and  humidified 
air  is  said  to  give  more  uniform  and  satisfactory  finish  than  does  a  greater 
number  of  coats  with  natural  drjdng.    Time  schedules  are  given  in  detail. 

By  J.   Edward  Schipper 


AUTOMOBILE  manufacturers  are  becoming  increas- 
ingly interested  in  methods  for  reducing  the  amount 
of  time  required  for  bodies  in  process.  It  has  been 
realized  for  a  long  time  that  it  is  one  of  the  fundamental 
requirements  of  quantity  production  that  a  piece  of  work 
move  continuously  from  the  time  it  starts  to  be  fabri- 
cated until  it  is  completed.  It  has  been  possible  to  do  this 
in  the  chassis,  but  in  the  bodies,  particularly  in  painting 
operations,  long  pauses  between  different  operations  are 
required  because  of  the  necessity  for  using  siccative  coats, 
which  require  time  for  the 
evaporation  and  oxidation 
process  which  must  be  gone 
through  to  achieve  what  is 
generally  known  as  drying. 

Considerable  study  has 
been  given  by  a  number  of 
concerns  to  methods  which 
will  shorten  the  drying  peri- 
od, or  in  other  ways  reduce 
the  length  of  time  required 
for  the  body  to  have  the 
painting  and  trimming  op- 
erations completed.  A  very 
radical  change  in  practice 
which  has  made  possible  to 
materially  shorten  this  time 
is  the  discovery  that  it  is 
possible  to  make  as  good  if 
not  a  better  paint  job  with 
a  considerably  less  number 
of  coats  than  was  formerly 
thought  essential.  This 
multi-coat  idea  is  one  of  the 
direct  descendants  of  car- 
riage builders'  traditions.  Ten  years  ago,  thirty-^ve  to 
forty  coats  were  not  exceptional  for  high-grade  work. 
To-day  thirteen  well  selected  and  properly  applied  and 
riage  builders'  tradtions.     Ten  years  ago,   thirty-five  to 

Another  way  in  which  the  number  of  bodies  and,  conse- 
quently, the  amount  of  money  tied  up  'n  bodies  in  process 
can  be  reduced  is  in  the  use  of  methcd.^>  for  more  rapidly 
drying  the  various  coats.  The  impoi*:ance  of  this  in- 
creased speed  in  drying  may  be  realized  if  a  concern  mak- 
ing 50  bodies  to-day  may  be  taken  as  an  example.  Assum- 
ing the  average  time  for  painting  without  artificial  drying 
is  24  days  and  the  average  value  of  the  body  during  this 
period  is  $300,  the  space  necessary  for  painting  and  dry- 
ing would  then  be  that  required  for  1200  bodies  in  which 
would  be  tied  up  the  sum  of  $360,000,  the  interest  on  which 
at  6  per  cent  for  24  days  is  $1,420.     If  this  time  can  be 


Ovens    used    at    the    Franklin    plant    for    paint    drying. 

Apparatus     for     cleaning,     heating,     humidifying     and 

circulating    the    air,   supplied    by    Drying   Systems,    Inc. 

is  seen  at  the  right 


cut  in  half  by  the  introduction  of  a  modern  drying  system^ 
both  the  floor  space  and  the  interest  on  investment  in 
bodies  would  be  half  in  the  saving,  and  interest  alone 
would  be  nearly  60  cents  per  body.  To  this  must  be  added 
the  interest  on  capital  invested  in  plants,  which  will,  in  the 
latter  case,  of  course,  include  the  drying,  and  from  this 
must  be  deducted  or  added  any  increase  or  saving  in  oper- 
ating cost. 

That  there  is  a  considerable  net  saving  is  evidenced  by 
the  fact  that  drying  systems  are  being  extensively  used 

and  are  being  adopted  in  an 
increasing  measure  both  by 
body  and  car  manufacturers. 
This  is  not  confined  to  manu- 
facturers in  any  price  class, 
but  is  to  be  found  from  the 
highest  to  the  lowest.  The 
principle,  of  course,  finds  its 
maximum  economy  in  the 
case  of  the  all-metal  bodies 
where  a  thin  but  durable 
finish  can  be  successfully 
bakeri  on  at  high  tempera- 
tures. Even  with  the  metal 
body  built  over  a  wood 
frame,  however,  in  which 
the  paint  coats  cannot  be 
baked  at  such  a  high  tem- 
perature, it  has  been  found 
possible  to  completely  finish 
and  trim,  using  a  standard 
twelve  coat  schedule  in  4V^ 
working  days. 

One  of  the  concerns  re- 
sponsible for  a  number  of 
successful  installations  of  this  character  is  Drying  Sys- 
tems, Inc.  The  equipment  made  by  this  concern  is  designed 
to  duplicate  ideal  drying  conditions.  It  is  a  well-known  fact 
that  drying  time  varies  with  atmospheric  condition.  The 
spring  and  fall  of  the  year  have  been  known  among 
carriage  builders  for  decades  to  be  the  best  time  in  which 
to  paint  a  carriage  which  is  to  be  dried  under  best  atmos- 
pheric conditions,  and  the  warm  summer  months  have 
been  generally  regarded  as  the  worst  period.  If  it  is  pos- 
sible to  duplicate  ideal  drying  conditions  in  the  drying 
ovens  or  drying  room  at  all  times,  the  element  of  chance 
is  largely  eliminated  and  a  greater  uniformity  as  well  as 
rapidity  in  results  will  be  obtained. 

It  is  essential  to  remember  that  the  term,  drying  of 
siccative  coating,  is  really  a  misnomer.  Such  coatings  do 
not  dry,  but  oxidize.    What  is  called  the  drying  action  is 
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5It  FLOOR.     PLAN 
A  suggested   layout  for  a  paint  shop  using  a  progressive  system  of  painting  and  trimming 


really  a  chemical  reaction  having  two  periods.  During  the 
first  period  the  volatile  solvents  are  evaporated  and  during 
the  second  there  is  the  chemical  reaction  of  oxidation  of 
the  oils.  (These  oils  are  transformed  chemically  into 
oxides  which  are  solid  as  compared  with  the  more  or  less 
liquid  form  of  the  coat  when  first  applied.)  It  has  been 
found  that  the  presence  of  moisture  in  the  air  is  necessary 
for  the  oxidation  or  so-called  drying  of  the  coat.  Further- 
more, there  are  different  ideal  atmospheric  conditions  for 
each  kind  of  coating  and  for  different  colors,  while  for 
different  colors  it  may  be  necessary  to  have  different 
degrees  of  temperature  and  per  cent  of  humidity  in  the 
air.  Experimentation  on  these  subjects  is  by  no  means 
complete,  but  a  great  deal  has  been  learned  about  them 
and  it  is  possible  to  apply  the  knowledge  so  gained  in 
commercial  work  to  the  extent  of  being  able  to  greatly 
accelerate  the  drying  of  the  various  coats. 

Moisture  Essential 

Probably  the  most  difiicult  point  for  the  average  layman 
and  often  even  the  experienced  finishing  foreman  to  grasp 
is  that  moisture  in  the  air  is  essential  to  drying.  The 
theory  of  the  value  of  the  moisture  content  is  that  the 
moisture  acts  as  a  catalytic  agent  and  co-operates  with 
the  increased  heat  in  performing  the  chemical  reaction  of 
oxidation.  The  drying  equipment  is  designed  to  dupli- 
cate the  ideal  conditions  of  temperature  and  humidity  for 
various  kinds  and  colors  of  paints.  The  advantages 
claimed  for  the  process  outside  of  the  shortening  of  the 
drying  period  and  consequently  the  reduction  of  the  num- 
ber of  cars  in  process  are  the  consequent  reduction  in  the 
amount  of  floor  space  required  to  finish  a  definite  number 
of  jobs  per  unit  of  time,  and  the  ability  to  turn  out  a 
product  with  an  unvarying  color  standard. 

In  the  drying  of  automobile  bodies  it  is  essential  that 
the  primer,  lead  and  rough  stuff  coatings  receive  the  same 
careful  treatment  accorded  to  the  varnishes,  since  the 
strength  and  durability  of  the  final  finish  depends  entirely 
on  the  proper  drying  of  the  under  coatings.  In  other 
words,  the  job  has  to  be  engineered  from  the  ground  up. 
It  is  just  as  important  that  the  under  coatings  be  uniform 
and  of  proper  elasticity  as  the  under  coatings,  because  the 
failure  of  a  under  coating  invariably  means  the  breaking 
down  of  the  exterior  finish. 

In  the  best  installations  of  a  drying  system,  the  under 


coat  and  color  varnish  operations  are  generally  conducted 
in  the  dry  rooms  of  a  compartment  type  located  in  close 
proximity  to  the  spray  booth.  The  size  and  numbers  of 
the  dry  rooms  and  ovens,  of  course,  depend  on  the  produc- 
tion requirements.  In  the  case  of  touring  car  bodies 
where  it  is  necessary  to  rush  a  large  number  of  bodies 
through  a  small  space,  a  material  saving  can  be  made  in 
the  dry  room  space  by  up-ending  the  bodies  in  the  under 
coat  and  color  varnish  dry  rooms.  It  is  claimed  that  with 
a  properly  installed  drying  system  this  can  be  done  in 
perfect  safety  in  the  under  coat  and  color  varnish  dry 
room.  On  a  production  job  the  schedule  for  under  coat 
and  color  varnish  drying  periods  would  approximate: 
Primer,  2  to  5  hr. ;  lead,  2  to  5  hr. ;  rough  stuff,  2  to  3  hr. ; 
flat  color,  1  to  1^/2  hr. ;  color  rubbing  varnish,  3  to  5  hr. 

Enclosed  Bodies 

Enclosed  bodies  require  a  relatively  longer  time  because 
of  the  great  amount  of  woodwork  and  it  is  possible,  of 
course,  to  use  a  somewhat  higher  temperature  and  conse- 
quently to  increase  the  speed  of  drying  on  all  metal  tour- 
ing car  bodies. 

The  drying  equipment  furnished  by  Drying  Systems, 
Inc.',  consists  of  a  fan,  radiator,  air  washer,  humidifier, 
automatic  temperature  control,  automatic  humidity  con- 
trol, steam  and  water  piping.  The  atmospheric  air  is 
brought  out  and  put  through  the  washer,  which  removes 
the  dirt  and  humidifies  the  air.  The  heat  is  imparted  to 
the  air  by  cast  iron  radiators  for  pressures  up  to  30  lb. 
and  specially  designed  pipe  coil  radiators  for  higher  pres- 
sures. Automatic  thermostatic  temperature  control  and 
automatic  humidity  control  is  employed  and  with  the  in- 
stallation there  is  a  system  of  supply  and  vent  ducts  to 
produce  the  correct  circulation  of  air  in  the  drying  room 
or  oven.  This  is  necessary  to  insure  uniform  and  rapid 
drying  in  all  parts  of  the  dry  room.  Closed  bodies  are 
usually  placed  horizontally,  while  the  open  bodies  are 
placed  verticaly  and  up-ended  so  as  to  give  space  in  each 
oven  for  as  may  bodies  as  possible. 

In  chassis  work  the  ovens  can  be  installed  along  the 
production  line  so  that  the  chassis  pass  through  the  oven 
on  the  regular  assembly  chain.  Such  an  installation  is 
shown  in  one  of  the  accompanying  cuts. 

As  regaids  the  best  layout  for  a  paint  shop,  it  is  im- 
possible to  give  an  ideal  condition,  as  so  much  depends  on 
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Oven   installation   at  the   Chalmers    plant  for  drying  paint  on  the  chassis  as  it  progresses  along  the  assembly  line 


the  quantity  of  the  product  which  is  going  through.  The 
bodies,  of  course,  would  first  receive  their  cleaning  up  and 
priming  coats,  then  probably  a  coat  of  lead,  then  a  glaze 
and  putty,  the  various  rough  stuff  coats  and,  after  that, 
the  various  color  varnish  and  finish  coats.  The  most  effi- 
cient way  of  handling  this  is  to  have  the  bodies  progressing 
on  toward  the  finishing  room,  as  each  of  these  steps  take 
place,  so  that  bodies  are  coming  out  of  one  oven  and  pass- 
ing on  to  the  next,  then  on  to  the  next  series  of  operations 
in  a  following  oven,  and  eventually  to  the  finishing  room. 
Whether  or  not  bodies  go  back  into  the  same  oven  de- 
pends upon  the  quantity  of  work  going  through  and  the 
space  available.  Some  diagrams  of  proposed  paint  shop 
layouts  are  given  herewith  and  they  are  deserving  of  study 
as  good  examples  of  what  can  be  done  to  make  the  paint 
and  trim  work  a  real  progressive  job. 

With  the  large  number  of  operations  on  some  of  the 
higher  priced  jobs,  the  best  possible  speed  that  can  be  ob- 
tained is  11  days,  not  counting  the  time  for  trimming. 
Before  the  introduction  of  drying  equipment,  it  would  take 
from  22  to  30  days  to  do  this  same  work.  Lower  priced 
cars  do  not  have  a  finishing  schedule  nearly  as  long  as 
the  high  grade  varnishes,  as,  fci  instance,  on  large  pro- 
duction schedules,  it  is  generally  the  practice  to  put  on  a 
priming  coat,  lead  coat,  putty  coat,  two  coats  of  rough 
stuff  which  are  then  water  rubbed,  a  ground  color  coat, 
two  color  varnish  coats  which  are  water  rubbed,  and  a 
stripe,  black  off  and  finishing  coat. 

In  still  lower  priced  cars  where  quantity  production  is 
of  the  utmost  importance  and  where  high  quality  in  finish 
is  more  or  less  a  secondary  consideration,  it  is  the  prac- 
tice to  merely  apply  a  priming  coat,  lead  coat,  two  rough 
stuff  coats,  a  ground  color  coat,  two  color  varnish  coats 
and  a  finishing  coat.  Jobs  of  this  nature  can  be  put 
through  in  from  4  to  5  days. 

Variations 

Practically  every  color  varnish  used  has  a  different  tem- 
perature and  humidity  at  which  it  dries  best.  Green  jobs, 
paint  men  say,  will  stand  relatively  high  temperatures  in 
the  neighborhood  of  150  to  200  Jeg.,  light  blues  and  whites, 


which  are  very  delicate,  will  not  stand  temperatures  in 
excess  of  140  deg.  Black  enamel  jobs,  such  as  those  used 
on  Dodge  and  Willys-Overland  cars,  are  three-coated  and 
baked  from  35  min,  to  1  hr.  at  from  425  to  450  deg.  These 
are  known  as  enamel  jobs  and  the  finish  is  relatively  in- 
expensive, but  the  high  temperature  baking  and  the  quick 
drying  time  resulting  therefrom  cannot  be  carried  out 
except  with  black  colors. 

The  proper  laying  out  of  the  paint  job  for  efficient  oper- 
ation is  of  tremendous  importance  to  a  manufacturer  of 
any  product  which  has  to  be  painted  and  delivered  to  the 
purchaser  with  a  high  grade  finish.  It  is  possible  to  spend 
a  great  deal  of  money  in  this  department  of  manufacture 
and  then  achieve  only  mediocre  results.  On  the  other 
hand,  by  a  careful  analysis  of  the  problem,  it  is  possible 
to  secure  highly  satisfactory  results  at  a  minimum  ex- 
pense and  even  save  a  considerable  amount  of  money  on 
the  parts  tied  up  in  process  in  this  department.  When  it 
is  possible  to  cut  a  schedule  from  22  days  down  to  11 
days  the  money  represented  bj  the  saving  is  considerable. 

Schedules  of  Operation 

The  appended  tables  show  the  time  required,  tempera- 
ture, humidity,  etc.,  for  drying  the  various  coats  given 
under  the  schedules  used  by  manufacturers  of  cars  in 
different  price  classes. 

MEDIUM  PRICED  CARS 
For  colors  such  as  green,  which  will  stand  temperature 
from  160  deg.  to  180  deg. 

Prime  and  lead  coat 1  day 

Putty,  first  and  second  R.  S 1  day 

Oil,    sand,   ground   color 1  day 

First  and  second  color  varnish 1  day 

Water  rub   and   trim 1  day 

Finish  1  day 

LOW  PRICED  CARS 

(Fast  Schedule) 

Prime  coat 3       hr.  3  hr. 

Lead    2       hr.  2  hr. 

First  and  second  R.  S each  IV^  hr.  3  hr. 

First  and  second  color  varnish. each  1^  hr.  3  hr. 

Finish    6       hr,  6  hr. 
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Total  time  from  prime  to  finish,  including  trim,  3^2 
days. 

On  all  of  these  fast  schedules  the  drying  is  accomplished 
by  means  of  air  washing  and  humidifying  equipment  in 
which  is  employed  a  very  large  volume  of  air,  as  other- 
wise if  it  is  attempted  to  do  it  with  an  equipment  in  which 
there  is  only  the  normal  rate  of  air  change,  the  coating 
will  surface  harden. 

The  relative  humidity  at  temperatures  of  160  deg.  to 
200  deg.  runs  in  the  neighborhood  of  22  per  cent  to  30  per 
cent,  whereas  from  160  deg.  to  120  deg.  it  runs  from  30 
per  cent  to  45  per  cent,  but  the  actual  amount  of  moisture 
in  the  air  for  these  higher  temperatures  is  very  great, 
otherwise  the  surface  would  case  harden  almost  imme- 
diately by  coming  in  contact  with  the  large  volume  of 
extremely  warm  air. 

DRYING  SCHEDULE  OF  HIGH  GRADE  CAR 


Prime 

Lead 1  day 

Putty  glaze. 

First  R.  S 1  day 

Second  R.  S., 

Third  R.   S 1  day 

Fourth  R.  S., 

Fifth  R.  S 1  day 

Rub  out. 

Ground  coat 1  day 


Sealer  coat, 

color  coat   1  day 

Egg  shell. 
First   C.  v., 

Second  C.  V 2  days 

Rub, 
Third  C.  v., 

Rub    2  days 

Black  off, 

Finish    1  day 


This  is  an  11-day  schedule  without  including  time  for  trim- 
ming. The  temperature,  humidity,  and  drying  time  are  as 
follows : 

Temperature,    Humidity,  Drying 

Degrees         Per  Cent  Time 

Prime    120-130  30-35  4-6  hr. 

Lead   120-130  30-35  4-6 

Putty  glaze 120-130  30-35  3-6 


Temperature,  Humidity, 

Degrees  Per  Cent 

First  R.   S 120-130  30-35 

Second  R.  S 120-1.30  30-35 

Third  R.   S 120-130  30-35 

Fourth  R.  S 120-130  30-35 

Fifth  R.  S 120-130  30-35 

Ground  coat   125-130  30-35 

Sei.ler  coat   125-130  30-35 

Color  coat 125-130  30  35 

Egg  shell    125-130  30-35 

First  C.  V 120  37-42 

Second  C.  V 120  37-42 

Third  C.  V 120  37-42 

Black  off  and  stripe  110  40-45 

Finish  varnish    100-104  45-50 


Drying 
Time 
3-5  hr. 
3-5 
3-5 
3-5 
.3-5 
2-4 
3-5 
2-4 
3-5 
4-6 
4-6 
4-6 
2-4 

10      hr. 
or  overnight 


SCHEDULE  FOR  VERY  HIGH  GRADE  WORK 

Temperature,  Humidity,  Drying 

Degrees  Per  Cent  Time 

Prime    120-125     •        30-35  8  hr. 

Half  and  half 120-125            30-35  8  hr. 

Putty  coat 120-125             30-35  4-5 

First  R.  S 115-120             35-40  4-5 

Second  R.  S 115-120             35-40  4-5 

Third  R.  S 115-120             35-40  4-5 

Fourth  R.  S 115-120             35-40  4-5 

Preparation   coat    115-115             35-40  3-4 

Color  coat   110-115             35-40  3-4 

First  C.  V 100-105             40-45  8 

Second   C.  V 100-105             40-45  8 

Third   C.   V 100-105             40-45  8 

Finish  Varn 90-  90             45-50  24 

There  is  a  rubbing  operation  between  the  second  and 

third  color  varnish  coats  and  also  after  the  third  color 
varnish  coat. 


New  Tube  Has  No  Splice 


ANEW  tube  having  a  corrugated  outer  surface 
moulded  in  one  piece  without  splice  is  shortly  to 
be  marketed  through  the  Edward  A.  Cassidy  Co.,  Inc. 
It  will  be  manufactured  under  Fairchild  patents  by  the 
Corrugated  Rubber  Corp. 

The  corrugated  inner  tube  is  moulded  in  a  ring  of 
oval  cross-section,  without  splices,  seams  or  creases. 
The  valve  is  vulcanized  directly  into  this  ring  and 
thoroughly  reinforced.  Circumferential  corrugations 
maintain  air  spaces  between  the  tube  and  the  casing, 
and  are  said  to  prevent  overheating  and  freezing  of 
the  tube  to  the  casing.  The  tube  is  so  made  that 
it  floats  free  from  the  rim  before  inflation,  prevent- 
ing pinching.  No  vulcanizing  accelerators  are  used 
in  its  production.  Corrugated  tubes  are  said  to  require 
only  five  operations  in  manufacture.  Extra  heavy  red 
antimony  rubber  is  used.  All  tubes  are  made  to  con- 
form to  Government  specifications  covering  thickness  of 
wall,  tensile  strength  and  elastic  limit. 

In  manufacturing  the  rubber  is  first  broken  down, 
made  soft,  and  compounded  with  antimony.  It  is  then 
put  through  a  tubing  machine,  adjustable  as  to  size  and 
wall  thickness.  It  is  then  in  plastic  form,  but  firm  enough 
to  be  easily  handled  and  shaped.  It  is  cut  to  length, 
bent  in  a  circle  and  formed.  Valve,  inner  ring  and  base 
patch  are  inserted  from  inside  of  tube,  the  ends  are  then 
joined  and  kneaded  together  and  the  outer  base  patch 
added.  The  tube,  now  completely  formed  while  the  rub- 
ber is  soft,  is  placed  in  a  vulcanizing  mold  and  as  heat 
is  applied  to  the  outside  hot  vulcanizing  gas  under  high 
pressure,  is  automatically  applied  to  the  inside  of  tube. 
The  pressure  forces  the  rubber  against  the  surface  of  the 
mold,  thus  forming  the  tube  to  the  desired  shape.     The 


Sectional  and  side  views  of  tine  corrugated  tube  molded 
witliout  splice 

vulcanization  is  said  to  require  but  twenty  minutes  as 
against  seventy  minutes  with  old  processes.  The  mold 
is  then  opened  and  the  finished  tube  removed. 


THE  Gloucestershire  Aircraft  Company,  Limited,  has 
completed  a  design  for  a  cargo-carrying  machine  of 
high  capacity. 

"This  is  a  tractor-biplane  fitted  with  a  Rolls-Royce 
'Eagle'  engine.  The  wings  of  the  upper  plane  are  larger 
in  area  and  thicker  in  section  than  those  of  the  lower 
plane,  and  the  petrol  tanks  are  fitted  inside  them.  The 
fuselage  of  the  machine  is  in  three  sections.  The  leading 
one  takes  the  engine,  the  middle  one  the  cabin,  and  the 
rear  one,  which  carries  the  tail  and  skid,  is  hinged  on  to 
the  cabin  section,  so  that  it  can  be  turned  at  right  angles  to 
the  rest  of  the  fuselage.  By  this  means  cargo  can  be  taken 
aboard  with  great  ease.  By  means  of  a  gangway  hinged 
to  the  cabin  floor  loading  trolleys  can  be  wheeled  right 
into  the  aeroplane. 

The  machine  has  a  goods  load  of  1600  lb.  Its  ceiling  is 
14,000  ft.,  and  its  air  endurance  is  four  hours  and  three- 
quarters  at  a  cruising  speed  of  92  miles  an  hour." 
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State  Regulation  of  State  Motor  Vehicle 

Common  Carriers 

Motor  vehicles  which  are  classed  as  common  carriers  have  been  subject  to 
State  regulation  during  recent  years.  This  article  gives  a  detailed  survey 
of  the  regulations  now  in  force,  together  with  a  critical  analysis  of  the 
character  of  State  control.     Facts  concern  automotive  manufacturers. 

By  Harry  Meixell.* 


UNTIL  a  few  years  ago  the  legislatures  of  our  forty- 
eight  States  in  no  way  differentiated  between  these 
various  uses  of  the  motor  vehicle  in  the  laws  which 
they  enacted  dealing  with  operating  requirements,  regis- 
tration fees  and  the  many  other  subjects  which  are  usually 
found  in  a  State's  motor  vehicle  laws. 

In  1914,  however,  Pennsylvania  definitely  segregated 
motor  vehicles  when  used  as  common  carriers  and  placed 
them  under  the  regulation  of  the  State's  Public  Service 
Commission.  To-day  the  laws  of  twenty-two  States  pro- 
vide for  a  greater  or  less  degree  of  such  State  control. 

On  following  pages  is  a  tabulation  setting  forth  a  di- 
gest of  the  more  important  matters  which  through  the 
year  1921  had  been  made  the  subject  of  those  State  laws 
specifically  enacted  to  bring  motor  vehicle  common  car- 
riers under  State  control  and  regulation.  This  tabulation 
should  be  carefully  considered  in  connection  with  the  fol- 
lowing discussion  of  the  data  v/hich  it  contains. 

Without  exception  State  regulation  of  motor  vehicle 
common  carriers  has  been  vested  by  law  in  pre-existing 
State  agencies  that  exercise  control  over  other  forms  of 
common  carriers  such  as  railroads,  trolleys,  telephone  and 
telegraph  lines,  pipe  lines,  etc.  The  third  column  of  the 
tabulation  shows  that  these  agencies  have  consisted  of 
State  Public  Utilities  or  Public  Service  Commissions, 
Railroad  Commissions,  the  Commerce  Commission  as  in 
the  case  of  Illinois,  the  State  Tax  Commission  of  Ala- 
bama, the  Arizona  Corporation  Commission,  or  even  the 
State  Road  Commission  as  in  West  Virginia. 

In  some  instances  these  pre-existing  State  agencies 
have  assumed  control  over  motor  vehicle  common  carriers 
by  virtue  of  the  broad  gereral  powers  of  the  law  estab- 
lishing the  Commissions. 

In  its  broadest  conception  a  motor  vehicle  common  car- 
rier is  one  that  passes  any  and  everywhere  over  the  high- 
ways, indiscriminately  transporting  for  a  conside>"ation 
all  persons  who  present  themselves  as  passengers  or  car- 
rying all  commodities  or  classes  of  commodities  offered. 
Obviously  this  involves  interstate  transportation.  The 
Federal  Interstate  Commerce  Act  takes  no  specific  cogni- 
zance of  the  matter,  however,  so  the  r^pplication  of  con- 
trol by  the  various  States  is  in  no  way  tuided  or  modified 
by  Federal  laws  on  the  subject. 

A  few  States  deal  with  the  subject  merely  from  the 
standpoint  of  local  control,  the  incorporated  municipalities 
being  given  power  by  the  State  Legislature  to  require 
motor  vehicle  common  carriers  to  obtain  permission  and 

•Secretary  of  the  Motor  Vehicle  Conference  Committee  of  the 
American  Automobile  Association,  Motor  and  Accessory  Manufac- 
turers' Association.  National  Automobile  Chamber  of  Commerce. 
National  Auto  Dealers'  Association,  Rubber  Association  of  America 
and   Trailer  Manufacturers'   Association  of  America. 


a  license  for  the  purpose  from  the  local  governing  body. 
This  is  the  case  in  Massachusetts,  where  the  Board  of 
Selectmen  or  City  Council  exercise  control  over  motor 
vehicle  common  carriers  transporting  passengers. 

As  for  State  control  this  expresses  itself  in  two  ways: 
On  the  one  hand  there  is  a  State  law  whose  provisions 
give  to  some  State  agency  broad  general  powers  of  con- 
trol over  motor  vehicle  common  carriers.  On  the  other 
hand,  for  the  execution  of  these  powers,  the  agency  is 
permitted  to  promulgate  and  enforce  such  rules  and  regu- 
lations as  it  may  deem  necessary,  express  stipulation  being 
made  in  some  of  the  State  laws  on  the  subject  that  these 
rules  and  regulations  shall  take  precedence  over  municipal 
ordinances. 

The  various  laws  establishing  and  defining  this  State 
control  have  in  many  cases,  however,  greatly  narrowed  its 
application.  For  instance,  while  most  of  the  States  which 
have  dealt  with  the  subject  allow  their  respective  State 
agencies  to  regulate  both  passenger  and  property  trans- 
portation by  motor  vehicle  common  carriers,  Alabama, 
Connecticut,  Maine,  New  Hampshire  and  others  limit  this 
power  to  passenger  transportation  only. 

Then,  again,  while  most  of  the  regulating  States  apply 
their  powers  of  control  to  carriers  operating  within,  into, 
and  out  from  the  limits  of  incorporated  municipalities, 
California,  Ohio  and  Oregon  merely  exercise  authority 
over  such  transportation  as  is  not  confined  solely  to  the 
limits  of  a  city,  town  or  other  similar  form  of  incorporated 
municipality. 

As  another  and  final  illustration  most  State  laws  regu- 
lating motor  vehicle  common  carriers  narrow  the  scope  of 
.such  control  to  vehicles  operating  "between  fixed  termini 
or  over  a  regular  route."  In  the  Arizona  law  this  expres- 
sion is  defined  to  mean  the  termini  between  which  or  the 
route  over  which  a  carrier  usually  or  ordinarily  operates 
his  motor  vehicle,  "even  though  there  may  be  departures 
from  said  termini  or  route,  whether  such  departures  be 
periodic  or  irregular."  As  a  rule  it  is  made  a  question  of 
fact  for  the  State  agency  exercising  control-  to  determine 
if  the  carrier  is  operating  "between  fixed  termini  or  over 
a  regular  route." 

With  very  few  exceptions  the  powers  wielded  by  the 
Public  Service  Commissions  or  similar  forms  of  State 
agencies  over  common  carrier  transportation  by  motor  ve- 
hicles are  extremely  numerous  and  broad.  A  consultation 
of  the  chart  shows  that  these  powers  can  be  listed  as 
follows : 

(1)  Grant,  refuse  to  grant,  amend  or  revoke  Certifi- 
cates of  Public  Convenience  and  Necessity. 

(2)  Prescribe  routes. 
(.3)   Fix  schedules. 
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(4)  Determine  character  of  service  and  promote  the 
comfort  and  safety  of  traveling  public. 

(5)  Establish  fares  and  rates. 

(6)  Require  reports  and  uniform  methods  of  account- 
ing. 

(7)  Examine  accounts  and  records. 

(8)  Supervise  fiscal  affairs  such  as  incorporation,  capi- 
talization of  stock,  etc. 

(9)  Compel  additions  to,  extensions  of  or  betterments 
in  physical  equipment. 

It  is  apparent  that  these  povv^ers  are  practically  unlim- 
ited and  of  such  a  nature  that  the  State  agency  has  almost 
absolute  control  over  the  life  or  death  of  motor  transpor- 
tation within  its  jurisdiction.  Nevertheless  all  of  the 
rulings  of  the  various  commissions  are  subject  to  review 
by  the  proper  courts  and  aggrieved  parties  can  easily  and 
freely  appeal  to  them  for  redress  of  wrongs  or  supposed 
wrongs. 

Furthermore,  in  the  all-important  matter  of  Certifi- 
cates of  Public  Convenience  and  Necessity,  decisions  are 
usually  made  contingent  on  public  hearings  at  which  appli- 
cants for  such  certificates,  other  agencies  of  transporta- 
tion serving  the  same  territory 

and    the    general    public     are      ""• ■ ■" 

given  full  opportunity  to  pre- 
sent facts  and  opinions  on  the 
subject. 

Up  to  this  point  in  the  dis- 
cussion the  entire  subject  has 
been  approached  from  the 
standpoint  of  the  State's 
power.  It  is  now  desirable  to 
look  at  the  question  from  the 
side  of  the  operator  of  a  motor 
vehicle  common  carrier,  espe- 
cially to  learn  what  steps  he 
must  take  in  order,  either  to 
stay  in  business  after  a  State 
adopts  the  policy  of  regulation 
or  enter  the  business  anew.  ■ • 

In  a  few  States,  as  New 
Hampshire,  for  instance,  it  is  only  necessary  for  the  oper- 
ator to  obtain  a  permit  from  the  State  authority.  This  is 
the  rare  exception,  however,  rather  than  the  rule.  In 
nearly  every  other  State  a  Certificate  of  Public  Conven- 
ience and  Necessity  is  required;  while  in  Colorado,  New 
York  and  Wisconsin  a  permit  from  the  governing  bodies 
of  the  municipalities  in  which  the  common  carrier  seeks  to 
operate  must  also  be  secured. 

In  several  States  motor  vehicle  common  carriers  estab- 
lished at  the  time  the  law  first  went  into  effect  have 
been  expressly  exempted  from  this  requirement  making  it 
necessary  for  none  but  operators  beginning  business  after 
the  passage  of  the  law  to  obtain  Cei'tificates  of  Public  Con- 
venience and  Necessity.  In  Connecticut,  however,  and  in 
general  in  every  other  State,  established,  as  well  as  new 
motor  vehicle  common  carriers,  have  been  obliged  to  dem- 
onstrate to  the  State  agency  their  right  to  exist  after  the 
State  control  act  has  been  written  into  the  statute  books. 
Obviously,  this  has  very  often  meant  real  hardship  to  those 
who  have  invested  substantial  sums  of  money  in  motor 
vehicles  and  have  built  up  paying  businesses  over  certain 
routes  only  to  be  obliged  to  abandon  everything  under 
State  regulations. 

^  Another  usual  prerequisite  to  the  operation  of  motor  ve- 
hicle common  carriers  has  been  the  necessity  of  taking  out 
indemnity  bonds  for  the  payment  of  any  claims  that  may 
arise  from  any  injury  caused  to  persons  or  damage  done  to 
property  by  the  carrier.  In  general  the  conditions  of  these 
indemnity  bonds  and  sometimes  their  amounts  are  left  to 


THE  motive  of  this  discussion  of  State 
regulation  of  motor  vehicles  used  for 
hire  is  for  information  only.  It  is  not  in- 
tended as  favoring  either  one  side  or  the 
other  of  the  question.  The  Motor  Vehicle 
Conference  Committee  will  appreciate  any 
comments  or  arguments  pro  and  con  that 
readers  of  the  article  may  care  to  advance. 
The  purpose  of  the  article  is  to  lay  before 
those  interested  facts  and  arguments  which 
will  facilitate  the  passage  of  only  such  laws 
as  are  scientifically  correct  and  fair  to  all 
concerned. 


the  State  agency  to  determine.  Frequently,  however,  the 
amounts  are  fixed  by  law  as  in  Washington,  where  $5,000 
to  $10,000  is  prescribed  for  indemnification  of  claims  aris- 
ing from  injury  to  persons  and  $1,000  for  damage  to 
property. 

While  in  the  imposition  of  annual  registration  fees  and 
other  forms  of  taxes  upon  motor  vehicles,  State  legisla- 
tures have  in  only  a  few  cases  discriminated  between 
motor  vehicle  common  carriers  and  private  carriers,  never- 
theless, they  have  drawn  a  sharp  line  between  motor  ve- 
hicles used  privately  by  their  owners  and  those  operated 
for  hire. 

Any  discussion  of  State  regulation  of  the  motor  vehicle 
when  used  as  a  common  carrier  would  be  incomplete  with- 
out reference  to  the  arguments  for  and  against  such  regu- 
lation. In  so  doing,  however,  the  opinion  frequently  ex- 
pressed that  railroad  and  trolley  companies,  as  a  result  of 
the  severe  competition  of  motor  transportation,  are  seek- 
ing State  regulation  as  a  means  of  killing  off  such  compe- 
tition, will  be  totally  disregarded,  and  only  such  arguments 
recorded  as  are  predicated  on  public  welfare,  sound  econ- 
omics and  strict  impartiality. 

With  these  premises,  therefore,  thosn  who  contend  for 

State  regulation  say  that  such 
' control  is  necessary: 

(1)  Because  motor  transpor- 
tation for  hire  is  a  public 
utility,  and  as  such  should  be 
regulated  along  with  other 
public  vehicles,  so  that  travel- 
ers and  shippers  by  such  means 
can  be  made  sure  of  safe, 
prompt,  regular,  adequate,  ef- 
ficient and  economical  service. 

(2)  So  that,  in  all  cases 
where  motor  vehicle  common 
carriers  come,  or  are  likely  to 
come,  in  ruinous  competition 
with  other  common  carriers, 
the  State  can  step  in  and  de- 

' termine    whether    public    con- 
venience and  necessity  require 
such  competition,  and  save,  if  desirable,  the  pre-existing 
agencies  of  transportation. 

(3)  In  order  to  shoulder  upon  the  motor  vehicle  com- 
mon carrier  obligations,  financial  and  otherwise,  in  return 
for  the  rights  given  it  to  operate  for  a  profit  over  all  or 
certain  highways  within  a  State  especially  so  since  the 
highways  are  built  and  maintained  by  the  public.  In  so.ne 
cases  these  rights  take  the  form  of  valuable  franchises 
which  virtually  grant  monopolistic  privileges  over  certain 
routes. 

(4)  For  the  purpose  of  eliminating  the  irresponsible, 
so-called  "fly-by-night"  companies  anci  individuals  who, 
while  undergoing  certain  destruction  for  themselves,  pull 
down  with  the  ruin  Well  managed  motor  transportation 
agencies  which  render  a  real  public  service  and  are  en- 
titled to  a  reasonable  return  on  their  investments  and  a 
stabilization  of  their  business. 

In  objection  to  these  arguments  for  State  regulation 
of  the  motor  vehicle  common  carrier,  opponents  of  the 
proposition  maintain: 

(1)  That  granted  motor  transportation  for  hire  is  a 
public  utility,  public  interest  can  best  be  served  by  unre- 
stricted competition  and  complete  freedom  from  regula- 
tion in  which  none  but  the  fittest  can  survive.  This  pol- 
icy they  contend  will  yield  to  passengers  and  shippers  the 
maximum  of  results  with  the  minimum  of  cost. 

They  deny  any  analogy  between  motor  vehicle  common 
carriers  and  railroad  and  trolley  transportation  agencies, 
pointing  out  that  the  latter  by  virtue  of  private  owner- 
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In  lieu  of  regular  registration  fees,  the  following 

Seating  capacity  5  pass,  or  less $37 .  .')0 

Seating  capacity  over  5  pa.ss.,  less  than 
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Special  registration   fees  for  passenger  carrying 
motor  vehicle:   Seating  9   passengers  or  less, 
$20;  for  each  additional  seat  of  caiiacity,  $1. 

Extra  registration  fees  as  follows;  Regular  fees 
plus  $15  for  vehicle  with  seating  capacity  oi 
5  or  le.ss;  over  5  but  under  21,  $2  per  seat  over 
5;  21  but  under  41,  $5  per  seat  over  2();  41  or 
over,  $10  per  seat  over  40. 

X 

.Sijecial  registration  fees:  For  passenger  carrying 
vehicle;   seating   capacity   7    or   less,   $5   per 
seat;  over  7  but  less  than  17,  $7.50  per  seat; 
17  or  over,  $10  per  seat  in  addition  to  75c  per 
100  lbs.  gross  weight  of  vehicle  and  load.     For 
property     carrying    vehicles,    $1..50    per     100 
lbs.   gross   weight   on   pneumatic   tires;   $2.25 
per  100  lbs.  on  solid  tires. 

Special  registration  fees  for  passenger  carrying 
vehicles  with  a  seating  capacity  of  ten  or  more, 
$75. 

X 

Extra  state  tax  on  property  carrying  vehicles  not 
ope'rated  (exclusively  within  a  municipality. 
Gross  weight  12,000  lbs.  or  less,  Ic  per  mile; 
over  12,0{jO  lbs.,  2c  per  mile.  On  jjassenger 
carrying  vehicles  gross  weight  12,000  lbs. 
or  less,  l/15c;  over  12,000  but  not  more  than 
15,000  lbs.,  He;  over  15,000  lbs..  3cc  per 
mile. 

X 
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Extra    State    Registration    fee    amounting    to 
double  normal  fee. 

X 
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25%  extra  I'egistration  fee  for  property  carrying 
motor  vehicles  and  passenger  carrying  motor 
vehicles  seating  more  than  seven  passengers. 
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over  granting  of  Certificate  of 
ience  and  Necessity;  regulating 
■ates  and  fares. 
X 

Grant,  refuse,  suspend,  revoke  or  amend  Certi- 
ficates of   Public  Convenience  and  Necessity; 
prescribe    service    or    extensions    thereof;    fix 
rates  and  fares,  supervise  fiscal  affairs;  author- 
ize sale  or  lease  of  certificates. 

Wide    control   over   issuance    of   Certificates   of 
Public  Convenience  and  Necessity;  prescribe 
service   or   extensions   thereof;    fix   rates   and 
fares;  promote  health,  safety  and  convenience 
of    operation.      Alunicipalities    may    purchase 
and   operate   motor  vehicle  common   carriers. 

Grant  or  withhold  Certificate  of  Public  Conven- 
ience   and    Necessity.      Street    railroad    com- 
panies nia.V  acquire,  own  and  operate  motor 
vehicles  for  hire. 

x 

X 

The  Commission  holds  that  it  has  jurisdiction 
over  motor  vehicle  common  carriers,  but  has 
not  as  yet  had  occasion  to  exercise  this  power. 

X 

Grant,     refuse,     alter,     modify     Certificates    of 
Public    Convenience    and    Necessity.      Regu- 
late rates,  fares,  service,  contracts,  practices, 
etc. 

X 

X 

X 

X   X 

Make   rules    and    regulations   governing    opera- 
tion ;  fix  fares,   regulate  routes  and  schedules, 
etc. 

Grant    or    refuse    permits.       Make    rules    and 
regulations   governing   operation.      Fix   rates, 
fares,  schedules,  etc.     Provide  for  safety  and 
convenience  of  traveling  and  shipping  public. 

X 

X 

X               XXX 

Commission   in   1919  issued  an   order  affecting 
rate^  and  classifications  of  i>roperty  carried  by 
motor  vehicle  common  carriers  out  from  and 
into  municii)alities.     Order  rescinded  in  1921. 
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Filing    of    written    statement    showing 
terminal  points  of  routes  to  be  cov- 
erefl.     Obtaining  of  speiial  license. 

Certificate   of  Public   Convenience  and 
Necessity.     Indemnity  bond  as  con- 
ditioned by  Commission. 

X 

Certificate  of  Public  Convenience  and 
Necessity. 

Permission      from      municipalities      to 
operate.      Certificate  of  Public  Con- 
venience and  Necessity. 

Certificate  of  Public  Convenience  and 
Necessity.         Indemnity      insurance 
based    on    seating    capacity;     range 
$5,000  to  $10,000  per  vtfhicle. 

X                                       X 

X 

Certificate  of  Public  Convenience  and 
Necessity.         Adequate       indemnity 

ability  to  meet  any  possible  damage 
claims. 

X 

X 

X   X 

Certificate  of  Permission. 
-Annual  permit. 

X 

X               XXX 
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Application  of  Control 

Passenger  transportation  only.   Within, 
out  from  and  into  nmnicipalities. 

Passenger     and     property     transporta- 
tion.     Within,    out    from    and    into 
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X 
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Passenger  transportation  only.    Within, 
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'   X                                          X 
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Passenger  and  property  transportation. 
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X   X 

Passenger  transportation  only.    Within, 
out  from  and  into  municripalities. 

Passenger  and  property  transportation, 
Within,   out   from   and   into    immici- 
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X                XXX 

Commission    has    only    asserted    juris- 
diction over  projierty  t-ansportation 
out  from  and  into  municipiilities. 
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ship  of  franchises,  rights  of  way,  road  beds,  tracks  and 
terminals  have  an  exclusive  and  monopolistic  control  over 
all  transportation  on  their  routes.  Motor  truck  oper- 
ators, on  the  other  hand,  even  where  granted  a  monopoly 
of  transportation  for  hire  over  a  certain  prescribed  high- 
way or  portion  thereof  cannot  deny  the  use  of  that  high- 
way to  others  who  wish  for  themselves  or  as  private  car- 
riers to  transport  persons  or  property  over  those  same 
routes. 

Finally,  they  point  out  that  governmental  regulation 
of  rail  and  trolley  common  carriers  came  after  these 
agencies  had  abused  their  rights  and  privileges  and 
through  pools,  stifling  of  competition,  exorbitant  increase 
of  rates,  discrimination,  stock  watering,  etc.,  made  it  nec- 
essary for  the  public  in  self-protection  to  subject  them  to 
control.  By  the  very  nature  of  the  service  these  evils 
are  impossible  with  motor  transportation,  since  the  road 
is  free  to  the  use  of  everyone  and  motor  vehicles  the  me- 
dium for  transportation  over  the  roads  are  quickly, 
cheaply  and  in  unlimited  numbers  available  for  everyone. 

(2)  Since  the  obvious  outcome  of  the  first  argument 
advanced  against  State  regulation  is  "cut-throat"  com- 
petition between  various  forms  of  transportation  attempt- 
ing to  serve  a  certain  territory  and  per  se  between  the 
motor  transportation  companies  themselves  operating  in 
competition  over  certain  highway  routes,  the  opponents 
of  State  regulation  cannot  escape  the  query  whether  they 
are  willing  to  face  the  logical  consequences  of  such  a 
struggle.  Without  hesitation  they  answer  that  wherever 
rail,  trolley  or  any  other  form  of  transportation  for  hire 
cannot  stand  up  before  a  newer  and  better  form,  public 
interest  demands  that  it  should  give  way;  likewise  within 
that  newer  and  better  form  of  transportation,  the  rule 
should  be  survival  of  none  but  the  most  efficient  and  eco- 
nomical agencies.  They  are  confident  that  even  though 
such  a  policy  may  mean  the  destruction  at  times  of  more 
or  less  invested  capital,  as  it  did  when  rail  and  inland 
water  transportation  first  came  into  acute  competition, 
the  final  economic  benefits  to  the  community  as  a  whole 
will  many  times  compensate  for  the  loss  involved. 

(3)  As  for  shouldering  upon  motor  transportation  for 
hire  financial  and  other  burdens  which  it  should  rightly 
carry,  opponents  of  State  regulation  say  that  legislative 
bodies  have  not  heretofore  found  it  necessary  to  estab- 
lish such  control  in  order  to  determine  the  weight  limits 
for  motor  vehicles  used  as  common  carriers;  their  regis- 
tration fees  and  other  charges ;  their  liability  to  the  pub- 
lic for  injury  to  persons  or  damage  to  property,  etc.  If 
this  is  all  that  is  involved  it  is  not  sufficient  to  warrant 
almost  unlimited  regulation  in  all  other  respects  by  a 
State  agency. 

(4)  Lastly,  those  against  State  regulation  believe  that 
the  natural  working  out  of  economic  laws  will  do 
more  to  stabilize  the  motor  transportation  for  hire  busi- 
ness than  extensive  interference  on  the  part  of  govern- 
mental agencies  of  any  sort.  They  feel  that  the  propo- 
sition is  paternalistic  and  will  result  either  in  discrim- 
ination in  favor  of  one  or  more  types  of  transportation, 
and  against  all  the  rest,  or  else  that  it  will  promote  monop- 
olistic advantages  for  certain  motor  transportation  com- 
panies, and  that  through  it  all  the  traveling  and  shipping 
public  will  pay  the  cost. 

In  even-numbered  years  the  activities;  of  State  legisla- 
tures are  relatively  light,  since  no  more  than  eleven  or 
twelve  State  law-making  bodies  get  together  in  regular 
session,  while  few  of  the  others  meet  in  special  session. 
Notv/ithstanding  this  fact  1922  is  producing  a  big  crop 
of  bills  dealing  with  motor  vehicle  common  carriers.  The 
Arizona  State  Legislature  now  in  special  session  and  the 
current  regular  sessions  of  the  Maryland,  New  Jersey  and 
New  York   State  legislatures  are  considering   extensions 


of  the  existing  powers  of  their  State  agencies  exercising 
control  over  motor  vehicle  common  carriers.  On  the  other 
hand,  in  Kentucky,  Massachusetts,  Mississippi,  Rhode 
Island,  South  Carolina  and  Virginia,  where  the  State  leg- 
islatures are  in  regular  session,  and  where  as  yet  there 
is  no  such  regulation,  many  measures  aiming  to  bring 
about  a  greater  or  less  amount  of  such  control  are  now 
receiving  the  careful  consideration  of  the  legislators. 

In  this  connection  it  is  interesting  to  note  that  in  New 
Jersey  the  strongest  and  most  active  opponents  of  State 
regulation  and  the  extension  thereof,  have  introduced  and 
are  striving  to  bring  about  exclusive  power  in  the  prem- 
ises for  the  local  incorporated  municipalities.  Apart 
from  any  other  arguments  pro  and  con  for  such  local 
control,  it  must  be  apparent  that  the  operation  of  a 
motor  vehicle  common  carrier  beyond  the  confines  of  a 
single  municipal  jurisdiction  of  a  State  becomes  extremely 
complicated  and  burdensome  under  such  circumstances 
and  is  likely  to  suffer  from  the  varying  policies  of  con- 
stantly shifting  local  governing  bodies. 

Another  interesting  movement  to  note  in  some  States  is 
proposed  legislation  to  require  every  common  carrier 
motor  vehicle  engaged  in  the  transportation  of  passengers 
to  have  both  a  front  and  rear  entrance,  while  in  Maryland 
a  pending  measure  would  require  not  only  a  chauffeur  but 
also  a  conductor  on  every  such  vehicle.  This  would  seem 
to  indicate  that  some  State  law-makers  seek  to  rewrite  in 
motor-bus  transportation  the  full  crew  laws  which  for  a 
long  time  have  been  an  economic  burden  for  the  railroads. 

The  motive  of  this  discussion  of  State  regulation  of 
motor  vehicles  used  for  hire  is  informative  only.  It  is  not 
intended  and  in  no  way  must  be  regarded  as  favoring 
either  one  side  or  the  other  of  the  question.  For  this 
reason  the  conference  committee  will  appreciate  greatly 
any  information;  arguments  pro  and  con;  comments; 
corrections  or  criticisms  which  all  those  who  read  this  dis- 
cussion may  have  to  offer,  especially  if  such  material  in- 
cludes the  practical  experiences  that  have  resulted  from 
regulation  by  the  States  where  it  is  now  in  force.  How 
important  this  is  can  be  seen  from  the  fact  that  in  1923 
the  legislators  of  forty-two  States  will  meet  in  regular 
session  and  doubtless  be  called  upon  to  make  decisions  on 
scores  of  bills  vital  to  motor  vehicle  common  carriers. 
The  conference  committee  hopes  at  that  time  to  be  of 
service  in  laying  before  all  concerned  facts  and  argu- 
ments which  will  facilitate  the  passage  of  only  such  laws 
as  are  scientifically  correct  and  fair  to  motor  vehicle  com- 
mon carriers ;  competing  common  carriers  and  the  public. 


IT  is  doubtless  known  what  effect  the  Townsend  law 
providing  Federal  road  aid  in  the  United  States  is  hav- 
ing to  build  up  our  own  highways.  Brazil  has  just  ap- 
proved and  adopted  a  similar  law,  according  to  a  statement 
from  Ambassador  Morgen  at  Rio  de  Janeiro,  stating  that 
an  executive  decree  on  Jan.  11,  1922,  made  effective  the 
law  author' zing  federal  subsidies  up  to  50  per  cent  for  the 
improvement  and  maintainence  of  roads  and  highways. 
The  improvement  work  will  be  done  by  the  various  states 
of  Brazil,  and  the  federal  government  will  reimburse  them 
by  50  per  cent  of  the  cost. 

This  is  probably  the  most  significant  step  yet  taken  in 
any  country  of  Latin-America  looking  to  the  improvement 
of  roads.  The  exchange  rate  in  Brazil  is  temporarily  down 
but  it  has  been  pointing  upward  for  some  weeks  and  is 
now  considerably  above  the  low  point  reached  during  the 
latter  part  of  1921.  Brazil  already  has  built  many  roads, 
as  has  been  shown  in  previous  bulletins,  and  with  this 
new  federal  road  aid  the  possibilities  in  Brazil  appear 
tremendous. 
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Standard  Valve  Stems 

Editor,  Automotive  Industries: 

1.  Referring  to  the  bulletin  of  the  Goodyear  Tire  & 
Rubber  Co.,  mentioned  in  Automotive  Industries  of  Feb. 
9,  1922,  and  sent  by  them  to  the  Tire  and  Rim  Association, 
regarding  a  standard  valve  stem  for  disk  w^heels  that 
would  enable  access  to  be  had  to  the  valve  for  inflating 
the  same  from  the  front  side  of  the  disk  wheel,  is  not  the 
real  problem  a  universal  or  standard  valve  stem  for  all 
types  of  wheels  accessible  from  the  front  of  all  wheels? 

2.  As  is  well  known,  any  disk  wheel  with  the  valve  stem 
on  the  back  side  of  the  disk  is  very  impractical.  While 
it  may  be  temporarily  so  used,  unless  its  position  is 
changed  it  will  kill  the  disk  wheel  and  prevent  its  extensive 
use,  and,  as  pointed  out,  the  continued  use  of  the  disk 
wheel  leads  to  the  use  of  a  multiplicity  of  makeshift  de- 
vices, all  more  or  less  impractical. 

3.  This  is  a  question  of  valve  stems  and  not  valves,  as 
stated  in  the  bulletin,  and  these  must  not  be  confused.  In 
the  bulletin  the  suggestion  is  made  to  "standardize  on  one 
type  of  valve,"  whereas  in  reality  one  type  of  valve  stem 
is  meant;  for,  as  a  matter  of  fact,  the  valve  per  se  is 
always  the  same  and  standard,  and  the  only  thing  that 
changes  is  the  length  of  the  valve  stem  itself,  which  is 
naturally  modified  with  all  the  various  sizes  and  types 
of  wheels  used,  whether  these  are  of  the  wood-spoke, 
demountable-rim  type  with  felloe  band,  the  wire-wheel,  or 
the  disk  detachable  type  without  felloe  band. 

4.  At  present,  to  meet  these  various  conditions,  it  re- 
quires for  the  various  sizes  of  tubes  six  or  seven  different 
lengths  of  valve  stems  and  at  least  two  or  three  different 
lengths  of  valve  stems  are  used  in  each  size  of  tube,  re- 
quiring tire  makers'  dealers  to  stock  two  or  three  different 
tubes  of  each  wheel  size  and  tube  diameter. 

5.  Added  to  the  above  is  now  the  further  suggested 
complication  of  a  valve  stem  construction  that  will  give 
accessibility  for  inflation  from  the  front  of  the  disk  wheel, 
and  which,  if  met  in  any  of  the  ways  suggested,  by  adopt- 
ing any  device  solely  applicable  to  disk  wheels,  must  lead 
to  many  more  complications,  and,  as  pointed  out  in  the 
bulletin,  may  result  in  each  disk  wheel  maker  adopting  a 
special  device  to  suit  his  individual  construction. 

6.  The  construction  of  the  various  makes  of  disk  wheels 
varies  to  such  an  extent  that  any  form  of  valve  accessi- 
bility that  touches  the  disk  itself  is  impossible  unless  all 
disk  wheels  are  of  one  design,  and  any  suggested  stand- 
ard valve  stem  must  be  based  upon  a  predetermined  shape 
and  position  of  the  disk  relative  to  the  center  line  of  the 
wheel,  and  this  is  impossible  without  complete  and  detail 
standardization  of  the  disk  wheel  itself. 

7.  The  only  completely  standardized  element  of  wheel 
construction,  whether  the  wheel  is  of  the  wood-spoke, 
demountable-rim,  wire-wheel,  detachable,  or  disk-wheel 
detachable  type,  is  the  standard  rim,  and  it  is  necessary 
to  standardize  the  valve  stem  relative  to  the  rim  only  and 
define  and  standardize  its  length  and  position  relative  to 
the  standard  rim  only. 

8.  In  this  case  the  valve  stem  will  be  accessible  for 
inflation  from  the  front  face  of  the  rim,  in  a  thoroughly 


protected  position,  and  identically  -located  for  all  types 
of  wheels,  and  without  the  necessity  of  delving  in  between 
wood  or  wire  spokes  or  behind  the  disk  of  the  disk  wheel. 
(See  accompanying  cut.) 

9.  An  absolutely  standard  valve  stem  for  each  size  of 
rim  or  tire  or  tube  would  give  the  following  results : 

(a)  A  single  standard  valve  stem  for  each  size  of  rim 
or  tire  or  tube  and  every  3V'2-in.  tube  and  valve  stem 
would  always  be  the  same,  and  only  one  type  of  30  x  3^  o-in- 
tube  would  be  made  by  the  tire  maker  and  carried  in 
stock  by  the  dealer  instead  of  two  or  three  as  at  present. 

(b)  As  the  valve  stem  is  accessible  from  the  front  of 
the  rim,  the  ease  of  accessibility  is  independent  of  the 
number  of  spokes  and  the  depth  of  the  rim,  and  the  40  x  8- 
in.  valve  stem  is  quite  as  accessible  as  30x3^2-in.  stem, 
and  both  are  much  more  easily  accessible  than  the  present 
valve. 

(c)  The  tire  with  tube  and  valve  stem  complete  would 
be  much  more  easily  mounted  on  the  rim,  as  it  could 
be  pushed  straight  upon  the  rim  and  not  angled  over  the 
rim,  and  is  the  only  form  of  valve  stem  that  is  practical 
for  the  larger  sizes  of  tires,  and,  in  the  case  of  demount- 


Sectional  view  of  tire 
stem,  showing  location 
of  bent  valve  stem  and 
accessibility 


able  rims,  would  not  require  a  hole  through  the  felloe 
band,  and,  in  the  case  of  the  larger  sizes  of  tires,  a  cut- 
away slot  in  felloe  to  or  beyond  the  center  for  the  present 
valve  stem  to  allow  the  rim  to  be  mounted,  causing  a  great 
weakening  of  the  felloe  band. 

(d)  This  standard  valve  stem  would  be  10  to  20  per  cent 
cheaper  than  the  present  valve  stem  and  would  be  much 
more  convenient  in  every  way,  especially  as  the  complete 
tube,  in  its  packed  or  collapsed  state,  would  require  less 
space  and  will  be  more  compactly  packed  into  the  box  and 
might  use  a  smaller  size  box. 

(e)  This  standardization  would  ultimately  result  in 
other  great  savings  and  economies  and  be  of  great  value 
to  all  users  of  pneumatic  tires,  both  the  automobile  makers 
and  the  ultimate  consumer. 

10.  The  adoption  of  the  proposed  standard  could  be 
quickly  brought  about  by  the  tire  makers  without  any 
increased  expense  to  themselves  or  the  ultimate  consumer, 
and  without  any  complication  or  expense  in  any  "interim 
period,"  during  which  both  types  of  valve  stems  might 
be  required,  as  either  system  could  be  arranged  to  inter- 
change on  all  existing  types  of  wheels. 

11.  The  advantages  and  necessity  for  such  a  standardi- 
zation are  apparent,  and  it  is  up  to  the  tire  manufacturers 
to  bring  this  about,  as  this  would  be  to  their  own  indi- 
vidual advantage  as  well  as  to  the  advantage  of  all  tire 
users. 
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Two    views   of    Beeman   tractor  showing    anti-side    draft   offset  plow  hitch 


As  Sherman  said,  "The  way  to  resume  is  to  resume," 
and  equally  so,  "the  way  to  standardize  valve  stems  is  to 
stpndardize  valve  stems,"  and  the  greatest  financial  gain- 
ers will  probably  be  the  pneumatic  tire  makers. 

W.  J.  P.  Moore. 


Eliminating    Side    Draft    with    Garden 

Tractors 

Editor  Automotive  Industries: 
In  his  recent  article  on  Garden  Tractors,  Mr.  Ziesen- 


heim  mentioned  particularly  the  trouble  encountered 
with  these  narrow  tractors  with  the  right  bull  wheel  in 
the  furrow.  That,  as  well  as  many  other  things  he  says, 
indicates  that  in  some  way  he  has  gained  some  real  knowl- 
edge with  reference  to  garden  tractors,  and  he  certainly 
will  appreciate  what  we  have  accomplished  in  developing 
one  anti-side  draft  offset  plow  hitch.  We  enclose  here- 
with two  photographs  of  one  of  our  tractors  operating 
with  this  hitch. 

E.  R.  BEEMAN,  President, 
Beeman  Tractor  Company. 


An  Analysis  of  the  Coal  Situation 


AN  analysis,  the  purpose  of  which  is  to  give  business 
men  information  regarding  possible  fuel  supplies  in 
the  event  of  a  strike  of  miners  on  April  1,  was  issued  re- 
cently by  the  Coal  Bureau  of  the  Natural  Resources  De- 
partment of  the  Chamber  of  Commerce  of  the  United 
States.  The  bulletin  carries  charts  covering  conditions  in 
particular  localities  throughout  the  United  States. 

A  general  summary  covering  the  situations  with  which 
the    booklet   is    concluded,    says: 

"Factors  which  will  control  supplies  in  case  of  a  strike 
that  closes  the  mines  in  union  fields  will  be  stocks  on  hand 
and  output  of  non-union  fields. 

"Anthracite:  As  the  anthracite  field  is  100  per  cent 
unionized,  all  supplies  in  the  event  of  a  complete  closing 
of  the  mines  will  have  to  be  drawii  from  stocks  on  hand. 
The  United  States  Geological  Survey  has  published  figures 
based  on  statements  from  648  typical  retail  dealers,  show- 
ing the  day's  supply  of  anthracite  usually  carried  by  them 
on  April  1,  as  follows: 

April  1,  1919  31  days 

March  1,  1920   21  days 

April  1,  1921   36  days 

"If  these  figures  should  hold  good  for  all  dealers,  there 
would  be  in  dealers'  hands,  normally,  on  \pril  1  about  a 
month's  supply.  The  Geological  Survey  also  give  the  fol- 
lowing figures  covering  approximate  stocks  of  anthracite, 
domestic  sizes,  in  hands  of  producers  Jan.  1,  1922 : 

Tons 

At  Eastern  points   2,000,000 

Storage  at  Great  Lake  ports 1,000,000 

By-product  coke  for  domestic  use 1,000,000 


Total    ^ 4,000,000 


"Assuming  an  equal  supply  on  hand  April  1,  and  as- 
suming further,  that  this  supply  could  be  evenly  distrib- 
uted among  all  consumers,  it  would  last  several  months, 
as  it  would  be  available  at  the  beginning  of  the  warm 
summer  months  when  consumption  is  lightest. 

"The  probable  disarrangement  of  the  usual  system  of 
distribution  which  would  result  from  a  strike,  the  vari- 
ation in  storage  capacities  and  stocks  in  storage,  with  the 
uncertainties  of  weather  conditions  make  it  impracticable 
to  estimate  the  length  of  time  the  supplies  of  anthracite 
on  hand  would  last. 

"Bituminous:  The  following  statement  of  the  U.  S. 
Geological  Survey  will  be  of  interest  as  indicating  the 
days'  supplies  of  bituminous  coal  in  the  hands  of  various 
classes  of  consumers  in  the  United  States  on  Jan.  1,  1922: 

Days 

By-product  coke  plants  42 

Steel  plants   48 

Other  industrials    51 

Artificial  gas  plants    89 

Electric  utilities    51 

Coal  dealers — ^^bituminous   33 

Railroads   (estimated  from  incomplete  data) 35 

"Subsequent  statements  are  that  supplies  have  in- 
creased to  some  extent  up  to  Feb.  11. 

"Average  figures  covering  the  entire  producing  and  con- 
suming areas  rest  on  a  theory  of  even  division  of  product 
and  uniform  storage  capacity  and  uniform  stocks  on  hand 
throughout  the  country.  In  reality,  however,  such  uniform 
conditions  do  not  exist  in  the  different  communities.  More- 
over, in  case  of  strike  the  ordinary  lines  of  distribution 
are  so  disarranged  that  there  results  great  variation  in  the 
ability  of  different  communities  to  secure  needed  supplies." 
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Labor  Problem  Far  from  Solution 

An  attempt  to  weaken  the  trade  unions  shows  an  ignorance  of  the  funda- 
mental causes  of  labor  trouble  which  previous  strikes  have  not  settled. 
Harmony  between  the  employer  and  employee  depends  on  the  character 
of  the  organization  regardless  of  any  outside  disturbances  and  influences. 

By   Harry   Tipper 


THE  trouble  with  the  pressmen  in  New  York,  the 
imminence  of  the  strike  of  miners,  the  present  strike 
in  the  textile  field  in  New  England,  and  reports  of 
other  strikes  of  more  or  less  importance  to  their  industries 
or  localities,  indicate  how  little  the  problem  of  labor  has 
been  solved  by  the  previous  strikes  and  how  far  the  manu- 
facturers are  from  being  in  a  position  to  control  the  actions 
of  the  workers  with  any  degree  of  efficiency  in  these 
various  lines  of  endeavor.  There  is  a  good  deal  of  interest 
in  the  fact  that  in  all  these  strikes  certain  shops  have  been 
unaffected.  In  the  pressmen's  strike  in  New  York,  one 
of  the  newspapers  was  entirely  unaffected  and  is  not  in- 
volved   in   the   trouble    as    the 

aftermath  of  the  strike.    In  the      ■»——■■•"■•■■»■■■»■■■—■■■ — ■■■■ 

coal  strike,  some  of  the  mines 
are  not  affected;  in  the  textile 
strike  in  New  England  some  of 
the  mills  are  not  affected. 

These  circumstances  prove 
with  renewed  evidence  that  the 
individual  establishment  is  ca- 
pable of  maintaining  an  agree- 
ment with  its  own  employees 
regardless  of  the  surrounding 
disagreements,  if  the  proper 
organization  has  been  built  up. 
The  amount  of  time  lost  and 
the  money  involved  in  the  cost 
of  these  strikes  is  very  large, 
but  the  loss  of  efficiency  due 
to  the  difficulties  created  by  the 
strikes,  the  bitterness  resulting 

from  the  fight  and  the  general     ■ 

antagonism     is     likely    to    be 

greater  than  the  cost  of  the  actual  interruption  of  work. 
The  difficulties  of  the  individual  establishments  in  avoid- 
ing strikes  are  not  to  be  charged  merely  to  the  fact  that 
they  are  in  some  cases  non-union,  and  in  many  cases  do 
not  pay  any  attention  to  the  union  considerations.  If 
they  were  notably  unfair  or  unjust  to  their  workers  it 
would  be  a  comparatively  simple  matter  for  these  workers 
to  organize  themselves  in  order  to  enforce  their  demands. 
In  fact,  this  has  been  done  in  scores  of  cases  where  there 
was  a  real  grievance.  In  these  individual  establishments 
there  is  an  opportunity  to  get  together  with  the  employees 
because  the  discussion  relates  to  the  same  immediate 
organization  and  the  same  problems,  without  the  interfer- 
ence of  outside  groups  composed  of  manufacturers  or  work- 
ers, and  officered  by  men  who  have  added  to  the  desires  of 
members  of  the  group  their  own  demands  and  their  own 
necessities  for  action.     It  is  useless  to  consider  the  merits 

I  or  demerits  of  these  strikes.  The  coal  miners  claim  that 
the  wages  have  not  affected  the  price  of  coal,  as  charged 
by  the  operators;  that  the  operations  of  the  mines  are 


THE  only  way  in  which  the  unions  can  be 
weakened  is  by  the  adoption  of  methods 
that  will  provide  a  greater  degree  of  fair 
play  and  justice  to  the  worker  than  those 
which  the  union  adopts. 

The  absence  of  any  serious  consideration, 
of  the  labor  question  at  this  time  is  indica- 
tive of  the  fact  that  the  manufacturer  asso> 
ciates  labor  trouble  only  with  the  acute  diflS- 
culties  of  strikes  and  interruptions.  Labor 
is  not  any  more  satisfied  than  it  was  in  1920 
and  the  labor  unions  have  not  receded  from 
their  position  in  any  single  point.  The  prob- 
lem of  developing  a  satisfied  and  contented 
organization  within  the  factory  is  still  up  to 
the  individual  manufacturer. 


notably  inefficient  as  they  average  only  3  to  4  days  per 
week  at  work,  and  that  the  present  wage  is  not  any  more 
than  they  are  entitled  to.  The  actual  strike,  however, 
has  been  caused  by  the  maintenance  of  a  stubborn 
attitude  by  both  sides  to  the  controversy,  which  attitude 
indicates  that  they  are  willing  to  have  the  matter  go  to  a 
trial  of  strength  and  are  not  particularly  anxious  for  an 
agreement.  The  operators  have  admitted  through  their 
spokesmen  that  their  present  intention  is  to  beat  the  union, 
a  victory  which  will  be  of  no  value  either  to  the  coal 
industry  or  the  rest  of  the  people  because  it  will  form 
merely  a  basis  for  future  disagreement.  They  are  evi- 
dently disinclined  to  compro- 
"""""" ' ' mise  or  to  arrive  at  any  agree- 
ment, hoping  to  break  down  the 
strength  of  the  union  at  a  time 
when  the  production  of  the  coal 
product  is  not  required  to  such 
a  large  extent,  and  when  the 
surplus  supplies  are  plentiful. 
It  would  seem  that  the  coal 
operators  have  not  been  par- 
ticularly anxious  to  avert  this 
strike  and,  in  fact,  the  actions 
they  have  taken  would  indicate 
that  they  have  themselves  in  a 
sufficiently  strong  position  to  be 
willing  to  let  the  matter  go  to 
a  strike  in  order  to  break  the 
strike  and  thereby  weaken  the 
union.     It  is  astonishing  that 

employers  groups  should  learn 

"••■•• so  little  from  past  experierces. 

The  history  of  labor  union  de- 
velopment is  one  long  record  of  strikes,  many  of  which  have 
been  broken,  sometimes  after  months  of  idleness.  In  spite 
of  all  these  defeats  the  trade  unions  have  grown  stronger 
and  have  succeeded  in  securing  mortfrom  the  manufac- 
turer. It  is  not  likely  that  the  success  of  the  coal  operators 
in  the  strike  will  weaken  the  union,  and  before  long  that 
fact  will  be  evidenced  in  some  way  or  another.  The  only 
way  in  which  the  unions  can  be  weakened  is  by  the  adop- 
tion of  methods  that  will  provide  a  greater  degree  of  fair 
play  and  justice  to  the  worker  than  those  which  the  union 
adopts. 

The  absence  of  any  serious  consideration  of  the  labor 
question  at  this  time  is  indicative  of  the  fact  that  the  manu- 
facturer associates  labor  troubles  only  with  the  acute  diffi- 
culties of  strikes  and  interruptions.  Labor  is  not  any  more 
satisfied  than  it  was  in  1920,  and  the  labor  unions  have 
not  receded  from  their  position  in  any  single  point.  The 
problem  of  developing  a  satisfied  and  contented  organiza- 
tion within  the  factory  is  still  up  to  the  individual  manu- 
facturer. 
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Stresses  Due  to  the  Transmission 

Brake 

ONE  of  the  objections  often  urged  against  the 
transmission  brake  is  that  it  imposes  greater 
stresses  upon  the  propeller  shaft,  differentials  and 
rear  axle  shafts  than  would  otherwise  occur.  The 
reasoning  behind  this  argument,  however,  is  not  al- 
ways as  clear  and  convincing  as  might  be  desired. 

If  the  transmission  brake  is  well  designed  it  is  us- 
ually an  easy  matter  to  stall  the  driving  wheels  with 
it,  and  the  stress  on  the  propeller  shaft,  rear  axle 
shafts  and  other  members  of  the  transmission  line 
then  depends  directly  upon  the  adherence  of  the 
rubber  tires  to  the  ground.  The  mor»^  powerful  cars 
and  trucks  are  so  designed  that  when  the  engine  de- 
velops full  power  on  the  low  gear,  and  especially  on  the 
reverse,  there  is  enough  torque  on  the  drive  wheels  to 
slip  them  on  ordinary  dry  road  surfaces.  In  laying 
down  the  specifications  for  the  Class  B  military  truck, 
for  instance,  this  was  one  of  the  points  insisted  upon. 
But  there  is  one  condition  of  operation  under  which 
the  torque  on  the  transmission  members  can  be  ma- 


terially increased  over  that  which  the  engine  can  pro- 
duce on  a  steady  pull.  If  the  truck  or  other  vehicle 
gets  stalled  on  a  heavy  road  it  is  a  very  common  thing 
for  the  driver  to  put  his  gear  in  low,  speed  up  the  en- 
gine and  let  the  clutch  in  quickly.  Under  such  condi- 
tions, owing  to  the  energy  stored  by  the  flywheel  and 
the  excess  capacity  of  the  clutch  beyond  the  maximum 
steady  torque  of  the  engine,  much  greater  torque  can 
be  impressed  upon  the  drive  members  than  in  steady 
driving.  The  only  thing  that  limits  the  torque  trans- 
mitted under  such  conditions  is  the  adherence  of  the 
drivers  to  the  ground,  and  the  limit  on  the  driving 
torque  is  therefore  exactly  the  same  as  the  limit  on 
the  braking  torque.  It  is  true  that  this  driving  torque 
is  abnormal,  yet  it  is  likely  to  occur  on  any  truck  and 
must  be  provided  for  in  the  design. 

It  is  therefore  not  correct  to  say  that  the  transmis- 
sion brake  imposes  heavier  stresses  on  the  driving 
members  than  any  due  to  the  drive  itself.  On  the  other 
hand,  the  fatigue  effects  of  the  braking  stresses  are 
additional  to  the  fatigue  effects  of  driving  stresses, 
and  since  the  wheels  will  undoubtedly  be  locked  by  the 
transmission  brake  much  oftener  than  they  will  be 
slipped  on  solid,  non-slippery  surface  by  a  sudden  re- 
lease of  the  clutch,  it  is  not  unlikely  that  fatigue 
strains  cause  an  earlier  failure  of  the  drive  members 
if  a  transmission  brake  is  used. 


Percentages 

THIS  editorial  is  intended  not  for  mathematical 
sharps  but  rather  for  those  whose  mathematical 
education  has  been  neglected,  if  any  such  there  be 
among  the  readers  of  Automotive  Industries.  We 
fully  believe  that  the  great  majority  of  our  readers 
are  thoroughly  sound  in  their  use  of  percentages,  but, 
of  course,  the  minority  always  has  a  right  to  con- 
sideration. 

We  often  hear  the  statement  that  between  the  ex- 
treme values  of  a  variable  there  may  be  a  difference 
as  great  as  —  per  cent.  Now,  a  difference  cannot  be 
properly  expressed  as  a  percentage,  because  one  can 
never  tell  whether  the  percentage  is  based  on  the 
smaller  or  the  larger  of  the  values.  For  instance, 
between  40  and  120  there  is  a  difference  of  80,  which 
is  200  per  cent  of  the  smaller  and  66  2/3  per  cent  of 
the  larger  figure.  The  statement  might  be  rendered 
precise  by  saying  that  the  difference  between  the 
extreme  values  may  be  as  great  as  —  per  cent  of  the 
lower  value,  but  it  is  much  better  to  express  this 
relation  by  saying  that  the  quantity  may  vary  between 
limits  of  the  ratio  of  1  to  3  (using  the  values  of  the 
foregoing  example). 

Right  here  it  may  be  in  order  to  point  out  that  a 
quantity  cannot  be  reduced  by  more  than  100  per 
cent.  This  would  seem  to  be  obvious,  yet  statements 
in  whicn  something  or  other  is  decreased  by  more 
than  100  per  cent  are  met  with  constantly — naturally 
less  frequently  in  printed  than  in  hand-written  or 
typewritten  matter,  because  most  of  the  material  that 
appears  in  print  has  been  gone  over  by  one  or  more 
editors  and  by  one  or  more  proofreaders  after  the 
author  has  finished  with  it.  This  slip  sometimes 
occurs  in  unexpected  places.  For  instance,  some 
years  ago  a  rather  successful  business  man  with  a 
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college  training,  who  was  then  president  of  a  leading 
engineering  society,  in  a  public  address  made  the 
rather  surprising  statement  that  by  the  introduction 
of  improved  machinery  the  production  cost  of  some 
automobile  parts  had  been  reduced  300  and  even 
400  per  cent. 

To  make  percentage  figures  definite  and  comparable 
they  must  always  be  based  on  the  same  thing.  For 
instance,  commercial  profits  should  always  be  based 
upon  the  sales  price.  If  a  dealer  buys  an  article  at 
80  cents  and  sells  it  at  a  dollar,  the  profit  is  20  per 
cent,  not  25. 

Some  people  make  a  habit  of  using  the  percentage 
method  of  comparing  magnitudes  where  it  is  not  par- 
ticularly suitable.  For  instance,  the  statement  may 
be  made  that,  in  1920,  10,000  per  cent  as  many  auto- 
mobiles were  manufactured  as  in  1902,  which  is  the 
same  thing  as  saying  that  the  1920  production  was 
100  times  as  great  as  that  of  1902.  The  writers  who 
affect  this  style  undoubtedly  belong  to  the  impres- 
sionist class  and  are  looking  for  the  largest  possible 
figures  to  use.  A  small  value  can  be  conveniently 
expressed  as  a  percentage  of  a  larger  one,  but  to 
express  a  very  large  value  as  a  percentage  of  a  small 
one  is  not  advisable. 


The  Genesis  of  Service 

MUCH  water  has  gone  under  the  automotive 
bridge  since  1904.  Volume  of  business  has  in- 
creased, design  and  performance  have  been  improved 
immeasurably,  methods  of  selling  and  service  have 
been  considerably  refined.  But  many  fundamentals 
are  found  to  be  the  same  in  1922  as  in  1904. 

Many  of  the  veterans  of  the  industry  will  find  con- 
siderable interest  in  the  following  editorial  which 
appeared  in  Horseless  Age  of  Nov.  9,  1904.  We  ran 
across  it  the  other  day  and  it  brought  so  much  food 
for  thought  to  us  that  we  are  passing  it  along.  The 
editorial  was  headed,  "The  Importance  of  the  Agent," 
and  it  read  like  this : 


ferent  makes  right  in  his  own  city.  Then,  too,  there 
are  many  real  advantages  to  the  new  owner  in  the 
fact  that  an  agent  for  his  car  is  conveniently  located 
in  his  home  town.  He  will  receive  more  careful  in- 
struction in  the  operation  of  his  machine,  and  in  case 
of  any  difficulty  during  his  early  experience  it  will 
be  a  great  aid  to  have  the  agent  near  to  advise  and 
assist. 

Agents  usually  carry  a  considerable  stock  of  re- 
pair parts,  and  a  break  or  wearout  necessitating  the 
renewal  of  a  part  causes  less  delay  if  the  part  can  be 
supplied  by  the  agent  from  stock  than  if  it  had  to  be 
shipped  from  the  factory. 

Finally,  in  the  smaller  cities,  if  a  car  is  bought 
from  a  dealer,  well  and  favorably  known,  it  is  an 
assurance  to  the  purchaser  that  "he  will  be  treated 
fairly  in  every  respect,  and  that  the  manufacturer's 
guarantee  will  be  lived  up  to.  In  view  of  these  sev- 
eral facts,  the  automobile  purchasing  public  prefer 
to  deal  with  agents,  and  manufacturers  are  there- 
fore obliged  to  appoint  agents  for  all  territory  in 
which  they  expect  to  do  a  considerable  business. 

Since  the  local  markets  are  thus  controlled  by 
agents,  and  the  local  business  is  divided  among  them 
largely  in  proportion  to  their  respective  business 
ability,  reputation  for  integrity,  etc.,  manufacturers 
are  deeply  concerned  in  securing  the  most  capable 
agents  in  every  locality.  As  the  movement  pro- 
gresses, the  difference  in  the  actual  value  given  for 
the  money  by  different  manufacturers  will  be  shaved 
down  finer  and  finer,  and  the  different  models  will 
more  closely  approach  each  other  in  general  design. 
This  renders  the  choice  between  the  different  makes 
of  cars  constantly  more  difficult  for  the  purchaser, 
and  sales  depend  more  upon  the  agents'  ability  than 
in  the  past.  The  capable  agent  is,  therefore,  in  great 
demand  at  present,  and  this  season,  practically  for 
the  first  time  in  the  history  of  the  industry,  his  serv- 
ices are  being  competed  for  by  the  leading  manufac- 
turers. 


Until  about  four  years  ago,  the  early,  successful 
manufacturers  of  automobiles  declined  all  offers  of 
would-be  agents,  as  they  had  no  difficulty  in  selling 
all  the  machines  they  could  make,  and  did  not  care 
to  pay  an  agent's  commission.  In  1901,  however, 
the  number  of  practical  machines  and  the  capacities 
of  the  individual  manufacturers  having  greatly  in- 
creased, most  of  the  leading  firms  found  it  advisable 
to  establish  branches  or  agencies  in  all  the  large 
cities,  and  from  that  time  on  the  agency  has  con- 
tinued to  grow  in  importance  as  a  factor  in  the  auto- 
mobile business.  At  present  many  more  cars  are 
sold  through  agents  than  by  manufacturers  direct, 
and  the  product  of  a  few  large  concerns  is  disposed 
of  almost  entirely  by  agents. 

In  any  city  where  a  considerable  number  of  cars 
are  represented,  a  manufacturer  not  represented  and 
located  at  a  distance  will  find  it  practically  impossible 
to  make  a  sale.  The  present  day  purchaser  wants  to 
be  convinced  of  the  merits  of  a  car  by  demonstration 
rides,  etc.,  and  will  not,  as  a  rule,  make  a  lengthy 
trip  to  a  factory  if  he  can  inspect  and  test  many  dif- 


Manufacturer's  Agents 

WE  are  witnessing  the  entrance  into  the  field  of 
a  new  method  of  automobile  distribution,  a 
method  which  is  well  known  in  some  automotive  prod- 
ucts and  in  other  lines,  but  which  has  never  been 
used  extensively  in  the  selling  of  motor  cars  and 
trucks.  It  is  the  use  of  a  manufacturer's  agent  or 
jobber.  The  nearest  approach  to  this  has  been  the 
controlling  of  sales  of  the  manufacturei*'s  output  by 
a  separate  company  acting  in  conjunction,  and  with 
an  interlocking  of  interests,  with  the  manufacturer. 
Because  of  the  increasing  necessity  of  studying 
problems  relative  to  the  marketing  of  motor  cars  and 
trucks,  it  may  be  well  to  consider  the  advantages  and 
disadvantages  of  this  method  of  distribution.  Whether 
the  saving  accrued  will  outweigh  the  loss  of  personal 
contact  between  the  manufacturer  and  the  retailer 
remains  to  be  seen.  Many  of  the  minor  details  of 
this  form  of  marketing  may  be  advantageous  and 
applicable  to  the  manufacturer  marketing  his  product 
through  his  own  selling  organization.  The  method  is 
worth  analyzing. 
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Knudsen  Takes  Charge  of  Chevrolet 


Ex-Ford  Production 
Expert  Joins  G.M.C. 

Election    Indicates    duPont    Has 

Taken  Actual  Control  of 

Corporation's  Policies 

DETROIT,  March  27.— The  election 
of  W.  S.  Knudsen  as  vice-president  in 
charge  of  operations  of  the  Chevrolet 
Motor  Co.  and  the  assignment  of  K. 
W.  Zimmerschied,  although  continuing 
as  president,  to  advisory  duties  con- 
nected with  the  office  of  Pierre  S. 
duPont,  president  of  the  General  Mo- 
tors Corp.,  may  be  defined  in  a  meas- 
ure as  ushering  in  duPont  as  the  real 
active  head  of  the  great  motors  com- 
bination. 

duPont  Has  Studied  Industry 

Since  duPont  became  president  of 
General  Motors  after  the  retirement  of 
W.  C.  Durant,  he  has  confined  himself 
more  to  a  study  of  the  industry,  the 
company's  units  and  possibilities  of 
development  than  to  the  active  direc- 
tion of  its  forces.  Practically  a 
stranger  to  automotive  manufacture, 
he  has,  for  more  than  a  year,  been  ac- 
quainting himself  with  the  men  in  the 
industry  and  the  factors  that  have 
brought  it  to  its  present  strength.  The 
realignment  of  Chevrolet  is  credited 
directly  to  duPont. 

Knudsen,  former  production  manager 
at  the  Ford  Motor  Co.,  was  brought  into 
General  Motors  two  weeks  ago  as  assis- 
tant to  Vice-President  C.  S.  Mott,  chair- 
man of  the  advisory  staff  of  the  com- 
pany. In  those  two  weeks  he  made  a 
survey  of  several  General  Motors  units, 
including  the  Tarrytown  plant  of  Chev- 
rolet and  made  certain  recommendations. 
His  appointment  as  operations  head  of 
Chevrolet  came  after  these  recommo'^- 
dations. 

Bigger  Production  Likely 

It  has  been  no  secret  that  Chevrolet 
has  been  unable  to  get  into  production 
on  a  scale  that,  coupled  with  present 
prices,  would  make  the  unit  a  profit  pro- 
ducer. With  Knudsen's  experience  in 
Ford  manufacture,  and  it  is  said  he  is 
one  of  the  few  Ford  men  who  ever  re- 
signed from  that  company,  General  Mo- 
tors plans  to  gain  the  utmost  efficiency  in 
the  production  of  its  low  priced  car. 

Since  the  duPont  regime  in  General 
Motors  began,  the  Chevrolet  small  car 
has  been  steadily  built  up  mechanically 
to  ffive  the  utmost  value  at  the  price. 
It  is  now  a  question  of  making  the  car, 
with  its  improved  units,  at  a  production 


Business  in  Brief 

NEW  YORK,  March  28— The 
Federal  Reserve  Bank  of  Atlanta 
has  reduced  the  rediscount  rate 
from  5  per  cent  to  41/2  per  cent  be- 
cause of  materially  improved  con- 
ditions. 

Crop  conditions  in  the  Middle 
West  are  decidedly  better  than  a 
few  weeks  ago,  and  strengthening 
of  rural  purchasing  power  has  be- 
gun to  translate  itself  intc  orders. 

Grain  and  livestock  trade  senti- 
ment remains  bullish.  Ranchmen 
are  planning  to  replenish  their 
herds. 

Freight  traffic  continues  to  ex- 
pand, and  there  has  b«en  a  further 
reduction  in  the  number  of  idle 
freight  cars. 

Steel  mill  operations,  which  in 
some  cases  are  at  65  per  cent  of 
capacity,  reflect  almost  unprece- 
dented building  operations,  which 
also  have  served  to  strengthen  the 
lumber  market. 

Steel  mill  and  furnace  operations 
generally  are  expanding. 

A  feature  of  the  cotton  market 
is  its  continued  strength  in  the 
face  of  bearish  operations. 

The  hide  market  continues  dull, 
although  there  has  been  an  increase 
in  footwear  production. 

Retail  distribution  of  dry  goods 
shows  a  seasonable  quickening. 

Bank  clearings  for  the  leading 
cities  for  the  week  ending  March 
23  were  $6,817,817,000,  a  gain  of 
2.7  per  cent  over  the  previous 
week. 

The  trend  of  interest  rates  is 
steadily  lower. 

Investment  demand  for  attrac- 
tive securities,  both  new  and  old, 
continues  strong. 


rate  that  will  justify  prices.  The  com- 
pany will  concentrate  all  its  efforts  on 
the  manufacture  of  the  small  line,  the 
F.  B. 

K.  T.  Keller  will  remain  as  r  vice- 
president  of  Chevrolet  and  manager  of 
manufacturing,  according  to  the  duPont 
announcement,  and  Colin  Campbell  will 
continue  as  vice-president  of  the  several 
.-ales  companies  and  general  sales  man- 
ager of  Chevrolet. 

Tn  connection  with  the  changes,  it  is 
recalled  at  General  Motors  headquarters 
that  Zimmerschied  will  be  resuming  work 
of  a  nature  similar  to  that  performed 
by  him  under  Durant.  The  resignation 
of  Durant  from  General  Motors  and 
Chevrolet  resulted  in  Zimmerschied  be- 
ing elevated  to  the  pi-esidency  of  Chev- 
rolet. 


April  Will  Surpass 
March  in  Business 


This  Month  Has  Improved  Over 

February,     Which     Showed 

Parts  Trade  Doubled 


By  James  Dahon 

NEW  YORK,  March  28— March 
will  show  a  decided  improvement  over 
February  in  the  manufacture  and  sale 
of  motor  vehicles.  Orders  already 
booked  by  makers  of  parts  and  ma- 
terials assure  a  better  business  for 
April  than  for  this  month.  Beyond 
April  the  outlook  is  uncertain  but 
there  probably  are  few  industries 
which  can  look  as  far  ahead  as  May  1 
with  assurance  of  satisfactory  sales. 

A  few  parts  plants  are  running  at 
capacity  and  a  substantial  number  of 
them  are  producing  at  50  per  cent  of 
capacity  or  more.  The  total  of  sales 
by  parts  makers  in  February  was  ap- 
proximately double  that  of  January 
and  aggregated  the  business  done  in 
March,  1921,  which  marked  the  renais- 
sance of  the  industry  after  the  slump. 

Partly  Due  to  Deflated  Inventories 

The  better  business  which  is  being 
enjoyed  by  parts  manufacturers  is 
due  in  part  to  the  deflated  inventories 
of  motor  vehicle  builders  but  not  all 
of  it,  by  any  means,  can  be  attributed 
to  this  cause.  It  demonstrates  con- 
clusively that  both  passenger  cars  and 
trucks  are  being  sold  in  much  greater 
volume  than  at  the  same  time  last 
year.  Neither  branch  of  the  industry 
is  building  up  a  reserve  of  completed 
vehicles  and  all  makers  are  holding 
their  schedules  approximately  to  actual 
retail  sales. 

Spring  sales  at  retail,  in  substantial 
volume,  have  begun  nearly  two  months 
earlier  than  they  did  last  year.  Speak- 
ing comparatively  there  may  be  a  fall- 
ing off  after  May,  but  a  production  to- 
tal of  passenger  cars  equal  to  1921  is 
practically  certain  and  the  total  of 
trucks  will  be  substantially  larger. 

The  tone  in  Detroit  is  immeasurably 
better  than  it  was  at  this  time  last 
year  and  confidence  has  replaced  un- 
certainty. This  confidence  is  solidly 
founded  and  few  manufacturers  have 
extravagant  hopes.  They  are  studying 
their  markets  with  the  greatest  care 
and  making  dealer  allotments  on  this 
(Continued  on  page   742) 
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INDIANAPOLIS,  March  27— Hearing 
on  an  application  for  the  appointment 
of  a  receiver  for  the  National  Motor  Car 
&  Vehicle  Corp.,  filed  by  the  Columbia 
Axle  Co.  of  Cleveland,  has  been  post- 
poned until  April  1  at  the  request  of 
attorneys  representing  the  creditors' 
committee.  The  postponement  w^as  w^ith 
the  consent  of  lawyers  for  the  axle  com- 
pany and  was  based  on  information  that 
a  settlement  of  the  suit  might  be  reached 
out  of  court. 

Lack  of  Working   Capital   Claimed 

The  petition  of  the  plaintiff  alleged 
that  the  liabilities  of  the  automobile  com- 
pany were  in  excess  of  $1,300,000  and 
that  the  company's  business  was  suffer- 
ing from  a  lack  of  working  capital.  The 
petitioners  represent  a  claim  of  $12,305. 

Company  officials  and  officers  of  the 
Fletcher  American  National  Bank,  the 
vice-president  of  which,  Oscar  Welbon, 
is  chairman  of  the  creditors'  committee 
which  is  operating  the  National  factory, 
insisted  at  once  that  the  suit  had  been 
brought  through  error.  They  also  said 
that  a  representative  of  the  Columbia 
Axle  Co.  had  been  in  the  city  the  day 
before  the  suit  was  filed  and  received  a 
settlement  that  was  satisfactory,  and 
added  that  the  suit  would  be  dropped 
shortly.  Elmer  Stout,  vice-president  of 
the  Fletcher  American  National  Bank, 
who  has  been  acting  as  an  advisor  of  the 
creditors'  committee,  also  affirmed  that 
the  suit  would  be  dropped  immediately. 

Say   Suit   Was   Misunderstanding 

To-day  George  M.  Dixson,  president  of 
the  National  company,  and  M.  E.  Elstun, 
secretary-treasurer,  gave  out  the  follow- 
ing statement:  "The  court  action  was 
brought  through  a  misunderstanding  and 
will  be  entirely  eliminated  by  the  plan 
now  completed  and  to  be  carried  out  fully 
at  once. 

"The  financial  affairs  of  the  National 
Motor  Car  &  Vehicle  Corp.,  according  to 
the  present  agreement  with  all  parties 
concerned,  will  be  carried  out  as  origi- 
nally planned." 

When  the  announcement  of  the  refi- 
nancing of  the  concern  was  made  some 
weeks  ago,  and  the  placing  of  a  $750,000 
mortgage  on  the  plant  was  made  known, 
it  was  stated  that  but  part  of  the  bonds 
that  were  to  be  issued  would  be  floated 
at  that  time,  and  that  additional  work- 
ing capital  would  be  supplied  in  the  fu- 
ture. 


ERIE  OFFICIALS  INDICTED 

ERIE.  PA.,  March  27— The  Federal 
Grand  Jury  has  returned  indictments 
against  officials  of  the  Erie  Tire  &  Rub- 
ber Co.  charging  them  with  using  the 
mails  to  defraud  and  conspiracy. 


The  Farmer  Will  Play  a  More  Important  Part 
in  Progress  of  Industry  This  Year 

By  Walter  P.  Chrysler 

Chairman  of  the  Board  of  the  Maxwell  Motor  Corp. 

Detroit,  March  23. 

FARM  buying  will  have  an  important  part  in  the  progress  of  the  automobile 
industry  in  June,  July,  August  and  September.  There  has  been  considerable 
buying  recently  by  the  farmers,  due  to  an  increase  in  prices  for  some  of  their 
products,  notably  corn  and  hogs,  and  this  business  will  grow  as  the  demand  for 
other  of  their  products  brings  better  prices. 

Buying  by  the  farmers  after  September  will  lessen,  but  it  will  greatlv  exceed 
their  buying  in  the  winter  months  of  this  year  and  last,  when  it  was  practically 
stopped. 

Payment  of  a  soldier  bonus  should  not  depress  business  inordinately  if 
handled  by  the  government  on  a  sound  basis.  There  should  be  no  increase  in 
taxes  required.  Those  soldiers  who  were  injured  or  are  in  need  should  be 
taken  care  of  at  once  at  all  costs.  Those  who  are  not  in  need  should  be  com- 
pensated as  the  business  conditions  of  the  country  permit. 

The  more  money  there  is  for  industry  the  more  work  there  will  be  for  every- 
one, and,  consequently,  more  prosperity.  Business  has  made  steady  gains  in 
spite  of  resistance,  owing  to  the  withdrawal  of  money  from  circulation  by  the 
government  to  pay  off  debts  incurred  during  the  war.  Prosperity  is  largely  a 
matter  of  keeping  money  in  circulation. 


It  is  charged  the  concern  had  offices 
here  and  sold  stock  on  the  false  claims 
that  it  had  acquired  a  60-acre  factory 
site  in  this  city  and  had  started  building 
a  five-story  plant.  The  company  was  in- 
corporated in  Delaware  for  $10,000,000, 
divided  into  200,000  shares.  The  Gov- 
ernment claims  the  company  purchased 
no  property  and  had  not  started  a  build- 
ing. The  company  claimed  it  had  a 
patent  on  a  double-durability  tire. 

The  officers  indicted  are:  E.  H.  Black- 
stone,  Robert  T.  Philip,  Albert  L.  Slee- 
man,  E.  W.  Snyder,  Fred  A.  Deiberling, 
Emil  Levy,  Benjamin  Leven  and  George 
M.  Graham. 


Form  Steel  Company 
with  Wills  Director 


Capitalized  at  $15,000,000— Will 

Manufacture  for  Automobile 

and  Allied  Producers 


Sale  of  Obenberger 

Approved  by  Court 

MILWAUKEE,  March  27  —  The 
sale  of  the  assets  of  the  defunct  John 
Obenberger  Forge  Co.,  appraised  at 
$955,342,  for  the  equivalent  of  $233,000, 
to  Adolph  Weidner,  Milwaukee  attorney 
representing  the  secured  creditors,  has 
been  approved  by  the  bankruptcy  court. 
The  bid  was  made  under  the  first  call 
on  March  10,  but  was  held  open  by  the 
referee  with  instructions  to  J.  F.  Gerdis, 
trustee,  to  seek  other  bids.  Since  none 
were  forthcoming,  the  single  original  bid 
was  ordered  accepted. 

The  bid  of  Weidner  involves  only  $48,- 
000  in  cash,  but  the  purchasers  agree  to 
assume  all  secured  claims,  amounting  to 
$185,000.  The  cash  will  be  used  as  divi- 
dends to  unsecured  creditors,  who  will  re- 
ceive about  2  per  cent,  according  to 
Gerdis.  Unsecured  claims  total  $500,880. 
Administrative  expenses  will  come  out 
of  the  $48,000,  however. 

The  larger  secured  creditors  in  whose 
behalf  the  bid  was  made  are  the  First 
Wisconsin  National  Bank  of  Milwaukee; 
Klug  &  Smith,  Milwaukee  contractors, 
and  the  Erie  Foundry  Co.,  Erie  Pa.  Ac- 
cording to  Weidner,  the  new  owners  ex- 
pect to  resume  operations  in  about  30 
days. 


DETROIT,  March  27— C.  Harold 
Wills,  president  of  C.  H.  Wills  &  Co., 
is  named  as  one  of  the  board  of  directors 
of  the  new  Dominion  Alloy  Steel  Corp., 
Ltd.,  which  will  undertake  the  production 
of  alloy  steel  in  Canada  with  a  plant  at 
Sarnia,  Ont.,  opposite  Port  Huron,  Mich. 
The  company  will  have  an  authorized 
capitalization  of  $15,000,000. 

Plans  thus  far  made  public  call  for 
the  production  of  50,000  tons  annually 
of  alloy  and  high-carboned  steels  for 
automobile  and  allied  manufacturers. 
The  work  will  be  financed  by  the  sale  of 
$3,500,000  8  per  cent  cumulative  pre- 
ferred stock,  of  which  $2,500,000  is  said 
to  have  been  underwritten  in  De'^roit 
and  Cleveland,  and  $1,000,000  in  Canada. 

George  A.  Simpson,  formerly  sales 
manager  of  the  Steel  Co.  of  Canada,  it 
is  declared,  will  be  vice-president  and 
general  manager.  Other  directors  so  far 
named  are  Harry  H.  Jones,  Canton,  presi- 
dent of  the  United  Alloy  Steel  Corp.; 
J.  J.  Mahon,  Newark;  Sir  William  Mac- 
Kenzie,  Toronto;  Bert  H.  McCreath,  To- 
ronto; Col.  William  McBain,  Toronto; 
W.  Wallace  Johns,  Toronto,  and  W.  B. 
Boyd,  Toronto. 


BUS  PLAN  FATE  IN  DOUBT 

NEW  YORK.  March  27.— Trial  of  a 
suit  instituted  by  Edward  Schafer,  a  tax- 
payer, to  restrain  the  Board  of  Estimate 
of  this  city  from  appropriating  $1,000,- 
000  for  buses,  is  expected  to  begin  here 
to-morrow.  If  the  city  wins,  it  will  have 
the  right  to  spend  as  much  money  as  it 
sees  necessary,  even  to  the  extent  of  $30,- 
000,000,  which  its  bus  plans  call  for. 
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Walker  Refinanced; 
Banks  to  Aid  Others 

Cleveland  Companies  Needing  It 
\^'ill  Be  Provided  With  Ad- 
ditional Capital 


CLEVELAND,  March  26  —  The  re- 
financing of  the  H.  J.  Walker  Co.,  maker 
of  automobile  engines,  which  has  been 
announced  here,  is  one  of  a  number  of 
contemplated  steps  to  be  taken  by  bank- 
ing and  financing  interests  of  this  city 
to  provide  additional  capital  for  half  a 
dozen  Cleveland  companies  that  are  mak- 
ing automobile  parts  and  accessories,  ac- 
cording to  well  defined  rumors. 

With  inventories  worked  down  and 
other  adjustments  made,  some  of  the 
companies  find  that  the  financial  surgi- 
cal operation  was  rather  rough  and  that 
it  left  them  lank  and  lean. 

Banks  in  Better  Position 

The  banks  and  financing  interests  here 
are  said  to  be  in  a  much  better  position 
than  they  were  six  months  or  a  year  ago, 
and  they  are  now  in  a  position  to  come 
to  the  relief  of  corporate  interests  that 
are  intelligently  managed  and  have  a 
worthy  product. 

The  plan  for  the  refinancing  of  the 
Walker  company,  which  supplies  engines 
to  the  Grant  Motor  Car  Corp.  and  others, 
was  disclosed  in  letters  that  were  mailed 
to  stockholders. 

It  is  known  that  a  strong  group  has 
been  formed  for  the  refinancing  and  that 
when  the  names  are  announced  they  will 
give  weight  and  prestige  to  the  com- 
pany. Until  the  plans  are  approved  by 
the  stockholders,  the  names  of  the  syndi- 
cate managers  and  the  new  operating 
management  will  not  be  disclosed. 

The  Grant  company  will  be  greatly 
strengthened  financially  by  the  opera- 
tion of  the  plan  proposed,  and  it  will  help 
the  corporation  to  push  production  and 
extend  its  sales  campaign. 

The  notices  that  were  sent  to  the  stock- 
holders propose  that  the  $600,000  bond 
issue  that  is  due  in  1925  and  which 
carries  8  per  cent  interest,  should  be 
exchanged  for  10  year  7  per  cent  bonds 
that  will  fall  due  in  1932.  This  exchange  • 
would  save  the  company  1  per  cent  '"n  in- 
terest, and  in  the  10  years  would  amount 
to  approximately  $60,000. 

$350,000  Floating  Indebtedness 

There  is  a  floating  indebtedness  of 
$350,000,  and  this  will  be  taken  care  of 
by  a  new  issue  of  $350,000  of  7  per  cent 
cumulative  preferred  from  Jan.  1,  1923. 
This  issue  is  to  be  taken  at  par  by  the 
creditors  for  their  claims. 

When  the  creditors  do  this,  a  syndicate 
of  bankers  and  financiers  that  includes 
some  of  the  best  known  men  in  this  city 
will  step  in  and  provide  the  company 
working  capital  by  purchasing  common 
stock  to  the  extent  of  $300,000. 

Under  such  a  plan  as  this,  the  com- 
pany will  have  no  obligation  of  a  press- 
ing  nature,    and    its   obligations   will    be 
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limited  to  the  funded  debt,  and  with  the 
capital  provided  it  is  felt  it  will  have 
ample  opportunity  to  develop  its  busi- 
ness. 

It  is  stated  that  50  per  cent  of  creditors 
already  have  approved  the  plan,  and  that 
among  this  number  are  some  of  the 
larger  ones.  This  makes  operation  of  the 
plan  probable. 


March  30.  1922 


Executives   Further 
Plans  for  Zeder  Car 


Application  to  Appoint 

Templar  Receiver  Denied 

COLUMBUS,  March  27— Upon  the 
grounds  that  the  plaintiff,  Nathan  T. 
Clyburn,  had  not  made  a  sufficient  show- 
ing to  the  court  to  warrant  such  action. 
Judge  Warner,  in  Common  Pleas  Court, 
refused  to  appoint  a  receiver  for  the 
Templar  Motor  Car  Co.  of  Cleveland. 

The  court  based  its  decision  upon  two 
grounds:  first,  that  a  creditors'  com- 
mittee is  now  in  charge  of  the  company 
and  is  performing  the  same  service  as 
a  receiver,  and  second,  that  a  syndicate 
committee  has  offered  a  plan  of  reorgan- 
ization which  has  been  adopted  by  the 
stockholders  and  that  from  this  plan  of 
operation  a  refinancing  of  the  company 
seems  evident. 

Judge  Warner  also  held  that  the  com- 
pany was  not  insolvent,  as  it  had  $1,387,- 
000  assets  as  against  liabilities  of  $1,- 
131,000. 


Court  of  Appeals  Affirms 
Decision  Against  Livezey 

NEW  ORLEANS,  March  27— William 
S.  Livezey  must  serve  a  five-year  sen- 
tence in  Leavenworth  Federal  peniten- 
tiary for  use  of  the  mails  to  defraud  in 
connection  with  raising  the  $3,000,000 
capitalization  of  the  Little  Motor  Kar  Co. 
of  Dallas  of  which  he  was  president.  The 
United  States  Circuit  Court  of  Appeals 
here  has  affirmed  the  decision  of  the 
Federal  Court  at  Dallas  which  convicted 
him. 

Livezey  was  arrested  April  13,  1920, 
after  a  receiver  for  the  company  had 
been  appointed  at  Dallas  on  petition  of 
stockholders  who  alleged  that  the  com- 
pany's affairs  were  being  mismanaged. 
He  was  convicted  in  February,  1921. 


United  Auto  Stores'  Sale 

Postponed  Until  April  7 

PHILADELPHIA,  March  25  —  Peti- 
tion of  the  receivers  of  the  United  Auto 
Stores,  Inc.,  for  permission  to  sell  the 
assets  of  the  company  resulted  in  the 
sale  being  held  over  until  April  7  by 
Federal  Judge  Thompson. 

Stockholders  are  given  opportunity  by 
.his  postponement  to  formulate  a  plan 
for  reorganization,  in  the  meantime.  Ac- 
cording to  Samuel  A.  Whitaker  and 
Francis  F.  Burch,  the  receivers,  sale  of 
the  company's  assets  is  imperative  in 
order  to  put  a  stop  to  the  payment  of 
rentals  on  the  58  stores  in  the  company's 
chair,  none  of  which  is  earning  money 
at  this  time. 


Confer  on  Promotion    of    Com- 
pany— Experimental  Work  on 
Product  Not  Completed 

NEW  YORK,  March  27— Negotiations 
for  the  promotion  of  a  company  which 
will  build,  at  the  plant  of  the  Cleveland 
Tractor  Co.,  a  new  six-cylinder  automo- 
bile selling  at  about  $2,000  and  to  be 
designed  by  F.  M.  Zeder,  approached  com- 
pletion at  a  series  of  conferences  held 
here  within  the  past  few  days.  A  com- 
plete announcement  of  the  plans  which 
have  ibeen  worked  out  is  expected  in  the 
near  future. 

Among  those  prominent  in  the  con- 
ferences here  were  Clement  Studebaker, 
Jr.,  Rollin  H.  White,  president  of  the 
Cleveland  Tractor  Co.;  R.  T.  Hodgkins, 
vice-president  of  the  same  company; 
Earl  B.  Wilson  and  Zeder,  with  several 
other  engineers  who  have  been  asso- 
ciated with  him  for  years.  The  identity 
of  capitalists  other  than  Studebaker  and 
White  who  will  have  a  share  in  the  en- 
terprise has  not  been  disclosed. 

After  the  preliminary  negotiations 
have  been  completed  it  will  be  necessary 
to  submit  the  entire  proposal  to  the 
stockholders  of  the  Cleveland  Tractor  Co., 
although  this  is  expected  to  be  largely 
a  formality  in  view  of  the  fact  that  ac- 
ceptance of  the  plan  will  be  recommended 
by  the  officers  and  directors.  It  has  not 
been  determined  in  just  what  way  the 
present  stockholders  will  be  connected 
with  the  new  enterprise. 

Separate  Plant  for  Car 

It  is  probable  the  new  car  will  be  built 
by  an  entirely  separate  company  in  the 
Cletrac  plant. 

Experimental  work  on  the  Zeder  car 
will  not  be  completed  for  at  least  nine 
month?.  Designing  work  will  be  done  at 
the  Newark  offices  of  the  Zeder-Skelton- 
Breer  Engineering  Corp.,  but  the  experi- 
mental models  will  be  built  in  the  Cletrac 
factory. 

Associated  with  Zeder  in  the  develop- 
ment of  the  new  car  will  be  0.  R.  Skel- 
ton  and  Carl  Breer,  who  went  with  him 
from  the  Studebaker  Corp.  when  he  was 
engaged  by  the  Willys  Corp.  to  design 
the  Chrysler  Six.  When  they  severed 
their  connections  with  the  Willys  Corp. 
they  formed  the  engineering  corporation 
to  keep  their  organization  intact..  It  is 
asserted  positively  by  Zeder  that  the  car 
which  will  bear  his  name  will  not  in  any 
sense  be  a  copy  of  any  developed  hereto- 
fore, but  will  be  an  entirely  new  product 
worked  out  along  scientific  lines  as  the 
result  of  his  own  experience  and  that  of 
his  associates. 


TRACTORS    AND    LITHUANIA 

LONDON,  March  14  (by  w«j7)— The 
Lithuanian  Minister  of  Agriculture  con- 
siders that  the  wider  introduction  of 
tractors  will  result  in  the  doubling  of 
Lithuania's  crop  production. 


March  30,  1922 

40-Hoiir  Week,  New 
Ford  Plant  Policy 

Because  of  It  Company  Will  Give 

Employment  to  3,000 

More  Men 
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DETROIT,  March  27— A  forty-hour 
week  of  five  days,  with  a  shutdown 
Saturday  and  Sunday,  hereafter  will  be 
the  permanent  working  policy  of  the  Ford 
Motor  Co.  and  all  other  Ford  interests. 
All  employees  will  continue  to  receive 
the  $6  a  day  minimum  wage.  Approxi- 
mately 50,000  men  will  be  affected  and 
additional  workers  will  be  necessary 
under  the  new  policy. 

As  soon  as  the  new  schedule  can  be 
put  into  effect  at  the  Highland  Park 
plant  it  will  be  extended  to  the  other 
factories.  In  making  the  announce- 
ment, Edsel  Ford  said: 

Every  man  needs  more  than  one  day  a 
week  for  rest  and  recreation.  The  Ford 
company  always  has  sought  to  promote  ideal 
home  life  for  its  employees.  We  believe  that 
in  order  to  live  properly  every  man  should 
have  more  time  to  spend  with  his  family. 

Right  now  market  demands  warrant  the 
operation  of  the  plant  six  days  weekly,  but 
we  are  satisfied  that  the  five-day  week  is 
practical  and  it  has  been  adopted  as  a  per- 
manent policy  of  the  company.  Adjustments, 
naturally,  are  necessary.  In  equipment  and 
in  man  power  the  plants  will  have  to  be 
placed  on  a  basis  where  they  can  take  care 
of  production  in  five  days  w^eekly.  It  will 
mean  w'ork  for  3.000  more  men.  It  will  mean 
more  machinery.  The  goal  cannot  be  fully 
realized  at  once.  But  as  soon  as  possible  it 
is  the  aim  of  the  Ford  company  to  adjust  its 
business  so  that  it  can  be  carried  on  without 
work  on  Saturday  and  Sunday. 

Demand  for  Trucks  Increased 

While  Ford  passenger  car  production  now 
is  considerably  ahead  of  production  at  the 
same  time  last  year,  I  believe  the  increased 
demand  for  trucks  is  a  better  indication  of 
improvement  in  busine.ss  conditions. 

The  demand  for  trucks  has  become  more 
insistent  each  week.  The  truck  is  a  business 
vehicle  and  increased  demands  must  mean 
better  busines.s  conditions. 

Production  at  the  plant  of  the  Lincoln 
Motors  Co.  is  now  averaging  from  twenty  to 
twenty-five  a  day.  The  market  would  war- 
rant an  output  of  sixty  cars  a  day.  Grad- 
ually the  methods  employed  at  other  Ford 
plants  are  being  installed,  but  it  is  doubtful 
if  production  ever  will  exceed  fifty  cars  daily. 
Just  this  week  a  new  aluminum  casting  plant 
for  the  Lincoln  went  into  commission  at 
River  Rouge.  Parts  for  the  Lincoln  w\\\  be 
cast  at  River  Rouge  and  machined  at  the 
Lincoln  factory,  as  is  done  with  parts  for 
other  Ford  vehicles. 

The  Ford  company  is  co-operating  with 
service  organizations  in  seeing  that  de- 
servin.g  ex-service  men  receive  first  con- 
sideration in  the  matter  of  employment. 

Will  Include  Lincoln  Plant 

DETROIT,  March  27— The  Ford  five- 
day  week  will  ultimately  include  the 
Lincoln  Motors  Co.,  but  it  will  require 
considerable  organizing  to  meet  produc- 
tion demands  before  it  can  become  f^ffec- 
tive.  At  present  Lincoln  is  about  2000 
cars  behind  on  orders  and  wil!  not  catch 


BATTLESHIP  AND  FORD 
WILL  OPERATE  AS  OISE 

DETROIT,  March  27— "If  satis- 
factory arrangements  can  be  made 
it  may  not  be  long  before  metal 
that  was  once  a  part  of  an  Ameri- 
can battleship  will  be  running 
around  in  the  form  of  a  Ford  car 
or  tractor,"  says  a  statement  by 
the  Ford  Motor  Co.  "The  quality 
of  the  metal  in  war  vessels  will 
permit  this. 

"It  can  be  remelted,  carefully 
tested  as  to  its  suitability  for  mix- 
ing with  other  quantities  of  molten 
metal  and  poured  into  cylinder 
blocks  and  various  castings.  This 
ore  that  was  mined,  converted  into 
meial  and  used  in  ship  construction 
at  great  expense  will  not  be  an 
entire  loss.  Some,  at  least,  of  the 
taxpayers'  money  will  be  returned 
to  the  Treasurj-  and,  in  addition, 
useful  tractors  built." 


up,  working  the  full  week  and  extra  time 
in  some  departments,  until  well  into  the 
summer.  A  schedule  of  700  has  been 
fixed  for  April. 

Privileges  of  the  Ford  investment  plan 
now  have  been  extended  to  Lincoln  em- 
ployees, thereby  effecting  a  new  bond  be- 
tween the  new  and  old  Ford  enterprises. 
There  is  now  $10,000,000  invested  by 
18,000  Ford  employees  under  the  invest- 
ment plan.  Interest  and  special  returns 
of  $1,250,000  have  been  paid  to  investors 
in  the  two  years  the  plan  has  been  in 
operation. 

The  Ford  Motor  Co.  is  working  on  a 
schedule  of  67,000  cars  and  trucks  for 
March.  Foreign  plant  totals  for  Feb- 
ruary show  Buenos  Aires  with  1245  cars 
and  trucks;  Manchester  about  2000,  and 
the  Ford  Motor  Co.  of  Canada,  4000  cars 
and  trucks.  Bordeaux,  Sao  Paulo,  Cadiz 
and  Copenhagen  were  reported  to  have 
had  good  months. 


Transport  Completes 

New  Line  of  Trucks 

MT.  PLEASANT,  MICH.,  March  27— 
The  Transport  Truck  Co  has  a  new  line 
of  trucks  ready  for  distnbution  to  deal- 
ers. There  is  a  new  Rapid  Ti-ansport 
of  1-ton  capacity  for  high  speeds  and 
heavier  models,  which  differ  from  the 
previous  line  in  capacity  and  are  con- 
siderably lower  in  price.  The  following 
table  shows  the  old  and  new  models: 

New    Models  Old    Models 

15,  1-ton $1,295  20,    1-ton $1,395 

25,  lig-ton 1,495  30,    I'/a-ton 1,995 

35,  2-ton 1,885  50,    2' 'a-ton 2,785 

55,  3-ton 2,385  70,    S^'g-ton 3,885 

60,  31/2-ton 2,585 

75,  5-ton 3,485 

The  rear  axle  of  the  Model  15  is  of 
bevel  gear  type.  On  the  former  line, 
all  models  had  internal  gear  axles.  The 
heavier  models  still  retain  this  form  of 
final  drive. 


No  Ownership  (Jiaiige 
for  American  Dunlop 

President  Di-ssipates  Rumor  That 
Ford     Will     Buy — Produc- 
tion Prospects  Indefinite 

BUFFALO,  March  27— The  Dunlop 
Tire  &  Rubber  Co.'s  plant  here  will  be 
operated  as  a  Dunlop  institution  by  the 
company  which  was  formed  for  that  pur- 
pose, Frederick  Wolcott,  president,  de- 
clared upon  the  occasion  of  a  visit  to  this 
city.  Upon  his  arrival  from  New  York 
he  went  into  conference  immediately 
with  Perry  D.  Saylor,  vice-president  of 
the  corporation. 

"I  am  unable  to  say  at  this  time  when 
production  will  begin,"  Wolcott  said. 
"We  are  working  on  plans  which  will 
lead  to  production,  but  it  would  be  fool- 
ish for  me  to  fix  a  date  when  we  will 
begin  producing  tires  in  commercial 
quantities.  The  date  will  depend  on  a 
number  of  circumstances  and  conditions. 

"It  is  my  hope  to  be  able  to  make  a 
definite  announcement  within  the  next 
three  or  four  months.  I  am  very  hopefui 
that  this  announcement  will  be  very 
favorable  to  Buffalo. 

"Sale  of  the  plant  to  Henry  Ford  or 
any  other  person  or  corporation  is  not 
even  being  considered,"  Wolcott  added. 
"Any  rumors  that  the  plant  is  to  be  sold 
are  entirely  without  foundation.  The 
factory  will  be  operated  as  a  Dunlop  in- 
stitution by  the  company  which  was 
formed  for  the  purpose." 

Puts  End  to  Many  Rumors 

Wolcott's  statement  puts  an  end  to 
many  rumors  which  have  been  in  almost 
constant  circulation  for  many  months. 
It  has  been  repeatedly  rumored  that 
Henry  Ford  would  take  over  the  plant 
to  produce  tires  for  Ford  cars.  There 
have  been  numerous  other  rumors  of  sale 
of  the  plant,  but  heretofore  there  has 
been  no  official  denial  or  confirmation  of 
the  reports. 

The  coming  of  Wolcott  to  Buffalo  was 
rather  unexpected.  At  8  o'clock  in  the 
morning  Saylor  was  not  aware  that  he 
proposed  coming.  Wolcott  arrived  on  an 
early  train  and  went  direct  to  the  plant, 
where  he  planned  to  remain  until  after  a 
conference  had  been  held  with  the  firm's 
attorneys. 

Wolcott  is  in  charge  of  all  the  Dunlop 
tire  intei'ests  in  the  United  States.  The 
.American  branch  of  the  British  corpora- 
tion is  partly  financed  in  this  country, 
but  is  under  control  of  the  British  Dun- 
lop interests. 

Production   Never  Undertaken 

Commercial  production  of  tires  has 
never  been  undertaken  at  the  River  Road 
plant,  although  experimental  manufac- 
ture has  been  in  progress  for  many 
months.  It  is  said  the  company  is  plan- 
ning to  specialize  in  a  small  size  cord 
tire,  when  production  begins,  and  that 
this  tire  will  be  sold  at  a  price  close  to 
the  present  cost  of  fabric  tires  of  the 
same  size. 
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Reorganization  Plan 
of  Premier  Delayed 

In  Meantime  Suit  Is  Started  by 

Bank  to  Collect  Skelton's 

Insurance 


INDIANAPOLIS,  March  24— Reorgan- 
ization plans  of  the  Premier  Motors  Corp. 
which  were  scheduled  to  have  been  com- 
pleted at  a  meeting-  of  the  reorganization 
committee  March  21,  have  been  delayed, 
and  the  oiRcial  statement  that  was  prom- 
ised by  a  member  of  the  reorganization 
committee  for  Wednesday  has  not  yet 
been  made. 

On  that  day  at  Martinsville,  Ind.,  a 
suit  was  brought  by  the  Fletcher  Ameri- 
can Bank  of  Indianapolis  against  the 
Travelers  Insurance  Co.,  the  American 
Life  Insurance  Co.  and  the  Premier  Mo- 
tors Corp.,  to  collect  a  policy  for  $200,000. 
The  policy  was  taken  out  by  the  late  L. 
Sherman  Skelton,  former  Premier  presi- 
dent, and  was  transferred  by  him  to  the 
motor  corporation  which  in  turn  trans- 
ferred it  to  the  Fletcher  American  Bank. 
The  insurance  companies  are  fighting 
payment  because  they  assert  Skelton 
withheld  certain  facts  concerning  his 
health  at  the  time  he  took  out  the  policy. 

Same  Bank  in  Charge 

It  was  understood  that  the  bank  that 
was  expected  to  handle  the  details  of 
the  proposed  reorganization  is  the  same 
one  that  is  suing  the  insurance  companies 
and  the  Premier  corporation.  M.  A. 
Whipple,  vice-president  of  Premier, 
the  spokesman  for  the  reorganization 
committee,  stated  early  this  week  that 
the  reorganization  was  practically  com- 
plete, that  mere  details  were  still  pend- 
ing, that  75  per  cent  of  the  merchandis- 
ing creditors  had  agreed  to  the  plans, 
that  three  or  four  new  directors  were 
to  be  named,  and  that  about  $500,000  of 
new  money  would  be  supplied  for  work- 
ing capital. 

All  these  things  were  to  have  been 
finally  set  by  the  meeting  proposed  for 
last  Tuesday,  and  an  official  announce- 
ment was  promised  by  Wednesday.  Since 
then  no  further  details  could  be  obtained, 
except  with  reference  to  the  suit  referred 
to  above  and  intimations  that  the  state- 
ment, when  made,  would  be  announced 
by  the  banking  institution  handling;  the 
deal.  The  management  after  the  rcor 
ganization,  according  to  Whipple,  had 
not  been  agreed  upon  by  Wednesday 
afternoon. 
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It  states  further: 

The  future  policy  of  the  corporation  will 
be  to  confine  itself  to  the  ball  bearing  busi- 
ness which  it  operates  under  the  Standard 
Steel  &  Bearing,  Inc.,  of  which  it  owns  all 
the  stock,  and  the  liquidation  ot  those  as- 
sets which  are  unnecessary  to  this  industry. 

The  management  states  that  the  bearing 
manufacturing  facilities  of  this  corporation 
are  the  largest  of  any  of  the  companies  en- 
gaged in  this  business  except  the  General 
Motors,  and  the  newest  and  most  modern. 

The  corporation's  present  business  reflects 
the  general  revival  in  activity  in  the  automo- 
tive industry  which  it  serves.  Guy  W. 
Vaughan,  president  and  general  manager  of 
the  Standard  Steel  &  Bearing,  Inc.,  has  been 
elected  vice-president  of  the  Marlin-Rock- 
well    Corp. 

The  Government's  original  claim  is 
understood  to  have  been  in  the  neighbor- 
hood   of   $8,000,000. 


March  30,  1922 


Star  Will  Be  Built 
in  All  Durant  Plants 


Marlin-Rockwell  Tax 

Dispute  Is  Adjusted 

NEW  yORK,  March  28— The  follow- 
ing statement  has  been  issued  by  the 
Marlin-Rockwell  Corp.: 

"The  tax  dispute  of  the  Marlin-Rock- 
well Corp.  with  the  Government  has  been 
adjusted  and  the  tax  paid,"  according  to 
H.  C.  Pryer,  treasurer.  "The  corpora- 
tion officers  and  directors  state  that  the 
attitude  of  the  treasury  department  has 
been  fair  and  reasonable." 


Special  Delivery  Car 

Brought  Out  By  Buick 

FLINT,  MICH.,  March  29  —  Buick 
Motor  Co.  has  brought  out  a  special  de- 
livery car  on  a  4-cylinder  chassis,  with 
three  types  of  bodies.  The  open  ex- 
press is  priced  at  $945;  the  canopy  top 
delivery  with  roll  curtains,  $965;  can- 
opy top  delivery  with  screen  sides,  $1,015; 
panel  side  delivery  with  steel  panels, 
$980  and  panel  side  delivery  with  ve- 
hisote  panels,  $1,005. 

The  bodies  are  especially  designed  for 
streng^th  and  rigidity  achieved  by  the 
extra  strong  bracing  and  steel  binding 
of  panels,  flare  boards  and  tail  gate. 
An  additional  re-inforcement  is  assured 
by  heavy  steel  angles  running  the  entire 
length  of  the  body  along  each  side  to 
form  a  side  frame.  The  rear  end  is 
entirely  sill-bound  and  scuff  strips  ex- 
tend well  into  the  body  and  bend  over  to 
join  the   reinforcement  construction. 

The  vestibule  has  steel  sash  drop  win- 
dows, which  are  cushioned  to  prevent 
rattling.  The  doors  may  be  secured  back 
for  summer  driving.  The  engine, 
starter,  clutch  and  other  units  are  iden- 
tical with  the  four  cylinder  passenger 
car  chassis. 


Purchaser  of  Quality 

Tire  to  Resume  April  1 

ANDERSON,  IND.,  March  27— The 
International  Rubber  Co.  of  America, 
incorporated  in  Delaware,  whose  bid  of 
$200,000  for  the  Anderson  plant  of  the 
Quality  Tire  &  Rubber  Co.  has  been  ac- 
cepted, is  making  preparations  to  oper- 
ate the  factory  here  probably  by  April 
1.  J.  D.  Wiggins,  president  and  gen- 
eral manager,  formerly  was  connected 
with  the  ^American  Can  Co.  M.  D. 
Ganger  of  Cleveland  will  be  vice-presi- 
dent and  general  manager.  They  will 
move  here  at  once.  A.  L.  McKee,  secre- 
'■ary  and  treasui'er,  also  of  Cleveland, 
will  come  here  later. 

The  sale  of  a  factory  at  Elyria,  Ohio, 
which  also  was  owned  by  the  Quality 
company,  has  been  agreed  to  at  Elyria 
but  the  deal  will  not  be  closed  until  an 
Ohio  form  of  transfer  is  submitted,  ac- 
cording to  Neal  M.  McCulough,  local 
banker  and  trustee  for  creditors. 


Expansion   of  Long   Island   City 

and  Lansing  Factories  to 

Be  Undertaken 


NEW  YORK,  March  28— Announce- 
ment is  made  by  Durant  Motors,  Inc., 
that  the  new  Star  car  will  be  built  in  all 
its  divisional  plants.  This  includes  fac- 
tories at  Long  Island  City,  Lansing,  Mun- 
cie,  Oakland,  Cal.,  and  Toronto. 

The  Long  Island  City  and  Lansing 
plants  will  be  expanded  to  provide  a  pro- 
duction of  20,000  cars  a  month  by  Jan. 
1  next,  including  the  Star  and  the  Durant 
Four.  The  expansion  of  the  Lansing  fac- 
tory will  be  undertaken  immediately. 
The  same  will  be  true  at  Long  Island 
City,  provided  the  land  required  can  be 
obtained  at  what  is  considered  a  reason- 
able price.  The  engineers  and  contrac- 
tors who  built  the  Lansing  factory  now 
are  in  this  city  looking  into  the  situation. 

Reports  that  Durant  Motors  have  ac- 
quired from  the  receivers  of  the  Willys 
Corp.  the  huge  factory  at  Elizabeth,  N.  J., 
which  never  was  occupied,  are  at  least 
premature.  Durant  engineers  have  in- 
spected the  property  carefully,  however, 
and  it  is  understood  they  have  reported 
it  would  meet  the  needs  of  the  company. 
It  is  not  likely  that  Durant  will  acquire 
the  Elizabeth  factory  unless  it  can  be 
obtained  at  a  fraction  of  its  original  cost 
of  $10,000,000. 

Production  of  the  Star  and  the  Durant 
will  be  completely  segregated,  although 
it  is  desirable  from  a  manufacturing 
point  of  view  that  they  be  built  as  near 
together  as  possible  in  view  of  the  fact 
that  materials  will  come  from  practically 
the  same  sources. 

Durant  Motors  also  announces  that  it 
has  placed  with  the  Continental  Motors 
Corp.  of  Detroit  an  order  for  250,000 
motors  for  use  in  the  Star.  This  is  one 
of  the  largest,  if  not  the  largest,  single 
order  for  motors  ever  placed. 

Quantity  Output  at  Lansing 

LANSING,  MICH.,  March  27  —  The 
Durant  Motor  Car  Co.  of  Michigan  now 
has  launched  into  actual  quantity  pro- 
duction. Arrangements  have  been  made 
by  M.  B.  Leahy,  the  Durant  general 
sales  manager,  for  trainload  shipments 
to  Kansas  City  and  Cincinnati. 

The  train  to  Kansas  City  will  be  made 
up  of  thirty-six  freight  cars,  carrying 
a  total  of  180  4-cylinder  Durant  phae- 
tons, to  the  Hathway  Motor  Co.  The 
shipment  to  St.  Louis  will  be  made  up  of 
twenty-five  freight  cars  and  will  total 
125   phaetons. 


MOTOR  FUEL  FROM  WINE 

LONDON,  March  18  (6y  mail)— The 
stagnation  in  the  South  African  wine 
industry  has  led  to  the  establishment  of 
a  plant  at  Paarl  for  the  purpose  of  con- 
verting wine  into  a  gasoline  substitute. 
Last  year  10,000,000  gallons  of  unsaleable 
wine  were  produced  in  the  Union. 


March  SO,  1922 

Truck  Tire  Business 
Gaining,  Akron  Says 

Is    Taken,    in    Conjunction   with 

Survey,    as    Indication    of 

General  Improvement 

AKRON,  March  27— That  a  wide- 
spread general  increase  in  the  prosperity 
conditions  of  the  United  States  is  ap- 
parent with  strong  indications  of  a  con- 
tinued upward  trend  in  all  lines  of 
business,  is  the  opinion  of  Akron  tire 
manufacturers,  based  upon  surveys  being 
made  in  all  sections  of  the  country  in 
connection  with  district  conferences  with 
sales  representatives  and  branch  man- 
agers. 

"Skepticism  is  abating.  Business  is 
picking  up  encouragingly.  We  face  a 
big  period  of  prosperity  and  production 
along  all  lines  will  have  to  be  increased," 
states  W.  A.  Johnson,  tire  sales  manager 
of  the  B.  F.  Goodrich  Co. 

Optimism   Soundly   Based 

"The  kind  of  prosperity  that  is  founded 
neither  on  guess  nor  upon  the  unjustified 
hopes  of  optimists,  is  returning  to  the 
country  at  a  steadily  increasing  rate," 
says  L.  G.  Fairbank,  general  sales  man- 
ager of  the  Firestone  Tire  &  Rubber  Co. 

Johnson  also  says  regarding  the  situa- 
tion: 

One  of  the  best  proofs  of  a  return  of  con- 
ditions more  nearly  normal  is  the  fact  that 
bankers  everywhere  are  advancing  money. 
Tire  dealers  are  paying  their  bills  and  are 
stocking  up  in  anticipation  of  a  heavy  trade 
this  spring  and  summer.  Tires  are  moving 
much  more  rapidly  than  for  months.  There 
were  over  220,000  passenger  cars  and  trucks 
built  the  first  two  months  of  this  year.  This 
was  an  increase  of  200  per  cent  over  the 
same  output  for  the  corresponding  months  of 
1921,  and  meant  880.000  tires  as  original 
equipment,  and  another  220,000  truck  and 
motor  ear  tires  to  go  along  with  such  new 
vehicles  as  spare  equipment. 

The  downgrade  movement  has  stopped. 
Automobile  sales  are  speeding  up  and  this 
increase  has  its  direct  reflection  in  Akron. 

Manufacturers  here  say  the  truck  tire 
sales  constitute  a  good  barometer  of 
general  business  conditions.  They  re- 
port truck  tire  sales  increasing  heavily 
and  accept  this  as  proof  that  commercial 
houses  employing  trucks  are  again  using 
them  extensively  and  that  such  renewed 
truck  use  in  turn  reflects  a  healthier  con- 
dition in  business. 

Price    Changes    Considered 

There  is  still  talk  of  approaching  tire 
price  increases.  Some  dealers,  expecting 
future  requirements,  are  stocking  up  now 
so  as  to  be  in  position  to  take  advantage 
of  the  increases  in  prices  when  they  come. 
Manufacturers  agree  that  from  the 
standpoint  of  making  money  for  their 
stockholders,  prices  should  be  increased. 
It  is  also  admitted  that  the  price  slash- 
ing war  carried  on  vigorously  by  com- 
petitive tire  companies  last  year,  was 
carried  a  trifle  too  far  and  that  the  last 
of  the  series  of  price  cuts  made,  which 
was  enforced  last  December,  was  exces- 
sive. 
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Move  on  Upgrade 

NEW  YORK,  March  27— Sales 
by  Mack  Trucks,  Inc.,  are  running 
well  ahead  of  last  year  at  this 
time.  If  business  continues  at  the 
current  rate,  substantial  profits  are 
expected  for  the  second  and  third 
quarters. 


NEW  YORK,  March  27— H.  Al- 
pern,  export  manager  of  the  King 
Motor  Car  Co.,  reports  that  foreign 
sales  for  February  were  the  largest 
for  any  month  in  the  last  five 
years.  Agencies  have  been  estab- 
lished in  five  additional  countries. 
Twenty  cars  recently  were  shipped 
to  the  dealer  in  Switzerland. 


KENOSHA,  WIS.,  March  27— 
The  Nash  Motors  Co.  reports  that 
shipments  for  March  will  exceed 
the  same  month  last  year  by  ap- 
proximately 67  per  cent.  Factory 
records  show  that  2081  Nash  cars 
were  ordered  by  dealers  and  dis- 
tributors in  March  last  year,  while 
this  year's  orders  for  March  ship- 
ment totaled  3486.  These  figures 
include  both  four  and  six-cylinder 
models. 


AKRON,  OHIO,  March  27— The 
General  Tire  &  Rubber  Co.  reports 
that  sales  for  the  first  quarter  of 
this  year  have  been  65  per  cent 
larger  in  dollars  than  for  the  same 
period  in  1921.  In  units  the  sales 
increase  has  been  100  per  cent.  All 
tires  manufactured  are  sold  through 
dealers  to  users. 


DETROIT,  March  23— Chevrolet 
Motor  Co.  has  started  a  night  shift 
at  the  Flint  plant  for  the  first  time 
in  several  months.  Nine  hundred 
axles  a  day  are  now  being  made  for 
shipments  to  the  various  assembly 
plants.  It  is  planned  to  build  800 
engines  a  day  by  April  1.  All  en- 
gines and  axles  for  Chevrolet  cars 
are  now  being  made  at  Flint. 


DETROIT,  March  27  —  The 
Fisher  Body  Corp.  reports  that  it 
has  been  compelled  to  refuse  sev- 
eral new  orders  because  of  a 
shortage  of  manufacturing  facili- 
ties. Some  of  the  Detroit  plants 
are  working  overtime  while  others 
are  not  yet  at  capacity.  The  aver- 
age for  the  Fisher  factory  is  about 
95  per  cent  of  capacity. 


L.  G.  Fairbank  of  the  Firestone  com- 
pany does  not  predict  a  business  boom 
nor  a  return  of  the  superficial  prosperity 
of  1920,  but  says  he  believes  the  United 
States  is  on  the  eve  of  a  broad,  sub- 
stantial increase  in  business  that  will 
mean  much  to  every  one  by  reason  of 
the  fact  that  it  is  founded  upon  hard 
work  and  the  creation  of  new  economic 
values,  and  not  on  fictitious  and  specula- 
tive gains  in  the  value  of  stocks,  etc. 


Renewal  of  Demand 
Felt  in  Truck  Lines 


Call  Reported  to  Be  for  Lighter 

Types,  Principally   for 

%-Ton  Capacity 

MILWAUKEE,  March  27— Encour- 
agement is  found  daily  in  reports  from 
manufacturers  of  passenger  cars  and  the 
parts  industry  as  well,  which  indicate 
that  the  improvement  which  set  in  30 
to  40  days  ago  is  going  forward.  A 
little  better  feeling  also  has  been  injected 
into  the  motor  truck  industry  by  some- 
thing akin  to  a  renewal  of  demand,  al- 
though this  is  yet  far  from  satisfactory. 
So  far  the  principal  call  has  been  for 
the  lighter  types,  with  sales  of  the  %-ton 
capacity  predominating. 

Tractor   Prospects    Better 

The  manufacture  of  tractors  has  not 
yet  been  resumed  on  anything  like  a  real 
scale,  but  prospects  are  growing  better 
as  the  surplus  stocks  in  hands  of  makers 
and  jobbers  are  steadily  being  wiped 
out  by  the  much  better  movement  of 
these  machines  into  farmers'  hands. 
This  is  being  accomplished,  of  course, 
through  di-astic  price  reductions  which 
are  far  below  immediate  replacement 
value,  but  opinion  seems  to  be  that  cur- 
rent reductions  probably  will  hold  effect 
until  May  1  or  June  1,  when  production 
doubtless  will  have  been  resumed  on  a 
scale  sufficient  to  enable  producers  to 
gage  true  costs  on  the  readjusted  basis. 

Authentic  reports  from  representative 
Milwaukee  industries  indicate  that  the 
iron,  steel  and  machinery  trade  is  moving 
steadily  into  a  stronger  position. 


Conditions  Everywhere 
Improved,  Wollering  Says 

NEW  ORLEANS,  March  29— "Condi- 
tions the  country  over,  North,  South, 
Ea.>t  and  West,  are  showing  improve- 
ment, gi-adually  but  decidedly,"  declared 
Max  F.  Wollering,  vice-president  in 
charge  of  manufacturing,  of  the  Stude- 
baker  Corp.,  during  his  visit  here  as  the 
guest  of  Fred  Perkins,  local  Studebak^^r 
distributor. 

Wollering  asserted  that  the  country 
was  on  the  eve  of  a  period  of  prosperity, 
and  that  manufacturers  and  dealers  who 
exercise  the  initiative  to  establish  their 
business  on  a  sound  basis  will  reap  big 
benefits. 


HIGHWAY  BODY  TO  MEET 

NEW  YORK,  March  27— Reports  of 
various  committees  which  have  been 
studying  different  phases  of  highway 
transport  will  be  heard  at  the  annual 
meeting  of  the  National  Highway  Traffic 
Association,  which  will  be  held  at  the 
Automobile  Club  of  America  in  this  city. 
May  12.  The  reports  will  cover  regula- 
tions relating  to  speeds,  weights  and 
dimensions  of  motor  trucks  and  trailers; 
license  fees  and  motor  vehicle  taxation; 
and  highway  transport  franchises. 
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International  Trade 
Improves  Materially 

Total  Shipments  3550  in  Febru- 
ary Are  Almost  Equal  to 
Same  Month,  1921 


NEW  YORK,  March  27— Over- 
seas shipment  of  approximately 
1350  passenger  cars  were  made  dur- 
ing the  month  of  February  by  the 
General  Motors  Export  Co.  from 
its  plant  in  Canada.  Of  this  num- 
ber, a  total  of  824  were  shipped  to 
all  parts  of  the  world  except  to 
England,  to  which  was  shipped  be- 
tween 500  and  600  more,  the  exact 
figures  for  the  English  shipments 
not  being  available  here.  The  totals 
were  announced  here  to-day  by  the 
export  company,  following  the  re- 
ceipt from  Washington  of  the 
figures  for  the  February  shipments 
from  the   United  States. 

The  Washington  announcement 
does  not  include,  of  course,  these 
Canadian  shipments  which,  added 
to  the  total  of  3096  announced  for 
the  United  States,  show  that  the 
short  month  of  February  saw  the 
overseas  movement  of  approxi- 
mately 4500  automobiles.  No 
month's  export  sales  since  Janu- 
ary, 1921,  have  even  approached 
this  high  figure. 

WASHINGTON,  March  25— The  be- 
lief that  international  trade  in  automo- 
biles and  automotive  equipment  had  im- 
proved materially  was  amply  borne  out 
by  the  February  shipments  from  the 
United  States,  the  figures  for  which 
were  announced  to-day  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  through 
the  automotive  division.  Striking  gains 
were  shown  over  January,  1922,  and  for 
the  first  time  in  many  months  the  ship- 
ments of  automobiles  were  comparable 
with  those  of  the  same  period  of  the 
previous  year. 

The  February  trade  in  passenger  cars 
totaled  3096  and  trucks  454,  a  total  of 
automotive  vehicles  of  3550.  The  same 
month  in  1921,  when  the  last  dispatch 
was  being  made  on  the  unfilled  orders 
piled  up  during  the  boom  year's  of  1919 
and  1920,  saw  the  outbound  movement 
of  3587  automobiles,  of  which  2492  were 
passenger  cars  and  1095  were  trucks. 
The  trade  by  volume  in  February  in  this 
year,  therefore,  was  the  largest  since 
January  and  February  of  1921  and  al- 
most double  that  of  some  of  the  low 
months  during  the  latter  part  of  last 
year.    A  comparison  follows: 

Passenger  Cars 

No.  Value 

Feb.,    1922 3,096  $2,556,555 

Ja;i.,    1922 2,407  2,025,974 

Feb.,    1921 2,492  3,165,170 

Motor  Trucks 

No.  Value 

Feb.,  1922 454  $391,738 

Jan.,  19?2 464  461,193 

•^eb..  1921 1,095  1,952,736 
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Exports,   Imports   and  Reimports   to   Automotive   Products 
February,  1921  and  1922,  and  for  Eight 
Months  That  Preceded 


for 


-Month  of  February- 


1921 
No.       Value 
Automobiles,  including 

chassis      3,587  $5,117,906 

Electric      trucks      and 

passenger    cars 

Motor  trucks  and 
buses,  except  elec- 
tric      1,095     1,952,736 

Up   to   1   ton 

Over  1  and  up  to  2/2 

ton 

Over    21/2    ton 

Total  motor  trucks 
and  buses,  except 
electric    1,095     1,952,736 


1922 
No.         Value 


-^  ^— Eight    Months    Ending    February- 
1921  1922 

No.       Value  No.  Value 


3,560  $2,962,135  90,998  $119,972,935       22.892  $20,506,229 


10 


13,842 


36 


54,967 


286 

117,187 

141 

210,264 

27 

66.347 

15,499       26,496,400 


2.727 

2  851,223 

.'■iOS 

231,254 

361 

497,735 

49 

123,942 

Passenger     cars,     ex- 
cept electric    2,492     3,165,170 

Value  up  to  $800 

Value  over  $800  and 

up    to   $2,000 

Total  passenger 
cars,  except  elec- 
tric       2,492     3,165,170 


Parts,  except  engines 

and  tires   

Station      and      ware- 
house  motor  trucks      23 

Trailers     

Airplanes      

Parts  of  airplanes, 
except  engines 
and  tires   


454         391,738    15,499       26,496,400 
PASSENGER    CARS 


3,645       3,704,154 


1,890        958,814 
1.096      1,217,578 


75,499       93,476,535        13,708     12,164,579 
•••■•  3,220       1.649,879 


2,090       2,273,457 


3,096     2,556,555   75,499       93,476,535        19,211      16,747,108 


PARTS,    ETC. 

Pounds 

138.682     2,838,259 

55,699,086 

19,141,425 

6           11,137 

431 

248,286 

75 

87.886 

26           19,230 

59 

40,233 

....           

53 

386,955 

19 

126,165 

14,514 


24,213  *22,758  10,146 

BICYCLES,    ETC. 


Bicycles  and  tricycles.  ..  .         199.705 

Motorcycles    1,000        333,437 

Parts,     except     tires 

Gas  engines    123  39,774 

Traction  engines,  ex- 
cept  agricultural    ..         4  6,244 

Automobile    engines..     881         153,258 

Aircraft  engines   

Complete  tractors,  ex- 
cept    agricultural  .  .1,453     1,577,979 

Other    internal     com- 
bustion   engines    ...1,157        281,592 


237  4,783   

969  259,347  21,870 

*209,921  108,971   

222  16,673  2,630 

2  4,813  254 

2,764  331,479  9,888 

1  200       


68,104 


3.106.761  ...  429,502 

6,862,488  5,023  1 .386,762 

*439,839  240,648 

500,116  1,021  183.801 


446,855 
1,794,304 


12  32,045 

8,181        1.283,548 

4  5,475 


6  32,201    18,889        18.662,999 

335  39,395    11,723  1,862,592 

IMPORTS 


141 
3,096 


Accessories,    parts.. 

Automobiles     

Parts,    except    tires. 
All   other    


59 


Automobiles    (free    of 
duty)      23 


76,181 
81,663 
11,192 


27,720 


279,708  164,797  .... 

26  44,960  919 

58,495       

7,202       


940.144 

981,274  339 

941,790  

392,123  


237,919 
399,653 


387,006 
530,003 
405,274 
194,630 


REIMPORTS 


200        294,357 


2,155  3,251,608  2,289       3.482,359 


*Pounds. 


Parts 

Value 

.~eb.,     1922 $2,838,259 

Jan..     1922 2,060,619 

Feb.,     1921 3,426,517 

Thus  it  is  shown  that  the  foreign  sales 

of   American   automotive  equipment  are 

again  approaching  appreciable  levels  and 

that   overseas   trade   is   stabilizing   itself 

{Continued  on  page  742) 


SHORTAGE  OF  SKILLED  WORKMEN 

DETROIT,  March  25— Shortage  of 
men  for  skilled  positions  is  taken  by  the 
Employers'  Association  of  Detroit  as  an 
indication  of  a  return  to  normal  in  gen- 
eral business.  There  is  unemployment, 
the  report  declares,  but  mostly  of  men 
of  no  special  training.  For  the  week 
79  firms  report  3273  men  employed. 
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Gray  Phaeton,  $490; 
$760,  Coach  Price 

Company     Has     Completed     Its 

Financing  and  Withdrawn 

Stock  from  Sale 
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DETROIT,  March  28— Gray  Motor 
Corp.  has  fixed  the  prices  on  its  phaeton 
and  coach  at  $490  and  $760  respectively 
and  will  get  into  quantity  production 
on  its  schedule  for  1922  in  May.  In  con- 
nection with  the  fixing  of  the  prices,  it 
was  announced  that  the  car  will  be 
powered  with  a  4-cyHnder  Gray  enjrine 
and  will  have  Timken  axles  front  and 
rear. 

D.  Henry  Bonner  has  been  named 
sales  manager  of  the  company.  Bonner 
was  formerly  in  charge  of  all  branch 
production  for  the  Ford  Motor  Co.  and 
served  latterly  as  assistant  production 
manager  to  William  S.  Knudsen. 

President  Frank  L.  Klingensmith,  for- 
merly Ford  executive  vice-president  and 
treasurer,  said  the  company  has  com- 
pleted its  financing  and  has  withdrawn 
its  stock  from  sale.  The  company  is 
capitalized  at  $4,000,000  and  has  sold 
$2,600,000  in  stock,  assuring  ample  finan- 
cial strength. 

Production  in  Detroit 

All  production  and  assembly  of  the  car 
for  the  present  will  be  at  the  Gray  plant 
in  this  city.  There  is  a  present  capacity 
for  250  engines  and  100  cars  daily  which 
will  be  increased  in  anticipation  of  1923 
business.  Assembly  plants  in  the  New 
York,  Boston,  Philadelphia  and  St.  Louis 
districts  are  expected  to  be  opened  be- 
fore December  with  others  to  follow  in 
1923. 

As  designed  for  production,  the  car 
will  weigh  about  1600  lbs.  and  will  have 
a  wheelbase  of  100  in.  Artillery  wood 
wheels  have  been  substituted  for  disk 
as  more  becoming  the  lines  of  the  car. 
Under  test  the  car  has  travelled  20  miles 
to  the  gallon  of  gasoline  and  25  miles  per 
gallon  has  been  fixed  as  normal  ex- 
pectancy. 

The  coach  type  closed  car  has  been 
selected  as  most  economical  to  manufac- 
ture on  a  quantity  basis.  In  both  open 
and  closed  models  the  body  lines  have 
been  kept  low.  The  open  model  has  a 
one-man  top.  The  gearset  will  be 
Gray  made  three  speeds  forward  and 
*reverse.  With  the  exception  of  Ibody, 
wheels  and  axles,  the  car  will  be  practi- 
cally a   Gray  manufactured  product. 

Jlaterial  Contracts  Placed 

^  Contracts    for    all    material    for    the 

complete  years  production  have  been 
placed. 

Among  the  dealers  thus  far  named 
by  the  company  are :  Albert  Hirst,  New 
York;  Brown  Motors  Co.,  Boston;  Louis 
C.  Block,  Philadelphia;  Anderson 
Strauss  Co.,  St.  Louis;  Charles  E.  Baker, 
Detroit;  John  S.  Keown,  Louisville  and 
Edward  P.  Wilson,  Columbia,  S.  C. 

All  applications  for  foreign  sales 
rights  have  been  deferred  pending  the 
meeting  of  domestic  sales  demands. 


FORD  CUT  IIS  BRITAIN 
HAS  ISO  U.  S.  BEARING 

LONDON,  March  20  (By  mail). 
— Price  reductions  ranging  from 
£10  to  £15  (normally  from  $50  to 
$75)  on  the  various  Ford  models 
have  been  announced  her-'*.  The 
biggest  cut  is  on  the  sedan. 


DETROIT,  March  28— The  Ford 
Motor  Co.  said  to-day  that  the  re- 
duction of  prices  in  England  had  no 
significance  so  far  as  the  United 
States  is  concerned.  It  was  asserted 
that  the  drop  was  based  on  the 
January  reduction  here,  which  was 
only  $5  on  the  phaeton. 


Organization  of  a  company  personnel 
will  be  held  to  a  minimum  with  Klingen- 
smith in  charge  of  all  financial  matters, 
F.  F.  Beall,  former  Packard  vice-presi- 
dent, in  charge  of  manufacturing  and 
Bonner  in  charge  of  sales. 

Maxwell  WiU  Build 

250  Daily  in  April 

DETROIT,  March  25  —  Walter  P. 
Chrysler,  former  executive  vice-president 
of  Willys-Overland  Co.,  will  devote  all 
his  efforts  in  the  automobile  field  to  his 
work  as  chairman  of  the  board  of  the 
Maxwell  Motor  Corp. 

"We  are  going  to  make  250  Maxwells 
a  day  in  April  to  meet  the  steadily  grow- 
ing demand  for  our  product,"  he  said. 
"Sales  are  extending  all  the  time  as  the 
value  of  the  new  lines  becomes  known. 
We  have  now  got  our  organization  de- 
veloped to  a  point  where  every  detail 
is  properly  cared  for  and,  after  a  year 
of  hard  work,  we  are  getting  the  results 
hoped  for." 

Chalmers  business  in  April  will  show  a 
large  increase  over  former  months  de- 
spite increased  price,  Chrysler  said. 
There  has  been  considerable  business  in 
March  due  to  orders  being  placed  to  get 
in  before  the  increase,  he  said,  but  April 
business  already  placed  will  show  an  in- 
crease over  March  business. 

Merchandising  plans  are  being  de- 
veloped whereby  the  factory  will  be 
enabled  to  co-operate  completely  with 
the  sales  organization  in  the  field  in  de- 
veloping Maxwell  business.  Under  this 
plan,  service  will  be  a  leading  factor  and 
genuine  parts  will  be  constantly  avail- 
able to  all  owners. 


TO   SELL   HARTFORD    PARTS 

iHARTFORD,  CONN.,  March  29— Be- 
cause of  the  failure  of  stockholders  and 
creditors  to  come  to  terms  on  plans  for 
a  reorganization.  Federal  Judge  Thomas 
has  ordered  the  sale  at  public  auction 
on  May  3  of  all  assets  of  the  Hartford 
Automotive  Parts  Co.  The  upset  price 
has  been  fixed  at  $325,000,  not  including 
a  mortgage  of  $75,000. 


Jordan  Cut  Restores 
Pre- War  Price  Level 


Reduction  Affects  All  Models  But 

One — Company  Plans  1,000 

Output  for  April 

CLEVELAND,  March  29— Price  reduc- 
tions on  the  different  Jordan  models  an- 
nounced by  the  Jordan  Motor  Car  Co. 
range  from  $300  to  $400.  This  reduc- 
tion brings  prices  back  to  the  pre-war 
level.  Owing  to  increased  production 
and  improvements  the  cars  as  produced 
to-day  can  scarcely  be  compared  with 
those  of  pre-war  days,  excepting  in  the 
matter  of  price. 

The  new  prices  are: 

Old  Price  New  Price 

5-passenger     $2,095  $1,795 

Playboy     Roadster 2,095  1,895 

5-passenger    Sedan 3,^00  2,785 

Brougham     3.200  2,785 

Landaulet    2,995  2,695 

The  Playboy  roadster  is  standard 
equipment  with  disk  wheels,  wire  wheels 
being  optional;  special  colors,  and  nickel 
lamps  furnished.  The  price  of  the  seven- 
passenger  Jordan  models  has  not  been 
reduced. 

Jordan  production  will  approximate 
800  this  month  and  the  schedule  for 
April   is    1000. 


TWIN    CITY    MODEL   REDUCED 

MINNEAPOLIS,  March  24— Minne- 
apolis Steel  &  Machinery  Co.  announces 
a  reduction  in  the  price  of  its  Model 
12-20  Twin  City  tractor  from  $1,395  to 
$1,200. 


O'BANNON  REORGANIZED 

NEW  YORK,  March  29— The  O'Ban- 
non  Corp.,  manufacturer  of  coated  fab- 
rics, which  has  been  operating  under 
a  receivership  for  several  months,  has 
been  reorganized  as  the  O'Bannon  Co. 
The  personnel  of  the  operating  depart- 
ments will  remain  largely  the  same,  but 
the  company  will  be  under  the  manage- 
ment of  the  Russell  Co.  of  Boston. 


ASKS  OWEN  REPAYMENT 

WILMINGTON,  DEL.,  March  27— 
Application  has  been  made  by  the 
Wyoming  National  Bank  of  Wilkes- 
Barre,  Pa.,  for  repayment  by  the  re- 
ceivers of  the  Owen  Magnetic  Motor  Car 
Corp.  of  expenses  it  incurred  in  having 
the  first  sale  of  the  personal  property 
set  aside.     The  amount  sought  is  $2,960. 


MEXICAN  CHAMBER  FORMED 

NEW  YORK,  March  27— The  Mexican 
Chamber  of  Commerce  of  the  LTnited 
States  has  been  incorporated  in  New 
York  State  with  the  approval  of  the 
State  Department  in  Washington.  Its 
object  will  be  to  promote  business  and 
economic  relations  between  Mexico  and 
the  United  States  by  the  dissemination 
of  information    of  mutual   interest. 
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Mosher   Remains  as   Director 

F.  E.  Mosher,  whose  resignation  as 
vice-president  and  treasurer  of  the  Co- 
vert Gear  Co.,  Inc.,  was  announced  last 
week,  will  continue  as  a  director  of  that 
company  until  the  annual  meeting  in 
August.  Mosher,  who  went  with  the  Co- 
vert Gear  Co.  in  1916  as  secretary  and 
general  manager,  will  become  assistant 
to  the  president  and  general  manager  of 
the  Dosch  Chemical  Co.,  Inc.,  of  Louis- 
ville on  April  3.  He  was  made  secretary 
and  treasurer  of  the  Covert  company 
in  1919  and  the  following  year  was  elect- 
ed to  the  position  which  he  now  is  re- 
linquishing. 

Hornby  with  Rickenbacker 

Fred  Hornby  has  been  appointed  su- 
perintendent of  the  final  assembling  di- 
vision of  the  Rickenbacker  Motor  Co.  He 
was  engaged  in  similar  work  with  the 
old  E.  M.  F.  Co.,  later  joining  the  forces 
of  the  Maxwell  Motor  Co.  in  an  executive 
production  capacity  and  subsequently  be- 
coming research  engineer  for  the  Willys- 
Overland  Co. 

Willis  Made  H.  C.  S.  Sales  Manager 

Frank  B.  Willis,  who  has  been  promi- 
nently identified  with  automobile  factory 
sales  organizations  of  Michigan  and  Ohio, 
his  connection  at  one  time  being  with  the 
Chalmers  Motor  Corp.  as  vice-president 
and  with  the  Saxon  Motor  Car  Corp.,  has 
returned  to  Indianapolis  to  become  gen- 
eral sales  manager  of  the  H.  C.  S.  Motor 
Car  Co.  Harry  Ford,  whom  he  succeeds, 
is  still  with  the  sales  organization,  and 
will  devote  most  of  his  time  on  the  road 
and  in  field  work. 

Elgin    Motors    Appoints    Leach 

K.  J.  Leach,  for  three  years  connected 
with  the  McFarlan  Motor  Co.  as  south- 
western district  manager  and  previous 
to  that  association  engaged  in  the  same 
work  for  the  Cole  organization,  has  been 
appointed  district  representative  for  the 
Elgin  Motor  Car  Corp.  His  territory 
includes  Texas  and  New  Mexico,  with 
headquarters  at  Dallas. 

New    Battery    Sales    Head 

W.  Mejville  Taylor,  until  recently  con- 
nected with  the  Philadelphia  Storage  Bat- 
tery Co.  of  Philadelphia,  has  been  ap- 
pointed to  the  managership  of  eastern 
sales  of  the  Foster,  Merriam  &  Co.,  Mer- 
iden.  Conn.  E.  W.  Shepherd,  who  has 
been  associated  with  the  sales  promotion 
department,  is  manager  of  western  sales 
for  the  company. 

Webb  Promoting  Hinkley  Sales 

Paul  St.  Elmo  Webb  has  been  added  to 
the  organization  of  Hinkley  Motors,  Inc., 
Detroit,  as  sales  promotion  manager. 
Webb's  experience  has  covered  a  broad 


range  of  service  in  the  field  of  heavy  duty 
transportation,  both  as  an  executive  of 
sales  and  service  and  as  a  transportation 
engineer  with  the  Diamond  T.  Truck  Co. 
of  Nashville.  In  his  new  position,  Webb 
will  pay  close  attention  to  the  applica- 
tion of  trucks  and  buses  equipped  with 
^inkley  engines  to  the  various  problems 
continually  arising.  He  will  also  work 
in  close  touch  with  dealers  and  distribu- 
tors of  vehicles  so  equipped  who  may  de- 
sire data,  information  and  advice. 

Haggott  Becomes  Field  Engineer 

William  S.  Haggott,  for  several  years 
cable  sales  manager  of  the  Packard  Elec- 
tric Co.,  Warren,  Ohio,  has  been  trans- 
ferred from  the  home  office  to  the  field 
organization  of  the  company  in  the  ca- 
pacity of  field  engineer.  His  headquar- 
ters will  be  in  Detroit.  Haggott  has  been 
prominent  in  the  work  of  the  Society  of 
Automotive  Engineers  and  the  Automo- 
tive Equipment  Association.  He  is  at 
present  chairman  of  the  S.  A.  E.  sub- 
committee on  standardization  of  auto- 
motive cables  and  represents  the  society 
on  the  cable  committee  of  the  American 
Engineering  Standards  Committee.  The 
work  Haggott  leaves  at  the  home  office 
will  be  absorbed  by  W.  F.  Parker,  general 
sales  manager,  and  B.  N.  MacGregor. 

Witherbee,  Marko  Sales  Head 

Thomas  S.  Witherbee  has  been  named 
general  sales  manager  and  director  of 
advertising  of  the  Marko  Storage  Bat- 
tery Co.  He  is  a  pioneer  manufacturer 
of  storage  batteries  for  automobile  start- 
ing, lighting  and  ignition.  Witherbee  has 
been  in  the  battery  business  since  1897 
and  is  the  Inventor  and  patentee  of  the 
Witherbee  storage  battery  igniter,  which 
was  produced  and  sold  by  the  Witherbee 
Igniter  Co.,  founded  by  him. 

Maloney  Joins  Parish  &  Bingham 

John  E.  Maloney,  widely  known  in 
equipment  trade  circles,  has  joined  the 
Parish  &  Bingham  Corp.  as  assistant 
sales  manager.  In  assuming  his  new  con- 
nection Maloney  severs  a  connection  of 
some  ten  years  with  the  Hydraulic 
Pressed  Steel  Co.  and  its  interests,  dur- 
ing the  latter  part  of  which  he  was  gen- 
eral manager  of  the  pressed  steel  end  of 
the  business. 

Clark  Back  from  Trip 

W.  W.  Clark,  export  manager  of  the 
Hart-Parr  Co.,  has  returned  from  a  four 
n  onths'  trip  to  the  Philippine  Islands, 
Australia  and  intermediate  points  in  the 
interests  of  the  company. 

Swanson  Leaves  Fox 

H.  0.  Swanson  has  resigned  as  chief 
engineer  of  the  Fox  Motor  Car  Co,  of 
Philadelphia. 


Reeves  Tours  Plants; 
Surprised  at  Output 

Convinced   Production   Will    Ex- 
ceed 1921  Greatly— Finds 
New  Spirit  Prevailing 

NEW  YORK,  March  29^Genuine  sur- 
prise  at  the  current  volume  of  produc- 
tion, both  of  passenger  cars  and  trucks, 
was  expressed  by  Alfred  Reeves,  gen- 
eral manager  of  the  National  Automobile 
Chamber  of  Commerce,  upon  his  return 
from  a  two-weeks'  trip  through  the  fac- 
tories in  Michigan  and  Ohio. 

While  Reeves  has  been  consistently 
conservative  in  his  estimates  of  passen- 
ger car  production  for  1922,  and  believed 
until  he  started  on  his  trip  that  it  would 
not. greatly  exceed  that  of  1921,  he  now 
is  convinced  that  the  total  will  be  con- 
siderably larger.  He  feels  no  doubt  that 
that  truck  production  will  be  materially 
increased. 

Conservatism   Shown 

Concerning  conditions,  Reeves  says: 

Everywhere  I  traveled  I  found  a  new  spirit 
among  the  manufacturers  and  dealers. 
Production  was  increasing;  dealers  were 
writing  in  for  cars;  some  factories  were 
duplicating-  some  of  the  1920  figures  by  train- 
load  shipments  to  the  coast  and  elsewhere; 
more  than  3.300  additional  men  were  added  to 
the  payrolls  in  Detroit  in  one  week  and  in 
some  cities  there  was  an  actual  shortage  of 
experienced  automobile  workers,  although 
still  a  large  surplus  of  unskilled  labor. 

Notwithstanding  all  this,  the  makers  are 
going  along  with  a  spirit  of  conservatism 
and  with  no  idea  that  the  spring  business 
will  continue  for  the  remainder  of  the  year, 
although  with  every  indication  that  the  last 
six  months  would  be  better  than  the  same 
period  of  1921. 

The  big-  keynote  for  this  year  is  going 
to  be  the  dealer  and  that  manufacturer  will 
succeed  best  who  spends  money  to  back  his 
dealer  into  better  fin.ancing,  selling  and 
general    business    methods. 

Any  plan  tne  manufacturer  contemplates 
should  be  predicted  entirely  on  whether  it 
is  going  to  be  best  for  his  dealers.  I  don't 
believe  we  will  ever  have  an  opportunity 
again  to  build  up  dealers  as  we  have  during 
the  past  and  each  one  lost  now  will  cost  a 
great  deal   of  money  to  replace. 


RECEIVER  FOR  HALLADAY 

NEWARK,  OHIO,  March  29— A  re- 
ceiver has  been  appointed  for  the  Halla- 
day  Motors  Corp.,  which  is  capitalized 
at  $400,000.  The  proceedings  were  in- 
stituted by  the  Barber  Asphalt  Paving 
Co.  of  Pennsylvania.  The  motors  com- 
pany admitted  its  obligations  and  joined 
in  the  petition  for  the  appointment  of  a 
receiver.  Edward  Kible,  an  attorney,  was 
appointed,  and  his  bond  was  fixed  at 
$30,000.  The  Halladay  company  came 
here  three  years  ago  from  Attica,  Ohio, 
and  was  heavily  financed  by  Newark 
residents. 
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Goodyear  Tire  Shows 
Profit  of  $9,640,235 

Ratio  of  Current  Assets  to  Cur- 
rent   Liabilities    Is    More 
Than  Ten  to  One 


AKRON,  March  27— For  the  first  ten 
months  of  operation  of  the  Goodyear  Tire 
&  Rubber  Co.  of  Akron  under  the  financ- 
ing control  which  succeeded  the  Seiber- 
ling  regime  under  the  company's  reor- 
ganization and  $85,000,000  refinancing 
program,  sales  totaled  $82,195,550,  while 
a  net  profit  of  $9,640,235  is  reported, 
according  to  the  annual  Goodyear  state- 
ment made  public  to-day  by  President 
E.  G.  Wilmer.  The  report  is  for  the  ten- 
month  period  ending  Jan.  1,  1922. 

The  $82,195,550  in  sales  are  exclusive 
of  all  subsidiary  companies  and  compare 
with  sales  of  nearly  $205,000,000  in  1920 
for  Goodyear  under  the  presidency  of 
Frank  A.  Seiberling,  founder  of  the  com- 
pany. During  the  last  year  of  the 
Seiberling  regime,  however,  due  to  heavy 
losses  on  commitments.,  a  deficit  of  $15,- 
647,653  was  reported. 

Net  Balance  of  $3,620,043 

After  deduction  of  interest  and  fixed 
charges,  including  miscellaneous  adjust- 
ments in  respect  of  investments  in  sub- 
sidiary companies,  there  remained  out 
of  the  net  profit  of  $9,640,235  a  total 
net  balance  to  surplus  of  $3,620,043, 
according  to  President  Wilmer's  report. 
Cash  and  the  United  States  Treasury 
certificates  are  listed  at  $23,892,820. 
Although  current  liabilities  included  ac- 
crued interest  and  premium  on  bonds 
amounting  to  $1,371,574,  the  ratio  of  cur- 
rent assets  to  current  liabilities  is  more 
than  ten  to  one,  Wilmer  announces. 

The  adjustment  in  respect  to  invest- 
ments in  subsidiary  companies,  aggre- 
gating $1,508,820,  in  a  large  part  reflects 
additional  write-downs  of  inventories  in 
both  domestic  and  foreign  subsidiary 
companies  to  a  basis  dictated  by  current 
market  values,  as  well  as  substantial 
losses  in  the  export  business  due  to  de- 
pressed exchange. 

The  Goodyear  Tire  &  Rubber  Co.  of 
California  and  the  Goodyear  Tire  &  Rub- 
ber Co.  of  Canada,  Limited,  the  com- 
pany's principal  operating  subsidiaries, 
continue  to  show  satisfactory  current 
earnings,  and  the  company's  expoi't  busi- 
ness has  been  restored  to  a  profitable 
basis,  Wilmer  reports.  Neither  the 
parent  company  nor  any  of  its  subsidi- 
aries to-day  has  any  bank  indebtedness. 

Officers   Re-elected 

All  officers  are  re-elected,  while  three 
new  directors  are  added.  These  are 
Francis  Seiberling,  Akron  attorney, 
cousin  of  F.  A.  Seiberling  and  legal 
counsel  for  Goodyear  under  the  Seiber- 
ling regime;  Russell  L.  Robinson  of  the 
Robinson  Clay  Products  Co.  of  Akron, 
and  H.  H.  Springford,  assistant  to  the 
president. 

Old  directors  re-elected  include  Roger 
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Hyatt,  Paul  W.  Litchfield,  G.  M.  Stadle- 
man,  Grayson  M.  P.  Murphy,  Robert 
Schaffner,  Armin  A.  Schlesinger,  A.  H. 
Scoville,  G.  P.  Steele,  and  Ralph  Van 
Vechten.  Stadleman  and  Litchfield  are 
vice-presidents,  having  served  in  similar 
capacities  under  Seiberling  and  being  the 
only  old  Seiberling  executive  officers  to 
remain  under  the  Goodyear  reorganiza- 
tion.    Litchfield  is  factory  rrtanager. 

Executive  officers  are  E.  G.  Wilmer, 
president;  G.  M.  Stadleman  and  P.  W. 
Litchfield,  vice-presidents;  H.  H.  Spring- 
ford  assistant  to  the  president;  P.  H. 
Hart,  treasurer;  P.  R.  H.  Leroy,  assist- 
ant treasurer;  C.  A.  Stillman,  secretary; 
W.  D.  Shiltz  and  C.  F.  Stone,  assistant 
secretaries;  C.  H.  Brooks,  comptroller, 
and  C.  L.  Weberg,  H.  D.  Hoskin  and  A. 
F.  Eggleston,  assistant  comptrollers. 
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M.A.M.A.  Group  Plan 
Will  Be  Ahandoned 


California  Subsidiary  Report 

AKRON,  March  25.— The  Goodyear 
Tire  &  Rubber  Co.,  of  California,  a  sub- 
sidiary of  the  Goodyear  Tire  &  Rubber 
Co.  of  Akron,  which  started  operations 
at  Los  Angeles  in  July,  1920,  as  the 
first  major  tire  factory  on  the  Pacific 
Coast,  in  the  ten-month  period  ending 
Dec,  31,  1921,  reduced  its  net  deficit  from 
$3,157,762  to  $1,672,453  by  applying 
thereon  the  company's  net  earnings  for 
the  same  period,  which  totaled  $1,485,309, 
according  to  the  annual  report  of  the 
California   company. 

The  western  company.  President  E.  G. 
Wilmer  states,  is  in  a  strong  position 
financially,  at  present  the  ratio  of  cur- 
rent assets  to  liabilities  being  approxi- 
mately 13  to  1.  The  company  lists  cur- 
rent assets  of  $7,045,952  and  current  li- 
abilities of  only  $538,935.  The  company 
has  wiped  out  its  bank  indebtedness  and 
announces  that  all  trade  accounts  payable 
are   being   currently   discounted. 

Total  net  sales  for  the  California  com- 
pany for  1921  were  $14,333,500,  compared 
with  $16,128,850. 


This  Will  Be  Better  Year 
Than  1921,  Bank  Asserts 

MILWAUKEE,  March  27— "This  will 
probably  be  a  somewhat  better  year  in 
the  automotive  industries  than  last  year," 
is  a  significant  statement  in  the  current 
issue  of  Business  and  Financial  Com- 
ment, monthly  business  review  issued  by 
the  First  National,  the  largest  bank  in 
this  city.     It  goes  on  to  say: 

Because  agricultural  prospects  are  looking 
up,  the  demand  for  tractors  and  farm  imple- 
ments bids  fair  to  improve.  The  leading 
makers  of  farm  machinery  have  made  drastic 
reductions  in  prices  in  order  to  get  down  to 
the  level  of  farm  purchasing  power,  although 
severe  competition  among  manufacturers  also 
is  partly  responsible. 

Assuming  that  a  tractor  lasts  on  the  aver- 
age six  years,  the  replacement  demand  in  the 
present  year  would  not  be  much  over  10  per 
cent  of  possible  manufacturing  capacity, 
figuring  that  in  1920  a  total  of  200,000  trac- 
tors were  produced.  The  tractor  manufactur- 
ing business,  therefore,  is  dependent  to  a  very 
large  extent  upon  the  development  of  new 
demand.  In  the  motor  car  business,  by  con- 
tract, replacement  demand  has  come  to  be  a 
much  more  important  factor. 


Directors  Base  Action  on  Policy 
and  Expediency — Long  Re- 
leased from  Duties 


NEW  YORK,  March  28— Directors  of 
the  Motor  and  Accessory  Manufacturers 
Association  have  decided,  on  the  ground 
of  policy  and  expediency,  to  abandon  the 
group  plan  of  organization  for  manufac- 
turers making  products  of  the  same  gen- 
eral character.  Notices  have  been  sent 
to  members  informing  them  of  the  action 
taken. 

Considerable  progress  has  been  made 
in  developing  this  form  of  organization 
and  associations  whose  members  pro- 
duced springs,  sheet  metal,  wood  wheels 
and  headlights  had  been  taken  into  the 
M.  A.  M.  A.  as  groups.  The  latest  to 
affiliate  were  the  makers  of  headlights, 
who  acted  during  the  Chicago  show,  and 
the  Automotive  Wood  Wheel  Manufac- 
turers Asoociation,  which  voted  during 
the  New  York  show  to  dissolve  its  or- 
ganization. 

Long  Was  Named  Manager 

After  the  wheel  makers  came  in,  Har- 
grave  A.  Long  of  Chicago,  who  had  been 
secretary  and  treasurer  of  their  associa- 
tion, was  appointed  manager  of  the  in- 
dustrial group  department  of  the  M.  A. 
M.  A.  He  has  now  been  relieved  of  these 
duties  and  will  return  to  Chicago. 

No  information  is  available  as  to 
whether  the  associations  which  were  dis- 
solved to  continue  the  same  general  ac- 
tivities with  the  M.  A.  M.  A.  will  be 
reorganized.  No  statement  has  been 
made  by  the  directors  of  the  M.  A.  M.  A. 
as  to  the  motives  which  prompted  their 
decision  to  abandon  the  group  plan.  It 
is  understood,  however,  that  it  was  felt 
it  would  prove  unwieldly.  The  nebulous 
state  of  the  Federal  law  in  relation  to 
trade  association  activities  also  is  be- 
lieved to  have  had  some  bearing  on  the 
action. 


N.  A.  C.  C.  Asks  Distribution 
of  Data  in  Foreign  Fields 

NEW  YORK,  March  27— The  foreign 
trade  committee  of  the  National  Auto- 
mobile Chamber  of  Commerce  has  asked 
export  managers  of  member  companies 
to  co-operate  in  the  distribution  abroad 
of  information  which  will  stimulate  in- 
terest in  the  use  of  American  motor 
vehicles.  One  purpose  will  be  to  famil- 
iarize foreign  countries  with  the  various 
utility  uses  to  which  motor  vehicles  are 
put  in  the  United  States. 

Information  on  road  development  also 
would  prove  acceptable,  it  is  believed. 
This  campaign  will  be  conducted  through 
export  managers  and  their  dealers 
abroad.  In  preparation  for  the  work, 
members  of  the  chamber  have  been  asked 
to  submit  suggestions  and  lists  of  for- 
eign cities  in  which  they  are  represented. 
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International  Trade 
Improves  Materially 

Total  Shipments  3,550  in  Febru- 
ary Are  Almost  Equal  to 
Same  Month,  1921 


{Continued  from  page  738) 

in  line  with  the  post-war  development 
in  industry  and  agriculture.  New  orders 
have  come  through  from  many  territories 
where  the  stocks  of  cars  and  equipment 
have  been  sold  out,  necessitating  new 
purchases  to  meet  current  demands. 
These  demands  throughout  most  of  1921 
were  met  by  the  stocks  sent  through 
immediately  after  the  boom  broke  and, 
as  these  stocks  have  now  disappeared  in 
numerous  centers,  shipments  are  neces- 
sary to  keep  cars  on  the  dealers'  floors 
and  equipment  in  the  stockrooms  and 
warehouses. 
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1921      Passenger  Cars    Trucks  Parts 

Feb.  2,492  1,095  $3,426,517 

March  2,019  606  3,097,890 

April  2,469  609  3,195,734 

May  2,479  462  3,204,723 

June  1,964  418  2,211,528 

July  2,224  339  1,952,525 

Aug.  2,237  381              .      1,786,886 

Sept.  1,631  239  2,570,860 

Oct.  1,791  254  2,702,002 

Nov.  1,616  226  2,546,424 

Dec.  1,784  161  2,683,850 
1922 

Jan.  2,407  464  ^,060,619 

Feb.  3,096  454  2,838,259 

In  addition,  the  General  Motors  group 
have  announced  the  shipments  from 
Canada  of  the  following  number  of  cars 
not  shown  on  the  U.  S.  totals:  November 
371,  December,  1338  and  January  1300. 
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The    upward    svnng    of    passenger    car 
exports 

Details  of  the  February  shipments  are 
shown  in  an  accompanying  table,  and  the 
chart  herewith  reveals  how  the  overseas 
trade  is  again  building  up  to  a  higher 
volume.  The  month  of  February  was 
notable  in  an  upswing  of  exchange  for 
practically  all  countries  of  the  world,  ex- 
cept for  the  former  enemy  and  the  new 
succession  states  of  Europe,  and  the  rise 
naturally  was  accompanied  by  heavier 
shipments. 

Some  Recessions  in  Exchanges 

Since  the  month  closed,  some  reces- 
sions have  been  made  in  these  inter- 
national currencies,  but  March  is  closing 
with  most  of  them  at  or  within  a  small 
percentage  of  the  high  point  reached  in 
the  earlier  upswing.  Consequently,  ex- 
cept for  the  seasonal  variations  that  may 
be  expected  from  the  various  buying  ter- 
ritories, there  seems  little  doubt  but  that 
the  shipments  will  hold  up  or  grow  larger 
as  the  better  business  situation  makes 
itself  more  clearly  felt  throughout  the 
world. 

The  February  shipments  continue  the 
improvement  begun  some  months  ago,  as 
the  following  comparison  of  shipments 
during  the  last  year  will  show: 


Denver  Dealers  Survey 

Cost  of  Doing  Business 

DENVER,  March  25— A  survey  of  the 
cost  of  doing  business  in  the  wholesale 
and  retail  automobile  and  truck  fields 
has  been  undertaken  by  the  Denver  Auto- 
mobile Dealers  Association.  The  survey 
is  being  conducted  separately  for  the 
distributor  organizations  of  Denver  and 
the  dealer  organizations  of  the  Rocky 
Mountain  territory.  The  work  is  being 
directed  by  the  extension  division  of  the 
University  of  Colorado. 

The  university  is  sending  to  Denver 
distributors  and  Rocky  Mountain  dealers 
questionnaires  covering  several  pages, 
on  which  they  are  requested  to  give  de- 
tailed information  regarding  total  in- 
vestment, total  sales  for  1921,  sales  of 
used  cars,  parts  and  sundries,  repair 
labor,  etc. 

Another  division  of  the  questionnaire 
requests  information  as  to  the  relation- 
ship in  percentages  of  total  sales  to  the 
cost  of  salesmen's  salaries,  advertising, 
sales  management,  commissions,  salaries, 
instructions  and  sales  expense,  traveling, 
administration,    guarantee    expense,    etc. 

Other  divisions  ask  for  information 
regarding  administrative  and  fixed  ex- 
penses, with  a  recapitulation  of  the  per- 
centage relationship  of  selling  expense  in 
every  department  to  the  sales  of  that 
department  and  of  administrative  and 
fixed  expense  to  the  total  sales. 


April  Will  Surpass 

March  in  Business 

{Continued  from  page  732) 
basis.  They  have  learned  that  the 
agricultural  districts  will  take  a  con- 
siderably larger  number  of  vehicles 
than  w^as  thought  possible  only  tvi^o  or 
three  months  ago.  The  same  is  true 
of  the  export  field. 

Sane  and  intensive  sales  efforts  are 
oeing  made.  Greater  attention  than 
ever  before  is  being  given  to  service 
questions  and  economy  of  operation. 
The  industry  new  realizes  that  the 
buying  public  is  "motor  wise."  This 
is  an  important  factor  when  it  is  con- 
sidered that  a  very  substantial  part  of 
the  business  this  year  will  be  in  re- 
placements. 


Owen  Tire  Insolvent, 
Receiver  Tells  Court 


Files    Statement    Showing   Assets 

of  Company  Are  $713,245 

and  Liabilities,  $987,597 

CLEVELAND,  March  26— The  assets 
of  the  Owen  Tire  &  Rubber  Co.,  of  this 
city,  are  placed  at  $713,245  and  the  lia- 
bilities at  $987,597  in  a  statement  filed 
in  the  United  States  District  Court  here 
by  M.  M.  Scott,  receiver. 

More  than  150  pages  of  claims  against 
the  company  are  included  in  the  report, 
most  of  the  claims  being  for  small 
amounts. 

The  company  was  organized  during  the 
war  and  got  into  production  when  trade 
in  the  industry  slumped.  Before  the 
filing  of  an  involuntary  petition  for  bank- 
ruptcy in  the  Federal  Court,  the  com- 
pany had  made  certain  transfers  of  prop- 
erty to  creditors.  It  was  claimed  these 
were  undue  preferences  and  that  the 
company  at  the  time  the  transfers  were 
made  was  insolvent. 

Referee  Made  Report 

C.  D.  Friebolin,  referee  in  bankruptcy, 
was  made  a  special  master  and,  after 
conducting  an  investigation,  reported 
that  the  company  was  insolvent  in  July 
and  August,  1921,  at  the  time  the  trans- 
fers were  made.  He  also  recommended 
that  the  petition  for  the  adjudication  of 
the  company  as  a  bankrupt  be  granted. 

Because  of  this  all  creditors  of  the 
company  will  share  on  equal  terms  in 
the  assets  of  the  corporation. 

Among  the  assets  listed  are  accounts 
receivable  of  $11,176;  accounts  receiv- 
able, personal,  $1,000  and  notes  and  trade 
acceptances  of  $4,000.  The  liabilities  in- 
clude, in  addition  to  claims  reaching  as 
high  a  figure  as  $587,168,  note  and  trade 
acceptances,  $39,448;  trade  acceptances, 
secured,  $15,000,  and  acceptances  pay- 
able of  $100,000. 


Time  Payment  Figures 

Show  Sales  in  Chicago 

CHICAGO,  March  27— Figures  com- 
piled by  the  Central  Auto  Finance  Asso- 
ciation of  Chicago  show  the  steady  in- 
crease in  the  sale  at  retail  of  automobiles 
in  Chicago  and  Cook  County  since  Jan.  1. 
The  figures  are  based  on  time  sales  as 
indicated  by  the  number  of  chattel  mort- 
gages on  automobiles  filed  with  the 
county  recorder.  C.  L.  Wolf,  secretary 
of  the  association,  estimates  from  long 
study  of  the  automobile  financing  busi- 
ness that  the  time  sales,  including  truck 
sales,  represent  about  75  per  cent  of 
total  sales. 

The  number  of  chattel  mortgages  filed 
by  weeks  ending  on  given  dates  follows: 
Jan.  7,  302;  Jan.  14,  410;  Jah.  21,  458; 
Jan.  28,  442;  Feb.  4,  493;  Feb.  11,  442; 
Feb.  18,  517;  Feb.  25,  486;  March  4, 
524;  March  11,  719,  March  18,  873. 

Wolf  said  that  within  the  last  few 
weeks  the  records  indicate  a  substantial 
increase  in  the  sale  of  trucKs. 
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Sales  in  New  York 
Far  Exceeding  1921 

In  Cases  They  Triple  Business — 

Cars  Below  $2,500  in  Price 

Take  Big  Jump 

NEW  YORK,  March  27— Passenger 
car  sales  in  the  New  York  territory  are 
following  a  normal  curve  for  early 
spring,  with  the  March  sales  records  run- 
ning with  some  cars  almost  twice  what 
they  were  in  February,  and  with  all 
makes  substantially  ahead  of  last  month. 
The  indications  are  plain  that  the  met- 
ropolitan trade  will  have  at  least  a  good 
spring  business,  and  there  are  some 
pointers  to  a  larger  volume  than  dealers 
anticipated  when  the  year  opened. 

Fifteen  makes  of  cars  are  running  far 
ahead  of  all  others  in  their  price  classes, 
and  15  others  are  making  what  might  be 
termed  good  sales  records.  Sales  in  the 
remaining  classes  are  low. 

In  the  aggregate,  sales  in  the  metro- 
politan area  for  the  first  three  months 
of  the  year  will  run  between  two  and 
three  times  the  total  for  the  same  period 
of  1&21. 

County  Figures 

New  passenger  cars  registered  in  10 
counties  in  and  around  New  York  num- 
bered 4806  in  January  and  February, 
as  compared  with  2247  in  the  same 
months  last  year. 

Registration  figures  compiled  by  Sher- 
lock &  Arnold,  publishers  of  the  Auto- 
mobile Sales  Analysis,  largely  subscribed 
to  by  dealers,  may  be  tabulated  as  fol- 
lows: 

Cars  Below  $2,500 

1922  1921 

January    2,019  483 

February    .....2,231  1,409 

Total    4,250  1,892 

Cars  $2,500   and    Above 

1922  1921 

January  283  273 

February  145  210 

Total     556  355 
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the  new  association,  is  retained  as  man- 
ager of  the  new  organization. 

These  officers,  with  J.  W.  Stephenson, 
vice-president  of  the  Indiana  Truck 
Corp.;  Homer  Hilton,  vice-president  of 
Winther  Motors,  Inc.;  F.  G.  Elder,  vice- 
president  of  the  Day  Elder  Motors  Corp. 
and  J.  E.  Tracy,  vice-president  of  the 
Parker  Motor  Truck  Co.,  comprise  the 
board  of  directors. 
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Pulcher  Elected  Head 

of  Truck  Association 

DETROIT,  March  27— Martin  L.  Pul- 
cher, vice-president  and  general  manager 
of  the  Federal  Motor  Truck  Co.,  was 
elected  president  of  the  new  National 
Association  of  Motor  Truck  Industries 
at  a  meeting  here  this  week.  The  pur- 
pose of  the  association  is  to  improve 
conditions  existing  in  the  motor  truck 
industry. 

H.  T.  Boulden,  vice-president  of  the 
Selden  Truck  Corp.,  was  elected  first 
vice-president;  B.  A.  Gramm,  vice-presi- 
dent of  Gramm-Bernstein  Motor  Truck 
Corp.,  second  vice-president;  Moie  Cook, 
secretary  of  the  Service  Motor  Truck  Co., 
secretary;  A.  S.  More,  president,  Denby 
Motor  Truck  Co.,  treasurer.  Don  F. 
Whitaker,  former  general  manager  of 
the  National  Association  of  Motor  Truck 
Sales   Managers,   which   is   merged   into 


Files  Petition  Asking 

Receiver  for  Harley  Co. 

BOSTON,  March  30— A  petition  asking 
the  appointment  of  receivers  for  the 
Harley  Co.  of  Springfield,  manufacturer 
of  castings,  has  been  filed  here  by  Frank 
D.  Zell  of  Philadelphia.  He  also  asked 
an  injunction  to  prevent  the  company 
from  paying  out  any  money  while  the 
proceedings  are  pending.  The  petition 
asserted  that  the  company  is  solvent, 
but  that  its  assets  are  likely  to  be  dis- 
sipated by  attachments  hy  creditors.  The 
plant  is  said  to  be  worth  approximately 
.$1,000,000. 

It  is  stated  authoritatively  that  the 
action  was  taken  to  avert  attachments 
and  the  foreclosure  of  a  mortgage  for 
$725,000  held  by  the  Hendee  Mfg.  Co. 
The  company  is  said  to  have  quick  assets 
of  more  than  $200,000,  and  that  its  debts, 
exclusive  of  the  mortgage,  do  not  ex- 
ceed $100,000. 

Announcement  was  made  on  Jan.  4  of 
the  transfer  of  the  Harley  Co.  from  the 
Hendee  company  by  a  syndicate  headed 
by  A.  W.  Morris  and  including  R.  E. 
Northway.  The  consideration  was  said 
to  have  been  $1,100,000. 


Industry  Expansion  Wide 
in  Canada  During  1920 

OTTAWA,  ONT.,  March  27— A  pre- 
liminary report  covering  the  automotive 
industry  for  1920  has  just  been  issued 
by  the  Dominion  Bureau  of  Statistics, 
showing  that  during  the  year  there  was 
great  expansion  in  the  industry  in  each 
of  the  three  sections  under  review. 

Manufacturing  firms  increased  their  out- 
put from  $80,619,846  in  1919  to  $101,465,846  in 
1920;  automotive  supply  and  accessor  ies- 
from  $8,571,890  to  $19,361,882  and  repair 
plants  from  $12,004,970  to  $16,592,623  or  an 
increase  of  $36,223,645  for  the  three  sections. 
Total  capital   invested  was  $89,183,306. 

There  were  3,759  open  2-3-passeng-er  cars 
constructed  at  a  value  of  $3,270,319;  also 
67,319  open  4-7  passenger  cars  valued  at 
$65,084,212;  closed  cars  numbered  7,957  valued 
at  $9,721,247  and  chassis,  4,601  valued  at  $2,- 
407,206;  trucks  under  1-ton,  546  valued  at 
$535,732  and  over  1-ton  9,628  estimated  at 
$7,617,785  with  334  specials.  $75,220;  4-cylinder 
engines  numbered  at  54.121  and  6-cylinder. 
4,904. 


ENGINEER  SUES  FORD 

MIAMI,  FLORIDA,  March  30— Dam- 
ages amounting  to  $11,000,000  are  aske<l 
in  a  suit  filed  here  against  Henry  Ford 
by  Edward  S.  Huff,  an  electrical  engi- 
neer. Huff  asserts  that  he  originated 
the  magneto  now  in  use  on  Ford  cars 
and  that  he  never  has  been  paid  in  full 
for  his  invention. 


Miiiiger  Will  Oiler 
to   Buy   Auto -Lite 

Proposal   Is   Now   Being   Consid- 
ered by  Creditors'   Commit- 
tees of  Willys  Corp. 

TOLEDO,  March  29  —  Clement  0. 
Miniger,  one  of  the  receivers  for  the 
Willys  Corp.,  will  make  an  offer  to  the 
Federal  court  for  the  Electric  Auto-Lite 
division,  with  plants  here  and  at  Fos- 
toria.  The  amount  of  the  bid  has  not 
been  determined,  but  the  proposal  now 
is  being  considered  by  committees  rep- 
resenting bank  and  merchandise  cred- 
itors. 

Miniger,  who  has  been  a  vice-president 
of  the  Willys  Corp.  and  general  manager 
of  the  Electric  Auto-Lite  plant,  probably 
will  have  several  associates  in  the  deal, 
but  he  declines  to  name  them.  Several 
weeks  must  elapse  before  the  negotia- 
tions can  be  completed,  as  advertisement 
for  30  days  is  required  under  the  Ohio 
law.  Miniger  now  is  a  director  in  two 
or  three  conipanies,  which  are  subsi- 
diaries  of   Durant   Motors,    Inc. 

The  general  plan  for  the  liquidation 
of  assets  of  the  Willys  Corp.  includes  the 
sale  of  the  properties  now  being  oper- 
ated and  later  liquidation  of  securities 
owned  by  the  corporation.  The  Auto- 
Lite  division  has  been  the  most  profitable 
of  the  properties  owned  by  the  Willys 
Corp.  The  liability  of  the  division  to 
the  Willys  Corp.  has  been  fixed  at  $5,- 
405,596.  The  division  now  employs  about 
2000  men  and  has  made  preparations  to 
add  300.  Profits  from  operations  in  Feb- 
ruary amounted  to  $167,206  and  for  Janu- 
ary to  $158,881.  Cash  on  hand  amounts 
to  $655,636  and  the  net  current  assets 
to  $4,129,616.  The  total  assets  are  $6.- 
573,813. 


S.  A.  E.  Hears  Electric 

Wiring  Standard  Favored 

BUFFALO,  March  2S— SUndardiza- 
tion  of  electric  wiring  for  automobile^ 
was  advocated  by  W.  S.  Haggott  of  the 
Packard  Electric  Co.  of  Detroit  at  a 
meeting  of  the  Society  of  Automotive 
Engineers  held  here. 

"In  conformity  to  the  general  tendency 
to  standardize  motor  parts,"  Haggott 
said,  "it  is  proposed  to  consider  plans 
for  a  standardization  of  the  electrical 
wiring  of  different  automobiles,  particu- 
larly wire  and  cable  construction  and 
methods  of  installation.  Two  years 
have  already  been  spent  in  designing 
suitable  cable.'' 

He  continued  to  say: 

The  wiring  of  an  automobile  is  different 
from  the  wiring  in  a  house  or  a  factor>". 
Tendency  is  strongly  toward  the  use  oi 
braided  covered  high-tension  cable,  th'- 
braid,  being  filled  with  a  good  baking  vamisli 
It  Is  preferable  to  run  high-tension  wire  open 
There  is  a  tendency  to  use  armored  cable  on 
lighting  circuits. 

The  use  of  a  main  line  circuit  breaker  is 
strongly  advised.  Standard  color  schemes  for 
various  circuits  should  be  used  by  all  manu- 
facturers    of      automobile      wires. 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Call  money  was  easy  both  at  the  be- 
ginning and  the  end  of  last  week.  On 
Tuesday,  however,  rates  began  to  rise 
and  held  up  until  Friday,  when  the  ten- 
dency was  downwai'd.  This  rise  was  at- 
tributed principally  to  the  action  of  the 
interior  banks,  especially  in  the  Middle 
West  and  Canada,  in  recalling  funds  from 
this  center.  There  were  also  rather 
heavy  withdrawals  of  Government  de- 
posits from   New  York  banks. 

The  quotations  for  call  money  ranged 
from  3%  per  cent  to  5%  per  cent,  as 
compared  with  3  per  cent  to  4  per  cent 
in  the  previous  week.  There  was  no 
essential  change  in  time  money  rates, 
the  quotations  being  4%  per  cent  for 
60-day  maturities  and  4%  per  cent  to 
4%  per  cent  for  90-day  and  four,  five 
and  six  months'  maturities,  as  against 
4%  per  cent  for  60  and  90-day,  and  4% 
per  cent  to  4%  per  cent  for  four,  five 
and  six  months'  in  the  previous  week. 
Trading  was  repoi*ted  as  dull  and  fea- 
tureless, and  although  offerings  were 
plentiful  no  large  transactions  wei'e  re- 
corded. Prime  commercial  rates  were 
quoted  at  a  new  range,  from  4^^  per  cent 
to  4%  per  cent.  For  the  previous  two 
weeks,  the  rate  was  4%  per  cent,  and 
previous  to  that  the  range  of  4%  per 
cent  to  5  per  cent  had  been  ruling  since 
Jan.  10. 

The  Federal  Reserve  statement  as  of 
March  22,  1922,  showed  an  increase  of 
$681,000  in  gold  reserves  and  $3,213,000 
in  total  reserves.  The  total  reserves  of 
the  New  York  institution  increased  $26, 
399,000  and  the  gold  reserves  $27,402,000. 

The  U.  S.  Steel  Corp.  is  reported  to 
be  now  operating  at  70  per  cent  of  capac- 
ity, and  incoming  business  thus  far  in 
March  is  30  per  cent  in  excess  of  that 
for  February.  In  July,  1921,  operations 
were  29  per  cent  of  total  capacity. 

On  March  23  German  marks  reached 
a  new  low  level  for  the  year,  and  the 
lowest  point  in  history  at  29%  one-hun- 
dredths  of  a  cent.  This  downward  trend 
was  attributed  in  some  quarters  to  a 
feeling  that  recent  developments  in  the 
reparations  situation  might  react  unfa- 
vorably on  German  finance. 


G.  M.  Declares  Dividend 
Upon  Its  Preferred  Stock 

NEW  YORK,  March  29— Directors  of 
the  General  Motors  Corp.  at  a  meeting 
here  yesterday  declared  tlie  regular 
quarterly  dividend  upon  the  preferred  and 
debenture  stocks.  The  dividend  on  tht 
common  again  was  passed. 

At  the  close  of  the  meeting  the  fol- 
lowing statement  on  the  business  out- 
look was  made  by  Pierre  S.  duPont,  presi- 
dent of  the  corporation: 

The  position  of  the  corporation  is  very 
satisfactory  to  us.  Bank  loans,  which  now 
stand  at  $41,140,000,  have  been  reduced 
$7,800,000  since  the  beginning  of  the  year. 
and    cash,    which    now   stands    at    $37,000,000 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

decreased  only  $3,000,000,  making  a  net  im- 
provement in  cash  position  of  $4,800,000. 

While  it  may  be  several  weeks  before  final 
figures  of  sales  of  motor  cars  for  the  first 
quarter  of  1922  will  be  available,  the  pre- 
liminary figures  are  most  encouraging.  Sales 
for  Januai-y  were  16,080;  February,  20,664 
and  sales  for  March  will  be  approximately 
30,000  cars,  a  total  of  66,000.  This  compares 
with  58,488  cars  in  the  previous  quarter  and, 
further,  with  30,023  for  the  first  quarter  of 
last  year. 

All  divisions  of  the  corporation  are  enjoy- 
ing a  substantial  increase  in  business,  and 
reports  from  our  distributors  and  dealers 
indicate  a  strong  retail  demand  for  our 
product   this  spring  and  summer. 


March  30,  1922 


Seek  to  Keep  Kentucky 
Wagon  Firm  from  Merger 

LOUISVILLE,  KY.,  March  29— Fol- 
lowing the  filing  of  two  suits  in  Circuit 
Court  by  four  minority  stockholders  for 
a  receiver  and  for  an  injunction  to  pre- 
vent the  merger,  plans  for  the  merger 
of  the  Kentucky  Wagon  Manufacturing 
Co.  with  several  other  similar  plants  over 
the  country  have  been  practically  com- 
pleted, it  was  announced  to-day. 

The  receivership  proceedings  were  be- 
gun by  J.  Hardin  Ward,  Wilfred  Bowser 
and  Ossian  P.  Ward,  plaintiffs  in  one 
petition,  and  C.  D.  Karsner,  plaintiff  in 
the  other.  Attorneys  would  not  say 
when  the  matter  will  be  taken  before 
one  of  the  chancellors  for  a  hearing. 

The  petitioners  alleged  that  the  out- 
standing indebtedness  of  the  corporation, 
including  mortgage  liens,  notes  and  other 
forms  of  indebtedness,  approximate  $3,- 
450,000,  while  the  officers  of  the  com- 
pany claim  the  full  extent  of  its  liabil- 
ities is  only  $2,600,000  and  that  its  tan- 
gible assets  total  $5,000,000. 

It  was  said  that  James  R.  Duffin,  a 
guiding  hand  in  the  merger,  is  now  in 
the  East  closing  a  deal  for  the  transfer 
of  the  cash,  and  that  the  money  will  be 
on  hand  before  the  time  expires  whereby 
the  corporation  will  have  to  make  a  legal 
reply  to  the  petition  of  the  stockholders. 


Tractors  in  New  England 
Prompt  Course  by  College 

NORWICH,  CONN.,  March  27— Rap- 
idly increased  use  of  the  tractor  on  New 
England  farms  and  in  the  rural  districts 
is  indicated  in  the  announcement  that 
a  brief  course  on  the  management  and 
use  of  the  tractor  has  been  scheduled 
for  this  spring  at  the  Connecticut  State 
College  at  Storrs.  This  institution  is 
the  recognized  agricultural  Institution 
of  the  state. 

The  course,  to  comprise  two  lectures 
daily,  followed  by  laboratory  work  and 
augmented  by  practical  talks  by  experts 
on  oiling  systems,  ignition  systems  and 
the   like,   will   be   inaugurated  April   11. 


FORD  AT  SOUTHAMPTON 

NEW  YORK,  March  30— A  dispatch 
from  Southampton,  England,  states  that 
representatives  of  Henry  Ford  have 
agre  d  to  purchase  from  the  city  gov- 
ernment a  site  for  an  automobile  factor^' 
to  cost  £500,000. 


FINANCIAL  NOTES 


Advance  Rumley  Co.  in  its  annual  report 
for  the  year  ended  Dec.  31,  1921  shows  gross 
profits  from  operations  of  $1,353,452  com- 
pared with  $4,971,129  in  1920.  After  allowing 
for  all  expenses,  inclusive  of  selling  and  ad- 
aninistrative  costs,  bond  interest  and  in- 
ventory adjustment,  there  was  a  net  loss  ror 
the  year  of  $1,964,215  against  a  net  profit 
of  $1,277,231  the  year  before.  The  loss  was 
stated  to  be  due  solely  to  conditions  in  tne 
agricultural  districts.  The  company's  in- 
ventories have  been  reduced  from  $10,489,972 
at  the  close  of  1920  to  $6,937,004  at  the  close 
of  last  year.  In  the  previous  year  the' com- 
pany wrote  off  inventory  to  the  extent  of 
$837,936  and  in  1921  to  the  amount  of  $1  - 
279,197. 

Republic  Motor  Truck  Co.,  Inc.,  consoli- 
dated balance  sheet  as  of  Dec.  31,  1921. 
shows  cash  as  $260,186  against  $493,281  in 
1920;  notes  and  accounts  receivable,  $519,909 
compared  with  $773,878;  inventories  as  $3.- 
842,995  against  $6,612,392;  notes  payable,  $1.- 
562,149  compared  with  $2,029,873;  and  ac- 
counts  payable,    $571,697   against   $486,779. 

Hupp  Motor  Car  Corp.  for  the  year  ended 
Dec.  31,  1921  reports  net  profits  of  $890,278 
after  Federal  taxes  and  other  charges.  This 
amount  is  equal  to  $1.59  a  share  on  the  com- 
mon stock  after  allowing  for  the  preferred 
dividends.  There  is  outstanding  $5,192,100 
common  stock  of   $10  a  share  par  value. 

Republic  Motor  Truck  Co.  committee  for 
first  mortgage  and  collateral  trust  7  per  cent 
serial  notes  has  announced  that  the  time  for 
the  deposit  of  notes  had  been  extended  until 
April  5,  1922.  The  noteholders'  committer 
states  that  on  March  21  notes  to  the  amount 
of  80  per  cent  had  been  deposited  with  it. 

McGraw  Tire  &  Rubber  Co.,  directors  at 
a  meeting'  here,  decided  not  to  do  any  new 
financing  for  the  present.  While  the  com- 
pany lost  money  in  February  it  is  breakinsr 
even  in  March,  with  the  prospects  much 
better  for  .^pril,  judging  from  orders  .ilready 
booked. 

Chicago  Yellow  Cab  Co.,  Inc.,  has  declared 
a  monthly  dividend  of  60  cents  a  share  pay- 
able April  1  to  stock  of  record  March  23,  1922. 
Previoi:is  payments  were  at  the  rate  of  $1.75 
quarterly. 

Empire  Trust  Co.  has  been  appointed  de- 
positary- for  claims  against  Consolidated  Dis- 
tributors, Inc.,  under  an  agreement  entered 
into  March  10. 

Reo  Motor  Car  Co.  has  declared  the  regu- 
lar, quarterly  dividend  of  2%  per  cent,  pay- 
able April  1. 


Motor  Transport  Future 

Is  Outlined  to  Students 

BOSTON,  March  27— The  prediction 
that  4000  specially  trained  men  will  be 
needed  in  the  next  ten  years  for  service 
in  the  highway  transport  business,  was 
made  by  F.  W.  Fenn,  secretary  of  the 
motor  truck  committee  of  the  National 
Automobile  Chamber  of  Commerce,  in  an 
address  before  the  students  of  the  Mas- 
sachusetts Institute  of  Technology. 

Fenn  said  during  his  talk: 

It  is  fairly  certain  that  the  next  great  de- 
velopment in  this  country  in  transportation 
will  be  therefore  a  national  delivery  service 
for  picking  up  trafllc  at  the  point  of  origin 
and  making  delivery  at  the  store  door  of  the 
consignee.  The  motor  truck  offers  the  best 
solution  of  this  problem  in  the  opinion  of 
many  railroad  officials. 


March  dO,  1922 
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International  Steel  Products  Co.  stockhold- 
ers at  a  special  meeting  instructed  the 
directors  to  take  immediate  steps  looking  to 
ihe  disposition  of  the  property.  Tlie  com- 
pany was  organized  in  1918  to  manufacture 
mufflers  and  built  a  two-story  modern  fac- 
tory. The  decline  in  the  commercial  muffler 
market  obliged  the  company  to  enter  other 
lines,  but  while  a  fair  business  was  done  in 
1921  the  losses  of  the  previous  year  were  not 
overcome  and  stockholders  declined  to  invest 
the  additional  funds  required  to  maintain  it 
as  a  going  institution.  The  property  will  be 
offered  for  sale  Saturday,  April  15,  at  2  p.  m., 
at  the  plant  offices  in  Hartford,  Wis. 

Master  Tire  &.  Rubber  Co.  reports  that  for 
the  six  months'  period  ending  Feb.  25  it  had 
manufactured  13,400  tires,  a  greater  output 
than  it  has  before  produced  in  a  like  period. 
It  states  that  these  tires  have  met  a  ready 
sale  at  a  reasonable  profit  to  the  company, 
with  the  profit  and  loss  statement  showing  a 
very  substantial  net  profit  for  this  period, 
it  also  states  that  there  is  every  reason  to 
believe  that  the  company  will  work  out  of  its 
receivership  with  a  stronger  dealer  organiza- 
tion and  with  its  position  better  than  ever 
b  I' fore. 

Wisconsin  Castings  Co.,  Sheboygan,  Wis., 
has  been  incorporated  with  a  capital  stock 
of  $125, 000  by  Harry  W.  Bolens,  president  of 
the  Gilson  Manufacturing  Co.,  Port  Wash- 
ington, Wis.,  who  recently  purchased  at  re- 
ceiver's auction  tiie  foundry  and  machine 
shop  of  the  defunct  Globe  Metal  Products  Co. 
for  $65,000.  The  Globe  plant  will  be  placed  in 
operation  as  soon  as  readjustments  and  im- 
provements can  be  maxle  and  will  be  devoted 
largely  to  manufacturing  parts  as  well  as 
complete    farm    tools  and   specialties. 

Mont.ina  Tractor  Co.,  Oconto,  Wis.,  has 
elected  John  B.  Chase,  mayor  of  Oconto, 
president  to  fill  the  vacancy  caused  by  the 
death  of  George  Beyer.  The  Oconto  factory 
was  established  about  two  and  a  half  years 
r.go  by  the  concern,  then  located  at  Tj'ndall 
Park,  near  Chicago.  Oconto  stockholders 
gradually  have  taken  over  the  ownership  and 
have  now  made  disposition  of  the  Tyndall 
Park  factory  to  other  interests  in  order  to 
concentrate  production  and  administration 
at  the  main  works  in  Oconto. 

Starkweather-Snook  Corp..  Moline,  III.,  has 
increased  its  capitalization  from  $100,000  to 
$200,000  with  local  bond  houses  underwriting 
the  issue.  The  S.  and  S.  shock  absorber  has 
been  on  the  market  for  four  yeai"s  and  a 
dozen  agencies  have  been  established  from 
coast  to  coast.  The  new  capitalization  will 
I>rovide  facilities  for  the  growing  business 
and  is  the  first  inove  toward  enlargement  of 
the  plant. 

C.  A.  Shaler  Co.,  Waupun,  Wis.,  has  made 
preliminary  plans  for  the  construction  of  a 
new  plant  to  replace  its  works,  destroyed  by 
fire  recently.  These  plans  call  for  an  ell- 
shaped  structure,  50  x  300  and  50  x  150  ft.,  of 
brick  and  steel  construction,  with  steel  sash, 
fireproof  throughout.  Work  will  be  put  under 
way  at  once.  The  investment  in  buildings 
and  machinery  will  be  about  $300,000. 

Multlbestos  Co.,  Walpole,  Mass.,  stockhold- 
ers have  elected  C.  W.  Bunker  treasurer  of 
the  company.  The  officers  and  executives 
are  now  as  follows:  Stoughton  Bell,  president; 
C.  W.  Bunker,  treasurer  and  assistant  to  the 
president;  T.  J.  Daley,  secretary:  T.  H.  Bate- 
son,  superintendent;  E.  C.  Miner,  assistant 
sales  manager:  J.  Posternock,  purchasing- 
agent. 

Lee  Rubber  <£.  Tire  Corp.  re-elected  direc- 
tors   at    the    annual    stockholders"    meeting. 
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The  company  reports  that  its  production 
since  Jan.  1  has  been  at  the  rate  of  2000 
tires  a  day,  which  compares  with  500  tires 
daily  at  this  time  a  year  ago.  It  also  reports 
<in   imjirovement  in  sales. 

Jelly  Electrotype  Battery  Co.,  Inc.,  New 
York,  has  been  placed  in  the  hands  of 
Joseph  C.  Bonner  as  receivei .  The  company, 
which  manufactures  storage  batteries,  has 
filed  a  petition  in  bankruptcy  listing  its  lia- 
bilities &a  $52,654  and  its  assets  $:;  8,481. 

A.  J.  GJllespie  &.  Co.  has  been  eslablished 
a-t  Cleveland  for  sales  engineering  service. 
The  service  will  embrace  both  the  executive 
and  aales  branches  of  industries  and,  in  addi- 
tion, direct  sales  representation  for  automo- 
tive products  will  be  undertaken. 

Oakland  Motor  Car  Co.  has  changed  it.s 
San  Francisco  distributorship  into  a  direct 
factory  branch  with  its  territory  including 
northern  California  and  western  Nevada. 
Li.  S.  Shoup,  formerly  Oakland  branch  man- 
ager at  Indianapolis,  will  be  branch  manager. 

i_aher  Auto  Spring  Co.  is  contemplating 
the  erection  of  a  new  factory  at  Spokane  for 
the  manufacture  of  automobile  springs.  The 
site  for  the  plant  has  not  been  selected. 
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METAL   MARKETS 


New  Company  to  Make 

^'No  Ceem"  Inner  Tube 

NEW  YORK,  March  27— The  Corru- 
gated Rubber  Corp.  has  been  organized 
to  manufacture  the  "No  Ceem"  corru- 
gated inner  tube,  a  product  which  is  de- 
scribed as  being  "moulded  in  one  perfect 
ring  oval  in  cross  section,  without  splices, 
seams  or  creases."  The  tube  is  corru- 
gated on  the  outside  to  facilitate  cir- 
culation of  air  between  the  tube  and  shoe 
and  to  prevent  sticking.  Headquarters  of 
the  company  will  be  in  New  York  and  a 
plant  will  be  erected  at  Poughkeepsie. 

The  company  is  capitalized  at  $1,500,- 
000.  W.  L.  Fairchild,  inventor  of  the 
process  by  which  the  tube  will  be  made, 
will  be  vice-president.  The  Edward  A. 
Cassidy  Co.,  manufacturers'  sales  agent 
located  in  New  York,  will  distribute  the 
product. 


Sounding  Out  Executives 
On  Export  Combine  Plan 

NEW  YORK,  March  25— Regional 
meetings  of  automotive  executives  at 
New  York,  Detroit,  Chicago,  Cleveland 
and  perhaps  other  centers  are  being 
planned  and  soon  will  be  held  for  con- 
sideration of  the  export  combine  under 
consideration  by  the  National  Auto- 
mobile Chamber  of  Commerce. 

All  member  companies  of  the  N.  A. 
C.  C,  as  well  as  their  foreign  sales 
managers  and  other  companies  inter- 
ested in  the  proposal,  have  been  fur- 
nished a  prospectus  of  the  combine  plan 
and  the  trade  is  quietly  being  sounded 
out  concerning  its  possible  adoption  in 
preparation  for  the  forthcoming  meet- 
ings. Some  modifications  of  the  plan 
as  it  was  originally  presented  last 
January,  principally  referring  to  the 
financing  of  international  shipments, 
have  been  made  in  an  effort  to  clarify  it. 

Promotion  work  in  regard  to  the  pro- 
posed combine  is  under  the  direction  of 
a  committee  headed  by  A.  S.  More,  presi- 
dent of  the  Denby  Motor  Truck  Co.  of 
Detroit,  and  George  F.  Bauer,  foreign 
trade  secretary  of  the  Chamber. 


APPARENTLY  the  chief  steel  market  in- 
terest  approves  of  the  advance  in  sheets 
which  a  number  of  mdependenta  have  noti- 
fied the  trade  would  become  effective  April  1. 
Judge  Elbert  H.  Gary's  recent  statement  to 
the  effect  that  "it  will  be  our  prlnciole  and 
policy  to  follow  increases  in  the  selling  prices 
of  others  up  to  the  point  which  we  believe 
will  be  fair  and  reasonable  and  just  to  the 
purchasers  and  not  any  further"  is  interpre- 
ted to  mean  that  the  corporation's  subsidi- 
aries will  shortly  revise  their  prices  upward 
to  the  levels  recently  announced  by  the  inde- 
pendents. Brier  Hill  Steel  Company,  Wheel- 
ing Steel  Products  Company,  and  other  inde- 
pendents who  announced  the  advance  of 
black  sheets  to  3.15c.,  galvanized  to  4.1oc. 
and  full-finished  automobile  sheets  to  4.50c.. 
effective  April  1,  took  special  pains  to  afford 
to  the  trade  z^jery  possible  opportunity  to 
place  orders  at  the  old  prices,  which  were  $3 
a   ton   lower. 

It  is  safe  to  say  that  the  bulk  of  the  sheet 
business  for  the  second  quarter  has  been 
placed  at  the  previously  prevailing  figures  of 
3c.  for  black,  4c.  for  gaUanized  and  4.35c.  for 
full-finished  automobile  sheets.  Undoubtedly 
intimation  of  the  advance  has  lesulted  in 
adding  to  the  backlog  of  nearly  all  the  mills. 
Until  a  representative  tonnage  of  orders  has 
been  placed  at  the  new  prices  it  would  be 
premature,  however,  to  pass  any  sort  of  judg- 
ment on  the  market's  tone.  What  has  taken 
place  so  far  is  simply  that  the  mills  have 
revised  their  asking  price  on  sheets  upward 
to  the  extent  of  $3  a  ton.  There  has  been  no 
buying    at   the    new   levels. 

Of  course,  it  will  be  well  to  bear  in  mind 
that  the  present  movement  differs  from  pre- 
vious attempts  to  elevate  steel  prices  to 
somewhat  higher  levels,  in  that  it  appears  to 
have  the  full  support  of  the  leading  interest. 
It  may  also  be  well  to  bear  in  mind  that  the 
corporation's  judgment  affecting  price  policy 
is  always  based  upon  a  survey  cf  the  proba- 
bilities in  the  way  of  demand  rather  than 
upon  sentiment.  From  the  producers  point 
of  view  the  market  has  turned  the  corner, 
which  impression  is  based  on  the  unanimity 
of  sellers  in  asking  higher  prices.  From  the 
consumer's  point  of  view  the  new  prices  are 
still    on    trial. 

Pig  Iron. — General  demand  is  e.xpanding. 
Auton.otive  foundries  continue  to  buj'  con- 
servatively. So  far  the  market  is  steady 
rather  than  strong. 

Steel. — Announcenrent  of  impending  ad- 
vances in  sheets  was  preceded  by  a  $2  ad- 
vance in  sheet  bars  to  $31.  In  this  the 
principal  corporation  subsidiary,  the  Carne- 
gie Steel  Co.,  took  the  lead.  There  has  beon 
a  slight  let-up  in  specifications  on  strip  steel 
by  automotive  buyers,  especially  on  the  hot- 
rolled.  Orders  for  cold-drawn  steel  bars  are 
larger,  many  buyers  apparently  believing  that 
sooner  or  later  the  price  for  this  product 
must  be  affected  by  the  higher  tendency  of 
the  basic  product,  ordinary  steel  bars.  Some- 
what more  rirmness  is  noted  in  the  market 
for  bolts  and  nuts. 

Aluminum. — The  undertone  of  the  market 
is  firmer  and  17.50c.  has  now  come  to  be  an 
inside  price  for  foreign  virgin  ingot.-:.  9S  to  99 
per  cent.  American  metal  has  been  resold  at 
18.50c..  which  is  also  the  level  at  which  small 
tonnages  of  British  ingots  changed  hands. 
The  supply  of  German  metal  has  somewhat 
increased,  interests  which  for  a  time  were 
out  of  the  market  again  offering  metal. 
Sheets  are  in  fair  demand  at  steady  prices. 

Copper. — Domestic  demand  is  verj-  quiet. 
The  market  is  again  easier. 
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Calendar 


March  30,  1922 


SHOWS 

April  3-16— New  Tork,  Second 
Annual  EHectric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 

FOREIGN   SHOWS 

March  10-July  31 — Tokio,  Japan, 
Peace  Exhibition. 

April  16-23— Mexico  City.  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 

May  1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 


May 


6-21 — Scheveningen, 
mobile  Show. 


Auto- 


May  24-June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

May.  28-June  6 — Prague.  Motor 
Show.    Hotel  de  Ville. 

July  1-24 — London  (Olympia). 
Aircraft  Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
soociagao  Automobilista 
Brazileria. 


Sept. 


15-20 — The  Hague, 
mobile  Show. 


Auto- 


September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  12-23— London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  CTinquantenaire. 


Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road.   Coventry. 

November — B  uenos  Aires. 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentine. 

CONVENTIONS 

April  4-5 — Boston,  Safety  Con- 
ference, under  auspices  of 
Massachusetts  Safety 
Council,    State   House. 

April  20-22— Buffalo,  N.  Y., 
Sixth  Annual  Convention 
of  the  American  Gear 
Manufacturers  Associa- 
tion. 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jil. 

May  12 — New  York,  Annual 
Meeting,  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America, 


May  16-18 — Washington.  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United  States. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  W^orld. 

fune  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  C?ity, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.   MEETINGS 

Detroit,    April  28,   May  26. 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


Orders  New  Dividend 
for  Standard  Parts 


With  Its  Payment,  Creditors  Will 

Have  Received  Total  of  25 

Per  Cent 

CLEVELAND,  March  29  —  Federal 
Judge  D.  C.  Westenhaver  to-day  gave 
Receiver  Frank  A.  Scott,  of  the  Standard 
Parts  Co.,  authority  to  pay  creditors  of 
the  company  a  dividend  of  5  per  cent. 
About  $500,000  will  be  paid  to  creditors 
of  the  company  under  this  order.  With 
the  current  payment  the  receivers  will 
have  paid  creditors  a  total  of  25  per  cent, 
and  $2,400,000  has  been  disbursed  to 
holders  of  claims  during  the  administra- 
tion of  Receiver  Scott. 

Scott  had  planned  to  ask  the  court  for 
permission  to  disburse  10  per  cent  this 
time.  Recent  releases  on  contracts  from 
customers,  however,  led  him  to  cut  the 
disbursement  in  half.  As  a  result,  the 
receiver  will  have  $500,000  to  aid  in 
financing  plant  activities  of  the  next  few 
months. 

When  plans  for  refinancing  the  H.  J. 
Walker  &  Co.,  makers  of  automobile 
motors,  were  announced,  it  was  rumored 
that  other  automotive  parts  and  acces- 
sories makers  were  to  be  helped.  It  is 
stated  that  Standard  Parts  Co.  is  one 
on  the  list  to  receive  a  helping  hand 
and  that  important  developments  which 
will  greatly  strengthen  the  company  are 
likely  to  come  within  the  present  year. 


panies  has  been  formed,  and  the  Riche- 
lieu car  will  be  built  for  the  present  in 
the  plant  of  the  body  company  which 
will  make  all  bodies  for  the  automobile. 
The  Richelieu  Motor  Corp.  is  headed  by 
William  Beckman  as  president  and  Mohn 
as  managing  director.  The  general  sales, 
manager  is  N.  G.  Rost,  who  was  president 
of  the  Richelieu  Motor  Car  Corp. 


Road  Accidents  to  Come 

Before  Safety  Meeting 

BOSTON,  March  27— A  safety  confer- 
ence will  be  held  at  the  State  House 
here  on  April  4  and  5  under  the  auspices 
of  the  Massachusetts  Safety  Council,  in 
co-operation  with  the  departments  of 
labor  and  industries  and  public  safety. 
Wednesday  afternoon  will  be  given  over 
to  a  program  dealing  with  "Accidents 
on  the  Highway,"  John  N.  Cole,  commis- 
sioner of  public  works,  presiding.  The 
program  is  as  follows: 

1.30 — "How  the  Police  Can  Reduce  Ac- 
cidents," John  L.  Sullivan,  chief  of  police  at 
Pittsfield. 

2.00 — "Help  Us  Save  a  Hundred  Lives  this 
Year,"  Frank  A.  Goodwin,  state  registrar  of 
motor  vehicles. 

2.25— "The  Public  Street  as  a  Playground," 
Mrs.  James  D.   Tillinghast. 

2.50— "Rducating  the  Jay-Walker  to  Be- 
come a  Pedestrian."  Franklin  Collier,  car- 
toonist of  the  Boston  Herald 

3.20 — "Is  the  Automobile  or  xts  Driver 
Dangerous?"  David  F.  Butler,  assistant 
secretary.  Automobile  Mutual  Liability  In- 
surance Co. 

3.50— Movies. 


RICHELIEU  TO  MOVE 

ASBURY  PARK,  N.  J.,  March  29— 
Announcement  is  made  here  that  the 
Richelieu  Motor  Corp.  will  be  transferred 
to  Rahway,  where  it  will  be  operated 
as  a  unit  of  the  United  Auto  Body  Corp., 
of  which.  Elmer  H.  Mohn  is  president. 
A  holding  corporation  of  the  two  com- 


SELLING  PAN-AMERICAN  CARS 

DRCATUR,  ILL.,  March  25  —  Edward 
Banner,  former  president  of  the  insolv- 
ent Pan-American  Motors  and  a  receiver 
of  the  company,  has  been  granted  court 
permission  to  sell  30  cars  inventoried  at 
.$1,000  for  $630  each  to  the  Woodbridge 
Co.,  Boston.  The  car  was  designed  to  sell 
to  the  trade  for  $2,000. 


Year  Started  Well 
for  American  Bosch 

In  Its  Annual  Report,  However, 
Corporation  Shows  Effects  of 
1921  General  Slump 


SPRINGFIELD,  MASS.,  March  27— 
American  Bosch  Magneto  Corp.  reports 
that  because  of  the  new  starting  and 
lighting  and  battery  ignition  equipment, 
forward  business  has  increased  35  per 
cent  over  a  year  ago  and  that  unfilled 
orders  on  Jan.  1,  1922,  were  more  than 
$8,500,000  as  compared  with  $6,300,000 
Jan.  1,  1921.  It  states  that  January 
shipments  were  the  best  in  sixteen 
months  and  that  improvement  is  ex- 
pecter"  each  month  from  now  until  sum- 
mer. 

The  corporation  felt  the  effects  of  the 
slump  in  business  during  the  past  year, 
for  although  it  did  not  lose  a  sijigle  ac- 
count, it  states  in  its  annual  report  that 
gross  business  during  the  year  was  but 
25  per  cent  of  the  1920  total.  Against 
profits  of  nearly  $1,500,000  in  that  year 
the  company  had  an  operating  loss  of 
approximately  $200,000  in  1921.  Includ- 
ing inventory  adjustments,  dividends  and 
write-off  for  experiments  and  research 
work,  there  was  a  net  reduction  in  profit 
and  loss  surplus  of  $2,000,000. 

The  financial  position  of  the  company 
was  comfortable  at  the  end  of  1921  as 
a  result  of  liquidating  efforts  and  the 
sale  of  $2,000,000  notes.  Quick  assets 
totalled  $5,000,000,  or  nearly  five  times 
the  rising  $1,000,000  of  liabilities.  In- 
ventories were  reduced  to  $3,300,000,  or 
about  25  per  cent. 

In  his  remarks  to  the  stockholders, 
President  A.  T.  Murray  states  that  every 
nid  is  being  given  the  Government  in  its 
investigation  of  the  sale  of  the  company 
by  the  alien  property  custodian. 
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Production  Program  or  Quotas 
— Which  Comes  First? 

Description  of  methods  employed  by  manufacturers 
to  establish  quotas.  In  current  practice  quotas  are 
adjusted  to  a  predetermined  production  figure.  Anal- 
ysis shows  inherent  weakness  of  this  method  and 
proper  approach  for  solution  of  the  problem. 

By  Norman  G.  Shidle 


THE  annual  production  of  each  passenger  car 
manufacturer  is  distributed  to  branches  or  dis- 
tributors and  by  each  branch  or  distributor  to 
the  various  dealers  within  the  given  territory.  There 
must  be  some  basis  for  allotting  cars  to  these  dis- 
tributors or  branches,  some  method  of  determining 
how  many  cars  shall  go  to  each.  The  simplest  method 
would  be  to  divide  the  total  proposed  production  by 
the  number  of  distributors.  This  would  give  an  equal 
number  of  cars  to  each  one.  The  vital  objections  to 
such  procedure  are  obvious.  It  becomes  necessary 
then  to  determine  the  best  possible  method  of  making 
these  allotments,  the  best  possible  method  being  that 
which  enables  the  manufacturer  to  achieve  the  most 
efficient  and  least  costly  production  and  distribution. 
The  practical  value  of  an  accurately  established 
quota  is  not  sufficiently  recognized  in  the  industry  at 
present.  The  methods  used  for  establishing  quota  in 
many  cases  grew  up  out  of  the  necessities  of  heavy 
demand  during  peak  production  times.  Distributors 
and  dealers  were  clamoring  for  cars.  It  was  difficult 
to  "stall  them  off."  So  certain  specific  quotas  were 
laid  down  on  one  basis  or  another  chiefly  to  give  the 
sales  manager  some  sort  of  reason  to  refuse  more 
cars  when  necessary. 


The  fundamental  reason  for  establishing  quotas  in 
any  manufacturing  business,  however,  is  to  determine 
as  accurately  as  possible  the  probable  market  for  the 
product  during  the  given  year  or  production  period. 
A  properly  established  quota  will  aid  in  the  determina- 
tion of  the  production  schedule.  Consequently  it 
cannot  be  dependent  upon  a  previously  determined 
production  schedule.  To  be  of  maximum  value  a 
quota  should  be  so  established  that  it  will  show^  with 
some  accuracy  the  probable  market  in  a  given  terri- 
tory for  the  given  car. 

The  term  quota  is  sometimes  used  to  mean  different 
things.    It  may  be  built  up  to  determine : 

1.  Maximum  possible  sales. 

2.  Minimum  satisfactory  sales. 

3.  Probable  sales. 

For  the  purpose  of  this  discussion  the  first  defini- 
tion will  be  utilized,  because  it  is  fundamental.  From 
it  can  readily  be  derived  either  of  the  other  two,  pro- 
vided they  are  more  desirable  for  practical  use. 

Uses  of  Quota 

Too  frequently  the  possible  uses  of  a  properly  estab- 
lished quota  are  not  recognized.  Usually,  passenger 
car  quotas  serve  no  purpose  other  than  that  of  fur- 
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nishing  some  basis  upon  which  to  distribute  a  predeter- 
mined production  of  cars.  Sometimes  the  quota  is  used 
to  check  up  distributor  performance  to  a  certain  extent. 
Quotas  as  now  established  in  most  cases,  however,  do 
not  constitute  proper  standards  by  which  to  gage  sales 
performance. 

The  scientifically  established  quota,  however,  has  a 
practical  financial  and  economy  value.  It  can  aid  in 
determining  what  shall  be  the  production  for  the  year, 
which  will  in  turn  enable  the  manufacturer  to  take  ad- 
vantage of  long  range  buying,  to  stabilize  his  labor  force, 
to  facilitate  financial  plans  and  to  increase  production 
and  marketing  stability  all  along  the  line. 

it  can  be  used,  moreover,  as  a  proper  standard  of  per- 
formance for  distributors  and  dealers,  er^abling  the 
manufacturer  to  check  with  some  real  degree  of  accur- 
acy the  excellence  or  lack  of  ability  of  his  distributor 
organization. 

Before  proceeding  to  a  discussion  of  how  such  an  ac- 
curate quota  may  be  built  up,  it  is  worth  while  to  sur- 
vey the  methods  now  in  use.  Nearly  every  plant  has  a 
different  method  of  procedure. 

In  cne  factory  quotas  are  established  by  taking  the 
actual  number  of  cars  sold  by  a  given  distributor  last 
year  and  adding  to  that  number  "as  many  more  as  the 
factory  thinks  he  can  handle  in  view  of  his  selling  abil- 
ity and  conditions  within  his  territory."  .The  number 
of  cars  to  be  produced  by  the  factory,  however,  is  de- 
termined before  these  quotas  are  established,  so  that 
the  sum  of  the  distributor's  quota  must  arbitrarily  be 
brought  to  that  predetermined  production  total. 

In  another  case,  the  distributor  is  expected  to  take  a 
number  of  cars  equal  to  a  given  percentage  of  sales  of 
competitive  makes  to  the  total  sales  of  the  competitive 
group  in  his  territory  during  the  preceding  year. 

Another  factory  practically  allows  the  distributor  to 
say  how  many  cars  he  will  take. 

Still  another  bases  its  quotas  upon  the  number  of  cars 
taken  last  year  by  the  given  distributor,  plus  a  certain 
number  which  is  determined  in  conference  with  the  dis- 
tributor. 

One  company  sets  its  production  schedule  and  then 
gives  to  each  distributor  a  proportion  of  that  predeter- 
mined number  based  on  the  percentage  of  production  ab- 
sorbed by  that  distributor  during  the  previous  year. 

One  successful  manufacturer  likewise  bases  quota  on 
the  percentage  of  past  production  taken  by  the  given  dis- 
tributor. Production  is  based  upon  "a  number  of  fac- 
tors compiled  by  the  statistical  department." 

Another  company  relies  very  largely  upon  the  inti- 
mate personal  knowledge  of  the  field  possessed  by  a 
capable  sales  manager,  correlated  with  the  past  per- 
formance of  the  distributor  and  t>  e  opinion  of  the  dis- 
trict sales  manager. 

Still  another  method  is  found  in  basing  quota  upon 
the  percentage  of  the  given  make  of  cars  sold  in  the 
territory  as  related  to  total  sales  during  the  previous 
year  plus  a  certain   per  cent. 

A  few  companies  use  more  detailed  methods.  One  suc- 
cessful, conservative  organization,  for  example,  estab- 
lishes distributor  quota  in  this  way:  The  percentage  of 
registrations  in  a  given  territory  to  tht  iotal  car  regis- 
trations is  first  determined.  The  factoiy  then  deter- 
mines the  percentage  of  its  own  production  absorbed  by 
that  territory  during  the  previous  year.  When  these 
percentages  are  about  the  same,  as  they  are  in  many 
cases,  the  distributor  is  allotted  that  percentage  of  the 
year's  production.  When  the  two  percentages  do  not 
agree,  however,  a  compromise  percentage  is  given,  arbi- 
trarily fixed  with  due  regard  to  conditions  within  the 
territory,  the  number  of  cars  th^.t  the  distributor  him- 


self be'ieves  he  can  sell,  road  conditions  and  other  factors. 
Very  elaborate  market  analysis  work  precedes  the 
establishing  of  quota  in  one  or  two  cases.  Comprehen- 
sive and  accurate  data  are  collected  concerning  a  large 
number  of  factors  affecting  sales  possibilities.  These 
data  are  listed,  a  certain  weight  is  given  to  each  of  the 
factors  and  the  factors  are  correlated  to  give  the  quota 
for  the  given  territory. 

Evaluating  Present  Methods 

Brief  analysis  will  show  that  in  every  case,  except  the 
last  mentioned,  the  basis  used  in  establishing  the  quota 
makes  the  quota  useless  so  far  as  concerns  its  being  an 
aid  in  determining  the  most  economic  production  sched- 
ule or  in  acting  as  a  standard  of  distributor  sales  per- 
formance. 

Th.s  is  true  because  the  quotas  are  established  on  the 
basis  of  a  predetermined  production  schedule,  which  in 
tuin  has  not  been  based  upon  any  very  comprehensive 
market  analysis;  or  they  are  based  upon  past  perform- 
ance as  related  to  the  given  company  itself.  The  basis 
of  establishing  quota  is  relative  in  almost  every  case, 
rather  than  absolute.  It  is  not  useful  as  a  standard  of 
performance  for  this  reason. 

In  most  cases  only  a  few  of  the  factors  affecting  sales 
are  utilized  in  establishing  the  quota,  which  consequent- 
ly becomes  a  necessary  tool  rather  than  a  useful  stand- 
ard. 

This  condition  is  natural  at  the  present  stage  of  the 
automobile  industry.  The  industry  is  comparatively 
young  as  a  whole,  while  the  necessity  for  a  study  of 
marketing  problems  is  less  than  two  years  old.  The  in- 
dustry has  arrived  at  a  point,  however,  where  procedure 
must  be  based  upon  more  fundamental   factors. 

Methods  of  Establishing  Quota 

111  establishing  accurate  quota,  which  can  be  of  maxi- 
mum use,  the  problem  should  be  approached  from  two 
angles: 

1.  Past  performances. 

2.  Market  analysis. 

As  explained  in  previous  articles  in  AUTOMOTIVE  Indus- 
tries, the  slowness  with  which  buying  habits  and  hu- 
man nature  change  makes  it  possible  to  determine  with 
a  high  degree  of  accuracy  probable  trends  for  a  year  or 
two  in  advance  on  the  basis  of  past  performance,  pro- 
vided data  concerning  that  past  performance  are  avail- 
able over  a  long  period  of  time.  A  complete  discussion 
of  this  phase  of  the  subject  is  contained  in  Automotive 
Industries  of  Nov.  17,  1921. 

Thus  the  probable  production  of  cars  in  a  given  price 
class  for  the  coming  year  can  be  determined  with  a  high 
degree  of  accuracy  by  a  proper  correlation  of  past  sta- 
tistics. Statistics  showing  the  prcbable  production  by 
price  classes  for  1922  appear  in  the  Statistical  Number 
of  Automotive  Industries,  published  Feb.  16,  1922. 

In  our  issue  of  March  23  we  showed  how  the  individ- 
ual company  can  compare  its  growth  with  that  of  its 
price  class,  and  how  it  can  determine  its  probable  pro- 
duction for  the  coming  year  on  the  basis  of  past  perform- 
ance. It  is  unnecessary  to  cover  these  phases  in  detail 
here,  but  a  thorough  understanding  of  this  previous  ma- 
terial is  essential  to  a  proper  reasoning  through  of  the 
entire  problem. 

We  may  assume  then  that  the  Sennett  company,  for  ex- 
ample, has  determined  its  probable  sales  possibilities  for 
1922  on  the  basis  outlined  above.  The  figure  so  deter- 
mined will  be  very  nearly  correct,  because  varying  con- 
ditions throughout  the  country,  whether  favorable  or  un- 
favorable in  various  sections,  will  probably  balance  one 
another.     There   is    not   likely   to   be   a   radical   change 
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throughout  the  country.  There  is  a  possibility  of  radical 
change  in  a  small  area,  however,  and  for  this  reason 
market  analysis  is  essential  to  the  establishing  of  proper 
quotas. 

The  smaller  the  unit  under  consideration  the  greater 
the  possibility  of  variations  in  tha  prediction  made  sole- 
ly on  the  basis  of  past  performance,  because  the  accuracy 
of  the  prediction  depends  chiefly  upon  the  occurrence 
and  balancing  of  many  plus  and  minus  factors  over  a  long 
period. 

Therefore  the  third  step  in  establishing  quota  is  to 
make  a  thorough  territorial  analysis  of  each  distributor's 
territory.     This   analysis   v^^ill 

consider  all  those  factors  af-      ■ 

fecting  sales.  The  method  of 
making  it  will  be  discussed  in 
a  following  article.  Thus  the 
maximum  sales  possibilities 
will  be  determined  for  the 
given  price  class  in  the  given 
territory.  This  number  is 
based  on  an  absolute,  not  on  a 
relative,  study. 

If  the  Sennett  company  has 
sold  5  per  cent  of  the  cars  in 
its  price  class  during  the  pre- 
ceding year,  it  is  fair  for 
practical  purposes  to  apply 
that  percentage  to  the  abso- 
lute figure  determined  as  a  re- 
sult of  the  market  analysis  of 
an  individual  territory  just 
discussed. 

When  this  is  done,  the  re- 
sulting figure  will  give  the 
economically  possible  Sennett 

sales  for  1922  in  the  given  ter-     •••■••• 

ritory.     This  figure  will  serve 

the  factory  as  a  fairly  accurate  standard  of  performance. 

Human  factors  are  not  equal  in  all  territories,  how- 
ever, and  the  quota  actually  set  up  for  the  distributor 
should  be  established  after  considering  the  personality 
and  ability  of  the  distributor,  the  general  attitude  of  the 
public  toward  the  car  in  the  given  territory,  etc.  The 
result  of  this  adjustment  will  give  the  actual  quota. 

The  sum  of  these  actual  quotas  should  be  somewhere 
near  the  probable  Sennett  production  figure  previously 
determined  on  the  basis  of  past  performance.  If  there 
is  a  wide  discrepancy  adjustment  should  be  made  in  both 
the  production  and  the  quota  schedules. 


The  absolute  quota  can  serve  as  a  maximum  perform- 
ance standard  in  each  territory,  while  the  actual  quota, 
which  includes  consideration  of  the  human  factors,  can 
serve  as  the  guide  in  establishing  production. 

The  market  analysis  serves  as  a  check  on  the  probable 
production  figures  and  vice  versa.  The  probable  pro- 
duction estimate  cannot  take  into  account  very  unusual 
circumstances,  economic  or  human,  which  may  arise  in 
a  given  territory,  in  the  management  of  a  given  com- 
pany, or  in  the  design  of  a  given  car.  The  market 
analysis  can  take   into  account  these  factors. 

The  basis  of  establishing  quota  and  the  various  .steps 

in  the  procedure  may  be 
summed   up  as  follows: 

1.  Probable  total  price  clas.s 
production  can  be  determined 
from  past  performance  (A.  I., 
Dec.  22,  1921). 

2.  Probable  Sennett  per- 
centage of  total  price  class 
production  can  be  determined 
from  past  performance  (A.  I., 
March  23,  1922)  : 

3.  Distributor's  absolute 
territorial  possibilities  can  be 
determined  from  territorial 
analysis.  That  is,  maximum 
price  class  possibility  in  ter- 
ritory can  be  determined  on 
absolute  basis. 

4.  For  practical  purposes, 
probable  Sennett  percentage  of 
total  price  class  production 
(No.  2)  can  be  applied  to  in- 
dividual territory. 

5.     This  will  give  an  abso- 

lute     quota     or    economically 

pcssible  Sennett  sales  in  given 
territory  for  1922. 

6.  Actual  quota  can  then  be  established  by  considering 
dealer  ability,  etc.,  in  connection  with  absolute  quota. 

7.  Sum  of  actual  quotas  should  be  somewhere  near 
total  Sennett  U.  S.  production.  If  not,  adjustment 
should  be  made  both  in  production  and  actual  quota 
schedules. 

8.  Sum  of  absolute  quotas  and  separate  absolute  quotas 
serves  as  a  standard  of  performance. 

With  this  outline  of  procedure  in  mind,  the  next  step 
is  to  consider  in  some  detail  the  matter  of  actual  maiket 
analysis  and  methods  of  correlating  the  factors  involved. 


TOO  frequently  the  possible  uses  of  a 
properly  established  quota  are  not  rec- 
ognized. Usually,  passenger  car  quotas  serve 
no  purpose  other  than  that  of  furnishing 
some  basis  upon  which  to  distribute  a  pre- 
determined production  of  cars.  Sometimes 
the  quota  is  used  to  check  up  distributor  per- 
formance to  a  certain  extent.  Quotas  as  now 
established  in  most  cases,  however,  do  not 
constitute  proper  standards  by  which  to  gage 
sales  performance. 

The  scientifically  established  quota,  how- 
ever, has  a  practical  financial  and  economy 
value.  It  can  aid  in  determining  what  shall 
be  the  production  for  the  year,  which  will  in 
turn  enable  the  manufacturer  to  take  advan- 
tage of  long  range  buying,  to  stabilize  his  la- 
bor force,  to  facilitate  financial  plans  and  to 
increase  production  and  marketing  stability 
all  along  the  line. 


Tire  Market  in  Yokohama,  Japan 


IT  is  estimated  by  Consul  General  Scidmore,  Yokohama, 
in  a  report  to  the  Department  of  Commerce,  that  there 
are  between  7500  and  8000  passenger  automobiles  in  Japan, 
5500  of  which  are  in  and  around  Yokohama.  Of  this 
number  25  per  cent  is  equipped  with  metric  clincher  tires, 
40  per  cent  with  inch  clinchers,  and  35  per  cent  with  inch 
straight  sides.  American-made  straight-side  tires  are 
freely  available  in  the  district,  while  Dunlop's  branch  fac- 
tory at  Kobe  and  the  Yokohama  Rubber  Co.  are  now  making 
this  type. 

While  American  firms  are  still  shipping  some  cars  to 
Japan,  the  last  18  months  has  shown  a  marked  decrease. 
As  yet  no  cars  other  than  American  have  come  in  on 
straight  sides.     There  are  about  3000  motor  trucks  in  the 


country,  of  which  2200  are  in  and  around  Yokohama;  20 
per  cent  of  these  trucks  operate  on  pneumatic  tires,  while 
80  per  cent  are  equipped  Avith  solids.  The  tires  manu- 
factured by  the  Dunlop  branch  factory  at  Kobe,  financed 
by  English  and  Japanese  capital,  dominate  the  market. 
Most  of  the  imported  tires  are  of  American  manufacture. 
Straight-side  tires  are  very  little  used  in  Japan,  for  the 
reason  that  Japanese  chauffeurs — there  being  very  few 
owner-drivers — always  run  on  underinflated  tires — about 
45  pounds  for  a  4-inch  tire — because  of  the  better  riding 
conditions  secured  by  this  practice.  The  straight-side  fab- 
ric tire  soon  breaks  down  under  these  conditions.  Cord 
tires  are  not  used  because  of  the  high  price  and  the  fact 
that  there  are  no  facilities  for  repairing  them  in  Japan. 
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Powerplant  in  New  Stutz  Model 
Incorporates  Many  Changes 

Lighter  pistons,  redesign  of  jackets  and  cylinder  head  and  better  fuel  va- 
porizing means,  among  other  changes,  have  resulted  in  increasing  the 
power,  speed  and  fuel  economy.  Heavier  crankshaft,  machined  combus- 
tion chambers  and  stiffer  cylinder  block  help  minimize  vibration. 

By  J.  Edward  Schipper 

NUMBER  of  changes  have  been  made  in  the  Stutz     by  50  per  cent.     This  has  been  accomplished  by  exten- 
car,    particularly    in   the   powerplant.      The    latter     sive  ribbing. 


have  resulted  in  increased  power  output  from  the 
engine,  lower  fuel  consumption,  better  comparative  ac- 
celeration and  hill  climbing  ability  and  higher  maximum 
speeds.  The  changes  are  not  radical  in  any  sense,  but  in- 
clude the  adoption  of  up-to-date  construction  in  the  way 
of  lighter  pistons,  better  handling  of  the  fuel,  the  adop- 


The  inlet  manifold  is  designed  to  create  an  eddy  in  a 
circular  chamber.  The  liquid  particles  are  broken  up  as 
they  come  in  contact  with  the  hot  internal  fins.  These 
fins  are  heated  by  exhaust  gas  drawn  through  a  tube 
running  directly  across  the  engine  between  the  central 
cylinders.    This  tube  is  in  a  dead  air  pocket,  which  tends 


tion   of  detachable  head   construction   and  better   design     to  decrease  radiation  from  the  tube  itself  and  permit  a 
of  the  cylinder  block  with  respect  to  the  circulation  of     maximum  amount  of  heat  to  be  carried  over  to  the  heated 


water,   resulting   in    elimination   of   hot-spots   or   steam 
pockets. 

Power  output  is  now  50  per  cent  greater  than  before 
while  the  speed  range  has  been  increased  at  both  ends, 
being  five  miles  per  hr.  as  compared  with  10  miles  per 
hr.  at  the  lower  end  and  75  miles  per  hr.  as  compared  to 


fins.  The  heated  fins  of  the  intake  are  placed  at  an 
elbow,  so  as  to  trap  the  liquid  particles  in  the  intake 
stream  without  adding  much  heat  to  the  air. 

New  Intake  System 

The  intake  has  been  designed  with  the  passages  slop- 
60  miles  per  hr.  at  the  other  extreme.  Cold  weather  per-  ing  away  from  the  cylinders  so  that  all  drainage  is  back 
formance  has  been  improved  by  the  adoption  of  a  new  toward  the  carbureter,  and  the  m.anifolding  is  cast  in 
vaporizing  device.  The  chassis  is  now  more  quiet,  due  aluminum  in  order  to  take  advantage  of  the  good  heat 
to  the  extensive  use  of  anti-rattle  features  throughout  conduction  properties  of  this  metal.  The  intake  mani- 
the  chassis,  and  the  accessibility  of  a  number  of  units  fold  is  attached  to  the  engine  by  means  of  an  aluminum 
has  been  notably  increased  as  hereinafter  noted.  flange  intended  to  transfer  heat  from  the  engine  to  the 

intake  system.  About  one- 
fourth  of  the  exhaust  is  used  to 
heat  the  inlet,  the  arrangement 
being  such  as  to  prevent  undue 
back  pressure  on  the  exhaust. 
The  exhaust  pipe  is  carried  for- 
ward toward  the  radiator,  in  or- 
der to  help  keep  the  engine  heat 
out  of  the  front  compartment  of 
the  car. 

The  adoption  of  a  detachable 
cylinder  head  has  permitted  the 
use  of  completely  machined 
combustion  chambers,  with  re- 
sultant equalization  of  cylinder 
compression  and  consequent 
decrease  in  vibration.  The 
ability  to  secure  smoother  sur- 
faces in  the  combustion  cham- 
bers has  also  resulted  in  less 
adhesion  of  carbon  particles  and 
in  more  uniform  cooling  of  the 
chamber  walls.  The  cylinder 
head  is  extensively  ribbed  and  a 
large  number  of  studs  are  used 
to  hold  it  in  position  and  prevent 
gasket  leakage. 

The  water  spaces  have  been 
designed  to  produce  small  ed- 


The  pistons  are  now  consid- 
erably lighter  due  to  decrease  in 
length  and  thinner  walls.  The 
piston  pin  is  a  floating  type,  the 
pin  being  retained  by  means 
of  a  groove  and  spring  retainer 
as  heretofore. 

The  connecting  rods  are  14  in. 
in  length  from  center  to  center. 
The  crankshaft  diameter  has 
been  increased  by  %  of  an  in. 
The  bearing  lengths  of  the 
crankshaft  are  now  3%  in.  at 
the  forward  main  bearing,  2% 
in.  at  the  center  main  bearing 
and  4V2  in.  at  the  rear  main 
bearing,  while  the  diameter  is 
2y2  in.  The  bearings  are  sup-  S  so 
ported  in  the  aluminum  crank- 
case  and  in  addition  there  is  a 
reinforcement  by  means  of  spe- 
cial shoulder  bolts  which  run 
completely  through  the  crank- 
case  to  the  cylinder  block,  thus 
tying  the  entire  structure  to- 
gether. 

It  is  estimated  by  the  Stutz 
company  that  the  rigidity  of  the 
crankcase    has    been    increased 
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Horsepower-speed  curves  showing  how  the  new 

series    "KL"    engine    compares    In    performance 

with   the   earlier   model   "K." 
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dies  within  the  main  body  of  water 
in  order  to  equalize  the  cooling 
effect.  The  water  is  circulated  by- 
centrifugal  pump.  The  fan  incor- 
porates a  centrifugal  feed  oiling  sys- 
tem, which  carries  a  supply  of  lubri- 
cant sufficient  for  a  season's  running 
without  replenishing.  A  pressure 
feed  lubricating  system  distributes 
oil  through  integrally  cast  steel 
tubes,  so  that  exposed  tubing,  unions 
and  solder  joints  are  avoided.  The 
oil  leads  run  to  the  hollow  crank- 
shaft and  also  the  camshaft  bear- 
ings from  which  oil  is  sprayed  con- 
stantly upon  the  valve  operating 
mechanism.  The  entire  distribution 
system  is  lubricated  by  oil  supplied 
through  the  hollow  stud  of  the  cen- 
tral idler  gear  of  the  six-gear  train. 
Since  the  engine  has  four  valves  per 
cylinder,  there  are  two  camshafts. 
The  idler  gear  has  holes  drilled 
from  the  hollow  stud  to  the  face  of 
the  gear.  Through  these  holes,  oil 
under  pressure  is  fed  directly  to  the 
meshing  gear  surfaces  and  thence 
supplies  the  entire  forward  gearcase. 

The   auxiliaries   are   now  arranged   so  that  the   twin 
ignition    unit   is    driven   from   the   timing   case,   but   is 
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entirely  separated  therefrom.  The 
water  pump  and  generator  are  on  the 
opposite  side  of  the  engine  and  are 
now  completely  accessible  without 
disturbing  each  other.  These  units 
are  driven  by  auxiliary  shafts  pro- 
vided with  flexible  couplings.  The 
starting  motor  is  also  mounted  indi- 
vidually to  increase  the  accessibility. 
The  ignition  is  the  Delco  dual  syn- 
chronized system,  with  two  spark 
plugs  for  each  cylinder  located  in 
the  center  of  each  half  of  the  com- 
bustion chamber. 

The  chassis  and  general  construc- 
tion of  the  Stutz  car  embody  few 
changes  outside  of  those  in  the 
powerplant.  The  cylinder  dimensions 
are  4%  by  6  in.,  the  engine  being  a 
T-head  type.  The  clutch  is  a  War- 
ner, the  gearset  is  of  Stutz  manu- 
facture, providing  three  forward 
speeds.  The  car  is  driven  through  a 
torque  tube  with  a  single  universal 
joint.  The  gearset  is  mounted  in 
unit  with  the  rear  axle,  and  in  order 
to  obtain  quietness  all  of  the  con- 
stant mesh  gears  are  ground.  The  car  weighs,  with  the 
seven-passenger  touring  car  body,  4010  lb.  The  wheel- 
base  is  130  in.  and  the  tire  size  32  by  AV2  in.  all  around. 


Four  views  of  the   new  Stutz   powerplant  showing    type   of    manifolds,     redesigned    cylinder    head,     increased    Jacket 

space    and    several    other    modifications. 
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A  New  Line  of  Bevel  and  Internal  Gear 

Axles  for  Trucks 

Seven  new  axles,  three  of  the  bevel  gear  type,  intended  for  light  trucks,  and 
four  of  the  internal  gear  type,  for  either  truck  or  bus  chassis,  have  recent- 
ly been  added  to  Russel  line.  One  of  the  bus  axles  is  arranged  for  71  in. 
tread  and  underslung  springs  to  facilitate  low  body  mounting. 


THREE  new  integral  gear-drive  axles  for  pneu- 
matic tire  equipped  trucks  have  been  added  to 
the  line  of  the  Russel  Motor  Axle  Co.  The  new 
models  are  very  similar  in  design  to  the  regular  line  of 
Russel  axles  described  in  Automotive  Industries  of  Nov. 
10,  1921,  but  have  larger  brakes  and  smaller  gear  re- 
ductions, m.aking  them  suitable  for  speed  trucks  or 
buses.  In  addition  to  these,  three  entirely  new  bevel 
gear  axles  for  pneumatic  tired  trucks  have  also  been 
added.  These  embody  several  features  which  are  new- 
practice  for  the  Russel  company.  These  six  new  models 
are  now  in  production. 

The  three  new  double  reduction,  internal  gear  axles 
are  for  trucks  of  a  nominal  rating  of  1,  1^2  and  2  tons, 
and  are  designed  for  maximum  loads  on  the  spring  pads 
of  4500,  6500  and  8000  lb.,  respectively.  The  maximum 
axle  torque  permissible  is  5000  in.-lb.  on  the  1-ton  model, 
8250  in.-lb.  on  the  l^o-ton  model  and  9000  in.-lb.  on  the 
2-ton  model.  These  axles  are  all  designed  to  have  both 
torque  and  drive  taken  through  the  springs. 


Of  the  bevel  gear  axles,  the  smallest  one  is  intended 
for  the  speed  truck  type  of  vehicle  having  a  capacity  of 
•;4  ton,  while  the  larger  axles  are  intended  for  iVi-ton 
vehicles.  These  axles  are  all  of  the  semi-floating  type 
with  piessed  steel  housings  reinforced  by  heat  treated, 
chrome  nickel  steel  tubes  extending  to  within  7  in.  of 
the  center.  The  housing  is  ribbed  and  electrically 
welded  over  the  entire  length.  The  ribs  are  riveted  and 
;.t  the  center  of  the  housing  nickel  steel  bolts  extend 
through  both  sides  to  insure   rigidity. 

The  differentials  are  of  nickel  steel  with  spiral  bevel 
drive  gears  of  coarse  pitch.  The  axles  are  mounted  on 
ball  bearings  and  are  equipped  with  both  internal  and 
external  brakes. 

Another  new  product  of  the  Russel  Motor  Axle  Co.  is 
a  motor  bus  axle  of  the  internal  gear  type.  This  is  of 
the  same  general  design  as  the  internal  gear  drive  truck 
axles  of  the  company.  One  of  the  differences  is  that  the 
tread  is  wider,  being  71  in.  This  is  made  necessary  be- 
cause of  the  fact  that  bus  bodies  are  wide  and  must  be 


Ejctional   view   of   the   new   bevel   gear    Russel    axle   for  light   trucks 
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of   a   larger   series    than    that    for   the 
outer  bearing. 

The  drive  shafts  are  increased  in 
diameter  to  provide  against  additional 
deflection  because  of  the  increased 
length.  Taper  roller  bearings  are  used 
in  the  wheels  and  the  recently  adopted 
S.  A.  E.  recommendations  for  wheel 
bearing  mounting  have  been  u.sed. 

It  is  gratifying  to  note  that  the  axle 
m.anufacturers  are  sensing  the  growing 
demand  for  motor  buses  and  are  doing 
their  part  to  meet  the  special  require- 
m.ents  of  that  particular  line  of  motor 
transport. 


placed  low.  For  the  same  reason  the  springs  are  under- 
slung.  The  load  to  be  carried  by  the  rear  axle  is  equiva- 
lent to  that  of  a  2V2-ton  truck.  Because  of  the  frequent 
stopping,  it  has  often  been  found  desirable  to  use  both 
the  internal  and  external  brakes  for  service  work  and  to 
install  an  emergency  brake  at  the  rear  of  the  transmis- 
sion. This  is  said  to  impose  greater  loads  upon  the  differ- 
ential and  drive  shafts.  Bearings  of  increased  capacity 
have  therefore  been  provided  for  the  bevel  pinion,  and 
the  single  row  bearing  adjacent  to  the  bevel  pinion  is 


SPECIFICATIONS    OF    NEW    RUSSEL    AXLES 
Nominal         Maximum  Load 
Rating  on  Spring         Diameter  of 

Model  Without  Load      Pads  in  Lbs.      Brake  Drum 

Internal   Gear  Tjjjes: 


3000-SI 

4rMio-.si 
6000-ST 


1 

iv:. 

2 


ton 
ton 
ton 


Bevel  Gear  Types: 
2400-B  %  ton 


3000-B 
.•^600- B 


1 


ton 


IVi   ton 


4.500 
'50" 
8000 

8400 
4000 
4600 


151A 
I614 
18 

15V2 
16V^ 
18 


Gear 
Ratio 

<;.15  to  1 
6.6  to  1 
7.4  to  1 

6.33  to  1 

5.28  to  1 

6  33  to  1 

5.28  to  1 

6.33  to  1 

5.28  to  1 


A  Large  Double-Crank  Toggle  Press 


DURING  the  past  several  years  rapid  strides  have  been 
made  in  the  use  of  steel  stampings  for  all  classes  of 
light  machinery,  and  particularly  in  the  automobile  indus- 
try. The  use  of  stampings  has  been  extended  to  lines  of 
industry  dealing  with  very  large  units,  and  to  keep  pace 
with  this  progress  the  manufacturers  or  builders  of  power 
presses  have  put  out  machines  of  sizes  and  capacities  that 
a  few  years  ago  were  not  dreamed  of. 

The  accompanying  illustration  shows  a  double  crank 
toggle  drawing  press  recently  completed  by  the  E.  W. 
Bliss  Co.  It  is  of  tie-rod  construction,  twin-driven  and 
triple  geared,  and  has  a  gear  ratio  of  85  to  1.  The  gears 
are  all  of  steel  and  have  machine-cut  teeth. 

Power  is  transmitted  from  the  main  drive  gears  to  the 
outside  slide  or  blankholder  through  a  series  of  toggles, 
and  a  dwell  of  120  deg.  is  obtained.  The  number  of  tog- 
gles and  connections  used  is  said  to  be  the  least  possible 
for  efficient  results.  In  wide  presses,  to  avoid  torsional 
strain,  the  power  is  transmitted  to  the  outside  slide  from 
both  ends  of  the  press.  This  method  is  also  followed  out 
in  connection  with  the  crankshaft  which  operates  the 
inner  slide,  this  being  twin-driven  by  means  of  a  gear 
on  each  end. 

The  small  number  of  connections  or  links  used  in  trans- 
mitting power  to  the  outer  slide  makes  for  economy  in 
power  consumption,  and  to  minimize  wear  in  the  connec- 
tion pins  they  are  hardened  and  ground.  Adjustment  of 
the  inner  slide  or  plunger  is  made  by  a  15-hp.  motor 
mounted  on  the  front  of  the  crown.  The  machine  itself 
is  driven  by  a  100-hp.  motor  and  operated  by  a  powerful 
hand-actuated  friction  clutch  of  the  double-grip  type,  by 
means  of  which  the  operator  has  the  moving  parts  at  all 
times  under  control. 

The  photograph  gives  an  idea  of  the  huge  size  of  the 
machine  here  described,  some  of  the  principal  dimensions 
of  which  are  as  follows :  Distance  from  bed  to  the  inner 
slide  with  the  stroke  down  and  the  adjustment  up,  59  in. ; 
distance  from  the  bed  to  the  outer  slide  with  the  stroke 


down  and  the  adjustment  up,  56  in. ;  stroke  of  inner  slide, 
28  in.;  stroke  of  outer  slide,  20  in.;  area  of  bed,  60  by  116 
in.;  area  of  face  of  blankholder,  60  by  102  in.;  area  of 
face  of  plunger,  36  by  86  in. ;  weight,  about  600.000  lb. 


Bliss  double-crank  toggle  press 
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Experience  Gained  as  a  Result  of  Road 

Tests  of  Railcars 

Information  as  to  limitations  and  performance  in  actual  service  can  be 
gained  from  such  tests  especially  when  the  simple  apparatus  here  described 
is  employed.  Data  regarding  special  conditions  to  be  met  in  railroad  serv- 
ice and  some  useful  comparisons  with  steam  propelled  equipment  are  given. 

By  Donald  A.  Hampson 


RAILCARS  are  subjected  to  road  tests  for  much  the 
same  reasons  that  other  automotive  vehicles  are, 
and  for  other  reasons  peculiar  to  railroad  condi- 
tions.   These  reasons  may  be  summed  up  as  follows : 

1 — To  note  the  action  and  fit  of  wheels  on  the  rails. 

2 — To  locate  any  weakness  or  maladjustment  in  the  car 
structure  or  power  line. 

3 — Speed  test. 

4 — To  run  in  various  working  parts. 

5 — To  determine  the  power  as  a  self-propelled  unit  and 
as  a  motor  car. 

6 — To  furnish  ocular  proof  of  "roadability." 

7 — Braking  tests. 

8 — To  compare  actual  performance  with  theoretical  data. 

No.  1  includes  a  variety  of  details.  The  gage  of  an 
automobile  is  relatively  unimportant — the  "gage"  of  rail- 
road wheels  is  of  vital  importance.  Fig.  1  shows  the 
elements  of  wheel  and  rail  mating;  the  former  is  the 
standard  adopted  by  the  Master  Car  Builders'  Association 
and  the  latter  is  the  Civil  Engineers'  shape  of  rail  head 
and  spacing,  which  is  the  only  "standard  gage"  of  track 
in  use  by  steam  and  electric  roads.  It  will  be  noted  that 
there  is  no  shoulder  to  shoulder  contact  between  wheel 
and  rail  simply  rolling  contact  between  the  wheel  on  the 
concave  portion  of  the  flange  with  a  corner  of  the  rail 
rounded  to  a  smaller  radius. 

The  track  gage  is  measured  between  vertical  faces.    On 


.11  "WHEEL  GAGE 


r  'Vtrack  gage 

•'°2 


Fig. 


1 — Detail  of   rail   and   wheel  flange,  showing 
where  gage  is  measured 


the  wheels,  a  gaging  point  has  been  selected  arbitrarily 
about  half  way  up  on  the  flange  and  the  wheels  are  so 
placed  on  the  axles  that  these  points  on  two  wheels  are  a 
fixed  distance  apart.  Shop  men  and  car  inspectors  are 
supplied  with  gages  made  by  Pratt  &  Whitney  and  other 
tool  makers ;  by  this  means,  the  contour  can  be  held  within 
close  limits.  When  wheels  are  new,  they  are  only  free 
enough  (on  track  that  is  spiked  up  to  gage)  to  roll  easily; 
as  they  v/ear,  the  flange  takes  on  the  curve  of  the  rail 
head,  allowing  greater  freedom,  until  the  wear  amounts  to 
about  Vi  in.  at  the  gage  point  when,  according  to  "Rule 


74,"  the  wheel  is  condemned  and  taken  from  service. 

Now,  wheel  gage  is  not  such  a  serious  matter  within 
the  M.C.B.  limits,  but  taken  in  conjunction  with  worn 
rails,  track  out  of  gage,  rotted  ties,  the  allowance  made  on 
curves  and  special  track  work  for  the  long  rigid  wheelbase 
of  locomotives,  it  merits  all  the  attention  given  it.  If  the 
tread  of  a  car  wheel  (see  Fig.  1  for  the  difference  in  appli- 
cation of  the  term)  is  narrow  or  broken  out  and  the  flange 
on  the  opposite  wheel  is  badly  worn,  the  wheel  on  the  in- 
side of  the  curve  can  run  off  and  drop  between  the  rails. 
A  wheel  hub  out  of  true,  a  slightly  bent  axle,  bolts  un- 
evenly drawn  up,  a  wheel  inaccurately  machined — any  of 
these  causes  would  be  passed  over  as  unimportant  on  a 
motor  truck  (probably  laid  to  the  rubber  tire),  but  might 
result  in  derailing  the  same  truck  if  placed  on  the  rail- 
road. 

Wheel  Tests  on  Track 

Hence,  it  is  very  desirable  to  test  newly  assembled 
wheels  on  a  track  that  is  right.  If  this  track  happens  to 
be  the  road  that  is  to  use  the  car,  a  trip  should  be  made 
over  it  regardless  of  previous  tests  and,  in  so  doing,  par- 
ticular attention  paid  to  those  sections  which  are  knov^Ti 
to  be  badly  out  of  gage.  Spring  frogs  should  be  given 
careful  attention  if  there  are  any  that  the  motor  car  has 
to  open;  a  frog  may  have  its  spring  set  up  so  tight  that 
the  relatively  light  weight  of  a  motor  car  will  not  let  the 
flange  open  it,  and  derailing  will  result. 

Wheels  for  steam  roads  have  a  wide  tread  which  pro- 
jects outside  the  rail  when  both  are  in  correct  relation. 
If  this  same  wheel  were  run  over  street  car  tracks,  the 
projecting  tread  would  soon  ruin  the  bricks  of  pavement 
laid  close  up  to  it.  For  this  reason,  and  because  the  con- 
fined location  helps  keep  the  track  to  gage,  most  street  car 
wheels  are  made  with  a  tread  of  only  21/2  in.,  with  inter- 
urbans  an  average  of  3  in.  Street  car  flanges  of  the 
A.E.R.A.  standard  are  approximately  one-fourth  less  in 
size  than  the  one  shown  by  Fig.  1.  The  openings  in  the 
grooved  rails  can  therefore  be  less,  making  a  smoother 
street  for  other  vehicles,  and  the  tendency  to  fill  up  with 
street  dirt  is  not  so  serious. 

It  is  necessary  to  know  the  details  of  track  structure 
when  supplying  the  wheels  for  a  railcar.  It  was  doubted 
in  one  case  we  have  in  mind  whether  a  gasoline  railcar 
could  make  a  certain  hairpin  curve  of  but  36  ft.  radius. 
This  curve  had  a  rise  of  10  ft.  between  tangents  and, 
with  the  two  grooved  rails,  the  wheel  friction  is  so  high 
that  electric  cars  draw  an  average  of  200  amperes  in  pass- 
ing the  curve.  The  motor  railcar  had  flanged  steel  rims 
with  proper  size  of  flange  for  the  rail.  In  spite  of  the 
fact  that  the  curve  was  greased,  the  car  made  it  without 
trouble;  its  construction  avoided  entirely  the  cause  of  the 
enormous  power  consumption  with  electric  cars  and  their 
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fixed  axles — the  differential  at  the  rear  and  the  swivelling 
front  wheels  enable  the  car  to  pass  such  a  curve  with  none 
of  the  wheel  slipping  so  productive  of  power  loss  and 
stresses. 

A  few  hours  or  a  few  days  spent  in  test  running  of 
different  kinds  is  time  well  spent.  Every  piece  of  ma- 
chinery "finds"  itself  after  a  limited  amount  of  usage  in 
the  field  of  its  application  and  then  requires  minor  adjust- 
ments, taking  up  of  nuts,  refitting,  etc.  Moreover, 
dynamometer  or  similar  tests  do  not  reflect  the  true  condi- 
tions until  the  first  newness  is  off  and  lubricants  begin 
to  act  to  best  advantage.  In  the  case  of  a  railcar,  it  is 
far  easier  to  give  it  these  attentions  before  the  body  is 
on  than  afterward,  when  other  fittings  are  in  the  way  of 
both  action  and  observation.  Then,  there  is  the  matter 
of  finish.  The  spatterings  of  oil  and  grease  on  a  bright 
new  body  coat  leave  unerasable  marks  when  mixed  with 
the  dust  from  the  roadbed. 

Maintaining  Scheduled  Speed 

Speed  is  a  detail  that  may  be  foretold  with  accuracy. 
That  is,  mere  speed  in  miles  per  hour.  But  ability  to 
maintain  a  schedule  is  quite  another  matter.  Whether  a 
car  can  be  handled,  with  ordinary  help,  at  terminals  in  the 
lay-over  time  allotted;  whether  it  can  accelerate  at  so 
many  miles  per  hour  per  second,  without  slipping  the 
wheels  when  the  load  is  light  and  has  sufficient  power  for 
this  same  acceleration  when  the  car  is  overloaded ;  whether 
the  brakes  are  so  designed  as  to  permit  a  high  rate  of 
deceleration;  whether  due  regard  for  other  traffic  shatters 
a  time  card  when  the  machine  is  driven  by  a  man  of  aver- 
age skill  and  temperament — these  are  points  that  must  be 
considered  in  connection  with  speed.  The  best  time  for 
a  conclusive  speed  test  is  on  a  damp  day — rails  are  then 
greasy,  carburetion  may  be  slightly  affected,  other  traffic 
need  greater  attention — a  run  on  schedule  time  on  such  a 
day  is  the  best  evidence  of  a  car's  performance  under  ad- 
verse conditions — and  a  run  with  chassis  only  should  in- 
clude several  seconds  extra  time  at  each  stop  to  allow  for 
the  slowness  of  passengers  bundled  up  and  with  dripping 
umbrellas. 

Speedometer  raadings  are  an  aid  to  the  driver,  once  he 
has  learned  the  road  and  knows  what  time  he  must  main- 
tain between  stops  to  make  his  schedule.  By  a  glance,  he 
knows  whether  it  is  necessary  to  speed  up  a  few  miles 
per  hour  to  make  up  for  a  lost  minute  or  two. 

Correct  Speedometer  Drive 

In  many  cases,  a  change  from  rubber  tires  to  metal 
wheels  involves  also  a  change  in  diameter;  sometimes 
there  is  made  a  change  in  gear  ratio  as  well.  In  such 
cases,  the  gears  driving  the  speedometer  cable  must  be 
changed.  The  best  arrangement  for  speedometer  drive 
on  railcars  is  one  off  the  transmission  shaft. 

Running  in  is  a  part  of  the  general  road  test,  as  men- 
tioned above.  It  has  another  significance  from  the  rail- 
road standpoint,  namely,  smoothing  up  the  rail  surface  of 
the  wheels.  It  is  customary  in  railroad  car  practice  to 
send  passenger  coaches  out  on  a  slow  freight,  for  a  fifty- 
mile  run,  after  new  wheels  and  axles  have  been  put  in 
before  putting  them  in  high  speed  service,  so  the  wheels 
will  become  polished  and  lose  that  disagreeable  noise 
peculiar  to  them  without  it. 

Fig.  2  shows  a  1922  Model  30  Gramm-Pioneer  3-ton 
railcar  chassis  as  taken  out  for  road  tests.  The  weight 
of  the  car  as  illustrated  is  6300  lb.,  of  which  2900  is  at 
the  base  of  the  rear  wheels.  The' body  for  this  car,  with 
maximum  seated  load,  totals  7800  lb.,  most  of  which 
comes  on  the  rear  wheels — this  gives  a  high  factor  of  ad- 
hesion for  the  car  in  service,  which  could  not  well  be 
realized  during  the  tests,  though  1100  lb.  of  old  rails  were 
piled  over  the  rear  axle  to  increase  traction  at  the  time. 


Drivers  are  of  iron  with  chilled  treads,  selected  because 
of  their  economy  and  wearing  qualities  and  in  preference 
to  steel  whose  slightly  greater  adhesion  was  of  little  mo- 
ment with  an  engine  of  the  size  employed.  Stock  cab, 
fenders,  muffler,  and  step  later  give  way  to  body,  special 
wheel  guards,  heater  pipes,  step  inside  body,  etc.  Fire 
extinguisher,  bell,  sanders,  lights,  and  couplers,  remain  to 
be  added. 

This  Gramm  model  has  a  414  x  5V2  engine.    The  gearset 
is  four  speed,  with  individual  clutches.    Wheels  are  33  in. 


Fig.  2 — The  Gramm-Pioneer  railcar  chassis  used  In 
one  of  the  tests  described 

in  diameter  and  the  worm  drive  has  a  reduction  of  A^/z 
to  1,  which  is  the  overall  high  speed  ratio,  with  a  low 
ratio  of  21.3  to  1.  Conservatively  figured,  the  tractive 
force  delivered  at  the  circumference  of  the  drivers  is 
282  lb.  on  high,  increasing  to  1130  lb.  on  low.  Taking  a 
value  of  25  lb.  per  ton  as  the  starting  resiftance  of  the 
(new)  truck  on  the  rails,  its  total  resistance  with  two 
men  is  practically  100  lb.,  which  must  be  subtracted  from 
the  1130  lb.  above  in  calculating  the  amount  of  pay  load 
which  can  be  hauled  on  or  behind  the  chassis.  The  weight 
at  the  drivers  is  4000  lb.  The  coefficient  of  friction  be- 
tween iron  wheels  and  steel  rails  may  be  taken  as  .24  when 
dry  and  clean,  which  gives  us  a  theoretical  available 
tractive  effort  of  960  lb.,  and  as  this  is  less  than  the 
1130  lb.  delivered  by  the  engine,  the  latter  can  slip  the 
wheels. 

Drawbar  Pull  and  Tractive  Effort 

In  locomotive  practice,  "drawbar  pull"  and  "tractive 
force"  (or  "tractive  effort")  are  widely  different  terms, 
tractive  force  being  the  sum  of  the  available  drawbar  pull 
and  the  resistance  of  locomotive  and  tender.  For  in- 
stance, 57,200  lb.  is  the  rated  tractive  force  of  the  newest 
Mountain  type  passenger  locomotives  on  the  Norfolk  & 
Western;  these  are  in  service  on  a  150  mile  run  out  of 
Roanoke  with  grades  as  high  as  1.32  per  cent  and  haul  a 
577  ton  train  at  an  average  speed  of  40  miles  per  hour. 
The  locomotives  weigh  257  tons,  which  at  that  speed 
offers  a  resistance  of  2570  lb.  on  a  level  tangent  as  against 
a  resistance  of  4000  lb.  for  the  train  under  the  same 
conditions.  The  sum  of  2570  and  4000  represents  the 
tractive  effort  expended  at  the  time  and  of  this  about  two- 
fifths  was  expended  in  moving  the  locomoilve  and  tender 
while  the  remainder  (4000  lb.)  is  the  drawbar  pull.  A 
power  unit  offers  more  resistance  than  a  pulled  unit  of 
the  same  weight. 

The  railcar  was  first  attached  to  a  26-ton  box  ciir.  Cold 
and  in  average  condition,  such  a  car  has  a  starting  re- 
sistance of  650  lb.  This  box  car  was  started  easily  and 
without  perceptible  slip  of  the  driving  wheels — its  re- 
sistance plus  that  of  the  motor  car  is  considerably  less 
than  the  available  tractive  effort.  Once  under  motion,  the 
speed  was  brought  up  to  that  of  the  next  gear  and  the 
clutch  shif+ed. 

The  next  heavier  car  in  the  railroad  yards,  convenient 
at  the  time,  was  a  steel  gondola  stenciled  "Wt.  72,000  lb." 
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Fig.   2 — Sketch   showing  simple  form   of  drawbar  dyna- 
mometer which  can  be  used  to  advantage  in   road  tests 

of  railcars 


The  resistance  of  this  plus  that  of  the  Gramm  itself  is 
just  1000  lb.  Backing  the  railcar  up  to  the  gondola,  it 
was  found  that  the  wheels  slipped  and  would  not  start  the 
latter.  But  when  the  rails  were  sanded,  it  was  possible 
to  move  the  gondola  and  to  reach  a  speed  at  which  a  gear 
shift  could  be  made  in  a  distance  of  100  feet.  A  poor 
driver  could  not  have  attained  this  result,  for  he  would 
have  raced  his  engine,  thus  spinning  the  wheels  and  lower- 
ing their  adhesion  greatly — a  good  driver,  on  the  other 
hand,  was  able  to  show  in  practice  100  per  cent  of  the 
theoretical  power,  or  nearly  that,  as  judged  from  the 
tests. 

Test  Device  for  Railcars 

Fig.  3  shows  a  device  used  to  check  the  resistance  on 
one  railcar  when  hauled  by  another  or  the  drawbar  pull 
exerted  by  the  forward  car.  It  is  so  arranged  that  an  ob- 
server can  occupy  a  position  of  safety  throughout  the  run 
and  take  readings  from  the  start  up  to  the  maximum 
speed  of  the  power  unit.  Shoulder  bolts  were  made  up  to 
pass  through  the  hole  in  the  coupler  knuckles  and  two 
pairs  of  links  fitted  to  these,  the  links  L,  L  being  attached 
to  a  spring  balance,  and  links  X  and  Y  providing  the 
safety  feature.  Link  X  is  slotted  so  that  a  bolt  through 
the  fork  end  of  Y  will  strike  the  end  of  the  slot  in  either 
direction  before  the  upper  links  can  be  drawn  out  so  far 
or  pushed  together  enough  to  damage  the  scale. 

A  piece  of  pipe  T  is  attached  to  the  upper  face  of  the 
link  Y  and  inside  it  is  a  spring  plunger  with  a  concave 
top  face  partially  surrounding  the  spring  balance  case  and 
supporting  the  latter  so  that  its  weight  does  not  cause 
binding  and  possible  error  from  that  source.  The  ad- 
vantages of  such  a  test  unit  for  motor  cars  are  at  once 
apparent.  With  fuel  carefully  gaged,  it  is  possible  to 
determine  the  consumption  with  light  loads  and  heavy, 
over  divisions  with  numerous  grr.des  and  curves,  to  check 
theory  with  practice,  and  to  plot  performance  curves  of 
direct  value.  The  decreased  resistance  of  a  car  after  it 
has  been  in  service  a  couple  of  months  may  be  noted  and 
this,  compared  with  fuel  consumption,  will  show  whether 


or  not  the  engine  is  showing  an  economy  in  proportion 
and  when  a  tuning  up  is  necessary  to  maintain  engine 
efficiency.  A  device  of  this  kind  does  not  interfere  with 
train  operation  and  it  forms  an  inexpensive,  quite  reliable 
means  of  collecting  data  for  those  who  are  removed  from 
or  cannot  afford  dynamometer  tests.  It  will  show,  among 
other  things,  that  a  country  which  "looks  level"  is  neither 
flat  nor  level,  but  slopes  enough  to  create  a  track  grade  of 
one-half  per  cent  or  more. 

It  is  not  suggested  that  any  rail  motor  cars  be  used 
for  moving  freight  cars — such  action  ought  to  be  vigor- 
ously discouraged — but  the  freight  cars  serve  as  a  con- 
venient means  to  an  end. 

Railcars  ride  smoothly,  as  quietly  as  any  passenger 
coach  on  a  branch  line,  show  an  acceleration  equaled  only 
by  an  electric  car,  and  dispel  entirely  the  ideas  formed  by 
riding  on  a  locomotive  or  motor  truck  or  a  bus. 

Braking  Tests 

Braking  can  be  demonstrated  and  tested  as  a  portion 
of  road  tests.  Without  a  weight  equal  to  the  full  load  or 
the  body  load  on  the  rear,  the  front  wheel  brakes  assume 
the  greater  share  of  the  work  during  a  test.  In  fact,  to 
insure  100  per  cent  braking  on  a  railcar,  commercially 
at  least,  front  wheel  brakes  are  absolutely  necessary.  The 
average  running  time  is  increased  by  good  brakes  and 
high  braking  pressures.  Air  brakes  supply  this  need  more 
thoroughly  than  manually  operated  brakes.  An  advan- 
tage of  the  air  brake  is  that  it  is  not  subject  to  fatigue, 
as  is  a  driver;  further,  it  is  possible  to  more  easily  effect 
a  gradual  release  of  brake  pressure  as  speed  decreases  and 
the  coefficient  of  friction  rises,  maintaining  throughout 
the  most  effective  pressure  which  is  at  a  point  just  before 
the  wheels  begin  to  skid. 

In  conclusion,  there  are  a  few  suggestions  to  be  made 
that  will  assist  in  daily  service,  which  is  the  real  road  test 
of  the  road  car.  Truck  and  automotive  units  are  not 
available  out  of  stock  to  give  a  high  enough  road  speed 
except  by  the  use  of  large  wheels.  Large  wheels  increase 
the  floor  height  and  raise  the  center  of  gravity.  Wider 
use  of  rail  cars  will  come  when  there  is  available  an  axle 
that  is  geared  higher,  is  more  rugged  .and  simple,  and 
comes  minus  the  differential. 

Service 

More  and  better  service  will  be  realized  from  rail  cars 
when  a  separate  department,  though  small,  is  created  for 
their  maintenance.  To  expect  a  freight  car  repairman 
or  a  mechanic  used  to  rough  work  on  thousand  pound  loco- 
motive parts  to  intelligently  cope  with  adjustments  and 
repairs  on  the  railcar  is  unreasonable,  to  say  the  least. 
The  truth  of  this  is  found  in  air  brake  work  which  more 
nearly  approaches  automotive  work  in  size  and  accuracy 
than  any  other  work  done  in  railroad  shops.  Such  work 
is  handled  by  separate  groups  of  workmen  who  make  a 
specialty  of  this  and  are  provided  with  all  necessary 
facilities  for  repairs  and  testing,  housed  in  separate  de- 
partments under  highly  trained  specialists. 


Resistance  of  Battery  Separators 


MEASUREMENTS  of  separator  res'stance  on  a  num- 
ber of  samples  of  different  kinds  of  wood  which 
were  submitted  by  the  manufacturers  have  been  com- 
pleted by  the  Bureau  of  Standards.  A  comparison  of 
these  results  with  those  obtained  on  similar  samples 
last  May  shows  excellent  agreement  and  proves  that 
the  method  for  measuring  the  resistance  is  reliable.  The 
soft  woods,  such  as  poplar  and  basswood,  have  the  lowest 
resistance;  cedar  and  cypress,  on  the  other  hand,  have 
considerably  higher  resistance,  but  are  known  to  have 


better  lasting  qualities  when  used  in  storage  batteries. 
In  determining  the  durability  of  the  separators  in 
sulphuric  acid  solutions  of  different  densities,  a  number 
of  samples  have  been  cut  to  a  specified  size  and  im- 
mersed in  an  acid  solution  of  known  concentration. 
One  set  is  being  kept  at  room  temperature  and  a  similar 
set  at  45  deg.  C.  At  the  end  of  periods  of  one  month, 
three  months  and  six  months  samples  will  be  withdrawn 
from  the  solution  to  determine  the  decrease  in  tensile 
strength  of  the  separator  material. 
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Design  and  Functioning  of  Laminated 
Automobile  Suspension  Springs 

Parti 

The  character  of  laminated  springs  as  well  as  their  theoretical  and  actual 
functioning  is  dealt  with  herein.  The  author  offers  suggestions  for  im- 
provement in  design  and  urges  a  more  serious  consideration  of  the  subject. 

By  A.  A.  Remington''^ 


THE  actual  invention  of  laminated  springs  is  shrouded 
in  mystery.  They  were  undoubtedly  first  used  on 
the  road  vehicles  probably  invented  for  them,  as  at 
the  date  of  their  invention,  about  the  year  1750,  no  other 
types  of  vehicles  existed.  Between  the  years  1750  and 
1790  laminated  vehicle  suspension  springs  came  into  gen- 
eral usage,  and  we  find  that  in  the  year  1768  Dr.  R.  L. 
Edgeworth  was  awarded  three  gold  medals  by  the  So- 
ciety of  English  Arts  and  Manufactures  for  demonstrat- 
ing the  advantages  of  sprung  vehicles,  and  in  the  well 
known  work  by  William  Felton  entitled  "A  Treatise  on 
Carriages,"  published  in  1790,  it  states  that  an  industry 
for  the  manufacture  of  laminated  carriage  springs  had  at 
that  date  been  started. 

The  modern  conception  of  elasticity,  with  particular 
reference  to  springs,  appears  to  have  begun  with  Robert 
Hooke  about  1678,  and  he  was  followed  closely  by  Mari- 
otte,  who  in  1686  originated  the  term  "fiber  stress."  In 
1744  James  Jurin  published  a  paper  entitled  "On  the 
Action  of  Springs";  but  the  most  important  investigator 
in  connection  with  laminated  springs  was  a  Frenchman, 
hy  name  E.  Phillips,  whose  researches  were  published  in 
1852  in  the  Annales  des  Mines.  Phillips  applied  the  theory 
of  elasticity  to  the  particular  case  of  the  laminated 
spring,  and  was  the  first  to  propound  the  rhomboidal  plan 
for  a  beam  of  uniform  thickness  and  uniform  stress,  and 


A.— Spring  with  rhomboid  plan. 


A.  —Beam  of  low  flexure. 

■1  3  2  6 


B.^Spring  with  rectangular  plan. 
Fig.  1 


B. — Beam  bf  high  flexure. 
3a  X  'nor 

Fig.  2. 


Z  =_-  (area  X  moment)  =  — 
2  4 


to  demonstrate  the  sub-division  of  the  rhomboid  into  a 
series  of  laminations  to  form  a  laminated  spring. 

The  data  found  in  all  our  modern  pocket-books,  and 
most  of  the  scanty  treatment  of  the  subject  in  more  pre- 
tentious text-books,  are  based  on  Phillips'  work,  slightly 
amplified  by  later  writers,  and  it  is  time  the  subject  was 

*Paper  presented  to  the  Institution  of  Automobile  Engineers. 
Slightly  condensed. 

••B.  E.  S.  A.  report  Xo.  '24;  part  3,  pp.   6  and  7. 


given  the  independent  and  serious  treatment  which  it 
deserves. 

A  semi-elliptic  spring  is  a  special  case  of  a  beam.  As- 
suming it  to  be  loaded  at  the  ctnter  and  supported  at  the 
ends,  and  that  it  is  flat  when  loaded,  the  bending  moment 
is  WL/4.  The  condition  of  maximum  economy  is  fulfilled 
when  all  the  material  is  uniformly  stressed,  which  in  a 
beam  occurs  when  the  resisting  moment  is  equal  to  the 
bending  moment  on  all  sections.  Phillips  showed  that 
this  condition  is  complied  with  for  a  beam  of  uniform 
thickness  when  the  plan  is  a  rhomboid,  and  a  beam  of  this 
form,  if  cambered  to  a  circular  curvature,  will  lie  flat  when 
loaded  as  shown  at  A,  Fig.  1,  whereas  a  similarly  cam- 
bered rectangular  section  beam  will  take  the  form  shown 
at  B,  and  will  not  lie  flat  from  any  camber.  The  beam 
shown  at  B  contains  twice  the  material  of  beam  A,  and 
for  a  given  deflection  the  maximum  change  of  curvature 
is  greater,  and  therefore  the  greatest  stress  is  higher. 

The  spring  shown  at  A,  Fig.  1,  although  flat  and  touch- 
ing its  support  all  along,  will  only  bear  on  it  at  its  tips, 
and  the  pressure  will  be  W/2  at  each  end. 

The  resisting  moment  Z  of  a  beam  is  ^  2/,  and  for  a 
rectangular  beam  under  static  conditions  this  value  is 
bf/6,  the  formula  being  derived  from  the  stress  tri- 
angles as  ^hown  at  A,  Fig.  2,  from  which  it  is  seen  that — 


1^ 
2 


/  = 


6t 
2 


X  T*X  2=  6- 


As  applied  to  beams  of  small  flexure,  say  a  maximum  of 
1  to  400,  this  formula  is  found  to  be  sufficiently  accurate. 
For  spring  plates,  however,  which  in  extreme  cases  may 
deflect  as  much  as  1  to  5,  and  rectangular  beams  having 
considerable  flexure,  it  is  extremely  doubtful  if  it  holds 
good  without  modification,  as  the  stress  is  far  from  uni- 
form throughout  the  section,  and  consequently  the  beam 
does  not  behave  as  one  composed  of  two  triangles,  but 
more  of  the  section  becomes  effective  and  modifies  the 
conception  to  a  form  approximating  that  sho>vn  at  B, 
Fig.  2,  and  with  it  the  formula  expressing  the  stress, 
which  in  extreme  cases  may  become  bt'/4. 

Tests  made  on  spring  blades  show  that  the  stress  cannot 
be  so  high  as  the  results  given  by  the  unmodified  beam 
formula,  as  single  blades  will,  without  taking  a  permanent 
set,  carry  loads  representing  a  fiber  stress  as  calculated 
by  this  formula  approximating  their  maximum  tensile 
strength.  For  example,  the  standard  test  provided  for 
carbon  steel  railway  springs**  necessitates  a  theoretical 
stress  of  68  tons  per  sq.  in.,  and  allows  a  margin  before 
permanent  set  takes  place  in  a  properly  tempered  test 
piece  of  about  15  per  cent. 
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Phillips  showed  that  a  rhomboidal  beam  can  be  cut 
longitudinally  into  any  number  of  pieces  superimposed  as 
shown  in  Fig.  3  to  form  a  laminated  spring  without  effect 
on  its  action  as  a  beam  or  spring.  A  laminated  spring  so 
formed  is  uniformly  stressed  throughout,  and  if  made  with 
circular  curvature,  the  curvature  under  deflection  will, 
due  to  the  uniformity  of  stress  on  all  sections,  remain  cir- 
cular but  of  increasing  radius  until  pressed  flat,  the  blades 
only  touching  each  other  at  the  tips.  This  statement 
requires  a  little  modification,  as  on  account  of  the  thick- 
ness the  radius  at  the  back  is  greater  than  that  at  the 
front  by  the  thickness  of  the  blade,  so  that  when  "nipped" 
up  there  is,  at  the  free  position,  a  small  positive  stress  in 
the  shorter  plates  and  a  small  negative  stress  in  the 
longer  plates,  but  this  effect  diminishes  with  loading 
until,  when  flat,  all  the  blades  are  stressed  uniformly. 

The  behavior  of  a  spring  as  a  component  part  of  a  sus- 
pension depends  on  a  number  of  external  factors,  all  of 
which  affect  the  smoothness  of  riding  of  the  vehicle.  The 
ideal  to  be  aimed  at  is  that  while  the  wheels  will  follow 
the  inaccuracies  in  their  tracks  on  the  road,  and  main- 
tain uniform  adhesion,  the  sprung  portions  of  the  vehicles 
will  float  along  without  vertical  movement,  rolling  or 
pitching.  This  ideal  is  not  attained,  and  in  practice  all 
three  movements  occur;  it  is  therefore  the  object  of  the 
designer  so  to  proportion  the  parts  that  road  irregularities 
will  cause  as  little  disturbance  as  possible,  and  to  reduce 
the  more  objectionable  disturbances  to  the  greatest  ex- 
tent possible,  even  at  the  expense  of  some  increase  in  the 
less  objectionable  ones.  To  avoid  temporary  separation 
between  the  vehicle  and  the  load  (in  the  case  of  a  pas- 
senger vehicle,  the  passengers  involuntarily  leaving  their 
seats),  it  is  necessary  to  insure  that  the  vertical  accelera- 
tion of  that  portion  of  the  vehicle  carrying  the  load  shall 
never  exceed  that  due  to  gravity. 

Vertical  Acceleration 

The  vertical  acceleration  depends  on  the  periodicity  and 
the  amplitude  of  the  suspension.  The  former  is  a  function 
of  the  design  of  the  spring  or  springs,  and  the  latter  is 
governed  by  the  magnitude  of  the  external  forces  imposed 
on  the  suspension,  and  principally  arises  from  the  wheels 
passing  over  obstructions.  The  amplitude  is  therefore  in 
reality  outside  the  designer's  control,  but  he  can  assess  it 
for  the  conditions  likely  to  be  encountered. 

Amplitude  in  itself  is  not  an  objectionable  feature  pro- 
vided that  the  maximum  acceleration  is  less  than  that  due 
to  gravity,  and  in  practice  it  is  found  that  this  value  is 
seldom  exceeded  if  the  periodicity  of  the  suspension  is 
90  complete  oscillations  per  minute,  represented  by  an 
initial  static  deflection  of  the  mass  of  4.4  in.,  on  a  spring 
with  a  "straight  line"  load  deflection  curve. 

Periodicities  lower  than  this  are  preferable  from  the 
point  of  view  of  period  of  oscillation  per  se,  and  as  regards 
the  resulting  increased  amplitude,  not  objectionable  ex- 
cept for  the  difficulties  introduced  in  connection  with  mud- 
guard clearance,  ground  clearance,  and  universal  joint 
action.  Too  low  a  periodicity  has,  however,  one  very  ob- 
jectionable and  little  expected  effect,  namely,  the  reduction 
of  the  continuity  of  the  adhesion  between  the  wheel  and 
the  road.  The  adhesion  that  will  cause  dip  or  spin,  either 
intermittent  or  continuous,  for  a  given  road  wheel  torque 
is  determined,  on  all  but  a  perfect  roat  surface,  by  the 
periodicity  of  the  wheels  and  the  axle  as  between  the 
elastic  tire  and  the  spring,  and  a  lower  suspension  period 
reduces  the  wheel  period,  lessens  the  adhesion  and  conse- 
quently conduces  to  wheel  slip. 

Nomenclature 

The  existing  nomenclature  as  applied  to  laminated 
springs  is  not  very  definite  and  varies  in  different  shops 


and  districts.  The  nomenclature  and  symbols  preferred 
by  the  author  and  adopted  for  the  purpose  of  this  paper 
are  shown  in  Fig.  4. 

The  word  "camber"  is  commonly  used  in  several  ways, 
but  the  author  confines  its  use  to  reference  to  the  actual 
curve  of  a  blade,  and  prefers  to  use  the  word  "height"^ 
to  define  the  vertical  distance  from  the  bed  to  the  center 
of  the  eye  of  a  complete  spring. 

The  term  "flat"  is  frequently  used  and  varies  in  defini- 
tion. The  author  understands  that  when  a  spring  is  loaded 
till  it  is  "flat"  the  flatness  refers  to  the  main  blade,  and 
that  a  spring  when  flat  is  as  shown  at  A,  Fig.  5,  not  as 
at  B. 

The  usual  beam  formulae  put  in  suitable  form  for  mak- 
ing calculations  on  laminated  springs,  together  with  some 
convenient  tables,  are  given  in  Appendix  I. 

Determination  of  Stress  from  Strain  in  Bending 

Strain  is  the  distortion,  and  the  ratio  of  stress  to  strain 
within  the  elastic  limit,  where  strain  is  assumed  to  be 
proportional  to  stress,  is  termed  the  "modulus  of  elastic- 
ity," or  Young's  Modulus.  For  steel  in  tension  this  is 
found  to  be  an  approximately  constant  quantity  what- 
ever the  intensity  of  the  load  or  the  quality,  composition 
or  state  of  the  steel,  and  can  be  assumed  to  be  27,500,000 
in  Ib.-in.  units.  A  representative  stress/strain  diagram 
to  an  exaggerated  scale  is  shown  at  A  in  Fig.  6. 

When  a  plate  is  bent,  the  outer  side  is  stretched  and  the 
inner  side  contracted,  one  line  within  the  material,  the 
"neutral  axis,"  being  neither  stretched  nor  contracted; 
this,  for  the  present  purpose,  may  be  considered  to  lie  at 
the  mid-thickness  of  the  plate. 

Let  us  assume  that  a  plate  of  rectangular  section  of 
uniform  width  and  uniform  thickness  is  to  be  bent  to  a 
complete  circle  as  shown  at  B,  Fig.  6.  The  dotted  circle 
is  the  neutral  axis  and  has  length  2  t:  r.  The  outside  will 
have  length  2  i:  r  -\-  tz  t,  and  similarly  the  inside  will  have 
length  2  t:  r  —  %  t.  The  total  extension  (elastic  extension 
assumed)  or  strain  of  the  metal  i  will  depend  on  the  thick- 
ness, length  and  radius,  or  camber,  of  the  plate,  and,  by 
using  an  approximation,  substituting  the  length  of  the 
half-chord  for  the  arc  as  shown  at  C,  Fig,  6,  will  be  found 
to  be  4dt/l,  the  stress  /  to  be  Ei/l,  or  by  substitution 
iEX^dt)/r. 

This  applies  to  all  beams  having  uniform  bending  and 
within  the  limits  of  the  approximation  is  correct  for  per- 
fectly elastic  material  uniformly  stressed;  it  therefore 
holds  good  for  a  beam  of  uniform  thickness  with  rhom- 
boidal plan  loaded  at  the  center,  as  well  as  for  the  usual 
case  of  a  beam  of  uniform  thickness  and  width  uniformly 
loaded,  but  is  not  applicable  to  a  rectangular  section  beam 
loaded  at  the  center,  or  any  irregularly  strained  beam,  for 
example,  a  laminated  spring  that  is  not  in  conformity 
with  the  "rhombus"  law. 

Weight  and  Reliability 

The  suspension  is  one  of  the  heaviest  sections  of  a 
chassis,  and  a  set  of  suspension  springs  frequently  totals 
200  lb.  in  a  chassis  weighing  between  2250  and  2750  lb. 
It  is  greatly  to  the  designer's  interest,  therefore,  to  re- 
duce the  weight  of  the  springs,  if  it  can  be  done  without 
reducing  their  effectiveness  or  reliability.  The  effective- 
ness depends  primarily  on  the  rate  of  deflection  and  the 
reliability  on  the  maximum  stress  at  the  most  highly 
stressed  point. 

The  reliability  of  the  spring  must  not  be  judged  by  the 
amount  of  metal  in  it,  as  this  may  only  be  a  measure  of 
its  ineflficiency,  and  if  the  stress  distribution  is  irregular 
the  surplus  metal  may  actually  reduce  the  reliability  by 
causing  local  overstressing,  which  would  not  occur  if  the 
strain  were  more  evenly  distributed. 


April  6,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


759 


M- 


K5ia2§i^ 


Tio.  3.— Laminated  spring  with  rhomboidal  plan. 


Totol  thickness 
Width  of  seoT 


Length  (loaded) 

L 

Breadth 

I 

ThickDesH  of  blade 

t 

Load 

W 

Length  (light) 

L. 

Max.  safe  load 

w, 

Camber  light 

'i 

Modulus  of  elasticity 

E 

Camber  loaded 

e 

Stress 

f 

Height  light 

A, 

No.  of  oscillations  per  min. 

P 

Height  loaded 

h 

Time  of  one  oscillation 

S 

Length  flat 

I 

Kate  of  deflection 

D 

Deflection 

d 

Total  thickness 

T 

Overlap 

0 

Weight  of  Spring 

w 

d  —  c^—e=:hi 

—  h 

Gravity  32-2 

9 

Blades  are  designated  by  number,  the  main  blade  being 

No.  1.     Thus  in  the  5-blade  spring  shown,  the  length  of 

the  shortest  blade  is  l^ . 

Fig.  4. 

The  index  to  the  weight  of  a  spring  and  the  best  basis 
for  comparison  of  weights  is  the  volume  of  the  primary 
rhombus,  which  is — 

(lbnt)/2 

or,  as  nt  =  T,  if  based  on  the  full  thickness  of  the  spring — 

(lbT)/2 

To  obtain  the  actual  weight  of  the  complete  spring,  this 
must  be  multiplied  by  the  weight  of  unit  volume  and  addi- 
tions made  for  the  eyes  and  clips  and  for  the  excess  over 
rhombus  weight,  as  the  main  blade  is  full  width  through- 
out, and  also  if  the  second  blade  is  full  length. 

For  springs  as  ordinarily  made,  including  allowance  for 
clips  and  bushes  and  one  full  length  blade  in  addition  to 
the  eye  blade,  the  total  finished  weight  varies  between 
1.45  and  1.55  of  the  rhombus  weight. 

Strength,  Stiffness  and  Resilience 

The  strength  of  a  spring  refers  to  the  safe  load  it  will 
carry,  while  the  stiffness  refers  to  the  amount  it  deflects 
from  the  free  position  either  at  a  specified  load  or  at  the 
maximum  permissible  load.  Resilience  refers  to  the  work 
stored  in  a  deflected  spring. 

Rankine  shows  (1)  that  the  strengths  of  similar  beams 
are  directly  as  their  widths  and  the  square  of  their  depths 
and  inversely  as  their  lengths;  (2)  that  the  deflections  of 
similar  beams  under  equal  loads  are  as  the  cubes  of  their 
lengths  and  inversely  as  their  breadths  and  the  cubes  of 
their  depths;    (3)  that  the  resilience  of  a  beam  is  half 


Fig,  5.— Definition  of  a  "  flat"  spring. 


-^S-*l  Stress/strain 

Modulus  of  elasticity  E  =  fjs  and  is  equivalent  to  the  stresa 
that  would  produce  unity  extension  (i.e.,  double  the  original 
length    of    the    specimen)    if    strain    remained    proportional 

to  stress. 


Fig.  6. 

the  product  of  the  deflection  and  the  static  load  producing 
that  deflection. 

The  formulae  expressing  the  above  statements  are: 

Strength /  =  [(WL)/(bf)1XC 

Deflection d  =  l(WL')/iEbf)2  XC 

Resilience i=  idW)/2 

C  is  a  constant  which  varies  for  the  section  of  beam  and 
the  method  of  support. 

Ratio  Between  Static  and  Maximum  Stress 

The  deflection  of  a  spring  under  an  imposed  static  load 
is  easily  predetermined  or  measured,  but  the  amount 
which  the  spring  is  going  to  deflect  beyond  this  point  in 
service  depends  on  a  number  of  external,  indeterminate 
factors.  Apart  from  possible  artificial  mechanical  limits, 
the  limitation  is  the  amount  of  discomfort  that  will  be 
tolerated  by  the  "load"  under  adverse  conditions. 

The  author  has  made  tests  on  the  road  with  a  device  for 
recording  spring  deflection,  and  finds  that  with  normal 
suspension  it  is  necessary  to  provide,  both  as  regards 
clearance  and  stress  considerations,  for  total  deflection 
on  the  rear  springs  of  from  one  and  three-quarters  to 
twice  the  static  deflection,  and  on  the  front  springs  of 
from  two  and  a  half  to  three  times  the  static  deflection. 
Since  the  front  springs  are  stiffer  than  the  rear  springs, 
the  deflections  will  be  of  less  magnitude,  and  consequently 
the  maximum  deflection  will  usually  be  less  than  the 
maximum  rear  deflection. 
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TABLE  I 
Table  of  Spring  Deflections  Under  Varying  Conditions 
Car — 4-seatei%  nominal  20  hp.  with  4  passengers. 
Weight — Front,  16  cwt.;  rear,  20  cwt. 


m. 

Static    1.2 

At  20  m.p.h.  on 

smooth  road.  1.7 
At  20  m.p.h.  on 

rough  road..  2.4 
Driven     off     a 

4%-in.     curb 

at  30  m.p.h..   3.2 


5500 
5000 

4000 

"^    3000 

'd 

<s 
o 

>^    2000 


1000 


^— Front  Suspension— ^ 
Dis- 
Deflec-  Relative  place- 
tion       Value     ment 
in.v 
1.0 


1.4 
1.8 


2.8 


0 

0.5 


1.2 


2.0 


r-Rear  Suspension-^ 
Dis- 

Deflec-  Relative  place- 
tion       Value     ment 
in.  in. 

4.7  1.0  0 

6.1  1.3  1.4 

7.0  1.5  2.3 

9.4*         2.0  4.7 


y 

/' 

/ 

<r 

A< 

y 

fA 

r 

1 

1 

^ 

/ 

/■ 

y 

A 

/' 

sgii 

^<^^_ 

— 

"" 

/ 

, 

— ' 

/ 

/' 

■^ 

"^ 

y 

r 

■^ 

. 

1  ?  3  4  5  6 

Deflection  in  in. 

Spring  A.     Chromium  steel.  Spring  B. 

37  in.  long. 
2  in.  wide. 
8  blades. 


Chromium  steel. 
62  in.  long. 

2  in.  wide. 

9  blades. 


FtG.  7. — Deflection  curves  of  springs. 

Table  I  shows  the  static  deflection  and  the  additional 
deflection  measured  under  varying  conditions  in  a  par- 
ticular case  of  normal  semi-elliptic  suspension,  as  an  ex- 
ample of  the  methods  adopted  in  the  determination  of  the 
foregoing  values. 

Permissible  Stress 

The  permissible  static  stress  for  a  rear  spring  is  there- 
fore from  0.5  to  0.6  the  maximum  safe  stress,  and  for  a 
ftont  spring  from  0.3  to  0.4  the  maximum  safe  stress. 

The  maximum  safe  stress  can  approach  the  point  at 
which  permanent  set  takes  place,  and  the  author  finds 
from  experience  on  cars  under  working  conditions  and 
from  over-stressing  actual  springs  in  a  testing  machine 
that  the  following  figures  are  practicable: 

J  Minimum  tensile  breaking  strength — 

Carbon  steel,  80  tons  per  sq.  in. 
Alloy      steel,  90  tons  per  sq.  in. 

Maximum  safe  stress — 
'■  Carbon  steel,  50  tons  per  sq.  in. 

Alloy      steel,  65  tons  per  sq.  in. 

..  Maximum  permissible  normal  static  stress — 

Carbon  steel,  front  springs,  20  tons  per  sq.  in. 
Carbon  steel,  rear    springs,  30  tons  per  sq.  in. 
Alloy  steel,  front  springs,  24  tons  per  sq.  in. 
Alloy  steel,  rear  springs,  36  tons  per  sq.  in. 

'    These  stresses  are  calculated  on  the  fo.iTnula: 

f  =  {6WL)/(4be) 

•The  working  stresses  appear  high  in  relation  to  the 
breaking  strength  of  the  material,  but  it  must  be  remem- 
bered that  they  are  calculated  by  the  ordinary  beam  for- 

"•I^imit  of  clearance. 

J  ••Se*>  also  table  given  bv  Dr.  F.  W.  Lanchester,  Proc.  I.  A.  E.,  Vol. 
^Iv^.  102. 


mula  which  gives  values  which  in  extreme  cases  are  pos- 
sibly 50  per  cent  higher  than  the  real  stress,  and  also  that 
the  laminated  spring  is  stressed  in  one  direction  only, 
and  the  over-stressing  in  this  direction  during  the  first 
"scragging"  operation  has  the  effect  of  raising  the  point 
at  which  permanent  set  takes  place  when  the  spring  is 
re-stressed. 

A  schedule  showing  a  few  examples  of  the  stresses 
adopted  in  various  springs  taken  from  current  practice 
is  given  in  Appendix  III.  The  values  given  as  maxima 
are  for  properly  designed  springs  in  which  the  stress  is 
reasonably  uniform  throughout,  and  if  it  is  required  to 
apply  them  to  springs  in  which  the  ratio  between  maxi- 
mum stress  and  mean  stress  is  not  negligible,  due  allow- 
ance must  be  made. 

Flexibility 

The  property  of  the  steel  that  is  called  into  play  in  a 
spring  is  its  ability  to  bend,  which  is  effected  by  stretch- 
ing the  fibers  on  one  side  of  the  blade  and  compressing 
those  on  the  opposite  side  to  an  approximately  equal  ex- 
tent. It  is  probable  that  little,  if  any,  actual  stretching 
or  compression  takes  place,  most  of  the  movement  being 
due  to  alteration  in  form  rather  than  alteration  in 
volume. 

When  springs  are  loaded  so  that  the  strain  exceeds  the 
limit  of  proportionality,  the  modulus  of  elasticity  alters, 
and  while  it  is  probably  constant  for  a  given  material  for 
any  particular  fiber  stress,  and  variations  below  the  elas- 
tic limit  are  so  small  as  to  be  negligible  for  the  present 
purpose,  it  is  not  the  same  at  all  fiber  stresses. 

Deflection 

The  deflection  of  a  spring  within  the  elastic  limit  fol- 
lows exactly  the  same  laws  as  a  beam.  The  deflection  is 
proportional  to  the  load  and  is  expressed  by  the  formula: 

d=  (WLJ/(4bED') 

For  the  case  of  a  laminated  spring  nt  is  conveniently 
substituted  for  the  depth  of  the  beam  D,  when  the  for- 
mula becomes: 

d=  iWL,)/i4bEnf) 

The  length  of  a  cambered  spring  changes  with  altera- 
tion in  load,  so  that  although  the  spring  theoretically 
follows  a  straight  line  law  for  load  deflection,  in  practice, 
due  to  this  length  alteration,  the  load  deflection  curve  may 
not  be  quite  a  straight  line.  For  this  reason  it  is  usual 
for  the  rate  of  deflection  of  a  spring  to  be  defined  by  di- 
viding the  normal  load  by  the  deflection  at  normal  load. 

Typical  load  deflection  cun'es  are  shown  in  Fig.  7, 
where  the  particulars  of  the  springs  tested  are  given  in 
detail. 

Departure  of  the  load  deflection  curve  from  a  straight 
line,  due  to  change  in  length  with  change  in  camber,  has 
been  taken  advantage  of  to  secure  a  variable  rate  of  de- 
flection, but  the  resulting  high  cambered  spring  is  objec- 
tionable and  the  riding  is  not  so  smooth  as  that  obtained 
from  a  flat  spring  that  articulates  on  each  side  of  the 
flat  position. 

TABLE  II 
T\BLE  OF  Spring  Deflections  and  Periodicities** 


Periodicity 

Periodicity 

Complete 

Complete 

Deflection 

Oscillations 

Deflection 

Oscillations 

m  in. 

Per  Minute 

in  in. 

Per  Minute 

39.1 

30 

2.5 

120 

14.1 

50 

2.1 

130 

9.8 

60 

1.8 

140 

7.2 

70 

1.5 

150 

5.5 

80 

1.85 

160 

4.4 

90 

1.2 

170 

3.5 

100 

1.1 

180 

2.9 

110 
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In  automobile  practice,  where  springs  are  practically 
flat  in  the  loaded  position,  it  is  usual  and  sufficiently  accu- 
rate to  take  the  straight  or  sector  length  as  the  value  of  L 
both  in  the  strength  and  in  the  deflection  formula.  In 
this  latter  formula,  where  V  is  the  expression,  one  L  is 
the  sector  length  derived  from  the  bending  moment  WL, 
while  the  other  two  L's  represent  the  curved  length  of  the 
blade.  The  use  of  the  sector  L  only,  the  smaller  of  the 
factors,  introduces  an  inaccuracy  which  approximately 
compensates  for  the  fact  that  the  value  t  in  the  expres- 
sions hf  and  hf  is  conveniently  taken  as  the  normal  thick- 
ness of  the  plate,  which  is  greater  than  the  actual  mean 
thickness  on  account  of  the  concavity. 

The  tendency  of  these  inaccuracies  to  balance  one  an- 
other does  not  make  a  satisfactory  arrangement  from  the 
mathematical  point  of  view,  and  would  introduce  serious 
inaccuracies  in  calculations  for  any  but  approximately  flat 
springs  made  of  blades  of  commercial  dimensions,  and, 
therefore,  the  use  of  the  simple  formulae  given  must  not 
be  extended  to  general  applications  without  having  appro- 
priate corrections  applied. 

Periodicity 

The  rate  of  oscillation  of  a  spring  suspended  system  is 
dependent  on  gravity,  and  follows  the  same  general  laws 
as  the  pendulum  and  the  governor.  The  basic  formula 
for  expressing  the  time  of  an  oscillation  is  f  =  «  V  l/g, 
where  t  is  the  time  of  one  oscillation  and  I  is  the  deflec- 
tion, which  is  the  amount  by  which  the  spring  is  deflected 
statically  by  the  load  under  the  action  of  gravity  from  its 
free  position.  This  formula  is  only  strictly  applicable  to 
theoretical  conditions,  represented  by  infinitely  small  os- 
cillations of  a  frictionless  spring  in  a  vacuum,  but  the 
modifications  to  represent  actual  practice  are  small,  and 
may  be  neglected.  The  formula  ignores  amplitude,  and 
within  the  limits  of  laminated  suspension  springs  ampli- 
tude makes  little  alteration  to  the  periodicity,  its  prin- 
cipal effect  being  to  modify  the  friction  effect. 

For  spring  calculations,  the  formula  can  be  more  con- 
veniently expressed  in  inch-minute  units  as  P'  =  35230/d, 
P  being  the  number  of  complete  oscillations  per  minute 
and  d  the  static  deflection. 

The  relation  between  the  rate  of  oscillation  and  the 
amount  of  deflection  calculated  from  this  formula  is  shown 
in  Table  II  and  graphically  in  Fig.  8,  from  which  particu- 
lars the  comparatively  close  practicable  limitations  of 
suspension  period  can  readily  be  seen,  these  being  at  the 
one  end  excessive  deflection  and  at  the  other  extremely 
rapid  oscillation. 

The  periodicity  of  a  spring  can  be  readily  measured  to 
a  considerable  degree  of  accuracy  by  means  of  a  device 
such  as  that  shown  in  Fig.  9.  Representative  diagrams 
taken  with  an  apparatus  of  this  type  are  shown  in  Fig.  10, 
and  these  give  some  idea  of  the  way  in  which  the  spring 
oscillations  die  out  due  to  friction  when  the  exciting  cause 
is  removed. 

Periodicity  of  a  Suspension 

The  periodicity  of  a  suspension  has  to  be  considered  as 
a  whole,  as  all  portions  act  in  unison  to  produce  a  result- 
ant, and  the  separate  components  cannot  oscillate  inde- 
pendently of  each  other. 

A  suspension  has  different  natural  periods  in  the  sev- 
eral planes,  normally  one  period  only  for  each  plane.  In 
the  case  of  a  motor  car,  these  can  be  divided  into : 

1.  The  front  suspension  vertical  period. 

2.  The  rear  suspension  vertical  period. 

3.  The  rolling  period. 

4.  The  pitching  period. 
Each  of  these  will  be  different,  and  furthermore  it  will 

•See  Proc.  I.  A.  E.,  Vol.  VII,  p.  451. 


be  found  that  the  rear  and  front  springs  interact,  and 
that,  for  example,  the  rear  vertical  period  will  be  slower 
if  the  front  springs  are  free  than  if  they  are  locked,  as 
the  movement  of  the  free  front  spring  alters  the  ampli- 
tude of  the  mass  and  so  modifies  the  time  of  swing  to  an 
extent  that  depends  upon  the  weight  distribution  and 
other  variables. 

The  rolling  period  and  the  pitching  period  both  result 
from  the  combined  action  of  all  the  springs,  front  and 
rear.  The  former  is  largely  influenced  by  the  height  of 
the  center  of  gravity  above  the  suspension  level,  and  is 
usually  considerably  slower  than  either  of  the  vertical 
periods,  while  the  latter  depends  on  wheelbase  and  weight 
distribution  longitudinally. 

The  difference  between  the  rolling  and  the  rear  verti- 
cal periods  and  the  small  practical  range  of  periodicity 
constitute  the  principal  disadvantages  of  normal  suspen- 
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Fig.  8. — Relationship  between  load,  deflection  and  period. 

sion  systems  and  indicate  the  most  promising  directions 
in  which  to  seek  for  improvement. 

Internal  Friction 

The  effect  of  friction  between  the  leaves  is  to  damp  out 
the  oscillations  gradually  as  is  seen  by  the  graphs  shown 
in  Fig.  10  already  referred  to.  This  effect  has  been  in- 
vestigated by  Mr.  G.  H.  Baillie,*  who  tested  springs  with 
vaiying  amounts  of  internal  friction  and  also  ascertained 
experimentally  the  effect  of  frictional  shock  absorbers. 

The  amount  of  friction  in  a  laminated  spring  as  ordi- 
narily made  is  small,  but  is  useful  in  damping  out  oscilla- 
tions more  quickly  than  would  othp-wise  be  the  case.  It 
is  doubtful  if  any  considerable  increase  of  friction,  either 
by  a  modification  of  spring  design  or  by  the  addition  of 
shock  absorbers,  is  desirable  except  in  extreme  cases,  such 
as  on  racing  machines,  where  wheel  adhesion  and  ability 
to  hold  the  road  take  precedence  over  comfort. 

Resistance  to  Torsion 

Laminated  springs  present  considerable  resistance  to 
torsion,  especially  when  under  load,  due  to  the  lessened 
tendency  for  the  leaves  to  separate,  and  this  resistance, 
on  account  of  the  methods  of  mounting  adopted,  stiffens 
the  usual  forms  of  suspension  in  their  resistance  to  roll- 
ing. In  this  respect  the  semi-elliptic  spring  is  superior 
to  the  cantilever,  as  both  ends  of  the  former  are  effective, 
and  as  the  greatest  possible  resistance  to  rolling  is  de- 
sirable, this  lessened  torsional  resistance  may  be  con- 
sidered a  defect  of  all  simple  cantilever  suspensions. 
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9-blade  spring. 


Fig.  12.— Anti-rolling  suspension. 


The  author  regrets  that  he  has  not  been  able  to  carry 
out  experiments  in  order  to  provide  quantitative  results 
in  regard  to  the  resistance  of  normal  springs  to  torsional 
deflection,  but  hopes  to  contribute  some  data  on  the  sub- 
ject at  some  future  time. 

Effect  of  Mounting 

Other  factors  remaining  unchanged,  the  type  of  spring 
and  the  manner  in  which  it  is  mounted  have  little  effect 
on  the  suspension.  The  method  of  fixing  or  pivoting  the 
springs  on  the  frame  affects  the  resulting  action,  but  only 
in  so  far  as  it  modifies  the  degree  of  freedom  or  direction 
of  articulation  of  the  parts. 

The  usual  forms  of  normal  rear  suspension  can  be  ex- 
pressed by  four  groups,  as  shovi^n  in  Fig.  11. 

(a)  A  transverse  spring  fixed  to  the  frame  at  the  center 
and  linked  to  the  axle  at  each  end. 

(b)  Two  semi-elliptic  springs,  one  at  each  side,  pivoted 
to  the  axle  at  the  center  and  linked  to  the  frame  at  each 
end. 

(c)  Two  cantilever  springs,  each  linked  to  the  axle  at 
one  end,  linked  to  the  frame  at  the  other,  and  pivoted  on 
the  frame  at  the  center. 

(d)  Two  half -cantilever  springs  linked  to  the  axle  at 
one  end  and  fixed  to  the  frame  bX  the  other. 

These  four  forms  of  suspension  make  no  difference  to 
the  external  effect  provided  that  the  rate  of  deflection  is 
the  same,  and  that  the  axle  is  articulated  in  respect  to  the 
frame  in  the  same  manner,  but  they  only  modify  the  in- 
ternal effect,  particularly  as  regards  the  stresses  and 
stress  distribution  in  the  various  members. 

Articulation  of,  or  interconnection  between,  the  various 
springs,  by  altering  the  degree  of  freedom,  affects  the  sus- 
pension, usually  more  particularly  in  the  direction  of 
degree  of  stability;  for  example,  if  in  the  case  of  group 
(a)  the  spring  were  pivoted  on  the  frame  at  the  center, 
instead  of  being  fixed  to  it  the  suspension  would  lose  all 
lateral  stability,  or  resistance  to  rolling;  and  if  in  group 
(c)  the  springs,  instead,  of  being  independently  pivoted 
on  the  frame,  were  interconnected  at  their  centers  by  a 
shaft  fixed  to  each  of  them  and  carried  in  bearings  on  the 
frame  as  shown  in  Fig.  12,  the  suspension  would  not  be 


altered  as  regards  vertical  movement  but  would  have  en- 
hanced resistance  to  rolling.  This  latter  arrangement  is 
covered  by  patents  taken  out  by  the  author  and  in  use  by 
Messrs.  Wolseley  Motors,  Ltd. 

The  primary  rhombus  is  equally  and  similarly  stressed 
on  every  section,  as  shown  in  Fig.  13  at  A,  where 

WL  =  fibf/6) 

Also,  a  laminated  spring  conforming  to  the  rhombus  law 
is  in  a  similar  condition,  as  shown  at  B,  where 

WL  =  f(bnf/6) 
Wl^f(bf/6) 
Wnl  =  f(bnf/&)  =  WL 

Each  blade,  except  the  shortest,  is  loaded  in  a  similai 
manner,  as  shown  at  C,  where  again 

WL  =  fibf/6) 

the  bending  moment  being  proportional  to  the  section 
throughout,  and  constant  where  the  section  is  uniform. 
The  fiber  stress  on  every  section  being  the  same,  the  load 
on  the  tip  of  each  blade  must  also  be  the  same  and  is  the 
load  carried  by  the  spring,  the  maximum  bending  moment 
being  proportional  to  the  number  of  blades,  i.  e.,  to  the 
number  of  sections  into  which  the  rhombus  is  divided. 

Departure  from  Primary  Rhombus 

When  the  primary  rhombus  is  departed  from,  or  the 
blades  are  cambered  to  differed  radii,  the  uniformity  of 
stress  distribution  disappears,  and  the  effect  of  such  de- 
partures can  be  foreseen.     For  example: 

1.  Full  width  instead  of  spear-shaped  blades  will  in- 
crease the  bending  moment  and  the  fiber  stress  on  the 
short  blade,  and  reduce  the  stress  on  the  other  blades. 

2.  Overlength  blades  will  have  the  same  result. 

3.  "Nip"  will  have  the  same  result. 

4.  "Grading"  without  "nip"  will  reduce  the  stress  in  the 
shorter  blades  and  increase  it  in  the  longer  blades. 

5.  Additional  full  length  blades  will  have  the  same  effect 
as  overlength  blades. 

A  spring  proportioned  according  to  the  rhombus  law  is 
shown  in  Fig.  14  at  A,  and  one  with  overlength  blades  at 


April  G,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


763 


B.  If  truly  cambered  to  a  circular  curve,  the  overlength 
blades  will  bend  irregularly,  due  to  the  irregularity  of 
stress,  and  will  not  remain  in  contact  when  the  spring  is 
loaded.  "Nip"  seriously  affects  the  stress  distribution, 
but  has  little  effect  on  the  load-deflection  curve.  At  D, 
Fig.  15,  a  three-blade  spring  with  all  full-length  blades  is 
shown.     If  this  spring  is  made  without  "nip,"  the  stress 
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in  each  blade  will  be  the  same  when  it  is  loaded,  but  if  a 
second  spring  is  made  with  "nip"  as  shown  at  C,  although 
the  nipped  up  springs  will  appear  identical,  and  the  load 
deflection  curve  within  the  elastic  limit  will  be  the  same, 
the  stress  distribution  will  be  entirely  different. 

Taking  the  proportions  shown,  when  pressed  flat  the 
lower  blade  of  the  spring  with  "nip"  will  not  be  stressed 
at  all,  and  the  whole  of  the  stress  that  would  be  carried 
by  it  if  the  spring  were  made  without  "nip"  will  be  carried 
by  the  topmost  blade,  which  will  thereby  be  stressed  to 
twice  the  amount  to  which  it  would  be  if  the  spring  were 
made  without  "nip."  Therefore,  in  this  particular  ex- 
treme case,  the  maximum  stress  in  the  spring  with  "nip" 
will  be  twice  the  mean  stress,  and  while  the  load  deflection 
curves  will  be  identical,  the  maximum  safe  load  for  the 
one  spring  will  be  only  half  that  for  the  other. 


A  Foreign  Book  on  Fuel  and  Lubricants 


\ 


BOOKS  intended  for  both  scientists  and  laymen,  as  a 
rule,  are  not  very  practical  because  they  will  either 
be  above  the  heads  of  the  latter  or  else  of  no  use  to  the 
scientist  or  engineer.  Dr.  J.  Formanek,  Professor  at  the 
Bohemian  Technical  High  School  at  Prague,  has,  how- 
ever, written  a  thoroughly  practical  manual.  This  book, 
entitled  "Benzine  and  Mineral  Lubricants,"  has  been 
translated  from  the  German  by  Charles  Salter  and  is 
being  published  by  Scott,  Greenwood  &  Son.  D.  Van 
Nostrand  Co.  is  the  American  agent. 

The  "benzine"  with  which  this  book  deals  is  really 
gasoline,  and  it  is  hard  to  understand  why  the  trans- 
lator did  not  choose  the  word  petrol  instead  of  benzine. 
The  book  is  addressed  on  the  one  hand  to  automobile 
owners,  owners  of  internal  combustion  engines,  automo- 
bile engineers  and  all  who  have  to  do  with  the  testing 
of  fuels  and  oils,  and,  on  the  other  hand,  to  chemists 
who  are  called  upon  to  report  on  motor  fuels  and  lubri- 
cants. Owing  to  this  double  purpose  the  author  has  en- 
deavored to  keep  down  the  size  of  the  work. 

The  average  automobile  owner  in  this  country  may 
not  be  particularly  interested  in  the  chemistry,  produc- 
tion and  scientific  testing  of  gasoline  and  other  motor 
fuels,  but  in  judging  this  phase  of  the  author's  appeal 
the  fact  must  be  taken  into  account  that  it  was  original- 
ly written  during  the  war  period  in  one  of  the  Central 
Empires  at  a  time  when  getting  fuel  for  a  car  was  not 
merely  a  matter  of  driving  a  block  or  two  to  the  nearest 
filling  station,  but  when  practically  any  liquid  that 
would  serve  as  fuel  in  internal  combustion  engines  was 
given  a  trial.  It  is  not  hard  to  understand  that  under 
those  conditions  private  owners  of  motor  vehicles  were 
willing  to  go  somewhat  more  extensively  into  the  sci- 


ence of  motor  fuels  than  the  average  automobile  owner 
in  this  country  to-day. 

The  book  will  probably  be  of  particular  interest  to 
petroleum  chemists,  as  it  deals  chiefly  with  the  methods 
in  use  in  the  Galician  oil  fields  and  the  refineries  sup- 
plied by  them.  It  should,  however,  also  prove  of  interest 
to  the  automobile  engineer,  in  view  of  the  constantly 
changing  character  of  our  fuel  and  the  many  problems 
raised  thereby.  It  deals  especially  comprehensively  with 
testing  methods.  The  following  list  of  chapters  will  give 
a  good  idea  of  the  field  covered:  Petroleum,  Its  Com- 
position and  Treatment;  Coal  Tar  Products;  Brown  Coal, 
Shale  and  Peat  Tar  Products ;  Products  from  Petroleum 
and  Tar  Residues;  Testing  Benzine  and  Benzol;  Judging 
the  Quality  of  Benzine  and  Benzol;  Testing  Mineral  Lu- 
bricating Oils;  Judging  Mineral  Lubricating  Oils;  Prop- 
erties and  Uses  of  Fuels ;  The  (/onsumption  and  Effi- 
ciency of  Various  Fuels  in  Internal  Combustion  En- 
gines; Suggested  Improvements  in  Motor  Car  Equipment; 
Safe  Storage  of  Benzine  and  Benzol;  First  Aid  in  Cases 
of  Gassing  with  Benzine. 


AMONG  other  conclusions,  in  a  monograph  "China: 
Automotive  Conditions  and  Good  Roads  Movement," 
the  author,  J.  Morgan  Clements,  American  Trade  Com- 
missioner, states  that  although  China's  increasing  interest 
in  road  building  is  an  encouraging  sign,  American  manu- 
facturers should  .by  no  means  jump  at  the  conclusion  that 
an  immediate  market  will  be  created  for  large  numbers  of 
motor  cars  and  trucks. 

This  monograph  may  be  obtained  on  application  to  the 
Automotive  Division,  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  D.  C. 
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Stock  Keeping  System  an  Aid  to 

Efficient  Service 


A  description  of  a  system  which  has  proved  its  worth  by  reducing  the  capi- 
tal invested  while  increasing  the  efficiency  of  the  service  rendered.  This 
stock  department  handles  yearly  a  large  volume  of  parts  at  low  expense. 

By  Philip  H.  Smith 


THE  ever-increasing  importance  of  service  and  the 
stress  laid  upon  it  brings  to  the  fore  the  value  of 
efficient  stock  handling.  The  problem  of  service  is 
the  sum  total  of  the  problems  of  the  repair  and  stock 
departments.  To  the  degree  that  the  problem  of  handling 
stock  is  solved,  so  also  the  problem  of  giving  service  in 
an  efficient  manner  will  approach  a  solution.  An  efficient 
stock  system  has  a  definite  service  value. 

The  primary  object  of  a  stock  department  should  be  to 
supply  necessary  parts  on  demand  at  all  times,  without 
frictioii  and  with  the  least  possible  expense  to  the  com- 
pany. .The  ability  to  supply  parts  on  demand  determines 
the  efficiency  of  the  department's  service,  The  problem 
lies  in  getting  the  proper  balance  between  the  ability  to 
supply  parts  and  the  minimizing  of  expenditure;  neither 
must  be  achieved  at  the  expense  of  the  other. 

Because  it  is  carrying  approximately  22,000  different 
parts,  and  because  it  is  supplying  parts  to  cars  and  trucks 
even  as  far  back  as  of  the  vintage  of  1907  with  an  efficiency 
claimed  to  be  as  high  as  98.7  per  cent,  the  Parts  Depart- 
ment of  the  Long  Island  City  Service  Station  of  the  Pack- 
ard Motor  Car  Company  of  New  York  deserves  attention, 
and  anything  that  may  be  written  about  it  cannot  fail  to 
furnish  something  of  a  worth-while  nature  to  those  who 
are  trying  to  solve  the  stock  handling  end  of  the  ser- 
vicing problem. 

This  stock  department  furnishes  parts  to  seven  branches 
and  29  dealers  located  in  the  states  of  New  York,  New 
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Fig.  1 — Stock  record  card 


Jersey,  Connecticut  and  Massachusetts.  The  department 
itself  occupies  one  large  floor,  which  carries  the  main 
supply,  and  there  are  sub-stock  rooms  located  in  the  car 
repair,  truck  repair  and  coach  shop. 

Stock  is  divided  into  three  groups:  Active,  excess  and 
surplus.  Definitions  of  the  groups  and  approximate  per- 
centage of  the  total  stock  carried  in  each  group  are : 

1.  Active — parts  with  a  turnover  within  one  year, 
94  per  cent. 

2.  Excess — parts  which  turn  over  in  one  to  four  years, 
3  per  cent. 

3.  Surplus — ^parts  which  turn  over  in  four  years  or 
over,  2  per  cent. 

The  advantages  of  this  grouping  are  that  active  parts 
do  not  depreciate  because  they  have  numerous  turnovers 
within  a  year,  and  that  the  value  of  inactive  parts  is 
really  increased  due  to  ready  sale  through  centralization. 
Of  the  active  stock,  approximately  85  per  cent  is  car- 
ried in  the  main  stock  and  5  per  cent  in  each  of  the  sub- 
stocks.  This  supply  of  parts  in  the  sub-stocks  fills  about 
80  per  cent  of  the  requirements  of  the  respective  shops. 
In  general,  they  carry  the  light  and  medium  weight  parts 
only,  and  the  heavy  parts  are  kept  in  the  main  stock.  All 
the  excess  and  surplus  stock  is  carried  in  the  main  stock 
room  and  no  effort  is  made  to  replace  it  when  it  is  depleted. 
It  serves  only  as  a  convenience  to  drivers  of  very  old  cars. 
Stock  bins  are  built  in  sections,  each  section  bearing 
a  letter.     Parts   are   kept  in  units  as  far  as  possible; 

thus,  for  example,  all  clutch  parts 
would  go  in  one  section.  This  ar- 
rangement has  reduced  the  force  by 
one  man,  because  each  sale  is  usually 
comprised  of  several  parts  for  one 
unit.  The  individual  bins  are  filled 
according  to  piece  number  sequence 
and  run  from  top  to  bottom  and  from 
left  to  right  of  section.  Besides  bear- 
ing a  tag  with  the  piece  number  and 
name  of  part,  each  bin  has  a  separate 
bin  number. 

A  master  file,  containing  a  card  for 
every  part  carried,  is  located  near  the 
stock  bins.  Each  card  bears  the 
name,  piece  number,  bin  location  and 
section,  and  is  filed  numerically  ac- 
cording to  piece  number.  Other 
special  cards  such  as  Discontinued  As- 
sembly (Fig.  4),  Obsolete  Part  (Fig. 
5)  and  Part  Not  Stocked  (Fig.  6) 
are  filed  numerically  within  the  master 
file  in  the  same  manner.  The  discon- 
tinued assembly  card  shows  an  assem- 
bly now  carried  as  separate  parts.    It 


April  6,  1922 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


765 


Fig.   2 — Parts  order 


facilitates  making  up  an  assembly,  when  so  desired,  by 
listing  the  piece  numbers,  names,  amount  used  and  loca- 
tion of  all  the  component  parts.  The  obsolete  part  card 
advises  the  piece  number,  name  and  location  of  the  super- 
seding part.  The  parts  not  stocked  card  gives  piece  num- 
ber, name  and  reason  for  not  stocking.  This  master  file 
serves  to  give  to  the  employees  all  information  regarding 
parts  and  their  location. 

Stock  Record  System 

The  key  to  the  entire  stock  keeping  system  is  the  stock 
record  card,  and  it  is  essential  that  this  be  understood 
before  going  on  to  describe  the  system.  Every  part 
stocked  by  the  stock  department  has  its  own  record  card 
(Fig.  1),  which  is  kept  in  the  stock  record  office.  This 
card  contains  the  following  information  regarding  the 
part:  Piece  number,  name  of  part,  location  in  bin,  list 
and  cost  price,  columns  for  all  information  regarding 
ordering,  receiving  and  disbursement  and  main  and  sub- 
stock  room  danger  limits.  A  danger  limit  is  a  predeter- 
mined figure  showing  the  lowest  amount  of  each  part  that 
can  be  carried  safely.  When  the  balance  of  parts  on  hand 
bears  the  same  figure  as  the  danger  limit,  the  record  clerk 
attaches  a  red  tag  to  the  card.  This  danger  limit  is  deter- 
mined by  the  length  of  time  that  it  takes  to  obtain  ship- 
ments from  the  factory,  which  varies  from  two  to  four 
weeks,  according  to  whether  the  material  comes  by  express 
or  freight. 

The  installation  of  a  danger  limit  insures  getting  parts 
before  the  supply  runs  out  and  eliminates  guesswork  in 
ordering. 

The  same  system  of  recording  stock  is  used  for  parts 
stocked  in  the  sub-stock  rooms.  In  the  recording  office 
a  separate  file  is  kept  for  each  sub-stock  room  and  in  each 
file  is  a  record  card  for  every  part  stocked.  The  method 
used  in  keeping  this  record  card  file  will  be  dealt  with 
as  the  various  factors  connected  with  it  are  outlined. 

Ordering 

All  parts,  whether  coming  from  the  factory  or  locally, 
are  ordered  by  the  order  clerk.  Very  few  parts  are  pur- 
chased locally,  but  the  system  is  the  same  in  any  case.  The 
order  clerk  collects  the  red-tagged  record  cards  daily  and 
immediately  makes  out  an  order  from  them  in  duplicate 
(Fig.  2).     This  order  shows  the  quantity  ordered,  piece 


number,  name  of  part,  bin  number  and  location  in  stock 
room  and  a  place  for  the  factory  invoice  number.  The 
original  copy  is  forwarded  to  the  factory  and  the  duplicate 
to  the  invoice  clerk.  Every  effort  is  made  to  order  in 
such  a  way  that  parts  are  brought  through  in  carload  lots. 
This  brings  shipments  faster  than  broken  carload  lots 
and  practically  secures  express  service  at  freight  rates. 
As  each  part  is  ordered  it  is  entered  on  the  stock  record 
card  with  the  following  information:  Date  of  ordering, 
order  number  and  quantity  ordered. 

Receiving 

When  parts  are  received  from  the  factory  they  are 
immediately  unpacked  in  the  receiving  room.  A  tally  sheet 
accompanies  the  shipment,  which  is  a  carbon  copy  of 
the  factory  invoice  to  Long  Island.  The  tally  sheet  is 
forwarded  to  the  invoice  clerk,  who  fills  in  the  bin  loca- 
tion which  is  obtained  from  the  factory  order,  at  the  same 
time  checking  it  against  the  factory  order  for  quantity 
received,  change  in  piece  numbers  and  prices.  To  indicate 
a  change  in  piece  numbers  a  card  (Fig.  3)  is  used  which 
is  filed  in  the  master  file  in  the  main  stock  room.  In 
this  way  any  superseded  piece  numbers  will  be  caught 
and  new  record  cards  installed  before  the  parts  are  placed 
in  the  bins.  After  this  is  done,  the  tally  sheet  is  returned 
to  the  receiving  clerk,  who  checks  in  the  parts,  inspects 
and  verifies  the  quantities  as  shown  on  the  tally  sheet. 
Parts  are  then  put  away,  using  the  bin  location  furnished 
on  the  tally  sheet. 

When  stock  is  received,  the  following  information  is 
entered  for  each  part  on  its  respective  record  card :  Order 
number  (in  red),  quantity  actually  received^  balance  due, 
if  any,  and  factory  mail  order  number  on  which  the  parts 
arrived.  The  mail  order  number  and  quantity  received 
is  then  copied  on  the  disbursement  side  of  the  record  card, 
showing  the  new  balance. 

Disbursement 

There  are  three  distinct  divisions  in  the  disbursement 
of  stock.  In  order  to  show  how  this  part  of  the  work  is 
handled,  each  division  will  be  taken  one  at  a  time. 

The  crew  of  men  who  disburse  parts  from  the  sub-stock 
rooms  began  in  the  department  by  receiving  and  checking 
in,  and  ^n  that  way  have  become  acquainted  with  the 
different  parts,  the  method  of  stocking  and  their  location. 
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Fig,    3  —  Change    notice    card.         Fig.    4 — Discontinued 

assembly    card. — Fig.    5 — Obsolete     part    card.     Fig.    6 — 

Part   not   stocked   card 

As  the  stock  from  the  sub-stocks  is  disbursed  solely  to 
the  shops  and  hence  used  for  replacement  in  repair  work, 
€very  request  for  a  part  must  appear  on  a  requisition  and 
bear  the  order  number  of  the  job  in  which  it  is  to  be  used. 
The  requisition  is  made  out  in  triplicate,  the  original  and 
duplicate  copies  are  forwarded  to  the  record  office,  where 
they  are  priced,  then  the  former  is  sent  to  the  cost  depart- 
ment, where  it  is  put  in  the  job  order  envelopes,  the  latter 
remaining  in  the  office.  The  third  copy  remains  with 
the  requisition  writer  as  his  reference. 

All  requisitions  filled  from  sub-stock  are  stamped  with 
/  a  rubber  stamp  indicating  it.  The  requisition  is  then  for- 
warded to  the  record  office,  and  from  the  information 
thereon  the  proper  disbursement  is  made  on  the  stock 
record  card.  When  the  supply  shown  on  the  record  card 
reaches  the  danger  limit,  the  record  clerk  makes  out  a 
transfer  to  replenish  the  sub-stock  from  the  main  stock. 
This  transfer  itself  is  made  by  the  night  man.  This  sys- 
tem has  two  advantages :  the  sub-stock  man  is  not  engage^ 
in  handling  records  and  orders  and  can  devote  his  entire 
time  to  waiting  on  the  shop,  and  the  stock  is  transferred 
at  night  without  confusion. 

The  parts  ordered  by  dealers,  branches,  mail,  telephone 
and  telegraph  customers  are  drawn  from  the  main  stock 
and  the  proper  disbursement  entries  made  on  the  stock 
record  cards.  Stock  thus  drawn  is  sent  to  the  shipping 
department,  checked  and  shipped  in  the  usual  way.  The 
men  who  handle  these  orders  have  been  promoted  from 
the  sub-stock  rooms. 

Direct  customers,  the  third  division,  i.re  cared  for  by 
a  group  of  men  who  have  been  through  the  entire  system 
and  are  ready  to  give  expert  service  as  a  result  of  their 
previous  stock  experience.  Customers'  orders  are  written 
on  cash  sale  or  charge  part  orders.  In  the  case  of  cash 
sales,  the  order  is  vwitten  in  triplicate.  All  copies  are 
priced  and  the  original  and  duplicate  handed  to  the  cus- 
tomer, who,  after  paying  the  cashier  and  having  it 
stamped,  returns  the  copies.     The  triplicate  is  wrapped 


and  delivered  with  the  parts.  The  original  and  duplicate 
are  forwarded  to  the  accounting  and  record  office  respec- 
tively, the  latter  giving  information  from  which  to  make 
the  proper  disbursement  on  the  record  cards.  In  the  case 
of  charge  accounts  the  system  is  the  same,  only  in  place 
of  paying  the  cashier,  the  customer  has  the  orders  ap- 
proved by  the  credit  department. 

In  order  to  facilitate  the  handling  of  parts  for  large 
fleet  owners  who  operate  in  several  states,  one  man  handles 
all  these  so-called  national  accounts.  His  only  other  duty 
is  to  take  charge  of  returned  parts.  The  national  accounts 
man  becomes  personally  acquainted  with  the  representa- 
tives and  a  closer  contact  is  secured  by  this  system. 

Branch  Stock  System 

A  close  supervision  is  maintained  over  the  branches, 
and  in  order  to  understand  the  system  of  stock  handling 
it  is  well  to  know  that  the  same  record  card  system  is  used. 

The  method  of  handling  stock  at  the  branches  used 
previously  to  the  one  about  to  be  described  is  briefly  as 
follows:  Parts  were  ordered  directly  from  the  factory, 
and  there  was  no  absolute  limit  as  to  the  maximum  supply 
of  each  part  to  be  kept  on  hand,  this  being  left  largely 
to  the  discretion  of  the  branch  stock  manager. 

Difficulties  arose  from  that  method  for  several  reasons. 
In  the  first  place,  the  tendency  was  to  carry  far  too  much 
stock,  thereby  cluttering  up  the  stock  room  and  tying  up 
more  capital  than  was  necessary.  Also,  the  stock  man- 
agers were  constantly  being  bothered  by  salesmen  in  an 
eifort  to  make  the  branches  carry  a  different  line  of  locally 
bought  stock,  such  as  brake  lining,  accessories,  etc.  It 
meant  that  the  stock  managers  had  to  be  better  buyers 
than  the  New  York  purchasing  agent,  or  the  branches 
would  suffer  from  inferior  goods,  or  goods  not  up  to  the 
standard  set  by  the  factory. 

A  maximum-minimum  system  is  now  used  and  ft  is  re- 
quired that  all  parts  be  ordered  directly  from  the  main 
office  at  Long  Island.  The  amount  of  stock  necessary  for 
each  branch  to  carry  has  been  determined  from  three 
sources,  as  follows,  on  a  basis  of: 

1.  Sale  of  parts  for  the  previous  three  months. 

2.  Sales  for  the  corresponding  three  months  of  the  pre- 
vious year. 

3.  The  number  of  cars  in  the  locality. 

By  taking  the  figures  from  these  three  sources  and 
blending  them  a  very  accurate  figure  capable  of  caring 
for  the  increase  per  year,  local  and  seasonal  business,  is 
obtained.  Having  determined  the  maximum  amount  of 
parts  to  be  stocked,  a  minimum  is  set  as  well  as  a  danger 
limit  determined,  the  latter  being  approximately  half  way 
between  the  maximum  and  minimum  figures.  Here,  again, 
the  danger  limit  is  determined  by  the  length  of  time  that 
it  takes  to  replenish  the  supply. 

A  record  file  is  kept  at  the  Long  Island  record  office, 
containing  a  card  for  every  part  stocked  at  the  branches. 
These  cards  (Fig.  7)  are  filed  numerically  according  to 
piece  number,  each  card  containing  the  names  of  the 
branches  and  the  maximum,  danger  limit,  and  minimum 
figures  for  each  branch. 

When  an  order  comes  in  from  a  branch  it  is  possible 
to  tell  by  a  glance  at  the  branch  file  whether  the  stock 
manager  has  ordered  more  than  enough  to  reach  the 
maximum,  in  which  case  the  surplus  is  not  sent,  and  the 
man  risks  losing  his  position.  Of  course,  stock  suddenly 
depleted  below  the  danger  limit  must  be  replenished,  but 
a  notation  to  that  effect  would  accompany  the  order. 

Let  us  see  the  advantages  accruing  from  this  system. 
The  investment  in  parts  is  kept  at  a  minimum  and  yet 
good  service  is  assured.  The  purchasing  responsibility 
rests  on  one  man,  who  is  a  specialist.  Only  active  parts 
are  carried  and  the  inactive  parts  are  centralized  in  the 
excess  and  surplus  divisions  of  the  main  stock  room  and 
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not  lying  fallow  at  the  branches.  The  flow  of  parts  is 
facilitated  by  quantity  ordering,  as  duplication  and  fric- 
tion is  avoided  and  better  express  and  freight  rates 
secured. 

Assuming  that  the  main  office  is  not  able  to  furnish  an 
exceptionally  large  order  of  a  certain  part,  it  is  possible, 
knowing  the  branch  minimums,  to  wire  the  nearest 
branches  to  ship  their  minimum  to  the  given  destination. 
This  brings  the  branch  supply  down  to  the  danger  limit 
and  immediately  an  order  is  sent  to  the  factory  to  replenish 
the  main  and  branch  stocks.  In  the  meantime  the  cus- 
tomer has  had  real  service. 

In  connection  with  branch  stock  it  would  be  well  to 
mention  that  this  maximum-minimum  system  has  been 
carefully  worked  out  and  is  at  the  disposal  of  the  com- 
pany's dealers,  if  they  care  to  adopt  it.  Any  wide-awake 
dealer  can  see  the  advantage  of  giving  maximum  service 
at  minimum  cost,  and  it  is  also  to  the  advantage  of  the 
company,  in  the  long  run,  to  aid  the  dealer  in  reducing 
his  capital  investment  in  parts  and  yet  give  service  as 
it  should  be  given. 

Inventory 

The  taking  of  inventories  has  always  been  more  or  less 
of  a  nightmare  to  most  concerns,  hence  any  system  which 
removes  some  of  the  difficulties  has  secured  a  measure 
of  success. 

A  thorough  inventory  has  been  taken  in  two  days  and 
a  night.  The  method  consists  in  filling  up  the  sub-stock 
supply,  closing  the  main  stock  for  inventory  and  during 
that  day  supplying  parts  from  the  sub-stock.  After  the 
main  stock  has  been  inventoried,  all  drawing  of  stock  is 
made  from  the  main  stock  while  the  sub-stocks  are  closed 
and  inventoried. 

The  taking  of  an  inventory  starts  with  the  making  up 
of  a  bin  index  (Fig.  8),  which  is  simply  sheets  of  paper 
with  columns  of  numbers  from  0  to  100.  These  sheets 
can  be  expanded  indefinitely  for  each  bin  section  by  the 
mere  addition  of  a  numerical  suffix  to  the  numerals.  Piece 
numbers  are  then  written  on  the  sheets  beside  the  numbers 
which  correspond  to  the  respective  bin  numbers.  This 
is  done  for  every  bin  and  acts  as  a  positive  check  on  the 
stock  room.  The  next  step  is  to  write  an  inventory  count 
card  (Fig.  9)  for  every  stock  record  card  in  the  record 
office,  giving  the  piece  number,  name  of  part  and  location. 
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Fig.  7 — Main  office  branch  stock  card 

This  should  give  a  count  card  for  every  piece  number  in 
the  bin  index. 

Having  completed  the  bin  index  and  inventory  count 
cards,  the  latter  are  arranged  in  numerical  sequence  (bin 
number  sequence)  and  according  to  sections.  The  cards 
are  then  checked  against  the  bin  index  to  check  for  piece 
numbers  and  locations,  also  to  insure  having  a  count  card 
for  every  piece  number.    Any  stock  without  a  count  card 


® 


© 


♦*-    ^^ 

49- 

♦£- 

73- 

9&- 

i6- 

Tl- 

M. 

47- 

72- 

•7- 

49. 

75- 

»- 

49- 

74- 

♦»- 

'■'^'^lllJlllllJIIIJjJI^^ 


Fig,  8 — Bin  index  sheet.     Fig.  9 — Inventory  count  card 

shows  bad  location  of  stock,  misplaced  stock  record  card 
or  a  lost  count  card. 

The  inventory  count  cards  are  placed  in  their  respective 
bin  locations  according  to  bin  number  and  section,  or,  in 
other  words,  in  numerical  sequence.  The  parts  are  counted, 
recounted  by  a  second  man  and  finally  audited  by  a  man 
from  the  accounting  department,  each  man  initialing  card 
after  counting.  The  cards  are  then  taken  out  of  the  bins 
in  their  numerical  sequence  and  returned  to  the  record 
office,  where  they  are  checked  against  the  bin  index  to 
insure  the  return  of  all  cards. 

The  final  step  is  to  enter  the  inventory  count  from  the 
count  cards  on  to  the  stock  record  cards.  If  there  is  no 
discrepancy,  the  balance  on  hand  on  the  stock  record  card 
and  the  inventory  count  on  the  inventory  count  card 
should  be  identical.  Inventory  sheets  are  then  made  up 
to  show  the  total  inventory. 

If  the  system  has  been  kept  up  with  care  during  the 
year  there  is  no  reason  why  there  should  be  a  big  dis- 
crepancy between  the  actual  inventory  and  the  inventory 
that  the  books  show. 

Conclusions 

To  the  question:  "Doesn't  this  system  require  an  ab- 
normally large  force  to  handle  all  the  necessarj'  records 
properly?"  Mr.  F.  Preston,  the  manager  of  the  stock  de- 
partment, replied  that  it  requires  fewer  employees  than 
the  average  system.  In  connection  with  this,  the  service 
rendered,  investment  involved  and  volume  of  business 
should  not  be  forgotten.  The  present  system  has  resulted 
in  a  decreasing  of  one-third  of  the  capital  invested  in 
stock,  while  the  efficiency  of  the  department  has  steadily 
increased.  This  may  certainly  be  said  to  be  traveling 
in  the  right  direction. 


A  DESCRIPTIVE  Handbook  on  General  Instrument 
and  Oxygen  Equipment  for  aircraft  has  been  issued 
by  the  Air  Ministry  (Directorate  of  Research)  of  Great 
Britain.  Copies  can  be  obtained  from  H.M.  Stationery 
Office,  London, 
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S.  A.  E.'s  Recent  Standardization  Work 

Revision  in  ball  bearing  standards  to  secure  agreement  with  the  German 
standards  under  consideration.  Iron  and  Steel  Division  discussing  Besse- 
mer steel  and  wire  spring  stock.  Distributor,  magneto  and  bumper  mount- 
ings, motorboat  controls  and  passenger  car  frames  considered  by  divisions. 


THROUGH  the  efforts  of  the  Sectional  Committee  on 
Ball  Bearings  of  the  American  Engineering  Stand- 
ards Committee  an  attempt  is  to  be  made  to  se- 
cure uniformity  between  present  and  proposed  German 
and  American  ball  bearing  standards.  The  Sectional 
Committee  has  made  certain  requests  to  the  sponsor 
bodies  for  ball  bearings,  the  Society  of  Automotive  Engi- 
neers and  the  American  Society  of  Mechanical  Engineers, 
and  as  far  as  the  S.  A.  E.  is  concerned  the  requests  will 
be  considered  at  the  next  meeting  of  the  Ball  and  Roller 
Bearings  Division  of  the  Standards  Committee.  The  re- 
quests made  are  as  follows: 

Requested  Changes  in  Ball  Bearing  Standards 

"That  the  Society  investigate  the  German  extra  light 
series  of  ball  bearings  and  give  careful  consideration  to 
the  advisability  of  establishing  a  corresponding  S.  A.  E. 
standard. 

"That  the  society  make  a  careful  study  of  the  proposed 
German  light  series  extra  large  standard,  and  if  possible 
change  the  outside  diameter  for  the  corresponding  S.  A. 
E.  standard  to  agree  with  the  outside  diameters  adopted 
by  the  German  Standards  Committee ;  and  that  the  widths 
adopted  by  the  German  Committee  should  be  thoroughly 
considered.  The  Sectional  Committee  believes,  however, 
that  the  narrow  widths  will  not  permit  satisfactory  de- 
sign of  radial  bearings  carrying  an  appreciable  thrust- 
load  and  that  they  are  not  suitable  for  the  design  of 
double-row  ball  bearings  with  spherical  outer  races. 

"That  the  Society  make  a  careful  study  of  the  pro- 
posed German  medium  series  extra  large  standard,  and 
if  possible  change  the  outside  diameters  of  the  present 
S.  A.  E.  standard  to  agree  with  the  outside  diameters 
adopted  by  the  German  Standards  Committee. 

"That  the  Society  make  a  careful  study  of  the  pro- 
posed German  heavy  series  standard  and  change  the  out- 
side diameters  for  S.  A.  E.  bearings  above  85  mm.  bore  of 
the  heavy  series  to  agree  with  the  outside  diameters 
adopted  by  the  German  Standards  Committee. 

"That  the  Society  consider  (a)  changing  the  outside 
diameters  of  the  light,  medium  and  heavy  series  double- 
row  bearings  to  conform  with  such  outside  diameters  as 
are  finally  adopted  for  the  single-row  bearings;  (b) 
changing  the  S.  A.  E.  Standard  to  bring  the  widths  of 
the  S.  A.  E.  and  German  standards  together,  or  to  change 
the  inch  widths  to  millimeters;  (c)  investigating  the  pos- 
sibility of  a  demand  in  America  for  a  narrower  series  of 
double-row  ball  bearings  than  the  present  S.  A.  E.  Stand- 
ard. 

"That  the  Society  consider  changing  the  S.  A.  E. 
Standards  so  that  they  will  conform  with  the  corner 
radii  adopted  by  the  German  Standards  Committee,  par- 
ticularly in  view  of  the  fact  that  it  is  stated  that  the 
S.  A.  E.  corner  radii  are  too  small. 

"That  the  Society  consider  the  German  standard  width- 
tolerances  and  indicate  what  recommendation  should  be 
made  for  standard  width-tolerances  in  American  prac- 


tice, as  well  as  what  would  be  the  result  in  America  if 
the  closer  German  tolerances  were  adopted." 

In  connection  with  the  size  standards  the  Sectional 
Committee  suggests  that  in  studying  the  possible  change 
of  outside  diameters  the  Society  endeavor  to  omit  some 
of  the  intermediate  sizes,  particularly  in  the  heavy  series, 
and  that  the  outside  diameters  of  the  series  be  selected 
so  that  as  few  outside  diameters  as  possible  are  neces- 
sary, to  reduce  the  necessary  tool  equipment. 

In  the  present  S.  A.  E.  Standard  for  distributor  mount- 
ings it  is  specified  that  the  distance  from  the  base  of 
the  distributor  body  to  the  end  of  the  coupling  tongue 
shall  vary  to  suit  conditions.  It  had  been  suggested  that 
this  dimension  be  standardized,  and  a  subdivision  of  the 
Electrical  Equipment  Division  consisting  of  W.  A.  Chryst 
has  now  recommended  that  the  following  revisions  be 
made: 

(1)  Specify  a  dimension  of  27/32  in.  for  the  distance 
from  the  base  of  the  distributor  body  to  the  end 
of  the  coupling  tongue  of.  the  Type-B  ignition-dis- 
tributor. 

(2)  Change  the  limits  for  the  bore  of  the  collar  from 
0.4930  in.  maximum  and  0.4920  in.  minimum  to 
0.4915  in.  maximum  and  0.4905  in.  minimum. 

The  dimension  of  27/32  in.  is  in  accord  with  present 
practice.  The  revision  in  limits  does  not  affect  the  actual 
manufacturing  tolerances  now  specified  for  each  part, 
but  results  in  closer  fits,  0.0020  in.  maximum  and  0.0005 
in.  minimum  instead  of  0.0035  in.  maximum  and  0.0020 
in.  minimum,  between  the  collar  and  the  shaft.  As  it  is 
thought  that  the  fit  of  the  tongue  and  the  groove  is  more 
important  than  that  of  the  collar  and  the  shaft  because 
there  is  more  wear  between  the  former  than  between  the 
latter,  no  revisions  of  the  present  limits  are  recom- 
mended. 

Passenger-Car  Bumpers 

In  1921  a  questionnaire  was  sent  to  passenger-car 
builders  as  to  the  feasibility  of  standardizing  a  plain 
bolted-on  connection  for  passenger  cars  using  the  con- 
ventional type  of  pressed-steel  frame.  Although  it  was 
pointed  out  that  the  adoption  of  such  a  standard  would 
necessitate  providing  holes  in  the  passenger-car  frame 
in  conformity  with  whatever  standard  was  proposed, 
these  holes  to  be  used  either  by  the  passenger-car  buil- 
ders for  mounting  bumpers  as  standard  equipment  or  by 
the  owners  for  mounting  bumpers  as  accessories,  over 
90  per  cent  of  manufacturers  replying  to  the  question- 
naire recommended  the  formulation  of  such  a  standard 
bumper-mounting. 

A  Subdivision,  consisting  of  F.  G.  Whittington  and 
E.  W.  Weaver,  appointed  for  the  purpose,  has  recently 
made  the  recommendation  given  in  the  accompanying 
figure: 

Two  33/64-in.  diameter  bolt  holes  shall  be  located  on 
or  near  the  neutral  axis  of  the  frame  section. 

The  first  bolt-hole  from  the  frame  horn  shall  coincide 
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with  the  first  or  second  rivet  hole  and  shall  be  located  at 
least  1  in.  above  the  frame-horn  lug.  Clearance  must  be 
provided  for  the  bolt-head  inside  of  the  frame  channel. 

The  second  bolt-hole  shall  be  located  on  a  line  pass- 
ing through  the  center  of  the  first  bolt-hole  at  an  angle 
of  15  deg.  plus  or  minus  2  deg.  above  the  horizontal  and 
at  a  distance  from  the  first  bolt-hole  of  from  3^4  to  4% 
in.  In  cases  where  the  second  bolt-hole  is  to  be  used  for 
mounting  a  shock  absorber,  the  hole  shall  be  located  not 
more  than  1  7/16  in.  from  the  bottom  of  the  frame 
channel  at  the  nearest  point. 

There  should  be  normally  a  clearance  of  'Va  in-  be- 
tween the  side  rail  and  bumper  bracket  so  that  the  lat- 
ter will  clear  the  rivet  heads. 

In  case  passenger  cars  are  not  equipped  with  bumpers 
as  standard  equipment,  it  is  intended  that  a  flat-headed 
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Fig.     1 — Proposed     recommendation    for     passenger-car    bumpers 

bolt  shall  be  used  in  place  of  the  first  or  second  rivet  to 
facilitate  mounting  bumpers  as  accessories. 

Iron  and  Steel  Specifications 

The  matters  outlined  below  were  brought  out  at  the 
February  Iron  and  Steel  Division  meeting: 

Chemical  Compositions. — The  suggestion  made  by 
E.  A.  Johnston  of  the  International  Harvester  Co.,  to  re- 
duce the  standard  carbon-steels  to  the  least  number  re- 
quired was  discussed  in  connection  with  present  prac- 
tice among  steel  producers  and  parts  manufacturers.  A 
conference  on  the  subject  is  to  be  arranged  between  the 
members  of  the  Division  and  representatives  of  the  In- 
ternational Harvester  Co.  and  other  implement  manu- 
facturers. 

It  was  stated  that  at  the  present  time  there  is  no 
composition  in  the  carbon  steel  group  suitable  for  steel 
spring  wire.  The  steel  used  by  the  steel-wire  manufac- 
turers ranges  around  0.65  per  cent  carbon  and  0.75  to 
1.05  per  cent  manganese,  but  it  is  thought  that  if  there 
were  an  S.  A.  E.  Steel  designated  as  Steel  1065  concerted 
■effort  among  steel  mills  would  practically  bring  about 
its  universal  use.  S,  A.  E.  Steel  6150  is  easily  obtainable 
and  used  to  some  extent  for  the  purpose  in  mind,  but  the 
greater  volume  of  spring  wire  is  made  from  carbon-steel. 
It  is  understood  that  the  steel-wire  mills  required  the 
specially  high  manganese  content  in  the  carbon  steel  be- 
cause of  difficulties  in  the  drawing  operations  encoun- 
tered with  lower  manganese  steels. 

Chairman  Gilligan  of  the  division  appointed  a  sub- 
division with  A.  L.  Danse  of  the  Cadillac  Motor  Car  Co. 
as  chairman  to  investigate  the  practice  of  the  steel 
wire  mills  and  prepare  a  tentative  report  for  the  division. 

Bessemer  Steels. — Attention  was  given  to  the  subject 
of  standardizing  bessemer-steel  specifications,  as  the 
following  comments  had  been   submitted: 

Outside  of  S.  A.  E.  Steel  1112,  screw  stock,  which 
could  be  a  bessemer  steel,  the  automotive  engineers  are 
strongly  in  favor  of  the  open-hearth  process,  due  largely 
to  the  low  phosphorus  content  possible  in  open-hearth 
steels.  However,  the  attitude  toward  bessemer  stock  is 
not  altogether  justified,  as  perhaps  85  per  cent  of  the 


steel  going  into  the  products  of  a  large  number  of  the 
implement  manufacturers  is  bessem.er  steel. 

The  opinion  was  expressed  that  if  bessemer  steels 
were  included  in  the  specifications,  there  would  be  dan- 
ger of  automobile  manufacturers  using  them  when  open- 
hearth  steels  are  not  readily  obtainable.  The  Division 
members  present  were  of  the  opinion  that  it  would  be 
unwise  to  mix  steels  such  as  the  bessemer  types,  which 
are  used  by  the  agricultural  implement  manufacturers, 
with  those  now  included  in  the  S.  A.  E.  Steel  Specifica- 
tions which  are  used  by  the  automobile  and  tractor  in- 
dustries. As  it  was  deemed  inadvisable  to  make  a  final 
decision,  it  was  voted  to  table  the  subject  until  further 
information  should  have  been  received. 

Cast  Iron. — The  suggestion  that  the  Division  take  up 
the  matter  of  the  adoption  of  standard  specifications  for 
cast  iron  was  discussed.  Previous  attempts  of  the  Divi- 
sion to  prepare  such  specifications  were  mentioned  and 
the  opinion  expressed  that  before  the  subject  is  taken 
up,  tentative  specifications  for  as  many  grades  of  cast 
iron  as  may  be  considered  necessary  should  be  submit- 
ted. It  was  noted  that  the  tendency  is  toward  specify- 
ing the  grades  of  cast  iron  according  to  the  Brinell 
hardness  instead  of  by  chemical  analysis. 

Sheet  Steel. — A  progress  report  was  submitted  from 
W.  C.  Peterson  that  data  are  being  collected  for  a  gen- 
eral specification  for  sheet  steel  and  that  a  tentative 
report  should  be  ready  for  consideration  by  the  Division 
at  the  next  meeting. 

Leaf-Spring  Stock 

At  the  Iron  and  Steel  Division  meeting  held  on  Oct.  21, 
1921,  M.  P.  Rumney  explained  that  there  is  lack  of  uni- 
formity of  practice  in  rolling  leaf-spring  stock  and  that 
the  following  proposal,  which  had  been  submitted  by 
the  Leaf-Spring  Group,  is  the  best  compromise  that 
could  be  made  between  the  varying  practices  in  different 
mills.  It  was  decided  to  circularize  the  proposal  among 
manufacturers  and  users  of  leaf-springs  for  comment. 

Rolling  Tolerances  for  Concave  Automobile  Spring  Steel 

The  finished  bars  shall  be  of  double-concave  section 
with  round  edges.  The  radii  of  the  arcs  of  the  two  con- 
cave surfaces  shall  be  of  equal  length. 

Rolls  to  produce  the  round  edges  shall  be  turned  to  a 
radius  equal  to  two-thirds  the  thickness  of  the  bar. 

All  bars  ordered  to  gage  shall  be  rolled  to  the  Bir- 
mingham wire  gage. 

All  bars  must  meet  the  width  and  thickness  tolerances 
specified  in  Table  1. 

TABLE  1 — ^WIDTH   AND   THICKNESS  TOLERANCES 

Width  of  Flat,  in.  „,.,,• 

To,  Inclu-  Width,  in.  Thickness,   m. 

Over       sive  Plus         Minus  Plus  Minus 

0  2%  1/32  0  0.005         0.005 

21/4         3  3/64  C  0.006         0.006 

3  5  1/16  0  0.007         0.007 

The  difference  in  thickness  between  the  two  edges  of 
each  bar  shall  not  be  greater  than  those  given  in  Table  2. 

TABLE    2— DIFFERENCES    IN    THICKNESS 

Width  of  Flat,  in. 

To,  Inclu-  Difference  in 

Over         sive  Thickness,  in. 

0                2  0.002 

2  3  0.003 

3  5  0.004 

Spring-steel  bars  shall  not  have  more  than  1  in.  curva- 
ture in  20  ft.,  or  1^4  in.  in  25  ft.,  or  IV2  in.  in  30  ft.      . 


'Thickness  measurement  to  be  taken  at  edge  of  bar  where 
concave  surface  intersects  round  edge. 
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The  concavity,  the  difference  between  the  thickness 
at  the  edges  and  at  the  center  of  the  bar,  shall  be  as 
specified  in  Table  8. 


TABLE   3 

— ALLOWABLE  VA 

JIIATIONS   IN 

CONCAVITY 

Nominal 

Maximum 

Minimum 

Concavitj', 

Concavity, 

Concavity, 

idth, in. 

m. 

m. 

m. 

1% 

0.007 

0.009 

0.004 

1% 

0.008 

0.010 

0.005 

2 

0.010 

0.012 

0.006 

2% 

0.011 

0.013 

0.007 

2% 

0.013 

0.015 

0.009 

3 

0.016 

0.018 

0.012 

3% 

0.018 

0.020 

0.013 

4 

0.021 

0.023 

0.016 

5 

0.029 

0.031 

0.023 

Motorboat  Gontrols 

Further  standardization  of  motorboat  controls  has 
been  suggested.  It  would  be  helpful  if  a  standard 
reverse-control  mechanism  could  be  provided  on  all 
standard  marine  engines  so  that  the  motorboat  builder 
could  connect  standard  bridge-deck  controls  direct  to 
the  engine  builders'  control  equipment,  which  it  is  im- 
possible to  do  on  any  standard  marine  engine  to-day,  for 
it  is  necessary  for  the  motorboat  builder  to  throw  the 
regular  reverse  lever  away  and  build  his  own  controls 
from  the  bridge-deck  control  position  all  the  way  to  the 
reverse  gear. 

The  same  conditions  apply  in  every  respect  to  the 
spark  and  throttle  controls,  as  the  engine  builders  only 
provide  brass  levers  here  and  there  wherever  they  can 
be  mounted. 

Passenger  Car  Frames 

The  S.  A.  E.  Recommended  Practice  for  Passenger  Car 
Frames  was  reviewed  by  the  Frames  Division  at  a 
recent  meeting,  and  it  was  found  that  although  certain 
parts  of  the  Recommended  Practice  are  in  accord  with 
present  practice,  much  is  obsolete.  It  was  decided  to 
circularize  the  industry  for  information  as  to  present 
passenger  car  frame  practice,  and  the  information  on 
the  subject  in  the  possession  of  the  Society  has  been 
referred  to  the  subdivision.     There  is  now  a  tendency 


toward  the  use  of  frames  with  straight  parallel  side 
members,  and  if  the  data  received  indicate  a  sufficient 
use  of  this  type,  a  recommendation  for  its  standardiza- 
tion will  be  made  by  the  Division. 
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Fig.  2 — Preliminary  proposal   for  a  standard   magneto   mounting 

The  standardization  of  magneto  mountings  for  sta- 
tionary engines,  isolated  electric-lighting  plants  and 
small  tractors  is  one  of  the  most  important  problems 
before  the  Electrical  Equipment  Division.  At  the  meet- 
ing held  recently  in  Chicago  by  the  subdivision  appointed 
to  formulate  a  recommendation  a  preliminary  proposal, 
Fig.  2,  was  approved.  This  has  been  submitted  to  engine 
and  magneto  manufacturers  for  comment. 

The  proposal  will  be  considered  at  the  next  meeting 
of  the  Division. 


A  Handbook  on  the  Airplane  Engine 


THE  rapid  advance  in  the  design  of  aircraft  engines 
in  recent  years  has  rendered  handbooks  on  the  sub- 
ject written  previous  to  the  war  obsolete.  Research  work 
carried  out  by  the  aircraft  departments  of  all  the  bellig- 
erent governments  added  enormously  to  the  stock  of  prac- 
tical data  bearing  on  engine  design,  and  the  keen  compe- 
tition between  designers  developed  many  new  features  of 
construction  and  new  operating  methods.  Much  of  the 
information  developed  is  scattered  in  voluminous  and 
sometimes  padded  official  reports,  from  which  it  can  be 
obtained  only  at  great  difficulty.  Prof.  Lionel  S.  Marks 
deserves  the  thanks  of  the  aircraft  industry  for  having 
written  an  up-to-date  handbook  on  aircraft  engines.  In 
this  book,  entitled  "The  Airplane  Engine,"  McGraw-Hill 
Book  Co.,  the  author  presents  the  results  of  war-time  and 
later  developments  in  this  line,  together  with  information 
of  an  elementary  character  on  internal  combustion  engines. 
Where  there  is  so  much  material  to  draw  upon  as  there 
was  in  this  case,  there  is  always  a  temptation  to  use  the 
scissors  and  pastepot  rather  freely,  which  usually  results 
in  an  unsystematic  compilation,  and  some  of  the  volumes 
on  aircraft  subjects  which  have  made  their  appearance 
since  the  war  suffer  decidedly  from  this  fault.  Of  Pro- 
fessor Marks'  volume  it  can  be  said  that  the  material  it 


contains  has  been  thoroughly  digested  and  arranged  in  a 
logical  manner,  thus  forming  a  very  readable  and  instruc- 
tive book. 

The  author  states  in  the  preface  that  his  work  serves 
two  objects:  To  formulate  existing  knowledge  of  the 
functioning  of  the  airplane  engine  and  its  auxiliaries, 
and  to  present  and  discuss  the  essential  constructive  de- 
tails of  those  engines  whose  excellence  has  resulted  in 
their  survival.  The  first  sixty  pages  are  devoted  to  the 
general  theory  of  the  internal  combustion  engine.  Then 
in  a  chapter  on  Engine  Dimensions  and  Details  is  given 
an  outline  of  the  different  types  of  engines  used  for  air- 
craft, and  this  section  of  the  book  contains  brief  specifica- 
tions of  most  of  the  engines  that  achieved  prominence 
during  the  war  and  since.  Next,  the  author  takes  up  the 
different  component  parts  of  the  engine,  as  well  as  the 
various  lines  of  accessories,  dealing  with  each  subject  in 
considerable  detail.  The  final  chapters  of  the  volume  deal 
with  such  topics  as  Supercharging,  Geared  Propellers, 
Starting,  Manifolds  and  Mufflers. 

The  book  is  well  illustrated  and  contains  a  wealth  of 
tabular  matter,  and  it  should  prove  helpful  to  the  designer 
of  aircraft  engines,  as  well  as  to  other  students  of  the 
subject  under  discussion. 
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The  Use  of  Alcohol  as  Fuel  in 

Exported  Vehicles 

Alcohol  is  less  expensive  than  gasoline  and  kerosene  in  many  Central  and 
South  American  countries,  and  has  been  used  as  a  substitute  in  numerous 
cases.  Several  problems  which  should  be  considered  by  automotive  ex- 
porters are  met  in  its  use.      Some  are  discussed  and  remedies  suggested. 

By  Herbert  Chase 


THE  high  price  of  gasoline  and  even  kerosene  in  South 
and  Central  American  countries,  the  West  Indies 
and  some  other  localities  in  which  there  is  abundant 
raw  material  from  which  to  produce  alcohol,  but  no  devel- 
oped petroleum  reserve,  has  led  to  a  considerable  use  of 
alcohol  as  a  motor  fuel,  and  there  are  reasons  to  believe 
that  such  a  fuel  will  see  a  wider  application  in  the  future, 
especially  in  view  of  the  probable  advance  in  the  price  of 
all  petroleum  products.  In  Cuba  and  in  the  Pernambuco 
district  of  Brazil,  in  particular,  alcohol  has  already  been 
extensively  used  as  a  motor  fuel,  and  there  is  a  growing 
interest  in  this  possible  substitute  for  gasoline,  especially 
in  sugar-producing  communities,  where  a  cheap  raw  mate- 
rial, which  is  now  a  more  or  less  useless  by-product  of 
the  sugar  refineries,  but  can  be  converted  into  alcohol, 
is  already  at  hand.  The  low  price  to  which  sugar  products 
have  recently  fallen  increases  the  interest  in  supplying 
national  needs  from  local  resources,  and  most  of  the  coun- 
tries in  question  are  keen,  for  patriotic  and  other  reasons, 
to  develop  these  resources  and  to  free  themselves  from 
dependence  upon  imported  fuel,  which  is  usually  so  expen- 
sive as  to  materially  curtail  the  use  of  passenger  cars, 
trucks  and  tractors. 

Use  of  Alcohol 

Alcohol  is  in  many  ways  an  excellent  fuel  for  automo- 
tive purposes,  but  there  are  certain  drawbacks  to  its  use 
which  can,  however,  be  largely  if  not  wholly  overcome  by 
relatively  minor  changes  in  design.  The  pui-pose  of  this 
article  is  to  point  out  some  of  the  conditions  in  this  regard 
which  must  be  met,  and  to  suggest  means  for  meeting 
them,  as  it  is  believed  that  automotive  sales  to  the  coun- 
tries in  question  can  be  greatly  stimulated  by  intelligent 
efforts  to  accommodate  the  product  to  the  fuel  which  is 
available  or  will  be  made  available  when  vehicles  intended 
for  its  use  are  in  the  market.  Manufacturers  of  trucks 
and  tractors,  as  well  as  passenger  cars,  have  an  excellent 
possibility  of  increasing  their  export  business,  not  only 
as  a  result  of  early  sales  which  are  likely  to  be  made  pos- 
sible by  the  fact  that  their  product  is  especially  suited  to 
the  use  of  fuel  alcohol,  but  due  to  the  good  will  which 
such  a  product  would  create,  both  because  of  the  cheaper 
fuel  which  it  makes  available  or  more  readily  usable,  and 
because  of  the  fact  that  patriotic  peoples  favor  the  use 
of  products  which  are  adapted  to  the  use  of  home-produced 
fuel. 

Recent  reports  from  Cuba,  collected  by  El  Automovil 
Americano  from  consular  and  other  sources,  indicate  that 
the  consumption  of  fuel  alcohol  there  has  reached  a  total 
of  over  600,000  gallons  per  month,  although  this  fuel, 
which  retails  at  22  to  27  cents  per  gallon,  has  to  meet  the 


competition  of  gasoline  at  41  to  46  cents  per  gallon,  a  much 
lower  price  for  the  latter  than  is  prevalent  in  most  Central 
and  South  American  countries,  in  which  gasoline  often 
brings  70  to  90  cents.  This  is  significant  as  showing  the 
extent  to  which  a  native  prod'ict  is  employed  in  the  face 
of  competition  with  a  fuel  for  which  the  vehicles  are  pri- 
marily designed.  The  formula  for  denaturing  motor 
alcohol,  known  officially  in  Cuba  as  "espiritu  motor,"  pro- 
vides for  the  addition  to  95  per  cent  alcohol  of  10  per  cent 
of  gasoline  or  sulphuric  ether  and  about  1  per  cent  Of 
other  diluents,  including  formol,  piridine  and  a  coloring 
matter,  which  distinguishes  this  fuel  from  alcohol  used 
for  ordinary  industrial  purposes.  However,  other  alcohol 
mixtures  are  permitted  and  extensively  sold. 

Cuban  Motor  Alcohol 

Motor  alcohol  is  made  from  the  lower  grades  of  mo- 
lasses, which  now  sell  at  about  2  cents  per  gallon,  and 
about  214  gallon  of  this  material  is  said  to  be  required  to 
make  1  gallon  of  alcohol.  It  is  thought  that  it  may  later 
prove  profitable  to  manufacture  alcohol  from  the  pressed 
cane  fiber  (bagasse),  which  is  now  largely  consumed  as 
fuel  for  sugar  mill  fuinaces.  Under  present  conditions 
alcohol  is  produced  to  sell  in  bulk  at  about  20  cents  per 
gallon,  but  it  is  being  so  extensively  used  that  the  pro- 
ducers contemplate  early  increase  in  prices. 

Reports  as  to  the  relative  performance  of  cars  using 
alcohol  as  compared  to  those  using  gasoline  vary,  but  the 
rapid  increase  in  the  consumption  of  the  former  ind'cates 
that  it  can  be  used,  at  least  for  a  time,  with  reasonable 
satisfaction  by  simply  increasing  the  size  of  the  fuel  jet. 
As  will  be  explained  later,  cars  which  use  alcohol  with 
only  such  a  change  will  usually  travel  fewer  miles  per 
gallon  of  fuel,  but  there  are  some  reports  that  the  total 
consumption  is  not  increased.  In  some  cases  this  may 
be  due  to  the  fact  that  the  gasoline  consumption  was 
higher  than  necessary,  had  the  adjustment  of  the  carbu- 
reter been  correct. 

Under  normal  conditions  the  cost  of  alcohol  production 
in  Cuba  may  be  higher  than  at  present,  and  the  price  of 
competing  gasoline  may  also  vary,  but  imported  gasoline 
is  now  heavily  taxed.  Gasoline  made  from  imported  crude 
petroleum,  refined  in  Cuba,  is  not,  however,  under  the 
same  handicap.  Nevertheless,  because  of  the  appeal  to 
local  patriotism  which  a  native  product  has,  it  seems  quite 
likely  that  cars,  trucks  and  tractors  which  show  an  equal 
or  better  performance  on  alcohol  as  compared  to  gasoline 
will  find  a  ready  market,  providing,  of  course,  arrange- 
ments for  the  proper  distribution  of  the  native  fuel  are 
made.  In  at  least  one  case  an  American  tractor  manu- 
facturer has  already  found  a  considerable  market  for  his 


772 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


April  6,  1922 


product  when  the  latter  was  equipped  with  special  facili- 
ties for  economically  burning  alcohol. 

According  to  reports*  dated  January,  1922,  received 
from  C.  R.  Cameron,  United  States  Consul  at  Pernambuco, 
Brazil,  about  half  the  automobiles  operating  in  and  about 
that  city  were  using  alcohol  as  fuel  during  the  first  few 
months  of  last  year.  The  fuel  is  described  as  "42-deg.  cane 
alcohol,"  to  which  was  added  as  a  denaturant  5  per  cent 
of  kerosene,  gasoline,  benzol,  sulphuric  ether  or  castor 
oil.  Some  20,000  gallons  of  this  fuel  per  month  are  re- 
ported to  have  been  consumed.  It  is  estimated  that  about 
90  per  cent  of  the  cars  which  did  employ  this  fuel  have 
discontinued  its  use  and  are  again  using  gasoline,  which 
is  considerably  more  expensive.  The  following  reasons 
are  assigned  for  the  change  from  alcohol  back  to  gasoline : 

1 — Fewer  miles  per  gallon.  2 — Decrease  in  power,  with 
consequent  difficulties  on  grades  or  under  heavy  loads. 
3— Difficulties  in  starting  with  engine  cold.  4 — Solvent  or 
chemical  action  of  the  fuel  on  tanks  and  fuel  lines,  with 
consequent  clogging  of  fuel  pipe  or  carbureter.  5 — Rust- 
ing and  wear  of  cylinders,  ascribed  to  lack  of  proper 
lubrication.  6 — Lack  of  reliable  standard  fuel  which  con- 
tained varying  quantities  of  diluents.  7 — Difficulties  of 
securing  a  sufficient  supply  of  high-grade  fuel  on  short 
notice. 

Overcoming  Difficulties 

The  report  states  that  it  is  claimed  that  all  these  diffi- 
culties are  overcome  by  the  use  of  an  engine  especially 
adapted  to  burn  alcohol,  the  adoption  of  a  standard  fuel 
of  approved  merit  and  by  giving  notice  to  the  producers 
long  enough  in  advance  to  enable  them  to  meet  the  demand. 
In  spite  of  the  difficulties  encountered  to  date,  there  is 
still  a  strong  belief  that  alcohol  will  be  the  future  auto- 
mobile fuel,  while  the  Brazilians  regard  it  as  a  patriotic 
duty  as  well  as  an  economy  to  use  the  native  product. 
Accordingly,  American  manufacturers  of  passenger  cars, 
trucks  and  tractors  which  can  be  adapted  to  the  use  of 
alcohol  as  fuel  are  advised  to  investigate  the  Pernambuco 
market.  That  it  is  an  excellent  market  for  automotive 
products  is  demonstrated  by  the  fact  that  there  are  now 
in  use  in  that  district  at  least  1300  passenger  cars  and 
200  trucks,  most  of  which  have  been  acquired  since  1919. 

Adapting  Vehicles  for  Use  of  Alcohol 

The  difficulties  encountered  in  the  use  of  alcohol  as  fuel 
for  automotive  vehicles  in  Pernambuco  are  by  no  means 
insurmountable,  but  are  such  as  might  be  expected  when- 
ever a  fuel  for  which  the  vehicle  is  not  primarily  designed 
is  employed.  Alcohol  is  in  some  respects  a  better  fuel 
than  gasoline,  but  it  requires  somewhat  different  handling 
and  some  relatively  minor  changes  in  design  and  construc- 
tion to  produce  the  best  results.  These  include,  in  gen- 
eral: (1)  A  considerable  increa..e  in  the  compression  of 
the  engine,  obtainable  either  by  the  use  of  longer  pistons, 
or,  better,  in  the  case  of  an  engine  with  separate  head, 
of  a  shallower  combustion  chamber;  (2)  provision  for 
supplying  more  heat  to  vaporize  the  charge  than  is  ordi- 
narily used;  (3)  slight  changes  in  carbureter  adjustment, 
and  (4)  provision  for  preventing  or  minimizing  the  corro- 
sive or  solvent  action  of  the  fuel  on  metal  and  other  parts. 
In  some  cases  special  aids  to  starting  may  be  required 
unless  the  diluents  used  to  denature  the  alcohol  are  suffi- 
ciently volatile  to  serve  this  purpose. 

Considering,  in  order,  means  by  which  these  conditions 
can  be  met,  we  find: 

1 — Alcohol  can  be  used  with  a  compression  ratio  of 
about  6  to  1  without  producing  detonation,  and  is,  of 
course,   productive   of   much   higher   efficiencies   when   so 

•The  full  report  on  the  subject  as  applied  to  Pernambuco  can  be 
obtHined  from  the  Automotive  Division  of  tlie  U.  S.  Bureau  of  Foreign 
and  Domestic  Cotnmerce  by  referring  to  Exhibit  No.  48027. 


used.  Gasoline  cannot  be  used  with  such  high  compression 
without  violent  knocking,  hence  a  larger  clearance  or  com- 
pression chamber  is  required.  It  is  a  simple  matter,  how- 
ever, to  provide  for  the  increased  compression  by  furnish- 
ing a  special  head,  and  it  might  in  some  cases  be  desirable 
to  furnish  two  heads,  one  designed  for  use  with  alcohol, 
and  a  second  which  could  be  applied  in  case  some  tempo- 
rary local  condition  made  it  necessary  to  use  gasoline. 
With  the  high-compression  head  it  is  possible  to  secure 
both  a  higher  power  and  a  better  economy.  The  thermal 
efficiency  increases  with  increase  in  compression  ratio,  and 
it  is  possible  for  this  reason  to  secure  more  miles  per 
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gallon  of  fuel,  although  alcohol  contains  less  heat  units 
per  gallon  than  gasoline.  To  accomplish  this  result  in- 
volves, of  course,  a  proper  carbureter  adjustment  and 
other  favorable  conditions  in  the  preparation  of  the  charge 
prior  to  combustion.  Unless  the  compression  is  raised, 
the  consumption  of  alcohol  will  usually  be  greater  than 
that  of  gasoline,  though  the  matter  of  correct  carbureter 
adjustment  in  both  cases  may  be  the  controlling  factor 
and  account  for  the  conflicting  reports  as  to  relative  mile- 
age per  gallon  on  the  two  fuels. 

It  is  entirely  possible  to  secure  more  power  with  alcohol 
than  with  gasoline  even  without  a  higher  compression, 
but  the  difference  will  be  greater  when  the  compression 
is  raised.  The  lack  of  power  attributed  to  the  use  of 
alcohol  in  the  report  from  Pernambuco  quoted  above  may 
have  been  due  to  a  variety  of  reasons,  some  of  them  re- 
sulting directly  or  indirectly  from  alcohol,  but  not  insur- 
mountable or  necessarily  inherent  in  alcohol  fuel. 

2 — Alcohol  requires  more  heat  for  its  vaporization  than 
any  other  of  the  more  common  hydrocarbon  fuels,  but  it 
is  completely  vaporized  at  a  much  lower  temperature  than 
is  required  to  vaporize  the  heavier  ends  of  present-day 
gasoline  and  kerosene.  On  the  other  hand,  it  does  not 
contain  the  volatile  ends  which  are  characteristic  of  gaso- 
line, and,  therefore,  it  is  not  so  easy  to  start  when  alcohol 
is  used  as  fuel  as  when  gasoline  is  employed.  To  meet 
these  conditions  it  is  desirable  to  provide  an  inlet  mani- 
fold which  is  well  heated  by  exhaust  gases,  and  install 
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means  for  carrying  a  volatile  fuel  to  be  used  for  starting 
only,  or  some  type  of  priming  device  which  provides 
enough  heat  to  volatilize  alcohol  in  starting  when  the 
engine  is  cold.  Once  started,  sufficient  heat  can  be  taken 
from  the  exhaust  to  vaporize  the  alcohol,  providing  a 
properly  designed  ^exhaust  jacket  for  the  inlet  manifold 
is  used.  A.  W.  Scarratt  of  the  Minneapolis  Steel  &.  Ma- 
chinery Corp.,  which  has  developed  tractors  for  using 
alcohol,  has  secured  good  results  by  using  an  inlet  mani- 
fold design  similar  to  that  employed  on  kerosene-burning 
tractor  engines. 

In  case  an  exhaust-heated  manifold  would  provide  more 
heat  than  is  desirable  for  operation  on  gasoline  (and  gaso- 
line may  have  to  be  used  at  times  in  localities  where  fuel 
alcohol  is  not  uniformly  or  regularly  distributed),  it  is 
an  easy  matter  to  provide  means  for  shutting  off  all  or  a 
part  of  the  heat.  Aids  to  starting  are  not  always  required, 
especially  when  the  car  is  to  be  used  in  very  warm  climates 
or  when  the  denaturant  used  in  the  fuel  provides  the  light 
ends  which  facilitate  starting. 

Distillation  Curves 

One  of  the  curves  given  in  the  accompanying  chart 
shows  the  temperature  at  which  alcohol  containing  about 
5  per  cent  of  water  (commercial  alcohol  contains  varying 
percentages  of  water)  distills.  For  comparison,  similar 
curves  for  the  average  gasoline  sold  in  this  country  and 
also  that  for  a  representative  sample  of  kerosene  are  also 
given. 

3 — The  changes  in  carbureter  adjustment  required  in 
changing  from  gasoline  to  alcohol  involve  in  general  an 
increase  in  the  size  of  the  fuel  jet,  or  what  amounts  to 
substantially  the  same  thing  in  some  carbureters,  a  de- 
crease in  air  supply,  either  of  which  changes  results  in 
the  use  of  a  richer  mixture.  Of  course,  if  the  adjustment 
used  for  gasoline  is  excessively  rich,  as,  unfortunately,  it 
is  apt  to  be  in  some  cases,  it  may  be  possible  to  operate 
on  alcohol  without  a  change  in  adjustment. 

4 — That  fuel  alcohol,  even  when  mixed  with  gasoline  oi- 
kerosene,  has  a  corrosive  action  on  metals  frequently  used 
in  the  fuel  system  seems  to  be  a  well-established  fact. 
This  is  attributed  to  an  electrolytic  phenomenon,  and  is 
apparently  most  serious  in  the  case  of  galvanized  sheet 
steel,  such  as  is  often  used  for  fuel  tanks.  In  this  case 
particles  of  zinc  are  dissolved  from  the  surface  and  may 
cause  stoppage  of  fuel  lines,  carbureter  passages  and  the 
like.  In  time  the  fuel  tank  will  be  sufficiently  corroded 
to  leak  and  thus  require  renewal.  Copper  is  said  to  be 
affected  to  some  extent,  brass  rather  less  and  aluminum 
little  if  at  all.  Some  reports  regarding  lead  are  to  the 
effect  that  it  is  not  injured,  but  tern  plate  (sheet  steel 
coated  with  a  tin-lead  alloy)  is  said  not  to  give  satisfac- 
tory results.  Steel  parts  sometimes  used  in  float  valves 
are  apt  to  show  corrosion,  but  brass,  monel  metal  or  even 
high  nickel  steel  alloys  can  probably  be  substituted  with 
satisfactory  results  in  most  cases,  though  precise  informa- 
tion in  this  respect  is  lacking.  Tanks  of  aluminum,  lead- 
coated  steel,  brass  or  even  copper  will  probably  give  satis- 
factory life  in  most  cases  and  are  certainly  much  more 
durable  than  galvanized  iron.  Brass  is  probably  better 
than  copper  for  piping  between  tank  and  carbureter,  while 
the  brass  and  bronze  parts  of  carbureters,  so  far  as  wa 
have  heard,  give  satisfactory  service.  Shellac  coatings 
on  cork  floats  are  soluble  in  alcohol,  but  some  other  coat- 
ings may  be  satisfactory.  In  general,  however,  metal 
floats  are  said  to  be  preferable. 

So  far  as  we  have  learned,  parts  above  the  carbureter 
are  not  seriously  affected,  although  some  corrosion  of 
valves  and  possibly  some  surfaces  of  the  combustion  cham- 
ber may  occasionally  occur.  This  may  be  due  to  the 
presence  of  acetic  acid  in  the  products  of  combustion,  a 


fact  which  may  also  account  for  the  muffler  rusting  out 
in  one  or  two  cases  which  have  been  reported.  Such 
trouble  is  probably  not  serious  in  many  cases,  especially 
as  the  parts  affected  are  not  usually  expensive  and  can 
be  readily  replaced. 

On  the  whole,  it  is  probably  neither  difficult  nor  expen- 
sive to  make  the  slight  changes  in  construction  desirable 
to  prev'^nt  any  serious  trouble  from  the  corrosive  action 
of  alcohol.  The  freedom  from  carbon  dep>osit  in  the  cylin- 
ders, which  is  characteristic  when  alcohol  is  used  as  fuel, 
will  probably  more  than  offset  any  slight  difficulties  which 
may  result  from  corrosion  when  the  materials  suggested 
are  employed. 

Trouble,  which  may  in  some  cases  result  from  a  lack  of 
uniformity  in  the  alcohol  fuel  employed  in  various  locali- 
ties, cannot  always  be  guarded  against,  but  will  probably 
not  often  occur  if  the  changes  referred  to  in  respect  to 
equipment  are  made.  It  may  well  be  that  .some  of  the 
troubles  laid  to  lack  of  uniformity  in  fuel  are  due  rather 
to  the  cumulative  effect  of  corrosion  causing  stoppage  of 
fuel  lines  and  the  like  than  to  actual  variation  in  fuel 
quality.  On  the  other  hand,  it  is  well  to  remember  that 
alcohol  and  water  are  readily  miscible,  while  gasoline  and 
water  are  not,  so  that  unreliable  vendors  may  cause  some 
trouble  by  diluting  fuel  with  water,  although  a  moderate 
amount  of  such  a  diluent  may  have  no  ill  effect.  Nearly 
all  commercial  alcohol  contains  5  per  cent  or  more  of  water. 
Other  ordinary  diluents,  such  as  benzol,  gasoline,  kerosene 
and  sulphuric  ether,  will  probably  not  have  ill  effects 
unless  the  proportion  used  is  excessive,  and  this  is  not 
likely,  since  they  are  apt  to  be  more  expensive  than  the 
alcohol  itself. 

There  is  a  possibility  of  trouble  from  the  use  of  castor 
oil,  which  is  reported  to  be  one  of  the  denaturing  agents 
used  in  Pernambuco,  as  this  is  relatively  non-volatile  and 
is  apt  to  form  a  leathery  carbon  deposit.  It  may  also  form 
an  emuls^'on  which  would  cause  trouble  in  the  fuel  system. 
Rusting  and  wear  of  cylinders  referred  to  in  the  Pernam- 
buco i-eport  and  attributed  to  insufficient  lubrication  may 
be  due  in  part  to  inadequate  oiling,  but  the  formation 
of  rust  is  more  likely  due  to  the  presence  of  acetic  acid 
in  the  products  of  combustion,  which  would  probably  not 
do  any  serious  injury  to  wearing  parts,  except  perhaps 
if  the  car  is  allowed  to  stand  idle  for  long  periods  after 
running  on  alcohol. 

Conclusion 

From  the  foregoing  it  will  be  apparent  that  the  use 
of  alcohol  as  automotive  fuel  is  not  without  certain  draw- 
backs, but  that  most  if  not  all  of  these  can  be  overcome 
or  are  not  serious,  providing  reasonable  precautions  are 
observed  and  the  vehicle  properly  adjusted  and  adapted 
to  the  conditions  to  be  encountered.  Some  experimental 
and  development  work  will  be  required  in  most  cases,  but 
the  manufacturer  who  seriously  and  intelligently  tackles 
the  problem  should  in  the  end  profit  accordingly. 


RESEARCH  work  looking  to  the  production  of  a  na- 
tional motor  fuel  is  being  continued  in  France 
under  the  auspices  of  the  "Scientific  Committee."  The 
work  has  been  assigned  to  sub-committees  and  is  being 
carried  on  at  the  National  Powder  Factory,  at  the  Col- 
lege of  Arts  and  Trades,  at  the  National  Agricultural 
College  in  Douay  and  at  private  laboratories.  The  ^lin- 
ister  of  Agriculture  has  placed  50,000  francs  at  the  dis- 
posal of  the  Douay  school  and  the  Minister  of  Finance 
has  contributed  400,000  francs  to  a  research  fund  and 
500  hecto-liters  (12,500  gal.)  of  alcohol  for  the  experi- 
ments. The  use  of  alcohol  for  the  motor  bus  service  in 
Paris  is  being  continued,  the  daily  consumption  being  in 
the  neighborhood  of  8500  gal. 
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Exports  of  Passenger  Cars,  Trucks,  Tires,  Tractors, 


GASOLINE  PASSENGER  CARS 

GASOLINE  TRUCKS 

PARTS 

ELECTRIC 
PASSENGER 

COUNTRIES 

Up  to  $800 

$809  to  $2000 

$2000  and  over 

1-ton  inc. 

Over  1  to  ZJ^^-ton 

Oyer  ZM  tons 

CARS  AND 
TRUCKS 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Value 

No. 

Valu* 

Europe 

$105 

1,651 

6,243 

37,064 

Ill 

$52,148 

9 
21 

$9,042 
20, 193 

19 
1 

$8. 193 
1,000 

1 

2 
1 

$5,000 

10,500 

3,000 

2 

750 

3 

2,808 

56,258 

75 

1,339 

461 

4,564 

27 

6,892 

3,793 

665 

80 

716 

31,638 

9,991 

2,306 

1,832 

342.661 

407 

6,622 

1,045 

44 

212 

987,619 

1,913 

2,450 

3,677 

220 

8,910 

2,669 

93,237 

708 

976 

7,597 

3.836 

3,625 

26,927 

918 
2,129 

855 

2,457 

1,654 

93,204 

104 
8.955 
4.509 
5,803 
2,354 
1.169 
71 

Italy                                                   

1 

1,465 

1 
1 

10,309 
3,000 

29 
3 

15,217 
2,224 

9 
13 

9,647 
11,200 

42 

$21,607 

Pnr(ii0«l 

4 
14 

1,245 
7,978 

21 

29 

23,031 
29,282 

5 

12,122 

1 
1 

1,116 
396 

1 

1,100 

Q?*      1 

6 

$8,750 

1 

3,000 

10 
2 

3,258 
1,583 

2 
1 

734 
2.014 

22 
4 

23,519 
3,628 

1 
1 

2,100 
2,500 

1 

350 

North  and  South  Amerioi 

60 

35,878 

126 
4 
5 

146,198 
3,232 
5,329 

39 

133,895 

2 
1 

1,245 
500 

32 
2 
2 

34,374 
2,424 
2,600 

8 

$18,738 

6 

4,800 

2 

4,641 

1 

3,800 

6 

2,849 

7 

9,434 

6 

2,597 

1 
18 

3,220 
28,738 

269 

112,452 

69 
1 

75,683 
1,498 

5 

11,759 

55 

22,545 

2 

7,059 

3,300 

28 
3 
6 

19 

12,530 
1,234 
2,331 
8,515 

9 

5 

3 

12 

10,376 
4,236 
3,603 

13,324 

2 

7,000 

3 
12 

1,286 
5,097 

1 

1 
1 

1,530 

1,700 

500 

1 
4 

5,065 
12,500 

441 

Cuba                                      

4 

1,423 

2 

6,960 

2 

745 

2 

.    .  . 
861 

Haiti 

2 
2 
4 

1,390 

882 

2,940 

2 

1,616 

33 

38,295 

2 

6,000 

1 

1,500 

Bolivia 

Brazil                                

36 

1 
1 

35,291 

975 

1,034 

1 

2,110 

3 

1,167 

2 

710 

1 

934 

1 

5,700 

S75 

3 

1,306 

1 

640 

89 
5,960 
4,443 
4.781 

315 

P»rii 

1 

2 

51 

310 

1,456 

23,233 

2 
9 
5 

1 

2,848 
9,204 
4,590 

1,108 

1 

3,000 

10 

2,654 

1 

4,805 

1 

6,000 

AsU 

30 

4 

29 

11,331 

2,333 

15,341 

8 

19 

3 

6.464 

18.810 

2,940 

469 
10.076 

828 

China                                

1 

2,200 

2 

5,115 

1 

1,516 

2 

1,603 

10 

22.680 

21 

15,205 

52 

7 

46,964 
7,164 

2 

8,365 

2 

2.198 

25 

28,547 

23,692 
4.207 

6 

5,505 

8,709 

763 

2,239 

1,.329 

29,146 

13,519 

10.258 

3 

3 

19 

8 



3,012 

2,921 

22,788 

6,932 

103 

9 

10 

41,125 
3,000 
3,777 

1 

2 

4,157 
5,700 

51 

24.788 

11 

32.887 

1 

3.776 

1 

515 

2 

2.226 

1 

5,000 

1 

1.400 

254 

101 

71,282 

31,628 

85 

6 

382 

17 

S 

2,266 

256,570 

10,388 

1,491 

249 
78 

272,818 
72.229 

3 

7,707 

12 

15,078 

92 
3 

121.205 

5 

8.017 
3.000 

5.310        1 

388 
9.399 

10.763 

13.476 

.  "0 

1,889 

2,079 

3,583 

1,267 

733 

4,562 

1 
3 

443 

1.306 

15 

5 
47 

18,867 

4,688 
51,075 

Africa 

5 

2,123 

1 

1.680 

:.... 

1 
4 

520 
1,447 

9 

10,983 

2.400 

2 

2.868 

2 

890 

61 

24,221 

7 

3,060 

ToUl 

1,330 

$691,065 

994 

$1,055,879 

83 

$279,030 

222 

$114,067 

220 

$287,531 

22 

$59,595 

$2,060,619 

26 

$41,128 
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Motorcycles  and  Aircraft  for  January,   1922. 


TIRES 

FARM 
TRACTORS 

PARTS 

MOTORCYCLES 

AIRPLANES 

PARTS 

COUNTRIES 

1 

Casing* 

Inner 

Solid 

AND  SEA- 
PLANES 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Value 

No. 

Value 

No 

Value 

Value 

t 

Europe 

100 

$1,505 

24,818 

810 

$6,149 
136 

68 
106 

$21,812 
30.760 

$2,207 

915 

1,296 
50 

$4,537 
150 

110 

$3,060 

r\            L 

60 

f,nl»nA 

820 

10,669 

614 

2,537 

8 

355 

54 

$2i.48i 

2.. 534 

4 
6 

143 
150 

236 

3,175 

345 

110 

419 

2,802 

5,055 

263 
10 
10 
12 
23 
36 

601 
75 
66 
34 
75 

142 

30 

12 

12 

168 

172 

223 
200 

2 

145 

1 

690 

41,143 

75 

2 

1.111 

204 
103 

22 
714 

1,102 
36,738 

3 

14 

10 

3,000 

1.355 
1,548 

18,796 
27,914 

939 
1,223 

1,912 
2,578 

51 

2,297 

2 

1.355 

712 
460 

60 

16,796 

^«.m 

12 

3,267 

'       iie 

1,487 

321,848 

572 

258 

1,922 

5 

427 

5,112 

11 

32 
400 

1,110 
11,032 

24,812 

173 
3 

14,373 
3,200 

64 

51 
4 

13.738 
1,068 

15 

120 

22,965 

■    Scotland 

28 

688 

85 

186 

« 

17 

North  and  South  America 

25 

242 

98,572 

1,258 

20,201 

1,036 

734 

10,984 

8,414 

42,7.30 

10 

662 

10,701 

8,570 

489 

74,342 

683 

1,491 

2,151 

3,458 

8,714 

70,357 

1,876 

22,076 

9,823 

7,300 

787 

776 

787 

38 

12,467 

32 

265 

56 

55 

1,121 

51 

4,080 

85 

20,253 

85 

757 

285 

111 

1,.332 

194 

12,346 

7,654 

391 

14,759 

50 

53,955 

41,080 
84 

11 

2,586 

7,579 
10 
22 

<"««.  J« 

65 

688 

16 

407 

8 
3 

30 
4 

2,287 

699 

4,464 

1,038 

54 

60 

34 

692 

14 

8 

24 

383 
287 
643 

199 

486 

Panama 

1,993 

22 

.36,695 

9,883 

37 

io,  1.50 

10 

1 

44 

32 

542 

806 

56 

3,077 

34 

88 

32 

500 

876 

6.727 

145 

332 

32 

238 

270 

20 

56 

164 

1,020 

1,760 

275 

7,045 

78 

1.38 

53 

965 

2,046 

10,786 

476 

1,246 

100 

620 

699 

58 

144 

n..k. J.. 

778 

42 

310 

7 

455 

1,250 

9,478 

242 

16,374 

i 

3 
2 
3 

75 
800 
668 
695 

559 

33 

4.971 

480 
1,511 

42 

Cuba 

124 

101 

175 

2 
2 

18 
30 

44 

98 
316 
711 

272 

u.:*: 

755 

176 
4,345 

i 

1.55 

6,528 

32 

40,615 

200 

78 

1,688 

16 

4 

10 

400 
284 
323 



81 
644 

1,325 

D...:i 

672 

489 

1 

601 

Chile 

41 

305 

74 

50 

706 

13,298 
13,101 
17,287 

250 
860 
981 

616 
1,213 
2,070 

4 

190 

656 

1,288 

10 

2 

5.448 

12,778 

1 

$5,000 

10 

Peru 

II-..- 

1,118 

1 

394 

■  ■  • Venezuela 

Asia 

2 

297 

2,530 

■ Aden 

10 

12.744 

4 

1,200 

73 

1,255 

5 

25 

3 

2 

.     1 

3 

4,400 
1,393 
1,100 
3,306 

530 

7,469 
9.472 

104 

955 

192 
1,308 

162 
383 

8,285 
12,833 

115 
65 

8 

2,034 

897 

1 

715 

193 

1 

371 



1,030 

15,255 

10,920 

8,719 

60 

1,178 

209 

20 

10 

145 

2,. 546 

521 

52 

10 

199 
36 

3,431 
1,084 

1 

1,096 

321 

309 

49 

90 
3 

26, 100 
434 

1,072 

1             J  i.g   y 

1.160 

4 

2,314 

Palestine  and  Svria 

1,910 

1 



■    ■• Persia 

Siam 

1.788 

29,406 
46,757 

7.37 

132 

■■■■4,'967' 
306 

■      '23 
222 

"    'i,'339 
13,839 

"6 

2,541 

i,i9i 

74 

'240 
74 

69,523 
22, 193 

TorkeT  in  Aiia 

3,363 

New  Zealand 

24' 

.365' 

36,836 

21,690 

79,638 

1,162 

2.277 

French  Oceania 

2.426 

2,787 

844 
116 
161 
449 

16,273 

2,742 
.359 
330 
621 

121 

24 

2,997 
889 

140 

11 

3.102 

753 

Africa 

4,209 

352 

3 
2 
1 

"    "lO 

818 
624 
300 

1,480 

98 

188 

20 

726 

Canarv  Islands 

French  Africa 

Morocco 

Portuguese  Africa 

180.511 

$1,148,616 

48,935 

$116,385 

3,890 

$147,599 

382 

$220,877 

■     485' 
$98,902 

1,010 

$284,883 

1 

$5,000 

$n.479 

Portuguese  East  Africa 

Egypi 

Total 

776 
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Calcium  Chloride  Non-Freezing  Solutions 

Editor,  Automotive  Industries: 

I  was  particularly  interested  in  your  editorial  entitled 
"The  Year-Around  Chassis"  in  the  issue  of  Feb.  23,  1922, 
because  it  appeared  so  soon  following  the  completion  of 
a  long  series  of  tests  for  the  purpose  of  developing  a  non- 
corrosive  anti-freeze  compound. 

The  investigation  soon  narrowed  down  to  compounds 
in  which  calcium  chloride  was  the  principal  ingredient. 
Other  inorganic  compounds  do  not  produce  the  desired 
lowering  of  the  freezing  point;  and  substances  such  as 
alcohol,  glycerine,  kerosene  and  xylene  were  discarded  on 
account  of  inflammability  or  high  cost.  The  work  was 
highly  gratifying  in  that  it  developed  a  calcium  chloride 
compound  which  had  no  corrosive  action  on  steel,  cast 
iron,  copper,  bi"ass  or  solder,  and  but  very  slight  action 
on  pieces  of  brass  and  copper  soldered  together  with  a 
relatively  large  exposed  area  of  solder. 

In  the  course  of  this  work,  the  compounds  available  on 
the  market  received  comparative  tests.  While  almost  all 
of  these  compounds  are  put  out  by  concerns  of  good  repute, 
their  corrosive  action  on  soldered  brass  and  copper  was 
far  from  satisfactory.  In  every  case  the  metal  in  close 
proximity  to  the  solder,  and  particularly  the  solder  itself, 
showed  severe  attack.  Chemical  analysis  of  the  compounds 
seemed  to  indicate  that  their  development  must  have  been 
a  "hit-or-miss"  proposition,  with  no  proper  consideration 
for  the  factors  involved. 

■The  best  commercial  calcium  chloride  obtainable  to-day 
in  large  quantities  is  slightly  alkaline  in  action  and  con- 
tains about  1.5  per  cent  sodium  chloride  with  less  than  0.5 
per  cent  of  inert  insoluble  matter.  It  is  well  known  that 
sodium,  ammonium  and  magnesium  salts  present  in  calcium 
chloride  brine  will  increase  to  a  large  degree  the  corrosive 
rate.  Why,  then,  should  one  compound  to-day  on  the 
market  contain  a  sodium  salt  which  reacts  with  calcium 
chloride  to  form  an  almost  insoluble  calcium  compound 
with  corresponding  increase  of  the  sodium  chloride  con- 
tent? A  test  made  adding  the  complementary  radicle  of 
the  sodium  salt  combined  with  -alcium  instead  of  with 
sodium  showed  less  than  half  the  corrosion  of  the  original. 

The  problem  is  essentially  one  of  reducing  not  only 
chemical  but  electrolytic  corrosion.  The  first  depends  on 
temperature,  concentration  and  dissociation;  the  second, 
all  of  these,  with  the  addition  of  the  factor  of  electric 
conductivity.  Since  it  may  be  assumed  that  the  corrosive 
action  of  calcium  chloride  solutions  is  due  to  the  concen- 
tration of  chloride  and  hydroxyl  ions,  th-^n  the  logical  step 
is  to  add  some  substance  which,  without  being  harmful 
in  itself,  will  decrease  the  dissociated  portion  or  the  active 
portion  of  the  chloride  and  hydroxide  present.  In  the  case 
of  the  calcium  compounds  this  is  simple,  but  with  sodium 
considerable  study  and  tests  are  involved.  A  prepared 
sample  of  sodium-free  calcium  chloride,  to  which  was  added 
a  substance  which  greatly  decreased  its  dissociation,  ex- 
hibited an  almost  inappreciable  corrosion. 

The  factor  of  temperature  is  obviously  not  subject  to 
control  in  the  case  of  radiator  compounds;  and  the  con- 


centration is  fixed  by  the  desired  freezing  point.  The 
electric  conductivity  can  be  very  much  reduced,  however, 
by  the  addition  of  organic  agents  which  are  well  known 
to  every  electrochemist. 

A  point  I  wish  to  emphasize  is  the  desirability  of  keep- 
ing the  metal  surface  of  the  radiator  free  from  films  or 
deposits  of  insoluble  matter.  In  this  connection,  one  com- 
pound examined  produced  in  a  very  short  time  a  deposit 
which  was  nowhere  less  than  .002  inch  in  thickness.  From 
the  thermal  conductivity  of  the  deposited  substance,  it 
was  calculated  that  in  a  radiator  made  of  .009-inch  gage 
copper,  the  cooling  efficiency  would  be  reduced  in  the  ratio 
of  80  to  1 !  A  radiator  is  placed  on  a  chassis  for  a  definite 
purpose,  and  this  purpose  should  never  be  forgotten.  Pro- 
tection of  the  radiator  by  coating  the  metal  with  an  insolu- 
ble film  is  not  logical  and  will  not  be  successful. 

To  summarize,  a  calcium  chloride  compound  for  radiator 
use  should  contain  ingredients:  (1)  To  greatly  reduce  the 
dissociation  of  chloride  and  hydroxides,  (2)  to  decrease 
as  much  as  possible  the  electric  conductivity  of  the  solu- 
tion, (3)  which  preferably  form  insoluble  compounds  (if 
any)  with  all  the  metals  in  question,  but  not  with  calcium, 
(4)  which  will  not  result  in  decreased  cooling  efficiency  by 
deposits  of  scale  or  any  insoluble  matter,  (5)  which  are 
not  of  such  nature  as  to  spoil  perfectly  good  paint  jobs  in 
case  the  radiator  is  allowed  to  boil  over,  and  finally,  (6)  the 
calcium  chloride  used  should  be  of  the  highest  quality 
commercially  obtainable. 

N.  JuLiEN  Thompson, 
Development  Engineer,  Stamford  Rolling  Mills  Co. 


Stability  of  Four- Wheel  Drive  Tractors 

Editor,  Automotive  Industries: 

In  your  publication  of  March  9,  1922,  in  the  second 
sentence  on  the  article  on  page  554,  I  wish  to  call  your  at- 
tention to  an  error,  as  under  the  design  of  tractor  indicated 
the  tendency  to  rearing  is  not  eliminated,  it  seems  to  me, 
for  the  reason  that  if  the  driving  torque  were  sufficient 
to  raise  the  front  end  of  the  tractor,  such  action  would  not 
relieve  the  torque  from  the  back  wheels  because  the  front 
wheels  are  positively  chained  to  the  back  ones,  and  if  the 
front  wheels  were  in  the  air  they  would  merely  be  acting 
as  a  countershaft  for  the  back  ones  and  the  tractor  would 
be  essentially  a  rear  driving  machine.  I  will  be  interested  to 
know  if  your  writer  agrees  with  me  in  this  understanding. 

H.  W.  RILEY. 


We  agree  that  if  the  weight  distribution  in  the  four- 
wheel  drive  tractor  is  the  same  as  that  in  the  two-wheel 
drive  tractor,  the  tendency  to  rear  will  be  the  same  in  both. 
But  there  is  no  reason  why  the  weight  distribution  should 
be  the  same.  We  have  a  parallel  case  in  the  four-wheel 
drive  truck,  and  it  is  well  known  that  there  is  always  much 
more  weight  on  the  front  axle  of  such  a  truck  than  on 
that  of  a  two-wheel  drive  truck  of  the  same  total  weight. 

In  a  rear  wheel  drive  tractor,  as  only  the  weight  on  the 
rear  wheels  is  effective  in  giving  traction,  designers  place 
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as  much  of  the  weight  as  they  dare  on  the  rear  axle.  The 
small  amount  (about  10  per  cent)  remaining  on  the  front 
wheels  when  the  tractor  is  pulling  a  full  load,  is  necessary 
for  surety  of  steering  under  these  conditions.  The  ten- 
dency to  rear  increases  as  the  distance  from  the  rear  axle  to 
the  center  of  gravity  decreases.  In  a  rear  wheel  driven 
tractor  the  center  of  gravity  must  be  kept  close  to  the  rear 
axle  for  the  above  reason,  while  in  a  four  wheel  drive  trac- 
tor there  is  no  such  restriction  on  its  location  and  it  would 
be  placed  farther  ahead.  In  such  a  tractor  it  is  evidently 
desirable  to  have  the  front  wheels  carry  considerably  more 
than  half  of  the  total  weight  when  the  tractor  is  at  rest. 

With  the  same  weight  distribution  there  does  not  seem 
to  be  any  difference  in  the  tendency  to  rear  as  between  a 
two  wheel  and  a  four  wheel  driven  tractor.  Let  us  con- 
sider the  two  wheel  drive  tractor.  At  the  moment  the 
front  wheels  leave  the  ground  all  of  the  weight  originally 
on  the  front  axle  has  been  shifted  to  the  rear  axle.  Now, 
torque  on  the  front  axle  has  exactly  the  same  effect  in 
transferring  weight  as  torque  on  the  rear  axle.  Evidently 
any  less  combined  torque  in  the  four  wheel  drive  tractor 
than  that  which  caused  the  rearing  in  the  two  wheel  drive 
tractor  would  not  move  the  machine,  and  as  soon  as  the 
combined  torque  reached  this  value  all  of  the  weight  would 
have  been  transferred  to  the  rear  axle  and  the  tractor  would 
rear. — Editor. 


Positive  Steering  Mechanism  for  Track 
Laying  Vehicles 

Editor,  Automotive  Industries: 

Mr.  Darnell,  in  the  March  2  issue  of  Automotive  In- 
dustries, says  he  believes  that  the  power  required  for 
handling  the  steering  gear  suggested  by  me  in  the  Jan.  26 
issue  will  be  considerable,  and  that  the  speed  of  the  steer- 
ing worm  for  short  turning  will  be  inconveniently  great. 

I  wish  to  say,  that  these  suppositions  are  contradictory ; 
furthermore,  the  only  resistance  in  steering  is  constituted 
by  the  friction  inside  differential  box  2,  and  the  small 
secondary  friction  in  the  steering-gear  train,  caused  by 
the  primary  steering  friction  inside  differential  box  2. 
It  is  an  easy  matter  to  calculate  the  steering  resistance 
for  a  given  machine,  and  it  will  then  appear  that  this 
resistance  compares  very  favorably  with  the  power  required 
for  declutching  and  braking  in  present  day  "steering" 
mechanisms  for  track  laying  vehicles. 

It  is  obvious  that  this  eliminates  the  possibility  of  the 
speed  of  the  steering  worm  for  short  turns  being  excessive. 

It  is  quite  unnecessary  to  use  friction  disks  or  any 
kind  of  "servomoteur,"  and  the  mechanism,  therefore,  not 
only  looks  very  simple,  but  it  is  simple. 

As  I  did  not  ask  a  patent  for  this  construction,  it  may 
be  used  by  any  one. 

H.  C.  Olivier,  A.S.A.E., 

Holland. 


Paint  Standardization 

Editor,  Automotive  Industries: 

Referring  to  your  letter  of  March  17  outlining  Mr. 
Franklin's  idea  of  standardizing  automobile  painting  ma- 
terials, also  your  query  as  to  what  method  of  specification 
would  be  the  best  and  most  effective,  chemical  properties 
or  physical  properties: 

It  has  been  thoroughly  demonstrated  in  the  past  that 
specifying  chemical  properties  does  not,  by  any  means, 
insure  a  uniform  varnish.  This  is  due  to  the  fact  that 
no  matter  what  raw  materials  are  used,  the  quality  and 
uniformity  of  the  varnish  is  also  dependent  upon  many 


other  factors,  such   as   temperature  at   which   varnish   is 
cooked,  atmospheric  conditions  and  the  human  factor. 

Broadly  speaking,  any  two  varnish  makers  using  the 
same  formula  and  raw  materials  will  produce  two 
varnishes  that  will  differ  largely  in  physical  character- 
istics. 

The  Government  has  recognized  this  fact,  and  their 
specifications  as  now  issued,  are  based  on  a  list  of  physical 
tests,  which  have  been  adopted  after  extensive  experi- 
ments both  by  the  Government's  laboratory  and  the  varnish 
manufacturers,  both  co-operating  to  obtain  efficient  and 
positive  method  of  determining  the  quality  of  any  varnish. 

N.  J.  Fag  AN, 
Superintendent,  Hildreth  Varnish  Go. 


Paint  Standards  Desirable 

Editor,  Automotive  Industries: 

The  suggestion  that  the  Society  of  Automotive  Engineers 
take  steps  toward  standardizing  automobile  painting  ma- 
terials and  operations  will  doubtless  be  of  value  if  properly 
followed  out,  with  the  co-operation  of  the  manufacturers 
of  these  materials,  although  it  will  be  a  long  time  before 
definite  standards  can  be  laia  down. 

The  first  thing  to  be  done,  and  the  one  which  will  take 
the  longest  time,  is  to  establish  as  nearly  uniform  condi- 
tions of  operation  as  possible,  for  all  standardization  of 
materials  must  be  based  upon  operating  conditions. 
Whether  such  uniformity  can  ever  be  satisfactorily  at- 
tained is  a  question,  for  the  factors  affecting  these  oper- 
ating conditions  are  so  many  that  it  will  not  be  easy  to 
control  them  in  such  a  way  as  to  bring  about  the  introduc- 
tion of  uniform  schedules.  A  commercial  job  of  auto- 
mobile finishing  may  be  produced  with  a  quality  satisfac- 
tory in  the  minds  of  some,  for  a  low  priced  car,  with  three 
coats  of  material,  applied  by  flowing,  while  others  con- 
sider that  the  only  satisfactory  finish  requires  ten  or  a 
dozen  coats.  Some  plants  are  equipped  for  handling  the 
majority  of  their  materials  by  the  spray  process,  while 
others  have  no  such  equipment.  Some  can  bake;  others 
must  air  dry.  A  further  difficulty  arises  from  the  fact 
that  necessary  differences  in  pigment  composition,  due  to 
the  different  colors  demanded,  cause  differences  in  the 
working  and  drying  properties  of  the  japan  colors  or 
enamels  used.  The  more  one  considers  the  complexity  of 
the  situation,  the  more  stupendous  the  problem  of  stand- 
ardization becomes. 

With  relation  to  the  basis  of  standardization,  we  stand 
without  question  for  a  reference  to  physical  properties, 
rather  than  to  chemical  formula.  The  production  of 
finishing  materials  is  an  art  which  is  in  a  state  of  con- 
stant improvement.  New  materials  are  becoming  avail- 
able, which  in  many  cases  are  superior  to  those  formerly 
used,  and  of  these  some  are  becoming  extinct.  The  setting: 
of  a  chemical  formula  standard  would  discourage  further 
efforts  at  improvement,  and  would  make  it  impossible  for 
a  manufacturer  to  supply  a  composition  of  different 
formula,  which  had  been  proved  by  thorough  test  to  pro- 
duce better  results  at  lower  cost  than  the  one  specified. 
On  the  other  hand,  if  the  standard  established  is  based  on 
the  fulfillment  of  definite  physical  properties  correspond- 
ing with  what  is  actually  required  of  the  goods  in  use, 
improvement  can  readily  be  made. 

More  than  one-half  of  the  net  success  in  use  of  any 
finishing  material  is  due  to  its  proper  application  and 
treatment  in  the  hands  of  the  user,  and  in  issuing  S.A.E. 
ratings,  upon  which  a  job  shop  could  depend,  this  fact  can- 
not be  too  strongly  emphasized. 

C.  R.  Bragdon, 
Chemical  Director,  The  Ault  &  Wiborg  Co.,  Varnish  Works. 
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Methods  More  Important  Than  Figures 

in  Marketing  Plans 

Correct  basic  statistics  are  essential  to  proper  marketing  plans.  Difference 
in  efficiency  between  the  plans  of  various  manufacturers,  however,  lies 
rather  in  the  methods  applied  to  the  use  of  statistics  than  in  variation  in 
the  statistics  themselves.     Relative  efficiency  of  these  methods  discussed. 

By  Harry  Tipper 


ri"^  HE  individual  manufacturer,  considering  carefully 
I  the  methods  to  be  used  in  his  marketing  of  his 
product,  finds  it  difficult  to  assure  himself  on  many 
of  the  basic  figures  required  for  his  operations.  If  the 
tendency  of  registrations  is  to  be  considered  in  estimating 
the  probable  future  market,  then  the  tendency  must  be 
calculated  from  accurate  sources  and  the  tendency  deter- 
mined from  accurate  methods  of  calculation.  The  same 
thing  is  true  of  production.  The  matter  becomes  a  little 
more  difficult  when  the  study  is  extended  to  take  in  the 
conditions  involved  in  the  various  territories  and,  conse- 
quently, the  individual  tendency  of  business  in  each  terri- 
tory in  relation  to  any  price  group  or  any  group  of 
products. 

The  great  difference  in  the  efficiency  of  market- 
ing plans,  however,  arises  not  so  much  from  mis- 
calculation based  upon  erroneous  basic  figures,  but 
rather  from  the  methods  by  which  the  market  is  to 
be  reached  and  the  variation  in  the  efficiency  of 
these  methods. 

The  manufacturer  may  have  a  very  excellent  picture  of 
the  tendency  of  car  registration,  the  tendency  of  car  pro- 
duction, the  condition  of  the  business  in  the  various  ter- 
ritories, the  growth  of  closed-car  models,  the  relation  be- 
tween the  new  car  and  the  used  car  in  the  market,  and 
other  items  dealing  with  the  general  economic  status. 
These  are  valuable,  however,  only  as  they  point  the  way 
to  accurate  methods  of  reaching  the  market  and  maintain- 
ing it.  This  manufacturer  may  neglect  the  dealer,  or  put 
the  weight  of  his  pressure  upon  the  wrong  portions  of  the 
territory.  He  may  put  the  extensive  sales  pressure  or  a 
competitive  effect  where  the  bas"c  facts  would  indicate  that 
this  effort  should  be  lessened,  and,  in  fact,  the  success  of 
his  plan  will  depend  almost  entirely  upon  the  way  in  which 
his  basic. facts  are  used  to  work  out  his  plans  in  accordance 
with  the  things  which  they  suggest. 

In  the  last  article  which  appeared  in  Automotive  In- 
dustries of  March  23,  the  probable  market  for  the  manu- 
facturer was  indicated  in  an  example  given  at  the  end  of 
the  article.  This  probable  market  was  divided  into  the 
states  by  a  further  example  and  this  article  proposes  to 
take  up  the  matter  from  that  point,  showing  how  the  man- 
ufacturer should  use  this  information  in  relation  to  his 
plans  of  action. 

The  car  manufacturers  mentioned  in  March  23  article 
had  a  prospective  market,  arguing  from  past  experiences, 
of  a  certain  number  of  cars  within  their  price  group. 
The  object  in  front  of  these  manufacturers  in  making  their 
marketing  plans  for  the  year  is  to  accomplish  this  sale 
with  the  least  cost  per  car  and,  at  the  same  time,  build 


the  distributing  elements  into  the  skeleton  of  permanency 
as  much  as  possible.  Manufacturer  "B"  had  a  market 
probability  of  2690  cars  for  1923.  His  cars  at  present  are 
being  sold  by  five  distributors  through  250  dealers,  mainly 
in  the  large  cities  and  towns  of  100,000  or  over.  Certain 
circumstances  must  enter  into  the  plans  at  this  stage  in 
order  to  apply  the  basic  figures  of  market  differences  to 
the  particular  case  of  this  manufacturer's  operations  for 
1923.  So  far  the  manufacturer  has  determined  the  fol- 
lowing: 

1.  The  percentage  within  his  price  group  is  four  per 
cent.  The  total  number  of  cars  to  be  sold  in  his  price 
group  in  1923  is  72,000. 

2.  On  the  basis  of  a  total  new  production  of  1,800,000 
for  the  whole  industry. 

3.  Car  manufacturer  "B"  has  discovered  that  these 
figures,  in  comparison  with  his  past  activity,  give  him  a 
market  probability  of  2690  cars. 

4.  Car  manufacturer  "B"  has  also  figured  each  State  in 
regard  to  its  proportion  of  the  2690  cars  and,  consequently, 
whether  the  State  is  growing  in  activity  or  decreasing. 

With  this  information  before  him,  it  is  necessary  for 
this  car  manufacturer  to  make  certain  decisions  upon  his 
sales  work,  his  advertising  work,  his  methods  of  distribu- 
tion, etc.  In  order  to  do  this,  however,  further  informa- 
tion is  necessary  to  bring  these  broad  facts  down  to  the 
unit  of  merchandising  operation.  The  manufacturer  must 
decide : 

1.  Whether  he  will  continue  to  sell  other  distributors  or 
deal  direct  with  dealers. 

2.  What  type  of  a  dealer  he  desires  to  secure. 

3.  How  he  will  lessen  the  mortality  in  his  distribution. 

4.  What  efforts  he  will  make  to  maintain  a  full  line  of 
distribution,  whether  he  will  extend  his  present  distribut- 
ing area  or  intensify  on  the  present  area. 

In  order  to  make  these  decisions  intelligently  he  must 
add  to  this  accumulation  of  information  a  further  knowl- 
edge on  these  points: 

First — The  relative  efficiency  of  distributors  and  his 
own  branches  for  his  own  particular  business,  consider- 
ing its  size  and  its  position  within  the  price  group. 

Second — The  mortality  m  the  dealer  field,  the  number 
of  changes  to  be  expected  in  the  functions  of  dealers,  the 
number  of  new  connections  he  must  make  in  order  to  keep 
his  distributing  intact,  the  distribution  of  the  car  popula- 
tions in  his  price  group  as  between  rural  and  urban,  and 
as  between  large  and  small  cities;  the  distribution  of  the 
dealer  population  available  for  his  purposes,  and  the  dis- 
tribution of  his  present  outlets  in  relation  to  the  general 
field. 
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These  facts  are  just  as  important  to  a  reasonable  de- 
velopment as  the  more  general  economic  facts  previously 
considered.  They  are  not  quite  so  easy  to  secure,  how- 
ever, and  are  subject  to  a  larger  degree  of  possible  error 
than  the  registrations  and  production,  all  of  which  can  be 
determined  closely.  The  relative  merits  of  distributors  and 
branch  representatives  depend  so  much  upon  the  personal 
equation  in  the  particular  considerations  of  an  organiza- 
tion that  there  can  be  no  standards  of  examination  fitting 
the  general  situation  closely  enough  to  be  of  great  value 
to  the  individual  manufacturer. 

Similarly,  the  number  of  dealers  coming  into  and 
going  out  of  the  field  within  a  year  is  variously  esti- 
mated at  figures  so  widely  apart  as  to  be  useless 
unless  they  are  further  examined.  Of  course,  the 
same  thing  is  true  as  to  the  number  of  dealers  in  the 
field  at  any  given  time.  Various  sources  of  infor- 
mation will  present  figures  so  widely  separated  as 
to  be  useless  unless  they  are  verified  by  some  estab- 
lishment of  standards  or  reasons. 

The  same  difficulty  surrounds  all  proper  accumulation 
of  information  regarding  the  distribution  of  cars  of  any 
price  group  in  town  and  cities  of  various  sizes,  and  the 
relation  between  these  elements  of  the  business  and  the 
manufacturer's  distribution.  Discussions  on  these  points 
will  require,  consequently,  a  larger  development  than  is 
possible  in  this  article,  and  most  of  these  factors  will  be 
considered  separately  in  succeeding  articles  so  that  they 
may  be  determined  more  definitely  in  their  relation  to  the 
economic  status  in  the  field.  It  is  possible,  however,  to 
consider  the  question  of  what  is  a  dealer  at  this  point 
as  this  question  almost  governs  all  the  rest  of  the  calcula- 
tions to  be  made  by  the  manufacturer  if  his  marketing 
plans  are  to  be  properly  based. 

The  automotive  business,  as  we  have  pointed  out  in  these 
articles,  is  the  first  industry  for  the  manufacture  of  com- 
plicated machinery  and  the  sale  of  it  through  dealers  to  the 
general  public.  Sewing  machines,  typewriters,  washing 
machines,  etCr  are  very  simple  in  comparison  and  they  do 
not  run  to  the  volume.  As  a  consequence  of  this,  the 
dealer  is  not  retailing  goods  over  the  counter  only.  He 
is  keeping  the  car  running  and  doing  a  good  many  jobs 
required  in  that  connection.  A  list  of  all  the  people  who 
buy  anything  to  resell  in  this  business,  who  do   service 


in  any  way,  who  repair  or  who  buy  at  the  dealer's  discount, 
would  run  probably  close  to  150,000  but  a  large  number 
of  these  could  not  be  considered  as  dealers  in  any  ordinary 
sense  of  the  term  as  it  is  understood  by  the  manufacturer 
securing  distribution  in  this  field. 

The  word  "dealer"  is  a  misnomer,  anyway,  as  a 
term  used  to  cover  the  multifarious  activities  re- 
quired in  keeping  the  car  and  the  truck  running  on 
their  way  to  the  junk  pile.  These  dealers  should 
be  classified  and  grouped  into  subdivisions  before 
there  is  any  real  possibility  of  understanding  their 
value,  and  some  minimums  should  be  set  up  which 
must  be  met  before  a  man  can  be  classified  as  a 
dealer  so  that  the  thousands  of  concerns  who  get  a 
dealer's  discount  but  buy  only  for  themselves 
and  thousands  of  others  who  sell  a  very  limited 
number  of  accessories,  etc.,  can  be  rightly  placed 
and  rightly  estimated  in  any  consideration  of  the 
matter. 

Most  of  these  should  be  eliminated  entirely,  and  the  list 
of  dealers  will  be  valuable  to  the  manufacturer  only  as 
he  knows: 

First — What  are  the  standards  required  to  get  on  the 
list. 

Second — How  are  the  subdivisions  arranged,  and. 

Third — What  are  the  methods  of  keeping  up  with  the 
changes. 

When  the  number  of  dealers  in  this  field  is  variously 
estimated  at  from  70,000  to  140,000,  the  basis  for  esti- 
mating offers  no  real  security  to  the  manufacturer  unless 
he  analyzes  the  list  very  definitely  in  relation  to  the  basis 
so  that  their  value  to  him  may  be  determined  carefully  and 
thoroughly.  The  dealer  establishment,  as  we  conceive  it, 
is  an  establishment  devoted  entirely  to  be  the  distribu- 
tion and  maintenance  of  automotive  products  at  retail  for 
the  owners  and  buyers  of  such  product.  This  dealer  estab- 
lishment must  keep  a  stock  and  equipment,  a  place  of 
business,  a  line  of  custom,  and  some  kind  of  credit  in  order 
to  be  classified  in  this  way. 

In  all  the  further  analyses  on  planning  for  the  market, 
the  dealer  will  be  determined  from  this  standpoint,  and  any 
figures  considered  as  to  the  number  of  dealers  or  the  mor- 
tality among  dealers  will  be  based  upon  that  standard  re- 
quirement. 


The  Perpetual  Inventory 


THE  perpetual  inventory,  or  stores  control  system,  is 
strongly  urged  by  the  Fabricated  Production  Depart- 
ment of  the  Chamber  of  Commerce  of  the  United  States 
as  a  better  method  in  manufacturing  establishments  than 
the  annual  physical  inventory,  with  its  general  disorgani- 
zation and  shutting  down  of  the  plant. 

A  practical  pamphlet  on  the  subject,  which  has  just  been 
issued  under  the  title  of  "Perpetual  Inventory  or  Stores 
Control,"  goes  at  length  into  the  advantages  of  perpetual 
inventory  and  carries  a  series  of  illustrative  forms.  Doing 
away  with  the  annual  inventory  of  materials  is  only  one 
of  a  number  of  benefits  derived  from  the  system  as  set 
forth  by  the  department. 

"The  perpetual  inventory  test  is  an  important  link  in 
a  chain  that  makes  less  frequently  necessary  the  burden- 
some and  often  inaccurate  annual  physical  inventory.  The 
annual  physical  inventory  entails  a  general  dislocation  of 
plant  and  frequently  a  shut  down  lasting  as  long  as  three 
to  seven  days;  and  the  results  are  not  dependable.     Hence 


the  desirability  of  eliminating  the  annual  physical  inven- 
tory as  far  as  possible. 

"This  is  accomplished  by  independent  checking  of  the 
material  indicated  as  on  hand  on  the  perpetual  inventory 
and  bin  tag  records  through  a  physical  count  of  selected 
items  of  stores,  and  noting  and  correcting  any  discrep- 
ancies between  stock  actually  on  hand  and  the  quantity 
shown  by  the  bin  tag  and  perpetual  inventory  records. 
These  inventory  tests  are  made  periodically  and  systemati- 
cally, preferably  at  times  when  the  material  selected  is 
lowest,  and  the  attempt  is  made  to  cover  each  item  of  sup- 
ply at  least  once  a  year  and  important  items  oftener.  It 
is  possible  by  these  tests,  as  supplementary'  to  the  bin  tag 
and  perpetual  inventory  records,  to  secure  an  accurate 
count  of  material  without  the  burdensome  annual  in- 
ventory." 

Copies  of  the  pamphlet  may  be  had  in  limited  quantities 
free  of  charge  from  the  Chamber  of  Commerce  of  the 
United  States,  Mills  Building,  Washington,  D.  C. 
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Aviation  Control  Necessary 

NOTHING  more  seriously  demonstrates  the  neces- 
sity for  Federal  control  of  civil  aviation  than 
the  hydroairplane  accident  on  the  route  from  Miami, 
Fla.,  to  Bimini  recently  when  five  passengers  were 
drowned  due  to  breaking  of  a  propeller  when  per- 
haps not  10  miles  from  land.  The  plane  was  oper- 
ated by  a  pilot  who  presumably  owned  the  plane  and 
operated  it  as  an  aerial  .iitney.  It  was  a  single  en- 
gine plane  and  he  did  not  carry  a  mechanic  and  ap- 
parently had  no  signal  system,  such  as  is  used  by  day 
or  night.  It  is  reported  that  a  storm  was  predicted 
and  the  pilot  should  not  have  started  on  the  45-mile 
hop  from  Miami  to  Bimini. 

The  Aeromarine  Airways,  which  operates  a  hydro- 
airplane  service  from  Miami  to  Bimini  45  miles  and 
Nassau  187  miles  and  Havana  250  miles,  and  also 
from  Key  West  to  Havana  100  miles,  uses  two  engines 
on  each  of  its  boats  with  capacity  for  11  passengers, 
carries  two  pilots  and  two  mechanics.  They  are 
equipped  with  distress  signals  for  day  or  night  and 
never  leave  on  any  trip  without  a  weather  report  from 


the  point  of-  destination.  The  Aeromarine  had  30 
boats  in  service  and  since  its  start  two  years  ago  has 
never  lost  a  passenger.  It  uses  single-engine  planes 
for  sightseeing  along  the  Florida  coast,  but  not  for 
cross-sea  hops. 

Aerial  navigation  should  be  regulated  so  that  pas- 
sengers are  assured  every  protection  by  way  of  all 
safeguards  that  marine  or  land  navigation  calls  for.  A 
few  accidents  such  as  the  recent  one  will  work  serious 
injury  to  the  development  of  aerial  transport.  Acci- 
dents will  give  the  plane  a  set-back  similar  to  that 
suffered  by  airships  due  to  the  Roma  and  Z  R  2  dis- 
asters. 


Cooperation 

THE  proprietors  of  a  suburban  garage  were  asked 
whether  they  did  not  contemplate  taking  the 
agency  for  a  car.  They  replied,  ''We  inherited  the 
agency  for  the  Sennett  when  we  took  over  the  garage. 
We  sold  several,  but  the  manufacturer  maintained  the 
position  that  as  soon  as  we  took  the  cars  off  his  hands 
he  was  through  with  them  and,  as  a  result,  servicing 
the  cars  as  they  had  to  be  serviced  the  first  few 
months  ate  up  all  the  selling  profit  and  we  discon- 
tinued the  agency." 

Something  is  dead  v/rong.  These  brothers  are 
usually  well  educated,  keen  men.  They  have  made  a 
reputation  for  themselves  in  the  community  for  being 
honest  automobile  men,  and  as  a  result  have  secured 
a  fast  growing,  stable  clientele.  The  car  which  they 
handled  was  a  well-known  low-priced  one  which 
would  sell  well  in  that  locality,  but  the  sales  are  all 
going  to  a  competitor  who  backs  his  dealer. 

If  manufacturers  will  not  realize  the  responsibility 
that  retailing  a  car  through  a  dealer  entails  he  can 
never  hope  to  have  the  loyal  dealer  organization  so 
essential  to  success.  When  dealers  understand  the 
fundamental  value  of  service  they  should  be  given 
every  incentive  to  practice  what  they  believe.  It  is 
only  by  such  procedure  that  the  manufacturer  is 
going  to  attain  the  permanency  cf  market  which  is  so 
valuable. 


The  Cart  Before  the  Horse 

THE  adjustment  of  sales  quotas  to  absorb  a  pre- 
determined production  program  has  always  been 
a  more  or  less  hit-or-miss  proposition.  It  may  be 
likened  to  putting  the  cart  before  the  horse.  The  re- 
sults secured  are  similarly  awkward  and  equally  un- 
certain.   Both  impede  steady  movement. 

From  time  to  time  articles  have  appeared,  and  will 
continue  to  appear,  in  Automotive  Industries  giv- 
ing facts  which  show  how  essential  it  is  to  know  the 
market  and  plan  production  accordingly.  In  these 
articles,  manufacturers  are  given  the  benefits  of  re- 
search on  a  comparatively  unknown  subject,  that  of 
distribution  with  relation  to  production. 

Until  recently  it  has  not  been  necessary  to  adjust 
production  to  market  possibilities.  As  long  as  pro- 
duction was  only  limited  by  the  ability  to  produce 
the  common  method  was  adequate.  Recently  the  horse 
has  slipped  around  behind  the  cart  without  our  full 


April  6,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOaMOBILE 


781 


appreciation  of  the  fact.  It  becomes  vitally  impor- 
tant to  forget  the  method  which  places  production  as 
the  prime  factor  and  adjust  the  latter  according  to 
the  market  consumption. 


Diesel  Engine  Development 

CONSIDERABLE  interest  has  been  aroused  in 
automotive  circles  by  the  work  done  by  Sperry 
and  others  in  attempting  to  reduce  the  weight  oi 
Diesel  engines  and  to  adopt  them  to  construction  in 
smaller  units.  When  the  Hvid  engine  appeared  on 
the  market  some  years  ago  it  was  felt  that  the  Diesel 
principle  had  reached  a  state  of  development  such  that 
its  introduction  for  automotive  purposes  was  immi- 
nent, and  the  frequency  of  discussions  on  Diesel  en- 
gines before  the  S.  A.  E.  in  recent  years  lends  sup- 
port to  this  view.  But  the  distance  from  even  the 
submarine  type  of  engine — undoubtedly  the  most  re- 
fined and  developed  up  to  the  period  of  the  war — to  a 
practical  road  vehicle  engine  is  a  long  one,  and  it  will 
no  doubt  take  a  good  many  years  more  before  the 
Diesel  type  of  automotive  engine  is  applied  commer- 
cially to  any  large  extent.  Nevertheless,  automotive 
engineers  are  keenly  interested  in  any  progress  in  the 
movement  to  make  these  engines  lighter  and  more 
flexible. 

It  is  natural  that,  since  the  Diesel  engine  is  now  be- 
ing successfully  used  for  marine  propulsion,  any 
smaller  and  lighter  types  developed  should  see  their 
first  application  to  motor  boat  work.  In  the  marine 
field  high  operating  speeds  and  consequent  light 
weight  are  not  so  essential  as  in  the  automobile  line, 
and  lack  of  flexibility  is  not  such  a  serious  handicap. 
In  this  particular  field,  moreover,  there  seems  to  be 
a  demand  for  engines  of  all  outputs  from  those  of  sev- 
eral thousand  horsepower  down  to  the  small  outboard 
motors  used  on  rowboats,  and  the  size  of  the  engine 
can  be  reduced  step  by  step  and  the  manufacturer  be 
assured  of  a  market  for  any  size  he  may  put  out  if  it 
is  otherwise  of  merit  and  can  meet  competitive  prices. 

Showing  pictures  of  simple  Diesel  engines  of  low 
speed  alongside  of  compound  engine  and  claiming  the 
difference  in  weight  and  bulk  to  be  due  to  the  com- 
pounding, may,  however,  give  a  wrong  impression. 
One  can  imagine  the  compounding  of  an  automobile 
type  of  Otto  engine  and  then  comparing  it  with  a 
simple  Otto  engine.  These  engines  are  being  built  in 
small  output,  stationary  types  weighing  several  hun- 
dred pounds  per  horsepower,  while  simple  Otto  en- 
gines for  aircraft  work  have  been  built  weighing  less 
than  2  lb.  per  hp.  It  will  thus  be  seen  that  there  are 
other  factors  influencing  the  weight — and  incidental- 
ly the  bulk — of  internal  combustion  engines  besides 
the  splitting  up  of  the  expansion  between  two  cylin- 
ders. 

During  the  war  a  great  deal  of  experience  with 
Diesel  engines  was  gained  in  all  the  large  industrial 
countries,  and  it  is  little  wonder  that  the  firms  en- 
gaged in  this  line  of  work  are  now  seeking  to  enlarge 
the  field  of  usefulness  of  that  engine.  Peculiarly 
enough,  the  Diesel  engine  seems  to  be  limited  as  to 
size  at  both  ends  of  the  scale.  It  has  been  found  that 
when  a  certain  size  of  cylinder  is  reached  further  in- 


crease is  practically  impossible  because  of  the  diffi- 
culty of  maintaining  the  working  parts  at  suitable 
temperatures.  At  the  lower  end  of  the  scale  it  is 
rather  the  comparatively  high  weight  in  proportion 
to  output  that  is  holding  back  further  commercial  de- 
velopment. That  these  limitations  are  gradually  be- 
ing overcome  is  shown  by  the  results  of  Sperry's 
work  and  is  also  indicated  by  j.  report  to  the  effect 
that  a  well-known  British  engineering  firm  is  build- 
ing a  Diesel  engine  to  weigh  not  over  51/2  lb.  per  hp. 


Distributors  and  Factory 
Branches 

INVESTIGATION  does  not  bear  out  the  rumor,  re- 
cently current,  that  many  manufacturers  are  in- 
tent upon  the  elimination  of  the  distributor  and  the 
installation  of  factory  branches.  While  a  certain 
number  of  factory  branches  are  operated  by  manu- 
facturers, there  is  no  real  tendency  to  operate  entire- 
ly on  this  basis.  Whatever  trend  there  is  appears  to 
be  in  the  opposite  direction. 

The  composite  opinion  of  about  ten  representative 
companies  on  this  subject  may  be  summarized  about 
as  follows:  "We  have  no  intention  whatever  of 
eliminating  distributors  and  of  substituting  factory 
branches.  In  certain  cases  it  may  be  impossible  to 
obtain  suitable  representation  in  a  given  territory- 
and  a  factory  branch  may  be  necessary.  This  is  a 
matter  of  self-defense,  however,  rather  than  of  desire 
to  eliminate  the  distributor.  We  will  never  disturb  a 
good  distributor." 

Certain  factors  of  cost  are  sometimes  neglected  in 
discussing  the  relative  economic  merits  of  the  two 
plans.  The  advantage  of  the  initiative  and  ability  of 
the  man  in  business  for  himself  as  opposed  to  the  man 
on  salary,  for  example,  has  an  important  bearing. 


Tribute 

THE  following  sentences  which  appeared  in  a 
recent  copy  of  a  London  newspaper  may  well  be 
given  a  few  moments'  notice  by  American  manufac- 
turers : 

"Motorists  have  a  good  deal  for  which  to  thank  the 
American  car  manufacturer.  For  instance,  the  im- 
portation of  transatlantic  cars  in  relatively  large 
numbers  in  recent  years  has  had  a  marked  effect  on 
the  value  which  our  producers  are  offering  to  the 
motorist.  Another  lesson  to  which  we  would  do  well 
to  pay  careful  attention  is  the  interchangeability  of 
parts  in  American  cars  and  their  supply,  together 
with  general  chassis  accessibility.  Much  improve- 
ment has  recently  been  made  here." 

The  feeling  of  self-satisfaction  which  may  be  en- 
joyed will  probably  be  followed  by  a  realization  that 
the  British  manufacturer  is  also  reducing  prices  and 
that  the  appreciation  of  our  engineering  features  is 
likely  to  result  in  pursuit  along  the  same  lines.  In 
ether  words,  competition  is  going  to  be  met  more  and 
more.  Continued  success  of  the  American  low-priced 
car  in  the  export  field  means  that  we  must  always 
keep  two  jumps  ahead. 
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Carload  Shipments 
Approximate  25,000 

This    Mark    Has    Been    Equalled 

Only  Three  Times  in  Last 

26  Months 


NEW  YORK,  April  4 — March  was 
the  best  month  the  automotive  indus- 
try has  had  since  March,  1920. 

Ford  output  was  well  over  70,000 
and  practically  all  other  large  pro- 
ducers turned  out  more  motor  vehicles 
than  in  any  30-day  period  in  a  year 
and  a  half. 

This  applies  to  all  branches  of  the 
industry  —  passenger  cars,  trucks, 
tractors  and  parts.  Passenger  car 
output  for  the  first  quarter  ran  far 
ahead  of  the  same  period  in  1921. 
The  first  quarter  of  1920  was  the 
largest  the  industry  ever  had.  Truck 
production  in  the  first  three  months 
of  this  year  gained  even  more  in  com- 
parison with  the  opening  quarter  of 
1921. 

Parts    Sales    Big 

Sales  of  parts  manufacturers  in 
March  were  as  large  as  in  any  month 
of  1921  and  probably  larger.  The 
February  total  showed  an  increase  of 
more  than  100  per  cent  over  the  same 
month  last  year  and  was  larger  than 
in  March  of  last  year,  which  showed 
an  increase  of  93  per  cent  over  Febru- 
ary. A  gain  of  only  about  20  per  cent 
for  March  of  this  year  over  the  pre- 
ceding month  would  put  parts  sales  on 
a  level  with  the  banner  month  of  last 
year.  There  is  little  doubt  that  an 
even  larger  increase  will  be  shown. 

Carload  shipments  of  automobiles 
and  trucks  by  all  makers  in  Mi.)ch 
approximated  25,000.  There  have 
been  only  three  months  in  the  past 
26  which  have  equalled  this  record. 
They  were  January  1920  with  25,057; 
February  1920  with  25,505  and  March 
1920  with  29,326.  While  the  carload 
shipments  in  January  and  February 
1920  were  little  larger  than  in  March 
1922.  the  number  of  driveaways  was 
much  larger.  The  comparison  fol- 
lows: March  1922,  15,800;  January 
1920,  29,283;  February,  43,719; 
March,  57,273. 

Carload  shipments  of  automobiles 
and  trucks  in  February  numbered 
19,600.  The  only  months  in  a  year 
and  a  half  which  have  exceeded  this 
figure    were    September,    1920,    with 


Business  in  Brief 

NEW  YORK,  April  4.  —  Steel 
production  continues  to  increase. 
Present  rate  ot  ingot  production  is 
somewhat  above  the  levels  of  1912 
and  1913,  the  best  pre-war  years. 

General  freight  tonnage  carried 
by  the  railroads  continues  to  in- 
crease, but  the  coal  strike  will 
bring  about  a  sharp  curtailment  in 
the  total  tonnage  carried.  Car  load- 
ings for  the  week  ending  March  18 
were  823,369,  compared  with  691,- 
396  for  the  same  week  in  1921,  and 
855,060  for  the  corresponding  week 
of  1920. 

Railroads  have  released  orders 
for  8,000  cars. 

A  return  of  iVz  per  cent  on  the 
estimated  valuation  of  Class  1  rail- 
roads is  indicated  by  returns  of  170 
carriers  for  the  month  of  February. 

General  indifiference  to  the  coal 
strike  is  still  manifested  in  all  in- 
dustries. 

Building  operations,  which  al- 
ready had  approached  record  pro- 
portions, are  increasing  with  the 
coming   of   spring. 

Bank  clearings  for  the  week  end- 
ing March  30  aggregated  $6,156,- 
364,000,  a  loss  of  9.6  per  cent  from 
the  previous  week,  but  a  gain  of 
20.9  per  cent  over  the  same  week 
last  year. 

Stocks  are  buoyant,  bonds 
higher  and  money  and  exchange 
steady. 

Marked  improvement  in  the  con- 
dition of  the  agricultural  industry 
and  a  better  outlook  for  business 
generally  are  indicated  in  April  1 
reports  received  by  the  War  Fi- 
nance Corp.  from  all  parts  of  the 
country.  Live  stock  growers  and 
farmers  are  much   more  confident. 

Strong  demand  for  cattle  has  de- 
veloped. Sheep  and  lamb  markets 
continue    strong. 

Meat  stocks  in  cold  storage  are 
unusually    small. 

Cash  wheat  and  corn  markets 
continue  strong. 

Cotton  market  remains  quiet  with 
a  slight  drop  in  prices. 

Wool  and  textile  markets  are 
i     quiet. 

Unemployment  is  decreasing  in 
the  Middle  West,  and  farmers  are 
absorbing  considerable  surplus 
labor. 


20,804;  April,  1921,  with  20,187; 
June,  1921,  with  20,269;  August, 
1921,  with  20,350,  and  September, 
1921,  with  20,150. 

{Continued   on   page   789) 


April  Schedules  Call 
for  General  Increase 


Detroit  Hopes  to   Exceed  March 

Production   Figures  by 

One-Third 


DETROIT,  April  3  —  Tentative 
April  production  schedules  in  Detroit 
motor  vehicle  factories  call  for  a  gen- 
eral increase  over  all  recent  months, 
and  the  March  figures  will  be  exceeded 
about  one-third  in  practically  every 
plant.  The  new  Jewett  and  the  new 
Columbia  will  be  in  quantity  produc- 
tion for  the  first  time. 

One  or  two  additional  models  in  ex- 
isting lines  are  scheduled  to  be 
brought  out,  Buick  being  ready  to 
present  a  new  sport  phaeton  accom- 
panying its  sport  roadster  first  exhib- 
ited at  the  New  York  show  and  Lib- 
erty having  a  new  roadster  which  will 
follow  the  lines  of  its  new  phaeton  and 
which  will  sell  at  the  same  price. 

Jewett  will  turn  out  about  1200  phae- 
tons, which  with  1800  Paiges  scheduled 
will  give  that  factory  an  April  total  of 
3000.  In  March  250  Jewetts  and  1750 
Paiges  were  shipped.  Columbia  will  build 
500  of  the  new  line  in  April  and  about 
700  of  the  former  models. 

Ford  will  put  over  its  first  hundred 
thousand  month  of  1922  in  April,  the 
March  total  for  all  plants,  domestic  and 
foreign,  running  about  70,000.  There  is 
a  pressing  demand  for  inclosed  cars,  the 
Ford  company  declares,  and  orders  on 
them  are  30  days  ahead  of  possible  out- 
put. 

Dodge  Brothers  will  continue  on  a 
capacity  basiS  of  550  cars  daily  and  is 
also  far  behind  on  inclosed  cars.  To 
speed  up  production,  the  company  is  re- 
ported to  have  discouraged  the  sale  of 
inclosed  cars  for  the  next  two  months 
to  permit  it  to  reach  highest  production 
on  the  open  models. 

Hudson-Essex,  with  a  total  production 
in  March  of  about  5000,  will  increase  this 
in  April  to  a  point  that  will  give  the 
company  the  largest  April  in  its  history. 

Maxwell  will  build  250  cars  daily  in 
April,  increasing  from  the  approximate 
200  daily  schedule  in  March.  Chalmers, 
in  March  has  been  speeded  up  to  a  point 
schedule  materially  higher  for  April  than 
for  recent  months. 

Studebaker  will  build  11,000  cars  in 
April  and  has  scheduled  the  balance  of 
the  summer  on  that  basis.  Production 
in  the  face  of  a  price  increase,  reports  a 
which  gives  the  company  440  a  day  go- 
ing  into  April. 

(Continued   on   page   788) 
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All  Recent  Records  Shattered 
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Factories  in  Flint 
Show  Big  Gain  Made 

Output  for  Months  of  First  Quar- 
ter Leaps  Far  Above 
Last  Year's 


FLINT,  MICH.,  April  4— Proof  that 
the  automobile  industry  is  in  a  much 
healthier  state  than  it  was  this  time  last 
year,  and  that  its  chances  for  improve- 
ment are  good  is  evident  from  the  state- 
ments of  motor  car  company  heads  and 
the  heads  of  allied  plants. 

"Our  business  for  Feb.,  1922,  was  242 
per  cent  greater  than  that  of  February 
last  year,"  said  H.  H.  Bassett,  president 
and  general  manager  of  the  Buick  Motor 
Car  Co.  "March  production  was  double 
that  of  last  March,  and  there  is  every  in- 
dication that  our  business  will  be  better 
than  the  calendar  year  of  1921." 

Chevrolet  on  Night  Shift 

Chevrolet  Motor  Car  Co.  has  a 
schedule  of  close  to  10,000  cars  for  April 
delivery,  and  last  week  started  a  night 
shift  for  the  first  time  in  several  months. 
Nine  hundred  axles  are  now  being 
turned  out  per  day,  and  a  production  of 
800  motors  per  day  is  the  goal. 

The  Dort  Motor  Car  Co.  states  that 
January  showed  an  increase  in  produc- 
tion of  336  per  cent  as  compared  with 
Jan.,  1921.  February  showed  an  increase 
of  150  per  cent  over  January,  and  March 
made  an  equal  gain  over  February. 

Announcement  has  been  made  that  the 
plant  of  the  Flint  Motor  Axle  Co.  will 
soon  be  running  on  full  time.  The  plant 
has  been  on  a  limited  schedule  for  several 
months. 

According  to  a  statement  made  before 
a  Chamber  of  Commerce  group  by  John 
Edgerly,  general  manager,  business  for 
the  Flint  Varnish  &  Color  Works,  95  per 
cent  of  whose  output  goes  to  motor  car 
manufacturers,  has  improved  75  per  cent. 

Walter  Heginbottom  of  the  Marvel 
Carbureter  Company  reported  good  busi- 
ness conditions  in  the  sales  field  for  his 
company. 

The  Stewart  Body  Co.  this  week  re- 
quested all  of  its  mill  employees  to  report 
for  work. 

Spark   Plug  Business  Grows 

Since   January   1   the  business   of  the 

A.  C.  Spark  Plug  Co.,  which  before  April 
1  was  known  as  the  Champion  Ignition 
Co.,  has  steadily  increased,  according  to 

B.  de  Guichard,  assistant  general  man- 
ager. "This  has  been  true  both  of  ship- 
ments to  jobbers  and  to  manufacturers 
for  original  equipment,"  he  said.  "Busi- 
ness is  more  than  double  what  it  was 
this  time  last  year." 

Albert  C.  Champion  is  at  present  on  a 
trip  in  Europe,  and  one  of  his  duties  is 


HighiVay  Legislation  Now  Before  Congress  Embodies 
Ideas  of  Automotive  Industry 

By  Roy  D.  Chapin 

President  of  the  Hudson  Motor  Car  Co.  and  Chairman  of  the  Highways  Com- 
mittee of  the  National  Automobile  Chamtber  of  Commerce 

DETROIT,  April  3. 

PASSAGE  by  the  United  States  Senate  of  a  highways  appropriation  bill 
fixing  allotments  of  $50,000,000  for  the  fiscal  year  of  1923,  $65,000,000  for 
1924  and  $75,000,000  for  1925,  meets  with  the  approval  of  the  highway  com- 
mittee of  the  National  Automobile  Chamber  of  Commerce,  and  if  accepted  by 
the  House  will  mark  an  important  forward  step  in  the  development  of  a  national 
system  of  highways. 

It  has  been  our  earnest  effort  for  several  years  to  obtain  the  enactment 
of  legislation  which  would  guarantee  to  the  States  of  the  Union  the  contin- 
uance of  Federal  aid  in  the  construction  of  highways  over  a  period  of  years. 
In  this  present  bill  we  have  been  successful. 

To  insure  favorable  action  by  Congress  on  the  measure  it  devolves  upon 
each  and  everyone  in  the  industry  to  indicate  his  interest  in  the  subject  to  his 
individual  Congressional  representative.  Letters  urging  the  early  passage  of 
the  bill  should  go  forward  at  once. 

The  steady  growth  of  the  highway  system  of  the  United  States  is  a  most 
im.portant  factor  in  the  advance  of  the  automobile  industry.  Federal  partici- 
pation in  the  highway  plans  and  the  assurance  of  it  for  future  years  is  a  vital 
force  in  stimulating  the  individual  States  to  action. 


to  perfect  the  organization  of  the  A.  C. 
factory  being  started  in  Birmingham, 
England.  It  is  probable  that  a  branch 
factory  will  be  started  in  Paris,  France, 
in  the  near  future. 


Trucks  Make  Steady 
Strides  to  Recovery 


Rolls-Royce  Adds  200  Men 
to  Machining  Department 

SPRINGFIELD,  MASS.,  April  3— 
Rolls-Royce,  Inc.,  is  adding  200  men  to 
its  machining  department  this  week.  In- 
creased production  is  also  reported  in 
bodies  for  the  chassis.  This  expansion 
comes  as  the  result  of  recent  gains  in 
sales  and  the  improved  prospects  for 
spring  and  summer  business. 

Particularly  worthy  of  note  is  the  re- 
cent increase  of  business  reported  in  the 
Chicago  district,  indicating  that  the 
North  Central  States  are  making  a  re- 
covery from  the  agricultural  depression 
that  for  months  has  retarded  business. 


Export  Trade  Picking  Up, 
Wichita  President  Savs 

WICHITA  FALLS,  TEXAS,  April  1.— 
Inquiries  for  trucks  are  greater  than  at 
any  time  since  1919  and  export  business 
is  picking  up,  according  to  J.  G.  Culber- 
son, president  of  the  Wichita  Truck  Co. 
Culberson  states  that  the  plant  is  now 
turning  out  more  than  60  trucks  a  month 
and  that  he  expects  soon  to  increase  the 
output  to  the  capacity  of  the  plant,  which 
is   about   400    a    month. 

The  company  is  doing  business  in  half 
the  States  of  the  nation  and  is  making 
shipments  to  several    foreign    countries. 


Establish  Gains  Through  Lighter 

Vehicles — Releases  on  Parts 

Increasing 

DETROIT,  March  29— The  truck  in- 
dustry is  making  steady  strides  toward 
recovery  and  is  coming  back  principally 
through  the  medium  of  the  lighter  ve- 
hicles. Every  month  this  year  has  seen 
increased  releases  to  the  parts  makers, 
March  business  doubling  February,  and 
April  releases,  already  indicated,  will 
double  March. 

Most  of  the  releases  are  for  parts  for 
1%-ton  vehicles.  There  is  considerable 
business  in  2  to  3-ton  sizes,  but  after 
three  the  business  is  light.  For  the 
present  the  heax'y-duty  truck  has  en- 
tirely given  way  before  its  lighter 
brethren. 

Explanations  for  the  buying  of  lighter 
ti'ucks  give  it  as  an  indication  of  a  re- 
turn of  general  business,  but  on  a  lighter 
basis  than  formerly  and  requiring  more 
frequent  deliveries  of  smaller  shipments. 
It  is  also  declared  that  many  truck  buy- 
ers, unable  to  finance  the  purchase  of 
a  heavy  truck  now,  are  using  the  lighter 
trucks   temporarily. 

All  of  the  specialized  unit  truck  build- 
ers are  declared  to  be  getting  a  volume 
of  business,  the  amount  depending 
largely  upon  their  merchandising  meth- 
ods and  the  character  of  the  clientele  in 
which  they  specialize. 
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Nash  Contract  Has 

Price  Cut  Clause 


Gives  Dealers   Six  Months'   Pro- 
tection— Not  to  Be  Rewritten 
Each  Year 


KENOSHA,  WIS.,  April  3— A  dealer 
contract  which  does  not  have  to  be  re- 
written each  year,  but  holds  good  as  long 
as  the  relationship  between  the  factory 
and  the  dealer  is  mutually  satisfactory 
and  which  gives  dealers  six  months'  pro- 
tection on  price  reductions  has  been 
adopted  by  the  Nash  Motors  Co. 

Regarding  the  new  contract,  which  is 
expected  to  be  ready  for  distribution 
within  a  short  time,  Nash  Motors  to-day 
made  the  following  statement: 

The  contract,  once  written,  is  continuous 
in  the  sense  that  it  does  not  have  to  be  re- 
written each  year,  but  holds  good  as  long  as 
the  business  relationship  it  cements  is  mu- 
tually satisfactory  to  the  factory  and  the 
dealer. 

The  thought  of  the  Nash  Motors  Co.  behind 
this  clause  is  that  it  wishes  the  Nash  dealer 
to  feel  the  permanency  of  his  relationship 
with  the  factory  and  that  he  may  retain  this 
valuable  franchise  as  long  as  he  continues  to 
give  the  Nash  company  satisfactory  represen- 
tation. 

Tlie  second  important  feature  of  the  new 
Nash  contract  is  that  the  dealer  is  given  pro- 
tection on  all  current  models  of  new  Nash 
cars  that  he  may  have  on  hand  and  which 
may  have  been  shipped  him  from  the  factory 
during  a  period  of  six  months  immediately 
prior  to  the  announcement  of  any  price  re- 
duction by  the  factory. 
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several  prominent  individuals  connected 
with  the  local  division  of  the  A.  A.  A. 
likewise  severed  their  connection. 

According  to  the  statement  issued  by 
UUman,  his  resignation  was  due  to  the 
employment  of  professional  membership 
promoters  by  the  A.  A.  A.,  under  a  con- 
tract signed  by  George  C.  Diehl,  national 
president.  Ulfman  said  that  the  manage- 
ment of  the  local  district  division  was 
removed  from  control  of  the  advisory 
board  and  placed  in  the  hands  of  profes- 
sional promoters  and  the  annual  dues  in- 
creased from  $5  to  $10.  He  claimed  that 
hundreds  of  protests  were  received  as  to 
the  methods  used  by  the  promoters 
against  the  increase  of  membership  dues. 

Denial  that  the  organization  was  be- 
ing commercialized  has  been  made  in  a 
formal  statement  by  Diehl.  He  contends 
that  the  increase  in  dues  which  Ullman 
protested  was  made  to  put  the  District 
of  Columbia  on  an  equality  with  other 
clubs  which  pay  the  $10  rate.  Diehl  in- 
sisted that  it  was  a  legitimate  campaign 
which  had  been   authorized. 


Saxon  Leases  Quarters 

in  Ypsilanti  Factory 

DETROIT,  April  3— The  Saxon  Motor 
Car  Corp.  has  decided  to  remove  its  plant 
to  Ypsilanti,  where  it  has  leased  quar- 
ters in  an  automobile  manufacturing  fac- 
tory already  established.  The  company 
owns  no  real  estate  in  Detroit  and  has 
rented  the  property  it  occupies  here. 

The  Saxon  company  has  requested  its 
creditors  to  grant  an  extension  of  time 
on  their  claims.  It  believes  that  if  this 
relief  is  granted,  it  will  be  able  to  ex- 
tricate itself  from  its  present  difficul- 
ties. The  plan  proposed  will  not  be  '"".it 
into  operation  unless  80  per  cent  of  the 
creditors  consent. 


Protesting  Methods  Used, 
A.  A.  A,  Secretary  Resigns 

WASHINGTON,  April  1.— jResigning 
as  secretary  of  the  American  Automo- 
bile Association  and  as  editor  of  the 
"American  Motorist,"  as  a  protest 
against  the  new  methods  of  obtaining 
membership  in  the  Washington  district, 
the  action  of  William  Ullman  has  pro- 
voked widespread  discussion  in  the  au- 
tomobile trade,  especially  among  car 
dealers  and  owners. 

Ullman  has  been  prominently  identi- 
fied with  organization  work  of  A.  A.  A. 
for  a  number  of  years. 

Simultaneously    with    his    resignation 


A.  E.  A.  Committee  Works 
Toward  Uniform  Practice 

CHICAGO,  April  1.— The  Standardiza- 
tion Committee  of  the  Automotive  Equip- 
ment Association  met  last  week  at 
Cleveland  and  adopted  recommendations 
concerning  109  items  of  automotive 
equipment.  The  recommendations  have 
to  do  with  packing,  marking  and  the 
elimination  of  sizes  and  types.  The  pur- 
pose of  the  committee  is  to  endeavor  to 
establish  uniform  practices  among  manu- 
facturers as  to  sizes  and  types  and  meth- 
ods of  packing  and  marking.  The  elimi- 
nation of  unnecessary  sizes  and  types  is 
expected  to  result  in  considerable  saving 
to  makers  and  dealers. 

The  committee  is  now  at  work  on  the 
preparation  of  a  handbook  in  which  the 
recommendations  it  has  adopted  will  be 
listed.  The  book  also  will  contain  ex- 
tracts from  the  recommendations  of  the 
Society  of  Automotive  Engineers.  It 
will  be  a  loose  leaf  book  and  additional 
sheets  will  be  published  as  new  recom- 
mendations are  made. 


KERN  TO  MAKE  STATEMENT 

WASHINGTON,  April  3— The  Alien 
Property  Custodian  announces  that  in- 
vestigation of  the  sale  of  the  Bosch-Mag- 
neto Co.  to  Martin  E.  Kern  of  Allentown, 
Pa.,  is  still  far  from  complete.  Upon 
his  return  from  Europe,  Kern  came  im- 
mediately to  Washington  for  a  confer- 
ence with  officials  of  the  department.  He 
has  stated  that  he  soon  will  issue  a  state- 
.nent  of  his  case. 


RECEIVER  FOR  LEASE  MOTORS 

NEW  YORK,  April  3— A  petition  in 
bankruptcy  has  been  filed  against  the 
Lease  Motors  Co.,  Inc.,  manufacturers 
of  motor  trucks  at  Long  Island  City.  The 
liabilities  are  said  to  exceed  $75,000  and 
the  assets,  $50,000.  The  petitioning  cred- 
itors have  claims  aggregating  $1,600. 
Judge  Knox  has  named  Ely  Newmann 
receiver. 


April  6,  1022 

Holders  of  Chalmers 
Notes  Form  Conunittee 

Company  Defaults  in  Payment  of 

Interest — No  Bearing  on 

Maxwell  Finances 

NEW  YORK,  April  3— A  committee  to 
protect  the  interests  of  note  holders  of 
the  Chalmers  Motor  Corp.  has  been 
formed  here  as  the  result  of  the  default 
by  the  company  in  the  payment  of  $94,- 
000  interest  due  April  1  on  $3,150,000 
first  mortgage,  6  per  cent  gold  notes.  The 
committee  is  headed  by  M.  N.  Buckner, 
chairman  of  the  board  of  the  New  York 
Trust  Co.,  with  Alfred  A.  Cook  as  coun- 
sel. The  other  members  are  Philemon 
Dickinson  of  C.  D.  Barney  &  Co.  and  Mar- 
tin F.  Stern  of  J.  S.  Bache  &  Co. 

It  is  stated  by  the  committee  that  in 
its  judgment  "it  is  imperative  that 
prompt  and  concerted  action  be  taken 
by  the  note  holders  for  their  protection 
and  that  the  notes  should  be  deposited 
immediately."  In  order  to  participate  in 
the  benefits  of  the  protective  agreement, 
holders  of  notes  must  deposit  them  on 
or  before  April  20  with  the  New  York 
Trust  Co. 
Maxwell  Merely  Stockholder 

Walter  P.  Chrysler,  chairman  of  the 
board  of  the  Maxwell  Motor  Corp.,  stated 
to-day  that  he  had  no  statement  to  make 
at  this  time  in  reference  to  the  default 
on  the  Chalmers  notes.  It  is  asserted, 
however,  that  it  has  no  direct  bearing 
on  the  Maxwell  finances,  as  the  latter 
company  simply  occupies  the  position  of 
stockholder  and  creditor  toward  the 
Chalmers  company,  having  no  liability 
for  Chalmers  notes  or  accounts. 

When  the  reorganization  plan  to  effect 
a  merger  of  the  Maxwell  Motor  Co.,  Inc., 
and  the  Chalmers  Motor  Corp.  was  de- 
clared effective,  the  first  mortgage 
Chalmers  notes  were  left  undisturbed  by 
the  plan.  The  Maxwell  Motor  Corp., 
which  was  incorporated  in  West  Virginia 
a  year  ago,  owns  more  than  95  per  cent 
of  the  capital  stock  of  the  Chalmers  cor- 
poration. The  Chalmers  first  mortgage 
notes,  which  are  dated  Sept.  1,  1917,  were 
issued  to  provide  $3,000,000  in  cash  to  be 
used  by  the  Maxwell  Motor  Co.,  Inc., 
under  ^  the  terms  of  its  lease  of  the 
Chalmers  plant.  They  constituted  a  first 
lien  on  the  real  estate,  buildings,  plants 
and  other  assets  formerly  leased  by  the 
Maxwell  Motor  Co.,  Inc.,  and  now  a  part 
of  the  property  of  the  Maxwell  Motor 
Corp. 

Officers  of  the  Maxwell  corporation  as- 
sert that  its  financial  position  is  extreme- 
ly strong.  This  is  reflected  in  its  ratio 
of  quick  assets  to  demand  liabilities  which 
are  between  six  and  seven  to  one.  It  is 
expected  that  capacity  production  will 
be  approached  in  the  next  few  months. 

Aim  Is  Constructive  Action 

DETROIT,  April  5 — B.  E.  Hutchinson, 
vice-president  and  treasurer  of  both  the 
Maxrwell  and  Chalmers  corporations,  said 
{Continued  on  page   791) 
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Stewart- Warner  Wins 
Another  Patent  Suit 


Decree  Concerning  Vacuum  Feed 

Tanks  Issued  Against  Ireland 

&  Matthews 


DETROIT,  April  3— The  application  of 
the  Stewart-Warner  Speedometer  Corp. 
for  an  injunction  to  prohiVjit  the  manu- 
facture and  distribution  of  vacuum  gaso- 
line feed  tanks  by  Ireland  &  Matthews 
Manufacturing  Co.  of  this  city  has  been 
granted  by  Judge  Tuttle  in  Federal 
Court  here.  The  decree  also  ordered  the 
Ireland  &  Matthews  company  to  render 
an  accounting  to  the  Stewart-Warner 
company  on  account  of  infringement  of 
the  latter's  patents. 

It  was  held  by  the  court  that  the  Webb 
Jay  patents  covering  the  vacuum  gaso- 
line feed  system,  owned  by  the  Stewart- 
Warner  company,  were  infringed  by  the 
Weinberg  tank,  which  was  the  type  manu- 
factured by  Ireland  &  Matthews.  Stew- 
art-Warner has  won  a  number  of  other 
similar  suits  against  other  manufac- 
turers. 
Opinion  of  Court 

The  interlocutory  decree  entered  by 
Judge  Tuttle  is  as  follows: 

1.  That  United  States  letters  patent  No. 
1,132,273,  granted  to  Webb  Jay,  dated  March 
16,  1915.  for  improvement  in  fuel  feeding  de- 
vices for  internal  combustion  engines  are 
S'ood  and  valid  letters  patfiiit  as  to  claims 
nine  and  fourteen  thereof. 

2.  That  the  complainant.  Stewart-Warner 
Speedometer  Corp.,  possesses  the  full  right  to 
said  invention  as  covered  by  said  patent  No. 
1,132.273,  by  virtue  of  an  exclusive  license 
thereunder  from  the  complainant,  Webb  Jay, 
that  the  complainant  Webb  Jay  is  the  owner, 
subject  to  said  exclusive  license,  of  the  whole 
right,  title  and  interest  in  and  to  said  patent 
1,132,273. 

3.  That  the  defendant,  Ireland  &  Matthews 
Mfg.  Co.,  has,  by  making,  selling  and  using 
devices  substantially  such  as  shown  in  said 
United  States  patent  1,132,273,  infringed 
claims  9  and  14  of  said  patent  and  has  vio- 
lated the  exclusive  rights  of  the  complainant 
thereunder. 

4.  That  the  complainant  recover  of  the  said 
defendant  all  the  gains  and  profits  made  by 
it  and  all  the  damage  sustained  t)y  said  com- 
plainant by  reason  of  said  infringement  by 
said  defendant  of  said  claims  9  and  14  of 
said  patent  1,132,273  ;  that  said  cost  be  re- 
ferred to  William  S.  Sayres,  Jr.,  having  ex- 
l)erience  and  special  fitness  in  matters  of  ac- 
counting, residing  in  Detroit,  Mich.,  as  master 
pro  hoc  vice  to  ascertain  and  report  to  the 
court  the  number  of  said  infringing  devices 
made,  used  or  sold  by  said  defendant  since 
said  March  16,  1915,  from  infringing  the  said 
exclusive  rights  of  said  complainant  by  the 
manufacture,  use  or  sale  of  devices  infringing 
said  claims  9  and  14  of  said  United  States 
jiatent  1,132,273  and  also  the  damages  which 
the  complainants  have  suffered  by  reason  of 
•said  infringement. 

5.  It  is  further  adjudged,  ordered  and  de- 
creed that  a  writ  of  injunction  in  accordance 
with  the  prayer  of  the  bill  of  complaint  herein 
be  issued  by,  from  and  under  the  seal  of  this 
court  perpetually  restraining  and  enjoining 
the  defendant,  its  agents,  employees,  servants, 
workmen  and  all  others  acting  under  or  by 
its  authority,  from  any  further  acts  infring- 


GOVERNMENT  TO  FILM 
STORY  OF  PRODUCTION 

WASHINGTON,  April  6— Plans 
have  been  completed  for  the  pro- 
duction of  a  motion  picture  film  to 
be  called  "The  Story  of  an  Vutomo- 
bile,"  produced  under  the  direction 
of  the  Automotive  Divi.sion,  Depart- 
ment of  Commerce.  It  i.s  part  of 
their  plan  to  interest  the  public  in 
production  methods.  It  has  been 
announced  that  the  work  of  filming 
the  various  processes  will  be  started 
April   18. 

Arrangements  have  been  made 
with  Dodge  Brothers  to  show  the 
complete  methods  of  manufacture 
of  an  automobile  from  the  new  ma- 
terial to  the  finished  product,  and 
will  bring  out  in  a  clear  way  the 
efficient  methods  used  in  this  con- 
nection, as  well  as  present  in  a 
graphic  way  the  welfare  work  being 
carried  on  in  the  industry.  No  pic- 
tures will  be  released  without  com- 
plete approval  of  Government  of- 
ficials, and  every  effort  will  be  made 
to  give  wide  circulation  to  the  films. 

This  line  of  endeavor  on  the  part 
of  the  Automotive  Division  is  in 
keeping  with  the  policy  of  Secre- 
tary Herbert  Hoover  of  placing 
every  resource  of  the  Government 
at  the  command  of  the  automotive 
industry  to  promote  the  export 
trade  and  maintain  the  supremacy 
of  American  automotive  products 
in  the  markets  of  the  world. 


ing  the   said   claims   9   and   14   on  said   patent 
1.132,273. 

6.  That  the  complainant  upon  said  account- 
ing aforesaid  have  the  right  to  cause  an 
examination  of  the  said  defendant  or  its 
employees  or  any  of  them  and  also  to  exam- 
ine the  account  books,  vouchers  and  docu- 
ments of  the  defendant  for  the  purpose  of 
ascertaining  the  character  and  amount  of 
such  infrinr-  -g  and  that  the  defendant 
and  its  employees  and  all  other  persons  hav- 
ing custody  of  such  account  books,  vouchers 
and  documents  of  the  defendant  attend  for 
this  purpose  before  the  said  Alaster  in  Chan- 
cery at  such  time  as  said  Master  in  Chancery 
shall  direct. 

7.  That  said  complainants  recover  of  the 
defendant  their  costs,  charges  and  disburse- 
ments   in    this   suit  to   be   taxed. 


Bassick  Company  Moves 

to  New  Chicago  Plant 

CHICAGO,  April  3.  —  The  Bassick 
Manufacturing  Co.,  manufacturer  of  the 
Alemite  lubricant  system  for  automo- 
biles, has  moved  to  its  new  plant  at 
2630  North  Crawford  Avenue.  The  new 
plant  has  70,000  square  feet  of  floor 
space.  It  is  one  story  high  and  of  saw- 
tooth construction,  and  so  designed  that 
artificial  light  will  rarely  be  necessary. 
The  ground  area  covers  about  160,000 
square  feet,  which  allows  for  expansion. 

The  officials  of  the  company  state  that 
there  is  an  increased  demand  for  their 
product  and  that  300  automobile  dealers 
are    using   their   equipment. 


Reynolds  Spring  Co. 
Enters  Radio  Field 


Accepts   $5,000,000    Contract   to 

Make  Apparatus  for  New 

York  Concern 


DETROIT,  March  31— R  e  y  n  o  1  d  s 
Spring  Co.,  one  of  the  largest  manufac- 
turers of  automobile  cushion  springs  in 
the  industry,  has  accepted  a  contract 
from  the  DeForest  Radio  Telephone  & 
Telegraph  Co.,  New  York,  for  the  manu- 
facture of  its  radio  apparatus  and  parts 
over  a  period  of  ten  years.  An  initial 
order  approximating  $.5,000,000  will  be 
shipped  between  April  1  and  Dec  31, 
1922. 

To  manufacture  the  radio  apparatus 
the  company  will  employ  its  former 
plant  in  East  Avenue,  Jackson.  Manu- 
facture of  its  automobile  springs  was 
transferred  recently  to  a  new  plant  in 
Water  Street,  that  city.  The  manufac- 
ture of  the  two  diff'ering  lines  will  thus 
be  kept  entirely  separate. 

Announcement  of  the  company's  new 
activity  was  contained  in  a  letter  sent 
by  President  Wiley  R.  Reynolds  to  stock- 
holders, in  which  he  expressed  the  belief 
that  the  radio  business  will  make  rapid 
strides.  No  new  financing  will  be  neces- 
sary to  enable  the  company  to  proceed 
with  its  radio  business. 

A  license  for  the  manufacture  of  bake- 
lite  has  been  obtained  from  the  General 
liakelite  Co.,  New  York,  under  which 
the  company  will  begin  the  manufac- 
ture of  new  parts  for  the  automobile 
industry  as  well  as  for  radiophone  pur- 
poses. The  bakelite  products  will  be 
marketed  through  a  separate  se'ling  or- 
ganization. From  300  to  500  employees 
will  be  added. 


Trade  Bodies  to  Discuss 
Exports  with  Gordon  Lee 

NEW  YORK,  April  3— A  meeting  of 
the  export  committees  of  all  the  automo- 
tive trade  associations  has  been  called  for 
April  13  at  Washington  by  Gordon  Lee. 
chief  of  the  automotive  division  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce. The  purpose  of  the  conference 
will  be  to  exchange  ideas  on  how  best 
to  promote  sales  abroad  of  American- 
made  automotive  products.  The  advis- 
ability of  holding  periodical  meetings  of 
export  managers  at  Washington  also  will 
be  considered. 

The  organizations  which  have  been  in- 
vited to  send  representatives  to  the  meet- 
ing include  the  National  Automobile 
Chamber  of  Commerce.  The  Motor  and 
Accessory  Manufacturers  Association,  the 
Society  of  Automotive  Engineers,  the 
Motorcycle  and  Allied  Trades  Associa 
tion.  the  Aeronautical  Chamber  of  Com- 
merce, the  National  .\ssociation  of  Motor 
and  Engine  Manufacturers,  the  National 
Association  of  Motor  Truck  Industries, 
the  Association  of  Automotive  Equip- 
ment Manufacturers  and  the  Class  Jour- 
nal Co. 
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then,  however,  the  laws  have  been  modi- 
fied or  repealed,  and  the  officials  of  the 
company  were  induced  to  bring  the  plant 
back  to  Louisville. 

J.  L.  Gardner,  general  manager  of  the 
New  Albany  factory,  states  that  the  cost 
of  the  building  is  uncertain.  It  will  have 
a  frontage  of  174  ft.  and  will  be  four 
stories  high.  The  floor  space  will 
amount  to  70,000  sq.  ft. 


April  6,  192Z 

Translates  Balance 

Sheet  for  Dealers 


CHICAGO,  April  3— The  International 
Harvester  Co.  for  1921  reports  gross 
sales  of  $121,215,000,  a  reduction  of  46 
per  cent  from  the  total  for  1920.  The 
net  profit  for  the  year  was  $4,149,000, 
compared  with  $16,655,300  the  year  be- 
fore. The  business  done  in  this  country 
produced  no  profit,  says  the  report,  the 
profit  shown  having  been  derived  entire- 
ly from  the  company's  foreign  trade. 

The  net  profits  for  the  year  fell  far 
short  of  dividend  requirements,  which 
called  for  cash  payments  of  $4,215,673 
on  the  preferred  stock,  $5,112,786  on  the 
common  stock,  and  $3,645,414  for  stock 
dividends.  These  amounts,  less  the  profits 
reported,  were  charged  to  the  profit  and 
loss  surplus,  which  reduced  the  account 
to  $59,526,787  at  the  close  of  1921,  com- 
pared with  $68,350,741  at  the  end  of  1920. 

Current  assets  were  listed  in  the  bal- 
ance sheet  at  $179,554,282  and  current 
liabilities  at  $27,507,540,  leaving  net 
working  capital  of  $152,046,742.  The  as- 
sets included:  Inventories,  $114,085,765; 
accounts  receivable,  $56,283,380;  invest- 
ments, $823,484,  and  cash,  $8,361,651. 

Harold  F.  McCormick,  president  of  the 
company,  in  his  remarks  to  stockholders, 
said  that  the  year  1921  was  the  "worst  in 
the  history  of  the  agricultural  implement 
business."     Continuing,  he  stated: 

Shipments  to  Russia 

Notwithstanding  the  conditions  adverse  to 
foif-ign  trade,  the  volume  of  the  company  s 
business  abroad  in  1921  compared  much  more 
favorably  with  1920  than  did  the  busmess  m 
the  United  States.  During  the  year  the  com- 
pany sent  machines  to  Russia,  receivmg  the 
entire  purchase  price  of  approximately 
$1  600,000  in  United  States  money.  This  is 
the  first  transaction  of  this  kind  in  some 
years  Substantial  .shipments  were  made  to 
Poland,  credit  being  granted  for  part  of  the 
purchase  price  under  guaranty  of  the  Polish 
Government.  .   .^    ,  ^, 

Representatives  of  the  company  visited  the 
works  at  Lubertzy,  near  Moscow,  Russia, 
during  the  fall  of  1921.  The  Russian  works 
have  not  been  nationalized  and  have  been 
continuously  under  the  management  of  the 
company's  employees.  The  property  is  re- 
ported to  be  in  excellent  condition.  Agri- 
cultural machinery  is  being  manufact.'red 
there  and   distributed  to  the  Russian  tracie. 

McCormick  in  his  remarks  in  general 
said  that  the  "rapid  and  severe  decline 
during  that  period  in  the  price  of  prac- 
tically all  farm  products  greatly  dimin- 
ished the  purchasing  power  of  the  farmer 
and  had  a  depressing  effect  upon  the  im- 
plement business,  which  is  dependent  for 
its  success  upon  the  prosperity  of  its  ul- 
timate  customer — the    farmer." 

Company  Returns  to  Kentucky 

LOUISVILLE,  March  30— The  return 
of  the  International  Harvester  Co.  to 
Kentucky  will  be  marked  by  the  opening 
of  bids  on  the  new  office  and  warehouse 
building,  to  be  erected  here.  The  com- 
pany moved  its  Louisville  plant  to  New 
Albany  about  eleven  years  ago,  following 
the  enactment  by  the  Kentucky  Legisla- 
ture   of    several    anti-trust    laws.      Since 


$250,000  Back  Royalties 

Awarded  to  Inventor 

MINNEAPOLIS,  April  3.— R.  B.  Hart- 
sough  of  Mmneapolis  has  been  awarded 
more  than  ^AbOfioO  in  bacK  royalties  and 
interest  on  the  "Happy  Farmer"  tractor, 
in  a  suit  begun  in  1919  in  the  Federal 
court  for  western  Wisconsin  and  carried 
througn  to  the  Circuit  Court  of  Appeals 
for  the  Seventh  District,  sitting  in  Chi- 
cago. The  suit  was  brought  against 
Aloert  Hirschheimer,  of  La  Crosse,  and 
others. 

He  claimed  to  have  designed  the  trac- 
tor and  to  have  built  it  in  small  quanti- 
ties prior  to  1915,  when  he  entered  into 
agreement  with  the  defendant  whereby 
the  latter  received  the  manufacturing 
privilege  and  was  to  pay  Hartsough  on 
the  basis  of  3  per  cent  on  the  retail 
selling  price  of  each  machine.  It  was 
alleged  that  Hartsough  was  induced  in 
1916  to  cancel  his  contract,  following 
which  Hirschheimer  reorganized  the  com- 
pany and  resumed  manufacture  as  the 
La  Crosse  Tractor  Co.  The  contract  is 
restored  and  the  cancellation  set  aside  by 
the  court  action. 


Charge  of  Auto  Stores' 

Head  Not  Sustained 

PHILADELPHIA,  April  3— Albert  E. 
Williamson,  Boston,  and  Adolph  May- 
mayer,  Brooklyn,  whom  Edward  B.  P. 
Carrier,  president  of  the  bankrupt  United 
Auto  Stores,  Inc.,  had  arrested  for  al- 
leged conspiracy  to  wreck  the  concern, 
have    been   discharged   by   a    magistrate. 

The  former  head  of  the  Auto  Stores 
charged  that  Williamson,  whom  he  had 
brought  in  to  reorganize  the  United 
Guaranty  Corp.,  the  stock-selling  agency 
for  the  Auto  Stores,  and  Maymayer,  who 
had  been  head  of  the  sales  force,  had 
thrown  the  business  into  a  receivership 
for  their  own  gain.  After  reviewing  the 
testimony,  the  magistrate  asserted  that 
he  found  no  grounds  for  holding  William- 
son and  Maymayer. 


SANCTIONS  AUSTIN  PLAN 

LONDON,  March  17  {By  Mail)  — 
'"'he  High  Court  has  formally  sanctioned 
ine  plan  of  the  creditors  of  the  Austin 
Co.  for  the  continuance  of  the  business 
on  approved  terms.  The  effect  of  this 
decision  is  to  close  the  protracted  litiga- 
tion affecting  the  company,  to  affirm  that, 
in  the  court's  opinion,  the  company  can 
carry  on  its  business  at  a  profit  and  to 
leave  it  free  to  do  so.  The  company 
is  reported  to  be  making  a  fair  net  profit, 
the  new  "Twelve"  model  having  proved 
a  great  success. 


Hart-Parr  Co.  Sets  Out  Facts  So 

They  Can  Be  Understood 

Readily 

CHARLES  CITY,  IOWA,  March  31— 
The  Hart-Parr  Co.  has  made  a  departure 
from  the  usual  method  of  handling  an- 
nual financial  statements  and  has  trans- 
lated it  into  the  simplest  terms,  so  that 
it  can  be  understood  readily  by  distrib- 
utors and  dealers  to  whom  it  has  been 
sent. 

The  balance  sheet,  as  it  has  been  pre- 
pared by  the  Hart-Parr  Co.,  follows: 
We  have   cash   in  bank    $190,232.23 
Certificates    of   deposit 

and       nniscellaneous 

notes     and     accounts 

(less  allowances)....       225,516.74 
Merchandise          Inven- 
tories            515,057.19 

The  above  total  repre- 
sents      our      current 

assets    as    separated 

from      fixed       assets, 

buildings,  etc 930,806.16 

This     gives      us     total 

net  quick  assets  of..  $769,970.19 

In      addition       to      the 

quick  assets  we  have 

a     total     investment, 

(less  depreciation)  in 

buildings,    equipment 

and       miscellaneous 

property     which     we 

term    as   fixed   assets 

of     1,326,859.63 

Against      these       fixed 

assets    we    have    lia- 
bilities    of 524,597.09 

These      liabilities      in- 
clude reserves  set  up 

not        paid,        money 

owing    on    buildings, 

which    is    being    paid 

off    yearly,     none    of 

which     Is     past     due, 

and  eq'-.ipment.     The 

net  credit  balance  on 

fixed  assets   is 802,262.54 

This   makes   a  total   of 

net  assets  of 1,572,232.73 

This  amount  of  money  is  the  value  of  the 
stockholders'  investment  in  the  company 
after  paying  all  obligations.  In  our  assets 
there  is  no  item  of  good  will,  patents  or 
anything   else  but  that  is   a  tangible    asset. 


Sterling  Knight  Buys 

Accurate  Machine  Plant 

CLEVELAND,  April  3— The  Sterling 
Knight  Motor  Car  Co.  has  purchased  the 
$1,000,000  plant  of  the  Accurate  Machine 
Co.  here.  Engineering  and  mechanical 
experiments  have  been  carried  on  for 
more  than  two  years  by  James  G.  Ster- 
ling, vice-president  and  treasurer  of  the 
company,  assisted  by  a  number  of  men 
who  have  been  with  him  in  other  ven- 
tures. 

The  Knight  engine  has  been  changed  in 
some  respects  and  the  idea  of  the  com- 
pany will  be  to  build  distinctive  custom 
chassis,  using  this  type  engine.  No  price 
has  been  set,  as  the  early  production  will 
be  priced  to  the  particular  job. 


April  6,  1923 


Washington  Active 
on  Trade  Body  Work 


Congressional  Committee  May  Aid 

in  Defining  Rights  of 

Associations 


WASHINGTON,  April  5  — A  resolu- 
tion providing  for  the  creation  of  a  com- 
mittee to  investigate  existing  conditions 
of  industry  and  commerce  in  the  United 
States  for  the  purpose  of  recommending 
to  Congress  legislation  defining  the  rights 
and  limitations  of  cooperating  organiza- 
tions as  distinguished  from  illicit  combi- 
nations in  restraint  of  trade,  has  been 
introduced  by  Senator  Edge  of  New  Jer- 
sey. 

A  similar  resolution  has  been  intro- 
duced in  the  House  by  Representative 
McArthur  of  Oregon. 

Outgrowth  of  Court  Decision 

This  action  is  the  direct  outgrowth  of 
the  Supreme  Court  decision  in  the  hard- 
wood lumber  case,  which  left  in  an  ex- 
ceedingly nebulous  state  the  question  of 
what  activities  are  permissible  for  trade 
organizations. 

A  committee  appointed  by  the  Cham- 
ber of  Commerce  of  the  United  States,  of 
which  Alfred  Reeves,  general  manager  of 
the  National  Automobile  Chamber  of 
Commerce,  is  a  member,  is  holding  a 
meeting  here  today  to  discuss  what  can 
be  done  to  determine  definitely  the  ac- 
tivities in  which  trade  associations  may 
engage. 

Secretary  of  Commerce  Hoover  has 
called  a  conference  here  for  April  12  of 
representatives  of  trade  associations  to 
consider  the  compilation  and  dissemina- 
tion of  statistical  information  concerning 
various  industries. 

McArthur's   Resolution 

The  resolution  introduced  by  Represen- 
tative McArthur  follows: 

Whereas  the  revival  of  the  industrial  ac- 
tivities of  the  United  States  is  essential  to 
the  welfare  of  the  individual  a.s  well  as  the 
nation,  and  whereas  business  has  been  suf- 
fering severe  depression  from  which  its  re- 
construction should  be  stimulated  by  every 
legitimate  means,  and  whereas  business  pro- 
cedure that  will  without  protecting  monop- 
olies, eliminate  waste  in  production  or  distri- 
bution, lower  costs,  simplify  and  standardize 
methods,  increase  efficiency  and  the  morale 
of  business,  is  a  beneficial  factor  in  economic 
progress,   and 

Whereas,  Congressional  action  has  already 
been  taken  to  assist  in  agricultural  co-opera- 
tive marketing  and  distribution;   and 

Whereas,  The  industrial  tendency  is  to- 
ward the  substitution  of  research  and  scien- 
tific business  methods  and  previous  uncer- 
tainty and  ignorance;  and 

Whereas,  business  is  hesitating  because 
unable  to  secure  guidance,  legal  or  govern- 
mental, which  will  clearly  indicate  the  proper 
lines  of  conduct  in  business  association:  and 
Whereas,  business  is  entitled  to  know  in 
definite  terms  what  it  legally  can  and  cannot 

A  joint  committee  of  CongreSvS  be  created, 
to  be  composed  of  six  members  from  each 
branch,  whose  duty  It  .shall  be  to  investigate 
existing  conditions  of  industry  and  commerce 
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in  the  United  States  and  the  markets  of  for- 
eign countries,  insofar  as  the  same  directly 
affect  industry  and  commerce  of  the  United 
States,  including  questions  as  to  production, 
distribution,  labor  and  business  methods,  and 
to  report  to  Congre.ss  and  to  suggest  such 
legislation,  if  any,  as  it  may  deem  best  upon 
these  subjects  with  special  reference  to  the 
most  effective  ways  and  means  to  revive  in- 
dustry and  to  stimulate  foreign  iinrt  domestic 
trade,  to  stabilize  business  conditions  as  to 
the  future,  to  minimize  the  danger  and  dis- 
tress of  recurring  periods  of  business  depres- 
sion with  their  resultant  cycles  of  general 
unemployment,  and  to  define  the  rights  and 
limitations  of  co-operative  organizations  as 
distinguished  from  illicit  combinations  in  re- 
straint of  trade. 
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Timken  Prepares  Way 
for  Profitable  Year 


Lincoln-Ford  Company 
Formed  for  $15,000,000 

DETROIT,  April  4— The  Lincoln-Ford 
Motor  Car  Co.  has  been  incorporated  in 
Michigan  as  a  successor  to  the  Lincoln 
Motor  Co.  It  is  capitalized  at  $15  000,- 
000,  all  in  common  stuck,  of  which  $250,- 
000  has  been  subscribed  and  paid  for  in 
cash. 

All  but  three  of  the  2500  shares  of 
stock  already  issued  are  held  by  Edsel 
B.  Ford.  The  other  stockholders  are 
Henry  Ford,  Henry  M.  Leland  and  Wil- 
fred C.  Leland,  each  of  whom  holds  one 
share. 

Oflfiicers  of  the  new  company  are :  Presi- 
dent, Henry  M.  Leland;  vice-president 
and  general  manager,  W.  C.  Leland;  sec- 
ond vice-president,  Edsel  Ford;  secretary 
and  treasurer,  W.  T.  Nash;  assistant  sec- 
retary and  treasurer,  B.  J.  Craig.  The 
directors  are  the  Lelands  and  the  Fords. 
The  Lelands  continue  in  the  positions 
they  held  in  the  original  Lincoln  com- 
pany as  does  Nash.  Craig  is  secretary 
of  the  Ford  Motor  Co. 

It  is  understood  that  it  has  not  been 
determined  how  the  stock  of  the  new 
company  finally  will  be  distributed  be- 
tween the  Ford  and  Leland  families. 


Ohio  Halts  Stock  Sale 

by  Seven  Rubber  Firms 

AKRON,  April  3— Further  stock  sales 
by  seven  Ohio  rubber  companies  with 
an  aggregate  capital  stock  of  $12,979,925, 
have  been  ordered  stopped  at  once  by 
Arthur  L.  Stewart,  Ohio  state  securities 
commissioner.  Stewart's  action  in  with- 
drawing permission  for  further  stock 
sales,  in  addition  to  these  rubber  com- 
panies, affects  23  miscellaneous  com- 
panies with  a  total  par  value  for  the 
30    companies'   stock   of  $17,917,555. 

The  seven  rubber  companies  whose  sale 
of  stock  has  been  stopped  by  Commis- 
sioner Stewart's   orders   are: 

1>.  &  M.  Cord  Tire  Co.,  Cleveland;  Phoenix 
Rubber  Co.  of  Akron;  Glamorgan  Tire  & 
Rubber  Co.  of  Orville;  Avalon  Rubber  Manu- 
facturing Co.  of  Akron;  Andes  Tire  &  Rubber 
Co.  Cleveland;  Nu-Air  Tire  &  Rubber  Co.  of 
Cleveland;  Maguire  Tire  &  kubber  Co., 
Cleveland  and  Tuscora  Rubber  Co.  of  Denver. 

Among  the  miscellaneous  companies 
whose  stock  sales  have  been  halted  are: 

Halladay  Motors  Corp.  of  Newark;  Tuscora 
Rim  &  Machine  Co.  of  New  Philadelphia; 
Twin  Dry  Cell  Battery  Co.  of  Cleveland. 


Readjustment    Indicated    in    Bal- 
ance Sheet — Inventories  and 
Accounts  Payable  Cut 

DETROIT,  March  29— The  balance 
sheet  of  Timken-Detroit  Axle  Co.  as  of 
Dec.  31  last  shows  total  assets  of  $19,105,- 
138  as  compared  with  assets  of  $21,494,- 
864  at  the  end  of  1920.  Current  assets 
were  $8,350,104  and  current  liabilities 
$2,427,301.  Net  working  capital  of  $5,- 
922,803  compares  with  $8,762,148  a  year 
ago. 

Inventories  carried  at  $10,932,521  have 
been  reduced  to  $7,258,281.  Accounts 
payable  of  $3,458,647  a  year  ago  have 
been  decreased  to  $438,824.  a  large  part 
of  this,  $1,950,000,  by  substituting  bank 
loans  for  the  accounts. 

Cash  position  is  $502,986  as  compared 
wiih  $671,151  in  1920.  Customers'  notes 
and  accounts  receivable  total  $503,064 
against  $733,278.  Marketable  securities 
of  $85,772  were  added  to  the  assets. 
Accrued  expenses  and  dividends  increased 
from  $36,573  to  $38,477.  Other  assets 
were  $480,276  as  against  $601,910. 

Accumulated  surplus  was  $8,736,737  as 
against  $9,866,662,  the  difference  being 
accounted  for  by  writing  down  inven- 
tories to  market  values,  payment  of 
dividends  at  7  per  cent  on  preferred  stock 
and  2  per  cent  on  common,  and  the  taking 
of  a  moderate  operating  loss  on  the  year. 

Outstanding  preferred  stock  was  re- 
duced from  $4,975,000  to  $4,962,700. 
Outstanding  common  stock  is  $2,978,400. 

President  A.  R.  Demory  says: 
We  feel  we  have  readjusted  ourseH-es  to  a 
position  where  this  year  should  show  a  profit. 
Specifications  for  immediate  delivery  of  axles 
have  increased  very  materially.  We  have 
acquired  some  new  customers,  retained  all 
our  old  ones,  and  feel  confident  that  we  are 
in  shape  to  work  out  this  very  trying  prob- 
lem and  maintain  the  very  strong  standing 
we  have  always  enjoyed.  We  should  end 
the  year  1922  with  a  very  satisfactor>'  show- 
ing. 

Spicer  Reports  Profit 

NEW  YORK,  April  3— Spicer  Manu- 
facturing Co.  for  the  year  ended  Dec.  31. 
1921,  reports  an  operating  profit  of 
$12,674  after  adri.inistrative  and  selling 
expenses  and  plant  depreciation.  The 
net  loss,  after  interest  charge  deductions, 
was  $435,257.  the  first  to  be  reported 
since  the  formation  of  the  company. 

The  general  balance  sheet  shows  cur- 
rent assets  of  $5,589  824  and  net  current 
liabilities  of  $1,881,368.  The  former  con- 
sists of  $4,067,128  inventories;  $1,136,- 
842,  accounts  payable;  $80,936,  invest- 
ments, and  $304,918  cash.  Among  the 
current  liabilities  are  notes  payable 
amounting  to  $1,321,000. 

C.  A.  Dana,  president,  states  that  sales 
for  the  first  three  months  of  1922  were 
approximately  double  those  of  the  same 
period  last  year.  Orders  are  coming  in 
at  such  a  rate  at  the  present  time  that 
the  company  has  put  on  a  night  shift  at 
its  Plainfield,  N.  J.,  plant. 
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April  Schedules  Call 
for  General  Increases 


Detroit  Plants  Will  Exceed  March 

Production  Figures  by 

One-Third 


(Continued  from  page  782) 

Hupp  Motor  Car  Corp.,  with  a  pro- 
duction in  March  of  slightly  over  3000, 
has  scheduled  4000  for  April.  The  March 
total  ran  considerably  higher  than  sched- 
uled, and  April  is  also  expected  to  run 
higher. 

Liberty  will  build  about  600  cars  in 
April.  March  figures  after  a  late  start 
ran  higher  than  350. 

Cadillac,  at  capacity  since  the  early 
part  of  the  year,  will  continue  its  sched- 
ule of  about  100  cars  daily. 

Lincoln  has  scheduled  750  cars  for 
April,  all  that  the  factory  in  its  present 
state  of  reorganization  can  build.  Or- 
•ders  already  covering  production  to  July 
1  are  on  the  books  at  the  factory. 

Rickenbacker,  with  an  output  of  over 
300  cars  in  March,  has  scheduled  be- 
tween 500  and  600  for  April.  The  fac- 
tory is  now  fully  equipped  to  meet  pro- 
duction requirements. 

Steady  Flow  of  New  Business 

There  is  a  firm  feeling  among  the  sales 
executives  at  the  factories  that  steady 
business  in  automobiles  is  assured  for 
at  least  the  summer  period.  Though 
the  hulk  of  the  demand  is  from  present 
owners,  there  is  a  steady  flow  of  new 
business  from  persons  without  cars  to 
exchange. 

Most  of  the  new  business  is  in  the  big 
industrial  centers,  officials  declare,  with 
a  good  demand,  however,  from  the 
smaller  cities  and  considerable  buying  in 
the  rural  districts.  Cities  in  the  Middle 
West,  which  were  thought  to  have 
reached  a  point  where  replacement  busi- 
ness was  for  the  most  part  the  only 
business  to  be  expected,  are  reported 
showing  a  surprising  volume  of  "first  sales. 

Toledo  Plants  Active 

TOLEDO,  April  3— The  Willys-Over- 
land Co.  has  led  all  Toledo  automotive 
plants  in  getting  back  into  large  scale 
production  during  March.  The  plan,  hook 
on  1200  employees  during  the  monthi  "ind 
now  has  a  total  of  7525  at  work. 

Mil'burn  and  Chevrolet  held  their  own, 
while  many  of  the  accessory  plants  took 
on  more  employees  and   boosted  output. 

The  Electric  Auto-Lite  division  of  the 
Willys  Corp.  increased  its  employees  by 
300  last  week  and  has  about  2000  at  work 
now. 

In  a  recent  survey  of  130  Toledo  plants 
it  was  found  that  30  were  at  100  per 
cent  production,  69  were  operating  at  75 
per  cent  or  better.  Many  of  these  were 
in  the  automotive  group.  Malleable  iron 
foundries  have  shown  a  big"  pick-up  in 
production. 

The  Bock  Bearing  Co.,  Doehler  Die 
Casting  Co.,  Bunting  Brass  &  Bronze 
Co.,  and  many  others  are  among  these 
operating    with     two     or     three    months 


Trend  is  Upward 

BRISTOL,  CONN.,  April  3— The 
New  Departure  Manufacturing  Co. 
is  steadily  increasing  iis  output  and 
there  now  are  2300  men  on  the 
payroll,  an  increase  for  the  first 
three  months  of  this  year  equal 
to  the  increase  in  the  entire  pre- 
vious year.  The  number  now  is 
nearly  twice  as  large  as  in  any 
pre-war    month. 


MARYSVILLE,  MICH.,  April  3 
— ^C.  H.  Wills  &  Co.,  manufacturers 
of  the  Wills  Sainte  Claire  car,  an- 
nounce that  February  business  was 
50  per  cent  over  January;  the  first 
twenty  days  of  March  showed  an 
increase  of  60  per  cent  over  Febru- 
ary, and  April  orders  already 
booked  give  a  definite  increase  in 
business  of  100  per  cent  over 
March. 


MOLINE,  ILL.,  April  3— The 
Deere  Co.,  producing  tractors  and 
farm  implements,  has  greatly  in- 
creased its  forces  and  is  operating 
on  a  basis  of  five  and  one-half  days 
a  week.  Orders  on  hand  will  en- 
able the  company  to  maintain  the 
present  force  and  time  schedule  for 
several  months. 


SALEM,  OHIO,  April  4— Mullins 
Body  Corp.  reports  that  it  has  re- 
ceived sufficient  new  orders  for  its 
product  to  increase  production  to 
70  per  cent  of  its  plant  capacity. 


DETROIT,  April  4  —  Kelsey 
Wheel  Co.  has  contracted  with  the 
Ford  Motor  Co.  to  supply  360,000 
sets  of  wheels  during  the  current 
year. 


oi'ders  ahead  and  with  increasing  work- 
ing forces. 

The  outlook  for  spring  manufacturing 
is  very  good. 


Budd  Will  Be  at  Full 

Capacity  for  10  Months 

PHILADELPHIA,  April  3— The  Ed- 
ward G.  Budd  Manufacturing  Co.,  maker 
of  all-steel  bodies,  has  enough  unfilled 
orders  to  keep  its  plant  operating  ap- 
proximately at  capacity  for  the  next  ten 
months.  Business  has  been  increasing 
to  such  an  extent  that  some  of  the  work- 
ing force  is  employed  at  night. 

The  ratio  of  high,  medium  and  low- 
priced  bodies  being  sold  is  normal.  Prices 
nave  been  reduced  about  40  per  cent  on 
the  average,  which  has  contributed  to 
cuts  in  the  prices  of  completed  motor 
cars.  The  majority  of  medium  and  high- 
priced  models,  according  to  the  company, 
reaches  ultimate  consumers  in  Eastern 
and  Middle  Western  Cities.  Most  of  the 
low-priced  models  are  distributed  even- 
tually west  of  the  Mississippi.  The  Budd 
company    is    doing   no    foreign    business. 
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Canadian  Shipments 
1,442  in  January 

With   Those   from  United   States 

Total  Exports  Aggregated 

2,871  Vehicles 


OTTAWA,  OiNT.,  April  3— Export 
shipment  was  made  during  the  month  of 
January  of  1442  passenger  cars  and 
motor  trucks  from  Canadian  factories. 
The  details  of  these  shipments  have  just 
been  issued  by  the  Department  of  Trade 
and  Commerce  and  show  that  the  United 
Kingdom,  Australia,  Argentina,  India, 
British  South  Africa  and  New  Zealand 
were  the  principal  buyers.  The  figures 
follow: 

MOTOR    TRUCKS 

To  No.  Value 

United     Kingdom 32  $13,792 

Australia    15  6,856 

India    26  11,885 

Ceylon    6  2,745 

Strait    Settlements 12  5,486 

Dutch    East    Indies 3  1,370 

Other     Countries 4  1,828 

PASSENGER   CARS 

To                                                 No.  Value 

United     Kingdom 564  $358,599 

United    States 5  7,240 

Argentine     Republic 102  62,968 

Australia    367  243,156 

Brazil     6  2,662 

India     115  76,388 

British    East   Africa 8  2.766 

British   South    Africa 45  35,741 

China     10  8,642 

Dutch     East     Indies 15  .       7,723 

Japan     10  8,839 

Netherlands     4  2,878 

New  Zealand    36  32.049 

Norway     4             '  3698 

Slam     2  1.850 

Spain    5  5,120 

Sweden     12  5.490 

Other     Countries 34  33,858 

AUTOMOBILE     PARTS 

To  Value 

United    Kingdom $131,133 

United    States 2.907 

Argentine     Republic 473 

Australia    4.992 

India     29,470 

Straits    Settlement    936 

British     East     Africa 4.750 

British     South    Africa 2,118 

British   West  Africa 182 

Dutch    East    Indies 9  621 

New   Zealand 1M 

Other   Countries 2.187 

Automotive  exports  from  the  United 
States  during  January  were  2407  cars  and 
464  trucks,  a  total  of  2871  vehicles.  Thus, 
combining  the  United  States  and  Cana- 
dian shipments,  the  overseas  trade  in 
January   was    4313    automotive   Tehicles. 


"GOVERNOR"   BILL   KILLED 

NEW  YORK,  April  3— The  Board  of 
.Aldermen  have  killed  the  proposed  ordi- 
nance to  have  motor  vehicles  equipped 
with  a  governor  to  regulate  their  speed 
through  the  city  streets.  A  snecial  traf- 
fic committee  is  framing  in  its  place  an 
anti-speed  ordinance. 
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Equipment  Trade 
Runs  Ahead  of  1921 


Increase  of  20    to    40    Per    Cent 

Along  Atlantic  Seaboard 

Is  Reported 

NEW  YORK,  April  5— Wholesale 
business  in  automotive  equipment  for  the 
past  three  months  of  the  year  has  been 
running  20  to  40  per  cent  ahead  of  last 
year  in  volume  in  different  sections  along 
the  Atlantic  seaboard.  Jobbers  from 
Maine  to  the  District  of  Columbia,  who 
attended  the  meeting  of  the  Eastern 
Automotive  Equipment  Association, 
unanimously  reported  steadily  improv- 
ing conditions. 

Owing  to  lower  prices  money  volume 
so  far  has  not  been  much  greater,  and 
in  some  districts  not  as  great  as  last 
year,  but  it  is  increasing  every  day  and 
indications  are  that  April  and  May  will 
be  far  better  months  from  a  revenue 
standpoint  than  the  same  period  a  year 
ago. 

The  jobbers  repc?rted  that  more  than 
half  the  territory,  at  least,  was  being 
covered  with  meetings  in  the  sales  pro- 
motion campaign,  with  frequent  show- 
ings of  the  "Ask  'em  to  Buy"  film. 

A  resolution  was  forwarded  to  the 
Automotive  Equipment  Association  in 
Chicago,  suggesting  that  in  future  the 
manufacturing  division  of  the  organiza- 
tion should  finance  the  general  adminis- 
tration of  the  sales  promotion  campaign, 
inasmuch  as  the  members  of  the  jobbers' 
division  are  supporting  the  local  and  sec- 
tional  meetings. 


Hudson  and  Cadillac 

Export  Business  Gains 

DETROIT,  March  30— Hudson  export 
business  is  showing  very  satisfactory  ac- 
tivity. President  Roy  D.  Chapin  said  this 
week.  Every  foreign  agency  of  the  com- 
pany is  reporting  renewed  interest  in 
automobiles,  and  shipments  are  already 
going  forward  in  a  gratifying  volume. 

The  company  has  increased  to  some  ex- 
tent its  representation  in  foreign  fields 
and  retained  all  its  force  through  the 
period  of  depression.  By  keeping  closely 
in  touch  with  conditions  at  all  times, 
Chapin  said,  Hudson-Essex  has  been  able 
to  reap  the  early  benefits  of  the  return 
of  trade. 

Cadillac  Motor  Car  Co.  reports  a  large 
increase  in  shipments  of  parts  to  foreign 
territory  over  last  year.  In  Buenos 
Aires  the  increase  was  213  per  cent; 
Christiania,  Norway,  37  per  cent;  Ge- 
neva, Switzerland,  135  per  cent;  Havana, 
315  per  cent;  London,  138  per  cent; 
Sydney,  420  per  cent,  and  Utrecht,  Hol- 
land, 651  per  cent. 


FORD  TO  RESUME  AT  ATLANTA 

ATLANTA,  GA.,  April  5— Prepara- 
tions are  being  made  to  resume  opera- 
tions at  the  Ford  assembly  plant  in  this 
city,  in  which  no  cars  have  been  put  to- 


TOTAL  CARS  AND  TRUCKS  PRODUCED  IN  MARCH 
WERE  190  PER  CENT  OF  SAME  MONTH,  1921 

NEW  YORK,  April  5 — Carload  shipments  of  automobiles  and  trucks  by  all  makers 
in  March  are  estimated  at  25,000.  Production  for  the  month  by  members  of  the 
National  Automobile  Chamber  of  Commerce  were  135  per  cent  of  February  and  190 
per  cent  of  March  1921.  The  factory  shipment  figures  for  the  first  three  months  of 
1920,    1921    and    1922   follow: 

r- Carloads ,,        f Driveaways ■        , Boat , 

1920            1921             1922  1920  1921  1922  1920  1921  1922 

January     20,057         6,485  15,241  29,283  3,185  7,397  93  154 

February     25,505         9,986  19,600  43,719  7,507  9,950  99  169 

March      29,236  16,287  25,000  57,273  9,939  15,800  75  264 

Factory  shipments  for  the    other   months   of   1920   and    1921    follow: 

r Carloads ^  , — Driveaways — s  , Boat , 

1920  1921  1920  1921  1920  1921 

April      17,147  20,187  64.634  14,197                  1,619 

May     21,977  18,608  74,286  15,193                  2,381 

June 22,516  20,269  60,746  18,834  8.350  3,947 

July     23,082  19,470  52,342  15,320  8.702  3.725 

August     23,386  20,350  34,060  14.290  7.095  3.565 

September    20,804  20,150  24,431  13,550  5,469  3.580 

October     17,209  17,323  14,127  11,257  2.519  2,300 

November     13,253  14,061  9,497  10,509  659  1.385 

December     11.802  12,100  6,459  7.500  89  134 


gether  in  more  than  a  year.  Between 
300  and  350  men  will  be  given  employ- 
ment. Ford  business  in  the  southern 
states  has  increased  more  than  100  per 
cent  in  the  past  30  days,  it  is  stated. 
This  indicates  decided  improvement  in 
general  business  and  financial  conditions. 


High  Level  Is  Reached 
In  Stiidebaker  Sales 


Carload  Shipments 

Approximate  25,000 

(Continued  from  page  782) 

While  it  is  not  to  be  expected  that 
the  sale  of  motor  vehicles  will  con- 
tinue to  show^  such  astonishing  gains 
for  the  rest  of  the  year  as  compared 
with  1921,  it  now  can  be  stated  defin- 
itely that  the  volume  of  business  vsrill 
be  larger  than  last  year.  Unless  some 
entirelj^  unforeseen  obstacles  arise  to 
retard  the  general  recovery  of  the 
country  from  industrial  depression, 
truck  manufacturers  and  parts 
makers  are  certain  to  have  a  mate- 
rially larger  volume  of  business  than 
they  did  in  1921. 

The  only  element  of  doubt  is  in  the 
passenger  car  field,  and  it  now  ap- 
pears highly  probable  that  earlier  pre- 
dictions that  the  volume  of  sales  would 
not  exceed  those  of  1921,  when  they 
approximated  1,500,000,  were  too  con- 
servative. 

Within  the  past  few  weeks  strong 
impetus  has  been  given  to  the  sale  of 
small  and  medium  sized  tractors.  This 
reflects  improved  conditions  in  the 
agricultural  sections  of  the  country. 
The  same  improved  tone  has  been  ap- 
parent in  the  truck  market  in  these 
districts,  and  farmers  are  even  show- 
ing renewed  interest  in  inexpensive 
passenger  cars. 

Dealers  in  all  sections  of  the  coun- 
try report  better  business. 


13,000   Cars   Sold  in   March   — 

Quarter  100  Per  Cent 

Better  Than  1921 


NEW  YORK,  April  3— Sales  by  the 
Studebaker  Corp.  of  approximately  22,- 
000  cars  for  the  first  quarter  of  1922 
exceeded  sales  for  the  same  period  of 
last  year  by  approximately  100  per  cent. 
March  sales  of  13.000  cars  established 
a  new  record.  The  figures  were  dis- 
closed by  President  A.  R.  Erskine  upon 
his  arrival  here  to  attend  the  annual 
meeting  of  the  corporation. 

Improvement  General 

"Xew  sales  records  were  established 
in  practically  every  city  in  the  country," 
he  said,  "while  business  from  rural  sec- 
tions and  export  markets  showe  1  very 
much  strength  and  improvement.  Pro- 
duction in  March  was  10,433  cars,  a  new 
record,  and  for  the  quarter,  26,675  cars, 
compared  with  10,973  last  year,  an  in- 
crease of  143  "oer  cent.  Stocks  accu- 
mulated during  the  winter  for  the  spring 
trade  rapidly  diminished  in  March  and 
will  be  fully  absorbed  in  the  second 
quarter." 

Retail  sales  figures  for  March  in  the 
following  cities  were  given  out  by  Er- 
skine: New  York,  1282;  Newark  and  vi- 
cinity. 678;  Chicago,  538;  Detroit,  306; 
Los  Angeles,  261;  Cleveland,  184;  Mil- 
waukee, 145,  and  South  Bend,  106. 

New  Director  Chosen 

C.  L.  Bockus  was  elected  a  director 
to  succeed  the  late  A.  Barton  Hepburn. 

Erskine  stated  that  the  possibility  of 
the  payment  of  a  stock  dividend  on 
Studebaker  common  stock  has  not  been 
discussed  by  the  directors.  The  dividend 
meeting   is   scheduled   for  April   29. 
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en  off  ttlie  InduistFy  amd  Whaitl;  They  Are  Doiiii 


Henderson  Leaves  Martin-Parry 

R.  P.  Henderson,  since  1916  associated 
with  the  Martin-Parry  Corp.,  has  resigned 
as  vice-president  of  that  corporation  and 
has  moved  from  Indianapolis  to  Detroit. 
Two  years  after  his  association  began, 
the  success  of  the  'body  builders  attracted 
the  attention  of  eastern  capitalists  to 
the  importance  of  commercial  bodies  as 
offering  an  independent  and  profitable 
line  of  production,  and  as  a  result  the 
Parry  plant  at  Indianapolis  and  the  Mar- 
tin plant  at  York  were  taken  over  and 
operated  under  the  name  of  Martin-Parry 
Corp.  with  Henderson  as  vice-president 
in  charge  of  sales.  Before  taking  up  his 
work  with  the  corporation,  he  was  con- 
nected with  the  Cole  Motor  Car  Co.,  of 
wnich  he  was  a  director.  In  1913,  fol- 
lowing the  successful  coast  to  coast  high- 
way tour  staged  by  the  Indiana  Auto- 
mobile Manufacturers  Association,  Hen- 
derson was  elected  to  the  presidency  of 
that  organization. 

Hannum  and  Nephler  on  Tour 

George  H.  Hannum,  president  and  gen- 
eral manager,  and  C.  J.  Nephler,  general 
sales  manager,  of  the  Oakland  Motor 
Car  Co.,  have  left  for  a  three  weeks' 
tour  of  the  Pacific  Coast,  visiting  the 
principal  Oakland  dealers  and  distribu- 
tors and  Oakland  branches.  In  the 
course  of  the  trip  they  will  visit  their 
recently  created  branch  at  San  Fran- 
cisco, which  was  changed  from  a  dis- 
tributorship. 

Vail  Reconsiders  Resignation 

At  the  request  of  the  Waltham  Watch 
Co.,  E.  L.  Vail  has  reconsidered  his  resig- 
nation at  head  of  its  automotive  equip- 
ment division  and  has  signed  a  contract 
covering  a  period  of  years  as  manager  of 
the  division.  He  will  have  immediate 
supervision  over  sales  and  service  in  that 
department.  Vail  practically  created  and 
developed  the  business  of  the  company 
on  Waltham  automobile  clocks  and,  later, 
introduced  the  Waltham  speedometer. 
Retaining  Vail's  services  is  indicative  of 
the  company's  plans  to  strengthen  lur- 
ther  and  build  up  its  automobile  clock 
and   speedometer   business. 

Jacobson  Forms  Rico  Ignition 

Edward  B.  Jacobson  has  severed  his 
connection  with  the  J.  &  B.  Manufactur- 
ing Co.,  Pittsifield,  Mass.,  and  has  or- 
ganized the  Rico  Ignition  Co.,  that  city, 
to  handle  a  full  line  of  ignition  special- 
ties. Jacobson's  entrance  in  the  indus- 
try dates  back  twenty-seven  years,  when 
he  began  in  the  ignition  business  in  Bos- 
ton. Seven  years  later  he  moved  to 
Pittsfield  and  continued  to  figure  promi- 
nently in  the  trade  of  the  country.  He 
was  instrumental  in  starting  the  Pitts- 
field  Spark  Coil  Co.  as  well  as  the  J.  & 
B.  company.  Until  recently  he  served 
as   president  and   engineering   expert  in 


the  latter  organization.  His  assistant  in 
the  new  enterprise,  in  charge  of  selling 
operations,  will  be  Charles  A.  Mattison, 
who  has  been  associated  with  the  Pitts- 
field  Spark  Coil  Co.  for  the  last  eighteen 
years.  The  company  is  beginning  busi- 
ness with  an  initial  order  for  5000  sets 
of  ignition. 

Hildebrand   Leaves   Branch 

C.  C.  Hildebrand,  after  serving  as  man- 
ager of  the  Minneapolis  branch  of  the 
Ford  Motor  Co.,  has  resigned  to  take 
up  his  residence  in  Hollywood,  Cal., 
where  his  family  has  been  living  this 
winter.  He  will  rest  for  a  time  before 
resuming  active  work.  Upon  his  depar- 
ture his  employees  presented  him  with 
a  platinum  set  diamond  ring  and  the 
dealers  with  a  Lincoln  car.  He  was  also 
a  guest  at  a  dinner  given  by  the  road 
men.  Hilddbrand  is  one  of  the  veterans 
of  the  industry.  For  two  years  he  was 
associated  with  the  Chalmers  company 
as  assistant  general  manager  and  for 
eight  years  served  as  sales  manager  for 
the  Stevens-Duryea.  Prior  to  that  he 
was  connected  with  the  bicycle  business. 
He  is  succeeded  by  S.  A.  Stellwagen, 
formerly  manager  at  Omaha. 

Church,  Consulting  Engineer 

H.  D.  Church  of  Fairfield,  Conn.,  for- 
merly a  chief  engineer  of  the  Packard 
Motor  Car  Co.  and  later  vice-president 
of  engineering  of  Hare's  Motors,  Inc., 
is  now  at  work  in  a  consulting  capacity 
on  several  interesting  engineering  devel- 
opments. A  medium  weight  six-cylinder 
model,  embodying  advanced  features  of 
design,  was  completely  developed  by 
Church  as  vice-president  of  Hare's.  It  is 
understood  his  present  activities  include 
work  upon  another  new  light  model.  His 
services  now  are  available  as  consulting- 
engineer. 

Marvin  at  Hot  Springs 

J.  L.  Marvin,  assistant  general  man- 
ager of  the  National  Automobile  Cham- 
ber of  Commerce,  has  been  prevailed  upon 
to  go  to  Hot  Springs,  Va.,  to  recuperate 
from  an  attack  of  influenza. 

Dawson   Assists   Campbell 

C.  E.  Dawson,  who  was  formerly  sales 
manager  of  the  Chevrolet  Motor  Co.  of 
Michigan,  has  been  appointed  assistant 
to  Colin  Campbell,  general  sales  man- 
ager of  the  Chevrolet  Motor  Co.  iM.  D. 
Douglas,  previously  sales  manager  at 
>'''lint,  has  been  named  to  succeed  Dawson 
i:i  charge  of  factory  sales  activities. 

Markle  Handles  Rickenbacker 

Lafayette  Markle,  formerly  identified 
with  Olds,  Buick  and  Studebaker  retail 
sales  in  Chicago,  and  later  serving  as 
vice-president  of  the  Republic  Truck  Co. 
and  president  of  the  Oneida  Truck  Co., 
has  taken  over  the  Rickenbacker  fran- 
chise in  Chicago. 


Lagow    Represents    Hupp 

Roger  M.  Lagow  has  been  appointed 
factory  representative  of  the  Hupp  Motor 
Car  Corp.  for  South  and  Central  America. 
A  graduate  of  Indiana  and  Harvard  uni- 
versities, he  traveled  in  Europe  for  sev- 
eral years  before  returning  to  this  coun- 
try as  a  professor  of  Romance  languages 
at  several  colleges.  His  ability  to  speak 
fluently  several  languages  convinced  him 
that  his  opportunity  awaited  him  in  the 
business  field.  He  has  also  had  a  diver- 
sified experience  in  business. 

White  in  Own  Company 

C.  M.  White,  Jr.,  for  the  last  four 
years  sales  manager  of  the  Firestone 
Steel  Products  Co.,  Akron,  has  resigned 
to  organize  White  &  Co.,  Inc.,  of  which 
he  is  the  president.  The  company,  which 
will  market  several  lines,  including  crude 
rubber,  fabric,  pigments,  etc.,  and  will 
cover  the  automobile  and  rubber  trade, 
will  have  its  headquarters  in  the  Flat- 
iron  Building,  Akron,  and  later  will  es- 
tablish branches  in  New  York  and  Chi- 
cago. The  personnel  of  the  company 
consists  of  men  well  known  in  the  auto- 
motive  and   rubber   industries. 

A.    G.    Partridge    Joins    Goodrich 

A.  G.  Partridge,  who  resigned  recently 
as  vice-president  and  general  sales  man- 
ager of  the  Star  Rubber  Co.  of  Akron, 
has  been  appointed  special  sales  repre- 
sentative for  the  tire  division  of  the 
B.  F.  Goodrich  Co.  Partridge  was  for 
many  years  vice-president  and  general 
sales  manager  of  the  Firestone  Tire  & 
Rubber  Co.,  resigning  a  year  ago  to  join 
the  Star  organization. 

Sherratt  in  Charge  at  Pittsburgh 

G.  F.  Sherratt  has  been  appointed  man- 
ag-er  of  the  Pittsburgh  office  of  the  Chain 
Belt  Co.  and  will  be  in  charge  of  all  the 
company's  chain  and  engineering  business 
in  that  territory. 

Neill   Goes  to  Texas 

V.  H.  Day,  general  sales  manager  of 
the  General  Motors  Truck  Co.,  supervised 
the  opening  of  a  new  direct  factory 
branch  in  Dallas,  Texas,  Saturday.  The 
branch  will  be  under  the  direction  of 
H.  A.  Neill,  who  has  been  manager  of 
the  Philadelphia  branch  and  who  recent- 
ly was  connected  with  the  factory  sales 
department.  Howard  Parks,  who  has 
been  selling  G.  M.  C.  trucks  in  Texas, 
will  be  associated  with  Neill.  Pierre 
Schon,  direct  factory  wholesale  represen- 
tative in  the  Southwestern  territory,  will 
continue  in  that  position. 


G.  M.  INSURANCE  BRANCH 

NEW  YORK,  April  3— The  General 
Exchange  Corp.,  a  subsidiary  of  the  Gen- 
eral Motors  Corp.,  has  been  organized 
to  carry  fire  and  theft,  liability,  property 
damage  and  collision  insurance  for  own- 
ers of  automobiles. 
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Tire  Makers  Govern 
Production  by  Sales 

Will  Not  Pile  Up  Inventories  of 

Finished  Goods — 60-Day 

Supply 

AKRON,  April  1 — Akron  tire  manu- 
facturers have  stopped  expanding  fin- 
ished goods  inventories,  and  are  apply- 
ing production  direct  to  sales.  Every 
company  in  the  city  has  an  inventory  of 
about  the  right  balance,  with  at  least 
a  (50-day  supply  of  tires  on  hand. 

In  the  application  of  production  direct 
to  sales  many  companies  are  shipping 
out  tires  which  are  wrapped  and  loaded 
in  freight  cars  while  still  warm.  With 
expansion  of  inventories  no  longer  neces- 
sary, Akron  companies  are  pursuing  a 
■"hand-to-mouth"  policy,  letting  produc- 
tion fluctuate  and  be  governed  entirely 
by  sales.  This  is  resulting  in  brief 
spurts  and  slumps  in  tire  building,  lay- 
offs of  men  for  a  few  days,  and  rehiring 
of  these  and  the  employment  of  many 
more  for  brief  periods. 

Never  again,  manufacturers  say,  will 
they  be  caught,  as  they  were  in  1920, 
with  a  huge  surplus  of  tires  on  hand. 
Scarcely  a  company  has  an  inventory  ex- 
ceeding a  60-day  tire  supply  based  on 
normal  sales,  although  a  90-day  supply 
is  not  considered  excessive. 

The  biggest  improvement  in  the  tire 
industry  has  been  in  export  trade.  For 
many  months  a  losing  proposition  for 
all  Akron  companies,  export  business  has 
been  re-established  upon  a  profitable  ba- 
sis this  year  and  heavy  export  orders 
now  are  being  turned  out. 


Committee  Will  Decide 

Best  Course  for  Parenti 

BUFFALO,  April  5 — A  committee  rep- 
resenting the  creditors  of  the  Parenti 
Motors  Corp.  has  been  formed  to  decide 
what  will  be  the  best  course  to  pursue 
with  respect  to  the  future  of  the,  com- 
pany. This  committee  now  is  studying 
the  "Situation  and  will  report  in  a  short 
time. 

At  the  first  meeting  it  was  suggested 
that  two  courses  were  open.  One  would 
be  the  appointment  of  a  trustee  to  take 
over  and  adjust  the  affairs  of  the  com- 
pany and  the  other  would  be  an  at- 
tempt to  raise  enough  money  through 
the  sale  of  cars  to  enable  the  company 
to  continue  in  business.  It  was  stated 
at  the  Parenti  plant  that  the  company 
has  about  100  cars  about  60  per  cent 
completed. 


N.  A.   D.  A.  APPOINTS   SHAW 

tST.  LOUIS,  April  5— Lynn  M.  Shaw, 
secretary  of  the  Indiana  Automotive 
Trade  Association,  has  been  appointed 
an  assistant  general  manager  of  the 
National  Automobile  Dealers  Associa- 
tion. Prior  to  his  connection  with  the 
Indiana  organization,  Shaw  served  as 
secretary  of  the  Youngstown  Automo- 
bile  Dealers  Association  and  previously 


RADIO  TO  TRAISSMIT 
ROAD  COISTEST  RULES 

WASHINGTON,  April  5— Mes- 
sages extending  an  invitation  to  all 
high  school  pupils  to  participate  in 
the  national  essay  contest  on  high- 
way economics  will  be  broadcasted 
from  here  to-morrow  evening  by 
radio  telephone. 

The  apparatus  owned  by  the 
Postoffice  department  will  be  used 
in  sending  out  the  information  as 
to  the  rules  of  the  contest,  inas- 
much as  this  Federal  department 
acknowledges  that  delivery  of 
rural  mail  depends  upon  the  im- 
provement of  highways  through- 
out the  country. 

The  contest  is  under  the  auspices 
of  the  highway  and  highway  trans- 
port educational  committee. 


Further  Price  Cuts 
in  Britain  Lnlikelv 


acted  as  assistant  general  manager  of 
the  Elton  Motors  Co.,  Cadillac  distrib- 
utor for  the  Youngstown  territory. 


Holders  of  Chalmers 

Notes  Form  Committee 

{Continued  from  page  784) 

to-day  that  the  default  in  the  payment 
of  interest  on  the  first  mortgage  notes  of 
the  Chalmers  company,  while  primarily 
to  conserve  working  capital,  also  will 
have  the  effect  of  bringing  the  actual 
situation  confronting  Chalmers  to  the 
attention  of  noteholders  and  creditors  so 
that  some  constructive  action  can  be 
taken. 

Notice  was  given  to  bankers  and  cred- 
itors, Hutchinson  said,  of  the  intention 
to  default  payment  so  that  no  undue 
alarm  should  have  been  occasioned.  He 
added  that  the  position  of  the  Maxwell 
Corp.  had  been  set  forth  clearly.  It  holds  a 
mortgage  of  $3,150,000,  which  will  fall 
due  in  October  and  which  Chalmers  will 
not  be  aible  to  pay  under  present  condi- 
tions. 

As  a  preliminary  to  a  refinancing  pro- 
gram for  Chalmers,  the  entire  situation 
will  be  placed  before  those  financially 
interested  in  the  affairs  of  the  two  com- 
panies. As  a  reassurance  to  Chalmers 
creditors.  Maxwell  has  agreed  to  take 
over  all  purchase  commitments  pending 
a  decision  on  what  action  shall  be  taken. 

Hutchinson  took  pains  to  explain  that 
Maxwell  is  acting  only  in  the  intei'est  of 
its  subsidiary,  and  that  its  own  financial 
and  manufacturing  programs  are  in  no 
way  concerned. 


HARLEY   CO.  SUED  ON   NOTE 

SPRINGFIELD,  MASS.,  April 
Harry  Tatnell  of  Philadelphia  has 
brought  suit  against  the  Harley  Co.,  A. 
W.  Morris  of  Springfield  and  R.  E,  North- 
way  of  Natick  for  a  breach  of  contract. 
An  attachment  for  $100,000  on  the  Harley 
plant  has  been  filed  at  the  registry  of 
deeds.  The  basis  of  the  action  is  al- 
leged non-payment  of  a  note. 


Manufacturers  Sav  Tliev  Are  Do- 
ing  Business  on  Narrow  Mar- 


gin of  Profit 


WASHINGTON,  April  1— No  reduc- 
tion in  price  of  British  motor  vehicles 
is  expected  at  the  present  time,  accord- 
ing to  reports  received  by  the  Automo- 
tive Division,  Department  of  Commerce, 
from  the  American  Trade  Commis- 
sioner in  London.  British  manufactur- 
ers insist  that  they  are  still  doing  busi- 
ness on  a  narrow  margin  of  profit  de- 
spite the  low  cost  of  labor  and  raw  ma- 
terials, and  therefore  cannot  cut  their 
selling  price.  The  export  trade  of  the 
British  automotive  manufacturers  is  very 
small  and  as  its  contracts  run  out  no 
repeat  orders  are  coming  in. 

There  has  been  a  fairly  steady  con- 
tinuance of  demand  for  small  cars  and 
motorcycles  accompanied  by  virtual 
stagnation  of  the  large  car  lines.  Manu- 
facturers of  motor  trucks  have  been  in- 
active and  little  improvement  is  antici- 
pated until  the  surplus  war  stocks  have 
been  cleared. 

Under  the  new  licensing  plan  purchas- 
ers of  motor  vehicles  may  take  out  li- 
censes for  one  or  more  quarters  of  the 
year.  Thus  with  the  lapse  of  the  quar- 
ter ending  March  -31,  increased  business 
is  expected  from  purchasers  who  are  not 
willing  to  pay  the  first  three  months' 
portion  of  the  pound  per  horse  power 
per  annum  tax. 


Carter  Product  Planned 

to  Compete  with  Ford 

WASHINGTON,  April  4— The  Carter 
Motor  Car  Co.  reports  that  while  draw- 
ings of  the  car  it  proposes  to  make  at 
Hyattsville,  Md.,  have  not  been  com- 
pleted, it  will  be  designed  to  compete 
with  Ford. 

The  company's  personnel  includes: 
President,  A.  G.  Carter,  for  the  past  10 
years  president  of  the  Washington  Motor 
Car  Co.;  vice-president,  H.  J.  Hogan, 
formerly  with  the  Lorraine  Motor  Car 
Co.;  treasurer  and  general  sales  man- 
ager. Major  C.  W.  Search,  formerly  with 
the  Jeffries  Motor  Car  Co..  and  former 
sales  manager  of  the  Northway  Motors 
Co.;  general  manager,  F.  L.  Carter,  for- 
merly treasurer  of  the  Washington  Motor 
Car  Co. 


NATIONAL  AGREE.MENT  LIKELY 

INDIANAPOLIS,  April  4— No  date  has 
been  set  as  yet  for  a  hearing  upon  the 
application  filed  by  the  Columbia  Axle 
Co.  for  the  appointment  of  a  receiver  for 
the  National  Motor  Car  &  Vehicle  Corp. 
It  now  is  considered  probable  that  the 
application  will  be  withdrawn,  inasmuch 
as  a  satisfactory  agreement  is  likely  be- 
tween the  creditors'  committee,  which  is 
managing  the  National  factory,  and  the 
axle  company. 
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California  Reports 
70  Per  Cent  Growth 


Truck  Sales  to  Fleet  Owners  Fea- 
ture Conditions  in  Northern 
Section 


SAN  FRANCISCO,  April  5— Sales  of 
passenger  cars  for  northern  California 
for  the  first  quarter  of  1922  are  at  least 
70  per  cent  better  than  they  were  one 
year  ago,  and  more  than  50  per  cent  bet- 
ter than  they  were  two  years  ago.  Sales 
of  motor  trucks  to  fleet  owners,  and  the 
establishment  of  truck  fleets  in  the 
smaller  towns,  show  nearly  100  per  cent 
gain  over  the  first  quarter  of  1920,  but 
sales  of  trucks  to  individual  owners,  for 
their  own  uses,  have  not  kept  pace  with 
fleet  sales,  and  are  not  more  than  50  or 
60  per  cent  better  than  in  the  same 
period  of  1920, 

Automobile  sales  in  California  for 
February,  1922,  were  254  per  cent  higher 
than  they  were  for  February,  1921.  In 
February  of  this  year  the  dealers  of 
California  sold  8159  cars,  while  in  Febru- 
ary, 1921,  they  disposed  of  only  3213 
cars.  The  47  counties  of  northern  Cali- 
fornia are  credited  with  3298  sales  in 
February,  1922,  as  compared  with  1310 
sales  in  the  same  month  of  1921.  The 
eleven  counties  of  southern  California 
show  4861  cars  sold  in  February,  1922, 
against  1903  for  February,  1921.  Trucks 
to  the  number  of  1075  were  sold  in  Cali- 
fornia during  February,  1922. 

During  February,  1922,  the  registra- 
tions for  the  entire  state  were  9234,  as 
compared  with  6694  in  January,  1922,  a 
gain  of  2540.  In  Alameda  county,  in 
which  is  located  the  city  of  Oakland,  and 
which  holds  a  high  record  for  automotive 
vehicle  and  equipment  sales,  656  cars 
were  sold  in  February  of  this  year,  com- 
pared with  463  in  January,  1922. 

Dallas  Sales  Increase 

DALLAS,  TEX.,  April  4— The  retail 
automobile  business  in  Dallas  for 
March  was  as  good  as  that  for  January 
or  March,  or  for  the  three  last  months 
of  1921.  Actual  sales  and  deliveries 
were  said  to  be  slightly  above  those  of 
February,  partly  because  of  the  influence 
of  the  recent  spring  show. 

The  truck  business  was  about  up  to 
the  previous  months.  The  tires  and  ac- 
cessories showed  some  improvement, 
■probably  due  to  the  approach  of  spring 
and  the  preparations  for  using  cars 
which  have  been  housed  for  a  good  part 
of  the  winter. 

The  tractor  and  trailer  trade  was 
rather  slow,  though  there  were  some 
tractors  moving  to  the  farming  belts  in 
the  Panhandle  and  the  rice  sections  of 
southeast  Texas. 


MERGER  RUMORS  DENIED 

NEW  YORK,  April  5— The  sensational 
rise  of  the  past  few  days  in  automotive 
stocks  has  brought  numerous  rumors  in 
the  financial  district  of  impending  con- 
solidation.    One  of  these  was  a  revival 


IMPROVED  BUSINESS 
REACHES  OUT  TO  MAY 

NEW  YORK,  April  3— The  end 
of  March  brought  no  slackening  in 
the  business  improvement  reported 
in  steadily  increasing  volume  by 
parts  manufacturers  since  Jan.  1. 
Practically  all  manufacturers  have 
sufficient  orders  booked  for  April  to 
insure  a  better  month  than  March. 
Still  more  gratifying  is  the  fact 
that  many  of  them  have  received 
substantial  commitments  which  will 
carry  them  through  May. 

Early  in  March  there  was  con- 
siderable speculation  among  parts 
makers  over  the  prospects  after 
April,  but  developments  in  the  past 
two  or  three  weeks  have  made  it 
certain  that  there  will  be  no  slack- 
ening in  operations  for  another  two 
months  at  least. 

The  number  of  parts  plants  in 
which  operations  exceed  50  per  cent 
of  capacity  is  increasing  steadily, 
and  a  considerable  number  have 
been  compelled  to  put  on  night 
shifts. 

Throughout  the  parts  branch  of 
the  industry  the  moderate  optimism 
which  has  prevailed  for  the  past 
three  months  is  approaching  a  feel- 
ing akin  to  enthusiasm. 


of  ti.e  old  report  that  Mack  Trucks,  Inc., 
and  the  White  Co.  would  combine.  An- 
other was  that  the  management  of  the 
Pierce-Arrow  Motor  Car  Co.  would  be 
taken  over  by  C.  W.  Nash  preparatory  to 
a  merger  with  the  Nash  Motors  Co.  Both 
these  reports  were  emphatically  denied. 


Springfield  Factories 

Report  Better  Business 

SPRINGFIELD,  OHIO,  April  4— 
Orders  from  France  and  .Australia  are 
being  filled  at  the  Springfield  works  of 
The  International  Harvester  Co.,  Charles 
H.  Smart,  superintendent,  states.  The 
motor  truck  business  is  brisk  at  this 
plant,  good  sized  orders  having  been  re- 
ceived recently  from  foreign  countries 
and  various  points  in  the  United  States. 
The  plant  is  continuing  its  production 
schedule  of  50  trucks  daily.  The  force 
has  ibeen  increased  within  the  last  week. 

Motor  truck  business  for  March  at  the 
plant  of  The  Kelly-Springfield  Motor 
Truck  Co.  was  the  largest  of  any  month 
during  the  past  two  years,  General  Man- 
ager E.  O.  O'Donnell  says.  A  grad- 
ual improvement  in  business  conditions 
is  noted  in  reports  received  by  the  com- 
pany from  various  parts  of  the  United 
States. 

"The  first  quarter  of  this  year  showed 
an  increase  of  100  per  cent  in  business 
over  the  same  period  in  1921,"  said  Karl 
A.  Heinzen,  advertising  manager  of  The 
Westcott  Motor  Car  Co.,  in  speaking  of 
the  (business  of  this  company.  "Orders 
on  hand  are  twice  as  large  as  they  were 
at  the  same  time  last  year." 


More  Good  Reports 
Received  by  N.A.C.C. 

All   Sections   of   Country   Except 

Dakotas  Share  in  Better 

Business 


NEW  YORK,  April  6— Directors  of  the 
National  Automobile  Chamber  of  Com- 
merce, highly  gratified  at  the  business, 
done  by  the  industry  since  Jan.  1,  re- 
ceived additional  encouraging  reports  at 
their  monthly  meeting  here  yesterday. 
These  reports  were  contained  in  tele- 
grams from  distributors  in  all  sections 
of  the  country,  which  stated  that  business- 
ranged  from  "good"  to  "excellent"  every- 
where except  in  the  Dakotas,  where  there 
have  been  heavy  snows. 

The  manufacturers  were  told  that  the 
used  car  situation  is  clearing  up  rapidly 
because  there  is  a  good  demand  at  the 
low  prices  which  have  been  fixed.  The 
decline  of  prices  in  the  market  has  been 
comparable  to  the  reductions  in  the  cost 
of  new  cars.  The  agitation  on  the  sub- 
ject of  used  cars  has  resulted  in  dealers 
using  greater  care  in  trading,  making  it 
possible  for  them  to  sell  at  a  profit. 

Credit  Conditions  Easy 

Credit  conditions  are  easy  everywhere. 
There  appears  to  be  plenty  of  money  for 
all  legitimate  enterprises.  It  was  re- 
ported that  one  New  York  bank  believes 
the  present  automobile  sales  season  Avill 
be  the  best  for  two  or  three  years. 

While  the  manufacturers  naturally  are 
greatly  pleased  with  the  upturn  in  busi- 
ness, they  are  not  unaware  of  the  fact 
that  the  industry  now  is  in  the  midst  of 
its  spring  trade  and  that  sales  cannot 
be  expected  to  continue  on  the  present 
basis  after  June  1.  It  is  felt,  however, 
that  with  the  present  bullish  stock  mar- 
ket, with  general  business  conditions 
much  better,  with  exports  improving  and 
with  foreign  exchange  rising,  business 
for  the  last  half  of  year  should  be  good. 

The  Essex  Motor  Car  Co.  was  elected 
to  memlbership  in  the  chamber.  It  will 
be  represented  by  Roy  D.  Chapin. 

Alfred  H.  Swayne  and  George  M.  Gra- 
ham were  delegated  as  counsellors  to  at- 
tend the  annual  meeting  of  the  Chamber 
of  Commerce  of  the  United  States  at 
Washington  in  May. 

The  directors  sanctioned  a  meeting  of 
the  advertising  managers  in  conjunction 
with  the  June  convention  of  the  Asso- 
ciated Advertising  Clubs  of  Milwaukee. 

J.  Walter  Drake  and  General  Manager 
Alfred  Reeves  will  represent  the  N.  A. 
C,  C.  at  a  conference  called  by  Secretary 
Hoover  on  April  12  to  discuss  trade  as- 
sociation activities. 

The  next  meeting  of  the  directors  will 
be  held  in  Detroit.  May  3. 


GREATER    FIRESTONE   OUTPUT 

AKRON,  April  5 — Announcement  is 
made  by  the  Firestone  Tire  &  Rubber  Co. 
that  its  production  has  been  increased 
to  20,000  tires  a  day  compared  with  17,- 
000  two  months  ago. 


April  6,  1922 

New  European  Cars 
Arriving  in  Japan 

Agencies    Giving    Up    American 

Products  Because  of  Higher 

Horsepower  Rating 

TOKIO,  March  2  (,By  Mail)— The  ap- 
proach of  the  end  of  the  fiscal  year  has 
brought  several  Government  departments 
into  the  field  for  new  motor  transporta- 
tion. The  Electric  Bureau  of  Tokio  has 
just  purchased  three  new  repair  wagons. 
These  will  be  mounted  on  the  Packard 
EC  chassis,  with  full  electric  equipment 
and  solid  tires,  and  the  bodies  will  be 
of  the  modified  bus  type,  capable  of  carry- 
ing 16  mechanics  and  considerable  equip- 
ment. The  Department  of  Communica- 
tions, which  is  the  largest  user  of  motor 
transportation  in  Japan — with  the  excep- 
tion of  the  Army — will  soon  be  on  the 
market  again. 

The  local  passenger  car  market  re- 
mains very  depressed.  Sales  are  confined 
almost  entirely  to  the  smallest  and  light- 
est of  the  European  light  cars,  and  the 
popular  choice  centers  on  those  cars  hav- 
ing a  taxation  rating  of  less  than  10 
horsepower.  Consequently  American  cars 
are  not  being  sold,  and  agencies  for  them 
are  being  given  up.  In  contrast,  every 
week  sees  the  arrival  of  some  new  Euro- 
pean car. 

German  makes  are  again  appearing, 
and  Benz,  Mercedes,  Protos,  Cyclonen 
and  the  Austrian  Daimler  and  Fiat  are 
all  represented  in  the  Tokio  district. 
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Moline  Plow  Forecasts 

Early  Reorganization 

NEW  YORK,  April  5— Managers  of 
the  reorganization  committee  of  the  Mo- 
line Plow  Co.  have  addressed  a  letter 
to  stockholders  and  creditors  explain- 
ing the  delay  in  consummating  the  plan 
of  reorganization.  They  say  that  the 
co-operation  of  the  Willys-Overland  Co., 
which  owns  82  per  cent  of  the  common 
stock,  could  not  be  Obtained  because  of 
that  company's  failure  to  obtain  the  con- 
sent of  its  preferred  stockholders.  The 
delay  of  the  Willys-Overland  was  said  to 
be  due  to  pressure  of  other  important 
matters. 

The  statement  adds  that  the  Willys- 
Overland  Co.  has  submitted  the  question 
to  the  preferred  stockholders,  and  that 
the  reorganization  plan  has  been  rec- 
ommended by  its  new  board  of  directors. 
The  managers  of  the  reorganization  com- 
mittee say  they  feel  confident  that  they 
"will  secure  early  action  in  consummating 
the  plan  and  the  pi'oper  papers  and  no- 
tices  are   being   prepared   to    that   end." 


PYRENE  IN  NEW  PLANT 

NEWARK,  N.  J.,  April  4— The  Pyrene 
Manufacturing  Co.,  Inc.,  has  moved  into 
its  new  factory  at  520  Belmont  Avenue, 
this  city.  The  building  is  of  thoroughly 
modern  fireproof  construction.  The  gen- 
eral offices  formerly  located  in  New  York 
and  all  manufacturing  departments  will 


REO  DELIVERS  CARS 
FOR  FOILIISG  BAISDITS 

LANSING,  April  5— The  Reo 
Motor  Car  Co.  has  delivered  to  the 
Adams  Express  Co.  1^  chrome 
steel  lined  cars  for  its  bandit- 
proof  New  York  delivery  service. 
These  cars  are  the  first  of  an  order 
for  100.  The  enclosed  body  has 
specially  closed  windows  and  a 
windshield  which  is  proof  against 
45-caliber  steel  jacketed  bullets. 
Each  car  has  eight  portholes  for 
automatic  rifles.  A  lever  in  the 
rear  makes  it  possible  for  a  guard 
to  stop  the  car  should  the  driver 
be  injured.  The  cars  were  built 
after  the  design  of  W.  M.  Barrett, 
president  of  the  Adams  company. 


now  be  located  under  one  roof.  To  im- 
prove, if  possible,  the  service  rendered 
customers,  the  company  has  installed  a 
department  for  the  sale  of  a  complete 
line  of  safety  devices,  as  well  as  the  long 
line   of  fire  fighting  appliances. 


Durant  Balance  Sheet 

Shows  No  Liabilities 

NEW  YORK,  April  5— A  balance  sheet 
as  of  March  31,  1922,  issued  by  Durant 
Motors,  Inc.,  shows  that  the  company 
has  no  liabilities.  The  principal  asset 
consists  of  participating  contracts 
amounting  to  $20,988,000,  representing 
the  company's  proportion  of  earnings  of 
its  associate  companies  valued  on  a  basis 
of  three  years  net  profits  conservatively 
estimated. 

Other  assets  are:  furniture,  fixtures 
and  equipment,  $44,599;  investments  and 
advances  to  allied  companies,  $2,594,130; 
marketable  securities,  $4,225,902;  cash, 
$3,028,747;  notes  receivable,  $2,260,543; 
accounts  receivable,  $242,560;  materials 
and  supplies,  $108,917.  This  makes  total 
assets  of  $12,505,398,  not  including  the 
participating  contracts. 


'CLEVELAND,  April  5— Morris  Blei- 
weiss  has  been  named  sales  manager  of 
the  Templar  Motor  Co.  to  succeed  Paul 
E.  Ryan,  who  retired  from  the  position 
on  April  1.  Bleiweiss  went  to  Templar 
Motors  as  assistant  factory  manager  two 
months  after  the  company  started  pro- 
duction in  1917.  He  was  promoted  to 
service  manager  and  assistant  sales  and 
advertising  manager  before  being  named 
to  his  present  position.  Ryan  was  for- 
merly sales  manager  for  the  Aluminum 
Castings  Co.  He  entered  the  employ 
of  Templar  last  May.  Templar  has  in- 
creased production  since  Jan.  1. 


WILLS  REACHES  CAPACITY 

DETROIT,  April  &— C.  H.  Wills  &  Co. 
will  build  about  50  Wills  Ste.  Claire  cars 
daily  in  April,  which  will  be  practically 
the  plant  capacity.  This  is  an  increase 
of  about  75  per  cent  over  March. 


Peru  and  Australia 
Have  Increased  Tax 


Former    Will    U.se    Revenue    for 

PSalional  Defense — Latter  for 

Maintaininj;  Roads 


WASHINGTON,  April  .3— Reports  re- 
ceived by  the  automotive  divi.sion,  De- 
partment of  Commerce,  show  that  two 
foreign  countries  have  increased  taxes 
on  motor  vehicles.  This  added  burden 
has  a  tendency  to  increase  the  sales  re- 
sistance for  American  exporters  in  Peru 
and  Australia. 

Commercial  Attache  W.  E.  Dunn  ad- 
vises that  the  Peruvian  Government  has 
raised  the  ad  valorem  duty  on  motor 
cars  1  per  cent  when  the  price  does  not 
exceed  Lp.  500,  and  2  per  cent  on  auto- 
mobiles and  carriages  when  the  price 
exceeds  this  amount.  In  addition,  an 
internal  tax  will  be  levied  amounting  to 
Lp.  1  for  Ford  cars  for  hire,  Lp.  2  for 
other  cars  for  hire  and  Lp.  5  for  private- 
cars,  in  accordance  with  a  law  which  was; 
put  into  eff'ect  on  Jan.  25,  1922.  This 
tax  will  be  levied  only  on  cars  actually 
in  use  and  but  once.  The  funds  obtained 
from  these  assessments  will  be  dedicated 
exclusively  to  national  defense. 

The  American  Trade  Commissioner  at 
Melbourne  has  informed  the  division 
that  a  horse-drawn  vehicle  tax  has  been 
proposed  which  it  is  estimated  will  be 
assessed  upon  200,000  vehicles  in  the 
State,  and  an  increased  registration  tax 
amounting  to  5s  per  hp.  on  motor  cars, 
and  2s  6d  per  hp.  on  motorcycles. 


Show  in  Mexico  City 

Assured  Many  Exhibits 

MEXICO  CITY,  MEXICO,  March  31 
(By  Mail) — Applications  for  space  reser- 
vations for  the  automobile  show  which  is 
to  be  held  in  the  National  Theater,  here, 
Apiil  16  to  23,  inclusive,  are  coming  in 
rapidly  and  already  it  is  assured  that 
the  exhibit  will  far  exceed  that  of  the 
first    automobile    show    given    here    last 


NEW  TEMPLAR  SALES  MANAGER   ^^f?" 


It  is  stated  that  up  to  March  18  space 
had  been  reserved  for  displaying  thirty 
different  makes  of  passenger  cars.  These 
are  principally  of  American  make,  but 
there  are  three  European  manufacturers 
who  have  secured  floor  space  through 
their  local  representatives.  The  Euro- 
pean cars  are  the  Fi.it,  Mercedes  and 
Renault. 

A  department  has  been  reserved  for 
trucks  and  tractors,  as  was  the  case- 
last  year.  These  are  all  of  American, 
make.  There  will  be  exhibits  of  lubri- 
cants and  automobile  accessories,  but  nci 
tires. 


FORD    MEWS    SUIT   UGHTLY 

DETROIT,  APRIL  3.— The  Ford  Mo- 
tor Co.  announces  that  it  does  not  take 
seriously  the  suit  filed  by  Edward  S. 
Hufl"  in  Florida  to  recover  $11,000,000,. 
alleged  to  be  due  on  magnetos.  The  Fordl 
company  says  it  knows  nothing  of  Huff  . 
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Makers  of  Electric 
Vehicles  Hold  Show 


Cars,  Trucks  and  Equipment  Ex- 
hibited— New    Design 
Shown  of  Taxicab 


NEW  YORK,  April  3— The  second  an- 
nual show  of  electric  vehicles  and  equip- 
ment is  being*  held  this  week  at  the 
building  of  the  New  York  Edison  Co., 
this  city.  The  two  branches  of  the  elec- 
tric vehicle  industry  are  almost  com- 
pletely represented,  trucks  being  shown 
by  seven  makers  and  passenger  cars  by 
three.  In  addition,  the  show  comprises 
exhibits  of  storage  batteries,  battery 
charging  equipment,  charging  plugs, 
meters,  lubricants  and  motor  wear. 

Few  New  Technical  Features 

There  is  not  much  new  in  a  technical 
way  in  either  electric  trucks  or  passenger 
cars.  These  vehicles  have  been  stand- 
ardized by  the  different  imakers  and 
factory  changes  are  made  only  at  rare 
intervals.  In  connection  with  the  trucks 
the  most  interesting  study  is  that  of 
the  drive  employed  on  the  various  de- 
signs. 

With  electric  propulsion,  efficient 
transmission  is  of  the  highest  impor- 
tance, because  the  radius  of  operation  of 
the  vehicle  depends  upon  it,  but  the  de- 
signers evidently  do  not  agree  as  to 
which  is  the  most  efficient  drive,  for 
practically  all  forms  of  drive  are  repre- 
sented. Steinmetz  uses  the  bevel  and 
spur  gear  or  double  reduction  drive,  and 
Walker  commercial  truck  the  internal 
gear  balanced  drive  with  the  driving 
pinion  on  the  axle  shaft  in  the  one  case 
and  the  armature  shaft  in  the  other,  and 
two  opposite  intermediate  gears  meshing 
both  with  the  pinion  and  the  internal 
gear  on  the  wheel;  Ward  uses  the  worm 
drive;  Walter  the  regular  internal  gear 
drive  and  0-B  and  Lansden  the  chain 
drive. 

Among  the  passenger  cars  the  most 
recent  design  is  the  Electrocar,  which  is 
shown  in  taxicab  form.  This  has  the 
battery  carried  in  an  underslung  cradle, 
instead  of  divided  between  the  seat  and 
the  front  compartment,  as  is  usually  the 
case  in  electric  passenger  cars. 

Battery  charging  outfits  for  the  most 
part  comprise  either  a  motor  generator 
or  rectifier  and  a  charging  panel.  The 
charging  plugs  for  electric  vehicle 
charging  and  storage  battery  charging  in 
general  have  been  standardized. 

Electric  Trucks  to  Be  Shown 

Next  week  there  will  be  a  show  of  in- 
dustrial electric  trucks  at  the  same 
building,  at  which  six  manufacturers  will 
show  trucks  and  tractors.  Material- 
handling  equipment  will  also  be  ex- 
hibited. 

In  connection  with  the  show  the  sec- 
ond annual  electric  vehicle  luncheon  was 
held  at  the  Hotel  Astor  on  April  4.  Ar- 
thur Williams,  president  of  the  New 
York  Edison  Co.,  acted  as  toast  master, 
a(nd  addresses  on  the  use  of  electric  com- 
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mercial  and  industrial  trucks  in  various 
lines  of  industry  were  made  by  Robert 
Cowie,  vice-president  of  the  U.  S.  Rail- 
way Express  Co.;  F.  H.  Hotchkiss,  who 
represented  Gerson  Marks,  assistant  to 
the  general  manager  of  the  N.  Y.,  N.  H, 
&  H.  R.  R.,  and  J.  E.  Dann,  president 
of  the  Pilgrim  Laundry. 

Cowie  said  that  of  all  the  vehicles  pur- 
chased by  his  company  for  the  metro- 
politan district  the  past  year,  SSj/j  per 
cent  were  electric  vehicles.  He  had  signed 
orders  for  no  less  than  104  such  vehicles 
during  the  past  month.  He  claimed  that 
owing  to  the  increasing  congestion  the 
electric  vehicle  had  all  the  speed  that 
could  be  used  and  that  was  safe  in  such 
a  district.  Another  feature  in  their  fa- 
vor, he  said,  was  that  comparatively 
small  stocks  of  repair  parts  sufficed. 
Cowie  mentioned  that  his  company  still 
had  in  service  throughout  the  country 
17,500    horse-drawn    vehicles. 
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FINANCIAL  NOTES 


Winther  Motors,  Inc.,  reports  that  there  is 
about  half  of  the  stock  authorized  at  the  time 
of  the  consolidation  last  year  issued  and  out- 
standing. The  company  is  a  result  of  the 
consolidation  of  the  Marwin  Truck  Corp.  and 
the  Kenosha  Wheel  &  Axle  Co.  with  the  Win- 
ther Motor  Truck  Co.  under  the  name  of 
\V'inther  IMotor.s.  Inc.  The  consolidation  was 
made  purelj^  as  a  matter  of  convenience  and 
economy  in  operation.  It  has  an  authorized 
capital  stock  of  $1,000,000  preferred  stock  and 
600.000  shares  of  no  par  value  common  stock. 

Marlin-Rockwell  Corp.  and  subsidiary  com- 
pa,nies'  consolidated  balance  sheet  a.s  of  Dec. 
31,  1921,  shows  cash  on  that  date  as  $415,88.3 
and,  for  the  previous  year,  $544,413.  Notes, 
trade  acceptances  and  other  accounts  receiv- 
able were  $305,8:!2  in  1921  and  $1,065,370  in 
1920.  Among-  the  liabilities  the  notes  and  ac- 
counts payable,  government  taxes,  etc.,  ag- 
gregated $1,783,139  as  against  $1,591,342.  The 
earned  surplus  wa.s  $2,313,862  compared  to 
$6,862,099. 

Black  &  Decker  Mfg.  Co.  has  declared  a 
dividend  for  the  first  quarter  of  the  year  at 
the  rate  of  8  per  cent  on  the  preferred  stock. 
The  company  reports  that  sales  two  weeks 
ago  were  more  than  for  any  week  for  twenty- 
two  months.  It  set  its  sales  quota  for  1922 
$500  000  higher  than  its  actual  sales  last  year 
and  for  the  first  quarter  has  made  100  per 
cent  of  this  quota. 

Moon  Motor  Car  Co.  directors  have  de- 
clared the  regular  quarterly  dividend  of  l'''i 
per  cent  on  preferred  stock  outstanding,  pay- 
able April  1,  1922. 


PEERLESS  ASSETS  LARGE 
CLEVELAND,  April  6— The  annual 
report  of  the  iPeerless  Truck  &  Motor 
Corp.  as  of  Dec.  .31  shows  current  as- 
sets of  $7,065,665  against  current  liabil- 
ities of  only  $825,682.  The  surplus  at 
the  close  of  the  year  was  $5,257,880.  The 
income  from  sales  was  $12,055,904  and 
the  cost  of  sales  was  $12,103,636,  leaving 
a  net  loss  of  $47,742  on  this  item.  The 
entire  net  loss  for  the  year  was  $103,665. 


STEWART-WARNER  RE-ELECTS 

RICHMOND,  VA.,  April  5— Directors 
of  the  Stewart-Warner  Speedometer 
Corp.  were  re-elected  at  the  annual  meet- 
ing of  stockholders. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Last  week's  advance  in  call  money 
rates  was  attributed  largely  to  temporary 
conditions,  such  as  government  with- 
drawals from  local  institutions  and  dis- 
bursements of  April  1.  Call  loans  cov- 
ered a  range  during  the  week  of  4  per 
cent  to  5%  per  cent,  in  comparison  with 
a  range  of  3%  per  cent  to  bVz  per  cent 
in  the  previous  week.  For  fixed  date 
maturities  little  change  was  noted,  and 
the  volume  of  transactions  was  small. 
Sixty  and  ninety  days  and  four  months' 
maturities  were  quoted  at  4V^  per  cent, 
and  five  and  six  months'  maturities  at 
4%  per  cent  to  4%  per  cent,  as  com- 
pared with  4%  per  cent  for  sixty  days 
and  41/^  per  cent  to  4%  per  cent  for 
all  other  maturities  in  the  previous  week. 
The  prime  commercial  rate  remained  un- 
changed at  4^/^  per  cent  to  4%  per  cent. 

The  Federal  Reserve  statement  as  of 
Manch  29,  1922,  shoved  a  decrease  of 
$1,348,000  in  gold  reserves  and  a  de- 
crease of  $1,231,000  in  total  reserves. 
Total  bills  on  hand  increased  $34,691,000 
and  total  earning  assets  $33,387,000. 
There  was  an  increase  of  $30,553,000  in 
total  deposits  and  a  decrease  of  $1,531,- 
000  in  Federal  notes  in  circulation.  The 
reserve  ratio  decreased  from  78.4  per 
cent  to  77.8  per  cent. 

The  following  increases  were  noted  in 
the  statement  for  the  New  York  institu- 
tion: $34,198,000  in  total  reserves;  $17,- 
980,000  in  total  bills  on  hand;  $3,818,000 
in  total  earning  assets  and  $39,596,000 
in  total  deposits.  Federal  Reserve  notes 
in  circulation  decreased  $70,000.  The  ra- 
tio of  total  reserves  to  deposit  and  Fed- 
eral Resei-ve  note  liabilities  comhined,  re- 
mained unchanged  at  86.7  per  cent. 

The  Federal  Reserve  Bank  of  Chicago 
has  reduced  its  rediscount  rate  on  all 
classes  of  paper  from  5  to  4%  per  cent, 
effective  as  of  March  25. 

A  decrease  in  the  total  number  of 
commercial  failures  was  shown  last  week 
as  compared  with  that  of  the  previous 
week.  Duii  reports  511  insolvencies  last 
week  as  compared  with  544  in  the  pre- 
vious week  and  299  during  the  corre- 
sponding week  in  1921.  Failures  de- 
creased in  all  sections  of  the  country, 
with  the  exception  of  the  Pacific  Coast, 
where  an  increase  was  noted. 


DURANT    BUYS    TIRE    STOCK 

AKRON,  OHIO,  April  5— Frank  A. 
Seiberling,  president  of  the  Seiberling 
Rubber  Co.,  announces  that  W.  C.  Durant 
heads  a  syndicate  of  15  men.  each  of 
whom  has  subscribed  for  $50,000  of  Sei- 
berling stock  on  a  basis  of  40  per  cent 
preferred  and  60  per  cent  common.  This 
completes    the    Seiberling    financing. 


EDWARD  P.  MAGUIRE  DIES 

HUDSON,  MASS.,  April  4— The  death 
is  announced  of  Edward  P.  Magnire,  gren- 
eral  manager  of  the  Lapointe  Machine 
Tool  Co.  since  1914  and  associated  with 
the  business  for  many  years  before. 


April  a,  l'J22 
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Republic  Rubber  Corp.  reports,  through  its 
receiver,  C.  H.  Booth,  tiiat  shipments  in 
March  to  the  25th  were  40  per  cent  greater 
tlian  for  the  corresponding  February  period 
and  tliat  tne  carry-over  into  April  will  be 
fully  75  per  cent  greater  than  from  Februar,\- 
into  March.  The  company  is  producing  inner 
tubes  at  a  rate  but  sliphtly  under  the  highest 
rate  of  output  ever  attained  in  its  history. 
The  Younsf'town  plant  is  operating  only  in 
its  solid  truck  tire  department  but  capacity 
is  being  approached  at  the  Canton  works 
which  will  mean  the  resumption  of  pueuma.tic 
tire  production  at  Youngstown.  Pneumatic 
tire  production  is  in  e.xcess:  cf  1,000  a  day. 
None  is  made  except  against  firm  orders,  the 
company  declining  to  stock  tires. 

Sandvik  Steel,  Inc.,  has  consolidated  its 
general  steel  and  steel  belt  conveyor  depart- 
ments in  suite  2001,  Woolworth  Building, 
Xew  York,  with  the  following  executive  of- 
ficers: President  and  general  manager,  W.  D. 
Thomas,  formerly  manager  of  New  York  ex- 
port sales  of  the  American  Rolling  Mill  Co.; 
vice-president,  Anders  Johnson,  formerly 
staff  engineer,  conveyor  department.  Sand- 
vikens  Jernverks  Aktiebolag,  Sandviken, 
Sweden;  secretary,  Garrick  M.  Spencer;  sales 
manager,  Harry  Carlson,  formerly  vice-presi- 
dent and  general  manager  of  American  Galco, 
Inc.,  New  York. 

Standard  Battery  Manufacturing  Co.,  Fort 
Worth,  Texas,  reports  a  daily  output  of  more 
than  100  batteries  with  the  plant  facilities 
increased  for  a  production  of  200.  There  are 
50  men  employed.  The  company  started  in 
]!)18  with  two  men  on  the  payroll  and  an 
output  of  two  batteries  a  day.  In  1921  the 
business  transacted  amounted  to  $260,000  and 
this  year  is  expected  to  reach  $375,000.  Four 
years  ago  the  company  had  less  than  a  dozen 
selling  agents.  It  now  has  approximately  400 
in  a  dozen  states  and  old   Mexicb. 

Dickinson  Cord  Tire  Corp.  has  entered  the 
field  with  a  cord  tiie  machine  perfected  by 
F.  S.  Dickinson,  veteran  in  the  industry. 
Every  cord  is  laid  by  a  machine,  the  cords 
then  being  laid  in  strip  units,  comprised  of 
several  separate  cords.  Rach  strip  is  so 
graduated  as  to  compensate  for  the  variable 
circumference  between  the  bead  and  the 
crown  of  the  casing,  so  that  the  full  area  is 
covered.  The.se  strips  are  laid  in  the  path 
representing  the  shortest  distance  between 
the  two  beads. 

C.  A.  Shaler  Co.  patents  covering'  solid  fuel 
vulcanizers  have  again  been  upheld  by  .Tudge 
Page  in  the  United  States  District  Court, 
ATinnesota  disti-icf.  in  a  suit  brought  against 
T^oren  Risk  and  others,  doing  business  as 
Risk's  Riskless  Vulcanizer  Co.  These  pat- 
ent.s  have  been  in  litigation  for  severul  years 
in  various  districts:  there  being  at  one  time, 
it  is  stated,  as  many  as  thirty-five  infringe- 
ments on  the  market. 

Bearing  Service  Co.  has  opened  its  second 
branch  in  Canada  at  Winnipeg,  Man.,  using 
this  point  to  cover  the  western  section  of 
the  dominion.  W.  Li.  Spain,  formerly  asso- 
ciated with  the  Chevrolet  Motor  Co.  as  its 
district  manager,  is  in  charge.  The  company 
maintains  a  branch  at  Toronto  but  the  grow- 
ing use  of  motor  vehicles  in  Canada  has 
made  western   expansion  necessary. 

Detroit  Seamless  Steel  Tubes  Co.  has  es- 
tablished a  branch  sales  office  in  the  Ca- 
nadian Pacific  Building,  New  York  City. 
H.  C.  Kensing.  formerly  manager  of  the  steel 
tubing  department  of  the  Hungerford  Brass 
&  Copper  Co.  at  the  latter  company's  metro- 
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politan  branch,  has  been  appointed  district 
sales  manager  for  the  New  York  territory. 

Isotta  Motors,  Inc.,  New  York  City,  has 
been  appointed  the  agent  for  the  United 
States  of  the  Isotta-Fraschini  products. 
U.  V.  D'Annunzio  is  president  of  the  com- 
pany and  Ede  Paoli,  associated  for  more 
than  three  years  with  the  Fiat  Co.,  is  the 
commercial  manager. 

National  Association  of  Farm  Equipment 
Manufacturers  has  moved  its  offices  from  72 
West  Adams  Street,  Chicago,  to  the  Trans- 
portation Building,  608  South  Dearborn 
Street,   that  city. 

Urbana  Tool  &  Die  Co.,  Urbana,  Ohio,  has 
completed  arrangements  with  W.  C.  Straub, 
manufacturer's  agent,  to  represent  it  In  the 
Cleveland  district. 

Disteel  Wheel  Corp.  announces  that  its 
New  York  sales  room  and  service  station  are 
now  combined  at  189  Academy  Street,  Long 
Island  City. 

Unemployed  Engineers 

Are  Aided  by  Burean 

NEW  YORK,  April  3— The  Federated 
American  Engineering  Societies  num- 
ber among  its  activities  a  free  employ- 
ment bureau  maintained  at  29  West 
Thirty-ninth  Street  for  the  purpose  of 
relieving  unemployment  among  engi- 
neers. The  organization  includes  the 
American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  American  Society  of 
Mechanical  Engineers,  American  Insti- 
tute of  Electrical  Engineers,  and  twenty- 
seven  other  associations  throughout  the 
country,  its  agigregate  membership  being 
50,000  professional  engineers. 

In  1920  the  bureau  placed  69  per  cent 
of  the  2300  applicants  for  employment, 
and  last  year  positions  were  obtained  for 
71.5  per  cent.  Complete  statement  of 
the  qualifications  wished  for  are  re- 
quested from  employers  while  similar 
thoroughness  is  required  from  the  ap- 
plicant, who  must  be  a  member  of  an 
affiliated  association.  During  the  indus- 
trial depression  the  bureau  carried  on 
an  intensive  campaign  in  Greater  New 
York  and  New  Jersey.  W.  V.  Brown 
is  manager  of  the  bureau. 
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METAL   MARKETS 


FREIGHT   RATES   REDUCED 

SAN  FRANCISCO,  April  3— Substan- 
tial reductions  in  transcontinental  freight 
rates  are  announced  by  all  the  cross- 
continent  lines  having  terminals  here  and 
in  Oakland,  on  a  number  of  articles,  chief 
among  which  is  automobiles.  Reduc- 
tions range  from  10  to  30  per  cent  on 
automobiles  from  Chicago  to  the  coast, 
the  30  per  cent  reduction  being  in  force 
on  cars  sent  here  for  trans-shipment  to 
steamers  for  export. 


SHOW   STIMULATES   SALES 

YOUNGSTOWN,  OHIO,  March  31.— 
The  Youngstown  automobile  show  gave 
marked  impetus  to  the  sale  of  motor 
cars  in  this  city.  Actual  sales  at  the 
show  numbered  128  cars,  of  which  only 
36  were  trade-ins.  The  value  of  the 
cars  sold  was  $208,640.  Dealers  report 
an  average  of  three  or  four  sales  a 
week  since  the  show  to  prospects  ob- 
tained  at  that   time. 


So  far  there  has  been  no  buyiny  of  a 
sufficiently  representative  character  to  war- 
rant the  statement  that  the  market  for 
sheets  is  established  at  the  higher  asking 
prices  which  a  number  of  independent 
producers  proclaimed  effective  April  1.  When 
Judge  Gary  made  the  statement  the  other  day 
that  the  Corporation  was  disposed  to  follow 
the  lead  of  the  independents  in  an  equitable 
upward  revision  of  prices  he  took  pains  to 
make  it  plain  that  the  independents  must 
not  merely  secure  publication  of  higher 
quotations  in  the  newspapers  but  that  they 
must  actually  book  orders  for  representative 
tonnages  at  higher  prices  before  they  can  lay 
claim  to  a  market  leadership  that  will  in- 
spire others  to  follow. 

In  the  course  of  the  next  few  weeks  it 
should  become  apparent  whether  the 
momentum  of  demand  has  become  suffici- 
ently strong  to  overcome  the  resistance 
which  many  consLimers  offer  at  this  time  to 
higher  prices  or  whether  these  higher  prices 
will  slowly  vanish  amid  the  apathy  of  buyers. 
Whether  the  contention  of  steel  producers 
that  the  prices  which  have  prevailed  so  far 
were  inadequate  and  in  some  instances  below 
cost  is  correct  or  not,  will  have  precious 
little  to  do  with  settling  the  fate  of  the  new 
prices.  Validity  of  the  latter  will  depend 
solely  upon  the  demand  over  the  next  few 
/nonths.  If  this  demand  should  turn  out  to 
be  sufficient  to  support  the  higher  prices, 
it  is  highly  improbable  that  the  movement 
will  stop  there.  Quite  a  few  steel  consuming 
industries  which  have  been  out  of  the  market 
for  some  time  are  resuming  purchases  on  a 
modest  scale  and  the  greater  diversity  of  the 
demand  will  be  magnified  and  resorted  to  as 
a    handy   prop  for   ascending   prices. 

In  many  quarters  developments  during  the 
last  few  weeks  have  created  an  impression 
that  the  advent  of  the  year's  second  quarter 
marks  the  end  of  one  phase  of  the  post-war 
deflation  movement  and  that  the  steel  market 
is  merely  leading  in  the  natural  reaction  that 
has  now  begun  to  set  in  and  which  those 
who  hold  this  view  believe  will  eventually 
spread  to  other  commodity  markets. 
Attempts  to  lift  the  steel  market  to  higher 
levels  have  not  been  confined  to  sheets: 
automotive  consumers  of  hot-rolled  strip 
steel  who  a  few  weeks  ago  had  no  trouble 
in  covering  their  requirements  at  1.75<'  are 
now    being    asked    1.90<',  base  Pittsburgh  level. 

Pig  Iron. — Automotive  foundries  are  buying 
foundrj'  and  malleable  in  a  routine  way. 
Sellers  contend  that  the  trend  is  upward 
but  admit  that  the  immediate  future  may 
bring  a  temporary  halt  in  buying. 

Steel. — Higher  asking:  prices  have  become 
ueueral  for  nearly  all  steel  products  but  no 
transactions  worthy  of  note  have  so  far 
been  consummated  at  these  higher  levels. 
.Steel  bars  came  in  for  impressive  demand  at 
the  1.40<'  price  level:  no  business  at  1.50r 
has  been  done  so  far.  Ihe  last  actual  busi- 
ness in  sheet  bars  for  which  up  to  $31. 
Pittsburgh,  is  now  asKed  was  at  a  fraction 
better  than  .$20.  Bolt  and  nut  prices  are 
stitTening. 

Aluminum. — The  market  is  fairly  aoti\e 
with  17. 5W  seemingly  the  inside  quotation 
for  98  to  99  per  cent  pure  virgin  Ingots. 
Imi>orter.=!  and  dealers  have  their  ears  to  the 
ground  for  advance  news  resrarding  the  fat^^ 
of  aluminum  in  the  tariff  bill,  but  consumers 
are  apparently  not  disposed  to  stock  up  even 
though  they  believe  th.nt  the  rate  of  duty 
will   be   raised    considerably. 

Copper. — -Somi-speculative  holder.s  are  tak- 
ing on  additional  tonnages  when  price 
warrants. 
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SHOWS 

April  3-16 — New  York,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 

FOREIGN   SHOWS 

March  10-July  31 — Tokio,  Japan, 
Peace  Exhibition. 

AprU  16-23— Mexico  City,  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  1 — Prague,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ebc- 
hiblt. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 

May  1-15  — The  Hagrue.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 
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May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24 -June  5 — Barcelona,  Spaini 
Automobile  Show  under 
Dealers'  Direction. 

May.  28-June  5 — Pr£igue.  Motor 
Show.    Hotel  de  Ville. 

July  1-24 — London  (Olympia). 
Aircraft  Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian     Centenary     As- 

socciagao        Automobilista 
Brazileria. 

Sept.  15-20 — The  Hague.  Auto- 
mobile Show. 

Septemoer — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  12-23— London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

November  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 


Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road.   Coventry. 

November — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentine. 

CONVENTIONS 

April  20-22— Buffalo.  N.  Y., 
Sixth  Annual  Convention 
of  the  American  Gear 
Manufacturers  Associa- 
tion. 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12- Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jll. 

May  12 — New  York,  Annual 
Meeting,  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United   States. 


May  22-25— New  York,  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Mount- 
ain Inn. 

June  11-15 — Milwaukee,  Annual 
International  Convention 
of  the  ABsoclated  Adver- 
tising Clubs  of  the  World. 

June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress, 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.   MEETINGS 

Detroit,    April  28,   May  26. 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


Willys-Overland  Co. 
Takes  1921  Losses 


NEW  YORK,  April  6— The  Willys- 
Overland  Co.  is  another  of  those  in  the 
automotive  field  which  has  taken  its 
losses  and  is  now  in  a  position  to  go 
ahead  on  a  profit-making  basis.  Its  busi- 
ness, which  has  been  excellent  for  sev- 
eral months,  still  is  moving  upward. 

Net   Loss  was  $8,633,279 

A  detailed  report  for  the  year  1921 
shows  a  deficit  of  $23,560,389,  after  in- 
ventory adjustment,  interest,  deprecia- 
tion and  other  charges.  Its  net  loss  after 
all  expenses  was  $8,633,279,  as  compared 
with  earnings  of  $8,822,152  in  1920.  To 
this  loss  has  been  added  $1,742,653  for 
interest;  $2,130,169  for  depreciation, 
etc.;  $733,922  for  tool  replacement  and 
$10,320,364  for  other  adjustments.  This 
compares  with  a  total  deficit  of  $5,480,- 
394  for  1920. 

It  is  explained  that  in  computing  the 
net  loss,  all  expenses,  including  reduc- 
tion in  price  of  cars,  idle  plant  expenses, 
adjustment  of  inventory  values  and  ^ther 
extraordinary  expenses,  have  been  in- 
cluded. It  also  is  explained  that  th»  other 
adjustments  mentioned  include  $7,412,- 
275  for  reduction  in  value  of  investments 
in  affiliated  companies,  $759,468  for  ad- 
ditional losses  on  commitments  and  $2,- 
148,621  for  reduction  in  value  of  tools, 
dies,  jigs  and  patterns. 

Inventories  Reduced 

The  statement  of  assets  shows  that 
inventories  stand  at  $17,696,814  as  com- 
pared with  $35,309:825  on  Dec.  31,  1921. 
Other  current  assets  are:  Accounts  re- 
ceivable $1,545,505;  notes  receivable 
$806,221;  cash  $5,128,403. 

The  two  largest  items  of  current  lia- 
bilities are  notes  and  bills  payable 
amounting  to  $18,479,625  and  accounts 
payable  amounting  to  $2,770,262.  Ar- 
rangements  have  been   practically   com- 


pleted for  taking  care  of  the  bank  loans 
which  approximate  $16,000,000.  With 
these  obligations  deducted,  the  company 
could  pay  all  its  current  obligations  with 
the  cash  on  hand  and  still  have  a  balance. 


G.   M.   STOCK   ENHANCED 

NEW  YORK,  April  6— The  rapid  ad- 
vance in  the  price  of  common  stock  of 
the  General  Motors  Corp.  on  the  stock 
exchange  added  $51,376,475  to  the  book 
value  of  the  stock  outstanding  from  the 
close  of  business  last  Tuesday  to  the 
close  of  business  last  night.  The  holdings 
of  the  duPont  interests  increased  in  value 
in  this  period  $18,750,000.  Their  hold- 
ings amount  to  7,500,000  shares. 


GEAR  MAKERS  TO   MEET 

BUFPiALO,  April  6— The  annual  meet- 
ing of  the  American  Gear  Manufacturers 
Association  will  be  held  at  the  Lafayette 
Hotel,  here,  April  20,  21  and  22.  The 
program  will  give  special  emphasis  to 
business  conditions  in  the  gear  industry 
and  the  outlook  for  the  immediate  fu- 
ture Reports  will  be  made  by  commit- 
tees on  standardization. 


GRUBB,  VICTOR  SALES  HEAD 

SPRINGFIELD,  OHIO,  April  5— H. 
A.  Grubb,  formerly  with  the  Star  Rub- 
ber Co.,  Akron,  was  to-day  appointed 
general  sales  manager  of  the  Victor  Rub- 
ber Co.,  succeeding  C.  A.  Swinehart  who 
I'esigned.  Grubb  takes  charge  at  once. 
Swinehart  has  been  sales  head  of  the 
Victor  company  for  many  years. 


MONITOR   MOTORS   SUED 

COLUMBUS,  April  5— Suit  to  collect 
$29,051  has  been  filed  against  the  Mon- 
itor Motor  Co.  and  Ernest  W.  Pavey,  re- 
ceiver of  the  company,  by  Herschell- 
Spillman  Co.  of  North  Tonawanda,  N.  Y. 
The  petition  alleges  that  the  defendant 
failed  to  keep  a  contract  entered  into 
for  1000  engines.  In  all  only  42  en- 
gines were  accepted. 


Coal  Strike  Affects 
Motor  Vehicle  Sales 


ALLENTOWN,  PA.,  April  5— This 
city,  on  the  outskirts  of  the  anthracite 
coal  region,  is  beginning  to  feel  the 
eff'ects  of  the  strike,  and  reports  in  auto- 
motive circles  indicate  that  curtailment 
of  business  is  much  more  drastic  in  trade 
centers  actually  in  the  coal  zone. 

I^ere  in  Allentown,  buying  of  cars  and 
trucks  for  immediate  delivery  has  slowed 
up  considerably.  Dealers  are  slowed  up 
in  making  sales  and  most  of  the  orders, 
while  accompanied  by  deposits  in  the 
regular  way,  are  for  delivery  ''when  the 
strike  ends."         

Reports  of  New  Gasoline 

Methods  Boost  Stocks 

NEW  YORK,  April  6— Sharp  advances 
in  the  quotations  on  the  stocks  of  two 
companies  have  followed  reports  in  the 
last  few  days  that  they  have  evolved 
processes  for  lowering  the  cost  of  operat- 
ing motor  vehicles.  One  of  these  cor- 
porations is  the  Davison  Chemical  Co., 
which,  it  is  reported,  soon  will  announce 
a  new  method  of  extracting  gasoline  from 
crude  oil.  The  other  is  the  Barnsdall 
Corp.,  which  is  reported. to  have  perfected 
a  new  fuel  for  gasoline  engines  to  be 
called  "super  gas"  and  which  will  sell  for 
7  cents  or  8  cents  a  gallon. 

Committees  representing  the  Society 
of  Automotive  Engineers  and  the  Na- 
tional Automobile  Chamber  of  Commerce 
are  reported  to  have  been  impressed  with 
the  new  Greenstreet  cracking  process  for 
extracting  gas  from  crude  oil. 


FORD    ASSEMBLING    AT    CHICAGO 

CHICAGO,  April  3— The  Ford  assem- 
bly plant  here  started  at  capacity  pro- 
duction of  240  cars  a  day  April  1.  A.  W.  L. 
Gilpin,  sales  manager,  announces  that  the 
number  of  cars  turned  out  under  the  5-day 
week  will  be  slightly  over  the  average. 
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Good  Business  for  Rest  of  Year 

Seems  Assured 

Sales  in  all  branches  of  industry  large.  Country 
recovering  from  depression.  Repetition  of  1920 
slump  improbable.  Higher  prices  for  farm  products 
chief  factor  in  recovery.  Large  farm  market  for 
low  priced  cars  and  small  trucks.    Parts  sales  large. 

By  James  C.  Dalton 


BUSINESS  is  so  good  in  the  automotive  indus- 
try that  most  of  the  people  engaged  in  it  are 
going  around  with  their  fingers  crossed.  It 
seems  almost  too  good  to  be  true  and  they're  afraid 
they'll  wake  up  to  find  it  a  beautiful  dream.  The 
transition  has  been  almost  as  sudden  and  startling  as 
the  sun  breaking  through  the  clouds  after  an  April 
shower,  bringing  a  rainbow  with  it. 

Even  now,  with  a  wonderful  March  business  be- 
hind them,  many  manufacturers  and  dealers  are  sup- 
plementing their  statements — in  private — with  the 
observation  that  it  "may  be  only  a  flash  in  the  pan." 

It  isn't. 

The  automotive  industry  has  emerged  definitely 
from  the  long  period  of  depression.  Many  tangles  re- 
main to  be  straightened  out  and  there  are  many  prob- 
lems to  be  solved,  but  business  will  be  good  for  soine 
time  to  come. 

There  are  seasonal  declines  in  the  sale  of  motor 
vehicles  just  as  in  most  other  industries  and  the  sales 
curve  will  not  always  move  upward,  but  a  period  of 
years  will  elapse  before  it  gets  another  such  jolt  as  it 
did  in  1920.  If  the  industry  has  learned  its  lesson 
there  may  never  be  another  such  sickening  loop-the- 
loop  from  the  peak  of  prosperity  to  the  slough  of  de- 
spond. 

An   astounding  improvement   in   general  business 


conditions  in  the  United  States  has  come  in  the  last 
eight  weeks.  At  the  end  of  January  it  seemed  that 
little  progress  had  been  made  on  the  road  to  recovery. 
Then  the  wind  changed,  almost  over  night,  and  confi- 
dence was  rolled  up  like  a  giant  snow  ball. 

Confidence  was  all  that  was  lacking.  It  hasn't 
come  back  in  normal  measure  and  most  people  still 
are  hesitant,  but  they  have  ceased  to  shy  at  every 
shadow  and  they  are  not  looking  constantly  for  ghost- 
ly manifestations  by  evil  spirits. 

Automotive  Industries  made  the  following  pre- 
diction in  its  issue  of  Dec.  29,  1921 : 

"So  far  as  passenger  cars  ar3  concerned,  the  first 
quarter  of  1922  will  be  materially  better  than  the  cor- 
responding quarter  this  year;  the  second  quarter  a 
little  better  than  in  1921,  the  third  not  quite  so  good, 
and  the  fourth  considerably  better.  The  truck  mar- 
ket will  improve  with  general  business." 

The  first  quarter  of  1922  is  history  and  it  more 
than  came  up  to  expectations.  There  need  be  little 
hesitancy  in  saying  now  that  the  second  quarter  will 
do  the  same.  April  is  certain  to  be  at  least  as  good  a 
month  as  March,  which  was  the  best  in  two  full  years. 
It  is  practically  assured  that  May  will  equal  the  vol- 
ume of  April  and  there  need  be  little  doubt  about  June. 

Beyond  June  the  outlook  is  somewhat  obscure.  It 
would  not  be  surprising  if  July  brought  the  midsum- 
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mer  slump  which  has  been  perennial  with  the  industry 
except  in  1920  and  1921.  Conditions  last  year  were  ab- 
normal. Beginning  with  March,  sales  and  production 
ran  along  on  practically  an  even  keel  for  eight  months. 
There  was  no  sharp  falling  off  in  the  middle  of  the  sum- 
mer. In  fact,  the  third  quarter  was  a  trifle  better  than 
the  second.  That  condition  may  prevail  again  this  year, 
but  if  it  does  it  will  be  a  distinct  surprise. 

In  1920  March  was  the  biggest  month  of  the  year  with 
shipments  of  29,336  carloads  and  57,273  driveaways. 
April  brought  a  sharp  slump  with  only  17,147  carloads 
but  64,634  driveaways.  Part  of  the  decline  in  shipments 
was  due,  however,  to  a  shortage  of  freight  cars.  Ship- 
ments for  the  second  quarter  as  a  whole  were  not  as 
large  as  in  the  third  quarter. 

Volume  of  Truck  Sales  Will  Increase 

The  last  quarter  both  in  1920  and  1921  showed  a  very 
marked  falling  off.  The  reverse  is  likely  to  be  true  this 
year.  It  would  not  be  in  any  sense  surprising  if  Octo- 
ber, November  and  December  brought  a  larger  total  of 
sales  than  the  three  preceding  months.  There  is  cer- 
tain to  be  throughout  the  country  a  strong  demand  for 
enclosed  passenger  cars  and  the  farm  markets  probably 
will  be  stronger  than  at  any  time  during  the  year,  espe- 
cially in  the  South.  So  far  as  the  agricultural  districts 
are  concerned,  truck  sales  will  increase  in  volume  as  the 
year  progresses,  probably  reaching  their  peak  at  harvest 
time  in  the  various  zones,  or  immediately  afterwards. 

Considering  all  the  factors  involved,  the  automotive 
industry  can  safely  view  the  remainder  of  1922  with 
serenity.  So  far  as  passenger  cars  are  concerned,  the 
volume  assuredly  will  be  as  large  as  last  year  and  in 
all  probability  larger.  The  number  of  light  trucks  sold 
will  be  two  or  three  times  as  large  and  in  the  heavy  duty 
field  last  year's  sales  record  undoubtedly  will  be  doubled. 
The  parts  and  accessory  manufacturers  can  count  on 
business  at  least  double  the  aggregate  of  1921  and  in  all 
probability  much  more  than  that. 

While  it  is  conservative  to  say  that  business  in  1922 
will  be  good  for  the  industry  as  a  whole,  this  is  no  time 
to  take  the  brakes  off  and  disregard  caution.  After  the 
lesson  of  1920  it  is  not  likely  any  manufacturers  will  go 
very  far  in  piling  up  an  inventory.  The  same  should  be 
true  in  respect  to  surplus  stocks  of  completed  vehicles. 
Manufacture  should  be  held  closely  to  sales  demand.  The 
industry  has  plenty  of  factory  space  for  a  long  time  to 
come. 

It  probably  will  be  at  least  a  year  before  the  industry  is 
sufficiently  stabilized  to  expect  the  placing  of  commitments 
for  supplies  for  more  than  a  month  or  two  in  advance. 

Reasons  for  Prosperity's  Return 

The  fundamental  reasons  for  the  return  of  prosperity 
and  confidence  are  not  hard  to  find.    They  were: 

Higher  prices  for  farm  products,  more  cash  and  more 
buying  in  agricultural  districts. 

A  general  increase  of  operations  in  industrial  cen- 
ters and  less  unemployment. 

This  tells  the  whole  epic  story  of  the  transformation 
from  deep  depression  to  comparative  prosperity.  The 
country  as  a  whole  is  not  yet  out  of  the  woods,  but  it  is 
coming  through.  Conditions  are  vastly  better  than  they 
were  a  year  ago. 

Higher  prices  for  farm  products,  such  as  grain  and 
cotton,  wrought  the  change.  There  was  an  immediate 
increase  in  the  purchasing  power  of  the  farmers  who 
constitute  half  the  entire  purchasing  power  of  the  coun- 
try. This  reached  back  to  the  mills  and  factories  which 
took  on  additional  workers.  When  these  operatives  went 
back  to   work  they   began   purchasing  goods   at   retail. 


This  brought  more  orders  to  the  wholesalers  which  went 
back  to  the  producers. 

Thus  the  circle  was  completed.  It  was  another  demon- 
stration of  the  time  honored  economic  law  that  there  can 
be  no  general  prosperity  when  any  one  great  section  of 
the  population  is  not  prosperous. 

In  reporting  the  agricultural  conference  at  Washing- 
ton in  its  Feb.  2  issue.  Automotive  Industries  said: 

"Motor  truck  manufacturers  who  study,  analyze  and 
develop  farm  markets  will  be  the  ones  who  will  reap 
the  rewards  in  the  near  future." 

That  prediction,  improbable  of  fulfillment  as  it  seemed 
at  that  time,  was  fully  vindicated  in  less  than  six  weeks. 

Watch  those  farmers!  They're  coming  back.  They 
felt  for  two  years  with  considerable  reason  that  they 
weren't  getting  a  square  deal.  They  accused  the  whole 
world  of  skulduggery  against  them.  Tney  couldn't  get 
enough  out  of  their  crops  to  pay  the  cost  of  raising  them. 
They  owed  money  to  everybody  who'd  trust  them.  Their 
creditors  needed  the  money.  In  a  good  many  cases  they 
were  having  a  terrible  time  to  keep  three  jumps  ahead 
of  the  sheriff. 

The  farmer  hates  debt.  It  hurts  his  pride  not  to  be 
able  to  meet  his  notes  when  they're  due.  He  prides  him- 
self on  his  honesty.  When  he  sold  some  wheat  or  corn 
or  hogs  he  dragged  the  old  automobile  out  of  the  barn^ 
shuddered  at  the  way  it  rattled  and  the  engine  knocked^ 
pumped  a  little  air  into  the  decrepit  tires,  climbed  into- 
the  driver's  seat  and  called  his  wife  to  go  along  with. 
him.  He  drove  to  town  and  stopped  at  the  village  bank. 
Then  he  dug  his  lean  looking  roll  out  of  his  pocket  and' 
went  in  to  whittle  down  the  notes  again. 

While  the  head  of  the  family  was  paying  for  a  frac- 
tion of  the  "dead  horse,"  which  might  represent  the  seed' 
he  bought  in  the  spring,  his  wife  was  window  shopping. 
She  was  looking  longingly  at  the  ginghams  and  the 
dresses  and  the  millinery.  Looking  was  all  she  could' 
afford.  If  she  bought  anything  it  was  a  pair  of  cotton 
stockings  or  something  she  couldn't  get  along  without.. 
Maybe  they  took  home  a  bag  of  peanuts  or  candy  for  the 
kiddies.    That  was  all  except  the  canceled  note. 

The  Tide  Turns 

Then  the  tide  began  to  turn,  as  tides  always  do.    With 
the  exception  of  tobacco  every  agricultural  product  for 
which  prices  are  given  in  the  "Survey  of  Current  Busi- 
ness" issued  by  the  Department  of  Commerce,  showed  a. 
substantial  increase  in   February  over  January.     Com- 
pared  with    December,   the    improvement    is    still    more 
marked.    The  price  of  hogs  in  Chicago  increased  45  per- 
cent in  two  months.     Sheep  and  lambs  increased  from 
40  per  cent  to  70  per  cent.     Wheat  and  corn  each  rose- 
about  20  per  cent.    Wool  went  up  to  28  per  cent  while 
cattle  and  the  minor  cereals  showed  substantial  gains. 

Although  cotton  is  slightly  higher  than  in  January,  it 
is  below  the  price  reached  in  the  last  quarter  of  1921. 
While  February  was  a  shorter  month  than  January,  the 
daily  average  consumption  of  cotton  in  the  mills  was 
about  the  same.  Compared  with  a  year  ago,  there  was 
an  increase  of  20  per  cent  in  consumption  notwithstand- 
ing the  widespread  labor  troubles  in  New  England  mills. 

There  were  fluctuations  in  March  in  the  prices  for 
farm  products,  but  on  the  whole  they  were  high  enough 
to  take  a  good  share  of  the  gloom  out  of  the  farmer's 
heart.  He  always  is  happier  in  the  spring,  anyway,  when 
he  can  get  at  his  planting.  But  he  is  a  lot  more  cheer- 
ful this  spring  than  he  was  last.  It  begins  to  look  to  him 
as  though  the  worst  was  over,  that  he  will  be  able  to 
pay  his  debts  and  have  a  little  left  to  buy  some  of  the 
things  he  wants  but  doesn't  actually  have  to  get. 

Among  the  things  the  farmer  wants  more  than  any- 
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thing  else  are  inexpensive  motor  cars  and  light  trucks.  For  example,  when   a  few  farmers   in   North   Dakota 

He's  going  to  have  them  if  he  can.    A  questionnaire  sent  sell  their  goods  at  what  they  think  is  a  fair  price,  they 

recently  to  a  large  number  of  farmers  in  Washington,  may  decide  to  buy  sewing  machines  for  their  wives.     If 

Oregon  and  Idaho  brought  the  information  that  more  of  they  do,  it  may  be  a  big  help  to  Elizabeth,  N.  J. 


them  proposed  to  buy  motor  vehicles  than  anything  else 
except  supplies  needed  for  agricultural  operations.  This 
situation  is  typical. 

After  two  long  lean  years  the  men  in  the  rural  dis- 
tricts who  deal  in  motor  vehicles,  equipment,  accessories 
and  service,  are  going  to  find  their  business  very  much 
better  in  1922.  In  fact,  they  may  be  better  off  than  their 
city  brothers. 

The  Fanner  Is  Going  to  Buy 

The  average  farmer  is  going  to  buy  something,  at  least, 
from  them.  And  not  all  farmers  are  average.  Thou- 
sands of  them  have  money  in  the  bank  and  there  are 
many  sections  where  they  have  been  making  some  money 
right  along.  They  have  been  disgusted  at  general  con- 
ditions, however,  and  have  refused  to  buy  on  general 
principles.  Now  they  are  convinced  that  the  farmer  is 
coming  into  his  own  and  they  are  ready  to  go  into  the 
market. 

But  they  must  be  SOLD  the  goods  they  want.    It  won't 
be  enough  to  sit  on  the  front  porch  and  wait  for  them  to 
come    along.      The    merchan- 
diser who  does  business  with     • ■■ 

them  has  got  to  work  and 
work  hard.  They  will  buy 
where  they  think  they  can  get 
the  most  for  their  money. 

It  will  pay  to  cultivate  the 
farmers  this  year.  Even  in 
the  Dakotas  where  they  are 
poorer  than  almost  anywhere 
else,  there  are  prospects  in 
every  district.  If  the  automo- 
bile dealer  or  service  man  will 
dig  them  out  he  can  sell  them 
something.  From  an  automo- 
tive point  of  view  1922  won't 
be  the  best  year  on  record  in 

the  agricultural  sections,  but     •• 

it  will  be  so  much  better  than 

the  last  two  have  been  that  it  will  seem  like  genuine 
prosperity.  Business  will  get  better  steadily  as  the  year 
advances,  reaching  the  peak  at  harvest  time. 

In  selling  automotive  equipment  to  the  farmer  it  isn't 
necessary  to  sell  him  on  the  value  and  utility  of  motor 
vehicles.  He's  sold  already.  All  he  needs  is  the  cash 
or  credit  to  buy  them.  He  will  think  several  times  be- 
fore he'll  buy  a  passenger  car  on  credit,  but  if  he  can 
be  shown  that  a  light  truck  will  lower  his  marketing 
costs  and  increase  his  profits,  he  will  buy  one  on  time. 

Trucks  of  one-half,  three-quarters  and  one  ton  capac- 
ity are  going  to  be  mighty  good  bets  in  the  rural  com- 
munities, and  it  wouldn't  be  surprising  if  more  money 
were  made  on  them  this  year  than  on  passenger  cars. 
That's  a  market  every  dealer  should  study  earnestly. 

The  villages  of  the  country,  except  those  which  are 
close  to  big  centers  of  population,  are  mainly  dependent 
on  the  farms  for  their  prosperity.  As  the  farm  market 
grows,  their  business  expands.  Even  the  doctors  and 
dentists  and  lawyers  in  these  towns  have  had  to  take 
notes  from  their  farm  patrons  the  last  two  years.  With 
the  payments  made  on  these  notes,  they  will  be  likely 
to  buy  the  m(^or  cars  or  equipment  they  need. 

With  the  village  merchant  selling  more  goods,  he'll 
have  to  order  more  freely  from  the  city  wholesaler  or 
jobber.  These  orders  will  move  back  to  the  mills  and 
there  will  be  more  work  in  the  factory  towns. 


CONSIDERING  all  the  factors  Involved, 
the  automotive  industry  can  safely  view 
the  remainder  of  1922  with  serenity.  So  far 
as  passenger  cars  are  concerned,  the  volume 
assuredly  will  be  as  large  as  last  year  and  in 
all  probability  larger.  The  number  of  light 
trucks  sold  will  be  two  or  three  times  as 
large  and  in  the  heavy  duty  field  last  year's 
sales  record  undoubtedly  will  be  doubled. 
The  parts  and  accessory  manufacturers  can 
count  on  business  at  least  double  the  aggre- 
gate of  1921  and  in  all  probability  much 
more  than  that. 


It  is  easy  to  see,  therefore,  that  the  automotive  dealer 
in  every  part  of  the  countrj-  is  going  to  be  helped  by 
higher  prices  for  wheat  or  pigs  or  eggs. 

The  United  States  has  gone  far  in  its  readjustment 
from  a  war  to  a  peace  basis.  That  readjustment  never 
can  be  finished  completely  until  the  rest  of  the  world 
gets  back  to  par,  as  it  were.  A  long  time  must  elapse 
before  that  much  to  be  desired  condition  can  be  achieved, 
but  steady  progress  is  being  made  in  that  direction,  and 
it  is  more  rapid  than  appears  on  the  surface. 

Full  prosperity  never  can  be  restored  in  this  country 
until  foreign  countries  can  absorb  the  surplus  of  raw 
materials  and  manufactured  products  which  the  United 
States  can  produce.  That  makes  all  the  difference  in 
the  world  so  far  as  profits  are  concerned.  But  the  export 
market  is  improving  rapidly.  The  American  manufac- 
turer of  motor  vehicles  and  equipment  who  is  going  after 
export  business  intelligently  is  getting  it.  The  increase 
in  the  value  of  the  British  pound  sterling  has  helped 
amazingly. 

A  lot  of  things  remain  to  be  done  in  this  country  before 

normal  conditions  can  be  en- 

■ tirely  restored.    Some  of  them 

are: 

Sane  revision  of  the  tax 
system. 

Reduction  of  governmental 
expenditures. 

Permanent  settlement  of  the 
tariff  on  a  sane  basis. 

Reorganization  of  Federal 
machinery  so  it  will  give  more 
efficient  service. 

The  refunding  of  foreign 
loans  so  they  can  be  reduced 
gradually. 

Assistance  to  exporters  and 

the    safeguarding    of    foreign 

••••■■■•■■ ■ "•     commerce. 

Assistance  to  the  farmers 
through  supplements  to  the  normal  banking  machinery 
and  by  the  mobilization  of  private  credit  to  finance  cot- 
ton, cattle  and  other  commodities. 

Development  of  water  power  resources  and  the  elimi- 
nation of  waste  in  production  and  distribution. 

Legislation  never  can  be  a  panacea  for  economic  ills, 
but  wise  action  by  Congress  will  do  much  to  solve  some 
of  these  pressing  problems. 

The  business  world  already  has  done  much  to  right 
itself  and  the  readjustment  has  come  about  with  less 
disturbance  than  might  have  been  expected.  There  has 
been  no  actual  money  panic,  as  there  would  have  been 
except  for  the  Federal  Reserve  system  and  as  there 
always  has  been  in  previous  periods  of  great  depression. 

Automotive  Industry  Fortunate 

So  far  as  the  automotive  industry  is  concerned,  it  has 
been  exceedingly  fortunate.  The  percentage  of  casual- 
ties has  been  relatively  light.  Failures  there  have  been, 
but  they  have  been  comparatively  small  and  they  have 
not  shaken  the  structure  of  the  industry.  Last  year  was 
the  third  best  the  industry  ever  has  had  and  this  year 
will  be  fully  as  good.  It  will  be  considerably  better 
except,  perhaps,  in  the  sale  of  passenger  cars.  The  total 
in  that  field  is  not  likely  to  go  much  ahead  of  last  year, 
but  it  must  not  be  forgotten  that  more  than  1,500,000 
cars  were  sold  in  1921. 
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Factories  are  co-operating  with  dealers  as  they  never 
did  before.  They  are  considering  the  questions  of 
finances,  used  cars,  service  and  satisfied  customers. 
They  are  thinking  in  terms  of  quality  and  their  engineers 
are  working  on  mechanical  improvements.  Greater 
mileage  per  gallon  of  gasoline  and  lower  maintenance 
costs  for  motor  vehicles  have  become  mighty  big  factors. 
Keen  competition  is  a  business  stimulant. 

Manufacturers  are  competing  for  competent  dealers. 
They  are  glad  to  make  contract  concessions  to  get  the 
right  men,  and  they  are  looking  at  the  vital  problems  of 
the  industry  in  a  broader  way.  They  realize  that  all  its 
component  parts  must  be  prosperous  and  happy  if  it  is 
to  be  happy  and  prosperous  as  a  whole. 

Builders  of  motor  vehicles  have  liquidated  their  inven- 
tories and  taken  their  losses,  staggering  as  they  have 
been  in  some  cases.  They  have  done  everything  possible 
to  lower  production  costs  and  overhead  expenses.  The 
consequence  has  been  that  they  have  been  able  to  make 
drastic  price  reductions.  These  reductions  have  been 
passed  on  to  the  ultimate  purchasers  and  they  have  not 
been  absorbed  by  the  middleman  as  they  have  been  in 


most  other  industries.  As  a  result  purchasers  have  no 
grievance.  Even  the  farmers  admit  automobile  makers 
have  been  fair  on  the  question  of  prices. 

Prices  seem  to  have  been  fairly  well  stabilized  in  the 
passenger  car  field,  although  reductions  may  be  expected 
here  and  there  throughout  the  year.  Truck  and  tractor 
makers  have  brought  their  prices  down  as  sales  have  felt 
the  stimulus  of  improved  business  conditions  generally 
and  competition  has  forced  them  to  act. 

The  hearts  of  the  great  basic  industries  are  throbbing 
with  a  stronger  beat.  Idle  freight  cars  are  rapidly  de- 
creasing in  number.  Bank  vaults  are  bulging  with  funds 
awaiting  investment  in  sound  enterprises.  Interest  rates 
are  going  lower  all  the  time.  The  nation  finally  has  con- 
ceded that  motor  vehicles  are  essential  to  its  life  and 
that  even  passenger  cars  are  not  "pleasure"  vehicles. 

There  are  a  few  clouds  left  on  the  automotive  horizon, 
but  the  sun  has  broken  through  and  there  are  big  patches 
of  blue  sky.  The  automotive  merchant  who  whistles  as 
he  works  and  who  works  hard  will  have  a  good  year  and 
when  he  balances  his  books  at  the  end  of  December  he 
will  find  he  has  prospered. 


Bristol  Gas  Starter  for  Multi-Cylinder  Aircraft  Engines 


THE  Bristol  gas  starter,  designed  for  starting  air- 
craft engines  of  six  or  more  cylinders  up  to  500  hp., 
is  a  product  of  the  well-known  British  aircraft  manufac- 
turing concern.  It  may  be  operated  from  inside  the 
fuselage  and  during  flight,  may  be  installed  in  any  con- 
venient position,  away  from  the  engine  if  necessary,  and 
weighs  only  40  lbs.  Inasmuch  as  the  hand  magneto  and 
dope  pump  required  when  no  motor  type  of  starter  is 
fitted  are  dispensed  with,  it  is  claimed  that  there  is  really 
a  saving  in  weight. 

The  starter  consists  of  a  small  air-cooled  single  cylinder 
two-stroke  engine,  and  a  pumping  cylinder.  The  latter 
draws  combustible  mixture  from  the  carbureter,  supplying 
the  two-stroke  power  cylinder,  and  pumps  the  mixture 
under  pressure  to  the  main  engine  cylinders. 

Interposed  between  the  pumping  cylinder  and  the  main 
engine  cylinders  is  a  small  disc  valve  distributor,  driven 
by  suitable  gearing  from  the  main  engine,  at  one  half 
engine  speed,  and  which  passes  the  compressed  gas  to  each 
cylinder : 

(1)  When  on  its  firing  stroke. 

(2)  When  on  a  portion  of  its  induction  stroke. 

To  avoid  loss  of  pressure  through  the  open  inlet  valves 
on  the  induction  stroke,  the  poH  in  the  distributor  in 
communication  at  this  period  is  controlled  by  a  spring 
loaded  ball  valve,  arranged  to  cpen  at  about  40  lbs.  pres- 
sure. A  non-return  valve  is  fitted  to  each  cylinder,  which 
effectively  isolates  the  starting  apparatus  when  the  main 
engine  is  running. 

The  gas  starter  is  fitted  with  a  two-cylinder  magneto, 
from  which  one  ignition  lead  is  taken  to  the  spark  plug 
of  the  two-stroke  power  cylinder,  while  the  second  lead  is 
taken  to  the  central  terminal  of  the  distributor  on  one 
of  the  main  engine  magnetos. 

Method  of  Operation 

The  two-stroke  engine  is  started  by  means  of  the  lever 
provided,  and  under  the  pressure  of  gas  supplied  to  the 
cylinders  the  main  engine  begins  to  turn.  At  the  same 
time  gas  is  admitted  into  the  cylinders  during  the  period 
of  the  induction  stroke,  this  gas  passing  through  the 
cylinders  and  open  inlet  valves,  and  filling  the  induction 


system.  After  one  complete  revolution,  therefore,  the 
whole  induction  system  is  filled  with  gas,  which  is  drawn 
in  on  the  next  induction  stroke,  and  by  opening  the  short 
circuit  switch  between  the  starter  magneto  and  main 
engine  magneto,  the  engine  will  fire  and  pick  up  on  its 
own  carbureters.  It  will  thus  be  seen  that  the  gas  starter 
supplies  both  gasoline  and  ignition  to  the  main  engine 
for  starting.  It  is  claimed  that  engines  up  to  500  hp. 
when  cold  are  turned  round  at  the  rate  of  12-15  r.p.m. 
The  induction  pipe  of  the  gas  starter  is  so  arranged  that 
the  pumping  cylinder  gets  a  richer  mixture  than  the  power 
cylinder,  which  is  necessary  on  account  of  the  subsequent 
dilution  when  the  mixture  reaches  the  main  engine 
cylinders. 

Construction 

Both  power  and  pump  pistons  are  of  aluminum,  of  3  in. 
diameter  and  a  stroke  of  21/2  in.  The  big  ends  of  the 
connecting  rods  are  mounted  on  roller  bearings,  and  are 
located  side  by  side  on  one  common  crank  pin. 

The  cast-iron  power  cylinder  is  of  the  three  port  type, 
the  crankcase  being  used  to  compress  the  mixture.     The      | 
cast-iron  pump  cylinder  draws  its  rtiixture  through  a  port       I 
uncovered  by  the  piston  as  it  reaches  the  bottom  of  its      f 
stroke,  and  discharges  through  a  non-return  valve  in  the 
head. 

The  crankshaft  is  in  two  parts  with  integral  balance 
weights,  -ind  is  mounted  on  ball  bearings.  From  one  end 
the  two-cylinder  magneto  is  driven  direct,  while  the  fly- 
wheel and  starting  gear  are  carried  on  the  other  end. 

The  starting  gear  consists  of  a  quadrant  attached  to 
the  starting  lever,  which  is  brought  into  mesh  with  the 
pinion  connected  through  a  free  wheel  to  the  fly-wheel. 
When  not  in  use,  the  quadrant  is  entirely  out  of  mesh 
with  the  pinion. 

A  cast-iron  fan  fly-wheel  is  fitted,  with  integral  blades, 
which  deliver  air  to  the  power  cylinder  at  sufficient  velocity 
to  enable  the  engine  to  be  run  continuously  under  full 
throttle. 

The  fly-wheel  is  also  provided  with  a  Vee  belt  rim 
which  may  be  used  for  driving  auxiliaries.  The  "petroil" 
system  of  lubrication  is  used  (oil  mixed  with  fuel). 
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Trend  of  French  Cycle  Cars  and 

Light  Cars 

Heavy  taxes  on  cars  with  piston  displacement  of  more  than  67  cu.  in.  and 
weighing  over  770  pounds  has  revived  interest  in  cycle  cars.  Industry 
tends  toward  the  four-cylinder,  water-cooled  type,  with  standard  trans- 
mission and  drive.     Description  of  leading  French  cycle  and  light  cars. 

By  W.  F.  Bradley 


FRANCE,  in  common  with  other  European  countries, 
is  interested  in  the  development  of  light  two-seater 
automobiles  commonly  designed  as  cycle  cars.  This 
term  does  not  imply  the  adoption  of  any  specific  mechanical 
features,  for  under  the  French  Government  definition 
I  any  two-seater  automobile  with  a  piston  displacement  not 
[exceeding  67  cu.  in.  and  weighing  not  more  than  770  lb. 
is  a  cycle  car  and  entitled  to  the  benefit  of  the  reduced 
tax  of  100  francs  per  annum.  Unless  coming  within  these 
two  limits,  the  machine  is  classed  as  an  automobile  and 
pays  higher  taxes,  varying  according  to  district,  but  cer- 
tainly not  less  than  400  francs. 

The  decision  of  the  Government  to  give  special  treat- 
ment to  67  cu.  in.  770-lb.  machines  has  been  responsible 
for  a  wonderful  revival  in  cycle  car  production.  French 
engineers,  however,  are  not  showing  much  interest  in  pure 
cycle  cars,  that  is,  in  light  three  and  four-wheelers  having 
more  of  the  characteristics  of  the  motor  cycle  than  of  the 
automobile.  By  a  pure  cycle  car  is  meant  a  machine  with 
an  air-cooled  engine  with  less  than  four  cylinders,  a 
simplified  type  of  change-speed  mechanism,  and  chain  or 
belt  drive. 


In  England  considerable  importance  is  being  attached 
to  air  cooling  for  small  powerplants.  In  France  the  ten- 
dency is  entirely  in  the  opposite  direction.  Other  Conti- 
nental countries — Italy,  Belgium,  Austria,  Germany — are 
also  showing  a  preference  for  water  cooling.  There  is 
not  a  single  maker  of  any  standing  in  France  who  has 
preferred  air-cooled  to  a  water-cooled  engine,  even  when 
he  has  to  keep  his  piston  displacement  down  to  67  cu.  in. 
and  is  limited  to  a  total  weight  of  770  lb. 

The  line  of  thought  of  the  French  engineers  is  that  as 
piston  displacement  is  decreased  thermal  and  mechanical 
eflficiency  must  be  increased.  It  is  an  easier  task  to  pro- 
duce a  67  cu.  in.  high-speed  high-efficiency  water-cooled 
engine  than  an  air-cooled  powerplant  of  the  same  size. 
With  air  cooling  the  compression  must  be  kept  lower  to 
avoid  pre-ignition  and  spark  plug  troubles.  The  air-cooled 
engine  will  need  decarbonizing  at  more  frequent  intervals 
and  it  will  be  more  difficult  to  keep  in  tune.  Its  oil  con- 
sumption will  be  higher,  and  this  is  an  important  matter 
when  a  good  oil  costs  at  least  5  francs  per  litre.  To  obtain 
good  cooling  the  engine  will  have  to  be  either  a  V  or  hori- 
zontal opposed.     If  four  cylinders  are  adopted,  there  must 


Sectional     view     of     Citroen     5-hp.     power     plant.     Cylinder    dimensions,    2.2    by    3.5-in. 
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be  some  system  of  blower  to  direct  a  draft  of  air  on  the 
cylinder  heads;  this  absorbs  considerable  power  and  com- 
plicates the  design.  While  a  twin-cylinder  air-cooled  en- 
gine with  a  simplified  type  of  transmission  is  attractive 
from  a  cheap  production  point  of  view,  the  French  in- 
dustry is  pinning  its  faith  on  a  more  elaborate  design 
comprising  a  four-cylinder  water-cooled  engine  and  car 
type  of  transmission  and  drive. 

The  67  cu.  in.  machine  has  attracted  the  attention  of 
several  important  French  makers.  The  most  notable  ex- 
ample is  Citroen,  who  recently  purchased  the  big  Clement 
Bayard  factory  in  which  to  produce  his  four-cylinder  52 
cu.  in.  two-seater  light  car.  This  machme,  although  com- 
ing well  within  the  piston  displacement  limit,  is  not  offi- 
cially recognized  as  a  cycle  car,  for  it  exceeds  the  770  lb. 
weight  limit.  Nevertheless  it  comes  in  direct  commercial 
competition  with  the  pure  cycle  cars.  Peugeot  also  has  a 
small  two-seater  with  a  piston  displacement  of  only  41 
cu.  in.  This  is  a  four-cylinder  water-cooled  model  with 
worm-driven  rear  axle.  Mathis  markets  a  46  cu.  in.  cycle 
car  the  mechanical  features  of  which  are  practically  iden- 
tical with  those  of  his  larger  cars. 

Another  important  firm  interested  in  this  class  of  ma- 
chine is  the  Salmson  Aviation  Co.  Soon  after  the  war 
this  company  secured  the  manufacturing  rights,  in  France, 
of  the  English  air-cooled  G.N.  cycle  car.  This  is  still 
built,  but  the  firm  is  just  about  to  go  into  production  on 
a  66  cu.  in.  four-cylinder,  water-cooled,  shaft-drive  model 
which  almost  certainly  will  drive  out  the  firm's  air-cooled 
chain-driven  car. 

There  are  no  standard  dimensions  for  French  cycle  cars 
and  light  cars.    Track  varies  from  40  to  43  in.,  and  wheel- 


Elevation   and   plan   of   Citroen   5-hp.   chassis 


base  is  from  86  to  100  in.  Wheels  are  nearly  always  wire, 
with  650  by  65  mm.  tires  (25  by  21/2  in.).  To  get  accom- 
modation for  two  persons,  the  seats  are  nearly  always 
staggered.  To  keep  the  selling  price  as  low  as  possible, 
these  machines  are  generally  sold  without  electric  light- 
ing and  starting.  Some  of  them  are  designed  to  take  a 
starter  and  lighting  set  as  extras,  while  a  minority  have 
these  as  standard  equipment.  Owing  to  the  weight  limit 
of  770  lb.  it  is  difficult  to  include  electric  lighting  and 
starting  with  the  machine.  If  this  is  added  later,  thus 
making  the  machine  overweight,  the  manufacturer  is  not 
responsible  if  the  tax  collector  takes  action. 

Citroen's  52  cu.  in.  light  car  has  the  same  general  fea- 
tures of  design  as  his  10-hp.  car.  The  four-cylinder  engine 
measures  2.2  by  3.5  in.  and  has  a  detachable  head,  an 
aluminum  crankcase  and  a  1.6  inch  crankshaft  with  two 
bearings  of  1.7  and  2.3  in.  length.  One  of  the  features 
in  which  it  differs  from  the  bigger  car  is  in  the  adoption 
of  Delco  lighting  and  starting.  The  Delco  distributor  is 
driven  by  helical  gears  off  the  camshaft  and  is  carried 
just  ahead  of  the  forward  cylinder.  The  generator  is 
driven  from  the  front  end  of  the  crankshaft.  The  car  has 
a  unit  powerplant  with  three  speeds  and  reverse,  final 
drive  being  by  Citroen  herringbone  gears.  A  differential 
is  used,  Citroen's  experiments  having  shown  that  an  axle 
without  one  is  unsatisfactory.  Rear  suspension  is  by 
quarter  elliptics. 

It  would  appear  that  Citroen's  first  idea  was  to  get  into 
the  official  cycle  car  class,  but  the  decision,  taken  after 
long  experiments,  to  make  use  of  a  differential,  and  to 
supply  electric  lighting  and  starting  as  standard  equip- 
ment, brought  the  weight  beyond  the  official  figure.  While 
Citroen  cannot  sell  in  France  with  the  advantage  of  the 
100  francs  annual  tax,  his  big  means  of  production  enable 
him  to  offer  a  completely  equipped  machine  at  the  same 
price  as  the  officially  accepted  cycle  cars.  In  this  connec- 
tion it  can  be  noted  that  many  makers  consider  the  piston 
displacement  limit  too  high  and  the  weight  limit  too  low. 
As  proof  of  this,  the  average  piston  displacement  of 
French  cycle  cars  is  less  than  60  cu.  in.,  while  all  the 

makers  have  difficulty  in 
getting  inside  the  weight 
limit. 

Overhead  valve  engines 
are  found  plentifully  in 
the  modern  French  light 
cars  and  cycle  cars.  The 
new  Salmson  is  a  good  ex- 
ample. The  cylinders,  2.4 
by  3.5  in.,  are  of  the  de- 
tachable head  type  mount- 
ed on  an  aluminum  base 
chamber,  with  valves  in- 
clined in  the  head.  The 
front  end  of  the  crank- 
shaft carries  a  helical  gear 
which  meshes  with  another 
pinion  on  a  transverse 
shaft.  The  magneto  is 
driven  from  one  end  of 
this  shaft,  while  at  the 
other  end  there  is  a  second 
helical  gear  driving  the 
camshaft.  Four  cams  ai-e 
used,  each  one  serving  for 
both  the  intake  and  the  ex- 
haust. The  exhaust  valve 
is  opened  in  the  normal 
way  by  the  upward  move- 
ment of  an  external  push 
rod  operating  an  overhead 
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1 — M.   A.   S.    E.  overhead   valve  engine.     2 — Francon  two-seater  with   two-stroke   engine   and   friction   driv< 

two-cylinder   two-stroke   engine   showing    compressor.     4 — Two    stroke    engine    of    IVIonroe   friction    drive    c 

Twin-cylinder  two-stroke  engine   used   on    Bleriot   cycle  car.     6. — Citroen    5-hp.    power    plant 


ve.     3 — Francon 
cycle    car.     5 — 


rocker  arm.  The  intake  valve  is  opened  by  the  action 
of  two  coil  springs  having  their  extremities  attached  to 
the  rocker  arm  and  cylinder  head  respectively.  Only 
the  inertia  of  the  valves  has  to  be  overcome  for  clos- 
ing, and  as  the  weight  of  each  valve  is  only  1.7  ounces, 
the  engine  can  run  at  a  high  number  of  revolutions.  The 
plugs  are  mounted  in  the  head  of  the  combustion  cham- 
ber, and  the  whole  of  this  overhead  mechanism  is  in- 
closed by  an  aluminum  cover. 

The  transmission  is  a  three-speed  type,  forming  a  unit 
with  the  engine,  but  with  an  open  well  for  the  flywheel 
and  the  cone  clutch.  Standard  lines  of  construction  are 
followed  in  the  rear  axle,  with  the  exception  that  no  differ- 
ential is  used.  In  addition  to  saving  weight  on  the  axle 
itself,  this  simplifies  the  brakes,  which  are  of  the  internal 
expanding  type  on  the  wheel  drums,  one  being  operated  by 
hand  and  the  other  by  foot.  In  addition  to  being  used  on 
its  own  chassis,  the  Salmson  powerplant  has  been  adopted 


by  two  other  French  manufacturers,  Bignan  and  Sigma. 

Engineer  Cauzan,  a  French  speci;\".ist  in  high-efliciency 
engines,  is  responsible  for  the  powerplant  of  the  M.A.S.E. 
cycle  car.  This  is  an  overhead-valve  engine  with  cylin- 
ders and  upper  half  of  crankcase  in  one  casting.  The  push 
rods  go  through  the  cylinder  casting  aad  operate  the 
vertical  valves  by  means  of  rockers.  The  plugs  are  in- 
clined just  below  the  valves  and  the  magneto  is  driven  off 
the  end  of  the  camshaft.  This  67  cu.  in.  engine  weighs  127 
lb.  complete  and  develops  25  hp.  maximum. 

The  M.A.S.E.  chassis,  built  under  Le  Grain  license,  has 
a  selective  three-speed  gearbox.  Final  drive  is  by  in- 
closed propeller  shaft  with  fabric  universal  joint  at  the 
front  and  bevel  gearing  rear  axle  without  a  differential. 
Cantilever  springs  are  used  at  the  rear.  A  couple  of 
transverse  springs,  mounted  one  above  the  other,  with  a 
central  bndge  piece  between  them,  fill  the  functions  of 
the  front  axle,  the  steering  pivots  being  carried  between 
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Elevation   and   plan   of    Francon   cycle   car  chassis 


the  outer  extremities  of  the  two  springs.  Steering  is 
direct,  with  a  spur  gear  reduction  contained  in  a  hous- 
ing immediately  under  the  wheel. 

Engineer  Picker,  a  motor  specialist,  is  responsible  for 
the  powerplant  of  the  Hinstin-Sup  cycle  car.  This  is  an- 
other overhead-valve  job,  with  external  pushrods,  detach- 
able head  and  two-bearing  hollow  crankshaft  with  forced- 
feed  lubrication.  The  three-speed  transmission  fomis  a 
unit  with  the  engine,  but  with  an  open  well  for  the  flywheel 
and  cone  clutch.  There  are  no  special  features  in  the 
chassis,  which  has  a  transverse  front  spring  and  quarter 
elliptics  at  the  rear.  The  rear  axle  is  bevel-gear  type 
without  a  differential.  The  horsepower  obtained  from 
this  engine  is  stated  to  be  22,  and  as  the  weight  of  the 
chassis  is  573  lb.,  there  is  sufficient  margin  for  a  comfort- 
able two-seater  body  without  exceeding  the  official  limit 
of  770  lb.  With  this  high  powei  and  low  weight  a  very 
snappy  car  is  obtained  having  a  maximum  speed  well  over 
50  m.p.h. 

Another  successful  machine  is  the  Amilcar,  built  en- 
tirely on  standard  lines,  with  a  55  cu.  in.  water-cooled 
engine  having  valves  on  one  side  and  a  detachable  head. 
The  E.H.P.  and  Derby  are  other  machines  falling  into  the 
same  standardized  type. 

In  addition  to  the  cycle  cars  built  on  what  are  generally 
accepted  as  standardized  big  car  lines,  there  is  an  inter- 
mediate class  of  machine  having  the  external  appearance 
of  a  big  car  in  miniature,  but  with  a  simplified  type  of 
transmission  or  drive.  One  example  of  this  is  the  Carteret, 
with  a  normal  type  water-cooled  L-head  engine.  The  rear- 
axle  housing  is  of  aluminum  alloy  and  contains  straight 
bevel  gearing  without  a  differential.  On  top  this  car 
drives  straight  through  from  engine  to  rear  axle  by  a 
cone  clutch  and  propeller  shaft.     There  is  no  gear  box, 


but  the  clutch  shaft  is  designed  so  that  after  completely 
disengaging  the  cone  it  can  be  raised  to  any  desired  angle 
and  a  frictional  contact  obtained  between  the  flat  face  of 
the  driving  member  and  the  bevelled  edge  of  the  driven 
member.  As  friction  drive  is  only  employed  for  the  short 
periods  when  the  direct  gear  ratio  is  too  high,  this  system 
appears  to  be  satisfactory.     The  Fournier  has  a  standard 

type  of  55  cu.  in.  four-cyl- 
inder water  -  cooled  en- 
gine, friction  transmission 
and  single-chain  drive, 
without  anything  very  dis- 
tinctive in  its  makeup. 
There  is  a  similar  system 
of  transmitting  the  power 
to  the  rear  wheels  in  the 
Mourre  cycle  car.  This, 
however,  has  a  special 
two-stroke  water-cooled 
engine,  built  under  Violet 
patents,  with  two  vertical 
cylinders  having  a  com- 
mon combustion  chamber. 
The  engine  has  been  very 
successful  in  races,  but 
has  not  sold  very  largely 
as  yet. 

The  most  original  ma- 
chine in  this  intermediate 
class  is  the  FranQon  de- 
signed by  Engineer  Ched- 
ru,  who  for  several  years 
was  attached  to  American 
automobile  factories  and 
later  was  with  Panhard- 
Levassor.  The  Frangon 
has  one  of  the  smallest 
engines  on  the  French  market,  the  two  cylinders,  which 
operate  en  the  two-stroke  principle,  measuring  2.1  by 
3.9  in.,  giving  a  piston  displacement  of  only  28  cu.  in. 
On  this  engine  Chedru  has  an  interesting  type  of 
double-acting  compressor  and  distributor  driven  by 
eccentric  from  the  center  of  the  crankshaft.  This  con- 
sists of  an  aluminum  piston  with  one  ring  at  the  top  and 
one  at  the  bottom  which  compresses  the  chai'ge  and  de- 
livers it  to  the  two  working  cylinders.  The  upper  face 
of  this  piston  acts  for  one  cylinder  and  the  lower  face 
for  the  other  cylinder.  This  construction  calls  for  a  cross- 
head  and  a  gland,  and  advantage  is  taken  of  the  piston- 
type  crosshead  to  automatically  lubricate  the  gland.  Ac- 
cording to  official  test  carried  oat  by  the  Automobile  Club 
of  France,  the  engine  develops  10  hp.  at  2000  revolutions, 
and  its  oil  consumption  varies  from  10  to  13  oz.  per 
horsepower-hour. 

The  friction  transmission  and  single-chain  drive 
adopted  by  Chedru  have  distinctive  features.  It  has  been 
sought  to  obtain  complete  protection  and  extreme  rigidity, 
and  with  this  object  in  view  the  driving  and  driven  mem- 
bers are  mounted  within  a  rigid  casting  forming  an  alumi- 
num well  bolted  to  the  two  frame  members.  Provision  is 
made  for  locking  the  driven  disk  in  four  positions  on  its 
shaft.  The  driving  shaft  has  a  fore-and-aft  movement, 
under  the  influence  of  the  clutch  pedal,  and  is  maintained 
in  contact  with  the  driven  member  by  two  coil  springs, 
both  of  which  are  in  operation  for  the  reverse  and  two 
lower  ratios,  and  one  only  for  the  two  higher  ratios.  Final 
drive  is  by  means  of  a  chain  contained  within  an  alumi- 
num housing  which,  in  addition  to  completely  protecting 
the  chain,  forms  a  radius  member. 

Frame  members  of  the  Frangon  are  of  ash.  Semi- 
elliptic  springs  are  used  at  the  front  and  a  double  type  of 
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Two   sectional   views  of   Francon   two-stroke  engine 


quarter  elliptic  at  the  rear.  The  main  spring  consists  of 
six  leaves  clipped  below  the  frame  members  and  immedi- 
ately above  this  a  second  spring  with  three  leaves  having 
reversed  camber.  The  two  springs  slide  in  blocks  respec- 
tively above  and  below  the  axle  housing.  The  lower  spring 
and  the  main  leaf  of  the  upper  spring  carry  all  the  load, 
the  other  leaves  of  the  upper  spring  acting  as  a  rebound 
check.     The  arrangement  has  proved  satisfactory. 


Cycle  cars  on  motorcycle  lines  are  not  very  common  in 
France.  In  this  class  the  three-wheel  Morgan,  of  English 
origin,  is  one  of  the  most  popular.  For  the  French  market 
the  machine  with  a  twin-cylinder  water-cooled  engine  is 
much  more  satisfactorj-  than  the  corresponding  machine 
with  twin  air-cooled  engine. 

Bleriot  has  a  twin-cylinder  two-stroke  air-cooled  en- 
gine, with  the  vertical  cylinders  set  side  by  side  on  a  com- 


French  Small  Cars 


MAKE 


Amilear. . . . 
B«delia..... 
Benjamin. .. 

Bifnan 

Bleriot 

Carteret. . . . 

Citroen 

Derby 

E.H.P..... 
Foamier.... 

Francon 

G.N. 

Griffon 

Hinatin-Sup 

Mate 

Mathit 

Morgan. ... 
Peugeot.. .. 
Salmson. ... 
Senichal. . . 
Sigma 


No.  of 
Cylinders 


Bore  and 
Stroke 


2.1x3.7 

3.1x3.9 

2.1x3.2 

2,4x3.5 

2.7x3.7 

2.2x3.7 

2.2x3.5 

2.2x3.3 

2.1x3.7 

2.1x3,7 

2.1x3.9 

3,3x3.8 

3,3x3.4 

2,4x3  5 

1.9x3.8 

2.1x3.1 

3.2x4 

1.9x3,3 

2,4x3.5 

2.1x3.7 

2.4x3.5 


Piston  Dis- 
placement 


55 
61 
46 
66 
45 
59 
52 
55 
55 
55 
28 
66 
60 
67 
67 
46 
64 
41 
66 
55 
66 


Valve 
Location 


L 
L 
L 
I. 

l' 

L 
L 
L 
L 

l' 

L 
I. 
I. 
L 
I. 
L 
I. 
L 
I. 


Cooling 


Water 
Air. . . 
Water, 
Water. 
Air. . . 
Water, 
Water, 
Water. 
Water, 
Water, 
Water. 
Air. . . 
Air.  . . 
Water. 
Water. 
Water, 
Water. 
Water. 
Water, 
Water. 
Water. 


Clutch 


Disk.. 

None. 

Plate. 

Cone. 

Disk  . 

Cone, 

Plate. 

Cone. 

Plate. 

FVict., 

Frict.. 

Plate. 

Disk.. 

Cone. , 

Cone.. 

Disk.. 

Plate. 

Disk.. 

Cone, , 

Plate. 

Cone. , 


No.  of 
Speeds 


Trans- 
mission 


Gear. 
Friot. 
Gears 
Gears 
Gears 
Frict. 
Gear. 
Gear. 
Gear. 
Frict. 
Frict. 
Bevel, 
Gears 
Gears 
Gears 
Gears 
Gears 
Gears 
Gears 
Gears 
Gears 


Drive 


Bevel. . 
Belts... 
Worm.. 
Bevel. . 
Belt... 
Bevel. . 
Bevel. . 
Bevel. . 
Bevel. . 
Chain.. 
Chain.. 
Chains. 
Belt.  . . 
Bevel.. 
Bevel. . 
Bevel. . 
Chain.. 
Worm. . 
Bevel.. 
Bevel.. 
Bevel. . 


Suspen- 


HU.... 
KEl.... 
K  El. . . . 
.VfEl.... 
14  El.... 
Cant 

\in.... 

,»4E1.... 
Cant 

Mn.... 

i^E!.... 
^  El. . . . 

i^El 

ViEl.... 

Cant 

HEl.... 
V^El.... 
ViEl.... 

nn.... 

HEl.... 
H  El. . . . 


Dif- 
ferential 


No. 
No. 
No. 
No. 
No. 
No. 
Yes 
No, 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


V-Tieel- 
base 


94 
95 
90 

102 
79 
94 
90 
95 
90 
90 
90 
95 
86 
96 
98 
90 
80 
90 

102 
83 

102 


Track 


43 
40 
34 
40 
50 
43 
44 
43 
43 
43 
43 
40 
40 
43 
43 
43 
43 
36 
40 
40 
40 


^fieeJi 


Wire.. 

Wire.. 

Disk.. 

Wire.. 

Wire.. 

Wire 

Disk., 

Wire.. 

Wire.. 

Wire,, 

Disk 

Wire  . 

Wire., 

Wire.. 

Wire.. 

Disk.. 

Wire.. 

Wire,. 

Wire.. 

Wire.. 

Wire.. 


700xW 
.  MOx«» 
.  .650i6fi 
.,650x46 
.710x85 
,700x76 
,.660x«6 
..700x80 
..710i«0 
.. 650x46 
.650xe5 
650x66 
.650x66 
.700x80 
.650x66 
..700x80 
..700x80 
.650x66 
.660x66 
.660x66 
.660x66 


* — Two-stroke  engine. 
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bined  base  chamber  and  gearbox.  On  this  machine  use 
is  made  of  single  rubber  belt  drive  to  the  rear  axle. 
Griffon  makes  a  similar  type  of  machine  with  twin  V-type 
air-cooled  engine,  a  motorcycle  gearbox  and  single-belt 
drive.  Bedelia,  a  pioneer  in  the  cycle  car  field,  has  re- 
turned after  several  years'  absence  with  a  machine  em- 
bodying an  air-cooled  engine,  a  system  of  friction  drive 
from  the  main  shaft  of  the  engine  to  a  lay  shaft,  and  very 
long  belts  from  the  lay  shaft  to  the  rear  wheels. 

The  G.  N.,  a  machine  of  -ingenious  design,  has  been  the 
most  successful  of  the  pure  cycle  cars  on  the  French 
market.  This  has  a  twin-cylinder  air-cooled  engine,  a 
plate  clutch  and  a  counter  shaft  with  dog  clutches,  by 
means  of  which  single  chain  drive  to  the  rear  axle  is  ob- 


tained. Four  chains  are  used,  one  being  for  reverse  and 
the  others  for  the  three  speeds  forward.  While  this  ma- 
chine has  been  successful,  it  is  significant  that  its  French 
makers,  the  Salmson  Co.  have  thought  it  necessary  to 
bring  out  a  four-cylinder  water-cooled  model  of  the  same 
piston  displacement  designed  throughout  on  car  lines. 

Reviewing  the  situation  broadly,"  the  cycle  car,  as  it 
was  known  eight  or  nine  years  ago,  has  failed  to  make 
good  in  France.  A  type  of  machine  which,  while  officially 
recognized  as  a  cycle  car,  but  in  reality  having  little  or 
nothing  in  common  with  motorcycle  development,  is  prov- 
ing its  worth.  These  machines  are  generally  diminutive 
automobiles  with  all  frills  removed  and  all  the  parts 
simplified  to  the  lowest  degree. 


New  Weldless  Type  of  Drag  Link 


AN  improved  design  of  a  "weldless"  type  of  drag  link 
for  automobile  steering,  brought  out  by  the  Smith  & 
Johnson  Mfg.  Co.,  is  claimed  to  have  a  greater  factor  of 
safety  than  drag  links  now  in  use.  Referring  to  the  ac- 
companying cut,  it  will  be  seen  that  the  component  parts 
are  the  same  for  both  ends,  and  spring  action  in  both  direc- 
tions is- obtained  by  the  positioning  of  the  springs  in  the 
sleeve — one  inside  and  the  other  outside  the  ball. 

The  springs  are  of  standard  design  and  furnished  to 
customer's  specifications  as  to  weight,  etc.     The  bearings 


1 

•) 

i 

Detail  of  weldless  type  of  drag  link 

are  steel  stampings  made  from  a  hemispherical  blank  and 
are  pack-hardened  to  resist  the  wear  of  the  ball.  The  lock 
washers  are  steel  stampings  and  are  heat  treated  so  that 
the  locking  tongue  will  stand  at  least  8  bendings  before 
breaking. 

The  sleeves  are  thimble-shaped  steel  stampings  with 
the  open  and  externally  threaded  and  a  slot  in  one  side 
wide  enough  to  permit  free  action  of  the  ball  arm.  The 
nuts  are  steel  stampings  with  one  end  hexed  and  the  other 
end  formed  with  12  serrations  to  accommodate  the  tongue 


of  the  lock  washer  and  cut  with  an  internal,  tapered  thread. 
The  connecting  tube  is  of  seamless  steel  tubing,  with  its 
ends  upset  hot  and  then  machined  with  a  back  taper.  The 
finished  nuts  are  placed  on  the  tube  before  the  last  end  is 
upset. 

When  this  drag  link  is  assembled  on  the  car,  the  spring, 
bearings,  ball,  lock  washer  and  end  of  tube  are  inserted  in 
the  sleeve  from  the  open  end.  The  nut  is  then  screwed 
on  the  sleeve  until  the  end  of  the  sleeve  and  inner  shoulder 
of  the  nut  are  tight  against  the  ring  boss  of  the  tube 
end.  As  this  nut  is  screwed  on  it  forces  the  sleeve  down 
against  the  back  tapered  end  of  the  tube  and  rigidly  holds 
the  units  together.  The  tongue  of  the  lock  washer  is  then 
forced  into  one  of  the  serrations  on  the  end  of  the  nut  and 
locks  the  nut  to  the  sleeve. 

Increased  safety  is  claimed  for  this  design  of  drag  link 
because  there  are  no  welds  and  no  large  ball  opening  in 
the  side  of  the  sleeve.  It  is  easy  to  assemble  on  a  car 
because  the  angle  of  the  ball  opening  is  adjustable  and  the 
same  drag  link  can  be  used  for  either  right  or  left-hand 
drive.  The  link  is  also  adaptable  for  use  as  a  tie  rod,  as 
the  short  distance  from  the  center  of  the  ball  to  the  end 
of  the  sleeve  gives  clearance  for  any  type  of  wheel. 

This  drag  link  is  furnished  in  four  ball  sizes  of  1,  iVg, 
1^/4  and  11/2  in.  diameter.  Grease  cup  bosses  may  be 
specified  either  on  the  side  or  the  end  of  the  sleeve,  and 
where  adjustment  for  length  between  centers  of  balls  is 
required  a  special  nut  is  used  on  one  end  of  the  drag  link. 


New  Denby  Truck  Model 


THE  Denby  Motor  Truck  Co.  recently  started  produc- 
tion on  a  new  2V2  to  3-ton  chassis  mounted  on  155-in. 
wheelbase.  The  new  chassis  incorporates  the  Continental 
C-2,  four-cylinder,  unit  power  plant,  with  A}/%  by  5^/4  in. 
cylinder  dimensions.  The  chassis  is  designed  to  cover  a 
wide  range  of  purposes  and  is  provided  with  plenty  of 
room  behind  the  seat.  The  length  of  the  frame  behind  the 
driver's  compartment  is  144-in.  The  frame  width  is  331/4 
in.  and  it  is  made  of  pressed  steel,  6y2-in.  deep  by  2y2-in. 
wide.  The  frame  is  pressed  from  l^-in.  stock.  Allow- 
ance for  a  body  weight  of  15C0  lb.  is  provided  in  giving 
the  3-ton  rating.    The  weight  of  the  chc.ssis  is  4500  lb. 

This  truck  is  designed  to  have  a  speed  range  up  to  25 
miles  per  hr.  on  pneumatics  and  18  miles  per  hr.  on  solid. 
The  engine  develops  39  hp.  at  normal  speeds.  Ignition  is  by 
magneto,  cooling  by  centrifugal  pump  and  lubrication  by 
combined  pump  and  splash  system.  The  clutch  is  a  Fullei% 
multiple  disk,  dry  plate  type  lined  with  Raybestos.  The 
gearset  provides  four  forward  speeds  and  one  reverse  and 
the  rear  axle  is  a  Clark,  model  2-D  internal  gear  type  pro- 


viding an  8  to  1  reduction.  The  Hotchkiss  drive  system 
is  utilized.  The  service  brakes  are  on  the  propeller  shaft, 
the  brake  drum  being  8V2-in.  in  diameter  by  4-in.  in  width. 
The  hand  or  emergency  brake  is  an  external  contracting 
type  on  the  rear  axle.  The  front  springs  are  44  by  2^4 
and  the  r^ar,  52  by  31/2.  The  wheels  are  steel  and  the  tires 
either  pneumatic  36  by  6,  front  and  42  by  9  in.  rear,  or 
solid,  36  by  4-in.,  front  and  36  by  7-in.,  rear.  The  regular 
equipment  includes  solid  tires,  oil  lights,  hand  horn, 
bumper,  towing  hooks  and  tools  and  sells  for  $2795  f.  0.  b. 
Detroit. 


ON  Jan.  1,  1921,  the  public  transport  services  in  Paris 
and  suburbs  was  taken  over  by  the  Department  of  the 
Seine,  which  transferred  them  to  a  new  company.  During 
the  first  ten  months  of  working  under  the  new  manage- 
ment the  motor  omnibuses  conveyed  200,000,000  passen- 
gers against  135,000,000  in  the  corresponding  period  of 
the  previous  year.  The  receipts  increased  from  40,000,000 
francs  to  67,000,000  francs. 
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Design  and  Functioning  of  Laminated 
Automobile  Suspension  Springs 

Part  II 

The  writer  deals  with  the  different  spring  steels  and  the  various  compo- 
nent parts.  In  concluding  he  gives  specifications  for  a  standard  testing 
procedure  for  testing  raw  spring  material  and  the  finished  product. 

By  A.  A.  Remington* 


TO  insure  maximum  economy  of  material  in  a  spring, 
it  is  necessary  that  the  maximum  stress  of  which 
the  material  is  capable  shall  be  carried  by  every  sec- 
tion, or,  in  other  words,  that  no  one  section  shall  be 
stressed  more  severely  than  any  other  section,  so  that  the 
mean  fiber  stress  shall  be  the  maximum  fiber  stress.  We 
have  seen  that  this  is  attained  by  the  basic  rhombus,  and 
therefore  theoretically  by  a  laminated  spring  strictly  obey- 
ing what  may  be  termed  the  "rhombus  law." 

Springs  so  designed  are,  however,  not  generally  used  in 
automobile  work,  but  in  adopting  modifications  it  is  de- 
sirable that  they  shall  affect  the  stress  distribution  as 
little  as  possible,  as  every  divergence  between  maximum 
and  mean  fiber  stress  involves  using  more  spring  steel 
for  a  given  performance,  resulting  in  greater  weight  and 
cost,  a  lowered  efficiency  and  less  reliability  for  the  same 
mean  fiber  stress. 

Any  deviation  in  a  spring  from  strict  conformity  to  the 
"rhombus  law"  increases  the  stress  at  certain  points  and 
decreases  it  at  others,  and  while  the  load-carrying  capacity 
of  the  spring  as  represented  by  a  certain  amount  of  de- 
flection under  a  certain  load  may  not  be  affected,  the 
modification  in  stress  distribution  may  so  increase  the 
stress  at  certain  points  as  to  seriously  reduce  the  safe 
maximum  load  that  can  be  sustained  by  the  spring. 

Grading 

In  order  to  produce  springs  which  will  possess  the 
ability  to  rebound  past  their  "no-load"  position  without 
separation  of  the  leaves,  it  is  usual  to  provide  "nip"  by 
giving  an  increased  camber  to  each  successive  blade.  If 
the  blades  are  all  of  the  same  thickness,  this  results  in  an 
increased  stress  in  each  successive  blade,  as  when  the 
spring  is  "nipped"  up,  the  stress  in  some  blades  is  nega- 
tive, the  negative  and  positive  stresses  balancing  each 
other  to  produce  equilibrium,  as  shown  in  Fig.  15  already 
referred  to.  When,  therefore,  such  a  spring  is  loaded 
externally,  the  load  produces  stress,  which  must  be  added 
to  the  initial  stress,  thereby  producing  a  greater  stress 
in  the  more  highly  cambered  blades. 

This  cause  of  irregularity  in  the  stress  distribution  can 
be  minimized  but  not  eliminated  by  grading  the  thickness 
of  the  blades.  The  stress  in  a  blade  varies  with  the  thick- 
ness, so  that  increased  camber  and  with  it  "nip"  can  be 
embodied  with  successively  thinner  blades  without  in- 
crease of  stress,  and  this  is  frequently  done  in  the  lighter 
classes  of  automobile  springs  in  which  rebound  past  "no- 
load"  position  is  a^umed  to  be  more  likely  to  occur. 

•Paper    presented    to    the    Institution    of    Automobile    Engineers. 
Slightly  condensed. 


Owing  to  the  variation  in  blade  thickness  adopted,  the 
grading  is  seldom  proportionate  to  the  amount  of  "nip," 
so  that  the  thicker  blades  are  usually  unduly  stressed,  and 
in  the  author's  opinion  it  is  preferable  to  keep  all  the 
blades  of  uniform  thickness  and  the  "nip"  to  the  minimum 
practical  amount,  and  have  in  consequence  a  somewhat 
higher  stress  in  the  shorter  blades  and  a  lower  stress  in 
the  longer  blades  than  the  mean  calculated  figure. 

The  way  in  which  "nip"  tends  to  interact  with  grading 
in  maintaining  greater  uniformity  of  stress  is  illustrated 
in  Fig.  16,  where  the  stress/strain  curves  for  two  hypo- 
thetical cases  are  superimposed,  showing  that  whatever 
proportions  are  adopted,  while  the  stresses  in  blades  of 
varying  thickness  may  be  made  more  nearly  uniform  by 
providing  a  certain  amount  of  "nip,"  they  will  only  be 
identical  at  one  deflection,  i.  e.,  where  the  lines  cross  in 
the  diagram,  which  is  shown  for  a  two-blade  spring  with 
one  blade  twice  as  stiff  as  the  other. 

Stiffness 

The  stiffness  of  a  spring  is  its  resistance  to  deflection, 
and  primarily  depends  on  the  modulus  of  elasticity  of  the 
material.     The  basic  formula  for  deflection  in  convenient 


c 


3  i 

Uniis  or  deflection 

Fro.  16. — Chart  showing  effect  of  "  nip"  in  tending  to  equalise 
stress  iu  blades  of  different  thicknesses. 
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Fio.  17.— Imaginary  graph  of  the  movements  of  a  spring 
a  vehicle  travelling  at  30  m.p  h.  on  an  ordinary  road. 
Period  =  80  per  min.  =  1  complete  swing 
per  0  75  sec.  or  per  33  ft. 


form  for  laminated  spring  calculation  has  already  been 

given,  namely: 

d=  iWL')/(AbEnn.  ■ 

It  is  found  in  practice  that  this  formula  requires  adjust- 
ment, and  it  is  convenient  to  make  the  adjustment  in  the 
value  of  E,  which,  instead  of  27.5  X  10",  the  mean  value 
for  the  steel,  is  found  to  vary  for  actual  springs  according 
to  details  of  construction  from  about  18  X  10'  to  about 
25  X  10'»  the  lovi^  value  being  due  principally  to  the  differ- 
ence between  the  nominal  and  the  actual  dimensions  of  the 
section  and  to  variations  in  blade  lengths  and  thickness. 
Quite  small  variations  in  blade  thickness  affect  the  deflec- 
tion considerably,  as  deflection  varies  as  f.  In  calculating 
deflection  in  the  absence  of  exact  information,  it  is  advis- 
able to  adopt  a  mean  figure,  say,  22.5  X  10''  i^  conjunction 
with  the  nominal  blade  thickness,  and  a  table  of  the  values 
of  nf  for  the  usual  blade  thicknesses  adopted  is  given  in 
Appendix  I. 

This  table  is  equally  useful  for  a  graded  spring,  as  the 
value  nf  is  the  sum  of  the  nf  values  for  the  separate 
blades  of  which  the  spring  is  composed,  for  example : 


2 — 1/2  in.  blades 
3—7/16  in.  blades 
4 — %      ii^-  blades 


.2f  =  0.250 
.Sf  =  0.252 
.4f  =  0.212 


nf  =  0.714 


Material 

Many  different  compositions  of  steel  have  been  used  for 
automobile  suspension  springs.  In  use,  the  material  must 
be  capable  of  considerable  bending  in  a  part  having  rea- 
sonably uniform  stress  distribution,  and  if  over-stressed 
it  should  preferably  take  a  permanent  set  and  not  break. 
It  must  withstand  an  almost  unlimited  number  of  stress 
cycles  between  a  low  and  a  high  stress,  with  occasional 
reversals,  the  stress  being  deducible  from  the  diagram  in 
Fig,  17,  which  has  been  plotted  to  illustrate  spring  action 
from  the  author's  imagination  guided  by  tests  made  with 
an  apparatus  which  measured  xiaximum  deflection  in 
service. 

The  material  must  also  have  a  high  resistance  to  crack- 
ing, and  as  it  is  essential  to  use  material  with  a  high  yield 
point  and  therefore  comparatively  little  ductility  to  ob- 
tain sufficient  elastic  bending,  cracks  are  liable  to  cause 
trouble;  the  material  should,  therefore,  preferably  be  of 
such  a  nature  that  if  a  crack  occurs  or  exists  in  a  blade 
its  liability  to  extend  is  as  small  as  possible.  This  is  best 
obtained  with  a  laminated  plate,  and  suc>i  laminations  can 
be  obtained  by  using  a  rolled  steel  containing  "slag"  in- 
clusions, providing  they  are  suitably  rolled  out  along  the 
plate.  In  such  a  steel  a  crack  is  to  some  extent  inter- 
cepted by  the  "slag"  lines  which  cause  a  certain  amount 
of  discontinuity,  and  is  therefore  less  liable  to  extend. 

The  steels  most  largely  used  in  the  manufacture  of 
laminated  springs  may  be  divided  into  three  groups  by 
compositions : 


1.  Carbon  steels,  basic  and  open  hearth,  the  carbon  con- 
tent ranging  between  approximately  0.50  and  1.0 
per  cent. 

2.  Carbon  chromium  steels,  with  or  without  the  addi- 
tion of  a  small  percentage  of  silicon  or  vanadium,  the 
carbon  content  ranging  between  approximately  0.45 
and  0.6  and  the  chromium  content  between  0.50  and 
1.50. 

3.  Silico-manganese  steels,  having  a  carbon  content, 
ranging  between  0.50  and  0.80. 

The  steels  are  used  in  the  hardened  and  tempered  condi- 
tion, being  usually  hardened  in  oil  and  tempered  in  a  lead 
bath. 

The  chemical  compositions  and  physical  properties  of 
various  spring  steels  are  given  in  Tables  III  and  IV,  and 
a  tempering  curve  for  one  characteristic  steel,  showing 
the  effect  on  the  resulting  physical  properties  of  temper- 
ing at  different  temperatures,  is  given  in  Fig.  18. 

The  modulus  of  elasticity  of  the  steel  itself  is  sub- 
stantially the  same  for  all  steels,  and  a  suitable  mean  value 
is,  as  has  already  been  mentioned,  27,500,000  in  Ib.-in. 
units.  Variations  due  to  inaccuracies  in  the  determina- 
tion of  this  value  are  probably  greater  than  variations  due 
to  differences  in  composition  of  the  steel. 

American  Spring  Steels 

The  American  Society  for  Testing  Materials  publishes 
three  specifications  for  spring  steel  bars,  but  only  specifies 
method  of  manufacture  and  composition. 

These  three  specifications  cover: 

Carbon  steel  in  two  grades. 
Silico-manganese  steel  in  two  grades. 
Chromium  vanadium  steel  in  two  grades. 

The  standard  compositions  are  shov^oi  in  Table  V. 

This  Society  has  not  published  any  data  in  regard  ta 
the  physical  properties  of  spring  steel,  but  publishes  in 
addition  a  specification  for  laminated  elliptic  springs  for 
automobiles  which  includes  an  elaborate  testing  procedure. 
This  specification  provides  for  a  maximum  test  load  of 
twice  the  normal  load,  and  specifies  that  the  flexibility 
shall  be  measured  by  determining  the  height  under  75 
per  cent  and  125  per  cent  normal  load  and  dividing  the 
difference  in  loads  by  the  difference  in  heights.  This  and 
other  provisions  in  the  specification  make  the  testing  an 
unnecessarily  complicated  procedure. 

The  provision  of  an  arbitrary  test  load  of  twice  the 
normal  static  load  is  unnecessarily  severe  in  certain  cases,, 
and  if  insisted  on  would  necessitate  the  use  of  a  lower 
working  stress  than  would  otherwise  be  permissible,  re- 
sulting in  such  cases  in  unnecessarily  heavy  springs. 

Test  of  Material 

The  usual  tensile,  Brinell  and  Izod  tests  on  the  standard' 
specimen,  as  adopted  for  structural  steels,  are,  with  the 
exception  of  the  Brinell  test,  not  directly  useful  for  spring 
blades.  The  Brinell  test,  although  it  does  not  indicate  di- 
rectly any  particular  property,  is  a  convenient  means  of 
checking  the  accuracy  of  the  heat-treatment  and  is  there- 
fore to  be  recommended,  and  spring  blades  tempered  to  a 
suitable  Brinell  range  for  the  steel  employed  are  more 
likely  to  give  satisfactory  service  than  those  either  above 
or  below.  If  below,  the  permanent-set  point  will  be 
reached  before  sufficient  bending  has  taken  place,  and  if 
above,  the  plate  is  more  liable  to  develop  cracks  from 
quenching  strains  or  to  have  insufficient  ductility. 

The  Brinell  range  for  all  steels  is  much  the  same,  and 
the  useful  range  for  existing  steels  may  be  considered  ta 
lie  between  Brinell  hardness  Nos.  363  and  461.  It  is  well 
known  that  the  Brinell  hardness  numoer  gives  a  very  close 
approximation  to  the  tensile  strength  when  multiplied  by 
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a  suitable  factor,  but  that  the  factor  varies  with  the  hard- 
ness and  condition  of  the  steel.  For  hardened  and  tem- 
pered spring  steels  the  factor  is  found  to  be  0.22,  and 
Table  VI  has  been  calculated  on  that  basis. 

Unfortunately,  no  standards  at  present  exist  on  which 
to  form  a  basis  of  comparison  or  to  enable  specifications 
to  be  prepared  for  tests  that  are  suitable  for  spring  steels, 
so  that  it  is  usual  to  depend  on  the  composition,  a  standard 
heat-treatment  and  a  hardness  check,  the  remainder  of 
the  testing  being  carried  out  on  the  manufactured  spring 
itself.  Under  these  conditions,  it  is  obviously  necessary 
to  control  the  temperatures  comparatively  closely,  and,  un- 
fortunately, owing  to  the  methods  usually  adopted  in  fit- 
ting springs,  there  is  liable  to  be  considerable  variation 
in  the  maximum  temperature  reached  and  in  the  actual 
quenching  temperature.  This  results  in  undesirable  vari- 
ations in  micro-structure,  which  may  affect  the  endurance 
of  the  blade  and  may  not  be  capable  of  being  detected  by 
the  Brinell  test  or  in  fact  by  any  of  the  usual  physical 
tests,  and  may  even  increase  the  apparent  ductility  as 
measured  by  elongation  percentage  in  the  tensile  test. 

Tests  of  Springs 

At  a  first  test  it  is  usual  to  "scrag"  a  laminated  spring 
cold  by  loading  it  rapidly  to  a  test-load  greater  than  its 
designed  static  load  a  number  of  times  in  succession.  It  is 
then  measured  for  load  at  standard  deflection,  which 
checks  its  conformity  to  the  drawing  and  also  its  rate  of 
deflection.  It  is  then  "overloaded"  and  again  tested  for 
load-deflection  as  a  safeguard  against  permanent  set. 

These  tests  have  no  particular  meaning,  except  that  they 
prove  the  particular  spring  as  far  as  load-carrying  capacity 
and  freedom  from  permanent  set  are  concerned,  but  if 
some  uniformity  were  exhibited  in  the  ratio  between 
theoretical  stress  and  maximum  deflection  under  the 
"scrag"  they  could  be  made  to  indicate  the  quality  of  the 
material.  If  springs  are  made  to  identical  design  in  carbon 
and  alloy  steels  respectively,  it  is  possible  to  find  a  load 
that  will  produce  a  permanent  set  in  the  carbon  steel 
spring,  but  which  the  alloy  steel  spring  will  withstand 
without  injury. 

Springs  can  be  made  to  carry  out  the  desired  load- 
deflection  to  a  considerable  degree  of  accuracy,  and  it  is 
reasonable  to  expect  that  a  series  of  springs  will  be  alike 
within  a  variation  from  the  specified  load  of  plus  or  minus 
5  per  cent  at  a  specified  camber. 

Blade  Ends 

It  is  usual  in  this  country  to  taper  the  blade  ends  in 
thickness,  presumably  to  obtain  the  rhomboid  character- 
istics by  reducing  the  blade  thickness  instead  of  the  blade 
width.  To  do  this  accurately  would  involve  making  the 
open  end  of  each  blade  as  a  parabola,  a  form  difllicult  of 
accomplishment,  and  in  practice  the  thinning  is  usually 
overdone  and  necessitates  a  sudden  change  of  camber  if 
"opening  at  the  ends"  is  to  be  avoided.  It  would  seem  to 
be  better  practice  to  use  full-thickness  blades  and  adopt  a 
"spear"  of  suitable  form  for  this  construction. 

Eyes 

It  is  usual,  in  fact  almost  universal,  practice  to  use 
rolled  eyes  in  automobile  springs.  In  the  best  practice  it 
is  not  unusual  for  the  blade  to  be  slightly  thickened  and 
widened  at  the  eye  and  for  a  short  distance  down  the  blade 
as  shown  in  Fig.  19.  The  thickening  reduces  the  tendency 
of  the  end  of  the  main  blade  to  "give,"  thus  reducing  the 
necessity  of  "full-length"  blades  to  support  it,  a  practice 
which  is  liable  to  result  in  a  disproportionate  spring  and 
the  consequent  use  of  an  unnecessary  amount  of  steel. 

After  rolling,  the  eyes  should  be  bored  through,  and  in 
the   best  practice  a  gun-metal   bush   is   pressed   in   and 


reamed  to  size,  and  the  ends  of  the  bush  and  eye  faced 
down  to  the  normal  breadth  of  the  spring,  within  narrow 
limits.  This  enables  the  shackle  and  shackle-pin  to  be 
made  to  fine  limits,  and  insures  a  good  tight  fit  at  a  point 
where  only  too  many  cars  early  develop  squeaking  and 
rattle. 

Center-Bolt 

Maiy  schemes  have  been  proposed,  and  some  are  in  use, 
to  do  away  with  the  center-bolt  and  the  consequent  weak- 
ness which  it  is  supposed  to  introduce.  The  center-bolt 
requires  to  be  made  of  high-class  steel  as  it  must  be  kept 
reasonably  small,  and  is  depended  on  in  "shear"  to  keep 
the  blades  in  position  longitudinally  as  well  as  in  tension 
to  hold  against  the  "nip"  until  such  time  as  the  spring  is 
clipped  to  the  axle  or  other  retaining  member. 

The  relations  between  spring  width  and  center-bolt 
diameter  have  been  standardized  in  America. 

Clips 

It  is  usual  to  fit  a  "slip"  near  each  end  of  a  spring  to 
hold  the  longer  blades  in  position  laterally  and  also  to 
assist  in  preventing  them  from  separating  on  rebound. 
These  "slips"  are  commonly  used  in  two  forms,  one  in- 
volving a  rolled  eye,  and  the  other  rivets  through  the 
blade,  as  shown  respectively  at  A  and  B  in  Fig.  20. 

Spears 

The  more  usual  forms  of  "spear"  are  shown  in  Fig.  21. 
The  semi-circular,  segmental  and  gothic  spears  are  usually 
used  in  conjunction  with  tapered  blades,  and  the  pomted 
spear  with  full-thickness  blades;  in  fact,  the  latter  is  not 
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Fig.  19.  —  Spring  end  .showing  thickened  eye. 
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Fig.  20. — Usual  forms  of  spring  clip.     Fig.  23. — Suggested  method  of  mounting  a  heavy  spring.     Fig.  24. — Loss  due  to  wide  bed. 


suitable  for  tapered  blades,  and  it  will  be  observed  that  it 
will  conform  to  the  rhombus  law  if  made  of  suitable  pro- 
portions, without  any  thinning  of  the  blade: 

Effect  of  Essential  Factors 

In  considering  the  best  proportions  for  a  spring,  the 
effect  of  the  various  factors  must  be  taken  into  consider- 
ation, and  the  principal  of  these  are: 

1.  Full-length  top  blade. 

2.  "Nip." 

3.  Grading. 

These  three  factors,  as  has  been  shown,  affect  the  stress 
distribution,  and  the  object  of  the  spring  designer  should 
be  to  balance  the  antagonistic  characteristics  so  as  to 
maintain  the  maximum  possible  uniformity  of  stress 
throughout  the  spring. 

The  adoption  of  any  proportion  that  alters  the  stress 
distribution  necessitates  more  material  in  proportion  to 
the  ratio  between  the  maximum  stress  at  any  point  and 
the  mean  stress,  and  so  results  in  a  lowering  of  the  safe 
static  mean  stress. 

Proportions 

From  current  practice  it  would  appear  that  laminated 
automobile  suspension  springs  should  have  not  less  than 
five  blades  and  not  more  than  sixteen,  and  that  the  width 
should  be  between  11/2  in.  and  41/2  in.,  and  be  such  that 
the  total  thickness  of  the  spring  should  be  not  less  than 
half  nor  more  than  twice  the  width. 

The  amount  of  flexibility  and  the  permissible  stress  has 
already  been  considered,  and  it  is  clear  that  an  infinity  of 
springs  can  be  designed  to  comply  with  any  given  specifi- 
cation. 

There  is  little  indication  that  a  m.ultiplicity  of  blades 
makes  better  riding,  and  therefore  it  is  probably  best  to 
adopt  a  length  and  breadth  that  will  provide  a  spring 
with  a  moderate  number  of  blades  and  a  thickness  not 
much  exceeding  its  breadth  as  producing  the  most  satis- 
factory spring. 

Deflection  Under  Load 

To  ascertain  accurately  the  deflection  under  load  of 
blades  of  different  lengths  and  thicknesses,  separately  and 
in  combination,  the  author  has  prepared  a  series  of 
straight  blades  of  different  lengths  so  as  to  make  up  pro- 
portionate two-blade,  three-blade  and  four-blade  springs, 
and  loaded  all  the  blades,  first  separately  so  as  to  get  a 
load-deflection  curve  for  each  blade,  and  then  in  combina- 
tion, so  as  to  obtain  the  loads  and  reactions  at  the  blade 

•See  Journal  of  the  FrankUn  Institute,  April,  1918. 


tips.  In  this  manner  it  is  quite  simple  to  plot  a  bending- 
moment  diagram  for  each  blade  under  any  load,  and  to 
ascertain  the  degree  of  compliance  with  the  "rhombus" 
law  and  the  actual  variation  in  stress  in  the  different 
blades  which  results  from  alterations  in  relative  blade 
lengths,  etc. 

A  research  somewhat  on  these  lines  was  carried  out  in 
America  by  David  Landau,*  who  found  non-compliance 
with  the  "rhombus"  law  and  irregularity  of  stress  in  non- 
speared  springs  with  blades  of  uniform  thickness,  as 
might  have  been  expected.  The  author  confirmed  Landau's 
results  and  established  experimentally  that  springs  can 
be  made  with  uniform  stress.  At  some  future  date  he 
hopes  to  extend  the  research  to  investigation  of  the  effect 
of  "nip"  in  combination  with  grading  on  the  stress  dis- 
tribution, so  as  to  verify  on  actual  spring  blades  the 
accuracy  of  existing  theory. 

It  is  probable  that  general  practice  in  regard  to  "nip" 
and  "grading"  is  susceptible  of  great  improvement  in  the 
direction  of  increased  uniformity  of  stress  and  resulting 
economy  of  material  by  permitting  higher  mean  stresses 
without  any  reduction  in  endurance. 

Maximum  Test  Load 

Automobile  springs  should  be  designed  so  that  a  test 
load  in  excess  of  the  normal  static  load  by  a  definite  amount 
may  be  applied  without  overstressing.  This  test  load  will 
vary  between  1.75  and  three  times  the  normal  load  for 
reasons  already  considered,  and  should  be  applied  to  every 
spring  as  a  standard  test. 

Standard  Test 

A  suitable  specification  for  a  standard  testing  pro- 
cedure, including  the  foregoing  provision,  is  as  follows: 

1.  Material. — The  temper  of  the  spring  blades  shall  be 
verified  by  the  Brinell  test. 

2.  Scragging. — All  springs  shall  be  "scragged"  before 
load-t«sting  by  means  of  a  power  "scrag,"  which  shall 
deflect  the  spring  rapidly  not  less  than  four  times  to  an 
extent  not  less  than  its  calculated  deflection  under  the  test 
load. 

3.  Testing. — Springs  for  test  shall  be  mounted  for  load- 
test  so  as  to  permit  free  horizontal  movement  while  re- 
maining in  the  position  selected  for  test. 

Cantilever  springs,  when  tested  one  end  at  a  time,  and 
quarter-elliptic  springs  shall  be  clamped  to  a  pressure- 
block  in  the  form  of  a  stiff  beam  of  suflficient  length  to 
maintain  the  sprihg  in  position. 

All  measurements  for  height  shall  be  made  between  the 
surface  of  the  pressure-block  and  a  line  joining  the  centers 
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of  the  eyes,  or,  in  a  quarter-elliptic  spring,  between  the 
centers  of  the  eye  and  the  pressure-block  measured  at 
right  angles  to  the  surface  of  the  block. 

The  clamping  of  springs  for  test  shall  provide  sufficient 
rigidity  for  accurate  measurement  of  deflection. 

When  measuring  the  deflection  of  a  spring,  the  load 
shall  be  applied  gradually  and  in  such  a  way  that  the  re- 
quired load  shall  not  be  exceeded. 

4.  Test  Load. — The  specified  test  load  shall  be  applied 
to  all  springs. 

5.  Loaded  Height. — The  loaded  height  shall  be  the  height 
measured  when  the  normal  load  is  applied  after  scragging. 

6.  Permanent  Set. — After  the  "scrag"  test  has  been 
applied,  and  the  loaded  height  has  been  measured,  the 
maximum  test  load  shall  be  applied  and  fully  released, 
and  the  loaded  height  again  measured,  the  difference  be- 
ing the  permanent  set. 

7.  Rate  of  Deflection. — The  rate  of  deflection  shall  be 
determined  by  measuring  the  height  under  normal  load 
and  dividing  the  normal  load  by  the  distance  deflected 
from  the  free  position. 

8.  Free  Height. — The  free  height  is  governed  by  the 
rate  of  deflection. 

Accuracy  of  Dimensions 

The  bars  from  which  the  blades  are  made  are  rolled 
concave  on  the  faces,  as  shown  in  Fig.  22,  so  as  to  insure 
a  close  fit  at  the  edges  and  to  leave  space  for  lubricant. 
The  exact  amount  of  concavity  is  not  important,  and  to 
avoid  a  multiplicity  of  rolls  of  different  radii  it  is  usual 
to  permit  considerable  tolerance.  The  usual  practice  re- 
sults in  the  blade  being  about  0.012  in.  to  0.018  in.  thinner 
in  the  middle  than  at  the  edge,  and  the  total  tolerance  on 
thickness  permitted  is  usually  about  0.008  in. 

Although  there  is  at  present  no  standard,  it  is  best 
practice  to  provide  the  thickness  tolerance  all  on  the  plus 
side,  to  assist  in  compensating  for  the  loss  of  section  due 
to  concave  rolling  as  shown  in  Fig.  22,  where  the  nominal 
size  is  shown  in  dotted  lines. 

To  ascertain  the  accuracy  to  which  springs  are  actually 
made,  the  author  has  analyzed  and  measured  many  springs 
in  detail,  and  a  selection  of  these  measurements  is  given 
in  Appendix  II. 

Fixing 

The  fixing  of  a  spring  on  an  axle  is  an  important  matter. 
In  the  case  of  heavy  springs  with  many  blades,  a  wide 
bed  renders  a  considerable  portion  of  the  center  of  the 
spring  inoperative,  and  therefore  wastes  a  considerable 
amount  of  spring  steel.  It  is,  however,  necessary  to  have 
a  fairly  wide  bed,  especially  when  there  is  a  center  bolt,  as 
the  bending  moment  must  not  be  permitted  to  come  on 
the  blades  at  the  center  where  they  are  weakened  by  the 
hole. 

A  method  of  fixing  which  provides  a  wide  bed  and  yet 
renders  most  of  the  center  portion  of  the  spring  operative 
is  shown  in  Fig.  23.  The  clips,  it  will  be  observed,  are 
placed  on  an  angle  and  are  made  of  a  form  which  avoids 
weakening  them  by  bending  them  over  sharp  corners.  A 
scheme  that  is  in  general  use  for  avoidance  of  the  center 
bolt  is  also  shown,  and  the  author  believes  this  to  be  the 
best  way  of  fixing  heavy  springs. 

Where  a  wide  bed  and  equally  wide  top  plate  are  used, 
the  spring  becomes,  in  effect,  two  half-cantilever  springs 
of  a  length  somewhat  greater  than  the  undipped  length, 
as  shown  in  Fig.  24,  and  the  advantage  in  the  direction 
of  weight-saving  by  utilizing  more  of  the  spring  as  is  the 
case  with  fixings  of  the  type  shown  in  Fig.  23  is  obvious. 
In  the  case  of  small  springs  which  are  comparatively  thin 
and  which  can  consequently  be  used  with  comparatively 
narrow  beds,  the  same  difficulties  do  not  arise,  and  the 


loss  of  effective  spring  steel  is,  of  course,  proportionately 
less. 

In  connection  with  spring  fixings,  it  is  advisable  to 
avoid  a  sharp  edge  across  which  the  spring  has  to  bend, 
in  fact,  a  considerable  radius  is  preferable.  The  use  of 
soft  packing,  either  above  or  below  the  spring,  is  to  be 
deprecated,  and  the  rounding  of  the  bed  and  clip  plate  is 
a  preferable  expedient  and  minimizes  any  tendency  fer 
the  clips  to  work  loose.  It  is,  of  course,  imperative  that 
the  clips  shall  always  be  tight,  as  in  most  designs  it  is 
the  friction  between  the  spring  and  the  axle  that  is  de- 
pended upon  to  keep  the  two  parts  in  their  correct  relative 
positions.  Although  the  center  bolt  head  may  be  recessed, 
this  can  only  be  considered  a  location,  and  should  not  be 
depended  on  to  take  load. 

Appendix  I 

Formulae  and  Tables  for  Calculating  Semi-Elliptic 

Springs 
WL' 

~  AhEnf 
6Etd 

^v  -      ^3 

^  ~  Abdnf 

T  4.bEnr 
p^J  35,230 

,,       1.5  WL 

""'' = -br~ 

■3        WL' 
^^  ~  AbEd 

W  =  load  in  lb. 

L  =  length  in  in. 

^  =  modulus  of  elasticity  (modified  value)  in  lb.  per  sq.  in. 

P  =  rate  of  oscillation    (number  of  complete  oscillations  per 

minute) . 
r  =  time  of  one  complete  oscillation  in  seconds. 
/  distress  in  lb.  per  sq.  in.  (as  given  by  the  beam  formula). 
6  =  breadth  of  blade  in  in. 
n  =  number  of  blades. 
t  =  thickness  of  blade  in  in. 
d  =  deflection  in  in. 
g  =  acceleration  due  to  gravity  in  ft.  per  sec.  per  sec.  (32.2). 

Appendix  II 

Investigation  of  One  Representative 
Front  and  One  Representative  Rear 
Semi-Elliptic  Spring  Taken  at 
Random  from  a  Batch  De- 
livered BY  the  Makers 

Chai'acteristics 

Front  Rear 

Loaded  length 37      in.  52      in. 

Width   2      in.  2      in. 

Leaf   number 8  9 

Leaf  thickness 1%  in.  2t^  in. 

Leaf  thickness IV^  in.  3s^  in. 

Leaf  thickness 2si!  in.  4^  in. 

Leaf  thickness 4^4  in.  

Total  thickness 2-i»ff  in.  2%  in. 

Static   load 900  lb.  1200  lb. 

Loaded  height 2%  in.  2%  in. 

Free  height 4jnn.  7%  in. 
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Chemical    Composition    and    Mechanical 
Properties  of  Main  Leaves 

Front  Rear 

Carbon   0.60  0.64 

Silicon   0.32  0.25 

Manganese    0.54  0.54 

Sulphur   0.019  0.025 

Phosphorus   0.022  0.023 

Chromium   0.51  0.56 

Maximum  stress,  tons 

per  sq.  in. 85  86 

Yield  point,  tons  per 

sq.  in 80  83 

Elongation,  per  cent.       8.5  8.0 
Reduction     of     area, 

per  cent 27  24 

Brinell   number 372-388  388-415 

Izod  ft.-lb 14-16  12-14 

Brinell    Hardness    Number    of    Leaves 
{tested  at  the  centre  of  length) 
Blade  Front  Rear 


1. 
2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 


372 

388 

363 

388 

388 

388 

388 

388 

363 

388 

363 

363 

415 

352 

388 

363 

— 

388 

Deflection  Test  on  Portions  Cut  from  Leaves 
Front \         , Rear- 


Load, 

Lb. 
10. 

100. 

500. 
1,000. 
1,200. 
1,400. 
1,600. 
l.SOO. 
2,000. 


12X2X0.295       12X2X0.270 

DP  f  DP  f 

00  0      0     , 

25  0  10,300   44  0 

130  0  51,700  186   0 

278  0  103,500  374   0 

336  0  124,200  449   2 

393  0  145,000  526   7 

452  2  166,000  605  14 

512  3  186,000  685  30 

575  7  207,000 


12X1. 995X 
0.298 


12,300 
61.700 
124,000 
150,000 
173,000 
198,000 
223,000 


D 

0 
25 
135 
258 
315 
373 
437 


P 

0 
0 
0 


12X1. 985X 
0.260 

P  / 


10,100 
50,800 


D 

0 

44 

209 


13,400 
67,100 
134,000 


0  102,000  414 

2  122,000  510  10  161,000 

4  142,000  608  26  188,000 

10  162,000 


D   =  deflection  in  tliousandths  of  an  inch.     P  =  permanent  set  in 
thousandths  of  an  inch.     /  =   calculated  stress  in  lb.  per  sq.  in. 


Deflection  Test  on  the  Complete 
I Front N  ( 


Deflection 
in  in. 

1 
2 
3 

4 
5 
6 

8 

9 
10 
lit 


Load 
in  lb. 

714 
1,444 
2,098 
2,840 
3,578 
4,372 
5,124 


Perma- 
Loaded  nent 
Length    Set 
in  in.     in  in. 


37.0 
37.2 
37.3 
37.0 
36.8 
36.3 
35.8 


0 
0 
0 
0 
0 
0 
0.25 


Spring 

f Rear v 

Perma- 

Loaded  nent 

Load       Length  Set 

in  lb.        in  in.  in  in. 

330           51.5  0 

510           52.5  0 

785           53.1  0 

1.013  53.5  C 
1,195  54.0  0 
1,405  54.2  0 
1,610  54.3  0 
1,808           54.4  0 

2.014  54.4  0 
2,214  54.2  0 
2,590           54.1  0.25 


•Equivalent  to  3%   in.  reverse  camber  on  front  spring. 
tEquivalent  to  3*4   in.  reverse  camber  on  rear  spring. 


Periodicity  Test  on  Complete  Springs 
Complete  Oscillations 
Per  Minute 
Load,  lb.     Front  Spring     Rear  Spring 

200  160t  140 

400  160  116 

600  136  92 

800  112  76 

1,000                     92  68 

1,200                     . .  64 


tDoubtful  as  regards  accuracy.     Result  is  probably  too  low  as  a 
regular  swing  is  difficult  to  maintain. 

Modulus    of  Elasticity    of   Steel   Calcu- 
lated from  Deflection  Tests 


Leaf  Dimen- 
sions, in. 
12  X  2.000  X  0.295 
12  X  2.000  X  0.270 
12  X  1.995  X  0.298 
12  X  1.985  X  0.260 


Modulus, 
lb.  per  sq.  in. 

28,750,000 
29,250,000 
30,850,000 
30,000,000 


Appendix  III 

An  Analysis  of  Dimensions  of  a  Number  of  Actual  Semi- 
Elliptic   Springs  Taken  at  Random  from  Current 
Practice  Showing  the  Mean  Stresses  Adopted 

Number  and    Mean 
Loaded  Thickness     Static 

Static  Length  Width,  of  Leaves, Stress  Per 


Load,  lb.    in. 


m. 


Rear  5-ton  truck..   7,280        54        3.5 


Front  4-ton  truck.  2,000        42        2.5 


Rear  3-ton  truck..   4,700         54 


3.5 


Rear    4-ton   truck.   5,600         54         3.5 


Front  40-hp.   car 


900 


Rear  40-hp.  car...   1,200 

Front  12-hp.  car..      400 
Rear  12-hp.  car...      600 


37 


52 

34 
42 


2.0 


2.0 

1.5 
1.5 


lb.  sq.  in. 
75,000 

51,400 

62,000 
75,000 

39,000 

71,000 

56,000 
87,000 


The  stress  shown  in  the  last  column  is  the  avei*age  static 
stress  due  to  the  static  load,  assuming  equal  stress-distribu- 
tion throughout  the  spring  based  on  the  formula — 

f=  (1.5  W  L) / {bnf-} , 
which  includes  the  value — 

bf/6, 
and  is  therefore   the   stress  value  obtained  by  the   ordinary 
beam  formula  which,  as  has  been  showna,  may  be  considerably 
greater  than  the  actual  fiber-stress  sustained  by  the  material. 

The  maximum  stress  sustained  by  the  spring  is  that  due 
to  the  test  load,  and  in  normal  practice  this  should  be  obtained 
by  multiplying  the  normal  static  stress  by  a  factor  which 
should  vary  from  1.75  to  2.25  for  rear  springs,  and  from 
2.5  to  3.5  for  front  springs. 


A  Comprehensive  Highway  Transport  Outline 


A  COMPREHENSIVE    outline    of    highway    transport 
has  been  prepared   for  the  Highway  and  Highway 
Transport  Education  Committee. 

Although  making  no  pretense  of  boi.ig  complete,  the 
outline  treats  exhaustively  of  the  vario  !s  phases  which 
make  highway  transport  one  of  the  dominant  subjects  of 
the  day.  It  was  prepared  by  Professor  Lewis  W.  Mclntyre, 
Assistant  Professor  of  Civil  Engineering,  University  of 
Pittsburgh,  at  the  urgent  insistence  of  schools  of  en- 
gineering and  economics,  highway  engineers  and  highway 
officials,  and  is  expected  to  be  the  forerunner  of  text  books 
on  the  subject,  to  which  many  of  the  leading  economists 
and  engineers  in  the  country  are  giving  their  attention. 


This  outline  may  be  adapted  for  classroom  exercises  and 
lectures,  or  it  may  be  used  by  engineers  and  business 
men  actively  engaged  in  the  manufacture  of  motor  vehicles 
or  the  construction  of  highways. 

Subdivided  into  five  divisions,  it  treats  of  the  field  of 
highway  transport,  the  highway  and  the  motor  vehicle, 
legal  phases  of  the  subject,  principles  of  successful  opera- 
tion and  the  selling  of  transpoi'tation. 

The  booklet  is  being  distributed  by  the  Highway  and 
Highway  Transport  Education  Committee,  from  its  offices 
in  the  Willard  Building,  Washington,  D.  C,  first  to  colleges 
and  universities  and  then  upon  request  to  manufacturers 
and  business  men. 
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Function  and  Operation  of  the  Vibrating 

Voltage  Regulator 

The  development  and  characteristics  of  this  type.  The  writer  states  that 
the  early  causes  of  failure  were  either  mechanical  or  due  to  variations  in 
output  and  explains  the  methods  used  to  overcome  these  difficulties. 

By  W.  P.  Loudon* 


THE  purpose  of  the  vibrating  regulator  in  an  auto- 
mobile lighting  system  is  to  maintain  the  voltage 
at  a  nearly  constant  value  regardless  of  the  load 
or  battery  conditions.  The  result  of  this  type  of  regula- 
tion is  that  charging  current  is  furnished  to  the  battery 
in  inverse  proportion  to  its  state  of  charge,  that  is,  a 
high  current  to  a  discharged  battery  and  a  low  or  practi- 
cally zero  current  to  one  nearly  full. 

The  main  object  of  such  a  system  is,  of  course,  to 
bring  an  exhausted  battery  to  its  fully  charged  state  in 
the  shortest  time,  w^ithout  introducing  injurious  effects 
which  would  shorten  the  service  life  of  the  battery.  It  is 
essential  that  the  battery  be  always  nearly  fully  charged 
in  order  to  obtain  the  maximum  efficiency  from  the 
starting  apparatus,  the  lights,  and,  in  cold  weather,  to 
eliminate  danger  of  freezing. 

The  "Tapering"  Charge 

Theoretically,  in  a  constant  potential  system,  the  bat- 
tery is  charged  most  efficiently  by  starting  with  an  initial 
current  flow  in  amperes  equal  to  the  ampere  hour  rating 
(5  ampere  discharge  rate)  of  the  cells  —  and  gradually 
-decreasing  this  amount  in  proportion  to  the  state  of 
charge,  so  that  when  charging  is  completed,  the  current 
will  have  dropped  to  zero.  Obviously,  this  would  neces- 
sitate units  capable  of  generating  and  carrying  relatively 
large  outputs,  and  which  for  the  greater  part  of  the  time 
would  be  operated  at  far  below  their  normal  capacity. 
Such  a  course  would  naturally  be  not  only  expensive,  but 
would  add  considerable  excess  weight  to  the  car,  and 
would  be  unjustified,  even  though  sufficient 
space  were  available  for  the  installation  of 
the  larger  units. 

As  in  nearly  all  engineering  problems,  it 
is  necessary  to  effect  a  compromise.  The 
initial  rate  is,  then,  so  chosen  as  to  permit 
the  use  of  normal  sized  units  and  at  the 
same  time  insure  the  charging  of  an  ex- 
hausted battery  in  from  eight  to  ten  hours. 

Two  Functions  of  Regulator 

The  regulator  has,  in  fact,  two  functions 
to   perform,   dependent   upon   the   battery 
condition.    They  are  in  a  certain  measure       8 
■different,   but   at  the    same   time   bear   a 
definite  relation  to  each  other.     For  in- 
stance, the  voltage  of  a  discharged  battery     ^4 
is  below  that  for  which  the  regulator  sys-     > 
tem    is    set.      Consequently,    the    current       ^^ 
which  will  flow  in  the  circuit  will  be  lim- 


ited only  by  the  voltage  drop  due  to  the  resistance  of  the 
various  units.  A  voltage  responsive  coil  alone  would 
not  operate  in  this  case,  since  the  potential  of  the  gener- 
ator will  drop  to  nearly  that  of  the  batter\-  and  the  con- 
tacts will  not  open.  At  moderate  or  high  speeds,  there- 
fore, the  generator  voltage  would  be  absorbed  in  IR 
drop — the  current  reaching  an  excessive  value. 

To  overcome  this  difficulty,  a  current  responsive  (or 
series)  winding  of  few  turns  is  added  so  that  the  regu- 
lator contacts  will  be  opened  whenever  the  current  tends 
to  increase  above  a  definite  value.  This  winding  also 
acts,  in  a  measure,  in  the  form  of  a  reactance,  opposing 
rapid  fluctuations  of  the  current  and  tending  to  steady 
the  flow.  The  regulator  under  these  conditions,  therefore, 
is  a  current  regulating  device. 

On  the  other  hand,  the  voltage  of  a  full  battery  while 
charging  is  above  that  of  the  regulator  system  setting, 
and  whenever  the  contacts  are  closed,  the  generator  volt- 
age attempts  to  rise  and  the  voltage  responsive  windings 
cause  the  contacts  to  open.  With  open  circuit  and  resist- 
ance load  conditions  the  regulator  characteristics  will 
follow  principally  those  present  with  a  charged  battery, 
since  in  the  one  case  the  voltage  responds  and  in  the 
second  case  both  current  and  voltage  tend  to  increase 

This  compromise  does  not  have  such  serious  faults  as 
might  at  first  appear,  but,  on  the  contrary,  the  situation 
is  improved  to  a  marked  degree.  The  current  and  voltage 
responsive  means  both  contribute  to  a  given  setting  of  the 
regulator  with  a  low  battery.  On  the  other  hand,  in  the 
case  of  no  load   (or  open  circuit)   operation,  the  voltage 
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1 — Charging    curve,   comparing   vibrating    and    constant   potential   regulators 
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2 — Picture  of   regulator  and  cutout. 


Microphotograph    of  contacts. 


must  rise  slightly  to  compensate  for  the  loss  of  the  pull 
formerly  contributed  by  the  current  winding.  In  actual 
battery  charging,  this  combination  cuts  down  the  initial 
current,  but  raises  the  final  current,  since  the  voltage  has 
also  risen  slightly.  Consequently,  the  battery  is  charged 
at  a  faster  average  rate  than  in  the  true  constant  poten- 
tial system  as  will  be  seen  by  Fig.  1.  No  harm  can  come 
from  this  method  as  long  as  the  final  rate  does  not  exceed 
a  value  of  current  which  a  fully  charged  battery  can  re- 
ceive continually  without  destructive  gassing  or  heating. 

The  use  of  vibrating  voltage  regulators  for  governing 
the  output  of  generators  is  by  no  means  new.  They  are 
commonly  met  in  power  generating  stations  for  the  pur- 
pose of  keeping  constant  the  line  voltage  of  the  generators, 
regardless  of  the  load  being  used.  Many  other  types  of 
these  regulators  will  be  found  serving  varied  purposes — 
power  factor  regulators,  load  distribution  regulators,  rail- 
way car  lighting,  etc. 

The  introduction  of  the  vibrating  type  regulator  to 
automobile  generators,  in  quantities,  dates  back  to  about 
1912,  and  this  regulator  is  still  in  active  use  in  many  sys- 
tems. Many  variations  and  adaptations  of  this  type  have 
been  devised  and  offered,  and  considerable  ground  has 
been  covered  in  the  art.    The  earlier  types  of  regulators 
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3 — Diagram — elementar>    regulator. 

were  subject  to  numerous  failures  which  for  a  time 
threatened  the  popularity  of  the  system  and  nearly  caused 
its  abandonment  in  favor  of  the  other  types  with  methods 
of  regulation  having  non-movable  parts. 

Causes  of  Early  Failures 

The  main  causes  of  failure  were  either  mechanical, 
sticking  or  freezing  of  the  contacts,  or  \  ariations  in  out- 
put caused  by  the  settings  changing.  At  first  glance,  the 
problem  would  appear  to  many  to  be  the  simple  matter  of 
causing  a  pair  of  contacts  to  be  opened  and  closed  rapidly, 
in  order  to  insert  resistance  intermittently  into  the  gener- 
ator shunt  field  circuit,  and  thereby  control  the  output, 
holding  it  at  an  average  value  equal  to  the  desired  amount. 
However,  there  are  many  intricate  problems  which  present 
themselves   in   the   designing    of   a   successful   regulator. 


Perhaps  the  most  vital  and  difficult  to  overcome  is  the 
sticking  or  freezing  of  the  contacts,  inasmuch  as  failure 
at  this  point  means  an  excessive  rise  in  output  and  lia- 
bility of  ruin  of  both  the  generator  and  battery.  On  the 
other  hand,  the  attempt  to  cure  the  fault  should  not  swing 
too  far  in  the  other  direction,  and  interpose  high  resist- 
ance contact  conditions  in  the  field  circuit  such  that  the 
generator  cannot  deliver  its  output.  The  best  combination 
seems  to  be,  as  with  a  shaft  and  bearing,  a  relatively  hard 
contact  and  a  soft  contact,  the  hard  contact  being  the 
movable  member.  For  this  purpose  tungsten  and  silver 
are  used,  the  latter  forming  the  positive  contact.  A  slight 
rubbing  effect  should  be  imparted,  and  to  accomplish  this 
the  armature  carrying  the  movable  contact  is  mounted  on 
a  very  thin  leaf  form  of  hinge  and  the  contacts  are  set  at 
a  45  deg.  angle.  This  gives  the  desired  wipe,  not  enough 
to  cause  grooving,  but  sufficient  to  have  a  cleaning  effect 
and  prevent  the  building  up  of  tips  in  the  silver.  The 
angle  also  permits  the  displaced  material  or  oxide  powder 
to  be  brushed  from  the  contact  surfaces.  Other  combina- 
tions of  inexpensive  contacts  have  been  tried  without  im- 
provement in  the  results.  Perhaps  the  only  case  worthy 
of  special  mention  were  two  similar  tungsten  contacts. 
These  were  free  from  sticking,  but  after  a  short  time 
tungsten  oxide,  which  is  an  insulator,  formed  on  the  face 
of  the  positive  contact  and  ultimately  inserted  too  great 
a  resistance  into  the  field  circuit,  interfering  with  gener- 
ation. 

Condenser  in  Shunt  to  Vibrator 

The  use  of  a  condenser,  with  and  without  series  resist- 
ance to  change  its  time  factor,  has  been  tried  (and  in  some 
cases  with  apparent  success)  for  the  elimination  of  the 
arc  which  is  drawn  each  time  as  the  contacts  are  opened. 
A  peculiar  observation  in  this  connection  is  that  in  many- 
instances  contacts  will  stick  with  great  persistency  even 
when  no  arc  is  discernible,  while  in  other  cases  a  de- 
structive arc  may  be  present  and  the  contacts  never  stick, 
but  rather  fail  from  being  consumed  by  the  arc.  It  was 
almost  invariably  noticed  that  the  sticking  occurs  in 
charging  a  low  battery ;  i.e.,  in  the  case  where  the  battery 
voltage  is  below  the  system  voltage  and  the  regulator  is 
controlled  by  the  current  winding  only.  This  leads  to  the 
assumption  that  in  such  cases  the  generator  voltage 
collapse,  on  the  opening  of  the  contacts,  is  so  rapid  that 
the  contacts  are  in  reality  not  opened  except  sufficiently 
to  draw  an  arc  and  maintain  it,  until  the  metal  is  volatil- 
ized and  finally  fuses.  In  order  to  overcome  this  point, 
it  is  therefore  necessary  to  so  proportion  the  regulator 
parts  that  a  very  strong  pull  is  always  exerted  on  the 
contacts.  As  a  further  proof  of  this  point,  a  regulator 
which  ran  successfully  for  1800  hours  on  a  resistance  load 
failed  in  three  minutes  when  connected  to  a  discharged 
battery.  In  the  resistance  load  charging,  the  voltage 
varied  sufficiently  to  permit  the  contacts  to  actually  open 
and  close  so  as  to  disrupt  the  arc,  and  no  difficulty  was 
encountered. 
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VOLTAGE  ZERO   LINE 


FIELD  CURRENT  ZERO  LINE 


REGULATOR  WITH  DISCHARGED  BATTERY 


TIMING  WAVE  60  CYCLE. 


VOLTAGE  ZERO  LINE 


FIELD  CURRENT  ZERO  LI 
REGULATOR  WITH  FULLY  CHARGED  BATTERY 
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TIMING  WAVE    60  CYCLE 


VOLTAGE    ZERO   LINE 

REGULATOR  WITH  RESISTANCE  LOAD 

7 — Oscillogram  of  straight  regulator. 
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5 — Diagram  with   inductive   resistance. 

It  was  thought  possible  at  first  to  overcome  this  point 
by  winding  a  part  of  the  resistance  cumulatively  around 
the  core,  so  that  when  the  contacts  parted,  the  inductive 
voltage  would  cause  a  momentary  rush  of  current  in  this 
winding  and  increase,  temporarily,  the  magnetic  pull  so 
as  to  insure  the  positive  opening  of  the  contacts  and  there- 
by damp  out  the  arm.  In  fact,  the  idea  worked  too  well, 
the  contacts  were  opened  widely  each  time,  but  the  fre- 
quency of  vibration  was  reduced  to  a  very  low  order,  so 
that  the  current  variations  were  too  great,  and,  lastly, 
an  arc  was  produced  each  time  which  rapidly  consumed 
the  contacts.  Variations  of  condenser  capacity  within 
reasonable  sizes  failed  to  alter  the  spark  appreciably. 
However,  failure  from  sticking  was  entirely  eliminated, 
proving  that  the  arc  itself  is  not  always  the  controlling 
factor,  but  rather  that  it  is  the  steady  maintenance  or 
floating  of  the  arc  which  causes  the  damage. 

Another  method,  which  has  been  previously  tried,  is  to 
excite  the  regulator  shunt  field  with  either  A.C.  or  pulsat- 
ing D.C.  current,  obtained  from  taps  on  the  armature 
whose  voltage  it  is  desired  to  regulate.  The  effect  of  this 
is  to  hammer  the  contacts,  since  the  exciting  voltage  and 
current  rises  above  the  average  voltage  each  cycle  and 
also  drops  to  zero.  This  positively  insures  the  opening 
of  the  contacts  each  time,  but  introduces  complications  in 
the  generator  armature.  Other  electrical  difficulties,  par- 
ticularly at  high  speeds  and  with  fully  charged  batteries, 
were  encountered  in  the  regulator  characteristics.  One 
noteworthy  feature  in  this  connection  is  the  fact  that 
with  the  A.C.  type  of  excitation  it  was  possible  to  use  both 
contacts  of  tungsten,   because  the  hammer  effect  jarred 
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6 — Diagram  with   A.  C.  tap. 

any  formation  of  oxide  which  tended  to  form,  from  the- 
face  of  the  contacts. 

Working  in  the  other  direction,  a  regulator  with  a  heavy^ 
pull  was  designed,  which  operated  correctly  as  concerns 
the  above  observations.  However,  a  tendency  of  the  cur- 
rent to  increase  would  cause  the  contacts  to  open  widely, 
so  that  the  armature  struck  the  core.  If  this  repeated 
several  times  rapidly,  the  contacts  would  be  found  welded 
after  one  of  the  closings.  Removing  the  condenser  en- 
tirely removed  the  welding  or  sticking.  In  this  instance 
the  effect  was  produced  by  what  is  known  as  percussive 
welding;  i.e.,  a  quantity  of  electricity  is  discharged  rapidly 
through  two  contacts  which  are  pressed  firmly  together. 

Temperature  Compensation 

Another  problem  to  be  considered  is  the  compensation 
for  the  effect  of  the  heating  of  the  regulator  shunt  coil. 
The  resistance  of  this  winding  is  raised  when  heated  and 
in  consequence  its  pull  is  decreased.  To  overcome  this  it 
is  necessary  to  decrease  the  counter  pull  of  the  spring 
which  holds  the  contacts  together.  It  has  been  found  in 
this  connection  that  a  certain  minimum  spring  pressure 
is  required  to  insure  that  the  contacts  will  properly  seat,, 
and  that  the  field  current  will  flow  without  trouble  from 
contact  resistance.  Therefore  if,  to  compensate  for  heat- 
ing, the  spring  pressure  is  reduced  to  somewhere  near  this 
value,  the  regulator  will  be  unstable  and  the  generator 
output  will  vary  between  wide  limits.  The  pull  should 
therefore  be  made  several  times  stronger  than  the  re- 
quired contact  pressure,  and  this  ratio  has  been  found  to 
work  favorably  in  this  case. 

Vibration  of  the  contacts  at  a  high  fre- 
quency is  another  desirable  feature.  It 
tends  to  insure  stability;  i.e.,  closeness- 
of  regulation  and  the  holding  of  the  cur- 
rent or  voltage  variations  close  to  the- 
average.  It  also  seems  to  work  out  well 
in  the  problem  of  sticking  contacts,  since 
a  strong  spring  and  strong  magnetic  pull 
are  required  to  obtain  the  high  fre- 
quency, resulting  in  a 
action. 
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8 — Oscillogram    of    current    m    regulating    resistance   with    inductive   winding. 


Regulating  Resistance 

The  last  electrical  problem  is  one  of 
the  proper  amount  of  resistance  to  place 
in  parallel  with  the  contacts.  This 
should  be  sufficient  to  control  the  output 
at  the  maximum  desired  generator  speed 
with  a  fully  charged  battery,  and  yet 
should  not  be  too  great;  otherwise,  at  the 
lower  speeds,  when  the  regulator  is  just 
commencing  to  function,  the  output  char- 
acteristic will  be  unstable  and  the  cur- 
rent (or  voltage)  will  vary  between  wide 
ranges  until  the  speed  has  increased  suffi- 
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ciently  to  raise  the  frequency  of  vibration  to  a  stable 
point.  Again,  excessive  resistance  approaches  the  point 
where  the  field  is  nearly  open  circuited  and  this  v^^ill  in 
itself  cause  inductive  arcing  at  the  contacts,  which  is 
very  destructive. 


Lastly,  the  unit  must  be  mechanically  rugged,  so  that 
the  vibi-ations  and  shocks  caused  by  the  car  motion  will 
not  alter  the  setting  or  loosen  any  of  the  parts.  Simplicity 
and  ease  of  adjustment  and  repair  should  be  paramount 
in  the  design. 


I 


A  Double  Diaphragm  Vibrator  Horn 


A  VIBRATOR  horn  with  a  double  diaphragm,  which  it 
is  claimed  is  unusually  penetrating  and  effective,  yet 
not  giving  a  note  such  as  to  create  offense,  is  among  the 
newer  products  of  the  Robert  Bosch  Magneto  Co.,  Inc. 

The  horn  consists  of  a  hemispherical  housing  contain- 
ing the  tone-producing  mechanism,  including  an  electro- 
magnet, a  vibrator  and  the  diaphragms,  and  a  trumpet 
secured  to  same.  To  a  clamping  band  surrounding  the 
housing  is  secured  a  flexible  member  by  means  of  which 
the  horn  is  supported  upon  some  structural  part  of  the 
vehicle. 

If  the  horn  button  is  pressed,  the  circuit  of  the  electro- 
magnet forming  part  of  the  operating  mechanism  is  closed 
and  broken  in  quick  succession.  The  result  is  that  the 
armature  of  the  electro-magnet  and  the  diaphragm  con- 
nected to  it  are  set  into  rapid  vibration,  imparting  to 
the  air  column  in  the  trumpet  a  rate  of  vibration  which 
acts  upon  the  ear  as  a  deep  note.  The  diaphragm  to  which 
the  armature  is  connected  is  rigidly  held  at  its  circumfer- 
ence by  being  clamped  between  two  metal  rings  in  the 
housing.  The  motion  of  the  interrupter  is  controlled  by 
the  diaphragm,  so  the  vibrations  of  the  two  members  are 
synchronous. 

Mounted  directly  in  front  of  the  fundamental  note  dia- 
phragm is  located  a  higher  note  diaphragm  which  receives 
its  motion  from  the  former.  This  higher  note  diaphragm 
is  claimed  to  make  the  tone  effective,  penetrating  and  far- 
carrying.  It  is  claimed  that  this  secondary  diaphragm 
does  not  produce  merely  a  supplementary  noise,  but  a  true 
musical  tone.  Owing  to  the  fact  that  the  secondary  or 
high  note  diaphragm  is  not  loaded  with  extraneous  masses, 
such  as  the  armature  and  core,  its  rate  of  vibration  is 
much  higher,  though  it  is  otherwise  of  substantially  the 
same  form  as  the  fundamental  note  diaphragm.  A  very 
exact  adjustment  insures  that  the  secondary  diaphragm 
is  given  regular  impulses,  so  that  it  does  not  create  a 
noise  but  a  musical  tone  which,  though  higher  than  the 


fundamental  note,  bears  a  certain  relation  to  it  as  regards 
rate  of  vibration. 

Road  tests  are  said  to  have  demonstrated  that  the  tone 
of  the  Bosch  horn  becomes  particularly  effective  through 
these  higher  notes.  In  order  that  the  fundamental  note 
may  not  be  impaired  in  its  effectiveness  by  the  higher 
note  diaphragm,  the  latter  is  provided  with  openings  of 
suitable  size  and  number. 


Sectional   view   of   double   diaphragm   vibrator   horn 

The  fundamental  note  diaphragm  makes  about  300  vibra- 
tions per  second.  To  the  housing  of  the  mechanism  is 
fitted  the  trumpet,  which  is  bent  at  right  angles  and 
whose  length  is  proportioned  to  the  rate  of  vibration  of 
the  diaphragms.  This  results  in  a  resonance  effect  which 
is  claimed  to  add  materially  to  the  fullness  of  the  tone. 
The  trumpet  is  rotatable  relative  to  the  housing,  which 
facilitates  the  mountiiig  of  the  horn  on  the  car. 


Spring  Type  Car  Door  Cushion 


Hushadoor    door    cushion 


A  SPRING  type  of  cushion  for  the  doors  of  motor  car 
bodies  has  been  placed  on  the  market  recently.  Re- 
ferring to  the  cut-away  view  shown  herewith,  two  small 
but  rather  stiff  springs  are  anchored  in  the  plunger  box, 
which  take  up  the  recoil  of  a  heavy  block  tongue  of  rubber. 
The  idea  is  to  reinforce  the  checking  action  of  the  rubber 
tongue  by  the  springs,  and  the  pressure  of  the  springs 
and  the  rubber  together  when  the  door  is  closed  is  claimed 
to  be  particularly  effective  in  holding  it  against  vibration 
and  rattling. 

Among  the  advantages  claimed  for  this  design  of  door 
check  are  that  it  is  unusually  compact,  that  it  fits  flush 
within  its  recess,  that  it  is  powerful  enough  to  take  up 
the  heaviest  slam  and  that  it  has  a  double  compensating 
rebound  which  automaticiilly  takes  up  wear.  The  cushion 
is  furnished  finished  in  black  enamel,  nickel  or  in  natural 
metal,  and  is  the  product  of  the  Velguth  Metal  Parts  Co. 
of  Milwaukee. 
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Methods  Used  in  the  Assembling  of  150 

Engines  per  Day 

A  description  of  the  assembling,  inspection  and  testing  operations  and 
equipment  employed  in  fabricating  the  powerplant  used  in  new  Jewett 
car.  Special  machine  is  used  to  simultaneously  grind  in  twelve  valves  in 
one  minute.  Fan  brake  employed  for  final  run  in  and  block  test  of  engine. 

By  J.  Edward  Schipper 


IN  the  manufacture  of  engines,  as  in  other  products,  it 
is  essential  to  see  that  savings  made  possible  by  the 
utilization  of  the  best  machinery  and  methods  in  manu- 
facture are  not  offset  by  inefficient  methods  in  assembly. 

The  manufacturer  has  working  with  him  specialists  on 
machine  design.  He  is  also  favored  by  having  competition 
between  manufacturers  of  various  types  of  machines  who 
eagerly  work  with  him  for  the  purpose  of  cutting  down 
expenses  in  manufacture,  because  these  men  know  full 
well  that  the  machine  which  makes  the  best  showing  from 
an  economy  standpoint  is  very  apt,  other  things  being 
equal,  to  be  the  one  purchased. 

After  this  machinery  has  all  been  purchased  and  in- 
stalled, however,  the  engine  manufacturer  has  on  his  own 
hands  the  problem  of  efficient  assembly.  This  is  practic- 
ally all  manual  labor  and  involves,  consequently,  an  almost 
boundless  opportunity  for  the  introduction  of  practical 
motion  study  and  routing. 

With  this  thought  in  mind,  it  is  interesting  to  make  a 
study  of  the  assembly  system  as  laid  down  for  one  of  the 
newest  engines  to  be  a  factor  in  the  automotive  field.  This 
is  the  light  six  Jewett  engine  which  is  made  in  the  engine 
plant  of  the  Paige  Motor  Car  Co.,  Detroit.  This  six- 
cylinder  engine  is  typical  of  L-head  construction  and  the 
methods  in  use  are  broadly  applicable  in  this  field.  The 
cylinder  block  casting  upon  which  the  engine  is  built  is 
identical  with  that  of  the  Paige,  which  is  manufactured  as 
described  in  Automotive  Industries  some  time  ago. 

The  first  operation  in  assembly  is  to  press  in  the  cam- 
shaft bearing  on  an  arbor  press.  The  cylinder  block  in- 
teriors are  then  painted  with  a  special  sealing  paint  which 
is  mixed  with  alcohol  to  give  it  the  desired  quick-drying 
properties.  The  paint  employed  d'^.  red  crankcase  enamel, 
made  by  the  Royal  Varnish  Co.,  Toledo.  This  provides  a 
clean,  interior  surface  to  work  upon,  any  loose  coarse 
sand,  dirt,  etc.,  being  permanently  sealed  to  the  walls  so 
that  it  becomes  a  simple  matter  to  wipe  out  the  engine  at 
any  point  along  the  production  line  or  by  use  of  an  air 
blast  to  blow  out  particles  of  foreign  matter  which  do  not 
readily  adhere  to  the  smooth  surface. 

On  this  particular  engine,  the  valves  are  inclined  to  the 
axis  of  the  cylinders.  In  order  to  make  t^e  top  surface  of 
the  block,  which  carries  the  valve  seat,  in  a  plane  at  right 
angles  to  the  valve  stem,  an  arbor  is  used  which  fits  into 
the  valve  guide  hole  and  pilots  the  cutter  which  is  slipped 
over  the  arbor.  Fig.  1.  This  is  a  hand  operation  which 
trues  the  face  of  the  block,  making  it  possible  to  cut  in 
the  valve  seat  at  the  proper  angle.  In  order  to  maintain 
accuracy,  three  arbors  are  provided.  One  of  the  three  is 
so  sized  that  it  fits  the  valve  guide  hole  exactly  to  line  up 
the  operation  of  cutting  away  the  metal  for  the  valve  seat. 


After  the  preliminary  facing  by  hand,  the  top  of  the 
cylinder  at  the  point  where  the  valve  seat  is  cut  is  rough 
faced  with  an  air  machine.  The  valve  seat  is  then  rough 
cut  in  by  hand,  and  is  then  given  a  finish  cut  with  another 
air  machine.  This  gives  a  fairly  close  valve  seat  and  the 
valves  are  then  selected  and  stamped  with  numbers  to 
indicate  their  position  in  the  block  before  the  grinding 
operation  shown  in  Fig.  2  takes  place.  This  operation  is 
performed  on  a  special  Defiance  valve  grinding  machine 
which  grinds  in  all  twelve  valves  at  a  time,  giving  the  back 
and  forth  motion  used  for  valve  grinding.  The  twelve 
valve  seats  can  be  ground  in  1  minute.  After  the  seats 
are  ground,  the  block  is  inspected  and  the  valves  all 
checked  with  Prussian-blue  to  assure  a  clean,  even  seat 
around  the  entire  periphery  of  the  valve   face. 

After  the  valves  are  inserted,  a  false  head,  which  can 
be  seen  in  Fig.  3,  is  put  over  the  top  of  the  block  to  protect 
the  valves  and  permit  the  block  to  be  turned  upside  down 
and  slid  along  the  conveyors  without  injuring  the  surface 
of  the  block  itself.  A  recess  is  provided  in  this  false  head 
to  prevent  contact  in  any  way  with  the  heads  of  the  valves. 
The  main  bearings  are  put  in  and  reamed  as  are  also  the 
camshaft  bearings  on  Martell  line  reamers,  Fig.  3.  After 
the  rough  and  finish  reaming  operations  are  completed,  an 
air  blast  is  utilized  to  clean  out  the  chips.  In  order  to 
check  the  reamers,  plug  gages  are  put  in  the  bearings  of 
every  second  case  coming  through. 

The  flywheel  housing  is  put  on  and  this  housing  is  then 
bored  and  faced  for  proper  alignment  with  the  transmis- 
sion shaft.  Fig.  4.  Location  for  this  boring  and  facing 
operation  is  by  two  dowels  which  fit  into  the  front  and 
rear  main  bearings.  Thus,  the  transmission  shaft  is 
piloted  accurately  in  alignment  with  the  main  crankshaft 
bearing. 

The  pistons  are  selected  to  fit  the  cylinder  bores  by  the 
use  of  a  feeler  ribbon,  .004  in.  thick.  Fig.  5.  The  pistons 
must  fit  snugly  against  this  ribbon.  The  pistons  are 
weighed  in  manufacture  and  held  within  a  limit  of  one- 
eighth  ounce.  The  fitting  of  the  pistons  is  followed  by  an 
inspection  operation  for  fit,  as  well  as  for  weight  and 
clearance. 

The  crankshaft  sub-assembly  consisting  of  the  crank- 
shaft, flywheel  and  crankshaft  timing  gear  is  then  bolted 
in  place.  With  this  in  place,  the  engine  assembly  is  put 
on  a  small  conveyor.  While  on  this  conveyor,  which  is 
shown  in  Fig.  6,  a  small  group  of  assembly  operations  are 
carried  out.  The  conveyor  carries  the  blocks  around  in  a 
short  elliptical  path,  during  which  time  a  few  of  the  units 
are  added  to  the  block.  The  water  pump  assembly  and  the 
crankshaft,  flywheel,  connecting  rods  and  pistons  are  put 
on  and  a  driver  added  to  the  flj'wheel  for  belting  in  pur- 
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1— Hand  tool  used  for  cutting  top  surface  of  block  at  right  angles  to  inclined  valve  stem  axis.  2— Grlndina  all 
twelve  valves  simultaneously  on  a  Defiance  valve  grinding  machine.  3— Line  reaming  the  main  and  camshaft  bearlnas 
for  the  Jewett  engine  with  Martell  reamer.  4— Boring  and  facing  flywheel  housing.  Location  for  this  operation  is 
on  two  dowels  which  are  not  here  visible  but  which  fit  into  the  front  and  rear  main  bearings.  5— Fitting  pistons 
Into  Jewett  cylinder  block  by  means  of  a  .004  in.  feeler  strio.  7— Tho  Jewett  connectina  rod  assembly  is  held  within 
a  maximum  variation  of  14  oz.  by  weight.  Ya  oz.   being  allowed  for  the  piston   and   i/a-oz.  for  the   rods  and   bearings 
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poses.  The  connecting  rod  assembly,  consisting  of  the 
pistons  and  rings,  connecting  rods  and  piston  pins,  has 
come  in  from  a  spur  in  the  assembly  layout.  The  connect- 
ing rods  are  weighed,  Fig.  7,  and  held  within  one-eighth 
ounce  total  weight,  the  big  end  of  the  rod  being  held 
within  one  ounce.  Thus,  a  total  variation  is  allowed  of 
•one-eighth  ounce  for  the  connecting  rod  and  one-eighth 
ounce  for  the  piston,  giving  a  maximum  variation  of  one- 
quarter  ounce  for  the  entire  assembly. 

Selective  fits  are  used  for  the  piston  pin,  this  being  a 
light  running  fit  in  the  bushing  which  is  located  in  the 
top  of  the  connecting  rod.  The  connecting  rod  bearings 
are  put  in  place  and  reamed  with  a  Martell  reamer  on  a 
gage  which  is  piloted  to  assure  squareness  of  the  bearing 
lioles.    These  rods  are  reamed,  one  at  a  time,  in  this  jig. 

In  fitting  the  piston  assembly  to  the  cylinder  block,  an 
allowance  of  .003  to  .010  in.  is  permitted  in  the  ring  gap. 
The  connecting  rods  are  checked  for  squareness  on  a  special 
gage,  Fig.  8,  and  all  of  the  pistons  are  measured  with 
micrometer  for  roundness  before  they  are  placed  in  the 
cylinder  bore.  Another  precaution  taken  before  putting 
the  piston  and  connecting  rod  assembly  in  the  cylinder 
bore  is  that  they  are  thoroughly  cleaned,  this  being  ef- 
fected by  washing  them  in  gasoline,  drying  them  and  then 
flushing  them  in  oil.  After  the  piston  and  connecting  rod 
assembly  has  been  fitted  to  the  cylinder  block,  the  unit  goes 
-on  the  stand  where  it  is  belted-in,  in  oil.  The  length  of 
time  this  belting  in  process  takes  places  depends  on  the 
condition  of  the  motor  and  perhaps  averages  an  hour. 

The  driver,  which  was  attached  to  the  flywheel,  is  then 
removed  and  the  connecting  rod  and  main  bearing  cap 
bolts  are  keyed  and  wired  in  place.  The  dummy  head  is 
removed  and  the  block  is  placed  on  a  conveyor  which  takes 
it  down  to  the  beginning  of  the  final  assembly  conveyor 
line.  Before  starting  on  this  line,  which  is  a  traveling  con- 
veyor, carrj'ing  universal  racks  for  the  engines,  the  blocks 
are  again  thoroughly  cleaned  with  gasoline  and  blown  out. 
The  timing  gears  are  next  fitted,  these  including  the  cam, 
-water  pump  and  crankshaft  gears.  The  stand  is  so  tilted 
that  these  operations  are  very  accessible  and  inasmuch  as 
the  engine  can  be  easily  turned  over,  either  the  top  or 


bottom  can  be  worked  upon  with  equal  facility.  The  valve 
tappet  assemblies  are  put  in,  as  shown  in  Fig.  9.  There 
are  two  of  these,  each  taking  care  of  six  valve  tappets.  The 
studs  for  different  units  such  as  the  heads,  manifolds,  etc., 
are  placed,  and  immediately  following  this  the  head  is  put 
on,  also  the  manifold,  hot-air  stove,  plugs,  high  tension 
leads,  the  horn  bracket,  starter,  priming  cocks,  etc. 

As  the  engine  moves  along  the  distributor,  coil  units  and 
other  small  units  are  added  with  the  engine  in  the  upright 
position.  The  engine  is  then  turned  over,  Fig.  10,  to  pro- 
vide access  for  the  parts  going  on  the  bottom.  The  front 
gear  cover  is  put  on,  all  of  the  oil  lines,  the  oil  pump, 
packing  in  the  rear  main  bearing,  oil  float,  etc.,  are  put  in 
place.  The  clutch  and  gear-set  are  attached  and  the  engine 
is  taken  over  to  a  slat  conveyor  which  runs  along  the 
outside  wall  of  the  building,  carrying  it  along  to  the  test 
blocks. 

On  the  way  to  the  block  testing  stand,  the  carbureter, 
name  plate,  clutch  pedals,  throttle  rods,  etc.,  are  put  on 
and  the  engine  is  then  ready  for  the  test.  There  are  forty 
of  these  blocks,  Fig.  11,  taking  care  of  the  production  of 
150  engines  per  day.  Some  engines  receive  a  slightly 
longer  block  test  than  others,  as  certain  requirements 
have  to  be  met  in  the  way  of  performance,  particularly  as 
regards  silence  and  responsiveness  to  the  carbureter.  An 
average  test  of  approximately  two  hours  is  given  on  the 
block,  a  majority  of  which  time  the  engines  are  oper- 
ating under  wide  open  throttle.  The  engines  operate 
against  fan  blades,  which  are  carried  on  the  ends  of  the 
propeller  shafts  outside  of  the  building.  The  load  on 
these  fan  blades  is  such  that  the  engine  shows  r.p.m. 
equivalent  to  about  twenty-five  miles  per  hour  on  the  road, 
with  wide  open  throttle. 

After  leaving  the  block  test,  the  engine  receives  another 
inspection,  the  tappet  covers  are  put  on  and  other  finishing 
touches  given.  A  final  inspection  is  made  just  before 
reaching  the  shipping  room,  the  latter  inspection  including 
the  checking  of  the  transmission  lock,  which  is  in  unit  with 
the  transmission.  The  engines  leave  this  final  inspection 
and  are  placed  on  trucks  and  carried  over  to  the  main 
plant  where  chassis  assembly  takes  place. 


A  New  Demountable  Rim 


A  RIM  in  which  a  single  cam  takes  the  place  of  six  or 
eight  lug  bolts  usually  employed  to  hold  a  demount- 
able rim  in  position  is  being  offered  for  consideration  of 
rim  and  wheel  manufacturers  by  H.  N.  Moody. 

The  wheel  band  is  made  with  ten  wedging  surfaces 
^hich  engage  against  lugs  on  the  tire  rim.  These  sur- 
faces are  brought  into  engagement  with  the  lugs  by  rela- 
tive movement  between  the  wheel  band  and  the  rim, 
brought  about  by  turning  the  cam.  This  forces  the  lugs 
behind  the  wedging  surfaces  and  is  said  to  give  a  high 


.WEDGING  SURFACE     vUJGONTIRI  RIM     CAMSHAFT,    /CAM    /TO AILCW  FORWEAR 


factor  of  safety  against  lateral  stresses.  When  the  rim 
is  in  position,  the  cam  is  locked  by  tightening  the  nut, 
threaded  over  the  end  of  the  camshaft,  which  projects 
radially  inward  through  the  felloe.  The  nut  presses 
against  a  lock  washer  which,  in  turn,  bears  against  a 
second  washer,  the  under  surface  of  which  is  serrated  and 
engages  with  mating  serrations  in  the  sleeve  or  bushing 
in  which  the  camshaft  turns,  as  shown  in  the  accompany- 
ing cut. 
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DETAIL  OF  RMXXK  A53EMBLY 


Details     of     Moody    demountable     rim     and    tire     band 

showing    cam    action    operated    from    a    single    point   to 

lock    the    rim    in    place 


THE  Bureau  of  Foreign  and  Domestic  Commerce  re- 
ports that  the  final  entry  date  for  the  Barcelona 
Automobile  Show  has  been  postponed  +o  May  15.  Up  to 
date  13  entries  have  been  made  by  American  firms  and  25 
by  concerns  of  other  nationalities. 

The  show  will  be  held  from  May  24  to  June  5.    The  fol- 
lowing are  the  minimum  prices  for  exhibits: 

Pesetas 

Passenger  cars,  40  cubic  meters  space 2,600 

Motor  trucks   and   tractors,   25   cubic    meters 

space 625 

Motorcycles,   tires   and   accessories.    10   cubic 

meters  space  450 

Additional    space    will    be    available    at    proportionate 
prices. 
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The  Philippines  as  a  Market  for 
Automotive  Products 

The  Islands  have  felt  the  depression  but  a  general  optimistic  feeling  pre- 
vails. The  author  describes  the  present  situation  as  to  marketing,  roads 
and  financial  condition  and  discusses  the  local  problems  in  full. 

By  Roy  C.  Bennett 


THE  Philippine  Islands,  probably  the  most  thoroughly 
motorized  part  of  the  Orient,  had  a  total  of  con- 
siderably more  than  13,000  motor  vehicles,  exclusive 
of  tractors,  in  operation  at  the  beginning  of  this  year.  The 
last  registration  receipt  issued  by  the  automobile  division 
of  the  Bureau  of  Public  Works  in  1921  showed  13,341. 
This  number  included  motorcycles.  Tractors  are  not 
registered  with  the  bureau,  and  there  is  no  accurate  count 
of  their  number. 

The  year  1921  was  not  an  active  one  for  the  motor  car 
business  in  the  islands,  which  fact  is  accounted  for  by  the 
general  dullness  of  insular  commerce,  accompanied  by  a 
shortage  of  money.  Some  of  the  largest  dealers  in  auto- 
mobiles had  a  close  call,  although  the  close  of  the  year 
found  all  of  them  breathing  easier,  due  to  the  fact  that 
business  had  picked  up  to  some  extent  and  the  prospects 
were  generally  brighter.  The  early  part  of  the  year  has 
brought  no  boom  but  a  general  optimistic  feeling  prevails. 

The  following  is  the  Bureau  of  Public  Works  tabulation 
of  motor  registration  to  the  end  of  the  year: 

Old  New  Total 

Private  cars  5,446  1,020  6,466 

For  hire  cars 1,838  228  2,066 

Public  utility  cars 172  5  177 

Private  trucks  726  146  872 

For  hire  trucks .407  52  459 

Public  Utility  Trucks 685  61  746 

Garage  cars 364  33  397 

Garage  Trucks 207  13  220 

Government    cars 326  49  375 

Government  Trucks    383  67  450 

Private  motorcycles 682  75  757 

Government  motorcycles 240  116  356 

Total    11,476         1,865       13,341 

In  this  table  new  cars  Include  all  not  formerly  regis- 
tered in  the  Philippines,  which  means  that  people  coming 
from  the  United  States  and  bringing  their  cars  with  them 
would  register  it  with  the  Bureau  of  Public  Works  as  a 
new  car  on  their  arrival.  This  is  done  in  relatively  few 
cases  except  with  army  people,  who  can  bring  their  auto- 
mobiles free  of  charge  on  transports,  and  many  officers  do 
so.  Some  offer  them  for  sale  immediately  upon  their  ar- 
rival, believing  that,  due  to  the  cost  of  shipping  which 
dealers  must  add  to  their  prices,  they  can  get  ready  sales. 
This  theory  was  correct  until  the  slump  nf  business  threw 
a  large  number  o{  second-hand  cars  on  the  market. 

Dealers  in  the  islands  do  not  look  for  any  rapid  re- 
covery or  sudden  boom  of  their  business,  although  they 
think  the  worst  was  passed  months  ago.  Broadly  speak- 
ing, they  are  marking  time,  resting  content  with  the  wind- 
fall sales  which  come  their  way  and  living  in  hopes  that 
an  improvement  of  business  conditions  generally  will  re- 
store health  and  vigor  to  their  own  line  sooner  or  later. 
The  markets  for  Philippine  products  started  to  recover 


early  this  year  and  there  is  hope  that  the  movement  of 
Philippine  produce,  of  which  sugar  is  the  most  important, 
will  improve  materially. 

Filipinos,  who  are  proud  in  the  extreme,  are  lovers  of 
automobiles.  Manila  dealers  sell  a  few  cars  to  Americans 
and  foreigners,  but  it  is  the  Filipinos  who  give  them  the 
largest  business.  When  sugar  was  high,  Filipino  planters 
had  money  in  quantities  they  had  never  before  dreamed 
of,  and  they  bought  cars.  Hundreds  of  automobiles,  many 
of  them  high-priced,  went  to  the  provinces,  meaning  the 
rural  districts. 

A  car  is  more  of  a'  necessity  for  the  average  man  in 
Manila  than  for  the  average  man  in  a  city  of  the  same  size 
in  the  United  States.  Climatic  conditions — the  heat  when 
maximum  and  the  floods  in  the  rainy  season — make  it 
almost  impossible  for  one  to  walk  any  distance  to  and  from 
work.  Street  car  service  is  inadequate  and  the  street  rigs, 
which  are  two-wheeled  horse-drawn  vehicles,  are  unable 
to  handle  the  crowds  at  rush  hours. 

Relatively  fewer  persons  appear  to  drive  their  cars  in  the 
Philippines  than  in  the  United  States,  partially  because  it 
is  customary  to  have  more  servants  here  and  partially 
because  chauffeurs  are  cheaper  than  at  home.  Filipino 
chauffeurs  get  from  40  to  80  pesos  (a  peso  is  roughly  a 
half  dollar)  a  month.  They  are  not  the  best  chauffeurs, 
particularly  as  to  mechanical  upkeep  of  cars,  neither  are 
they  particularly  poor.  The  cost  of  upkeep  of  a  car  is 
about  the  same  as  in  an  American  or  European  city.  Gaso- 
line is  about  twice  as  expensive,  storage  is  cheaper;  tires 
are  higher,  but  garage  charges  compare  favorably.  The 
climate  is  hard  on  cars,  as  it  also  is  hard  on  the  roads  over 
which  they  travel. 

The  status  of  roads  and  the  history  of  road  building 
can  be  understood  through  a  study  of  the  following  table 
from  the  Bureau  of  Public  Works : 

PHILIPPINE  PUBLIC  WORKS  STATISTICS 

Total  mileage  of  roads  in  the  Philippines 

First  Increase        Second        Third 

Class  roads      Per  cent    Class  roads  Class  roads 


1907 

(a)  303 

1908 

423 

40 

1909 

609 

44 

1910 

764 

25 

(a)  641 

(a)  2,074 

1911 

987 

29 

664 

1,837 

1912 

1,143 

16 

1,342 

1,999 

1913 

1,303 

14 

1,264 

1,938 

1914 

1,593 

22 

1,258 

1,787 

1915 

1,906 

20 

1,294 

1,896 

1916 

2,137 

12 

1,271 

2,138 

1917 

2,323 

9 

1,278 

2,109 

1918 

2,542 

9 

1,253 

1,944 

1919 

2.796 

10 

1,234 

1,932 

1920 

2,920 

4 

1,266 

1,914 

(a)   No  accurate  statistics  before  1907  and  1910,  re- 
spectively. 


April  13,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


823 


Years    preceding    1914    are    for    twelve    months 
ending  June  30,   1914,   and  following   years  are   for 
twelve  months  ending  December  31. 
Note: 

First-class  roads  in  this  table  include  not  only 
First-class  roads  officially  designated  but  also  First- 
class  roads  not  officially  designated  as  such. 

W.  Cameron  Forbes,  strong  advocate  of  road  building 
and  a  believer  in  the  theory  that  one  of  the  weaknesses  of 
the  Philippines  was  poor  transportation,  started  extensive 
highway  construction  when  he  was  Secretary  of  Commerce 
and  Police  in  the  Philippines,  and  when  he  advanced  to  the 
position  of  Governor-General  of  the  archipelago  he  made 
this  one  of  his  hobbies.  The  road  system  has  reached  the 
point  where  maintenance  is  a  serious  problem  and  en- 
gineers are  puzzled  over  the  question  of  the  proper  kind 
of  road.  At  present  macadam  is  in  the  lead,  but  the  heav\' 
traffic,  motor  vehicles  and  bull  carts,  breaks  up  the  surfac- 
ing rapidly.  The  heavy  rains  in  the  rainy  season  do  im- 
mense damage,  while  the  long  dry  seasons  permit  rapid 
wear  through  blowing  dust. 

Cars  are  used  pretty  much  throughout  the  islands,  but 
naturally  the  largest  number  is  to  be  found  in  Manila.  The 
drive  from  Manila  to  Baguio,  a  mountain  resort,  is  popular 
with  residents  and  tourists,  as  the  mountainous  part  of 
the  drive  is  scenically  most  beautiful. 

The  medium-priced  car  is  the  most  popular,  with  the 
exception  of  the  Ford.  However,  a  number  of  expensive 
cars  are  in  use. 

Local  dealers  fear  no  strong  competition  from  European 
cars,  and  the  American  manufacturer  has  a  sure  market, 
because  of  the  heavy  duty  on  them.  This  duty  ^mounts  to 
about  25  per  cent,  and  even  without  this  duty  the  American 
car  is  more  popular  with  the  Filipinos,  who  prefer  the 
appearance  of  American  cars,  according  to  a  dealer  who 
has  handled  both  and  who  had  several  French  cars  in  his 
salesroom  when  he  made  the  statement. 

Motor  trucks  are  important  in  the  commercial  life  of 


the  islands.  In  the  first  place  they  play  an  important  role 
in  the  freight  business.  This  should  be  fully  understood 
when  one  recalls  that  horses  large  enough  for  wagoning 
are  extremely  scarce,  mules  are  strangers  and  the  railroad 
service  in  the  islands  falls  far  short  of  what  it  should  be. 
These  conditions  also  have  constituted  a  call  for  the  motor 
truck  to  enter  the  interurban  passenger  and  freight  busi- 
ness. It  performed  its  task  so  well  that  it  has  incurred 
the  enmity  of  the  railroad,  and  remember  that  the  railroad 
in  the  Philippines  is  government-owned.  This  means  that 
the  truck  lines,  represented  in  the  foregoing  table  of 
registrations  by  "public  utility  trucks,"  have  the  govern- 
ment in  opposition  to  them.  Many  handicaps  are  put  in 
the  way  of  the  man  who  wants  to  start  a  truck  line,  if  the 
railroad  has  a  line  which  might  by  any  possibility  be  in- 
jured directly  or  indirectly  by  his  competition.  It  is 
necessary  to  get  a  permit  from  the  government  to  operate 
any  line  of  trucks  under  the  head  of  public  utility,  and 
there  are  a  thousand  and  one  technicalities  through  which 
the  issuance  of  permits  may  be  delayed  or  on  which  they 
may  be  denied.  This  explains  why  hundreds  of  applica- 
tions for  permits  have  piled  up  in  the  office  of  the  public 
utility  commissioner  awaiting  action.  The  small  number 
of  trucks  licensed  for  public  utility  purposes  in  1921  tells 
the  story. 

The  height  to  which  the  p^ice  of  sugar  soared  was  re- 
sponsible for  an  abnormal  interest  in  growing  cane.  This 
brought  about  a  heav>'  demand  for  modem  machinery,  in- 
cluding farm  tractors.  For  a  time  the  importer  who  sold 
tractors  was  the  one  who  could  supply  them  fast  enough. 
At  that  time  a  good  tractor  agency  was  looked  upon  as  a 
gold  mine,  but  when  the  sugar  business  deflated  it  carried 
with  it  the  tractor  business.  To-day  the  warehouses  of 
importing  companies  are  filled  with  tractors,  and  there  has 
been  some  talk  of  sending  some  of  them  back  to  the  United 
States,  believing  that  they  can  be  sold  there  more  readily 
than  in  the  Philippines. 


Peru  a  Market  for  Tractors 


TRACTOR  selling  in  Peru  has  been  retarded  by  serious 
handicaps  during  the  past  year  due  to  the  adverse 
rates  of  exchange  and  to  the  general  business  depression, 
according  to  a  report  compiled  by  the  Agricultural  Imple- 
ment Division,  Department  of  Commerce.  Few  sales  have 
been  made  in  the  past  few  mt)nths,  resulting  in  the  ac- 
cumulation of  considerable  stocks.  The  American  tractor 
has  a  practical  monopoly  of  the  market,  as  it  was  first 
introduced  and  is  best  known.  The  only  European  tractors 
now  offered  are  the  Fiat  (Italian),  Renault  and  Somua 
(French)  and  the  Austin  (British).  A  German  tractor 
was  exhibited  during  the  recent  centennial  industrial  ex- 
position, but  did  not  make  a  favorable  impression  on  ac- 
count of  its  apparent  clumsiness.  The  Fowler  steam 
tractor  is  used  to  a  considerable  extent  for  heavy  plowing 
on  sugar  plantations. 

Only  30  to  35  per  cent  of  the  haciendas  on  the  coast 
are  supplied  with  tractors,  so  that  the  possibilities  are  far 
from  being  exhausted.  But  few  tractors  are  used  in  the 
interior  provinces.  A  few  are  working  satisfactorily  in 
the  high  altitudes,  although  at  an  elevation  of  10,000  feet 
or  more  it  has  been  found  that  the  efficiency  of  the  motor 
is  affected,  making  it  necessary  to  use  large  pistons  to 
secure  the  desired  compression.  The  mountainous  nature 
of  the  interior  valleys  constitutes  a  further  obstacle  to  the 
use  of  modern  machinery.  However,  the  accessible  coast 
valleys  are  the  most  important  regions,  agriculturally,  of 
the  country,  and  a  return  to  normal  conditions  may  be 


expected  to  be  followed  by  a  greatly  increased  use  of 
tractors  and  other  agricultural  equipment. 

There  are  now  14  makes  of  American  tractors  repre- 
sented in  Peru.  There  are  few  first  class  houses  available- 
as  representatives  of  i*dditional  tractors  and  the  manufac- 
turer wishing  to  enter  the  market  should  send  his  own 
representative  in  order  to  make  a  satisfactory  connection. 

With  few  exceptions  all  tractors  used  in  Peru  to-day 
are  of  the  wheel  type,  and  any  other  type,  it  is  stated,  is 
not  likely  to  be  purchased  without  considerable  propa- 
ganda. The  first  tractors  brought  to  Peru  were  of  the 
track-laying  type,  but  did  not  firr'  favor,  possibly  due  to 
the  fact  that  the  machines  were  not  properly  handled  and 
demonstrated.  Only  one  American  tractor  of  this  type  is 
on  the  market,  and  one  European,  the  Renault,  which  has 
but  recently  been  introduced.  The  medi.im  weight,  solidly- 
built  wheel  tractor  of  from  20  to  35  hp.  is  said  to  be  the 
best  adapted  to  the  average  Peruvian  plantation.  The 
lighter  types  have  sold  well  on  account  of  their  low  cost. 
Heavy  and  powerful  tractors  are  not  favored,  as  cultivated 
tracts  are  comparatively  small.  Garden  tractors  are  not 
used. 

Two  and  three-bottom  tractor  plows  are  most  common 
and  the  mold  boards  are  usually  12  or  14  inches,  although 
the  latter  is  considered  by  some  to  be  too  large.  But  few 
tractor  disc  plows  are  used,  the  chief  criticism  against 
them  being  that  they  break  up  weeds  into  such  small  pieces 
that  their  removal  with  harrows  is  difficult. 
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What  the  Industry  Thinks  About  Used 

Car  Plans 

An  analysis  of  answers  to  a  questionnaire  sent  by  the  N.  A.  C.  C.  and  the 
N.  A.  D.  A.  to  manufacturers  and  dealers.  A  brief  outline  of  the  attitude 
of  the  industry  toward  proposals  for  improving  the  used  car  situation. 


AVERY  great  deal  has  been  said  on  the  subject  of  used 
cars  and  there  will  undoubtedly  be  more  in  the 
future.  The  value  of  the  matter  written  has  not 
always  been  great,  but  the  indirect  value,  that  of  bringing 
the  problem  out  into  the  open,  has  had  a  value  which  should 
be  more  apparent  as  time  goes  on.  It  is  necessary  that 
manufacturers  and  dealers  take  an  interest  in  the  subject 
if  any  improvement  is  to  be  brought  about  and  one  of  the 
best  ways  to  do  this  seems  to  be  to  give  wide  publicity  to 
Ideas  and  methods  which  members  of  the  industry  are 
^considering  or  actually  using. 

In  order  to  determine  just  how  manufacturers  and 
dealers  felt  regarding  the  various  plans  proposed,  a 
country-wide  survey  was  made  by  the  National  Automo- 
bile Chamber  of  Commerce  and  the  National  Automobile 
Dealers'  Association.  This  survey  was  made  by  sending 
out  a  questionnaire  bearing  sixteen  questions.  The  re- 
plies from  manufacturers  and  dealers  were  taken  each  as 
a  group  and  analyzed.  Each  group  was  given  equal  weight 
and  the  answers  combined  to  give  what  may  be  taken  as 
the  industry's  vote  on  each  of  the  sixteen  questions. 

The  results  of  the  questionnaire  are  given  in  percent- 
ages in  the  accompanying  table. 

An  analysis  of  the  table  would  lead  to  the  following  con- 
clusions as  to  the  industry's  belief  in  the  feasibility  of 
€ach  method: 

1.  Manufacturers  heartily  in  favor  of  local  appraisers, 
dealers  slightly  less  so,  and  the  industry  standing  two  to 
one  in  favor. 

2.  Both  manufacturers  and  dealers  about  equally  op- 
posed to  dealers'  co-operative  reconditioning.  Four  to  one 
against  it  as  a  whole. 


3.  Manufacturers  more  opposed  to  manufacturers'  co- 
operative reconditioning  than  to  No.  2,  dealers  somewhat 
less,  the  industry  standing  against  as  in  No.  2. 

4.  Manufacturers  three  to  one  against  factory  recondi- 
tioning; dealers  not  quite  two  to  one  and  the  industry  not 
more  than  two  to  one  opposed. 

5.  Manufacturers  favor  dealer  reconditioning  nine  to 
one;  dealers  four  to  one,  and  the  industry  as  a  whole  in 
favor  five  to  one.  The  industry  shows  greatest  interest 
and  closest  agreement  on  this  question. 

6.  Manufacturers  evenly  divided  on  used  car  exchanges ; 
dealers  slightly  in  favor;  the  industry  seven  to  six  in, favor. 

7.  Manufacturers  two  to  one  against  trading  only  own 
line;  dealers  about  two  to  one  against,  and  industry  two 
to  one  against. 

8.  Manufacturers  favor  advertising  used  car  value  three 
to  two ;  dealers  seven  to  four  and  the  industry  eight  to  five. 

9.  Manufacturers  opposed  fourteen  to  one  against  longer 
discounts ;  dealers  nine  to  seven  in  favor  and  the  industry 
combined  two  to  one  against. 

10.  Manufacturers  evenly  divided  on  dealers'  co-operative 
advertising;  dealers  slightly  more  in  favor  and  the  indus- 
try ten  to  nine  in  favor. 

11.  Manufacturers  two  to  one  against  manufacturers'  co- 
operative advertising;  dealers  in  favor  four  to  three.  The 
industry  seven  to  five  against. 

12.  Manufacturers  favor  used  car  guarantees  eight  to 
one;  dealers  about  two  to  one  and  the  industry  combined 
ten  to  three.    Great  interest  expressed. 

13.  Manufacturers  in  favor  of  used  car  shows  three  to 
one ;  dealers  not  quite  two  to  one  and  the  industry  slightly 
more  than  two  to  one  in  favor. 


1. 

2. 
3. 

4. 

5. 

6. 

7. 

S. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 


REVIEW     OF     USED     CAR     REFERENDUM 

Compared  by  Percentages 

, — Manufacturers — ,,  , Dealers ^  , 

No  No 

Yes  No  Doubt  Ans.  Yes  No  Doubt  ^ns.  Yes 

Local  appraisers   63       23        9         5       51  36        6         7       57 

Dealers'   co-operative  reconditioning..       12       66       11       11       15  67        4       14       13.5 
Manufacturers'     co-operative     recon- 
ditioning             6       80         3       11       21  55         8       16       13.5 

Factory   reconditioning    17       57       11       15       28  50        6       16       22.5 

Dealer  reconditioning  74        6      14        6       67  16        3       14       70.5 

Used    car  exclianges 37       37        9       17       45  33       11       11       41 

Trading  own  line  only .       23       63         6         5       30  56         5         9       28 

Factory  evaluating  used  models 49       34       17        0       52  30        9        9       50.5 

Longer  discounts    6       83         3        S       48  37        8        7       27 

Dealers'  co-operative  advertising 40       40        9       11       44  36        6       14       42 

Manufacturers'  co-operative  advertis- 
ing            23       60         3       14       43  33         7       17       33 

Used  car  guarantees 71        9       17        3       57  29        9        5       64 

Used  car  shows 60      17       14        9       51  31         9         9       55.5 

Accepting  dealers  prospect  estimate. .      46       26      28        0       54  16       10       20       50 

Refusing   old  truck  trades 34       11        9       46      60  11         4       25       47 

National  used  car  markets :       11       51        9       29       48  22         6       24       29.5 

♦Indicates  that  vote  was  more  than  2  to  1. 


—Combined , 

No 
No      Doubt    Ans. 

29.5         7.5         5 
66.5        7.5       12.5 


67.5 

53.5 

11 

35 

59.5 

32 

60 

38 

46.5 
19 
24 
21 

n 

36.5 


5.5 
8.5 
8.5 

10 
5.5 

13 
5.5 
7.5 

5 

13 

11.5 

19 
6.5 
7.5 


13.5 
15.5 
10 
14 

7.5 

4.5 

7.5 
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14.  More  manufacturers  in  doubt  than  say  "no"  to  ac- 
cepting dealers  new  car  quota  estimate;  dealers  in  favor 
three  to  one  and  the  industry  two  to  one. 

15.  Many  did  not  answer  the  question  of  refusing  old 
truck  trades,  but  comparing  only  the  "yes"  and  "no"  votes 
the  manufacturers  are  in  favor  three  to  one;  dealers  six 
to  one  and  industry  four  to  one. 

16.  Manufacturers  four  to  one  against  national  used  car 
markets;  dealers  two  to  one  in  favor  and  the  industry  as 
a  whole  six  to  five  against. 

As  may  be  seen  by  a  glance  at  the  answer  to  question 
No.  15,  both  manufacturers  and  dealers  are  against  trad- 
ing in  old  trucks  and  the  industry  is  against  it  with  a 
ratio  of  four  to  one.  If  it  is  going  to  be  possible  to  bring 
about  this  condition  in  the  merchandising  of  trucks  it 
would  be  well  to  see  wherein  are  the  fundamental  differ- 
ences which  would  permit  it  with  trucks  when  it  is  gen- 
erally considered  to  be  impossible  with  passenger  cars. 

The  report  of  the  survey  goes  on  to  say  that  many 
dealers  believe  that  the  used  car  situation  is  their  problem 
and  that  the  manufacturers  can  only  help  in  one  way,  and 
that,  to  refrain  from  overloading  them  with  new  cars.  If 
this  is  done  they  believe  that  overtrading  allowances  will 
not  have  to  be  resorted  to.  It  may  be  seen  by  reference  to 
question  No.  14  that  dealers  registered  emphatic  approval 
to  having  manufacturers  accept  their  estimates  of  new 
car  quotas,  believing  no  doubt  that  this  would  indirectly 
ameliorate  overtrading. 

In  connection  with  this  subject  of  the  manufacturer 
helping  the  dealer  solve  the  used  car  problem  it  might  be 
well  to  quote  from  an  article  appearing  in  Automotive 
Industries  of  Jan.  26,  1922,  page  160. 

How  the  Manufacturer  Can  Help 

"Since  the  actual  solution  of  the  problem  lies  with  the 
dealer  the  manufacturer's  part  is  to  help  the  dealer  and 
make  conditions  for  him  as  favorable  as  possible.  This 
can  be  done  in  several  ways,  important  among  them  which 
are  the  following: 

"1.  General  educational  methods,  showing  the  dealer  the 
folly  of  over-allowance  from  the  standpoint  of  sound  busi- 
ness methods  and  profits. 

"2.  By  urging  the  dealer  to  recondition  cars  properly 
before  making  a  resale  and  to  give  a  guarantee  with  his 
used  cars  commensurate  with  what  he  honestly  believes 
the  performance  of  the  car  will  warrant. 

"3.  By  urging  the  dealer  to  build  confidence  in  used  cars 
by  keeping  used  car  sales,  service  and  advertising  methods 
at  the  highest  level  both  ethically  and  materially. 

"4.  By  aiding  the  dealer  in  market  analysis  methods; 
showing  him  how  to  properly  estimate  the  buying  capacity 
of  his  territory.  In  some  cases  the  manufacturer's  organ- 
ization can  make  market  analyses  and  pass  them  on  to  the 
dealer  for  his  use. 

"5.  By  aiding  the  dealer  in  actually  reconditioning  cars. 
This  is  not  practical  in  every  case,  of  course,  but  may 
properly  be  considered  in  many  instances. 

"6.  By  selling  parts  for  rebuilding  cars  at  a  lower  price 
than  that  charged  for  regular  repair  parts. 


"7.  By  planning  and  adjusting  factorj'  production  on 
the  basis  of  comprehensive  market  analyses,  so  that  there 
will  not  be  a  temptation  to  overload  the  dealer." 

The  report  mentions  that  many  emphatically  recommend 
that  all  manufacturers  stop  making  trade-in  allowances 
to  their  dealers.  Undoubtedly  this  practice  works  unfairly 
to  those  who  do  not  receive  this  allowance  and  it  may  be 
said  to  run  counter  to  the  efforts  that  are  being  made  to 
lessen  the  used  car  evil,  namely,  to  deflate  values  and  put 
them  on  a  sound  basis  where  values  would  have  a  meaning 
which  is  readily  understood. 

"Very  many  think  altogether  too  much  is  being  made 
of  the  used  car  problem — that  it  is  a  bugaboo — whereas 
actually  it  is  but  a  business  condition  for  which  the  manu- 
facturers are  somewhat  to  blame.  When  new  cars  go 
down,  the  dealer  has  no  protection  on  his  used  car,  show- 
ing dealers  should  promptly  dispose  of  used  cars.  The 
whole  business  they  aver  will  rectify  itself  when  general 
business  conditions  are  better." 

Some  Suggested  Plans 

The  survey  report  contains  many  suggested  plans  which 
may  be  well  to  mention  briefly. 

Mr.  H.  H.  Brooks,  sales  manager  of  the  Nordyke  & 
Marmon  Co.,  offers  a  national  used  car  company  plan 
which  is  briefly: 

"A  national  used  car  corporation  formed  and  operated 
under  the  supervision  of  the  passenger  car  manufacturers, 
dealers  and  bankers,  its  sole  business  to  be  to  buy,  recon- 
dition and  sell  used  cars.  It  will  have  a  central  head- 
quarters with  main  branch  houses  in  various  zones,  ac- 
cording to  geographical  conditions  and  potential  markets. 
The  branch  houses  will  be  reconditioning  plants  distributed 
so  that  cars  can  be  driven  in  instead  of  shipped.  Sub- 
branches  will  be  purely  retail  establishments,  except  for 
minor  repairs  and  adjustments.    ..." 

A  certified  car  plan  was  proposed  by  Homer  McKee,  the 
object  being  that  certifying  a  car  would  remove  the  stigma 
from  the  used  car  business,  and  that  a  car  must  reach  a 
certain  standard  of  condition  before  it  could  be  certified. 
"The  Certification  Board  would  be  composed  of  fair,  com- 
petent, unprejudiced  mechanical  experts." 

Among  other  plans  proposed  are  the  National  Appraisal 
Company  plan,  the  Scranton  plan,  Used  Car  Auctions, 
Taylor  Selling  Service,  Boston,  Saginaw,  Oklahoma  and 
Cincinnati  plans. 

"A  rather  drastic  and  perhaps  visionary  proposal  is  to 
retire  all  cars  over  five  years  old,  the  manufacturers  and 
dealers  to  provide  capital  for  junking  such  used  cars,  the 
dealer  being  compensated  by  saving  the  expense  of  carry- 
ing used  cars  indefinitely  and  being  enabled  to  carry  larger 
new  stock  and  the  manufacturer  by  the  salvage  of  parts 
usable  for  service." 

The  words  "drastic"  and  "visionary"  are  well  advised, 
for  a  careful  consideration  of  this  proposal  cannot  help 
but  show  up  many  inherent  weaknesses  as  well  as  hidden 
dangers.  It  would  seem  impossible  to  carry  out  any  plan 
of  this  nature  without  causing  inflation  and  other  troubles 
that  the  industry  is  trying  to  get  away  from. 


FOLLOWING  is  a  complete  list  of  the  places  and  coun- 
tries to  which  letters  may  be  sent  at  the  rate  of  2 
cents  an  ounce  or  fraction  thereof: 


Alaska 

Bonaire 

Dominica 

Antigua 

Brazil 

Dominican  Republic 

Anguilla 

British  Guiana 

Dutch  West  Indies 

Argentina 

British  Honduras 

Ecuador 

Aruba 

Canada 

England 

Bahamas 

Canal  Zone 

Grenadines 

Barbados 

Colombia 

Grenada 

Barbuda 

Costa  Rica 

Guam 

Bermuda 

Cuba 

Haiti 

Bolivia 

Curacao 

Hawaii 

Honduras 

(Republic  of) 
Ireland 
Jamaica 
I^eeward  Islands 
Martinique 
Mexico 
Montserrat 
Newfoundland 
New  Zealand 
Nevis 

(Leeward  Islands) 
Nicaragua 


Panama 

(Republic  of) 
Peru 

Philippines 
Porto  Rico 
Redondo 

(Leeward  Islands) 
Saba  (Dutch 

West  Indies) 
Salvador 
Samoa 

Shanghai,  China 
Scotland 
St.  Christopher 
St.  Lucia 


St.  Martins 

(Dutch  part  of) 
St.  Vincent 
St.  Croix 
St.  Thomas 
St.  Kitts 
St  Eustatius 
Tobago 
Trinidad 
Virgin  Islands 

(British) 
Virgin  Islands 

(U.S.) 
Wales 
Windward  Islands 
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Aluminum,  Forged  and  Cast 

Editor,  Automotive  Industries: 

I  am  sorry  that  Dr.  Rosenhain  construed  my  criticism 
of  his  article  as  one  of  hostility  to  the  proper  function 
of  the  metallurgist. 

I  am  the  last  man  to  raise  the  question  of  engineer  vs. 
metallurgist,  except  to  maintain  time-honored  traditions 
good  for  both,  as  I  am  very  familiar  with,  and  apprecia- 
tive of,  the  assistance  given  by  the  metallurgist  to  the 
engineer.  Nevertheless  when  things  go  wrong  where  the 
use  of  metals  is  concerned  the  engineer  is  usually  and 
rightly  held  responsible,  so  that  the  metallurgist  should 
consider  his  recommendations  very  carefully. 

May  I  remind  Dr.  Rosenhain  that  out  of  a  humble 
effort  of  mine  came  the  Automobile  Steel  Standardization 
Committee  of  which  I  was  Chairman,  thus  bringing  to- 
gether the  metallurgists  and  engineers  in  the  British  auto- 
mobile industry  as  never  before  to  their  mutual  benefit 
and  the  clarification  of  the  automobile  steel  situation. 

Incidentally  it  afforded  me  an  excellent  opportunity  of 
noting  how  my  metallurgical  friends  differed  and  disputed 
with  each  other  upon  points  that  I  in  my  blissful  ignorance 
had  thought  were  settled. 

Dr.  Rosenhain  complains  that  it  is  useless  for  me  to 
"demand  vehemently"  "that  the  metallurgist  should  state 
the  value  of  all  materials  in  terms  of  the  steel  the  engineer 
knows."  Misquotation  does  not  help  controversy  and  I 
would  refer  him  to  my  letter  in  your  article  of  December 
8,  1921,  in  which  I  said  "it  is  particularly  the  field  of  the 
metallurgist  to  develop  the  alloys  of  aluminum  and  to  give 
to  the  engineer  a  clear  idea  of  the  properties  of  these 
alloys  in  terms  of  the  materials  he  is  already  using  and 
with  which  he  is  familiar"  which  is  quite  a  different  thing 
as  the  argument  is  far  wider  than  that  of  replacing  steel 
by  aluminum.  This  is  my  vehement  and  useless  demand. 
It  may  be  useless  but  hardly  vehement. 

I  would  also  quote  Dr.  Rosenhain's  statement  "Mr.  Pom- 
eroy  wants  to  know  what  takes  place  before  failure  begins, 
but  what  the  engineer  really  wants  to  know  is  at  what 
stress  failure  really  will  begin." 

Again  referring  to  my  letter  I  actually  said  "The  en- 
gineer wants  to  know  what  happtiis  before  failure  com- 
mences or  rather  precisely  where  it  commences  on  the 
stress  strain  diagram?" 

I  cheerfully  agree  with  Dr.  Rosenhain  in  that  my  ideas 
oh  stress  or  mechanical  hysteresis  are  distinctly  vague. 
I  have  read  most  of  the  work  on  this  and  allied  subjects 
that  has  come  my  way  for  many  years  past  and  the 
further  I  go  the  hazier  I  get.  My  lack  of  understanding 
persuades  me  that  I  may  be  a  typical  engineer  after  all! 

I  had  certainly  no  intention  of  "attacking"  Dr.  Rosen- 
hain in  general  terms  for  putting  forward  suggestions  as 
to  the  utilization  of  new  materials  upon  which  he  is  an 
authority,  but  if  it  is  a  retrograde  step  for  anyone  to 
criticise  in  a  perfectly  specific  manner  what  strikes  him 
as  a  very  dubious  suggestion,  then  I  am  all  for  retro- 
gression not  only  as  an  engineer  but  as  a  human  being. 
But  what  really  inspired  or  rather  actuated  my  letter  was 
Dr.  Rosenhain's  advocacy  of  the  forged  aluminum  piston 


on  the  grounds  that  forgings  were  stronger  and  more  reli- 
able than  castings. 

This  reliability  it  appears  from  his  last  letter  is  in 
respect  of  foundry  wasters.  I  would  only  say  that  I  am  in- 
timately acquainted  with  a  plant  which  produces  more 
aluminum  pistons  for  automobiles  in  a  week  than  are 
absorbed  by  the  whole  British  industry  in  three  months 
and  that  the  percentage  of  machine  shop  wasters  due  to 
foundry  defects  is  less  than  1  per  cent. 

I  am  prepared  to  buy  Dr.  Rosenhain  a  perfectly  good 
dinner  if  he  will  accept  it  on  my  next  visit  to  England 
if  his  percentage  of  scrap  at  the  N.  P.  L,  in  preparing 
forged  aluminum  test  pieces  with  screwed  ends  is  not 
considerably  greater  than  this.  I  submit  this  as  an 
example  of  quasi  production  of  a  simple  order. 

Dr.  Rosenhain's  authority  is  so  world  wide  that  I  think 
it  a  very  great  pity  that  he  should  have  advocated  the 
forged  aluminum  piston  on  the  grounds  he  has  set  forth. 
The  aluminum  piston  confers  more  improvement  upon  an 
engine  for  less  expenditure  than  can  be  obtained  possibly 
in  any  other  way.  It  has  had  its  troubles  due  to  causes 
very  remote  indeed  from  those  cited  by  Dr.  Rosenhain 
and  these  troubles  have  by  patient  investigation  and  un- 
wearied experiment  been  gradually  overcome.  I  suggest 
that  the  best  advice  to  Dr.  Rosenhain's  production  en- 
gineer is  to  get  after  the  foundry  and  see  whether  or  not 
the  fault  lies  there. 

On  the  general  question  of  castings  and  forgings.  Dr. 
Rosenhain  is  quite  mistaken  when  he  thinks  my  "attack" 
on  him  is  due  to  his  not  agreeing  with  me  on  the  desira- 
bility of  employing  castings  for  frame  construction.  If 
only  he  had  seen  what  I  have  of  the  fantastic  abuse  a  cast 
aluminum  frame  will  stand  he  will  realize  that  his  dis- 
agreement in  face  of  an  accomplished  fact  would  not  be 
a  cause  for  irritation. 

He  asks  me  if  in  pre-aluminum  days  I  would  have  used 
cast  iron  in  place  of  steel.  The  analogy  is,  of  course, 
unfair  as  the  alloy  used  in  my  cast  aluminum  frame  has 
considerable  ductility  and  a  relatively  high  tensile  strength 
although  not  a  heat  treated  alloy,  but  if  I  had  thought  of 
it  I  should  have  investigated  a  malleable  iron  frame. 

Incidentally  may  I  ask  if  in  the  said  pre-aluminum  days 
Dr.  Rosenhain  would  have  recommended  the  use  of  steel 
pistons  for  automobile  engines  in  place  of  cast  iron  pistons 
on  the  grounds  of  strength  and  reliability.  This  is  a 
perfectly  fair  analogy. 

I  know  the  idea  of  a  cast  aluminum  frame  is  a  little 
startling,  but  the  first  consideration  underlying  frame  de- 
sign is  stiffness  rather  than  strength  and  the  second,  re- 
liability of  fastenings.  The  average  stress  in  a  frame 
is  really  very  low  and  in  a  cast  frame  may  be  more  or 
less  uniform.  The  problem  of  fastenings  with  a  cast 
frame  is,  of  course,  very  simple  as  most  of  these  can  be 
made  integral  without  incurring  foundry  difficulties.  I 
suggest  that  there  is  no  practical  difl[iculty  in  producing 
a  frame  section  4  feet  long  of  8x2y2  in.  overall  dimen- 
sions having  a  mean  thickness  of  9/32  in.  with  box  sec- 
tions at  points  of  relatively  high  stress.  The  heavier  parts 
where  the  sections  are  bolted  together  can  be  chilled  with- 
out trouble  and  core  prints  can  be  provided  ad  libitum. 
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The  net  result  is  that  in  at  least  one  case  a  frame  has 
been  made  which  weighs  some  160  pounds  complete  while 
a  corresponding  steel  frame  weighs  about  300  pounds. 
Of  the  reliability  and  strength  of  this  cast  frame  I  am 
convinced  after  some  32,000  miles  of  brutal  testing.  I 
would,  however,  view  with  apprehension  the  task  of  re- 
ducing the  weight  to  say  120  pounds  by  using  forged 
aluminum  on  account  of  the  difficulties  involved  in  secur- 
ing to  a  comparatively  soft  and  thin  section  parts  such 
as  engine  brackets,  cross  members  and  spring  horns. 

I  do  not  understand  Dr.  Rosenhain's  statement  that  "a 
different  ratio  of  density  to  elastic  modulus  may  bring 
with  it  unexpected  results"  in  connection  with  springs. 
The  ratios  of  density  to  elastic  modulus  for  forged  alumi- 
num and  steel  are  approximately  as  106  to  108  respectively 
and  it  is  difficult  to  see  that  this  can  have  much  effect. 

My  calculation  is  not  limited  to  material  under  uniform 
stress  but  applies  equally  well  to  say  a  laminated  spring 
in  which  the  maximum  stress  is  reached  in  every  section. 
While  experiment  frequently  reveals  considerations  not 
disclosed  by  accepted  theory  it  is  at  least  worth  while  to 
start  with  some  clear  idea  of  the  latter. 

May  I  repeat  that  what  the  engineer  wants  is  informa- 
tion not  necessarily  in  terms  of  steel  but  in  terms  of  the 
materials  with  which  long  experience  has  brought  some 
degree  of  familiarity. 

The  principal  difficulties  in  using  modern  aluminum 
alloys  broadcast  for  automobile  purposes  are  not  related 
to  their  stress  resisting  qualities,  but  to  softness  and  lack 
of  wearing  capacity  and  some  ingenuity  is  required  to 
overcome  these  characteristics.  In  these  matters  alone 
there  is  ample  room  for  discussion  and  if  Dr.  Rosenhain 
can  give  us  the  benefit  of  the  metallurgists'  viewpoint  and 
experience  I  should  be  very  happy  to  pursue  the  congenial 
role  of  devil's  advocate. 

Dr.  Rosenhain  seems  to  interpret  all  the  engineering 
problems  to  which  he  has  referred  in  terms  of  the  capacity 
of  the  parts  in  question  to  withstand  stress. 

Automobile  engineering  particularly  abounds  with  in- 
stances where  stress  considerations  are  secondary  to  others, 
as  for  example  a  crankshaft  where  stiffness  and  resistance 
to  wear  are  the  determinants  and  a  low  carbon  steef 
crank  is  amply  strong  enough  in  most  cases  if  it  would 
only  withstand  wear.  Similarly  with  connecting  rods, 
wrist  pins,  pistons,  gears,  camshafts,  cylinders,  flywheels, 
clutches,  hubs,  brake  drums,  frames,  etc.  Very  few  of 
these  are  stressed  at  all  highly.  In  fact  the  principal 
parts  of  an  automobile  which  really  have  to  work  for 
their  living  from  the  stress  point  of  view  are  the  axle 
springs,  valve  springs,  transmission  shafts  and  swivel 
axles,  and  in  most  of  these  be  it  noted  wrought  material  is 
used  in  its  very  simplest  geometrical  form.  It  is 
this  reasoning  which  underlies  the  case  for  the  casting 
in  general  and  the  aluminum  casting  in  particular  as 
against  the  forging  for  very  many  parts.  Metallurgists 
in  general  seem  obsessed  by  the  stress  resisting  qualities 
of  the  materials  they  advocate  and  specify  and  in  so  doing 
exhibit  what  is  in  my  considered  opinion  a  lack  of  realiza- 
tion of  the  problems  before  the  designing  engineer. 

I  think  that  if  a  fraction  of  the  energy  which  has  been 
devoted  to  the  determination  of  the  straight  physical 
properties  of  materials  had  be^n  spent  on  the  investiga- 
tion of  the  idiosyncrasies  of  materials  in  the  fabricated 
form,  i.e.  upon  macrostructure  rather  than  microstructure, 
the  engineer  would  have  a  wealth  of  data  he  does  not 
now  possess. 

If  Dr.  Rosenhain  has  the  time  and  inclination  to  con- 
tinue this  discussion  I  trust  he  will  do  so  with  two  things 
quite  clear  in  his  mind.  One,  that  apart  from  a  certain 
degree  of  good  humored  satire  which  is  the  salt  of  dis- 
cussion I  have  nothing  other  than  a  profound  respect  for 


the  metallurgist,  the  mysteries  of  his  science  and  the  work 
he  has  done;  two,  that  Dr.  Rosenhain's  eminence  is  so 
unquestioned  that  I  hope  he  will  accept  criticisms,  without 
regarding  them  as  attacks,  personal  or  otherwise,  of  sug- 
gestions which  I  venture  to  think  are  rather  outside  his 
life's  work  from  one  who  at  least  can  talk  from  the  view- 
point of  a  fairly  extended  experience  of  the  problems  of 
automobile  design.  Laurence  H.  Pomeroy. 


The  Garden  Tractor 

Editor,  Automotive  Industries: 

In  your  issue  of  March  2  there  is  an  article  by  Fred  C. 
Ziesenheim  on  the  garden  tractor.  We  would  like  to  call 
your  attention  to  the  statement  that  the  writer  makes 
wherein  he  states  a  9-in.  plow  is  a  minimum  size  moldboard 
plow  that  can  do  satisfactory  work.  We  should  like  to 
advise  that  a  good  many  hundred  users  of  our  device  are 
doing  satsifactory  work  with  the  Utilitor  handling  an  8-in. 
plow. 

Another  statement  is  made  that  the  engine  should  de- 
velop 5  h.p.  to  handle  a  9-in.  plow  8  in.  deep.  This  is  deei)er 
than  it  is  possible  to  do  good  work  with  a  9-in.  plow.  Our 
machine  handles  a  10-in.  plow  satisfactorily  and  we  do  not 
have  5  h.p.,  but  2  1/3  h.p.,  approximately  at  the  drawbar. 
It  is  not  a  question  of  horsepower — it  is  a  question  of  how 
much  traction  you  can  get,  and  with  our  job  we  can  slip  the 
wheels  with  the  horsepower  available. 

Plows,  however,  are  generally  considered  O.K.  when 
turning  a  furrow  one-half  their  width  in  depth. 

To  further  quote  this  article :  "The  tractors  which  cannot 
pull  a  9-in.  moldboard  plow  should  be  definitely  designed 
and  marketed  as  a  non-plowing  type  until  such  time  as  some 
other  form  of  plow  is  available  which  will  permit  narrower 
furrows."  We  should  like  to  ask  why.  Isn't  any  machine 
capable  of  pulling  a  plow  a  plowing  type?  One  which  does 
not  handle  a  plow  is  known  in  the  trade  as  a  cultivator  or 
a  motorized  hand  cultivator.  The  writer  further  mentions 
the  disk  type  plow  for  tractors  as  holding  possibilities  for 
small  tractors.  Why  not  the  moldboard  type?  Does  he 
realize  the  impracticability  of  his  suggestion?  Does  he 
know  what  the  demands  are  by  a  disk  plow  on  a  garden 
tractor?  Under  ordinary  circum.stances  three,  and  prob- 
ably four,  horses  are  required  to  pull  a  16-in.  disk  plow. 
These  plows  are  made  in  14-in.,  16-in.,  18-in.,  and  24-in. 
sizes. 

He  further  mentions  "A  proposed  method  of  attachment 
for  small  tractors  is  to  place  the  implements  in  front  of 
the  tractor."  Our  new  model  does  this.  With  us  it  is  not 
a  proposed  method. 

We  further  take  exception  to  all  of  paragraph  two  on 
page  508,  as  it  is  not  based  on  facts. 

Your  writer  further  states  that:  "The  small  tractor  is 
not  strictly  a  general  purpose  machine,  as  it  can  only  be 
designed  to  meet  a  limited  class  of  service."  If  there  ever 
was  a  general  purpose  machine  we  think  it  is  the  type  we 
make.  Can  your  writer  show  us  a  machine  of  greater 
utility?  LoN  R.  Smith,  Vice-President, 

Midwest  Engine  Company. 


ANYONE  seeking  information  on  the  source,  structu^-e, 
chemistry  or  uses  of  coal  will  find  a  very  complete 
compilation  of  these  facts  in  the  "Coal  Manual"  by  F.  R. 
Wadleigh,  recently  appointed  head  of  the  Coal  and  Coke 
Section  of  the  Bureau  of  Foreign  and  Domestic  Commerce. 
This  manual  will  be  of  particular  value  to  salesmen, 
buyers  and  users  of  coal  because  it  is  written  in  a  non- 
technical, practical  way  for  convenient  reference.  The 
National  Coal  Mining  News,  Cincinnati,  is  the  publisher. 


828 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


April  IS,  1922: 


The  Method  of  Analyzing  Territorial 

Markets 

Careful  study  must  be  applied  to  territorial  markets  and  the  different 
factors  which  have  direct  bearing  on  them.  In  order  to  make  the  involved 
considerations  apparent,  the  method  of  analyzing  markets  is  applied  to 
a  specific  company  and  territory  and  followed  through  in  each  detail. 

By  Harry  Tipper 


THE  statistics  from  examinations  which  have  been 
made  previously  in  these  articles  concerning  the 
marketing  of  automobiles  and  the  bases  of  market- 
ing plans  require  further  extension  into  the  territorial 
development,  in  order  to  show^  the  effect  of  this  consider- 
ation upon  the  layout  for  the  future  marketing  in  the 
next  sales  period.  In  order  that  the  consideration  in- 
volved may  be  pointed  and  specific,  v^^e  are  taking  the 
example  of  the  Jones  car,  manufactured  in  Ohio,  in  the 
$2,000  to  $3,000  price  group,  which  company  has  been 
securing  20  per  cent  of  the  market  of  this  price  group 
with  the  expectancy  of  20  per  cent,  plus,  for  1923  in  the 
total  company.  The  expected  requirement  for  cars  in 
this  class  for  1923  is  72,000  cars.  The  expected  market 
for  the  Jones  car  for  the  same  period  is  15,000  cars. 
One  of  the  important  territories  of  the  Jones  car  is  the 
Pacific  Coast,  which  has  been  handled  up  to  the  present 
time  by  one  large  distributor  located  in  San  Francisco, 
with  branches  in  Portland,  Ore.,  and  Seattle,  Wash. 
This  distributor  showed  the  following  position  for  1921 
in  each  of  the  three  states  represented: 

CALIFORNIA.— At  the  beginning  of  1921  this  dis- 
tributor had  30  dealers,  of  which  15  gave  up  the  agency, 
went  out  of  business  or  were  otherwise  eliminated.  He 
has  secured  6  new  dealers,  so  that  at  the  beginning  of 
1922  there  are  21  dealers  in  the  State  of  California.  The 
expected  market  for  the  Jones  car  in  California  for  1921 
was  750.  The  sales  of  the  distributor  were  650,  of  which 
30  per  cent  were  at  retail  in  San  Francisco — or  195  cars 
— leaving  455  cars  sold  at  wholesale  through  the  deal- 
ers. The  15  dealers  who  remained  on  the  books  through- 
out the  year  took  320  out  of  the  455  cars,  or  an  average 
of  something  over  20  cars  each  The  15  dealers  who 
went  out  during  the  year  sold  between  them  75  cars 
before  they  went  out,  while  the  6  new  dealers  put  on 
during  the  year  sold  60  cars. 

WASHINGTON.— At  the  beginning  of  1921  this  dis- 
tributor had  two  dealers,  one  of  whom  went  out  of  busi- 
ness. The  expected  sale  was  75  cars;  the  actual  sale  was 
100  cars,  of  which  80  were  sold  at  retail  by  the  Portland 
branch;  15  were  sold  by  the  dealer  who  remained  in 
business,  and  5  were  sold  by  the  deakr  who  went  out 
before  he  gave  up  the  agency.  No  other  dealers  had  been 
secured  at  the  end  of  1921. 

OREGON. — The  distributor's  branch  had  three  deal- 
ers, two  of  whom  went  out  in  1921  and  one  was  secured 
to  replace.  The  expected  market  was  110  cars.  The 
actual  sale  was  100  cars,  of  which  50  were  sold  at  retail 
by  the  branch;  25  were  sold  by  the  dealer  who  remained 


in  business  through  the  year;  15  were  sold  by  the  two 
dealers  who  went  out  and  10  by  the  dealer  who  came  in 
to  replace. 

In  order  to  maintain  its  position  on  the  Pacific  Coast, 
the  Jones  company  must  conduct  the  following  business 
through  their  distributor: 


CALIFORNIA. 


WASHINGTON.- 


OREGON.— 


The  present  number  of  dealers  21 

Expected  mortality  6- 

New  dealers  to  be  secured  15 

Number  of  dealers  required  30 
Total  sales  of  cars  in  this  price  group 

for  1923                                                4,692 
Expected  sale  of  Jones  car  for  1923  938 
Expected  sale  at  retail  by  the  distrib- 
utor in  San  Francisco  300 
Cars  to  be  sold  through  dealers  638 

-Present  number  of  dealers  1 
Mortality  (not  figured) 

Number  of  dealers  required  2 
Total   sales  of  cars  in  this  price  group 

for  1923  411 

Expected   sale   of  Jones    car  105 

Probable  sale  through  branch  75' 

Sale  through  dealers  30 

Number  of  dealers  at  the  end  of  1921  2 

Expected   mortality  ] 

Number  required  3 

New  dealers  to  be  secured  2 
Total  sales  of  cars  of  this  price  group 

for  1923  576 

Expected  sale  of  Jones  car  130 

Probable   sale  through   branches  50 

Sales  through  dealers  80 


In  view  of  these  facts  it  is  necessary  for  the  Jones  Com- 
pany to  determine  whether  the  present  organization  for 
distribution  will  be  able  to  secure  the  number  of  sales  to 
be  expectea  from  the  market  conditions.  The  weakness  in 
the  sales  of  1921  through  California  and  the  large  mortal- 
ity in  the  dealer  organization  in  that  state  must  be  over- 
come by  better  contact  with  dealers  and  through  the  effec- 
tiveness of  the  merchandising  plans,  and  by  intimate  con- 
sideration with  the  distributor  of  the  measures  to  be  taken 
to  overcome  that  weakness.  The  Jones  Company,  through 
all  their  territories,  will  need  the  same  information  in 
order  to  lay  plans  for  the  whole  company  on  a  broad  basis 
that  will  have  in  mind  strengthening  the  dealer  organ- 
ization in  order  to  lessen  the  mortality  and  increase  the 
stability  of  sale,  developing  the  facts  as  to  the  dealer's- 
position  so  that  the  arrangements  and  contracts  will  en- 
able him  to  make  a  reasonable  profit  and  assure  him  of 
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reasonable  support.  The  considerations  will  involve  all 
questions  of  service,  contracts,  used  cars,  and  all  the  other 
problems  connected  with  the  retailing  of  the  automobile  in 
each  individual  case,  but  the  country-wide  program  will  be 
concerned  with  the  problems  of  maintaining  an  intimate 
contact  with  the  trade  so  that  changes  in  agencies  can  be 
made  without  expensive  interludes,  losses  of  value  through 
the  character  of  the  dealers,  or  other  items.  The  contact 
should  be  so  thoroughly  established  that  the  mortality  will 
be  lessened  because  a  better  class  of  dealers  can  be  secured. 
Analysis  should  include  the  consideration  of  the  means  to 
be  taken  to  increase  the  actual  sales  to  the  expected  quota, 
the  establishment  of  quotas  in  accordance  with  the  ex- 
pected sales,  and  the  actual  strength  of  the  dealer  organ- 
ization in  each  locality,  and  matters  of  this  kind.  On  the 
basis  of  such  figures,  a  reasonable  basis  can  be  arrived  at 
for  all  business  with  the  trade  and  for  all  promotion  to 

the  trade. 

The   mortality    statistics    of • ■— -— » ■■"     those 

the  dealers  should  be  compared 


with  the  general  statistics  of 
mortality  for  the  year  in  the 
automotive  field,  so  that  the 
difference  between  the  mortal- 
ity shown  by  the  Jones  Com- 
pany and  the  mortality  of  the 
general  field  can  be  considered 
as  to  its  indication  of  weakness 
or  strength  in  the  Jones  Com- 
pany's distributing  plan.  For 
instance,  if  the  mortality  in  the 
United  States  among  car  deal- 
ers for  the  year  1921  was  about 
50  per  cent,  the  mortality  as 
shown  for  California,  Oregon 
and  Washington  is  not  out  of 
the  way  and  does  not  indicate 
any    special    weakness    or    any 

unusual    strength    in    the    dis-      ' 

tributing    plans    of    the    Jones      ■ ■ 

Company.       Other    territories 

may  show  a  larger  mortality  in  which  case  the  reasons  for 
this  increased  mortality  should  be  examined.  In  some 
territories  the  mortality  may  be  less  than  the  average,  in 
which  case  the  reasons  for  the  particular  strength  should 
be  determined. 

The  weakness  in  the  Jones  Company's  distributing  plan, 
as  it  stands  at  present,  lies  in  the  inability  to  secure  a 
sufficient  number  of  dealers  to  replace  those  that  have  gone 
out  of  business  or  given  up  the  agency.  The  general 
statistics  in  the  automotive  field  show  that  there  were 
about  as  many  car  dealers  at  the  end  of  the  year  as  there 
were  at  the  beginning  of  the  year.  In  other  words,  new 
dealers  come  in  or  new  people  take  on  agencies  in  sufficient 
numbers  to  offset  those  going  out.  On  the  Pacific  Coast, 
the  Jones  Company  has  not  been  able  to  secure  a  suffi- 
cient number  of  dealers  to  offset  the  mortality  due  to  those 


ALL  questions  of  service,  contracts,  used 
cars  and  all  other  problems  connected 
with  the  retailing  of  an  automobile  should 
be  considered  in  each  individual  case,  and 
the  contact  with  the  trade  should  be  so  thor- 
oughly established  that  dealer  mortality  will 
be  low  due  to  securing  a  better  class  of 
dealers. 

Analysis  should  include  the  consideration 
of  the  means  to  be  taken  to  increase  actual 
sales  to  the  expected  quota,  the  establish- 
ment of  quotas  in  accordance  with  the  ex- 
pected sales  and  the  actual  strength  of  the 
dealer  organization  in  each  locality.  On  the 
basis  of  such  figures,  a  reasonable  basis  can 
be  arrived  at  for  all  business  with  the  trade 
and  for  all  promotion  to  the  trade. 


actually  going  out  or  giving  up  car  agencies  and  the  conse- 
quence is  that  the  number  of  distributing  outlets  is  now 
considerably  smaller  than  it  was  at  the  beginning  of  1921. 
The  same  comparison  should  be  made  for  each  terri- 
tory so  that  the  plans  for  sales  and  promotion  activity  in 
1923  may  be  arranged  to  take  care  of  these  conditions  and 
provide  a  proper  number  of  the  right  kind  of  distributing 
outlets,  before  the  quota  is  established  for  the  Pacific 
Coast  distributor  by  the  Jones  Company.  The  entire 
United  States  should  be  classified  in  the  same  way  that 
these  three  States  have  been  classified  and  measures  to- 
correct  the  weakness  of  sales  should  be  determined  so  that 
they  may  be  taken  into  account  in  dealing  with  the  quota 
question  and  the  other  questions  that  will  arise  with  this 
distributor. 

It  may  be  that  the  Jones  Company  will  find  the  loss 
in  the  total  number  of  dealers  confined  to  this  territory, 

and  that  in  the  other  territories 
dealers  going  out  have 
been  promptly  replaced  by 
others  coming  in.  In  that 
event,  the  particular  weakness 
is  local  and  additional  pressure 
may  be  necessary  from  a  local 
standpoint  by  a  discussion  of 
the  distributor's  plans  of  action 
ana  his  methods  of  dealing 
with  the  retailers.  On  the 
other  hand,  if  the  same  condi- 
tion shows  up  in  other  terri- 
tories, whether  to  the  same  ex- 
tent or  not,  the  general  plans 
of  action  will  necessarily  in- 
clude more  pressure  on  the 
dealer  population  in  the  auto- 
motive field  so  that  the  Jones 
proposition  may  be  thoroughly 
understood  and  a  keener  exam- 
ination made  of  the  proposition 

..—.•■ •■ ••■      itself  so  that  the  company  may 

be  assured   that   it    is   of   the 
right  kind  to  attract  the  efficient  dealer. 

The  whole  question  of  sale  depends  upon  the  main- 
tenance of  the  proper  distributing  outlets  and  the  weak- 
ness of  the  Jones  distribution  in  California  is  reflected 
in  the  failure  of  the  sales  to  reach  the  expected  number 
of  cars.  There  is  no  evidence  in  the  statistics  that  the 
sale  will  be  more  likeh  to  reach  the  expected  number  in 
1923  unless  the  dealers  are  sold  more  thoroughly  on  the 
value  of  the  Jones  proposition  and  the  distributor  is 
equipped  to  take  proper  care  of  them.  More  and  more, 
the  importance  of  adequate  and  stable  distribution  be- 
comes visible;  consequently,  the  Jones  Company  should 
collect  statistics  upon  this  point  with  the  utmost  care,  at 
the  same  time  determining  the  reasons  for  the  strength 
and  weakness  that  may  show  up  in  the  different  terri- 
tories. 


Italian  Motor  Car  Taxes  Reduced 


UNDER  a  socialistic  impulse  the  Italian  Parliament 
some  time  ago  passed  a  law  imposing  such  a  high 
tax  on  privately  owned  motor  cars  that  the  future  of 
the  industry  was  seriously  threatened.  A  car  rated  at 
10-15  hp.  is  taxed  at  $240,  nominal  exchange;  15-20  hp. 
at  $450  and  a  six-cylinder  24-hp.  car,  $950.  After  two 
years'  experience  the  Italian  authorities  have  realized 
that  high  taxes  are  not  only  seriously  handicapping  the 
motor  movement,  but  that  they  are  less  remunerative 
to  the  State  than  the  more  moderate  taxes  in  force  before 
the  war.    In  consequence,  a  technical  commission  pre- 


sided over  by  the  Under-Secretary  of  Finance  has  de- 
cided on  a  reduction  of  50  per  cent  on  the  motor  taxes 
applied  to  small  and  medium-powered  cars,  as  well  as 
to  motorcycles  and  motor-assisted  bicycles.  It  is  also 
proposed  to  abolish  all  taxes  on  electric  cars  for  a  period 
of  five  years,  providing  the  vehicles  are  of  Italian  con- 
struction. There  will  be  some  reductions  in  the  taxes  on 
motor  trucks,  although  these  imposts  have  never  been 
high  compared  with  private  cars.  As  an  example,  a 
11/2-ton  truck  is  at  present  taxed  only  $65  per  annum,, 
while  a  private  car  of  the  same  engine  size  pays  $1,000. 


830 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


April  13,  1922 


mmmmm^^^r^'^t:^M'^:^^x^:H:^'i^'^ 


i.jiiniiml^HH^^^ 


nMiDHJ^iriK^nii 


Kyjmo)IM(o)Ii3EI[LS 


Reg.  U.  S.  Pat.  Off. 


PUBLISHED    WEEKLY 

Copyright  1922  by  The  Class  Journal  Co. 


Vol.   XLVL 


Thursday,   April   13,    1922. 


No.   15 


THE  CLASS  JOURNAL  COMPANY 

Horace  M.  Swetland,  President 

W.  I.  Ralph,  Vice-President  E.  M.  Corey,  Treasurer 

A.  B.  Swetland,  General  Manager 

David  Beecroft,  Directing  Editor 

U.  P-  C.  Building,  239  West  39th  Street,  New  York  City 

BUSINESS  DEPARTMENT 

Harry  Tipper,  Manager 

EDITORIAL 

Norman  G.  Shidle,  Managing  Editor 

P.  M.  Heldt,  Engineering  Editor 

Herbert  Chase 

DETROIT  OFFICE  WASHINGTON  OFFICE 

J.  Edward  Schipper  816  Fifteenth  St.,  N.  W. 

BRANCH    OFFICES 

Chicago — Mailers  Bldg.,  59  East  Madison  St.,  Phone  Randolph  6960 
Detroit — 317  Fort  Street,  West,  Phone  Main  1351 

Cleveland — 538-540  Guardian  Bldg.,  Phone  Main  6432 

Philadelphia— 1420-1422  Widener  Bldg.,  Phone  Locust  5189 
Boston — 185   Devonshire   Street,  Phone  Congress  4336 

Indianapolis— 1212  Merchants  Bank  Bldg.,  Phone  Circle  8426 

Cable  Address Autoland,  New  York 

Long  Distance  Telephone Bryant  8760,  New  York 

United  States  and  Mexico One  Year,  $3.00 

Extra  postage  west  of  the  Mississippi  River  on  account  of  Zone  Postage  Law,     0.50 

Canada One  Year,    5.00 

Foreign  Countries One  Year,    6.0P 

To  Subscribers — Do  not  send  money  by  ordinary  mail.  Remit  by  Draft, 
Post-Office  or  Express  Money  Order  or  Register  your  letter. 

Owned  by  United  Publishers  Corporation,  Address  239  West  39th  St.,  New 
York;  H.  M.  Swetland,  President;  Charles  G.  Phillips,  Vice-President;  A.  C. 
Pearson,  Treasurer;  Fritz  J.  Frank,  Secretary. 

Entered  as  second-class  matter  Jan.  2,  1903,  at  the  post-office  at  New  York, 
New  York,  under  the  Act  of  March  3,  1879. 

Member  of  Associated  Business  Papers,  Inc. 

Member  of  the  Audit  Bureau  of  Circulations. 

Automotive  Industries — The  Automobile  is  a  consolidation  of  The  Auto- 
mobile (monthly)  and  the  Motor  Review  (weekly),  May,  1902,  Dealer  and  Repair- 
man (monthly),  October,  1903,  and  the  Automobile  Magazine  (monthly)  July, 
1907. 


countries.  Going  back  into  previous  shipments,  the 
last  month  with  a  comparable  total  was  January, 
1921,  with  5249  passenger  cars,  and  December,  1920, 
with  7753. 


Stow  the  Hammer 

THE  entire  automotive  industry  has  suffered  much 
from  adverse  rumors  during  the  period  of  busi- 
ness depression.  Many  rumors  have  been  founded  on 
fact,  but  more  have  been  started  by  persons  speak- 
ing unthinkingly  to  those  who  assumed  that  the  re- 
marks were  made  in  good  faith.  So  it  behooves  us 
all  to  refrain  from  knocking  when  we  do  not  know  the 
facts. 

It  is  the  duty  of  a  concern  to  be  a  credit  to  the 
community  in  which  it  is  located  and  at  the  same  time 
any  concern  which  does  conduct  itself  with  credit 
deserves  outspoken  moral  support.  This  applies  to 
our  competitors  as  well  as  ourselves,  for  the  strength 
of  the  industry  depends  on  the  strength  of  the  indi- 
vidual concerns.  This  may  be  carried  to  the  ultimate 
point  by  saying  that  that  which  benefits  the  commu- 
nity benefits  the  nation  as  a  whole. 

In  the  days  to  come  let  us  not  forget  that  the  indus- 
try needs  an  every-day  application  of  the  old  adage: 
"Stow  the  Hammer  and  Sound  the  Horn." 


Exports  Picking  Up 

STATISTICS  pointing  out  the  improvement  that 
has  been  accorded  to  the  automotive  industry  are 
always  of  interest  and  value.  Consequently  a  good 
deal  of  satisfaction  and  assurance  for  the  future  may 
be  obtained  from  the  following  ^.gures  as  to  the  inter- 
national business  in  American  passenger  cars  during 
the  month  of  February : 

Shipped  from  the  United  States 3096 

Shipped  from  Canada 2719 

Ford  assembly  at  Manchester,  England  (both  cars 

and  trucks) 2000 

Ford  assembly  at  Buenos  Aires,  Argentina    (both 

cars  and  trucks) 1245 

The  total  is  9050,  a  figure  that  li  is  not  been  ap- 
proached in  our  foreign  trade  for  many  months.  It 
would  be  materially  larger  if  the  Ford  assembly  at 
Sao  Paulo,  Brazil;  Cadiz,  Spain;  Bordeaux,  France; 
Copenhagen  and  other  cities  were  added.  However, 
these  statistics  reveal  United  States  and  Canadian 
shipments  of  5815  passenger  cars,  to  which  an  addi- 
tional business  of  718  trucks  were  sold  from  the  two 


Automatic  Production 

MOST  industrial  ills  are  the  result  of  a  failure  to 
understand  the  fundamental  processes  of  hu- 
man and  economic  laws.  Present  necessities  fre- 
quently loom  up  so  large  because  of  proximity  that 
their  true  relative  importance  is  obscured.  The  diffi- 
culties arising  from  this  fact  can  be  readily  traced 
through  the  marketing,  production  and  labor  prob- 
lems of  the  automotive  industry. 

The  predominance  of  automatic  machinery  in  mod- 
ern industry,  for  example,  has  unquestionably  reduced 
materially  the  necessity  for  individual  skill  and  for  in- 
dividual responsibility  on  the  part  of  the  worker. 
This  trend  has  produced  increased  efficiency  in  pro- 
duction up  to  a  certain  point.  Consequently,  many 
engineers  are  assuming  that  this  efl!iciency  will  con- 
tinue to  increase  in  proportion  as  the  development  of 
automatic  machinery  progresses  and  the  necessity  for 
the  exercise  of  individual  judgment  and  responsibility 
grows  constantly  less. 

A  more  comprehensive  study  of  fundamentals,  how- 
ever, shows  this  theory  to  be  a  fallacy.  There  is  a 
very  definite  point  at  which,  even  from  the  immedi- 
ate production  standpoint,  the  monotony  and  nervous 
fatigue  of  repetition  work  offset  the  increased  effi- 
ciency gained  by  the  worker  in  repetitive  production 
processes. 

Stepping  outside  of  the  individual  shop,  moreover, 
the  effect  of  maximum  development  along  present 
lines  will  be  to  slow  dowTi  the  mental  process  of  the 
mass  of  individuals  comprising  our  civilization  to  a 
point  where  the  necessary  leaders  and  foremen  could 
be  obtained,  to  where  the  lack  of  interest  in  the  work 
in  hand  will  be  so  great  as  to  offset  the  production 
efficiency  gained  by  repetitive  work,  and  to  where 
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industry  and  production  will  suffer  from  a  gross  in-  ability  to  cool  it  effectively,  and  we  therefore  find 

efficiency,  unlike  pre-machinery  inefficiency  in  kind,  cases  where  two  exhaust  valves  are  used  per  cylinder 

but  equal  to  it  in  degree.    As  the  responsibility  of  the  and  only  a  single  inlet  valve,  which  might  create  the 

individual  worker  is  decreased,  the  necessity  for  su-  impression  that  the  exhaust  capacity  should  be  larger 

pervision  increases.  than  the  inlet  capacity.     There  is,  of  course,  no  use 

The  purpose  of  industry  is  to  serve  the  individuals  in  making  the  exhaust  valve  so  large  that  it  cannot 

comprising  the  human  race.    It  is  fundamentally  in-  be  cooled,  but  this  difficulty  can  always  be  avoided  by 

correct  to  assume  that  man  is  to  serve  industry.  Pro-  using  dual  and  triple  valves,  and  does  not  affect  the 

cedure  based  upon  this  latter  assumption,  if  persisted  question  of  the  relative  valve  capacities  required  at  all. 

in  long  enough  and  spread  over  a  wide  enough  area,  Some  light  has  been  thrown  on  the  above  question 

can  result  only  in  revolt — gradual  or  sudden — accord-  by  experiments  made  at  McCook  Field  and  reported 

ing  to  the  strength  of  the  economic  forces  operating  in  a  recent  S.  A.  E.  paper  by  S.  D.  Heron.     The  ex- 

in  opposition  to  human  desires  and  necessities.  perimental   engine   had  two   inlet  and   two   exhaust 

That  factory  will  operate  most  economically  over  a  valves  to  the  cylinder  and  could  be  operated  with 

long  period  of  time  which  provides  within  its  working  all  four  valves,  with  two  inlet  and  one  exhaust,  with 

program  the  best  opportunity  for  individual  mental  one  inlet  and  two  exhausts  or  with  only  a  single 

and  intellectual  development  among  its  employees.  inlet   and   exhaust.      The   inlet   and   exhaust   valves 

were  not  of  exactly  equal  diameter  and  lift  but  were 

Necessary    Statistical    Data  not  very  much  different,    it  is  interesting  to  note  that 

^v.^^^^M.j    wcc4i.xoi.Av.cAA   x^cAcc*  (.j^g  engine  developed  considerably  more  power  with 

THE  need  for  accurate  statistical  data  in  the  auto-  two  inlets  and  one  exhaust  valve  working  than  with 

motive  industry  is  greater  than  ever  before.  The  one  inlet  and  two  exhausts. 

thorough  study  of  marketing  costs  and  distribution  That  such  would  be  the  case  might  be  expected,  for 

methods  which  must  take  place  calls  for  the  compila-  the  reason  that  the  charge  has  to  be  drawn  into  the 

tion  and  segregation  of  data  that  has  previously  been  cylinder  under  comparatively  small  pressure,  while 

considered  unnecessary.     Production  schedules  must  the  bulk  of  the  exhaust  is  forced  out  under  a  high  one. 

be  correlated  with  sales  possibilities  and  a  proper  bal-  Further  confirmation  of  this  relationship  was  fur- 

ance  of  all  organization  activities  must  be  obtained,  nished  by  tests  in  which  only  a  single  valve  of  each 

The  necessity  for  a  detailed  analysis  of  many  of  these  type  was  used.    This,  of  course,  gave  very  small  valve 

problems  has  come  to  the  industry  only  recently.  capacity  in  proportion  to  the  size  of  the  cylinder.  One 

Comprehensive    statistical    data   can   be    provided  of  the  valves  was  1%  in.  and  the  other  1  9/16  in.  in 

only  through  the  concerted  efforts  of  all  agencies  with-  diameter,  and  the  lifts  were  the  same  for  both.   With 

in  the  industry.    There  should  be  a  wide  exchange  of  the  bigger  valve  for  the  inlet  the  engine  gave  approxi- 

experiences  and  of  the  results  of  surveys.     Market-  mately  10  per  cent  more  power  than  when  that  valve 

ing  studies  should  be  made  by  many  companies  and  acted  as  the  exhaust.    Thus  it  seems  to  be  established 

co-operation   encouraged   in   correlating   the   results  that  for  maximum  power  the  inlet  valve  should  always 

of  such  studies.     The  field  is  almost  virgin  and  the  be  larger  than  the  exhaust  valve;  or,  to  express  the 

necessary  development  along  these  lines  will  be  much  matter  in  a  somewhat  different  manner,  if  an  engine 

more  rapid  if  experiences  and  data  are  freely  ex-  has  inlet  and  exhaust  valves  of  substantially  the  same 

changed.     The  result  will  be  advantageous  to  indi-  capacity  or  size,  more  can  be  gained  in  the  way  of 

vidual  companies  as  well  as  to  the  industry  as  a  whole,  power  by  increasing  the  inlet  than  by  increasing  the 

exhaust  valve  size. 
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Valve  Capacities  ~      " 

N  automobile  engines  the  inlet  and  exhaust  valves  PrOgreSSlVC   ConservatlSITl 


generally  are  of  the  same  diameter  and  also  have  rilHE  upward  trend  of  car  and  truck  production 
the  same  lift.     Designers  undoubtedly  have  been  led  1       is  in  itself  sufficient  to  warrant  considerable 
to  the  use  of  equal  sized  valves  by  the  advantages  of  optimism  as  regards  the  automotive  industrj-  during 
interchangeability  and  to  equality  of  lift  by  the  con-  1922.      But    conversations    with    factory   executives 
sideration  that  the  lift  should  be  made  as  high  as  pos-  reveal  an  even  more  fundamental  reason  for  predict- 
sible  and  still  have  substantially  noiseless  operation  at  ing  sound  progress  from  now  on. 
maximum  engine  speed.  Factory   executives   throughout   the   industry   are 
The  question  has  sometimes  come  up  in  the  past,  speaking  in  conservative  terms  concerning  immediate 
especially  in  connection  with  racing  engines,  as  to  production  and  sales  possibilities.    They  are  not  over- 
which  should  really  have  the  greatest  capacity,  the  confident ;  they  recognize  the  limitations  of  the  present 
inlet  or  the  exhaust.    Judging  by  practice  when  valve  upward  trend  of  business  and  are  laying  future  plans 
capacities  are  unequal,  the  impression  has  prevailed  on  a  sane,  conservative  basis.    Predictions  concerning 
that  the  inlets  should  be  the  larger  or  have  the  largest  production  probabilities  are  being  made  on  a  con- 
capacity.    Until  recently  there  seems  to  have  been  no  servative  basis  that  indicates  sound  progress, 
experimental  data  on  this  available  to  the  public.  If  this  same  conservativism  that  undoubtedly  per- 
U         The  problem  is  somewhat  involved,  as  there  are  vades  the  minds  of  automotive  executives  could  be 
^  conflicting  requirements.  In  a  racing  engine  or  other  translated  into  the  publicity  statements  sent  out  by 
H   type  which  operates  under  nearly  full  load  all  the  the  various  concerns,  public  opinion  would  be  molded 
■   time,  the  size  of  the  exhaust  valve  is  limited  by  the  more  favorablv  toward  the  automotive  industry. 
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Outlook  Bright  for  Second  Quarter 


Volume  of  Business 
Likelv  to  Increase 


April  Will  Be  Better  Than  March 

— May  and  June  Probably  Will 

Show     Further     Gains 


By  James  Dalton 

NEW  YORK,  April  11— The  auto- 
-motive  industry  enters  the  second 
quarter  under  decidedly  encouraging 
auspices.  Orders  on  hand,  factory 
schedules  established  and  orders  given 
for  supplies,  make  it  certain  that 
April  will  be  as  good  as  March,  if 
not  better.  Parts  makers  already  have 
received  commitments  which  indicate 
that  there  will  be  no  slackening  in 
May.    Prospects  for  June  are  good. 

If  sales  continue  at  the  present  rate 
for  another  three  months  it  would  be 
surprising  if  there  were  not  a  mid- 
summer decline  in  business.  Such  a 
seasonal  falling  off  has  been  perennial 
in  the  industry  except  for  the  last 
two  years.  There  was  none  in  1921 
and  in  1920  it  came  in  the  second 
quarter. 

Manufacturers  and  dealers  are  just 
beginning  to  realize  how  big  a  month 
March  was.  To  find  a  parallel  it  is 
necessary  to  go  back  to  March,  1920, 
which  was  one  of  the  three  or  four 
best  months  the  industry  ever  had. 
All  carload  shipment  records  since 
that  time  were  broken  last  month. 
They  were  materially  larger  than  in 
any  month  of  1921  when  the  highest 
total  was  in  August  with  20,350.  Last 
month's  total  was  approximately 
25,000.  The  biggest  month  in  1920, 
after  March  with  29,326  was  August 
with  23,386. 

March  production  by  Ford  was  .uore 
than  70,000  and  it  is  expected  to  reach 
100,000  this  month.  The  other  large 
makers  showed  a  greater  gain  over 
February  than  did  Ford. 

One  of  the  most  encouraging  in- 
cidents for  the  week  in  the  whole  in- 
dustrial field  was  the  reopening  of  the 
Ford  assembly  plant  at  Atlanta  after 
being  idle  for  a  year.  This  step  was 
justified  by  a  100  per  cent  increase 
over  February  in  sales  in  the  Southern 
States. 

A  conservative  estimate  of  the 
volume  of  sales  for  the  industry  as  a 
whole  in  1922  would  be  something  like 
the  following: 

Passenger  cars:     At  least  equal  to 


Business  in  Brief 

NEW  YORK,  April  11— Confi- 
dent forward  steps  have  been  taken 
in  the  last  week  by  such  basic  in- 
dustries as  building  and  its  re- 
lated lines,  iron  and  steel  and  ag- 
riculture. Retail  trade  has  felt  the 
impulse  of  spring.  This  has  been 
reflected  in  jobbing  and  manufac- 
turing lines. 

A  great  boom  in  building  contin- 
ues. Expenditures  in  109  princi- 
pal cities  for  March  were  $194,- 
661,072  as  against  $99,219,326  for 
February  and  $91,875,757  for 
March  a  year  ago. 

Bank  clearance  for  the  week 
ending  April  6  aggregated  $7,191,- 
119,000,  a  gain  of  16.8  per  cent 
over  the  preceding  week  and  of 
11.3  per  cent  over  the  same  week 
last  year. 

Pig  iron  production  in  March  to- 
taled 2,034,794  tons,  compared  with 
1,629,991  tons  in  February.  It  was 
the  first  month  since  January,  1921, 
to  pass  the  2^000,000  mark.  Orders 
for  steel  products  as  a  whole  have 
been  heavier  in  the  last  two  weeks 
than  at  any  time  since  1920. 

Stocks  continue  buoyant,  bonds 
higher,  exchanges  steady  and  time 
money  slightly  easier. 

With  favorable  weather  winter 
wheat  has  improved  in  all  sections. 
Private  estimates  of  yield  are  from 
550,000,000  to  580,000,000  bushels. 
Prices  in  all  grain  markets  showed 
gains  for  the  week. 

Official  statements  by  935  Iowa 
banks  show  that  conditions  have 
improved  considerably. 

Textiles  have  continued  quiet  in 
primary  markets. 

Car  loadings  for  the  week  end- 
ing March  25  totaled  846,035  with 
508,653  loaded  with  miscellaneous 
freight  and  merchandise.  This  was 
an  increase  of  10,996  over  the  pre- 
ceding week  for  the  same  classes 
of  freight  and  a  gain  of  61,956  for 
the  same  week  of  1921. 


1921  and  probably  considerably  in 
excess. 

Light  trucks:  An  increase  of  at 
least  200  per  cent  over  1921. 

Heavy  trucks:  An  increase  of  at 
least  100  per  cent. 

Tractors:  An  increase  of  at  least 
200  per  cent. 

Parts  and  accessories:  An  increase 
of  at  least  100  per  cent  and  probably 
much  more. 

Tires:    A  considerable  increase. 


Ford  April  Schedule 
Is  Placed  at  101,164 


Will  Exceed  Last  Year  by  10,000 

— Other  Plants  to  Increase 

Production 


DETROIT,  April  10— The  production 
schedule  of  the  Ford  Motor  Co.  for  April 
closed  with  101,164  cars  and  trucks,  which 
will  exceed  last  year's  production  by  10,- 
000.  An  increase  of  200  men  daily  has 
been  made  for  two  weeks  at  the  Highland 
Park  plant,  and  the  employees  now  total 
nearly  40,000  men.  Tractor  production 
has  reached  400  daily. 

Ford  officials  say  that  the  business  now 
in  sight  will  justifiy  making  110,000  cars 
and  trucks.  The  Canadian  factory  is  ex- 
pected to  run  at  its  capacity  of  225  cars 
a  day  for  the  next  three  months. 

General  Motors,  with  a  combined  out- 
put of  66,000  cars  for  the  first  quarter, 
will  materially  increase  production  the 
second  quarter. 

The  estimated  production  of  Dodge 
Brothers  for  the  second  quarter  is  52,- 
000,  or  more  than  double  the  second 
quarter  of  1921. 

Hupp  shows  6344  cars  for  the  first 
quarter  and  expects  to  make  12,000  in 
the  second,  as  against  4500  in  the  same 
period  last  year. 

Packard  made  2234  cars  and  trucks  in 
the  first  three  months  of  1922  and  expects 
to  turn  out  4000  in  the  second  quarter, 
as  against  2200  the  same  period  last 
year. 

Maxwell  has  a  schedule  of  200  a  day, 
or  a  total  of  15,000  for  the  second  quar- 
ter, compared  with  sales  of  4500  in  the 
second  quarter  of  1921. 

Willys-Overland  is  turning  out  400 
cars  a  day,  or  at  the  rate  of  about  30,000 
for  the  second  quarter,  which  will  double 
the  second  quarter  of  1921. 


QUARTER'S    OUTPUT,    207,560 

NEW  YORK,  April  10— In  the  first 
quarter  of  1922,  with  March  partly  es- 
timated, members  of  the  National  Au- 
tomobile Cham.ber  of  Commerce  produced 
207,560  cars  and  trucks,  which  was  220 
per  cent  of  the  same  period  for  1921.  All 
manufacturers  repoi*ting  produced  371,- 
798  cars  and  trucks  in  the  first  quarter, 
which  was  162  per  cent  of  the  same  pe- 
riod for  1921. 


AUSTIN  PAYS  OFF  RECEIVER 

LONDON,  March  27  (by  mail)— Aus- 
tin has  just  paid  off  the  receiver  and  is 
now  in  a  flourishing  condition.  Orders, 
exceptionally  large  in  number,  are  com- 
ing in  at  a  good  rate,  and  last  week's 
turnover  was  the  best  for  12  months. 
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Production  Trend  Steadily  Upward 
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Indianapolis  Plants 
Going  Ahead  Rapidly 

March    Reports    from    Manufac- 
turers Indicate  That  February 
Was  Far  Surpassed 

INDIANAPOLIS,  April  7— There  has 
teen  a  sharp  upturn  in  automotive  manu- 
facturing in  Indianapolis  during  the  last 
few  weeks.  Reports  for  March  from  a 
dozen  representative  manufacturers  of 
cars,  parts,  accessories  and  engines  show 
that  March  records  far  surpassed  those 
of  February,  and  in  some  cases  ran  ahead 
of  the  best  early  season  records  of  last 
year. 

Cole  reports  that  February  and  March 
exceeded  1921  records  by  50  per  cent. 
March  itself  was  far  better  than  the 
same  month  last  year,  while  its  produc- 
tion and  shipment  figures  exceeded  those 
of  February,  1922,  by  more  than  100 
per  cent. 

H.  C.  S.  advises  that  January,  Febru- 
ary and  March  of  this  year  doubled  the 
records  made  last  year,  while  April  ship- 
ments apparently  will  be  100  per  cent 
in  excess  of  those  of  March. 

Marmon's  production  and  shipment  fig- 
xires  for  the  early  part  of  this  year  are 
double  those  of  the  1921  period.  March 
and  April  shipments  are  far  ahead  of  the 
output  for  the  same  period  last  season. 
The  present  production  monthly  average 
is  close  to  the  maximum  point  reached 
last  year,  even  when  revised  prices  went 
into  effect. 

Stutz  20  Per  Cent  Ahead 

'Stutz's  first  quarter  production  and 
shipment  were  more  than  20  per  cent 
ahead  of  the  same  period  last  year. 
March,  1922,  showed  an  increase  of  50 
per  cent  over  February.  April  business 
is  expected  to  keep  up  to  March  and 
probably  pass  it. 

Lafayette's  first  buying  spurt  began 
at  the  New  Vork  show  and  the  orders 
and  consequent  shipments  have  kept  up. 
March  business  was  better  than  the  pre- 
ceding months  of  this  year.  A  higher 
schedule  was  put  into  effect  thirty  days 
ago. 

Automotive  Parts  Co.  reports  that  Feb- 
ruary and  March  business  was  up  to  the 
peak  reached  during  the  boom  period. 
April  will  be  the  biggest  month  the  con- 
cern has  ever  had,  night  shifts  working 
at  least  three  days  a  week. 

Oakes  Manufacturing  Co.  within  the 
last  three  or  four  weeks  has  experienced 
a  very  sudden  and  large  demand  for  its 
products.  Production  and  shipment  are 
now  within  one-third  of  the  volume  of 
boom  times  and  far  ahead  of  the  same 
period  last  year.  Nights  shifts  are  also 
being  operated. 


Steady  and  Well  Defined  Flow  in  Buying  Reached, 

With  No  Halt  Apparent 

By  Charles  D.  Hastings 

President  of  the  Hupp  Motor  Car  Corp. 

Detroit,  April  11. 
TTNLESS   some  unusual  and  totally   unforseen  economic   condition   arises   in 
U    1922  there  is  no   reason  why  the  automotive    industry  and   business   gen- 
erally in  the  United  States  should  not  continue  to   progress  toward   a  happy 
point   of  prosperity. 

There  is  nothing  unusual  about  the  present  business  in  the  automotive  field 
except,  perhaps,  that  a  certain  amount  of  it  is  deferred  business  which  or- 
dinarily would  have  developed  in  1921  but  for  the  lack  of  firmness  in  the 
business  structure  generally. 

Business  is  now  on  a  more  stable  footing.  Deflations  have  been  accom- 
plished. Buying  which  started  on  a  light  and  scattering  scale  in  the  fall  of 
1921  has  been  extended  gradually  until  now  it  has  reached  a  well  define<i 
and  steady  flow.  There  is  nothing  which  would  indicate  that  this  flow  of  busi- 
ness will  be  interrupted. 

In  the  automobile  field  price  stability  is  a  real  factor  in  stimulating  demand. 
The  marginal  buyer  who  has  to  anticipate  market  conditions  is  convinced  that 
present  prices  represent  ultimate  declines  and  is  buying.  Then,  too,  the  im- 
provement in  business  tone  has  caused  those  who  withheld  buying  cars  against 
a  protracted  business  slump  to  come  into  the  market. 

Because  of  its  general  appeal,  the  automobile  market  is  the  first  to  ride  on 
an  incoming  business  wave  and  the  last  to  fall  in  a  decline.  The  rise  of  business 
from  the  decline  of  1920  is  definitely  under  way.  With  the  marketing  of  crops 
this  fall  the  period  of  prosperity  for  all  business  should  be  well  under  way. 


•Midwest  Engine  Co.  reports  a  light 
production  during  January,  which  in- 
creased at  least  12  per  cent  during  Febru- 
ary and  an  equal  amount  during  March. 
April  will  show  more  than  a  20  per  cent 
increase  over  last  year.  New  contracts  on 
which  delivery  will  start  in  a  little  more 
than  a  month  have  been  received  to- 
gether with  orders  from  old  customers 
who  are  now  buying  more  engines  than 
in  previous  months. 

Robert  H.  Hassler,  Inc.,  states  that 
production  and  sales  for  the  first  quar- 
ter were  about  25  per  cent  beyond  figures 
for  last  year.  Except  for  seasonal  fluc- 
tuations, the  annual  output  has  risen 
steadily  during  the  last  three  years. 

Wheeler  Schebler  February  and  March 
production  shows  a  gain  of  100  per  cent 
over  November  and  Deeember,  and  April 
will  show  a  further  gain  of  25  per  cent. 

Burpee  Johnson  shipment  and  produc- 
tion figures  for  the  first  quarter  are  100 
per  cent  better  than  last  year. 


Duraut  Will  Produce 
200,000  Stars  in  1923 


Sample  Cars  To  Be  Turned  Out 

This  Month— Sales  Plan 

Considered 


SHALER  WORK  RESUMED 

WAUPUN,  WIS.,  April  10— Produc- 
tion of  Shaler  vulcanizers,  headlight 
lenses  and  other  automotive  equipment 
and  appliances  by  the  C.  A.  Shaler  Co. 
has  been  resumed  in  temporary  quarters 
pending  the  completion  of  the  new  plant 
which  will  replace  the  group  destroyed 
by  fire  early  in  March  with  a  loss  of 
nearly  $300,000.  Actual  construction 
work  on  the  new  factory  is  already  under 
way. 


NEW  YORK,  April  11— Durant  Mo- 
tors, Inc.,  has  informed  its  stockholders 
that  it  has  entered  into  contracts  with 
the  Star  Motor  Co.  of  New  Yo-k,  the 
Star  Motor  Co.  of  Michigan,  and  the  Star 
Motor  Co.  of  California  to  produce  the 
Star  car,  which  will  sell  at  $348,  in  the 
divisional  plants  of  Durant  Motors  and 
under  the  same  management.  The  pro- 
duction schedule  of  the  Star  for  the 
calendar  year  1923  has  been  tentativelv 
fixed  at  200,000.  The  production  sched- 
ule for  Durant  fours  and  sixes  for  next 
year  has  been  placed  ut  80,000. 

Detailed  plans  as  to  the  sales  policy  for 
the  Star  probably  will  not  be  announced 
for  two  months.  It  is  proposed  to  turn 
out  100  sample  cars  this  month,  500  in 
March  and  1000  in  June.  After  that  pro- 
duction will  be  increased  as  rapidly  as 
possible  so  that  deliveries  to  purchasers 
can  begin. 

When  the  sales  plan  is  evolved  it  prob- 
ably will  call  for  the  establishment  of 
divisional  factory  branches  which  will 
have  direct  charge  of  sales  in  territories 
(Continued  on  page  842) 
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Parts  Makers  Feel 
April  Improvement 

Consensus  Is  That  It  Will  Prob- 
ably Exceed  March  Which 
Was  Good  Month 


NEW  YORK,  April  10— Following  are 
paraphrases  of  reports  made  by  credic 
representatives  of  some  of  the  leading 
parts  manufacturers  at  a  recent  group 
meeting  at  which  business  conditions 
were  discussed: 

"Our  March  business  was  the  biggest 
we  have  had — bigger  than  in  any  month 
in  1921.  We  feei  that  April  is  going  to 
be  a  great  deal  larger  than  March.  We 
sell  to  a  lot  of  people  in  the  South,  and 
of  late  they  seem  to  be  coming  througn. 
Our  collections  indicate  there  is  going  to 
be  a   big   improvement  down  there." 

"We,  too,  are  very  optimistic  about  the 
future.  Marcli  was  a  very  good  inonth  and 
I  believe  April  is  going  to  be  still  better." 

"March  was  very  encouraging  to  us.  Our 
April  business  already  scheduled  also  is 
very  encouraging.  As  a  matter  of  fact 
March  and  April  are  going  to  be  the  best 
months  we  have  had  in  a  year  and  a  half." 

Sees  April  Biggest  Month 

"Our  business  for  February  and  March 
was  very  good  and  we  expect  April  to  be  the 
biggest  month  we  ever  have  had.  We  can't 
get  material  fast  enough  for  automobile 
manufacturers." 

"Each  month  this  year  our  shipments  to 
automobile  manufacturers  have  shown  a 
material  gain  over  the  preceding  month. 
The  orders  we  have  booked  indicate  that 
April  will  be  at  least  equal  to  March  and 
May  will  be  good  too." 

"April  is  going  to  be  a  very  good  month. 
In  fact  it  probably  will  be  bigger  than  we 
can  handle.  We  have  had  a  night  force  in 
some  departments  to  take  care .  of  April 
specifications." 

"We  feel  very  good  about  the  prospects 
for  April  and   May." 

"Since  the  first  of  the  year  our  production 
has  increased  steadily,  month  by  month. 
April  will  be  as  good  as  March  if  not  better. 
We  believe  this  condition  is  general  and  that 
we  can  expect  a  continuance  for  at  least  60 
days  after  which  we  expect  the  usual  lull." 

"I  have  sounded  our  New  York  banks  and 
they  are  very  optimistic  as  to  the  future, 
much  more  so  than  they  have  been  in  a 
long  time.  Trucks  are  being  moved  and  in 
places  where  we  thought  we  had  frozen  loans 
we  find  we  are  getting  substantial  reductions. 
Another  gratifying  feature  seems  to  be  that 
dealers  are  not  being  overloaded  beyond  their 
capacity  to  sell." 

Improvement  Steady 

"Our  business  has  shown  a  steady  improve- 
ment every  month  this  year.  We  are  now 
running  three  days  a  week  whereas  for  several 
months  we  have  been  running  only  two  days. 
We  have  some  orders  for  delivery  in  April 
and   May." 

"Our  outlook  for  April  is  that  we  will  have 
a  better  month  by  far  than  we  did  in 
March." 

"April  orders  from  our  principal  customers 
are  much  higher  than  for  March.  It  has  been 
our  experience  that  we  cannot  get  anything 
like  adequate  notice  on  shipping  require- 
ments. They  simply  won't  order  until  they 
have  sold.  They  won't  buy  \intil  th^y  have 
«old.  This  is  common  to  all  branches  of  the 
Industry.       We    won't    tie    ourselves    up    for 
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large  quantities  of  material  until  we  can  see 
our  way  out." 

"Our  business  is  showing  a  steady  im- 
provement, nothing  very  startling  but  quite 
satisfactory  nevertheless.  The  great  trouble 
with  our  business  is  to  keep  a  uniform  man- 
ufacturing practice.  We  will  get  an  order 
on  a  certain  number  of  units  today  and  to- 
morrow we  may  get  a  cancellation  on  a 
part  of  them.  Automobile  purchasing  agents 
seem  to  be  very  much  up  in  the  air  as  to 
just  what  they  will  require  and  when  they 
will  require  it.  On  the  whole,  however,  we 
feel  that  we  are  going  to  have  a  very  nice 
increase  over  the  first  six  months  of  last 
year." 

"We  have  been  very  much  encouraged  by 
our  sales  both  to  manufacturers  and  dealers." 

"The  automobile  manufacturing  end  of  our 
business  was  very  good  in  March  and  April 
will  be  much  better." 

"The  machine  tool  trade  seems  to  be  pick- 
ing up.  The  truck  industry  also  is  improving 
and  passenger  cars  are  satisfactory." 


Peerless  Position  Good 

Stockholders  Are  Told 

CLEVELAND,  April  10— In  submit- 
ting to  stockholders  the  annual  report  of 
the  Peerless  Truck  &  Motor  Co.,  the  fol- 
lowing statement  was  made  by  President 
R.  H.  Collins: 

Taking  into  consideration  the  general  busi- 
ness depression,  we  feel  that  stockholders 
should  be  well  satisfied  with  the  Showing 
and  financial  condition  of  the  corporation. 
It  will  be  the  policy  to  continue  to  build  and 
market  one  of  the  finest  eight-cylinder  cars, 
and  the  interest  in  our  line,  as  reflected  by 
actual  sales  since  Jan.  1,  is  ample  evidence  of 
the  excellence  of  our  product  and  an  indica- 
tion that  the  country  as  a  whole  is  gradually 
returning  to  normal  conditions. 

The  recent  declaration  of  the  dividend  for 
1922  at  the  rate  of  $3  per  share,  your  presi- 
dent feels,  is  fully  justified  by  present  pros- 
pects and  the  excellent  financial  condition  of 
the  corporation. 


Republic  Truck  Division 

Will  Solicit  Rail  Trade 

DETROIT,  April  T-nRepublic  Motor 
Truck  Co.,  Inc.,  has  organized  a  public 
utilities  division  under  Ralph  M.  Sparks, 
to  merchandise  the  Republic  Knight- 
motored  bus.  This  department  will  de- 
vote itself  exclusively  toward  merchan- 
dising the  bus  to  railway  lines  which 
have  a  problem  of  feeder  service  to  meet. 

Sparks  is  a  well  known  passenger 
transportation  man,  having  been  con- 
nected for  a  number  of  years  with  a 
prominent  railway  line  in  the  East.  The 
efforts  of  this  division  will  be  fortified 
by  the  factory  sales  department  and  the 
distributor  organization. 


EMPLOYMENT  IS  GREATER 

WASHINGTON,  April  10— A  survey 
by  the  Federal  Employment  Service  of 
conditions  in  the  automotive  industry  for 
March  showed  an  increase  in  employment 
of  8.4  per  cent  over  February,  with  the 
addition  of  approximately  15.000  to 
payrolls  during  the  month  by  the  com- 
panies reporting.  The  survey  indicates 
that  there  will  be  greater  activity  in 
April.  The  employment  service  declared 
that  industry  as  a  whole  took  up  con- 
siderable slack  in  March. 
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Business  Is  Taking 
Long  Upward  Swing 

Slow  Progress  in  Milwaukee  En» 

couraging  to  Manufacturers 

— No  Sharp  Setbacks 

MILWAUKEE,  April  10— A  continu- 
ance of  the  progress  made  by  the  auto- 
motive industries  in  Milwaukee  and  vi- 
cinity during  March,  with  respect  to  in- 
creased output,  is  reported  in  the  first 
ten  days  of  April.  This  is  true  as  well 
of  passenger  car  and  motor  truck  fac- 
tories as  the  makers  of  engines,  frames,, 
gears  and  other  parts.  The  most  favor- 
able showing,  however,  is  being  made  by 
the  manufacturers  of  automotive  equip- 
ment, who  are  getting  good  orders  from, 
the  jobbing  trade  as  the  rfesult  of  re- 
newed buying  interest  among  consumers 
being  reflected  into  retailers'  orders. 

Although  it  would  ordinarily  be  ex- 
pected that  slow  progress  makes  a  less 
satisfactory  feeling  than  rapid  advance- 
ment, representative  men  in  the  automo- 
tive industries  locally  are  of  the  opinion 
that  the  gains  now  being  established, 
slowly  furnish  a  most  encouraging  fea- 
ture of  the  situation.  Experience  of  the 
past  year  has  shown  that  spurts  are 
less  substantial  than  the  long  upward 
swing,  slow  as  it  may  be,  they  explain. 
The  present  trend  has  been  unusual  in 
that  so  far  there  have  been  no  sharp 
setbacks,  as  before. 

Local  Trade  Excellent 

There  is  an  extraordinary  unanimity  of 
opinion  among  distributors  and  dealers 
in  this  city  relative  to  the  comparative 
excellence  of  the  state  of  retail  business 
in  this  territory.  Most  dealers  are  able 
to  say  that  they  sold  more  passenger 
cars  in  March  than  in  November,  De- 
cember, January  and  February  put  to- 
gether. This  March  was  a  much  better 
one  for  retail  business  than  the  corre- 
sponding month  of  1921. 

The  improvement  generally  has  been 
accentuated,  in  somie  instances  rather 
sharply,  in  the  past  week.  Better 
weather  and  more  seasonable  climatic 
conditions  have  contributed  considerably 
to  make  this  true. 

On  the  other  hand,  the  feeling  is  grow- 
ing among  owners  that  the  bottom  of 
the  price  decline  not  only  has  been 
reached,  Ibut  may  be  subjected  at  any 
moment  to  a  reversal.  Consequently 
many  of  them  are  entering  the  market 
to  take  advantage  of  present  prices  on 
new  cars  and  allowances  being  made  on 
used  vehicles.  From  75  to  80  per  cent 
of  deals  at  this  time  involve  trade-ins. 


WHEEL  MAKER  BUYS  PLANT 

WOOSTER,  OHIO,  April  11  —  The 
Pneumatic  Disk  Wheel  Co.  of  Richmond, 
Va.,  has  purchased  the  Wooster  plant  of 
the  Kelley-Springfield  Tire  Co.,  the  con- 
sideration being  $150,000.  The  plant, 
which  has  been  closed  for  some  time,  will 
be  reopened  July  1,  and  disk  wheels  for 
automobiles  will  be  manufactured. 


April  13,  1922 


DuPont  Expresses 
Confidence  in  1922 


Tells  Stockholders  That  Year  Had 
Auspicious   Opening  for 
^  the  Industry 

NEW  YORK,   April  11— "The   officers 

of  General  Motors  Corp.  believe  that  re- 

K       covery   from   the   depression   of   1921   is 

f  -     reasonably    assured    and    look    forward 

with  greatest  confidence  to  a  successful 

business  in  1922." 

This  optimistic  statement  is  the  clos- 
ing paragraph  of  a  communication  ad- 
dressed to  the  stockholders  by  President 
Pierre  S.  duPont  in  submitting  to  them 
the  final  report  of  the  corporation  for 
the  fiscal  year  ended  Dec.  31.  In  his 
statement  duPont  says: 

Industry  Passes  Test 

Last  year  occasion  was  taken  to  call  at- 
tention to  the  rapid  growth  of  the  automobile 
industry  and  to  compare  the  volume  of  sales 
for  the  year  1920  with  the  annual  sales  of 
other  important  products.  At  that  time  the 
country  was  on  the  eve  of  a  period  of  de- 
pression and  liquidation,  the  extent  of  which 
was  beyond  accurate  prediction.  The  im- 
portance and  stability  of  the  automobile  in- 
dustry during  such  periods  had  not  been 
tested,  therefore  the  outcome  of  business  for 
the  year  1921  was  looked  upon  with  confi- 
dence, doubt  or  apprehension,  according  to 
the  viewpoint  of  the  individual  making  the 
forecast.  It  must  be  conceded  that  the  in- 
dustry as  a  whole  has  withstood  the  test  re- 
markably well. 

In  the  first  place,  the  increase  of  registra- 
tions of  automotive  vehicles  from  9,211,295 
in  1920  to  about  10,488,000  in  1921  (an  increase 
of  13  per  cent)  shows  that  the  generally  de- 
pressed conditions  did  not  result  in  disuse  of 
the  automobile  aa  a  means  of  transportation. 
In  fact,  the  number  of  cars  in  use  actually 
increased  in  a  period  of  rapidly  declining 
values,  unemployment  and  general  business 
depression.  Secondly,  the  value  of  automo- 
"biles  produced,  which  stood  at  $2,233,000,000 
in  the  banner  year  of  1920,  decreased  in  1921 
to  an  estimated  $1,222,000,000,  or  a  decline 
of  about  45  per  cent.  Thirdly,  the  number  of 
oars  and  trucks  produced  fell  from  2,205,000 
to  1,680,000,  or  about  24  per  cent.  Fourthly, 
the  domestic  consumption  of  gasoline  for  1921 
as  reported  by  the  Bureau  of  Mines  was 
4,506,706,000  gallons,  an  increase  of  6  per  cent 
over  1920. 

The  above  facts  emphasize  the  importance 
of  the  automobile  and  establish  the  automo- 
tive industry  as  a  permanently  important 
factor  in  the  country's  development  and  ac- 
tivities. 

Position  in  Market  Satisfactory 

General  Motors  Corporation  has  held  its 
share  of  business  with  respect  to  the  me- 
dium and  high-grade  cars.  As  a  whole,  its 
proportionate  volume  is  slightly  less,  due  to 
the  fact  that  it  is  not  as  large  a  producer 
of  low-priced  cars  as  those  of  high  and  me- 
dium grade.  The  low-price  field  has  natu- 
rally been  the  most  active  in  depressed 
times;  therefore,  it  is  not  surprising  that 
General  Motors  Corporation  shows  a  slight 
falling  off  from  the  average  of  the  industry. 
However.  Its  maintenance  of  position  in  the 
field    is    considered    satisfactory. 

Sales  of  passenger  cars,  commercial  cars 
and  tractors  for  the  year  1921  totaled  214.799. 
compared  with  387,190  in  1920:  406.158  in 
1919:   246.834  in  1918.   and  324.503  in  1917. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

During  the  year  1921  it  became  apparent 
to  the  executive  committee  that  the  opera- 
tions of  certain  divisions  were  in  conllici 
witn  newly  formulated  plans  for  conducting 
the  business  of  the  corporation.  Consetjuc-ni 
clianges  and  tiic  reorganization  of  theae  divi- 
sions on  the  lines  established  have  resulted 
in  loss,  not  only  in  profits,  but  also  through 
liquidation  and  scrapping  of  inventories  and 
the  abandonment  of  car,  truck  and  tractor 
models  not  suited  to  the  adopt  -d  rules  for 
quality  and  performance.  Some  of  these 
changes  have  been  radical,  but  the  executive 
committee  has  faced  the  reorganization  with- 
out fear  and  in  full  confidence  that  the  fu- 
ture would  thoroughly  justify  the  complete 
readjustment  of  unsatisfactory  conditions. 

Divisions  Closely  Knitted 

It  has  been  the  effort  of  the  officers  of  the 
corporation  to  knit  more  closely  its  different 
divisions  in  order  that  the  greatest  benefit 
might  result  from  the  co-operative  conduct 
of  this  large  business.  Much  is  left  to  be 
done,  but  the  foundation  for  closer  co-opera- 
tion has  been  laid  and  benefits  are  already 
accruing.  Systematic  study  has  been  given 
.to  the  relations  of  the  several  divisions  to 
each  other  and  duplication  or  conflict  of 
effort  has  been  avoided.  As  a  whole,  much 
has  been  accomplished  and  many  plans  laid 
that  will  develop  to  the  future  advantage  of 
the  corporation. 

In  the  last  annual  report  attention  was 
called  to  the  large  accumulation  of  inven- 
tories toward  the  end  of  the  year  1920  and 
the  li(iuidation  that  had  been  accomplished 
on  Jan.  1,  1921.  This  liquidation  has  gone 
steadily  forward,  so  that  inventories  have 
been  reduced  from  $164,684,000  to  $108,762,000 
(a  reduction  of  $55,922,000)  during  a  period 
of  comparatively  small  sales  volume.  This 
liquidation  has  been  accompanied  by  reduc- 
tion in  payables  as  follows: 
Current  accounts  payable  have  been 

reduced    $9,702,000 

Notes  payable  have   been  reduced ..  .23,446,000 
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Akron  Tire  Output 
Has  Reached  Normal 


Total  reduction  In  current  indebt- 
edness    $33,148,000 

The  outstanding  feature  in  the  report  of 
operations  for  the  year  1921  is  liquidation — 
liquidation  forced  by  the  sudden  contraction 
of  business  to  an  abnormally  low  level 
throughout  the  United  States,  in  face  of  de- 
clining values.  The  accomplishment  of  this 
liquidation  in  orderly  manner  is  a  tribute  to 
American  Industry  and  the  officers  and  em- 
ployees of  General  Motors  Corporation  are 
to  be  commended  for  their  effective  work  in 
the  liquidating  program.  The  corporation 
met  the  shock  of  abnormal  retrenchment  and 
stood  It  well. 

The  outlook  is  now  brighter.  The  year 
1922  opens  with  inventory  accounts  reduced 
to  current  basis  and  old  commitments  pro- 
vided for  or  adjusted.  The  opening  months 
of  the  year  show  substantial  increase  in  de- 
mand and  sales,  not  only  with  respect  to 
corresponding  months  of  1921,  when  business 
was  nearly  at  a  standstill,  but  also  as  to 
several  of  our  divisions  even  in  comparison 
with  the  record  year  of  1920. 

The  officers  of  General  Motors  Corporation 
believe  that  reccvery  from  the  depression  of 
1921  is  reasonably  assured  and  look  forward 
with  greatest  confidence  to  a  successful  V>usi- 
ness  year  in  1922. 


MAIBOHM  PLAN  ADVANCES 

TOLEDO,  April  9— With  only  three 
more  creditors  to  assent  to  the  reorgani- 
zation plan  proposed  for  Maibohm  Mo- 
tors Co.,  Sandusky,  it  is  believed  the  plan 
for  Sandusky  capital  to  take  over  the 
plant  there  will  be  approved  in  a  few 
days. 


Factories,  However,  Are  Not  Run- 
ning Full  Blast — Goodyear 
Still  Leads 


AKRON,  April  8— Tire  production  in 
Akron  to-day  is  at  the  rate  of  22,-500,000 
casings  and  25,000,000  tubes  a  year. 

Figures  of  the  Rubber  Association  of 
America  show  slightly  over  21,000,000 
tires  manufactured  in  the  United  States 
in  1921,  Akron  making  more  than  16,- 
000,000  of  that  number.  If  this  same 
proportion  of  tire  production  holds  good 
for  the  entire  year,  based  on  Akron's 
estimated  tire  production,  there  will  be 
close  to  35,000,000  American  tires  built 
in  1922. 

Daily  Output  73,000 

A  census  of  Akron  tire  companies 
shows  the  following  present  production 
tickets:  Goodyear,  22,000  a  day;  Fire- 
stone, 21,000;  Goodrich,  14,000;  Miller, 
6000;  General,  2000;  Seiberling,  2000; 
all  others,  8000. 

The  Seiberling  production  includes  the 
local  plant  and  the  Lehigh  plant  at  New 
Castle,  Pa. 

Figuring  normal  tire  production  in 
Akron  at  about  75  per  cent  of  the  peak 
of  production  of  1920,  for  there  has  not 
been  a  normal  year  in  Akron  upon  which 
to  base  comparisons,  then  Akron's  tire 
production  to-day  is  normal.  This  does 
not  mean,  however.,  that  the  factories  are 
running  at  full  blast.  Although  Goodyear 
heads  the  list  with  22,000  casings  a  day, 
Firestone  becomes  the  virtual  leader  in 
proportion  of  peak  output  now  being  ob- 
tained, for  whereas  Goodyear's  peak  was 
33,500  tires  daily,  Firestone's  peak  was 
28,»00. 

All  companie?  report  heavier  tube  pro- 
duction. Goodrich  is  making  between 
18,000  and  19,000  tubes.  Other  companies 
show  not  quite  so  large  a  ratio  of  tube 
production,  although  it  exceeds  casing 
production. 

Firestone  has  increased  production 
5000  tires  a  day  within  the  pas;  five 
weeks.  Goodyear  has  increased  from 
18,000  tires  at  the  beginning  of  the  year. 

General  Doubles  Production 

General  Tire  :s  turning  out  twice  as 
many  tires  as  ever  before  in  its  history, 
and  reports  sales  to-day  more  than  65 
per  cent  greater  than  ever  before.  Gen- 
eral will  reach  a  basis  of  over  2000  tires 
dailj'  by  April  15.  This  will  include  daily 
production  of  1000  special  small  sized 
tires. 

The  new  Seiberling  company  is  gaining 
production  of  Seiberling  cords  at  the  rate 
of  44  a  day.  Portage  tire  production 
at  New  Castle  is  approaching  the  thou- 
sand mark  daily,  while  Seiberling  cord 
production  at  Barberton  exceeds  1000  a 
day.  By  June  1  the  company  expects  to 
have  a  production  of  nearly  5000  tires 
daily.  Orders  are  far  in  excess  of  pro- 
duction on  Seiberling  cords,  it  is  reported. 

Truck  tire  oixlers  are  getting  heavier. 
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Stockholders  to  Act 
on  Overland  Plans 


Meeting  Called  to  Consider  Bond 
Issue  and  Sale  of  Cer- 
tain Holdings 

TOLEDO,  April  9— The  plans  of  the 
Willys-Overland  Co.,  relative  to  the  sale 
of  its  assets,  which  are  represented  by 
securities  in  affiliated  companies  and 
property  not  needed  in  the  actual  con- 
duct of  the  business  of  the  company,  will 
be  presented  to  preferred  stockholders  at 
a  special  meeting  called  for  April  24,  to 
be  held  at  the  Administration  Building 

here. 

The  preferred  stockholders  at  this  time 
will  also  consider  the  approval  of  the 
plan  to  issue  $17,500,000  bonds  or  secured 
notes  at  7  per  cent  to  pay  off  bank  loans 
which  have  been  extended  from  time  to 
time  for  more  than  a  year. 

The  bonds  would  mature  Dec.  1,  1923. 
Whenever  stocks  in  affiliated  companies 
and  real  estate  pledged  by  the  company 
under  the  terms  of  the  bond  security  may 
be  sold  the  proceeds  are  to  be  applied  to 
reducing  the  outstanding  bonds. 

To  Scale  Down  Plow  Securities 

In  order  to  protect  the  interest  of 
Willys-Overland  in  the  Moline  Plow  Co., 
control  of  the  common  stock  of  which  is 
held  by  the  Overland,  the  preferred  stock- 
holders have  been  asked  for  written  as- 
sent to  a  reorganization  of  the  Moline 
Plow  Co.  by  which  its  securities  would  be 
scaled  down. 

The  Toledo  directors  of  the  Overland 
point  out  that  this  is  the  only  hope  for 
the  Moline  Plow  Co.  and  the  only  way  to 
keep  it  out  of  the  courts.  With  the  bet- 
terment in  the  agricultural  machinery 
outlook  and  reorganization  it  is  hoped  to 
put  the  stock  back  to  a  basis  where  it 
may  be  sold.  Consent  of  75  per  cent  of 
the  Willys-Overland  preferred  stockhold- 
ers is  necessary  to  permit  the  reorganiza- 
tion plan.  Creditors  of  the  company  have 
agreed  to  the  plan. 

Notwithstanding  the  apparently  poor 
showing  in  the  annual  report,  most  To- 
ledo business  men  and  bankers  feel  that 
Willys-Overland  is  in  a  very  much  better 
position  to-day  and  that  with  the  in- 
crease of  sales  and  activity  in  the  plant 
the  losses  of  last  year  will  be  made  up 
within  a  few  years. 

The  plant  here  has  been  unable  to  get 
sufficient  help  the  last  week  and  has  had 
to  advertise  in  newspapers  in  all  parts 
of  the  country  for  workers  in  the  paint 
shop,  woodworkers,  body  builders  and 
trimmers.  More  than  a  dozen  trades  in 
these  departments  are  short  of  men. 

The  annual  stockholders'  meeting  has 
been  announced  for  May  9,  at  the  Ad- 
ministration Building.  Election  of  direc- 
tors will  be  the  principal  business  of  the 
meeting.  Stock  transfer  books  close 
April  27. 
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Pinehurst,  N.  C,  of  Curtis  R.  Hathaway, 
one  of  the  organizers  of  the  General  Mo- 
tors Corp.  and  of  the  Chevrolet  Motor 
Co.  He  was  sixty-three  years  old. 
Hathaway  was  born  in  Suffield,  Conn. 
After  his  graduation  from  Amherst,  he 
was  a  law  student  at  Columbia  Univer- 
sity. He  then  became  treasurer  of  Gen- 
eral Motors,  but  retired  in  1909  on  ac- 
count of  ill  health.  Two  years  later,  how- 
ever, he  became  associated  with  Chev- 
rolet. 


ApHl  13,  1922 


Stark-Inland  Assets 

Sold  to  New  Company 

ST.  LOUIS,  April  7— The  Inland 
Products  Co.,  a  new  corporation  organ- 
ized under  the  laws  of  Missouri  and 
capitalized  at  $500,000,  has  purchased 
the  assets  of  the  Stark-Inland  Machine 
Works,  manufacturer  of  piston  rings  and 
other  automotive  products. 

Clyde  C.  Miner  has  been  elected  presi- 
dent and  general  manager.  Under  his 
management,  it  is  expected  that  other 
products  eventually  will  be  added  to  the 
company's  lines. 

The  company  plans  to  erect  a  new 
factory  which  will  be  ready  for  occu- 
pancy within  90  days  and  will  afford 
ample  capacity  to  take  care  of  the  an- 
ticipated increase  in  production  and 
sales. 


Link  Belt  Sues  G.  M.  C. 
Charging  Broken  Contract 

WILMINGTON,  DEL.,  April  10  — 
Claiming  that  the  General  Motors  Corp. 
violated  its  contract,  the  Link  Belt  Co., 
an  Illinois  corporation,  has  brought  an 
action  in  the  United  States  District 
Court  here  asking  damages  of  more  than 
$1,250,000. 

It  is  charged  that  General  Motors  con- 
tracted with  Link  Belt  for  the  manu- 
facture of  certain  parts  for  the  Samson 
tractor,  but  that  before  the  contract  was 
completed  the  design  of  the  tractor  was 
changed  so  that  the  special  parts  were 
no  longer  required.  General  Motors, 
therefore,  it  is  stated,  canceled  the  con- 
tract. 

Link  Belt  claims  to  have  erected  spe- 
cial machinery  to  produce  the  parts. 


OVERLAND  MEETING  CALLED 

TOLEDO,  April  10— A  special  meet- 
ing of  the  stockholders  of  the  Willys- 
Overland  Co.  has  been  called  for  April  24 
in  this  city,  to  take  action  on  a  proposal 
to  issue  $17,500,000  in  notes  or  bonds  to 
mature  not  later  than  Dec.  1,  1923.  Pro- 
ceeds of  the  sale  of  new  securities  will 
be  used  to  liquidate  bank  loans  and  pro- 
vide new  working  capital. 


CURTIS   R.   HATHAWAY   DIES 

BOSTON,     MASS.,     April     10  —  An- 
nouncement   is    made    of    the    death    at 


TIRE  RECEIVER  REMAINS 

ST.  LOUIS,  April  8— The  motion  of 
several  stockholders,  one  creditor  and  the 
two  receivers  appointed  by  the  Clayton 
Circuit  Court  for  the  Surety  Tire  &  Rub- 
ber Co.  for  the  removal  of  the  receiver 
appointed  in  Federal  bankruptcy  pro- 
ceedings, was  overruled  by  United  States 
District  Judge  Faris. 


New  Working  Funds 
Provided  National 


Petition  for   Receivership    With- 

drawn — Concern  in  Strong 

Position,  Officials  Say 

INDIANAPOLIS,  April  7— Coincident 
with  the  withdrawal  of  the  receivership 
suit  brought  against  the  National  Motor 
Car  &  Vehicle  Corp.,  George  M.  Dickson, 
president,  and  M.  E.  Elstun,  secretary- 
treasurer,  announced  the  successful  com- 
pletion of  the  refinancing  plans  started 
some  time  ago  by  which  the  corporation 
receives  more  than  $450,000  of  new  work- 
ing capital.  This,  together  with  the 
balance  of  the  $750,000  bond  issue  au- 
thorized by  the  stockholders,  which  has 
not  yet  been  used  in  its  entirety,  places 
the  concern  in  a  strong  position,  accord- 
ing to  the  officials. 

The  officers  say  that  the  new  capital, 
plus  the  balance  of  the  bond  issue  which 
will  become  available  at  a  later  date, 
will  enable  the  company  to  take  advan- 
tage of  the  increased  demand  for  its 
products  which  the  revival  in  buying  has 
brought.  Increased  factory  production 
will  go  into  effect  at  once. 

Suit  Was  Misunderstanding 

The  suit  for  the  appointment  of  a  re- 
ceiver instituted  by  an  indemnity  com- 
pany on  behalf  of  the  claim  of  the  Co- 
lumbia Axle  Co.,  was  never  heard  in 
court.  The  action  has  been  withdrawn  on 
behalf  of  the  plaintiff,  which  originally 
informed  the  indemnity  concern,  before 
the  filing  of  the  case,  to  delay  action  until 
plans  then  under  way  for  the  satisfaction 
of  the  claim  were  worked  out.  The  day 
before  the  suit  was  filed  a  representative 
of  the  parts  company  had  been  in  Indi- 
anapolis and  reached  what  was  considered 
a  satisfactory  settlement  with  the  auto- 
mobile company.  Acting  contrary  to  in- 
structions that  it  is  said  had  been  given 
it,  the  indemnity  concern  started  the 
action  the  next  day. 

The  elimination  of  this  suit  and  the 
new  working  capital  the  National  now 
receives  places  the  institution  in  a  posi- 
tion to  progiess  as  it  has  done  through 
a  long  period.  National  is  one  of  the 
pioneers  of  the  industry  and  exhibited  in 
the  first  Madison   Square   Garden  show. 


Adria  Reorganization 

Returns  Old  Officials 

BATAVIA,  N.  Y.,  April  10— Another 
reorganization  of  the  Adria  Motor  Car 
Corp.  has  been  brought  about  under 
which  Louis  M.  Vremsak  again  becomes 
president  and  Willard  C.  Wheeler,  treas- 
urer, displacing  Timothy  J.  Dailey  and 
his  son,  Harry.  Alexander  Gray  of  On- 
tario, who  once  was  secretary  of  the 
corporation,  also  has  returned  to  Batavia. 

Most  of  the  600  stockholders  in  the 
company  live  in  this  vicinity.  When  the 
Daileys  took  charge  of  the  plant,  it  was 
understood  they  were  to  pay  the  cred- 
itors and  get  the  factory  in  operation. 
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Merger  Will  Include 
More  Tool  Companies 

Manufacturers  Aim  for  Stabiliza- 
tion— To  Centralize  Sell- 
ing Organization 

CLEVELAND,  April  11— Merger  of 
the  larger  machine  tool  manufacturers 
of  the  United  States  has  been  enlarged, 
since  the  first  announcement  of  the 
project,  to  include  the  Colburn  Machine 
Tool  Co.,  Cleveland;  Lodge  &  Shipley 
Machine  Tool  Co.,  Carlton  Machine  Tool 
Co.,  Newton  Machine  Tool  Works,  Betts 
Machine  Co.,  Hilles  &  Jones  Co.,  and 
the  Dale  Machinery  Co. 

"This  is  without  doubt  the  largest 
merger  of  machinery  manufacturing  con- 
cerns that  has  ever  been  effected,"  said 
H.  W.  Breckenridge,  vice-president  and 
general  manager  of  the  Cleveland  con- 
cern. He  also  said  that  the  uniting  of 
these  organizations  would  effect  a  great 
stabilization  of  the  machine  tool  indus- 
try of  the  country. 

The  selling  organization  of  the  cor- 
poration will  be  centralized  with  offices 
in  New  York. 

"The  new  corporation  will  receive  the 
advantage  of  keeping  the  present  man- 
agement of  the  plants  instead  of  break- 
ing in  new  men  for  the  work,"  said 
Breckenridge.  The  present  personnel  of 
each  plant  will  be  retained. 

The  capitalization  will  be  placed  at 
$35,000,000,  all  stockholders  of  the  sub- 
sidiary companies  turning  in  their  stock 
and  receiving  in  return  its  value  in  stock 
of  the  larger  corporation. 
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delphia,  succeeds  Emlen  F.  Hare  as  a 
director. 

James  M.  McCarthy  of  Quebec,  capi- 
talist and  engineer,  has  been  elected  vice- 
president,  the  anticipation  being  that  the 
election  will  result  in  a  closer  affiliation 
with  Canadian  business  men. 

Charles  M.  Young,  president  of  the 
company,  was  present  at  the  meeting  of 
the  board  when  the  elections  look  place, 
as  was  James  L.  Geddes,  chairman  of  the 
board,  who  is  recovering  from  a  long 
illness. 

An  excellent  outlook  is  reported  at  the 
factory,  the  company  having  enjoyed  the 
largest  business  last  month  than  at  any 
time  for  more  than  a  year.  The  force  is 
being  augmented  by  the  addition  of 
skilled  workmen. 


F.  Handley  Page  States 
German  "Gotha"  Was  Copy 

LONDON,  March  31  (By  Mail)— The 
Handley  Page  Co.  has  a  claim  before  the 
Commissioners  on  Inventors'  Awards 
concerning  the  "0"  and  "V"  type  of  bi- 
plane as  made  by  others  during  the  war, 
by  direction  of  the  war-time  authorities. 

F.  Handley  Page,  managing  director 
of  the  company,  testified  in  connection 
with  the  claim  that  the  German  "Gotha" 
was  a  copy  of  his  machine  and  until  the 
Germans  captured  a  Handley  Page,  all 
complete,  and  were  able  to  fly  with  it, 
they  were  not  conversant  with  the  struc- 
tural details  or  convinced  of  the  aerial 
dynamics  in  regard  to  big  machines. 


Two  Directors  Added 

to  Kelly  Truck  Board 

SPRINGFIELD,  OHIO,  April  11— R. 
J.  Westcott,  president  of  the  Westcott 
Motor  Car  Co.  and  treasurer  of  the 
American  Seeding  Machine  Co.,  has  been 
elected  a  director  of  the  Kelly-Spring- 
field Motor  Truck  Co.  to  succeed  J.  B. 
Cartmell,  who  "resigned  owing  to  in- 
creased business  in  banking  circles. 
Westcott  is  also  a  director  of  the  Citi- 
zens' National  Bank  and  was  formerly 
mayor  of  Springfield.  Alfred  G.  Hare, 
senior  member  of  Hare  &  Chase,  Phila- 


Trustee  Handles  Parenti 

for  Creditors'  Benefit 

BUFFALO,  April  10— The  affairs  of 
the  Parenti  Motor  Corp.  have  been 
placed  in  the  hands  of  the  Marine  Trust 
Co.  as  trustee,  for  the  benefit  of  creditors. 
The  corporation  has  11,000  stockholders 
here  and  in  near-by  cities. 

Albert  M.  Saperston,  representing  the 
trust  company,  said  it  had  not  been  de- 
cided whether  the  business  would  be  con- 
tinued or  liquidated.  Liabilities,  he  said, 
were  approximately  $200,000  and  assets 
$400,000.  The  assets  include  a  new  fac- 
tory and  considerable  raw  material,  but 
there  is  no  cash  in  the  treasury. 

"The  statement  of  the  company  shows 
it  to  be  absolutely  without  funds,"  says 
a  statement  issued  by  the  trust  company. 

The  Parenti  company  was  organized 
three  years  ago.  An  extensive  stock-sell- 
ing campaign  marked  the  first  two  years 
of  its  existence.  About  100  cars  have 
been  made,  chiefly  for  demonstration  pur- 
poses in  connection  with  stock  sales. 


Buell  Will  Liquidate 

Assets  of  Sandow  Truck 

CHICAGO,  April  8 — Under  an  agree- 
ment with  creditors,  Edward  D.  Buell  has 
been  appointed  as  trustee  to  liquidate 
the  assets  of  the  Sandow  Motor  Truck 
Co.  Buell  estimates  that  the  total  lia- 
bilities, including  $164,000  indebtedness 
to  banks,  will  amount   to  $207,000. 

The  bank  creditors  have  agreed  to  wait 
until  the  general  creditors  have  received 
50  cents  on  the  dollar  before  they  par- 
ticipate in  the  proceeds  of  any  of  the 
assets,  except  those  pledged  to  secure 
bank  loans.  The  physical  assets  of  the 
plant  will  be  sold  at  auction  April  14. 
The  trustee  expects  that  all  creditors,  in- 
cluding the  banks,  will  realize  about  50 
cents  on  the  dollar. 


RUBBER,  CHINA  CLAY  FOR  ROADS 

LONDON,  March  28  {by  wtatO— Ex- 
periments have  been  made  testing  the 
value  of  a  compound  of  rubber  and  china 
clay  for  road  surfaces.  The  tests  prom- 
ise well  and,  pending  final  trials,  several 
rubber  companies  are  considering  the  ad- 
visability of  erecting  plants  to  supply  the 
material. 
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G.M.C.  Acquires  New 
Factory  in  England 

Business  Growth  Leads  to  Occu- 
pancy  of  Grahame-^Tiite 
Plant  in  London 


LONDON,  March  .31  (hy  maU) —The 
intentions  of  General  Motors,  Ltd.,  the 
English  subsidiary  of  General  Motors 
Corp.,  to  consolidate  assembly  here,  have 
culminated  in  the  acquisition  of  the  Gra- 
hame-White  aircraft  factory  at  Hendon, 
London,  N.  W.  All  G.  M.  C.  passenger 
cars  are  now  being  imported  from 
Canada  in  partially  disassembled  condi- 
tion are  to  be  finally  assembled,  tested 
and  distributed  from  the  Hendon  plant, 
except  Cadillac  cars  and  G.  M.  C.  trucks, 
which  are  still  imported  from  the  United 
States. 

The  company's  new  plant  has  approxi- 
mately 35,000  sq.  ft.  of  floor  space,  with 
three  assembly  lines  already  organized 
and  two  more  contemplated.  Spare  parts 
to  the  value  of  more  than  $500,000  have 
been  transferred  from  the  Thurloe  Street 
property  previously  occupied. 

The  company's  decision  as  to  the  price 
of  its  assembled  cars,  notably  the  Chev- 
rolet which  at  £260  is  the  only  serious 
competitor  here  with  the  Ford,  will  be 
awaited  with  great  interest,  the  more  so 
as  many  dealers  are  perplexed  over  the 
Ford  company's  recent  action  regarding 
price  reductions  with  no  allowances  to 
dealers  on  cars  in  stock  and  acquired  at 
the   old   price. 

Trade  Exceeds   Expectations 

NEW  YORK,  April  10— In  confirming 
the  acquisition  of  the  Grahame-White 
plant,  officials  of  General  Motors  here 
declared  that  their  present  business  in 
the  British  Isles  was  much  in  excess  of 
what  had  been  expected  only  a  few 
months  ago.  Actual  shipments  to  Eng- 
land made  in  March  from  the  Cana- 
dian plant  totaled  more  than  1000  cars, 
this  showing  a  very  large  gain  over  the 
previous  month. 

Attention  was  called  by  the  officials  to 
the  fact  that  the  plant  will  not  be  used 
for  complete  assembly,  in  the  same  sense 
as  this  describes  the  Ford  operations  at 
Manchester.  Completed  cars  or  chassis 
will  continue  to  be  shipped  from  the 
Canadian  p'ant  f  nd  these  will  be  un- 
crated,  reassembled  and  made  ready  for 
operation  at  Hendon.  Chassis,  in  some 
cases,  will  be  fitted  with  special  bodies 
made  in  England  or  to  suit  local  needs. 
The  plant  will  supply  only  the  British 
Isles. 

The  cars  being  shipped  from  Canada 
are  the  Chevrolet.  Buick,  Oakland  and 
Oldsmobile.  This  is  in  line  with  the  re- 
cent decision  of  the  corporation  to  sup- 
ply export  orders  on  these  lines  to  prac- 
tically all  parts  of  the  world  from 
Oshawa. 

The  announcement  was  made  that  A, 
N.  Lawrence,  director  of  sales  of  the 
English  company,  is  now  visiting  the 
United  States  to  look  over  General  Mo- 
tors plants. 
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Ford  Car  and  Truck 
Have  Many  Changes 

New  Type   of   Headlamp  Is   Im- 
portant Feature — Mechanical 
Alterations  Are  Made 


DETROIT,  April  8— A  number  of  de- 
tailed mechanical  changes  and  refine- 
ments have  been  made  recently  on  both 
Ford  cars  and  trucks.  The  most  impor- 
tant is  the  use  of  a  new  Type  H  head- 
lamp for  both  cars  and  trucks,  and  for 
replacement  on  cars  already  in  use.  The 
lamp  is  equipped  with  a  special  design 
refracting  type  lens  and  a  new  21  candle- 
power  gas  filled  double  filament  bulb. 
The  new  lamps  when  properly  adjusted 
are  legal  in  all  states,  although  there  is 
great  increase  in  road  illumination. 

Interior  Finish  Changed 

The  closed  models  are  now  being  fin- 
ished in  walnut  brown  broadcloth,  the 
seats  being  upholstered  in  the  same  ma- 
terial with  a  chalked  ebony  s.tripe. 
Heavy  floor  rugs  are  provided,  and  spe- 
cial design  lifts  have  reduced  the  effort 
necessaiy  in  raising  the  windows.  Door 
bumpers  insure  tighter  fitting,  and  new 
door  grips  inside  and  out  add  to  the 
convenience. 

Mechanical  changes  are  as  follows: 

The  pistons  and  connecting  rods  have 
been  redesigned  and  matched  for  weight 
before  assembling  to  reduce  vibration 
and  give  quicker  pick-up.  The  new  pis- 
tons are   %   lb.  lighter  than  the  eld. 

The  crankshaft  surfaces  are  highly 
polished  to  reduce  wear  and  make  for 
smoother  running. 

A  new  carbureter  gives  increased  ac- 
celeration with  quicker  pick-up  and 
greater  flexibility. 

The  wiring  system  has  been  completely 
redesigned,  and  all  wiring  is  in  loom 
where  necessary  to  comply  with  under- 
writers' insurance  rules. 

Steering  Wheel  Additions 

A  16-in.  steering  wheel  is  now  regu- 
larly fitted  and  a  steering  wheel  stop 
limits  the  travel  of  the  steering  wheel 
between  the  positions  in  which  the  front 
wheel  spindles  strike  the  front  axle 
yokes.  The  full  steering  wheel  motion 
is  always  effective  in  turning  the  front 
wheels,  and  the  stop  prevents  straining 
or  buckling  the  steering  mechanism  after 
the  front  wheels  have  reached  the  limit 
of  their  travel.  Improvement  has  been 
made  in  the  steering  mechanism  itself 
by  the  use  of  a  taper  construction  on 
the  steering  ball  bolt.  The  tapered  bolt 
fitting  into  a  special  tapered  seat  in 
the  steering  connecting  rod  yoke  pro- 
vides a  construction  initially  tight  and 
prevents  looseness  and  rattling  in  serv- 
ice. 

Timken  roller  bearings  are  now  used 
on  models  with  demountable  rims. 

The  radiator  is  now  spring  mounted 
and  the  fastening  of  the  front  radius  rods 
has  been  improved  by  the  use  of  tapered 
nuts  in  tapered  seats. 
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THE  AUTOMOBILE 

The  crankcase  front  end  bearing  has 
been  redesigned,  making  it  simpler  and 
at  the  same  time  providing  greater  flexi- 
bility for  the  front  spring.  The  new 
spring  hangers  are  in  one  piece  to  main- 
tain permanent  alignment. 

A  new  design  cut-out  is  mounted  di- 
rectly on  the  generator. 

The  running-board  brackets  are  of  one 
piece,  pressed  steel,  and  make  for  body 
rigidity. 

A  dash  weather  trough  prevents  rain 
from  reaching  the  coil  terminals  or  the 
dash  wiring. 

Cord  tires  have  been  adopted  as  stand- 
ard equipment  on  the  rear  wheels  of  the 
truck  chassis. 

A  new  spare  tire  carrier  combines 
light  weight  with  increased  strength  and 
rigidity. 

In  the  equipment  is  to  be  noted  a  new- 
license  plate  carrier,  which  will  fit  the 
tags  of  all  states,  a  new  jack  and  a  new 
tire  pump. 
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Essex  Improves  Design 

in  New  Phaeton  Model 

DETROIT,  April  10— Several  improve- 
ments have  been  made  in  the  design  of 
the  Essex  phaeton.  The  body  is  entirely 
new,  being  longer  and  wider.  Body 
doors  are  wider  and  are  hinged  at  the 
front.  They  now  have  inside  as  well 
as  outside  door  handles,  and  the  front 
pockets  are  enlarged  to  accommodate  the 
improved  storm  curtains.  The  price  is 
$1,095. 

A  new  windshield,  with  a  more  hand- 
lily  operated  top  glass  and  forged  side 
supports,  is  used.  The  shield  and  tops 
are  both  lowered.  The  head  room  re- 
mains unchanged,  however,  because  the 
cushions  are  lowered  and  the  general 
seating  position  is  modified.  A  nickel 
robe  rail  is  provided  in  the  tonneau. 
Fenders  of  a  new  style,  fully  crowned 
and  harmonizing  with  the  general  lines, 
are  used. 

Chassis  changes  include  the  adaption 
of  a  round  gasoline  tank,  new  type  gaso- 
line gage  and  carriers  for  a  single  tire. 
All  new  cars  are  equipped  with  the  new 
type  chassis  oilers  that  replace  th6  for- 
mer grease  cups. 


NEW  CLYDESDALE  TRUCK 

CLYDE,  OHIO,  April  8— The  Clydes- 
dale Motor  Truck  Co.  is  bringing  out  an 
all-steel  truck  which  has  a  total  capacity 
of  6850  lb.,  including  the  weight  of  the 
chassis,  which  is  3100  lb.  This  gives 
a  carrying  capacity  of  body  and  load  of 
3850  lb.  The  price  is  $1,485,  which  in- 
cludes the  starting  and  lighting  system. 


RAILWAY  ASKS  FOR  BIDS 

CHICAGO,  April  10— The  Southern 
Pacific  Railway  Co.  has  asked  for  bids  on 
the  construction  of  2000  single  sheated 
steel  super-structure  automobile  cars  of 
50  tons  capacity  to  be  used  on  its  system. 
These  cars,  which  will  be  of  the  most 
modern  type,  will  be  equipped  with 
double  swing  end  doors  and  staggered 
side  doors.  The  order  is  the  largest  ever 
placed  by  a  Western  road  for  this  class 
of  equipment. 


Re-organization  Plan 
for  Earl  Is  Accepted 

Lines  of  Credit  Arranged — Com- 
pany Has  Orders  on  Hand 
for  2,500  Cars 

DETROIT,  April  12--Earl  Motors, 
Inc.^  will  begin  a  production  schedule  of 
50  cars  daily  following  the  completion  ^ 
of  its  financial  program,  declared  oper-  V 
ative  by  banking  interests  this  week  in 
Chicago.  The  company  declares  it  has 
orders  on  hand  for  2500,  to  meet  which 
it  will  employ  a  night  shift  starting  im- 
mediately. Under  the  readjustment  there 
is  practically  no  current  indebtedness. 
Sufficient  funds  are  provided  to  permit 
capacity  operation. 

All  important  creditors  of  Earl  Motors 
which  became  involved  in  the  difficulties 
of  the  Fort  Dearborn  banks  in  Chicago 
have  assented  to  the  reorganization  plan 
and  have  assigned  their  claims  to  the 
committee.  Lines  of  credit  have  been 
arranged  with  Chicago,  New  York  and 
Jackson  banks. 

Clarence  A.  Earl  will  continue  as 
president  of  the  company,  devoting  par- 
ticular attention  to  the  development  of 
the  sales  organization. 

George  C.  Scobie,  recently  with  the 
Hayes  Wheel  Co,  and  formerly  with 
Price,  Waterhouse  &  Co.,  has  been  elected 
vice-president  and  comptroller  and  will 
have  charge  of  the  company's  financial 
affairs.  Other  officers  are  Walter  Mery, 
vice-president,  and  L.  S.  Westcoat,  treas- 
urer. 

The  banking  interests  and  manufac- 
turing creditors  are  largely  represented 
among  the  new  board  of  directors  which 
has  been  elected.  A  sufficient  amount 
of  common  and  preferred  stock  has  been 
pledged  for  deposit  in  a  voting  trust  to 
assure  the  continuance  of  a  directorate 
which  is  made  up  as  follows: 

Rumsey  W.  Scott,  vice-president  of  the 
Chemical  National  Bank,  New  York;  John 
O'Leary,  vice-president  of  the  Chicago 
Title  &  Trust  Co.;  J.  E.  Farrell,  vice- 
president  and  treasurer  of  the  Sinclair 
Refining  Co.,  New  York;  William  Sparks, 
president  of  the  Sparks  Withington  Co., 
Jackson;  Frank  Joyce,  vice-president  of 
the  American  Auto  Trimming  Co.,  De- 
troit;  Earl,  Scobie  and  Westcoat. 


Chassis  of  Overland  4 

Redesigned  for  Trucks 

TOLEDO,  April  10— An  Overland 
Four  chassis,  redesigned  for  truck  use, 
has  been  brought  out  by  the  Willys- 
Overland  Co.  and  will  sell  for  $450  f.o.b. 
Toledo. 

The  truck  chassis  differs  from  the  pas- 
senger car  chassis  in  that  it  has  heavier 
axles,  stronger  rear  springs  and  a  round 
gasoline  tank  mounted  directly  above  the 
dash.  The  tank  has  been  placed  in  this 
position  to  permit  use  of  standardized 
types  of  truck  bodies  designed  by  various 
manufacturers  for  100-in.  wheelbase 
chassis. 
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Lincoln  Motors  Case 
Rouses  Congressman 

Impeachment   Threatened   Attor- 
ney General — Claim  Results 
from  War   Contracts 


WASHINGTON,  April  11— Threaten- 
ing the  impeachment  of  Attorney  Gen- 
eral Daugherty  for  his  "failure  to  prose- 
cute the  case  of  the  Government  against 
the  Lincoln  Motor  Company,"  Congress- 
man Roy  O.  Woodruff,  of  Bay  City, 
Mich.,  Republican,  to-day  made  a  sharp 
attack  upon  the  War  Department,  De- 
partment of  Justice  and  former  Attorney 
General    A.    Mitchell    Palmer. 

The  Attorney  General's  failure  to  in- 
vestigate contracts  made  with  the  War 
Department,  Woodruff  charged,  has  re- 
sulted in  defrauding  the  Government  out 
of  millions  of  dollars.     He  said: 

Charges  Big  Overpayment 

The  I/incoln  Motor  Company  during  the 
war  received  large  contracts  for  the  air 
service,  and  has  been  shown  by  the  Govern- 
ment audit  to  have  been  overpaid  to  the 
extent  of  $9,188,561.90. 

This  concern  some  time  ago  was  thrown 
into  the  hands  of  a  receiver.  The  receiver 
has  sold  this  property  to  Kenry  Ford  for 
$8,000,000  cash  which  the  receiver  now  holds. 

This  case  had  been  turned  over  to  the 
Department  of  Justice  and  by  it  referred  to 
the  District  Attorney  at  Detroit  for  necessary 
action  and  suit  had  been  started  in  the 
United  States  District  Court  against  the 
receivers  of  the  Lincoln   Motor  Company. 

"We  find  the  policy  pursued  in  the  past 
in  some  other  cases,  now  being  pursued 
by  the  Department  of  Justice  in  the  case 
of  the  Lincoln  Motor  Company,"  Wood- 
ruff said,  declaring  that  the  case  of  the 
Lincoln  company  "has  been  taken  out  of 
the  hands  of  the  District  Attorney  at 
Detroit  and  has  been  returned  to  the 
Department  here." 

A  new  hearing  is  to  be  granted  the 
Lincoln  Motor  Company,  which  will  be- 
gin here  to-morrow,  and  the  speaker  de- 
clared that  unless  the  Attorney  General 
"attended  the  hearing  and  represented 
the  Government  in  the  prosecution  of 
the  case,"  he  would  seek  his  impeach- 
ment for  misfeasance  of  office. 

The  speech  of  Woodruff  came  in  the 
nature  of  an  appeal  for  support  of  a 
resolution  which  he  introduced,  pi'eced- 
ing  his  speech,  asking  for  the  appoint- 
ment of  a  select  committee  of  Congress 
to  investigate  the  Lincoln  Motor  con- 
tracts and  all  other  contracts  and  ex- 
penditures made  by  the  War  Depart- 
ment, Navy  Department,  Alien  Property 
Custodian  and  their  departments  during 
the  war. 

Involves  Weeks  in  Bosch  Sale 

Woodruff  also  charged,  in  effect,  that 
Secretary  of  War  Weeks  had  been  in- 
volved in  the  sale  of  the  Bosch  Magneto 
Co.  and  that  Martin  E.  Kern,  the  orig- 
inal purchaser,  had  advised  his  agent  to 
"take  Weeks  to  Daughei-ty  and  put  a 
quietus  on  this  thing,"  meaning  the  pro- 
posed prosecution  of  the  Department  of 


ARABIC  DEPICTS  CAR 

TOLEDO,  April  10— What  is  said 
to  be  the  first  automobile  instruc- 
tion book  to  be  printed  in  Arabic 
has  been  received  by  the  Willys- 
Overland  Co.  at  Toledo,  from  its 
dealer,  Mr.  Loukaitis  at  Cairo, 
Egypt.  The  book  is  illustrated 
with  views  of  the  engine  and  chas- 
sis and  charts  of  the  various  me- 
chanical operations  that  go  to  make 
up  an  automobile. 


Senate  Bill  Retains 
Duties  House  Levied 


Justice  to  set  aside  the  sale  of  the  Ger- 
man concern. 

It  was  asserted  by  Weeks  that  the  firm 
of  Hornblower  &  Weeks,  of  which  Sec- 
retary of  War  Weeks  formerly  was  a 
member,  has  sold  the  bonds  and  figured 
in  the  rehabilitation  of  the  American 
Bosch  Magneto  Corp.  with  a  profit  of 
$1,000,000  on  the  transaction. 

Woodruff  continued  to  say: 

On  December  31,  1918,  nearly  two  months 
after  the  armistice,  the  capital  stock  of  the 
Bosch  Magneto  Company  was  sold  by  the 
Alien  Property  Custodian  to  one  Martin  E. 
Kern  for  $4,150,000. 

Kern  was  a  close  personal  friend  and  client 
of  Palmer,  Alien  Property  Custodian  at  the 
time  of  the  sale.  It  appears  that  Kern  was 
not  an  American  citizen,  but  was  apparently 
of  German  birth  and  citizenship.  It  would 
also  seem  that  he  had  served  three  terms 
in  prison  in  the  State  of  New  York  for 
felonies  committed  by  him,  and  I  hold  here 
in  my  hand  copies  of  his  photograph  appear- 
ing in  the  Rogues'  Gallery  in  New  York 
City.  Apart  from  the  fact,  which  seems  to 
be  admitted  that  Kern  was  not  an  American 
citizen,  his  conviction  of  a  felony  would  de- 
prive him  of  his  civil  rights  and  it  does  not 
appear  that  througli  pardon  or  other 
executive  clemency  such  rights  have  ever 
been    restored. 

The  trading  with  the  enemy  act.  under 
the  provisions  of  which  the  property  was 
seized  and  subsequently  sold,  prohibits  the 
sale  of  property  to  other  than  American 
citizens. 

Following  the  introduction  of  Wood- 
ruff's resolution,  it  was  referred  to  the 
Special  Committee  on  Rules,  who  is  ex- 
pected to  make  an  early  report  on  it. 
Chances  of  the  resolution  being  adopted 
and  the  appointment  of  a  special  com- 
mittee to  investigate  all  war-time  con- 
tracts are  reported  favorable. 

Daugherty  Will  Investigate 

WASHINGTON,  April  13— It  was  an- 
nounced to-day  at  the  Department  of 
Justice  that  Attorney  General  Daugherty 
will  personally  investigate  the  war  con- 
tracts of  the  Lincoln  Motor  Co.  He  will 
return  here  Friday  and  has  ordered  that 
the  inquiry  be  postponed  until  3  p.m.  that 
aftei'noon  so  he  can  preside. 

Before  leaving  Washington  Sunday 
night,  Daugherty  made  arrangements  for 
a  full  hearing  on  the  Lincoln  contract 
before  a  court  composed  of  Assistant  At- 
torney General  Goff  and  two  assistants 
with  attorneys  for  the  receiver  of  the 
motor  company.  It  has  been  planned 
that  all  interested  parties  shall  be  given 
opportunity  to  present  their  arguments. 


Increases      Taxable     Automolive 

Products — Places  Imports  on 

Foreign  Valuation   Ha.sis 

WASHINGTON,  April  11— The  25  per 
centum  ad  valorem  duty,  as  carried  in 
the  House  bill,  has  been  approved  by 
the  Senate  Finance  Committee,  in  its 
report  to  the  Senate  on  automobiles,  au- 
tomobile bodies,  automobile  chassis 
motorcycles  and  parts  of  the  foregoing, 
whether  finished  or  unfinished.  The  com- 
mittee revised  the  House  paragraph  by 
adding  motorcycles  and  including  "fin- 
ished and  unfinished  automotive  prod- 
ucts." Furthermore,  it  struck  out  the 
clause  in  the  House  bill  which  would  as- 
sess an  additional  duty  on  countries 
where  customs  discriminated  against 
American  automotive  manufacturers. 

The  30  per  cent  ad  valorem  rate  on 
airplanes,  hydroplanes,  motor  boats  and 
parts  in  the  House  bill  was  retained  by 
the  committee. 

Flexible  Tariff   Provided 

The  fact  that  the  Senate  bill  places 
ad  valorem  duty  on  a  foreign  valuation 
basis  as  contrasted  with  the  American 
valuation  basis  carried  in  the  House  bill, 
makes  the  bill  a  far  different  measure 
than  when  it  came  from  the  House,  and 
it  may  be  expected  that  this  feature 
will  be  the  object  of  a  vigorous  contest 
between  the  House  and  the  Senate  be- 
fore the  measure  finally  is  enacted  into 
law.  There  are  clauses  connected  with 
the  Senate  bill,  however,  which  call  for 
flexible  tariffs  or  a  different  basis  of  as- 
sessing duties,  and  these  may  lessen  the 
differences  between  the  two  branches  of 
Congress.  In  many  instances  the  Sen- 
ate bill,  being  based  on  a  foreign  valua- 
tion basis,  carries  higher  ad  valorem 
duties  than  the  House  bill.  The  increases 
are  f^stimated  from  30  to  50  per  cent. 


Financing  Association 

Reduces  Its  Annual  Due^s 

NEW  YORK,  April  10— The  Automo- 
bile Financing  Creditmen's  Association 
has  decided  to  reduce  its  dues  to  $10  a 
month  with  an  additional  charge  of  three 
cents  for  each  serial  number  card  filed. 
These  cards  contain  the  serial  number  of 
automobiles  financed,  and  when  the  card 
is  filed  with  the  associption  the  first  step 
taken  is  to  determine  whether  any  other 
member  of  the  association  has  financed 
the  same  car.  If  this  is  found  to  be  the 
case,  both  companies  are  notified  im- 
mediately. The  maximum  charge  agains'. 
any  member  for'  membership  is  limited 
to  $500  a  year. 

It  also  has  been  decided  that  wheri' 
finance  companies  at  a  distance  of  mori' 
than  150  miles  from  New  York  form  a 
local  organization,  the  New  York  asso- 
ciation will  permit  the  local,  if  consisting 
of  six  or  more  members,  to  join  it  as  a 
single  member  with  all  membership 
privileges  except  the  right  to  vote. 


840 


AUTOMOTIVE    INDUSTRIES 

THE   AUTOMOBILE 


April  13,  1922 


Men  of  tthe  Industry  and  What  They  Are  Doing 


Resigns  Schrader  Presidency 

M.  Charles  Schweinert  has  resigned 
as  president  of  A,  Schrader's  Sons,  Inc., 
of  Brooklyn,  after  a  service  of  more  than 
35  years  with  the  company  as  general 
manager,  treasurer,  director  and  presi- 
dent. Because  of  his  wide  knowledge  of 
the  business  and  his  engineering  skill, 
he  has  been  retained  by  the  corporation 
in  an  advisory  capacity.  Henry  P.  Kraft, 
vice-president  and  treasurer,  who  has 
been  associated  with  the  Schrader  com- 
pany for  the  past  39  years,  will  succeed 
Schweinert  as  president.  The  Schrader 
company  has  been  in  business  since  1844 
and  in  recent  years  has  become  a  large 
manufacturer  of  automobile  accessories. 
Schweinert  will  devote  much  of  his  time 
to  looking   after  his  personal   interests. 

Cole  Returns  From  Europe 

J.  J.  Cole,  president  of  the  Cole  Mo- 
tor Car  Co.  of  Indianapolis,  has  re- 
turned from  an  extended  pleasure  trip  to 
Europe  where  he  visited  most  of  the  large 
cities.  He  says  that  American  built 
cars  are  seen  everywhere  in  Europe  and 
he  believes  that  talk  about  the  superior- 
ity of  European  built  cars  is  unfounded 
except  as  it  relates  to  the  care  and  hand 
work  put  on  custom  built  bodies. 

Sutherland   With   L.   F.  Benton   Co. 

R.  W.  Sutherland,  former  general 
manager  of  the  Splitdorf  Electric  Co., 
has  been  elected  vice-president  of  the 
L.  F.  Benton  Co.,  which  manufactures 
screw  machine  products  at  Vergennes, 
Vt.  Sutherland  retired  from  the  Split- 
dorf com,pany  about  six  months  ago 
after  a  service  covering  several  years. 
He  first  represented  the  company  on  the 
Pacific  coast,  then  in  Europe  during 
the  war  and  later  was  in  charge  of  its 
branches.  When  C.  W.  Curtiss  resigned 
as  general  manager  of  the  Splitdorf 
company,  Sutherland  was  elected  to  suc- 
ceed him. 

Vincent  Bendix  Is  Married 

Announcement  is  made  of  the  v^.ir- 
riage  of  Vincent  Bendix,  inventor  of  the 
Bendix  drive  and  director  of  the  Par- 
rett  Tractor  Co.,  to  Mrs.  Elizabeth  Ash- 
ton  at  the  home  of  the  bride's  parents, 
Mr.  and  Mrs.  James  Harrison  Shannon 
in  Chicago.  Mr.  and  Mrs.  Bendix  will 
live  in   East  Walton  Place,  Chicago. 

Kraus    Appointed    Export    Manager 

H.  L.  Kraus  has  been  appointed  export 
manager  for  the  Milwaukee  Motor  Prod- 
ucts, Inc.,  Milwaukee,  Wis.,  manufacturer 
of  timers.  Offices  have  been  opened  at 
130  West  Forty-second  Street,  New  York. 

C.  W.  Matheson  Promoted 

C.  W.  Matheson,  who  has  been  general 
sales  manager  of  Dodge  Brothers  Mo- 
tor Car  Co.  since  1920  has  been  pro- 
moted   to   vice-president    in    charge     of 


sales.  John  A.  Nichols,  Jr.,  director  of 
field  operations,  becomes  general  sales 
manager  and  John  H.  Gordon,  director  of 
distribution. 

Smith  on  N.  A.  C.  C.  Committee 

Frank  E.  Smith,  president  of  the  Re- 
public Motor  Truck  Co.,  has  been  added 
to  the  membership  committee  of  the 
motor  truck  committee  of  the  National 
Automobile  Chamber  of  Commerce. 

Farrington  Heads  Branch 

W.  H.  Farrington  has  been  elected 
president  and  general  manager  of  the 
Maxwell- Chalmers  Sales  Co.,  the  Chi- 
cago factory  branch  of  the  Maxwell- 
Chalmers  Corp.  He  succeeds  J.  H.  Will- 
son  who  goes  to  Dodge  Brothers  to  have 
charge  of  the  foreign  sales.  Willson 
formerly  was  in  charge  of  foreign  sales 
for  General  Motors  Corp.  Farrington 
has  been  with  the  Maxwell-Chalmers 
Sales  Co.  for  five  years  and  has  been  in 
the  automobile  business  in  Chicago  for 
16  years. 

Sharon  Adds  Representatives 

Two  additional  sales  representatives 
have  been  appointed  by  the  Sharon 
Pressed  Steel  Co.  They  are  W.  C.  Aines, 
who  will  have  his  offices  at  20  East  Jack- 
son Boulevard,  Chicago,  and  Ralph  E. 
Philips,  whose  headquarters  will  be  at 
66  Broadway,  New  York  City. 

Heflfley  at  New  York  Office 

C.  C.  Heffley  has  been  appointed  man- 
ager of  the  New  York  office  of  the  Beth- 
lehem Spark  Plug  Co.,  Bethlehem,  Pa. 
In  conjunction  with  looking  after  the 
general  sales  in  that  territory  he  will 
handle  all  export  business  for  the  com- 
pany. 

David  Goes  to  St.  Louis 

J.  W.  David,  for  the  past  five  years 
connected  with  the  Philadelphia  branch 
of  the  General  Motors  Truck  Corp.,  has 
been  appointed  manager  of  the  St.  Louis 
branch  to  succeed  C.  E.  Pagett,  who  has 
taken  over  the  sales  management  for  the 
De  Luxe  Auto  Co.,  Oldsmobile  distributor 
in  St.  Louis. 

Flyum  Succeeds  Keller 

G.  M.  Flyum,  former  manager  of  the 
Brooklyn  branch  of  the  Bearings  Service 
Co.,  has  succeeded  N.  B.  Keller  as  man- 
ager of  the  Minneapolis  branch.  W.  H. 
Richardson,  former  New  York  branch 
manager,  has  been  named  assistant  sales 
manager  and  assigned  to  the  Eastern 
district  with  headquarters  at  Detroit. 


Highway  Educational 
Coniniiltee  Appointed 

Plans  Formulated  for  Propaganda 

Work — Conference  Will  Be 

Held  in  October 


WASHINGTON,  April  11— The  ap- 
pointment of  the  educational  committee 
of  the  Highway  and  Highway  Transport 
Committee,  which  met  here  on  April  7, 
was  announced  to-day  by  the  National 
Automobile  Chamber  of  Commerce.  The 
personnel  is  as  follows:  T.  H.  McDon- 
ald, chief  of  the  Bureau  of  Public  Roads; 
Roy  D.  Chapin,  chairman  of  the  High- 
ways Committee  of  the  N.  A.  C.  C;  Dean 
F.  L.  Bishop,  University  of  Pittsburgh; 
Col.  W.  Boggs  of  the  War  Department; 
Pyke  Johnson,  Washington  representa- 
tive of  the  N.  A.  C.  C,  and  Dr.  Walter 
C.    John,    acting    director    of   committee. 

Plans  were  formulated  by  the  commit- 
tee for  the  dissemination  of  educational 
propaganda  for  highway  transport 
through  the  education  of  pupils  in  the 
fifth  and  sixth  grades  of  the  public 
schools,  of  which  there  are  16,000,000, 
according  to  a  recent  census. 

The  educational  committee  met  with 
the  two  national  program  committees  to 
outline  programs  for  highway  engineer- 
ing and  highway  transport  sections  of 
the  proposed  second  national  conference 
on  the  educational  aspects  of  highway 
transport. 

The  latter  part  of  October  was  se- 
lected as  the  tentative  time  for  the  con- 
ference, to  be  held  in  Washington.  It 
was  proposed  that  the  conference  should 
last  three  days. 


BOSCH  DOUBLES  FORCE 

SPRINGFIELD,  MASS.,  April  11— The 
American  Bosch  Magneto  Corp.  is  em- 
ploying twice  as  many  workers  as  it  did 
this  time  a  year  ago  and  is  operating 
at  about  50  per  cent  of  capacity. 


Electric  Service  Body 

Increases  Membership 

DETROIT,  April  7 — The  Automotive 
Electric  Service  Association,  comprising 
companies  representing  national  manu-' 
facturers  of  electric  equipment  for  cars, 
reports  the  addition  of  about  twenty 
members  since  its  annual  meeting  during 
the  Chicago  show,  and  is  continuing 
vigorously  its  campaign  for  further  en- 
rollment. 

Under  its  constitution,  the  association 
has  been  unable  to  entertain  the  proposal 
of  the  National  Automotive  Electrical 
Association  to  take  over  the  entire  mem- 
bership of  this  oi-ganization,  but  has  no- 
tified it  that  it  will  accept  for  member- 
ship all  companies  representing  manu- 
facturers affiliated  with  the  Automotive 
Electric  Association. 

Sectional  meetings  of  the  association 
are  planned  as  soon  as  the  membership 
has  been  increased  to  a  satisfactory 
point.  A  series  of  bulletins  are  now 
under  way  which  will  keep  members  and 
prospective  members  in  touch  with  its 
activities. 
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Cooperation,  Theme 
of  Hoover  Meeting 

Conference  -at  Washington   Con- 
siders Possibilities  of  Trade 
Associations'  Efforts 


WASHINGTON,  April  12— The  auto- 
motive industry  is  well  represented  at 
the  conference  with  Secretary  Hoover  to- 
day of  representatives  from  trade  asso- 
ciations in  all  lines  of  activity.  The  con- 
ference has  been  called  to  learn  what 
trade  statistics  and  data  the  Department 
of  Commerce  can  hope  to  receive  from 
trade  associations  and  how  best  to  dis- 
seminate this  information  when  it  is 
compiled. 

While  no  place  has  been  given  on  the 
program  to  a  discussion  of  the  rights 
of  trade  associations  to  gather  trade 
statistics  in  view  of  the  recent  decision 
of  the  United  States  Supreme  Court  in 
the  hardwood  lumber  case,  it  is  not  im- 
probable that  this  highly  important  sub- 
ject will  be  touched  upon.  The  views  of 
Secretary  Hoover  do  not  coincide  entirely 
with  those  of  Attorney  General  Daugh- 
erty  on  this  question. 

The  National  Automobile  Chamber  of 
Commerce  is  represented  by  J.  Walter 
Drake,  chairman  of  the  foreign  trade 
committee,  and  General  Manager  Alfred 
Reeves.  The  representatives  of  the  Mo- 
tor and  Accessory  Manufacturers  Asso- 
ciation include  W.  O.  Rutherford,  one  of 
the  vice-presidents;  Sidney  S.  Myers, 
general  counsel,  and  M.  L.  Heminway, 
general  manager.  The  Rubber  Associa- 
tion of  America  is  represented  by  A.  L. 
Viles,  its  general  manager. 

Lee  to  Hold  Conference 

All  the  associations  within  the  industry 
which  are  interested  in  export  trade  will 
be  represented  at  the  conference  called 
for  to-morrow  by  Gordon  Lee,  chief  of 
the  automotive  division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The 
purpose  of  the  meeting  is  to  discuss  how 
best  to  co-operate  in  promoting  the  sale 
of  American  made  automotive  equipment 
in  foreign  fields.  The  meeting  will  be 
attended  by  the  chairmen  of  the  various 
export  committees  and  the  foreign  trade 
secretaries  of  the  various  associations 
which  have  export  divisions. 

Reeves  had  conferences  yesterday  with 
W.  P.  G.  Harding,  Governor  of  the 
Federal  Reserve  Board;  Secretary  Hoover 
and  one  or  two  other  Cabinet  officers 
as  well  as  with  the  trade  associations 
committee  of  the  United  States  Chamber 
of  Commerce.  Last  night  he  attended 
a  meeting  of  the  American  Association 
of  Trade  Executives  to  prepare  for  the 
Hoover  meeting  to-day. 

Survey  of  Activities  Made 

WASHINGTON,  April  12— The  Na- 
tional Association  of  Manufacturers  has 
completed  a  survey  of  trade  associations 
and  their  activities,  based  on  a  question- 
naire sent  out  some  time  ago.  The  great 
number  of  replies  discloses  that  the  as- 
sociations are  not  only  willing  but  anx- 
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ious  to  make  public  their  activities,  and 
for  the  most  part  are  also  desirous  of 
co-operating  with  the  Government  as  well 
as  with   their  own  respective  industries. 

The  associations  which  replied  to  the 
questionnaire  represent  on  the  average 
64.9  per  cent  of  the  business  of  the  coun- 
try in  their  particular  lines.  Most  of  the 
associations  declare  that  the  primary 
course  is  to  improve  and  extend  acquain- 
tance among  the  members  in  a  certain 
industry.  The  elaboration  of  purpose  is 
mainly  toward  the  nationalization  of 
trade  association  methods   and   aims. 

The  National  Automobile  Chamber  of 
Commerce  reported  it  did  not  collect 
statistics  on  costs,  prices,  consumption  or 
distribution,  but  confined  its  activities  to 
statistics  on  production  of  complete  mo- 
tor cars  and  motor  trucks,  which  are 
published  at  intervals  and  annually.  The 
reply  of  the  organization  to  the  question- 
naire was  that  they  give  freely  of  their 
services  whenever  information  is  de- 
sired on  matters  relating  to  the  automo- 
tive industry. 

As  to  the  handling  of  legislative  ques- 
tions and  litigation,  both  national  and 
state,  the  N.  A.  C.  C.  pointed  out  that 
it  opposed  continuation  of  discriminatory 
Federal  excise  taxes  on  motor  cars  and 
trucks  and  parts;  favored  reduction  in 
tariff  on  automobiles  imported;  sup- 
ported modifications  in  highway  act  de- 
signed to  concentrate  Federal  funds  on 
most  heavily  traveled  highways,  thereby 
reducing  waste;  supported  movement  for 
uniform  state  laws  governing  the  use  of 
motor  vehicles. 

Reports  from  the  Motor  and  Accessory 
Manufacturers  Association  showed  that 
it  has  no  statistical  department  and  its 
educational  activities  are  largely  those 
common  toother  trade  associations.  They 
declared  that  legislative  problems  are 
undertaken  with  other  associations  in  the 
automotive  industry  through  the  chan- 
nel of  the  Motor  Vehicle  Conference 
Committee. 
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U.  S.  Registration 

Bill  Is  Submitted 


Draw  Bar  Work  Shows 

Tractor  More  Valuable 

WASHINGTON,  April  12— Analysis 
of  the  preliminary  report  of  the  survey 
made  by  the  Department  of  Agriculture 
on  the  relative  value  of  tractors  on  the 
farm  as  compared  with  horse  power  for 
draw-bar  work  shows  that  of  the  354 
farm  owners  reporting,  75  per  cent  found 
the  tractor  more  profitable. 

The  cost  of  tractor  operation  in  this 
work,  the  land  averaging  500  acres,  was 
$484  for  the  year,  or  $1.60  a  working 
hour.  These  farmers  also  kept  an  aver- 
age of  8.3  head  of  workstock,  the  cost 
of  which  for  the  year  was  $541. 

Based  on  a  total  of  $1,025  for  draw-bar 
power,  figures  show  that  the  tractors 
furnished  more  than  half  the  power  for 
40  per  cent  of  the  cost  of  the  entire 
draw-bar  work. 

There  were  great  variations  in  the 
practices  and  costs  on  individual  farms, 
and  the  results  indicate  that  often  the 
expense  of  using  the  tractors  and  keeping 
the  workstock  was  excessive  for  the 
amount  of  work  done. 


Revenue     from     Anti-Theft     Art 

Would  Be  Used  to  Build 

Post  Roads 


WASHINGTON,  April  12  —  Federal 
registration  of  motor  vehicles  would  be 
mandatory  under  a  bill  introduced  in  the 
House  by  Representative  Mills  of  New 
York.  The  measure,  which  has  been  re- 
ferred to  the  Committee  on  Ways  and 
Means,  would  provide  for  a  $2  tax  which 
would  provide  revenue  for  the  construc- 
tion of  post  roads  as  provided  in  the 
Federal  Aid  act  of  1916.  Ostensibly  the 
main  purpose  of  the  measure  is  to  curb 
automobile  thefts  by  providing  a  per- 
manent number  for  every  car,  and  make 
it  necessary  to  file  with  clerks  of  the 
United  States  court  bills  of  sale  for 
every  motor  vehicle  sold. 

Motor  Vehicle  Defined 

The  Mills  bill  defines  the  term  "mo- 
tor vehicles"  as  vehicles  propelled  by  any 
power  other  than  muscular,  except  motor- 
cycles, traction  engines,  road  rollers  and 
such  vehicles  as  run  only  upon  rails  or 
tracks.  It  stipulates  that  applications 
which  must  be  filed  to  obtain  registra- 
tion blanks  shall  give  the  following  in- 
formation: 

(a)  A  brief  description  of  the  motor  ve- 
hicle to  be  registered,  including-  the  name  of 
the  manufacturer  and  factory  number  of 
such  vehicle,  the  character  and  amount  of  the 
motive  power  stated  in  figures  of  horsepower 
in  accordance  with  the  rating  established  by 
the  Association  of  Licensed  Automobile 
Manufacturers. 

(b)  Whether  the  engine  or  body  or  any 
other  substantial  part  of  such  motor  vehicle 
ever  constituted  a  part  of  a  former  motor 
vehicle  registered  hereunder ;  if  so,  then  a 
statement  of  Fuch  prior  registration  number 
and  the  cause  of  the  dismantling  of  such 
foi  iner  motor  vehicle. 

(c)  The  name,  age,  residence  and  business 
address  of  the  owner  of  such  motor  vehicle. 
Such  application  and  statement  s'lall  be 
acknowledged  and  sworn  to  by  the  applicant 
before  a  notary  public  or  other  officer  author- 
ized to  the  acknowledgments  to  deeds  and 
shall  be  filed  with  said  clerk  within  four 
months  after  this  act  takes  effect  for  all 
motor  vehicles  thi  n  in  use  on  said  post  roads. 
Then  and  tliereafter  every  such  motor  ve- 
hicle must  be  registered  hereunder  before  the 
same  may  be  sold  and  delivered  by  the  man- 
ufacturer thereof  or  used  on  said  post  roads. 
Failure  to  comply  with  .-.ny  of  the  provisions 
of  this  section  shall  constitute  a  misdemeanor 
punishable  by  a  fine  not  exceeding  fl.OOO  or 
by  imprisonment. 

Number  to  Be  Given 

The  bill  provides  further  that  any 
motor  vehicle  driven  upon  the  post  roads 
of  the  United  States  upon  which  the  tax 
has  not  been  paid  and  which  has  not 
been  registered  as  required  by  this  act 
shall  be  subject  to  forfeiture  to  the 
United  States.  It  is  also  provided  that 
the  clerk  of  the  Federal  Court  shall 
assign  to  such  motor  vehicle  a  distinctive 
number  which  must  be  marked  on  the 
engine  and  outside   body. 


New  York  Territory 
Gained  in  Qnarter 

This  Year  11,792  Passenger  Cars 

Were  Registered — Last  Year 

Total  Was  6,330 

NEW  YORK,  April  10— New  passen- 
o-er  cars  registered  in  the  first  three 
months  of  1922  in  ten  counties  in  and 
around  New  York  numbered  11,792,  as 
compared  with  6330  in  the  same  period 
last  year.  March  registrations  also 
showed  a  gain  of  almost  three  to  one 
over  January  and  February,  respectively. 

Ten  cars  in  the  medium  and  low  priced 
classes  have  registered  more  than  200 
each  since  Jan.  1,  four  of  these  having 
more  than  1000,  one  almost  1000  and  the 
remaining  five  running  from  225  up  to 
almost  "300.  In  the  high  priced  class 
se^-en  cars  have  registers  of  more  than 
40  for  the  three  months. 
"  A  summary  of  registrations  for  the  ten 
counties,  taken  from  the  monthly  report 
of  Sherlock  &  Arnold,  publishers  of  the 
Automobile  Sales  Analysis,  is  as  follows: 

Cars   below  $2,500 

1922  1921 

January     2,019  483 

February     2,231  1,409 

March     6,354  3,396 

Total     10,604  5,288 

Cars  $2,500  and   above 

1922  1921 

January     283  145 

February     273  210 

March     632  487 

Total     1.188  .      842 
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Durant  Will  Produce 

200,000  Stars  in  1923 

(Continued  from  page  833) 

which  will  include  several  states.  '  These 
factory  branches  will  appoint  distribu- 
tors and  they  in  turn  will  appoint  dealers. 
Each  distributor  will  be  required  to  name 
a  large  number  of  dealers  who  will  agree 
to  provide  parts  and  service  for  the  Star. 
W.  C.  Durant  has  not  yet  decided  defi- 
nitely whether  or  not  he  will  acquire  the 
Elizabeth  factory  of  the  Willys  Corp. 
for  use  as  an  assembling  plant  for  the 
Star.     Negotiations  still  are  pending. 

Awards  Frame  Contract 

NEW  YORK,  April  13— Durant  Mo- 
tars,  Inc.,  announces  that  the  frame  con- 
tract for  the  new  Star  car  has  been 
awarded  to  the  Parish  &  Bingharn  Corp. 
of  Cleveland. 

800  Cars  at  Muncie  for  April 

MUNCIE,  IND.,  April  11— The  tenta- 
tive schedule  for  April  for  Durant  Mo- 
tors, Inc.,  at  its  plant  here  calls  for  the 
manufacture  of  800  cars  and  it  is  the 
hope  of  the  company  to  complete  5000 
cars  by  August,  the  end  of  the  company's 
fiscal  year. 

During  March  more  than  500  Durant 
sixes  were  produced  and  shipped  to  points 


On  the  Up  Grade 

PHILADELPHIA,  April  8— L.  H. 
Gilmer,  manufacturer  of  woven 
products,  reports  that  total  sales 
for  February  exceeded  those  for 
any  month  for  a  year  and  a  half. 
March  business  showed  an  increase 
over  February  of  more  than  $30,- 
000,  and  on  a  tonnage  basis  the 
shipments  exceeded  any  month  in 
the  company's  history. 


CHICAGO,  April  10  —  The 
Stewart- Warner  Speedometer  Corp. 
reports  that  its  sales  for  March 
were  the  largest  of  any  single 
month  since  June,  1920.  The  in- 
crease over  March  of  last  year  was 
140  per  cent.  The  first  quarter  of 
1922  showed  110  per  cent  increase 
over  the  corresponding  period  of 
last  year.  Orders  received  for 
April  shipment  indicate  that  sales 
this  month  will  be  greater  than  in 
any  April  in  the  company's  history. 


STOUGHTON,  WIS.,  April  10— 
New  orders  for  trucks  for  a  wide 
variety  of  purposes,  principally 
passenger  buses,  farm  dairy  and 
milk  hauling  vehicles  and  the 
lighter  types  of  delivery  cars  for 
merchants,  have  made  it  necessary 
for  the  Stoughton  Wagon  Co.  to 
increase  its  working  force  and  also 
extend  the  schedules  of  its  motor 
truck  division. 


DETROIT,  April  8  —  During 
March  the  Packard  Motor  Car  Co. 
received  more  orders  for  both  twin 
sixes  and  single  sixes  than  could 
be  shipped.  Men  on  the  payroll 
number  4700,  and  some  depart- 
ments are  working  nights.  Truck 
sales  continue  to  expand. 


SYRACUSE,  April  8— Franklin 
Automobile  Co.  shipments  for  the 
week  ending  April  1  exceeded  ship- 
ments for  the  entire  month  of 
February.  Shipments  during  the 
week  were  the  largest  for  any  week 
during  the  last  nine  months. 


NEW  YORK,  April  10  — The 
Metal  Stamping  Co.,  manufacturers 
of  Lion  bumpers,  reports  that 
March  was  the  biggest  month  in 
its  history.  The  output  of  bumpers 
exceeded  34,000. 


in  the  United  States  and  Canada.  There 
\re  now  460  persons  on  the  payroll, 
which  is  an  increase  of  110  over  March  1. 


BUSINESS  BEST  IN  TWO  YEARS 

PHILADELPHIA,  April  11— Accord- 
ing to  David  Ludlum,  president  of  the 
Autocar  Co.,  business  is  better  now  than 
at  any  time  in  the  last  two  years.  The 
crisis  in  business  is  now  regarded  as 
passed,  and  the  future  is  particularly 
encouraging. 
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Used  Car  Situation 
Has  Brighter  Tinge 

Dealer  Responses  to  Paige  Ques- 
tionnaire Indicate  Demand 
Is  Strengthening 

DETROIT,  April  7— Responses  re- 
ceived by  the  Paige-Detroit  Motor  Car 
Co.  to  a  questionnaire  sent  out  to  leading 
distributors  are  taken  by  the  factory  to 
indicate  a  gradual  increase  in  the  used 
car  demand  and  a  very  definite  strength- 
ening of  dealer  confidence  in  the  ability 
to  overcome  the  used  car  situation. 

Continued  stagnation  in  used  car  stocks 
is  ascribed  by  the  factory  only  to  those 
dealers  who  have  been  unwilling  to  write 
off  the  differences  between  original  allow- 
ances on  cars  and  present  market  values. 
Where  the  dealer  has  reduced  his  prices 
to  make  them  conform  to  newly  created 
values  he  has  had  little  difficulty  in  bring- 
ing his  stock  down. 

Paige  finds  a  practice  growing  among 
its  dealers  of  taking  in  cars  at  allowance 
which  permits  them  to  make  a  quick  re- 
sale at  a  small  profit.  Though  there  is 
is  a  great  deal  of  competition  for  sales 
still,  the  questionnaires  would  indicate  a 
great  deal  of  conservatism  in  allowances 
made  by  dealers  on  the  exchanged  cars. 

April  Brings  Chicago 

Best  Week  This  Year 

CHICAGO,  April  7— A  decided  pick- 
up in  the  retail  sales  of  automobiles  in 
Chicago  is  indicated  by  the  time-pay- 
ment sales  for  the  week  ending  April  1 
in  which  1003  chattel  mortgages  to  se- 
cure deferred  payments  were  filed  for 
record.  The  time  -  payment  sales  for 
the  preceding  week. were  672  and  for  the 
week  before  that  873,  the  highest  for 
any  week  of  this  year  up  to  that  time. 

C.  L.  Wolf,  secretary  of  the  Central 
Automobile  Financing  Association,  who 
compiled  the  figures,  said  that  low  or 
medium  priced  cars  predominated  in  the 
sales  for  the  week  ending  April  1  to  a 
greater  extent,  probably,  than  in  any 
previous    week. 

Dealers  also  tell  of  increased  sales  of 
the  lower  priced  cars  and  trucks.  One 
dealer  handling  a  car  under  $1,000  and 
one  selling  around  $1,500  said  his  sales 
for  March  exceeded  his  total  sales  for 
the    preceding    three    months    combined. 


ARGENTINE  DEMAND  BETTER 

WASHINGTON,  April  12— A  cable- 
gram received  fi'om  Commercial  Attache 
Feely  at  Buenos  Aires  says  that  the  de- 
mand for  moderate  and  low-priced  motor 
cars  in  Argentina  is  improving.  March 
imports  from  the  United  States  of  pas- 
senger cars,  not  including  Ford,  totaled 
301,  chassis  three,  and  motor  trucks 
three,  as  against  42  passenger  cars,  28 
chassis  and  eight  motor  trucks  from 
Europe.  Sixty-four  motors  cars  of 
American  and  22  of  European  makes 
were  imported  during  the  corresponding 
month  last  year. 
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Threaten  to  Punish 
Bus  and  Truck  Users 


Petitions  Reach  California  Mer- 
chants— Railroad  Employees 
Start  Boycott 

SAN  FRANCISCO,  April  10— What  is 
looked  upon  as  the  most  serious  move- 
ment thus  far  to  curtail  the  development 
of  motor  truck  shipping  and  passenger 
transportation  in  California  came  to  light 
recently  at  Roseville,  Cal.  Petitions 
have  been  circulated  among  the  mer- 
chants of  the  town  asking  them  not  to 
patronize  truck  shipping  lines  under  the 
implied  threat  of  boycott  and  members 
of  at  least  one  union  composed  of  rail- 
road employees  have  been  notified  offi- 
cially that  a  stage  line  has  been  put 
on  the  "We  Don't  Patronize"  list,  and 
if  members  use  the  stages  they  will  be 
subject  to  fine. 

Attempt  to  Throttle  Competition 

Roseville  is  similar  to  hundreds  of 
"railroad  towns"  in  the  United  States. 
The  Southern  Pacific  has  repair  shops 
there  and  they  are  one  of  the  chief 
sources  of  revenue  to  the  community. 
California  had  a  reputation  for  years  as 
a  railroad-owned  state. 

The  railroads  are  leaving  no  stone  un- 
turned in  their  attempt  to  throttle  motor 
competition.  When  an  applicant  for  a 
stage  or  freight  franchise  appears  be- 
fore the  State  Railroad  Commission  his 
plea  almost  invariably  is  fought  by  at- 
torneys for  the  Southern  Pacific,  Union 
Pacific  and  Santa  Fe  lines.  Railroad 
representatives  are  addressing  the  Cham- 
bers of  Commerce  of  the  various  cities 
and  towns. 

The  most  common  appeal  is  that  rail- 
roads have  been  responsible  for  the 
growth  of  the  community  and  that 
freight  trucks  and  stages  are  jeopardiz- 
ing their  investment.  The  chambers  are 
told  the  motors  not  only  are  cutting  into 
railroad  revenue,  but  are  wrecking  the 
roads  built  by  the  people,  and  that  the 
income  derived  by  the  state  from  these 
sources  is  far  too  small.  It  is  evident 
that  steam  and  electric  carriers  would 
have  the  motors  so  burdened  by  special 
taxes  and  the  weight  restrictions  so 
severe  that  this  competition  would  be 
killed  by  strangulation. 

Bitter  Toward  Motor  Vehicles 

In  addressing  a  meeting  of  the  Progres- 
sive Business  Men's  Club  at  Bakersfield, 
Cal.,  recently,  R.  E.  Kelly,  representing 
the  executive  department  of  the  South- 
ern Pacific,  protested  bitterly  against  the 
motor  carriers.  After  reviewing  railroad 
statistics  on  investments,  payrolls,  taxes, 
etc.,  and  pointing  out  that  the  railroads 
maintain  their  own  roadbed  and  rights 
of  way,  and  highways  are  built  by  public 
expenditure  and  are  maintained  in  the 
same  way,  Kelly  said: 

You  are  business  men  and  know  how 
much  you  benefit  from  the  payrolls  of  the 
railroad  companies  and  from  their  purchases 
of  supplies  here.     Southern  Pacific  men   and 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

their  families  buy  their  groceries,  their 
clothes  and  other  necessities  of  life  here. 
They  buy  or  build  their  own  homes  and  pay 
city  taxes.  When  the  railroad  business  pros- 
pers they  prosper,  and  the  city  and  other 
citizens  benefit  thereby.  When  the  railroad 
business  suffers,  as  it  has  in  the  last  year, 
fewer  men  are  employed,  the  payrolls  shrink 
and  this  has  a  depressing  effect  on  other 
business.  The  motor  transportation  problem 
is  your  problem.  It  is  an  important  problem 
because    it   deals   with   dollars — your    dollars. 

Railroads  have  their  agents,  attorneys 
or  other  dependents  in  almost  every  lo- 
cality, although  it  is  estimated  there  are 
more  than  200  towns  in  California  wholly 
dependent  on  motor  transportation. 

The  situation  has  reached  such  an  ex- 
treme that  there  are  boards  of  county 
supervisors  in  the  state  which  have 
passed  resolutions  directed  to  the  rail- 
road commission  petitioning  that  body 
not  to  issue  franchises  to  motor  carriers 
to  serve  the  same  communities  that  have 
railroad  accommodations  until  such  time 
as  the  motor  carriers  are  made  to  pay 
their  "fair"  share  of  the  state  taxes. 
Chambers  of  Commerce,  merchants'  as- 
sociations and  other  similar  organizations 
throughout  the  state  have  been  induced 
to  pass  similar  resolutions. 

At  Roseville,  for  the  first  time  on 
record,  the  cards  have  been  placed  on 
the  table.  In  this  instance,  however,  the 
railroads  as  such  are  not  the  active 
players.  The  way  is  left  free  to  declare 
the  action  "unauthorized"  and  "unoffi- 
cial." 
Wages  Are  Involved 

Employees  are  quoted  as  having  said 
the  railroads  claim  they  cannot  afford  to 
continue  paying  the  present  wage  scales 
because  of  inroads  on  their  business  by 
motor  carriers.  The  deduction  that  em- 
ployees themselves  must  take  some  steps 
to  oppose  motor  competition  if  they  want 
their  wages  maintained,  is  obvious. 

Merchants  of  Roseville  have  signed  a 
sworn  statement  to  the  effect  that  G.  0. 
Seward,  who  represented  himself  as  being 
president  of  the  Brotherhood  of  Railway 
Clerks  No.  1044,  and  a  committeeman 
from  the  Roseville  Labor  Council,  called 
on  them  at  their  places  of  business  and 
asked  them  to  sign  an  agreement  not 
to  patronize  motor  trucks  hauling  freight 
into  Roseville  and  not  to  patronize  the 
stages.  The  reason  assigned  for  the  re- 
quest was  that  Roseville  was  largely  sup- 
ported by  the  railroad  and  that  the  mem- 
bers  of  the   railroad  forces   were  union 

(Continued   on  page   846) 

SAXON   STARTS  AT   YPSILANTI 

DETROIT,  April  12— The  Saxon  Motor 
Car  Co.  has  started  operations  in  the 
plant  taken  over  from  the  Apex  Motor 
Corp.  at  Ypsilanti  on  a  schedule  of  five 
cars  daily.  This  total  will  be  increased  to 
10  within  two  weeks.  Harry  L.  Bill, 
vice-president,  is  in  charge  of  operations, 
with  Carl  H.  Becker  in  charge  of  sales 
and  D.  C.  Bayne,  secretary  and  treasurer. 
The  company  reports  orders  on  hand  cov- 
ering several  months'  production.  The 
new  plant  affords  32,000  sq.  fi.  of  floor 
space  in  a  modern  reinforced  concrete 
structure. 
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Industry  Meets  Film 
Makers  at  Washinorton 


Department  of  Commerce  Repre- 

.sented  —  Reels    \^  oiild    Be 

Used  in  Export  Trade 

WASHINGTON,  April  11— Impetus  to 
the  movement  by  national  organizations 
to  advertise  their  products  abroad 
through  the  medium  of  educational  mov- 
ing picture  films  was  given  when  rep- 
resentatives of  25  associations  met  here 
with  officials  from  the  Department  of 
Commerce. 

The  automotive  industry  was  repre- 
sented by  Alfred  Reeves,  general  man- 
ager of  the  National  Automobile  Cham- 
ber of  Commerce;  J.  Walter  Drake, 
chairman  of  the  Hupp  Motor  Car  Corp., 
and  George  F.  Bauer,  manager  of  tne 
foreign  trade  department  of  the  cham- 
ber. 

In  the  automotive  field  it  is  proposed 
that  educational  films  be  made  showing 
every  phase  of  the  manufacture  of  auto- 
mobiles, their  utility  features  and  the 
importance  and  economics  of  highway 
transportation. 

The  delegates,  while  here,  met  with 
Governor  W,  P.  Harding  of  the  Federal 
Reserve  Board  and  discussed  credits  and 
business  conditions  throughout  the  coun- 
try, especially  as  they  concerned  the  au- 
tomotive industry. 

The  consensus  of  the  delegates,  fol- 
lowing the  interview  with  Governor  Har- 
ding, is  that  the  present  gain  in  business 
"is  a  steady,  healthy  growth  and  is  not 
a  spurt." 


Agricultural  Inquiry 

Report  Far  Reaching 

WASHINGTON,  April  13— Chairman 
Anderson  of  the  Joint  Commission  on  Ag- 
ricultural Inquiry  announced  to-day  that 
the  forthcoming  transportation  report 
would  carry  broad  and  far-reaching  rec- 
ommendations to  Congress  bearing  chief- 
ly on  governmental  contracts  \nih  all 
transportation  systems  and  agencies,  and 
about  an  equal  number  of  findings  and 
conclusions  addressed  to  transportation 
management  to  producers  and  shippers. 

It  is  said  that  the  recommendations  mil 
include  the  question  of  highway  trans- 
port development.  Because  of  the  effect 
of  motor  trucks  on  the  extension  of  the 
farmers'  market  and  .he  general  growth 
of  rural  life,  the  commission  gave  par- 
ticular attention  to  this  phase  of  the 
transportation  problem. 


MAXWELL-CHALMERS  SESSIONS 

DETROIT,  April  13— Maxwell-Chal- 
mers sales  supervisors  from  all  parts  of 
the  United  States  are  assembled  at  the 
factory  for  a  three-day  convention.  Ar- 
thur E.  Barker,  vice-president  in  charge 
of  sales,  opened  the  convention.  Other 
speakers  were  John  J.  Plath.  Maxwell, 
director  of  sales,  and  A.  T.  Stanton,  di- 
rector of  service. 
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FINANCIAL  NOTES 


Ajax  Rubber  Co.  for  the  year  ended  Dec.  31, 
1921,  reports  a  total  loss  of  $5,205,577  against 
$1,333,368  in  1920.  The  heavy  loss  was  after 
deducting  all  expenses,  making  provisions  for 
depreciation  and  for  rebates  due  to  price  re- 
ductions and  writing  down  the  cost  of  fabric 
and  crude  rubber  used  during  the  year  in 
excess  oi  amounts  charged  to  manufacturing 
costs,  together  with  the  amounts  necessary 
to  reduce  inventories  to  market  prices.  In 
his  statement  to  the  stockholders,  Horace 
De  Lisser,  chairman  of  the  board,  said:  "The 
business  of  the  company  is  now  upon  such 
a  plane  that  the  predictions  of  your  man- 
agement heretofore  made  as  to  the  prospects 
for  the  year  1922  may  be  looked  upon  as 
reasonably  likely  of  fulfillment,  as  rather 
substantial  earnings  have  already  resulted 
from  business  operations  during  the  first 
quarter  of  the  present  year." 

Stromberg  Carbureter  Co.  reports  net 
profits  of  $81,670  for  the  year  1921  after  all 
charges  for  Federal  taxes  and  interest.  This 
is  equivalent  to  $1.08  a  share  on  the  capital 
stock  outstanding.  Profits  in  the  previous 
year  were  $340,101.  The  total  income  of  the 
company  for  the  year  was  $323,923  as  com- 
pared with  $787,443  for  1920.  The  profit  and 
loss  surplus  at  the  close  of  1921  was  $2,434,339 
against  $2,344,943  at  the  end  of  1920.  Cash 
on  hand  amounted  to  $232,459,  notes  and  ac- 
counts receivable  $203,763  and  inventory 
$522,117.  Accounts  payable  totaled  $55,894. 
Notes  payable  amounting  to  $150,000  were 
paid  off  during  the  year. 

Keystone  Tire  &  Rubber  Co.  for  the  year 
ended  Dec.  31,  1921,  reports  net  loss  of 
$678,039  after  expenses,  interest  and  taxes 
as  compared  with  net  loss  of  $317,705  in  the 
previous  year.  The  balance  sheet  shows 
notes  and  accounts  receivable  of  $1,353,473 
against  $2,437,903  in  1920,  and  an  inventory 
of  $368,265  on  the  1921  date  compared  to 
$860,921  the  year  before.  Notes  payable  are 
listed  at  $295,000  against  $448,597,  and  ac- 
counts payable  of  $121,644  compared  to 
$255,092. 

Velie  Motors  Corp.  has  filed  with  the  Illi- 
nois Secretary  of  State  a  certificate  of  the 
decrease  of  its  capitalization.  The  par  value 
of  common  stock  has  been  reduced  from  $25 
to  $10  a  share.  The  total  stock  vaLie  is 
lowered  from  $2,000,000   to  $1,200,000. 

Portage  Rubber  Co.  creditors  will  receive 
an  initial  payment  of  40  per  cent  on  their 
claims  from  funds  received  from  the  pur- 
chasers of  the  plant  and  inventory.  The 
payment  will  be  made  upon  recommenda- 
tion of  the  trustee  in  bankruptcy. 

Fisher  Body  Corp.  has  declared  the  ref  uiar 
quarterly  dividend  of  $2.50  on  the  common 
and  1%  per  cent  on  the  preferred  stocks, 
both  payable  May  1  to  stock  of  record 
April    21. 

Kelly  Springfield  Tire  Co.  has  declared  a 
quarterly  dividend  of  $2  on  the  8  per  cent 
preferred  stock,  payable  May  15  to  stock- 
holders  of   record  May  1. 

Dort  Motor  Car  Co.  stock  to  the  number 
of  75,000  shares  no  par  common  is  being 
offered  through  McClure,  Jones  &  Reed  for 
$20    a    share. 

AIlls  Chalmers  Manufacturing  Co.  has  de- 
clared a  dividend  of  $1  on  the  common  stock 
payable  May  15  to  stockholders  of  record 
April    24. 


BETHLEHEM   WINS    SUIT 

PHILADELPHIA,  April  8— Charges  of 
infringement  and  the  use  of  unfair  com- 
petitive methods  brought  against  the 
Bethlehem  Spark  Plug  Co.,  Bethlehem, 
Pa.,  by  the  Helfi  Co.,  Belvidere,  111.,  have 
been   disposed   of  by   the   United    States 


Appellate  Court  in  a  decision  which  de- 
clares invalid  the  patent  rights  claimed 
by  the  latter  company.  The  decision 
affirms  that  of  the  United  States  District 
Court  in  1921,  from  which  the  Helfi  Co. 
took  an  appeal. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


(BULLETIN) 
PIERCE-LAFAYETTE  MERGER 
NEW  YORK,  April  13— Announce- 
ment was  made  here  late  to-day  that 
directors  of  the  Pierce-Arrow  Motor  Car 
Co.  and  the  Lafayette  Motors  Co.  have 
agreed,  in  principle,  upon  a  plan  to  con- 
solidate the  corporations.  C.  W.  Nash 
will  become  chairman  of  the  board  of 
the  consolidated  company  and  will  have 
entire  charge  of  the  operating  manage- 
ment. Nash  Motors  is  not  involved  in 
the  arrangement  in  any  way. 


Waivers  Assure  Success 
of  Walker  Financing  Plan 

CLEVELAND,  April  8— Waivers  to 
70,000  shares  of  the  stock  of  H.  J.  Walker 
Co.  have  been  received  from  stockholders 
in  response  to  the  notification  sent  out 
by  the  company  that  the  reorganization 
syndicate  would  proceed  with  the  re- 
financing plan.  The  success  of  the  plan 
was  contingent  upon  releases  being  re- 
ceived to  65,000  shares. 


Receivers  Have  Chance 

to  Sell  Texas  Motors 

FORT  WORTH,  April  8— Steps  to  re- 
move the  Texas  Motor  Car  Association 
from  receivership  and  to  halt  the  bank- 
ruptcy proceedings  so  that  the  $4,000,000 
plant  here  can  be  sold,  have  been  taken 
before  United  States  Judge  Wilson. 

The  latter  proceedings  were  begun  be- 
fore Judge  Wilson  by  Chicago  and  Indi- 
anapolis creditors.  At  that  time  two  re- 
ceivers, who  had  been  appointed  by  the 
State  court,  were  in  charge  of  the 
factory.  The  receivers  now  have  a 
chance  to  sell,  it  is  said,  but  cannot  until 
the  court  renders  a  decision,  which  is 
expected  in  several  weeks.  In  the  mean- 
time the  plant  is  closed  with  the  excep- 
tion of  the  body  department. 


Bill  Signed  for  Higher 

Fees  in  New  York  State 

ALBANY,  April  10— Governor  Miller 
has  signed  a  bill  increasing  from  $10 
to  $16  the  cost  of  registering  a  two-ton 
motor  truck  and  providing  an  additional 
tax  of  $8  a  ton  for  each  ton  above  two. 
.Another  bill  signed  by  him  provides  a 
fee  of  30  cents  per  100  lb.  for  the  regis- 
t  ^ation  of  automobiles  of  3500  lb.  weight 
or  less  and  75  cents  per  100  lb.  if  the 
car  weighs  more  than  3500  lb. 

Other  motor  vehicle  bills  signed  by  the 
Governor  provide  for  the  approval  by 
the  State  Tax  Commission  of  headlights 
used  on  automobiles  and  directing  the 
Tax  Commission  to  make  frequent  in- 
spection of  motor  trucks  operating  on 
state  highways  to  detect  violations  of  the 
law  in  regard  to  overloading. 

Last  week's  local  money  market  dis- 
played    continued     ease.       Call     money 


ranged  between  4^^  per  cent  and  5  per 
cent,  as  compared  with  4  per  cent  to 
5  per  cent  in  the  previous  week.  For 
time  money  the  situation  remained  es- 
sentially unchanged,  fixed  date  funds  be- 
ing in  more  liberal  supply,  but  in  small 
demand.  The  range  continued  the  same 
as  for  the  previous  week,  4%  per  cent 
for  sixty  and  ninety  days  and  four 
months  and  AVz  per  cent  to  4%  per  cent 
for  five  and  six  months'  maturities.  The 
range  for  prime  commercial  paper  re- 
mained unchanged  at  AV2  per  cent  to  4% 
per  cent. 

The  Federal  Reserve  statement  as  of 
April  5  showed  an  increase  of  $7,846,000 
in  gold  reserves  and  $6,222,000  in  total 
reserves.  Total  bills  on  hand  decreased 
$15,370,000,  while  total  earning  assets 
decreased  $6,530,000.  There  was  a  de- 
cline of  $692,000  in  total  deposits,  while 
Federal  Reserve  notes  in  actual  circula- 
tion showed  an  expansion  of  $16,229,000. 
The  reserve  ratio  declined  from  77.8  per 
cent  to  77.7  per  cent. 

The  United  States  Steel  Corp.'s  month- 
ly report  of  unfilled  tonnage  issued  April 
10  showed  a  total  of  unfilled  orders  on 
the  company's  books  as  of  March  31, 
1922,  of  4,494,148  tons,  the  highest  re- 
ported since  last  September.  This  total 
marks  an  increase  of  353,079  tons  during 
the  month  and  compares  with  6,284,765 
tons  on  March  1,  1921. 

The  pig  iron  output  in  March  reached 
over  2,000,000  tons,  which  is  the  first 
month  since  January,  1921,  in  which  pro- 
duction passed  the  two  million  ton  mark. 
The  daily  average  reported  output  for 
the  month  of  March  was  over  65,000  tons. 


NEW  ELGIN  DIRECTORS 

'CHICAGO,  April  13^Stockholders  of 
the  Elgin  Motor  Car  Corp.,  which  is 
getting  its  factory  in  shape  for  the  pro- 
duction of  a  series  of  new  models,  have 
elected  four  new  directors.  They  are 
A.  V.  Martin  of  the  State-Lake  Bank, 
Chicago;  William  Lister,  an  attorney, 
and  H.  W.  Jones  and  J.  F.  Cornelius, 
Chicago  business  men.  Members  of  the 
board  re-elected  are  C.  S.  Rieman,  presi- 
dent; F.  L.  Brown  and  W.  G.  Knoebler. 
Prices  of  the  new  line  have  not  been  an- 
nounced except  that  of  the  phaeton,  which 
will  sell  at  $1,695,  which  is  an  advance 
of  $300  over  the  present  model. 


WHITE  20  PER  CENT  BETTER 

CLEVELAND,  April  13— The  White 
Motor  Co.  reports  that  its  March  orders 
were  approximately  20  per  cent  higher 
than  for  any  month  since  May,  1920,  and 
that  deliveries  exceeded  any  month  since 
September,  1920.  Business  for  the  first 
quarter  in  both  orders  and  deliveries 
shows  a  material  increase  over  the  same 
quarter  last  year.  Loans  have  been  re- 
duced since  Jan.  1  to  $3,300,000,  with 
more  than  $2,500,000  cash  on  hand  after 
a  dividend  payment  of  $500,000  on  March 
31.  All  branches  reported  decided  im- 
provement. 
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Universal  Tool  Co.,  a  New  Jersey  corpora- 
tion, has  purchased  the  business  conducted 
at  Garwood,  N.  J.,  by  the  Universal  Tool  Co., 
a  Michigan  corporation,  which  has  been  in 
the  hands  of  a  receiver  for  several  months. 
The  sale  included  all  the  assets  of  the  latter 
company  except  its  accounts  receivable, 
which  should  be  paid  to  Thomas  H.  Keating, 
the  receiver,  in  Newark.  The  company  ex- 
pects to  enlarge  the  scope  of  its  manufac- 
turing in  the  immediate  future.  The  officers 
ore  Robert  B.  Roseberry,  president;  H.  R. 
McGraw,  vice-president;  Donald  McGraw, 
treasurer,  and  G.  J.  Miller,  secretary. 

American  Felt  Co.  has  opened  a  modern 
unit  in  Detroit  for  the  cutting  and  fabrica- 
tion* of  felts  of  its  own  make  for  the  auto- 
motive industry.  The  move  is  made  as  a  re- 
sult of  the  growth  of  its  business  in  that 
section  and  through  locating  in  the  center  of 
automotive  activities  the  concern  hopes  to 
effect  a  number  of  economies  as  pertain  to 
shipments.  The  company  has  also  taken 
into  consideration  the  better  service  possible 
and  greater  convenience  for  contact  between 
automotive  engineers  and  its  own.  Principal 
offices  of  the  concern  are  located  in  New 
York,  Chicago  and  Boston. 

Martin-Parry  Corp.  has  closed  a  lease  with 
the  New  Orleans  Metal  Bed  Co.  whereby  it 
comes  into  possession  of  10,000  sq.  ft.  of 
floor  space  which  it  will  use  as  a  branch  for 
its  products,  covering  Louisiana  and  most  of 
Mississippi.  This  is  the  fourth  distributing 
center  to  be  established  in  the  South  by  the 
body  builders,  the  others  being  at  Atlanta, 
Houston  and  Dallas.  A.  Mitchell  is  manager 
of   the  New  Orleans  branch. 

Industrial  Engineering  Co.  has  Opened 
offices  in  the  Peoples'  Bank  Building,  Akron, 
as  consulting  and  designing  engineers  on 
automatic,  special  and  production  machinery 
for  the  automotive  and  machinery  building 
industries.  Members  of  the  firm  are  L.  C. 
Hosfield,  George  C.  Winchel,  J.  C.  Sinclair 
and  W.  F.  Clark. 

B.  F.  Goodrich  Co.  will  hold  its  annual 
meeting  on  April  19,  when  six  three-year 
directors  will  be  chosen  by  the  common 
.stockholders.  A  special  meeting  will  be  held 
on  the  same  date  for  the  purpose  of  conform- 
ing the  certificate  of  reorganization  to  the 
state  corporation  law  of  New  York. 

Bull  Dog  Tractor  Co.,  Fond  du  Lac,  Wis., 
has  filed  an  involuntary  petition  in  bank- 
ruptcy. The  concern  originally  was  formed 
at  Oshkosh  but  moved  its  offices  and  factory 
to  Fond  du  Lac  about  18  months  ago.  No 
statement  of  assets  and  liabilities  is  avail- 
able   at    this   time. 

Eisemann  Magneto  Corp.  will  remove  its 
Chicago  branch  to  2005  South  Michigan  Ave- 
nue on  May  8.  The  change  results  from  the 
necessity  of  occupying  larger  quarters.  All 
repairs  will  be  made  in  the  new  branch  and  a 
fomplete  stock  of  magnetos  and  parts  will 
be   carried. 

Standard     Auto     Supply     Co.,     New     York, 

creditors  have  filed  a  petition  in  bankruptcy 

against    Louis    A.    Weinstein,    trading    under 

tl'.it    name.     It   is   stated   that   the   liabilities 

approximate    $60,000    and    the   assets    $20,000. 

H.  Willis  Smith  has  been  appointed  receiver. 

Duplex    Storage    Battery   Co.,   Beaver  Dam, 

Wis.,  hag  filed  a  voluntary  petition  in  bank- 

ruptcy,    scheduling    its    liabilities    at    $74,462 

fc    and    claiming   assets    of    $58, SM.      Unsecured 

^^  claims  amount  to   $67,497. 

^K  Missouri  Car  Co.  of  St.  Louis  has  pur- 
^■chased  a  10-acre  tract  in  East  St.  Louis  to 
^^manufacture    street    car    equipment    and    to 
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build   bus  and   commercial  vehicle  bodies   to 
specification. 

Canton  Art  Metal  Co.  has  removed  its  sales 
dfflce  from  200  Fifth  Avenue,  New  York,  to 
the  Canadian  Pacific  Building,  342  Madison 
Avenue. 
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Wants  Chicago  Show 

Shifted  to  St.  Louis 

ST.  LOUIS,  April  9— A  campaign  to 
change  the  holding  of  the  national  auto- 
mobile show  from  Chicago  to  St,  Louis 
has  been  inaugurated  by  Webster  Col- 
burn,  vice-president  and  general  manager 
of  the  Dorris  Motor  Car  Co.  Colburn  has 
urged  the  change  in  letters  to  Alfred 
Reeves,  general  manager  of  the  N.  A. 
C.  C,  as  well  as  to  each  member  of  the 
chamber. 

Colburn's  letter  to  Reeves  declares 
inadequate  the  Coliseum  and  Armory  in 
which  the  Chicago  show  has  been  held 
for  years.  Visitors,  he  says,  are  obliged 
to  walk  through  "Pneumonia  Alley," 
which  connects  the  buildings,  a  serious 
matter  in  the  midwinter  weather  which 
prevails  at  the  show  season,  and  making 
necessary  a  system  of  time  limit  trans- 
fer. 

He  directs  attention  to  the  large  Chev- 
rolet building  in  St.  Louis,  used  in  the 
last  two  local  automobile  shows,  which 
provided  space  on  one  floor  for  passen- 
ger cars,  trucks  and  accessories. 


"More  Important"  Work 
Halts  Graham  Resolution 

WASHINGTON,  April  11— Considera- 
tion of  the  Graham  resolution  placing  a 
90  per  cent  ad  valorem  tax  an  all  re- 
imported  goods  was  postponed  to-day, 
when  it  came  up  in  the  Senate,  by  objec- 
tion of  Senator  King  of  Utah,  who  in- 
sisted that  there  was  more  important 
leg-islation  pending. 

Under  the  provisions  of  the  resolution, 
which  has  been  endorsed  by  automobile 
and  supply  dealers,  as  well  as  by  prac- 
tically every  national  association  of  re- 
tailers and  manufacturers,  would  pre- 
vent the  dumping  and  underselling  of 
cheaply  bought  government  war  sup- 
plies, on  the  American  market,  after 
they  had  been  purchased  abroad. 


DEALERS  ORDERING  TRUCKS 

KENOSHA,  WIS.,  April  12— Truck 
business  of  the  Nash  Motors  Co.  has 
shown  a  decided  increase  in  the  past  60 
days.  Dealers  in  practically  all  sections 
of  the  country,  according  to  General 
Sales  Manager  C.  B.  Voorhis,  are  order- 
ing trucks  in  larger  numbers  than  at 
any  time  during  the  past  18  months. 


CORRECTION 

DETROIT,  April  11— Automotive  In- 
dustries was  in  error  in  its  issue  of  April 
6  in  giving  the  name  of  the  newly  in- 
corporated successor  to  the  Lincoln  Mo- 
tor Co.  as  the  Lincoln-Ford  Motor  Car 
Co.  The  name  of  Ford  is  not  Included 
in  the  title  of  the  new  corporation,  which 
is  the  Lincoln  Motor  Car  Cp, 


It  is  an  old  trade  axiom  that  the  steel  mar- 
ket  is  either  a  feast  or  a  famine  affair,  and 
recent  press  reports  have  tended  to  create 
the  impression  that  it  is  once  more  in  the 
midst  of  one  of  its  feast  periods.  Market 
reporters  have  had  to  subsist  so  long  on 
monotonously  drab  news  that  they  may  well 
be  forgiven  for  waxing  enthusiastic  over  the 
change  in  sentiment  that  has  come  over  the 
market,  and  thus  convey  perhaps  an  exag- 
gerated  picture  of  its  improvement,  which, 
after  all,  lies  more  in  the  producers'  point  of 
view  than  in  an  abnormal  betterment  of  the 
demand.  As  a  basis  for  commitments  on  the 
part  of  steel  buyers  it  will  be  well  to  bear 
in  mind  that  the  enhanced  morale  of  sellers 
is  predicated  far  more  upon  expectations 
than   upon    present  conditions. 

The  best  that  can  be  said  for  mill  opera- 
tions, from  which  one  may  deduce  the  ac- 
tual and  not  the  anticipated  demand,  is  that 
by  and  large  they  have  reached  the  1914 
parity.  Compared  with  what  the  demand 
was  earlier  this  year  this  is  a  notable 
achievement.  At  the  same  time  it  is  only 
two-thirds  of  total  capacity..  Moreover,  the 
steel  now  being  rolled  and  the  visible  backlog 
of  orders  carry  old  prices  and  so  far  there 
are  no  indications  of  any  representative  buy- 
ing at  the  advanced  levels  which  became 
effective  as  asking  prices  on  April  1.  in 
some  steel  products  higher  asking  prices, 
while  justified  on  the  basis  of  advances  in 
the  raw  material,  are  out  of  alignment  with 
the  demand. 

So,  for  instance,  some  producers  of  cold- 
rolled  strip  steel  have  marked  their  price  up 
$3  a  ton,  although  the  demand,  emanating 
almost  solely  from  the  automotive  industries, 
is  hardly  in  excess  of  50  per  cent  of  capacity. 
Naturally  high  prices  make  it  just  so  much 
the  more  difficult  for  producers  to  augment 
the  rate  of  operations.  Undoubtedly  there  is 
a  latent  demand  for  steel  from  many  indus- 
tries, other  than  automotive  manufacture, 
which  has  so  far  been  suppressed  either 
artificially  or  by  force  of  circumstances. 

Pig  Iron. — Nearly  all  of  the  passenger 
motor  car  builders  have  figured  recently  as 
huyers  in  the  foundry  market,  presumably  at 
fractional  concessions  from  the  $20  level, 
which  is  now  the  prevailing'  quotation  in  the 
Chicago  market. 

Steel. — Higher  prices  are  asked  for  virtu- 
ally every  steel  product  used  in  the  automo- 
tive industries,  but  fresh  buying  at  these 
higher  prices  appears  to  be  in  abeyance. 
Large  tonnages  of  bolts  and  nuts  were  con- 
tracted for  by  automotive  interests  before 
advances  became  effective. 

Aluminum. — There  has  been  a  noteworthy 
broadening  of  the  demand  from  the  automo- 
tive industries.  The  market  has  turned 
strong  at  previous  quotations.  Opinion  in 
the  trade  is  that  Germany  will  be  able  to 
continue  exportation  of  sheets  to  the  United 
States,  even  though  the  proposed  duty  of  !* 
cents  per  lb.  should  become  part  of  the  tariff 
law,  this  because  of  her  cheap  labor.  Im- 
porters are  reluctant  to  quote  on  July  and 
August  deliveries  because  of  tariff  uncer- 
tainty. 

Nickel. — Of  considerable  interest  to  the 
automotive  industries  is  the  recently  an- 
nounced reduction  in  nickel  prices  by  the 
leading  producer.  This  price  cut  should  tend 
to  broaden  the  use  of  nickel  steel  and  nickel- 
chromium  steel.  The  "outside"  market  had 
for  some  time  ruled  below  the  chief  interest's 
quotations,  but  the  latter's  price  cut  is  in- 
dicative of  an  energetic  policy  to  broaden 
the  use  of  nickel,  especially  in  automotive 
construction. 
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SHOWS 

April  3-16— New  York,  Second 
Annual  Electric  Automo- 
bile Show,  Showroom  of 
the  New  York  Edison  Co. 

FOREIGN   SHOWS 

March  10-July  31— Tokio,  Japan. 
Peace  Exhibition. 

April  16-23— Mexico  City.  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  1—Pragrue,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Ebcpositlon,  cele- 
brating Centenary  of  Ecua- 
dor.   Automotive    Section. 

May  1-15  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 
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May 


6-21 — Scheveningen, 
mobile  Show. 


Auto- 


May  24- June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

May.  28-June  5 — Prague.  Motor 
Show.    Hotel  de  Ville. 

July  1-24 — London  (Olympla). 
Aircraft  Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socciacao  Automobilista 
Brazileria. 

Sept.  15-20 — The  Hague.  Auto- 
mobile Show. 

September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

October  —  Paris,  Automobile 
Show. 

Oct.  12-23— London  (Olympla). 
International  Commercial 
Vehicle    EJxhibition. 

Nov.  3-11 — ^  London  (Olympia). 
Automobile  Show. 

Nov.  lO-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 


Nov.  29-Dec.  4 — London  (Olym- 
pla). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road.   Coventry. 

November — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentine. 

CONVENTIONS 

April  20-22— Buffalo,  N.  Y., 
Sixth  Annual  Convention 
of  the  American  Gear 
Manufacturers  Associa- 
tion. 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jil. 

May  12 — New  York,  Annual 
Meeting',  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United  States. 


May  22-25 — New  York.  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Mount- 
ain Inn. 

June  11-15 — Milwaukee.  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

Tune  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922 — Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.   MEETINGS 

Detroit,  April  21,  May  26. 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 


Threaten  to  Punish 
Bus  ancl  Truck  Users 


Petitions  Reach  California   Mer- 
chants— Railroad  Employees 
Start  Boycott 

{Continued  from  page  843) 

men.  As  such  it  was  much  better  for 
them  to  have  the  railroads  patronized 
in  preference  to  the  trucks  and  stages. 
The  affidavit  also  says  the  subscribing 
witnesses  were  told  by  Seward  that 
unless  they  signed  the  agreement  em- 
ployees of  the  railroad  would  be  notified 
not  to  trade  with  them,  and  if  the  em- 
ployees did  deal  with  those  merchants, 
Seward  would  use  his  influence  to  have 
the   employees   discharged. 

As  further  evidence  of  the  attempt  at 
railroad  union  "blacklisting,"  there  is 
cited  copy  of  a  notice  signed  by  J.  L. 
Longhurst,  recording  secretary,  and  said 
to  have  been  sent  to  members  of  the 
United  Brotherhood  of  Carpenters  and 
Joiners  of  America.  This  notice  states 
that  at  a  meeting  of  Roseville  Local  No. 
1147  action  was  taken  authorizing  a  fine 
be  levied  on  members  who  patronize  the 
Roseville-Sacramento  stage  line.  This 
fine  is  to  be  $1  for  the  first  violation  of 
the  order  and  $5  for  the  second  and  sub- 
sequent offenses. 

The  outcome  of  these  tactics  is' that 
some  of  the  merchants  of  Roseville  ex- 
pect to  comply  with  the  demands  of  the 
unions.  Others  so  fear  the  loss  of  rail- 
road employee  business  that  they  say 
they  contemplate  advertising  in  the  local 
newspaper  "We  are  100  per  cent  Southern 
Pacific  Merchants."  The  operator  of  a 
truck  freight  line  stated  that  previous 
to  the  action  of  the  unions  his  income 
from  daily  haulage  into  Roseville  aver- 
aged about  $20,  but  since  the  mai.ifesto 
it  has  been  no  more  than  $2.     The  driver 


of  the  Roseville-Sacramento  stage  reports 
the  ban  is  being  felt  by  him.  The  morn- 
ing of  March  25  he  had  only  44  passen- 
gers, nearly  all  women  and  salesmen, 
and  he  did  not  recognize  one  union  man 
among  his  patrons. 

Protest  has  been  made  to  the  Railroad 
Commission  of  California  by  representa- 
tives of  the  motor  carriers,  but  that  body 
claims  to  have  no  jurisdiction.  There  is 
some  talk  of  taking  the  matter  into  the 
courts  on  the  grounds  of  collusion,  but 
this  probably  would  be  difficult  to  prove. 
Railroad  employees  claim  they  have  not 
forgotten  that  at  the  time  of  the  last  rail- 
road strike  in  California  complete  trans- 
portation stagnation  was  prevented  solely 
by  motor  carriers.  In  the  Roseville  in- 
stance, some  of  them  say,  they  are 
battling  a  foe  common  to  both  the  in- 
terests of  themselves  and  their  em- 
ployers. 


Federal  Tax  Greater 
Than  Wage  for  Labor 


AMERICAN  PRICES  LOWERED 

PLAINFIELD,  N.  J.,  April  1.3-^Re- 
ductions  in  the  prices  of  its  various  mod- 
els are  announced  by  the  American  Mo- 
tors   Corp.      They  follow: 

Old  Price     New  Price 
5-passenger    Phaeton....     $2,195  $1,850 

7-passenger    Pliaeton.    ..       2,195  1,925 

4-passenger    Sport 2,250  1,995 

5-passenger  Sedan 3,150  2,695 


MIDWEST  REORGANIZATION 

INDIANAPOLIS,  April  13— Plans  for 
+  he  reorganization  and  refinancing  of  the 
Midwest  Engine  Co.  are  so  nearly  com- 
pleted that  for  the  purpose  of  clearing 
titles,  etc.,  the  reorganization  committee 
has  taken  the  final  step  and  had  receiv- 
ers appointed.  Business  will  be  carried 
on  in  the  usual  manner.  Production  and 
sales  activities  will  continue  without  in- 
terruption. Lon  R.  Smith  will  be  sales 
manager  under  the  dii'ection  of  O.  E. 
Stevens  and  Frederick  Van  Nuys,  the 
receivers. 


For  Every  $1  on  Payroll  in  1921, 

General  Tire  Company  Paid 

Government  $1.10 


AKRON,  April  8 — "Supporting  Ameri- 
can industry's  contention  that  present 
high  taxes  tend  to  cripple  development 
and  even  to  drive  active  capital  into  hid- 
ing, we  have  compiled  figures  showing 
that  for  every  dollar  our  company  paid 
last  year  to  our  productive  labor  we  paid 
$1.10  in  taxes,"  announces  William 
O'Neil,  vice-president  and  general  man- 
ager of  the   General  Tire  &  Rubber  Co. 

The  General  company's  total  taxes  ex- 
ceeded the  amount  paid  productive  labor 
by  10  per  cent,  while  the  company's  ex- 
cise tax  alone  for  1921  was  larger  by 
$1,000  than  the  productive  labor  payroll. 
Total  taxes  paid  by  the  company,  O'Neil 
states,  were  over  88  per  cent  of  the  en- 
tire payroll  covering  productive  and  all 
other  kinds  of  labor  for  the  year. 

In  the  last  three  years,  the  company 
estimates.  General  has  paid  nearly  three 
times  as  much  in  taxes  as  in  dividends 
to  stockholders,  all  of  whom  paid  one 
hundred  cents  on  the  dollar  for  their 
holdings.  The  General  company  was  one 
of  the  few  tire  companies  in  the  country 
to  continue  dividend  payments  during  the 
slump  period,  General  preferred  stock 
earning  8  per  cent  dividends  and  common 
stock  earning  10  per  cent  last  year. 


HARPER    DISTRIBUTES    DURANT 

NEW  YORK,  April  11— R.  H.  Harper, 
who  formerly  was  head  of  the  Harper- 
Overland  Co.  in  Washington,  has  been 
appointed  distributor  of  the  Durant  line 
for  the  District  of  Columbia,  Virginia 
and  parts  of  West  Virginia,  Maryland 
and  Tennessee. 
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Hoover  and  the  Trade 

Associations 

Secretary  of  Commerce  has  outlined  functions  of 
trade  associations.  He  is  promoting  his  ideals  by 
co-operating  with  such  organizations.  Automotive 
industry  Contact  Committee  formed  on  foreign 
trade.     Program  warrants  manufacturers'  support. 

By  Norman  G.  Shidle 

HERBERT  HOOVER  is  giving  to  many  trade  various  public  utterances  about  trade  associations  in 

associations  and  to  many  trade  association  general  and  in  his  meeting  with  the  trade  association 

members   a   conception  of  the   functions   of  secretaries  in  Washington  last  week  in  particular, 

such  organizations  that  are  very  largely  new.    And  Many  trade  associations  were  not  formed  primarily 

the  associations  are  rising  to  meet  the  Hoover  ideal,  for  the  broad  educational  purposes  outlined  by  Hoover 

Hoover  believes  that  the  trade  association  has  as  the  real  function  of  such  organizations.  Never- 
some  fifty  or  sixty  constructive  functions,  and  he  is  theless,  it  is  true  that  their  future  growth  and  prog- 
quietly  but  constructively  showing  trade  association  ress  depend  primarily  upon  a  recognition  of  these 
members  and  secretaries  how  they  can  fulfill  a  larger  possibilities  and  an  attempt  to  fulfill  them  to  the 
field  of  usefulness  than  has  been  the  aim  or  idea  of  highest  degree. 

many  in  the  past.     The  Hoover  trade  association  ideal  Over  500  people,  interested  in  or  connected  with 

is  worth  the  serious  attention  of  every  automotive  trade  associations  in  an  official  capacity,  met  w^ith 

executive  directly  or  indirectly  connected  with  trade  Hoover  in  Washington  last  week  and  discussed  trade 

association  activities.  associations  and  their  activities.     The  men  at  that 

Hoover  has  taken  for  granted  the  idea  that  trade  meeting  were  given  an  accurate  conception  of  what 
associations  have  been  formed  primarily  to  perform  a  real  trade  association  might  do  in  the  way  of  public 
the  constructive  functions  which  lie  within  their  service  and  what  assistance  the  Department  of  Corn- 
power.  He  believes  in  the  fundamental  honesty  of  the  merce  may  be  expected  to  render, 
majority  of  American  business  men;  that  American  "The  trade  association  is  a  college  of  business," 
business  recognizes  that  in  the  long  run  the  best  in-  Hoover  stated.  "So  long  as  its  activities  are  such  as 
terests  of  the  public  are  identical  with  the  best  in-  to  fulfill  that  primary  educational  function,  no  ques- 
terests  of  business.  tion  of  law  will  ever  bother  it.     It  is  when  it  steps 

These  opinions  attributed  to  Mr.  Hoover  are  not  outside  of  this  educational  field  that  it  goes  into  the 

quotations,  but  rather  an  interpretation  of  the  atti-  twilight  zone, 

tude  of  the  Secretary  of  Commerce  as  noted  in  his  "There  are  so  many  useful  constructive  functions 
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for  a  trade  association  to  perform  that  it  seems  foolish 
to  take  the  changes  entailed  in  entering  that  twilight 
zone.  Moreover,  it  is  doubtful  whether  or  not  there  is 
any  real  economic  advantage  to  be  gained  by  members 
of  the  trade  association  through  the  activities  in  this 
twilight  zone.  The  commercial  value  to  members  of 
such  activities  has  been  greatly  exaggerated." 

By  emphasizing  the  possible  constructive  functions 
of  the  trade  association  Hoover  is  focusing  attention 
upon  the  really  essential  phase  of  the  whole  trade  asso- 
ciation discussion.  The  individual  members  of  a  trade 
association  will  benefit  far  more  in  the  long  run  through 
constructive  association  activities  useful  to  the  public 
welfare  than  by  the  conduct  of  such  secret  activities  as 
might  give  to  those  members  a  temporary  commercial 
advantage.  This  fundamental  fact  is  true  regardless  of 
the  restraint  of  trade  act. 

Manufacturing  organizations  in  the  automotive  indus- 
try are  facing  problems  of  marketing  and  production 
such  as  have  never  confronted  them  before.  The  amount 
of  commercial  and  engineering  research  necessary  dur- 
ing the  next  few  years  is  tremendous.  Trade  associations 
capable     of    visualizing    these 

problems    and    attacking    them      ••" ■ 

in  a  constructive  way  are  a 
part  of  the  automotive  indus- 
try. Any  organization  busy 
studying  and  solving  these 
problems  will  have  little  time 
left  for  illegitimate  activities. 

Whatever  statistical  data  are 
needed  for  the  illumination  of 
such  studies  can  be  gathered 
without  much  danger  of  legal 
interference.  Data  for  such 
purposes  constitute  part  of  the 
educational  function  of  the 
trade  association.  Publication 
of  such  figures  is  desirable,  if 
for    no    other   reason    than    to 

make     perfectly     obvious     the      • ••• 

fact  that  compilation  has  been 

for  purposes  of  research  in  keeping  with  the  best  interests 
of  the  entire  social  and  business  community.  Prices  are 
not  nearly  so  essential  as  much  other  data,  and  Hoover 
believes  an  association  wise  to  refrain  from  gathering 
price  data. 

Hoover  says  that  legitimate  trade  association  activity 
is  vital  and  must  be  encouraged,  and  that  of  the  2000 
trade  associations  in  this  country,  a  vast  majority  are 
concerned  wholly  with  such  legitimate  activities.  He 
emphasizes,  however,  the  fact  that  the  Department  of 
Commerce,  in  its  offer  to  receive  statistics  from  trade 
associations  and  disseminate  t'nem  to  the  public,  cannot 
in  any  way  deal  with  the  so-called  open  price  associa- 
tions. Moreover,  the  Department  has  not  and  will  not 
attempt  to  interpret  the  law. 

The  Department  of  Commerce  is  not  only  outlining  the 
many  constructive  functions  of  the  trade  association, 
but  is  putting  its  ideas  into  practice.  In  its  efforts  to 
co-operate  practically  and  constructively  with  American 
business,  it  is  making  excellent  use  cf  the  facilities  for 
contact  and  co-operative  work  given  by  the  various  trade 
associations. 

There  is  no  better  example  of  this  than  the  vital  activi- 
ties which  are  being  carried  on  by  Gordon  Lee,  Chief  of 
the  Automotive  Division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce.  The  activities  and  general  pur- 
poses of  this  division  have  been  outlined  previously  in 
Automotive  Industries.  Constructive  work  has  been  go- 
ing on  for  over  a  year.    Last  week,  however,  organization 


OOVER  seems  to  be  more  interested  in 
having  trade  associations  fulfill  the 
constructive  mission  for  which  they  have 
been  formed  than  in  discussing  how  near  it 
is  possible  to  come  to  breaking  the  law  with- 
out actually  doing  so.  He  calls  the  trade 
association  a  "college  of  business"  and  says 
that  "legitimate  association  work  is  vital 
and  must  be  encouraged." 

Constructive  possibilities  are  being  shown 
by  cooperation  between  Automotive  Division 
of  Bureau  of  Foreign  and  Domestic  Com- 
merce and  representatives  of  various  trade 
groups  within  the  automotive  industry. 


was  completed  of  a  Contact  Committee  which  will  enable 
the  Automotive  Division  to  function  even  more  closely 
and  practically  in  the  interests  of  the  automotive  in- 
dustry. 

On  this  Contact  Committee  is  represented  every  sec- 
tion of  the  various  groups  compi'ising  the  automotive  in- 
dustry. The  various  trade  associations  of  the  industry 
have  been  utilized  in  its  formation.  Cars,  trucks,  motor- 
boats,  aircraft,  motorcycles,  parts,  accessories,  automo- 
tive equipment  and  automotive  business  publications  are 
all  represented  on  this  committee  which  will  advise  with 
the  Automotive  Division  constantly  in  the  working  out 
of  the  practical  current  foreign  and  domestic  trade  prob- 
lems which  come  up  from  day  to  day. 

Gordon  Lee  has  been  working  on  the  formation  of  this 
liaison  body  for  many  months.  Last  week  it  held  its 
first  meeting.  The  event  was  more  important  than  might 
be  recognized  at  first  glance.  The  gathering  of  this  Con- 
tact Committee  marked  the  first  coming  together  of  all 
groups  of  the  automotive  industry  for  a  joint  con- 
sideration of  the  problems  and  opportunities  of  sell- 
ing American  automotive  products  in  foreign  countries. 

The    committee    consists    of 

J.  Walter  Drake   (Hupp  Motor 

Car  Corp.)  and  George  F. 
Bauer,  chairman  and  secretary 
of  the  foreign  trade  commit- 
tee of  the  National  Automobile 
Chamber  of  Commerce;  W.  0. 
Rutherford  (International  B. 
F.  Goodrich  Corp.)  and  M. 
Lincoln  Schuster,  chairman 
and  secretary  of  the  foreign 
trade  committee  of  the  Motor 
and  Accessory  Manufacturers' 
Association;  W.  G.  McCann 
(Hendee  Manufacturing  Co.), 
chairman,  foreign  trade  com- 
mittee Motorcycle  and  Allied 
Trades     Association;      S.     D. 

■ — ■ Black  and  G.  W.  Brogan  (both 

of  Black  &  Decker  Mfg.  Co.) 
of  the  Automotive  Equipment  Association;  Luther  K.  Bell, . 
secretary  Aeronautical  Chamber  of  Commerce;  Ira  Hand, 
secretary  of  the  National  Association  of  Engine  and  Boat 
Manufacturers,  and  George  E.  Quisenberry  of  the  Class 
Journal  Co.  Additional  members  of  this  committee,  but 
not  present  at  the  Washington  meeting,  are  W.  E.  Green, 
representing  the  Association  of  Automotive  Equipment 
Manufacturers,  and  Don  F.  Whittaker,  secretary,  foreign 
trade  committee  of  the  National  Association  of  Motor 
Truck  Industries. 

The  representatives  of  these  various  automotive  or- 
ganizations sat  around  a  small  table  for  eight  hours  and 
laid  a  firm  foundation  for  the  promotion  of  American 
automotive  business  abroad.  They  learned  of  the  expert 
commercial  information  service  that  the  Automotive  Divi- 
sion is  utilizing  in  all  the  principal  countries  of  the 
world;  how  the  needs  of  the  different  automotive  manu- 
facturers in  the  way  of  information  and  service  were 
being  met;  how  the  Automotive  Division  has  been  turned 
into  an  efficient  commercial  organization  functioning  in 
a  prompt  manner. 

The  formation  of  this  Automotive  Division  Contact 
Committee  is  typical  of  the  way  in  which  Hoover  is 
promoting  and  utilizing  the  constructive  features  and 
possibilities  of  trade  associations.  The  automotive  in- 
dustry is  in  an  excellent  position  to  benefit  both  by  help- 
ing its  trade  associations  to  fulfill  their  very  constructive 
aims  and  by  co-operating  with  the  Department  of  Com- 
merce in  its  efforts  to  help  American  business. 


April  20,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AVTOMOl'.ILK 


849 


British  Oil-Cooled  Car  Engines 

Originally  introduced  for  motorcycles  oil-cooling  system  is  now  applied 
to  two  and  four  cylinder  car  engines.  It  holds  possibilities  for  higher 
efficiency,  lower  cost  of  production  and  greater  ease  of  maintenance. 

By  M.  W.  Bourdon 


AT  the  British  Motorcycle  Show  of  1920  there  ap- 
peared an  engine  utilizing  the  crankcase  oil  for 
cylinder  and  piston  cooling.  It  was  designed  by 
Granville  M.  Bradshaw,  whose  success  as  a  designer  of 
air-cooled  airplane  engines  during  the  war  brought  him 
into  considerable  prominence  in  England. 

He  became  convinced  that  air-cooled  engines  are  really 
oil-cooled,  and  that  even  water-cooled  engines  depend  upon 
the  lubricating  oil  quite  as  much  as,  if  not  more  than, 
upon  the  water  for  conveying  the  heat  away  from  the 
hottest  part,  the  piston. 

Bradshaw  was  led  to  this  conclusion  by  experiments 
with  an  air-cooled  stationary  engine  for  driving  wireless 
and  searchlight  dynamos.  The  first  of  these  had  a  large 
fan  placed  at  some  distance  for  test  purposes,  with  the 
result  that  it  directed  a  portion  of  the  air  draught  onto 
the  crankcase.  The  engine  ran  on  its  first  test  under  full 
throttle  for  15  hours  a  day  for  ten  consecutive  days, 
without  trouble.  But  later  the  design  was  modified  to 
make  a  more  compact  unit  with  an  enclosed  centrifugal 
blower  which  directed  the  air  through  ducts  directly  on 
to  the  cylinder  heads.  The  result  was  the  engine  would 
not  develop  the  same  power,  nor  run  satisfactorily  for 
long  periods,  and  the  crankcase  became  so  hot  that  it 
actually  melted  the  insulation  of  the  magneto  attached 
to  it. 

This  experience  showed  that  much  of  the  heat  absorbed 


Marseal    oil-cooled   four-cylinder    2J/2   x  3%-ln.    engine, 

with     ball     bearing     crankshaft.     Cylinder    barrel     unit 

projects    Into    crankcase,    being    secured    by   studs    and 

nuts   to    underside   of   detachable   cylinder   head 


by  the  combustion  chamber  walls  is  carried  off  by  the 
crankcase  oil.  Later  experiments  by  Bradshaw  confirmed 
these  results  and  subsequently  Dr.  Gibson,  in  his  paper 
read  before  the  I.A.E.  indicated  to  what  extent  the  crank- 
case and  oil  circulation  assist  cooling. 

In  two  cases  instanced  he  had  proved  that  40  and  47 
per  cent  respectively,  of  the  total  heat  absorbed  by  the 
walls  was  dissipated  from  the  crankcase  of  engines  in 
which  that  feature  was  not  contemplated  by  the  designer. 

It  occurred  to  Bradshaw,  therefore,  that  if  nearly  half 
the  cooling  of  an  engine  is  accomplished  by  the  crankcase 
unintentionally,  a  great  deal  more  could  be  done  in  that 
way  in  an  engine  designed  with  that  end  in  view,  and  he 
set  to  work  to  apply  the  idea  in  a  practical  form. 

Development  of  Oil-Cooled  Engines 

In  the  first  attempt  to  make  better  use  of  the  lubri- 
cating oil  as  a  cooling  medium  (the  motorcycle  engine  re- 
ferred to)  overhead  pushrod-operated  valves  were  used 
and  dependence  placed  upon  an  air-cooled  cj'linder  head 
for  heat  radiation.  In  his  next  move  in  connection  with 
oil-cooling,  he  adopted  an  L  head  cylinder,  and  found  that 
with  this  arrangement  he  was  able  to  secure  advantages 
which  more  than  compensated  for  the  loss  of  benefits 
generally  ascribed  to  overhead  valves;  he  was  able  to 
increase  the  area  of  parts  cooled  by  oil  and  to  include 
among  these  the  valve  seatings  and  stems,  leaNing  air- 
cooling  to  take  care  of  the  top  of  the  combustion  chamber 
only. 

At  the  Olympia  Show  in  November  last  an  oil-cooled  two- 
cylinder  Vee  engine  designed  by  Bradshaw  was  exhibited 
by  the  Belsize  Co.,  one  of  the  oldest  of  British  motor 
manufacturers,  with  a  plant  capable  of  turning  out  about 
50  to  60  chassis  per  week.  Bradshaw,  who  is  un  inde- 
pendent engineer,  was  commissioned  to  design  a  light  car 
with  a  two-cylinder  engine;  he  submitted  the  oil-cooled 
engine,  which  was  accepted  after  prolonged  tests  and  put 
in  production.  Deliveries  of  the  car  began  in  December, 
and  to  all  appearances,  it  is  giving  satisfaction  to  users. 

The  crankcase  is  an  aluminum  casting  of  exceptional 
size  for  an  engine  of  these  dimensions  (3^4  x  4^4  in. 
approx.  83  cu.  in.).  It  has  a  detachable  end  plate  which 
supports  the  camshaft  and  crankshaft  bearings  at  the 
front,  while  a  forward  extension  of  the  main  casting 
partially  encloses  the  vaned  flywheel,  from  which  an  air 
draft  is  directed  upward  to  issue  through  sheet  aluminum 
cowling.  The  cylinders  are  of  cast  iron  with  detachable 
die-cast  aluminum  heads  and  bronze  bosses  screwed  into 
the  aluminum  for  the  spark  plugs;  only  the  heads  and 
the  finned  combustion  chambers  project  from  the  crank- 
case, the  whole  length  of  each  cylinder  barrel  extending 
into  the  case,  well  clear  of  the  sides  of  the  latter.  Cast 
with  the  cylinder  barrels  are  lugs  for  the  guides  of  the 
cam  followers,  and  an  important  point  is  that  the  under- 
sides of  the  valve  seats  in  the  cylinder  casting  are  exposed 
to  the  crankcase  interior. 
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(Left) — Belsize  Bradshaw  cylinder  unit 
with  detachable  aluminum  head.  (Right) 
— Belsize  Bradshaw  crankcase  with  front 
end  cover  removed  to  show  cylinder  barrel 
projecting  Inwardly,  clear  of  walls  of 
casing 

Two  gallons  of  lubricating  oil  represent  a  full  charge 
for  the  crankcase  sump,  and,  at  the  normal  engine  speed 
(1000  r.p.m.),  this  is  circulated  at  the  rate  of  one  gallon 
per  minute  by  a  centrifugal  pump.  The  oil  is  delivered  at 
high  pressure  via  the  main  bearings  and  through  the  drilled 
crankshaft  to  the  big-end  bearings,  w^hence  a  far  greater 
quantity  than  usual  is  thrown  off  onto  the  inside  and  out- 
side of  the  cylinder  barrels,  the  inside  of  the  pistons,  the 
underside  of  the  valve  seats  and  the  valve  stems,  as  well 
as  the  camshaft,  distribution  chain,  etc.  All  these  parts 
are  constantly  drenched  with  oil.  Instead  of  the  heat 
from  the  piston  crown,  normally  the  hottest  part  of  an 
engine,  having  to  be  carried  off  via  the  piston  and  cylinder 
walls,  it  is  carried  off  directly  from  below  by  the  large 
amount  of  oil  which  reaches  it.  Although  cooling  by  this 
means  occurs  in  any  engine,  usually  there  is  insufficient 
lubricant  in  circulation  in  either  of  the  latter  types  to 
be  really  effective  as  a  piston  cooling  agent. 

The  large  size  of  the  crankcase  serves  not  merely  to 
allow  the  free  circulation  of  the  foam  of  oil  about  the 
cylinder  barrels,  etc.,  for  it  also  provides  a  big  surface — 
approximately  15  sq.  ft. — from  which  the  heat  can  radiate. 
In  consequence,  Bradshaw  claims,  the  oil  never  exceeds  a 
temperature  of  190  deg.  Fahr.,  and  carbon  deposit  is  not 
formed  under  the  crovsm,  which  tends  further  to  facilitate 
removal  of  the  heat. 

One  of  the  objections  to  air-cooling  is  that  the  resonance 
of  the  un jacketed  cylinder  gives  rise  to  excessive  valve 
clatter  and  other  noises.  The  large  quantity  of  oil  flying 
around  in  the  Bradshaw  crankcase  serves  as  well  as  a 
water  jacket  in  deadening  sounds,  and  the  engine  runs 
as  quietly  as  a  water-cooled  one  of  the  same  general  type. 

Bradshaw  does  not  concern  himself  much  with  the  cool- 
ing of  the  combustion  chamber  and  cylinder  head,  but 
maintains  that  the  prime  essential  is  to  keep  the  piston 
and  valve  seats  cool.  While,  therefore,  it  is  perhaps  not 
quite  correct  to  view  this  engine  as  oil-cooled  alone,  because 
of  the  air  draught  delivered  on  to  the  cylinder  heads 
through  cowling  from  the  vaned  flywheel  in  front,  one 
is  justified  practically  in  almost  ignoring  the  air-cooling 
feature. 

It  will  probably  be  suggested  that  with  so  much  oil  in 
circulation,  an  excessive  quantity  will  fii;d  its  way  into 
the  combustion  chamber  and  cause  a  smoky  exhaust.  But 
this  does  not  occur  in  practice,  at  least  not  while  the 
engine  is  comparatively  new. 

Nor  is  any  very  special  means  provided  for  preventing 
oil  from  working  past  the  piston.  The  latter  is  of  the 
usual  cast  iron  straight-sided  type  and  has  two  compres- 
sion rings  in  the  crown  and  a  scraper  ring  in  the  skirt, 
the  scraper  having  its  upper  ed^je  chamfered  off  so  that 
the  oil  film  on  the  cylinder  wall  is  but  slightly  disturbed 


on  the  upstroke,  though  the  excess  is  cleared  off  on  the 
downstroke.  To  prevent  oil  from  being  drawn  up  through 
the  inlet  valve  guides  when  the  engine  is  running  on  small 
throttle,  the  stem  and  spring  of  each  inlet  valve  is  guarded 
by  a  metal  cover.  It  is  the  writer's  opinion  that  "oil 
pumping"  in  both  air  and  water-cooled  engines  is  pri- 
marily due  to  cylinder  distortion. 

It  will  be  observed  that  Bradshaw — differing  in  this 
respect  from  the  designer  of  another  oil-cooled  engine  to 
be  referred  to  later — does  not  fit  baffle  plates  to  shield 
the  lower  ends  of  the  cylinder  barrels.  He  holds  that 
their  presence  would  prevent  the  efficient  and  direct  cool- 
ing of  the  piston  crown.  As  it  is,  the  large  quantity  of 
oil  thrown  up  against  the  inside  of  the  piston  prevents, 
to  a  marked  extent,  the  formation  of  carbon  on  any  part 
of  it,  and  the  crankcase  oil  in  consequence  keeps  peculiarly 
free  from  gritty  carbon. 

Offhand  it  might  be  imagined  that  oil  consumption  would 
be  excessive,  but  with  the  foregoing  in  mind  it  is  not 
surprising  to  find  the  reverse  is  the  case.  Bradshaw 
claims  that  the  oil  temperature  never  exceeds  190  deg. 
Fahr.  and  under  normal  running  conditions  its  average 
temperature  is  only  150  deg. 

He  also  claims  elimination  of  cylinder  and  piston  dis- 
tortion, and  as  a  consequence  of  this  and  of  the  shorter 
time  the  combustion  chamber  walls  and  cylinder  head  take 
to  reach  their  normal  working  temperature,  reduced  crank- 
case dilution. 

An  obvious  development  is  a  four-cylinder  oil-cooled 
engine  with  vertical  cylinders  in  line,  and  Bradshaw  is 
known  to  be  working  on  one.  Such  an  engine  has  actually 
been  built  by  another  engineer.  It  is  a  10-hp.  62  x  90  mm. 
motor  (67  cu.  in.).  Overhead  valves  are  used  in  a  detach- 
able head,  the  seats  being  partially  exposed  from  below 
to  the  interior  of  the  crankcase  extension,  which  rises  as 
far  as  the  top  of  the  separate  block-cast  cylinder  barrels. 
The  latter  project  51/2  in.  into  the  crankcase,  clear  of  the 
walls  of  the  latter,  and  are  cooled  by  oil  delivered  in  large 
quantities  upon  them  from  two  horizontal  perforated  pipes, 
one  at  each  side  just  below  the  cylinder  head  inside  the 
crankcase.  The  remainder  of  the  parts  are  lubricated  by 
simple  splash;  a  positive  cascade  of  oil  falls  off  the  lower 


Front  view  of  Belsize  Bradshaw  engine  showing  vaned 

flywheel     and     cowling     directing     air     draught    on     to 

cylinder   heads 
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ends  of  the  cylinder  barrels  on  to  the  big-ends  and  con- 
necting rods,  and  there  are  no  troughs.  In  this  engine 
slotted  baffle  plates  shield  the  lower  ends  of  the  cylinder 
barrels;  no  scraper  ring  is  fitted  to  the  piston,  which  has 
two  compression  rings  only.  The  oil  in  circulation  passes 
through  a  radiator  at  the  front  of  the  chassis,  the  type 
used  being  indistinguishable  from  a  normal  tubular  radi- 
ator for  water;  but  no  fan  is  used  for  either  the  radiator 
or  the  cylinder  heads. 

The  writer  feels  assured  in  foretelling  that  more  will 
be  heard  of  this  system  before  long.  Meanwhile  it  may 
be  remarked  that  oil-cooling  enthusiasts  hold  that  their 
optimism  was  shown  justified  in  the  Grand  Prix  race  in 
France  last  year,  for  the  reason  that  Murphy,  the  winner, 
on   his   Duesenberg,   ran   without  water   in   the   cooling 


system  while  covering  the  last  two  laps,  the  radiator 
having  been  pierced  by  a  stone  thrown  up  by  another  car. 

As  to  the  possible  advantages  to  be  derived  from  oil- 
cooling,  they  may  be  summarized  as:  more  uniform  cool- 
ing, lack  of  distortion  and  compression  leakage,  more 
direct  cooling  of  valve  seats,  lower  temperature  of  lubri- 
cating oil  and  the  longer  retention  by  the  latter  of  its 
original  qualities,  which  together  result  in  more  efficient 
operation. 

The  system  should  also  enable  cost  of  production  to  be 
reduced. 

To  judge  by  the  experience  of  the  Belsize  Co.,  the  oil- 
cooled  system  appeals  to  the  user  by  reason  of  its  having 
the  simplicity  and  other  advantages  of  air-cooling  with- 
out the  drawbacks  of  the  latter. 


The  Simplex  Window  Regulator 


A  WINDOW  regulating  device  for  use  on  the  doors  of 
closed  automobiles  is  being  marketed  by  the  Joseph 
F.  O'Brien  Mfg.  Co.  As  may  be  seen  from  the  illustra- 
tion herewith,  it  is  of  simple  construction,  and  it  is 
claimed  that  it  is  easy  to  install.  A  square,  threaded  rod 
and  two  guide  rods  extend  from  the  bottom  of  the  door 
to  slightly  above  the  height  of  the  operating  crank  on 
the  inside  of  the  door.  The  two  guide  rods  are  secured 
in  brackets  at  top  and  bottom,  and  the  threaded  rod  has 
bearings  in  these  same  brackets,  of  which  the  bottom 
one  is  fastened  to  the  door  frame  and  the  top  one  to 
the  metal  base  on  which  the  crank  handle  is  mounted. 
The  shaft  of  the  crank  handle  is  fitted  with  a  bevel 
gear,  which  meshes  with  a  bevel  pinion  at  the  top  end 
of  the  threaded  rod.  Rotation  of  the  threaded  rod  gives 
an  up-and-down  motion  to  a  sliding  piece  which  is  fitted 
to  the  bottom  of  the  glass  channel. 

Among  the  advantages  claimed  for  this  regulator  are 
that  it  has  no  chains  and  counterbalances,  but  is  ball 
bearing  and  easy  to  operate.  The  regulator  is  claimed 
to  fit  any  construction  and  to  be  free  from  noise,  and 
the  window  is  said  to  absolutely  stay  in  position  after 
the  hand  is  taken  from  the  handle. 

Another  feature  of  this  regulator  is  that  it  can  be  placed 
in  any  position  on  the  lock  board,  either  to  the  extreme 
right  or  to  the  extreme  left,  as  well  as  in  the  center,  and 
no  additional  sets  of  gears  are  necessary  for  the  placing 
of  this  regulator  for  the  raising  or  lowering  of  the  quar- 
ter lights. 

The  device  for  locking  the  window  to  the  regulator  is 
a  new  departure.  It  is  not  necessary  when  lights  are 
broken  to  remove  the  upholstery.  By  bringing  the  glass 
to  the  top  and  forcing  over  the  movable  lock  which  rests 
just  below  the  molding,  the  glass  can  be  lifted  out  with- 
out any  further  difficulty. 


FROM  London  comes  the  information  that  "the  de- 
velopment of  the  passenger-carryiner  side  of  motor 
road  transport  in  1921  was  noticeably  rapid  and  satisfac- 
tory from  many  points  of  view,  and  that  the  movement 
had  assumed  considerable  proportions  by  the  end  of  the 
season  may  be  judged  from  one  instance  alone,  that  the 
two  motor  coach  stations  which  were  established  in  Black- 
pool provided  for  some  300,000  passengers  and  accommo- 
dated 13,000  coaches. 

"Young  as  this  modern  form  of  road  travel  is,  it  has 
already  found  fairly  firm  foundations.  Novelty  has  ceased 
to  be  an  asset.  The  average  person  who  travels  by  coach 
to-day  does  not  do  so  out  of  curiosity,  but  because  he  has 
found  it  to  be  the  most  agreeable  mode  of  travel  from 
place  to  place." 


Detail   of  Simplex  window  regulator 

It  is  claimed  that  "a  good  sign  for  the  future  of  motor 
coaching  is  that  the  demand  to  go  farther  afield  from  the 
local  center  is  steadily  on  the  increase,  even  to  the  extent 
of  tours  abroad.  This  is  where  light  weight  in  comparison 
to  carrying  capacity,  relatively  high  average  speed,  easy 
and  quiet  running,  and  a  good  margin  of  safety  in  freedom 
from  brake  failure,  sideslip,  and  so  forth,  enter,  for  they 
are  essential  for  successful  long-distance  coaching.  The 
up-to-date  small-type  vehicle  possesses  these  essentials, 
and  it  will  be  found  that  by  its  employment  considerable 
stimulus  will  be  given  to  the  coaching  branch  of  motor 
road  transport  in  1922." 
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An  American  Development  in  Large 

Bore  Aircraft  Engines 

New  product  of  Wright  Aeronautical  Corporation  designed  especially  for  ' 

use  in  ships  of  the  Zeppelin  type  has  cylinders  which  are  probably  the 
largest  developed  for  aircraft  use.  Similar  in  some  respects  to  the  German 
Maybach  engine,  but  embodies  improvements  and  develops  more  power. 

By  Herbert  Chase 


A  DISTINCTIVELY  American  development  in  en- 
gines, designed  especially  for  propulsion  of  lighter 
than  air  machines,  has  recently  been  completed  for 
the  Navy  Department  by  the  Wright  Aeronautical  Corp. 
This  is  understood  to  be  the  largest  heavy  duty  aircraft 
engine  developed  to  date.  It  has  six  7x8  in.  cylinders  ar- 
ranged in  line  and  develops  400  b.hp.  at  a  speed  of  1400 
r.p.m.  This  is  equivalent  to  122  brake  m.e.p.,  an  unusual 
performance  for  an  engine  of  such  large  bore.  While  the 
speed  measured  in  r.p.m.  is  lower  than  is  usual  in  airplane 
engines,  the  piston  speed,  1867  ft.  per  min.,  is  by  no  means 
low  for  an  engine  with  so  large  a  piston.  The  engine 
weighs  1320  lb.  dry,  or  3.3  lb.  per  b.hp.  The  jackets  hold 
37  lb.  of  watei'.  The  overall  measurements  are  approxi- 
mately as  follows :  Width,  25V2  in. ;  height,  42  in. ; 
length,  75  in. 

The  design  of  the  engine  is  such  that  almost  any  part 
can  be  removed  for  repairs  if  necessary  while  the  craft 
is  in  the  air  or  without  taking  the  engine  out  of  the 
gondola  in  which  it  is  mounted.     To  realize  this  condi- 


The  new  Wright  ^0  hp.  dirigible  engine.     Note  accessible  arrangement  of  controls, 

hollow  supporting   arms  forming   channels   for   air  to   cool   bearings   and    location   of 

carbureters,    water  pump   and   other  accessories 


tion  placed  certain  restrictions  upon  the  design  and  made 
it  impossible  to  employ  certain  types  of  construction 
which  are  quite  general  in  aircraft  engines.  It  was  not 
feasible,  for  example,  to  use  an  overhead  camshaft,  since 
this  would  interfere  with  removal  of  individual  cylinders. 
In  other  words,  accessibility  was  a  controlling  factor 
which  made  it  necessary  to  add  some  weight  in  certain 
instances.  Another  requirement  which  imposed  certain 
restrictions  was  that  the  engine  be  readily  convertible  from 
right  to  left  hand  rotation  without  using  any  more  dif- 
ferent parts  than  are  absolutely  necessary. 

In  general  design,  the  cylinder  resembles  that  of  the 
Maybach  engine,  consisting,  as  it  does,  of  a  steel  barrel 
screwed  into  a  cast  iron  head  and  having  a  steel  jacket 
1/32  in.  thick  screwed  and  welded  in  place.  The  water 
space  is  very  narrow.  The  joint  at  the  base  of  the  jacket 
is  made  with  a  flax  packing  of  triangular  section  tight- 
ened by  a  ring  threaded  onto  the  lower  end  of  the  jacket. 
This  joint  takes  care  of  the  longitudinal  expansion  of  the 
cylinder  barrel.     The  jacket  is  machined  from  two  solid 

forgings,  the  joint  being  welded  after 
they  are  in  place. 

The  cylinder  heads  are  flat  on  the 
surface  which  forms  the  roof  of  the 
combustion  chamber.  The  four  valves 
which  seat  in  the  head  have  vertical 
stems  running  in  long  inserted  bush- 
ings which,  besides  acting  as  guides, 
assist  materially  in  keeping  the  valves 
cool.  The  coring  is  such  as  to  provide 
ample  water  circulating  space  around 
all  the  valves  and  the  full  length  of  the 
guides  without  unnecessary  restriction 
of  the  ports.  Water,  delivered  by  the 
pump  through  a  pipe  between  the  two 
center  cylinders,  flows  fore  and  aft 
across  the  tops  of  each  set  of  three 
cylinders  to  outlet  pipes  at  each  end 
of  the  engine,  the  respective  cylinder 
heads  being  joined  by  a  short  hose  con- 
nected to  flanged  nipples  bolted  to  the 
cylinder  heads.  The  flanges  have  slots 
instead  of  the  usual  bolt  holes,  so  that 
the  two  flanges  with  their  hose  connec- 
tion are  easily  removed  after  the  nuts 
on  the  studs,  which  carry  the  flanges, 
are  loosened.  This  construction  facili- 
tates removal  of  individual  cylinders 
when  this  is  required.  Water  in  the 
jacket  space  around  the  cylinders  is 
circulated     by     thermo-syphon     action 
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I  only.     Consequently,  a  drain  cock  is  required  at  the  base 
^  of  each  jacket. 

The  spark  plugs,  of  which  there  are  four  per  cylinder, 
are  arranged  around  the  circumference  of  the  combustion 
chamber  approximately  90  deg.  apart.  Their  axes  are 
horizontal  and  the  inner  ends  of  the  plugs  come  just  below 
the  roof  of  the  combustion  chamber. 

The  exhaust  valves  have  flat  heads  of  2  1/16  in.  clear 
diameter  and  are  spaced  slightly  farther  apart  than  the 
inlet  valves,  which  have  tulip-shaped  heads.  All  valves 
have  hollow  stems  and  are  made  from  high  chromium 
steel.  The  exhaust  valves  are  mercury  cooled.  The  valves 
are  held  to  their  seats  by  two  concentric  helical  springs, 
and  are  actuated  by  rocker  arms  and  tubular  push  rods 
from  two  camshafts  in  the  crankcase.  The  rocker  arms 
for  each  pair  of  valves  form  an  integral  forging,  the  cen- 
tral portion  of  which  is  tubular  and  bored  out  to  receive 
a  pair  of  small  Hyatt  bearings.  The  hollow  shaft,  which 
passes  through  these  bearings,  is  fastened  in  forged  sup- 
ports which  are  bolted  to  the  cylinder  head.  One  of  the 
fastenings  is  in  the  form  of  a  small  oil  cup  through  which 
the  entire  assembly  can  be  filled  with  lubricant.  The 
rocker  arms  are  drilled  out  so  that  oil  is  fed  to  all  bear- 
ing points,  including  those  on  the  upper  ends  of  the  valves 
and  the  push  rods.  The  curved  arm  which  contacts  with 
the  push  rods  is  drilled  before  it  is  bent.  The  cup  on  the 
end  of  this  arm  is  made  deep  enough  to  prevent  the  push 
rod  from  jumping  out  while  the  engine  is  running,  in 
case  a  valve  sticks  in  its  guide. 

The  pistons  are  of  cast  aluminum  and  carry  four  rings 
at  the  top  and  a  single  oil  scraper  ring  at  the  base  of 
the  skirt.  They  have  a  heavy  dome-shaped  head  and 
straight  sides  which  are  given  0.018  in.  clearance  over 
their  entire  bearing  surface.  The  piston  alone  weighs 
9  lb.  Its  total  weight  with  rings  and  pin  is  13.5  lb.  The 
hollow  pin  is  1%  in.  in  diameter  and  is  arranged  to  float 
in  both  rod  and  piston.  Bronze  plugs  are  pressed  into 
each  end.  The  connecting  rods  are  of  the  tubular  type, 
drilled  from  the  crank  pin  end,  after  which  the  central 
oil  pipe  and  the  plug  which  closes  the  hole  in  the  rod  are 
inserted.  The  rod  is  14  in.  long  from  center  to  center 
and  weighs  9.3  lb.,  bolts  included.  The  big  end  bearings 
are  3  in.  diameter  by  3l^  in.  long. 

The  crankshaft  is  hollow  and  is  provided  with  remov- 
able plugs  to  facilitate  cleaning.  All  main  bearings  are  3 
in.  in  diameter.  Those  at  the  center  and  driving  end  are  3% 
in.  long  and  the  others  2'^/s  in.  The  engine  is  designed  to 
take  the  propeller  thrust  direct  or  the  clutch  thrust,  a 
large  deep  groove  annular  bearing  at  the  driving  end 
being  provided  for  this  purpose.  The  plain  main  and  big 
end  bearings  are  of  bronze  with  babbitt  linings  only  0.018 
in.  thick. 

Oil  is  fed  to  each  of  the  main  bearings  under  50  lb. 
pressure,  and  thence  to  the  crank  pins  and  piston  pins,  also 
under  pressure.  The  pistons  are  lubricated  by  splash  from 
the  connecting  rods  only,  the  oil  which  issues  from  the 
main  bearings  being  caught  by  the  ledges  cast  for  this 
purpose  on  the  upper  portion  of  the  main  bearing  sup- 
ports. This  arrangement  is  said  to  account  for  the  un 
usually  low  oil  consumption.  In  a  recent  test,  the  engine 
is  reported  to  have  run  for  50  hours  with  lubricating  oil 
consumption  of  only  0.008  lb.  per  b.  hp.  hr. 

The  oil  pumps,  of  which  there  are  three,  are  driven 
directly  off  the  end  of  the  crankshaft.    They  are  arranged 

I  in  a  neat  readily  accessible  unit,  consisting  of  six  gears, 
an  aluminum  port  plate  and  cover  plate.  Two  of  the 
pumps  draw  oil  from  the  front  and  rear  ends  of  the 
lower  crankcase  respectively,  and  the  third  delivers  the 
oil  from  an  external  reservoir  to  the  bearings  through 
pipes  cast  in  the  crankcase.  A  branch  pipe  feeds  oil  to 
the  upper  two  pairs  of  timing  gears  which  carry  it  in 


turn  to  the  lower  gears  of  the  train.  The  port  plate  is  so 
designed  that  it  is  simply  turned  over  and  put  back  in 
position  when  the  direction  of  rotation  is  changed.  The 
idler  gear  which  meshes  with  the  gear  on  the  crankshaft 
and  the  timing  gears  on  the  ends  of  the  camshafts  also 
drives  a  layshaft,  which  in  turn  drives  a  short  cros.s- 
shaft  through  a  pair  of  helical  gears. 

Two  tA\o-spark  Simms  magnetos  are  driven  through 
flexible  couplings,  one  off  each  end  of  the  cross  shaft. 
The  magnetos  can  be  retarded  when  stax'ting  by  turning 
the  handle  on  the  rear  end  of  the  layshaft,  but  automati- 
cally shift  to  the  full  advance  position  when  this  handle 
is  released.  Each  magneto  fires  two  opposite  plugs  of 
each  set  of  four,  so  that  there  are  four  simultaneous 
sparks  in  each  cylinder.  It  will  be  noted  that  all  con- 
trol elements  are  centered  on  or  just  below  the  control 
panel  at  the  rear  of  the  engine,  where  they  are  within 
convenient  reach  of  the  operator.  Nevertheless,  there  are 
certain  automatic  safety  features,  one  of  these  being  an 
oil-operated  governor.     This  consists  of   a  spring-loaded 


Piston,    piston    pin    and    cylinder   assembly    showing 
overhead    rocker   arms,   valves,    etc. 

piston  interconnected  with  the  throttle  in  the  manner 
shown  in  the  drawing.  In  starting  up,  the  throttle  is 
opened  by  hand  against  the  pressure  of  the  spring  and  is 
held  open  manually  until  oil  pressure  from  the  pump  act- 
ing upon  the  piston  and  in  opposition  to  the  spring  is  suffi- 
cient to  hold  it  open  when  released  by  the  operator.  Should 
the  oil  pressure  fail  or  decrease  until  below  a  predeter- 
mined amount,  the  throttle  is  at  once  returned  to  an  idling 
position,  thus  preventing  injury  to  the  engine. 

A  second  governor  of  the  Pierce  centrifugal  type  is  pro- 
vided to  prevent  overspeeding.  This  is  so  arranged  as  to 
have  no  direct  effect  upon  the  throttle  position,  but  in  case 
the  predetermined  speed  is  exceeded  it  actuates  a  pa^/l, 
which  in  turn  trips  a  coiled  spring,  and  the  latter  closes 
the  throttle  to  the  idling  position,  where  it  remains  until 
the  spring  is  reset.  Both  governors  are  located  just  for- 
ward of  the  control  panel  and  can  be  seen  in  the  plan  view 
of  the  engine.  The  throttle  shaft  projects  through  the 
panel  and  is  there  attached  to  the  hand  throttle  lever.  The 
control  panel  also  carries  a  carbureter  control  for  main- 
taining a  correct  mixture  with  change  in  altitude,  the  ig- 
nition switch,  a  combined  tachometer  and  re\olution  coun- 
ter, oil  pressure  gage  and  a  distance  thermometer  for  indi- 
cating temperature  at  some  point  in  the  coiling  system. 

The  timing  gears  have  only  a  %  in.  face  but  are  amply 
strong  for  the  loads  imposed.  The  camshafts  are  hollow 
and  are  filled  with  oil  which  issues  under  pressure  through 
small  holes  to  the  bearings.  The  cam  follower  is  a  light 
roller  carried  in  a  tubular  tappet  which  is  also  very  light. 
The  head  of  the  tappet  is  formed  with  a  ball  end  which 
fits  a  cup-shaped  recess  in  the  lower  end  of  the  pushrod. 
The  tappet  guide  is  carried  above  the  crankcase  to  prevent 
overflow  of  oil. 

Special  means  are  required  for  starting  so  large  an  en« 
gine,  and  the  system  employed  is  the  same  as  that  used  on 
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the  Zeppelin  Maybach  engines.  The  operation  is  as  fol- 
lows: All  valves  are  opened  by  rotating,  by  means  of  the 
hand  levers  shown  in  the  transverse  section,  tw^o  light 
shafts  which  run  the  length  of  the  engine  outside  the 
erankcase  and  adjacent  to  the  tappets.  These  shafts  carry 
notched  cams  which  engage  the  upper  edge  of  a  slot  cut 
into  the  tappet  and  through  which  the  cams  project.  The 
lip  on  the  cam  face  raises  the  tappet  clear  of  the  cam  which 
normally  operates  it  and  in  so  doing  opens  the  valve.  When 
the  valves  are  open  the  outlet  from  the  exhaust  manifold 
is  closed  and  a  hand  pump  is  employed  to  draw  mixture 
through  the  carbureters  and  induction  pipes  and  into  the 
cylinders.  The  valves  are  then  closed,  the  exhaust  mani- 
fold outlet  opened,  and  the  hand  magneto,  located  just  back 
of  the  control  panel  is  employed  to  ignite  the  mixture 
in  the  cylinder  with  piston  in  firing  position.  This  results 
in  starting  the  engine. 

The  main  cfankcase  is  a  rigid  one-piece  aluminum  cast- 
ing of  box  section  well  reinforced.  The  bolts  which  retain 
the  vcizm  bearings  pass  through  the  bearing  supports  and 
the  yokes  which  help  hold  the  cylinders  to  the  crankcase. 
Additional  studs  passing  through  the  cylinder  flanges 
serve  as  the  other  cylinder  fastening  means.  It  will  be 
noted  from  the  longitudinal  section  of  the  engine  that  the 
transverse  ribbing,  which  supports  the  main  bearings, 
forms  box-shaped  passages  directly  over  the  bearing. 
These  passages  are  continued  through  the  supporting 
arms,  as  shown  in  the  photograph  of  the  assembled  engine, 
and  act  as  ducts  through  which  air  for  cooling  the  bear- 
ing and  the  lubricant  can  be  forced.  Piping  for  conveying 
this  air  can  be  carried  outside  the  gondola  and  into  the 


slipstream,  suitable  manifolds  being  attached  to  the  ends 
of  the  hollow  supporting  arms  which  are  machined  and 
tapped  for  connecting  flanges.  The  underpan  or  lower  sec- 
tion of  the  crankcase  is  made  in  two  pieces  to  facilitate 
removal  without  interference  with  other  parts. 

The  water  pump,  as  shown  in  the  cut  of  the  assembled 
engine,  is  mounted  on  the  central  support  arm  on  the  inlet 
side.  If  desired,  it  can  be  placed  on  the  other  side,  where 
a  similar  base  is  provided.  The  impeller  has  straight  vanes 
and  will,  consequently,  operate  equally  well  when  rotating 
in  either  direction.  Base  plates,  upon  which  other  accesso- 
ries can  be  mounted  if  desired,  are  cast  on  other  support- 
ing arms  as  shown  in  the  photograph. 

The  inlet  manifolds  are  arranged  to  serve  three  cylin- 
ders each,  and  two  separate  2%  in.  Stromberg  carbureters 
are  employed.  Compensation  for  variation  in  atmospheric 
pressure  with  change  in  altitude  is  effected  by  a  hand  ad- 
justment which  controls  the  pressure  on  the  fuel  in  the 
float  chambers. 

Ignition  wires  are  carried  across  the  top  of  the  engine 
in  Bakelite  conduits,  located  between  the  two  sets  of 
valves,  and  come  down  to  the  magnetos  through  passages 
in  the  instrument  board  casting. 

The  engine  has  a  bV-z  to  1  compression  ratio.  In  a  re- 
cent Government  acceptance  test,  it  is  reported  to  have 
run  for  the  required  period  of  40  hours  at  1350  r.p.m.,  de- 
veloping 350  hp.  (throttle  partly  closed),  and  10  hours  de- 
veloping 400  hp.  at  1400  r.p.m.  The  average  fuel  con- 
sumption for  the  entire  50  hours  is  given  as  0.475  lb.  per 
b.  hp.  hr.,  the  fuel  being  a  mixture  of  four  parts  aviation 
gasoline  to  one  part  benzol. 


An  Instrument  for  Testing  Piston  Rings 


THE  firm  of  Adolph  Saurer  of  Arbon,  Switzerland,  has 
developed  the  piston  ring  testmg  instrument  herewith 
illustrated.  Its  object  is  to  determine  whether  the  pres- 
sure exerted  on  the  walls  of  the  cylinder  when  the  spring 
is  compressed  to  its  working  diameter,  is  within  allowable 
limits.  It  is  purely  a  comparator,  as  it  indicates  whether 
the  ring  being  tested  has  the  same  characteristics  of  stiff- 
ness as  some  standard  ring  known  to  be  satisfactory. 

Mounted  on  ball  bearings  inside  the  circular  casing  is 
a  steel  ring  having  radial  slots  in  its  upper  face.  A  num- 
ber of  bell  crank  levers  are  pivoted  to  the  casing,  and  a 
roller  on  the  outer  end  of  each  lever  fits  into  one  of  the 
slots  in  the  ring.  The  other  end  of  each  lever  also  carries  a 
roller  which  is  caused  to  bear  upon  the  outer  circumference 
of  the  piston  ring  to  be  tested  by  the  rotation  of  the  steel 
ring  already  mentioned.  The  latter  ring  carries  a  project- 
ing finger  which  engages  with  <,.  plunger  situated  in  a 
sliding  tube.  By  pressing  on  a  lever  which  projects  from 
the  casing,  this  tube  is  caused  to  move  towards  the  gage 
shown  on  the  drawing  against  the  action  of  a  spiral  spring. 
The  plunger  is  pressed  up  against  a  shoulder  in  the  same 
direction  by  a  spiral  spring  within  the  tube  and  is  there- 
fore carried  along  with  the  tube  until  the  resistance  to  its 
further  motion  is  sufficient  to  overcome  the  compression 
of  the  spring  acting  upon  it.  This  occurs  when  the  finger, 
carried  along  by  the  plunger,  has  rotated  :he  steel  ring  suf- 
ficiently to  cause  the  rollers  to  exert  a  certain  pressure 
on  the  piston  ring.  • 

The  gage  of  the  instrument  has  two  concentric  dials, 
the  reading  of  one  being  due  to  the  motion  of  the  tube  and 
that  of  the  other  to  the  motion  of  the  plunger.  To  set  the 
instrument,  a  steel  disc  of  the  closed  size  of  the  ring  to 
be  tested,  is  inserted,  and  the  lever  pressed  until  the  rollers 
are  in  contact  with  it.  The  dial  is  then  rotated  until  the 
pointer  stands  opposite  a  zero  mark.     A  piston  ring  of 


standard  strength  is  then  substituted  for  the  disc  and  the 
lever  is  again  pressed.  When  this  ring  has  been  com- 
pressed to  the  standard  diameter,  the  pointer  will  again 
point  to  zero,  but  before  this  occurs  the  inner  dial  will 
have  been  actuated  by  the  differential  motion  of  the 
plunger,  and  will  take  up  a  position  depending  on  the  rela- 
tion between  the  reaction  of  the  piston  ring  and  the  initial 
compression  of  the  spring  which  holds  the  plunger  up  to  its 
work.  This  compression  is  adjustable,  and  when  the  ma- 
chine is  proper^  set,  the  effect  of  closing  it  on  a  ring  of 
standard  size  and  strength  is  to  bring  the  pointer  to  zero 
on  the  size  scale  and  between  two  limit  marks  on  the 
strength  scale. 


Detail    of    piston    ring    testing    instrument 
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A  New  Type  of  Compensating 

Differential 

The  design  is  such  that  maximum  differential  action  occurs  at  low  axle 
speeds  and  the  resistance  increases  with  the  speed.  As  compensation  is 
made  for  variation  in  tractive  ability,  it  is  not  a  positive  locking  type. 


A  COMPENSATING  differential  has  been  placed  on 
the  market  which  utilizes  the  effects  produced  by 
fluid  friction  and  is  so  designed  that  the  maximum 
differential  action  takes  place  at  low  axle  speeds.  The 
resistance  provided  by  the  construction — which  is  not  com- 
plicated— increases  as  the  speed  increases,  tending  to  re- 
duce the  differential  action  at  high  speeds.  The  principles 
involved  are  apparent  upon  an  examination  of  the  con- 
struction. 

This  differential  consists  structurally  of  an  outer  case 
similar  to  that  of  an  ordinary  bevel  gear  differential,  to 
which  the  power  from  the  engine  is  transmitted  in  the 
usual  way.  It  is  of  such  general  dimensions  as  to  permit 
its  installation  in  the  average  axle  without  alteration. 
Power  from  the  engine  is  transmitted  to  the  case,  on 
which  is  mounted  the  conventional  master  gear.  From 
the  case  it  is  transmitted  through  double  eccentric  rollers 
to  two  central  driving  plates  provided  with  suitable  holes 
for  journaling  these  rollers.  The  two  driving  plates  also 
constitute  an  external  and  internal  gear,  respectively, 
which  mesh  with  mating  external  and  internal  gears 
fastened  to  the  two  axle  drive  shaft  sections,  respectively. 
The  arrangement  is  such  that  the  driving  plate  external- 
internal  gear  unit  can  swing  around  the  axis  of  the  double 
eccentric  rollers  when  actuated  to  do  so  by  the  gears  on 
the  axle  drive  shaft  sections. 

The  double  eccentric  gearset  forms  a  reverse  motion  as 
required  in  a  differential.  When  motion  in  the  differential 
is  induced,  as  in  turning  corners,  the  internal  gear  on  the 
end  of  one  axle  shaft  and  the  external  gear  on  the  other 
axle  shaft  turn  in  opposite  directions.  The  compensating 
action  of  the  two  gear  plates  between  the  two  shaft  gears 
consists  in  a  swinging  gyratory  motion  around  the  centers 
of  the  supporting  rollers.  This  gyratory  motion  causes 
the  rollers  to  rotate  on  their  axes  at  a  much  greater  rate 
than  the  shaft  gear,  the  ratio  on  the  Ford  installation 


being  12  to  1.  The  degree  of  resistance  offered  can  be 
varied  by  changing  the  ratio  through  the  medium  of  a 
change  in  the  eccentrics.  The  rollers  being  numerous  and 
having  comparatively  large  areas,  when  running  in  oil, 
offer  considerable  resistance  to  acceleration  of  speed.  At 
the  low  speed  of  differential  action  the  resistance  to  turn- 
ing is  low,  but  when  the  driving  forces  tend  toward  higher 
differential  action  abnormal  resistance  at  an  increasing 
rate  is  inserted,  following  the  law  of  frictional  resistance. 


Parts  of   Ford  type   Krohn   differential 

In  actual  operation,  when  one  of  the  wheels  is  off  the 
ground  momentarily  or  on  a  slippery  spot,  and  differential 
action  is  induced  by  a  difference  in  tractive  ability,  the 
tendency  to  accelerate  this  wheel  is  opposed  by  the  internal 
resistance  in  the  differential  mechanism.  It  will  be  seen 
that  it  is  not  a  positive  locking  differential  but  one  in 
which  some  compensation  is  made  for  variation  in  tractive 
ability. 

The  Krohn  differential  is  now  being  supplied  by  the 
H.  McFarlane  Co.  of  Chicago  as  a  replacement  for  the 


Section  C-C 
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Sectional  views  of  Ford  typo  Krohn   differential 
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Test  curves   of   Ford    type    Krohn   differential 

regular  Ford  differential,  but  the  device  is  being  built  in 
several  sizes  for  truck  and  passenger  car  installation.     A 


test  on  a  prony  brake  to  determine  the  amount  of  power 
being  delivered  to  the  free  or  semi-free  driving  wheel  was 
made  and  the  graph  shown  represents  the  results  of  this 
test. 

The  tests  referred  to  were  based  on  the  following  rea- 
soning: If  an  ideal  compensator  could  be  made,  a  car 
equipped  with  it  could  pass  over  otherwise  impassable 
ground  without  noticeable  interruption  in  its  motion,  pro- 
vided that  road  conditions  were  not  such  that  both  wheels 
lost  traction  at  the  same  time,  when  no  amount  of  power 
applied  to  the  driving  wheels  would  pull  the  car  out.  A 
spinning  wheel  always  has  a  slight  amount  of  tractive 
effort,  and  in  the  Krohn  compensator  this  reacts  to  increase 
the  pressure  of  the  rollers  on  their  bearings.  How  much 
this  actually  benefits  the  action  of  the  Krohn  differential 
it  is  impossible  to  accurately  determine  in  a  block  test 
such  as  that  described  here. 

Tests  Nos.  3  and  4  give  relative  values  which  tend  to 
establish  the  assumption  as  correct.  The  curves  of  test 
No.  3  show  the  difference  between  the  two  scale  readings 
and  consequently,  measure  only  the  internal  resistance  of 
the  compensator.  In  the  standard  bevel  gear  differential 
none  of  these  conditions  seem  to  apply,  and  this  test  was 
run  with  one  wheel  entirely  free.  The  graph  shows  the 
torque  curves  obtained,  as  well  as  the  hp.  curves  computed 
from  the  torque  values. 


Means  for  Taking  Up  End  Play  of  Spring  Eyes 


CENTRIFUGAL  force  puts  considerable  pressure  on 
the  thrust  washers  of  chassis  springs  when  the  car 
is  turning  a  comer  at  any  speed,  and  as  on  rough  roads 
there  is  a  continuous  rocking  motion  of  the  spring  eyes 
relative  to  the  thrust  bearings,  a  good  deal  of  wear  occurs 
and  spring  eyes  eventually  develop  considerable  play.  In 
the  majority  of  cars  there  are  no  means  for  taking  up 
this  play;  in  fact,  many  cars  have  no  special  thrust  washers 
on  the  spring  bolts,  and 


BOLTS - 

Sectional   view  of   spring 
adjuster 


eye 


the    result    is    that    in 
time  the  car  rattles. 

A.    C.    Schulz,    who 
was    formerly    c  o  n  - 
nected  with   the  engi- 
neering department  of 
the    Locomobile    C  o  . 
and  about  a  year  ago 
brought    out    the    Na- 
varre car,  has  invented 
a  means  for  readily  ad- 
justing the  spring  bolts 
to    take    up    the    end 
play.       Two     different 
designs    have    been 
worked    out.       The 
spring  bolt  in  each  de- 
sign  is  provided   with 
a    h*»ad    which    is 
clamped  in  one  arm  of 
the   spring   bracket. 
The  other  arm  of  the 
bracket  is  threaded 
and  also  split,  and  re- 
ceives a  split,  threaded 
bushing.      The    spring 
eye   is   bushed    in   the 
usual     way     and     two 
thrust  washers   are 


threaded  over  the  bolt,  one  resting  against  the  bolt  head 
and  the  other  against  the  split  bushing.  End  play  is  taken 
up  by  adjusting  the  bushing,  which  is  then  locked  in  posi- 
tion by  clamping  the  split  yoke  arm  upon  it.  In  one  of 
the  designs  the  spring  bolt  is  provided  with  a  nut,  while 
in  the  other  the  bolt  is  held  solely  by  clamping  in  the  arms 
of  the  spring  bracket.  This  latter  is  intended  especially 
for  front  spring  horns,  where  projections  are  objectionable. 


A  SIMPLE  means  for  taking  up  wear  at  the  ends  of 
spring  eyes  and  the  inner  side  of  the  lugs  of  spring 
brackets  has  been  invented  by  Hugo  Gibson.  It  is  well 
known  that  such  looseness  is  the  cause  of  annoying  rattle 


Sectional  views  showing  wedge  action 

in  many  old  cars.  Mr.  Gibson  finishes  the  inner  side  of 
one  lug  of  the  spring  bracket  off  at  an  angle  and  places 
a  wedge-shaped  washer  over  the  spring  bolt  between  the 
spring  eye  and  the  lug  of  the  bracket.  The  washer  is 
made  with  an  elongated  hole  and  of  such  thickness  that 
when  it  is  first  put  on  when  the  car  is  assembled,  all  of 
the  clearance  space  of  the  hole  is  above  the  spring  bolt. 
Then,  as  wear  takes  place,  the  washer  sinks  to  a  lower 
position,  thus  taking  up  the  looseness  created  and  pre- 
venting side  play  and  rattle.  The  device  can  be  used 
equally  well  with  spring  shackles. 
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Rear  Wheel  Dynamometer  Tests  and 
Their  Significance  to  the  Engineer 

A  description  of  the  car  testing  apparatus  installed  at  the  Sheffield  Scien- 
tific School  and  the  methods  followed  in  its  use.  Resuhs  of  tests  of  vari- 
ous cars  with  this  equipment  furnish  much  information  regardin*' 
performance  under  road  conditions  which  is  worthy  of  careful  study. 

By  Herbert  Chase 


REAR-WHEEL  testing  dynamometers  are  not  a  new 
thing  in  the  automotive  industry,  but  it  is  surpris- 
ing how  few  data  regarding  tests  made  with  them 
have  been  published  and  how  small  a  part  of  the  informa- 
tion in  this  regard  which  does  exist  has  resulted  from  tests 
made  under  conditions  which  approximate  normal  running 
on  the  road.  As  an  illustration  of  the  general  lack  of  infor- 
mation along  this  line,  it  may  be  said  that  few  engineers 
realize  that  it  requires  less  than  3  hp.  exerted  at  the  rim 
of  the  driving  wheels  to  propel  most  passenger  cars  on  a 
hard  level  road  at  a  speed  of  20  m.p.h.,  and  that,  under 
these  conditions  the  engine  is  required  to  develop  seldom 
more  than  6  hp.  and  often  less  than  5  hp.  It  seems  safe 
to  say  that,  were  these  facts  and  others  of  a  closely  related 
nature  fully  appreciated,  more  attention  would  be  given  to 
securing  better  economy  at  low  loads  and  less  to  maximum 
load  performance,  a  condition  which  is  encountered  so 
small  a  part  of  the  time  under  normal  operation. 

With  these  facts  in  mind,  let  us  first  consider  the  simple 
apparatus  required  for  rear-wheel  testing,  and  then  ex- 
amine the  methods  employed  and  some  of  the  results 
obtained  by  the  use  of  such  equipment  in  the  Mason 
Laboratory  at  Sheffield  Scientific  School,  Yale  University. 


The  dynamometer  in  question  is  in  direct  charge  of  Prof. 
E.  H.  Lockwood,  who  is  responsible  not  only  for  the  design 
of  most  of  the  equipment,  but  for  the  logical,  if  somewhat 
unusual,  methods  followed  in  making  the  tests  here  re- 
corded. 

The  accompanying  cuts  give  an  excellent  idea  of  the 
important  elements  of  the  testing  equipment.  A  pair  of 
paper  pulleys  measuring  about  5  ft.  8  in.  in  diameter  are 
mounted  upon  a  heavy  shaft  carried  in  a  pair  of  hangers 
with  plain  ring-oiled  bearings.  The  hangers  are  so  ar- 
ranged that  the  face  of  the  drums  comes  approximately 
flush  with  the  floor  on  which  the  car  to  be  tested  is  located. 
The  drums  upon  which  the  car  wheels  rest  have  a  15-in. 
face  and  the  circumference  is  such  that  the  drums  make 
precisely  300  revolutions  per  mile  of  travel  of  a  point  on 
the  circumference.  Being  about  twice  the  diameter  of  the 
average  tire,  the  surface  of  contact  with  the  tire  is  only 
slightly  convex,  and  consequently  it  closely  approximates 
a  hard,  smooth  road  surface.  The  compressed  paper  also 
affords  good  traction  for  rubber  tires. 

Overhung  on  one  end  of  the  drum  shaft  is  a  cast  iron 
brake  pulley  36  in.  in  diameter  by  8  in.  face.  This  pulley 
has  flanges   facing   inward  and  thus  forming   a   channel 


Left,   diagrammatic  view  of  the  rear  wheel  dynamom- 
eter, showing  rope  type  prony  brake,  drums,   weighing 
and    recording   equipment,   etc. 


Above,  detail  sketch  of  the  mechanism  used  for  tight- 
ening the  rope  on  the  prony  brake  and  thereby  varying 
the  load.  The  worm  shaft  Is  free  to  move  vertically 
in  the  slotted  s'eeve  which  is  connected  to  the  hand 
wheel  shaft  on  the  control  table  seen  In  the  diagram 
at   the    left. 
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which  can  be  kept  partly  filled  with  water,  the  evaporation 
of  which  prevents  the  braking  surface  from  becoming  over- 
heated. On  this  surface  bear  eight  parallel  bands  of  %-in. 
rope  arranged  in  the  manner  shown  in  the  accompanying 
cut.  It  will  be  noted  that  the  ends  of  each  of  the  four 
rope  slings  are  attached  to  a  bar  carried  between  the  side 
members  of  a  box-shaped  brake  arm,  while  the  loops  are 
carried  on  four  small  pulleys  attached  to  a  small  block  and 
fall.  One  end  of  the  light  cable  used  in  the  block  and  fall 
is  attached  to  the  brake  arm,  while  the  other  end  passes 
around  the  horizontal  shaft  of  a  small  worm  wheel  carried 
on  the  brake  arm.  The  shaft  of  the  meshing  worm  is 
vertical  and  carries  a  pin,  the  ends  of  which  can  move 


View  of  the  paper  dynamometer  drums  suspended  from 

hangers  underneath  floor  of  testing  room.     Note  prony 

brake  and   motor  used   in  driving  drums  when   making 

m«asurements   of   roiling   friction. 

vertically  without  restraint  in  a  slotted  sleeve  carried  on 
the  lower  end  of  a  shaft  which  projects  upward  through 
the  floor  to  a  control  wheel  on  the  floor  above.  Turning 
the  hand  wheel  varies  the  pull  on  the  cable  of  the  block  and 
fall,  and  thus  tightens  or  loosens  the  rope  slings  with 
corresponding  variation  in  the  load  imposed  upon  the  brake. 
The  pulley  system  of  the  block  and  fall  serves  to  equalize 
the  pull  on  the  rope  slings  and  assists  in  giving  a  smooth 
and  easily  operated  brake.  The  wooden  blocks  shown  on 
the  brake  surface  are  grooved  to  receive  the  rope  strands, 
and  act  only  as  separators. 

The  slotted  sleeve  does  not  interfere  with  free  motion  of 
the  brake  arm,  the  pull  on  which  is  measured  on  a  plat- 
form scales  through  the  linkage  sh  jwn,  due  allowance  being 
made  for  tare. 

Between  the  two  drums  and  mounted  upon  the  same 
shaft  is  a  second  pulley  to  which  is  belted  a  15-hp.  variable 
speed  electric  motor  which  is  capable  of  driving  the  drums 
at  any  speed  from  20  to  40  m.p.h.  By  its  use  it  is  possible 
to  determine  readily  the  rolling  friction  of  both  the  front 
and  rear  wheels  of  the  car.  An  electric  tachometer  driven 
off  the  drum  shaft  is  used  to  make  i;pproximate  speed 
readings,  these  being  checked  by  meai'S  of  a  positively 
driven  revolution  counter  and  a  stop-waich. 

Fuel  consumption  is  measured  by  determining  the  dif- 
ference in  weight  of  a  tank  containing  the  fuel  at  the 
beginning  and  end  of  runs.  This  tank  rests  on  sensitive 
scales  which  are  kept  balanced  while  adjustments  for  the 
run  ai*e  being  made.  When  the  scale  beam  falls  it  closes 
an  electric  contact  which  rings  a  bell  and,  through  a  sys- 
tem of  magnets,  starts  the  stop-watch  and  the  revolution 
counter.  The  counterweight  on  the  fuel  scales  is  then 
reset  to  indicate  a  certain  decrease  in  weight,  usually  four 


to  six  ounces.  When  the  beam  again  falls,  showing  that 
the  amount  of  fuel  in  question  has  been  used,  the  electric 
circuit  is  again  closed  and  the  stop-watch  and  revolution 
counter  are  automatically  stopped.  This  gives  positive 
and  simultaneous  measurements  of  time,  fuel  consumption 
and  revolutions  of  the  drums,  from  which  readings  the 
speed  and  rate  of  fuel  consumption  are  readily  figured. 
The  fuel  tank  is  connected  to  the  carbureter  by  flexible 
rubber  tubing  which  does  not  interfere  with  weight  meas- 
urement. 

Very  few  cars  have  sufficient  radiation  and  fan'  capacity 
to  dissipate  all  the  heat  which  is  absorbed  by  the  jacket 
water  when  the  engine  is  operating  under  full  load.  It 
is  therefore  customary  to  connect  to  the  radiator  drain 
cock  a  rubber  tube  through  which  cold  water  from  the 
street  mains  is  mixed  with  hot  water  at  the  base  of  the 
radiator  in  sufficient  quantity  to  prevent  boiling  of  water 
leaving  the  engine  jacket.  It  is  thus  possible  to  operate 
the  engine  with  a  fairly  high  jacket  temperature  but 
without  danger  from  overheating. 

How  Tests  Are  Conducted 

The  object  of  the  average  test  made  with  the  apparatus 
described  is  to  determine  the  power  and  economy  of  the 
car  as  a  whole,  as  well  as  that  of  the  engine  under  various 
loads  including  maximum  load  and  at  various  speeds.  By 
proper  use  of  the  measurements  secured  in  making  these 
tests  it  is  possible  to  predict  within  close  limits  the  per- 
formance of  the  car  on  the  road,  in  particular  to  learn  its 
rolling  resistance  and  the  amount  of  excess  power  available 
for  acceleration  and  hill  climbing.  Perhaps  the  most  in- 
teresting and  enlightening  tests  of  all  are  those  made  to 
determine  rolling  resistance,  since  it  is  these  measure- 
ments, taken  together  with  the  computed  wind  resistance, 
which  determine  what  load  is  to  be  imposed  to  duplicate 
the  condition  of  driving  on  a  level  road  at  the  various 
speeds  to  be  considered. 

The  procedure  is  as  follows: 

The  front  wheels  of  the  car  are  first  placed  on  the 
drums  and  the  back  wheels  are  blocked  to  prevent  any 
fore-and-aft  motion.  The  tires  are  inflated  to  the  pres- 
sure recommended  by  the  tire  manufacturer  for  the  size 
and  type  of  tire  in  question  and  this  pressure  is  recorded. 
The  band  of  the  prony  brake  is  slackened  so  that  it  is  held 
in  contact  with  the  drums  only  by  its  own  weight.  The 
electric  motor  which  drives  the  car  drums  is  then  started 
and  the  drums  are  turned  successively  at  speeds  of  10,  20, 
30  and  40  m.p.h.  At  each  speed  the  r.p.m.,  brake  scale 
reading  and  the  electrical  power  input  to  the  motor,  as 
indicated  by  readings  of  the  voltmeter  and  ammeter,  are 
noted.  The  car  is  then  removed  from  the  drums,  and  the 
same  test  repeated,  except  that  the  brake  band  is  tight- 
ened to  give  precisely  the  same  volt  and  ammeter  readings 
as  before  at  the  same  speed.  The  increase  in  the  brake 
scale  reading  thus  becomes  a  precise  measure  of  the  rolling 
friction  of  the  front  wheels,  all  question  as  to  the  efficiency 
of  the  electric  motor  and  its  belt  drive  being  automatically 
eliminated  so  far  as  results  are  concerned. 

Following  this  test,  the  rolling  friction  of  the  rear  wheels 
is  measured  in  precisely  the  same  way,  this  test  being  made 
with  the  change  gears  in  neutral  position.  The  rolling 
friction  of  the  rear  wheels  includes,  of  course,  the  friction 
of  the  reduction  gears  in  the  axle  housing  and  that  of 
the  propeller  shaft  and  its  joints,  and  the  primary  shaft 
of  the  gearset.  It  is  realized  that  the  friction  thus  meas- 
ured is  not  necessarily  the  same  as  that  when  the  parts 
involved  are  driving  under  load,  but  the  difference  is 
probably  small,  especially  at  light  loads. 

Adding  the  rolling  friction  of  the  front  wheels  to  that 
of  the  rear  wheels  and  their  connecting  elements  gives, 
approximately,  the  total  rolling  resistance  of  the  car.     If 
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to  this  be  added  the  wind  resistance,  we  have  a  measure 
of  the  total  resistance  to  motion  of  the  car  on  a  hard,  level 
road  or  the  drawbar  pull  required  to  tow  the  car  at  the 
several  speeds  in  question.  For  the  purposes  of  the  test 
the  projected  frontal  area  of  the  car  in  square  feet  is 
measured  and  this  is  multiplied  by  0.003  times  the  square 
of  the  speed  to  give  the  total  wind  resistance. 

The  tractive  effort,  or  reaction  of  the  driving  wheels 
against  the  ground  at  uniform  speed  on  a  level  road  must, 
of  course,  just  equal  the  rolling  resistance  of  the  front 
wheels,  plus  the  wind  resistance  at  that  speed.  These 
factors  having  been  determined  from  the  tests  and  com- 
putations already  described,  it  is  an  easy  matter  to  make 
a  test  substantially  duplicating  road  conditions  by  simply 
applying  to  the  car  the  equivalent  brake  load.  To  do  this 
the  car  is  placed  with  its  driving  wheels  on  the  drums 
and  is  anchored  by  chains  attached  to  the  rear  axle  and 
fastened  to  a  horizontal  shaft  parallel  to  the  rear  axle 
of  the  car  and  about  the  same  height  above  the  floor  to 
which  it  is  firmly  secured.  The  front  wheels  are  again 
blocked  and  tests  made  at  10,  20,  30  and  40  m.p.h.  as 
before.  There  are  two  tests  at  each  speed,  one  with  a 
load  setting  corresponding  to  level  road  resistance,  and 
the  other  at  wide  open  throttle.  The  difference  in  power 
developed  as  between  these  two  load  conditions  is,  of  course, 
the  power  available  for  acceleration  or  hill  climbing. 
Knowing  this  power,  it  is  a  simple  matter  to  compute  the 
maximum  grade  which  the  car  can  climb  in  high  gear  at 
the  particular  speed,  or  its  ability  to  accelerate. 

Adding  the  power  developed  at  the  rear  wheels  to  the 
friction  horsepower  as  computed  from  the  rolling  resist- 
ance of  the  rear  wheels,  already  measured,  we  have  the 
approximate  brake  horsepower  of  the  engine.  Knowing 
this  and  the  rate  of  fuel  consumption  in  each  of  the  power 
tests  referred  to,  the  brake  m.e.p.,  fuel  consumption  per 
b.hp.  and  the  other  data  given  in  Table  I  are  readily 
deduced. 

A  Study  of  the  Test  Results 

A  study  of  the  results  of  a  number  of  the  tests  made 
during  the  last  five  years  reveals  many  highly  interesting 
facts  which  are  worthy  of  study.  During  this  period,  up- 
ward of  100  cars  and  a  number  of  trucks  have  been  tested. 
From  these  tests  some  20  covering  a  number  of  represen- 
tative cars  and  trucks  of  various  sizes  and  in  various  price 
classes  have  been  selected  for  tabulation  and  comparison 
here.  No  special  effort  was  made  to  select  test  data  which 
reflected  particularly  meritorious  performance,  but  the 
data  given  are  thought  to  be,  in  general,  fairly  repre?enta- 
tive  of  average  performance.  In  most  cases  the  cars  tested 
were  not  especially  tuned  up  for  the  test,  but  were  brought 
to  the  laboratory  and  tested  without  readjustment,  in  the 
same  condition  under  which  they  were  being  used  by 
owners.  For  this  reason  the  tests  are  not  to  be  regarded, 
at  least  in  most  cases,  as  indicative  of  the  best  perform- 
ance possible,  but  rather  of  a  general  average  performance 
encountered  in  normal  service. 

It  will  be  noted  that  the  cars  to  which  the  data  applies 
are  not  of  the  same  age  and  have  not  been  opei-ated  the 
same  number  of  miles.  The  price  classification  is  only 
approximate  and  refers  rather  to  the  present  prices  of  the 
same  or  equivalent  chassis  than  to  the  price  in  the  year 
when  the  car  was  manufactured.  Thus,  if  a  car  pur- 
chased in  1918  cost  $2,500  and  the  same  or  an  equivalent 
new  chassis  now  sells  for  $1,900,  that  car  is  placed  in  the 
$1,500  to  $2,000  class.  The  price  classification  refers  also 
to  the  open  phaeton,  usually  the  five-passenger  model,  even 
though  the  particular  chassis  tested  was  fitted  with  a  more 
expensive  closed  body.  The  weight  given  is,  however,  the 
actual  weight  of  the  car  as  tested. 

Only  a  few  of  the  possible  comparisons  which  can  be 


made  will  be  discussed  here,  since  it  is  evident  that  various 
readers  will  be  interested  from  different  angles,  but  it  will 
be  found  that  the  figures  are  worthy  of  careful  study  as 
an  index  of  general  everyday  performance. 

Rolling  Friction 

The  rolling  friction  of  front  wheels  is  made  up  of  three 
elements  which  are  not  easily  separated.  They  are  the 
friction  of  the  tire  itself,  friction  of  the  bearings  and 
windage  of  the  wheel  turning  in  the  air.  Frictional  los.ses 
in  the  tire  are  encountered  because  of  the  kneading  of  tne 
fabric  and  the  rubber  as  successive  sections  pass  between 
the  wheel  and  the  road.  If  the  casings  were  perfectly 
elastic  these  losses  would  not  occur,  that  is,  the  work  done 
in  compressing  the  casing  material  would  all  be  given  back 


Car  in  pcsition  for  test  on  the  dynamometer.     The  rear 

axle    of   the    car    is    connected    by    chains    to   the    shaft 

seen    in   b?ck  of  the  control  table.     The  chains   prevent 

the    car  from    moving   forward. 

when  the  tire  again  assumes  its  normal  shape.  No  solid 
materials  are  perfectly  elastic,  and  even  the  best  grades 
of  rubber  and  fabric  are  a  long  way  from  being  so,  conse- 
quently there  is  a  material  loss  in  internal  friction  which, 
of  course,  manifests  itself  in  heat.  This  frictional  loss  is 
much  the  greatest  of  the  three  front  wheel  losses,  the 
other  two  being  practically  negligible  at  ordinary  speeds. 
Tire  losses  increase  Vv-ith  the  load  upon  the  tire  and  with 
decrease  in  inflation  pressure,  due  presumably  tu  the 
greater  deformation  under  both  of  these  conditions. 

It  is  interesting  to  note  that  the  rolling  friction  of  a 
fabric  tire  is  about  50  per  cent  greater  than  that  of  the 
same  size  cord  tire.  This  is  shown  clearly  by  reference 
to  the  results  given  in  the  table  under  the  head  of  rolling 
resistance  of  front  wheels.  Take,  for  example,  cars  F  and 
G,  which  weigh  about  the  same  and  have  the  same  size 
of  tires  inflated  to  the  same  pressure,  but  F  having  the 
cord  and  G  fabric  tires.  The  respective  rolling  resistance 
is  20.4  and  31  lb.  The  rolling  resistance  of  front  tires  is 
substantinlly  the  same  in  most  cases  at  20  and  at  40 
m.p.h.,  that  is,  the  rolling  friction  is  practically  inde- 
pendent of  speed,  but,  of  course,  the  power  loss  increases 
directly  as  the  speed.  It  amounts,  in  the  cases  cited,  to 
1.08  and  1.66  hp.  respectively  at  20  m.p.h.  and  to  double 
this  at  40  m.p.h.  for  both  front  wheels. 

The  highest  front  wheel  resistance  recorded  for  pneu- 
matic tires  is  38  lb.  for  36  x  4^  i-in.  cord  tires  cai-rying 
2565  lb.  This  is  equivalent  to  30.2  lb.  per  ton.  The  lowest 
resistance  for  a  pair  of  front  wheels  is  17  lb.,  the  tires  in 
this  case  being  34  x  4-in.  cords  carrying  1575  lb.  or  21.6 
lb.  per  ton. 

The  rolling  resistance  of  the  rear  wheels,  which,  as  ex- 
plained, included  the  friction  of  axle  bearings  and  reduc- 
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Table  1— Results  of  Rear  Wheel  Dynamom 


CLASS 


Car. 


Ye«r — Model 

No.  of  Cylinders 

Bore  and  Stroke— Inches . 


Piston  Displacement — Cu.  Ins. 

H.P.  Rating 

Wheel  Base-Inches. 


{Front. 
Rear.. 
Total. 


Front  Tires \  Type  and  Tread 


Size. 


J- 


'n  Press. 


Rear  Tires { Type  and  Tread 


Size. 


lype; 
Infl'n 


'n  Press.. 


Gear  Ratio 

Frontal  Area — Sq.  Ft. 
Miles  Run  le  Date... 


Rolling  Resistance .  . 
Front  Wheels— Lbs. 


Rolling  Resistance . 
Rear  Wheels— Lbs. 


Rolling  Resistance.  . 
Complete  Car — Lbs. 


Wind  Resistance,  Various  Speeds,  Lbs. 


Tractive  Effort,\Level  Road,  Lbs.. 


Maximum     Tractive     Effort  \  Direct 
Drive— Lbs 


Maximum  Grade  Direct  Drive— Per 
Cent. 


Rear  Wheel  HP.  Level  Road 


Rear    Wheel    H.P.    Maximum"  De- 
veloped 


H.P.   Lost— Transmission  andJRear 
Tires 


Brake  H.P.  Required  Level  Road 


Brake  H.P.  Maximum  Developed 


Brake  M.E.P.  at  Maximum  Load 


Fuel,  Lbs.  per  B.  H.P.  Level  Road 


Fuel,  Lbs.  per  B.  H.P.  Maximum  Load 


Miles  per  Gallon  en  Level  Road 


Miles  per  Gallon  at  Maximum  Load 


Speed 
M.P.H. 


Under  $600 
B 


1918 


3?ix4 

177 

22  5 

100 

860 

945 

1805' 


30x3H 

F-N 
60 

SOxSH 

F-N 
60 

3.63 
21.6' 
5,000 


20 
20. 


54. 9* 
54.9 

75, 3  J 
75  3 

6  5 

26.0 

58.5 

104.0 

26.9 

46.4 

78.9 

124.4 

161 
198 
174 
124 

6  9 
7.8 
4.9 


0.72 

2.48 

6.32 

13.29 

4.3 
10.6 
13.9 
13.29 

1.47 
2.93 
4.40 
5.86 

2.19 

5  41 

10,72 

19  15 

5.8 
13.5 
18.3 
19  15 

64 
74 
67 
53 

1.38 
1.14 
0  96 
0.91 

0,96 
0,76 
0.76 
0.91 

21.1 
20  0 
18  0 
14.1 

11.? 
11.9 

13  0 

14  1 


1921 


3iix4 

171 

21.8 

102 

1050 
1200 
2250' 

31x4 
F-S 
70 

31x4 

F-N 

70 

3.67 

24.  ' 

300 

27 


34 


61 


7 

29 
65 


34 
56 
92 


224 
194 


7.0 
4.2 


0.92 
2.99 
7.36 


12.0 
15,5 


0.91 
1.81 

2.72 


4.80 
10.08 


13.8 

18.2 


81 

72 


2.31 
1.50 
1  14 


0.99 
0.97 


14.6 
17.1 
16.0 


9  0 
10.4 


$600  to  $1000 


1915 


212 

24.03 

108 

1190 
1310 
2500 

33x4 

F-N 

60 

33x4 

C-N 
65 

3.62 

20.4 

50,000 

31 
32 

33 
35 

64 

67 

6  0 
24 
55 
96 

37 

55 

86 

128 

202 
239 
252 

247 

6.2 
6.9 
6.3 
4.5 

0.99 

2.93 

6.88 

13.65 

5.4 
12,8 
20.2 
26.4 

0.88 
1.76 

2.72 
3.74 

1.87 

4.69 

9,60 

17.39 

6  3 
14.6 
22.9 
30.1 

64 

74 
77 
76 

1.29 
0.97 
0.85 
0.80 


C  90 
0.88 
0.83 

25,6 
27.0 
22.5 
17.6 

8  2 
9.6 

9  2 
9  8 


35^x4M 

186 
21 
109 

990 
1120 
2110 

30x3H 

F-S 
65 

.30x3'/^ 

F-N 
70 

3.55 
16 
1,050 

20 
20 

25 
27 

45 
47 

4.8 

17.2 

47 

77 

24.8 

37  2 

67 

97 

232 
263 
222 
175 

8.8 
9.8 
6.8 
3.5 


10.38 

6.21 
14.13 
17.78 
18.65 

0.64 
1.34 
2.08 
2  89 


13,27 

6.85 
15.47 
19.86 
21.54 

73 
83 
71 

58 


1,10 

0,88 
0,85 

0  92 

1  06 


16.8 

10  2 

9.3 

10,1 

10.7 


$1000  to  $1500 
F 


1916 


3'ix5i2 

243 

22  0 

119 

1575 
1815 
3390 

34x4 
C-R 
60 

.34x4 

C-R 

60 

4.0 

21  2 

34,000 

17 
17 

34 
34 

51 
51 

6 

25 

57 

102 

23 
42 

74 
119 

305 
334 
310 
260 

7.7 
7.9 
6.4 
3.8 

0.61 

2.24 

6.00 

12.71 

8.1 
17,8 
24,8 
27.7 

0  91 

1  81 
2,72 
3,63 

1  52 

t,05 

8,72 

16  34 

9,0 
19,6 
27  5 
31.4 

74 
81 
76 
65 

1.63 
1.30 
1.08 
0.92 

0  84 
0  81 
0  79 
0  77 

25  4 
2'  9 
20^2 
Ifl.O 

7,5 
8  1 

8  9 

9  5 


1922 


3^^x4H 

185.8 
21 
118 

1390 
1610 
3000 

33x4 
C-R 
65 

33x4 

C-N 

65 

5.0 
27. 
4,800 


20 
20 


4 
4 

28 
35 


48,4 
55  4 

8  1 

32  4 

7'', 9 

129  6 

28  5 

52  8 

93  3 

150  0 

290 
282 
276 
218 

8.3 
7.3 
5  8 

2  2 

0.76 
2,82 
7.46 
16.0 

7.7 
15.1 
22  1 
23.3 

0  69 
1,49 

2  40 

3  74 

1  45 
4.31 
9  86 

19  74 

8.4 
16.6 
24.5 
27.0 

73 
72 
71 
58 

2.3 
1,65 
1.27 
1.07 

0.96 
0  97 
0  98 
1.02 

18  7 
17. > 
14  8 
11  7 

7.7 
7.7 
7.7 
9.0 


1920 


3?8x4^i 

241.6 

27.3 

118 

1440 
1475 
2915 

33x4 

,F-S 
65 

33x4 

F-N 
65 

4.0 

21,2 

3.500 

31 
31 

44 
44 

75 
75 

6  4 
25.6 
57  6 

102.8 

37.4 

56.6 

88,6 

133  8 

356 
250 
310 
270 

10.4 
9.6 

7.2 
4.4 

10 

3,02 

7.09 

14.27 

9.5 

18,7 
24.8 
28,8 

1,17 
2.35 
3  52 
4,69 

2.17 

5  37 

10.61 

18  96 

10.7 
21.1 
28.3 
33  5 

86 
85 
76 
68 

1.05 
1,05 
1.05 
0.95 

0.8 
0.8 
0.81 
0  82 

27.0 
21.8 
16.5 
13,7 

7,2 

7  3 

8  0 
8  95 


$1500  to  $2000 


1921 


3J^x5 

353.8 
36 
126 

1600 
1800 
3400 

33x4 14 
C-S 
65 

33x4^ 
C-N 
65 

3.7 

21,3 

10,700 

17,3 
17.3 

44,4 
44,4 


2Jix4?4 

247 

26  5 

120 

1510 
1730 
3240 

Uxili 
F-N 
70 

UxiH 

F-N 
70 

4  92 
18. 


61 
61 


6,4 

25.6 

57.6 

102.8 

24 
43 

75 
12 

380 
368 
369 
327 

10 
9.2 
8.3 
5,8 

0.63 
2.29 
5.99 

12,75 

10  17 
19,60 
29.60 
34.90 

1.17 
2  34 

3,50 
4,68 

1  80 

4.63 

9.51 

17.43 

11.27 
21  94 
33.12 
39.58 

67 
65 
65 
59 

2.25 
1.80 
1.37 
1.2. 

1.23 
l.Ot 
0,991 
1,08 

15.2 
14.8 
14.2 
11.2 

4  4 

5  4 
5  6 

5.75 


32 
32 

52 
54 

84 
86 

5  4 
21.6 
48,6 
86.4 

37.4 

53,6 

80.6 

118.4 

412 
375 
353 

272 

11.0 
9.4 
7.5 
4.5 

1.0 

2.86 
6.55 
12.6 

11.0 
20,0 
26.8 
29.0 

1.36 
2.77 

4  24 

5  76 

2.36 

5  63 

10.79 

18,36 

12.36 

22,77 
31.04 
34.76 

82 
76 
68 
57 

1.65 
1.43 
1.27 
1  15 

0.73 
0  86 

0  97 

1  05 

15.8 
15.3 
13  5 
11.6 

6  8 
6,3 
6.12 
6  8 


1916 


31^x5 

288 

29,4 

123 

1560 
1660 
3220 

34x4 

-N 


34x4 

-N 
80 

4.08 

22.0 

9.260 

35 
35 

46 
48 

81 
83 

7 

26 

59 

105 

42 

61 

94 

140 

413 
418 
418 
376 

11.0 

10.6 

9.6 

7.0 

1.12 
3.25 
7.50 
15.0 

11.0 
22.2 
33.4 
40.1 

1.23 
2.45 
3.75 
5.12 

2.35 

5.70 

11.25 

20.12 

12.23 
24.65 
37.15 
45.22 

83 
84 
84 

77 

1.59 
1.45 
1.10 
0.85 

0.82 
0.72 
0.66 
0.67 

16.3 
15.3 
15.3 
14.3 

0  0 
6.9 
7.5 
8.0 


$2000  to  $3000 


1923 


3Hx4 

199 

25  4 

116 

1380 
1660 
3040' 

32x4 
C-R 
60 

32x4 

C-N 
60 

4,33 

28,0' 

500 

21.6 
21.6 

32.5 
35  5 

55  1 
57.1 

8  4 

33 , 6 

75.6 

134.4 

.30  0 

55.2 

97.2 

156.0 

267 
272 
224 
180 

7.8 
6.8 
4.2 
0.8 

0.8 
2.94 
7.76 
16.6 

7  1 
14,5 
17.9 
19.2 

0.87 
1,79 
2,76 
3.78 

1  67 

4.73 

10  .52 

20.38 

7.97 
16.29 
20.66 
72.98 

74  2 
75.8 
64.0 
53.4 

1.40 
1.02 
0  82 
0.72 

0.71 
0  62 
0.63 
0.72 

26.3 
25.6 
21.4 
16,75 

10  9 
12.2 
14  2 
14.9 


1916 


33ix5 

332 

33  8 

125 


3675 
34.X4 


65 

34x4 

C-N 

65 

4.9 

22.5 

35,000 

34 
34 

34 
34 


68 

6,7 
27 
60 
108 

40,7 
61 
94 

112 


462 
450 
340 


10.4 
9.3 
5.1 

1.1 
3.5 

7.5 
15.2 


24.7 
36.0 
36.3 

0.91 
1.81 

2.72 
3.62 

2.01 

5.31 

10.22 

18  82 


26.51 
38.72 
39.92 


65.2 
63.2 
49  0 

1.80 
1.54 
1.30 
1.09 


0.83 
0.84 
0.95 

17.0 
15.0 
13  8 
12.0 


5  0 
5.7 
6.5 


Over  $3000 


M 


1918 


314 

31,25 
125 

2000 
2300 
4390 

35x5 
C-N 
60 

35x5 

C-N 

60 

5.2 
25. 
7,800 

30.5 
33.5 

56.5 
57.5 

87 
91 

7  5 

30.5 

67.5 

120 

36,5 

61 

100 

153.5 

580 
577 
565 
510 

12  0 

11,3 

10.1 

8,3 

0  97 
3.26 
8  0 
16.4 

15  45 
30  8 
45.0 
57.5 

1.49 
3.02 
4  56 
6  11 

1:46 

6  28 

12.56 

22.46 

16.94 
33.82 
49.56 
63.61 

85 
85 
83 
80 


1.50 
1  ,35 
7.13 
1.06 

0  73 
0  74 
0  75 
0.76 

16  6 
14.5 
13.0 
10  3 

4  9 
4.9 

5  0 
5  1 


1921 

12 

3.\5 

424 

43  2 

135 

2250 
2585 
4835 

35x5 
C-R 
60 

35x5 

C-N 

65 

4.36 
25. 
10,100 

28 
30 

57 
57 

85 
87 

7.5 
30.5 
67.5 

120 

34.5 

58 

96  5 

150 

584 
619 
621 
537 

11.0 
11.3 
10  5 


0.92 
3.09 
7.72 
16.0 

15  6 
33  0 
49.7 
57.2 

1.52 
3.04 
4.56 
6.08 

2  44 

6.13 

12.28 

22.08 

17.1 
36.0 
54.3 
63.3 

82 
86 
86 
76 

1.78 
1.48 
1.27 
1.11 

0.78 
0.74 
0.76 
0.79 

14.1 
13  5 
11.8 
10  0 

4.6 
4  6 
4.6 
4  9 


1917 


3?^x5i^ 

340 

33  7 

136 

1800 
2000 
3800 

34x41.^ 
C-R 
55 

34x4^ 
C-R 
60 

3.69 
20. 
12,000 

27. 
28.5 

40.5 
40.5 

68.5 
'69.0 

6  0 
24 
55 
96 

33 

51.5 

83 

124  5 

430 
480 
470 
432 

10.0 

10.8 

9.8 

7.7 

0.88 

2  75 

6.64 

13.27 

11.47 
25  60 
37.60 
46.1 

1.08 
2.16 
3.24 
4  32 

1.96 

4.91 

9.88 

17.59 

12.55 
27.76 
40.84 
50.42 

78 
86 
85 
79 

1  35 
1  20 
1.03 
0.95 

0.67 
0.66 
0.65 
0.64 

23.0 
20.7 
18.0 
14.6 

7.2 
6  7 
6  9 
7.6 


1920 


3^x6^ 

298 

22.5 

132 

1825 
2235 
4060 

32x4H 
C-N 
45 

32x41^ 
C-N 
65 

3.62 

18.3 

8,500 

27.2 
27.2 

61  0 
61.0 

88.2 
88.2 


22 
49.5 
88  0 


49.2 

76.7 

115.2 


359 
341 
330 


7.4 
6.3 
5.1 


2.62 

6.13 

12.28 


19.1 
27.3 
35.2 


3.26 
4.88 
6.51 


5.88 
11.01 
18.79 


22.4 
32.2 
41  7 


67 
64 
62 


1.08 
0.98 
0.90 


0.69 
0.67 
0.65 


19.3 
17.7 
13.6 


8.2 
8.6 
8.6 


1920 

6 

4Hx5H 

525 

48.6 

142 

2300 
3000 
5300 

35x5 
C-N 
80 

35x5 

C-N 
80 

3.52 

23.0 

15,000 

35 
35 

79 
79 

114 
114 

6.9 

27.6 

62.1 

110.4 

41.9 

62.6 

97  1 

145.4 


695 
612 


11  0 

8.6 

1.12 

3.34 

7.75 

15.51 


55.6 
65.2 

2  11 
4.21 
6.32 
8.42 

3.23 

7.55 
14.08 
23.93 


61.9 
73.6 


99 

88 

1.20 
!  32 
1  25 
1  05 


0.67 
0.71 

15.9 

12.3 

10.5 

9.8 


4.3 

4.7 


'  Closed  body,  all  others  open  types. 

■^  •Slcum  car. 

*  Baaed  on   indicated  horsepower. 


*  Has  planetary  gearset  which  produces  abnormal  friction  when 
roar  wheels  are  driven  with  lever  in  neutral  position. 
F — Fabric. 
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eter  Tests. 


STEAM 

TRUCKS 

CLASS 

s» 

Speed 
M.P.H. 

T 

u 

V 

..'. C«r 

1918 

1919 
4 

4Hx4H 

240 

27.0 

130 

1,700 
1,760 
3,460 

34x4^ 
F-N 
75 

34x41^ 
F-N 
75 

4.6 

22 

Year— Model 

2 

4 

3Kx5 

220 

22.5 

132 

1,585 
1,880 
3,465 

35x5 

F-N 

90 

35x5 

F-N 

90 

6.0 

23 

250 

31 
31 

64 
64 

95 
95 

7 

16 
28 
43 

38 
47 
59 
74 

413 
400 
363 
315 

10.4 
9.8 
8.5 
6.7 

1.01 
1.90 
3.15 
4.90 

11  0 
16.0 
19.3 
21.0 

1.71 
2.57 
3.42 
4.28 

2.72 
4.47 
6.57 
9.2 

12.7 
18.6 
22.7 
25.3 

79 
78 
71 
63 

1.08 
1.08 
1.08 

4 

4?4'x6 

425  3 

36.0 

160  5 

4,520 

6,625 

11,145 

36x5 

-S 
Solid 

40.5 

-S 
Solid 

9.56 

46.0 

305 

83  1 
83  / 

201  \ 
212  / 

284  \ 
295 

13  8  1 
31 
56  f 

I 

No.  of  Cylinders 

4x5 

Bore  «nd  Stroke — Inches 

Piston  Displacement — Cu.  Ins. 

20 

H.P.  Rating 

130 

Wheel  Base— Inches 

1,705 

fPront 

2,215 
3,920 

36x4H 

Weight  Lbs.  on  Wheels    {Rear 

iTotal 

fSiie 

Front  Tires ^  Type  and  Tread 

[Infl'n  Press.   .. 

fSi/e    

ZhxiVi 

Rear  Tires {Type  and  Tread 

llnfl'n  Press 

Gear  Ratio 

1.5 

25.3 

.    .    .  .Frontal  Area — So.  Ft. 

16,500 

Miles  Run  to  Date 

20 

10 
20 

10 
20 

10 
20 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 

15 

.      20 

25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 
20 
25 

10 
15 

20 
25 

10 

J^ 

1        25 

26 
26 

35 
36 

61 
62 

6.6 

Rollin;  Resistance 

20 

Frort  Wheels— Lbs. 

63 

Rollin?  Resistance 

63 

Rear  Wheels— Lbs. 

83 
83 

Rolling  Resistance 

Crmplete  Car — Lb. 

7.6 
30.4 

68.4 
121.6 

26 

Wind  KesisUncc,  Various  Speeds.  Lbs. 

27.6 
5  .4 

32.6 

96.8 
114 
139  f 
\ 

88.4 
141.6 

52 

Tractive  Effort,  Level  Road.  Lbs. 

763 
367 
212 
143 

7.8 

300 
322 
385 
360 

7.4 

1,009  1 
870 
640  ' 

) 

8.1  1 
6.7 
4.4  -■ 
1 

Maximum     Tractive     Tfforf     Direct 
Drive— Lbs. 

3.0 

9.3 

Cent. 

0.74 

2.70 

7.1 

15.1 

0.87 

2.58  1 

4.55  1 

7.41   < 

J 

Rear  Wheel  H.P.  Level  Road 

19.6 
17.0 
15.3 

1.68 
3.4 
5.0 
6.7 

2.42» 
6.1' 

8.0 
12.8 
20.5 
24.0 

0.93 
1.4 

1.92 
2.4 

1.80 

27.0  1 
34.8 
34.2  C 

) 

5.37  ] 

8.25 

11  30  f 

) 

7.95  1 
12.80 
18.71 

Hear    Wheel    H.P.    Maximum    De- 
veloped 

H.P.   Lost — Tra^'m'ssion  and   Rear 
Tires 

12.1' 
21. 8» 

4.69 

Brake  H.P.  Renu'red  Level  Road 

22' 
22 » 
22' 
22' 

246' 

123' 

83' 

62' 

1.83» 
1.55' 

8.9 
14.2 
22.4 
26.4 

65.0 
69.0 
81.5 
77.0 

2  50 

32.4  1 
43  1 

45  5  1 
) 

77  1 
68  1 
54  f 

1.50  \ 
1.25 

1  13  f 
1 

Brake  H.P.  Maximum  Developed 
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tion  gears,  propeller  shaft  and  primary  shaft  of  gearset, 
is  in  nearly  all  cases  from  50  to  100  per  cent  higher  than 
that  of  the  front  wheels,  indicating  that  the  friction  of 
parts  other  than  the  tires  is,  in  this  case,  a  material  factor. 
The  divergence  as  between  different  cars  is  considerable, 
the  resistance  varying  from  a  minimum  of  about  25  lb. 
to  a  maximum  of  79  lb.  in  the  case  of  pneumatic-tired 
vehichs.  The  weight  of  the  rear  wheels  in  these  two  cases 
was  1120  and  3000  lb.  respectively,  the  resistance  in  pounds 
per  ton  being  44.7  in  the  first  case  and  52.7  in  the  second. 
In  most  cases  the  resistance  is  slightly  higher  at  40  m.p.h. 
than  at  lower  speeds,  but  the  difference  is  not  great.  Roll- 
ing resistance  of  the  entire  car  is,  of  course,  the  sum  of 
the  resistance  considered  under  the  two  preceding  heads. 
That  it  varies  materially  as  between  various  cars  even  of 
the  same  weight  and  tire  equipment  is  at  once  evident 
from  inspection  of  the  tabulated  data.  A  part  of  this  dif- 
ference is  no  doubt  due  to  variations  in  adjustment  and 
lubrication  but  it  is  a  noteworthy  fact  that  material  differ- 
ences do  exist  and  that  in  many  cases  the  cause  cou'd  be 
easily  remedied  with  considerable  saving  in  power  and 
fuel  as  well  as  in  wear  if  the  fault  were  more  generally 
recognized. 

If  the  rolling  resistance  figures  are  reduced  to  a 
comparative  basis,  that  is  expressed  in  pounds  per  ton, 
it  will  be  found  in  most  cases  that  cars  equipped  with  cord 
tires  have  an  average  total  rolling  resistance  of  about  35 
lb.  per  ton  as  against  50  or  more  lb.  per  ton  with  fabric 
tires.  If  we  compare  some  rather  extreme  cases,  say  that 
of  cars  E  and  G  in  the  same  price  class  and  weighing  re- 
spectively 3390  and  2915  lb.  both  having  4-in.  tire.-,  the 
first  cords  and  the  second  fabric  type,  we  find  that  car  E 
has  a  total  rolling  resistance  of  51  lb.  or  30.1  lb.  per  ton, 
while  car  G  has  a  resistance  of  75  lb.  or  51.4  lb.  per  ton, 
an  increase  of  over  70  per  cent.  In  terms  of  power  re- 
quired for  propulsion  on  a  level  road,  wind  resistance  not 
included,  the  figures  are  respectively  2.72  and  4.0  hp. 
actual,  or  1.6  and  2.74  hp.  per  ton  at  20  m.p.h.  At  40 
m.p.h.  the  power  required  is  twice  as  great.  The  differ- 
ences may  not  seem  material  as  compared  to  the  maximum 
power  capacity  of  the  engine,  but  when  it  is  reaMzed  that 
under  the  light  loads  involved  the  engines  in  questioii  use 
1.05  and  1.30  lb.  of  fuel  per  b.  hp.  respectively  it  is  evi- 
dent that  the  economy  can  be  materially  improved  by 
avoiding  unnecessary  power  losses. 

Wind  Resistance  and  Tractive  Effort 

The  figures  on  wind  resistance  in  the  table  are  com- 
puted, as  already  explained,  by  determining  the  projected 
frontal  area  of  the  car  and  multiplying  the  number  of 
square  feet  by  0.003,  the  square  of  the  speed  in  m.p.h. 
This,  of  course,  is  only  an  approximation,  since  the  wind 
resistance  is  materially  affected  by  the  stream  lines  of  the 
body,  but  it  serves  well  enough  fcr  comparative  purposes. 
According  to  the  figures  given  frontal  areas  vary  from  16 
to  32.5  sq.  ft.  on  the  passenger  cars  listed.  No  doubt 
these  areas  could  be  decreased  in  some  cases  by  improved 
body  design,  but  precise  methods  of  measuring  wind  re- 
sistance are  needed  before  the  effect  of  such  changes  can 
be  predicted  with  certainty.  It  will  be  noted  that  the  wind 
resistance  becomes  a  factor  of  some  importance  even  at 
speeds  as  low  as  20  m.p.h.  At  higher  speeds  or  when 
driving  against  the  wind,  the  wind  resistance,  according 
to  the  method  of  figuring  here  employed,  is  shown  to  ex- 
ceed in  amount  other  level  road  resistance  factors. 

The  figures  in  the  column  headed  "tractive  effort,  level 
road,"  in  the  table  are  obtained  by  simply  adding  together 
the  wind  resistance  and  the  front  wheel  resistance.  This 
gives  the  pull  which  must  be  exerted  at  the  periphery  of 
the  driving  tires  to  propel  the  vehicle  on  a  hard,  level 
road  at  the  various  speeds  indicated.     In  testing  cars  on 


864 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


April  20,  1922. 


20  30 

MILES    PER   HOUR 


30i 


z 
o 


O  ' 


=!10- 


-70 

N 

.^^^ 

60 

UJ 

§40 

a. 

UI 

S30 
o 

X 

20 
10 

S 

:^. 

— 

V 

\^ 

^. 

\ 

rf 

^ 

*^ 

?iH 

lif. 

*.C 

S 

X 

tf 

i 

- 

td^ 

<_ 

5< 

^ 

'S 

tr 

1«^ 

4 

n 

^^ 

i^, 

fVEi  Hk  ^MA'kAxiMiiu 

2 

:5 

= 

^ 

P'-" 

"^ 

■^ 

^g: 

^ 

b--: 

• 

- 

^ 

^ 

^ 

^ 

i 

sikWCL 

<• 

-^ 

.-'J.. 

n 

ifVi*- 

W 

m& 

SSJS 

I 

yti 

'-'" 

-T 

10 


20  50 

MILES    PER    HOUR 


40 


1.5 


10 :: 


o 
m 


iOS 


50 


70 

^ 

— — 

~~~" 

— 

— 

— 

— 

2.0 

> 

<A 

. 

TA-t     ^f^ 

15 

^ 

30 

WW 

J' 

Ui 

|40 
u 

§30 

z 

20 
10 

1 

< 

^ 

"^ 

?. 

, 

z 
o 

s 

4 

lA 

1.5 

520- 

s 

V 

•/ 

«i 

.t' 

ft 

Ll 

\c 

4 

> 

<; 

«t; 

V 

Of 

UJ 

%^ 

►•^ 

li" 

■^ 

-* 

^ 

^ 

^ 

■> , 

— 1 

r^ 

H 

^ 

^ 

r- 

1.0 

UJ 

1  1 

>, 

- 

— 

*» 

>ii 

«^ 

iM 

r- 

i.y 

I' 

^* 

^ 

^ 

^ 

l»' 

ft^ 

?f 

y. 

»*** 

.'' 

p« 

^^* 

n 

U 

:S-t-i 

->.« 

vj> 

^ 

n  - 

•s 

»«>* 

^^ 

.-• < 

u 

05 

"         0 

1 

) 

r 

2( 
•1IL 

) 
ES 

F 

EF 

.   H 

3 

OU 

0 
R 

4( 

) 

5C 

u. 

u. 

o 


30 1 


< 


■^20- 


10- 


70 

.; 

60 
<^50 

Ui 

2  40 

ui 
w> 

o30 

I 

20 
10 

v 

"N 

A  - 

•s 

^ 

<?. 

^, 

<. 

^.-f^*-. 

"^^ 

s4'oi« 

d 

^^ 

M 

"" 

*^ 

\ 

^2WaC 

MMf^ 

^I&LVcE 

•>> 

!!s 

^''' 

«l 

J^ 

u- 

i 

koit 

^ 

A: 

»^ 

ST" 

\ 

•J 

P^l 

1^- 

«a::».- 

li< 

>i 

^V'^k^Fli 

ElPk? 

l^1 

.^n 

.F 

> 

-i 

if  X  1" 

yv^:- 

•-; 

.. 

li' 

Lt' 

tft 

L^tij 

l£*-p 

^ 

;:i. 

.Jij 

■^ 

1 

1 

10 


20  30 

MILES    PER    HOUR 


40 


12.0 


ti. 


-15: 


a. 
a: 


a. 
o 


I 


-l.0i 


o 
lb 


50 


.0.5 


30 


<20 
o 


UJ 

=!10 

2 


0  ^ 


10 


20  30 

MILES    PER     HOUR 


40 


50 


30-1 


< 
o 

d. 

UJ 

a. 


20 


5  10- 


70 

~ 

"• 

f*v 

5, 



— 

' — 

— 

— 

— 

— 

— 



— 

2.0 

\ 

^ 

k 

60 
50 

taJ 

|40 

Q. 

UJ 

S30 
0 

X 

20 
10 

H 

N 

<0 

^ 

1^, 

si 

'A 

15 

^ 

(f. 

t 

<. 

^ 

^ 

■  J, 

r^^ 

fi^ 

« 

^ 

i»« 

. 

M 

i.p 

.G 

-I 

Et 

'£ 

'J 

^0 

> 

p 

■*«  ■» 

"s 

^ 

^H- 

^ 

^•■^ 



■* 

r-"^ 

1  A 

n 

,> 

^ 

^EliP 

B. 

HA 

"> 

^- 

lA^. 

.'• 

A 

Lj' 

n 

.V^- 

fc^ 

a 

.N^ 

^^ 

> 

>• 

r 

1*1  J 

,0 

kD 

_^ 

^ 

'V, 

11 

^ 

'> 

B 

H 

-1 

,i' 

i- 

.s 

^^ 

i 

E-ff. 

_. 

= 

i-- 

:S 

ij 

OS 

10 


20  30 

MILES    PER     HOUR. 


40 


50 


20 


< 
o 

of 

UJ 

a. 
in 

5 10 


0-' 


^0 

$r 

•« 

:^ 

^ 

0» 

If 

■>i 

iii 

I 

•*■ 

1< 

< 

•/ 

H 

1.5 

40 

1) 

V, 

^ 

ki 

a 

Vi 

5i 

[t. 

ff< 

^ 

^ 

^Kffr 

1      1 

In 

5j 

5*> 

30 

•SpSj 

[g 

to 

T^^ 

,."•. 

-ril 

^ 

■  •.'«' 

kW 

Ufi 

l^ 

^Jl." 

^* 

*■ 

**, 

1  n 

20 

PI 

fFl 

1 

*v 

I 

M 

^ 

n 

^ 

— ?•- 

■  « 

•i 

^ 

h- 
1  1 

pp 

^» 

P* 

A 

?= 

^ 

J^""^ 

- 

-J 

10 

^K 

e! 

••t 

t 

■  f>  ' 

l4. 

F%EI 

J 

^ 

1^ 

^ 

•^ 

f 

«: 

I. 

"( 

I 

i.f 

LI^ 

-^ 

0^ 

C 

■ 

1C 

)  • 

M 

2 

LE 

} 
s 

PE 

R 

HC 

3 

JUf 

4 

0 

5C 

■ 

20 


< 
a: 

UI 

a. 
vnlO 


0  ■" 


20  30 

MILES    PER    HOUR 


30n    60 


50 
HOUR. 


Performance   curves    of 


^Apnl  20,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


865 


10 


20  30 

MILES    PEB.    HOUK 


40 


,30 


!20 


;io- 


50 


/o 

~ 

P 

1 

^ 

" 

— 

a 

) 

60 
50 

Ul 

o40 

>n 
gJO 

z 

20 
10 

o 

^ 

^ 

X 

— 

J 

Vl 

^y 

t^ 

y^ 

tc 

i^fy 

y' 

o. 
1.5^ 

V 

"vJ 

■i 

d 

yT 

•*~ 

<f 

^^L 

' 

^ 

/^ 

1^ 
o 

r%< 

:^' 

'ft 

tki 

./ 

2 

- 

'P 

^^. 

tc 

?>ir.. 

X 

o: 

^-t^ 

flnT^^ 

•S^aL^ 

>Bij 

Ui 

10*^ 

^''' 

*<;«a]g£ 

■" 

UJ 

-^ 

^^ 

1 

,<rt 

^ 

> 

^ 

3 

.^ 

0 

* 

:t  PER  B,H,P 

Co^ 

t_ 

Ml 

aojMi^^ 

U. 

~ 

^'i 

\it\.  %^ 

1 

m 

*i. 

i 

ri-r 

\.r^ 

-^Ti 

1 

OS 

( 

) 

1 

9 

M 

2 
LE 

0 
s 

PE 

R. 

H 

50 
OUR 

4 

0 

5( 

3 

iUi 

bO 
50 

1  ■ 

I 

' 

,*■ 

J^- 

— 

r' 

15' 

z 
o 

I 

l) 

/3^ 

^^ 

k- 

^' 

pQlC^ 

^^ 

fs- 

Sr^^P.n 

^ 

2  20 
10 

'^ 

^//.r-^><^ 

a: 

r^ 

> 

^^». 

£t 

^ 

?A 

n 

»■ 

~ 

LV 

^^ 

iT^ 

M. 

P4 

e^ 

^^ 

^ 

•< 

^ 

L 

a,o- 

\\\ 

i^i^ 

1 

't-^ 

?- 

^ 

^..„ 

1^^ 

!;'' 

i^ 

-k^ 

s 

t 

^ 

-± 

r  1 

•u 

•L 

pEEfi^J 

ij 

3? 

r^ 

-j^o> 

rij«A^i 

*« 

f. 

^i^ 

.»' 

" 

" 

n- 

.. 

.«■ 

-<w- 

"i^' 

"1 

05 

10 


20  30 

MILES    PER     HOUR 


40 


50 


20  30 

MILES     PER    HOUR 


yx\ 


z 
o 

d  2(H 

< 
o 


10 


70 

n 

y 

' 

^^ 

1   1   1  !   ■   1   '   i   '   '^^ — ^ 

N" 

V 

V 

M    !    '    1    !^^?-1 

^r- 

1  i 

OU 

> 

s 

^Z'.      t^>^      1 

.lea- 

t'^ 

1 

'^'^  ^       ' 

If 

ulO 

1      ^y^^  a              ' 

y 

ixj^f    1         >^^^ 

^ 

n  i  ■>>  i 

o'  xn 

> 

^ 

:^* 

^     £ 

O  30 

X 

1 

■Sci£V£L»«,» 

•*— — OlA^ 

/ 

20 

'^'  1 

-^^^ 

>       <       .^ 

10 

>' 

'   FUEL  rER_5iiS^-- 

1                           " 

X 

'   j 

1  j  j 

*S^S^ 

-^ct^^         Ml' 

^ 

.'.i-Uu 

..^i>-i  -H- 

»-»^           1        II        1        ! 

06 

10 


20  30 

MILES     PER     HOUR 


40 


50 


30i 


a. 

Ui 
Q. 


10 


oJ 


10 


20  30 

MILES     PER    HOUR. 


40 


50 


40n 


20  30 

MILES     PER     HOUR. 


40 


50 


< 


20- 


10 


QJ 


10 


20  30 

MILES    PER     HOUR. 


Performance  curves  of  passenger  cars  K  to  R. 


the  dynamometer  here  described  the  brake  is  set  to  give 
a  load  equivalent  to  the  tractive  effort  required  for  level 
road  operation  at  the  respective  speeds,  and  the  fuel  con- 
sumption is  then  measured.  The  horsepovv^er  developed 
at  the  rim  of  the  rear  wheels  under  this  condition  is  com- 
puted by  simply  multiplying  the  pull  by  the  speed  in  m.p.h. 
and  dividing  by  375.  The  figures  thus  obtained  are  set 
dow^n  in  the  column  headed  "rear  wheel  hp.  level  road." 
In  order  to  find  the  b.hp.  required  for  level  road  operation 
it  is  necessary  to  add  to  the  rear  wheel  hp.  the  loss  in 
power  between  the  engine  and  the  road,  including,  of 
-course,  the  power  lost  in  the  rear  tires.  This  is  assumed 
to  be  the  same  as  the  power  consumed  in  the  rolling  re- 
sistance of  the  rear  wheels  and  the  parts  driven  by  them 
when  the  gears  are  in  neutral  and  is  obtained  by  multiply- 
ing this  rolling  resistance  in  lbs.  by  the  speed  in  m.p.h. 
and  dividing  by  the  constant  375. 


That  this  is  not  a  precisely  correct  method  is  probable, 
because  the  power  loss  when  the  gears  are  driving  under 
load  is  presumably  not  the  same  as  when  they  are  running 
idle.  It  is  doubtless  true  also  that  the  tires  consume  a 
somewhat  greater  power  when  transmitting  power  than 
when  rolling  idle.  Furthermore,  when  the  engine  is  driv- 
ing the  car  even  on  direct,  the  secondary  shaft  of  the 
gearset  is,  in  most  cars,  turning  and  consuming  more  or 
less  power  due  to  churning  of  the  oil  or  grease  in  the 
gearset.  When  the  wheels  are  driving  the  propeller  shaft 
and  the  primary  gearset  shaft  attached  to  it,  the  secondary 
shaft  does  not  turn,  hence  the  loss  to  this  source  io  not 
included  in  the  measurements  of  transmission  losses  here 
given.  While  this  discrepancy  is  well  recognized  by  Prof. 
Lockwood  and  his  associates,  it  is  probably  not  a  very  con- 
siderable factor  in  most  instances,  and  can,  therefore,  be 
overlooked  without  great  error.     In  any  case  the  results 
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Curves  showing    the    performance   of  the   steam    passenger    car   S,   the    light    (gasoline   engine   driven)    trucks   T    and    U 

and   the   heavy    "Class   B"   Army  truck    V. 


here  reported  shed  much  light  upon  factors  which  are 
given  far  too  little  consideration  by  most  automotive  en- 
gineers and,  therefore,  serve  a  highly  useful  purpose,  es- 
pecially in  the  absence  of  more  precise  information  on  the 
various  points  in  question. 

The  practice  of  making  tests  v^^ith  loads  substantially 
equivalent  to  those  imposed  upon  the  engine  in  level  road 
operation  is  especially  to  be  commended,  for  there  is  far 
too  little  data  secured  in  general  under  these  conditions 
which  are  the  prevailing  ones  in  service  and  therefore  of 
great  importance.  Consequently,  while  it  is  readily  ad- 
mitted that  the  tests  do  not  precisely  duplicate  the  condi- 
tions of  level  road  operation,  they  do  closely  approximate 
them  and  are  far  better  than  any  arbitrary  selection  of 
load  which  may  or  may  not  be  indicative  of  usual  service 
conditions. 

It  is  interesting  to  note  from  the  tabulated  data  that  the 
rear  wheel  hp.  for  level  road  operation  at  20  m.p.h.  is  in 
most  cases  well  under  3  hp.,  the  minimum  figure  recorded 
is  2.29  and  the  maximum  for  a  passenger  car  4.03  hp.,  the 
latter  applying  to  a  car  which  weighs  5180  lb.  The  rear 
wheel  hp.  for  level  road  operation  increases  at  a  higher 
rate  than  the  speed  due  to  the  factor  of  wind  resistance, 
which  increases  as  the  square  of  the  speed.  It  is  a  sig- 
nificant fact  that  at  20  m.p.h.  the  rear  wheel  hp.  required 
for  level  road  operation  is  only  2''>  or  25  per  cent  of  the 
maximum  available,  while  with  som.e  of  the  larger  cars  it 
is  only  10  per  cent  of  the  maximum  available.  This,  of 
course,  means  that  the  car  has  a  very  low  average  power 
factor,  and,  since  the  economy  of  throttling  engines  of  the 
conventional  type  is  low  at  low  loads,  the  engine  operates 
most  of  the  time  under  loads  at  which  its  thermal  efficiency 
is  poor. 

The  maximum  tractive  effort  which  tiie  cars  tested  are 
capable  of  developing  when  running  in  viirect  drive  is  of 
interest  chiefly  as  indicating  the  reserv^e  power  which 
American  cars  have  for  hill  climbing  and  rapid  acceleration. 
The  advantage  of  this  quality  is  appreciated  by  the  user 
insofar  as  it  affects  performance  to  a  marked  degree,  but 
the  adverse  effect  upon  the  fuel  economy  which  is  involved 
in  the  use  of  large  gear  reductions  and  consequent  high 
engine  speed  with  its  accompanying  excessive  friction  loss 
and  average  operation  under  low  throttle  conditions  is 
seldom  fully  appreciated. 

The  maximum  grade  (expressed  in  per  cent)  which  the 


car  will  climb  in  high  gear  at  the  various  speeds  is  de- 
termined readily  by  dividing  the  net  tractive  effort,  or 
the  maximum  tractive  effort  minus  the  tractive  effort  for 
level  road  operation,  by  the  weight  of  the  car  plus  what- 
ever load  it  carries.  In  the  figures  here  given  the  weight 
of  the  driver  only  is  added  to  that  of  the  car  in  computing 
maximum  grade  which  the  car  will  climb  on  direct  drive. 
Since  acceleration  is  equal  to  the  force  acting  divided  by 
the  mass  of  the  body  whose  velocity  is  changed,  the  ac- 
celerating ability  of  the  car  is  easily  computed  by  dividing 
the  net  tractive  force  by  the  weight  of  the  car  plus  the 
load  it  is  carrying,  and  multiplying  by  g,  the  acceleration 
of  gravity.  Accelerating  ability  varies  with  the  speed, 
just  as  the  grade  which  the  car  can  climb  varies,  both 
becoming  zero  at  the  maximum  level  road  speed  which  the 
vehicle  is  capable  of  attaining. 

Brake  Horsepower  of  the  Engine 

The  brake  horsepower  which  the  engine  is  required  to 
develop  for  level  road  operation  at  average  driving  speeds 
is  small  as  compared  to  its  maximum  power  at  these  speeds. 
The  average  at  20  m.p.h.  for  17  passenger  cars  is  about 
5.4  hp.  as  against  a  maximum  hp.  average  at  the  same 
speed  of  23.8.  In  other  words,  under  what  may  be  con- 
sidered a  normal  operating  condition,  the  average  engine 
develops  from  one-fifth  to  one-quarter  of  the  power  it  is 
capable  of  developing  at  that  speed.  Even  the  heaviest  of 
the  passenger  cars  tested  requires  only  7.55  b.hp.  to  propel 
it  at  20  m.p.h.  on  a  level  road  while  some  of  the  lighter 
cars  require  only  a  little  over  4  b.hp.  Were  facts  such  as 
these  more  generally  appreciated,  it  seems  almost  incredi- 
ble that  so  little  attention  would  have  been  given  to  making 
engines  which  are  more  efficient  at  the  light  loads  obtained 
in  normal  use. 

It  is  instructive  to  note  from  Table  II,  which  is  con- 
densed from  Table  I  but  contains  some  additional  com- 
putations, the  relative  importance  of  the  three  losses 
"vhich  together  exactly  balance  the  power  developed  at  the 
flywheel  of  the  engine.  These  are  (1)  the  rolling  re- 
sistance of  the  front  wheels,  (2)  the  power  losses  between 
the  engine  and  the  driving  surface  of  the  rear  tires,  in- 
cluding the  losses  in  these  tires  and  (3)  the  wind  resist- 
ance. It  will  be  seen  that  (1)  varies  from  20.2  to  30.8 
per  cent  of  the  total,  the  average  being  nearly  27  per  cent. 
Item  (2)  accounts  for  an  average  of  46  per  cent,  varying 
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from  37.5  to  55.7  per  cent  of  the  total,  while  item  (3) 
averages  the  same  as  Cl)  but  varies  from  19.5  to  37.8  per 
cent  of  the  total.  These  figures  apply  to  a  speed  of  20 
m.p.h.  on  a  level  road,  with  no  head  wind.  At  other  speeds 
and  loads  the  factors  vary,  the  windage  in  particular  in- 
creasing rapidly  with  increase  in  speed. 

If  it  is  assumed  that  the  rolling  resistance  of  the  rear 
tires  alone  is  the  same  as  that  of  the  front  tires  the  re- 
maining power  losses  attributable  to  friction  of  mechanical 
parts,  including  the  gearing  in  the  axle  and  the  bearings 
plus  the  losses  caused  by  any  churning  action  on  lubricants 
amounts  to  about  20  per  cent  of  the  total  brake  power 
developed  by  the  engine.  Tire  losses  alone  probably  amount 
to  about  half  of  the  total  under  the  conditions  in  question, 
and  these  losses  are  minimized  when  a  good  grade  of  cord 
tire  properly  inflated  is  used.  That  there  is  a  large  varia- 
tion both  in  the  amount  and  percentage  of  the  various 
losses  is  at  once  evident,  but  the  reason  for  the  variations 
are  not  apparent  from  the  data  in  hand.  It  is  probably 
fair  to  assume,  however,  that  the  higher  figures  can  be 
bettered  in  most  cases  if  a  more  detailed  analysis  of  the 
reasons  for  the  loss  were  made.  In  comparing  the  figures 
for  different  cars  it  should  be  borne  in  mind  that  rolling 
resistance  usually  increases  with  increase  in  weight,  other 
things  being  equal.  Evidently  other  things  are  not  equal 
in  some  of  the  cases  recorded.  Probably  the  variation  in 
tire  equipment  accounts  for  a  considerable  part  of  the 
difference  in  some  instances. 

Efficiency  of  Power  Transmission 

If  we  accept  as  correct  for  conditions  of  power  trans- 
mission the  power  losses  recorded  we  find  that  the  ratio 
of  power  delivered  at  the  periphery  of  the  driving  tires  to 
the  brake  power  developed  by  the  engine,  or  what  may  be 
termed  the  efficiency  of  the  drive  is  0.89  to  1  in  the  average 
case  for  passenger  cars  running  under  wide-open  throttle 
at  20  m.p.h.  The  variation  under  this  condition  is  from 
78.5  to  93.2  per  cent.  The  reasons  for  believing  that  the 
power  losses  are  somewhat  greater  when  the  transmission 
system  is  running  under  load  rather  than  running  idle,  as 
it  was  when  the  power  losses  here  given  were  measured, 
have  already  been  stated. 

There  is  little  doubt  that  the  tires  are  much  the  largest 
single  source  of  power  loss  in  the  transmission,  even 
though  they  be  of  the  cord  type.  For  this  reason  such 
relatively  slight  difference  as  may  be  caused  by  differences 
in  the  bevel  gears  are  probably  not  of  great  importance  in 
the  total,  although  it  is  quite  conceivable  that  a  change  in 
the  type  of  gearing  employed  might  have  a  marked  effect. 
It  should  not  be  forgotten,  however,  that  the  total  loss  in 
the  mechanical  parts  other  than  the  tires  is  quite  consid- 
erable, as  already  pointed  out,  so  that  each  of  these  losses 


TOTAL  B.H.P.  REQ,UIREO 
TO  PROPEL   AVERAGE 
AMERICAN  PASSENGER.  • 
CAR  ON  LEVEL  ROAD  AT 
20  M.P.H.    100% 

2b.9% 

CONSUMED    IN 
^OVEaCOMING  ROLLING 
RESISTANCE  OF  FROKT  WHEEL* 

J 

CONSUMED    IN 
OVERCOMING   ROLLING 

^   RESISTANCE  OF  REAR 

i     WHEELS.  AXLE  AND 
TRANSMISSION    PARTS 

CONSUMED  IN 
OVERCOMING 
f                 WIND 

RESISTANCE 

46.2% 

26.9% 

Chart    showing     losses    which     balance    the     power     ce- 

veloped    by    the    engine    of    the    average    passenger    car 

when    running    at   20   m.p.h.    on    a    hard    level    road. 

should  be  minimized  in  the  interest  of  high  over-all  effi- 
ciency. 

Fuel  Economy  at  Various  Loads 

Coming  now  to  the  matter  of  fuel  consumption,  we  find, 
as  anticipated,  that  the  rate  at  which  fuel  is  used  per 
b.hp.  at  the  light  loads  of  average  normal  use  is  very 
much  greater  than  at  full  load.  The  average  consumption 
of  17  of  the  passenger  cars  listed  is  0.80  lb.  per  b.hp.-hr.  at 
wide-open  throttle  and  a  speed  of  20  m.p.h.,  the  maximum 
and  minim.um  figures  for  the  same  conditions  being  re- 
spectively 1.04  and  0.66  lb.  With  the  engine  operating 
under  level  road  conditions  and  at  the  same  speed  the 
average  consumption  of  the  same  17  cars  is  1.34  lb.  per 
b.hp.-hr.,  or  nearly  70  per  cent  higher  than  at  full  load. 
The  maximum  and  minimum  figures  under  this  condition 
are  respectively  1.80  and  0.97  lb.  From  curves  given  in 
the  accompanying  charts  it  is  apparent  that  in  most  cases 
the  engine  operates  most  efl^ciently  when  running  under 
wide-open  throttle  at  speeds  corresponding  to  20  or  30 
m.p.h.  on  the  road,  a  condition  of  operation  which  obtains, 
in  all  probability,  much  less  than  1  per  cent  of  the  time 
the  car  is  in  actual  operation.  Under  the  conditions  of 
average  normal  operation,  on  the  other  hand,  the  thermal 
efficiency  averages  little  more  than  half  that  obtainable 
under  the  comparatively  unusual  condition  of  wide-open 
throttle.  Such  a  condition  would  not  be  tolerated  in  the 
operation  of  any  other  class  of  powerplant  in  extensive 


Table  II. — Showing  Brake  Horsepower  Required  to  Propel  Car  on  Level  Road  at  20  M.P.H.  and  the  \  arious 

Factors  Responsible  for  Consumption  of  This  Power 

.—A s  ,, C ,  , E ,  , G s  , 1 .  .. K ^  , Q . 

*-ar                                           i'erOiit  Per  Cent                 Per  Cent                Per  Cent                Per  Cent  Per  Cent  Per  Cent   .\verage 

Hp.      of  Total  Hp.     of  Total  Hp.      o-:  Total       Hp.       of  Total       Hp.      of  Total  Hp.     of  Total       Hp.      of  Total    Per  Cent 

Type  of  Tires Fabric  Cord  and  Fab.              Cord                      Fabric                                Fabric-  Cord  Cord 

Hp.      Consumed      in                                                                                      t 
Overcoming  Front 
Wheel  Rolling  Re- 
sistance          1.09          20.2  1.6,->          35.2  0.91          22.5          1.65          30.8          1.71          30.4  1.15          2-1.4          l.ST          24. S          26.9 

Hp.  Con.sumed  in 
Overcoming  Roll- 
ing Resistance  of 
Rear  Wheels,  Axle 
and  Transmission 
PaJt.s    2.93*        54.2  1.76  37.5  l.Sl  44.7  2.35  43.7  2.77  49.2  1.79  37.8  4.21  55.7  46.2 

Hp.  Consumed  in 
Overcoming  Wind 
Resistance    1.39  25.6  1.28  27.3  1.33  32. S  1.37  25.5  1.15  20.4  1.79  37. S  1.47  19'  26.9 

Total  =  B.  Hp.  Re- 
quired to  Propel 
Car  on  T>evel  Roads     5.41*      100.0  4.69        100.0  4.05        100.0  5.37        100.0  5.63        100.0  4.73        100.0  7.55        100.0        100.0 

*Ha.«i  planetary  gearset  which  produces  undue  friction  when  rear   wheels  are  dri\en   with  gear  .•jhift  lever  in   neutral  position. 
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use.  Most  powerplants  are  designed  to  give,  so  far  as 
possible,  their  maximum  economy  under  the  conditions  for 
which  they  are  most  used.  Not  so  the  motor  car  engine. 
There  are  many  reasons  for  this  condition,  among  them 
being  a  more  or  less  general  lack  of  understanding  of  the 
conditions  of  average  performance  and  of  steps  which  can 
and  should  be  taken  to  increase  economy  under  these  con- 
ditions. 

It  will  be  noted  that  the  number  of  miles  per  gallon 
which  a  car  will  travel  decreases  as  a  rule  with  increase 
in  speed.  This  is  due,  of  course,  to  the  fact  that  the 
power  required  for  propulsion  is  less  at  the  lower  loads, 
although  the  thermal  efficiency  at  these  speeds  is  much  less. 
It  is  evident,  however,  that,  since  a  certain  power  is  neces- 
sary to  propel  a  vehicle  at  any  given  speed,  the  engine 
which  develops  this  power  with  the  least  expenditure  of 
fuel  per  hp.  is  the  one  which  will  propel  the  car  at  that 
speed  the  greatest  number  of  miles  per  gallon  of  fuel  con- 
sumed. If  it  were  feasible  to  design  the  car  so  that  the 
engine,  which  is  usually  most  efficient  at  full  load,  could 
operate  at  full  load  under  normal  speed  and  level  road 
conditions,  it  would,  of  course,  go  much  further  per  gallon 
than  at  present.  Since  this  is  not  feasible,  it  is  desirable 
to  strive  to  make  the  engine  as  economical  at  low  as  at 
high  loads.  This  is  a  difficult  problem,  but  steps  in  the 
right  direction  are  being  made  and  should  receive  more 
encouragement  than  they  are  generally  given  at  the  present 
time. 

Performance  of  Steam  Car  and  Trucks 

Much  of  the  foregoing  analysis  applies  primarily  to  the 
passenger  cars  A  to  R  inclusive  as  listed  in  Table  I,  but 
most  of  the  points  brought  out  apply  also  to  the  light 
trucks  T  and  U  and  many  of  them  to  the  steam-driven 
passenger  car  S  and  the  heavy  Class  B  army  truck  V, 
although  certain  of  the  data  in  reference  to  the  last  two 
vehicles  mentioned  are,  for  obvious  reasons,  quite  different 
than  that  covering  the  passenger  cars  of  the  usual  type. 


Since  in  the  steam  car  the  engine  is  geared  directly  to 
the  rear  axle — that  is,  drives  the  axle  without  a  clutch 
between  the  two — the  friction  of  the  engine  is  included  in 
the  rolling  resistance  of  the  rear  wheels,  and  the  power  of 
the  engine  is  the  indicated  instead  of  the  brake  power, 
the  latter  being  obtainable  by  the  usual  method  employed 
in  other  cases.  The  fuel  measurements  are  also  based  on 
indicated  power.  The  data  covering  the  indicated  m.e.p. 
of  the  steam  engine,  while  not  directly  comparable  to  the 
brake  m.e.p.  given  for  engines  in  the  other  cars,  shows  im- 
mediately why  steam  cars  do  not  require  the  use  of  a  gear- 
set  such  as  is  employed  in  the  conventional  gas  car  and 
truck. 

The  standard  Class  B  army  truck  is  much  the  heaviest 
of  the  cars  tested  and  the  only  one  equipped  with  solid 
tires.  It  will  be  noted  that  the  rolling  resistance  of  the 
front  wheels  at  20  m.p.h.  is  83  lb.  or  36.7  lb.  per  t(m  as 
compared  to  30.2  lb.  per  ton  for  the  largest  cord  tire  on 
the  passenger  cars.  Corresponding  figures  for  rolling  re- 
sistance of  rear  wheels  is  212  lb.  total  or  64  lb.  per  ton  as 
against  52.7  lb.  per  ton,  the  figure  for  the  passenger  car 
having  the  highest  rear  wheel  rolling  resistance.  The  rear 
wheel  hp.  required  to  propel  the  truck  at  20  m.p.h.  is  7.41 
or  1.33  hp.  per  ton  as  compared  to  4.03  hp.  or  1.56  hp.  per 
ton  for  that  passenger  car  which  required  the  largest 
amount  of  rear  wheel  hp.  at  the  same  speed  of  all  those 
tested.  For  the  truck  the  b.hj.  required  for  level  road 
propulsion  at  20  m.p.h.  was  18.71  or  3-36  b.hp.  per  ton  as 
compared  to  7.55  b.hp.  or  2.85  b.hp.  per  ton  for  the  heaviest 
passenger  car  tested.  The  ratio  of  the  power  delivered  at 
the  rear  wheels  to  brake  power  developed  by  the  engine 
under  wide  throttle  conditions  is  34.2  to  45.5  showing  that 
the  efficiency  of  power  transmission  (rear  tire  losses  in- 
cluded) is  only  75  per  cent,  or  lower  than  that  of  any  of 
the  passenger  cars.  The  maximum  miles  per  gallon  re- 
corded for  the  truck  in  question  was  5.8,  or  32.3  ton  m.p.g. 
approximately  the  same  as  the  equivalent  reading  for  the 
heaviest  passenger  car. 


Cutting  Fluids 


TECHNOLOGIC  PAPER  NO.  204  of  the  Bureau  of 
Standards  on  the  subject  of  cutting  fluids  will 
soon  be  available  for  distribution  by  the  Government 
Printing  Office. 

The  paper  is  divided  into  two  parts,  theory  and  prac- 
tice. In  the  first  part  the  difficulties  attending  the  proper 
lubrication  of  the  cutting  tool  in  machine  work  are  de- 
scribed, and  the  reasons  why  lard  oil  is  particularly 
suitable  for  this  work  are  set  forth.  It  is  shown  that 
the  viscosity  of  an  oil  is  not  the  only  factor  to  be  con- 
sidered in  this  connection.  Oils  for  cutting  purposes 
should  have  a  high  adhesion,  and  it  seems  possible  to 
improve  mineral  oils  by  adding  such  fluids  as  oleic  acid, 
pine  oil  and  fixed  oil. 

An  important  function  of  cutting  fluids  is  to  cool  the 
tool  and  chip,  and  for  this  purpose  alone  water  with 
its  high  specific  heat  is  well  suited,  but  it  rusts  the  ma- 
chines, and  for  this  reason  where  waier  is  used  such 
alkaline  substances  as  soda  or  soap  a^'-.^  always  added. 
In  conclusion.  Part  1  suggests  methods  for  the  measure- 
ment of  the  adhesion  of  oils. 

Part  2,  practice,  considers  the  correspondence  which 
the  Bureau  conducted  with  many  large  machine  shops 
throughout  the  country  as  to  their  experience  with  cut- 
ting fluids.  The  different  kinds  of  oils  which  have  been 
used  for  this  purpose  are  listed,  and  attention  is  given 
to  the  possibility  of  using  emulsions  made  up  of  mineral 
oil  compounded  with  neutralized  sulfonated  oil  and 
formed  into  a  permanent  emulsion  with  water. 


Mineral  oils  compounded  with  alcoholic  solutions  of 
soap  and  a  thick  soap  solution  and  mineral  oil  marketed 
as  a  paste,  are  also  described.  In  choosing  any  cutting 
fluid  it  is  pointed  out  that  the  character  of  the  metal 
to  be  worked  should  be  considered.  Brittle  metals,  such 
as  cast  iron,  are  easier  to  lubricate  than  the  so-called 
"draggy"  metals,  such  as  soft  steel  and  wrought  iron. 


Porto  Rican  Market  Opening  Up 

THE  head  of  the  largest  automotive  business  in  Porto 
Rico,  who  was  in  New  York  recently,  declared  that 
business  is  on  the  upgrade  again  in  that  country  and  that 
it  should  again  be  considered  in  the  buying  column.  No 
stocks  of  new  cars  are  on  hand,  and  orders  are  being 
placed  rapidly.  The  new  sugar  crop  will  soon  be  coming 
in,  and  automobiles  are  needed  to  take  care  of  trans- 
portation needs  not  provided  by  the  railroads.  The  rail- 
road services  in  Porto  Rico  are  poor  but  the  highways  are 
good.  Hundreds  of  motor  buses  are  already  in  operation 
and  the  use  of  trucks  is  growing. 


A  CATALOGUE  of  the  Mechanical  Engineering  Collec- 
tion in  the  United  States  National  Museum  has  re- 
cently been  compiled  by  the  Smithsonian  Institution  in  the 
form  of  Bulletin  No.  19  of  the  Museum,  and  can  be  ob- 
tained from  the  Superintendent  of  Documents,  Govern- 
ment Printing  Office,  Washington. 
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An  Efficient  Method  of  Transmission 

Production 

Methods  employed  in  the  Hudson  and  Essex  Transmission  Department. 
Drilling  of  cases  and  machining  of  gear  blanks  accomplished  by  labor 
saving  methods.     Gears  matched  for  best  mesh  by  a  special  testing  device. 

By  J.  Edward  Schipper 


AN  interesting  example  of  what  can  be  done  in  effi- 
cient production  is  offered  by  the  transmission 
departments  of  the  Hudson  and  Essex  companies. 
Transmission  units  were  formerly  made  in  separate  de- 
partments, and  there  were  a  number  of  breaks  in  the 
continuity  of  manufacturing  progression.  By  bringing 
the  two  transmission  jobs  into  one  department,  the  cost 
of  manufacture,  as  compared  with  that  of  a  year  ago, 
has  been  cut  at  least  40  per  cent.  The  departmental 
overhead  has  been  practically  cut  in  half  by  a  rear- 
I'angement  of  the  machines  and  by  better  placing  of  the 
workmen;  the  labor  cost  has  been  reduced  25  to  30  per 
cent  and  the  manufacturing  operations  on  the  two  types 
of  transmission  require  only  little  more  than  the  floor 
area  formerly  required  for  one.  The  work  in  this  de- 
partment is  handled  on  the  group  system,  in  accordance 
with  the  general  practice  in  the  Hudson  factory. 

An  idea  of  the  efficient  operation  of  the  department 
may  be  gained  from  the  fact  that  75  cases  for  the  Hudson 
car,  each  requiring  24  operations,  have  been  put  through 
daily  by  six  men  during  the  time  of  curtailed  produc- 
tion. Now  that  production  is  increasing  rapidly,  prac- 
tically the  same  ratio  of  operators  is  being  maintained, 
indicating  a  highly  efficient  arrangement  of  machinery 
and  the  use  of  types  of  machines,  which,  in  a  great  many 
instances,  are  so  nearly  automatic  that  three  and  some- 
times four  machines  can  be  taken  care  of  by  one  opera- 
tor. 

The  way  the  transmission  department  is  at  present 
laid  out,  it  can  take  care  of  150  Hudson  and  150  Essex 
cases  per  day.  The  machining  operations  on  the  two 
types  of  case  are  practically  identical  in  character,  al- 
though the  dimensions  of  the  case  and  some  of  the  de- 
tails differ.  The  machining  operations  run  along  parallel 
lines  and  the  work  supervision  is  taken  care  of  by  one 
staff  instead  of  two,  which  has  been  a  material  factor 
in  the  reduction  of  overhead.  An  outline  of  the  methods 
employed  in  manufacturing  the  transmission  case  is  of 
interest. 

The  cases  are  of  aluminum  and  are  checked  in  the  re- 
ceiving room  on  a  target,  to  make  sure  that  there  is  suffi- 
cient metal  at  all  points  for  the  initial  cuts.  Location 
on  this  target  is  by  two  V-blocks  on  the  countershafts 
bearing  at  both  ends  of  the  case.  This  same  method  of 
location  is  employed  for  the  first  operation  on  the  case, 
which  is  milling  the  top  face  (Fig.  1).  Two  cuts  are 
taken  off  the  top  face  on  a  Cincinnati  miller,  the  first 
being  a  rough  cut,  Yg  in.  deep,  and  the  second  a  finish 
cut  in  which  only  about  1/64  in.  of  metal  is  removed  from 
the  top  face. 

Using  the  milled  face  as  a  location  with  V-blocks  on 


the  two  countershaft  bearings,  the  main  and  counter- 
shaft bearings  are  rough  and  finish  bored.  Both  sides 
of  the  transmission  case  are  worked  on  simultaneously 
by  means  of  four  tools  (Fig.  2).  The  rough  and  finish 
cuts  are  taken  on  the  same  machine.  The  first  tool  to 
enter  takes  the  rough  cut,  and  as  soon  as  this  is  clear  of 
the  hole  the  finishing  tool  takes  up  the  work.  The  work 
js  handled  on  a  Barnes  double-head,  horizontal  boring 
mill,  and  0.004  in.  is  left  for  finish  reaming  both  bores. 

The  front  end  of  the  case  inside  of  the  bell  is  faced 
off  in  the  next  operation.  The  work  is  located  from  the 
rear  end  face,  lengthwise,  and  transversely  by  means 
of  an  arbor  which  passes  through  the  main  bore.  This 
operation  of  facing  off  the  front  end  fixes  the  length  of 
the  case.  The  work  is  done  on  a  Baker  mill.  Following 
this  operation,  there  is  another  milling  job  on  the  pedal 
bosses,  this  work  also  being  located  from  the  rear  end 
and  on  the  arbor  through  the  main  bore.  This  latter 
work  is  done  on  a  Steptoe  mill. 

Nearly  all  the  drilling  on  the  case  is  done  at  one  time 
on  the  ingenious  Natco  multiple  spindle  installation,  Fig. 
4.  This  machine  works  on  different  sides  of  three  differ- 
ent cases  at  the  same  time,  and,  having  an  indexing 
table,  permits  of  three  others  being  loaded  while  the 
three  are  being  worked  upon.  In  this  way  it  is  possible 
to  pass  60  cases  through  the  machine  per  hour.  Twen- 
ty-six holes  are  drilled  in  each  case,  and  they  are  all 
located  from  the  main  bore.  Formerly  it  required  three 
machines  to  do  this  same  work,  and  a  material  cut  in  cost 
has  been  made,  as  there  is  now  only  one  operator.  There 
are  other  drilling  operations  which  cannot  be  taken  care 
of  on  the  Natco;  one  of  these  is  handled  by  a  Baush  drill, 
which  performs  two  operations  on  two  sides  of  the  case 
with  an  indexing  fixture.  The  holes  drilled  are  for  the 
pedal  bolts,  brake  ratchets,  anchor  pins  and  oil  level 
indicator  (Fig.  5). 

Another  drilling  operation  is  for  the  oil  return,  which 
is  on  an  angle  and  consequently  requires  a  separate 
operation.  A  Carlton  radial  is  used  for  this  work  and 
also  for  spot  facing  the  brake  ratchet  boss  and  for  tap- 
ping the  holes  in  the  boss  and  the  oil  level  holes.  This 
same  machine  also  drills,  spot  faces  and  taps  the  drain 
plug  holes  at  the  bottom  of  the  transmission  case. 

Both  ends  are  tapped  on  a  Carlton  radial  with  a  re- 
versing fixture,  and  a  similar  machine  taps  the  top  face 
flange  holes  and  the  brake  pedal  holes.  Finish  reaming 
of  the  main  bore  is  a  hand  operation  of  line  reaming. 

In  finish  milling  the  bell  flange  (Fig.  6\  the  case  is 
located  on  an  arbor  through  the  main  bore,  with  the 
front  face  resting  against  a  shoulder  on  the  arbor.  The 
distance  from  this  holder  fixes  the  length  from  the  front 
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1 — Initial  milling  operation  on  top  face  of  Hudson  transmission  gaarcase.  IVlachine  takes  rough  and  fmishi  cuts. 
2 — Rough  and  finish  boring  main  and  countershaft  bearing  bores  on  one  machine,  boring  from  both  ends  simultane- 
ously. 3 — Milling  front  end  of  gearcase  on  a  Baker  mill,  fixing  length  of  case.  A — Natco  multiple  spindle  drill 
which  handlesi  different  sides  of  three  cases  while  three  more  are  loaded  on  fixture.  Capacity  1  per  min.  5 — Drilling 
Hudson  transmission  case  for  oil  level  hole  and  pedal  control  bracket  hole.  6 — Finish  milling  the  bell  flange,  location 
secured  by  the  arbor  through  the  main  bore.  7 — Finish  reaming  main  shaft  bore.  This  Is  a  hand  operation  for  best 
possible    finish.     8 — Finish     reaming    the    transmission    countershaft   bore.     Note   fixture,   which    pilots   above   and    below 

the    reamed    hole 
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9 — Turning  two  sides  and  face  of  the  transmission  main  shaft  drive  (>ear  simultaneously  on  an  automatic  lathe. 
10 — Straddle  milling  to  length  transmission  main  shaft  drive  gear.  11 — Pratt  &.  Whitney  machine  which  rough  and 
finish  turns  the  main  shaft  drive  gear  bores  for  the  internal  bearing,  turns  relief  and  chamfers.  Note  steady  rest 
on  machine  on  each  side  of  chuck.  12 — Rough  cutting  six  main  shaft  gears  simultaneously  on  a  Barber-Colman 
hobbing    machine.     Teeth    are    finished    on    Fellows    shapers.     13 — Rolling    and    matching    gears  for  transmission    gearset 

before    sending   them   to   final    assemblies 


face  to  the  front  of  the  bell.  With  the  case  in  practically 
a  finished  condition,  the  bell  housing  is  drilled  and 
reamed  for  the  dowel  pin  holes,  which  locates  the  bell 
housing  against  the  dowels  on  the  crankcase.  Location 
for  drilling  these  dowel  holes  is  from  the  main  bore 
and  from  a  dowel  through  the  center  bell  housing  bolt 
hole.  The  location  being  primarily  from  the  main  bore, 
alignment  of  the  transmission  housing  with  the  center 
line  of  the  crankshaft  is  assured. 

The  final  operations  on  the  case  are  spot-facing  the 
bosses  on  the  bell  flange,  drilling,  reaming  and  spot-fac- 
ing inside  and  outside  with  a  combination  tool,  the  re- 
verse idler  shaft  hole,  and  then  finish  reaming  the  coun- 
tershaft bore.    A  feature  of  interest  in  connection  with 


the  reamer  used  for  the  countershaft  bore  is  that  pads 
are  placed  on  the  reamer  acting  as  bearing  surfaces,  giv- 
ing chip  clearance  which  would  not  be  available  with  a 
-feolid  type  of  reamer.  In  order  to  secure  the  utmost  ac- 
curacy in  this  final  reaming  operation  (Fig.  8),  the 
reamer  shaft  pilots  above  and  below  the  reamed  hole  and 
is  held  to  very  close  limits.  This  finishes  the  case,  which 
is  then  washed  in  sal  soda  and  passed  along  to  the  as- 
sembly line. 

Manufacture  of  the  transmission  gearcases  is  backed 
up  by  a  very  eflicient  gear  department.  The  forgings 
are  bought  outside,  but  all  of  the  machining  and  forming 
is  done  in  the  Hudson-Essex  transmission  department. 
In  the  initial  operation  for  the  forming  of  the  blanks, 
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each  man  finishes  his  own  gear  blanks;  that  is,  he  di'ills 
them,  round-broaches  them  and  key-broaches  them.  The 
drilling  is  done  on  Foote-Burt  drills  and  the  broaching 
both  for  the  round-broach  and  the  key-broach,  on  La 
Pointe  broaches.  In  this  little  department  for  the  manu- 
facture of  the  blanks,  five  men  can  turn  out  1700  to  1800 
gears  per  day.  These  blanks  are  turned  over  to  the  gear 
department,  the  gears,  regardless  of  size,  going  through 
quite  similar  operations.  The  first  operation,  ordina- 
rily, on  any  of  the  gears  is  done  on  Potter  &  Johnson 
automatics.  In  this  operation  three  faces  are  turned  at 
once  (Fig.  9).  The  machine  turns  both  sides  and  the 
outside  diameter.  These  Potter  &  Johnson  lathes  are  so 
lined  up  that  one  man  can  take  care  of  four  machines. 
The  machines  turn  out  about  12  per  hour,  giving  a  pro- 
duction of  48  per  hour  per  man  on  this  particular  job. 

The  Essex  countershaft  has  an  integral  gear.  This  is 
straddle  milled  to  length  on  a  Hendey  duplex  mill  (Fig. 
10.)  The  countershaft  is  centered  at  both  ends  on  a  De 
Whiton  centering  machine  and  is  then  turned  over  to  a 
Fay  automatic  which  rough  and  finish  turns  the  counter- 
shaft on  the  same  machine.  In  this  work  the  counter- 
shaft is  located  between  the  centers,  and  all  four  diam- 
eters on  the  shaft  are  turned  in  this  operation.  The 
key-way  is  cut  in  this  shaft  on  a  Cleveland  machine 
which  has  been  rigged  up  with  a  weight  on  the  end  of 
the  feed  lever  to  permit  the  operator  to  take  care  of  two 
machines.  Without  this  it  is  would  be  necessary  for  him 
to  press  on  the  feed  lever  to  feed  the  saw  to  the  proper 
depth.  A  trip  is  arranged  in  connection  with  the  weight 
so  that  the  proper  depth  will  not  be  exceeded. 

The  second  operation  on  the  main  drive  gear  is  per- 
formed on  the  Pratt  &  Whitney  machine,  which  rough 
and  finish  turns  the  gear,  bores  for  the  pilot  bearing, 


turns  the  relief  and  chamfers.  This  machine,  which  is 
illustrated  in  Fig.  11,  is  designed  for  accurate  produc- 
tion and  is  equipped  with  a  steady  rest,,  as  shown,  to  pre- 
vent chatter  of  the  tools.  Following  the  automatic  oper- 
ation, the  main  shaft  drive  gear  is  ground  for  two  bear- 
ings. It  is  also  ground  for  the  internal  bore,  location  for 
the  latter  operation  being  from  the  outside  ground  sur- 
face. There  is  a  bushing  on  the  fixture'  which  locates- 
around  the  external  grind. 

The  gear  teeth  are  rough  cut  on  the  Barber-Colman_ 
hobbing  machine.  One  man  takes  care  of  four  of  these 
machines  and  on  some  of  the  gears  six  can  be  roughed 
out  at  a  time  by  placing  them  face  to  face  (Fig.  12).  One 
of  those  gears,  of  which  six  can  be  roughed  out  at  once,, 
is  the  countershaft  constant  mesh  gear  for  the  Essex. 
The  gear  teeth  are  finished  on  Fellows  shapers. 

Before  the  gears  are  sent  to  the  transmission  assembly 
department,  they  are  matched  up  for  the  best  mesh.  Dif- 
ferent gears  are  tried  out  on  a  special  fixture  with  an 
amplifying  gage  and  adjustable  center  distance,  and 
those  which  match  with  the  least  "run-out"  are  selected 
to  run  together  (Fig.  13).  They  are  held  to  0.002  in. 
eccentricity  and  are  not  permitted  to  have  a  "run-out"" 
between  the  gears  of  more  than  0.004  in.  at  any  point. 
After  this  selection  has  been  made  the  gears  are  passed 
along  and  meet  the  cases  at  the  point  where  assembly 
takes  place.  The  assembly  is  progressive  and  the  line  is. 
equipped  to  handle  either  Essex  or  Hudson  transmissions. 
As  production  is  being  increased  rapidly  at  the  plant, 
the  figures  here  given  are  somewhat  out  of  date,  but  give 
an  idea  of  the  ratio  of  men  to  assemble  cases.  At  the 
time  the  notations  were  made,  six  men.  were  assembling 
120  cases  per  day,  or  an  average  of  20  transmission  gear- 
sets  to  the  man  per  day. 


Specifications  for  Valve  Springs 


AN  interesting  point  which  mav  have  come  to  the  at- 
tention of  engineers  and  purchasing  agents  is  that 
where  valve  springs  are  specified  simply  by  the  amount 
of  compression  for  60  lb.  pressure  or  for  any  other  figure 
which  may  be  given,  considerable  variation  has  been  ex- 
perienced in  the  bids  made  by  the  different  concerns  on 
these  springs.  The  reason  for  this  is  that  it  is  possible 
to  make  up  the  valve  spying  with  fewer  turns  and  with 
other  variations  so  that  it  is  perfectly  possible  to  meet 


,  LENGTH  OF  ^l^RING 

Compression    charts  for   spring   spec'fications 

the  compression  specification  with  springs  varying  con- 
siderably in  other  respects. 

A  Detroit  manufacturer  specifies  coil  springs  by  the 
use  of  a  graph  of  compression  per  pound  load.  The 
drawing  for  the  spring,  instead  of  merely  carrying  the 
dimensions  of  the  spring  with  load  specifications,  also 
include  one  of  these  graphs  or  charts  of  compression.  A 
sample  drawing  for  a  valve  spring  is  illustrated  here- 
with.    It  will   be  noted  that  the   pressure-compression 


graph  is  plotted  for  the  range  from  15  to  70  lb.,  which', 
increase  in  pressure  causes  the  spring  to  compress  from. 
4  to  2  in.  in  length. 


Crown  Socket  Screw  and  Nut  Lock 

AVERY  simple  device  for  locking  nuts  and  screws 
against  unscrewing  has  been  placed  on  the  market  by 
C.  E.  Ashley.  It  consists  of  a  hexagonal  socket-shaped 
stamping  with  its  six  sides  turned  up  and  perforated  near 


mm 


Crown  screw  and   nut   locking  device 

the  top.  The  lock  is  placed  under  the  nut  or  bolt  head  and 
after  the  latter  is  screwed  home  a  wire  is  drawn  through 
the  holes  in  two  of  the  sides  of  the  socket.  This  wire, 
which  also  extends  through  holes  on  similar  adjacent  lock- 
ing sockets,  prevents  the  nut  or  screw  from  unscrewing.  It 
would  seem  that  the  locking  device  is  particularly  ap- 
plicable in  cases  where  there  are  a  number  of  screws  or 
bolts  close  together,  as  in  the  covei*s  of  machinery  cases, 
but  can  of  course  be  used  also  with  a  single  bolt,  as  a 
place  to  secure  the  wire  to  can  practically  always  be  found,, 
and  if  not,  can  be  provided. 
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Business  Revival  Evidenced  by  Specific 

Reports 

All  sections  of  the  country  appear  to  be  sharing  to  a  greater  or  lesser  de- 
gree in  the  general  revival  of  business.  Increase  partly  seasonal  but  speci- 
fic reports  show  an  acceleration  and  improvement  in  all  automotive  lines 
which  may  be  taken  as  indicating  a  more  or  less  permanent  condition. 


FOR  some  time  we  have  had  indications  that  the 
automotive  business  is  picking  up;  this  improve- 
ment has  been  somewhat  localized  and  hence  not 
realized  as  being  indicative  of  a  general  business  re- 
vival. However,  as  these  welcome  signs  have  increased^ 
in  number,  they  have  lost  their  character  of  localization 
and  have  become  indicative  of  fact  rather  than  hopes. 

Reports  which  come  in  from  all  over  the  country  show 
that  the  industry  has  a  great  deal  of  sound  business  to 
look  forward  to.  These  reports  give  word  of  a  factory 
taking  on  employees  here,  of  heavy  travel  there,  of  an 
increase  in  orders  and  of  definite  increases  in  sales  gen- 
erally. The  fact  that  they  report  hopeful  signs  from 
such  a  number  of  places  and  concerns  changes  the  char- 
acter of  the  items  from  one  of  rumor  and  hope  to  one  of 
concrete  fact. 

The  various  news  items  which  follow  will  indicate 
clearly  the  fact  that  business  is  proceeding  well  and  that 
it  is  general  throughout  the  country.  Such  items  will 
doubtless  be  of  more  value  and  interest  than  a  general 
statement  of  conditions  because  they  do,  in  many  cases, 
give  specific  facts  which  carry  with  them  a  certain 
amount  of  proof. 

Middle  West 

Detroit. — Business  conditions  throughout  the  Middle 
West  and  Southwest  are  showing  a  decided  change  for 
the  better,  and  this  is  having  a  strong  tendency  to  im- 
prove the  motor  truck  business,  according  to  Vance  H. 
Day,  sales  manager  of  the  General  Motors  Truck  Co., 
after  an  extensive  trip  through  this  territory.  Cities 
visited  included  Chicago,  St.  Louis,  New  Orleans,  Hous- 
ton, Dallas,  Salt  Lake  City,  Lincoln,  Denver  and  Kansas 
City. 

Most  of  this  business  is  coming  from  the  industrial 
centers,  he  said,  the  farmers  being  responsible  only  for 
a  small  part  of  it.  There  are  indications  of  strong  busi- 
ness from  the  agricultural  districts  late  in  the  summer, 
but  this  depends  largely  on  the  prices  the  farmer  is  able 
to  command  for  his  products. 

The  greater  part  of  the  business  is  for  lighter  model 
trucks.  Day  said.  Buying  in  the  heavy  duty  vehicles  is 
light.  The  company  will  manufacture  1000  vehicles  in 
April,  and  the  May  and  June  schedules  are  expected  to 
be  as  heavy. 

The  company  is  making  preparations  for  marketing 
its  new  bus  which  is  now  in  production. 

Minneapolis. — Dealers  are  making  actual  deliver- 
ies and  one  large  distributor  is  several  hundred  cars 
behind  orders  at  the  factory.  These  are  cars  that  are 
actually  sold.  While  trainload  delivery  of  cars  to  this 
territory  has  not  been  resumed,  business  is  tending  that 
way.     One  firm   delivered   68   cars   last  week  and  has 


started  in  well  this  week.  There  is  some  trading  in,  but 
a  lot  is  straight  business. 

In  spots  the  bankers  seem  to  be  relenting  and  permit- 
ting dealers  to  get  money  to  bring  in  cars,  but  sales  to 
date  seem  to  be  among  people  who  have  had  money  but 
delayed  buying  of  cars  until  spring. 

Reports  by  travelers  back  from  Montana  on  business 
trips  carry  the  inference  that  there  is  much  better  feel- 
ing. With  two  copper  mines  resumed  at  Butte  and  be- 
tween 6000  and  8000  men  again  at  work,  wool  selling 
higher  and  a  good  crop  planting  outlook  the  financial 
feeling  is  better. 

In  general  prices  in  the  Federal  banking  district  have 
risen  for  all  grains  except  rj'e  and  all  live  stock  except 
cows.  Wool  prices  and  sheep  are  strong  in  this  advance. 
Wholesale  trade  is  increasing  as  well  as  flour  grinding. 

Unemploj^ment  has  decreased  generally,  crop  acreage 
prospects  are  better,  merchandise  distribution  has  in- 
creased and  there  are  fewer  business  failures.  A  survey 
by  a  St.  Paul  newspaper  divulges  the  fact  that  less  than 
40  per  cent  of  the  farms  in  the  Northwest  outside  Wis- 
consin are  mortgaged.  In  Minnesota  60  per  cent  of  the 
farms  are  free  from  debt,  in  North  Dakota  61  per  cent,, 
in  Montana  55  per  cent  and  in  South  Dakota  45  per  cent. 

Moline,  111. — Velie  Motors  Corp.  will  probably  in- 
crease its  daily  output  from  25  to  45  in  the  near  future,, 
due  to  the  gain  in  demand. 

"Our  Cedar  Rapids  and  Waterloo,  Iowa,  dealer  reports 
that  more  farmers  have  been  looking  at  cars  in  the  last 
two  months  than  in  the  ten  preceding  months,"  said 
H.  T.  Wheelock,  advertising  manager,  in  speaking  of 
agricultural  conditions.  "Our  Fort  Dodge  dealer  points 
to  banks  in  his  city  which  have  paid  off  their  entire 
Federal  Reserve  indebtedness  as  indication  of  improve- 
ment in  business  and  states  that  the  automobile  trade  i» 
reflecting  this  condition.  Fifty  per  cent  of  the  Iowa 
farmers  are  able  to  buy  cars  at  the  present  time,  and  the 
outlook  for  the  year  is  unusually  bright." 

Milwaukee,  Wis. — The  first  half  of  April  has  wit- 
nessed a  very  satisfactory  continuation  of  the  progress 
made  in  March  by  manufacturers  of  passenger  cars  and 
makers  of  automotive  parts  and  equipment  of  all  descrip- 
tions in  this  center.  The  same  is  true  of  plants  at 
Racine,  Kenosha,  Hartford  and  other  Wisconsin  cities 
having  industries  of  this  class.  During  the  past  week 
the  Mitchell  at  Racine  has  increased  its  daily  production 
by  25  cars  and  the  demand  from  distributors  and  dealers 
is  broadening  steadily.  Its  force  of  650  is  being  in- 
creased to  800  or  900.  The  H.  &  M.  Body  Corp.,  also 
located  in  Racine  and  making  open  and  closed  bodies 
principally  for  Hupmobile  and  Mitchell,  has  orders  on 
the  books  to  keep  up  capacity  operations  for  eight 
months  ahead  and  is  adding  a  night  shift.     It  is  gen- 
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erally  admitted  that  the  situation  of  the  automotive  in- 
dustries in  this  section  is  on  the  best  footing  it  has 
occupied  in  more  than  eighteen  months,  and  there  has 
been  no  development  in  the  last  six  to  eight  weeks  to 
interrupt  progress,  as  was  experienced  frequently  last 
summer  and  fall.  That  is  to  say,  the  course  of  the  im- 
provement is  steady  and  even  and  it  is  this  tenor  which 
lends  so  much  satisfaction  and  encouragement. 

Columbus. — With  the  coming  of  pleasant  weather 
and  a  noticeable  improvement  in  industrial  conditions, 
demand  for  motor  vehicles,  particularly  passenger  cars, 
has  shown  a  good  increase.    Dealers  and  distributors  in 


the  West  there  is  a  marked  improvement  in  business 
conditions,  especially  as  affecting  the  automobile  trade, 
declared  Harry  M.  Jewett,  president  of  the  Paige-Detroit 
Motor  Car  Company,  upon  reaching  Los  Angeles. 

"The  farmers  of  the  Middle  West  have  considered 
themselves  the  hardest  hit  of  any  class  in  the  so-called 
slump  of  last  year,"  said  Mr.  Jewett.  "They  based  their 
stand  on  the  fact  that  they  were  not  showing  a  profit  on 
their  investment,  but  the  recent  conference  with  Hoover 
at  Washington  sent  them  away  with  an  entirely  different 
understanding  of  their  own  situation.  They  had  been 
figuring  their  percentages  on  wartime  prices  of  land  and 


INDICATIONS  are  that  the  first  improve- 
ment in  business  conditions,  in  so  far  as 
orders  received  are  concerned,  is  coming 
from  the  industrial  centers  and  that  the 
farmers  as  yet  are  responsible  for  only  a 
small  part  of  it.  That  the  farmer  will  ap- 
pear in  force  as  a  buyer  later  in  the  year  de- 
pending in  volume  on  the  prices  received  for 
his  produce,  appears  to  be  the  general 
opinionw 

Decrease  in  unemployment,  improvement 
in  banking  conditions  and  a  general  increase 
in  the  volume  of  orders  and  business  actual- 
ly transacted,  give  a  favorable  outlook  for 
the  automotive  industry  for  the  year. 


been  compelled  to  absorb  millions  in  readjustment  of 
inventory.  Now  they  realize  their  mistake — and  this, 
with  the  fact  that  snow  and  rains  have  assured  them  of 
bumper  crops  this  season,  has  caused  an  opening  up  of 
the  Middle  West,  such  as  has  not  been  recorded  since 
long  before  the  war. 

"The  farmers  really  are  in  good  shape  financially  and 
have  the  money  to  spend,  but  until  recently  they  did  not 
realize  it.  Now  that  they  do,  the  Middle  West  is  opening 
^  up — and  the   Middle  West  has 

been   one  of  the  most  serious 

situations  existent  because  of 
the  widespread  effect  upon  the 
rest  of  the  country." 


Columbus  and  Central  Ohio  are  much  more  encouraged      products,  and  they  had  forgotten  that  the  rest  of  us  had 
over  the  outlook.    There  is  a  much  better  feeling  among 
the  farmers  with  prospects  for  a  good  wheat  crop. 

Cleveland. — Reports  of  Cleveland  automobile  deal- 
ers that  there  has  been  an  influx  of  factory  workers  into 
the  market  for  new  and  used  cars  in  recent  weeks  is 
borne  out  by  the  record  of  employment  in  local  indus- 
tries as  made  public  by  the  Chamber  of  Commerce. 

Employment  increased  in  six  out  of  ten  industries  sur- 
veyed during  March  by  the  labor  solution  committee  of 
the   chamber.     The   record    on 

March  31  was  2.1  per  cent  in      ' 

excess  of  the  figures  for  Feb. 
28. 

The  iron  and  steel  industry 
with  an  increase  of  5  per  cent 
in  the  number  of  employees 
made  the  greatest  gain,  while 
the  automobile  and  parts  mak- 
ers showed  an  increase  of  1.5 
per  cent.  Food,  textiles,  lum- 
ber and  smaller  miscellaneous 
industries  showed  losses,  occa- 
sioned by  strikes  and  local  con- 
ditions. 

Cleveland. — The  peak  of  the 
spring  buying  of  automobiles 
in  Cleveland  has  not  been 
reached,  say  representative  re- 
tail automobile  dealers.  ■ ■ • — 

General    business    conditions 
bear  out  what  the  automobile  dealers  say.     Banks  here 
report  that  the  first  half  of  April  proved  the  most  promis- 
ing period  since  1920  from  many  standpoints.     While  it 
is  true  that  part  of  the  improvement  is  seasonal  and  an 


Reports  from  the  South 

Atlanta,  Ga.  —  Automobile 
sales  in  the  Atlanta  territorj^ 
have  improved  steadily  for  the 
past  thirty  or  forty  days,  and 
while  considerably  better  than 
during  the  same  period  one 
year  ago,  there  is  still  plenty 
of  room  for  improvement.  The 
principal  demand  at  this  time 
is  for  the  low  and  medium 
priced  cars,  though  many  more 
sales    of   higher   priced   makes 

■ are  being  reported  than  during 

the  early  spring  of  1921.  Most 
of  the  dealers  and  distributors  of  Atlanta  are  looking 
forward  to  a  fairly  good  business  during  the  remainder 
of  the  spring  and  the  coming  summer. 

One  proof  of  improvement  is  noted  in  the  records  of 


other  part  is  due  to  certain  industries  that  have  had  an     the   State  automobile   department,   Secretary  McLendon 


extra  run  of  patronage,  yet  reports  show  that  the  whole 
economic  machine  is  moving  forward  and  gaining  momen- 
tum rapidly. 

The  City  Employment  Bureau  states  that  there  has 
been  a  substantial  redaction  in  unemployment.  There 
are  many  other  evidences  of  improvement  such  as  prices 
of  staple  raw  materials  are  advancing;  production  of 
iron  and  steel  is  on  the  increase;  prices  of  stocks  and 
bonds  are  higher;  interest  rates  are  falling  and  building 
construction  is  increasing. 

In  the  automobile  industry  the  evidence  unmistakably 
shows  improvement.  The  National  Acme  Co.'s  Coit  road 
plant  is  running  to  capacity.  The  Murray  Ohio  Co., 
maker  of  fenders  and  other  parts,  reports  it  is  working 
ten  hours  a  day  six  days  a  week.  In  other  lines  like  the 
Owen  Shops  Co.,  maker  of  upholstered  furniture,  trouble 
is  experienced  in  obtaining  a  sufficient  number  of  quali- 
fied artisans. 

A  canvass  of  automobile  dealers  here  disclosed  that 
the  first  half  of  April  has  been  better  than  the  fifteen 
days  of  the  preceding  month.  In  fact,  April  has  been 
the  best  month  of  the  present  year. 

Los    Angeles.  —  Throughout    the    Middle    West    and 


reporting  that  to  date  approximately  5000  more  licenses 
have  been  issued  than  at  this  time  in  1921.  Up  to  April 
1  of  this  year  94,000  passenger  car  licenses  had  been 
sold  and  13,000  truck  licenses  or  a  total  of  107,000.  The 
1921  total  to  April  1  was  only  103,000. 

As  was  the  case  last  year  most  of  the  automotive  sales 
are  in  the  larger  cities  of  the  State,  while  business  is 
still  comparatively  poor  among  the  dealers  in  the  smaller 
towns. 

Truck  sales  are  about  on  a  par  with  those  of  a  year 
ago  and  the  outlook  is  not  exceptionally  bright,  at  least 
for  the  next  few  months. 

Accessory  and  equipment  sales  are  generally  reported 
much  better  than  the  early  part  of  1921,  with  indications 
portending  a  fairly  good  volume  for  the  next  several 
months. 

Tire  sales  also  are  much  better  than  they  have  been  in 
many  months,  and  many  of  the  dealers  state  they  are 
experiencing  almost  normal  business  so  far  as  tires  are 
concerned. 

Tractor  and  power  farming  equipment  business  con- 
tinues at  a  low  ebb,  though  somewhat  better  than  it  has 
been  in  the  past  several  months.    The  outlook  does  not 
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promise  material  improvement  until  the  next  crop  has 
been  gathered  at  least,  due  to  the  low  financial  condition 
of  the  farmers  in  the  southeastern  territory. 

Detroit. — Sales  throughout  the  Southern  States  are 
increasing  rapidly,  reported  G.  H.  Peasley,  sales  manager 
of  the  Olds  Motor  Co.,  after  returning  from  a  trip  cover- 
ing Chicago,  Oklahoma  City,  Dallas,  San  Antonio,  Hous- 
ton, New  Orleans  and  Memphis. 

Louisiana  and  southern  Texas  are  showing  the  best 
business,  he  said.  Business  conditions  in  western  Texas 
are  being  greatly  helped  by  rains,  but  too  much  rain 
may  damage  rice  and  other  crops  in  eastern  Texas  and 
Louisiana.  Sport  models  are  in  special  demand  through- 
out the  territory,  some  cities  being  sold  ahead. 

To  meet  the  demand  on  sport  models  from  all  sections 
of  the  country  the  Oldsmobile  factory  reports  advancing 
May  quotas  to  meet  April  demands. 

Pacific  Ceast 

Portland.  —  Portlanders  who  feel  that  the  automo- 
bile business  has  turned  the  corner  on  the  way  to  better 
days  had  their  judgment  vindicated  to  a  considerable 
extent  by  the  record  for  March,  which  in  many  instances 
was  characterized  as  very  good,  and  in  practically  all 
instances,  with  standard  dealers,  was  better  than  March 
of  last  year.  Dealers  and  distributors  handling  the 
standard  lines  all  reported  a  good  business,  somewhat 
uneven,  but  still  aggregating  an  excellent  total. 

One  rather  unexpected  feature  has  been  the  increase 
in  demand  for  the  higher  priced  cars.  Cars  in  the  price 
class  of  $2,500  and  above,  which  had  not  been  moving 
to  any  extent,  seemed  to  come  to  life  again  and,  while 
figures  are  not  available,  it  is  estimated  that  this  class  of 
car  was  sold  in  better  proportion  in  volume  than  for 
many  months.  One  dealer  in  a  popular  make  selling 
around  $3,500  here  reported  that  March  this  year  was 
one  of  the  best  years  in  his  history. 

Eighteen  sales  of  a  popular  car  in  the  $1,000  class  were 
reported  one  day  this  week.  This  is  said  to  be  the  great- 
est number  of  cars  of  any  one  make  aside  from  Ford 
ever  reported  sold  here  in  one  day. 

New  York  State 

Syracuse. — Increased  activity  in  every  branch  of 
the  automotive  industry  in  this  city  is  reported  by  fac- 


tories and  dealers.  While  few  of  the  plants  are  on  a 
normal  basis,  many  of  them  have  increased  production 
within  the  last  few  weeks  to  such  an  extent  that  gear 
manufacturers  and  automobile  makers  and  dealers  are 
more  optimistic  than  they  have  been  in  a  year.  The  big 
gear  plants  are  slowly  getting  back  to  normal,  although 
it  will  be  some  months  before  all  of  them  are  on  a  full  time 
basis. 

Dealers  report  increased  sales  compared  to  the  same 
time  last  year,  and  it  is  estimated  that  the  number  of 
automobiles  in  the  county  this  year  is  at  least  25  per 
cent  greater  than  a  year  ago. 

Franklin  shipments  for  the  week  ending  April  1  were 
greater  than  the  entire  month  of  February.  The  week 
was  the  largest  of  any  in  the  last  nine  months. 

Business  in  Canada 

Toronto. — Automotive  dealers  in  the  province  of 
Ontario  report  an  excellent  business  which  is  steadily 
improving.  March  was  the  best  month  in  the  history  of 
the  Dominion  Automobile  Co.,  Ltd.,  distributor  for  the 
Essex  and  Hudson  cars  in  Ontario.  The  same  was  true 
of  the  Toronto  branch  of  the  McLaughlin  Motor  Car  Co. 

The  General  Motors  plants  are  working  overtime  with 
larger  staffs  than  ever  before.  Ford  is  doing  consider- 
ably better  than  last  year  and  Studebaker  has  shown  an 
increase  every  month  this  year,  in  spite  of  the  fact  that 
last  year  exceeded  the  peak  production  of  1920.  The 
Durant  jobs  continue  to  receive  much  attention  and 
patronage.  Dodge  Brothers  is  doing  a  very  large  busi- 
ness notwithstanding  a  flat  refusal  to  accept  trade-ins. 

Montreal,  Que. — Even  the  automobile  dealers  them- 
selves are  amazed  at  the  big  sales  which  they  have 
been  making  in  Montreal  recently.  Owing  to  the  setback 
in  general  mercantile  conditions,  dealers  were  apprehen- 
sive regarding  the  sales  they  were  going  to  be  able  to 
make  this  spring,  and  on  this  account  made  very  limited 
reservations  from  factories.  In  face  of  this,  one  agency 
sold  in  the  month  of  March  alone  fifty-eight  new  cars 
and  twenty-nine  used  cars.  In  the  case  of  the  high 
priced  models,  sales  for  March  are  said  to  have  run  con- 
siderably ahead  of  the  same  month  last  year.  If  any- 
thing, however,  it  is  stated  that  the  French  Canadian 
buyer  is  more  largely  represented  this  year  than  was  the 
case  a  year  ago. 


Spanish  Trans-Atlantic  Air  Service 


A  SPANISH-SOUTH  AMERICAN  airship  service  is  be- 
ing organized,  according  to  the  London  Times.  It  is 
planned  to  have  engineers  trained  in  the  works  of  the 
Zeppelin  Company  supervise  the  construction  of  the  air- 
ships in  Spain.  In  that  country  the  whole  of  the  building 
will  be  done,  and  the  duralumin  for  the  frameworks  of 
the  ships  will  be  made  there.  Sites  for  aerodromes  have 
already  been  taken  over  near  Seville  and  Buenos  Aires. 
Building  will  be  begun  next  month. 

Three  revolving  sheds  will  be  put  up  at  Seville,  two 
large  ones  for  the  accommodation  of  three  Zeppelin  air- 
ships and  a  small  shed  to  take  a  ship  of  less  cubic  ca- 
pacity, which  is  to  be  flown  to  and  from  the  Canary  Islands 
for  the  instruction  of  Spanish  airmen.  The  airships  will 
be  larger  in  volume  than  the  R-38,  and  they  will  be  driven 
by  nine  Maybach  engines,  each  of  400  hp.,  four  on  either 
side  of  the  envelope  and  one  in  the  stern.  The  cabin  will 
be  placed  forward.     In  it  there  will  be  quarters  for  the 


pilot  and  his  staff,  a  saloon,  a  kitch  "'n,  and  a  smoke  room. 
Much  space  for  baggage  will  be  provided  along  the  keel. 
Forty  passengers  will  be  catered  for,  but  it  is  intended 
to  give  the  bulk  of  the  available  carrying  space  to  mails. 
A  single  journey  a  week  will  be  made  erch  way  between 
Buenos  Aires  and  Seville  and  the  fare  will  be  about  £200. 
The  letter  fee  will  be  about  18d. 

It  is  hoped  to  begin  regular  flights  in  approximately  two 
years'  time. 

A  new  type  of  mooring  mast  is  to  be  used  for  the  new 
service.  The  main  principle  in  its  design  is  that  the  mast 
is  built  into  a  deep  socket  in  the  ground,  in  which  it  is 
sunk  when  not  in  use.  For  the  purposes  of  mooring,  the 
line  dropped  from  the  airship  is  attached  to  the  coupling 
gear  on  the  mast  before  the  latter  is  raised  from  the 
socket.  When  the  airship  is  secured  the  mast  is  raised, 
and  by  means  of  a  door  in  a  turret  in  the  top  of  it  con- 
nection is  made  with  the  forward  end  of  the  airship  cabin. 
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Exports  of  Passenger  Cars,  Trucks,  Tires,  Tractors, 


GASOLINE  PASSENGER  CARS 

GASOLINE  TRUCKS 

PARTS 

ELECTRIC 
PASSENGER 

COUNTRIES 

Upl 

9  $800 

$800  to  $2000 

$2000  and  over 

Up  to  1-ton  incL 

OverltoZi^-tons 

Over  Z]/i  Ions 

CARS  AND 
TRUCKS 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Value 

No. 

Value 

Europe 

$112 

827 

7,303 

357 

$121,177 

6 

$5,518 

1 

$2,275 

120 

$34,114 

1 

$1,257 

1 

*900 

1 
10 

435 
7,240 



435 

91,427 

583 

171,555 

2.000 

5 

4,674 

r:nUn<i 

10 
1 

4,661 
400 

1 
6 

2,000 
6,600 

1 

3,270 

2 

748 

10 

33,875 

9 
2 

3,817 
936 

1 

1,605 

2.717 
167 

2,572 
664 

1,503 

5,523 
993 

1,502 

1 

389 

flalff 

4 
55 

1,568 
37,778 

6 
11 

6,374 
14,265 

4 

19.000 

24 

9,294 



1 
7 

21 
3 
1 

13 

1,500 
6,993 

20,608 
6,000 
2,000 

13,750 

4 
41 

2.468 
27,513 

27,075 

4,371 

1,713 

2,872 

394.295 

14 

69 

1,008 

1 

1.678 

14 

8.498 

5 

23.500 

6 

5,865 

1 

1,000 

North  and  South  America 

236 

1.467.883 

76 

3,015 

3,060 

136 

2.470 

35 

56.615 

2.359 

2,861 

7,369 

3,029 

1,627 

20,332 

6.652 

719 

904 

6.830 

87 

247.494 

127 

16,812 

10,448 

9,132 

1,500 

466 

980 

236 

144,367 

249 

299,591 

51 

156,726 

3 

3,478 

53 

61,029 

5 

$9,638 

1 

527 

1 

4 

1,400 
1,698 

2 

1.200 

2 

2 

132 

2 

1 
10 

1 

2 
20 

1 

2,718 

2,8.39 

1.58,564 

2,758 

972 

10.657 

850 

2,100 

32,. 324 

1,000 

1 
7 

3,000 
25,689 

345 

141,143 

59 

23,510 

23 

27,622 

6 

12.293 

1 

19 

4 

12 

41 

4 

6 

1 

16 

2 

13 

600 

10,333 

2,721 

5,894 

22,627 

1.741 

2,526 

435 

8.472 

815 

8,826 

1 
2 

680 
5,300 

4 

1,698 

2 

849 

2 

6.900 

4 

17,548 

3 

2,948 

1 

424 

1 

424 

66 

68,391 

Brazil                                                   

13 

9.180 

22 

20.546 

1 

4.881 

Chile                                                                  

5 

2,009 

2 

2,831 

3 

1,274 

1 

934 

i 

'!35 

Peru                                                         

2 
5 
1 

1,912 
6.0S9 
1,125 

1 

3.000 

1 

1.211 

6,664 
8,704 
2,190 

81 

1,153 

5,623 

547 

24.183 

3.566 

35 

4971 

14.902 

456 

674 

10 

4,347 

3 

10,500 

Aden                                         

- 

10 
19 

1 

20 

2 

5,848 
14,187 

500 
14.546 

550 

3 
10 

3,026 
9,340 

2 

8,956 

Cliing                                                        

2 

4,920 

6 

2.675 

68 

70,248 

2 

2,0.52 

60 

51,402 

1 

3,925 

1 

3,220 

. 

1 

1 

2,600 
5,. 300 

694 

30.432 

2.767 

7.291 

97 

293 

104 

42 

41,4.55 
18,720 

15 
13 

20.798 
12,501 

50 

2 

25,980 
1,000 

9 

22,. 379 

1 

5,666 

3 

8,589 

1 

1 

' 

1 

Persia                                                            

Oceania 

311 
65 

192,. 353 
43,344 

164 
22 

175,815 
25,843 

20 

1 

80,000 
4,115 

7 

8,855 

17 
5 

25,450 
8.612 

6 

10.240 

51,886 

25,548 

432 

5 

418 

5,772 

"25 

12,504 

21 

18,841 

3 

6,889 

Africa 

2 

20 

2 

7 

3 

16 

1,166 
13.199 
1,166 
2,944 
1,.306 
9,454 

2 
6 

2,173 
6,944 

5,711 
36 .252 
4.341 
1,938 
1.29S 
1,350 
7 

113 

115,190 

3 

6,950 

4 

8.100 

1 

1,400 

1 . . . . 

1 

3 

4,440 

1 

583 

1 

98 

Tetol 

j     l,89f 

$9.58,814 

1,09C 

$1,217,578 

no 

$380,163 

286 

$117,187 

141 

$210,201 

27 

$64,347 

$2,840,259 

10  !  $13,842  1 
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Motorcycles  and  Aircraft  for  February,  1922. 

TIRES 

FARM 
TRACTORS 

PARTS 

MOTORCYCLES 

AIRPLANES 

AND  SEA- 
PLANES 

PARTS 

COUNTRIES 

Casings 

Inner 

Solid 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Value 

N«. 

Value 

No. 

Value 

Value 

637' 

16 

276' 

Europe 

Aottria 

904' 

16 

"   "ii7.'368' 
164 

"iCm 

39 

"ie' 

'"$7  .'698' 

""$266' 

"■'77' 

"$2i;349' 

Azeres  and  Madeira  Islandi 

Eeli'nim 

Buliirsa 

CaeacboiloTikia 

1,014 

15,348 

606 

78 

$3,553 

87 

2 

375 

Denmark 

Finland 

2,565 
164 

27,968 
2,615 

180 
71 

'"i,'540 

472' 

8 
245 

1,34B 

456 
50 

23i" 

891 

301 
277 

2' 

m 

60 

iii.354 

i,8i4 

32 

1 

5,227 
350 

Frant* 

Germany 

GifcralUr 

i             1,803 

34,913 

3.053 

15 

522 

1 

6 

421 
2,371 

$50 

Greece 

520 

425 

80 

425 

'■■'87' 

'■'287' 
109 

Hunfiry 

r       568' 

44 

494 

1,756 

529 

240 

929' 

1,285 

7,875 
591 
7,551 
35,559 
8,688 
5.999 

ii'oes' 

21,179 

891 
31 

469 
3,219 
1,105 

195 

■       "635' 
800 

23,010 

Italy 

1 

423 

Malta,  G«ze,  and  Cjfnu  Itlandt 

3 

215 

78.929 
28,661 

NetherUndi 

Norway 

Porhif al 

41 

si' 

Roamania 

8' 

697' 

..... 
1 

375' 

400 

'■"59' 

■  16,' 473' 

Russia  in  Europe 

Spein 

Sweden 

26 
"■'25' 

■■■35' 

6,555 
■     "6,'333 

"   "8,'858' 

Switzerland 

5 
1 

.  .  .  .  » 

"73 

2,299 
676 

•  • 

"51,'4i8' 

'3,258' 
92' 

19 

""s.'iii 

77 

382 

Turkey  in  Europe 

En{land 

StotUnd 

IreUnd 

Tufoslaria,  Albania,  etc. 

Nerib  and  Sealii  America 
Bermuda 

f           17,951 

220,820 

96' 

63,703 

1,355 

2,584 

720 

114 

8,915 

1,006 

71,769 

59 

1,594 

13,008 

2,847 

523 

91,899 

3.681 

922 

2,672 

1.674 

1,352 

65,381 

1,547 

11,398 

12.141 

6.475 

3.719 

916 

i.'eio' 

15.5^ 
19,218 

940 

6,509 

*"i,'466 

4' 

5,9S8 

37 

104 

22 

•■••..■• a 

881 

1i 

5.814 

Ri' 

Rfiq 

1?7 

47 

4,4-10 

23fl 
fi« 
30 
40 
90 
3,8K7 
83 

450 

15S 
185 

4'>7' 

\'><\ 
900 

9.834 
■■"2,'759' 

is' 

18,228 

74 

282 

67 

178 
""l76 

5.424 
"6.'294' 

««  *  w 

•♦n»> 

6" 

4,730 
63 

Britiah  Hondurai 

, Canada 

:.CMUFic« 

2' 

76' 

1 

r 

148 
100 

* 

Guatemala 

26 
4 

629' 

125 

i50 

Hondrrai 

Nicarapja 

Panama 

SaWador 

652 

1,525 

69 

14,554 

■■■     "i77' 

1,440 
321 
127 

8.364 
424 
101 
60 
111 
140 

6.79fi 
2i9 
797 

l,fil5 
574 
295 
293 

'■■     "970' 

195 

2  022 

20 

667 

4,397 

4 

120 

■942 

211 

261 
"137' 

9.972 
"3.'326 

19 

16,395 

37,189 
91 

47' 

9 

1,726 

1.199 

Newfeondland  and  Labrador 

: Barbados 

JamaKa 

Trinidtd  and  Tebafo 

Other  Britiah  West  l-dies 

7,730 

196 

67 

202 

79 

91 

"345 
4' 

7.930 
82' 

1 

2,000 

2, 122 
"200 

26' 

584' 

5,193 

1 

125 

Cuba 

Dominican  Reoublic 

'■■'io' 

Dutch  West  Indies 

French  West  Indies 

Haiti 

Virjin  IsUnds  of  U.  S. 

Argentifu 

5,930 

41 

4 

215 

2,860 

15 

Boliria 

817 
763 
275 
204 

"  io' 

10 
38 

ISO 
1,197 

1 
..... 

671 
935' 

781 
2,898 
1,145 

18 

BraiU 

Chile 

1 

306 

Colombia 

Ecuador 

S4 

..... 

British  Guiana 

426' 

1,028 

"24' 
10 
34 

.  •   • « 

"i,'674' 

180 
224 



354' 

1 

<  • 



900 

Dutch  Guiana 

French  Guiana 

Peru 

"26" 

""7i292' 

I'ruruay 

198 

} . , 1 .  t  • . . .  t»  u VenerueU       f 

' 19' 

Ash 

Aden 

**..4 Cavlon 

78 

1,884 

51' 

■■■■"iss' 

2 

366' 

1 

466' 

.  i  J China 

t-^-  ■    Chosen 

3,738 
15.584 

m 

1,121 

308 
1,892 

45 
309 

1 .  iSR 
6,300 

1 

5,243 

57 
9 

21 

5.795 

British  India 

1,190 

Straits  Soltfeitienti 

Other  British  Eajt  indies 

259 
38 

Other  Dutch  East  Indies 

969 

12,090 

24 

969 

32 

8, 135 

Jaia  and  Madura 

•  • 

French  Indo  China 

5,852 
1,531 

58 

209 
169 



Hejas,  Arabia.  Mesopotamia 

58 

Far  Eastern  Rrpublic 

20 
176 

440 
3,172 

Hongkong 

■>«? 

4,863 
3,115 

75' 

208 

200 
50R 

1 

1,975 

688 
103 

18 

4.400 

1.200 

, , ,,,                        Japan 

Palestine  and  Sirria 

Persia 

Greece  in  \sia 

Siam 

30 

354 

14,48n 
21,591 
115 

175 

Turkey  in  Asia 

1  065 

875 
496 

1,782 
1,669 

220 

70 

'2 

3 

7, 139 

2,407 

77 

109 

is 

"    "8,'7i3' 

188 
1,023 

120 
11 

33,316 
3,140 

SfiS 
905 

Oceania 

1,111 

New  Zealand 

8 

Other  British  Oceania 

13 

2 

4 

34 

French  Oceania 

Other  Oceania 

1  740 

24,245; 

2,177 

4,569 

160 

4.075 

1,269 
522 

22 

Philippine  Islands 

2 

774 

1 

390 

Afrk. 

.Alreria  and  Tunis 

401 

10,828 

62,258 

6,389 

1,347 

814 

426 

91 

2,fil7 

1.2Prt 

250 

British  West  Mrica 

4,309 

250 

4 

1.115 

British  South  Africa 

417 

British  East  Africa 

83 

Canary  Islands 

•  •  •  • 

French  Africa 

146 

1,676 

608 

4 

1,271 

EjTpt 

Liberia 

240 

1.971 

105 

188 

Morocco 

17 

Portupiese  Africa 

^73,787 

$1,028,467 

46.941 

$101,301 

2,388 

$68,233 

218 

$129,733 

<S''  ill 

QAQ 

$259,347 

$10,116 

Total 

1 
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Fundamentals  of  Labor  Question 

Ignored 

Efforts  toward  improving  industrial  relations  largely  abandoned.  Control 
of  labor  through  economic  conditions  only  postpones  the  final  settlement. 
Labor  study  tends  to  find  an  immediate  solution  to  a  specific  problem 
rather  than  to  understand  fundamentals  to  achieve  a  permanent  solution. 

By  Harry  Tipper 


A  SURVEY  of  the  country  in  the  automotive  field  in- 
dicates very  thoroughly  the  extent  to  which  indus- 
trial relations  efforts  have  been  abandoned.  Em- 
ployment managers  remain  and  in  many  instances  these 
employment  managers  are  attempting  to  improve  the 
morale,  conscientiously  endeavoring  to  provide  a  better 
spirit  among  vi'orkers.  They  are  hampered  by  the  cir- 
cumstances. In  the  fluctuating  employment  little  can  be 
done  to  improve  the  situation  between  the  workers  and 
their  supervisors  while,  under  the  prevailing  impression 
that  labor  is  beaten,  the  desire 

for  better  relations  and  better     "■ ■"■■"" ■ 

understanding  seems  to  have 
gone  into  the  discard  almost 
entirely.  There  is  a  wide- 
spread belief  in  manufactur- 
ing circles  that  labor  is  defi- 
nitely beaten  for  a  consider- 
able time  and  that  it  is  possi- 
ble for  the  manufacturer  to 
place  himself  in  a  position  of 
virtual  control  again.  This  is 
the  idea  behind  the  refusal  of 
the  coal  operators  to  confer 
with  the  miners  in  accordance 
with  the  terms  of  their  agree- 
ment. It  is  also  the  reason 
for  the  general  abandonment 
of  work  in  industrial  relations 
within  the  plant,  the  advocacy 
of  the  open  shop,  and  the  bit- 
terness expressed  in  many 
quarters  towards  the  unions.     ^^iT;;^::;^;;:!;;:::^::^^:^^:^::;::::;;;: 

This  attitude  is  all  the  more 

interesting  in  view  of  the  past  history  since  the  indus- 
trial system  began.  Strikes  have  been  defeated,  unem- 
ployment has  occurred  and  labor  has  been  beaten  many 
times  during  that  history  only  to  organize  more  care- 
fully a  little  later  on. 

It  is  true,  there  is  no  actual  necessity  for  placating  the 
worker  at  this  time.    There  is  little  necessity  for  worry- 


THE  greatest  waste  of  industry  to-day  is 
human  waste  and  the  great  advance  in 
efficiency  will  be  made  by  an  advance  in 
orderliness  and  the  lack  of  interruption  and 
increase  in  working  capacity  of  the  individ- 
ual. It  is  disturbing  to  find  the  manufactur- 
ers giving  up  all  study  of  this  kind  so  read- 
ily and  lacking  an  apparent  appreciation  of 
its  importance  from  a  business  standpoint. 
Reports  from  various  parts  of  the  country 
indicate  that  employment  managers  and  gen- 
eral executives  interested  in  the  wage  and 
labor  situation  believe  that  this  is  a  matter 
of  supply  and  demand  and  apparently  believe 
that  the  alternate  prosperity  and  depression 
will  answer  all  the  requirements  in  the  rela- 
tion between  the  management  of  a  company 
and  the  workers. 


a  part  of  the  deep  policy  of  the  manufacturer  to  under- 
mine the  labor  organization.  No  such  suspicion  can 
attach  to  efforts  that  are  made  during  a  time  like  the 
present.  There  can  be  no  element  of  self-defense  in  the 
study  of  the  problem  by  the  manufacturer,  and  such 
study  is  not  likely  to  weaken  the  actual  antagonism  of 
the  labor  union  as  it  would  have  done  in  1920.  The  labor 
problem  is  not  a  temporary  one.  It  is  not  concerned  with 
the  growth  of  this  or  that  union  or  the  payment  of  this 
or  that  wage  scale.    It  is  a  perennial  problem  which  has 

grown  more  acute  as  the   in- 

■ dustrial     system     has     grown 

more  complicated.  It  is  not 
settled  because  a  few  strikes 
are  beaten  or  because  a  few 
organizations  are  temporarily 
weakened.  It  can  only  be  set- 
tled within  the  plant,  and  the 
operations  of  the  plant  man- 
agement in  this  direction  are 
still  the  most  important  opera- 
tions for  increased  efficiency 
that  can  be  made. 

The  factory  labor  on  an 
automobile  varies  from  15  to 
over  20  per  cent  in  the  ex- 
amples which  we  have  been 
able  to  secure.  A  reduction 
in  the  wage  rate  such  as  has 
faken  place  between  1920  and 
1922  in  the  skilled  trades  will 
make  some  difference  in  costs, 
but  it  will  not  bring  the  econo- 
mies required  by  the  great 
reduction  in  prices.  Prices  are  being  made  all  along  the 
line  without  any  particular  record  for  cost  at  the  present 
moment.  The  raw  material  man,  the  man  who  is  selling 
supplies  and  parts,  all  along  to  the  man  who  is  selling 
complete  cars,  have  been  cutting  prices  to  meet  the 
market  and  the  adjusting  costs  as  best  they  can.  It  is 
still  possible  to  secure  more  reduction  of  labor  cost  per 
unit  of  production  by  the  proper  management  of  indus- 


ing  about  the  price  to  be  paid,  but  that  is  not  the  point 

As  things  are  going  to-day,  the  next  era  of  more  or  less     trial  relations  than  by  a  reduction  of  the  wage  rate,  and, 

full  employment  will  find  the  manufacturer  as  badly  off     in  the  plants  where  the  industrial  relations  have  been 


as  he  was  in  1920.  He  will  learn  practically  nothing  by 
his  previous  experience,  and  the  general  situation  will 
not  be  improved  in  any  large  measure.  When  labor  is 
scarce  and  wages  high,  the  efforts  of  the  manufacturer 
to  establish  decent  industrial  relations  are  viewed  with 
suspicion.  They  are  figured  as  part  of  the  scheme  to 
keep  wages  down.    In  other  years  they  were  suspected  as 


amicable  and  carefully  considered  and  there  is  a  unity 
in  the  oi'ganization,  reductions  have  been  accepted  or 
suggested  by  the  workers  without  difl^culty  and  the  effi- 
ciency has  been  maintained  or  increased.  The  manufac- 
turer can  get  by  for  the  present  moment  of  depression 
with  his  problems  based  upon  supply  and  demand  and 
control  all  the  working  conditions.     Getting  by  will  not 
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solve  his  problem,  neither  his  cost  problem  nor  his  prob- 
lem of  a  sufficient  supply  of  skilled  labor  at  all  times  on 
a  reasonable  basis,  a  lessened  "turnover"  and  a  greater 
efficiency. 

It  is  evident  that  the  apparent  study  given  to  the  labor 
question  in  1919  and  1920  was  very  largely  due  to  the 
immediate  question  of  looking  for  some  special  v^'ay  of 
meeting  the  problem  and  not  a  desire  to  understand  the 
question  fundamentally  so  that  it  could  be  met,  not  for 
a  year,  but  for  any  part  of  the  life  of  the  business. 
Skilled  labor  has  not  been  reduced  to  the  same  extent  as 
the  unskilled  labor  in  many  lines  and  the  reductions 
have  been  more  uneven.  The  highly  organized  trades 
are  resisting  the  reductions  more  successfully,  and  there 
is  a  great  activity  in  workers'  organizations  not  for 
immediate  purposes  but  to  secure  an  increased  strength 
when  the  present  acute  problem  has  passed  mostly  away. 

The  greatest  waste  of  industry  to-day  is  human  waste, 
and  the  great  advance  in  efficiency  will  be  made  by  an 
advance  in  orderliness  and  the  lack  of  interruption  and 
increase  in  working  capacity  of  the  individual.  It  is 
disturbing  to  find  the  manufacturers  giving  up  all  study 
of  this  kind  so  readily  and  lacking  an  apparent  appre- 
ciation of  its  importance  from  a  business  standpoint. 
Reports  from  various  parts  of  the  country  indicate  that 
employment  managers  and  general  executives  interested 


in  the  wage  and  labor  situation  believe  that  thi.s  is  a 
matter  of  supply  and  demand  and  apparently  believe  that 
the  alternate  prosperity  and  depression  will  answer  all 
the  requirements  in  the  relation  between  the  manage- 
ment of  a  company  and  the  workers. 

This  is  not  the  case  in  Europe,  where  the  desires  and 
aspirations  of  the  workers  have  proved  to  be  of  sufficient 
importance  to  demand  attention  before  the  industrial 
machinery  can  be  set  to  work  properly  and  kept  in  proper 
motion.  The  working  of  this  law  of  supply  and  demand 
for  400  years  in  the  industrial  system  has  increased  the 
number  of  adherents  to  workers'  organizations  from  a 
few  hundred  to  some  thirty  million  in  the  various  coun- 
tries, so  that  it  is  not  likely  that  the  workings  of  this  law- 
will  reduce  either  the  number  or  the  strength  of  such 
organizations.  Moreover,  industry  is  not  concerned  with 
ruling  the  worker.  Industry  is  concerned  entirely  with 
securing  the  largest  amount  of  work  for  the  least  pos- 
sible amount  of  money  per  individual  piece.  It  still 
remains  that  a  company  of  men  working  in  harmony  v/ith 
a  community  of  purpose  and  ideas  and  some  sound  trust 
in  each  other  can  accomplish  more  at  less  cost  than  men 
who  are  working  because  it  is  necessary.  This  is  the 
meat  of  the  matter  and  it  is  only  in  this  way  that  the  full 
benefits  can  be  secured  by  modern  industry  in  the  han- 
dling of  its  labor  to  economic  advantage. 


Headlight  Tests  and  Regulations 


A  GREAT  deal  of  interest  is  now  being  shown  in 
regulations  governing  the  headlights  used  by  mo- 
tor vehicles.  The  Bureau  of  Standards  has  assisted 
local  authorities  and  the  manufacturers  through  tests  of 
these  devices,  and  already  quite  a  number  of  the  states 
have  framed  laws  to  govern  the  use  of  lights  on  auto- 
mobiles. The  matter  is  one  which  should  receive  uni- 
form treatment,  and  this  has  been  recognized  by  nearly 
all  those  concerned  in  the  subject. 

In  order  to  secure  a  satisfactory  degree  of  uniformity 
in  all  parts  of  the  country  it  will  be  necessary  to  have 
(1)  uniform  laws,  (2)  uniform  procedure  in  the  enforce- 
m.ent  of  the  laws,  and  (3)  an  extensive  campaign  of  edu- 
cation for  enforcement  officers,  garage  men  and  drivers 
of  automobiles. 

The  establishment  of  headlight  adjusting  stations  in 
garages  has  been  found  to  be  a  very  desirable  step, 
and  they  have  already  been  used  in  a  number  of 
states  and  cities  under  more  or  less  definite  offi- 
cial regulation.  So  far  uniformity  of  legislation  has 
been  based  upon  the  specifications  formulated  by  the 
Committee  on  Motor  Vehicle  Lighting  of  the  American 
Illuminating  Engineering  Society.  These  specifications 
have  been  adopted  in  practically  the  same  form  by  near- 
ly a  dozen  states.  At  the  time  they  were  formulated  it 
was  believed  that  the  specifications  were  as  rigid  as 
could  be  enforced,  but  recently  even  more  rigid  regula- 
tions have  been  adopted  in  some  sections. 

In  view  of  this  situation,  the  above-mentioned  com- 
mittee decided  that  a  revision  of  its  specifications  should 
be  made.  In  accordance  with  this  decision,  the  values 
specified  for  light  on  the  road  were  considerably  in- 
creased, while  the  limiting  values,  which  are  intended  to 
control  glaring  light,  were  left  unchanged.  Other 
changes  were  also  made. 

With  the  idea  of  securing  uniformity  in  the  adoption 
of  regulations,  an  informal  organization  of  State  authori- 
ties representing  the  whole  of  New  England,  New  York, 
New    Jersey,    Pennsylvania    and    Maryland    has    been 


formed.  Another  meeting  of  this  organization  will  be 
held  at  Harrisburg  in  April,  and  it  is  understood  that 
an  attempt  will  be  made  to  establish  a  board  of  officers 
which  will  be  charged  with  the  approval  of  devices  in 
all  the  states  represented. 


A  RECENT  letter  from  a  resident  of  Brisbane,  Queens- 
land, Australia,  which  was  published  in  the  British 
paper  Motor,  tells  some  facts  regarding  the  local  automo- 
bile market  which  should  be  of  interest  to  the  American 
manufacturer.  He  admits  that  the  State  is  almost  en- 
tirely held  by  the  "Yankee"  product,  but  hopes  that  the 
English  manufacturer  will  go  after  the  market. 

The  fact  that  the  American  cars  are  almost  entirely 
from  the  low-priced,  light-car  group  gives  an  idea  as  to 
the  type  of  car  best  fitted  for  that  country. 

He  asks  two  leading  questions: 

1.  Is  the  British  manufacturer  going  to  maintain  his 
enthusiasm  for  the  small  car? 

2.  If  he  exports,  will  he  take  any  interest  in  the  product 
after  it  leaves  his  hands? 

At  present  Queensland  has  suffered  financially  with 
the  rest  of  the  world,  but  the  writer  believes  that  the 
British  light  car  would  have  a  chance  if  pushed  hard. 
He  maintains  that  the  following  things  must  be  done  to 
insure  any  measure  of  success: 

1.  A  reduction  in  price  to  make  real  competition  with 
the  American  medium-power  car. 

2.  Actual  samples  on  the  spot,  vigorous  advertisement 
via  the  press,  active  entry  for  all  A.  C.  Q.  events,  such 
as  hill-climbs,  reliability  tests,  fuel  consumption,  and 
so  on. 

3.  Genuine  spare  parts,  standardization  and,  say,  a 
six  months'  guarantee. 

Each  American  manufacturer  represented  in  Queens- 
land should  be  able  to  tell  in  a  measure  what  he  has 
done  and  what  he  has  left  undone  to  win  and  maintain 
the  market  according  to  the  writer's  idea  of  what  actions 
;ne  necessary  for  the  British  manufacturer  to  succeed. 
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A  Forward  Step 

A  PRODUCT  is  manufactured  at  the  lowest  pos- 
sible unit  cost  when  the  fullest  powers  of  the 
various  workmen  as  well  as  of  the  various  machines 
are  called  into  play.  As  the  individual  is  made  ca- 
pable of  assuming  increased  responsibility,  the  neces- 
sity for  supervision  and  administrative  expense 
•decreases.  While  there  has  been  a  general  tendency 
to  disregard  the  production  importance  of  these  fun- 
damentals during  recent  months,  there  are  striking 
exceptions  here  and  there  throughout  the  industry. 

The  Oakland  factory,  for  example,  has  in  operation 
a  plan  which  tends  toward  the  better  development  of 
the  capacity  of  individual  workers  and  v/hich  oper- 
ates to  procure  both  better  quality  and  cheaper  pro- 
duction. The  plan  is  explained  in  a  bulletin  issued  by 
the  company  as  follows: 

"Every  new  employee  is  thoroughly  taught  the  par- 
ticular operation  he  is  called  upon  to  supervise.  In 
addition  he  is  taught  the  principles  of  the  operation 
of  the  employee  preceding  him  and  also  of  the  em- 
ployee who  performs  the  next  operation  after  him. 


For  every  employee  inspects  the  operation  of  the 
man  preceding  him  before  doing  additional  work  and 
inspects  his  own  work  before  sending  it  on  to  the 
next  man.  These  inspections  are  made  beside  many 
inspections  of  the  regular  inspecting  force.  The 
thought  underlying  this  system  is  not  to  have  one 
employee  discriminate  against  another,  but  to  see 
that  there  is  no  let-down  in  quality  of  work  done. 

"The  secondary  result  of  this  system  is  to  keep  on 
hand  at  all  times  a  body  of  skilled  mechanics.  There 
are  no  green  hands  called  upon  to  fill  any  position. 
All  the  men  required  for  the  most  difficult  positions 
are  recruited  from  within  the  Oakland  factories. 
There  is  ever  a  promotion  of  the  older,  more  skilled 
employees  to  the  higher  positions.  In  like  manner  all 
the  inspectors  at  the  factories  are  chosen  from  among 
the  men  who  have  held  several  positions  and  who 
Know  from  actual  experience  the  kind  of  perfect 
workmanship  that  is  required." 

This  is  an  excellent  practical  example  of  how  the 
idea  of  developing  the  individual  worker  may  be 
worked  out.  Such  a  plan  does  not  solve  the  labor 
problem,  nor  was  it  installed  for  any  such  purpose. 
It  does  constitute  a  step  in  the  direction  of  construc- 
tive progress.  The  idea  behind  the  plan  is  based  upon 
production  practice  and  human  psychology  that  is 
fundamentally  sound. 


Alcohol  Fuel  in  Exported 
Vehicles 

MA.NY  automotive  manufacturers  are  looking 
more  and  more  to  foreign  markets  to  absorb  a 
portion  of  their  products  and  they  are  consequently 
interested  in  the  conditions  which  must  be  met  to 
satisfy  customers  in  these  markets.  In  all  or  nearly 
all  countries  outside  the  United  States  and  Canada 
the  cost  of  gasoline  is  so  much  greater  than  it  is  in 
this  country  that  substitutes  are  frequently  used  and 
there  is  more  incentive  to  consider  the  matter  of  fuel 
economy. 

In  Brazil  and  in  the  Spanish  speaking  countries  of 
South  and  Central  America,  the  West  Indies  and  even 
in  Hawaii  and  the  Philippines  alcohol  is  either  being 
used  or  discussed  as  a  possible  future  motor  fuel.  As 
might  be  expected,  this  fuel  does  not  give  entire  satis- 
faction in  vehicles  designed  to  run  on  gasoline,  even 
though  it  is,  in  some  respects,  a  better  fuel.  Some  of 
the  reasons  for  this  were  set  forth  in  an  article  en- 
titled "The  Use  of  Alcohol  in  Exported  Vehicles," 
which  appeared  in  Automotive  Industries  for  April 
6.  This  article  also  gave  figures  showing  how  exten- 
sively fuel  alcohol  is  already  used. 

Those  who  have  made  a  study  of  the  export  mar- 
ket believe  that  cars,  trucks  and  tractors  especially 
fitted  up  to  burn  alcohol  will  find  a  ready  sale.  The 
changes  needed  in  standard  gasoline  vehicles  are  not 
of  a  radical  nature,  but  exact  inforaiation  as  to  the 
most  economical  compression  ratio,  the  quantity  of 
heat  required  for  satisfactory  vaporization,  the  most 
economical  mixture  ratio,  and  the  best  metals  to  re- 
sist corrosion  is  lacking,  although  some  data  on  these 
points  are  available. 
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In  short,  the  subject  is  in  need  of  further  study, 
and  considerable  research  work  is  required  before  tlie 
best  results  are  obtained.  But  the  subject  is  not  sim- 
ply academic.  It  is  of  immediate  practical  interest 
and  should  be  seriously  considered  by  manufacturers 
who  might  well  see  that  Congress  appropriates  funds 
to  carry  out  research  work  on  this  and  related  sub- 
jects at  the  Bureau  of  Standards  and  in  such  other 
Government  laboratories  as  are  equipped  for  the 
work. 

We  shall  welcome  discussion  of  the  subject  in  the 
Forum  and  be  pleased  to  receive  any  authoritative 
data  regarding  the  performance  of  automotive  equip- 
ment using  alcohol  fuel.  Interchange  of  information 
along  this  line  will  certainly  benefit  all  concerned. 


Will  Distributor  Study  Markets? 

MANUFACTURERS  seem  to  be  agreed  that  the 
distributor  cannot  be  depended  upon  to  secure 
comprehensive  or  accurate  market  analysis  data. 
Consequently  such  essential  work  is  being  undertaken 
by  the  factories.  This  is  necessary  in  view  of  the 
facts  which  must  be  faced. 

Nevertheless,  the  factory  will  reduce  the  cost  of  its 
analysis  work  if  efforts  are  continuously  made  to  ex- 
plain to  the  various  distributors  what  it  is  all  about, 
the  practical  value  it  has  for  them,  and  how  they  can 
use  the  results  of  such  analyses  m  their  selling  effort. 
To  do  this  will  be  extremely  difficult  in  some  cases  and 
nearly  impossible  in  others.  It  should  be  recognized, 
however,  that  in  proportion  as  the  distributor  be- 
comes interested  and  active  in  this  work,  the  relative 
cost  of  carrying  it  on  decreases  from  the  factory 
standpoint.  Moreover,  the  distributor  is  better  able 
to  carry  on  his  work,  sells  more  cars,  and  makes  more 
money. 

Distributors  sometimes  think  that  factory  market 
analysis  work  is  against  them  rather  than  with  them. 
They  have  a  suspicion  that  the  factory  is  merely  go- 
ing through  a  lot  of  statistical  gymnastics,  purposely 
devised  so  that  the  distributor  cannot  understand 
them,  with  the  idea  of  forcing  him  to  take  more  cars 
than  he  wants — or  in  good  times  of  keeping  from  him 
some  cars  that  he  does  want. 

From  every  standpoint  it  is  worth  while  to  con- 
tinue the  effort  to  sell  the  distributor  on  the  idea  of 
market  analysis  and  market  studies. 


The  two-stroke  engine,  in  its  simpler  forms  at  least, 
has  two  shortcomings  which  led  to  its  abandonment 
in  this  country.  One  is  that  it  is  less  ecomonical  of 
fuel  than  the  four-stroke  engine,  especially  if  it  is  de- 
signed for  operation  at  high  speed  and  to  this  end 
provided  with  ports  of  considerable  depth.  The  sec- 
ond is  that  it  cannot  be  throttled  as  well  as  the  four- 
stroke  engine.  Perhaps  this  latter  disability  should 
have  been  placed  first,  as  it  was  undoubtedly  the  chief 
cause  for  its  failure  to  satisfy  car  owners  here.  The 
cost  of  fuel  was  not  as  yet  considered  very  seriously 
at  the  time  of  the  two-stroke's  decline  as  a  car  engine 
in  this  country. 

The  great  advantage  of  the  ordinary  two-stroke  en- 
gine is  its  simplicity,  as  a  result  of  which  it  is  cheap 
to  manufacture  and  easy  to  maintain.  Its  inherent 
weaknesses,  of  course,  are  also  closely  bound  up  with 
this  simplicity,  and  all  attempts  to  overcome  these 
weaknesses  have  resulted  in  complication,  and  thus 
at  least  partially  eliminated  the  advantages  over  the 
four-stroke  engine. 

It  is  to  be  noted  that  the  class  of  car  for  which 
European  engineers  are  now  selecting  the  two-stroke 
engine  is  the  lightest  and  cheapest  class  which  has  to 
be  built  "to  meet  a  price."  The  purchasers  of  these 
cars  are  not  particularly  exacting  in  respect  to  flexi- 
bility of  the  engine,  and  the  simplicity  of  the  design, 
with  its  entire  absence  of  any  valve  gear,  appeals  to 
them.  The  lack  of  economy  might  be  expected  to  be 
the  greatest  handicap  of  the  engine,  but  the  designers 
have  concentrated  their  efforts  on  the  elimination  of 
this  weakness  and  no  doubt  have  succeeded  to  an  ex- 
tent. Quite  a  number  of  the  engines  are  air-cooled, 
and  air-cooling,  in  the  estimation  of  many  engineers, 
tends  to  greater  fuel  efficiency.  All  of  the  engines  are 
small  and  therefore  not  great  fuel  consumers,  and  the 
advantages  of  low  price  and  simplicity  probably  make 
a  stronger  appeal  to  the  customer  than  a  slight  supe- 
riority in  fuel  economy  would. 


Two-Stroke  Engines  in  Europe 

RECENTLY  there  has  been  a  notable  increase  of 
interest  in  two-stroke  engines  among  European 
designers  of  passenger  cars.  In  the  British  motor- 
cycle field  the  two-stroke  engine  has  always  occupied 
a  position  of  considerable  importance,  and  from  this 
field  it  is  now  forging  its  way  into  the  cyclecar  and 
light  car  fields. 

Having  had  an  extensive  try-out  in  the  United 
States  and  been  discarded  as  a  car  engine,  it  is 
rather  surprising  to  see  the  two-stroke  turn  up  in 
Europe  again,  but  if  the  situation  is  carefully  analyzed 
the  present  European  interest  in  the  engine  does  not 
seem  so  illogical. 


The  Tiactor  Market 

THERE  are  indications  that  the  tractor  business 
is  picking  up.  Reports  show  a  very  healthy 
demand  and  a  much  greater  interest  in  the  possible 
purchase  of  them. 

One  dealer  sent  out  a  given  number  of  letters  to 
farmers,  asking  whether  they  \\ere  interested  in  the 
purchase  of  a  tractor.  This  letter  was  sent  out  for 
three  successive  years  and  the  replies  tabulated.  The 
results  were  as  follows :  Taking  the  year  1920  as  a 
basis,  in  1921  the  number  interested  decreased  44 
per  cent,  while  in  1922  the  number  increased  329  per 
cent.    This  may  be  taken  as  a  ver>'  good  omen. 

"There  is  many  a  slip  't\\ixt  the  cup  and  the  lip" 
may  be  said  in  this  case  to  mean,  "There's  many  a  slip 
b'twixt  the  interest  and  the  sale."  but  if  we  know 
that  the  market  is  there  and  that  the  farmer's  interest 
is  backed  up  by  an  improved  financial  status  then  it 
is  up  to  the  tractor  manufacturer  to  perfect  his  sales 
organization  so  that  there  may  be  as  few  slips  as  pos- 
sible between  the  genuine  interest  and  the  bona  fide 
sale. 
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By  James  Dalton 

NEW  YORK,  April  18— With  April 
more  than  half  gone,  manufacturers 
of  motor  vehicles  still  are  speeding 
up  production.  There  is  every  reason 
to  believe  the  month  will  show  a  gain 
over  March  as  was  recorded  by  March 
over  February.  That  was  approxi- 
mately 32  per  cent  and  it  was  65  per 
cent  in  excess  of  the  preceding  March. 

Sales  at  retail,  so  far  as  can  be  de- 
termined, are  keeping  practically 
abreast  of  production.  It  is  certain, 
at  any  rate,  that  no  large  surplus  of 
finished  products  is  being  built  up. 

Up  to  this  time  the  industry  has 
been  rather  hesitant  about  accepting 
the  theory  that  the  country  actually 
has  begun  the  long  swing  back  from 
depression  and  even  now  there  is  no 
disposition  to  abandon  caution  in  com- 
mitments, but  it  is  generally  believed 
that  any  decline  in  sales  this  year  will 
be  merely  seasonal. 

Company  after  company  is  coming 
through  with  reports  of  greatly  in- 
creased output  for  April.  This  ap- 
plies to  truck  manufacturers  as  well 
as  to  those  in  the  passenger  car  field. 
The  largest  producers  of  heavy  duty 
vehicles  assert  that  April  orders  will 
exceed  any  month  since  May,  1920. 
Makers  of  light  trucks  agree  that 
business  is  excellent.  Ford  produc- 
tion is  approaching  capacity  but  the 
proportion  of  trucks  turned  out  is 
much  larger  than  it  has  been  in  many 
months. 

Dealers  Optimistic 

Dealers  everywhere  are  as  opi.imis- 
tic  as  builders.  Factory  enthusiasm, 
in  fact,  is  based  solely  on  sales.  Not 
only  is  there  a  strong  demand  for  new 
vehicles,  but  the  market  for  used  cars 
is  so  strong  that  in  most  places  they 
have  ceased  to  be  a  sales  deterrent. 

Demand  for  motor  vehicles  is  not 
peculiar  to  a  few  sections  of  the  coun- 
try but  is  practically  universal.  Even 
the  South  and  the  grain  growing  sec- 
tions of  the  Middle  West  are  buying 
in  considerable  volume.  The  farm 
market  generally  is  steadily  expand- 
ing, especially  for  commercial  ve- 
hicles. The  same  is  true  of  the  indus- 
trial centers.  Eu:  iness  in  Canada  is 
keeping  abreast  of  the  United  States. 

It  is  reported  in  a  few  of  the  larger 
cities  that  factory  workers  are  begin- 


Business  in  Brief 

NEW  YORK,  April  18— Trade 
and  industry  generally  continue 
their  upward  trend  in  spite  of  rains, 
bad  country  roads  and  strikes.  The 
strike  situation  is  no  less  serious 
and  there  are  no  indications  that 
the  mine  walkout  is  any  nearer  an 
end  than  the  day  it  was  called.  It 
has  not  yet  aGFected  industry,  ex- 
cept iron  and  steel  to  a  small  de- 
gree. 

The  winter  wheat  crop  has  made 
a  further  gain  notwithstanding  an 
excess  of  rain.  Spring  seeding  has 
been  somewhat  delayed  by  bad 
weather  in  some  sections. 

Export  trade  apparently  has 
turned  the  corner.  March  recorded 
really  definite  gains. 

Financial  developments  are  prac- 
tically all  favorable.  They  include 
immense  sales  of  bonds  at  steadily 
rising  prices,  sustained  strength  in 
the  stock  markets,  more  pronounced 
ease  in  money  markets  at  home 
and  abroad  and  continued  strength 
in  exchange  rates. 

Great  improvement  in  buying  of 
lumber,  builders'  hardware,  cement, 
paints  and  other  materials  by  the 
forward  surge  in  construction  ac- 
tivities is  releasing  huge  sums  of 
money  and  taking  up  the  slack  of 
unemployment. 

Cotton  consumption  and  exports 
are  increasing  in  the  face  of  the 
New  England  strike. 

There  is  heavier  buying  of  hides 
and  leather. 

The  iron  and  steel  industry  has 
witnessed  another  buying  spurt 
with  advances  in  prices  of  many 
grades.  Mills  in  the  Chicago  dis- 
trict are  operating  at  80  per  cent 
of  capacity. 

There  has  been  a  very  definite 
improvement  in  sales  and  credit 
conditions  in  the  South. 


Willys  Is  Optimistic 
on  Return  from  Tour 


ning  to  buy  used  cars  and  inexpensive 
new  cars.  It  is  significant  that  the 
bulk  of  the  passenger  car  buying  is  in 
the  low  and  middle  price  classes.  The 
percentage  of  increase  in  these  fields 
is  much  greater  than  in  the  high  price 
class  although  a  few  companies  turn- 
ing out  comparatively  expensive  prod- 
ucts are  having  the  best  business  in 
their  history. 

Production  in  parts  plants  con- 
tinues to  gain  rapidly  and  many  of 
them  are  having  the  largest  business 
in  nearly  two  years.  Several  expect 
April  to  be  the  best  month  in  their 
history. 


Deliveries    for    Second     Quarter 

WiU  Be  Limited  Only  by 

Production  Capacity 


POLAND  FORBIDS  CAR  IMPORTS 

NEW  YORK,  April  18— The  importa- 
tion of  passenger  cars  and  bodies  now 
is  forbidden  in  Poland. 


NEW  YORK,  April  17— The  second 
quarter  of  1922  would  be  the  largest  in 
the  history  of  the  Willys-Overland  Co. 
if  it  could  deliver  all  the  cars  for  which 
it  could  get  orders.  It  is  estimated  that 
sales  of  Overlands  and  Willys-Knights 
for  the  quarter  will  aggregate  37,000,  but 
it  would  be  possible  to  raise  this  number 
to  50,000  if  that  many  cars  could  be 
turned  out.  This  was  a  message  brought 
to  New  York  this  week  by  John  N.  Wil- 
lys after  a  seven  weeks'  trip  in  which  he 
covered  18,000  miles,  talked  to  2500  deal- 
ers and  all  the  distributors  in  the  west- 
ern territory. 

While  the  company  is  in  the  unhappy 
position  of  not  being  able  to  take  care 
of  all  the  business  it  can  get,  there  is 
no  intention  of  departing  from  the  con- 
servative policy  which  has  been  in  force 
at  the  Willys-Overland  plant  since  the 
company  began  to  recover  from  the  de-  ■ 
pression.  Willys  would  prefer  a  sur- 
plus of  orders  rather  than  a  surplus  of 
finished  cars  for  which  there  is  no  mar- 
ket. 

After  his  trip  to  the  Coast  by  way  of 
the  northern  route,  then  down  through  all 
the  coast  states  and  back  to  Toledo  by 
the  southern  route,  Willys  was  optimistic 
over  the  business  outlook.  In  every  sec- 
tion he  visited  he  found  a  material  im- 
provement in  general  business  conditions, 
resulting  largely  from  increased  prices 
for  lumber,  wool,  livestock  and  agricul- 
tural products.  The  rapid  return  of  con- 
fidence is,  to  him,  the  most  encouraging 
feature  of  the  situation.  He  believes  that 
the  relative  prosperity  which  now  is  be- 
ing experienced  generally  will  continue, 
although    he    does    not    expect   a    boom. 

Company's  Affairs  Improve 

So  far  ao  Willys-Overland  is  concerned 
Willys  is  entirely  confident.  There  still 
are  a  few  difficulties  to  be  ironed  out, 
but  the  affairs  of  the  company  have 
shown  an  extraordinary  improvement  in 
the  last  few  months.  All  possible  losses 
have  been  taken,  and  operations  are  on 
a  substantial  basis,  which  undoubtedly 
will  show  a  profit  for  the  year. 

After  spending  the  week-end  with  his 
family  here,  Willys  returned  early  in  the 
week  to  Toledo,  where  he  will  spend 
most  of  his  time  in  future.  Although 
he  has  been  on  the  road  almost  contin- 
uously for  many  weeks,  conferring  with 
distributors  and  dealers,  this  work  will 
be  continued  for  the  next  two  months. 
The  enthusiasm  with  which  he  has  im- 
bued the  company's  distributing  organi- 
zation has  been  reflected  in  the  phe- 
nomenal business  for  the  past  five  or  six 
weeks.  There  is  a  strong  demand  for 
both  Overland  and  Willys-Knight  cars  in 
all  sections  and  Willys  says  they  are  giv- 
ing entire  satisfaction  to  purchasers. 


Ap't-il  20,  1922 

Nash  Wm  Direct 

Pierce-Lafayette 

To  Formulate  Selling  and  Manu- 
facturing Operations  After 
Consolidation 
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NEW  YORK,  April  18— Detailed  plans 
for  the  consolidation  of  the  Pierce-Arrow 
Motor  Car  Co.  and  the  Lafayette  Motors 
Co.  are  being  worked  out  following  a 
conference  of  bankers  and  officers  at 
which  the  plan  was  agreed  upon  in  prin- 
ciple. C.  W.  Nash,  president  of  Lafayette 
and  of  the  Nash  Motors  Co.,  will  become 
chairman  of  the  board  of  the  consoli- 
dated companies,  while  Colonel  Charles 
Clifton,  chairman  of  the  board  of  Pierce- 
Arrow,  will  serve  as  president.  Nash 
will  have  charge  of  all  operations.  He 
will  shape  the  selling  and  manufacturing 
policies. 

It  is  understood  there  will  be  no  new 
financing  in  connection  with  the  con- 
solidation, as  stockholders  of  both  com- 
panies will  exchange  their  stock  for  se- 
curities of  a  new  company  which  is  to 
be  organized.  No  title  has  been  selected 
for  the  new  company,  but  it  is  intimated 
that  the  name  of  Pierce-Arrow  will  be 
retained.  The  banking  house  of  J.  &  W. 
Seligman  &  Co.  has  been  interested  in 
the  affairs  of  both  Pierce-Arrow  and 
Lafayette  for  some  time,  while  Lee, 
Higginson  &  Co.  have  been  interested  in 
Lafayette.  Both  houses  will  be  repre- 
sented on  the  board  of  directors  of  the 
new  company. 

Better  Production  Facilities 

It  is  understood  one  of  the  factors 
which  led  to  the  proposal  to  consolidate 
is  to  be  found  in  the  fact  that  the  ex- 
cessive manufacturing  space  of  Pierce- 
Arrow  can  be  utilized  to  turn  out  bodies 
for  both  Lafayette  and  Pierce-Arrow 
cars.  Lafayette  has  been  experiencing 
difficulty  in  obtaining  satisfactory  bodies 
for  its  chassis.  Nash  is  quoted  as  hav- 
ing said  that  the  Pierce-Arrow  plant 
turns  out  the  best  passenger  car  bodies 
available. 

The  plans  do  not  contemplate  any 
immediate  change  either  in  the  Pierce- 
Arrow  or  Lafayette  lines.  Both  are  in 
the  higher  class  field.  The  Pierce-Arrow 
is  powered  with  a  six-cylinder  engine  and 
Lafayette  with  an  eight  cylinder.  The 
Lafayette  phaeton  sells  for  $4,090  and 
the  Pierce-Arrow  for  $6,500. 

Pierce-Arrow  has  taken  heavy  losses 
in  the  last  two  years,  but  there  has  been 
a  very  sharp  upward  turn  in  its  sales, 
both  of  passenger  cars  and  trucks,  in  the 
past  few  months,  and  it  is  expected  to 
show  an  operating  profit  this  year.  La- 
fayette also  has  been  experiencing  finan- 
cial difficulties  in  the  past  few  months, 
and  some  time  ago  asked  for  the  can- 
cellation of  -its  commitments  for  ma- 
terials. It  was  understood  this  step 
was  taken  at  the  demand  of  bankers. 

Nash  Motors  will  not  be  involved  in  the 
consolidation  any  more  than  it  has  been 
with  the  Lafayette  company.     Both  are 


Amount  of  Truck  Business  Is  Large  Now  and  Capacity 

Volume  Is  Promised 

By  Martin   L,   Pulcher 

Vice-President  and  General  Manager  of  the  Federal  Motor  Truck  Co.,  and 
President  of  the  National  Association  of  Motor  Truck  Industries 

Detroit,  April   17. 

IN  this  day  of  returning  business  in  the  motor  truck  industry  it  is  of  the 
utmost  importance  that  the  manufacturer  take  a  long  look  into  the  future 
and  make  his  plans  accordingly. 

The  motor  truck  business  is  going  to  continue  long  after  the  day  of  many 
of  the  companies  now  in  it.  How  long  many  of  the  present  companies  are  to 
continue  is  largely  a  matter  of  their  ability  to  analyze  the  fundamental  re- 
quirements of  the  business  and  their  capacity  to  meet  them. 

Most  important  of  all  considerations  is  the  merchandising  policy.  Manu- 
facturers without  a  strong  selling  organization  or  the  ability  to  develop  one 
might  as  well  get  out  of  business  now  and  as  quietly  as  possible.  The  best 
trucks  in  the  world  stored  in  the  rear  of  any  factory  will  never  produce  a  cent 
of  profit. 

Trucks  should  be  fathered  almost  in  the  sense  that  a  child  is  and  this  father- 
ing carried  through  until  the  truck  has  completed  its  mission  as  a  business 
adjunct.  It  is  not  enough  for  the  manufacturer  to  sell  the  truck  to  a  distrib- 
utor or  the  distributor  to  a  user.  Both  manufacturer  and  dealer  must  be  in 
position  to  help  the  owner  keep  it  operating.  Manufacturers  unable  to  do  this 
or  manufacturers  with  dealers  unable  to  do  this  are  not  operating  on  a  basis 
sound  in  its  possibilities  for  the  future. 

There  is  a  large  amount  of  truck  business  now  and  promise  of  capacity  busi- 
ness soon.  For  the  present,  manufacturers  are  content  to  trail  with  this  busi- 
ness rather  than  seek  to  control  it.  For  this  reason  demand  is  running  in  ex- 
cess of  supply.  As  the  trend  of  business  becomes  more  definitely  established 
the  truck  makers  will  meet  the  demand  with  spot  deliveries.  It  is  unwise  to 
take  chances  on  creating  a  surplus. 

Factors  making  for  truck  business  now  are  the  rapid  growth  in  building 
operations  and  the  opening  of  extensive  road  building  operations.  Material 
prices  in  these  fields  are  low.  The  number  of  idle  freight  cars  is  decreasing 
and  some  roads  are  placing  orders  for  new  cars.  This  means  motor  truck 
operations  on  both  ends. 

Practically  all  of  the  surplus  war  trucks  have  now  been  distributed,  removing 
a  serious  sales  resistance  factor  for  the  truck  manufacturer.  Used  trucks  do 
not  exist  in  any  quantity.  War  trucks  shipped  back  from  abroad  in  good  con- 
dition have,  for  the  most  part,  been  soli  There  is  no  market  for  the  others. 
Steps  have  been  taken  to  prevent  any  more  coming  back. 

Taking  all  these  factors  into  consideration,  there  remains  only  the  ques- 
tion of  continued  restoration  of  general  business.  Indications  are  that 
it  will  continue  its  strides.  Later  on  this  year,  with  fa'r  prices  for  farm  pri>- 
duce,  there  will  be  large  developments  in  this  field. 

With  all  these  harbingers  of  business  there  should  be  no  pessimism  for  motor 
truck  manufacturers  who  are  solidly  established.  Good  trucks,  sold  right  and 
properly   maintained,  will  command  the  market. 


controlled  by  Nash,  Until  the  merger 
is  completed.  Colonel  Clifton  will  serve 
as  chairman  of  the  board  and  president 
of  Pierce-Arrow. 

Stockholders'    Meeting   Postponed 

BUFFALO,  April  19— The  meeting  of 
stockholders  of  the  Pierce-Arrow  Motor 
Car  Co.,  which  was  to  have  been  held 
at  the  plant  yesterday  afternoon,  was 
indefinitely  po.stponed  because  a  major- 
ity of  the  stock  was  not  represented. 
Nothing  of  a  definite  nature  was  an- 
nounced regarding  the  merger  of  the 
company  with  the  Lafayette  Motors  Co. 

Myron  T.  Forbes,  vice-president  and 
general  manager,  issued  a  statement  in 
which  he  said  there  was  no  announce- 
ment to  be  made  at  the  present  time  con- 
cerning the  merger  and  the  plans  for  the 
future  would  not  be  discussed.  He  had 
just  returned  from  a  visit  to  the  Lafay- 
ette plant  at  Indianapolis. 


Peerless  IMarch  Biisiuess 

Approach  High  Record 

CLEVEL.\ND,  April  18  — Peerless 
Motor  Car  Co.  shipments  during  the 
second  week  in  March,  including  two 
entire  trainloads,  were  exceeded  only 
twice  in  the  history  of  the  company  and 
then  only  by  margins  of  eight  and 
seventeen  automobiles  respectively.  The 
total  March  business  has  been  exceeded 
in  only  one  previous  March  in  the  history 
of  the  company. 

Monthly  manufacturing  schedules  have 
been  increased  to  keep  up  with  the  oi-ders, 
and  overtime  is  common  at  the  factory. 

When  R.  H.  Collins  came  here  as  presi- 
dent and  general  manager  of  the  Peer- 
less company  he  set  before  his  organiza- 
tion the  task  of  producing  and  selling 
during  the  first  six  months  of  1922  more 
than  the  entire  total  of  Peerless  produc- 
tion and  sales  during  1921. 
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$9,188,561  Is  Sought 
from  Lincoln  Motors 


Government  Files  Suit  in  Detroit 

Against  Old  Company  on 

War  Contracts 


DETROIT,  April  18— The  United 
States  government  has  filed  suit  for  $9,- 
188,561  in  Federal  court  here  against  the 
bankrupt  Lincoln  Motors  Co.,  which 
brought  $8,000,000  when  it  was  sold  re- 
cently by  the  receiver  to  Henry  Ford. 

The  suit  was  filed  by  Earl  J.  Davis, 
United  States  District  Attorney,  who  re- 
ceived the  papers  from  Washington.  The 
government  claims  the  amount  asked  in 
the  suit  was  the  sum  which  the  Lincoln 
company  was  overpaid  on  war  contracts 
for  Liberty  motors. 

When  the  property  was  purchased  by 
Henry  Ford  on  Feb.  4,  the  debts  of  the 
company  were  estimated  at  $11,170,000, 
including  a  contingent  liability  of  $1,- 
500,000.  The  unsecured  claims  amount 
to  $8,670,000. 

Assets  were  carried  on  the  books 
amounting  to  $15,061,492,  but  appraisal 
by  the  Detroit  Trust  Co.  as  receiver  fixed 
them  at  $9,073,105  and  the  liabilities  at 
$9,490,811. 

The  new  Lincoln  Motor  Car  Co.  will 
not  be  affected  in  any  way  by  the  suit. 

Will  Press  Suit 

WASHINGTON,  April  15— The  gov- 
ernment's claim  against  the  old  Lincoln 
Motor  Co.  will  be  pressed,  it  is  asserted 
by  Attorney  General  Daugherty  after  a 
conference  with  counsel  representing 
creditors  of  the  defunct  company  whose 
claims  amount  to  approximately  $9,000,- 
000. 

The  creditors  were  represented  at  the 
hearing,  over  which  Daugherty  person- 
ally presided,  by  Harold  H.  Emmons  of 
Detroit,  acting  for  the  Detroit  Trust  Co., 
receiver.  There  are  approximately  900 
creditors,  Emmons  said  after  the  meet- 
ing, and  to  pay  their  claims  there  is 
available  $5,000,000  out  of  the  $8,000,000 
paid  by  Henry  Ford  for  the  property. 
The  other  $3,000,000,  he  added,  repre- 
sented preferred  claims,  including  labor, 
mortgages  and  city,  state  and  ounty 
taxes. 

The  following  statement  was  issued 
by  Daugherty  at  the  close  of  the  hear- 
ing: 

As  was  planned,  a  final  hearing  of  the 
controversy  Invob'ing  the  Lincoln  Motors  Co. 
has  been  held.  It  was  participated  in  by  a 
greater  number  of  officials  of  the  Department 
of  Justice  than  generally  participate  in  hear- 
ings of  this  character.  It  is  customary  upon 
request  for  the  department  to  hear  those 
s  gainst  whom  the  government  is  pressing  a 
claim  as  a  matter  of  courtesy.  This  hearing 
was  insisted  upon  by  the  receiver  of  the 
Lincoln  Motors  Co.,  an  officer  of  the  United 
States  Court  who  represented  more  than  900 
creditors. 

The  department  thought  it  fair  to  grant 
this  hearing  under  the  special  circumstances 
of  the  case.  No  time  has  been  lost  and  no 
monoy  has  been  lost  to  the  government  in 
affording  an  opportunity  for  this  hearing. 
Tho  hearing  was  concluded  after  a  two  hours' 
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session  and  a  decision  was  promptly  reached 
that  the  government  proceed  in  an  orderly 
way  to  file  and  press  the  payment  of  this 
claim.  It  will  no  doubt  promptly  reach  the 
Federal  Court,  where  the  whole  matter  of 
the  liability  of  the  parties  will  be  determined. 

Representatives  of  the  War  Depart- 
ment, the  Department  of  Justice,  the 
judge  advocate's  office,  with  legal  and 
accounting  counsel,  participated  in  the 
hearing. 

In  a  statement  issued  earlier  in  the 
week  Daugherty  declared  that  the  case 
of  the  Lincoln  Motors  was  brought  out 
into  the  light  through  the  desire  of  a 
former  solicitor  of  the  department  to 
make  trouble.  The  former  employee  re- 
ferred to  was  H.  L.  Scaife,  former  solic- 
itor and  investigator,  who  had  resigned 
because,  he  alleged,  the  government  was 
not  taking  proper  action  to  follow  up 
evidence  uncovered  against  the  Lincoln 
and  other  concerns  having  contracts  with 
the   government. 

{Continued  on  page  893) 
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Kelly  Tire  Eliminating 

All  Its  Own  Salesrooms 

NEW  YORK,  April  14— Consolidation 
of  the  general  offices  of  the  Kelly- 
Springfield  Tire  Co.  at  250  West  57th 
Street,  this  city,  was  designed  to  or- 
ganize more  efficiently  the  executive 
branch  of  its  business.  A  significant  fea- 
ture of  the  reorganization  is  that  the 
New  York  branch  has  been  moved  to  the 
company's  warehouse  at  553  West  57th 
Street,  a  step  which  is  really  equivalent 
to  giving  up  the  branch  altogether  since 
it  now  has  no  display  rooms  or  sales 
counters. 

The  company  explains  its  action  on 
the  ground  that  with  the  stabilization  of 
the  industry  there  is  no  need  for  the 
maintenance  of  these  expensive  estab- 
lishments. With  the  discontinuance  of 
all  retail  sales  by  the  company,  the  fac- 
tory branch  was  deemed  a  needless  ex- 
pense. This  overhead  burden  will  be 
eliminated  in  all  cities  as  soon  as  prac- 
ticable, and  warehouses  will  be  estab- 
lished in  various  centers  of  distribution 
where  railroad  facilities  are  best  suited 
to  give  prompt  service  to  dealers.  In 
all  these  cities  the  branches  will  be 
supplanted  by  offices. 


Reorganized  American 

Bearings  Buys  Plant 

INDIANAPOLIS,  April  18  —  The 
American  Bearings  Corp.  has  bought  a 
factory  building  here  from  T.  B.  Lay- 
cock,  Son  &  Co.,  manufacturer  of  juven- 
ile bicycles.  The  negotiations  are  said 
to  have  been  pending  for  some  time.  The 
bearings  company  has  been  installing 
machinery    in  the   plant  for  two  weeks. 

The  bearings  company  is  a  reorgani- 
zation of  the  American  Bearings  &  Die 
Casting  Corp.,  which  went  into  the  hands 
of  a  receiver  last  July.  Since  the  reor- 
ganization, it  has  been  operating  on  an- 
other site  in  this  city.  The  officers  are 
Arthur  Dixon,  president;  William  Flet- 
cher, vice-president,  and  Paul  J.  Moore, 
secretary  and  treasurer. 


Frontenac  Acquires 
Indianapolis   Plant 

Expects  to  Be  Operating  It  Within. 

30  Days— To  Make  All 

Units  There 

INDIANAPOLIS,  April  15— The  Fron- 
tenac Motor  Co.  of  America,  which  is- 
to  manufacture  the  new  four  cylinder 
motor  car  designed  by  Louis  Chevrolet, 
has  purchased  the  plant  formerly  oper- 
ated by  the  Empire  Motor  Car  Co.  of 
this  city.  The  plant  was  built  originally 
and  operated  by  the  Federal  Motor  Co., 
and  the  purchase  was  made  from  that 
company. 

Situated  at  Fifteenth  Street  and  the 
Big  Four  tracks  (Indianapolis),  the  plant 
affords  more  than  100,000  sq.  ft.  of  space. 
The  main  structure  is  a  one-story  build- 
ing of  saw  tooth  construction,  which  will 
be  used  for  machine  shops  and  assembly. 
A  three-story  structure  nearby  will  take 
care  of  the  balance  of  the  manufactur- 
ing plant.  In  addition  there  is  a  two- 
story  office  building  which  will  house  the 
executive  staff. 

Directors  of  the  company  state  that 
work  will  begin  at  once  to  put  the  build- 
ings in  shape  for  production  and  that  all 
necessary  equipment  and  machinery  has 
already  been  bought.  Officials  say  they 
expect  the  plant  to  be  in  operation  with- 
in thirty  days.  The  first  sample  cars 
are  expected  to  be  ready  by  the  latter 
part  of  May,  and  production  in  a  lim- 
ited way  will  be  in  process  by  the  latter 
part  of  June. 

William  N.  Thompson,  president  of  the 
Stutz  Motor  Car  Co.,  who  has  been 
prominently  identified  with  the  Fronte- 
nac company  of  which  he  is  a  director, 
says  that  when  the  Frontenac  reaches 
full  production  more  than  1500  men  will 
be  employed.  He  also  says  that  all  the 
units  will  be  built  in  the  newly  acquired 
plant. 


Guy  H.  HaU  WiU  Direct 
Work  of  Tractor  Bureau 

CHICAGO,  April  15  — The  Power 
Farming  Bureau,  which  was  organized 
more  than  a  year  ago  to  promote  publicity 
in  behalf  of  tractors,  has  been  succeeded 
by  the  National  Institute  of  Progressive 
Farming.  Guy  H.  Hall,  best  known  to 
the  tractor  industry  as  secretary  of  the 
Kansas  City  Tractor  Club  and  manager 
of  the  tractor  shows  held  in  Kansas  City, 
is  manager  of  the  new  organization. 

The  headquarters  of  the  new  organiza- 
tion will  be  in  Chicago.  It  is  supported 
by  tractor  and  farm  implement  manu- 
facturers and  by  organizations  support- 
ing progi'essive  and  diversified  farming- 
movements.  The  several  cattle  associa- 
tions are  for  the  first  time  joining  with 
the  manufacturers  for  a  general  advance- 
ment of  the  better  farming  idea.  The 
plan  is  that  the  information  developed 
and  broadcasted  by  this  organization  will 
be  constructive  for  farming  and  not  ia 
any  sense  the  ordinary  publicity  type. 
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Packard  Announces 
Its  New  Single  Six 

Produced     in     Two    Wheelbase 

Lengths  to  Suit  Different 

Body  Types 

DETROIT,  April  20— The  Packard  Mo- 
tor Car  Co.  released  for  publication  to- 
<lay  details  of  the  new  single  six  model 
which  was  announced  in  Automotive  In- 
dustries of  February  9.  The  new 
model  is  now  being  produced  in  two 
wheelbase  lengths  to  suit  different  types 
of  bodies.  The  5-passenger  phaeton, 
2-passenger  runabout,  5-passenger  se- 
dan, 4-passenger  coupe  and  4-passenger 
sport  models  are  mounted  on  126  in. 
wheelbase  chassis.  The  7-passenger 
phaeton,  7-passenger  sedan  and  7-passen- 
ger limousine  are  mounted  on  133  in. 
wheelbase.  The  prices  are  based  on  a 
list  of  $2,650  for  the  5-passenger  phaeton 
and  $2,685  for  the  7-passenger  phaeton. 

Mechanically,  there  is  but  little  change 
as  compared  with  the  previous  single  six. 
In  order  to  take  care  of  the  heavier 
bodies  and  to  provide  a  standard  engine 
for  both  wheelbases,  one-half  inch  has 
been  added  to  the  stroke,  making  the 
dimensions  for  the  power  plant  now  three 
and  three-eighths  by  five  inches.  An- 
other slight  change  is  the  addition  of 
•one  driving  plate  to  the  disk  clutch,  mak- 
ing this  now  a  four  driving  plate  type 
instead  of  three. 

The  bodies  are  characterized  by  long, 
low  lines,  accentuated  by  a  bead  strip 
which  runs  from  the  radiator  around  the 
entire  length  of  the  body  and  hood. 

On  the  5-passenger  phaeton  the  tool 
•compartment  is  in  a  space  behind  the 
front  seat  with  curtains  in  left  door 
pocket.  On  the  4-passenger  sport,  steel 
disk  wheels  are  standard  equipment.  The 
tire  equipment  is  cord  33  by  4%  in.  on  all 
except  the  sport  model.  Steel  disk  wheels 
are  optional  at  $35  additional. 

List  prices  of  the  new  single  six,  f.o.b. 
Detroit,  are  as  follows: 

5-passenger  Phaeton    $2,485 

Runabout 2,485 

Sport   Model    2,650 

Coupe 3,175 

5-passenger   Sedan    3,275 

7-passenger   Phaeton    2,685 

7-passenger  Sedan    3,525 

7-pass€nger  Sedan   Limousine   3575 

"126"    Chassis 2,250 

"133"   Chassis    2.350 

These  prices  do  not  include  freight  or 
war  taxes. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Motors  Corp.  has  been  settled  by  Frank 
A.  Scott,  receiver  for  the  Standard  Parts 
Co.  By  the  terms  of  the  settlement,  the 
corporation  has  taken  a  license  under 
patents  Nos.  1,153,481  and  1,153,482, 
dated  Sept.  14,  1915,  relating  to  rims, 
and  has  paid  approximately  $25,000 
for  past  infringement,  this  amount  hav- 
ing been  offset  against  the  ciaim  of  the 
corporation  against  the  estate  of  Stand- 
ard Parts.  It  was  contended  by  the 
Standard  Parts  Co.  that  the  Jaxon  Steel 
Products  Co.,  a  General  Motors  sub- 
sidiary, infringed  the  patents. 


MANY  AIRPLANES   ENTER  MEET 

NEW  YORK,  April  18— More  than  60 
airplanes  have  been  entered  in  the  first 
of  the  national  flying  meets  sanctioned 
by  the  Aero  Club  of  America  and  the 
Aeronautical  Chamber  of  Commerce, 
which  will  be  held  at  Curtis  Field,  Gar- 
den City,  Sunday,  April  30. 


Monroe  Incorporates 

with  $500,000  Capital 

INDIANAPOLIS,  April  15— The  re- 
organized Monroe  Automobile  Co.  of 
Indianapolis  has  filed  articles  of  incor- 
poration here  with  capitalization  placed 
at  $500,000.  The  directors  are  William 
Small,  J.  H.  O'Brien,  F.  A.  King,  J.  F. 
Martin,  and  H.  H.  Alexander.  Small  is 
president  and  general  manager;  O'Brien, 
vice-president  and  executive  manager, 
and  Alexander  is  to  be  sales  manager. 

The  plan  is  to  sell  direct  to  owners. 
Manufacture  is  to  be  continued  at  the 
old  plant  in  this  city,  and  the  executive 
offices  will  remain  at  the  same  place. 
The  company  succeeds  the  William  Small 
Co.,  which  was  sold  at  receiver's  sale 
some  time  ago.  Pending  the  reorganiza- 
tion the  concern  has  been  operating  on 
the  plan  to  be  followed  now. 


Two  Sections  of  S.  A.  E. 

to  Hold  Joint  Meeting 

NEW  YORK,  April  17— The  Metro- 
politan and  New  England  sections  of  the 
Society  of  Automotive  Engineers  will 
meet  jointly  at  New  Haven  on  April  21, 
when  a  paper  will  be  presented  by  Prof. 
E.  H.  Lockwood  of  Yale  University  on 
"Power  Losses  from  the  Engine  to  the 
Road."  The  members  of  the  Metropoli- 
tan section  will  go  to  the  meeting  in 
gasoline  engined  railway  motor  cars 
over  the  New  York,  New  Haven  & 
Hartford  railroad. 

On  the  same  evening  the  Cleveland 
section  of  the  society  will  discuss  the 
matter  of  motor  vehicle  lighting,  the 
paper  of  the  evening  being  presented  by 
H.  H.  Magdsick. 

William  F.  Parish  will  discuss  the  di- 
lution of  crankcase  oil  at  the  meeting  of 
the  Detroit  section  on  April  21,  and  will 
demonstrate  a  device  to  distill  off  the 
gasoline  in  the  lubricating  oil. 

On  April  27  C.  T.  Myers  will  read  a 
papsr  before  the  Pennsylvania  section, 
giving  some  notes  on  motor  trucks. 


PATENT  CLAIM  SETTLED 

CLEVELAND,  April  18— A  claim  of 
ixatent  infringement  against  the  General 


PETERS    MOVING   TO    NEW   PLANT 

BETHLEHEM,  PA..  April  17— The 
Peters  Autocar  Co.,  which  has  taken  over 
the  building  formerly  occupied  by  the 
Bethlehem  Paper  Co.,  is  making  rapid 
progress  in  transferring  its  equipment 
from  the  old  plant  at  Trenton.  The  com- 
pany is  negotiating  for  the  purchase  of 
fifteen  acres  of  land  adjoining  the  build- 
ing to  provide  for  future  expansion 
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Ford  to  Sell  Truck 
Equipped  with  Body 

"Three  in  One"  Will  Be  Adapted 
to  Several  Uses — 3-Ton 
Model  Likely 

DETROIT,  April  18— The  Ford  Motor 
Co.  will  begin  late  in  the  summer  to 
supply  its  one-ton  truck,  equipped  with 
body  complete,  as  well  as  the  stripped 
chassis.  The  design  of  the  body  has  not 
yet  been  definitely  determined,  but  it  will 
be  a  combination  type  practical  for 
several  uses.  "Three  in  one"  is  the  way 
one  factory  official  described  it. 

It  is  probable  Ford  will  enter  the 
three-ton  truck  field  late  in  the  summer. 
This  is  dependent  largely  upon  the  de- 
velopment of  business  generally  up  to 
that  time  and  the  consequent  probable 
demand  for  trucks.  The  company  has 
mapped  out  definite  plans  to  go  into  the 
heavy  truck  field,  but  they  have  been  de- 
layed temporarily. 


Models  of  GMC  Truck 

Made  in  Two  Wheelbases 

PONTIAC,  MICH.,  April  15— The  2, 
3V2  and  5-ton  GMC  trucks  are  now  be- 
ing made  in  two  wheelbases,  the  stand- 
ard length  models  being  designated  as 
A  and  the  longer  mod-Us  as  B.  The 
other  chassis  details  remain  as  before, 
except  for  changes  necessary  to  the 
longer  construction.  The  prices  of  the 
models  are: 

Model         Wheelbase  Price  Capacity 

K16  Standard  $1,495  l-ton 

K41A  Standard  2,775  2-tons 

K41B  Long  2,775  2-ton« 

K71A  Standard  3.950  S'/a-tons 

K71B  Long  4.050  SJ/j-tons 

K101A  Standard  4,350  5-tons 

K101B  Long  4,450  S-tons 


KREBS-COLLIER  TRUCK 

BELLEVUE,  OHIO,  April  17— A  line 
of  trucks  to  be  known  as  the  Krebs- 
Collier  will  be  built  by  the  Collier  Motor 
Truck  Co.  for  the  Krebs  Motor  Truck 
Co.  The  capacity  and  prices  of  the  new 
models  follow:  %-ton,  $1,260;  1-ton, 
$1,565;  1%-ton,  $2,125;  2i4-ton.  $2,375; 
3% -ton,  $2,975. 


BRINGING  OUT  NEW  TRUCKS 

CEDAR  RAPIDS,  IOWA,  April  15— 
The  Beck-Hawkeye  Truck  Works  is  bi'ing- 
ing  out  two  new  models,  a  2-ton  C-40  to 
sell  at  $2,150  and  a  2%-ton  D-50  to  sell 
at  $2,850. 


PRIVATE    OWNERSHIP    IN    RUSSIA 

NEW  YORK,  April  17— A  dispatch 
from  Moscow  says  the  Council  of  Com- 
missars has  restored  the  right  of  private 
ownership  of  automobiles  in  Russia,  and 
it  is  announced  that  the  importation  of 
motor  vehicles  and  accessories  will  be 
permitted  through  the  Foreign  Trade 
Commissariat. 
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Creditors  to  Handle 
Assets  of  Owen  Tire 

During     Stormy     Meeting     They 

Elect  Attorney  as  Trustee  to 

Supersede  Receiver 

CLEVELAND,  April  15— Creditors  of 
the  Owen  Tire  &  Rubber  Co.,  at  one  of 
the  stormiest  meetings  of  claimants  ever 
held  in  this  city,  took  charge  of  the  as- 
sets of  the  corporation,  which  came  into 
existence  here  during  the  hectic  days 
of  the  war. 

The  creditors  elected  Charles  Higley, 
an  attorney-at-law,  trustee,  and  author- 
ized him  to  take  charge  of  the  plant. 
M.  M.  Scott,  who  has  been  acting  as  re- 
ceiver, filed  his  final  report  and  was 
superseded  by  Higley. 

There  came  into  the  meeting,  which 
originally  was  scheduled  to  be  held  in  the 
office  of  C.  D.  Friebolin,  referee  in  bank- 
ruptcy, men  and  women  to  the  number 
of  200.  The  meeting  had  to  be  ad- 
journed to  the  old  court  house  to  accom- 
modate the  crowd.  Among  them  were 
men  and  women  whose  life  savings  had 
been  wiped  out.  They  had  drawn  their 
savings  from  the  bank  and  invested  in 
stock  of  the  company  with  the  convic- 
tion that  it  would  double  and  possibly 
treble,  as  everything  was  soaring  in 
those  days. 

Dream  of  Wealth  Gone 

Their  dream  of  wealth  was  shattered 
when  the  plant  was  closed  down,  but  that 
shock  was  nothing  like  the  one  received 
at  the  meeting  of  creditors,  to  which 
many  of  these  stockholders  came. 

This  is  what  they  learned:  Men  and 
women  in  Cleveland  and  northern  Ohio 
had  purchased  approximately  $2,250,000 
worth  of  stock.  To-day  the  assets  of  the 
company  consist  of  the  plant  and  its  ma- 
chinery, worth  possibly  $400,000.  There 
are  a  number  of  suits  pending  ir  Com- 
mon Pleas  Court  against  officers  and  di- 
rectors in  which  approximately  $300,000 
is  asked  to  be  returned  to  the  company. 
These  suits  set  forth  a  story  of  large 
sums  paid  out  as  dividends  when  the 
company  was  not  earning  a  surplus;  of 
architects  fees  paid  an  officer  o!^  the 
company;  of  real  estate  belonging  ^.o  the 
corporation  that  was  taken  over  by  offi- 
cers of  the  corporation,  and  of  extrava- 
gances practiced  during  the  short  time 
the  plant  was  in  operation  and  stock  was 
being  sold. 

Against  the  plant  and  its  machinery 
and  the  amount  that  may  be  realized 
from  the  pending  suits,  creditors  at 
the  meeting  presented  claims  totaling 
$900,000. 


AUTOMOTIVE    INDUSTRIES 

THE   AUTOMOBILE 
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TORBENSEN    AXLE    REORGANIZED 

CLEVELAND,  April  17— Reorganiza- 
tion of  the  Torbensen  Axle  Co.  has  been 
carried  through  by  J.  0.  Eaton,  its 
former  president  and  general  manager, 
backed  by  Cleveland  financial  interests 
which  acquired  the  interest  of  the  Re- 
public Motor  Truck  Co.  in  the  axle  cor- 


YELLOW  MAY  REPLACE 
RED  FOR  TAIL  LIGHT 

NEW  YORK,  April  18— A  bulle- 
tin sent  out  by  the  Society  of  Auto- 
motive Engineers  states  that  seri- 
ous consideration  is  being  given 
to  the  advisability  of  using  yellow 
instead  of  red  tail  lights  to  mini- 
mize the  danger  of  motorists  con- 
fusing with  tail  lights  the  lights 
placed  along  highways  to  indicate 
dangerous  road  conditions.  This  is 
held  to  be  the  cause  of  many  ac- 
cidents. 


poration.  Under  the  reorganization  plan 
the  company  will  have  80,000  shares  of 
common  stock  of  no  par  value,  which 
will  be  exchanged  for  the  former  Tor- 
bensen preferred  stock  on  the  basis  of 
four  shares  of  the  new  common  for  one 
of  the  old.  A  block  of  the  common  has 
been  underwritten  to  provide  working 
capital. 


United  Auto  Stores 

Assets  Ordered  Sold 

PHILADELPHIA,  April  15— Public 
sales  of  the  assets  in  the  stores  of  the 
United  Auto  Stores,  Inc.,  located  in  the 
eastern  district  of  Pennsylvania,  have 
been  ordered  by  United  States  District 
Judge  Thompson.  Application  for  the 
sales  was  made  several  weeks  ago,  but 
the  court  took  the  matter  under  advise- 
ment on  account  of  pleas  of  the  stock- 
holders for  a  postponment  until  they 
should  have  time  to  consider  a  proposi- 
tion for  reorganization. 

While  Judge  Thompson's  order  applies 
only  to  the  assets  in  this  district,  sim- 
ilar orders  will  be  sought  in  the  Fed- 
eral courts  in  those  districts  where  the 
other  stores  of  the  concern  are  located. 
Francis  F.  Burch  and  Samuel  A.  Whit- 
aker,  receivers  in  equity,  asked  for  the 
.sale  on  the  ground  that  every  one  of  the 
stores  was  losing  money  in  operations, 
and  that  unless  a  public  sale  were  or- 
dered at  once,  the  assets  practically 
would  be  consumed  by  accumulations  of 
rent. 

The  merchandise  assets  in  the  58 
stores  the  company  maintained  were  in- 
ventoried as  of  Dec.  31,  last,  at  a  valua- 
tion of  $221,000,  while  the  fixtures  cost 
the  company  $1,000  for  each  store. 


NEW  CHASSIS   SPRING 

SPOKANE,  WASH.,  April  15— A  new 
type  of  chassis  spring  without  center 
bolt  has  been  invented  by  F.  J.  Laher 
of  the  Laher  Auto  Spring  Co.  of  this 
city.  Laher  welds  side  clips  to  the  leaves 
to  hold  them  together,  this  welding  be- 
ing done  by  the  electric  arc  process.  The 
side  clips  naturally  prevent  the  leaves 
from  shifting  laterally,  but  it  was  also 
found  that,  although  no  center  bolt  is 
used,  there  is  no  need  for  humps  or  other 
substitute  methods  to  prevent  endwise 
shifting  of  the  leaves. 


Will  Sign  Bariisdall 
As  New  Fuel  Licensee 


Contract  Involving  Ramage  Proc- 
ess   to    Be    Entered    Into 
with  Syndicate 

DETROIT,  April  15— Contracts  will  be 
signed  this  week  between  the  Chemical 
Research  Syndicate,  Ltd.,  headed  by  F.  F. 
Beall,  vice-president  of  Gray  Motors 
Corp.,  and  the  Barnsdall  Corp.  of  New 
York,  by  which  the  latter  company  will 
become  the  sole  licensee  in  the  United 
States  and  Mexico  of  the  hydrogenation 
process  perfected  by  Dr.  A.  S.  Ramage, 
by  which  low  grade  fuel  oils  may  be  con- 
verted into  motor  spirit. 

The  Barnsdall  Corp.  has  been  testing 
the  Ramage  process  for  over  a  year  to 
decide  its  commercial  possibilities.  Its 
recent  annual  report  indicates  an  average 
yield  of  70  per  cent  of  motor  spirit  from 
the  semi-waste  oil  products. 

Under  the  contract  to  be  signed,  the 
interests  of  the  automotive  industry  will 
be  fully  protected  as  to  minimum  supply 
of  the  new  fuel  to  be  produced,  Beall 
said.  Though  the  Barnsdall  company 
will  be  sole  licensee  it  will  be  empowered 
to  license  other  companies,  and  will  do  so 
where  its  own  facilities  are  inadequate. 

Leading  members  of  the  Chemical  Re- 
search Syndicate,  Ltd.,  besides  Beall,  are 
J.  B.  Weaver,  vice-president  of  the  Pull- 
man Co.,  Chicago;  Benjamin  Briscoe, 
former  president  of  Briscoe  Motor 
Corp.;  Dr.  Ramage,  inventor  of  the 
process;  H.  H.  Emmons,  Detroit  attor- 
ney, and  Rudolph  Stahl  of  Briscoe  & 
Stahl,  consulting  engineers. 

The  offices  of  the  syndicate  will  be 
continued  in  Detroit  where  research 
work  and  experimentation  will  be  con- 
tinued by  Dr.  Ramage  in  semi-waste  oil 
products. 


New  Obenberger  Forge 

Works  on  Organization 

MILWAUKEE,  April  17— The  Oben- 
berger  Forge  Co.  of  West  Allis,  Milwau- 
kee County,  has  been  incorporated  with 
a  capital  stock  of  $250,000  by  the  secured 
creditors  of  the  defunct  John  Obenberger 
Forge  Co.  of  Milwaukee,  who  recently 
purchased  the  entire  assets,  appraised  at 
$980,000,  for  $48,000  in  cash  and  assump- 
tion of  secured  claims  amounting  of 
$188,000. 

The  new  corporation  is  perfecting  its 
organization  with  a  view  to  resuming  im- 
mediately the  operation  of  the  big  drop 
forge  works  at  West  Allis.  The  incor- 
porators include  L.  J.  Klug  of  Klug  & 
Smith,  consulting  and  contracting  engi- 
neers; B.  A.  Stenz  and  B.  Hoffmann,  Jr., 
head  of  the  B.  Hoffmann  Manufacturing 
Co.,  all  of  Milwaukee. 


FRENCH  TO  SHOW  AIRCRAFT 

NEW  YORK  April  15— At  its  last 
meeting  the  French  Syndicated  Chamber 
of  Aeronautical  Industries  decided  to  hold 
an  aircraft  show  this  year. 
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Casing  Production 
Gains  Over  Last  Year 


Shipments  Also  Increase— Lower 

Inventories  Carried  Except 

of  Inner  Tubes 


NEW  YORK,  April  18— Statistics  of 
the  rubber  industry  for  the  first  two 
months  of  the  year  as  compared  with  the 
same  period  in  1921  show  a  very  material 
increase  in  production  of  pneumatic  cas- 
ings, inner  tubes  and  tires. 

Notwithstanding  this  fact,  inventories 
for  both  months  were  considerably  less 
except  in  the  case  of  inner  tubes,  which 
show  stocks  on  hand  at  the  end  of  Febru- 
ary larger  than  at  the  close  of  either 
January  or  I'ebruary,  1921.  Shipments 
were  materially  larger,  but  the  gain  was 
not  so  great  in  comparison  with  last  year 
as  in  the  production  field.  Tire  produc- 
tion for  the  first  two  months  of  the 
year  was  running  at  the  rate  of  more 
than  24,000,000  per  annum. 

Details  for  the  two  months  of  1921 
and  1922  follow: 


PNEUMATIC    CASINGS 

1921  — 

Inventory 

Production 

Shi)3ments 

Jan.    .    . 
Feb.    .    . 
1S22— 
Jan.  .    . 
Feb.   .   . 

5,319,605 

5,193,01S 

4,174,000 

4,691,000 

703,430 
819,892 

2,055,000 
2,084.000 

965.417 
1,073,756 

1.597,000 
1.562,00'J 

INNER 

TUBES 

1921— 

Inventory 

Production 

Shipments 

Jan.   .    . 
Feb.   .   . 
1922— 
Jan.   .    . 
Feb.  .   . 

5,586,163 

5,415,464 

. ....   5,247.000 
6,142,000 

740.824 
916,627 

2,343,0;i0 
2,597.000 

1,042,617 
1,129,881 

1,890,000 
1.703,000 

SOLID 

TIRES 

1921— 

Inventory 

Production 

Shipments 

Jan.   .    . 
Feb.  .    . 
1922— 
Jan.   .    . 
Feb.  .  .. 

303,753 

304,374 

182,000 

183,000 

21,22,) 
23,365 

40,000 
39,000 

29,116 
29,599 

33,000 
37,000 

"Production"  and  "Shipments"  figures 
cover  the  entire  month  for  wliich  each  report 
is  made.  "Inventory"  is  reported  as  of  the 
last  day  of  each  month. 

"Inventory"  includes  tires  and  tubes  con- 
stituting domestic  worlc  in  factory  and  in 
transit  to,  or  at  warehouses,  branches  (if 
any),  or  in  possession  of  dealers  on  consign- 
ment basis,  and  as  a  total  represents  all  tires 
and  tubes  still  owned  by  manufacturers  as 
a  domestic    stock. 

"Shipments"  includes  only  stock  forwarded 
to  a  purchaser  and  does  not  include  stock 
forwarded  to  a  warehouse,  branch,  or  on  a 
consignment  basis,   or  abroad. 


Durant  and  Gray  Start 

to  Add  to  Factory  Space 

DETROIT,  April  15— Two  large  addi- 
tions to  existing  motor  car  plants  were 
put  under  way  this  week  when  the  Durant 
Motor  Co.  broke  ground  for  an  addition 
to  its  Lansing  factory  which  will  give 
it  a  capacity  of  400  cars  daily  for  the 
Star  car,  and  the  Gray  Motor  Corp. 
signed  contracts  for  the  building  of  an 
assembly  structure  on  its  Deti'oit  site 
with  a  capacity  of  about  200  cars  a  day. 

Manufacture  of  the  Star  car  will  start 
at  the  Lansing  plant  in  the  present 
buildings  during  May.  The  first  ship- 
ments of  the  Gray  car  have  been  fixed 
for  May  15.    Manufacture  of  engines  for 


CALL  FOR  FARM  HELP 
GREATER  THAN  SUPPLY 

MILWAUKEE,  April  17  — For 
the  fir.st  time  in  nearly  two  year.s, 
the  demand  for  farm  help  in  Wis- 
consin is  in  excess  of  the  supply, 
according  to  a  statement  issued  by 
R.  G.  Knutson,  state  director  of 
the  Federal  employment  service  in 
Wisconsin. 

This  condition  strikes  the  manu- 
facturers, distributors  and  dealers 
in  farm  operating  equipment  of  all 
descriptions  as  probably  the  most 
encouraging  they  have  heard  about 
since  the  slump  in  prices  of  farm 
products  generally  induced  a  sharp 
depression  in  equipment  sales. 

During  the  latter  part  of  1920, 
all  through  1921  and  until  a  few 
weeks  ago,  farmers  in  Wisconsin 
maintained  that  they  could  get  all 
the  manual  assistance  they  wanted 
without  resorting  to  mechanical 
economies. 


the  Star  car  is  now  under  way  in  the 
Continental  Motor  Corp.  factory  at 
Muskegon,  and  manufacture  of  engines 
for  the  Gray  car  is  under  way  at  the 
Gray   engine  plant,   Detroit. 

Contracts  have  been  signed  with  the 
Auto  Body  Co.  of  Lansing  for  the  man- 
ufacture of  the  open  car  bodies  for  Star 
cars  made  in  the  Lansing  plant.  In  ad- 
dition to  its  Star  car  capacity,  the  Lan- 
sing plant  will  have  capacity  for  200 
Durant   four-cylinder  cars  daily. 


Tentative  Plans  Drawn 

for  Bus  Standardization 

NEW  YORK,  April  17— The  Engineer- 
ing Committee  of  the  American  Electric 
Railway  Association  has  drawn  up  ten- 
tative plans  for  standard  motor  bus  con- 
struction. Proposed  dimensions  for  the 
three  sizes  of  chassis  are: 

No.    of   passengers 21         25         29 

Wheelbase     (inches) 156       176       196 

Engine    (horsepower) 30        40         50 

Tread,  front  and  rear  (in.)..       66        66         66 

Capacity  of  rear  (tons) 2  2*^       3 

Braking  surface  (sq.  in.) 150       175       200 

Approx.      maximum     weight 

(lb.)     4500     5000     5500 

Other  recommendations  are: 
(a)     Low-hung  type  of  chassis  frame  with  a 

maximum    frame    height    of    26    inches, 

preferably  lower, 
(h)     Spring  suspension. 

(c)  Engine  preferably  of  either  poppet  or 
sleeve  valv.»  type  with  maximum  speed 
not  to  exceed  1300  r.p.m. 

(d)  Gear  ratio  not  to  be  less  than  7  to  1 
and  not  more  than  12  to  1. 

(o)     Metal    plate    or    spoke   wheels. 

(f)     !?4-inch      solid      or      semi-solid       tires: 

pneumatics  where   low   floor   lieight   not 

desired. 


TAX  YIELDS  $1,057,767 

HARRISBURG,  April  15— The  State 
of  Pennsylvania  has  realized  $1,057,767 
from  gasoline  taxes  during  the  first  six 
months  of  enforcement  of  the  new  tax. 


887 

To  Plan  Year's  Work 
at  Aviation  Meeting 

Development  of  Type  of  Eugiue 

Eliminating   Fire   Hazard 

\^  ill   Be  Discussed 


WASHINGTON,  April  19— A  program 
for  aeronautical  research  and  develop- 
ment for  the  coming  year  will  be  con- 
sidered by  the  members  of  the  National 
Advisory  Committee  for  Aeronautics  at 
its  semi-annual  meeting  to  be  held  in 
the  Navy  Building  to-morrow  afternoon. 
April  20. 

The  committee,  which  is  headed  by  Dr. 
Charles  D.  Walcott,  is  composed  of  in- 
dependent and  governmental  scientists 
and  engineers.  The  scientific  research 
and  development  undertaken  during  the 
past  year  in  both  civil  and  military  avia- 
tion will  be  reviewed.  Problems  of  air- 
plane wing  design,  new  developments  in 
aeronautical  engines,  methods  of  testing 
airplanes,  wings  and  parts,  airship 
studies,  lifting  gases,  aerial  routes,  the 
air  mail  service,  and  problems  for  the 
advancement  of  commercial  aviation  are 
among  the  subjects  to  be  discussed. 

Dr.  Joseph  S.  Ames,  chairman  of  the 
executive  committee,  will  outline  the 
future  plans  of  the  committee  with  a 
view  to  placing  America  "foremost"  in 
the  development  of  aviation,  as  F*resident 
Harding  has  recommended  to  the  Con- 
gress. 

The  development  of  a  new  type  of  air- 
craft engine  with  a  view  of  eliminating 
the  fire  hazard  by  the  use  of  heavy  fuel 
oil  in  place  of  gasoline,  will  be  among  the 
subjects  discussed.  Special  studies  and 
tests  of  a  new  high-speed  airplane  wing, 
believed  to  be  of  great  value  in  the  in-* 
terests  of  military  scout  planes,  will  be 
recounted  by  Dr.  Ames. 


Commercial  Aviation  Bill 

Is  Introduced  in  House 

WASHINGTON,  April  17— Represen- 
tative Steenerson  has  introduced  in  the 
House  a  bill  designed  to  encourage  com- 
mercial aviation  and  authorizing  the 
Postmaster  General  to  contract  for  air 
mail   service. 

It  prescribes  rates  of  transportation 
and  postage.  The  postage  rate,  under 
the  bill,  would  be  not  less  than  6  cents 
per  oz.  or  fraction  thereof.  The  Post- 
master General  would  be  authorized  to 
contract  with  any  individual,  firm  or  cor- 
poration for  the  transportation  of  air 
mail  at  a  rate  not  exceeding  two  mills  per 
lb.  per  mile,  and  to  contract  either  for  the 
transportation  by  aircraft  of  first  class 
mail  other  than  air  mail  at  a  rate  not  ex- 
ceeding ^  mill  per  lb.  per  mile. 

A  similar  bill  offered  by  Representa- 
tive Kelly  of  Pennsylvania  would  fix  the 
rate  of  payment  for  transportation  by  air 
mail  at  1  mill  per  lb.  per  mile.  Both 
measures  have  been  referred  to  the 
Committee  on  Post  Office  and  Post 
Roads. 


^88 

Seeks  to  Minimize 
Acute  Unemployment 

Conference  at  Washington  Shows 

Work  Done  by  Chamber  of 

Commerce 


WASHINGTON,  April  14— Manufac- 
tui-ers,  trade  association  executives  and 
members  of  the  national  conference  of 
Business  Paper  Editors  met  yesterday 
with  Secretary  of  Commerce  Hoover,  to 
•discuss  means  of  collecting  and  dissemi- 
nating information  intended  to  prevent 
or  minimize  the  periodic  recurrence  of 
depressions  and  acute  conditions  of  un- 
employment. 

The  meeting  was  in  charge  of  Joseph 
H.  Defrees,  president  of  the  United 
States  Chamber  of  Commerce,  assisted 
by  Dr.  Wesley  C.  Mitchell,  director  of 
iihe  Bureau  of  Economic  Research  of  the 
Department  of  Commerce.  Representa- 
tives of  the  N.  A.  C.  C.  and  M.  &  A.  M. 
-A.  and  the  Rubber  Association  of 
America  were  present.  Dr.  Mitchell's 
bureau  is  working  with  a  special  com- 
mittee of  the  Chamber  of  Commerce 
to  collect  unemployment  information. 

Dr.  Mitchell  explained  that  it  was 
hoped  to  prepare  a  study  which  would 
contribute  to  trade  stabilization  of  pro- 
•duction,  by  finding  out  how  some  manu- 
factvirers  have  done  this  and  by  analyz- 
ing this  information  and  putting  it  be- 
fore manufacturers  generally  in  a  form 
which  they  could  apply  to  their  own  prob- 
lems. Dr.  Mitchell  said  that  the  further 
fact  that  some  manufacturers  had  been 
able  to  avoid  sharp  curves  in  the  employ- 
ment situation  indicated  that  others 
probably  had  done  the  same  thing. 

Data  to  Be  Analyzed 

It  was  the  object  of  the  investigation, 
he  said,  to  search  out  all  such  instances 
possible  and  to  assemble  and  analyze 
comparable  data  on  the  subject.  Among 
other  things  he  said  the  Russell'  Sage 
foundation  had  been  asked  to  assist  in 
getting  up  a  better  system  for  reporting 
unemployment  statistics. 

During  the  discussion  it  developed  that 
some  progress  already  had  been  made  in 
obtaining  information  on  suitable  .'.eth- 
ods  of  some  manufacturers  and  on  learn- 
ing the  effect  of  their  policies  on  pro- 
duction, sales,  inventories,  employment, 
costs,  etc. 

The  bureau  hopes  by  fall  to  present 
a  report  on  its  Investigation,  and  in  the 
meantime  wants  all  the  assistance  avail- 
able from  trade  assoications  and  individ- 
ual manufacturers  and  wholesalers  on 
means  of  getting  the  desired  information 
and  on  methods  of  popularizing  the  study 
so  that  practical  use  can  be  made  of  it 
"when  it  is  complete. 
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is  321,464  payroll  hours  over  last  week 
and  establishes  a  new  high  record  for 
the  year.  Of  the  79  members  of  the  as- 
sociation, only  eight  shops  are  on  a  part 
time  basis.  Total  employment  of  the 
organization  amounts  to  140,734,  com- 
pared with  96,000  during  the  correspond- 
ing week  last  year  and  198,000  during 
the  same  week  of  1920. 


Racine  Factory  Feeling 

Skilled  Labor  Shortage 

RACINE,  WIS.,  April  17— For  the  first 
time  in  about  a  year  and  a  half  a  manu- 
facturing industry  here  has  experienced 
the  sensation  of  being  unable  to  enlarge 
its  operations  because  of  the  lack  of 
skilled  workmen.  The  industry  is  the 
H.  &  M.  Body  Corp.,  owned  jointly  by 
Hupp  and  Mitchell.  It  is  seeking  enough 
men  to  put  on  a  full  night  shift,  thus 
bringing  up  its  output  of  open  and  closed 
bodies  by  65  or  75  per  cent.  It  has  or- 
ders on  its  books  to  keep  the  plant  busy 
at  capacity  more  than  eight  months. 

Other  members  of  the  automotive  in- 
dustry in  Racine  are  experiencing  a 
growing  patronage,  which  is  forcing  ex- 
tension of  working  schedules  and  forces. 
The  Mitchell  Motors  Co.  has  increased 
its  output  by  25  to  30  cars  a  day  within 
the  past  week  by  adding  200  men  to  its 
payroll,  now  in  execess  of  850. 

Foundries  and  machine  shops  in  Ra- 
cine catering  to  automotive  and  agricul- 
tural equipment  manufacturers  are  aver- 
aging 75  to  85  per  cent  of  normal  in 
operations.  The  tractor  business  is  slow- 
ly but  steadily  advancing  to  the  point 
where  new  production  on  a  fair  scale  is 
in  sight. 


Exports  from  Germany 

Show  Big  Drop  in  1921 

WASHINGTON,  April  18— Automobile 
exports  from  Germany  during  1921, 
totaling  8840  motor  vehicles,  show  a  big 
drop,  compared  with  the  previous  year, 
when  17,534  automobiles  were  exported, 
according  to  figures  received  by  the 
automotive  section  of  the  Department 
of  Commerce. 

The  exports  were  to  the  following 
countries,  in  the  order  named:  Holland, 
Sweden,  Spain,  Belgium  and  Denmark. 
The  exports  of  the  last  three  months  of 
1921  were  the  only  ones  to  show  an  in- 
crease as  a  consequence  of  the  Berlin 
Motor  Show. 


EMPLOYMENT  RECORD   FOR  YEAR 

DETROIT,  April  17— The  Employers' 
Association  has  reported  an  increase  of 
4345  in  total  employment  for  the  week 
and  a  decrease  of  14,113  in  the  number 
of  men  working  part  time.    The  net  gain 


GRANT  TO  IMPROVE  POSITION 

CLEVELAND,  April  18- -The  Grant 
Motor  Car  Corp.  has  sent  a  letter  to  its 
stockholders  informing  them  that  nego- 
tiations are  well  under  way  whereby  the 
company's  financial  status  will  be  ma- 
terially improved  by  the  sale  of  its  in- 
terest in  the  H.  J.  Walker  Co.,  which 
manufactures  engines.  A  full  report  of 
this  transaction  will  be  sent  out  later. 
The  usual  statement  of  the  company's 
affairs  for  the  year  has  been  delayed  be- 
cause the  annual  audit  has  not  been  com- 
pleted. 


April  20,  192^ 

Irelantl  Will  Offer 
Big  Market  for  Cars 

Demand     Estimated    at     30,000, 

Mostly    Low    Priced    Products, 

Following  June  Elections 


DETROIT,  April  17— Ireland  will  be 
in  the  market  for  30,000  motor  cars  a 
year  following  the  establishment  of  its 
government  in  the  June  elections,  ac- 
cording to  Harry  B.  Huet,  one  of  the  big 
distributors  of  that  country  who  is  in 
the  United  States  on  a  buying  trip. 
Huet  has  acquired  the  sole  sales  rights 
in  Ireland  for  the  Gray  car  and  the 
Seiberling  tire. 

Most  of  the  Irish  demand  will  be  for 
cars  in  the  low  price  field,  owing  to  high 
costs  of  upkeep  and  the  inherent  econ- 
omy of  the  people,  he  said,  with  only  a 
scattering  of  business  in  the  higher  price 
classes.  Price  is  the  biggest  consideration, 
and  with  high  import  duties  and  high 
ocean  freights  only  cars  in  the  low  price 
fields  can  reach  the  big  market. 

Money  is  plentiful  in  Ireland,  Huet 
said,  but  is  not  in  great  circulation  as 
yet,  owing  to  the  recent  troublous  period, 
but  the  markets  are  gradually  opening. 
Since  1916  products  have  commanded 
high  prices  which  latterly  have  dimin- 
ished to  a  certain  extent,  but  are  still 
yielding  a  large  return.  This  is  espe- 
cially true  of  the  farm  products  of  the 
South. 

Poor  Railroad  Service 

The  truck  market  is  very  good  because 
the  country  is  poorly  served  by  its  rail- 
roads, he  said.  There  are  plenty  of  good 
roads,  and  a  start  has  been  made  to- 
ward the  construction  of  more  highways 
and  better  ones  by  the  appropriation  of 
more  than  $1,500,000  for  this  work  to 
begin  at  once. 

Huet  said  he  represented  only  one  of 
many  hundreds  of  dealers  who  will 
soon  be  in  America  looking  for  sales 
rights  in  Ireland.  There  is  a  warm  feel- 
ing in  Ireland  for  American  products, 
he  said,  and  where  prices  can  be  met 
there  should  be  a  large  demand. 

Tractors  ai-e  in  small  demand,  Huet  de- 
clared, because  the  farms  are  for  the 
most  part  too  small  to  warrant  their 
use,  and,  also,  that  the  Irish  farmer  is 
not  a  mechanic  and  unable  to  keep  his 
machine  in  constant  use.  Serious  strides 
are  being  made  by  the  Ford  interests  to 
educate  the  populace  in  the  use  of  the 
tractors,  but  with  indifferent  success  thus 
far,  he  said. 

Huet  estimated  the  total  number  of 
registered  cars  in  Ireland  to-day  at  ap- 
proximately 60,000,  practically  all  of 
which  have  come   in  since   1914. 


CHARLES  F.  MOLLEY  DEAD 

READING,  PA.,  April  18— The  Ameri- 
can Boron  Products  Co.,  Inc.,  makers  of 
copper  alloy  metals,  announces  the  death 
of  Charles  F.  Molley,  its  vice-president 
and  general  manager. 


April  20,  1922 

Durant  Again  Asked 
to  Buy  Willys  Plant 

Offer  Made  to  Pay  $4,000,000  in 

Notes  for  Corporation's 

Elizabeth  Property 


TOLEDO,  April  19— Frank  P.  Kenni- 
son,  one  of  the  receivers  of  the  Willys 
Corp.,  said  to-day  that  the  receivers  and 
attorneys  had  again  been  in  communica- 
tion with  W.  C.  Durant  in  an  effort  to 
persuade  him  to  take  over  the  Elizabeth, 
N.  J.,  plant.  The  proposal  made  was  to 
accept  in  payment  $4,000,000  in  notes. 
The  cost  of  the  plant  was  approximately 
$10,000,000. 

"We  have  been  at  work  on  plans  to 
provide  for  the  liquidation  of  the  assets 
of  the  corporation  over  a  period  of  time 
and  thus  avoid  any  forced  sale,"  Kenni- 
son  said. 

It  is  believed  this  is  the  reason  for 
the  recent  advance  in  the  price  of  the 
first  preferred  stock.  The  New  Jersey 
Federal  court  has  decreed  that  the  sale 
of  the  Elizabeth  plant  shall  be  made  in 
60  days.  Durant  is  the  only  possible 
purchaser  considered  seriously  thus  far. 

It  Jias  been  agreed  that  the  Federal 
court  in  Toledo  shall  be  the  center  for 
the  legal  entanglement  for  the  Willys 
Corp.,  but  the  bankruptcy  suit  filed  in 
New  York  will  have  to  be  cleared  away 
first. 

There  was  a  Willys  Corp.  "field  day" 
in  court  here  yesterday.  Attorney  Jo- 
seph P.  Cotton  appeared  for  the  first 
preferred  stockholders'  committee,  E. 
Bisbee  for  the  bank  creditors'  committee, 
Col.  J.  M.  Hatfield  for  the  merchandise 
creditors'  committee  and  D.  H.  Miller, 
Thomas  Tracy  and  E.  J.  Marshall  for  the 
Ohio  receivers. 

All  the  committees,  with  the  excep- 
tion of  the  bank  creditors,  have  approved 
■  the  sale  of  the  Electric  Auto-Lite  Divi- 
sion, including  the  Toledo  and  Fostoria 
plants,  at  the  upset  price  of  $4,500,000. 
Bisbee  said  he  would  have  to  have  au- 
thorization from  his  committee  before 
he  could  approve  the  move.  The  Federal 
tax  claim  against  the  corporation  stands 
in  the  way,  in  his  opinion,  and  should 
be  determined  first. 

Claims   Total    $24,000,000 

TOLEDO,  April  13  —  That  claims 
against  the  Willys  Corp.  will  total  more 
than  $24,000,000,  but  that  only  $12,000,- 
000  will  be  admitted  as  valid,  was  stated 
in  a  motion  filed  by  attorneys  for  the 
Ohio  Savings  Bank  &  Trust  Co.  here 
asking  for  the  sale  of  the  Electric  Auto- 
Lite  division  to  pay  valid  claims.  The 
motion  filed  was  accompanied  by  an  in- 
ventory of  the  Electric  Auto-Lite  division 
signed  by  the  three  receivers,  Frank  P. 
Kennison,  C.  0.  Miniger  and  F,  G.  Caffey. 

This  inventory  shows  that  the  prop- 
erty of  the  Auto-Lite  Corp.  is  worth 
about  $4,210,000,  divided  as  follows: 

Total  factory  inventory  of  the  Toledo 
plant,  $2,137,425.71;  land,  $125,793; 
"buildings     and     equipment,     $509,821.34; 
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machinery  and  equipment,  $1,200,550; 
furniture  and  fixtures,  $38,663.26;  Willys 
light  division,  $18,098.64. 

The  report  says  there  should  be  de- 
ducted $564,228.43  for  depreciation,  leav- 
ing a  total  of  $1,696,915.47  as  the  present 
value  of  the  property  inventory. 

The  value  of  the  Fostoria  plant  is 
given  as  $209,817.28  and  that  of  plant 
number  six  as  $167,943.68. 

Auto-Lite  Business  Satisfactory 

"In  order  to  pay  the  valid  claims,  it 
will  be  necessary  to  sell  the  property  in 
the  Toledo  federal  district,"  the  motion 
says. 

It  is  stated  that  the  Auto-Lite  has  been 
conducted  practically  as  a  separate  con- 
cern. Business  is  reported  very  satisfac- 
tory. 

There  are  30  acres  with  factories  and 
equipment  near  Poughkeepsie,  N.  Y., 
which  parcel  of  the  Willys  Corp.  is  con- 
sidered an  integral  part  of  the  Auto-Lite 
and  the  motion  recommends  that  this 
be  sold  also.  Consent  of  the  New  York 
Federal  court  jurisdiction  would  have  to 
be  obtained. 


Gary  Assets  Bought; 

New  Company  Formed 

GARY,  IND.,  April  18— The  assets  of 
the  Gary  Motor  Truck  Co.,  which  has 
been  in  receivership  for  several  months, 
have  been  purchased  by  Frank  Dawson 
and  three  associates,  who  will  reorgan- 
ize the  corporation  under  the  name  Gary 
Motor  Corp.,  with  a  capital  of  $1,000,000. 
Dawson  is  president  and  general  man- 
ager of  the  new  company.  He  also 
headed  the  old  company. 

T.  H.  Cooper,  who  was  Kansas  City 
distributor  for  Gary  trucks,  is  secretary 
and  treasurer;  John  Griffin  is  vice  presi- 
dent, and  Harry  Searle  is  the  fourth  di- 
rector. The  property  was  purchased  at 
trustee's  sale  for  $110,000. 

Dawson  announced  that  the  company 
would  continue  the  same  line  of  trucks 
that  the  old  company  manufactured,  at 
reduced  retail  prices,  and  would  add  a 
light  delivery  truck  to  be  sold  at  a  popu- 
lar price.  Following  the  sale,  the  fac- 
tory was  reopened  and  a  number  of  men 
put  to  work.  It  is  planned  to  distribute 
the  trucks  through  branches  to  be  opened 
in    the   larger  cities. 

The   schedule  of  prices   is   as  follows: 

Model                               Old  Price  New  Price 

F    11  ;..ton $2,600  $1,675 

I     2-ton 2.900  2,150 

J     21/2- ton 3,800  2,550 

K     31  2-ton 4.900  3,550 

M     5-ton 5  900  4,000 


REORGANIZING   LOCOMOBILE 

NEW  YORK.  April  19— Bank  creditors 
of  the  Ixicomobile  Co.,  now  in  receiver- 
ship, are  understood  to  be  working  out 
a  plan  for  the  reorganization  of  the  cor- 
poration. Merchandise  creditors  will  be 
permitted  to  come  in  under  the  plan  on 
the  same  terms  as  the  bank  creditors. 
The  demand  for  Locomobiles  now  is  said 
to  be  large  enough  to  justify  reorganiza- 
tion. 
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Bid  for  Bethlehem 
Regarded  Inadequate 

Merchandise  Creditors  Will   File 

Objection  to  Confirmation 

of  Sale  for  S550,000 


NEW  YORK,  April  19— Representa- 
tives of  the  merchandise  creditors  of  the 
Bethlehem  Motors  Corp.  will  file  in 
Federal  Court  at  Philadelphia  objection 
to  confirmation  of  the  sale  yesterday  by 
the  receiver  of  the  assets  of  that  cor- 
poration on  the  grounji  that  the  high 
bid  for  the  property  was  inadequate. 

The  high  bid  for  the  assets  was  made 
by  Howard  B.  Hall  of  this  city,  formerly 
vice-president  of  the  corporation,  who 
offered  $550,000  for  all  the  real  estate 
and  personal  property  both  at  AUentown 
and  Pottstown,  Pa.  The  only  other  bid 
was  that  of  the  Creditors'  Sj'ndicate 
Committee  which  offered  $540,000.  Hall's 
bid  was  made  in  behalf  of  himself  and 
other  former  officers,  including  Arthur 
T.  Murray,  who  was  president  prior  to 
the  receivership  and  now  is  president  of 
the  American  Bosch  Magneto  Corp. 

In  a  recent  letter  sent  to  creditors  by 
Murray  and  Hall,  it  was  stated  that  they 
had  a  plan  to  rehabilitate  the  company 
and  resume  operations.  The  letter  stated 
that  if  claims  were  assigned  to  "out- 
siders," the  creditors  would  "simply  * 
afford  an  opportunity  to  junk  the  prop- 
erty and  to  make  a  profit  on  the  claims 
held  so  long  and  doubtless  prevent  a 
reorganization  and  continuance  of  the 
business." 

Kern   Reported    Interested 

It  has  been  reported  that  Martin  E. 
Kern,  who  organized  the  company  and 
whose  purchase  of  the  American  Bosch 
Magneto  interests  from  the  alien  prop- 
erty custodian  is  now  being  investigated 
by  the  Department  of  Justice,  has  been 
asoociated  with  Murray  and  Hall  in  their 
reorganization  plan. 

The  creditors'  syndicate  committee 
represented  the  Chase  National  Bank 
and  other  banking  interests  which  pro- 
pose to  take  over  the  assets. 

The  upset  price  fixed  by  the  court  for 
the  property  was  $450,000.  but  the  assets 
have  been  appraised  at  $2,400,000.  Mer- 
chandise creditors  have  contended  that 
a  bid  of  StiOO.OOO  should  be  the  minimum 
accepted  by  the  court.  It  is  understood 
that  if  Hall's  bid  is  refused  there  is  a 
possibility  of  a  reorganization  under  con- 
ditions which  will  practically  guarantee 
creditors  an  immediate  payment  of  10 
per  cent  in  cash  and  a  very  substantial 
interest  in   a   new  company. 

When  counsel  for  merchandise  creditors 
requested  Judge  Dickinson,  the  special 
master,  to  postpone  the  sale  set  for 
yesterday,  he  declined  to  do  so  on  the 
"ground  that  a  hid  of  at  least  $600,000 
would  be  made  by  certain  interests  con- 
nected with  the  old  company.  He  con- 
sented, however,  to  extend  the  date  of 
confirmation  of  the  sale  from  April  24 
to  May  8. 
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Men  of  the  Industry  and 


They  Are  Doimi 


Hohensee  in  Charge  of  Production 

F.  W.  Hohensee,  president  of  the 
Durant  Motor  Car  Co.  of  New  York,  has 
been  placed  in  general  charge  of  pro- 
duction and  engineering  at  the  Long 
Island  City,  Lansing  and  Toronto  plants 
of  the  Durant  companies.  Hohensee  was 
one  of  the  first  executives  to  join  forces 
with  Durant  and  resigned  as  general 
manager  of  production  for  the  Chevrolet 
Motor  Co.  to  go  with  his  former  chief. 
He  played  an  important  part  in  getting 
the  Long  Island  City  plant  into  produc- 
tion in  a  remarkably  short  period. 

Gallup  Resigns  from  Marmon 

David  L.  Gallup,  for  the  last  five  years 
head  of  the  division  of  research  and  ex- 
periment of  the  Nordyke  &  Marmon  Co., 
has  resigned,  to  take  effect  May  1.  Gal- 
lup is  well  known  in  the  industry  and 
has  been  actively  associated  with  the 
Society  of  Automotive  Engineers,  serving 
at  one  time  as  president  of  the  Indiana 
section.  Before  entering  the  automotive 
industry  at  the  Marmon  plant,  Gallup, 
for  many  years,  was  in  charge  of  the  au- 
tomotive division  of  the  Worcester, 
Mass.,  Institute  of  Technology. 

Waterfall  at  Film  Conference 

Arthur  T.  Waterfall,  vice-president  of 
Dodge  Brothers,  has  been  named  to  repre- 
sent the  automotive  industry  at  the  In- 
dustrial Film  Conference  of  the  Com- 
mittee on  Motion  Pictures,  which  will 
meet  in  New  York  on  April  27.  The 
committee  will  take  up  the  work  of 
drafting  a  report  on  the  use  of  industrial 
films  and  their  distribution,  being  the 
outgrowth  of  the  recent  industrial  as- 
sociations' conference  with  Secietary 
Hoover  in  Washington. 

Rieman  on  Chicago  Air  Board 

C.  S.  Rieman,  president  of  the  Elgin 
Motor  Car  Corp.,  has  been  appointed 
chairman  of  a  committee  of  the  Air 
Board  of  Chicago  to  co-operate  with  the 
Lincoln  Park  commissioners  in  laying 
out  and  developing  an  aircraft  landing 
field. 

Alford  Elected  a  Councilman 

Walter  H.  Alford,  vice-president  of  the 
Nash  Motors  Co.,  has  been  elected  a 
member  of  the  Kenosha,  Wis.,  city  coun- 
cil for  a  two-year  term. 

Lount  Is  Cadillac  Comptroller 

H.  J.  Lount  has  been  appointed  comp- 
troller of  the  Cadillac  Motor  Car  Co.  and 
has  been  succeeded  as  head  of  the  fac- 
tor>'  accounting  department  by  L.  S. 
Carter.  Lount  has  been  with  the  com- 
pany continuously  since  he  began  his 
association  with  it  as  a  payroll  auditor 
eighteen  years  ago.     During  the  war  he 


was  associated  in  accounting  both  as  to 
automobile  and  aircraft  production.  He 
was  made  factory  accountant  August  1, 
1918,  a  position  he  'has  held  up  to  the 
present  time. 

Sonneborn  in  Charge  of  Branches 

Arthur  B.  Sonneborn,  vice-president  of 
the  American  Electric  Fusion  Corp.,  will 
be  in  charge  of  branch  offices  of  that 
company  opened  in  the  Dime  Bank  Build- 
ing, Detroit,  and  covering  the  Ohio,  In- 
diana, Western  Pennsylvania  and  Michi- 
gan territory.  Sonneborn  was  formerly 
sales  manager  of  the  Detroit  Electric 
Welder  Co.  and  the  Federal  Machine  & 
Welder  Co. 

Sam  Miles  Goes  to  Europe 

S.  A.  (Sam)  Miles,  veteran  automobile 
show  manager,  sailed  from  New  York 
Wednesday  on  the  Carmania  with  Mrs. 
Miles  for  his  annual  trip  to  Europe.  He 
wiir spend  most  of  his  time  in  England, 
but  also  will  visit  the  Continent  to  study 
prospects  abroad  for  the  sale  of  Ameri- 
can motor  vehicles  and  equipment.  He 
expects  to  return  some  time  in  June. 

Martin  Now  with  Denman  Tire 

H.  J.  Martin,  former  advertising  man- 
ager of  the  export  department  of  the 
Firestone  Tire  &  Rubber  Co.,  has  be- 
come promotion  manager  of  the  Denman 
&  Myers  Cord  Tire  Co.,  with  headquar- 
ters at  Warren,  Ohio. 

Dill  Made  Sales  Director 

George  W.  Dill,  for  many  years  asso- 
ciated with  the  Dayton  Airless  Tire  Co., 
has  been  appointed  director  of  sales  of 
the  Essenkay  Products  Co.,  Chicago, 
manufacturers  of  Essenkay  and  ammonia 
gas  tubes.  Dill  was  formerly  in  charge 
of  the  mail  sales  division  of  the  Dayton 
company  and  later  served  as  sales  man- 
ager, a  position  he  retained  until  his 
resignation  to  become  connected  with  the 
Essenkay  organization. 

Davis  Heads  Apperson  Branch 

J.  F.  Davis,  for  fourteen  years  head 
of  the  Chicago  branch  of  the  Wirton  Co., 
has  taken  over  the  management  of  the 
branch  in  that  city  of  Apperson  Bros. 
Automobile  Co.,  and  will  launch  an  ag- 
gressive sales  campaign.  Re-establish- 
ment of  the  Apperson  sales  rooms  on 
Michigan  Avenue  is  the  first  major  move 
nade  by  Davis. 

Dodd  Represents  Crowley 

Theodore  L.  Dodd,  Chicago,  has  been 
appointed  western  sales  representative  of 
the  D.  J.  Crowley  Co.  of  Detroit.  In 
this  capacity  he  will  look  after  the  sales 
of  the  Penn  Seaboard  Corp.  of  Philadel- 
phia, the  Tacony  Steel  Co.  of  Philadel- 
phia and  the  Titusville  Forge  Co.,  of 
Titusville,   Pa. 


Will  Direct  GTD  Sales 

Edward  Blake,  Jr.,  vice-president  of 
the  Greenfield  Tap  &  Die  Corp.,  who 
has  been  manager  of  the  corporation's 
drill  plant  at  Taunton,  Mass.,  has  been 
appointed  vice-president  in  charge  of 
sales,  and  will  make  his  headquarters  in 
Greenfield.  Blake  served  as  vice-presi- 
dent and  general  manager  of  the  Lincoln 
Twist  Drill  Co.  at  Taunton  until  its  sale 
to  the  Greenfield  corporation  in  1920. 
Ralph  Barstow,  former  general  sales 
manager,  has  resigned  to  associate  him- 
self with  Marquis  Regan  as  counsellors 
in  merchandising  and  marketing,  with 
offices  at  21  East  Fortieth  Street,  New 
York  City.  Barstow  went  to  Greenfield 
in  July  1919,  after  serving  as  director 
of  the  department  of  selling  and  advertis- 
ing in  the  A.  E.  F.  university  at  Beaune. 
France.  For  two  years,  he  has  been  an 
instructor  in  sales  methods  for  the 
Massachusetts  state  university  extension. 

Lee  Tire  Names  Wilkinson 

Tom  H.  Wilkinson  has  been  appointed 
Pacific  Coast  representative  of  the  Lee 
Tire  &  Rubber  Co.  He  resigned  as  man- 
ager of  the  San  Francisco  branch  of  the 
United  States  Rubber  Co.  recently,  after 
serving  for  a  period  of  17  years  with 
that  corporation.  Wilkinson's  earliest 
connection  with  the  industry  was  with 
the  old  Hartford  Rubber  Works  Co., 
which  he  represented  in  the  San  Fran- 
cisco territory.  At  that  time  he  was  an 
associate  of  Harry  E.  Field,  now  gen- 
eral sales  manager  of  the  Lee  company. 
When  the  Hartford  Works  was  absorbed 
by  the  United  States  Rubber  Co.,  Wilkin- 
son was  retained,  and  since  that  time  has 
held  important  executive  positions  with 
the  latter  company. 

Schwab   Heads   Sales  at   Ford   Branch 

P.  W.  Schwab,  connected  with  sales 
at  the  Ford  branch  in  New  York  for  a 
number  of  years,  has  been  made  head  of 
the  department  under  the  general  direc- 
tion of  Gaston  Plantiff,  branch  manager. 
W.  A.  Francis,  whom  he  succeeds,  has 
been  made  branch  manager  at  Cincin- 
nati. 

Seiberling,  Jr.,   Distributing   Cars 

C.  W.  Seiberling,  Jr.,  son  of  the  presi- 
dent of  the  Seiberling  Tire  &  Rubber  Co., 
will  distribute  Wills  Sainte  Claire  cars 
in  New  Mexico,  with  headquarters  at 
Sante  Fe,  as  a  result  of  a  co-partnership 
between  him  and  F.  P.  Weaver. 

Dolan    Joins    Mack 

James  F.  Dolan,  former  division  su- 
perintendent of  the  Willys-Morrow  plant 
at  Elmira.  N.  Y..  has  been  appointed  to 
an  executive  position  with  Mack  Trucks, 
Inc.,  at  New  Brunswick,  N.  J. 
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Plants  Speedieg  Up  in  All  Branches  of  the  Industry 


Yellow  Cab  Triples  Output 

CHICAGO,  April  18— The  production 
of  the  Yellow  Cab  Manufacturing  Co.  for 
April  will  be  more  than  three  times  the 
production  for  April  of  last  year.  The 
output  at  this  time  last  year  was  five  or 
six  cabs  a  day,  and  it  is  now  15  to  20 
a  day.  The  shipments  in  March  were 
350  cabs.  Several  departments  of  the 
factory,  including  mill  and  machine 
shops,  are  working  day  and  night.  More 
of  the  cabs  are  now  going  to  New  York 
than  to  any  other  city.  Sales  are  50  days 
ahead  of  production,  orders  now  in  hand 
being  sufficient  to  keep  the  plant  busy 
until  well  into  June. 

Hendee  Adds  to  Force 

SPRINGFIELD,  MASS.,  April  18— 
Hendee  Manufacturing  Co.  has  added  200 
to  its  plant  force,  bringing  the  number  to 
1200,  and  is  producing  100  motorcycles 
daily.  A  further  increase  is  projected 
on  the  strength  of  incoming  orders  that 
assure  brisk  business  at  the  plant  for 
months  ahead.  All  departments  are  work- 
ing full  time,  and  several  are  working 
overtime.  Export  business  is  showing 
an  improvement,  along  with  a  big  gain 
in  domestic  sales. 

Building  More  Engines 

PONTIAC,  MICH.,  April  18— The  Wil- 
son Foundry  &  Machine  Co.  has  been 
increasing  production  on  the  Willys- 
Knight  engine  for  the  Willys-Overland 
plant  in  Toledo  rapidly  since  the  installa- 
tion of  the  plant  here.  Production  dur- 
ing the  past  week  has  approached  100 
engines  daily  and  efforts  are  now  being 
made  to  advance  it  to  150  daily.  This 
would  call  for  capacity  production  on  the 
line  with  the  present  shifts  at  work. 

Bosch  Force  Will  Number  2000 

SPRINGFIELD,  MASS.,  April  17— The 
American  Bosch  Magneto  Corp.  is  oper- 
ating with  a  force  of  1200  in  its  plant 
here,  and  it  is  said  the  force  will  be 
brought  to  2000  soon.  A  largely  in- 
creased business  is  being  done  with  the 
battery  ignition  system  for  the  Ford, 
and  a  similar  equipment  for  the  Chev- 
rolet is  now  being  placed  on  the  market. 

Reo's  Question  One  of  Production 

DETROIT,  April  17— Reo  production 
has  reached  a  point,  officials  declare, 
where  it  is  not  a  question  of  how  many 
cars  can  be  sold,  but  how  many  can 
be  built.  There  is  every  indication,  the 
company  reports,  that  this  increase  in 
business  will  be  extended  over  the  year 
and  will  not  merely  be  a  spring  revival. 

Westinghouse  Adds  to   Plant 

SPRINGFIELD,  MASS.,  April  IB- 
Owing  to  a  heavy  increase  of  orders, 
the  Westinghouse  Electric  &  Manufac- 
turing Co.  has  begun  the  erection  of  an 
additional  factory  building  of  one  story, 


TIRE  FACTORIES  ARE  SIEADILY 
MOVING  FORWARD  IN  OUTPUT 

AKRON,  OHIO— Production  has 
been  increased  from  22,000  tires  a 
day  to  24,000  daily  by  the  Goodyear 
Tire  &  Rubber  Co.  following  the 
employment  of  1000  additional  tire 
builders. 

When  Goodyear  issued  the  call 
for  1000  men,  it  was  the  largest 
single  labor  call  Akron  had  heard 
for  many  months.  Goodyear 
started  the  year  with  an  average 
production  of  18,000  tires  a  day. 

The  Firestone  Tire  &  Rubber  Co. 
in  the  last  five  weeks  has  increased 
production  from  18,000  to  21,000 
tires  daily. 

SPRINGFIELD,  MASS.,  April 
18— New  England  Tire  &  Rubber 
Co.  is  establishing  quantity  produc- 
tion in  its  cord  tire,  and  it  is  stated 
that  carload  lots  are  being  shipped 
regularly  to  branches  and  dealer 
agencies.  Sales  Manager  J.  B. 
Cothran  predicts  that  by  summer 
the  plant  will  be  operating  nearly 
at  capacity. 


525  X  85  ft.,  here,  to  be  completed  in  six 
weeks.  This  will  enable  the  company  to 
take  on  500  additional  employees. 

White  Sees  General  Improvement 

CLEVELAND,  April  17— The  White 
Co.  has  received  reports  from  all 
its  40  branches  indicating  a  decided 
improvement  in  general  business  condi- 
tions with  every  prospect  for  increased 
sales.  The  demand  for  motor  trucks  to 
operate  on  railroads  continues.  A  few  of 
the  railroads  now  operating  White  trucks 
on  rails  are  the  LaCrosse  &  Southeast- 
ern; Minneapolis,  Verde  Tunnel  &  Smel- 
ter; Clarksdale,  Ariz.,  &  Mt.  Hood;  Hood 
River  (Oregon)  and  the  Tennessee  Mid- 
land. 

Moon  50  Per  Cent   Better 

ST.  LOUIS,  April  17— The  Moon  Motor 
Car  Co.  reports  that  its  sales  for  March 
were  50  per  cent  greater  than  for  March 
1921  and  20  per  cent  greater  than  for 
March  1920.  The  production  schedule 
has  been  increased,  and  the  company 
says  it  has  enough  orders  on  hand  to 
maintain  the  present  schedule  until 
July  15. 

Stewart-Warner  Output  Doubled 

CHICAGO,  April  17— The  Stewart- 
Warner  Speedometer  Corp.  has  increased 
its  production  from  4200  to  5130  units  a 
day  and  vacuum  tank  production  from 
4000  to  4800  units  *  day.  This  is  double 
the  production  a  year  ago  and  compares 
favorably  with  the  record  output  of  the 
company. 


Cadillac  Has  Record  Bu&lnesg 

DETROIT,  April  17— The  Cadillac  Mo- 
tor Car  Co.  reports  that  the  first  quar- 
ter of  1922  brought  the  best  business 
in  its  history.  Its  foreign  shipments 
have  increased  materially  since  Jan.  1. 
The  increases  range  from  37  per  cent  to 
651  per  cent  over  the  same  period  in 
1921.  The  largest  increases  have  come 
from  Argentina  with  213  per  cent,  Cuba 
with  315  per  cent,  Australia  with  420 
per  cent  and  Holland  with  651  per  cent. 
Shipments  have  been  made  since  Janu- 
ary 1921  to  28  countries. 

Gardner  Increases  Schedule 

ST.  LOUIS,  April  15— The  Gardner 
Motor  Co.,  which  originally  announced 
a  production  schedule  of  1500  cars  for 
April,  has  increased  the  schedule  to  2000 
for  this  month  and  2500  for  May.  A 
statement  issued  by  W.  H.  Yeldell,  sales 
manager,  says  that  the  company  has  in 
hand  orders  for  more  cars  than  it  will 
be  able  to  produce  up  to  June  1.  Al- 
most equal  parts  of  the  Gardner  produc- 
tion for  the  last  few  months  have  gone 
to  the  east  and  to  the  west  of  the  Mis- 
sissippi River. 

Improvement  with  Preston 

BIRMINGHAM,  AL-\.,  April  18— 
J.  T.  Driver,  vice-president  of  the  Pres- 
ton Motor  Corp.,  manufacturer  of  the 
Premocar,  reports  that  orders  have  been 
placed  in  this  city  alone  to  assure  steady 
production  for  several  months.  The  com- 
pany also  notes  improvement  in  the  for- 
eign trade — having  shipped  three  of  its 
phaeton  models  to  New  Zealand  this 
week. 

Dort  to   Build   2000   Cars  in  May 

DETROIT.  April  17— The  Dort  Motor 
Car  Co.  will  increase  its  schedule  *o  2000 
cars  for  May  to  meet  increased  business. 
The  inventories  of  the  company  will  be 
brought  to  a  low  figure  by  early  sum- 
mer under  the  impetus  of  present  busi- 
ness, being  worked  down  from  a  figure 
approximately  ^2,000,000  a  year  ago. 

Nash  Reports  Big  Gain 

KENOSHA,  WIS.,  April  14— Nash  Mo- 
tors Co.  reports  an  increase  of  more  than 
50  per  cent  in  sales  for  the  first  quarter 
of  1922  as  compared  with  the  same  period 
in  1921.  There  were  on  hand  at  the 
beginning  of  April  delivery  orders  for 
5025  four  and  six-cylinder  cars  as  com- 
pared with  3307  at  the  same  time  last 
year. 

Jordan  Producing  40  Daily 

CLEVELAND,  April  14— Production 
at  the  factory  of  the  Jordan  Motor  Car 
Co.  has  been  increased  to  40  cars  a  day, 
and  it  is  expected  the  May  output  will  be 
still  larger. 
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Creditor  Now  Asks 
Kentucky  Receiver 

Suit  Filed,  Although  Merger 

Plans  Are  Practically 

Completed 

LOUISVILLE,  KY.,  April  18— Two  ad- 
ditional actions  were  filed  yesterday  to 
throw  the  Kentucky  Wagon  Manufactur- 
ing Co.  into  the  hands  of  a  receiver.  At 
the  same  time  it  was  learned  that  the 
committee  seeking  a  merger  with  other 
companies  in  the  Associated  Motor  In- 
dustries practically  has  completed  all  de- 
tails and  in  a  few  days  will  announce 
the  merger. 

Both  of  the  suits  filed  yesterday  seek 
the  appointment  of  a  receiver  to  con- 
duct the  affairs  of  the  company  and 
also  to  consolidate  the  cases  with  two 
similar  ones  filed  three  weeks  ago. 

The  Willard  Storage  Battery  Co., 
plaintiff  in  one  action,  alleges  that  the 
company  is  indebted  to  it  in  the  sum 
of  $5,000  in  notes. 

The  plaintiffs  in  the  other  actions  are 
Eva  F.  Churchill,  Willa  F.  Whitclock, 
J.  M.  Rogers,  J.  J.  Shelley  and  Mrs.  Lotta 
Lee  Peter,  executrix  of  the  estate  of  R. 
A.  Peter,  all  of  whom  are  stockholders 
seeking  to  preserve  their  interests  and 
the  interests  of  others  similarly  situated. 

The  suits  filed  separately  three  weeks 
ago  have  been  consolidated,  and  some 
proof  has  been  taken  in  the  form  of 
depositions  to  be  used  when  the  motion 
for  a  receiver  is  heard  by  Judge  Davis  W. 
Edwards  at  a  date  yet  to  be  agreed  on 
by  the  attorneys.  Those  named  party 
defendants  to  all  the  actions  are  Robert 
V.  Board,  G.  E.  Glazebrook,  J.  C.  Murphy, 
James  R.  Duffin,  John  W.  Barr,  S.  E. 
Duncan  and  I.  T.  Axton,  the  committee 
seeking  the  merger  with  several  other 
corporations  in  different  sections  of  the 
country. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Vane  left  here  for  New  York,  where 
he  expects  to  conclude  final  arrange- 
ments for  fire,  theft  and  transportation 
insurance  for  "One  of  a  Thousand"  mem- 
bers of  the  association.  Present  negotia- 
tions indicate  that  a  saving  of  substan- 
tially 40  per  cent  will  be  effected  for 
this  contents  coverage,  placed  in  one  of 
the  biggest  old  line  stock  insurance  com- 
panies in  the  world. 


Predicts  Unlimited 

Credit  for  Dealer 

WASHINGTON,  April  17— Credit  fa- 
cilities for  automobile  dealers  this  year 
will  be  virtually  unlimited  to  the  d'-rAer 
who  is  worthy  of  credit,  according  to  a 
statement  made  here  to  C.  A.  Vane,  gen- 
eral manager  of  the  National  Automo- 
bile Dealers  Association,  by  Governor  W. 
D.  G.  Harding  of  the  Federal  Reserve 
Board. 

Banks  have  plenty  of  money,  Governor 
Harding  said,  and  are  anxious  to  lend 
it  where  it  will  be  productive.  "But  this 
is  a  period  of  settling  business,"  the  gov- 
ernor went  on,  "  and  money  in  all  lines 
will  be  available  only  to  the  man  who  is 
worthy  of  credit." 

The  governor  expressed  considerable 
interest  in  the  new  membership  require- 
ments of  the  N.  A.  D.  A.,  and  his  ques- 
tions made  it  plain  that  he  believed  the 
dealers  were  doing  a  thing  that  would 
make  it  much  easier  for  them  to  estab- 
lish proper  credit  facilities  with  their 
bankers. 


Highway  Traffic  Body 

Prepares  for  Meeting 

NEW  YORK,  April  17— Among  the 
subjects  listed  for  discussion  at  the  an- 
nual meeting  of  the  National  Highway 
Traffic  Association,  which  will  be  held 
at  the  Automobile  Club  of  America  in 
this  city,  May  12,  are  traffic  safety  regu- 
lations governing  speeds,  weights  and 
dimensions  of  motor  trucks  and  trailers, 
license  fees  and  highway  franchises. 

The  national  chairmen  who  have  been 
asked  to  make  reports  on  the  conference 

are: 

Elmer  Thompson,  secretary,  Automobile 
Club  of  America,  on  uniform  liighway  signs; 
Herschel  C.  Smith,  assistant  professor  of 
Highway  Engineering,  University  of  Michi- 
gan, on  traffic  capacity  and  widths  of  high- 
ways outside  of  municipalities;  H.  Eltinge 
Breed,  consulting  engineer,  New  York  City, 
on  the  status  of  the  construction  of  high- 
way curves  and  recommended  practices  to 
increase  traffic  safety;  F.  W.  Fenn,  secretary 
national  motor  truck  committee.  National 
Automobile  Chamber  of  Commerce,  on  high- 
way transport  franchises;  Tom  Snyder, 
secretary.  National  Association  of  Com- 
mercial Haulers,  on  highway  transport  clear- 
ing houses;  George  H.  Pride,  president.  Heavy 
Haulage  Co.,  New  York  City,  on  regulations 
governing  speeds,  weights  and  dimensions  of 
motor  trucks  and  trailers;  and  Henry  G. 
Shirley,  roads  and  sanitary  engineer,  Balti- 
more County  Roads  and  Sewerage  Depart- 
ment, on  license  fees  and  motor  vehicle 
taxation. 


ZEDER  FINANCING  PLANS 

CLEVELAND,  April  20— Plans  have 
been  completed  for  financing  the  manu- 
facture of  the  new  Zeder  car,  but  await 
the  approval  of  certain  interests  in  this 
city  and  New  York  before  they  are  made 
public.  A  prospectus  for  the  new  com- 
pany has  been  prepared  and  will  be  sub- 
mitted in  a  few  days  to  the  persons  in- 
terested. The  new  car  will  be  made  in 
the  plant  of  the  Cleveland  Tractor  Co. 
in  this  city,  and  the  capitalization  of  that 
company  will  be  increased  to  provide  the 
necessary  capital. 


PACKARD  EXPECTS  GOOD  YEAR 

NEW  YORK,  April  20— The  financial 
statement  of  the  Packard  MoLor  Car  Co. 
for  the  six  months  ended  Feb.  28  showed 
i  loss  in  factory  operations  of  $204,349 
and  through  branch  operations  of  $570,- 
198.  It  is  expected,  however,  that  the 
second  six  months  of  the  fiscal  year  "will 
form  a  distinct  contrast  to  the  first,  and 
that  the  year,  as  a  whole,  will  prove  a 
profitable  one."  Factory  sales  for  the 
six  months'  period  were  $13,687,739,  and 
the  cost  of  sales  $12,999,613.  The  bal- 
ance sheet  showed  a  net  profit  and  loss 
surplus  of  $14,631,706. 


April  20,  1922 

Templar  Syndicate 

Deposits  $750,000 

Funds   Will   Pay   Off    Creditors' 
Notes  and  Provide  Work- 
ing   Capital 

CLEVELAND,  April  18— The  Templar 
syndicate  of  which  M.  F.  Bramley,  presi- 
dent of  the  Templar  Motors  Co.;  J.  C. 
Brooks,  an  attorney,  and  W.  M.  Patter- 
son, a  Cleveland  business  man,  are  man- 
agers, has  deposited  $750,000  in  the 
Guardian  Savings  &  Trust  Co.  to  pay 
off  the  notes  of  all  creditors  and  to  pro- 
vide working  capital  for  the  Templar 
company. 

It  is  announced  that  all  outstanding 
notes  and  claims  of  all  kinds  will  be 
paid  and  the  balance  of  the  funds  will 
be  used  to  carry  on  plant  operations. 
Notices  have  been  sent  to  all  creditors  of 
the  company  asking  them  to  send  their 
notes  and  claims  to  the  Guardian  Sav- 
ings &  Trust  Co.,  this  city.  The  bank 
will  pay  these  liabilities. 

The  production  of  Templar  is  now  on 
a  basis  of  eight  cars  a  day.  The  capac- 
ity is  25  cars  a  day.  Business  on  the 
books  indicates  that  May  will  be  a  bet- 
ter month  than  April  for  the  company. 


Midwest  Tire  Makers 

Report  Bigger  Output 

CHICAGO,  April  17— At  the  monthly 
meeting  of  the  Midwest  Rubber  Associa- 
tion here  several  manufacturers  reported 
noticeable  increase  in  tire  business,  and 
one  manufacturer  said  he  was  gradually 
increasing  the  price  of  his  tires.  About 
30  members  of  the  association  and  a  num- 
ber of  guests  attended  the  meeting,  sev- 
eral western  and  midwestern  cities  be- 
ing represented. 

One  manufacturer  who  a  year  ago  last 
January  made  only  500  tires  in  the  whole 
month  said  his  production  is  now  about 
750  tires  a  day.  Several  others  reported 
24-hour  operation  with  production  of  1000 
or  more  a  day.  One  maker  said  his  dis- 
tributor at  Atlanta,  Ga.,  has  sent  in 
greatly  increased  orders  in  the  last  few 
weeks,  and  reported  a  business  improve- 
ment of  nearly  200  per  cent  in  the  last 
few  weeks  in  that  section  of  the  south. 

W.  W.  Wochter,  president  of  the  as- 
sociation, who  conducts  a  tire  manufac- 
turing business  at  Omaha,  Neb.,  said  the 
business  improvement  was  coming  from 
the  West  and  spreading  toward  the  East. 


LEE  WILL  ADDRESS  MEETINGS 

WASHINGTON,  April  15  —  Gordon 
Lee,  chief  of  the  automotive  division  of 
the  United  States  Bureau  of  Foreign 
and  Domestic  Commerce,  will  address 
automotive  men  in  the  far  West  in  June 
and  July.  He  will  speak  at  the  summer 
convention  of  the  Automotive  Equipment 
Association  at  Colorado  Springs,  then 
going  on  for  the  annual  meeting  of  the 
Washington  State  Automotive  Trade  As- 
sociation at   Olympia,   July  21   and   22. 


April  20,  19^2 

Prices  of  Franklin 
Reach  Lowest  Mark 


Phaeton  Now  Listed  at  $1,950— 

Reductions  Range  from 

$450  to  $650 

SYRACUSE,  April  ,17  —  Reductions 
ranging  from  $450  to  $650  on  its  vari- 
ous models,  effective  immediately,  are 
announced  by  the  Franklin  Automobile 
Co.     The   list  follows: 

Old  Price     New  Price 

Roadster     $2,400  $1,900 

Phaeton     2,450  1,950 

Demi-Coupe    2,750  2,100 

Demi-Sedan     2,850  2,250 

Victoria    Coupe 3,200  2,750 

Brougham     3,300  2,750 

Sedan     3,450  2,850 

This  reduction  brings  the  Franklin  cars 
to  the  lowest  prices  in  the  history  of  the 
six-cylinder  type  extending  as  far  back 
as  1906,  with  the  single  exception  of 
a  four  months'  period  in  1916.  The  war 
price  of  the  phaeton  was  $3,100  and  of 
the  sedan  $4,350. 

The  Franklin  company  was  the  first  to 
follow  Ford  in  the  price  reductions  which 
came  when  the  period  of  deflation  was 
well  under  way.  The  drastic  cut  made 
at  that  time  brought  a  very  substantial 
business.  Increases  of  $100  on  its  more 
popular  models  went  into  effect  Feb.  1. 


NEW  TRIANGLE  PRICES 

ST.    JOHNS,    MICH.,    April  17— New 

prices  are  announced  by  the  Triangle 
Motor  Truck  Co.  on  its  four  models.  The 
list  follows: 

Old  Price  New  Price 

Model  AA,     1-ton $1,385  $1,285 

Model  A,    V/2-ton 2,350  1,985 

Model  C,    2-ton 2,700  2,285 

Model   B,    21/2-ton 2,950  2,585 


PARKER  TRUCK  REDUCED 

.  MILWAUKEE,  April  17-^Substantial 
price  reductions  are  announced  by  the 
Parker  Motor  Truck  Co.  The  list  fol- 
lows: 

Old  Price     New  Price 

Model  J  20,  3'/2-ton $4,400  $3,950 

Model   M   20,  5-ton 5,500  4,850 

Model  C   22,    1-ton 1,875 

Model  G  22,   ZYz-^on...  3,200 

Model  F20,  2-ton,  will  be  discontinued. 


WARD  ELECTRIC  REDUCTION 

MT.  VERNON,  April  17— The  Ward 
Motor  Vehicle  Co.  announces  price  re- 
ductions ranging  from  35  per  cent  to  40 
per  cent.  The  WS-2  model,  i/^-ton  capac- 
ity, is  now  $2,485,  and  the  WA-2  model, 
%-ton  capacity,  is  now  $3,295. 


CHANGE  IN  SENECA  PRICE 

FOSTORIA,  OHIO,  April  17— The  Sen- 
eca Motor  Car  Co.  has  reduced  the  price 
of  its  model  M  %-ton  truck  from  $920 
to  $820. 


AUTOMOTIVE    INDUSTRIES 

TUB  AUTOMOBILE 

of  Oklahoma  City,  boot  and  patch  manu- 
facturers, for  the  plant  6f  the  Texas  Mo- 
tor Car  Association,  has  been  accepted 
by  the  court  which  previously  had  named 
receivers  for  the  association.  Bank- 
ruptcy proceedings  against  the  associa- 
tion were  dismissed  yesterday.  The  bid 
for  the  plant,  which  cost  $3,000,000,  was 
$295,000.  The  Oklahoma  factory  will  be 
moved  here. 
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General  Motors  Elects 

Directors  to  Vacancies 

WILMINGTON,  DEL.,  April  19— At 
the  annual  meeting  of  stockholders  of 
General  Motors  Corp.  held  here  to-day, 
the  twenty-eight  directors  now  constitut- 
ing the  board  of  directors  were  re-elected 
and  the  three  existing  vacancies  were 
filled  by  the  election  of: 

George  M.  Hannum,  general  manager 
of  the  Oakland  Motor  Car  Co.,  a  division 
of  the  corporation. 

Alex  B.  C.  Hardy,  general  manager 
of  the  Olds  Motor  Works,  a  division  of 
the  corporation. 

Herbert  H.  Rice,  general  manager  of 
the  Cadillac  Motor  Car  Co.,  a  division 
of  the  corporation. 

Organization  meeting  of  directors  for 
election  of  officers  for  the  ensuing  year 
will  be  held  in  New  York  at  3  p.  m. 
Tuesday,  April  25. 


U.  S.  Rubber  Co.  Reports 
Substantial  Gain  in  Sales 

NEW  YORK,  April  19— Charies  B. 
Seger,  president  of  the  United  States 
Rubber  Co.,  issued  a  statement  following 
the  annual  meeting  of  stockholders 
yesterday  in  which  he  pointed  out  that 
the  company's  business  generally  showed 
a  steady  improvement  since  the  close  of 
1921  and  that  the  sales  for  the  first  quar- 
ter of  1922  were  considered  satisfactory. 
He  said: 

Tire  business  has  shown  substantial  gain 
in  unit  sales  over  the  corresponding  period 
of  last  year  and  an  increase  in  dollar  volume 
of  sales  notwithstanding  a  lower  level  of 
prices   compared  with  last  year. 

Trade  conditions  among  tire  dealers  point 
to  a  substantial  increase  In  demand  over  last 
year. 

Newcomb  Carlton,  president  of  the  Western 
Union  Telegraph  Co.  was  elected  a  director. 
The  other  directors  were  re-elected. 


ATWATER  KENT  INCREASES 

PHILADELPHIA,  April  15— Demands 
of  automomobile  manufacturers  for  elec- 
trical equipment  have  resulted  in  the  At- 
water  Kent  Manufacturing  Co.  increas- 
ing its  output  from  30  to  90  per  cent 
of  capacity  within  the  last  60  days.  A 
year  ago  the  plant  was  on  40  per  cent 
capacity  and  about  25  per  cent  four 
months  ago. 


TEXAS  MOTOR  PLANT  SOLD 

FORT  WORTH,  TEX.,  April  19— The 
bid  of  the  Moco  Monkey  Grip  Rubber  Co. 


GRAY   &  DAVIS   GAINS 

BOSTON,  April  18— Gray  &  Davis, 
Inc.,  is  feeling  the  full  effects  of  the 
increase  in  automobile  sales  and  reports 
that  it  is  receiving  a  big  volume  of  re- 
leases from  all  of  its  important  custom- 
ers. 


Maihohm  Plan  Rests 
on  Getting  Simplex 

Latter  Would    Be    Marketed    In- 
stead of  Former — Bankers 
Consider  Bond  Issue 

NEW  YORK,  April  19— Receiver's  sale 
of  the  assets  of  the  Maibohm  Motors  Co., 
which  was  scheduled  for  to-day  at 
Sandusky,  Ohio,  was  again  postponed  to 
give  further  opportunity  for  a  reorgan- 
ization of  the  company.  A  New  York 
banking  house  is  seriously  considering 
a  bond  issue  of  $500,000  and  a  stock 
issue  of  at  least  that  amount,  contingent 
upon  the  acquisition  of  the  rights  to 
manufacture  the  Simplex  car,  now  owned 
by  the  Mercer  Motors  Co. 

The  reorganization  plan  is  being  pro- 
moted by  H.  C.  Maibohm,  who  organized 
the  Maibohm  Motors  Co.,  and  it  is  under- 
stood he  has  obtained  an  option  on  the 
Simplex  assets.  If  the  plan  goes  throqgh 
successfully  it  is  understood  that  a  new 
Simplex  car  will  be  placed  on  the  market 
at  a  price  radically  less  than  that  for 
which  it  formerly  sold.  The  Maibohm 
will  be  discontinued  but  certain  features 
of  it  may  be  included  in  the  new  Simplex, 
which  will  be  produced  in  standard 
models  at  the   Sandusky  plant. 

Simplex  was  operating  as  a  separate 
entity  when  its  sales  were  taken  over 
with  those  of  Mercer  and  Locomobile 
upon  the  organization  of  Hare's  Motors. 
Prior  to  the  dissolution  of  the  contract 
with  Hare's  Motors,  all  the  capital  stock 
of  the  Simplex  Automobile  Co.,  Inc.,  was 
acquired  by  the  Merc«r  company.  Man- 
ufacture of  the  Simplex  car  has  been 
discontinued. 


$9,188,561  Is  Sought 

from  Lincoln  Motors 

{Continued  from  page  884) 

DETROIT,  April  19— W.  C-  Leland, 
general  manager  of  the  Lincoln  Motor 
Car  Co.,  issued  a  statement  to-day  in 
which  he  said  the  suit  of  the  government 
was  wholly  unexpected,  as  a  complete 
settlement  was  regarded  as  having  been 
made  three  years  ago.  Both  W.  C.  Le- 
land  and  his  father.  Henry  M.  Leland, 
will  take  the  witness  stand  to  deny 
charges  of  profiteering  and  to  defend 
the  rights  of  Lincoln  creditors. 

In  his  statement  Leland  said  there  was 
no  justification  whatever  for  the  presen- 
tation of  any  claim  on  the  part  of  the 
War  Department.  From  the  time  a  com- 
plete settlement  was  reached  in  the  early 
part  of  1919  until  the  last  of  February, 
he  declared,  no  one  had  the  slightest  idea 
or  intimation  that  the  government  had 
any  intention  of  overturning  the  settle- 
ment, "which  was  fully  and  fairly  made 
and  in  which  the  government  was  repre- 
sented by  many  very  able  men." 

He  added  that  he  and  his  father  were 
very  anxious  to  have  the  case  heard  in 
court  as  quickly  as  possible  to  prove  the 
charges  unfounded. 
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Graham  Resolution 
Meets  Bad  Weather 


Promises   of  Legislative   Leaders 
Far  from  Fulfillment — Ob- 
jections to  Overcome 

WASHINGTON,  April  19— It  appears 
that  promises  of  legislative  leaders  to 
protect  American  manufacturers  and 
dealers  against  speculators  in  surplus 
army  trucks  originally  sold  the  American 
Expeditionary  Forces,  as  well  as  the  Brit- 
ish and  French  governments,  are  far  from 
fulfillment. 

Talks  w^ith  senators  and  representa- 
tives showed  that  it  would  be  necessary 
to  eliminate  objections  among  the  minor- 
ity to  the  consideration  of  the  so-called 
Graham  resolution,  which  would  assess 
high  tariffs  on  motor  trucks,  passenger 
cars  and  other  surplus  material  re-im- 
ported and  intended  to  compete  with  do- 
mestic products.  It  was  believed  that 
the  Senate  Finance  Committee  would  in- 
corporate a  provision  to  this  effect  in  the 
tariff  bill,  but  the  bill  contains  no  such 
protection. 

It  is  reported  that  senators  on  the 
committee  felt  that  it  would  be  possible 
to  obtain  quick  action  by  rushing  the 
passage  of  the  Graham  resolution,  know- 
ing that  the  tariff  bill  would  be  indefi- 
nitely delayed  in  the  Senate  and  in  con- 
ference, owing  to  the  conflict  as  to  val- 
uation basis.  The  resolution  has  been 
called  up  several  times  at  this  session, 
but  each  time  was  tabled  on  the  objection 
of  various  senators.  The  measure,  as 
approved  by  the  finance  committee  last 
year,  would  allow  the  speculators  suffi- 
cient time  to  handle  shipments  after  it 
became  effective. 

However,  the  Senate  Finance  Commit- 
tee retained  the  provision  of  House  tariff 
bill  which  levied  the  same  internal  tax 
on  imported  articles  as  assessed  on  do- 
mestic products.  When  the  goods  were 
shipped  abroad,  no  internal  taxes  were 
paid  on  Government  property. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

It  was  suggested  that  automobiles 
should  be  inspected  by  the  state  before 
licenses  are  issued,  and  that  this  would 
result  in  reducing  the  number  of  thefts. 
It  was  said  that  in  many  cases  auto- 
mobile thieves  have  been  released  upon 
payment  of  a  light  fine  or  after  serving 
a  short  sentence.  In  many  cases  it  was 
said  the  reluctance  of  the  insurance  com- 
panies to  push  the  case  against  the  auto- 
mobile thief  has  resulted  in  turning  loose 
countless  numbers  of  automobile  thieves. 


April  20,  192£ 


Western  Underwriters 

Urge  Sterner  Mea*jures 

CHICAGO,  April  15— A  conference  to 
discuss  means  of  reducing  the  number  of 
automobile  thefts  throughout  the  coun- 
try was  held  in  Chicago  this  week  by 
managers  and  representatives  of  the 
various  automobile  insurance  theft 
bureaus  and  representatives  of  the  West- 
ern Automobile  Underwriters  Confer- 
ence. 

The  meeting  was  suggested  some  time 
ago  by  the  national  theft  committee  of 
the  National  Automobile  Underwriters 
Conference.  The  opinion  was  held  among 
those  at  the  conference  that  automobile 
stealing  will  continue  to  increase  until 
thieves  are  more  severely  punished  than 
they  have  been  in  the  past.  There  was 
considerable  discussion  of  the  Dyer  Law 
which  makes  it  a  Federal  offense  to 
transport  a  stolen  car  from  one  state 
to  another. 


FINANCIAL  NOTES 


General  Tire  &  Rubber  Co.  has  declared 
the  regular  quarterly  di vie' end  of  2  per  cent 
on  common  stock  payable  May  1  to  a  stock 
of  record  April  20.  The  company  on  April 
1  paid  a  1%  per  cent  dividend  on  preferred 
stock.  General  was  one  of  the  few  tire 
companies  in  the  country  which  did  not 
suspend  dividend  payments  during  the  slump 
period. 

American  La  France  Fire  Engine  Co.'s  re- 
port for  the  quarter  ended  March  31  shows 
net  income  amounting  to  $196,049  before  Fed- 
eral taxes  but  after  interest  charges.  This 
compared  with  net  profits  of  $183,950  in  the 
corresponding  period  in  1921.  The  income 
account  lists  operating  profit  at  $205,217 
against  $225,814  in  the  preceding  year. 

Grand  Rapids  Tire  &  Rubber  Corp.  an- 
nounces the  payment  on  April  1  of  the 
regular  2  per  cent  quarterly  dividend  on 
preferred  stock.  The  corporation  has  in- 
creased its  distribution  to  a  point  where  it  is 
represented  in  every  state  in  the  country. 

Franklin  Automobile  Co.  has  declared  the 
regular  quarterly  dividend  of  1%  per  cent  on 
preferred  stock  payable  May  1  to  stock- 
holders of  record  April  20. 


WIN  LOCK  PATENT  SUIT 

LOS  ANGELES,  April  15— The  United 
States  District  Court  here  has  granted 
an  injunction  and  damages  to  the  Miller- 
Chapman  Co.  of  Los  Angeles  and  the 
Security  Manufacturing  Co.,  manufac- 
turers of  the  Red  Security  Auto  Theft- 
signal,  against  the  Los  Angeles  dis- 
tributor of  the  Green  Lock  Co.  of  De- 
troit, Mich.  The  court  decided  the  patent 
of  the  latter  company  an  infringement. 


LAMP   SUIT  DISMISSED 

BALTIMORE,  April  19— Judge  Rose 
has  handed  down  an  opinion  in  the 
United  States  court  dismissing  the  suit 
of  August  R.  Gross  against  Joseph  Frank 
for  alleged  infringement  of  a  patent  for 
a  parking  lamp  for  automobiles.  Gross 
conducts  a  business  as  the  General  Ma- 
chine &  Specialty  Co.,  and  Frank  as  the 
Arjo  Manufacturing  Co.  Both  are  lo- 
cated in  Baltimore. 


GOODRICH    DIRECTORS    RE-NAMED 

NEW  YORK,  April  20— Directors  of 
the  B.  F.  Goodrich  Co.  were  re-elected  at 
the  annual  meeting  of  stockholders.  The 
regular  dividend  on  tl!e  prefeiTed  stock 
was  declared  at  a  meeting  of  directors 
which  followed. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Last  week's  money  market  showed 
signs  of  continued  ease.  Call  loans  cov- 
ered a  range  of  4  per  cent  to  4V^  per 
cent,  as  compared  with  4V^  per  cent  to 
5  per  cent  in  the  previous  week,  and  on 
April  17  the  ruling  rate  was  3%  per 
cent.  An  easier  undertone  was  also 
apparent  in  the  rates  for  fixed  date 
funds.  Toward  the  last  of  the  week 
there  was  a  decline  to  iVz  per  cent  for 
all  periods  of  from  sixty  days  to  six 
months,  as  against  4%  per  cent  for  sixty 
and  ninety  days  and  four  months,  and 
41/^  per  cent  to  4%  per  cent  for  five 
and  six  months'  maturities  in  the  pre- 
vious week.  The  price  commercial  rate 
remained  unchanged  at  4%  per  cent  to 
4%  per  cent. 

A  significant  event  in  last  week's 
money  market  was  the  offering  of  $150,- 
000,000  of  United  States  Treasury  Cer- 
tificates at  3V^  per  cent.  This  is  the 
lowest  offering  rate  since  September, 
1917.  The  last  previous  offering  on 
March  15,  1922,  was  at  4V4  per  cent. 
This,  taken  in  conjunction  with  the  low- 
ering on  April  13  of  the  Bank  of  Eng- 
land's discount  rate  to  4  per  cent, 
strengthens  the  belief  held  in  some  quar- 
ters that  a  lower  official  rate  may  obtain 
in  New  York. 

The  Federal  Reserve  Bank  of  Rich- 
mond reduced  its  rediscount  rate  on  all 
classes  of  paper  from  5  per  cent  to  4% 
per  cent,  effective  April  14.  Only  three 
banks,  the  Dallas,  Kansas  City  and  Min- 
neapolis institutions,  now  retain  a  5  per 
cent  uniform  rate,  the  others  having  a 
4%  per  cent  rate. 

The  foreign  trade  figures  for  March 
show  exports  at  $332,000,000,  the  highest 
amount  since  October,  1921,  and  imports 
at  $258,000,000,  the  greatest  for  any 
month  since  December,  1920.  The  ex- 
port balance  of  $74,000,000  compares 
with  $35,000,000  in  February  and  $135,- 
000,000  in  March,  1921,  and  is  the  largest 
favorable  balance  since  November,  1921, 
when  the  excess  of  exports  amounted  to 
$83,000,000. 

Wholesale  price  indices  for  March  show 
a  decline.  Dun's  figures  registering  a  de- 
cline of  2  per  cent  and  Bradstreet's  6/10 
of  1  per  cent. 


Staring  to  Manage 

New  Walker  Engine 

CLEVELAND,  April  20— The  H.  J. 
Walker  Co.,  manufacturer  of  automobile 
engines,  expects  to  announce  in  a  few 
days  completion  of  a  plan  for  refinanc- 
ing the  company,  by  which  it  will  have 
$300,000  additional  cash  working  capital. 
A  $390,000  common  stock  syndicate  sub- 
scription was  oversubscribed  by  $40,000. 
W.  H.  Staring,  who  was  formerly  vice- 
president  of  the  Peerless  company,  is  to 
have  the  management  of  the  Walker 
company.  The  sjTidicate  taking  charge 
of  the  refinancing  is  headed  by  the 
Krouse,  Tremaine  &  Kulas  Co. 


April  20,  1922 

Capacity  of  Truck 
Plants  Seen  by  Fall 

Production  in  Detroit  District  Is 

Now  Running  Close  to  50 

Per  Cent 


DETROIT,  April  18— Truck  production 
in  the  leading  factories  of  the  district 
is  now  running  close  to  50  per  cent  of 
capacity  with  increases  in  business  ac- 
cumulating which  promise  capacity  pro- 
duction by  early  fall  with  a  gradual 
stepping-up  throughout  the  summer.  The 
demands  run  from  1-ton  to  3-ton  sizes. 
Most  of  the  business  is  in  the  lighter 
vehicles,  but  with  gradually  increasing 
business  in  the  heavier  models. 

Road  work  is  responsible  for  most  of 
the  3-ton  sales  at  this  time,  these  vehicles 
being  equipped  with  pneumatics  because 
of  the  greater  traction  offered  on  weak, 
yielding  surfaces.  Although  most  of  the 
Government  war  trucks  were  alloted  to 
state  highway  departments,  it  is  found 
that  these  are  being  used  mainly  for 
maintenance  and  repair  work. 

Contractors  on  new  roads  are  in  the 
market  for  trucks.  Building  contractors 
in  the  cities  are  found  to  be  turning 
to  lighter  models  because  of  their  greater 
responsiveness  in  heavy  traffic.  Some 
manufacturers  of  trucks  are  viewing  with 
alarm  the  increased  activity  of  highway 
officials  in  limiting  loading  capacity,  but 
others  regard  this  as  something  which 
will  work  out  favorably  for  the  truck 
industry  as  making  for  longer  life  of 
vehicles. 

Reduced  rates  on  automobiles  carried 
on  Detroit  &  Cleveland  Navigation  Co. 
boats  are  effective  to-day.  The  open  car 
rate  is  reduced  15  per  cent  and  the  closed 
25  per  cent.  The  new  rates  are  prac- 
tically the  same  as  pre-war  rates. 

Car  Business  to  Continue  Heavy 

DETROIT,  April  19— Three  factory 
conventions  held  in  the  Detroit  district 
the  past  week  have  given  indications  of 
continued  heavy  absorption  of  automo- 
biles for  an  indefinite  period.  These  con- 
ventions were  held  by  the  Maxwell  Motor 
Corp.,  the  Reo  Motor  Car  Co.  and  the 
Detroit   Electric    Car   Co. 

As  nearly  as  can  be  estimated,  the  ra- 
tio of  replacement  and  first  car  buying 
is  about  three  to  one.  Reports  from  ter- 
ritorial men  attending  these  conventions 
showed  that  dealers  in  most  parts  of  the 
country  are  handling  their  replacement 
business  in  a  way  which  permits  quick 
turnover  of  the  exchanged  car  at  a  profit. 
The  factories  realize  that  new  car  busi- 
ness will  be  large  only  as  long  as  used 
cars  are  kept  moving  at  a  proportionate 
rate. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

expects  its  production  for  the  year  to 
reach  a  high  water  mark  of  1,150,000, 
compared  with  1,038,000  cars  and  trucks 
last  year.  He  added  that  the  new  plant 
at  Green  Island  near  Troy,  in  which  all 
ball  bearings  and  roller  bearings  will 
be  manufactured,  will  be  in  operation 
late  in  the  year.  Ford  stated  that  no 
further  reduction  in  the  price  of  Ford 
cars  is  contemplated  at  this  time,  not- 
withstanding prospective  competition. 
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Edsel  Ford  Optimistic 

Over  Business  Outlook 

NEW  YORK,  April  20— Edsel  B.  Ford, 
president  of  the  Ford  Motor  Co.,  in  a 
statement  here  yesterday  took  an  ex- 
ceedingly optimistic  view  of  the  indus- 
trial outlook.    He  declared  his  company 


INDUSTRIAL  NOTES 


K.  O.  Muehlberg  Co.  of  Manitowoc,  Wis., 
manufacturer  of  a  new  type  of  automatic 
drill  and  other  mechanical  devices  for  auto- 
motive, gas  engine  and  service  shops,  has 
acquired  the  Hoffman  Glove  Co.'s  factory  in 
that  city.  The  Hoffman  company  is  moving 
to  Chicago,  and  will  give  possession  about 
May  1.  Karl  O.  Muehlberg  began  manu- 
facturing tools  several  years  ago  and  in- 
corporated about  three  months  ago.  The 
industry  has  grown  so  rapidly  that  a  number 
of  buildings  in  addition  to  the  original  shop 
have  been  leased  for  short  terms  to  keep 
production  apace  with  demand. 

Dickinson  Cord  Tire  Corp.,  New  York,  an- 
nounces the  following  ofTicers:  President, 
F.  S.  Dickinson;  secretary,  E.  W.  McCarty, 
active  head  of  the  J.  C.  McCarty  Co.,  New 
York;  treasurer,  C.  H.  O'Connor,  New  Tork, 
identified  with  real  estate  and  insurance  in- 
terests; directors,  Louis  C.  Block,  Phila- 
delphia, former  Ford  branch  manager  and 
now  distributor  for  the  Gray  Motor  Corp. 
and  N.  R.  Bagley,  president  of  the  N.  R. 
Bagley  Co.,  New  Tork. 

Internationa!  Harvester  Co.  will  open  bids 
this  month  for  the  construction  of  two  units 
of  the  motor  truck  plant  it  will  build  at  Fort 
Wayne.  Ind.,  and  expects  to  begin  actual 
work  May  1.  Each  of  the  buildings  will  be 
200  X  600  feet  and  will  cost  $1,000,000.  Much 
preliminary  work  has  already  been  done  at 
the  site  of  the  plant  where  the  company  owns 
several  hundred  acres  of  land. 

Curtis  Motor  Car  Co.,  Little  Rock,  Ark., 
has  been  placed  in  the  hands  of  H.  "V.  Fori 
as  receiver  upon  petition  of  one  of  the  stock- 
holders. Dr.  Benjamin  A.  Adam.'s.  The  com- 
pany was  organized  in  1919  but  was  not  in- 
corporated. About  25  or  30  cars  were  com- 
pleted at  the  plant  in  Little  Rock. 

Studebaker  Corp.  has  plans  underway  for 
a  new  power  house  at  its  plant  In  South 
Bend  to  cost  about  $750,000  and  a  storage 
and  shipping  building  provided  with  crate 
handling  and  conveying  machinery  estimated 
to  cost  approximately  $500,000. 

Hinckley- Myers  Co.,  Jackson,  Mich.,  has 
opened  its  eastern  sales  and  executive  office 
in  the  General  Motors  Building,  Detroit. 
William  A,  Kent  Is  the  eastern  sales  manager 
and  John  E.  Moore,  general  sales  manager. 

Simms  Magneto  Co.  will  open  a  branch 
office  and  show  room  at  5781  Woodward 
Avenue,  Detroit.  May  1,  with  L.  F.  Acker 
In  charge.  The  branch  will  cover  the  states 
of  Ohio  and  Michigan. 


BRITISH  EXPORTS  DECLINE 

WASHINGTON,  Anril  18— Automo- 
bile exports  in  Great  Britain  for  Febru- 
ary show  a  big'  decline  over  the  previous 
month,  there  being  £100.001  wor^h  ex- 
ported in  February  against  £147,254  in 
January,  according  to  reports  received 
by  the  Automotive  Division  of  the  U,  S. 
Department  of  Commerce. 


Actual  steel  consumption,  always  more  or 
less  of  a  mystery,  Is  the  unknown  quantity 
In  the  present  steel  market.  Mill  output  at 
this  time  has  grown  probably  to  a  rate  of 
37,000,000  or  38,000,000  tons  a  month,  aa 
compared  with  just  about  one  half  that 
tonnage  last  December,  and  statistically  this 
is  looked  upon  as  the  apparent  consumption. 
In  the  present  condition  of  the  steel  Industry 
and  its  principal  consuming  arteries  it  Is, 
however,  obvious  that  there  must  be  a  wide 
discrepancy  between  apparent  consumption 
or  mill  production  and  actual  consumption 
or  the  amount  of  steel  that  goes  Into 
finished  products  and  therefore  disappears 
definitely  from  reserve  holdings.  In  the 
absence  of  figures  covering  actual  con- 
sumption which  are  unobtainable,  sentiment 
counts,  and  many  shrewd  market  observers 
are  of  the  opinion  that  a  much  larger  tonnage 
of  the  steel  now  being  produced  is  intended 
for  reserve  than  was  the  case  during  the 
year's  first  quarter. 

All  of  the  tonnage  that  mills  are  now 
working  on  was  sold  at  the  prices  that  pre- 
vailed previous  to  April  1,  and  a  large  number 
of  consumers  have  not  only  covered  their 
wants  for  the  second  quarter  at  these 
prices  but,  unless  their  own  consumption 
should  undergo  unexpected  Increase,  they  will 
have  some  reserve  stocks  to  draw  upon  after 
the  first  half  of  the  year  has  passed  into 
history.  Automotive  plants  that  have 
covered  their  sheet  wants  until  June  care 
very  little  whether  the  market  at  the  higher 
prices  proclaimed  April  1  Is  characterized  as 
firm  or  not.  They  will  not  bepin  to  worry 
on  that  score  until  much  of  the  steel  now 
due  them  from  mills  at  old  prices  has  been 
worked  up. 

There  have  been  quite  a  few  odd  lot 
sales  of  sheet  bars  at  $31,  Pittsburgh  or 
Youngstown.  and  In  at  least  one  transaction 
an  even  higher  price  has  been  mentioned. 
In  spite  of  many  misleading  headlines  In  the 
daily  newspapers  there  is  no  shortage  of  coal 
at  the  steel  mil's  but  as  the  result  of  the 
Connellsville  region  walkout  of  non-union 
miners  there  is  a  temporary  curtailment  In 
the  coke  output  of  bee-hive  ovens  that  supply 
fuel  :'or  about  one-fifth  of  the  country's  blast 
furnaces.  Conservation  of  seml-finlshed 
steel  for  producers'  own  finishing  mills  comes 
as  a  natural  precaution  but  there  Is  nc  more 
Justification  for  a  panicky  feeling  regarding 
steel  mills'  fuel  supply  than  there  was  at  the 
outbreak   of   the   strike. 

Pig  Iron. — The  coal  strike  Is  being  used 
as  chief  argument  in  support  of  advance  of 
50^  ®  $1  per  ton  jn  all  grades  and  In  all 
markets. 

Aluminum. — The  market  for  98  to  99  p«r 
cent  pure  virgin  ingots  has  hardened  and 
lots  below  18^  have  generally  disappeared- 
■U'ith  the  Senate  Finance  Committee  con- 
curring in  the  aluminum  schedule  of  the 
Ways  and  Means  Committee  of  the  House, 
importers,  while  still  hoping  aealnst  hope 
for  a  more  moderate  rate  of  duties  as  the 
result  of  arguments  on  the  floor  of  the 
Senate  or  in  the  conference  committee,  are 
laying  out  their  program  resigned  to  the 
seemingly  Inevitable.  The  very  large  ware- 
house stocks  of  ingots  make  It  dubious 
whether  large  holdings  at  the  time  when 
the  tariff  law  goes  into  effect  would  prove 
profitable  wfth'n  a  reasonable  time.  The 
situ.ilion  with  reference  to  sheets  Is  som"- 
what  different.  Undoubtedly  these  will  b« 
considered  a  good  investment  with  the  ex- 
pected rise  in   tariff  rates. 

Copper. — Although  domestic  sales  are  not 
large  the  market's  tone  is  slightly  better. 
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April  20,  19S2 


FOREIGN   SHOWS 

March  10-July  31— Tokio,  Japan. 
Peace  Exhibition. 

April  16-23— Mexico  City,  An- 
nual Automobile  Show, 
Auspices  of  the  Automo- 
tive Division  of  the  Ameri- 
can Chamber  of  Com- 
merce. 

April  22-May  l-Pra^e,  Czecho- 
slovakia, Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 

May  1-15  —  The  Hagxie.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

May  6-21— Scheveningen,  Auto- 
mobile Show. 

May  24  -June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

May.  28-June  5— Prague.  Motor 
Show.    Hotel  de  Ville. 


July  1-24— London  (Olympia). 
Aircraft  EJxhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
socciagao  Automobilista 
Brazileria. 

Sept.  16-20 — The  Hague.  Auto- 
mobile Show. 

September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

October  —  Paris,  Automobile 
Show. 

Oct.  12-23— London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

Nov.  3-11  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower.  War- 
wick   Road.    Coventry. 

November — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentine. 


CONVENTIONS 

April  20-22— Buffalo,  N.  T., 
Sixth  Annual  Convention 
of  the  American  Gear 
Manufacturers  Associa- 
tion. 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jll. 

May  12 — New  York,  Annual 
Meeting,  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United  States. 

May  22-25 — New  York,  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Mount- 
ain Inn. 

June  11-15 — Milwaukee,  Annual 
international  Convention 
of  the  ABSoclated  Adver- 
tising Clubs  of  the  World. 


Tune  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City. 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy. 
Second  Annual  Meeting  of 
the  InternationaJ  Chamber 
of  Commerce. 

S.  A.   E.  MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive    Engineers. 

New  Haven,  April  21;  Cleve- 
land. April,  21;  Detroit, 
April  21;  Philadelphia, 
April  27;  Indianapolis,  May 
8;  Chicas-o,  May  12; 
Detroit.  May  19.  The 
Pennsylvania  section  will 
hold  an  outing  at  Torres- 
dale  or  a  body  meeting  on 
May  25. 


February  Big  Month 
in  Canadian  Exports 

Shipments  of  Cars  Gain  100  Per 

Cent    Over    J  a  n  u  a  r  y — 

Trucks,  39  Per  Cent 


WASHINGTON,  April  18— Canadian 
automobile  exports  in  February  com- 
pared with  January  of  this  year  show 
an  increase  of  approximately  100  per  cent 
in  the  number  of  passenger  cars  and  39 
per  cent  increase  in  the  number  of  trucks 
exported,  according  to  reports  received 
by  the  automotive  division  of  the  United 
States  Department  of  Commerce. 

The  February  exports  of  passenger 
cars  were  2719,  valued  at  $1,539,936,  but 
only  two  came  into  the  United  States, 
these  being  valued  at  $2,335.  January 
exports  were  1344  passenger  cars,  valued 
at  $904,667,  of  which  5  were  imported 
into  the  United  States,  these  having  a 
value  of  $7,240. 

More  Trucks  Exported 

There  were  264  trucks  valued  at  $119,- 
619  exported  in  February,  compared  to 
the  exportation  of  98  .trucks  valued  at 
$43,962  in  January.  Of  the  February 
trucks  exported,  but  one  came  into  the 
United  States,  valued  at  $2,500,  while 
none  were  imported  into  the  United 
States  m  January. 

Repair  parts  exported  in  February  were 
slightly  less  than  the  January  exports, 
there  being  $188,923  January  repair  ex- 
ports against  $105,913  February  ship- 
ments. 

Of  the  2719  passenger  cars  exported 
from  Canada  in  February,  the  last  month 
for  which  figures  are  available,  1267 
went  to  Australia;  547  to  the  United 
Kingdom;  204  to  Argentina;  162  to 
South  Africa;  107  to  the  Dutch  East 
Indies  and  the  remainder  to  more  than 
50  other  countries. 


Practically  all  of  the  trucks  exported 
went  to  Australia  during  February, 
as  did  more  than  50  per  cent  of  the 
repair  business.  British  India  ranked 
second  with  21  trucks  received;  Ceylon 
third  with  17,  and  United  Kingdom  fourth 
with   16   trucks  imported   from   Canada. 

The  declared  exports  from  the  United 
States  during  February  were  3096  pas- 
senger cars  and  454  motor  trucks.  Add- 
ing these  to  the  Canadian  shipments,  a 
total  of  5815  cars  and  718  motor  trucks 
are  shown.  No  month  since  December, 
1920,  has  shovra  a  higher  volume  of  pas- 
senger car  exports. 


State  to  Build  Road 
for  Motor  Truck  Use 


30-Mile     Stretch     Will     Parallel 

Boston    Post    Road    in 

Connecticut 


Belgian  Law  Regulates 

Equipment  on  Trucks 

WASHINGTON,  April  14— In  an  ef- 
fort to  save  the  newly  constructed  high- 
ways of  Belgium,  legislation  has  just 
been  passed  compelling  all  motor  trucks 
and  trailers,  weighing  one  ton  per  axle 
and  over,  to  be  equipped  with  rubber 
tires,  according  to  foreign  information  of 
the  U.  S.  Department  of  Commerce. 

The  same  bill  provides  that  all  muf- 
flers must  exhaust  downward  against  the 
ground.  The  existing  laws  require  that 
all  mud  guards  must  be  constructed  so 
as  to  prevent  all  scattering.  How  this 
is  to  be  done,  however,  is  not  stipulated 
in  the  bill,  although  the  regulation  re- 
quirements of  the  city  of  Brussels  re- 
quire a  wide  flange  on  the  guard,  which 
more  or  less  prevents  excessive  spatter- 
ing of  mud. 


S.  M.  KITCHIN  DIES 

RICHMOND,  IND.,  April  18— An- 
nouncement is  made  of  the  death  of  S.  M. 
Kitchin,  for  years  connected  with  the  Au- 
burn Ignition  Manufacturing  Co.,  Inc., 
and  other  manufacturing  and  selling 
companies  in  the  automobile  and  hard- 
ware fields.  Kitchin  served  as  sales  man- 
ager, general  manager,  vice-president 
and  director  of  the  Auburn  company. 


HARTFORD,  CONN.,  April  18— State 
Highway  Commissioner  Charles  J.  Ben- 
nett has  announced  that  the  thirty-mile 
concrete  state  highway,  which  will  be 
built  exclusively  for  motor  trucks,  will 
extend  from  Bridgeport  to  the  state  line 
at  Greenwich  and  will  parallel  the  Boston 
Post  Road.  This  is  said  to  be  the  first 
time  in  the  history  of  American  road 
building  that  such  a  road  has  been  seri- 
ously considered  by  reason  of  the  ex- 
pense involved. 

Surveys  are  now  being  made  by  the 
highway  department  and  the  project  is 
being  closely  observed  by  the  Federal 
government.  The  highway  commissioner 
is  personally  supervising  the  making  of 
the  surveys.  In  addition,  the  highway 
commissioner  is  to  have  the  Boston  Post 
Road  surveyed  from  the  air,  the  object 
being  to  secure  a  panoramic  view.  These 
views,  which  will  be  joined  together,  are 
to  be  taken  at  the  busiest  time  of  the 
day.  It  is  said  that  traffic  is  heavier  on 
the  Boston  Post  Road  than  on  any  other 
road  in  the  country. 

Cost  Estimated  at  $1,500,000 

Bennett  estimates  the  cost  of  the 
thirty-mile  truck  road  at  $1,500,000.  It 
was  deemed  advisable  to  construct  a  road 
exclusively  for  trucks  rather  than  widen 
the  present  highways  to  accommodate 
the  heavy  commercial  vehicle  travel. 
Statistics  show  that  an  average  of  10,000 
vehicles  a  day  travel  over  the  road,  and 
of  this  number  trucks  are  represented  to 
the  extent  of  2000,  most  of  them  long 
distance  freight  haulers. 


8iaigSlaiMfefe.:;b'ifea.i8afew  ...■.,.: 


r<^^^s^^^^i^^^^^^^s^^m^i^^mmsi 


4^iiJi'!r®Ea®firiMii 


f^<j 


^" — ' 


- — ^ 


L_: 


Vol.  XLVI. 


New  York — Thursday,  April  27,  1,922. 


No.  17 


cm^ 


I— ^ 


Survey  Proves  Highway  Trans- 
port Economic  Necessity 

Report  of  Joint  Commission  of  Agricultural  Inquiry 
shows  broad  vision  of  future  needs.  Will  recom- 
mend promotion  of  highway  construction  and  main- 
tenance. Urges  a  correlation  of  highway  transpor- 
tation with  rail  and  water  transportation. 


AFTER  the  most  comprehensive  survey  of  the 
distribution  and  marketing  problem  ever 
undertaken  in  the  United  States  the  Joint 
Commission  on  Agricultural  Inquiry,  headed  by  Rep- 
resentative Sydney  Anderson  of  Minnesota,  has  com- 
pleted its  report  to  Congress.  One  section  of  the  re- 
port is  devoted  to  highway  transport.  The  impor- 
tance of  this  arm  of  highway  transportation  service 
is  given  official  Congressional  recognition  for  the  first 
time. 

While  the  purpose  of  the  commission,  as  outlined  in 
its  warrant  from  Congress,  was  primarily  to  make  a 
thorough  study  of  the  problem  of  distribution  and 
marketing,  its  recommendations  to  Congress,  based 
upon  a  careful  analysis  of  the  enormous  mass  of  data 
assembled,  undoubtedly  will  carry  great  weight  in 
framing  legislation. 

It  is  significant  that  the  commission,  after  an- 
nouncing that  "nothing  since  the  advent  of  railroads 
has  had  so  marked  an  economic  and  sociological  effect 
upon  the  life  of  the  country  as  the  motor  vehicle,"  will 
recommend  "that  Congress  promote  highway  con- 
struction and  maintenance  direct  to  the  more  effective 
correlation  of  Viighway  transportation  with  rail  and 
water  transportation." 

In  its  survey  of  the  problem  before  it,  which  never 
has  been  adequately  studied  in  this  country,  the  com- 


mission worked  back  from  the  ultimate  consumer  as 
represented  by  the  retailer,  through  the  wholesaler 
and  the  manufacturer  to  the  producer.  It  obtained 
specific  data  on  every  element  of  cost  from  the  time 
agricultural  products  left  the  farm  until  they  reached 
the  last  station  in  the  point  of  distribution. 

In  gathering  this  information  the  commission  sent 
out  30,000  questionnaires  in  which  25,000,000  ques- 
tions were  asked.  In  analyzing  the  data  more  than 
50,000,000  calculations  were  made.  This  mass  of  ma- 
terial now  has  been  digested  and  put  together  in  a 
forma]  report. 

One  striking  fact  revealed  in  a  digest  prepared  by 
Chairman  Anderson  of  that  part  of  the  report  refer- 
ring to  motor  transport  is  that  while  motor  vehicle 
traffic  increased  more  than  1900  per  cent  in  the  period 
from  1910  to  1921,  the  actual  expenditure  for  high- 
way construction  and  maintenance,  taking  into  con- 
sideration the  increase  in  cost  of  materials  and  labor, 
was  only  slightly  over  200  per  cent.  In  his  digest 
Anderson  says : 


Nothing  since  the  advent  of  the  railroads  has  had 
so  marked  an  economic  and  sociological  effect  upon 
the  production  life  of  the  country  as  the  motor  ve- 
hicle. The  Commission  will  recommend  that  Con- 
gress continue  to  promote  an  adequate  program  of 
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highway  construction  and  maintenance,  directed  to  the 
more  effective  correlation  of  highway  transportation  with 
rail  and  water  transportation. 

Also  that  the  program  of  highway  construction  and 
maintenance  by  States  and  counties  be  continued  under 
the  direction  of  qualified  experts,  with  particular  refer- 
ence to  the  construction  and  maintenance  of  farm-to- 
market  roads;  that  adequate  funds  should  be  appro- 
priated for  research  and  regulation  of  traffic  based  upon 
the  facts  so  ascertained. 


ally  at  the  season  when  the  prices  are  lowest.  Improved 
highways  thus  make  not  only  for  a  broader  market  but 
for  a  more  stabilized  one. 

The  Commission  believes  there  should  be  regulation 
of  the  use  of  the  highways,  especially  with  respect  to 
overloading  and  maximum  loading  to  be  based  upon 
the  facts  so  developed.  It  will  also  urge  that  since  poor 
highways  not  only  increase  the  cost  of  transportation  of 
commodities  from  farm  to  market,  but  also  affect  the 
comfort  of  the  farmer  and  prevent  him  and  his  family 


Also  that  the  several  States  co-operate  in  effecting  a  from  a  full  enjoyment  of  communication  with  his  neigh- 
bor, all  highways  wherever  possible  should  be  improved 
and  adequately  maintained. 

It  is  already  clear  that  there  is  a  wide  variation  in 
principle  and  application  of  the  various  State  and  local 
regulations  affecting  intrastate  motor  traffic.     Studies  of 
local  motor  transportation  should  be  expanded  as  rapidly 
as  possible  to  afford  a  definite  and  comprehensive  basis 
for  uniform  regulation  of  motor  transportation  in  order 
that  the  inconvenience,  expense  and  inefficiency  of  oper- 
ation occasioned  by  a  lack  of 
• uniformity  in  State  and  Fed- 
eral  legislation   in  the  future 
may    as    far    as    possible    be 
avoided. 

Electric      street      railways, 
the     Joint     Commission     has 
found,   have  suffered  to  some 
extent  from  the  encroachment 
of  the  automobile   upon  their 
revenues.      This    competition, 
which  is  the  first  competitive 
activity  to  be  felt  by  the  street 
railway,  has  not  seriously  af- 
fected the  revenues  except  in 
individual  cases,  and  will  not 
be    fatal    to    their    successful 
• •••     operation  where  these  compet- 
ing   forms    of    transportation 
are  subject  to  regulation  and  control  by  the  proper  regu- 
latory bodies.     When  they  are  required  to  assume  the 
same  responsibilities  as  to  service  rendered  and  license 
fees  and  taxes  paid  they  have  not  proved  to  be  detri- 


uniform  basis  for  taxing  motor  trucks  and  other  motor 
vehicles,  which  shall  fairly  represent  the  proportion  of 
expense  of  highway  construction  and  maintenance 
chargeable  to  such  vehicles. 

Previous  to  its  appearance,  the  economic  zone  of  trans- 
portation was  sharply  defined  by  the  haulage  range  of 
the  horse  and  the  cost  of  such  transportation.  It  will 
be  shown  in  the  report  that  in  1918  the  estimated  cost 
of  hauling  in  wagons  from  farms  to  shipping  point  aver- 
aged about  30  cents  per  ton- 
mile  for  wheat,   33   cents   for     •■"""" ■ ■ ■ 

corn  and  48  cents  for  cot- 
ton. Hauling  in  motor  truck 
or  by  tractors  the  averages 
are  15  cents  for  wheat  and 
corn  and  18  cents  for  cotton. 
In  the  same  year  wagon 
hauling  averaged  9  miles  from 
farm  to  shipping  point  and 
motor  truck  hauls  11.3  miles; 
the  motor  truck  averaged  3.4 
round  trips  per  day  over  its 
longer  route,  while  wagons 
made  1.2  round  trips  per  day. 

It    thus    appears    that    the 
major  result  accomplished  by 

this  new  form  of  transporta-     — 

tion   has   been   to   extend   and 

broaden  the  markets  of  the  farmer.  Single  reactions  are 
to  be  found  in  the  fact  that  the  use  of  the  motor  vehicle 
has  brought  the  farmer  closer  to  the  city  and  also  has 
increased  the  desirability  and  comfort  of  farm  life. 

Figures  in  the  report  will  show  that  while  the  motor 
vehicle  traffic  has  increased  more  than  1900  per  cent  in 
the  period  1910  to  1921,  the  actual  expenditures  for  high- 
way construction  and  maintenance,  taking  into  consid- 
eration the  increase  in  cost  of  materials  and  labor  during 
the  war  and  the  readjustment  period,  was  only  slightly 
over  200  per  cent. 

In  some  sections  the  combination  of  inbound  farm 
products  and  outbound  supplies  by  motor  truck  has  con- 
centrated upon  the  motor  truck  service  the  majority  of 
the  traffic  within  30,  40  and  50  miles,  and  the  Commis- 
sion believes  that  the  effect  upon  rail  carriers  has  been 
to  reduce  the  amount  of  local  way  freight  and  that  ulti- 
mately it  will  reduce  the  number  of  local  freight  trains 
operated. 

"Since  the  growth  in  the  use  of  the  motor  vehicle  has 
been  very  markedly  in  advance  of  highway  construction 
and  maintenance,"  Chairman  Anderson  said,  "and  since 
it  has  brought  with  it  a  new  and  hi  avier  form  of  high- 
way traffic,  it  becomes  evident  that  large  funds  will 
have  to  be  expended  if  the  2,500,000  miles  of  rural  high- 
ways in  the  United  States  are  brought  up  to  the  stand- 
ard of  efficiency  comparable  to  the  extended  use  of  the 
roadbeds." 

Another  effect  of  improved  highways  is  to  enable  the 
farmer  to  hold  his  products  on  the  farm  for  a  longer  time. 
Where  highways  are  unimproved  the  farmer  must  move 
his  produce  when  the  roads  are  good,  which  is  gener- 


HERE  are  some  of  the  chief  points 
brought  out  in  the  report:  "Nothing 
since  the  advent  of  the  railroads  has  had  so 
marked  an  economic  and  sociological  effect 
upon  the  production  life  of  the  country  as 
the  motor  vehicle." 

"The  major  result  of  this  new  form  of 
transportation  has  been  to  extend  and 
broaden  the  markets  of  the  farmer." 

"Large  funds  will  have  to  be  expended  to 
bring  the  2,500,000  miles  of  rural  highways 
up  to  a  standard  of  efficiency  comparable  to 
the  extended  use  of  roadbeds." 


mental  to  existing  transportation  agencies. 


Viewed  in  a  general  way  the  recommendations  re- 
viewed above  are  of  considerable  importance  to  the 
automotive  industry.  Sponsored  by  the  powerful  farm 
interests,  the  recommendations  of  the  Joint  Commission 
of  Agricultural  Inquiry  w'll  shortly  be  presented  to 
Congress  and  are  likely  to  be  embodied  in  future  legis- 
lation. 

Thus  the  industry  will  note  with  favor  the  high  tribute 
paid  to  the  motor  vehicle  as  an  essential  part  of  the 
economic  life  of  American  agriculture. 

It  has  long  been  obvious  to  students  of  the  question 
that  the  motor  vehicle  is  fulfilling  a  utility  function  in 
the  conduct  of  industry  and  agriculture  and  that  it  is 
an  important  unit  in  economic  progress.  This  conten- 
tion has  been  justly  and  strongly  made  by  the  automo- 
tive industry  for  some  time  past. 

It  is  highly  useful,  however,  from  a  practical  stand- 
point, to  have  this  view  of  the  essential  utility  value  of 
the  motor  vehicle  so  strongly  stressed  in  an  impartial 
and  powerful  document  of  this  kind. 

The  report  as  a  whole  covers  the  many  economic 
phases  affecting  agricultural  progress.  Digests  of  the 
various  sections  are  being  published  currently.  The  en- 
tire report  will  probably  be  ready  for  publication  some 
time  in  the  near  future  and  can  be  read  with  profit  by 
all  interested  in  the  subject. 
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Minor  Changes  in  New  Packard 

Single  Six 

Wheelbase  has  been  lengthened  and  haK  inch  has  been  added  to  stroke  of 
engine.  Slight  change  in  carbureter  design.  Instrument  board  has  been  re- 
designed, and  windshield  mounting  improved.  Deeper  side  rails  employed. 


NO  radical  engineering  changes  have  been  made  in 
the  new  Packard  single  six  chassis,  which  was 
briefly  announced  in  Automotive  Industries  last 
week.  A  complete  line  of  bodies  is  being  supplied 
mounted  on  two  wheelbase  lengths  of  respectively  126 
and  133  in.  The  only  alterations  of  a  design  character 
are  those  intended  to  take  care  of  the  longer  wheelbase 
and  the  larger  body  sizes.  A  half  inch  has  been  added 
to  the  stroke  of  the  engine,  making  the  bore  and  stroke 
now  3%  by  5  in.  The  lengthening  of  the  stroke  has 
been  accompanied  by  the  use  of  a  lighter,  more  rigid  and 
more  servicable  connecting  rod.  The  valve  spring  re- 
tainer shape  has  been  altered,  the  water  pump  relocated 
to  add  to  cooling  efficiency  under  certain  operating  con- 
ditions, the  ignition  system  simplified  and  some  detailed 
changes  have  been  made  in  the  design  of  the  carbureter. 
These  changes  have  resulted  in  a  10  per  cent  increase  in 
engine  output. 

A  slight  change  has  been  made  in  the  clutch  to  pro- 
vide for  four  driving  plates  instead  of  three.  The  gear 
ratios  are  now  4.3  to  1  in  the  126-in.  wheelbase  chassis 


and  4.66  to  1  in  the  133  in.  Both  sets  of  gears  are  car- 
ried in  service  stock  and  are  interchangeable  so  that  it 
is  possible  to  use  the  low  gear  ratio  in  the  126-in.  wheel- 
base  and  the  high  ratio  in  the  133  in.,  if  desired. 

The  relocation  of  the  water  pump  has  made  it  easy  to 
take  off  the  cylinder  head  without  loosening  the  radiator, 
fan,  etc.,  and  resulted  in  a  shortening  of  the  fan  belt. 
The  engine  is  now  equipped  with  a  new  type  of  fan 
which  gives  better  efficiency.  The  outside  water  pipes 
have  been  eliminated  and  there  are  only  two  water  hose 
connections.  All  of  the  piping  for  the  deflection  of  water 
when  the  thermostat  is  closed  is  cast  into  the  cylinder 
head  and  the  water  outlet  manifold  is  provided  for  in 
the  bolted-on  cover  plate. 

Other  detail  engine  changes  increase  accessibility. 
The  fact  that  the  ignition  distributor  is  now  mounted  di- 
rectly on  the  top  permits  the  cylinder  head  to  come  off 
more  readily  and  the  fan  and  front  end  chains  are  read- 
ily adjusted  from  the  exterior.  The  generator  mount- 
ing is  also  more  accessible. 

A  chassis  change  of  importance  is  the  greater  rigidity 


1 — Complete    car    showing    improved    body    lines    and     lengthened     wheelbase.     2 — Engine,     clutch     and     gearset     unit. 
3 — Sectional    end    view    of    engine.      Ignition    distributor    mounted    on    top.     A — Cross-section    of    fan,    wattr    pump    and 

thermostat 
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of  the  frame  side  rails.  These  have  been  increased  in 
depth  to  7^2  in.  for  the  126-in.  wheelbase  and  8  in.  for 
the  133-in.  There  is  a  new  front  cross  member  designed 
to  provide  for  greater  rigidity  in  the  front  end  of  the 
frame  and  to  furnish  a  more  substantial  support  for 
the  radiator  while  improving  the  front  end  appearance 

There  are  a  great  many  detail  changes  for  both  ap- 
pearance and  quietness,  as  well  as  accessibility.  A  sim- 
plified system  of  conduits  and  junction  boxes  has  im- 
proved the  electrical  installation  and,  concealing  the 
cables  on  the  inner  dash  surface,  adds  to  both  appear- 
ance and  protection.  An  enameled  sheet  steel  container 
makes  the  storage  battery  more  accessible  and  secure. 
An  improvement  has  been  made  in  the  exhaust  system. 
The  vibration  set  up  by  the  pulsating  gases  in  the  ex- 
haust system  has  been  eliminated  by  the  more  rigid  sys- 
tem of  bracketing  in  a  specially  designed  outlet  fitting. 
The  gasoline  tank  has  been  redesigned  to  locate  the 
filler  cap  on  the  left  side.  When  the  tank  is  full  this 
location  prevents  leakage  of  fuel  due  to  the  crown  of 
the  road. 

A  number  of  detail  changes  are  apparent  on  the  ex- 
terior of  the  car  and  are  designed  to  improve  appear- 
ance or  to  provide  greater  convenience  for  driver  and 
passengers.  The  new  type  radiator  has  a  nickel  plate 
shell  with  a  convex  front  surface  which  relieves  the 
severity  of  the  sharp  corners.  The  radiator  is  mounted 
differently.  Heretofore,  it  has  been  set  on  built-up 
pedestals  which  are  now  done  away  with  and  the  front 
end  cross  member  is  so  shaped  that  the  radiator  frame 
rests  directly  on  it.  This  adds  to  the  stiffness  of  the 
front  end  of  the  frame  and  the  same  time  providing  a 
more  rugged  mounting  for  the  radiator. 

A  new  feature  has  been  added  in  the  hood  rest,  both 
on  the  radiator  and  at  the  cowl.  The  fabric  is  placed 
some  distance  under  the  hood  so  that  a  little  space  is 
provided  both  at  the  radiator  shell  and  the  cowl.  This 
eliminates  the  possibility  of  the  hood  coming  in  contact 
with  metal  either  edgewise  or  flatly  and  thereby  pre- 
vents the  possibility  of  hood  noises. 

The  dash  is  now  a  steel  stamping,  fitted  with  a  back- 
ing of  wood  to  deaden  the  sound.  An  improvement  in 
the  cowl  ventilator  is  designed  to  make  water  leakage 
impossible.  The  edge  is  crimped  up  so  that  water, 
when  blown  up  on  the  cowl,  will  not  enter,  but  be  car- 
ried around  to  the  back  and  run  off.  The  ventilator  is 
also  provided  with  a  lever  adjustment  on  a  tight  spring, 
with  three  different  locations  for  adjustment.  On  the 
side  hood  panels,  the  louvres  are  cut  in  instead  of  pressed 
out. 

A  completely  redesigned  instrument  board  is  now  pro- 
vided. This  has  two  oval  glassc-,  one  of  which  is  a  com- 
bination speedometer  and  clock  of  Waltham  manufac- 
ture and  under  the  other  is  che  oil  pressure  gage  and 


ammeter.  The  switch  is  just  to  the  left  of  these  two  ovals 
and  the  dash  light  is  operated  with  a  separate  button 
on  the  top  of  the  switch.  An  improvement  has  been 
made  in  the  windshield  mounting.  Rubber  pads  have 
always  been  provided  to  prevent  leakage  around  the 
windshield  base,  but  on  the  new  cars  these  are  improved 
by  the  use  of  a  rubber  pad  that  runs  completely  under 
the  lower  half  of  the  windshield  and  is  entirely  made  in 
one  piece.  The  lower  portion  of  the  windshield  does  not 
move  and  is  also  equipped  with  rubber  fillers.  The  doors 
on  all  models  are  now  made  flush  so  that  there  will  be 
no  overlapping  moldings  to  break  the  body  line.  The  in- 
side door  handles  on  the  new  cars  are  so  designed  as  to 
unlock  the  door  by  either  an  up  or  down  motion.  The 
rear  end  of  the  muffler  pipe  is  now  equipped  with  a  nozzle 
which  is  flattened  out  in  such  a  way  that  the  exhaust 
will  not  strike  the  ground,  sidewalk  nor  the  spare  tire. 
This  nozzle  is  connected  by  a  rod  to  the  spare  tire  rack 
to  make  it  solid.  The  irons  for  supporting  the  top  when 
down  are  not  visible  when  the  top  is  up.  They  fit  into 
sockets  in  the  body  which  are  hidden  by  the  gypsy  cur- 
tains when  the  top  is  up. 

A  complete  line  of  open  and  closed  bodies  is  provided 
on  these  two  chassis.  On  the  126-in.  chassis  are  mounted 
the  five-passenger  touring,  two-passenger  roadster,  four- 
passenger  coupe,  five-passenger  sedan  and  four-passen- 
ger sport.  On  the  133-in.  chassis  are  the  seven-passen- 
ger touring,  seven-passenger  sedan  and  seven-passenger 
sedan-limousine. 

On  the  inside  of  all  of  the  doors  on  the  closed  car 
models  is  a  cloth  loop  which  is  set  in  the  doors  to  use 
for  closing  it  from  the  inside.  The  window  regulators 
on  the  doors  of  the  sedans  and  on  the  coupes  are  moved 
forward  to  be  out  of  the  way.  In  all  sedan  models  the 
robe  rail  is  made  of  tubular  braided  cloth.  All  except 
the  right  front  doors  are  equipped  with  inside  locks,  so 
that  it  is  only  necessary  to  lock  the  right  front  door  from 
the  outside.  In  the  133  sedan-limousine,  outside  locks 
are  provided  on  both  right-hand  doors.  All  closed  cars 
are  equipped  with  visors  of  metal  which  are  covered  and 
rolled  around  a  rod  at  the  front  end.  The  windshields 
are  vertical  on  the  closed  jobs  in  order  that  the  water 
will  not  blow  up  and  through  the  windshield  and  the 
double  pillars  at  the  front  corners  have  been  eliminated. 

The  fundamental  speci.'ications  of  the  Packard  chassis 
have  not  been  altered.  The  engine  is  a  six-cylinder, 
block  cast,  three-point  suspension  unit  of  3%-in.  bore 
and  5-in.  stroke.  The  horsepower  on  the  block  is  claimed 
by  the  manufacturers  to  be  over  54.  The  clutch  is  a  mul- 
tiple disk,  dry  plate  type  witn  four  driving  plates.  The 
tire  equipment  is  33  by  4y2-in.  rib  tread  front  and  non- 
skid  rear,  cords.  Wood  wheels  are  standard  on  all 
models  except  the  sport,  which  use  disk  steel  wheels.  On 
all  other  models  the  disk  wheels  are  optional  at  $35. 


Welded  Valve  Seats  Tested 


IN  view  of  the  interest  among  automobile  manufac- 
turers concerning  the  use  of  allo.r  steel  valves  with 
welded  seat  of  heat-resisting  alloy,  some  recent  tests  by 
the  Power  Plant  Section  of  the  Engineering  Division, 
Air  Service,  McCook  Field,  are  worthy  of  study.  The 
tests  were  made  particularly  to  study  the  properties 
of  a  welded  valve  seat,  the  seat  being  a  cobalt-chrome 
alloy.     The  valve  is  a  product  of  the  Rich  Tool  Co. 

It  was  found  that  the  bond  between  the  body  of  the 
valve  and  the  material  is  satisfactory  and  should  with- 
stand severe  service  conditions.  It  was  also  found  that 
the  welded-on  seat  material,  which  is  an  alloy  mainly  of 


cobalt  and  chromium,  is  resistant  in  a  large  measure 
to  attack  by  20  per  cent  aqueous  sulphuric  acid.  When 
the  valve  was  subjected  to  a  highly  oxidized  flame  at 
a  temperature  of  about  1350  deg.  Fahr.  the  chrome- 
tungsten  steel  of  the  valve  proper  scaled  perceptibly,  but 
the  welded-on  seat  showed  only  slight  oxidation.  It 
was  found  that  the  alloy  possessed  non-staining  and 
non-oxidizing  properties  in  high  degree. 

More  extended  service  tests  are  to  be  given  this  type 
of  valve  and  the  expectations  are  that  it  will  prove  out 
satisfactorily.  Metallographic  studies  showed  a  very 
satisfactory  structure  at  the  weld. 
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Gear  Makers'  Convention  of  Much 

Technical  Interest 

Papers  presented  on  good  hob  practice,  use  of  the  projection  comparator 
in  testing  gear  teeth,  proportion  of  industrial  gears,  the  grinding  of  gear 
teeth  and  a  new  system  of  bevel  gears.  Definite  progress  made  in  stand- 
ardization work  by  the  American  Gear  Manufacturers  Association. 


By  P.  M.  Heldt 


THE  Sixth  Annual  Convention  of  the  American  Gear 
Manufacturers'  Association,  held  at  the  Lafayette 
Hotel,  Buffalo,  April  20-22,  was  well  attended  and 
disposed  of  a  well-rounded  program.  President  Sinram 
in  his  opening  address  said  that  perhaps  never  before 
in  the  memory  of  anyone  present  had  business  been  so 
sorely  tried  as  during  the  past  year.  During  the  de- 
pression, which  now  fortunately  seemed  to  be  passing, 
old  and  seemingly  well  established  firms  had  tottered 
and  fallen,  and  fortunes  had  been  lost.  In  many  fields 
of  industry  a  housecleaning  was  absolutely  necessary. 
The  gear  industry  presented  a  firm  front,  although  it 
might  show  a  dent  here  and  there.  He  did  not  like  to 
strike  a  pessimistic  note,  as  he  was  naturally  an  opti- 
mist, but  it  was  necessary  to  look  facts  in  the  face.  He 
expected  a  gradual  and  steady  improvement  during  the 
current  year.  No  lasting  prosperity  could  be  looked  for 
until  the  volume  of  our  exports  had  assumed  reasonable 
proportions.  A  definite  start  had  been  made  on  the  up- 
grade in  business,  but  the  demands  of  the  new  era  would 
be  exacting.  There  had  never  been  a  time  when  those 
in  the  same  field  of  industry  could  counsel  together  with 
as  much  profit  as  at  present.  Hereafter  the  Association 
should  look  particularly  after  the  commercial  problems 
confronting  the  gear  industry.  By  stabilizing  their  in- 
dustry they  would  help  to  stabilize  business  in  general. 
Mr.  Sinram  made  reference  to  two  group  meetings  to 
be  held  during  the  convention  to  consider  business  con- 
ditions in  the  industrial  and  automotive  fields  respec- 
tively. He  thanked  the  chairman  and  members  of  the 
executive  committee  and  all  other  committees  for  their 
efforts  during  the  past  year  which,  he  said,  had  been  a 
most  trying  period,  and  also  thanked  the  membership  for 
the  confidence  reposed  in  him  during  his  five  years  as 
president  of  the  Association. 

Tariff,  Public  Relations  and  Public  Policy 

During  the  session  on  Thursday  morning  reports  of 
numerous  comrnittees  were  received  and  several  new 
members  elected.  S.  L.  Nicholson  presented  the  report 
of  the  Tariff  Committee,  in  which  he  gave  an  outline  of 
the  present  situation  with  regard  to  tariff  legislation. 
J.  B.  Foote  reported  for  the  Industrial  Relations  Com- 
mittee and  advocated  the  adoption  by  the  membership 
of  an  apprenticeship  system  in  order  to  train  competent 
help.  He  said  that  during  the  war  and  the  two  years 
following  many  men  had  been  taken  on  without  any 
previous  training,  but  most  of  these  had  now  returned 
to  the  farms  or  to  other  forms  of  common  labor,  and 
already  a  dearth  of  skilled  help  was  felt  in  several  of 
the  most  important  industrial  districts.     Mr.  Foote  said 


that  they  all  knew  of  the  diflliculty  in  getting  a  good  all- 
around  machinist  and  that  this  was  largely  due  to  the 
fact  that  there  was  no  regular  apprenticeship  system  in 
this  country.  Mr.  Sawtelle,  who  had  attended  the  meet- 
ing of  the  National  Metal  Trades  Association  in  New 
York  during  the  early  part  of  the  week,  said  that  much 
consideration  had  been  given  by  that  Association  to  the 
apprenticeship  problem  and  that  six  different  systems 
had  been  worked  out  and  were  now  being  investigated. 
It  was  therefore  decided  to  co-operate  with  the  National 
Metal  Trades  Association  in  this  matter. 

Henry  E.  Eberhardt  reported  for  the  Public  Policy 
Committee.  He  said  that  some  concerns  still  adhered  to 
the  policy  of  providing  their  machines  with  screws  and 
gears  of  non-standard  pitch,  their  reason  being  that  by 
so  doing  they  expected  to  establish  a  monopoly  on  the 
supply  of  repair  parts.  Mr.  Eberhardt  said  that  this 
policy  was  opposed  to  the  interest  of  the  user,  and  he 
suggested  that  all  members  educate  their  customers  to 
calling  for  standard  gears  when  ordering  machines  of 
any  kind. 

From  the  report  of  the  secretary  it  developed  that  the 
Association  now  has  94  member  companies,  with  109 
executive  members  and  53  associate  members.  The 
Automotive  Gear  Works  at  Atlanta.  Ga.,  and  the  Willys- 
Morrow  Co.  of  Elmi'-a,  N.  Y.,  are  new  member  companies 
admitted  at  the  convention,  and  additional  associate 
members  from  the  Westinghouse  and  General  Electric 
companies  were  also  elected. 

Good  Hob  Practice 

During  the  morning  session  on  Thursday  H.  E. 
Harris,  of  the  H.  E.  Harris  Engineering  Co.,  read  a  paper 
on  good  hob  practice.  Mr.  Harris'  paper  was  based  upon 
experiments  made  with  lathe  and  similar  cutting  tools 
about  ten  years  ago  in  which  it  was  found  that  better 
results  are  obtained  as  regards  the  rate  at  which  stock 
is  removed,  the  accuracy  of  the  work  and  the  durability 
of  the  cutting  edge  if  the  tool  is  given  a  "hook"  and  a 
"rake."  These  principles  were  later  applied  to  milling 
tools  and  to  hobs  for  cutting  gears  and  splines  and  were 
found  to  work  out  equally  well  in  these  lines.  Hereto- 
fore the  teeth  of  hobs  have  been  generally  made  with  the 
forward  side  radial,  but  it  is  found  that  if  this  fa(^e  is 
given  a  slight  angle  with  relation  to  the  radial  plane  to 
the  cutting  edge,  the  cutting  qualities  are  improved. 
Exactly  what  this  angle  should  be  for  best  results  has 
not  yet  been  determined.  In  the  discussion  of  this  paper 
it  was  brought  out  that  in  making  hobs  allowance  must 
be  made  in  the  outline  of  the  cutter  for  the  "hook"  and 
the   "rake,"   as   otherwise   the   tooth    shape   will   not   be 
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correct.  Mr.  Buckingham  pointed  out  in  this  connection 
that  it  is  very  difficult  to  determine  the  modification  re- 
quired. Mr.  Flanders  said  that  the  amount  of  the  "hook" 
should  be  stamped  on  the  hob,  as  otherwise  the  operator, 
when  grinding  the  hob,  had  nothing  to  guide  him  and 
the  angle  would  increase  or  decrease  after  repeated 
grindings.  Mr.  Harris  said  that  the  same  thing  applied 
to  hobs  with  radial  teeth. 

Standardization  Work 

At  the  afternoon  session  Ralph  E.  Flanders,  of  the 
Jones  &  Lamson  Machine  Co.,  presented  a  paper  on  "The 
Use  of  the  Projection  Comparator  in  Testing  Gear 
Teeth,"  which  was  accompanied  by  a  demonstration  of 
the  device.  We  expect  to  print  Mr.  Flanders'  paper  in 
an  early  issue  of  Automotive  Industries.  Following 
this,  B.  F.  Waterman,  chairman  of  the  General  Stand- 
ardization Committee,  first  presented  the  report  of  the 
Sectional  Committee  on  Gears  of  the  American  Engineer- 
ing Standards  Committee.  He  said  that  a  meeting  of  the 
Sectional  Committee  was  held  October  27  last  and  that 
consideration  was  given  to  the  present  S.  A.  E.  standard 
for  starting  motor  pinions  which  reads  as  follows :  "Fly- 
wheel starting  motors  shall  be  equipped  with  an  8-10 
Ditch,  11  tooth,  20  deg.  pressure  angle  pinion.  The 
clearance  on  the  pitch  line  between  the  pinion  and  the 
flywheel  shall  be  from  0.015  to  0.025  in."  It  is  suggested 
by  the  Sectional  Committee  that  "clearance  on  pitch 
line"  be  made  backlash.  It  was  further  agreed  to  define 
backlash  as  follows:  "Backlash  is  the  play  between  the 
teeth  of  a  pair  of  gears  mounted  at  the  specified  center 
distance,  the  increased  width  of  space  to  be  obtained  by 
an  addition  of  not  more  than  0.025  in.  in  the  thickness  of 
the  cutter,  so  that  the  bottom  diameter  will  not  be  so 
small  as  to  weaken  the  pinion."  The  secretary  was  in- 
structed to  write  to  the  S.  A.  E.  for  approval  of  this 
suggested  modification.  The  Sectional  Committee  in 
going  over  the  A.  G.  M.  A.  standards  and  proposed  stand- 
ards made  a  number  of  other  suggestions.  For  instance, 
in  connection  with  the  A.  G.  M.  A.  composition  gear 
standard,  which  mentions  by  name  several  materials  now 
used  for  non-metallic  gears,  it  was  suggested  to  delete 
these  names,  as  trade  names  are  not  to  be  used  in  Ameri- 
can standards. 

Various  changes  were  also  suggested  in  the  A.  G.  M.  A. 
recommended  practice  for  gear  inspection,  which  has 
been  published  in  a  previous  issue  of  Automotive  In- 
dustries.   These  changes  are  as  follows: 

Gear  Inspection  Changes 

"Keyways. — Keyways,  single  and  multiple,  for  straight 
and  tapered  holes,  should  be  inspected  for  width  by 
using  'go  and  no  go'  flat  limit  gages,  gaging  the  width 
only.  For  alignment  a  plug  gage  with  a  key  or  keys  will 
be  used,  with  the  diameter  of  the  plug  and  width  of 
key  enough  smaller  than  the  low  limits  to  meet  the  re- 
quirements of  the  work  in  hand.  The  key  should  be  long 
enough  to  reach  the  entire  length  of  the  keyway;  the 
height  of  the  keyway  equal  to  the  customer's  low  limit. 
If  the  maximum  depth  is  important,  a  similar  gage 
should  be  used  as  a  'no-go,'  having  a  height  equal  to 
the  m.aximum  shown  in  the  customer's  drawing.  Key- 
ways  for  Woodruff  keys  should  be  inspected  by  using  a 
hardened  gage  similar  in  shape  to  the  key,  slightly  thin- 
ner than  standard,  and  sliding  a  key-seated  ring  gage 
over  the  key  when  in  place  in  the  keyway.  Two  keys 
may  be  put  in  the  ring  gage  to  agree  with  the  depth 
limits  on  the  customer's  drawing. ,  For  width  of  keyway 
in  the  shaft,  use  a  'go  and  no-go'  flat  limit  gage,  both 
en'--,  of  which  should  agree  with  customer's  limits. 

"Shafts. — Splined  shafts  should  be  checked  for  width 


of  spline,  roots  and  outside  diameters,  using  'go  and  no- 
go'  snap  gages  made  to  the  dimensions  given  on  the 
customer's  drawing  or  a  micrometer  used.  For  accuracy 
of  spacing  use  a  ring  gage  having  one  portion  ground  to 
the  minimum  limit  of  the  large  diameter,  bottom  to  bot- 
tom of  keyways,  in  the  mating  part,  and  at  one  end  a 
slotted  portion  with  a  diameter  of  hole  equal  to  the 
minimum  diameter  of  the  bore  of  the  mating  part  and 
made  with  slots  of  width  equal  to  the  maximum  limit  of 
the  spline  of  the  shaft. 

"Shifter  Grooves.  —  Shifter  grooves  should  be  in- 
spected for  diameter  at  the  bottom  of  the  groove  by 
using  a  'go  and  no-go'  snap  gage  slightly  thinner  than  , 
the  width  of  groove  and  made  to  dimensions  of  cus- 
tomer's drawings  or  a  micrometer  used.  If  a  fillet  is 
called  for  around  the  edge,  round  the  snap  gage  enough 
to  clear.  For  width  of  groove  use  a  'go  and  no-go'  flat 
limit  gage  made  to  limits  upon  customer's  drawings. 

"Small  Size  Spur,  Helical  and  Internal  Gears. — Smaller 
size  spur,  helical  and  internal  gears  should  be  checked 
for  pitch  diameter,  eccentricity  and  irregular  teeth  by 
inspecting  on  a  hand  stand,  the  essentials  of  which 
should  be  rigidity  of  construction,  one  rigid  and  one 
freely  sliding  head,  so  arranged  that  the  movement  of 
the  sliding  head  will  actuate  a  dial  indicator.  Hardened 
master  gears  of  proven  accuracy  should  be  used.  The 
studs  on  which  the  work  and  master  are  mounted  should 
be  at  right  angles  with  the  surface  on  which  the  sliding 
head  moves  and  parallel  with  each  other  within  0.002  in. 
in  12  in.  The  diameter  of  the  work  stud  should  equal 
the  diameter  of  the  'go'  gage,  and  the  stud  in  the  master 
gear  should  be  about  0.00025  in.  less  than  the  hole." 

This  recommendation  also  included  the  definition  of 
backlash  which  has  already  been  given.  The  above  rec- 
ommendations of  the  Sectional  Committee  were  adopted 
by  the  A.  G.  M.  A. 

At  a  further  meeting  of  the  Sectional  Committee,  held 
on  January  19  last,  a  research  committee  on  gears  was 
appointed,  consisting  of  Wilfred  Lewis,  Earle  Bucking- 
ham, A.  M.  Greene,  Jr.,  R.  E.  Flanders  and  Charles  E. 
Logue.  At  this  meeting  it  was  voted  that  the  S.  A.  E. 
starting  motor  pinion  standard  with  the  proposed 
changes  be  submitted  to  the  sponsor  bodies  as  a  pro- 
posed tentative  American  standard,  provided  the  pro- 
posed changes  met  with  the  approval  of  the  S.  A.  E. 

Mr.  Waterman  also  made  a  brief  report  for  the  General 
Standardization  Committee  of  the  A.  G.  M.  A.  He  said 
that  practically  all  of  the  work  of  this  committee  had 
been  carried  on  jointly  w^th  the  Sectional  Committee. 

Bevel  Gear  Committee  Report 

Several  subcommittees  of  the  Standards  Committee 
also  reported  during  this  session.  The  most  important 
of  these  reports  from  the  automotive  standpoint  was  that 
by  F.  E.  McMullen,  chairman  of  the  Bevel  and  Spiral 
Bevel  Gear  Committee,  which  follows: 

Backlash. — The   amount   of  backlash   varies   with  the 
pitch  of  the  gears  and  the  committee  suggests  the  fol- 
lowing amounts  for  bevel  gears: 
D.P.  Backlash*         D.  P.  Backlash* 

12    003"-.005"  4    008"-.012" 

10    003"-.005"  3   010"-.014" 

8    005"-.008"  2    015"-.020" 

6    006"-.009"  1^2    021"-.027'' 

5    007"-.010"  1    031"-.040'' 

*Backlash  specified  above  is  to  be  measured  when  the 
pitch  lines  of  the  gears  are  together.  Runout  of  the 
pitch  line  will  affect  the  backlash,  which  should  be 
measured  at  the  tightest  point.  In  the  cast  of  gears  to 
be  hardened  the  backlash  measurements  should  be  made 
before  hardening. 


April  27,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


903 


I 


For  bevel  gears  above  2  D.  P.  the  backlash  can  be  ob- 
tained from  the  following  rule: 

Backlash  =  0.01  in.  X  circ.  pitch 
0.0314 

or 

D.  P. 

Adjustment  of  Grears  at  Assembly 

The  proper  adjustment  of  bevel  gears  at  assembly  is 
a  vital  factor  in  obtaining  quiet  and  durable  gears. 

There  are  two  distinct  considerations  in  obtaining 
the  proper  tooth  contact;  one  is  the  bearing  along  the 
tooth,  lengthwise  bearing,  the  other  the  bearing  up  and 
down  the  tooth  or  profile  bearing,  and  it  is  essential 
that  the  two  be  considered  separately  to  obtain  the 
proper  results  in  combination. 


OUTWARD  MOVEMENT 

-< 

OF  PINION 


INWARD  MOVEMENT K 
OF  PINION 


CLEARANCE*      BACKLASH 
Adjustment    of    bevel    gears    at   assembly 

In  the  above  illustration  are  given  graphic  definitions 
of  the  terms  used  in  describing  the  proper  procedure  to 
mount  a  spiral  bevel  gear.  Gears  are  cut  with  a  pre- 
determined amount  of  backlash  to  suit  the  pitch  and 
operating  conditions,  and  this  backlash  should  not  be 
altered  by  any  great  amount  to  obtain  the  proper  tooth 
contact,  as  the  necessity  of  such  a  step  indicates  a  fault 
either  in  the  cutting  or  in  the  alignment  of  the  support- 
ing bearings.  The  usual  amount  of  backlash  is  from 
0.004  in.  on  8  pitch  gears  to  0.012  in.  on  3  pitch. 

Gears,  when  mounted  in  a  rigid  testing  machine, 
should  show  a  bearing  toward  the  small  end  of  the  tooth, 
and  the  amount  the  bearing  favors  the  small  end  is  de- 
termined experimentally  by  the  stiffness  of  the  mounting 
the  gears  are  to  be  finally  assembled  in.  Any  spring  in 
the  mounting  of  the  gears  under  load  will  cause  the 
bearing  to  move  toward  the  large  end,  and  in  no  case 
should  the  bearing  be  heaviest  at  the  large  end  of  the 
tooth  under  the  operating  load.  Any  extra  load,  such  as 
induced  by  suddenly  applying  the  full  load,  will  cause 
the  bearing  to  become  concentrated  on  the  top  corner  of 
the  large  end  of  the  tooth  and  breakage  will  ensue.  In 
the  figures  below  are  shown  typical  tooth  bearings  ob- 
tained in  a  testing  machine  and  when  mounted  in  an 
automobile  axle,  also  the  effect  of  spring  in  the  mounting 
on  the  apexes  of  the  gear  and  pinion.  It  will  be  observed 
that  the  apexes  do  not  coincide  when  the  gear  mounting 
has  sprung  under  the  working  load.  Therefore,  when 
cutting  the  gears,  it  is  necessary  to  make  provision  for 
this  lift  or  spring. 

Bevel  gears  are  commonly  cut  to  run  flush  at  the  large 
end  of  the  teeth,  and  as  a  first  step  they  should  be  so 
assembled  in  the  mounting  for  an  initial  trial.  Pow- 
dered  red    lead    and   any    light   machine   oil   should   be 


mixed  and  spread  over  the  working  surfaces  of  the  teeth 
with  a  brush  to  show  clearly  the  tooth  contact  that  is 
obtained. 

There  is  no  difference  in  the  method  of  adjusting 
spiral  or  straight  bevels,  and  while  the  following  state- 
ments are  particularly  applicable  for  spiral  bevels,  they 
are  also  true  for  straight  bevels. 

After  mounting  the  gears  flush  with  the  proper  amount 
of  backlash,  they  should  be  operated  under  load  in  each 


Tooth   bearing — rigid  and   non-rigid    mounting 

direction  for  a  minute.  In  the  case  of  the  auto.mobile 
rear  axle  driving  gears  the  rear  axle  should  first  be  raised 
to  have  the  wheels  clear  the  floor,  then  start  the  motor 
and  drive  the  wheels  in  both  directions  with  the  brakes 
applied  to  obtain  the  necessary  load. 

All  figures  show  the  bearing  on  the  gear  tooth.  With  a 
right-hand  spiral  bevel  gear  (mating  with  a  left-hand 
spiral  pinion)  mounted  in  an  automobile,  the  driving 
side  is  on  the  convex  side  of  the  tooth  and  the  concave 
side  of  the  tooth  is  used  when  in  reverse. 

The  tooth  bearing,  both  lengthwise  and  profile,  should 
appear  as  shown  in  Figs.  1  and  2  (see  next  page),  but  a 
condition  of  tooth  contact  may  be  obtained  as  indicated 
in  Figs.  3  to  14.  The  lengthwise  bearing  adjustments 
will  first  be  considered. 

Lengthwise  Bearing  Adjustments. — Figs.  3  and  4 
show  what  is  called  a  cross  bearing  and  is  caused  by 
either  a  misalignment  of  the  mounting  or  an  error  in  the 
cutting.  The  mounting  should  be  tested  and  if  found 
faulty,  should  be  corrected.     If  the  drive  side  has  a  toe 
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Fig.  14 
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bearing  and  the  reverse  a  heel  bearing,  the  gears  are 
serviceable  provided  the  bearing  is  about  %  of  the  tooth 
length,  but  if  the  heel  bearing  occurs  on  the  drive  side, 
it  should  not  be  used  and  the  cutting  conditions  should 
be  altered  if  the  mounting  is  found  correct. 

Figs.  5  and  6  show  a  toe  bearing  on  each  side  of  the 
tooth,  and  the  gear  must  be  moved  away  from  the  pinion 
to  increase  the  lengthwise  bearing,  which  on  ratios  1-1  to 
approximately  4-1  will  change  the  profile  bearing  to  some 
extent  and  an  adjustment  of  the  pinion  may  be  required 
as  described  under  "Profile  Bearing."  This  movement 
of  the  gear  will  introduce  more  backlash  and  the  gear 
cutting  should  be  changed  to  properly  locate  the  bearing 
if  this  increase  in  backlash  becomes  excessive. 

Figs.  7  and  8  show  a  heel  bearing  on  both  sides  and 
the  gear  must  be  adjusted  toward  the  pinion  to  increase 
the  lengthwise  bearing,  which  on  ratios  1-1  to  approxi- 
mately 4-1,  will  change  the  profile  bearing  to  some  extent 
and  an  adjustment  of  the  pinion  may  be  required  as  de- 
scribed under  "Profile  Bearing."  This  movement  will 
decrease  the  backlash  and  the  gear  cutting  should  be 
changed  to  properly  locate  the  bearing  if  there  is  insuffi- 
cient clearance. 

Profile  Bearing. — Figs.  9  and  10  show  a  low  bearing 
on  gear  tooth  which  may  appear  at  any  position  along 
the  tooth.  The  pinion  should  be  moved  away  from  the 
gear,  and  on  ratios  1-1  to  approximately  4-1,  the  gear 
should  be  moved  towards  the  pinion  to  maintain  the 
proper  backlash.  This  movement  of  the  gear  will  alter 
the  lengthwise  bearing  and  several  adjustments  for  both 
lengthwise  and  profile  bearing  may  be  required  to  ob- 
tain the  proper  tooth  bearing. 

Figs.  11  and  12  show  a  high  bearing  on  gear  tooth 
which  may  appear  at  any  position  along  the  tooth.  The 
pinion  should  be  moved  towards  the  gear  and  on  ratios 
1-1  to  approximately  4-1,  the  gear  should  be  moved  away 
from  the  pinion  to  maintain  the  backlash.  This  move- 
ment of  the  gear  will  alter  the  lengthwise  bearing  and 
several  adjustments  for  both  lengthwise  and  profile  bear- 
ing may  be  required  to  obtain  the  proper  tooth  bearing. 

Figs.  13  and  14  show  a  lame  bearing.  It  is  possible  to 
adjust  the  gears  and  obtain  a  fair  driving  condition  as 
indicated  in  Fig.  1,  but  a  poor  coast  or  reverse,  and  the 


only  method  of  completely  eliminating  the  trouble  is  to 
properly  cut  the  gears. 

It  must  be  borne  in  mind  that  the  adjustments  cited 
should  be  moderate  and  if  great  amounts  of  adjustments 
are  needed,  the  mounting  and  gear  cutting  must  be  care- 
fully checked,  and  the  necessary  steps  taken  to  correct 
the  trouble  in  the  manufacture  of  the  gears  or  mounting. 

After  a  brief  discussion  the  recommendation  with  re- 
spect to  backlash  was  adopted  as  a  standard  for  future 
design  and  the  recommendation  respecting  mounting  of 
bevel  and  spiral  bevel  gears  as  recommended  practice. 

On  Friday  morning  a  number  of  committee  reports 
were  received  and  the  rest  of  the  day  was  given  over  to 
a  visit  to  Niagara  Falls.  A  certain  amount  of  discussion 
followed  the  report  of  the  Committee  on  Uniform  Cost 
Accounting  made  by  J.  H.  Dunn.  Mr.  Dunn  pointed  out 
that  his  committee  had  made  a  report  at  every  meeting 
in  the  last  four  and  one-half  years  and  yet  there  were  44 
members  who  had  never  indicated  either  disapproval  or 
approval  of  the  recommendations  made.  He  made  the 
suggestion  that  possibly  there  should  be  district  com- 
mittee workers  on  the  subject,  or  that  the  Association 
might  consider  the  employment  of  a  special  accountant 
to  give  his  entire  time  to  the  Association  and  travel 
from  plant  to  plant.  Mr.  Hamlin  suggested  that  Mr. 
Dunn  meet  the  Executive  Committee  to  discuss  with  it 
measures  calculated  to  increase  interest  in  uniform  cost 
keeping. 

Gear  Strength  Testing  Machine 

In  his  report  on  composition  gears,  Mr.  Christensen 
elaborated  on  what  he  had  said  on  the  day  preceding, 
viz.,  that  some  work  was  under  way  toward  developing  a 
machine  for  testing  the  strength  of  gears.  In  this  con- 
nection a  letter  from  Prof.  Henry  A.  Wolsdorf,  of  the 
University  of  Cincinnati,  was  put  into  the  records.  At 
the  present  time  a  machine  is  being  designed  at  that 
institution  for  determining  the  pitch  line  load  required 
to  break  off  gear  teeth.  When  the  design  is  completed 
and  has  been  approved  by  several  competent  engineers  it 
will  be  built,  provided  funds  are  available  for  the  pur- 
pose. Tests  will  then  be  made  on  this  machine  to  estab- 
lish the  relation  between  this  load  and  the  pitch,  pres- 
sure angle,  velocity  at  pitch  line,  length  of  arc  of  action, 
width  of  face,  characteristics  of  material  and  nature  of 
load  (constant  or  sudden  impact).  Many  gears  will  have 
to  be  broken  before  all  these  relations  are  accurately 
established.  Seven  years  ago  Wilfred  Lewis  built  a  gear 
testing  machine  for  the  University  of  Illinois,  but  this 
machine  has  never  been  used,  being  faulty  because  of 
excessive  friction,  lack  of  flexibility  and  speed.  It  is 
therefore  desirable  to  design  another  machine  to  over- 
come these  objections.  The  objects  are  entirely  educa- 
tional and  results  would  be  published  for  the  benefit  of 
all  interested  in  gear  problems. 

All  Officers  Re-elected 

As  members  of  the  Executive  Committee  J.  B.  Foote, 
Foote  Bros.  Gear  &  Machine  Co.,  Chicago,  and  E.  J. 
Frost,  Frost  Gear  &  Forge  Co.,  Jackson,  Mich.,  were  re- 
elected for  three  years,  and  C.  F.  Goedke,  William  Gan- 
schow  Co.,  Chicago,  and  W.  H.  Phillips,  R.  D.  Nuttall 
Co.,  Pittsburgh,  were  elected  members  for  three  years. 
They,  in  turn,  in  an  organization  meeting,  returned  as 
officers:  President,  F.  W.  Sinram,  Van  Dorn  &  Dutton 
Co.,  Cleveland,  Ohio;  First  Vice-President,  R.  P.  John- 
son, Warner  Gear  Co.,  Muncie,  Ind.;  Second  Vice-Presi- 
dent, B.  F.  Waterman,  Brown  &  Sharpe  Mfg.  Co.,  Provi- 
dence; treasurer,  F.  D.  Hamlin,  Earle  Gear  «&  Machine 
Co.,  Philadelphia.  Mr.  Hamlin  was  elected  secretary  a 
year  ago  for  a  term  of  two  years. 
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At  the  dinner  Friday  evening  John  C.  Bradley,  of  Pratt 
&  Letchworth  Co.,  Buffalo,  asserted  that  excessive  tax- 
ation was  throttling  business,  but  he  emphasized  that, 
notwithstanding  unfavorable  legislation,  "we  are  well 
on  the  road  to  recovery."  "Of  course,"  he  said,  "those 
accustomed  to  wartime  prosperity  may  not  be  satisfied 
with  the  volume  of  business  in  the  immediate  future,  but 
compared  to  a  pre-war  average,  it  is  more  than  satisfac- 
tory. Sane  prosperity  is  ahead  as  contrasted  with  war- 
time excesses." 

At  the  Saturday  morning  session  several  more  reports 
by  standardization  subcommittees  were  presented.     Lars 
Nilson,  reporting  for  the  Keyway  Committee,  said  that  he 
had  only  a  progress  report  to  make.    A  great  many  tables 
of  key  and  keyway  sizes  had  been  published  and  while 
most  of  them  agreed  pretty  closely  in  regard  to  width  of 
key,  they  were  not  in  very  close  agreement  with  respect 
to  depth  of  keyway.     At  present,  sentiment  seemed  to 
favor  the  use  of  square  keys  for  shafts  up  to  3  in.  diam- 
eter and  of  flat  keys  for  larger  shafts.     The  A,  G.  M.  A. 
was  one  of  the  sponsor  bodies,  together  with  the  A.  S. 
M.  E.  and  it  was  necessary  to  bring  about  agreement  be- 
tween the  committees  of  these  two  bodies.     The  A.  S. 
M.  E.  had  recommended  a  double  standard,  covering  both 
square  and  flat  keys  for  all  sizes  of  shafts.     The  A.  G. 
M.  A.  Committee  was  of  the  opinion  that  there  should 
be  only  one  standard  key  for  any  given  size  of  shaft  and 
recommended  square  keys  for  shafts  up  to  3^  in.  diam- 
eter and  flat  keys  for  larger  shafts.     The  committee  in 
a  table  it  had  worked  up  also  gave  sizes  of  flat  keys  for 
shafts   up  to  3^/4   in.   diameter  and  for  square  keys  for 
larger  shafts,  but  wanted  to  designate  these  keys  as  a 
second  choice  and  not  as  the  standard.     In  the  case  of 
the  flat  keys,  the  depth  of  the  key  was  taken  as  equal  to 
the  nearest  1/16  in.  size  to  two-thirds  of  the  width  of  the 
key.     Tolerances  for  keys  and  keyways  were  also  given 
in  the  table  and  these  agreed  with  the  tolerances  adopted 
by  the  British  Engineering  Standards  Committee  and  the 
proposed  A.  S.  M.  E.  standard.     The  only  difference  be- 
tween the  A.  G.  M.  A.  committee  recommendation  and 
the  A.  S.  M.  A.  proposed  standard  was  that  the  latter 
called   all   of  the   sizes   of  keys    listed,   standard   keys, 
whereas  the  A  G.  M.  A.,  proposal  was  to  call  square  keys 
for  up  to  31/4-in.  shafts  and  flat  keys  for  shafts  above 
that  size,  standard,  and  the  rest  of  the  keys  listed,  sec- 
ond choice.    Upon  discussion  it  was  decided  to  have  the 
report  multigraphed  and  distributed  to  the  members  for 
their  comment. 

In  the  absence  of  Chairman  C.  R.  Weiss,  the  report  of 
the  Sprocket  Committee  was  made  by  S.  0.  White.  Mr. 
White  said  that  it  had  been  found  necessary  to  make  a 
slight  revision  in  the  form  of  the  standard  sprocket 
tooth  adopted  at  a  previous  meeting.  It  was  necessary, 
however,  to  co-operate  with  the  corresponding  commit- 
tees of  the  S.  A.  E.  and  the  A.  S.  M.  E.  and  the  commit- 
tee expected  to  have  something  definite  to  report  at  the 
meeting  next  fall. 

C.  B.  Hamilton,  Jr.,  reported  for  the  Metallurgical 
Committee.  In  connection  with  this  report  a  couple  of 
charts  giving  the  heat  treatment  temperature  ranges  for 
different  steels,  based  upon  the  carbon  contents  of  the 
steels,  were  presented.  Mr.  Hamilton  said  that  charts 
for  all  of  the  A.  G.  M.  A.  steels  based  on  the  S.  A.  E. 
recommendations  recently  published  were  being  pre- 
pared. 

The  Metallurgical  Committee  made  the  suggestion  that 
the  term  "cast  steel"  be  dropped  in  connection  with  gear 
steels,  owing  to  the  fact  that  it  is  much  used  for  desig- 
nating certain  kinds  of  tool  steel,  and  that  the  term 
"steel  casting"  be  used  instead.  It  was  also  suggested 
that  the  term  "cast  iron"  be  dropped  and  the  more  spe- 
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Heat  treatment  temperature   ranges    for  different 
steels 

cific  terms  "gray  iron"  and  "white  iron"  be  used  in- 
stead. It  was  further  suggested  that  the  terra  "semi- 
steel"  be  abandoned  and  that  the  material  referred  to  be 
described  as  gray  iron  with  a  certain  amount  of  scrap 
steel.  In  the  discussion  it  was  asserted  that  the  use  of 
the  term  "cast  iron,"  which  was  so  firmly  established  in 
the  industry,  could  not  be  readily  discontinued.  On  the 
other  hand,  there  has  been  a  great  deal  of  objection  to 
the  use  of  the  term  "semi-steel"  which  has  always  been 
regarded  as  a  misnomer.  Both  the  S.  A.  E.  and  the  A.  S. 
M.  E.  were  opposed  to  the  term.  There  are  now  no  es- 
tablished specifications  for  this  material,  but  the  S.  A.  E. 
is  planning  to  draw  up  such  specifications.  Mr.  Frost 
said  that  his  firm  commonly  used  such  expressions  as  40 
per  cent  semi-steel,  which  meant  gray  iron  with  40  per 
cent  of  scrap  steel  added,  but  he  admitted  that  it  was 
poor  terminology  as  a  material  could  not  be  both  "40 
per  cent"  and  "semi." 

The  report  also  included  a  test  for  steel  castings.  It 
was  proposed  to  grind  and  etch  a  section  of  the  casting 
and  then  examine  it  with  respect  to  grain  structure  and 
the  requirement  was  to  be  made  that  the  coarse  structure 
characteristic  of  unrefined  cast  steel  must  be  completely 
absent.  In  this  connection  some  discussion  arose  on  the 
point  as  to  just  how  this  test  was  to  be  carried  out. 
Some  members  feared  that  if  the  gear  makers  were  to  be 
too  strict  with  the  steel  founders  it  would  result  in  an 
increase  in  price.  On  the  other  hand,  the  opinion  pre- 
vailed that,  inasmuch  as  gear  makers  were  held  respon- 
sible for  the  material  in  their  gears  by  their  customers, 
they,  in  turn,  must  hold  the  suppliers  of  this  material 
responsible.  One  member  mentioned  that  the  Bethle- 
hem Steel  Co.  had  arranged  to  test  every  ingot  in  sub- 
stantially the  same  way  as  suggested  by  the  Metallurgi- 
cal Committee.     The  test  could  be  made  by  very  simple 
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apparatus,  without  the  use  of  a  microscope,  and  was  in 
no  way  burdensome.  Upon  the  matter  being  put  to  a 
vote  the  steel  casting  test  specification  was  adopted. 
Mr.  Hamilton  also  made  a  motion  for  the  adoption  of 
the  nomenclature  recommendation,  but  owing  to  the  op- 
position developing  withdrew  it,  with  the  understanding 
that  the  terms  "cast  iron"  and  "semi-steel"  be  avoided 
as  much  as  possible. 

As  another  part  of  the  report  of  the  Metallurgical 
Committee  S.  P.  Rockwell  read  a  paper  on  Recommended 
Practice  in  the  Selection,  Test  and  Use  of  Carburizing 
Materials  and  the  Design  of  Carburizing  Pots.  We  ex- 
pect to  print  this  paper  in  an  early  issue  of  Automotive 
Industries. 

Gear  Grinding 

At  the  closing  session  on  Saturday  afternoon  R.  S. 
Drummond,  vice-president  of  the  Gear  Grinding  Ma- 
chine Co.,  read  a  paper  on  The  Grinding  of  Gear  Teeth 
and  Its  Future  in  the  Industry.  He  pointed  out  that  it 
was  the  demands  of  the  automobile  industry  for  gears 
that  would  run  quietly  at  high  pitch  line  velocities  which 
led  to  the  introduction  of  gear  grinding.  So  far,  the 
greatest  number  of  gears  with  ground  teeth  had  been 
used  in  automobile  construction,  but  gear  grinding  was 
now  being  introduced  in  other  lines  of  work.  For  in- 
stance, some  gears  are  now  made  of  high  manganese 
steel  containing  approximately  13  per  cent  manganese. 
This  alloy  steel  is  so  hard  that  it  can  be  machined  only 
by  grinding.  The  driving  gears  of  gear-driven  locomo- 
tives and  of  multi-engine  airplanes  are  also  being 
ground.  There  are  two  classes  of  gear  grinding.  In 
some  cases  gears  which  originally  were  not  intended  to 
be  ground,  are  so  greatly  distorted  by  the  heat  treat- 
ment that  they  are  very  noisy  and  may  then  be  salvaged 
by  grinding  their  teeth  faces. 

The  second  class  of  gear  grinding  is  the  finish-grind- 
ing of  gear  teeth  which  have  been  rough  cut  and  have 
had  sufficient  stock  left  for  grinding.  This  constitutes 
the  largest  volume  of  gear  tooth  grinding  to-day.  The 
gear  grinding  process  was  originally  introduced  about 
12  years  ago,  but  up  to  a  year  ago  its  chief  use  was  for 
salvaging  gears  that  had  been  ruined  by  distortion  in 
heat  treatment. 

The  question  was  asked  whether  the  grinding  en- 
tirely took  the  place  of  finish-cutting,  to  which  the 
answer  was  in  the  affirmative.  One  of  the  members 
mentioning  that  he  had  a  couple  of  the  Gear  Grinding 
Machine  Company's  machines,  another  member  asked 
whether  he  might  infer  from  this  statement  that  the 
machines  could  now  be  bought.  Mr.  Drummond  replied 
that  he  was  not  prepared  to  announce  a  definite  policy 
on  this  point,  but  that  they  had,  in  the  past,  placed  a 
small  number  on  machines  where  they  thought  they 
could  expect  skilled  and  conscientious  operation. 

A.  C.  Bryan,  chairman  of  the  Transmission  Commit- 
tee, which  was  constituted  at  the  Rochester  meeting  last 
fall,  had  only  a  progress  report  to  make,  but  promised 
that  there  would  be  something  definite  at  the  next  meet- 
ing. 

Differential  Gear  Standards 

S.  0.  White,  chairman  of  the  Differential  Committee, 
which  was  also  constituted  at  Rochester,  said  that  his 
committee  had  started  by  working  out  a  standard  nomen- 
clature for  differential  gears.  They  took  as  a  basis  the 
S.  A.  E.  nomenclature,  but  made  several  recommenda- 
tions differing  therefrom.  One  of  the  new  terms  recom- 
mended is  that  of  "complete  differential,"  which  covers 
the  differential  gear  proper  together  with  the  rig  gear 
and   driving  pinion.     This   part  of  the   report  was   ac- 


cepted as  a  progress  report.  Mr.  White  said  that  the 
committee  was  almost  ready  to  circularize  the  Associa- 
tion with  respect  to  two  complete  designs  of  differential 
gear.  These  are  both  of  the  four-pinion  type  and  contain 
gears  of  the  20  to  11  and  18  to  10  sizes,  both  of  5-7  pitch. 
These  are  the  two  sizes  in  most  common  use  on  passen- 
ger and  light  commercial  cars,  respectively.  The  com- 
mittee, therefore,  plans  to  develop  design  of  differential 
gears  that  are  completely  standardized,  thus  carrying 
standardization  a  little  further  than  it  has  ever  been 
carried  before  in  automotive  work.  Later  they  expect 
to  work  out  designs  for  other  sizes  as  well. 

H.  J.  Eberhardt  made  a  report  for  the  Tooth  Form 
Committee.  Special  attention  was  given  by  this  com- 
mittee to  the  problem  of  standardizing  the  stub  tooth 
and  a  questionnaire  was  sent  to  all  members  for  the  pur- 
pose of  getting  their  views  on  the  subject.  The  mem- 
bers were  asked  to  consider  a  stub  tooth  having  an  adden- 
dum of  0.8/D.P,  a  dedendum  of  1/D.P.,  a  working  depth 
of  1.6/D.P.  and  a  pressure  angle  of  20  deg.,  which  in 
these  respects  coincides  with  the  A.  G.  M.  A.  standard 
herringbone  gear  tooth  section  in  the  plane  of  rotation. 
Of  13  replies  received  8  favored  the  proposal  and  5  op- 
posed it.  The  reason  the  committee  took  up  the  stub 
tooth  first  was  that  they  were  asked  by  the  Netherlands 
Committee  on  Tooth  Form  Standardization  to  take  up 
this  work.  The  Netherlands  committee,  in  making  this 
proposal,  aptly  remarked  that  the  cost  of  making  new 
cutters  and  of  carrying  two  or  even  three  sets  of  differ- 
ent cutters  during  the  period  of  change-over  loomed 
very  large.     The  report  was  accepted. 

Standard  System  of  Bevel  Gearing 

The  last  item  on  the  program  was  a  paper  on  the 
Gleason  Works  system  of  bevel  gears  by  F.  E.  McMullen 
and  T.  M.  Durkan.  The  Gleason  Works  showed  to  the 
A.  G.  M.  A.  at  its  meeting  in  Rochester  last  fall  a  new 
system  of  gears  which  they  had  v/orked  out  and  which 
they  intended  to  offer  to  the  A.  G.  M.  A.  as  a  standard- 
ized system  of  bevel  gearing.  The  system  then  pre- 
sented was  worked  out  with  a  view  to  securing  maximum 
rolling  and  minimum  sliding  action.  It  was  found,  how- 
ever, after  a  number  of  samples  had  been  made  and 
tested  out  in  practice,  that  they  were  rather  more  noisy 
than  gears  made  to  the  old  designs.  The  system  was, 
therefore,  discarded  and  a  new  system  designed  chiefly 
with  a  view  to  silent  operation,  and  it  was  this  system 
which  was  explained  at  the  Buffalo  meeting. 

Mr.  Durkan,  who  read  the  paper,  pointed  out  that  the 
bevel  gear  systems  now  in  use  were  based  entirely  upon 
spur  gear  practice.  In  the  design  of  a  spur  gear  sys- 
tem, the  great  object  in  view  was  interchangeability  of 
gears  of  all  sizes  from  12  teeth  pinions  to  a  rack,  and  in 
order  to  attain  this  object  sacrifices  in  respect  to  other 
desirable  qualities  were  made.  Now,  in  bevel  gears 
there  is  no  interchangeability,  as  for  a  right  angled  drive 
a  bevel  pinion  will  mesh  properly  only  with  a  gear  spe- 
cially designed  for  it,  and  the  sacrifices  made  in  order 
to  insure  interchangeability  in  the  spur  gear  system, 
therefore,  bring  no  corresponding  advantage  here.  One 
of  the  requirements  of  interchangeability  is  a  constant 
pressure  angle  for  all  sizes  of  gears.  This,  therefore, 
has  been  abandoned  in  the  new  system  of  bevel  gearing, 
and  three  different  angles  are  used,  of  141/2,  171/2  and  20 
deg.  Mr.  Durkan  explained  the  complete  system,  using 
a  number  of  diagrams  illustrating  it.  We  expect  to  re- 
print his  paper  in  an  early  issue  of  Automotive  Indus- 
tries. It  is  planned  to  get  this  system  ready  for  presen- 
tation as  a  proposed  A.  G.  M.  A.  standard  for  the  next 
meeting. 
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Some  Recent  Developments  in  the  Motor 

Bus  Field 

The  new  twenty-passenger  G.  M.  C.  bus  and  a  new  model  twenty-three- 
passenger  Duplex  bus  are  described  and  the  chassis  compared  with  the 
truck  chassis  of  which  they  are  modifications.  Particulars  regarding  a 
Canadian  double-deck  body  and  some  bus  materials  and  parts  also  given. 


ANEW  twenty-passenger  bus  has  recently  been 
brought  out  by  the  General  Motors  Truck  Co.  The 
bus  is  mounted  on  a  chassis  whi,ch  has  been  es- 
pecially adapted  to  this  type  of  body,  and  it  is  carried  on 
36  X  6-in.  cord  tires  all  around.  In  designing  the  chassis, 
by  combining  a  long  wheelbase  with  long,  flexible  semi- 
elliptic  springs,  easy-riding  qualities  have  been  secured. 
The  body  overhangs  the  frame  but  slightly,  and  this,  it  is 
claimed,  eliminates  much  of  the  side  sway  and  whipping 
which  have  been  common  with  buses  with  a  wheelbase 
which  is  -considerably  shorter  than  it  should  be  for  a  long 
body.  The  frame  on  the  new  chassis  overhangs  the  rear 
axle  by  only  a  few  inches. 

The  powerplant  is  the  same  as  that  used  in  the  G.M.C. 
two-ton  truck.  The  engine  is  governed  to  permit  maxi- 
mum speeds  of  30  m.p.h.  In  test,  the  bus,  fully  loaded, 
was  driven  at  25  m.p.h.  up  a  4  per  cent  grade  on  high 
gear.  The  G.M.C.  4  x  5y2-in-  engine,  which  has  been  de- 
-scribed  in  these  pages,  incorporates  features  such  as  re- 
movable cylinder  sleeve,  removable  valve  lifter  assemblies, 
pressure  lubrication,  hot-spot  vaporization,  etc. 

Aside  from  the  engine,  the  chassis  is  comparable  in  most 
respects  to  that  used  in  the  G.M.C.  one-ton  truck  knovra  as 
model  K-16,  but  has  a  much  longer  wheelbase,  178  in.  as 
compared  to  132.  This  necessitates  deeper  side  members 
in  the  frame,  these  being  V^  x  h%  as  compared  to  5/32  x 
4V2.  The  front  springs  are  4  in.  longer  and  are  made  of 
alloy  instead  of  carbon  steel.  The  use  of  36  x  6-in.  in- 
.  stead  of  34  x  5-in.  tires,  together  with  the  deeper  frame 
and  the  different  spring  characteristics  makes  the  top  of 
the  frame  about  4  in.  higher  above  the  ground  than  that 
on  the  one-ton  truck.  Other  differences  include  the  use  of 
a  larger  gasoline  tank,  larger  radiator,  a  center  bearing  on 
the  longer  propeller  shaft,  a  large  steering  wheel  and  cer- 
tain additional  equipment  such  as  a 
vacuum  tank,  speedometer  and  Klaxon 
horn. 

Interchangeable  brake  rods  are  em- 
ployed to  make  it  possible  to  use  both 
the  internal  and  external  sets  of 
brakes  for  foot  operation.  The  bus  is 
provided  with  radius  rods  which  take 
the  drive  and  hold  the  axle  in  a  fixed 
position  so  that  braking  conditions 
are  the  same,  regardless  of  the  load  in 
the  bus.  The  bus  chassis  will  be  sold 
alone  in  cases  where  special  body 
equipment  is   demanded. 

The  bus  body  is  furnished  with  two 
seating  arrangements,  one  adapted 
particularly  to  interurban  bus  opera- 
tion and  the  other  designed  for  city 
passenger  work.  The  body  is  built 
of  oak  reinforced  with  metal   and  is 


finished  outside  in  smooth-panelled  surfaces.  The  bus  has 
been  built  with  a  width  of  47  inches  and  the  seating  ar- 
rangement has  been  made  to  correspond  with  this  width 
without  sacrifice  to  comfort  or  balance.  The  interior  of  the 
bus  is  finished  in  panelled  oak,  with  rattan  seats.  The 
equipment  includes  non-rattling  adjustable  windows,  com- 
plete buzzer  signal  system,  front  entrance  door  controlled 
from  the  driver's  seat,  reai  emergency  door,  rear  vision 
mirror,  dome  lights  and  an  advertising  card  rack.  The 
fuel  tank  is  located  outside  and  is  filled  from  outside  with- 
out inconvenience  or  fire  risk. 

The  Duplex  23  Passenger  Bus 

Another  model  of  bus  has  recently  been  announced  by 
the  Duplex  Truck  Co.,  which  has  furnished,  among  other 
installations,  a  large  fleet  of  buses  for  use  in  Washington. 
The  chassis  used  is  identical  in  most  respects  with  that 
used  in  the  2V2-ton  Duplex  truck,  but  it  has  a  slightly 
shorter  wheelbase  (160  in.)  made  necessary  by  the  use  of 
a  different  axle.  The  frame  length  is  the  same  as  that  on 
the  truck  but  because  of  the  more  uniform  loading,  a  5-in. 
instead  of  a  6-in.  frame  is  employed,  ^4-in.  stock  being 
used  in  both  cases.  The  truck  is  equipped  with  a  No.  4 
Vulcan  rear  axle,  40  x  8-in.  tires  in  rear,  and  36  x  6-in. 
pneumatic  front.  The  bus  chassis  is  equipped  with  a 
model  W-103  worm  drive,  Sheldon  rear  axle,  the  rear  tires 
being  38  x  7-in.  and  the  front  36  x  5-in.  pneumatics. 

A  Hinkley  4  x  514-in.  four-cylinder  engine  is  used  in 
both  chassis,  the  governor  being  omitted  in  the  case  of  the 
bus  engine. 

The  gear  ratio  on  the  bus  is  6*2  to  1;  on  the  truck  it  is 
optional.  The  gage  of  the  rear  wheels  in  the  casw  of  the 
bus  chassis  is  62  in.,  or  2  in.  greater  than  in  the  truck. 

Other  specifications  of  the  bus  chassis  are  as  follo\\s: 


G.   M.   C.   twenty-passenoer   bus 
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New  twenty-three   passenger  Duplex  bus 

Wheels,  artillery  type;  brakes,  both  internal  expanding  on 
18-in.  rear  wheel  drum;  two-unit  starting  and  lighting 
system  and  battery  ignition;  fuel  tank  of  25-gal.  capacity, 
feed  by  vacuum  tank ;  multiple  dry  disk  clutch ;  four-speed 
gearset;  worm  and  nut  steering  gear.  The  equipment  in- 
cludes: Motometer,  speedometer,  electric  horn,  Alemite 
lubrication,  front  bumper,  Gabriel  snubbers  front  and  rear, 
and  power  tire  pump. 

The  body  is  of  hardwood,  with  steel  reinforcements. 
Side  panels  are  of  steel  and  the  roof  of  agasote  and  alumi- 
num covered  with  oiled  duck  and  painted  white  on  the 
under  side.  The  seating  capacity  is  for  23  passengers. 
The  operator's  seat  is  in  a  vestibule  separated  from  the 
passenger  compartment  by  glassed-in  partitions.  The  fold- 
ing front  door  is  25  in.  wide  and  a  rear  emergency  exit 
door  is  provided.     Headroom  is  6  ft.  4  in. 

Standard  body  equipment  includes:  advertising  racks, 
ventilators,  exhaust  heaters,  lights  in  domes,  fare  regis- 
ter, fare  box  and  mechanical  door  opener. 

Double-Deck  Bus  in  Canada 

A  double-deck  bus  has  recently  been  constructed  in 
Canada  foi;  the  Toronto  Transportation  Commission.  The 
chassis  was  constructed  by  the  Eastern  Canada  Motor 
Truck  Co.  and  is  assembled  from  the  following  units :  Buda 
four-cylinder  engine,  Clark  internal  gear  axle,  36  x  10-in. 
Morand  demountable  cushion  rear  wheels  and  special  nickel 
steel  frame,  designed  to  give  as  low  steps  as  possible.  The 
wheelbase  is  given  as  186y2  in.  and  the  track,  center  to 
center  of  rear  wheels,  as  74%  in. 

The  body  is  manufactured  by  the  Ottawa  Car  Mfg.  Co., 
Ltd.,  who  furnish  the  following  particulars : 

This  bus  is  similar  to  those  adopted  in  Toronto,  New 
York  City  and  Detroit.  The  main  idea  in  design  was  to 
adopt  a  low-hung  chassis  which  has  been  specially  built, 
giving  only  two  steps  into  the  body  of  the  bus.  Heights 
being,  rear  17  in.  from  ground  to  platform,  11  in.  from 
platform  to  body,  front  steps  13  in.  from  ground  to  first 
step,  and  13  in.  from  step  to  body  floor.  There  is  a  wind- 
ing stairway  leading  to  an  upper  deck,  capable  of  seating 
30  passengers.  The  height  from  the  ground  to  the  upper 
deck  side  rail,  which  is  the  highest  point  of  the  bus,  is  10 
ft.  9  in. 

All  seats  in  upper  deck  are  of  wood  slat  design,  as  they 
are  exposed  to  the  weather.  Wood  slats  are  also  installed 
over  the  canvas  on  the  roof. 

The  interior  rattan  upholstered  seats  are  capable  of 
seating  21,  seven  cross  seats,  oue  single  cross  seat  at  the 
front  and  two  longitudinal  seats  at  rear.     Cushions  and 


backs  are  fitted  with  the  Ottawa  Car 
Mfg.  Co.'s  toggle  spring. 

The  interior  agasote  ceiling  is  paint- 
ed ivory,  agasote  waist  panels  painted 
green,  woodwork  mahogany  stain. 

Seven  flush  dome  lights  are  installed 
in  the  ceiling,  some  of  four  and  some 
of  nine  candlepower.  Wood  slats  are 
installed  on  the  floors  and  push  bells 
are  provided  on  each  side  post  on  the 
lower  deck  and  side  rail  on  upper  deck. 
Communication  between  conductor  and 
motorman  is  by  a  hand  bell  and  vice 
versa  by  electric  bell. 

Drivers'  quarters  are  comfortably 
fitted  with  pantasote  trimming,  cushion 
spring  upholstered  and  stuifed  back, 
giving  ample  room  for  operating  steer- 
ing apparatus  and  levers. 

This  bus,  the  first  of  its  kind  built 
in  Canada,  is  convertible  for  one-man 
operation  if  required.  It  has  a  front 
entrance  door  which  can  be  operated  by  the  driver  from  his 
seated  position  by  a  simple  arrangement  of  levers.  All 
working  parts  of  door  are  mounted  on  ball  bearings  making 
it  easy  to  operate.  A  small  door  is  installed  to  the  left 
of  the  driver  for  his  convenience  and  double  automatic 
sash  on  the  left  hand  which  can  be  opened  in  warm  weather. 
The  sash  in  front  of  the  driver  has  no  top  rail  to  obstruct 
his  vision,  when  it  is  in  a  lowered  position.  This  sash  can 
be  lowered  12  in.  by  automatic  locks.  All  side  sashes  drop 
into  pockets,  making  a  comparatively  open  bus  for  summer 
service.  Trap  doors  are  installed  to  facilitate  access  to 
gearset.  Four  ventilators,  two  on  each  side,  are  installed 
on  the  upper  sash  for  winter  use.  Curtains  are  of  double- 
face  Fabrikoid  installed  on  all-metal  rollers  and  have  pinch 
handle  fixtures.  A  conductor's  seat,  which  is  adjustable 
to  height  and  swings  under  the  stairs  when  not  required,  is 
installed  on  the  rear  platform.  Two  signs  indicating 
route  and  destination  are  installed  in  front  over  windshield, 
also  two  in  the  two  upper  rear  sash  on  the  door  side.  Per- 
fection heaters  are  provided  under  four  cross  seats  regu- 
lated from  valve  installed  at  the  driver's  bulkhead.  Length 
of  rear  platform  is  3  ft.  5  in.,  height  lower  deck  floor  to 
ceiling,  5  ft.  10  in.,  width  at  belt  rail  outside,  7  ft.  4% 


Parker    pneumatic    bus   seat 
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in.,  and  length  of  body  is  17  ft.  8  in. 
Bus  Roof  and  Panel  Material 

Haskelite,  a  waterproof  plywood, 
which  is  molded  to  form  and  shipped 
ready  to  fasten  to  top  bows  is  being 
marketed  by  the  Haskelite  Mfg.  Corp. 
This  material,  which,  as  we  understand 
it,  requires  no  exterior  covering  other 
than  paint  or  varnish,  possesses  consid- 
erable strength,  yet  its  weight,  given  as 
0.89  lb.  per  sq.  ft.,  is  said  to  be  less 
than  that  of  a  slat  roof  combined  with 
a  head  lining.  Both  interior  and  ex- 
terior surfaces  are  sm.ooth.  The  interi- 
or, being  enameled,  is  easily  cleaned  by 
washing.  Due  to  its  arched  shape  and 
light  weight,  it  is  said  to  withstand 
vibration  better  than  some  other  types 
of  roof  and  to  reduce  the  tendency  to 
swaying  by  lowering  the  center  of  grav- 
ity. The  roof  panels  are  three-ply  and 
measure  5/16  in.  in  thickness.  Several 
sizes  ranging  from  48  by  90  in.  to  60  by  144  in.  are 
carried  in  stock. 

The  same  concern  also  furnishes  "plymetl"  for  making 
bus  body  side  panels,  which  is  haskelite  faced  with  thin 
sheet  steel  cemented  to  one  or  both  sides.  This  material 
can  be  readily  bent  into  curved  panels  and  is  said  to  weigh 
from  25  to  45  per  cent  less  than  sheet  steel  body  panels 
of  20  and  18  gage.  In  addition,  it  is  said  to  eliminate 
metallic  drumming,  give  insulation  against  cold,  increase 
seating  space  and  decrease  cost  by  eliminating  the  need  for 
side  lining,  avoid  wavy  surface  and  consequent  high- 
lights which  sometimes  occur  with  all-metal  panels  and 
afford  excellent  surfaces  for  finishing  and  glueing.  The 
panels  are  i/4-in.  thick,  rolled  steel  face,  being  sanded  and 
galvanized.  Stock  sizes  are  24,  30  and  36  in.  wide  and  96 
in.  long. 

A  new  type  of  bus  seat,  the  base  of  which  has  one  or 
more  pneumatic  cylinders  or  dash  pots,  is  being  marketed 
by  the  Parker  Pneumatic  Bus  Seat  Co.  The  back  and 
cushion  are  similar  in  appearance  to  those  used  in  other 
bus  seats,  and  are  arranged  to  move  together,  but  the  base 
is  formed  by  a  pair  of  telescoping  cylinders  held  apart  by 


British   folding   top    bus.     Top   open    and    closed 

a  heavy  helical  spring  which  's  compressed  by  the  weight 
of  the  seat  and  its  occupants.  When  the  vehicle  passes 
over  rough  roads  the  cylinders  are  given  an  up-and-down 
motion  which  is  damped  by  the  dashpot  action  of  the  air 
in  the  cylinder,  the  air  being  compressed  and  forced  out 
of  a  small  hole  on  the  down  stroke,  with  reverse  action  in 
returning  to  normal  position.  The  device  is  in  effect  a 
shock  absorber  applied  direct  to  the  seat,  and  is  said  to 
greatly  improve  riding  qualities. 

A  Folding  Roof  Bus 

A  British  manufacturer,  Christopher  Dodson,  Ltd.,  has 
recently  designed  a  folding  top  bus  which  is  so  constructed 
as  to  be  readily  transformed  from  an  open  to-  a  closed  type 
or  vice  versa.  The  main  portion  of  the  roof  is  designated 
to  fold  up  so  that  it  occupies  only  a  narrow  space  along 
the  center,  while  the  side  windows  can  be  dropped  out  of 
sight.  The  fact  that  the  roof  occupies  so  little  space  when 
folded  makes  it  excellent  for  sightseeing  and  for  touring. 
Front  and  rear  of  the  bus  are  not  folding.  They  serve  to 
protect  occupants  from  undue  wind  and  dust  and  also  to 
simplify  the  construction. 


Why  Lumber  Is  Steamed  During  Kiln  Drying 


'nnjJEIlE  seems  to  be  a  common  impression  that  the 
^^  purpose  of  steaming  lumber  is  to  "remove  the  sap." 
This  is  far  from  being  the  fact,  for  when  lumber  is 
steamed  it  takes  on  moisture,  as  a  rule,  instead  of  giving 
off  anything. 

The  reason  for  steaming  lumber  during  drying  de- 
pends on  when  it  is  done,  but  nearly  always  the  treat- 
ment is  given  for  one  of  the  following  purposes:  (1)  To 
heat  lumber  through  quickly  at  the  start;  (2)  to  relieve 
stresses  which  otherwise  would  produce  checking,  case- 
hardening  and  honeycombing;  (3)  to  equalize  the  moist- 
ure content  and  condition  the  lumber  ready  for  use  at 
the  end  of  the  run;  (4)  to  kill  fungi  and  insects  in 
the  wood. 

When  lumber  should  be  steamed,  how  long  the  treat- 
ment should  last  and  what  temperature  should  be  main- 
tained are  points  which  have  been  determined  at  the 
Forest  Products  Laboratory  by  experiments  on  many 
species  of  wood.  A  thorough  understanding  of  the 
:  steaming  operation  is  essential,  because  the  whole  kiln 
'  charge  can.  easily  be  ruined  by  too  severe  a  treatment.  J 


One  of  the  chief  needs  of  many  commercial  kilns  is 
proper  steaming  facilities,  without  which  a  high  degree 
of  success  in  the  artificial  seasoning  of  wood  is  im- 
possible. 


ANEW  type  of  steel  which  is  highly  susceptible  to  the 
acquisition  and  retention  of  magnetic  properties,  has 
been  discovered,  according  to  Chemical  and  Metallurgical 
Engineering,  by  a  Japanese.  It  has  the  composition:  Car- 
bon, 0.4  to  0.8  per  cent ;  cobalt,  30  to  40  per  cent ;  chromium. 
1.5  to  3  per  cent;  tungsten,  5  to  9  per  cent.  It  is  very 
brittle  and  very  hard,  and  great  care  has  to  be  exercised 
in  its  manufacture.  Its  coercive  range  is  about  three 
times  that  of  the  best  tungsten  steel;  the  area  of  the 
hysteresis  curve  is  also  three  times  as  great;  the  perma- 
nent magnetism  is  relatively  very  high;  lastly,  shocks  and 
prolonged  heating  have  a  negligible  effect  on  the  mag- 
netization. In  shock  tests  a  slight  diminution  in  perma- 
nent magnetism  was  observed — 6  per  cent  after  850  im- 
pacts by  dropping  from  a  height  of  1  meter  on  to  a  cement 
floor. 
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Reconditioning  Crankcase  Lubricating 

Oil  by  a  New  Method 

Fuel  diluent  and  water  automatically  removed  from  crankcase  lubricating 
oil  by  a  simple  refiner  which  also  filters  out  sediment.  Can  be  installed 
in  any  automotive  vehicle  and  operates  with  splash  or  force  feed  systems. 


A  SYSTEM  for  automatically  removing  the  fuel  diluent 
and  water  admixture  from  crankcase  lubricating  oil 
and  at  the  same  time  filtering  out  the  sediment  com- 
posed of  carbon,  sand  and  metal  particles  has  been  de- 
veloped by  a  group  of  engineers  and  tried  out  w^ith  satis- 
factory results  in  the  laboratory  and  also  as  supplied  to 
truck  and  tractor  engines.  It  is  known  as  the  Gross  crank- 
case oil  refiner  and  was  described  in  a  recent  paper  by 
William  F.  Parish  read  before  the  Midwest  Section  of  the 
S.  A.  E.,  from  which  paper  the  following  particulars  are 
taken. 

The  new  system  of  crankcase  oil  regeneration  consists 
of  four  main  units,  (a)  the  heating  element,  (6)  the  filter, 
(c)  the  refiner  proper  and  (d)  the  cooler.  The  system  is 
light  and  simple  and  occupies  about  the  same  space  as  a 
vacuum  fuel  system.  It  does  not  interfere  with  present 
lubricating  systems,  functions  equally  well  with  splash  and 
force  feed  systems  and  can  be  readily  installed  in  most 
any  type  of  passenger  car,  truck  or  tractor. 

Fig.  1  gives  a  plan  view  of  this  system,  showing  the 
flow  of  the  diluted  oil  from  the  crankcase  to  the  heating 
element  and  on  to  the  filter  and  refiner,  whence  the  oil  is 
discharged  to  the  cooler  and  back  to  the  crankcase.  The 
force  causing  the  circulation  of  oil  through  the  system  is 
obtained  from  the  vacuum  present  in  the  intake  manifold, 
which  ranges  from  2  to  25  in.  of  mercury,  according  to 
the  type  and  condition  of  engine,  revolutions  per  minute, 
manifold  design  and  other  conditions.     A  tube  extends 
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from  the  top  of  the  refiner  to  the  intake  manifold,  through 
which  the  vacuum  or  suction  is  transferred  to  the  system, 
and  through  which  the  vaporized  diluent  is  drawn  off  and 
burnt  in  the  cylinders. 

The  temperatures  shown  in  the  sketch  are  given  as 
approximately  130  deg.  Fahr.  for  the  oil  from  the  crank- 
case to  the  heater;  400  deg.  Fahr.  from  the  heater  to  the 
refiner  and  350  deg.  Fahr.  in  the  refiner,  which  temper- 
ature, plus  the  vacuum  and  agitating  effect,  quickly  re- 
moves the  diluent.  From  the  refiner  at  250  deg.  Fahr.  the 
oil  passes  to  the  cooler,  with  a  further  falling  in  tem- 
perature in  the  cooler,  until  the  oil  will  go  to  the  crankcase 
at  about  125  deg.  Fahr.  The  diluent,  in  the  form  of  a  fog 
or  gas,  goes  into  the  intake  manifold  at  temperatures  up 
to  200  deg.  Fahr.,  according  to  the  distance  of  the  refiner 
from  the  intake  manifold. 

Operation  of  the  Heater 

Heat  is  taken  from  the  exhaust  by  any  one  of  several 
efficient  ways.  There  is  sufficient  heat  in  the  exhaust  under 
practically  every  condition  of  operation  to  allow  of  the  re- 
moval of  most  of  the  diluent  from  the  oil.  The  heater, 
while  in  operation,  is  either  filled  with  oil  to  the  exclusion 
of  air,  or  is  working  with  oil  passing  through  the  heater 
under  the  force  of  a  vacuum. 

In  this  way  charring  of  the  oil  is  prevented.  The  heat- 
ers are  cylindrical  shells  slipped  over  the  exhaust  pipes, 
or  coils  of  various  designs,  either  machined  or  made  from 
tubes  or  piping,  inserted  in  the  exhaust  pipe  or  manifold. 
Heaters  of  several  kinds  have  been  cut  open  after  thou- 
sands of  miles  of  operation  and  have  been  found  free  from 
carbon  deposit. 

The  refiner,  which  acts  as  a  distillation  flask  in  the  re- 
moval of  the  fuel  content  from  the  lubricating  oil,  is 
integral  with  the  filter  and  settling  system.  The  oil  comes 
from  the  heater  to  the  first  filter  and  settling  chamber, 
where  it  passes  through  the  screen  or  filter,  from  where 
the  cleaned  oil  is  drawn  to  the  still  proper  and  deflected 
by  a  baffle  to  a  thin  film  of  heated  oil.  The  combination 
of  the  heat  and  the  great  reduction  in  boiling  point  pro- 
duced by  the  vacuum,  plus  the  agitation  from  the  moving 
vehicle,  causes  a  very  rapid  vaporization  of  the  diluent. 
The  diluent,  in  the  form  of  a  heated  fog,  then  passes  along 
the  vacuum  line  into  the  intake  manifold,  and  then  to  the 
cylinders,  where  it  is  consumed  as  fuel.  The  bottom  of 
the  still  is  arranged  as  a  second  settling  chamber  for  the 
collection  of  such  sludge  and  dirt  as  pass  the  first  settling 
chamber  and  filter.  Means  are  provided  to  clean  out  the 
accumulated  dirt  when  necessary  quickly  and  easily.  The 
still  contains  the  float  mechanism  that  actuated  the  air  and 
vacuum  valves.  This  part  of  the  system  is  similar  to  that 
employed  for  the  vacuum  fuel  tanks,  which  is  an  item  of 
value  in  considering  service.  There  is  the  one  feature  of 
interest  as  influencing  the  wear  of  the  only  moving  parts 
in  the  system.  With  the  fuel  vacuum-tanks  the  operating 
mechanism  is  mostly  dry  and  occasionally  covered  with  a 
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sulphur  powder  from  the  gasoline  fumes,  while  similar 
parts  in  this  oil  refining  system  are  continually  covered 
with  oil.  The  perfectly  lubricated  parts  should,  therefore, 
outlast  the  engine  to  which  the  system  is  attached. 

One  of  the  most  important  elements  in  the  system  is 
the  cooler.  The  cooler  is  placed  where  the  air  from  the 
fan  will  dissipate  the  heat  being  thrown  off  from  the  oil. 
On  engines  where  there  is  no  fan  for  cooling,  the  cooler 
is  placed  near  the  flywheel. 

Fig.  2,  which  shows  the  characteristics  of  many  com- 
parative tests,  indicates  the  condition  of  the  oil  at  vari- 
ous periods  in  the  engine  of  a  car  operated  in  city  traffic. 
The  oil  has  become  diluted  to  an  extent  of  10.2  per  cent  in 
89  miles.  The  oil  was  drained  and  the  engine  filled  with 
new  oil  of  the  same  make  and  grade,  some  of  the  former 
10.2  per  cent   diluted   oil   remaining   in   the   engine   and 
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diluting  the  new  oil  about  3  per  cent  as  shown  in  Fig.  3. 
After  36  miles  the  dilution  was  1.5  per  cent  and  at  74 
miles  the  dilution  was  under  1  per  cent,  where  it  remained. 
The  viscosity  of  the  oil  at  the  end  of  the  98-mile  run  was 
within  5  sec.  viscosity  at  100  deg.  Fahr.,  of  the  new  oil. 
The  viscosity  remained  the  same  in  this  engine  during 
subsequent  runs  to  a  total  of  2180  miles.  Occasionally 
during  these  runs,  which  were  in  city  traffic,  1  pint  of  raw 
gasoline  would  be  put  into  the  crankcase.  This  would  be 
taken  out  of  the  oil  inside  of  30  miles.  One  pint  of  raw- 
kerosene  would  be  taken  out  of  the  oil  in  about  60  miles. 
The  sludge  removed  from  the  bottom  of  the  reclaimer  tank 
generally  contains  a  characteristic  sediment  of  75  per  cent 
of  oil,  12  per  cent  of  carbon  and  13  per  cent  of  an  ash 
composed  of  silica  and  metal.  The  ash  and  the  carbon  will 
vary  with  nature  of  roads  and  character  of  service. 


Properties  of  Steels  at  High  Temperatures 


IN  Technologic  Paper  No.  205  of  the  Bureau  of  Stand- 
ards the  results  are  given  of  a  number  of  determina- 
tions of  tensile  strength,  proportional  limit,  elongation, 
reduction  of  area  and  strength  at  fracture  throughout 
the  range  20  to  500  deg.  C.  for  four  steels  containing 
about  0.38  per  cent  carbon  as  follows:  (a)  Plain  carbon 
steel;  (b)  3V2  per  cent  nickel  steel;  (c)  3  per  cent  nickel 
and  1  per  cent  chromium  steel  and  (d)  1  per  cent  chro- 
mium, 0.2  per  cent  vanadium  steel. 

Brief  reference  is  made  to  the  types  of  fractures  of 
steels  tested  at  various  temperatures,  and  particular  at- 
tention is  paid  to  comparison  of  the  tensile  properties 
of  these  alloys  at  550  deg.  C.  Of  the  four  steels  tested 
in  normalized  condition,  it  appears  that  the  two  alloys 
containing  chromium  show  greater  resistance  to  weaken- 
ing by  increase  in  temperature  to  about  550  deg.  C.  than 
either  the  plain  carbon  or  3^2  per  cent  nickel  steels,  and 
at  this  high  temperature  the  chromium-vanadium  steel 
is  to  be  preferred  from  the  standpoint  of  high  tensile 
strength  and  limit  of  proportionality.  The  carbon  and 
3^2   per  cent   nickel   steels   behaved  alike   with   rise   in 


temperature  above  that  of  the  room,  and  at  about  550 
deg.  C.  the  addition  of  3^2  per  cent  nickel  appears  to 
have  but  little  effect  upon  the  strength  of  the  carbon 
steel. 

A  summary  is  being  prepared  of  the  data  obtained  on 
the  various  carbon  and  alloy  steels  which  have  been 
tested  in  the  metallurgical  laboratories  of  the  Bureau, 
including  the  effects  of  normalizing  rolled-low  carbon 
steel,  the  effects  of  IVi  per  cent  of  manganese,  the  pres- 
ence of  5  per  cent  cobalt,  the  addition  of  0.4  per  cent  of 
molybdenum  to  carbon  chromium  steel,  and  the  effect  of 
various  heat  treatments  on  their  properties. 

Progress  has  also  been  made  in  determining  the  effect 
of  time-annealing  at  blue  heat  on  the  properties  of  cold- 
rolled  boiler  plate. 


THERE  are  about  300  farm  tractors  in  Roumania,  ac- 
cording to  a  report  received  by  the  Department  of 
Commerce  from  Bucharest.  It  is  estimated  that  fully 
one-half  of  these  ai'e  of  a  popular  American  make. 
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Recent  Domestic  and  European 
Standardization  Movements 

A  collection  of  items  with  regard  to  movements  toward  standardization  in 
various  lines  pertaining  to  the  automotive  industry  in  general.  Among 
others  are  included  chains,  tires  and  rims,  petroleum,  varnish  and  lumber. 


THERE  is  almost  universal  recognition  of  the  eco- 
nomic value  of  standardization  within  a  given  plant, 
and  there  is  also  a  certain  recognition  but  much 
less  conviction  that  standardization  throughout  an  in- 
dustry increases  efficiency.  It  is  to  this  end  that  the 
standardization   movement  tends. 

Progress  in  standardization  and  the  securing  of  the 
full  measure  of  economy  in  manufacture  as  a  result  will 
be  greatly  aided  by  the  interested  parties  keeping  in 
touch  with  the  latest  developments. 

The  following  items  deal  with  recent  standardization 
movements  in  the  United  States  and  in  Europe, 


SPECIFICATIONS  for  the  various  refined  petroleum 
products  purchased  by  the  Federal  Government  are 
given  in  Technical  Paper  305,  just  issued  by  the  United 
States  Bureau  of  Mines.  The  specifications  cover  motor 
gasoline,  aviation  gasoline,  naphtha,  kerosene,  signal  oil, 
fuel  oils,  lubricants,  etc.  These  specifications  have  been 
officially  adopted  by  the  Federal  Specifications  Board. 
They  supersede  the  specifications  published  in  Bulletins 
1  to  5,  inclusive,  of  the  Committee  on  Standardization  of 
Petroleum  Specifications. 

The  Interdepartmental  Petroleum  Specifications  Com- 
mittee replaced  the  Interdepartmental  Committee  on 
Standardization  of  Petroleum  Specifications,  which  had 
superseded  the  wartime  Committee  on  Standardization  of 
Petroleum  Specifications.  The  work  of  the  several  com- 
mittees has  been  continuous,  and  the  present  set  of 
specifications  is  the  result  of  several  years'  experience  in 
preparing  specifications  and  drawing  up  testing  methods 
for  petroleum  products. 

The  present  set  of  specifications  was  prepared  by  the 
Technical  Committee  on  Standardization  of  Petroleum 
Specifications  and  adopted  by  the  Interdepartmental 
Committee  on  Standardization  of  Petroleum  Specifica- 
tions, which  were  the  immediate  predecessors  of  the 
present  committee. 

The  chairman  of  the  Interdepartmental  Petroleum 
Specifications  Committee  is  N.  A.  C.  Smith,  of  the  Bureau 
of  Mines.  W.  S.  James,  of  the  Bureau  of  Standards,  is 
one  of  the  other  members. 

Copies  of  Technical  Paper  305  may  be  obtained  by 
applying  to  the  Bureau  of  Mines,  Washington,  D.  C. 

Silent  Chains 

At  a  recent  meeting  of  the  Chain  Division  of  the  So- 
ciety of  Automotive  Engineers  Standard  Com.mittee, 
held  jointly  with  the  Committee  on  Steel  Roller  Chains  of 
the  American  Society  of  Mechanical  Engineers  and  the 
Committee  on  Sprockets  of  the  American  Gear  Manufac- 
turers Association,  the  subject  of  silent  chain  standard- 
ization was  brought  up,  but  it  was  the  consensus  of  opin- 
ion that  structural  differences  between  makes  prevent  the 


adoption  of  a  standard  at  the  present  time.  It  was  thought 
that  normal  silent  chain  development  during  the  next  few 
years  will  make  standardization  possible. 

It  was  stated  that  to  obtain  interchangeability  of  silent 
chains  it  will  be  necessary  to  standardize  the  pitch,  the 
included  angle,  the  method  of  guiding,  the  width,  the 
maximum  radial  clearance  from  the  joint  over  the  back 
of  the  link,  the  maximum  distance  from  the  center  of 
articulation  to  the  point  of  the  link,  the  perpendicular 
distance  from  the  bearing  face  of  the  link  to  the  center 
of  articulation  and  the  location  of  the  top  of  the  teeth 
with  regard  to  the  chord  connecting  the  centers  of  articu- 
lation. It  was  emphasized  that  the  standardization  of 
silent  chains  is  further  complicated  owing  to  the  actual 
differences  in  construction  of  the  chains. 

British  Tires  and  Rims 

The  British  rubber  tire  manufacturers  section  of 
the  Society  of  Motor  Manufacturers  and  Traders  for 
some  time  has  been  discussing  standards  for  tires  and 
rims  and  already  has  adopted  certain  standards.  The 
subject  is  being  steadily  pursued  and  at  a  recent  meeting, 
a  letter  was  read  from  the  Association  of  British  Rubber 
Tire  Manufacturers  recommending  that  the  British  stand- 
ard list  should  continue  unaltered. 

It  was  resolved  to  appoint  a  sub-committee  to  consider 
pneumatic  tire  and  rim  standards,  and  another  sub- 
committee was  appointed  to  consider  solid  rubber  tire 
standards.  Reference  to  the  work  of  the  Tire  and  Rim 
Association  of  America  concerning  standard  rims  resulted 
in  the  recommendation  that  the  pneumatic  tire  sub- 
committee should  endeavor  to  confer  with  rim  and  wheel 
manufacturers  on  the  subject  of  standard  rims. 

Varnish 

The  second  edition  of  Circular  103  of  the  Bureau  of 
Standards,  distributed  by  the  Superintendent  of  Docu- 
ments, contains  a  specification  for  water-resisting  spar 
varnish,  and  was  prepared  under  the  auspices  of  the 
Bureau  oi  Standards  by  the  U.  S.  Interdepartmental  Com- 
mittee on  Paint  Specification  Standardization. 

The  revision  is  largely  based  on  criticisms  of  the  first 
edition  made  by  certain  varnish  manufacturers'  associa- 
tions. The  committee's  draft  was  submitted  to  numerous 
representatives  of  the  varnish  industry,  and  careful  con- 
sideration was  given  to  their  suggestions.  The  specifica- 
tion gives  the  general  requirements  and  detailed  methods 
of  sampling  and  testing  as  well  as  the  basis  for  purchase. 
The  general  requirements  are  that  the  varnish  shall  be 
suitable  for  use  on  inside  and  outside  surfaces  of  vessels, 
buildings,  etc.,  and  must  be  resistant  to  air,  light,  and 
water. 

Circular  No.  117  of  the  Bureau  of  Standards  consists 
of  specifications  for  interior  varnish.  The  specification 
states  the  general  requirements  and  gives  detailed  methods 
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of  sampling  and  testing  as  well  as  a  basis  for  purchase. 
In  the  requirements  it  is  stated  that  it  shall  be  suitable 
for  general  interior  use,  including  both  rubbed  and  un- 
rubbed  finish  exclusive  of  floors;  it  must  be  capable  of 
easy  application  of  brush  in  the  ordinary  manner  accord- 
ing to  the  rules  of  good  standard  products,  must  flow  out 
to  a  good  level,  cut  free  from  runs,  sags,  pits,  or  other 
defects,  and  dry  with  reasonable  permanence  to  a  hard 
semi-elastic  glossy  coating  which  can  be  rubbed  in  forty- 
eight  hours  or  less. 

According  to  Sir  William  Tritton,  all  British  steam 
traction  engines,  portable  engines,  etc.,  are  designed 
to  drive  at  a  belt  speed  of  2200  ft.  p.  min.,  and  this 
is  equally  true  of  German,  Austrian,  American  and  Ca- 
nadian engines.  This  standardization,  it  seems,  was 
arrived  at  without  any  convention  ever  having  been  held 
for  the  purpose,  and  as  a  result  of  it  any  make  of  steam 
traction  engine  can  be  used  to  operate  any  make  of 
threshing  machine.  In  the  British  farm  tractor  trials 
held  recently,  the  belt  speeds,  on  the  other  hand,  varied 
between  1830  and  3760  ft.  p.  min. 

Lumber 

A  movement  is  now  on  foot  looking  to  the  ultimate 
formulation  of  lumber  standards,  including  terminology, 
sizes,  grades  and  specifications.  The  movement  is 
being  fostered  by  the  American  Engineering  Standards 
Committee,  the  National  Lumber  Manufacturers'  Associa- 
tion and  the  Forest  Products  Laboratory,  among  other 
organizations.  It  is  expected  that  a  conference  on  this 
subject  will  shortly  be  called  by  the  A.  E.  S.  C,  with 
whom  those  interested  should  communicate,  at  29  West 
39th  Street,  New  York. 

Prior  to  the  war  there  existed  an  institution  known 
as  the  International  Association  for  the  Testing  of 
Materials,  with  headquarters  in  Vienna  and  branches  in 
practically  every  industrial  country.  It  had  as  its  objects 
the  development  and  unification  of  standard  methods  of 
testing;  the  examination  of  the  technically  important 
properties  of  materials  of  construction  and  other  ma- 
terials of  practical  value,  and  also  the  perfecting  of 
apparatus  for  this  purpose.  From  the  parent  body  there 
had  sprung  the  American  Society  for  Testing  Materials  in 
this  country,  the  Deutsche  Verband  fiir  Materialpriifungen 
der  Technik  in  Germany  and  the  Italian  Society  for  the 
Study  of  Building  Materials  in  Italy.  In  England  there 
existed  a  branch  of  the  International  Association,  and  a 


movement  to  establish  a  national  society  for  the  testing 
of  materials  was  on  foot  when  the  war  intervened  and  put 
a  stop  to  the  efforts.  Now,  however,  a  new  movement  has 
been  launched  to  organize  a  British  association. 

Following  is  a  complete  list  of  automobile  stand- 
ards issued  to  date  by  the  British  Engineering  Stand- 
ards Association:  Spark  plugs;  screw  threads,  nut 
and  uolt  heads;  tungsten  filament  lamps;  pneumatic  tire 
rims;  wheel  rims  and  tire  bands  for  solid  rubber  tires; 
charging  plug  socket  for  electric  vehicles;  wrought 
steels;  magnetos;  body  spaces  and  frame  ends;  ball  jour- 
nal bearings;  rubber  tires  for  British  standard  rims. 

Gage  Steels 

An  informal  meeting  was  recently  held  in  New  York 
for  the  purpose  of  considering  improved  specifica- 
tions of  composition  and  the  heat  treatment  of  gage 
steels.  The  meeting  was  arranged  by  the  Ordnance 
Department  of  the  United  States  Army  and  was  well  at- 
tended by  steel  makers,  gage  makers  and  gage  users. 
A  subcommittee  was  appointed  to  arrange  and  carry  out 
a  comprehensive  program  with  a  view  to  determining, 
fi.rst,  the  physical  characteristics  required  of  gage  steel, 
and,  second,  the  composition  and  heat  treatment  neces- 
sary to  produce  these  chaiacteristics.  The  active  co- 
operation of  Government  research  agencies,  standardiz- 
ing bodies,  gage  makers  and  users  is  contemplated  by 
the  committee  in  the  program  to  be  undertaken. 

The  specifications  and  tolerances  for  liquid  measuring 
devices  adopted  by  the  preceding  conference  were  re- 
viewed by  the  Fourteenth  Annual  Conference  of  Weights 
and  Measures  held  some  time  ago  and  several  changes 
were  made,  the  advisability  of  which  was  indicated  by  the 
experience  gained  during  the  preceding  year.  New  toler- 
ances were  adopted,  2  cubic  inches  being  allowed  on  de- 
liveries of  ^o  gallon  or  less,  3  cubic  inches  on  a  single 
gallon,  and  1  cubic  inch  per  gallon  additional  in  case  of 
deliveries  of  more  than  this  amount. 

A  recent  meeting  of  the  National  Screw  Thread  Com- 
mission, held  at  the  Bureau  of  Standards,  was  directed 
chiefly  to  a  consideration  of  tap  drill  sizes  and  toler- 
ances and  dimensions  and  tolerances  for  nuts,  bolt  heads 
and  wrenches.  Some  consideration  was  also  given  to 
the  question  of  wire  and  sheet  metal  gages.  Matters 
under  consideration  were  referred  back  to  subcommittees 
for  a  continuation  of  the  work,  and  these  committees 
will  report  at  the  next  meeting. 


Welding  and  Cutting  Blowpipes 


A  THOROUGH  investigation  of  oxyacetylene  welding 
and  cutting  blowpipes  was  recently  conducted  by 
the  Bureau  of  Standards  at  the  request  of  the  War  De- 
partment. Apparatus  from  14  different  manufacturers 
was  submitted  to  test,  and  the  character  of  the  test  was 
decided  upon  only  after  a  thorough  study  had  been  made 
of  the  various  operations  in  which  these  blowpipes  are 
used. 

The  tests  to  which  all  the  blowpipes  were  submitted 
were  developed  with  the  idea  of  minimizing  the  personal 
equation  of  the  operator  and  securing  data  which  were 
representative  only  of  the  blowpipe  itself.  In  order  to 
accomplish  this  result,  a  rather  elaborate  testing  equip- 
ment, consisting  of  a  weighing  system,  gage  board  equip- 
ment, welding  table,  cutting  table  and  safety  flashback 
testing  apparatus  was  designed  and  used  throughout  the 
investigation. 

This   investigation   is  fully   described   in   Technologic 


Paper  No.  200  of  the  Bureau  cf  Standards,  which  de- 
scribes in  detail  the  various  parts  of  the  equipment  and 
then  considers  the  different  classes  of  tests  which  were 
used  for  the  cutting  and  for  the  welding  blowpipes.  The 
conclusions  arrived  at  as  a  result  of  this  work  should 
prove  of  considerable  assistance  in  improving  the  design 
of  apparatus  of  this  kind,  with  the  object  of  securing 
better  work,  greater  economy  and  increased  safety  to 
the  operator. 


THE  German  Minister  of  Finance  has  given  notice  that 
owners  of  automobiles  equipped  with  electric  gener- 
ators for  lighting  purposes  are  not  entitled  to  receive  duty- 
free light  mineral  oils.  The  notice  does  not  specify  what 
class  of  consumers  are  entitled  to  the  duty-free  fuel — 
owners  of  automobiles  without  lighting  generators  or 
owners  of  stationary  lighting  plants  comprising  a  liquid 
fuel  engine. 
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Methods  Used  in  Specialized  Production 

of  Cast  Iron  Pistons 

Some  original  processes  used  in  the  production  of  light  weight,  cast  iron 
pistons.  The  foundry  cores  are  machine  made.  A  description  of  the 
aging  process  and  machining  and  inspection  methods.  It  is  claimed  that 
the  pistons  are  held  to  a  tolerance  of  plus  or  minus  0.0005  in. 

By  J.  Edward  Schipper 


IN  making  a  study  of  production  methods  in  use  on  auto- 
motive parts,  it  is  worth  while  to  note  those  in  use  by 
some  of  the  parts  specialists.  There  are  a  number  of 
very  interesting  manufacturing  establishments  in  the  auto- 
motive field  which  specialize  on  one  particular  part  and 
have  a  production  sufficiently  large  to  enable  them  to  sell 
their  products  to  manufacturers  of  the  complete  unit  at  a 
price  which  is  less  than  it  would  cost  the  manufacturer  to 
make  the  part  himself.  Often,  too,  these  specialists  take  a 
unit  and  carry  it  to  a  higher  state  of  development  than  it 
has  attained  in  the  art  generally,  and  in  that  way  are 
enabled  to  sell  it  at  a  price  somewhat  higher  than  what  the 
standard  article  would  cost  the  manufacturer  of  the  com- 
plete unit  to  produce. 

This  specialized  parts  business  is  interesting  from  a  pro- 
duction standpoint,  because  it  affords  opportunity  for  a 
comparison  between  the  methods  in  use  in  such  plants  and 
those  in  use  in  plants  manufacturing  the  complete  car  unit. 
When  the  production  of  complete  engines,  for  instance,  is 
large,  there  is  very  little  to  choose  between  the  two,  but 
where  the  production  is  small  it  is  often  possible  for  the 
specialist  to  successfully  compete  on  a  price  basis,  because 
of  the  greater  output.  From  a  design  standpoint  the 
specialized  parts  business  also  affords  an  interesting  study, 
because  it  often  turns  out  a  product  which  is  better  from 
a  performance  standpoint  than  products  which  are  used 
as  stocJc  equipment  by  manufacturers  of  complete  engines 
or  cars. 

The  Foster  Machine  Co.,  manufacturers  of  turret  lathes 
and  screw  machines,  have  for  some  time  specialized  on  the 
manufacture  of  the  Foster  piston.  This  is  an  internally 
ribbed,  light  weight,  cast  iron  piston  which  has  been  ex- 
tensively sold  for  replacement  purposes.  Some  interest- 
ing and  original  processes  are  used  in  the  production  of 
these  pistons.  This  concern  does  its  own  foundry  work 
and  delivers  the  pistons  in  either  a  semi-finished  or  fin- 
ished condition. 

Core  Manufacture 

In  manufacturing  the  coi'es  for  Foster  pistons,  a  pat- 
ented machine  is  used,  which  is  illustrated  in  Figs.  1  and  2. 
It  consists  of  a  six-part  box  which  is  mechanically  pulled 
out  in  segments,  as  shown.  The  core  box  is  closed  and 
filled  with  ordinary  core  sand,  the  box  is  then  turned  over, 
the  segments  are  separated  and  the  finished  core  is  de- 
posited upon  a  plate  ready  to  be  put  in  the  oven.  A  core 
machine  of  this  type  is  capable  of  making  300  cores  per 
8-hour  day.  As  there  are  five  of  these  machines  now  in 
operation,  the  capacity  of  the  plant  is  1500  cores  per  day. 
The  box  operates  on  a  bell-crank  lever  system  and  deposits 
each  core  on  an  independent  plate.  Cores  are  baked  for 
2  hours  in  an  oil  over  at  a  temperature  of  300  deg. 


The  castings  are  allowed  to  age  for  10  days  before  ma- 
chining operations  are  begun.  The  usual  annealing  process 
is  dispensed  with,  it  having  been  found  that  the  roughing 
tool  for  the  first  operation  peens  out  any  internal  strains. 
A  heavy  cut  is  taken  on  this  tool,  and  after  leaving  it  the 
castings  are  sufficiently  relieved.  The  machine  operations 
here  described  are  used  for  all  types  of  piston  that  are  put 
through  this  plant.  The  Foster  company  makes  110  types 
of  piston  at  the  present  time. 

Roughing  Operation 

In  the  first  roughing  operation  the  piston  is  chucked  at 
three  points  inside  near  the  head  and  three  points  inside 
near  the  open  end.  It  is  driven  by  the  piston  pin  boss.  In 
this  operation  the  piston  is  rough-turned,  the  head  rough- 
faced  and  the  ring  grooves  are  roughed  out.  The  work  is 
done  on  a  Foster  universal  turret  lathe  made  by  the  same 
concern  that  manufactures  the  pistons.  The  capacity  of 
the  machine,  of  course,  depends  on  the  type  of  piston  manu- 
factured. With  a  piston  such  as  that  used  in  the  Buick 
model  D-45,  the  machine  has  a  capacity  of  22  per  hour. 
This  piston  is  3Vi  in.  in  diameter  by  4  in.  in  length.  The 
machine  takes  off  5/64  in.  all  around  or  5/32  in.  on  the 
diameter.  This  is  a  very  heavy  cut  and  requires  a  rigid 
machine.  The  operation  set  up  and  the  machine  may  be 
seen  in  Fig.  3.  The  tool  is  cooled  with  water  containing 
soluble  oil. 

Following  the  roughing  operation,  the  piston  is  chucked 
by  means  of  a  Barker  wrenchless  chuck  on  its  outside  diam- 
eter. The  open  end  is  first  rough-faced  and  rough-bored 
and  then  finish-faced,  bored  and  chamfered. 

All  of  this  work  is  done  on  Foster  univei'sal  turret  lathes. 
The  average  time  on  this  work  is  about  1.8  min.  per  piston 
for  both  the  rough  and  finish  operations. 

The  pistons  are  then  put  into  a  drill  jig  with  a  clamp 
against  the  open  end  face  and  a  cam  against  the  head. 
The  work  is  located  by  means  of  V-blocks  which  fit  against 
the  bosses.  While  in  this  jig,  the  piston  pin  hole  is  rough 
drilled,  allowing  3/64  of  an  inch  for  reaming,  and  the  holes 
are  also  reamed.  The  reamer  is  piloted  above  and  below 
the  piston  and  in  shifting  over  for  the  reaming  operation, 
the  piston  is  located  in  the  jig  by  a  drill  bushing  through 
the  hole,  which  lines  it  up  for  the  reamer.  A  Magic  chuck 
is  used  for  quick  shifting  over  to  the  reaming  tool.  The 
drilling  and  reaming  operations  require  about  2  minutes 
per  piston.  In  carrying  out  this  work,  the  operator  puts 
through  both  the  drilling  and  reaming  operations  without 
taking  the  piston  out  of  the  jig,  eliminating  any  danger  of 
shifting  of  the  piston.  Consequently,  the  reamer  is  ex- 
actly concentric  with  the  drilled  hole.  The  jig  with  the 
reamer  in  position  and  the  drill  standing  by  its  side  is 
shown  in  Fig.  4. 
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1 — Machine  for  manufactu-ing  foundry  cores.  Six-part  brx  pulled  out  in  segments.  2 — Foundry  core  machine  with 
core  box  closed.  3 — Foster  universal  turret  lathe  set  up  to  rough  turn  the  piston,  rough  face  the  he.nd  and  rough 
out  the  ring  grooves.  4 — Drill  jig  with  reamer  in  position  and  dr:ll  standing  at  one  side.  5 — Modern  grinder  and 
piston    with   aaapter   inserted    into   the   open   end    ready    to    be     rough    grounu.     c — Surface    plate    for    checking    the    piston 

pin   hole  for  parallelism  with   the  piston   head 
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In  finish-turning  the  pistons,  the  casting  is  clamped 
against  the  open  end  with  a  pin  adapter  through  the  pis- 
ton pin  hole  which  has  just  been  reamed.  In  this  position 
it  is  possible  to  finish-face  the  piston  head,  finish-turn  the 
outside  diameter  and  finish-turn  the  ring  grooves,  while 
at  the  same  time  a  centering  operation  establishes  the  cen- 
ter of  the  piston  in  relation  to  the  piston  pin  hole.  This 
work  is  also  done  on  a  Foster  universal  lathe  and  requires 
3  min.  per  piston.  Stellite  cutters  are  used  for  this  and 
the  previous  cut. 

Following  the  finish-turning,  the  oil  drain  holes  are 
drilled  and  the  pistons  are  then  rough  ground.  In  grind- 
ing, an  adapter  is  inserted  into  the  open  end  of  the  piston, 
with  a  pin  as  shown  beside  the  machine  in  Fig.  5.  This 
pin  contacts  with  the  piston  boss  and  acts  as  a  driver. 
The  piston  is  placed  between  centers  on  this  adapter  and 
rough  ground  to  0.003  in.  oversize,  with  a  tolerance  limit 


in  manufacture  of  plus  or  minus  0.0005  in.  The  machine 
used  is  a  Modern  grinder.  The  finish  grind  is  taken  in 
the  same  way,  requiring  only  one  pass  of  the  wheel  back 
and  forth.  The  pistons  are  held  to  a  tolerance  of  plus  or 
minus  0.0005  in.  Norton  Crystolon  wheels  are  used  for 
both  rough  and  finish  grinding. 

The  usual  inspection  operations  follow.  One  of  particu- 
lar interest  is  that  for  checking  the  piston  pin  hole  for 
parallelism  with  the  piston  head.  The  piston  is  placed 
upon  its  head  on  a  surface  plate,  as  shown  in  Fig.  6.  The 
distance  from  the  surface  plate  to  the  top  of  the  piston  pin 
hole  is  located  on  an  amplifying  gage  on  one  side  and  the 
amplifying  gage  is  set  at  zero.  The  oiston  is  then  turned 
around  to  the  diametrically  opposite  side  and  the  devia- 
tion from  the  zero  point  on  the  amplifying  gage  is  noted. 
The  tolerance  at  this  point  is  plus  or  minus  0.002  in.  The 
eccentricity  tolerance  for  the  final  inspection  is  0.0015  in. 


Division  of  Frictional  Losses  in  Engines 


THE  friction  load  of  a  gasoline  engine  may  be  de- 
termined in  an  easy  and  accurate  manner  by  the 
deceleration  method.  The  principle  of  this  method,  which 
may  not  be  generally  known,  is  as  follows : 

When  an  engine  is  running  at  its  normal  speed,  a  cer- 
tain amount  of  energy  is  stored  up  in  its  rotating  parts. 
If  the  power  is  then  shut  off,  the  speed  will  gradually  de- 
crease, by  reason  of  the  energy  absorbed  by  the  friction  of 
the  various  parts,  which  gives  rise  to  a  retarding  couple, 
or  friction  moment.    The  value  of  this  moment  may  be  de- 
termined if  the  moment  of  inertia  of  the  rotating  masses 
and  the  negative  acceleration  are  known. 
Let  Cf  be  the  frictional  moment  in  Ibs.-ft. 
I,    the  moment  of  inertia  in  Ibs.-ft.Vsec. 
o),  the  difference  in  angular  speeds,  in  radians  per 

per  second  per  second 
n,  the  difference  in  revolutions  per  second  per  second 
We  then  have 

Cf  =  I  (ji  =  2tz  I  n 
The  values  of   o>   and  n  are  measured  by  means  of  a 
chronograph. 

In  order  to  determine  the  moment  of  inertia,  two  tests 
are  necessary,  one  with  the  resistance  couple  Cf  alone 
and  the  other  by  applying  to  the  shaft  of  the  machine  a 
known  resistance  couple  Ci,.  In  the  first  case,  if  the  re- 
duction in  the  number  of  revolutions  is  n^  we  have 

Cf  =  2tiI  n, 
In   the    second    test   the    reduction    in    the    number    of 
revolutions  is  n..,  which  is  greater  than  r?, ;  and  we  then 
have 

Cf  -j-  Cb  =  2  .1  1  n, 
From  these  two  equations  we  derive  the  following: 

/  = ^ 

2  71  (-w,  —  nj 

In  both  tests  the  power  is  shut  off  when  the  engine  is 
rotating  at  the  same  speed  n.  Then,  in  order  to  deter- 
mine the  friction  of  the  different  paits,  a  number  of 
tests  are  made,  first  with  the  machine  completely  assem- 
bled, next  with  the  piston  removed,  then  with  the  dis- 
tribution gear  disconnected,  etc.  The  tests  should  be 
made  under  normal  operating  conditions  as  regards  lubri- 
cation, speed  and  temperature. 

The  engine  being  completely  assembled,  it  is  run  at 
normal  speed  by  the  explosion  of  the  gaseous  mixture. 
After  the  connecting  rod  head  is  disconnected,  it  is  run 
by  an  electric  motor.  However,  when  there  are  no  ex- 
plosions  in  the  engine  cylinder,   it  is  necessary  to  take 


into  account  the  fact  that  the  piston  exerts  no  side  pres- 
sure against  the  cylinder  wall  as  a  result  of  the  explo- 
sion pressure,  consequently  the  total  internal  losses  are 
not  the  same  as  those  shown  by  an  indicator  diagram 
taken  when  idling.  In  the  same  way,  the  reactions  of 
the  explosion  on  the  bearings  is  eliminated.  It  is  nec- 
essary to  assure  uniform  lubrication  during  the  tests  in 
order  that  the  various  results  may  be  comparable  among 
themselves. 

Experiments  were  made  in  Australia  some  time  ago 
by  F.  P.  Taylor  with  a  6-hp.  National,  a  40-hp.  National 
and  a  30-hp.  Crossley  engine.  The  speed  was  measured 
by  tracing  a  line  by  means  of  an  electromagnetic  stylus 
on  a  card  covered  with  lamp  black.  In  this  way  it  was 
possible  to  trace  a  curve  of  speeds,  and  the  deceleration 
was  determined  by  drawing  tangents  to  different  parts 
of  the  curve. 

The  results  obtained  from  tests  on  these  engines  per- 
mitted of  a  comparison  of  the  individual  losses  in  the 
different  engines,  which  is  made  in  Table  I. 

On  the  average  the  division  of  losses  is  as  follows: 

Piston  friction    45  per  cent 

Pumping  losses 35  per  cent 

Engine  bearing  friction 14  per  cent 

Connecting  rod 4  per  cent 

Distribution  gear 3  per  cent 

TABLE  1. 

National  Crossley      Victor 

Crankshaft  bearings 15  16  11.5 

Distribution  gear    2  4  1.5 

Pumping  loss   34  37  37 

Connecting  rod   4  3.5  5 

Piston    45  40  25 

While  all  three  of.  these  engines  were  stationary  en- 
gines, the  distribution  of  losses  in  automotive  engines 
would  no  doubt  be  very  much  the  same. 


A  TRADE  organization  for  the  British  rubber  industry 
has  been  created,  known  as  the  Institution  of  Rubber 
Industry.  It  plans  to  promote  the  interests  of  rubber 
growers,  manufacturers  and  distributors,  and  to  advance 
the  general  standards  of  the  rubber  industry.  At  the 
inaugural  meeting  of  the  new  body  it  was  brought  out  that 
the  rubber  industry  was  substantially  a  century  old;  in 
1873  the  world's  production  of  rubber  amounted  to  15,000 
tons,  while  in  1919  it  reached  nearly  400,000  tons. 
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Traffic  Facts  Shown  by  Highway 
Transportation  Surveys 

Overloading  is  prevalent  in  hauling  all  commodities.  Trucks  handle  large 
percentage  of  manufactured  products  carried  over  route  covered  hy  sur- 
veys. 3.2  passengers  per  car  is  average  determined.  2-ton  trucks  form 
16  per  cent  of  total.     Census  an  example  of  needed  transport  studies. 


THE  practice  of  overloading  trucks  is  prevalent  in  the 
carrying  of  all  commodities,  according  to  the  results 
of  two  recent  traffic  surveys  conducted  by  the  Con- 
necticut Highway  Department  in  cooperation  with  the 
Bureau  of  Public  Roads.  Other  interesting  data  were 
developed  in  the  surveys  which  form  the  beginning  of 
actual  studies  in  the  economics  of  highway  transport.  In- 
formation was  developed  concerning  the  percent  of  total 
vehicles  comprised  by  trucks  of  a  given  weight,  the  aver- 
age length  of  haul  of  the  various  commodities,  truck 
weights  per  inch  of  tire  width,  and  a  comparison  of  truck 
and  railroad  traffic. 

While  this  data  cannot  be  considered  as  final  in  any 
sense,  the  method  and  type  of  the  survey  illustrates  well 
how  the  needed  information  on  highway  transportation  can 
be  compiled  and  analyzed.  For  this  reason  the  story  of 
these  two  traffic  censuses  are  of  special  value.  The  pur- 
poses of  the  censuses  were  to  determine  the  economic  value 
of  the  highway;  the  classification  of  vehicular  traffic;  the 
gross  weight  and  wheel  loads  of  motor  trucks  and  the  ex- 
tent of  overloading;  a  basis  for  the  distribution  of  con- 
struction and  maintenance  costs;  density  of  traffic;  width 
of  vehicles  and  the  relation  of  density  and  width  of  vehicles 
to  roadway  width;  the  movement  of  freight  by  highway; 
the  speed  of  vehicles  and  to  serve  as  a  basis  for  a  formula- 
tion of  traffic  regulations. 

The  first  census  was  taken  during  the  last  two  weeks  of 
August  on  the  Hartford-Springfield  road  at  the  Massa- 
chusetts-Connecticut State  line.  The  second  census  took 
place  during  October  on  the  Boston  Post  road  at  the  town 
of  Greenwich,  Connecticut.  Each  of  the  censuses  covered  a 
period  of  fourteen  days.  The  daily  survey  covered  ten 
hours,  rotated  so  as  to  determine  the  traffic  movement  at 
the  earlier  and  later  periods  of  the  day.  Two  night  counts 
were  conducted  to  form  the  basis  for  an  estimate  of  night 
traffic.  Road  scales  were  installed  on  both  roads  to  weigh 
the  traffic  as  it  passed  over  the  road.  At  the  Greenwich 
station  a  49,000  pound  automatic  Fairbanks  scale  was 
used  in  order  to  delay  the  traffic  as  little  as  possible. 

During  the  first  census  traffic  bound  south  from  Spring- 
field, Mass.,  to  Hartford,  Connecticut,  was  weighed  whether 
empty  or  loaded.  North  bound  trucks  were  stopped,  but 
only  commodity  information  was  obtained.  The  density  of 
traffic  was  such  that  it  was  impossible  to  weigh  trucks 
going  in  both  directions.  In  the  second  census  the  east 
bound  traffic  from  New  York  was  weighed  and  west  bound 
trucks  were  stopped  only  for  commodity  information.  The 
personnel  of  the  survey  included  eight  men  to  handle  both 
truck  and  passenger  car  traffic.  During  the  second  census 
older  men  were  employed  and  the  results,  especially  the 
truck  information,  were  more  accurately  recorded.  Traffic 
was  only  slightly  delayed  by  the  observers  and  drivers  co- 
operated willingly  when  they  understood  the  purpose  for 
which  the  information  was  asked. 


During  the  first  census  the  information,  including  the 
weight  of  the  truck  was  obtained  in  an  average  of  one 
minute  and  forty-one  seconds,  the  longest  time  being  two 
minutes  and  fifty-five  seconds  and  the  shortest  one  minute. 
At  different  times  during  the  census  speed  tests  were  made 
and  one  of  the  results  of  the  survey  is  the  indication  that 
a  more  accurate  index  of  truck  speed  can  be  obtained  at  a 
place  a  few  miles  from  the  traffic  station  where  drivers 
will  not  suspect  that  the  tes.  is  being  made. 

Five  forms  were  devised  for  use  in  recording  the  data, 
copies  of  which  are  attached. 

The  cost  of  the  first  census  was  $1,693.10,  of  which 
$977.63  was  for  the  scale,  $170  for  the  cost  of  erecting  it, 
and  the  balance  for  salaries  of  the  observers.  The  C3st  of 
the  second  census  was  $3,331,  of  which  $2,700  was  for  the 
scale  and  the  balance  for  salaries  of  observers,  etc. 

The  report  on  the  censuses  is  divided  into  four  parts. 
Part  one  is  in  the  nature  of  an  introduction.  In  part  two 
are  covered  analyses  of  the  best  methods  of  obtaining  such 
information  and  of  the  passenger  traffic  recorded  and  a 
study  of  the  extent  of  truck  overloading.  Part  three  deals 
with  an  analysis  of  commodities  carried,  and  part  four  has 
to  do  with  a  study  of  the  relation  of  highway  traffic  ob- 
served to  railroad  traffic  in  the  same  section. 

Passenger  Traffic  Analyses 

28,011  passenger  cars  were  recorded  during  the  first 
census  and  for  14,036  of  the  cars  observed  the  records  were 
analyzed  to  determine  the  average  haul,  number  of  pas- 
sengers, etc.  In  the  second  census  38,566  passenger  cars 
were  recorded  and  the  records  of  5023  were  analyzed. 

The  number  of  motorcycles  and  horse-drawn  vehicles 
was  so  small  in  comparison  with  passenger  cars  ana  truck 
traffic  that  their  numbers  are  not  reported. 

All  makes  of  cars  and  all  types  including  touring  cars, 
roadsters,  and  other  special  types  were  observed  during 
the  census. 

44,950  passengers  were  transporced  in  the  observed  cars, 
south  bound  in  the  first  census.  An  average  of  3.2  pas- 
sengers per  car.  During  the  first  census  of  the  licenses 
observed  50.5  per  cent  of  the  total  were  Massachusetts 
tags;  34.9  per  cent  were  Connecticut;  7.2  per  cent  were 
New  York,  and  7.2  per  cent  were  miscellaneous. 

The  location  of  the  census  station  near  the  Massachu- 
setts-Connecticut State  line  and  the  fact  that  this  analysis 
relates  to  south  bound  traffic  accounts  for  the  high  percent- 
age of  Massachusetts  cars. 

In  the  second  census  the  average  number  of  passengers 
per  car  was  found  to  be  3.314.  The  analysis  of  license  tags 
shews  Connecticut  with  53.1  per  cent;  New  York  37.4  per 
cent ;  Massachusetts  3.2  per  cent ;  New  Jersey  3.2  per  cent. 
A  daily  average  of  6739  passenger  cars  was  found  for  the 
two  censuses  while  the  daily  truck  average  was  792. 

The  principal  movement  occurred  between  seven  o'clock 
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in  the  morning  and  eight  in  the  evening,  the  peak  load 
occurring  at  five  P.  M.  The  hourly  density  of  truck  move- 
ment from  eight  P.  M.  to  five  A.  M.  indicates  the  night 
movement  of  regular  truck  lines.  During  this  interval  an 
average  of  thirteen  trucks  passed  over  the  roads  per  hour. 

In  the  first  census  the  daily  average  of  passenger  car 
movement  for  tv^^enty-four  hours  was  2907.  The  average 
mileage  per  car  was  70.018  at  3.2  passengers  per  car,  and 
figuring  the  value  of  the  passenger  service  rendered  at  the 
railroad  rate  of  3.6  cents  per  mile  the  passenger  service 
on  the  Hartford-Springfield  road  during  the  tw^o  weeks 
was  valued  at  $327,595.50. 

During  the  second  census  the  daily  average  of  passenger 
car  movement  for  twenty-four  hours  was  3832.4.  The 
average  mileage  was  52.4.  Computing  the  value  of  the 
service  as  above  the  value  for  the  two  week  interval  was 
$355,417.04.  On  the  two  roads  together  the  value  of  the 
service  rendered  for  a  year  would  be  $17,238,326.  This 
figure  is  merely  the  value  of  the  service  rendered  by  these 
two  roads  estimating  the  value  at  railroad  rates.  It  is  not 
the  cost  of  the  service  rendered  by  the  roads. 

Truck  Overloading 

The  truck  weight  data  from  both  censuses  were  analyzed 
to  determine  the  wheel  and  axle  loads  and  to  ascertain 
what  percentage  of  the  vehicles  weighed  in  excess  of  the 
legal  limitation  of  25,000  pounds,  and  what  part  cf  the 
traffic  consisted  of  vehicles  with  wheel  loads  greater  than 
800  pounds  per  inch  of  tire  width,  and  what  proportion 
of  the  vehicles  was  overloaded  when  gauged  by  the  ca- 
pacity rating  of  the  manufacturers.  The  latter  practice  is 
referred  to  as  overloading  per  capacity.  The  weight  stand- 
ard used  in  determining  overloads  for  each  make  and 
capacity  consists  of  a  summation  of  th€  manufacturer's 
1920  weights  for  the  chassis,  body,  and  rated  capacity, 
giving  the  total  weight  when  loaded  to  rated  capacity.  The 
percentage  distribution  of  weight  recommended  by  the 
manufacturers  of  trucks  for  front  and  rear  axle  load  was 
used  as  a  standard  for  computing  overloads  on  the  front 
and  rear  axle.  To  be  conservative  5  per  cent  of  the  total 
chassis,  body  and  capacity  weight  was  added  to  the  manu- 
facturer's given  weight  in  deriving  the  standard  for  com- 


puting overloads.  One  half  of  this  5  per  cent  was  added 
to  the  front  and  rear  axle  weights  in  arriving  at  a  stand- 
ard for  measuring  overloads  per  axle. 

The  practice  of  overloading  per  capacity  is  not  confined 
to  loads  of  heavy  material  such  as  sand,  gravel,  brick  etc. 

It  is  restricted  to  no  typical  group  of  commodities,  but  is 
almost  universal. 

Apples,  beer,  butter  and  eggs,  drugs,  fish,  furniture, 
groceries,  lumber,  meat  products,  paper,  rubber  goods, 
sugar,  vegetables,  wire  are  typical  commodities  of  which 
overloads  per  capacity  were  noted. 

Of  the  cases  of  overloading  per  capacity  observed,  75 
per  cent  was  practiced  by  regular  trucking  vehicles,  25  per 
cent  by  irregular  trucks. 

Commodity  loads  exceeding  25,000  pounds  were  noted  in 
the  case  of  such  commodities  as  brick,  butter,  drugs,  eggs, 
glass,  groceries,  litharge,  meat,  plumbing  supplies,  sugar, 
vegetables  and  vinegar. 

Of  the  number  of  loads  exceeding  25,000  pounds  87.8 
per  cent  were  overloads  per  capacity;  88.7  per  cent  were 
by  regular  trucking  companies.  Thirty-nine  out  of  41 
cases  were  loaded  from  846  to  1560  pounds  per  inch  of  tire 
width  on  the  rear  axle. 

Only  4.2  per  cent  of  the  trucks  observed  were  over  5-ton 
capacity.  The  percentages  of  other  capacities  noted  were 
as  follows: 
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Width  of  Truck  Bodies 

The  least  width  of  truck  body  observed  in  the  two  cen- 
suses was  5  feet;  the  greatest  width  in  either  census  was 
9  feet,  6  inches.  Only  6  per  cent  of  all  trucks  observed  in 
the  first  census  and  5  per  cent  in  the  second  census  were 
equipped  with  bodies  exceeding  7  feet,  6  inches  in  width. 

Pneumatic  tires  were  observed  in  use  principally  on  the 
lighter  trucks ;  solid  tires  on  the  heavier  trucks  and  a  com- 
bination of  pneumatic  and  solid  on  the  front  and  rear 
wheels  respectively  principally  in  the  weight  classification 
from  3000  to  14,000  gross  weight  in  pounds.  The  use  of 
pneumatic  tires  increases  rapidly  from  2000  to  5000 
lb,  and  then  decreases  rapidly  to  10,000  lb.  The  number 
in  excess  of  10,000  lb.  is  negligible.  The  greatest  per- 
centage of  trucks  equipped  with  pneumatics  occurs  in  the 
4000  to  5000  lb.  class.  Solid  tires  begin  to  increase 
rapidly  at  5000  lb. 

The  density  of  movement  was  found  to  be  between  the 
4000  and  14,000  lb.  classes,  1378  out  of  2183  observed 
trucks  falling  in  these  classes.  Only  51  out  of  2183  or  2.3 
per  cent  exceeded  25,000  lb.  Only  7  out  of  2183  weighed 
more  than  28,000  lb. 

In  the  first  census  29  of  2266  trucks,  12.8  per  cent  were 
found  to  have  front  axle  loads  in  excess  of  800  lb.  per 
inch  of  tire  width. 

138  out  of  359,  38.44  per  cent  were  found  to  have  rear 
axle  loads  in  excess  of  800  lb.  per  inch  of  tire. 

167  of  585  or  28.55  per  cent  were  loaded  to  more  than 
800  lb.  per  inch  of  tire  width  on  both  axles. 

Overloads  on  the  rear  axle  range  from  800  to  1100  lb. 
per  inch,  density  occurring  at  900  lb. 

Overloads  on  the  front  axle  range  from  800  to  1650  lb. 
per  inch,  density  occurring  at  1100  lb. 
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In  the  second  census  the  per  cent  and  range  of  over- 
loads were  as  follows: 

Front  axle 11.9  per  cent,  800-1500  lb.,  density      950  lb. 

Rear  axle 36.5  per  cent,  800-1925  lb.,  density    1100  lb. 

Both  axles 24.6  per  cent 

In  both  censuses  the  number  of  overloads  increases  as 
tire  thickness  increases  to  IV2  inches  and  decreases  above 
that  thickness. 

The  weighted  average  overload  per  capacity  (computed 
on  basis  of  standard  defined  on  page  5)  is  39  per  cent. 
This  is  construed  to  mean  that  every  third  truck  was  loaded 
beyond  the  capacity  of  the  truck  and  tires.  A  total  of 
37.5  per  cent  were  overloaded  on  the  rear  axle,  and  40 
per  cent  were  overloaded  on  the  front  axle. 

Recommendations  Based  on  Overloading  Analysis 

1.  Classification  of  highways. 

2.  Seasonal  restriction  of  loads. 

3.  Prohibition  of  overloads  per  capacity,  and  restriction 
of  tire  to  800  pounds  per  inch  width. 

4.  Maximum  body  width  of  7  ft.  6  in. 

5.  Maximum  axle  loads  to  be  determined  for  each  make 
and  class  of  trucks  and  placed  in  conspicuous  place  on 
the  vehicle. 

Commodity  Analysis 

The  20  commodities  noted  in  greatest  bulk  in  the  second 

census,  with  the  weight  and  average  haul  of  each,  follow: 

Weight  Average  haul 

Commodity  in  pounds  in  miles 

Groceries    1,039,469  44.15 

Furniture 553,545  71.47 

Beer    421,665  72.92 

Sugar    404,640  47.26 

Household  goods    .  .  .  375,495  99.81 

Meat  products     334,410  42.75 

Rubber  goods    279,020  82.96 

Vegetables     176,893  37.68 

Poultry   159,760  32.67 

Cocoa    beans 158,518  33.12 

Merchandise    153,831  42.88 

Wire    145,550  66.50 

Grapes    14^,220  48.56 

Bananas   133,627  47.13 

.    Dry  goods    133,360  43.79 

Feed    131,140  27.10 

Silks    125,305  110.22 

Lumber     119,805  35.51 

Machinery    115,875  89.10 

Litharge     114,370  106.25 

The  longest  average  hauls  reported  were  those  of  boats 


and  yeast,  each  of  which  was  hauled  an  average  distance 
of  150  miles.  The  volume  of  these  commodities  hauled 
were:     Boats,  840  lb.;  yeast,  10,445  lb. 

The  shortest  haul  reported  was  that  of  charcoal,  2150 
lb.  of  which  were  hauled  an  average  distance  of  3.50  miles. 
The  next  shortest  haul  was  milk,  4725  lb.  of  which  were 
hauled  an  average  of  5.80  miles. 

Agricultural  products  make  up  only  14.3  per  cent  of  the 
traffic  in  the  second  census;  manufactures  and  miscella- 
neous 72.5  per  cent,  indicating,  according  to  the  report 
that  truck  movement  in  Connecticut  is  predominantly  that 
of  manufactured  goods  of  high  value  and  small  bulk. 

Because  the  survey  was  limited  to  one  season  all  agri- 
cultural products  are  not  represented  in  the  list  of  com- 
modities. The  average  haul  of  agricultural  commodities 
is  39.5  miles;  the  longest,  eggs,  is  68.21  miles. 

Extending  observed  weights  and  hauls  during  the  period 
of  the  second  census  it  is  estimated  that  the  annual  ton- 
mileage  of  agricultural  commodities  is  86,649. 

Estimated  value  of  agricultural  products  hauled  both 
ways  over  Boston  Post  Road  at  Greenwich,  based  on 
observations  of  the  second  census,  $15,075,000. 

Comparison  of  Truck  and  Railroad  TraflBc 

Comparing  the  truck  traffic  observed  in  the  second  cen- 
sus with  traffic  over  the  New  York,  New  Haven  &  Hartford 
and  Boston  &  Maine  Railroads,  the  results  are  as  follows : 

By  By  N.  Y.,       By  Boston 

Truck        N.  H.  &  H.        &  Maine 
(1918)  (1920) 

Products  of  Agriculture    .  .  .       14.3  9.4  11.8 

Product  of  Animals    11.2  3.3  3.2 

Product  of  Mines    0.5  42.5  36.8 

Product  of  Forests    1.5  6.5  13.2 

Manufacturers  and  Miscellan- 
eous           72.5  38.3  3.50 

Total  observed  east-bound  truck  traffic,  second  census, 
239,562  ton-miles. 

Adjusted  to  give  24-hr.  traffic  for  the  2-week  period, 
360,000  ton-miles,  eastbound. 

71  per  cent  of  east-bound  traffic  loaded. 
'   36  per  cent  of  west-bound  traffic  loaded. 

Estimated  traffic  both  ways  for  2-week  period,  540,000 
ton-miles. 

Assuming  this  traffic  to  be  average  for  year  the  annual 
east  and  west  movement  at  Greenwich  is  estimated  at 
14,040,000  ton-miles  of  pay  freight. 

The  average  haul  of  truck  movements  was  47.44  miles. 


A  Census  of  the  Petroleum  Refineries  in  the  United  States 


PETROLEUM  refineries  in  the  United  States  on  Janu- 
ary 1,  1922,  numbered  479  completed  plants,  with  30 
additional  plants  in  process  of  construction,  according  to 
a  statistical  summary  prepared  by  H.  J.  Lowe,  petroleum 
economist  of  the  Federal  Bureau  of  Mines.  The  indicated 
daily  refining  capacity  of  these  plants  is  2,164,050  barrels 
of  crude  oil. 

The  tremendous  increase  in  the  extent  of  the  petroleum 
refining  industry  of  the  country  is  shown  by  the  fact  that 
in  1914  but  176  petroleum  refineries  had  been  completed. 
Within  eight  years  the  number  of  refineries  has  been 
increased  by  172  per  cent. 

Texas  at  present  leads  all  other  states  in  the  volume 
of  oil  refining  business,  with  63  operating  plants,  with  a 
daily  capacity  of  345,150  barrels;  in  addition,  the  state 
had  on  January  1,  46  refineries  in  shut-down  condition, 
while  9  other  plants  were  being  built.  Oklahoma  is  the 
second  state  in  number  of  refineries,  with  54  operating 
and  43  shut  down;  operating  plants  in  this  state  had  a 
daily  capacity  of  234,650  barrels.  California,  with  34 
operating    plants,    was    refining    314,360    barrels    daily. 


Pennsylvania  had  in  operation  48  plants,  with  a  daily  re- 
fining capacity  of  114,930  barrels.  New  Jersey,  with  but 
5  refineries,  treats  224,000  barrels  of  oil  daily. 

The  importance  recently  attained  by  the  state  of  Louisi- 
ana in  this  industry  is  indicated  by  the  fact  that  14  re- 
fineries were  treating  114,350  barrels  daily,  while  11  plants 
were  in  shut-down  condition.  Kansas,  with  19  operating 
plants,  was  refining  57,650  barrels  daily;  Illinois,  with  12 
plants,  was  handling  62.050  barrels;  Wyoming,  with  11 
plants,  was  refining  89.900  barrels;  and  Indiana,  with  5 
plants  operating,  was  handling  54,300  barrels  daily. 

Of  the  479  completed  refineries  in  the  United  States, 
154  were  in  shut-down  condition  at  the  first  of  the  year. 
The  daily  refining  capacity  of  these  non-operative  plants 
was  254,610  barrels,  or  approximately  one-eighth  of  the 
entire  refining  capacity  of  the  country.  The  30  new  plants 
in  process  of  construction  will,  it  is  estimated,  add  59,950 
barrels  to  the  country's  daily  refining  capacity. 

Copies  of  the  directory  of  petroleum  refineries  in  the 
United  States  may  be  obtained  from  the  Bureau  of  Mines, 
Washington,  D.  C. 
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Automotive  Industry  Organizes  for 

International  Trade 

Foreign  trade  will  absorb  from  5  to  15  per  cent  of  American  automotive 
production.  This  may  mean  the  difference  between  profit  and  loss.  The 
trade  associations  have  recognized  the  practical  help  that  can  be  given  by 
the  Automotive  Division  of  Bureau  of  Foreign  and  Domestic  Commerce. 
This  report  presents  information  of  vital  importance  to  manufacturers. 


AUTOMOTIVE  transportation  is  an  international  in- 
stitution. Automobiles,  motor  trucks,  motorcycles, 
motor  boats  and  aircraft  provide  the  transporta- 
tion so  necessary  to  modern  civilization. 

The  introduction  of  the  internal  combustion  engine  is 
fraught  with  more  significance  than  any  other  recent  de- 
velopment in  the  great  territories  of  North  and  South 
America,  Europe,  Africa,  Asia  and  the  Pacific.  Just  as 
the  steamboat,  the  locomotive  and  the  telegraph  were 
the  vehicles  that  brought  about  the  world  upbuilding  of 
the  nineteenth  century,  following  the  devastation 
wrought  by  the  long  Napoleonic  conflicts,  so  will  the 
automobile,  the  airplane  and  the  motor  boat  guide  the 
twentieth  century  and  speed  up  the  economic  develop- 
ment that  must  follow  the  World  War. 

To  the  automotive  industry  of  America  has  fallen  the 
leadership  and  the  direction  of  this  world  wide  need  for 
transportation.  The  American  industry  alone  is  pre- 
pared to  supply  the  essential  passenger  cars,  motor 
trucks  and  attendant  equipment.  Its  ability  to  build 
and  produce  these  vehicles  places  upon  it  an  obligation 
of  education  and  service  far  transcending  the  continen- 
tal limits  of  the  United  States. 

America  has  a  duty  and  an  opportunity.  It  is  her 
commercial  destiny  not  merely  to  export  American-made 
automotive  vehicles  and  equipment  but  to  bring  to  the 
entire  world  the  benefits  of  efllcient  transportation  on 
the  road,  in  the  water  and  through  the  air. 

This  report  has  been  prepared  by  the  international 
trade  committees  of  the  several  associations  having  to 
do  with  the  manufacture  and  distribution  of  the  various 
automotive  products.  The  purpose  is  to  explain  some- 
thing of  the  assistance  that  may  be  accorded  them 
in  building  up  their  international  sales.  The  belief  of 
the  committees  of  these  associations  and  the  sub-commit- 
tee preparing  this  report  is  that  our  industry  cannot 
longer  delay  in  taking  its  rightful  place  in  this  world 
movement.  Other  countries  naturally  will  find  it  worth 
while  to  take  advantage  of  the  production  facilities 
which  have  been  so  highly  developed  in  this  country  dur- 
ing the  last  two  decades. 

Each  company  and  each  firm,  no  ma'ter  how  large  or 
small,  should  investigate  the  possibilities  for  the  use 
and  sale  of  its  products  in  these  other  countries.  Many 
companies,  it  may  be  found,  have  no  place  in  this  trade, 
as  the  character  of  their  products,  the  volume  or  pro- 
duction or  other  conditions  may  not  warrant  more  than 
a  local  merchandising  effort.  But  to  numerous  others 
a  definite  volume  of  international  sales  seems  assured  if 
they  will  but  make  an  honest  and  careful  campaign  to 
obtain  it.     To  such  firms,  this  report  is  directed. 

The  value  of  this  trade  is  two-fold.     The  first  is  that 


it  will  absorb  a  certain  percentage  of  production — 5,  10, 
15,  perhaps  20  or  30  per  cent — in  any  event,  the  final 
proportion  that  may  mean  the  dift'erence  between  profit 
and  loss.  Secondly,  it  insures  a  definite  volume  of 
monthly  production.  Sales  seasons  differ  throughout  the 
world.  When  the  curve  of  demand  is  falling  in  the 
northern  countries  the  change  in  season  swings  the  sales 
upward  in  territories  south  of  the  equator,  thus  assur- 
ing a  more  continuous  production  than  is  possible  if 
only  one  territory  is  cultivated. 

The  question  is  not  so  much  as  to  the  value  of  inter- 
national trade  but  as  to  how  it  may  be  obtained.  Thus 
we  come  to  the  real  purpose  of  this  report,  which  is  to 
explain  the  work  and  the  activities  of  the  Automotive 
Division  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, organized  under  the  Bureau  of  Commerce  to  aid 
in  the  enlargement  of  the  international  sales  of  Ameri- 
can-made automotive  products. 

The  object  of  the  Bureau  is  to  collect  and  disseminate 
information  on  the  various  markets  and  to  lend  every 
hand  in  the  promotion  of  commercial  relations  between 
this  and  other  countries.  Previously  the  Bureau  con- 
sisted only  of  regional,  technical  and  service  divisions, 
but,  in  1921,  to  these  older  divisions  were  added  an  addi- 
tional twelve,  each  of  which  embraces  a  special  commod- 
ity, such  as  agricultural  implements,  rubber  (including 
tires),  electrical  equipment,  fuel,  foodstuffs,  lumber,  tex- 
tiles, etc.  Naturally,  because  of  the  great  strides  al- 
ready made  in  the  international  field  by  the  American 
automobile,  one  of  the  new  divisions  concerns  itself  with 
automotive  products. 

Under  this  division  fall  passenger  cars,  motor  trucks, 
motorcycles,  marine  engines  and  motor  boats,  airplanes 
and  aircraft,  with,  of  course,  the  parts,  units,  accessories 
and  service  equipment  that  go  with  them.  These  prod- 
ucts constitute  the  automotive  industry  and  it  is  the 
development  of  their  use  for  which  the  Automotive  Di- 
vision is  working. 

An  outline  of  organization  shows  Herbert  Hoover,  as 
Secretary  of  Commerce,  the  head  of  the  Department  of 
Commeice.  Under  him  is  the  Bureau  of  Foreign  and 
Domestic  Commerce,  directed  by  Dr.  Julius  Klein,  with 
the  Automotive  Division  as  one  of  its  component  parts. 
This  division  is  directed  by  Gordon  Lee  with  M.  H. 
Hoepli  as  assistant  chief. 

The  organic  act  which  created  the  Bureau  provides 
that  its  name  shall  embrace  both  foreign  and  domestic 
commerce,  but  that  is  almost  a  misnomer,  at  least  so  far 
as  the  present  work  of  the  Bureau  and  of  the  Automo- 
tive Division  is  concerned.  Its  activities  are  entirely 
directed  to  the  promotion  of  foreign  commerce,  although 
this  requires  constant  contact  and  work  with  manufac- 
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turers  and  distributors  at  home.  Later,  it  is  expected 
that  some  phases  of  the  domestic  trade  will  come  under 
the  bureau  activities  but,  as  now  functioning,  it  is  ex- 
clusively devoted  to  the  upbuilding  of  overseas  business. 

The  Bureau  and  the  Automotive  Division  act  solely  in 
an  advisory  capacity,  furnishing  information  upon  which 
American  manufacturers  and  distributors  may  obtain 
international  outlets.  To  understand  the  extent  of  this 
information,  a  review  of  the  established  contacts  through- 
out the  world  and  at  home  is 
essential.  

There  are  in  other  countries 
approximately  1000  official 
representatives  of  the  Ameri- 
can government,  these  being 
commercial  attaches  and  trade 
commissioners  in  the  larger 
centers,  consuls  and  consular 
These  repre- 
co-operating 
in  the  work 
An  automo- 


representatives. 
sentatives  are 
wholeheartedly 
of  the  Division, 
five  trade  commissioner  is  now 
traveling  in  the  Far  East  and 
another  will  leave  shortly  for 
Europe.  Each  of  these  thou- 
sand or  more  officials  is  trans- 
mitting up-to-the-minute  and 
thoroughly  reliable  informa- 
tion back  to  this  country  for 
clearance  to  the  industry 
through  the  various  channels 
that  are  being  provided.  In 
addition  to  their  reports,  the 
Division  is  receiving  a  vast 
amount  of  material  from  un- 
official sources,  from  business 
publications  and  daily  news- 
papers published  in  other 
countries  and  from  travelers 
and  visitors  who  come  in  con- 
tact with  the  Division  and  its 
representatives,  either  at  home 
or  abroad. 

These  reports  provide  sur- 
veys of  the  trade,  including 
past,  present  and  potential  de- 
velopments. Statistical  infor- 
mation is  supplied  regarding 
registration,  importation,  ex- 
portation, etc.,  and  other  re- 
ports, frequently  by  cable- 
gram, are  regularly  received 
regarding  current  market  con- 
ditions, significant  develop- 
ments and  trade  opportunities. 
The  material  is  transmitted  to 
the  Automotive  Division  either 


IHIS  report  outlines  the  opportunities 
available  for  American  automotive 
manufacturers  in  international  trade  and 
shows  how  practical  commercial  assistance 
is  being  given  by  the  Automotive  Division  of 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce, under  the  direction  of  Gordon  Lee. 

The  report  was  prepared  under  the  direc- 
tion of  the  following  representative  com- 
mittees: 

National  Automobile  Chamber  of  Commerce: 
J.  Walter  Drake  (Hupp  Motor  Car  Corp), 
chairman,  and  George  F.  Bauer,  secretary, 
Foreign    Trade    Committee,    366    Madison 
Avenue,  New  York  City. 
Motor  and  Accessory  Manufacturers'   Asso- 
ciation: 
W.   O.   Rutherford    (B.   F.   Goodrich   Co.), 
chairman,  and  M.  Lincoln  Schuster,  secre- 
tary,  Foreign  Trade   Committee,   33   West 
42d  Street,  New  York  City. 
Automotive  Equipment  Association: 

S.  D.  Black  (Black  &  Decker  Mfg.  Co.)  and 
Graham  W.  Brogan  (Black  &  Decker  Mfg. 
Co.),  Foreign  Trade  Committee,  City  Hall 
Square  Building,  Chicago. 
Aeronautical  Chamber  of  Commerce: 

Luther    K.   Bell,    501    Fifth   Avenue,    New 
York  City. 
Motorcycle  and  Allied  Trades  Association: 
W.  G.  McCann  (Hendee  Mfg.  Co.),  chair- 
man,   Foreign    Trade    Committee,    Spring- 
field, Mass. 
National    Association    of    Engine    and    Boat 
Manufacturers : 
Ira  Hand,  secretary,  29  West  39th  Street, 
New  York  City. 
Association  of  Automotive  Equipment  Manu- 
facturers: 
Noah  Van  Cleef  (Van  Cleef  Bros.),  chair- 
man Foreign  Trade  Committee,  and  W.  E. 
Green,  secretary,  3222   Washington  Blvd., 
Chicago. 
The  Class  Journal  Co.: 

George  E.  Quisenberry  (El  Automovil 
Americano),  239  West  39th  Street,  New 
York  Citv. 


tribution  channels,  dealer  establishments  and  other  sim- 
ilar topics  have  been  or  are  being  submitted  to  all  over- 
seas representatives.  The  registration  questionnaire,  as 
an  example,  provides  for  a  careful  and  authoritative 
world  census  on  passenger  cars,  motor  trucks,  motor- 
cycles, airplanes  and  fire  fighting  equipment.  Returns 
from  it  are  being  tabulated  as  they  are  received,  dis- 
trict by  district,  the  results  being  made  public  from 
time  to  time.  This  census  will  prove  of  immense  value 
,,_,,, , _^^^ to  motor  equipment  manufac- 
turers in  laying  out  and  plan- 
ning their  sales  campaigns 
and  it  will  enable  them  to  pic- 
ture the  markets  as  they  ex- 
ist at  present  or  may  be  ex- 
pected to  develop  in  the  years 
to  come. 

Monthly  reports  are  being 
received,  by  cable,  from  the 
important  territories,  these  re- 
ports being  both  general  and 
specific  in  nature.  The  De- 
partment representatives  re- 
view the  economic,  agricul- 
tural, financial  and  industrial 
conditions  in  each  territory, 
thus  drawing  a  conclusive 
showing  of  the  possibilities  of 
that  market  for  immediate  or 
future  business.  A  recent  step 
forward  is  the  enlargement 
of  cable  service  so  that  each 
of  the  monthly  cable  reviews 
will  give  specific  information 
on  automotive  conditions.  It 
must  be  remembered  that  the 
automotive  industry  is  in  the 
forefront  of  American  indus- 
tries having  international  pos- 
sibilities and  this  special  ref- 
erence in  the  cable  reports  was 
deemed  essential  as  a  merited 
recognition  of  its  importance. 
The  world  stands  in  great 
need  of  American  automotive 
equipment.  The  passenger 
car  and  motor  truck  and  other 
equipment  that  has  negotiated 
the  roads  of  Kansas.  Missouri, 
Oklahoma,  Iowa  or  Nebraska, 
is  likewise  the  vehicle  best 
suited  to  overcome  similar 
conditions  and  to  give  the 
maximum  of  service  in  Mexico, 
Patagonia.  South  Africa.  In- 
dia and  other  countries.  This 
committee  oelieves  that  no- 
where  else    are   produced   the 


automatically  and  at  stated  in-     automobiles,   airplanes,   motor 


tervals  or  upon  special  occa- 
sion. When  a  tender  is  offered,  for  instance,  for  motor 
trucks  in  Brazil,  Spain  or  Japan,  or  for  motorized  fire 
fighting  equipment  or  airplanes  in  Bombay,  Buenos  Aires 
or  Capetown,  full  information  concerning  it  is  sent  to 
the  Division,  either  by  mail,  or,  if  the  time  is  short,  by 
cable  and  is  then  supplied  at  once  to  manufacturers  and 
distributors  here.  Dozens  of  such  inquiries  are  being 
received  each  week  from  numerous  countries  covering 
all  automotive  products,  ranging  from  aircraft  to  ac- 
cessories and  service  equipment. 

Questionnaires    dealing    with    local    registration    dis- 


boats  and  motorcycles,  regard- 
less of  price  class,  quality,  durability  or  finish,  that  com- 
prise the  American  output  and  it  likewise  believes  that 
these  are  the  products  that  must  fill  the  myriad  trans- 
portation needs  of  practically  every  territory.  The  air- 
plane was  invented  in  America  and  the  automobile,  the 
motor  truck  and  the  motor  boat  were  brought  to  their 
present  high  standard  of  efficiency  and  value  through 
the  development  that  has  taken  place  in  this  country. 
Nowhere  else  has  the  conception  been  held  that  the  auto- 
mobile is  a  vehicle  of  transportation  and  nowhere  else 
has   it  been  so  perfected.     Consequently  the   American 
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automobile  stands  upon  the  threshold  of  a  world  use  so 
large  that  its  possibilities  can  be  little  more  than  imag- 
ined. As  we  have  built  up  our  home  demand  and  as  we 
have  evolved  its  many  uses — from  the  Atlantic  to  the 
Pacific  and  from  the  Great  Lakes  to  the  Rio  Grande — 
so  also  is  the  remainder  of  the  world  looking  for  the 
simplified  but  meritorious  automotive  vehicle  of  Ameri- 
can design  to  furnish  the  transportation  needed  in  city, 
town  and  rural  district. 

The  Automotive  Division  is  seeking  to  bring  back  the 
picture  of  these  developing  markets  so  that  full  advan- 
tage may  be  taken  of  the  num.erous  opportunities  for 
trade  that  are  being  offered.  Let  us  go  further  into  the 
manner  in  which  the  Division  functions. 

The  information  gathered  from  all  overseas  centers 
must  be  transmitted  to  the  trade  if  it  is  to  have  any 
value.  Some  of  the  material  is  of  no  practical  value  and 
naturally  is  discarded.  A  part  is  not  suited  for  publi- 
cation but  is  valuable  for  reference  purposes  and  is  in- 


corporated into  permanent  files.  Some  is  confidential  or 
semi-confidential  and  distribution  must  be  guarded  ac- 
cordingly. Other  material  is  released  at  once  to  the 
automotive  business  papers,  the  daily  press  or  is  pub- 
lished in  other  form.  The  large  bulk  of  all  the  informa- 
tion finds  immediate  transmission  to  the  trade. 

The  first  contact  of  the  Division  with  the  industry  is 
through  "Commerce  Reports,"  the  weekly  publication  of 
the  Bureau.  It  contains  an  automotive  section,  together 
with  a  resume  of  conditions  in  the  different  centers  and 
a  list  of  trade  opportunities  or  leads  for  immediate  busi- 
ness. This  committee  recommends  to  all  interested  firms 
or  individuals  a  subscription  to  this  report. 

A  second  contact  is  through  the  Exporters  Index.  To 
all  firms  properly  listed  on  the  index,  confidential  bulle- 
tins and  lists  of  trade  opportunities  are  sent  from  day 
to  day  as  they  are  received.  Only  firms  of  undoubted 
American  foundation  and  standing  are  placed  in  the  in- 
dex by  the  Department  of  Commerce.     This   committee 
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recommends  that  all  companies  avail  themselves  of  this 
opportunity.  Information  concerning  it  and  the  proper 
blank  forms  for  listing  may  be  obtained  either  from  the 
committees  of  the  various  associations  or  direct  from 
the  Division. 

Lists  of  overseas  dealers  also  are  in  process  of  forma- 
tion and  will  be  supplied  upon  request.  Lists  of  this  na- 
ture previously  furnished  have  given  little  information 
upon  which  a  manufacturer  or  exporter  might  base  a 
sales  campaign,  but  this  fault  is  being  corrected  and 
those  now  coming  from  the  Division  contain  many  more 
facts  than  formerly  was  the  case. 

Reference  files  of  the  Division  are  also  open  to  the 
trade.  Of  primary  importance  are  those  under  such  gen- 
eral subjects  as: 


Aircraft 

Automotive  Transportation 

Statistics 

Markets 

Service 

Legislation 

Motor  Boats 

Transportation  Possibilities 

Production 


Sales  Promotion 

Miscellaneous 

Parts  and  Accessories 

Automobiles 

Motor  Trucks 

Customs 

Contingent  Factors 

Distribution 

Preferential  Specifications 


These  files  are  subject  to  indefinite  expansion  and  are 
so  flexible  as  to  permit  the  establishment  of  numerous 
sub-headings.  Key  indices  are  kept  so  that  reference  to 
all  subjects  is  readily  possible  and  the  Division  is  build- 
ing up  a  library  containing  automotive  reference  books 
and  business  journals.  Furthermore,  the  Division  is 
preparing  special  reports  upon  each  territory,  with  dis- 
tribution points  outlined,  potential  demand,  customs, 
preferences,  tariffs,  etc.  Many  of  these  reports,  some 
specifically  considering  road  and  highway  construction, 
have  been  brought  out  and  others  are  in  the  hands  of 
printer  or  are  nearing  completion. 

Tariff  laws  and  special  regulations  of  each  country  are 
being  studied  for  their  import  to  the  industry  and  spe- 
cial bulletins  upon  these  subjects  are  promised  within  a 
short  time.  This  committee  believes  that  American 
manufacturers,  distributors  and  exporters  will  find  the 
files,  libraries  and  reports  of  utmost  importance  in  re- 
gard to  whatever  international  campaigns  may  be  under 
way. 

The  Division,  if  its  full  value  is  to  be  returned  to  the 
industry  and  if  the  industry  is  to  profit  from  it  accord- 
ing to  the  full  opportunities  presented,  must  be  consid- 
ered as  being  other  than  an  academic  institution.  That 
it  is  not  academic  will  be  borne  out  amply  by  any  con- 
tact and  regardless  of  any  preconceived  notions  that 
may  be  held  because  of  its  location  at  Washington  and 
its  organization  under  a  government  department.  This 
committee  believes  in  the  work  of  the  Division  only  after 
a  full  investigation  and  because  of  what  it  already  has 
completed  or  has  instituted. 

Gordon  Lee,  the  chief,  came  to  the  division  from  the 
industry  itself,  his  appointment  having  been  largely  at 
the  direction  of  the  National  Automobile  Chamber  of 
Commerce.  Lee  has  been  associated  with  the  industry 
for  years  and  was  a  member  of  the  family  of  George  B. 
Selden,  the  inventor  of  the  automobile.  Aside  from  ex- 
tensive domestic  experience  in  the  manufacture,  distribu- 
tion and  sale  of  motor  cars,  trucks  and  motor  tractors, 
he  has  traveled  extensively  abroad  as  an  automotive  rep- 
resentative. Since  his  appointment  in  1921,  Lee  has 
made  various  trips  to  the  automotive  centers  and  is  thus 
keeping  in  close  touch  with  developments  in  the  domestic 
field,  this  naturally  being  necessary  for  a  proper  survey 
of  the  international  markets. 

Much   of  the  organization  work  of  the  division  has 


been  in  the  hands  of  M.  H.  Hoepli,  assistant  chief  of  the 
Division.  Previous  to  his  present  work,  Hoepli  was 
executive  research  assistant  for  one  of  the  largest 
American  automotive  corporations.  In  addition  he  has 
had  first  hand  experience  abroad. 

Much  of  the  information  collected  by  the  Division  will 
be  distributed  to  the  various  manufacturers  through  the 
associations  of  which  they  are  members  and  by  the  auto- 
motive business  papers.  These  contacts  have  already 
been  formed  by  the  Division  through  the  associations 
previously  listed. 

International  trade  bulletins  already  are  being  sent 
out  to  all  members  by  the  National  Automobile  Chamber 
of  Commerce,  the  Motor  and  Accessory  Manufacturers' 
Association  and  the  Aeronautical  Chamber  of  Commerce. 
Arrangements  for  similar  bulletin  service  are  being  con- 
sidered by  the  Automotive  Equipment  Association,  the 
Motorcycle  and  Allied  Trades  Association  and  the  Na- 
tional Association  of  Engine  and  Boat  Manufacturers. 

Thus  it  will  be  seen  that  the  American  industry-  is 
advantageously  situated  to  take  its  proper  place  in  the 
international  automotive  development.  This  committee 
believes  that  the  Automotive  Division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  will  prove  of  immense 
help  in  aiding  and  guiding  the  industry-  in  matters  per- 
taining to  international  sales.  Subjects  of  practical  im- 
portance at  the  time  of  writing  include  the  following: 

The  fostering  of  wider  and  cheaper  distribution  of 
gasoline  and  kerosene. 

The  use  of  alcohol  as  a  motor  fuel  in  those  territories 
where  it  may  be  produced  economically. 

The  upbuilding  of  service  and  distribution  facilities. 

The  promotion  of  local  automobile  shows  and  exposi- 
tions. 

The  furtherance  of  good  roads  and  highway  improve- 
ment. 

The  development  of  motor  bus,  passenger  and  freight 
carrying  lines. 

The  establishment  of  commercial  aviation  projects. 

The  extension  of  motor  boat  use. 

To  these  may  be  added  the  production  and  exhibition 
of  motion  picture  films  explanatory'  of  the  American 
automotive  idea,  the  packing  of  international  shipments, 
the  organization  of  automotive  dealer  associations  in 
the  various  foreign  ceiiters  and  the  participation  by 
manufacturers  and  distributors  in  merchandising,  serv- 
icing and  financing  all  automotive  products. 

The  committee  believes  that  the  international  markets 
offer  wide  possibilities  for  the  many  American  firms 
which  will  intelligently  and  honestly  seek  its  develop- 
ment. The  committee  believes  likewise  that  the  best 
ideals  and  the  highest  integrity  of  American  business 
should  be  maintained  and  safeguaraed  at  all  times  in 
this  international  commerce. 

The  world's  needs  for  transportation  have  been  little 
more  than  touched  and  the  coming  months  and  years  are 
so  fraught  with  promise  that  this  committee  hopes  every 
real  American  firm  will  investigate  without  delay  and 
determine  what  position  it  should  occupy  in  this  great 
business. 


ACCORDING  to  German  patent  No.  810.261.  to  the 
Badische  Aiiilin  and  Sodafabrik.  rust  can  be  re- 
moved from  iron  parts  by  treating  them  first  with  a 
dilute  acid  solution  and  at  the  same  time  or  later  on 
with  a  mixture  made  up  of  an  emulsion  of  oil  or  grease, 
as,  for  example,  80  parts  of  water.  20  parts  of  hydro- 
chloric acid  of  20  deg.  Baume  and  25  parts  of  a  10  per 
cent  mineral  oil  emulsion.  The  iron  parts  remain  in  the 
bath  until  the  rust  disappears  and  they  are  then  rinsed 
and  dried. 
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Practical  Progress  in  S.  A.  E.  Fuel 

Research  Program 

Fuel  research  is  being  carried  out  in  four  parts.  Tests  are  under  way  at 
Bureau  of  Standards,  and  at  a  number  of  automobile  plants.  Purpose  is 
to  determine  what  sort  of  fuels,  as  regards  volatility,  will  give  the  aver- 
age operator  most  transportation  miles  per  barrel  of  crude  oil  used. 


THE  automotive  industry  recognized  some  time  ago 
the  necessity  for  a  careful  study  of  the  fuel  prob- 
lem. Viewed  from  the  standpoint  of  the  automo- 
tive executive  the  fuel  question  may  properly  be  stated  as 
follows: 

"What  sort  of  fuels,  as  regards  volatility,  will  give  the 
average  operator  the  most  miles  of  transportation  per 
barrel  of  crude  oil  used  in  the  production  of  this  fuel?" 
Or,  in  more  technical  terms,  "What  are  the  relations  be- 
tween fuel  volatility,  fuel  consumption  of  the  average 
vehicle,  and  fuel  produced  per  barrel  of  average  crude?" 

We  know  that  increasing  end-point  increases  the  avail- 
able number  of  gallons  of  motor  fuel,  supposedly  de- 
creasing the  cost  per  gallon,  and  that  it  qualitatively 
increases  the  average  consumption,  thus  tending  to  in- 
crease the  total  cost  of  fuel.  Neglecting  for  the  moment 
other  ill  effects,  it  is  obvious  that  there  is  here  involved 
a  broad  question  of  economic  balance.  When  adding 
heavy  ends  increases  the  number  of  gallons  consumed 
more  than  the  cost  per  gallon,  we  lose. 

We  may  expect  both  industries  to  be  best  served  when 
the  motor  gasoline  produced  from  a  barrel  of  crude  de- 
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livers  the  most  mileage  to  the  average  vehicle.    The  ac- 
companying drawing  illustrates  this  point. 

A  barrel  of  crude  oil  will  produce  more  or  less  gaso- 
line, depending  upon  its  volatility.  If  the  volatility  is 
correctly  chosen,  the  total  ton-miles  of  transportation 
per  barrel  of  crude  will  be  a  maximum.  If  unnecessarily 
volatile,  the  amount  of  fuel  will  be  small  and  the  mileage 
less.  If  too  poor,  while  the  quantity  of  fuel  will  be  larger, 
the  miles  per  gallon  will  be  less  and  the  total  ton-miles 
will  be  r.gain  less  than  the  maximum. 


To  put  the  question  in  such  a  form  that  it  will  indicate 
the  technical  answer  we  require,  we  may  consider  two 
curves : 
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Curve  A  has  some  such  form  as  is  shown.  Fuel  con- 
sumption goes  up  at  an  increasing  rate  as  volatility  goes 
down.  But  we  know  nothing  as  yet  about  numerical 
values  of  the  co-ordinates.  Curve  B  should  be  more 
easily  determined.  Refining  figures  can  show  how  much 
motor  fuel  of  any  given  volatility  can  be  produced  from 
an  average  barrel  of  crude  by  any  selected  process.  An 
answer  to  the  above  question  requires  both  of  the  curves 
A  and  B  plotted  together.  This  shows  that  there  will  be 
some  point,  0,  beyond  which  the  increase  in  consump- 
tion exceeds  the  increase  in  production.  At  about  this 
point  the  total  cost  of  fuel  will  increase. 

A  systematic  research  program  to  accomplish  the  de- 
sired result  has  now  been  started,  under  the  supervision 
of  the  Research  Department  of  the  Society  of  Automotive 
Engineers,  which  department  will  compile  the  results  of 
the  tests  as  well.  This  research  program  may  best  be 
described  briefly  in  four  parts: 

1.  Preparation  of  fuels. 

Several  of  the  refineries  have  made  up  batches  of  ex- 
perimental motor  fuels,  the  volatility  of  which  has  been 
decided  upon  after  careful  consideration.  Four  fuels 
are  to  be  used,  ranging  in  volatility  from  aviation  gaso- 
line to  the  heaviest  which  can  be  used  in  practical  serv- 
ice. Thp  U.  S.  Bureau  of  Mines  is  in  charge  of  the  speci- 
fications for  these  fuels  and  will  make  tests  as  to  their 
quality,  as  well  as  control  tests  on  fuel  samples  to  be 
submitted  by  the  various  companies  running  the  tests. 

2.  Road-laboratory  tests  of  vehicles. 

The  United  States  Bureau  of  Standards  has  prepared 
a  program  of  road  tests  to  be  made  on  each  of  the  half 
dozen  models  of  passenger  cars  representing  the  largest 
production.  For  the  purpose  of  these  tests,  a  most  com- 
plete layout  of  indicating  and  recording  instruments  has 
been  specially  designed  and  built  at  the  bureau  by  means 
of  which  accurate  records  of  fuel  consumption  and  all 
elements  of  car  performance  can  be  made  under  all  con- 
ditions of  normal  road  service.  Thus  the  effect  of  the 
experimental  fuels  on  both  car  mileage  and  car  perform- 
ance will  be  accuratelv  known. 
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3.  Service  road  tests  of  vehicles  by  manufacturers. 

A  number  of  makers  of  the  cars  representing  the 
largest  production  are  each  to  put  through  a  road  test 
program  with  a  number  of  their  own  cars  in  the  hands  of 
average  drivers  and  in  average  service,  to  supplement 
the  above  part  of  the  program  by  securing  average  re- 
sults with  a  large  number  of  cars  under  average  service 
conditions.  The  companies  making  these  tests  include 
Studebaker,  Packard,  Dodge,  Chevrolet,  Stromberg  and 
International  Harvester. 

4.  Road  tests  by  United  States  Government. 


by  the  Bureau  of  Standards,  making  use  of  fleets  of 
Government-owned  vehicles  in  Philadelphia  and  Pitts- 
burgh. This  program  will  require  the  use  of  about 
80,000  gallons  of  fuel  in  several  hundred  vehicles.  The 
three  cities  were  selected  because  of  their  diverse  road 
conditions,  Pittsburgh  being  very  hilly  and  Philadelphia 
almost  level. 

When  these  tests  are  completed,  the  research  depart- 
ment of  the  Society  of  Automotive  Engineers  should  be 
in  a  position  to  supply  information  which  will  make  pos- 
sible better  economic  use  of  the  petroleum  resources  and 
longer  postponement  of  the  time  when  costs  of  fuel  will 


A  very  extensive  series  of  road  tests  is  also  being  run      retard  the  development  of  automotive  transportation. 


Gasoline  Powered  Industrial  Lift  Truck 


A  GASOLINE  powered  elevating  platform  truck  to  be 
knowTi  as  the  Clark  Truklift  has  been  put  in  produc- 
tion by  the  Clark  Tructractor  Co.  It  conforms  in  appear- 
ance and  uses  to  the  electric  elevating  lift  trucks  which 
have  been  used  in  industrial  plants  for  several  years.  Low 
initial  cost,  ease  of  maintenance,  flexibility  and  continu- 
ous service  are  characteristics  claimed  for  it  by  the 
builders. 

The  loading  platform  measures  26  x  54  in.  and  will  ele- 
vate its  load  of  4000  lb.  from  a  minimum  of  11  to  a  maxi- 
mum of  16  in.  above  the  floor  in  eight  seconds.  There  are 
automatic  stops  for  both  the  up  and  down  limits,  and  eleva- 
tion can  be  stopped  by  the  hand  control  lever  at  any  point. 
The  lifting  mechanism  is  operated  by  hydraulic  pressure. 
Power  for  locomotion  and  elevating  the  load  is  derived 
from  a  15-hp.,  4-cylinder,  3%  x  A^z  in.  tractor  engine 
which  is  mounted  at  the  rear  in  a  closed  compartment  con- 
taining the  transmission,  the  governor,  the  vacuum  tank 
and  the  radiator. 

A  three-point  suspension  is  used,  the  steering  wheel 
forks  being  supported  in  a  steel  casting  whith  is  pivoted  at 
the  center  of  the  frame  on  a  chrome  nickel  steel  pin  2  in. 
in  diameter.  The  drive  is  through  a  Clark  bevel  gear  axle 
fitted  with  ball  and  roller  bearings.  Driving  wheels  are 
cast  steel  with  pressed-on  10^2  x  5  in.  rubber  tires, 
whereas  the  steering  wheels  are  of  the  cast-steel  disk  type 
with  pressed-on  16  x  3^/^-in.  rubber  tires. 

The  driving  and  elevating  controls  are  mounted  on  the 
rear  of  the  engine  compartment  and  are  operated  by  the 
driver  who  drives  standing.  The  brake  pedal  is  under 
the  driver's  foot  and  so  arranged  that  the  Truklift  stops 
automatically  if  for  any  reason  the  operator  steps  off  while 
the  machine  is  running. 


The  total  weight  of  the  Truklift  ready  for  work  is 
2500  lb.;  its  over-all  length  is  107  in.,  the  width  ^o^U  in. 
and  the  height  51  in.  The  machine  has  two  speeds  in  each 
direction  and  is  claimed  to  be  able  to  climb  a  10  per  cent 
grade  with  a  4000  lb.  load. 


Clark  Truklift  in  operation    and  view  from   underneath 


RECENT  experiments  with  gasoline-driven  cars  and 
comparative  costs  of  operation  of  this  form  of  equip- 
ment and  steam  trains  hold  out  the  hope  that  passenger 
service  now  conducted  at  a  loss  on  about  50,000  miles  of 
American  railroads  may  be  turned  to  a  profit.  Including 
25,000  miles  of  short  lines  and  25,000  miles  of  branch 
lines  of  Class  1  roads,  to  both  of  which  this  sort  of 
equipment  is  especially  adapted,  about  19  per  cent  of  the 
country's  mileage  lends  itself  to  the  change. 

The  first  thing  the  motor  car  does  is  to  reduce  the 
number  of  the  crew  by  half.  As  the  wages  of  engineers 
and  motormen  are  influenced  in  part  by  "weight  on 
drivers,"  the  actual  pay  is  reduced  by  more  than  half, 
the  motormen  falling   under  the  minimum  clasification. 

Pittsburgh  &  Shawmut  has  two  motor  cars  in  operation 
— one  out  of  Brookville  on  a  98-mile  run  and  one  out  of 
Kittanning  on  an  83-mile  run.    The  wages  of  the  crew  on 


these  runs  are  respectively  17' 2  cents  and  22^,0  cents  a 
train-mile.  The  cars  average  6.8  miles  a  gallon  of  gasoline. 
According  to  Dwight  C.  Morgan,  vi^e  president,  in  a 
statement  to  "Railway  Age,"  total  cost  of  operation,  in- 
cluding wages,  materials  and  supplies,  fuel  and  4  per  cent 
depreciation,  amounts  to  35  cents  a  mile.  The  cost  of 
operation  of  light  steam  equipment,  based  on  the  same 
method  of  ascertaining  costs,  is  71  cents  a  mile,  or  more 
than  double. 


THE  Engineering  Advertisers'  Association  of  Chicago 
is  now  publishing  a  monthly  bulletin  in  the  interest 
of  its  members.  The  Bulletin  gives  a  digest  of  the 
speeches  made  at  the  various  meetings  and  also  includes 
other  information  and  facts  regarding  the  movement  of 
goods  from  industry  to  industry,  personal  notes,  etc. 
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Two  S.  A.  E.  Sections  Join  in  Discussion 

of  Chassis  Losses 

Metropolitan  and  New  England  Section  members  attend  joint  meeting  at 
Mason  Laboratory,  Yale  University,  to  inspect  chassis  testing  equipment 
and  participate  in  discussion  of  paper  by  Prof.  Lockwood  outlining  an 
investigation  of  the  frictional  losses  in  tires  and  other  parts  of  the  chassis. 


New  Haven,  April  22. 

MEMBERS  of  the  Metropolitan  and  New  England 
Sections  of  the  Society  of  Automotive  Engineers 
held  a  joint  meeting  here  to-day  for  the  purpose 
of  hearing  and  discussing  a  paper  on  frictional  losses  in. 
automobile  chassis,  by  Prof.  E.  H.  Lockwood  of  Sheffield 
Scientific  School,  Yale  University,  and  of  inspecting  the 
chassis  testing  equipment  in  the  Mason  Laboratory.  The 
meeting  was  one  of  the  most  interesting  and  instructive 
ever  held  by  either  of  the  two  sections,  and  was  well 
attended. 

Most  of  the  members  of  the  Metropolitan  Section  jour- 
neyed from  New  York  to  New  Haven  in  two  rail  cars 
built  for  the  N.  Y.,  N.  H  &  H.  Railroad  by  Mack  Trucks, 
Inc.,  which  were  especially  provided  for  the  purpose,  but 
others  who  could  not  be  accommodated  on  the  rail  cars 
made  the  trip  in  buses  furnished  by  Mack  Trucks,  Inc. 
This  is  believed  to  be  the  first  time  rail  cars  driven  by 
gasoline  engines  have  made  a  trip  out  of  New  York,  and 
is  certainly  the  first  opportunity  afforded  any  large  group 
of  engineers  to  make  a  long  trip  in  vehicles  of  this  de- 
scription. The  distance,  74  miles,  was  covered  in  2  hr.  45 
min.,  including  stops,  or  at  an  average  speed  of  27  m.p.h. 
The  buses,  traveling  by  road  a  distance  of  84  miles,  made 
the  trip  in  3  hr.  22  min.  elapsed  time,  or  at  an  average 
speed  of  25  m.p.h.  Members  of  the  New  England  Section 
met  the  rail  cars  here  and  were  given  an  opportunity  to 
make  short  trips  in  them  prior  to  the  meeting. 

After  a  trip  through  a  portion  of  the  Yale  campus, 
including  in  particular  an  inspection  of  the  new  Harkness 
Memorial  buildings,  and  luncheon  in  the  University  Din- 
ing Hall,  the  section  members  were  given  an  opportunity 
to  examine  the  automobile  testing  equipment  in  the  Mason 
Laboratory,  after  which  a  test  run  was  made  on  a  car  to 
illustrate  the  methods  followed  in  routine  work  of  this 
character.  Professor  Lockwood  explained  in  some  detail 
the  working  of  the  apparatus  and  the  methods  followed 
in  its  use. 

The  engineers  then  assembled  in  the  laboratory  lecture 
hall,  in  which  the  joint  meeting  was  held.  Chairman 
Slauson  of  the  Metropolitan  Section  presided.  A  brief 
business  session  followed,  at  which  a  report  on  the  can- 
vass of  the  mail  ballot  for  Metropolitan  Section  officers 
was  read.  The  following  officers  were  elected:  Chair- 
man, W.  E.  Kemp;  vice-chairman,  H.  W.  Slauson;  treas- 
urer, W.  P.  Kennedy;  secretary,  R.  E.  Plimpton;  mem- 
bers of  governing  board,  C.  B.  Veal,  Arthur  Waterman 
and  Joseph  Bijur. 

Dean  Breckenridge  of  the  Sheffield  Scientific  School 
made  a  brief  address  of  welcome  to  the  visiting  engineers, 
and  complimented  Professor  Lockwood  upon  the  thor- 
oughness and  interest  taken  in  the  experimental  work 
done  under  his  direction. 

W.  L.  Bean,  mechanical  assistant  to  the  president  of 


the  New  Haven  Railroad,  asked  to  make  a  few  remarks 
regarding  the  rail  car,  stated  that  he  believes  it  has  a 
future  in  helping  to  make  branch  lines  which  are  not 
now  profitable  show  a  profit,  or  at  least  operate  with  less 
loss  than  heretofore.  He  believes  that  only  a  start  has 
been  made  in  this  direction  and  that  considerable  devel- 
opment work  will  be  required  before  a  wholly  satisfac- 
tory rail  car  is  developed,  but  has  great  hopes  for  suc- 
cess in  this  direction.  With  a  sufficient  equipment  of 
satisfactory  rail  cars  he  believes  that  the  New  Haven  road 
can  show  a  saving  of  about  $500,000  annually  on  branch 
lines  now  operated  at  a  loss. 

Professor  Lockwood  then  presented  his  paper,  portions 
of  which  will  probably  be  printed  later  in  these  columns. 
He  first  described  briefly  the  apparatus  used,  this  appa- 
ratus being  the  same  as  that  fully  described  in  Automo- 
tive Industries  last  week.  The  methods  used  are  simi- 
lar to  those  employed  in  power  tests  of  cars  on  the  rear 
wheel  dynamometer,  many  of  the  results  reported  having 
been  obtained  in  routine  tests  of  cars,  several  of  which 
tests  were  reported  in  the  article  in  these  columns  last 
week.  Professor  Lockwood  stated  that  it  had  been  found 
possible  to  separate  bearing  and  some  other  friction  losses 
from  tire  losses  by  allowing  the  tires  to  rest  very  lightly 
on  the  driving  drums  and  by  driving  them  through  the 
drums  in  this  manner  to  measure  approximately  the  bear- 
ing loss  only,  since,  when  the  tire  is  not  deformed  by 
passing  between  rim  and  drum,  the  loss  in  the  tire  is 
practically  nil. 

By  driving  the  front  wheels  and  the  rear  wheels,  in- 
cluding axle  parts,  propeller  shaft  and  main  shaft  of 
gearset,  with  gears  in  neutral  and  measuring  the  tractive 
force  required,  it  has  been  found  that,  for  fifty  passenger 
cars  tested  from  1916  to  1921,  the  weight  varying  from 
2000  to  5000  lb.,  the  rolling  resistance,  R,  is  given  by  the 
following  equation: 

i2  =  30  + 0.012  L 
where  L  is  the  weight  of  the  vehicle  in  pounds. 
In  the  case  of  seven  1922  passenger  cars  in  good  condi- 
tion, equipped  with  cord  tires,  it  has  been  found  that 

R  =  0.019  L 
while  for  four  heavy  trucks,  three  of  which  are  of  7V2-ton 
capacity,  equipped  with  solid  rubber  tires, 

R=  (30  to  70)  +  0.018  L 
Professor  Lockwood  believes  that  the  well  designed  and 
constructed  car  of  the  future  will  have  a  rolling  friction 
of  about  0.016  L. 

The  rolling  friction  of  the  four  tires  (only)  of  various 
vehicles  has  been  found  to  be  about  as  follows : 
Cord  tires,  0.012  L  —  2. 
Fabric  tires,  0.018  L  —  3. 
Solid  rubber  tires,  0.016  L. 
It  will  be  noted  from  these  figures  that  fabric  tires  offer 
about  50  per  cent  more  rolling  resistance  than  the  cord 
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type,  while  solid  rubber  tires  offer  about  the  same  rolling 
resistance  as  well  inflated  fabric  tires. 

The  frictional  resistance  of  the  bearings  in  the  front 
and  rear  axles,  gears  and  other  parts  driven  when  the 
rear  wheels  are  turned  with  the  gears  in  neutral  (all 
running  idle)  has  been  found  to  be  about  0.06  L.  The 
average  frictional  loss  in  the  following  cars — Overland, 
Mercer,  Buick,  Franklin,  Haynes,  Oldsmobile  and  Cadil- 
lac— was  found  to  be  divided  about  as  follows: 

Per  Cent 

Total  tire  friction 66 

Bearings,  axle  parts  driven  from  it  (running  light)  .   34 

Speed  has  been  found  to  have  but  little  effect  upon  the 
rolling  resistance  of  either  tires  or  bearings,  but  of  course 
the  power  loss  increases  in  substantially  direct  proportion 
to  the  speed.  Thick  wall  inner  tubes  add  slightly,  5  to 
10  per  cent,  to  the  total  rolling  friction  of  tires,  and  a 
rough  tread  adds  about  the  same  amount  of  frictional 
resistance,  over  the  smooth  tread,  as  does  the  thick  wall 
tube,  this  applying,  of  course,  to  tires  which  are  similar 
in  all  respects  except  as  to  the  character  of  tread. 

Partly  worn  pneumatic  tires  have  been  found  to  have 
about  the  same  rolling  resistance  as  when  new,  but  partly 
worn  solid  tires  have  less  resistance  than  new  ones. 

All  sizes  of  pneumatic  tires.  Professor  Lockwood  said, 
have,  in  proportion  to  their  carrying  capacity,  substan- 
tially the  same  rolling  resistance,  providing  each  size  is 
inflated  to  the  pressure  recommended  by  the  maker. 
Rolling  resistance  decreases  with  increase  in  inflation 
pressure,  but  the  difference  is  more  marked  at  the  lower 
pressures.  At  high  inflation  pressures  a  given  increase 
in  pressure  decreases  the  rolling  friction  more  in  the 
fabric  than  in  the  cord  type  of  tire. 

It  was  pointed  out  that  the  rolling  resistance  of  a 
vehicle  is  often  materially  affected  by  changes  in  the  tem- 
perature and  consequently  the  viscosity  of  the  lubricant. 

Discussion 

In  the  discussion  which  followed  presentation  of  the 
paper.  Major  Ireland  of  the  Motor  Transport  Division, 
Quartermaster  Corps,  U.  S.  A.,  stated  that  Professor 
Lockwood  has  been  co-operating  in  the  work  which  he, 
Major  Ireland,  has  been  doing  on  behalf  of  the  National 
Research  Council  in  studying  the  various  factors  relating 
to  the  rolling  resistance  of  vehicles  under  various  condi- 
tions. The  results  of  this  work,  which  includes  in  par- 
ticular an  effort  to  determine  the  effect  of  the  character 
of  road  surface  upon  rolling  resistance,  are  to  be  pub- 
lished as  rapidly  as  possible. 

Herbert  Chase  stated  that  he  had  been  given  an  oppor- 


tunity recently  to  study  the  methods  followed  and  results 
obtained  in  vehicle  tests  made  by  Professor  Lockwood  and 
to  criticise  these  in  the  light  of  past  experience  along 
similar  lines.  He  commended  the  work  already  done, 
which  he  said  should  prove  of  great  value  to  the  industry 
as  well  as  to  individual  engineers,  but  suggested  that 
better  methods  of  determining  wind  resistance  be  devel- 
oped and  that  steps  might  well  be  taken  to  determine 
whether  or  not  there  is,  as  seems  likely,  a  greater  loss  in 
tires  and  other  power  transmitting  parts  when  these  are 
driven  under  load  instead  of  when  running  light,  as  in 
tests  conducted  by  Professor  Lockwood  to  date.  Chase 
suggested  that  windage  might  be  measured  by  driving  the 
car  on  a  level  road  at  various  speeds,  noting  the  manifold 
depression  and  air  speed  (to  determine  the  effect  of  head 
or  tail  winds)  and  that  the  car  then  be  brought  to  the 
laboratory  and  the  test  repeated  at  the  same  speeds  and 
manifold  depressions,  the  power  delivered  at  the  rear 
wheels  and  that  absorbed  by  the  front  wheels  being  meas- 
ured. The  difference  between  the  last  two  quantities  would 
then  be  a  measure  of  the  power  lost  in  overcoming  wind 
resistance.  Suggestions  for  measuring  the  power  lost  in 
gears  and  tires  under  driving  loads  were  also  made,  and 
the  importance  of  developing  engines  which  are  efficient 
under  the  light  loads  of  normal  average  running  was 
pointed  out. 

In  answer  to  a  question  by  C.  F.  Scott  regarding  the 
effect  of  drum  curvature  upon  tire  losses.  Professor  Lock- 
wood  said  that  he  had  no  data  upon  which  to  base  a  reply. 
He  said  in  regard  to  a  similar  question  regarding  the  ef- 
fect of  tire  diameter  on  tire  losses  that  he  would  expect 
the  difference  in  power  consumed  for  a  given  cross  sec- 
tion and  weight  to  be  very  small,  if  any  existed. 

Answering  a  question  as  to  the  reason  for  abandoning 
a  device  for  direct  measurement  of  drawbar  pull  which 
was  formerly  used,  Professor  Lockwood  said  that  the  re- 
sistance of  the  front  tires  to  the  forward  motion  of  the 
car  introduced  a  factor  which  seriously  affected  the  results 
obtained,  consequently  the  weighing  through  prony  brake 
torque  measurements  had  been  substituted. 

C.  T.  Myers  suggested  the  use  of  an  accelerometer  for 
measurements  of  windage.  This  instrument  can  be  used 
for  the  purpose  when  the  amount  of  other  resistance  fac- 
tors determined  in  tha  laboratory  are  knoven. 

Others  who  entered  into  the  discussion  drew  attention 
to  the  losses  in  springs,  and  the  increased  losses  in  tires 
which  result  from  an  irregular  road  surface.  While  the 
existence  of  such  additional  losses  are  recognized,  Pro- 
fessor Lockwood  said,  he  has  not  given  consideration  to 
their  measurement. 


Aluminum  Investigations  of  U.  S.  Bureau  of  Mines 


A  STUDY  is  now  being  conducted  by  the  Bureau  of 
Mines  of  the  causes  of,  and  methods  for  the  pre- 
vention of,  cracks  in  light  aluminum-alloy  castings.  The 
investigation  as  planned  includes  also  the  determination 
of  the  contraction  in  volume  and  of  the  linear  contraction 
of  a  series  of  commercial  aluminum  alloys,  as  well  as  an 
examination  of  the  cracking  tendency  of  the  alloys  when 
poured  into  different  kinds  of  molds.  This  study  is  being 
made  in  co-operation  with  the  General  Motors  Research 
Corporation  and  a  number  of  automotive  and  other 
foundries.  The  investigation  is  part  of  a  general  study 
of  defects  in  aluminum-alloy  sand  castings.  Data  have 
been  gathered  from  a  number  of  foundries  as  to  the 
causes  for  cracks  and  the  best  methods  of  prevention. 
A  number  of  measurements  have  been  made  in  the  lab- 
oratory on  the  contraction  in  volume  and  piping  effect  of 


aluminum  alloys  and  also  on  their  linear  contraction 
in  graphite  molds.  The  problem  is  in  course  of  inves- 
tigation. 


ROBERT  J.  ANDERSON,  metallurgist  of  the  Bureau 
of  Mines,  Pittsburgh,  Pa.,  is  examining  methods 
suggested  for  the  deoxidation  of  aluminum  and  its  light 
alloys.  The  presence  of  aluminum  oxide  in  the  metal  or 
in  its  alloys  seems  to  lead  to  defects  of  various  kinds, 
and  the  problem  is  under  consideration  for  study  with 
a  view  to  obtaining,  if  possible,  a  commercial  deoxidizer. 
Preliminary  experiments  have  been  made  with  the  use 
of  misch  metal  (ferrocerium),  and  with  boron  suboxide 
for  the  deoxidation  of  aluminum-copper  alloys.  The 
former  material  appears  to  possess  some  possibilities, 
and  further  experiments  are  to  be  made. 
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Dealer  Mortality  in  Automotive  Field 

Not  Exceptionally  Large 

Considering  the  rapidity  of  development  in  the  automotive  industry, 
dealer  mortality  is  not  high  as  compared  with  that  of  older  industries. 
Greater  stability  is  necessary,  however,  to  reduce  selling  costs.  Depart- 
mentalized establishments  growing  more  rapidly  than  specialized  shops. 


By  Harry  Tipper 


r 


,HE  term  "automotive  dealer"  is  not  thoroughly  ex- 
pressive of  the  automotive  retail  establishment 
and  the  work  which  must  be  done  in  this  field,  be- 
cause the  term  is  too  strictly  limited  to  an  understand- 
ing of  selling.  In  an  earlier  article  we  pointed  out  that 
the  automotive  business  had  revolutionized  the  work  of 
manufacturing  development  in  several  ways  because  it 
is  the  first  time  in  the  history  of  the  industry  that  a  com- 
plicated machine  has  been  sold  in  enormous  numbers  and 
used  by  amateurs.  The  whole  retail  field  in  the  automo- 
tive industry  is  concerned  with  the  sale  and  maintenance 
of  a  unit  system  of  transportation  under  the  control  of 
the  individual  and  available  for  his  purposes  with  great 
flexibility  and  convenience.  Consequently,  the  sale  of 
the  merchandise,  whether  it  be  car  or  truck,  parts  ac- 
cessories or  supplies,  is  not  the  end  of  the  transaction, 
but  the  beginning  of  the  contact. 

The  value  of  the  particular  article  is  subject  to  the 
use  of  the  transportation  system  and  the  big  job  of  the 
industry  is  to  make  the  transportation  system  more  effi- 
cient and  to  keep  it  in  shape. 

In  the  ordinary  lines  of  retailing  the  service  which 
has  been  added  is  a  very  subsidiary  part  of  the  propo- 
sition and  the  main  function  of  the  retailer  is  to  provide 
a  reasonable  selection  of  commodities  in  a  convenient 
store;  see  that  the  customers  know  about  the  commodi- 
ties in  this  store;  and  sell  and  deliver  the  articles  to 
them.  In  90  per  cent  of  the  cases  this  closes  the  trans- 
action and  any  further  service  is  of  minor  importance. 
In  the  automotive  field,  on  the  other  hand,  value  of  the 
retailer  in  the  sale  of  the  goods  is  measured  by  his  useful- 
ness in  keeping  the  car  or  truck  running  or  in  adding  to 
the  efficiency,  convenience,  or  comfort  of  using  the  trans- 
portation itself.  From  the  complete  car  and  truck  to  the 
small  accessory,  every  article  sold  in  this  business  is 
■measured  by  its  value  in  the  work  of  transporting  pas- 
sengers or  freight  in  the  most  convenient,  comfortable 
and  flexible  fashion. 

This  business  in  its  growth  was  faced  with  opportunity 
so  large  and  diversified  that  the  big  problem  was  to 
speed  up  the  production  and  distribution  so  that  the 
waiting  public  could  be  satisfied  at  the  earliest  date  in 
their  demands  for  this  species  of  tra. asportation.  The 
business  grew  with  great  rapidity,  revolutionizing  melh- 
ods  and  seizing  upon  possibilities  to  accelerate  the  speed 
of  its  own  growth  so  that  the  customer  could  be  pro- 
vided with  this  convenience  of  transportation  as  fast 
as  possible.  With  this  rapidity  of  growth,  a  great  many 
differences  occurred  in  this  field  in  a  larger  measure 
than  they  occurred  in  the  older  fields  where  there  has 
been  an  opportunity  to  settle  down  considerably  further 


and  where  the  systems  have  been  more  firmly  solidified. 

The  number  of  retail  establishments  has  grown  with 
great  speed  and  as  a  consequence  of  this  growth  the 
number  of  people  coming  into  the  business  of  retailing 
in  the  automotive  field  has  been  very  large  and  the  mor- 
tality has  been  considerable.  For  many  reasons  the  auto- 
motive retail  field  was  an  attractive  one  to  the  man  who 
desired  to  be  working  independently.  It  was  not  gov- 
erned by  tradition.  It  was  not  slowed  up  by  being  solidi- 
fied into  the  system.  It  was  experimental,  dynamic  and 
offered  large  opportunities  for  the  restless  man  who 
found  the  ordinary  course  of  business  too  slow  or  too 
monotonous  for  him. 

The  men  who  entered  this  retail  field  came  from  all 
lines  of  business  with  all  sorts  of  training.  They  entered 
a  business  with  new  problems,  and  no  set  methods  of  do- 
ing anything,  so  that  they  were  obliged  to  experiment 
and  find  out  the  best  way  of  dealing  with  their  own  difldcul- 
ties.  If  any  business  man  had  been  told  that  the  retail 
distribution  could  be  established  within  15  or  20  years 
and  grow  from  a  small  experimental  possibility  to  the 
third  largest  industry,  the  thing  would  have  been  counted 
impossible.  What  has  been  done  in  this  field  is  remark- 
able. It  should  not  be  remarkable  that  there  are  many 
differences  in  the  retail  establishments,  many  different 
tendencies  running  parallel  to  each  other  among  which 
a  manufacturer  may  be  misled  unless  the  strength  of 
these  various  tendencies  and  their  directional  movement 
is  thoroughly  understood. 

There  is  a  general  impression  that  people  who  go  into 
their  own  business  represent  largely  the  more  efficient 
individuals.  This  is  not  altogether  so.  There  are  many 
men  who  are  restless  and  dissatisfied  with  the  ordinary 
conditions  of  their  employment,  who  will  find  an  oppor- 
tunity to  escape  from  these  conditions  by  entering  a  re- 
tail field  where  the  capable  requirements  are  not  large 
and  there  is  apparent  necessity  for  more  workers.  In 
the  years  from  1910  to  1920,  the  automotive  field  offered 
a  great  visible  opportunity  to  many  of  these  men.  Me- 
chanics, salesmen,  restless  men  from  other  lines  of  busi- 
ness, men  from  other  retail  lines — all  flocked  into  the 
business  of  retailing,  either  the  sales  or  the  service  re- 
quired to  perfect  this  unit  system  of  transportation. 

These  conditions  have  brought  the  retailing  of  auto- 
motive apparatus  and  service  to  the  point  where  the 
problem  begins  to  show  itself  and  the  retail  establish- 
ments must  define  themselves  into  a  more  orderly  system 
in  order  to  meet  the  future  requirements.  In  other 
words,  the  work  done  by  the  retail  establishments  in  the 
automotive  field  in  the  rapid  growth  up  to  1921  has  not 
been  at  the  maximum  requirements  or  concerned  with 
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the  maximum  problems  of  the  field.  During  such  a  rapid 
growth,  many  elements  became  involved  in  the  field  and 
many  tendencies  visible  that  are  simply  elements  of 
growth  and  may  pass  out  when  the  field  defines  itself 
more  clearly. 

The  depreciation  in  1921,  coming  as  it  did,  after  a  pe- 
riod of  unparalleled  growth,  has   caused  the  manufac- 
turer, the  jobber,   and   the   retailer  to   question   and  to 
analyze.     This  questioning  analysis  is  resulting  in  the 
experimental  development  of  many   new  alignments   or 
realignments  in  the  endeavor  to  secure  a  more  eflficient 
distribution  or  a  more  concentrated  service  value.    These 
new  alignments  are  not  always  developed  along  sound 
economic  lines  and  some  of  them  may  only  add  to  the 
confusion   in   the   field   instead 
of    defining    and    simplifying,      •j^^^^--^^'^^^-^^^-^-^-^;-^^^^^ 
The    present   conditions    to    be 
observed  are  these: 


1.  The  number  of  retail  estab- 
lishments in  the  automotive  field 
is  very  small  in  proportion  to 
other  line?  of  business  for  the 
amount  of  money  and  effort  in- 
volved, and  it  is  probable  that  the 
number  of  retail  establishments 
should  be  considerably  lai'ger  in 
order  to  do  all  the  work  required 
for  the  maximum  service  of  this 
unit  system  of  transportation. 

2.  There  are  two  apparently 
divergent  tendencies  to  be  ob- 
served in  retailing: 


I 


(a)  The    tendency    to    operate 
specialized  shops  

(b)  The    tendency    to    operate 
departmentalized      establishments 

These  tendencies  need  to  be  carefully  weighed  and  con- 
sidered in  order  that  their  significance  may  be  understood. 
There  are  .stores  devoted  entirely  to  supplies,  accessories, 
etc. — sales  establishments  entirely.  There  are  retail  es- 
tablishments devoted  entirely  to  radiator  repairs,  ma- 
chine repairs,  electrical  service,  etc.  There  are  also 
many  retail  establishments  carrying  an  accessory  de- 
partment, a  repair  department,  space  for  storage,  and 
the  other  necessary  elements  for  the  work  of  keeping  the 
automobile  and  the  truck  running. 

A  general  examination  of  the  situation  shows  that  the 
departmentalized  establishments  are  growing  more  rap- 
idly than  the  specialized  establishments,  and  they  repre- 
sent a  very  much  greater  proportion  of  the  worth-while 
retail  developments.  This  is  a  logical  tendency  because 
the  bulk  of  the  automotive  transportation  equipment  is 
owned  in  the  smaller  towns  and  cities — where  the  de- 
partmentalized establishment  possesses  only  sound  and 
large  possibilities  of  growth  in  development.     The  logi- 


N  ordinary  lines  of  retailing,  service  is  a 
subsidiary  part  of  the  sales  transaction. 
The  main  function  of  the  retailer  is  to  pro- 
vide a  reasonable  selection  of  commodities 
in,  a  convenient  store;  to  see  that  customers 
know  about  the  commodities;  and  to  sell  and 
deliver  the  articles  to  them. 

In  the  automotive  field,  however,  the  value 
of  the  retailer  is  measured  by  his  effective- 
ness in  keeping  the  car  or  truck  running  or 
in  adding  to  the  efficiency,  convenience,  or 
comfort  of  using  the  transportation  itself. 
It  is  this  fact  that  makes  a  careful  study  of 
dealer  problems  essential  to  effective  manu- 
facturing development. 


cal  sound  development  of  the  business  in  all  except  a  few 
large  cities  of  the  United  States  is  along  the  lines  of 
well  organized,  departmentalized  retail  establishments 
capable  of  providing  the  car  owner  with  his  new  cars, 
his  service,  his  supplies,  his  repairs  and  maintaining 
complete  contact  with  the  individual  customer. 

One  of  the  elements  of  greatest  importance  in  the  re- 
tail field  has  been  the  mortality  among  retail  establish- 
ments I  nd  therefore  the  greatest  difficulty  in  the  manu- 
facturer's maintenance  of  the  proper  distributing  out- 
lets, both  in  character  and  in  number.  There  is  a  good 
deal  of  misconception  concerning  this  mortality.  Many 
of  the  manufacturers  in  the  automotive  field  appear  to 
be  under  the  impression  that  the  mortality  in  this  field 

is  entirely  out  of  line  with  the 

other  retailing  fields. 

The  mortality  in  the  automo- 
tive field  is  higher  than  it  is 
in  the  older  retailing  fields.  It 
should  be  considerably  higher 
on  account  of  the  rapidity  of 
its  growth  and  the  ver>'  few 
years  of  its  existence.  It  is 
not  very  much  higher,  however, 
and  the  indications  are  that  in 
proportion  to  its  age,  it  pos- 
sesses as  much  stability  as  the 
older  fields  of  retailing.  In  the 
investigations  conducted  just 
before  the  war  the  average  per- 
centage of  grocer>'  and  hard- 
ware stores  operating  on  insuf- 
ficient capital  reached  between 

30  and  35  per  cent,  and  in  the 

large  cities  the  mortality  in 
this  type  of  store  was  very  considerable.  It  is  estimated 
that  approximately  40  per  cent  of  the  retail  establishments 
in  the  automotive  field  are  insufficiently  capitalized,  have 
no  credit,  and  are  therefore  of  doubtful  stability,  while 
the  actual  mortality  in  the  field  is  estimated  at  about 
33  per  cent. 

While  this  mortality  is  not  startling,  it  is  a  verj'  im- 
portant question  to  the  manufacturer  because  it  means 
that  upward  of  20,000  dealers  w^ent  out  of  business  in 
1921  and  as  many,  or  more,  came  in.  All  manufacturers 
are  interested  in  limiting  the  losses  involved  in  this  de- 
velopment and  maintaining  themselves  in  the  retail  field 
in  accordance  with  the  increasingly  efficient  and  stable 
elements.  The  field  of  retail  establishments  should  be 
analyzed,  not  only  as  to  present  conditions  and  stab'lity, 
but  also  as  to  the  probable  future  developments,  so  that 
the  contact  of  distribution  can  be  maintained  without 
feeling  the  full  effects  of  the  mortality  nor  the  various 
difficulties  involved  in  the  experimental  tendencies  to  be 
observed  in  the  automotive  industry. 


Room  for  More  Cars  in  Peru 


THE  Peruvian  market  for  automobiles  has,  in  the 
past,  been  largely  confined  to  Lima,  the  capital, 
and  one  or  two  other  fairly  large  cities.  This  has  been 
largely  due,  it  was  brought  out  in  a  recent  issue  of  Com- 
merce Reports,  to  the  fact  that  highways  connec+ing  most 
interior  points  are  in  poor  condition.  This  condition  bids 
fair  to  be  overcome,  however,  as  the  government  is  plan- 
ning to  build  a  series  of  roads  in  the  interior  connect- 
ing the  more  important  places.  Such  a  move  should  go 
a  considerable  distance  toward  increasing  the  potential 
car  market  in  that  country. 

The  best  season  for  the  sale  of  cars  in  Peru  seems  to 


be  during  June  and  July,  just  before  the  celebration  of 
the  national  fiestas.  Money  is  more  plentiful  from  Au- 
gust to  October,  when  the  cotton  crop  is  marketed.  Sev- 
eral obstacles  are  to  be  ovei'come  in  selling  cars,  chief 
among  which  is  the  high  cost  of  upkeep.  Gasoline  is 
expensive,  and  service  stations,  especially  in  outlying 
districts,  are  rare  things.  Nevertheless,  American  cars 
have  obtained  a  firm  foothold  and  there  is  little  to  fear 
from  foreign  competition.  The  pioneer  period  of  the 
automobile  has  passed,  but  as  the  interior  sections  are 
developed  so  will  the  sale  of  automobiles  and  equipment 
develop. 
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Automotive  Engineers  and  High- 
way Development 

PROPERLY  constructe(il  and  properly  laid  out 
roads  are  essential  to  automotive  progress.  In 
the  past  the  roads  have  been  built  almost  entirely 
without  the  advice  or  assists  /ice  of  the  automotive 
engineers  who  are  responsible  for  the  vehicles  which 
must  run  over  the  highways.  The  civil  engineers  who 
have  borne  the  entire  burden  of  road  development 
have  not  always  had  in  mind  sufficiently  the  needs  of 
the  automotive  vehicle  for  which  the  roads  were  be- 
ing built. 

The  automotive  engineer  has  a  definite  and  con- 
structive part  to  play  in  road  develo}»ment.  His  assist- 
ance is  needed  in  solving  such  problems  as  the  fol- 
lowing: 

1.  Relation  of  the  vehicle  to  the  road.  The  factors 
in  vehicle  design,  such  as  weight  distribution, 
springing,  tire  equipment,  can  be  properly 
treated  only  through  the  efforts  and  co-operation 
of  the  automotive  engineer. 


2.  The  cost  of  vehicle  operation,  including  fuel, 
service,  upkeep,  etc.,  is  important  in  its  relation 
to  the  cost  of  highway  construction  and  main- 
tenance. 

3.  Highway  safety  and  education.  Insofar  as  safety 
to  the  pubHc  depends  upon  vehicle  design,  con- 
dition and  efficiency  of  brakes,  ease  of  control, 
etc.,  the  subject  is  one  to  be  considered  by  the 
automotive  engineer  responsible  for  design. 

A  number  of  research  problems  are  involved  in 
these  subjects,  which  demand  the  attention  and  con- 
sideration of  the  automotive  engineer.  It  is  time  for 
the  designer  of  the  vehicle  to  play  a  more  important 
part  in  determining  methods  and  policies  in  develop- 
ing the  roads  over  which  his  vehicles  are  to  travel. 


The  Industry  Watches  Its  Step 

STOCK  chasers  are  on  the  road  again  for  motor 
vehicle  manufacturers  trying  to  speed  up  de- 
liveries of  supplies.  Large  quantities  of  the  smaller 
units  and  accessories  used  in  passenger  cars  are  be- 
ing shipped  by  express. 

Thus,  in  some  respects,  the  industry  has  reverted  to 
the  conditions  which  prevailed  at  the  peak  of  produc- 
tijon  in  1919  and  early  1920.  Production  in  the  pas- 
senger car  plants  which  build  the  more  popular  lines 
is  rapidly  approaching  capacity  when  it  has  not  al- 
ready reached  that  point.  As  a  consequence  desper- 
ate efforts  are  being  made  to  speed  the  delivery  of 
supplies. 

There  are  important  differences,  however,  between 
the  conditions  now  and  those  when  the  industry  was 
at  the  zenith  of  its  output.  They  are : 

Manufacturers  are  not  bidding  against  each  other 
to  get  much  needed  material. 

Manufacturers  have  learned  their  lesson  and  they 
are  determined  not  to  tie  up  their  working  capital  in 
inventories  which  will  be  unwieldy  if  there  is  a  slump 
in  sales. 

When  all  supplies  are  purchased  on  a  hand-to- 
mouth  basis  there  is  little  danger  of  inventories  get- 
ting out  of  balance. 

The  larger  builders  are  piling  up  no  reserves  of 
completed  vehicles. 

Parts  makers  are  steaming  ahead.  Many  of  the 
companies  which  supply  the  larger  passenger  car 
builders,  have  reached  capacity  production  and  a  few 
are  working  night  shifts.  Almost  every  manufactur- 
er in  that  field  has  about  all  the  business  he  can 
handle.  They  are  in  the  same  position  as  the  vehicle 
makers,  however,  for  they  don't  propose  to  build  up 
big  inventories  when  the  commitments  given  them  do 
not  run  more  than  sixty  days  ahead  at  most. 

The  improvement  in  business  in  the  past  two 
months  has  been  astounding.  Production  is  approach- 
ing its  peak  load,  but  the  industry  as  a  whole  is  mov- 
ing cautiously  and  it  is  prepared  to  shorten  sail  at 
the  first  sign  of  a  squall. 

Even  the  most  optimistic  do  not  expect  production 
can  go  on  indefinitely  at  the  present  rate.  They  can 
see  no  slump  ahead  for  at  least  sixty  days,  but  they 
believe  there  is  little  doubt  there  will  be  a  seasonal 
falling  off  in  sales  with  the  coming  of  July. 
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It  probably  would  have  been  better  for  the  industry 
if  prosperity  had  not  returned  so  rapidly  and  so  sud- 
denly. It  is  running  too  far  ahead  of  the  industrial 
fabric  as  a  whole,  although  the  country  as  a  whole 
has  made  amazing  progress  since  the  close  of  Janu- 
ary. It  will,  perhaps,  be  just  as  well  if  there  is  a 
-slowing  up  in  the  third  quarter  to  give  a  breathing 
.spell  and  let  the  rest  of  the  country  catch  up. 

No  matter  what  happens,  it  is  certain  that  1922 
will  be  a  better  year  than  1921,  which  wasn't  so  bad. 
If  there  is  a  slump  in  the  third  quarter,  whatever  is 
lost  undoubtedly  will  be  recovered  in  the  last  three 
months  of  the  year. 

Witli  the  Minnesota  branch  of  a  truck  company  sell- 
ing more  light  delivery  vehicles  in  the  first  fourteen 
weeks  of  the  year  than  any  other  branch  in  the  coun- 
try, there  is  no  doubt  of  what  the  farm  market  for 
motor  vehicles  will  be  by  the  close  of  the  year. 


Financing  Foreign  Shipments 

AUTOMOTIVE  export  trade  has  definitely  turned 
the  corner  and  is  well  on  the  upgrade.  This  fact 
is  shown  by  every  recent  study  of  statistics  and  con- 
ditions. There  are  many  problems  before  the  Ameri- 
can automotive  exporter,  however,  which  must  be 
properly  solved  if  our  export  trade  is  to  be  built  upon 
the  firm  foundation  that  is  desirable. 

American  firms  in  the  past  have  borne  very  little 
of  the  burden  of  financing  in  their  foreign  business. 
Usually  cash  in  New  York  has  been  demanded  and 
obtained  before  the  shipment  was  sent.  Other  na- 
tions exporting  automotive  products  have  usually  ex- 
tended more  liberal  terms  to  the  foreign  buyer. 

This  phase  of  exporting  is  particularly  important 
at  the  present  time.  A  representative  of  an  impor- 
tant automobile  exporter,  after  interviewing  bankers 
and  export  houses  in  New  York  recently,  voiced  the 
opinion  that  it  would  be  necessary  for  American  auto- 
mobile firms  to  take  some  risk  in  financing  foreign 
shipments  if  they  are  to  cash  in  on  the  big  foreign 
market  which  undoubtedly  is  available.  The  advisa- 
bility of  such  a  step  gets  back  eventually  to  the  ac- 
curacy of  the  knowledge  possessed  by  the  domestic 
firm  concerning  its  representatives  in  foreign  coun- 
tries and  concerning  the  foreign  markets. 

A  recent  report  fom  Spain  sent  out  by  the  Automo- 
tive Division  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  after  stating  that  "American  automobiles 
will  probably  continue  to  enjoy  preference  in  the 
Spanish  market"  points  out  advantages  enjoyed  by 
our  competitors  for  automotive  business  and  adds : 

"The  method  of  doing  business  of  these  competitors 
should  be  another  factor  of  concern.  They  are  send- 
ing the  cars  on  a  consignment  basis,  and  in  view  of 
the  fact  that  Spanish  dealers  cannot  be  sewed  up  in 
ironclad  contracts  with  American  houses  at  the  pres- 
ent time,  these  competitors  are  at  a  big  advantage." 

The  matter  of  financing  foreign  shipments  is  one 
for  individual  treatment,  of  course,  but  there  is  every 
general  indication  that  the  American  automotive  ex- 
porter in  the  future  wdll  have  to  operate  more  as  a 
real  merchant — as  in  his  domestic  business — and  less 
as  a  mere  supply  house  for  cash  purchases. 


Better  Starting  Facilities  Needed 

WE  are  more  than  ever  convinced  that  every  car 
produced  to-day  should  be  fitted  with  some  de- 
vice beside  a  choke  to  facilitate  starting.  Even  in  tem- 
peratures such  as  those  which  prevail  in  most  of  the 
northern  States  during  nine  or  more  months  of  the 
year  many  if  not  most  makes  of  cars  require  an  un- 
due amount  of  cranking  before  a  start  is  effected.  As 
a  result  several  difficulties  arise  which  might  be 
avoided  and  these  are  of  a  kind  which  often  cause 
the  owner  a  maximum  of  dissatisfaction,  not  to  say 
disgust.  Every  manufacturer  who  aims  to  give  the 
ultimate  consumer  of  his  product  the  greatest  satis- 
faction from  its  use,  and  only  such  can  hope  to  suc- 
ceed in  the  long  run,  should  give  this  matter  care- 
ful consideration. 

Failure  to  make  a  quick  start  usually  results  in  pro- 
longed periods  of  cranking  which  discharge  the  bat- 
tery and  thus  react  unfavorably,  to  a  greater  or  less 
extent,  upon  the  ignition  system,  adding  a  further 
uncertain  element  to  the  starting  conditions.  When 
the  choke  is  closed,  as  it  frequently  is  during  most  of 
the  starting  period,  large  quantities  of  fuel  are  dis- 
charged into  the  cylinder,  much  of  it  ultimately  reach- 
ing the  crankcase,  where  it  dilutes  the  oil  and  helps 
destroy  its  lubricating  value.  It  is  probable  also  that 
the  flooding  which  comes  from  excessive  use  of  the 
choke  results  in  the  formation  of  a  mixture  which  is 
so  rich  that  it  cannot  be  ignited  even  by  the  best 
spark  that  can  be  produced.  Until  this  over-rich  mix- 
ture is  expelled  from  the  cylinders  no  start  is  possible. 
This  leads  to  the  suggestion  that  the  choke  operating 
mechanism  be  fitted  with  a  spring  so  that  it  will  re- 
turn to  its  open  position  when  released  by  the  opera- 
tor. A  small  dashpot  might  be  added  in  some  in- 
stances if  the  introduction  of  a  time  element  proves 
desirable.  In  any  case  some  m2ans  should  be  used  to 
make  the  occurrence  of  flooding  less  likely. 

Priming  devices  wi^h  and  without  electric  heaters 
have  been  successfully  employed  in  some  instances 
and  a  few  cars  are  provided  with  some  special  form 
of  vaporizer  or  ignition  device  which  is  operative 
only  during  the  starting  period.  Many  cars  start 
easily  under  most  conditions  without  any  special  au.x- 
iliary  apparatus,  while  others,  sometimes  of  the  same 
make,  are  always  hard  to  start,  it  is  not  always  ap- 
parent why  this  difference  exists.  No  doubt  differ- 
ent reasons  apply  in  different  cases.  A  study  of  these 
reasons  should  be  made  a  part  of  any  investigation  of 
the  subject  and  every  instruction  book  should  con- 
tain explicit  instructions  to  guide  the  driver  in  mak- 
ing a  quick  start. 

A  discussion  of  the  subject  in  the  Forum  by  engi- 
neers who  have  had  experience  in  this  line  will  be 
welcomed  and  should  prove  profitable  to  all  concerned. 
We  know  of  no  one  improvement  which  seems  likely 
to  yield  larger  returns  in  helping  to  bring  about  free- 
dom from  trouble  of  a  veiy  annoying  nature.  Fuels 
marketed  in  this  country  have  a  lower  percentage  of 
volatile  fractions  during  the  summer  months.  Conse- 
quently the  problem  is  one  of  immediate  importance 
even  though  it  is  usually  more  serious  in  cold  weather. 
It  is  not  too  soon  to  start  efforts  to  solve  it  now. 


932 


AUTOMOTIVE    INDUSTRIES 

THE  AVTOMOlilLK 


April  27,  1922 


piiiiiiiiiiiiiwnniuiiiniiiiiiiiMiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii^^^^^^^^ 

I  Sales  Boom  Brings  Parts  Shortage  j 


^iiiiiiiiiinniiiiiinmiiiiimiiiii 


iiiiiiiiii:niiiiii!iiiiiiiii;!iiiiiiiiinimiiiiniiniiiiiiiiiiiiiiiiiiiintniniiiiiiiiiiMi!iiiiiiim!iiiiiiiiiiiiiiiii^^ 


Affects  Specialized 
Car  Field  Seriously 

Stock  Chasers  on  Road  —  Ship- 
ments by  Express — Orders 
by  Wire 

By  D.  M.  McDonald 

DETROIT,  April  25 — Passenger 
car  business  in  the  Detroit  district 
has  progressed  to  a  point  where  the 
already  slender  store  of  parts  and 
materials  has  been  reduced  to  the 
vanishing  point  in  a  great  many  in- 
stances and  in  some  cases  has  been 
entirely  wiped  out.  The  big  battle 
of  the  moment  is  not  to  get  business, 
but  to  get  material. 

Passenger  car  makers  again  have 
stock  chasers  on  the  road  in  an  at- 
tempt to  speed  up  deliveries  and 
many  shipments  of  smaller  parts 
and  accessories  are  being  ordered  by 
express. 

Car  makers  in  the  specialized  unit 
field  are  particularly  hard  hit  for  the 
shortages  are  not  confined  to  any  one 
unit.  In  other  cases  the  body  mak- 
ers have  fallen  behind,  but  the  seri- 
ous shortage  is  with  the  specialized 
unit  maker. 

This  shortage  is  most  serious  be- 
cause of  its  origin  in  the  basic  metal 
and  the  impossibility  of  getting 
around  the  time  required  for  treat- 
ment of  the  metal  before  it  can  be 
made  up  into  the  parts.  A  sudden 
shortage  of  malleables  has  been  dis- 
covered in  more  than  one  plant  and 
malleable  stores  cannoi;  be  replen- 
ished over  night. 

Need  of  Skilled  Workers 

In  the  body  making  field  the  serious 
shortage  is  skilled  workers.  Newspapers 
here  are  carrying  advertisements  for 
men  specializing  in  the  various  processes 
of  body  making,  but  the  ranks  are  very 
slow  in  filling.  Some  companies  feel  a 
shortage  of  space  which  will  be  over- 
come by  the  addition  of  new  buildings, 
and  in  the  meanwhile  body  contracts 
are  being  sub-let  by  manufacturers  or 
placed  elsewhere  than  in  the  crowded 
shops  by  the  car  maker. 

The  Timken  Axle  Co.  is  installing  new 
equipment  in  several  of  its  units  to  meet 
the  onslaught  of  orders.  Deliveries  have 
fallen  behind,  it  is  admitted,  but  with 
the  new  equipment  the  company  will  get 
back  to  an  even  footing  soon  aft^^er  May 
1  and  will  be  entirely  caught  up  by 
May  15. 

{Continued   on   page   940) 


Business  in  Brief 

NEW  YORK,  April  25— A  "pro- 
found improvement"  in  business 
conditions  is  reported  by  the  De- 
partment of  Commerce  after  a  com- 
pilation of  the  latest  commercial 
and  industrial  statistics.  Optimism 
is  based  upon  the  better  fundamen- 
tal conditions  throughout  the  coun- 
try. 

Two  outstanding  features  noted 
by  the  department  are  the  marked 
increases  in  iron  and  steel  activity 
and  the  big  increase  in  construc- 
tion. 

Reports  from  all  steel  centers 
indicate  that  demand  is  constantly 
growing.  Production  ranges  from 
75  per  cent  to  80  per  cent  of  capac- 
ity, and  incoming  orders  are  con- 
siderably in  excess  of  production. 
The  coal  strike  appears  to  have 
affected  industry  but  little. 

Freight  car  orders  placed  by  the 
railroads  of  the  country  thus  far 
this  year  aggregate  51,791,  as  com- 
pared with  a  total  of  only  28,358 
for  all  of  last  year.  It  is  expected 
20,000  more  will  have  been  ordered 
by  May  1. 

Unemployment  is  rapidly  de- 
creasing and  there  is  an  actual 
shortage  of  skilled  workers  in  many 
lines. 

More  life  is  apparent  in  primary 
markets  for  textiles  and  cotton 
goods. 

Lumber  and  building  supplies 
are  leading  the  way,  but  the  mar- 
ket for  agricultural  implements  and 
vehicles  is  stronger  than  at  any 
time  since  the  slump  in  farm  prices 
in  1920. 

Crop  reports  are  irregular,  as 
they  always  are  at  this  time  of  the 
year.  They  are  based  largely  on 
weather  conditions,  and  the  late 
arrival  of  spring  weather  as  well 
as  floods  in  many  sections.  On 
the  whole,  however,  they  are  favor- 
able. 

Stocks  are  somewhat  irregular, 
but  prices,  in  general,  continue  to 
advance.  Bonds  are  active  and 
firm,  money  easier  and  exchange 
steady. 

Bank  clearings  for  the  week  end- 
ing April  20  aggregated  $7,035,- 
495,000,  a  gain  of  5  per  cent  over 
the  preceding  week  and  15.2  per 
cent  over  the  same  week  last  year. 
Total  car  loadings  for  the  week 
ending  April  20  showed  a  material 
decline  because  of  the  coal  strike, 
but  the  loadings  of  miscellaneous 
freight  and  merchandise  showed  a 
continued  gain. 


Production  in  May 
Will  Be  Up  to  April 

Passenger     Car     Factories     Near 

Capacity — Truck  Plants  Reach 

50  Per  Cent 


By  JAMES  DALTON 

NEW  YORK,  April  25— With  April 
production  of  motor  vehicles  running 
far  ahead  of  March  it  now  is  certain 
that  May  will  show  an  equally  large 
output,  although  the  percentage  of 
gain  over  the  same  period  in  1921  will 
not  be  as  large  as  in  the  first  quarter. 
Factory  after  factory  is  speeding  up 
its  output  and  preparing  for  still 
larger  schedules  next  month. 

Manufacturers  of  many  of  the  more 
popular  passenger  cars  are  approach- 
ing capacity.  Sales  of  some  of  them 
are  limited  only  by  output.  Dealers 
in  several  lines  are  unable  to  promise 
deliveries  in  less  than  two  or  three 
weeks.  The  bulk  of  the  business  re- 
mains in  the  lower  and  middle  price 
classes,  although  a  few  companies  in 
the  higher  price  field  are  approaching 
capacity  operations. 

A  majority  of  the  companies  which 
produce  trucks  on  a  quantity  basis 
are  running  at  50  per  cent  of  capacity. 
It  is  confidently  predicted  that,  if  the 
general  business  revival  continues 
until  fall  at  the  present  rate,  commer- 
cial vehicles  will  be  absorbed  as  fast 
as  they  can  be  turned  out.  The  de- 
mand for  light  trucks  which  began 
two  months  ago  has  increased  rapidly, 
and  sales  of  heavy-duty  vehicles  now 
are  becoming  brisk,  chiefly  for  high- 
way and  building  construction  work. 

Tractor  Business  Better  w 

Price  reductions  in  the  tractor 
field  have  stimulated  business  to  a 
surprising  degree.  At  least  three 
companies  are  operating  at  capacity 
in  the  production  of  the  lighter  mod- 
els. Their  ready  sale  is  evidence  of 
improved  conditions  in  the  agricul- 
tural districts. 

At  the  beginning  of  April  only  a 
comparatively  small  number  of  parts 
plants  were  operating  at  more  than 
50  per  cent  of  capacity.  Since  then 
the  number  in  this  class  has  increased 
amazingly.  Several  are  running  full 
blast,  and  probably  70  per  cent  of 
capacity  would  be  a  fair  average  for 
(Continued  on  page  940) 


Apr  a  27,  1922 

Stockholders  Ratify 
Willys-Overland  Plan 

No  Dissenting  Vote  in  Authoriz- 
ing Bond  Issue  to  Fund 
Bank  Debt 
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TOLEDO,  April  24— Preferred  stock- 
holders of  the  Willys-Overland  Co.  at 
a  special  meeting"  here  to-day  ratified 
without  a  dissenting  vote  the  proposal 
made  by  the  directors  for  funding  of 
the  bank  debt  through  the  issuance  of 
$17,500,000  of  7  per  cent  first  mortgage 
bonds,  to  mature  Dec.  1,  1923.  The  bonds 
will  be  taken  up  by  the  banks  which 
had  extended  the  company's  loans  for 
several  months  and  will  have  the  effect 
of  pledging  the  fixed  assets  where  for- 
merly only  current  assets  were  involved 
as  security  for  the  loans. 

The  plan  was  developed  by  the  board 
of  directors  after  a  majority  had  been 
drawn  from  the  ranks  of  Toledo  busi- 
ness men.  Plans  for  the  liquidation  of 
securities  owned  by  the  company  and 
for  conversion  of  real  estate  holdings 
into  cash  with  which  to  pay  off  the  bonds 
are  going  forward,  according  to  plant 
officials. 

The  production  of  the  plant  here  has 
passed  the  400-a-day  mark,  and  the  total 
for  the  second  quarter  of  the  year  will 
surpass  30,000  cars,  which  is  more  than 
double  the  production  during  the  same 
period  a  year  ago.  More  than  8000  men 
are  now  at  work  in  the  plant  in  this  city, 
and  more  are  being  added  as  rapidly 
as  materials  can  be  secured  to  boost  pro- 
duction schedules. 

Secretary  L.  A.  Miller  announced  that 
enough  assents  of  preferred  stockholders 
of  the  Willys-Overland  Co.  to  the  re- 
organization plan  for  the  Moline  Plow 
Co.  are  being  received  to  insure  adoption 
of  the  plan. 


Tire  and  Valve  Companies 
in  Canada  to  Consolidate 

OTTAWA,  ONT.,  April  24— Within  a 
few  days  it  is  expected  that  the  merger 
of  the  Lion  Tire  &  Rubber  Co.  and  the 
Mead  Universal  Valve  Co.,  Ltd.,  will  be 
agreed  to  by  the  two  lots  of  shareholders 
and  the  company  be  incorporated  under 
Dominion  charter  to  be  known  as  the 
Lion-Mead  Tire  &  Rubber  Co.,  Ltd. 

A  site  for  the  factory  has  been  located 
in  Hull,  P.  Q..  and  all  plans  are  ready 
for  the  start  when  the  merger  is  assured. 
The  plant  will  manufacture  tires,  tubes, 
valves  and  other  accessories. 


Caution  Is  Still  Necessary  in  Returning  Industry 

to  Full  Strength 

By  B.  F.  EVERITT, 

President  of  the  Rickenbacker  Motor  Car  Co. 

Detroit,   April   24. 

1^ HOUGH  there  is  a  tremendous  buying  field  for  automobiles  to-day  and  the 
sick  child  is  apparently  again  a  thriving  infant  ready  to  resume  its  de- 
velopment where  it  left  off  two  years  ago,  it  is  unwise  for  manufacturers  to 
assume  too  much  from  appearances.  There  is  still  a  great  deal  of  nursing  tf) 
be  done  before  the  infant  is  as  well  as  it  should  be.  There  is  no  reason  to  think 
that  the  malady  has  as  yet  entirely  disappeared. 

The  manufacturer  must  guard  against  the  accumulation  of  the  evils  of  sud- 
den prosperity  and  keep  his  sails  trimmed  to  meet  every  wind..  Rickenbacker 
Motors  and  probably  every  motor  car  manufacturer  is  o|>erating  to-day  with 
a  large  number  of  orders  ahead.  It  is  our  intention  to  keeo  our  orders  definitely 
ahead  of  output.  In  this  way  we  will  know  where  our  materials  are  at  all 
times.  When  sales  fall  off  our  manufacturing  plans  will  always  be.  within 
control. 

The  experience  of  the  past  two  years  has  shown  the  inadvisability  of  stock- 
ing up  dealers  with  cars  to  help  the  factory  in  unloading  merchandise  commit- 
ments and  inventories.  Factories  to-day  must  place  their  organizations  on  a 
definite  footing  and  fix  the  remunerations  en  a  basis  commensurate  with  the 
actual  value  of  the  services  rendered.  Mistakes  have  been  made  in  the  past 
under  the  impetus  of  boom  periods. 

Then,  too,  there  has  been  a  tendency  to  stagnate  the  working  efficiency  of 
organizations  by  adding  too  many  assistants.  Lack  of  personal  touch  has  been 
a  serious  drawback  to  the  industry  in  the  past,  particularly  in  the  few  years 
preceding  the  1920  crash.  The  automobile  has  passed  from  the  field  of  experi- 
mental products.  It  is  now  a  staple,  necessary  in  every  field  of  human  endeavor. 
Cars  will  be  made  better  and  better  as  time  passes  and  there  will  always  be  a 
sane  and  steady  increase  in  demand.  By  gauging  manufacturing  strictly  by 
market  requirements,  there  will  be  no  recurrence  of  the  glutted  periods  through 
which  we  have  just  passed. 


Stockholders  Soon  to  Get 
Plans  of  Pierce-Lafayette 

NEW  YORK,  April  24— Details  of  the 
plan  for  the  merger  of  the  Pierce-Arrow 
Motor  Car  Co.  and  the  Lafayette  Motors 
Co.  are  being  worked  out  as  rapidly  as 
possible  and  probably  will  be  submitted 
to  stockholders  in  a  short  time.  The 
consolidated  company,  in  addition  to  an 


.n0,000,000  or  $12,000,000  worth  of  notes 
and  bonds.  The  proceeds  will  be  used 
to  pay  off  bank  loans  of  Pierce-Arrow 
which  approximate  $8,000  000,  as  well  as 
the  bank  loans  of  the  Lafayette  company, 
and  provide  working  capital  in  addition. 

The  capitalization  of  Pierce-Arrow 
consists  of  $10,000,000  in  8  per  cent  pre- 
ferred stock  and  250,000  shares  of  no 
par  value  common.  It  has  no  funded 
debt. 

The  Lafayette  company  has  outstand- 
ing $4,000,000  7  per  cent  preferred  and 
40,000  .shares  of  no  par  value  common. 
It  also  has  no  funded  debt. 

Priority  in  Lincoln 

Qainis  Enters  into  Case 

WASHINGTON,  April  24— Attorney 
General  Daugherty  has  instructed  As- 
sistant Attorney  General  Riter  to  go  to 
Detroit  immediately  to  take  special 
charge  of  the  government's  case  against 
the  old  Lincoln  Motor  Co.  and  to  press 
the  claim  vigorously. 

Exception  to  the  receiver's  allowance 
of  the  claims  of  the  900  creditors  will 
be  taken  by  the  government,  it  was  an- 
nounced. Daugherty  called  attention  to 
the  fact  that  the  receiver  already  had 
approved  claims  filed  by  other  creditors 
amounting  to  more  than  $4,000,000,  while 
nothing  had  been  allowed  to  the  govern- 
ment. 

"The  government's  claims,  instead  of 
sharing  with  the  others  pro-i*ata,  should 
have  taken  priority,"  he  said.  Should 
the  government's  claim  for  priority  be 
allowed,  it  will  result  in  the  other  900 
creditors  losing  heavily,  the  Department 


High  Frei*jht  Rates 
Check  Western  Sales 

Edsel  Ford  Says   They  Must  Be 
Lowered  to  Complete  Busi- 
ness Improvement 


NEW  YORK,  April  20— In  the  opinion 
of  Edsel  B.  Ford,  president  of  the  Ford 
Motor  Co.,  who  came  here  to  attend  a 
demonstration  of  Fordson  tractors  in 
Long  Island  City,  transportation  costs 
are  checking  orders  from  the  western 
agricultural  states  for  cars,  trucks  and 
tractors.  He  believes  freight  rates  must 
come  downi  before  business  difficulties 
can  be  ironed  out  completely. 

The  Fords  do  not  believe  the  fuel  prob- 
lem will  become  serious,  even  should  there 
be  a  shortage  of  gasoline.  Their  com- 
pany now  is  selling  considerable  benzol 
which  is  mixed  half  and  half  with  gaso- 
line for  motor  cars.  It  also  has  con- 
ducted encouraging  experiments  with  al- 
cohol. 

Ford's  European  business  has  shown 
a  material  increase  in  the  last  month  and 
a  half,  and  sales  abroad  now  are  running 
from  11  to  12  per  cent  of  the  total 
business.  Ultimately  the  Ford  company 
will  probably  build  plants  both  in  Ger- 
many and  Russia,  but  it  has  no  intention 
of  doing  so  in  the  near  future.  Ford 
made  a  significant  statement  that  the 
company  hopes  to  develop  its  foreign 
business  to  such  a  point  that  it  will  pre- 
pare practically  the  maximum  produc- 
tion of  parts  the  year  round  at  its 
wnrk.s,  in  Detroit. 
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Last  Scripps-Booth 
Car  Leaves  Factory 

Plant    Inventory    Disposed    of — 
G.  M.  C.  Provides  for  Servic- 
ing Discontinued  Line 

DETROIT,  April  22— The  task  of  dis- 
posing of  the  inventory  of  Scripps-Booth 
Corp.  has  been  accomplished  and  the 
last  cars  of  this  make  to  be  manufac- 
tured have  been  shipped  from  the  factory 
here.  Although  it  was  generally  known 
for  some  months  that  the  Scripps-Booth 
models  would  be  discontinued,  demand 
for  the  cars  continued  until  the  entire 
stock  was  sold. 

General  Motors  Corp.  decided  to  dis- 
continue because  the  market  for  that 
type  of  car  was  not  broad  enough  to 
sustain  quantity  production.  Adequate 
provision  has  been  made  by  General  Mo- 
tors for  the  service  requirements  of  all 
Scripps-Booth  cars  now  in  the  hands  of 
owners. 

A  complete  stock  of  all  parts  of  the 
cars  will  be  handled  by  the  Scripps-Booth 
Service  Division  of  General  Motors  with 
stockrooms  in  the  former  Northway  en- 
gine plant  and  headquarters  in  the  Gen- 
eral Motors  Building.  Some  branch  ser- 
vice stations  will  be  located  in  important 
cities  of  the  country  when  complete  ser- 
vicing plans  are  worked  out. 

Dealers   Handling   Other   Products 

Many  of  the  former  Scripps-Booth 
dealers  are  now  handling  other  General 
Motors  products.  In  Detroit  the  Scripps- 
Booth  branch  has  taken  over  the  used 
car  business  of  Oakland  and  is  also  han- 
dling Samson  tractors  and  trucks.  Places 
have  been  made  in  the  General  Motors 
organization  for  many  of  the  former 
Scripps-Booth  factory  personnel.  A.  H. 
Sarver,  president  and  general  manager, 
is  continuing  for  the  present  in  charge 
of  Scripps  service  work. 

The  Scripps-Booth  plant  is  being  rap- 
idly equipped  for  the  production  of  Buick 
closed  body  cars.  Parts  for  all  Buick 
closed  cars  will  be  shipped  from  the 
Flint  plant  and  assembled  in  Detroit. 
This  has  been  done  to  provide  greater 
factory  space  for  Buick  and  to  do  avyay 
with  the  necessity  of  shipping  the  bodies, 
built  in  Detroit,  to  Flint. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

and  is  now  to  be  pushed  forward.  It 
will  make  possible  a  capacity  of  100 
trucks  daily.  The  plant  has  been  operat- 
ing on  a  production  of  35  machines  daily 
recently,  a  number  that  will  not  be  suffi- 
cient if  the  present  run  of  orders  con- 
tinues for  a  few  weeks  longer. 

Very  good  prospects  for  business  on 
the  new  motor-bus  model  being  turned 
out  are  reported  by  the  sales  depart- 
ment. The  new  bus  is  making  an  appeal 
because  of  the  design,  aimed  to  prevent 
sidesway  and  to  promote  comfort  and 
ease  of  driving. 


G.  M.  C.  Will  Complete 

Truck  Plant  at  Pontiac 

PONTIAC,  MICH.,  April  22— Decision 
has  been  reached  by  the  General  Motors 
Corp.  to  complete  the  building  expan- 
sion program  at  its  truck  plant  here. 
The  expansion  was  decided  upon  and  an 
appropriation  made  in  1920  which  con- 
templated enlarging  the  capacity  of  the 
plant  to  25,000  trucks  annually.  This 
was  carried  forward  to  the  point  that 
the  new  machine  shop  was  finished  and 
equipped,  and  the  new  assembly  I'ne  ar- 
ranged. 

The  test  house  had  been  partly  com- 
plctsd  before   the   cessation   of  building 


New  Harley  Financing 

May  Prevent  Receivership 

SPRINGFIELD,  MASS.,  April  24— 
That  the  affairs  of  the  Harley  Co.  are 
in  a  way  to  be  adjusted  satisfactorily 
without  the  appointment  of  a  receiver 
was  stated  to-night  by  an  officer  of  the 
company.  Arrangements  are  said  to  have 
been  made  with  a  New  York  bank  to 
write  a  $1,250,000  mortgage  to  take  up 
the  first  mortgage  for  $725,000  held  by 
the  Hendee  Manufacturing  Co.,  and  cover 
a  bond  issue  and  provide  some  ad- 
ditional working  capital. 

The  matter  of  a  receivership,  for 
which  a  petition  was  filed  recently  in  the 
United  States  Court  in  Boston,  has  been 
postponed  until  May  1.  It  is  believed 
that  the  refunding  of  the  company's  in- 
debtedness will  have  been  made  in  the 
meantime,  and  the  occasion  for  a  re- 
ceivership removed.  The  company  has 
just  booked  a  substantial  order  for  drop 
forgings  for  automobile  parts  to  be  de- 
livered to  a  Cleveland  manufacturer. 


Oakland  Will  Adopt 

Flat  Rate  Generallv 

PONTIAC,  MICH.,  April  24— The 
Oakland  Motor  Car  Co.  has  decided  to 
put  into  effect  as  quickly  as  possible  a 
new  plan  of  universal  "flat  rate"  charges 
for  service.  The  majority  of  its 
branches,  distributors  and  dealers  al- 
ready have  established  this  plan.  Spe- 
cialization on  a  piece  rate  basis  is  ex- 
pected to  do  away  with  complaints  from 
motorists  that  they  never  have  any  idea 
what  a  specific  repair  will  cost  until  after 
the  job  is  completed. 

Another  feature  of  service  work  by  the 
Oakland  company  is  the  training  of  me- 
chanics in  a  special  school  at  the  fac- 
tory. These  mechanics  go  back  to  the 
branches  and  distributors,  and  in  turn 
open  schools  for  the  training  of  service 
men  for  Oakland  dealers. 


NO  BIDS  FOR  ALLEN  ASSETS 

COLUMBUS,  April  22— Although  a 
number  of  possible  bidders  from  Chicago, 
Detroit,  Cleveland  and  Toledo  were  pres- 
ent when  the  assets  of  the  Allen  Motor 
Co.  were  offered  for  sale,  no  formal  bids 
were  made.  After  waiting  for  a  time, 
James  M.  Butler,  representing  Receivers 
W.  C.  Willard  and  George  A.  Archer,  an- 
nounced that  another  effort  to  sell  the 
property  would  be  made  June  6  at  10 
a.  m. 
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No  Halt  in  Business 
of  Gillette  Rubber 

Receivers  Were  Appointed  to  Pre- 
vent Embarrassing  Moves 
by  Hostile  Creditors 


EAU  CLAIRE,  WIS.,  April  24— To 
insure  the  continuation  of  the  business 
without  interruption  and  enjoin  any 
creditors  from  taking  steps  which  might 
interfere,  the  United  States  court  has 
appointed  C.  W.  Lockwood  and  Frank 
C.  Herman  as  receivers  of  the  Gillette 
Rubber  Co.,  with  authority  to  continue 
the  business  and  requiring  creditors  to 
file  their  claims  with  the  court  before 
June  1.  The  receivership  was  made  ef- 
fective in  the  determination  of  litigation 
brought  by  an  Illinois  creditor.  Counsel 
for  the  Gillette  company  made  the  fol- 
lowing statement: 

The  condition  of  the  Gillette  Rubber  Co. 
has  been  improving  daily  for  the  past  several 
months.  The  company  is  solvent  and  its 
business  is  increasing.  The  receivership 
proceedings  were  friendly  in  character  and 
are  for  the  purpose  of  preventing  hostile 
creditors  from  embarrassing  the  operation  of 
the  plant  when  the  present  creditors'  agree- 
ment expires  April  30.  Plans  for  reorgani- 
zation are  developing  but  it  will  take  con- 
siderable time  to  work  them  out,  and  to 
give  this  time  the  only  way  is  to  put  the 
company's  affairs  in  the  hands  of  the  court's 
receivers. 

Full  Faith  in  Receivers 

C.  W.  Lockwood  and  Frank  C.  Herman, 
president  of  the  Gillette  Rubber  Co.,  were 
appointed  receivers,  and  Messrs.  Aaron  & 
Aaron  of  Chicago,  and  Roy  P.  Wilcox  of  Eau 
Claire  werei  appointed  by  the  court  as  attor- 
neys for  the  receivers.  The  receivers  will  con- 
tinue the  operations  of  the  plant  under  broad 
powers  and  will  really  be  in  better  shape 
to  carry  on  the  business  efficiently  than  the 
company  itself  could  have  done  under  exist- 
ing conditions. 

The  character  and  ability  of  the  men  put 
in  charge  by  the  court  is  a  giTaranty  that 
the  company  interests,  including  those  of 
stoclcholflers  and  creditors  alike  will  be 
prudently  and  honestly  administered.  I  think 
thera  is  no  doubt  th^t  within  a  short  time 
the  reorganization  plans  will  be  carried  out 
In  a  way  as  to  preserve  this  splendid  industry 
for  Eau  Claire  and  establish  it  on  a  firmer 
and  better  basis   than  ever  before. 


Bill  for  Rural  Post  Roads 
Will  Be  Acted  On  Shortly 

WASHINGTON,  April  24^-Prospects 
for  early  action  on  the  Dunn  bill,  author- 
izing $63,000,000  for  construction  of  ru- 
ral post  roads  in  1923  and  $75,000,000 
the  year  following,  were  assured  when 
the  bill  was  placed  on  the  Union  Calen- 
dar of  the  House  and  will  come  up  for 
action  by  Congress  within  the  next  week. 

Recommendation  that  the  bill  be  en- 
acted was  made  by  the  Committee  on 
Roads  after  hearings  were  held  with 
the  Secretary  of  Agriculture,  the  Direc- 
tor of  the  Bureau  of  Roads,  the  Chief 
of  the  Forest  Service  and  others. 
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Optimism  Features 
Firestone  Meeting 

Business  Everywhere  Is  Showing 

Gains,  Sales  Representatives 

Report  at  Conference 

AKRON,  April  25— Seven  hundred  field 
men,  sales  representatives  and  branch 
managers  of  the  Firestone  Tire  &  Rub- 
ber Co.,  from  as  many  cities  in  the 
United  States  and  Canada  and  from  the 
principal  tire  distributing  centers  of 
Cuba  and  Mexico,  united  at  their  annual 
conference  here  in  sending  broadcast  a 
message  of  cheer  and  optimism  w^ith  the 
declaration  that  business  everywhere  is 
showing  substantial  signs  of  complete 
recovery. 

At  the  opening  session  of  the  three- 
day  conference,  General  Sales  Manager 
L.  G.  Fairbank  announced  that  Firestone 
was  near  its  peak  production  with  a 
daily  output  at  present  of  nearly  24,000 
tires  and  25,000  tubes,  as  compared  to  a 
peak  in  1920  of  28,500  tires  a  day. 

Firestone  representatives  from  the 
Northwest  reported  that  the  lumber  busi- 
ness is  picking  up  rapidly.  Western  and 
Midwestern  states  are  showing  strong 
gains,  while  the  improvement  in  farming 
localities  brought  about  by  the  upward 
trend  of  farm  produce  prices  is  reflected 
in  stimulated  sales  of  automobiles,  trucks 
and  tires. 

"The  time  for  optimism  is  now,"  Fair- 
bank  said.  "Our  survey  of  the  country, 
gleaned  from  the  individual  reports 
turned  in  to  us  by  men  at  the  con- 
ference, show  that  business  is  coming 
back  rapidly  and  that  prosperity  is  just 
ahead.  We  expect  tire  production  to  con- 
tinue its  steady  gait  and  look  for  steadily 
increasing   sales." 

The  field  representatives,  after  a  series 
of  business  and  sales  talks,  were  taken 
through  a  series  of  booths  demonstrat- 
ing window  displays.  The  conference 
closed  Wednesday  night. 
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rent  a  stand  in  the  Palais  will  not  be 
allowed  to  exhibit  cars  on  body  makers 
stands.  This  will  particularly  aff"ect 
Rolls-Royce  and  Ford.  These  two  firms 
decline  to  exhibit  at  the  Paris  show,  but 
large  numbers  of  Rolls-Royce  cars  are 
always  to  be  found  on  body  builders' 
stands,  and  Fords  with  mechanical 
modifications  or  unusual  types  of  bodies 
are  always  on  view  in  big  numbers. 

A  further  refund  has  just  been  made 
on  last  year's  Paris  show  rentals,  mak- 
ing a  total  of  50  per  cent  refunded  to 
exhibitors. 


Paris  Automobile  Show 

Will  Be  Held  Oct.  4-15 

PARIS,  April  11  (by  mail)— Wednes- 
day, Oct.  4  has  been  fixed  as  the  open- 
ing day  of  the  Paris  automobile  show, 
to  be  held,  as  usual,  in  the  Grand  Palais. 
The  show  will  close  on  the  evening  of 
Oct.  15.  This  decision  which  puts  the 
Paris  show  at  the  head  of  the  European 
series  has  only  been  taken  after  consid- 
erable hesitancy  on  the  part  of  manu- 
facturers and  dealers. 

The  Paris  show  will  be  on  the  same 
general  lines  as  the  one  held  last  year. 
It  will  include  every  branch  of  the  auto- 
mobile industry,  with  a  special  building 
for  trucks  and  tractors  if  necessary. 
American  firms  can  only  get  space  in 
the  show  after  the  requirements  of  other 
nations  have  been  met.  This  restriction 
is  adopted  as  a  protest  by  the  French 
industry  against  America's  policy  of  a 
45  per  cent  import  duty  before  the  war. 

Automobile  manufacturers  who  do  not 


Sees  Dunlop  Resumption 
at  Buffalo  Coming  Soon 

BUFFALO,  April  22— Production  is 
soon  to  be  begun  at  the  $25,000,000  tire 
plant  of  the  Dunlop  company  here,  Albert 
L.  Kinsey,  president  of  the  Buffalo  Cham- 
ber of  Commerce,  told  the  members  of 
the  Equality  club  of  the  Central  Y.M.C.A. 
to-day. 

"There  have  been  many  rumors  regard- 
ing disposition  of  this  plant,"  Kinsey 
said.  "Recently  the  Chamber  of  Com- 
merce had  communication  with  a  large 
automobile  firm  which  contemplates 
changing  its  location.  The  Dunlop  in- 
terests were  approached  to  determine  if 
their  plant  is  available  for  purchase. 

"Those  who  approached  the  Dunlop 
company  were  informed  that  its  Ameri- 
can plant  is  not  for  sale  at  any  price. 
The  impression  was  given  that  com- 
mercial production  of  tires  will  be  begun 
in  the  near  future,  probably  in  the  early 
fall." 


Chassis  Lubricating  Corp. 
Locates  Plant  at  Monroe 

NEW  YORK,  April  24— The  Chassis 
Lubricating  Corp.,  which  has  been  con- 
ducting experiments  for  three  years  on 
a  chassis  lubrication  system,  has  located 
its  factory  at  Monroe,  Mich.,  and  has  an 
assembling  plant  at  1926  Broadway,  New 
York. 

The  company  is  incorporated  in  Dela- 
ware for  $1,200,000,  and  the  officers  are 
Rex  W.  Wadman,  president;  Fred  H. 
Gleason,  chief-engineer,  and  Martin  W. 
McCloskey,  secretary  and  treasurer.  The 
directors  are  Fred  H.  Gleason,  Joseph 
Van  Blerck,  E.  V.  Rippingille,  George  V. 
Codrington  and  N.  G.  Rost.  Van  Blerck 
is  the  head  of  a  factory  producing  ma- 
rine, aerial  and  truck  engines  and  Rip- 
pingille is  president  of  the  Watson 
Stabilizer  Co.  and  until  recently  was 
sales  manager  of  the  Hudson  Motor  Car 
Co. 


AWARDED   STAR  GEAR   CONTRACT 

SYRACUSE,  April  24— The  New  Proc- 
ess Gear  Co.  of  this  city  has  been  awarded 
the  contract  for  differential  gearsets  for 
the  new  Star.  Gears  for  the  car  have 
been  produced  at  the  local  plant  for 
some  time.  The  factory  is  now  operating 
nights  in  some  departments  and  approxi- 
mately 700  persons  are  employed.  The 
company  is  also  making  gears  for  the 
Willys-Overland. 
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Durant  May  Obtain 
Plant  at  Elizabeth 

Likely  to  Be  Only  Bidder  When 

Property  of  Willys  Corp.  Is 

Auctioned  in  June 


NEW  YORK,  April  24— Durant  Mo- 
tors, Inc.,  probably  will  be  the  only  bid- 
der for  the  big  new  Elizabeth  plant  of 
the  Willys  Corp.  when  it  is  put  up  at 
auction  by  the  receivers  June  9.  An 
auction  sale  has  been  decreed  by  the 
Federal  court,  and  private  sale  of  the 
property,  therefore,  is  not  permissible. 
No  definite  information  is  available  as 
to  the  amount  which  will  be  bid,  but 
it  is  understood  it  will  be  about  $500,000 
less  than  the  $4,000,000  which  the  re- 
ceivers have  asked  Durant  to  pay.  The 
original  cost  of  the  plant  was  about  $10,- 
000,000. 

If  Durant  obtains  the  property,  as  it  is 
expected  he  will,  it  is  probable  the  Long 
Island  City  factory,  which  was  equipped 
to  turn  out  the  Durant  four,  will  be  leased 
and  the  Elizabeth  plant  used  to  produce 
the  Durant  line,  as  well  as  the  new  Star. 
The  primary  purpose  of  the  purchase, 
however,  will  be  to  provide  space  for  as- 
sembling the  Star  in  quantities. 

The  Elizabeth  factory  is  said  to  be  the 
largest  automobile  plane  in  the  world 
under  one  roof.  It  covers  38%  acres, 
and  it  contains  1,200,000  sq.  ft.  of  floor 
space.  It  was  built  to  produce  250  six 
cylinder  cars  in  an  eight-hour  day,  or 
500  if  the  factory  was  operated  in  two 
shifts.  It  would  be  possible  to  assem- 
ble in  it  at  least  1000  Stars  a  day.  It 
is  probable  that  one  end  of  the  plant  in 
which  much  machinery  has  been  installed 
will  be  leased  by  Durant  if  he  bids  in 
the  property. 

Could  Start  Star  in  Quantities 

Purchase  of  the  Willys  factory  would 
permit  quantity  production  of  the  Star 
al'iiost  immediately,  as  well  as  increased 
output  for  the  Durant  four. 

A.  T.  Sturt,  chief  engineer  of  the 
Durant  Motor  Car  Co.  of  New  Ycrk  and 
engineers  representing  the  Continental 
Motors  Corp.  have  been  devoting  their 
time  for  the  past  three  weeks  to  thor- 
ough road  tests  of  the  Star.  These  tests 
have  been  made  over  rough  country  roads 
in  Virginia  ana  other  Southern  States. 
They  have  been  designed  to  demonstrate 
the  endurance  of  the  new  car  and  are 
reported  to  have  been  entirely  satisfac- 
tory. It  is  said  the  little  car  has  aver- 
aged 30  miles  per  gallon  of  gasoline  in 
the  difficult  tests  to  which  it  has  been 
subjected. 


TRUCK    FOR   TOURISTS 

SAGINAW.  MICH.,  April  21— The 
Ruggles  Motor  Truck  Co.  has  entered  a 
truck  for  the  1922  tour  "Around  Lake 
Michigan."  The  truck  will  be  of  special 
design  to  carry  baggage  for  tourists  and 
will  be  mounted  on  a  2-ton  chassis  to 
travel  at  a  passenger  car  speed.  The 
body  will  have  three  decks  for  baggage, 
with  a  capacity  of  110  suit  cases. 
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General  Motors  Makes 
Special  Export  Line 

Profliicing  New  Buicks  and  Chev- 

rolets  in  Canada  to  Meet 

Foreign  Tastes 


NEW  YORK,  April  22— A  special  line 
■of  Buick  and  Chevrolet  phaetons  is  De- 
ing  put  into  production  for  the  export 
trade  at  the  Oshawa,  Canada,  factory 
under  the  control  of  General  Motors  Ex- 
port Corp.  In  making-  the  announce- 
ment, officials  of  the  export  company 
stated  that  the  new  automobiles,  which 
mount  much  extra  equipment,  had  been 
added  to  meet  an  overseas  demand  for 
cars  with  different  colors  and  different 
equiprrent  than  the  standard  lines. 

Coincident  with  the  New  York  expo- 
sition, Buick  announced  a  special  maroon 
roadstei  on  the  six  cylinder  line.  The 
new  models  from  Oshawa  carry  out  the 
same  purpose.  The  six-cylinder  phaeton 
models  are  finished  in  either  blue  with 
black  wheels  or  maroon  with  natural 
wood  or  maroon  colored  wheels.  The  top 
is  of  special  material,  with  glass  side 
windows  and  natural  wood  bows.  The 
equipment  includes  electric  tonneau 
light,  nickeled  foot  scraper,  rubber  trim- 
ming on  the  running  board,  transmission 
lock,  gasoline  tank  under  cover,  Alemite 
lubrication,  front  bumper  and  radiator 
thermometer.  The  seven  passenger  model 
is  furnished  with  a  power  driven  tire 
pump.  The  four  cylinder  Buick  is  fin- 
ished in  blue  and  is  provided  with  much 
of  the  same  equipment. 

The  new  Chevrolet  is  finished  in  green, 
/  with  gold  stripe  trimming  and  black  fen- 
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ders.  The  top  is  of  improved  waterproof 
material,  in  either  black  or  drab.  The 
instrument  board  is  illuminated  and  cord 
tires  are  standard.  Fuel  feed  is  by  vac- 
uum system,  with  tank  at  the  rear  of  the 
body,  differing  from  the  standard  model. 
The  radiator  is  of  nickel  finish  and  the 
car  carries   a   front   bumper. 
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S.  A.  E.  Names  Coimnittee 
to  Aid  Road  Development 

NEW  YORK,  April  22— The  Society 
of  Automotive  Engineers  has  appointed 
a  highway  committee  to  bring  together 
the  research  and  educational  activities 
of  the  society  along  highway  lines.  Her- 
bert Alden  is  chairman  of  the  commit- 
tee. The  other  members  are:  W.  A. 
Brush,  F.  A.  W.hitten,  George  Green,  W. 
E.  Lay  and    H.    C.   Dickinson. 

The  society  feels  that  the  automotive 
engineer  has  not  had  enough  to  say  in 
the  direction  of  highway  development, 
and  that  as  a  consequence  the  construc- 
tion of  highways  has  not  been  carried 
forward  with  enough  consideration  for 
the  needs  of  the  vehicle  which  is  to  use 
the  roads.  The  mechanical  side  of  the 
question,  it  feels,  has  naturally  been 
neglected  by  the  civil  engineers  who  have 
done  the  highway  work. 


ASKS  BOSCH  INQUIRY 

WASHINGTON,  April  24— Investiga- 
tion by  a  special  Senate  committee  of 
the  administration  of  the  Alien  Property 
Custodian's  office,  especially  the  sale  of 
the  Bosch  Magneto  Co.,  has  been  asked 
in  a  resolution  introduced  by  Senator 
King  of  Utah  which  has  been  referred  to 
the  judiciary  committee. 


Government  to  Make 
Tire  Survey  Abroad 


As  Result  of  Conference  Official 
Will  Go  to  Europe  to  Deter- 
mine Market 


WASHINGTON,  April  21— A  survey 
of  the  European  automobile  tire  market 
will  be  made  by  the  Department  of  Com- 
merce, it  was  announced  to-day  by  the 
Rubber  Division,  following  a  conference 
of  national  tire  builders  and  rubber 
dealers. 

Dr.  P.  L.  Palmerton,  chief  of  the  Divi- 
sion, will  sail  for  Europe  immediately 
and  make  an  exhaustive  study  of  that 
country  as  a  market  for  American  made 
automobile  tires  and  other  rubber  goods 
products.  This  will  be  the  first  foreign 
survey  ever  made  by  the  government,  in 
an  endeavor  to  find  a  foreign  market  for 
United  States  rubber  and  tire  exporters. 

The  scope  of  the  survey,  it  was  an- 
nounced, will  comprise  practically  the 
whole  of  i-econstructed  Europe  and  will 
require,  it  is  expected,  ten  months  or 
a  year  to  make. 

Among  those  who  attended  the  confer- 
ence to-day  and  endorsed  the  survey  of 
the  department  were:  F.  E.  Titus,  chair- 
man, B.  F.  Goodrich  Corp.;  A.  G.  Lubke, 
vice-chairman,  General  Tire  &  Rubber 
Co.;  A.  R.  Gormully,  Ajax  Rubber  Co.; 
Harry  Braender,  Braender  Rubber  & 
Tire  Co.;  F.  K.  Espenhain,  Goodyear 
Tire  &  Rubber  Co.;  D.  D.  Yard,  Penn- 
sylvania Rubber  Co. ;  George  S.  George, 
Federal  Rubber  Co.;  K.  S.  Chamberlain, 
of  the  Fisk  Rubber  Co.;  C.  E.  Wagner, 
Miller  Rubber  Co.,  and  E.  H.  Huxley, 
United  States  Rubber  Export  Co. 


Representatives  of  Industry  Discuss  Export  Problems 


The  meeting  of  the  Contact  Comn:ittee  formed  from  th 
division  of  the  Bureau  of  Foreign  and  Domestic  Commerc 
all   phnses  of  the   industry  have  come    together  for  a   joint 

Reading  from  left  to  right  the  members  of  the  committe 
Chamber  of  Commerce;  Dr.  Julius  Klein,  director  of  the 
Automobile  Trade  Journal;  G.  W.  Brogan  and  S.  D.  Bl 
M.  L.  Heminway,  general  manager  of  the  Motor  and  A 
Aeronautical  Chamber  of  Commerce;  George  E.  Quisenbe 
of  the  automotive  division  of  the  bureau;  W.  G.  McCann  o 
Shidle    of    Automotive    Industries    and    M.    Lincoln    Schuster 

Among  those  standing  are  Gordon  Lee,  chief  of  the  auto 
the  loft;  J.  Walter  Drake,  chairman  of  the  foreipn  trade  com 
the  foreign   trade   committee   of  the   M.    A.    M.    A.:    L.    E.   W 

National     Association    of    Eng 


e  automotive   industry  for  cooperation   with   the   automotive 
e    marks    the    first    occasion    upon    which    representatives    of 
discussion   of  foreign    trade   problems, 
e  are:   (Seated)   George  F.  Bauer  of  the  National  Automobile 

Bureau  of  Foreign  and  Domestic  Commerce;  T.  F.  Cullen. 
ack,  representing  the  Automotive  Equipment  Association; 
ccessory  Manufacturers  Association;  Luther  K.  Bell  of  thp 
rry  of  the  Class  Journal  Co.;  M.  P.  Hoeoli  assistant  chipf 
f  the  Motorcycle  and    Allied  Trades  Association;   Norman  G. 

and  S.  S.  Meyers  of  the  M.  A.  M.  A. 

motive  division  who  organized  the  committee,  second  from 
mittp<^  of  the  N.  A.  C.  C. ;  W.  O.  PuthTford.  chairman  .if 
arford  of  the  N.  A.  C.  C.  and  Ira  Hands,  secretary  of  the 
'ne    and     Boat    Manufacturers 


April  27,  1922 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


937 


Edge  Trade  Body  Bill 
Has  Life  Assured  It 


New    Jersey    Senator    Will    Push 

Legislation  Defining  Activities 

of  Associations 


WASHINGTON,  April  24— Legislation 
presented  to  the  Senate  by  Senator  Edge 
of  New  Jersey,  designed  to  define  the 
activities  of  trade  associations,  is  not 
to  be  allowed  to  sleep  in  the  files  of 
the  Judiciary  Committee,  according  to 
the  Senator.  His  resolution  has  devel- 
oped a  great  deal  of  support  among  trade 
organizations,  and  letters  are  being  re- 
ceived by  members  of  the  Senate  and 
House  approving  it.     Senator  Edge  said: 

I  have  no  intention  of  permitting'  the  im- 
portant subject  of  defining  the  power  ot 
trade  associations  to  be  dropped.  After  two 
days'  debates  on  the  resolution  providing 
for  a  joint  Congressional  comniittee  to  in- 
vestigate the  subject  it  became  s;enerally 
apparent  that  the  opposition,  realizing  that 
tjy  agreement  the  appropriation  bill,  im- 
mediately followed  by  a  tariff  bill,  would 
necessarily  displace  the  resolution  on  the 
calendar,  and  they  therefore  would  not  per- 
mit the  vote. 

I  am  reasonably  positive  that  if  there  had 
been  sufficient  time  and  a  vote  could  have  been 
secured  the  resolution  would  have  been 
passed.  However,  it  is  not  important,  as  the 
main  object  of  the  resolution  is  covered  by 
the  bill  I  have  introduced,  which  is  in  the 
Judiciary  Committee. 

The  only  difference  in  the  present  situation 
will  be  that  the  Judiciary  Committee  will 
hold  public  hearings  and  consider  the  subject 
rather  than  a  special  committee.  So  far  as 
I  am  concerned,  I  am  entirely  satisfied  with 
this  procedure  and  have  been  assured  by  the 
chairman  of  the  Judiciary  Committee, 
.Senator  Nelson,  that  he  will  select  a  com- 
mittee who  will  give  full  attention  to  the 
Important  schedule. 


American  Steam  Truck 

Makes  First  Delivery 

CHICAGO,  April  22  —  The  American 
Steam,  Truck  Co.  this  week  delivered 
the  first  steam  truck  produced  in  its 
factory  here.  The  truck  is  of  four  ton 
capacity  and  sells  for  $5,000.  C.  R.  How- 
ard, president  of  the  company,  said  that 
the  factory  is  now  producing  at  the  rate 
of  about  one  a  week  and  that  he  hopes 
to  increase  the  capacity  to  20  a  month. 

The  company  is  also  building  steam 
passenger  cars  and  expects  to  have  the 
first  five  completed  between  May  1  and 
15.  The  first  cars  are  to  be  5-passenger 
phaetons  and  priced  at  $1,650.  It  is  ex- 
pected to  have  a  full  line  of  passenger 
models  later,  Howard  said,  as  well  as 
to  build  trucks  of  five-ton  and  seven-ton 
capacity. 

The  company  has  made  sales  contracts 
for  several  states.  A  company  composed 
of  L.  F.  Card,  B.  S.  Edwards  and  C.  A. 
Webb  of  Gary  has  contracted  for  the 
territory  of  Indiana  and  Michigan;  A. 
H.  Alexander  of  Webster  City,  for  Iowa ; 
J.  F.  Howard  of  Milwaukee  {or  Wiscon- 
sin; H.  A.  Moje  for  Chicago  and  Wil- 
liam M.  Einhom  for  Cook  County  out- 
.side  of  Chicago. 
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.May  I,  191; 


To  the  Stockholders: 


The  automobile  is  the  largest  unit  of  merchandise  sold  for  cash  to  the  individual 
consumer. 

In  the  early  history  of  the  industry,  as  there  was  no  parallel  to  follow,  motor  makers 
could  not  profit  by  the  credit  merchandising  experience  of  other  manufacturers.  Today 
the  merchandising  of  the  automobile  is  upon  the  threshold  of  transition  from  a  cash  to  a 
credit  basis,  similar  to  that  through  which  has  passed  the  merchandising  of  nearly 
every  other  product. 

The  selling  and  advertising  force  behind  the  marketing  of  automobiles  has  out- 
stripped the  progress  of  the  credit  machinery  available  to  the  industry.  To  supplement 
the  credits  which  local  bankers  have  extended  to  the  automotive  induitry,  a  group  of 
specialized  financing  companies  entered  the  field  and  they  have  done  pioneer  work  in 
credit  merchandising. 

The  General  Motors  .Acceptance  Corporation  was  organized  three  years  ago  under 
the  banking  law  of  the  State  of  New  York  as  an  associated  independent  banking  insti- 
tution to  provide  credit  accommodations  exclusively  for  General  Motors  distributors  and 
dealers  and  purchasers  of  General  Motors  products.  The  functions  of  the  General  Motors 
Acceptance  Corporation  are  to  supplement  exisring  local  banking  faciliries,  which  accom- 
plishes two  things:  first — that  General  Motors  distributors  and  dealers,  with  approved 
credit  standing,  are  enabled  to  finance  their  purchases  and  sales  upon  a  thoroughly  sound 
banking  basis;  which  in. turn  means,  second — that  General  .Motors  Corporarion  is  enabled 
to  sell  its  products  for  cash.  This  necessitates  the  employment  of  much  less  working 
capital  than  would  be  needed  were  the  Corporation  itself  to  attempt  to  extend  credits 
generally. 

At  this  time  of  year  the  desire  to  buy  automobiles  is  strongest  and  the  demand 
by  individuals  for  credit  accommodations  is  greatest.  Accommodarions  under  the  GM.AC 
Plan  are  available  only  to  those  who  measure  up  to  proper  credit  standards.  Our  stock- 
holders are  all  concerned  in  the  financial  success  of  General  .Motors.  I  am  directing 
attention  to  the  GMAC  Plan  of  financing,  which  has  been  and  will  continue  to  be  instru- 
mental in  augmenting  sales,  in  order  that  the  stockholders  may  fully  appreciate  this 
important  part  of  our  merchandising  operations. 

With  a  clear  understanding  of  this,  I  am  confident  stockholders  can  and  will  co- 
operate in  stimulating  sales  of  our  cars,  trucks  and  other  products. 


Yours  very  truly, 


^<^^^ 


Preiident. 


"acsimile   of  letter  of   Pierre   S.   du    Pom 


Selling  of  Automobiles  Is  Reverting  to  Credit  Basis, 

President  du  Pont  of  G,  M.  C.  Tells  Stockholders 


NEW  YORK,  April  25— The  impor- 
tance of  the  General  Motors  Acceptance 
Corp.  in  the  selling  system  of  the  cor- 
poration is  emphasized  in  a  booklet, 
summarizing  its  operations,  which  is 
being  sent  to  all  stockholders.  The  book- 
let is  prefaced  by  a  letter,  shown  above, 
addressed  to  stockholders  by  Pierre  S. 
duPont,  president  of  General  Motors  and 
chairman  of  the  board  of  the  E.  I.  duPont 
de  Nemours  &  Co.,  one  of  the  largest 
industrial  organizations  in  the  world. 

In  his  letter,  duPont  gives  expression 
to  a  conclusion  which  the  automotive 
industry  as  a  whole  has  been  slow  to 
.lii-asp.  This  is  that  "the  automobile  is 
the  largest  unit  of  merchandise  sold  for 
cash  to  the  individual  consumer"  and 
that  "the  merchandising  of  the  automo- 
bile is  ijpon  the  threshold  of  transition 
from  a  cash  to  a  credit  basis."  He  adds 
a  word  of  credit  to  the  specialized  financ- 
ing companies  which  have  done  financial 
work    in    automotive    merchandising    to 


supplement    credits    from    local    brinks. 

The  booklet  gives  some  surprising 
figures  regarding  the  General  Motors 
-Acceptance  Corp.,  which,  it  says,  now 
ranks  120th  among  the  banking  institu- 
tions of  the  United  States  from  the  view- 
point of  capital,  surplus  and  undivided 
profits.  Since  its  inception  early  in  1919 
to  April  1,  1922,  the  corporation  has 
financed  under  its  retail  plan  146.937 
cars,  trucks  and  tractors,  and  102,074 
under  the  wholesale  plan.  This  does  not 
include  the  operations  of  the  foreign  de- 
partment or  the  financing  of  other  Gen- 
eral Motors  products. 

As  of  Dec.  31,  1921,  the  company  shows 
total  assets  of  $31,933,965.  The  total 
amount  of  financial  accommodation  ex- 
tended since  its  organization  has  been 
$227,743,664.  divided  as  follows:  For- 
eign, $27,897,700;  retail,  $107,802,979; 
wholesale,  $92,042,985.  This  means  that 
it  has  financed  General  Motors  cars  of 
a  retail  value  in  excess  of  $300,000,000. 
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Plants  Speeding  Up  in  All  Brandies  of  the  Industry 


Western  Malleables  Reopens  Foundry 

BEAVER  DAM,  WIS.,  April  24— The 
increased  call  for  malleables  from  the 
automotive  industries,  railroads  and  other 
extensive  users  has  made  it  necessary  for 
the  Western  Malleables  Co.  to  reopen 
its  Center  Street  foundry,  one  of  four 
large  shops  operated  in  that  city.  The 
first  shop  to  re-open,  namely,  the  Elm 
Street  plant,  has  been  operating  for 
nearly  three  months  and  business  is  be- 
yond its  capacity.  The  other  tv^^o  shops 
are  being  placed  in  readiness  for  an 
early  resumption  of  operations  as  the 
volume  of  new  business  requires  further 
extension  of  available  capacity. 

Republic  Truck  Sales  Increase 

ALMA,  MICH.,  April  24— F.  E.  Smith, 
president  of  the  Republic  Motor  Truck 
Co.,  reports  that  both  February  and 
March  sales  showed  an  increase  of  50  per 
cent  over  the  preceding  month  and  that 
April  sales  are  running  at  a  rate  of  50 
per  cent  improvement  over  March.  The 
company  has  closed  a  contract  with  the 
United  Railway  &  Electric  Co.  of  Balti- 
more for  twenty-six  buses.  This  order 
was  placed  after  a  five  months'  test  and 
a  thorough  investigation  of  bus  opera- 
tion in  Europe  and  America. 

Buick   Has    Big    Schedule 

DETROIT,  April  24— Production  of  the 
Buick  Motor  Co.  for  the  second  quarter 
will  be  27,000  cars,  or  40  per  cent  greater 
than  the  first  three  months,  President 
H.  H.  Bassett  says.  It  will  be  8000  more 
than  the  second  quarter  of  last  year  and 
within  2000  of  the  1920  second  quarter, 
which  was  nearly  a  record.  There  is  no 
abatement  of  business  coming  from  large 
cities  and  within  the  past  week  surpris- 
ingly large  volume  of  business  has  come 
out  of  Iowa  and  Nebraska. 

Timken  Back  in  Deliveries 

DETROIT,  April  25— The  Timken  De- 
troit Axle  Co.  is  re-equipping  a  number 
of  departments  in  several  plant  units 
which,  when  completed,  will  give  it  in- 
creased capacity.  The  company  is  be- 
hind in  deliveries,  but  is  distributing  its 
output  am.ong  its  many  customers  so  that 
no  one  will  be  without  a  proportionate 
share,  by  working  extra  shifts.  The 
company  declares  it  will  be  in  a  position 
to  make  immediate  deliveries  within 
thirty  days. 

Ford  Output  4000  Daily 

DETROIT,  April  25— The  Ford  Motor 
Co.  made  the  statement  to-day  that  the 
five-day  week  announced  by  President 
Edsel  Ford  some  weeks  ago  will  not  be- 
come eff'ective  until  late  in  the  summer, 
by  which  time  the  Highland  Park  plant 
will  be  re-equipped.  Rush  of  business  in 
the  past  few  weeks  has  caused  the  com- 
pany to  resume  its  former  six-day  week 
schedule,   and   it   is   now   running   about 


BIG  SHIPMENT  LEAVES 
G.  M,  CANADIAN  PLANT 

OSHAWA,  ONT.,  April  24— A 
train  of  sixty  flat  cars  carrying 
cases  containing  304  Chevrolets, 
Buicks,  Oldsmobiles  and  Oaklands, 
weighing  504  tons,  shipped  from 
the  plant  of  the  General  Motors  of 
Canada,  Ltd.,  here,  is  said  to  have 
been  the  largest  single  export  ship- 
ment ever  started  from  a  Canadian 
automobile  factory. 

The  shipment  will  be  transferred 
at  the  Atlantic  seaboard  to  the 
steamer  Canadian  Conqueror  for 
shipment  to  foreign  ports,  includ- 
ing Constantinople,  Egypt  and  New 
Zealand. 

It  is  said  that  General  Motors 
has  on  hand  enough  export  orders 
to  keep  the  factory  going  full  speed 
for  several  months. 


4000  cars  daily.  No  record  production 
days  have  yet  been  reached,  but  the  fac- 
tory is  slowly  arriving  at  the  point  where 
new  high  marks  for  daily  output  may  be 
expected. 

Maxwell   at   Capacity 

DETROIT,  April  25— All  plants  of  the 
Maxwell  Motor  Corp.  are  now  operating 
at  capacity.  April  production  will  be  in 
the  neighborhood  of  6500  cars  and  that 
of  May  7000  cars,  which  are  substantial 
increases  over  the  first  part  of  the  year. 
In  January  the  production  was  2000, 
February  2200,  and  March  3600. 

500  Rickenbackers  in  April 

DETROIT,  April  25— The  Ricken- 
backer  Motor  Car  Co.  will  build  500 
cars  in  April  and  will  run  far  ahead 
of  this  total  in  May.  The  company  has 
contracts  with  its  dealers  assuring  8500 
cars  will  be  produced  in  the  balance  of 
the  year,  and  they  will  endeavor  to  in- 
crease this  total  to  10,000  for  its  first 
year's  work.  The  equipment  of  the  fac- 
tory is  now  about  completed  permitting 
full  production. 

Truck   Sales   Gain   375   Per   Cent 

NEW  YORK,  April  24— The  New 
York  branch  of  the  General  Motors 
Truck  Co.  reports  that  thus  far  this  year 
its  business  has  been  375  per  cent 
greater  than  in  the  same  period  last 
year. 

March   at   65  Per   Cent   Capacity 

NEW  YORK,  April  24— Mack  Trucks, 
Inc.,  is  operating  at  about  65  per  cent  of 
a  capacity  production  of  800  trucks  a 
month  and  it  is  expected  that  within  the 
next  thirty  days  maximum  capacity  will 
be  reached. 


Kissel  Boosts  Schedules 

HARTFORD,  WIS.,  April  24— The 
Kissel  Motor  Car  Co.  has  recently  in- 
creased its  working  schedules  so  that  its 
operations  are  now  the  equivalent  of  75 
per  cent  of  capacity,  three-fourths  of  its 
normal  working  force  being  employed 
on  a  ten-hour  basis,  or  fifty-five  hours  a 
week,  with  a  Saturday  half-holiday. 
During  the  last  fourteen  to  eighteen 
months  the  Kissel  factory  was  operated 
between  35  and  60  per  cent  of  capacity, 
according  to  fluctuations  of  demand.  The 
present  increase  is  justified  not  only  by 
the  improvement  in  the  call  for  passen- 
ger cars  and  trucks,  but  for  the  Kissel 
special  highway  contractors'  truck,  which- 
has  special  equipment. 

Hendee  Foreign  Trade  Better 

SPRINGFIELD,  MASS.,  April  24— In 
the  first  three  days  of  last  week  the 
Hendee  Manufacturing  Co.  received  calls 
for  250  machines,  total  orders  on  hand 
running  800  ahead  of  production.  Im- 
provement in  foreign  trade  is  especially 
noteworthy,  business  with  Holland  show- 
ing marked  gains.  Last  fall  the  Holland 
branch  had  over  700  machines  on  hand 
unsold;  it  is  fast  disposing  of  its  stocks- 
and  has  ordered  300  motorcycles  to  be 
shipped  not  later  than  May  30.  Inclu- 
sive of  this,  the  company  has  on  hand 
orders  for  between  1100  and  1200  ma- 
chines. 

Hupp   Has  Biggest   Single  Day 

DETROIT,  April  25— Hupp  Motor  Car 
Corp.  shipped  215  cars  on  April  17,  the 
biggest  single  day's  delivery  the  com- 
pany ever  made.  Total  April  shipments 
up  to  that  day  were  2050.  Total  April 
production  sought  is  4000.  March,  with 
an  output  of  3005  cars,  was  the  highest 
single  month  previously.  President 
Charles  D.  Hastings  said  the  impetus  of 
buying  extends  to  every  part  of  the  coun- 
try with  the  exception  of  the  exclusively 
cotton  growing  states  in  the  Southeast. 

Night  Shift  for   Chevrolet 

DETROIT,  April  25— The  Chevrolet 
Motor  Co.  has  started  a  night  shift  for 
the  first  time  in  several  months,  the  April 
schedule  calling  for  approximately  10,000 
cars.  About  900  axles  are  being  turned 
out  a  day  and  the  production  of  engines 
totals  800  daily.  Shipments  of  the  com- 
pany for  February  were  in  excess  of 
10,000  cars. 

Atwater  Kent  Increases  Force 

PHILADELPHIA.  April  24— The  At- 
water Kent  Manufacturing  Co.,  which  i? 
now  operating  at  90  per  cent  capacity, 
has  increased  its  employees  150  per  cent. 
It  now  employs  a  large  night  shift.  The 
company  expects  the  automobile  trade 
this  year  to  equal  the  record  of  twelve 
months'  period  in   1919  to  1920. 
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Men  of  the  Industry  and  What  They  Are  Doing 


Cravens  Heads  Climax  Engineering 

George  W.  Cravens,  formerly  associ- 
ated with  the  American  Motors  Corp.  of 
Plainfield,  N.  J.,  has  become  president 
of  the  Climax  Engineering  Co.  of  Clin- 
ton, Iowa.  This  company,  which  will 
manufacture  internal  combustion  engines 
for  all  types  of  power  driven  machinery, 
is  the  successor  to  the  old  Lamb  Marine 
Engine  Co.  which  has  devoted  its  efforts 
for  several  years  to  the  manufacture 
of  tractor  engines,  but  which  now  is 
branching  out  into  the  industrial  field 
generally. 

Alvin  Is  U.  S.  Truck  Sales  Head 

Forrest  J.  Alvin,  general  manager  of 
the  United  States  Motor  Truck  Co.  of 
Cincinnati,  has  been  appointed  president 
and  general  manager  of  the  United  States 
Truck  Sales  Co.  of  St.  Louis,  to  succeed 
J.  F.  Mackay.  Mackay,  who  is  vice- 
president  of  the  National  City  Bank  of 
St.  Louis,  has  been  elected  chairman  of 
the  board  of  directors  and  of  the  finance 
committee  of  the  St.  Louis  company. 

Young  Joins  Spring  Company 

James  W.  Young,  who  was  assistant 
general  manager  of  the  Oakland  Motor 
Car  Co.  under  Fred  W.  Warner  for  some 
years,  and  who  retired  after  Warner's 
resignation,  has  become  associated  with 
the  Spencer  Spring  &  Axle  Co.  of  Wilkes- 
Barre. 

Crawford  Resigns  from  Allen 

J.  M.  Crav^rford,  who  has  been  chief 
engineer  in  charge  of  manufacturing  for 
the  Allen  Motor  Co.,  Columbus,  has  re- 
signed, due  to  the  postponement  of  the 
sale  of  the  company  from  April  18  to 
June  6.  Before  taking  up  his  work  with 
the  Allen  company  Crawford  was  con- 
nected with  the  Chalmers  Motor  Corp.  as 
assistant  engineer. 

Frank  Wolfe  in  Private  Business 

Frank  B.  Wolfe,  assistant  comptroller 
of  the  General  Motors  Corp.  in  charge 
of  the  cost  division,  has  resigned  to  enter 
private  accounting  work  in  Detroit. 

Moock  Is  Visiting  Dealers 

Harry  G.  Moock,  assistant  general 
sales  manager  of  the  Hudson  Motor  Car 
Co.,  in  the  course  of  a  trip  on  which  he  is 
visiting  dealers,  spent  a  day  with  the 
New  York  organization  and  addressed 
the  salesmen. 

Gleason  Joins  Durant 

C.  D.  Gleason  has  been  appointed 
sales  manager  for  the  Dominion  of  Can- 
ada by  M.  B.  Leahy,  general  sales  man- 
ager for  the  New  York,  Lansing  and 
Toronto  plants  of  Durant  Motors,  Inc. 
Gleason  goes  to  the  Durant  organization 
from  the  Chevrolet  Motor  Co.,  with  which 


he  has  been  identified  for  several  years. 
He  was  for  a  long  time  Chevrolet  dis- 
tributor at  Winnipeg  and  knows  the  Do- 
minion trade  thoroughly.  later  he  was 
in  charge  of  Chevrolet  sales  in  the  Pitts- 
burgh division  and  more  recently  was 
transferred  to  the  Chevrolet  staff  in 
Detroit. 

de  Vignier   Leaves  Fibre  Company 

R.  M.  de  Vignier  has  resigned  as  chief 
engineer  of  the  American  Vulcanized 
Fibre  Co.,  Wilmington,  Del.  de  Vignier 
was  connected  for  many  years  with  the 
Western  Electric  Co.  and  the  duPont 
company  as  development  engineer  and 
also  produced  the  Mercury  passenger  car. 
work  on  which  was  stopped  at  the  open- 
ing of  the  war.  He  is  considering  sev- 
eral proposals  for  the  future,  but  has 
not  yet  announced  any  definite  plans. 

Lassiter  May  Head  Merger 

C.  K.  Lassiter,  vice-president  in  charge 
of  manufacture  of  the  American  Loco- 
motive Co.,  has  resigned,  it  being  re- 
ported that  he  will  head  the  new  merger 
of  machine  tool  manufacturing  com- 
panies. 

McDermott  Now  in  Sales  Work 

Luke  B.  McDermott,  factory  manager 
of  the  Franklin  Automobile  Co.  of  Syra- 
cuse, has  become  connected  with  the  sales 
department  of  the  Martlew-Bamerick  Co. 
McDermott  has  been  associated  with  the 
automobile  industry  for  many  years. 

McLuny  at  Peerless  Branch 

A.  K.  McLuny  has  been  appointed  man- 
ager of  the  Pioneer  Motor  Co.,  the  Peer- 
less branch  in  San  Francisco  with  a  sub- 
branch  in  Oakland.  For  many  years 
McLuny  was  closely  associated  with  R. 
H.  Collins,  president  of  the  Peerless  Mo- 
tor Car  Co.,  in  manufacturing  and  sales, 
after  which  he  embarked  in  the  automo- 
bile business  on  his  own  resources. 

Thurman  With  Equipment  Makers 

George  Thurman,  for  some  years  con- 
nected with  the  Oakland  Motor  Car  Co., 
has  resigned  to  become  secretary  of  the 
new  United  Automotive  Equipment  Co., 
which  will  have  offices  and  a  plant  at 
Pontiac,  Mich. 

Barnett  Succeeds  Shaw 

D.  C.  Barnett.  who  succeeded  Lynn  M. 
Shaw  as  secretary  of  the  Youngstown 
Automobile  Dealers  Association,  has 
taken  Shaw's  place  as  manager  of  the 
Indiana  Automotive  Trade  Association. 
Shaw  has  assumed  his  position  as  as- 
sistant general  manager  of  the  National 
Automobile  Dealers  Association  and  has 
started  on  a  trip  which  will  cover  four- 
teen cities  in  Texas,  the  Gulf  States  and 
the  Atlantic  Coast  States. 


Shugart  an  Officer  of  U.  S.  Rubber 

At  the  recent  organization  meeting  of 
the  directors  of  the  United  States  Rubber 
Co.,  George  S.  Shugart,  vice-president 
and  general  sales  manager  of  the  United 
States  Tire  Co.,  was  elected  a  second  vice- 
president  of  the  rubber  company. 

New  Racing  Officials  Named 

D.  V.  Nicholson,  assistant  secretary  of 
the  California  Automobile  Association, 
has  been  named  official  representative  of 
the  contest  board  of  the  American  Auto- 
mobile Association.  He  will  direct  the 
general  work  of  the  board  in  northern 
California  and  will  officiate  at  the 
Greater  San  Francisco  speedway  races. 
D.  J.  Lafferty,  Santa  Rosa  director  of 
the  state  association,  has  been  appointed 
official  representative  for  the  Santa  Rosa 
district,  and  a  third  official  is  to  be  named 
to  act  at  the  Fresno  speedway.  E.  F. 
Cheffins,  who  has  represented  the  board 
at  the  California  speedways  in  the  past, 
is  retiring  after  ten  years'  service. 

West  Has  New  Connection 

Louis  D.  West,  for  several  years  con- 
nected with  the  Chilton  Co.  as  Cleve- 
land district  manager,  has  resigned  to 
become  associated  with  the  H.  L.  Rack- 
liff  Co.,  automotive  marketing  counsel- 
ors of  Cleveland  and  New  York.  He  will 
have  charge  of  the  Rackliff  organiza- 
tion's field  work  in  Ohio,  Indiana,  Ken- 
tucky and  western  Pennsylvania. 

Swinehart  with   Hannibal    Rubber 

C.  A.  Swinehart,  after  eight  years'  ser- 
vice with  the  Victor  Rubber  Co.  as  sales 
manager,  has  severed  his  connections 
with  that  company  and  has  taken  charge 
of  sales  of  the  Hannibal  Rubber  Co.. 
Hannibal,  Mo.  Swinehart  for  seven 
years  was  associated  with  the  Swinehart 
Tire  &  Rubber  Co.,  directing  sales. 

Louis  Staff  in  Own  Business 

Louis  A.  Staff,  who  recently  retired 
from  Staff  Brothers  Co.,  will  continue 
for  himself  in  the  business  of  handling 
automotive  equipment.  He  has  opened 
offices  in  the  Fisk  Rubber  Co.  Building  in 
New  York. 

Colt  Goes  to  Distributorship 

William  L.  Colt,  for  nearly  five  years 
division  manager  of  Willys-Overland, 
Inc.,  in  the  Eastern  disti-ict  with  head- 
quarters at  New  York,  has  resigned  to 
become  the  president  and  active  head 
of  the  Overland  I*rovidence  Co..  Willys- 
Overland  distributors  for  Rhode  Island, 
a  concern  he  established  and  financed 
about  a  year  ago.  Prior  to  his  associa- 
tion with  the  Willj'^  organization,  he  was 
for  eight  years  president  of  the  Colt- 
Stratton  Co.,  New  York. 
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Sales  Boom  Brings 
Shortage  of  Parts 

Affects  Specialized  Car  Field  — 

Expedients  Adopted  to  Get 

Supplies 

{Contimied  from  page  932) 
Continental  Motors  Corp.  declares  it  is 
fully  equipped  to  meet  all  delivery  re- 
quirements, but  has  been  compelled  to 
hold  up  shipments  because  of  the  non- 
delivery of  other  necessary  parts  to  its 
customers.  Shipments  are  being  sent 
forward  in  the  quantities  that  the  mak- 
ers of  other  units  or  bodies  are  capable 
of  furnishing,  so  that  inventories  may 
be  kept  balanced. 

Fisher  Body  Corp.  has  plans  fully 
made  to  build  an  addition  to  its  former 
airplane  body  plant,  which  has  been  prac- 
tically idle  since  the  war,  which  will  give 
it  an  additional  1,000,000  feet  of  body 
manufacturing  space  in  Detroit. 

Sudden  Demand  for  Bodies 

The  extent  of  body  demand  may  be 
gaged  somewhat  from  the  fact  that  one 
independent  body  company  has  gone  into 
production  on  17  new  types  of  bodies 
within  10  days.  Some  time  will  be  re- 
quired, the  company  declares,  before  ca- 
pacity production  can  be  reached  on  the 
new  work,  owing  to  the  suddenness  of 
the  demand  and  the  impossibility  of  get- 
ting skilled  men  quickly. 

Other  body  companies  report  them- 
selves as  able  to  keep  up  to  delivery 
requirements  through  employment  of 
double  shifts   and  ^overtime. 

Incidental  to  the  body  situation,  it  may 
be  reported  that  closed  car  demand  is 
running  20  per  cent  higher  than  had 
been  anticipated  in  most  of  the  medium 
grade  cars,  and  consequently  deliveries 
of  finished  cars  are  running  behind  be- 
cause of  failure  to  authorize  releases  suf- 
ficient to  meet  the  demand.  Closed  car 
commitments  must  be  made  at  least  90 
days  in  advance,  a  prominent  maker 
said,  to  meet  deliveries  on  schedule.  In- 
ability to  gauge  the  extent  of  the  spring 
closed  car  business  is  responsible,  to  a 
large  extent,  for  the  rush  in  the  body 
plants. 
No  Shortage  of  Metal  Stampings 

There  is  no  shortage  of  metal  sta.up- 
ings  and  products  of  that  character  only 
because  the  manufacturers  in  those  held? 
are  working  two  and  three  shifts  a  day 
to  keep  even  with  demand.  To  enumer- 
ate plants  working  under  pressure  of 
this  kind  would  mean  to  call  the  roll  of 
every   plant  in  the  Detroit  district. 

Wheel  makers,  particularly  those  in 
the  disk  wheel  field,  are  experiencing 
a  heavy  pull  to  meet  which  it  has  been 
necessary  to  enter  upon  overtime  and 
double  shift  operation.  In  the  frame 
assembly  field  there  have  been  some  slight 
delays  which  have  been  overcome. 

Though  it  is  agreed  that  the  conges- 
tion of  business  could  have  been  avoided 
by  the  spreading  of  orders  for  supplies 
over  a  longer  period,  it  is  also  agreed 
that  the   present   extent   of  the  car   de- 


RAIL  IISTERESTS  URGE 
DRASTIC  REGULATIONS 

ST.  LOUIS,  April  24— Members 
of  the  Traffic  Club  of  St.  Louis  were 
advised  in  an  address  by  Alexander 
C.  Hilton,  traffic  vice-president  of 
the  St.  Louis  &  San  Francisco  Rail- 
road, to  begin  a  close  study  of  the 
automobile  industry  which,  he  said, 
is  playing  havoc  with  the  receipts 
of  the  railroads.  He  suggested  the 
appointment  of  a  national  com- 
mittee of  traffic  club  members  to 
begin  a  campaign  to  have  enacted 
more  drastic  regulations  for  auto- 
mobile carriers  and  to  see  that 
those  engaged  in  competition  with 
railroads  be  forced  to  pay  their 
share  of  the  tax  burden  "now  large- 
ly shouldered  by  the  railroads." 


mand  could  not  have  been  estimated  by 
anyone,  parts  maker  included.  It  is  also 
evident  that,  despite  the  rush  of  orders, 
buying  on  a  30  or  40  day  basis  will  con- 
tinue to  be  the  rule  for  some  time  to 
come. 


Production  in  May 

Will  Be  Up  to  April 

(Continued  from  page  932) 

that  branch  of  the  industry  as  a 
whole.  Tire  plants  are  increasing 
their  output,  and  tubes  and  casings 
now  are  being  produced  at  the  rate 
of  more  than  24,000,000  a  year. 

So  encouraging  are  conditions  that 
the  Ford  Motor  Co.  predicts  a  produc- 
tion of  1,150,000  cars  and  trucks  in 
1922.  This  would  establish  a  new 
record  for  that  company. 

The  only  factor  delaying  full  re- 
covery for  the  automotive  industry  is 
lack  of  complete  confidence  in  the  fu- 
ture. Business  literally  seems  "too 
good  to  be  true."  With  the  lesson 
of  1920  staring  them  in  the  face, 
many  manufacturers  cannot  believe 
that  prosperity  is  returning  definitely. 
As  a  consequence,  buying  of  parts 
and  supplies  still  is  being  done  on  a 
hand-to-mouth  basis,  and,  except  in 
rare  instances,  no  stocks  of  cars  are 
being  built  up.  Production  is  being 
held  rigidly  to  an  actual  order  basis. 


A.A.A.  TO  MEET  IN  ST.  LOUIS 

WASHINGTON,  April  24— The  Ameri- 
'■an  Automobile  Association  has  decided 
t  >  hold  its  annual  meeting  in  St.  Louis, 
May  22  and  23.  The  invitation  was  ex- 
tended by  William  T.  King,  president  of 
the  St.  Louis  Automobile  Club,  who  has 
been  appointed  chairman  of  the  arrange- 
ments committee.  King  also  has  been 
appointed  chairman  of  the  committee  to 
report  on  ways  and  means  of  conducting 
a  national  fight  against  automobile 
thefts. 
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Wisconsin  Factories 
Keep  Going  Forward 

One   Body   Maker  Is   at  90   Per 

Cent  Capacity — Truck  Plant 

Increases  Operations 

MILWAUKEE,  April  24— Tangible 
evidence  of  the  improved  condition  of 
the  automotive  industries  in  all  phases  in 
Milwaukee  and  Wisconsin  develops  every 
day.  With  the  motor  truck  trade  again 
getting  into  its  stride  there  is  added 
significance  to  the  betterment  first  dis- 
cernible in  passenger  car  trade.  Prog- 
ress is  being  mads  slowly,  but  it  is  sub- 
stantial. What  already  has  occurred  in 
this  direction  is  strikingly  the  feature 
of  the  current  issue  of  Business  and  Fi- 
nancial Com^ment,  monthly  review  of  lo- 
cal condition,  issued  by  the  First  Wis- 
consin National,  Milwaukee's  largest 
bank,  which  says  in  part: 

Working  at  Full   Capacity 

The  automotive  parts  and  specialties  group 
(of  metal  trade  industries)  expanded  opera- 
tions further  during  the  past  month.  A 
firm  manufacturing  bodies  is  running  90  per 
cent  of  capacity,  against  80  per  cent  a  month 
ago.  A  motor  manufacturing  concern  aug- 
mented its  force  by  60  men  in  March. 
Another  motor  products  firm  is  operating 
at  full  capacity.  A  firm  making  switches, 
motor  wheels  and  other  automotive  and 
electrical  specialties,  reports  operations  at 
85  per  cent,  and  March  sales  55  per  cent  in 
exce.ss   of  February  sales. 

A  large  motor  truck  plant  increased  opera- 
tions from  28  per  cent  on  March  1  to  48  per 
cent  on  April  1.  A  large  rubber  tire  company 
had  25  per  cent  larger  sales  in  March  than 
in  February. 

Analyzing  the  agricultural  situation, 
the  review  says: 

First  hand  information  received  by  this 
bank  from  various  parts  of  Wisconsin  in- 
dicates that  the  farm  sections  of  this  state 
entered  the  spring  season  in  fair  shape. 
Opinion  is  quite  uniform  that  the  outlook 
for  the  ys-ar  is  good,  provided  prices  remain 
stable. 

It  is  quite  generally  felt,  however.  '  that 
most  of  whatever  the  farmers  make  this  year 
will  go  to  pay  off  their  debt.  This  does  not 
argue  increase  of  farm  buying  power. 

No  Setback  with  Dealers 

One  of  the  most  encouraging  features 
of  the  situation  of  dealers  is  that  there 
have  been  no  setbacks  in  the  upward 
trend  of  demand  for  passene-er  cars,  and 
vAiite  the  sales  curve  is  still  inclined  to 
make  peaks  and  troughs  in  its  day-by- 
day  course,  these  are  less  sharp  than 
thev  have  been  for  many  months.  There 
is  not  a  dealer  who  cannot  claim  that  in 
the  first  thi-ee  weeks  in  April  he  moved 
more  cars  into  owners'  hands  than  in 
March  altogether.  April  probably  will 
close  as  the  heaviest  month  in  any  of  the 
past  twenty  to  twenty-two  months. 


A.  E.  A.  SHOW  NOV.  13-18 

CHICAGO,  .A.pril  24— The  annual  show 
of  the  Automotive  Equipment  Associa- 
tion, which  will  be  held  at  the  Coliseum 
here,  Nov.  13-18,  will  be  a  closed  show, 
for  members  of  the  association  only. 
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Minnesota  Dealers 
Predict  Good  Year 

Sales  of  Cars  Will  Start  as  Soon  as 
Koads  Are  Opened  and  Sea- 
son Opens  in  Country 

MINNEAPOLIS,  April  24  —  After 
June  30  what? 

This  question  was  put  to  a  number 
of  automotive  dealers  here,  and  their 
answer  was:  SALES. 

The  problem  as  to  the  automobile 
business  after  the  second  quarter  was 
raised  at  a  dinner  given  to  the  automo- 
tive dealers  by  Dunwoody  Institute,  here. 
The  dinner  was  planned  with  a  view  of 
getting  the  dealers  better  acquainted 
with  the  educational  work  in  the  auto- 
motive mechanical  course. 

The  question  of  future  sales  was  raised 
in  a  talk  made  by  Clyde  Jennings,  man- 
aging editor  of  Motor  Age. 

F.  E.  Murphy,  publisher  of  the  Minne- 
apolis Tribune,  a  former  automobile 
dealer,  the  owner  of  several  farms  and 
secretary  of  the  Minneapolis  Automobile 
Trade  Association,  was  one  of  those  who 
spoke  for  a  full  year  of  automobile  pros- 
perity. 

Farmer  Is  "Good  Sportsman" 

"Our  answer  to  your  question,"  he 
said,  "is  that  the  Minnesota  farmer  will 
buy.  He  has  been  hard  hit,  it  is  true, 
but  the  Northwestern  farmer  is  a  good 
sportsman  and  is  never  down.  In  this 
connection  it  must  be  remembered  that 
only  the  small  grain  farmer  has  been 
hit,  and  he  is  encouraged  by  the  advanc- 
ing price  of  grain.  But  in  the  North- 
west we,  also,  have  the  dairy  farmer, 
and  in  those  counties  where  the  monthly 
'cream  checks'  are  distributed,  prosper- 
ity reigns  and  this  district  is  constantly 
growing  larger.  There  will  be  motor 
equipment  of  all  kinds  sold  in  Minne- 
sota when  the  season  comes  in  the  coun- 

y.  Our  good  roads  program  is  blazing 
the  way." 

The  optimism  as  to  car  sales  was  not 
all  at  this  dinner.  Wherever  one  in- 
quired in  Minneapolis,  he  found  the 
strong  belief  in  the  future.  It  is  an- 
nounced by  the  city  Bureau  of  State  Li- 
cense department  that  new  car  licenses 
are  running  more  than  double  of  a  year 
ago.  Exact  comparison  cannot  be  made 
because  of  the  confusion  of  figures  in  the 
changing  of  the  license  system,  but  new- 
car  licenses  since  March  15  have  been 
running  from  65  to  140  daily. 

This  optimism  is  the  more  remarkable 
in  the  face  of  present  conditions.  Spring- 
is  very  backward  and  the  season  is  fully 
three  weeks,  late.  This  fact  is  more  ap- 
parent to  the  accessory  and  equipment 
dealers  and  jobbers  than  to  the  vehicle 
dealers.  The  vehicle  dealers  do  not  ex- 
pect much  business  until  the  rush  of 
spring  work  is  past. 

The  equipment  jobbers  expect  a  rush 
of  business  as  soon  as  the  country  sec- 
ondary roads  are  clear.  Last  year  the 
jobber  salesmen  quit  the  trains  the  last 
week  of  March  and  took  to  their  motor 


ARRIVAL  OF  MOTOR  TRUCKS  FOR  MIWESOTA 

FARMS  HAILED  RY  WHOLE  COl  yTRYSIDE 

MINNEAPOLIS.  April  24— The  special  light  truck  sales  campaign  of  the 
International  Harvester  Co.  in  which  about  5000  of  these  trucks,  popularly 
called  "red  babies"  have  been  sold  since  the  first  of  the  year,  came  to  an  end 
April  18  with  the  delivery  that  day  by  the  St.  Cloud  branch  of  the  company  of 
168  trucks  to  dealers  of  Northern  Minnesota. 

The  St.  Cloud  branch,  of  which  Wells  Levens  is  manager,  won  fir.-«t  place 
for  selling  more  of  the  trucks  than  any  other  of  the  92  branches  of  the  company. 
The  Boston  branch  was  second;  Harrisburg,  Pa.,  third;  Denver,  fourth;  Kansas 
City,  fifth,  and  Albany,  N.  Y.,  sixth. 

The  delivery  of  the  trucks  was  marked  by  a  "prosperity  day"  celebration 
under  the  auspices  of  the  Chamber  of  Commerce. 

This  celebration  was  of  such  general  interest  to  all  business  men  of  the 
state,  including  the  entire  automotive  trade,  that  Governor  J.  A.  O.  Preus 
ofiFered  himself  as  one  of  the  speakers  in  connection  with  a  parade  of  this 
machinery. 

It  was  significant  in  watching  the  parade  of  the  new  trucks  that  the  farm- 
er's buying  power  has  returned. 

Dan  Wallace,  editor  of  "The  Farmer,"  brother  of  H.  C.  Wallace,  secretary 
of  agriculture,  said: 

"The  celebration  of  the  return  of  prosperity  will  prove  of  untold  value  to 
Minnesota.  The  eyes  of  the  nation  are  turned  here  to-day  and  the  hope  of  the 
nation  is  that  the  movement  inaugurated  here  will  gather  momentum  to  sweep 
the  world.    The  worst  of  the  slump  is  ended." 

Every  farmer  in  St.  Cloud  for  the  celebration  was  the  guest  of  the  local 
merchants  at  a  picnic  luncheon. 

This  celebration  was  regarded  as  such  a  business  stimulant  that  dealers 
and  branch  house  managers  from  central  and  northwestern  .Minnesota,  Canada, 
the  Dakotas,  Montana  and  Iowa  were  called  in  to  join  in  it. 


cars.  This  about  trebles  their  calls  and 
usually  brings  a  rush  of  business  from 
the  small  dealers  in  communities  where 
salesmen  do  not  go  during  the  winter. 
The  trade  in  tractors  and  farm  imple- 
ments has  continued  better  than  was 
expected  during  the  winter.  It  is  said 
by  the  men  making  the  best  reports  that 
a  large  share  of  their  sales  are  going 
to  the  dairy  counties  and  the  buyers  are 
"factory  farmers"  who  sell  ci-eam  and 
fat  stock,  rather  than  the  usual  farm 
produce. 

Committees  of  N.  A.  C.  C. 

Will  Draft  Road  Plan 

NEW  YORK,  April  26— A  joint  meet- 
ing of  the  motor  truck  and  highways 
committees  of  the  National  Automobile 
Chamber  of  Commerce  will  be  held  at  the 
Detroit  Athletic  Club  next  Tuesday 
Members  of  the  two  committees  will  de- 
termine a  program  for  presentation  to 
the  National  Association  of  Highway 
Officials  for  discussion  at  its  coming  con- 
ference with  representatives  of  the  auto- 
motive industry. 

The  purpose  of  this  conference  is  to 
map  out  some  uniform  plan  for  the  con- 
struction of  highways  to  carry  motor 
transport  and  for  the  regulation  of  motor 
vehicles.  Directors  of  the  N.  A.  C.  C. 
will  meet  at  tlie  Detroit  Athletic  Club 
next  Wednesdav. 


Stockholders  Organizing 

to  Buy  Parenti  Assets 

BUFFALO,  April  26 — Announcement 
was  made  yesterday  that  a  stockholders' 
protective  committee  was  being  organ- 
ized to  raise  sufficient  capital  to  buy  the 
assets  of  the  Parenti  Motor  Corp.  fixed 
at  $400,000,  and  to  obtain  sufficient  work- 
ing capital  to  go  on  with  the  production 
of  cars.  Plans  are  expected  to  be  com- 
pleted within  two  weeks. 

Alfred  M.  Saperston,  attorney  for  the 
trustee,  the  Marine  Trust  Co.,  yesterday 
said  all  attachments,  judgments,  execu- 
tions and  suits  will  be  held  in  abeyance. 
The  attorneys  also  have  agreed  to  with- 
hold a  mortgage  foreclosure  action  on 
the  real  property  and  plant. 

Nearly  all  of  the  200  creditors  have 
signed  consents  in  approval  of  the  plan 
submitted  by  the  trustee.  As  soon  as  the 
bank  has  decided  whether  the  assets  will 
be  liquidated  or  the  stockholders  will  buy 
the  assets,  the  trustee  will  request  cred- 
itors having  liens  to  withdraw  or  waive 
their  priority  rights.  A  decision  is  ex- 
pected by  May  lo.  William  A.  McDou- 
gal.  engineer  of  the  Marine  Trust  Co.. 
now  has  charge  of  the  Parenti  plant. 


GOODYEAR   EXPORT   COMPANY 

AKRON..  April  25— The  Goodyear  Tire 
&  Rubber  Co.  has  organized  an  export 
company  with  a  capitalization  of  $10,000. 
The  officers  ai-e  the  same  as  those  of  the 
parent  organization.  The  company  was 
formed  to  take  advantage  of  the  larg» 
business  which  is  now  opening  in  foreign 
fields. 


N.  A.  C.  C.  Service  Managrers 
Will  Convene  at  Detroit 

NEW  YORK,  April  21^— The  spring 
convention  of  service  managers  of  fac- 
tories members  of  the  N.  A.  C.  C.  will 
be  held  in  Detroit  May  16  and  17.  The 
sessions  will  be  at  the  Statler  Hotel,  and 
much  the  same  style  of  program  will  be 
used  as  proved  so  successful  at  the  fall 
meeting  in  New  York. 

Two  prominent  men  in  the  industry, 
whose  names  have  not  been  announced 
as    yet,   will    be   the    principal    speakers. 
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Chevrolet  Perfects 
Plan  for  Flat  Rates 


Dealers  Will  Get  It  Next  Month- 
Provides  for  Major  and 
Minor  Operations 

DETROIT,  April  25— The  Chevrolet 
Motor  Co.  will  issue  soon  after  May  1 
15,000  copies  of  its  flat  service  rate  to 
its  branches,  dealer  organizations  and 
independent  parts  depots.  Details  of  the 
plan  which  fixes  a  fair  price  on  every 
major  operation  and  most  minor  opera- 
tions on  both  models  of  Chevrolet  cars 
have  been  carefully  worked  out,  and 
dealers  will  be  expected  to  adhere  to  it 
closely. 

In  issuing  the  plan  the  company  will 
not  take  an  arbitrary  stand  in  its  en- 
forcement, but  will  leave  it  to  the  deal- 
er's initiative  to  recognize  it  as  a  definite 
step  forward  in  promoting  the  interests 
of  the  company,  the  dealer  and  Chevrolet 
owners.  Developments  in  the  industry 
have  impressed  themselves  on  factory 
executives  as  demanding  a  basis  upon 
which  cost  of  servicing  may  be  predeter- 
mined. 

All  Conditions  Met 

There  are  from  15  to  18  major  opera- 
tions on  the  car  which  are  given  numbers 
under  the  plan,  and  a  large  number  of 
minor  operations  which  are  lettered. 
Where  major  and  minor  operations  com- 
bine, these  are  set  forth  with  the  aver- 
age time  required  for  the  work  and  the 
cost.  Prices  on  genuine  parts  which 
may  be  installed  are  to  be  added  to  the 
cost  of  operations,  giving  the  final  costs. 

Major  operations  are  considered  as 
those  which  require  the  removal  of  a 
major  part,  and  minor  operations  those 
which  are  readily  accessible.  Minor  op- 
erations which  can  be  performed  only 
by  the  removal  of  major  parts  assume 
the  costs  of  both.  In  all  cases  the  vary- 
ing conditions  which  may  be  met  in  per- 
forming the  work  have  been  considered 
in  fixing  the  time  charge. 

In  a  prelude  to  the  plan  it  is  set  forth 
that  the  varying  times  fixed  take  into 
consideration  the  use  of  tools  of  certain 
general  types  which  dealers  vnll  be  ex- 
pected to  have  included  in  their  shop 
equipment.  Where  dealers  expect  to  >  use 
their  charges  as  outlined  in  the  plan,  it 
will  be  necessary  for  them  to  have  sim- 
ilar tools. 

Building  Up  Parts  Depots 

With  the  promulgation  of  the  fixed 
rate  service  plan  Chevrolet  is  building 
up  through  its  dealer  organizations  a 
system  of  parts  depots  in  independent 
garages  located  in  strategic  points 
throughout  the  country.  These  parts  de- 
pots will  be  authorized  as  Chevrolet  parts 
depots  and  will  carry  supplies  of  parts 
bought  through  the  dealers  at  a  fixed  dis- 
count. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

has  brought  out  a  new  1^/4 -ton  model 
that  lists  at  $1,840  complete.  This  job 
will  take  an  18-passenger  bus  body  on  a 
standard  130-in.  wheelbase. 

Specifications  include  a  Buda  3%  by 
5% -in.  pcwerplant,  Eisemann  ignition, 
Stromberg  carbureter.  Long  radiator, 
Fuller  clutch  and  gearset,  Blood  Brothers 
driveshaft,  Sheldon  front  and  rear  axles 
and  a  Sharon  frame.  Other  equipment 
includes  indestructible  steel  disk  wheels 
mounted  with  34  by  5-in.  Miller  cord 
tires,  Stewart- Warner  vacuum  fuel  feed, 
electric  starting  and  lighting  and  Alem- 
ite  chassis   lubrication. 
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April  May  Establish 

Records  for  Industry 

NEW  YORK,  April  26— There  is  a 
strong  possibility  that  April  production 
of  motor  vehicles  will  be  the  largest  of 
any  single  month  in  the  history  of  the 
industry.  It  is  certain  to  be  the  largest 
in  respect  to  carload  shipments.  The 
total  of  carload  shipments  for  all  manu- 
facturers in  March  was  27,380,  and  there 
is  every  indication  that  this  record  will 
be  exceeded  by  25  per  cent  this  month. 
If  production  does  not  establish  a  new 
high  mark  this  month,  it  will  be  because 
of  the  enormous  number  of  driveaways 
in  some  of  the  months  of  1920,  when 
there  was  an  acute  shortage  of  freight 
cars. 


New  Lexington  Phaeton 
Is  $240  Lower  Than  Old 

CONNERSVILLE,  IND.,  April  24— 
The  Lexington  Motors  Co.  has  a  series 
22,  5-passenger  phaeton,  priced  at  $1,745, 
which  is  $240  less  than  the  lowest  pre- 
vious price  on  a  Lexington  fitted  with 
Ansted  engine.  In  this  series  the  An- 
sted  engine  has  been  refined  and  im- 
proved in  many  respects. 

There  is  a  new  type,  two  ring  piston, 
which  is  specially  designed  to  prevent 
oil  pumping  and  slapping.  A  thermo- 
stat is  used  to  control  the  cooling  sys- 
tem. The  frame  has  a  double  triangular 
center  cross  member,  and  the  front  and 
rear  cross  members  have  been  strength- 
ened by  deepening  the  gusset  plates. 
Both  front  and  rear  springs  have  boots 
laced  around  them  to  retain  lubricant  and 
keep  out  mud  and  water.  The  other 
features  of  the  car  are  essentially  the 
same  as  in   previous  models. 


G.  M.  OFFICERS  RE-ELECTED 

NEW  YORK,  April  26— At  its  annual 
organization  meeting,  the  board  of  di- 
rectors of  the  General  Motors  Corp.  re- 
elected all  officers  for  the  coming  year. 
Membership  on  the  finance  committee 
was  increased  from  10  to  11  by  the  ad- 
dition of  Alfred  P.  Sloan,  Jr.,  vice-presi- 
dent in  charge  of  operation. 


NEW  NOBLE  TRUCK 

KENDALLVILLE,    IND.,    April    22— 
The  Noble  Motor  Truck  Corp.,  this  city, 


SIZER  TO  GET  HAMMOND  STEEL 

BUFFALO,  April  25— The  Sizer  Forge 
Co.  of  Buffalo  will  soon  take  over  the 
management  of  the  Hammond  Steel  Co. 
of  Syracuse,  which  is  at  present  being 
reorganized. 


Car  Exports  Double 
March  of  Last  Year 


Shipments     Were     4,471     Last 

Month   Against   2,019   in    1921 

and  3,096  in  February  of  1922 

WASHINGTON,  April  26— The  inter- 
national trade  revival  brought  about 
large  shipments  of  American  automotive 
venicles  and  equipment  during  March. 
This  is  strikingly  shown  by  the  export 
totals  for  that  month,  as  announced  to- 
day by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce.  The  shipments  to- 
talled 4471  passenger  cars,  valued  at  $3,- 
831,432;  590  motor  trucks  valued  at  $554,- 
292  and  parts,  not  including  engines  and 
tires,  to  a  total  of  $3,596,539.  The  tire 
shipments  for  the  month  were  $2,201,349. 

The  large  gains  made  over  the  pre- 
ceding month  of  February  and  a  com- 
parison with  March,  1921,  are  indicated 
as  follows: 

Passenger     Motor 

cars  Trucks         Parts 

3096  454 

February,  1922     $2,556,555     $391,738     $2,840,259 

2019  610 

March,    1921  $2,348,378     $877,781     $3,098,535 

The  tire  shipments  in  February  totalled 
$1,203,555.  The  upswing  in  export  sales 
that  began  some  months  ago  thus  was 
continued  through  March  at  a  total  gen- 
erally larger  than  any  previous  month 
since  the  latter  part  of  1920  or  early 
1921.  The  figures  announced  by  the  Com- 
merce Department  are  only  for  shipments 
made  from  the  United  States  and  do  not 
include  the  large  volume  now  going  from 
the  Canadian  factories. 


G.  M.  Shipped  2239  Cars 

from  Canada  in  March 

NEW  YORK,  April  26— The  overseas 
shipment  of  2239  passenger  cars  from 
its  Canadian  factory  during  the  month 
of  March  was  announced  here  to-day  by 
General  Motors  Export  Corp.,  following 
the  release  from  Washington  of  the  ex- 
port shipments  of  automobiles  from  the 
United  State.^  during  that  month.  These 
Canadian  totals  do  not  show  on  the  Wash- 
ington figures.  They  compare  with  an 
approximate  1350  cars  shipped  by  Gen- 
eral Motors  from  Canada  in  February. 

Of  the  March  exports.  General  Motors 
shipped  1017  cars  to  its  subsidiary  cor- 
poration in  the  United  Kingdom.  To 
other  parts  of  the  world  the  totals  were 
1222.  The  increases  over  February  were 
approximately  500  cars  to  the  United 
Kingdom  and  approximately  400  to  the 
rest  of  the  world. 

D.  A.  Laing,  sales  manager  of  the 
export  company,  says: 

Our  March  shipments  went  to  practically  all 
torritoriop.  The  Australa.sian  division  was 
first  In  number  of  cars  shipped,  with  the 
Pan-American  second  and  the  E'.iropean 
third.  Australia  and  Argentina  continued  to 
take  heavy  orders  and  the  decreased  activity 
In  Europe  discloses  the  steady  improvement 
being  made  In  getting  the  Continent  back  to 
a  more  normal  basis. 


April  27,  1922 

May  Put  Motor  Cars 
On  Big  Four  Branch 

Officials  Confer  at  Springfield — 

Plants  in  That  City  Increase 

Production 


SPRINGFIELD,  OHIO,  April  25— 
Motor  equipped  trains  may  be  operated 
on  the  Delaware  division  of  the  Big  Four 
railroad  within  the  next  few  months. 
This  developed  as  a  result  of  a  confer- 
■ence  between  Superintendent  Philip  T. 
White  of  the  Cincinnati-Sandusky  divi- 
sion of  the  Big  Four  railroad,  General 
Manager  E.  0.  McDonnell  of  the  Kelly- 
Springfield  Motor  Truck  Co.  and  W.  J. 
Foster,  chief  engineer  for  the  Edwards 
Railway  Motor  Car  Co.  of  Sanford,  N.  C. 

The  proposition  was  taken  up  a  few 
■days  ago  with  Vice-President  H.  A.  Wor- 
cester of  the  Big  Four  system,  with 
headquarters  in  Cincinnati.  It  is  under- 
stood that  Superintendent  White  is  favor- 
ably impressed  with  the  proposition. 

The  Kelly-Springfield  company  is  mak- 
ing a  special  drive  for  municipal  busi- 
ness. During  the  past  week  it  booked 
an  order  for  four  heavy  unit  Kelly  trucks 
from  the   City   of  Milwaukee. 

The  Springfield  works  of  The  Inter- 
national Harvester  Co.  is  keeping  up  its 
schedule  of  fifty  light  speed  trucks  daily. 
Superintendent  Charles  H.  Smart  states 
that  orders  are  increasing  and  that  for- 
eign business  is  picking  up. 

The  Westcott  Motor  Car  Co.  is  rushing 
manufacture.  The  company  is  building 
all  the  cars  it  can  with  the  limited  amount 
of  material  available.  The  officers  of  the 
-company  say  that  April  will  be  the  best 
month  in  the  past  two  years  and  that 
May  promises  to  be  even  better.  There 
were  numerous  shipments  and  drive- 
aways   during  the  past  week. 

Business  is  improving  at  the  plant  of 
the  Victor  Rubber  Co.  Good  sized  ship- 
ments are  being  made,  and  the  plant  is 
being  operated  full  time  five  days  a  week. 
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culties  as  the  three  days  before  the  opening 
were  national  holidays.  The  National 
Theater,  in  which  the  exhibition  was  held, 
was  specially  decorated  and  had  a  pleasing 
appearance.  Music  throughout  the  week  was 
furnished  by  a  government  band.  Total 
attendance  for  the  week  was  6,900,  the  best 
day  being  the  closing  Sunday  when  the 
visitors  numbered  1350. 

The  total  sales  were  62  low-priced  cars, 
64  of  the  medium  price  class  and  26  of  the 
high  priced  class.  Five  trucks  and  ten 
tractors  were  sold.  Eighteen  passenger  cars, 
two  truck  and  four  tractor  lines  were  shown. 
The  actual  business  done  during  the  show 
was  800,000  pesos,  with  many  prospects  not 
yet  closed. 

Dealers  say  the  show  this  year  was  better 
than  that  of  last  year  and  are  surprised  at 
the  results.  President  Obregon  attended  or. 
Saturday  morning. 
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Mexico  City  Show  Ends 

After  Successful  Week 

NEW  YORK,  April  25— Successful 
sales  of  all  classes  of  automotive  equip- 
ment attended  the  annual  motor  show 
in  Mexico  City.  Held  under  the  auspices 
of  the  automotive  division  of  the  Ameri- 
can Chamber  of  Commerce  as  a  co-oper- 
ative venture  among  the  dealers  in  the 
Mexican  capital,  the  exposition  opened 
on  April  16,  and  when  the  doors  were 
closed  after  the  week  of  exhibition,  a 
total  of  152  passenger  cars,  five  trucks 
and  ten  tractors  had  been  sold,  with 
equipment  and  accessories  to  a  total  value 
of   800,000    pesos    ($400,000). 

These  results  were  announced  in  a 
cablegram  from  the  Chamber  of  Com- 
merce at  Mexico  City  to  El  Automovil 
Americano,  the  Spanish  automotive  pub- 
lication of  the  Class  Journal  Co.  The 
cable  states: 

American  Chamber  of  Commerce  automo- 
bile show  opened  without  hitch  despite  diffi- 


Moline  Plow  Reorganizes 
As  Virginia  Corporation 

RICHMOND,  VA.,  April  26— The  Mo- 
line  Plow  Co.,  Inc.,  has  been  incorporated 
under  the  laws  of  Virginia  as  a  reorgan- 
ization of  the  Illinois  company.  It  has 
an  authorized  capital  of  $20,000,000  in 
preferred  and  200,000  shares  of  common. 


The  Moline  Plow  Co.,  which  is  con- 
trolled by  the  Willys-Overland  company 
through  the  ownership  of  82  per  cent  of 
the  common  stock,  was  incorporated  in 
Illinois  in  1870  and  was  gradually  ex- 
panded until  it  became  one  of  the  largest 
producers  of  agricultural  implements, 
wagons,  trucks,  tractors  and  sleighs. 
Control  passed  to  the  Willys-Overland 
company  in  September,  1918,  when  it 
acquired  the  Stephens  interest.  The 
company  encountered  financial  difficul- 
ties because  of  the  financial  depression, 
and  the  reorganization  plan  has  been 
worked  out  by  committees  representing 
all  classes  of  creditors  and  stockholders. 
The  reincorporation  came  almost  simul- 
taneously with  the  acceptance  by  Willys- 
Overland  stockholders  of  the  reorganiza- 
tion plan. 


U.  S.  Chamber  to  Discuss 
Highway  Transportation 

NEW  YORK,  April  26— Tentative  ap- 
proval has  been  given  by  the  Chamber 
of  Commerce  of  the  United  States  to  a 
group  meeting  for  the  discussion  of  high- 
way transport  at  its  annual  convention 
in  Washington  in  May.  A.  J.  Brosseau, 
president  of  Mack  Trucks,  Inc.,  has  been 
named  as  chairman  of  the  division. 
Prominent  speakers  will  discuss  the  eco- 
nomic foundation  of  highway  transport, 
regulation,  state  programs  and  other  rel- 
evant subjects. 

The  national  counsellors  of  the  cham- 
ber will  meet  May  15,  the  day  preceding 
the  opening  of  the  convention,  to  act 
upon  nominations  for  the  board  of  di- 
rectors. Among  those  nominated  is  W. 
O.  Rutherford,  vice-president  of  the  B. 
F.  Goodrich  Co. 

The  United  States  Chamber  of  Com- 
merce has  received  and  has  approved 
the  discussion  of  resolutions' on  taxation, 
highway  transport  and  anti-dumping 
which  have  been  submitted  by  the  Na- 
tional Automobile  Chamber  of  Commerce. 


New  York  Expects 
Good  Summer  Trade 

April  Will  Exceed  March,  Which 
Was  Record  Month — De- 
liveries Heavy 

NEW  YORK,  April  27— There  is  no 
doubt  that  passenger  car  sales  in  the 
metropolitan  district,  when  finally  to- 
talled for  April,  will  exceed  the  March 
record,  which  was  the  largest  since  the 
spring  of  1920.  May  business  also  is 
bound  to  be  good,  and  the  most  conserva- 
tive distributors  look  for  a  continuance 
of  spring  sales  conditions  up  to  the  end 
of  June.  They  hardly  expect  May  to  be 
as  big  a  selling  month  as  April,  and  they 
look  for  a  logical  seasonal  falling  off  in 
June.  Early  indications  are  for  a  normal 
summer  business,  with  the  prospects  for 
fall  dependent  upon  the  general  trend 
of  business. 

Sales  records  of  one  or  two  of  the 
most  popular  cars  will  probably  fall  off 
a  little  in  April  from  what  they  were 
in  March.  This  condition  is  due  to  in- 
ability to  make  immediate  deliveries,  par- 
ticularly of  closed  cars.  Buyers  in  March. 
in  most  cases,  were  willing  to  wait  for 
April  delivery,  but  a  good  many  April 
buyers  showed  a  decided  disinclination 
to  wait  until  May  for  their  cars. 
Gain  in  Deliveries  Big 

Deliveries  in  April  have  been  heavy, 
virtually  all  dealers  running  25  per  cent 
ahead  of  March  and  others  40  per  cent 
more.  The  new  car  registration  report 
for  April  will  show  a  big  gain  over 
March. 

In  New  York  City  April  bujring  has 
lacKed  the  "snap"  which  prevailed  in 
March.  March  was  an  exceptionally  mild 
month,  and  the  urge  to  get  out  in  the 
open  sent  thousands  of  people  to  the 
salesrooms  eager  to  obtain  new  cars. 
April  weather  has  been  cold  and  gener- 
ally wet,  and  buying  has  been  built  more 
on  sales  activities  of  the  metropolitan 
staffs  than  on  the  spontaneous  desire  of 
buyers.  Outside  New  York  City  itself, 
however,  March  did  not  show  any  such 
momentum. 


Wizard  Automobile  Co. 
Assets  Sold  for  S105,500 

CHARLOTTE,  N.  C,  April  25— The 
final  chapter  in  the  career  of  the  Wizard 
Automobile  Co.  was  written  yesterday 
when  the  entire  assets  of  that  company 
were  sold  by  J.  Lee  Phillips  to  the  Auto- 
matic Car  Step  Co.  for  $105,500.  The 
Wizard  company  was  organized  for  the 
purpose  of  manufacturing  the  Wizard 
Junior  automobile,  to  sell  for  $395. 

The  sale  was  made  subject  to  a  higher 
bid  within  thirty  days.  The  assets  in- 
clude one  large  building,  several  smaller 
ones  and  all  the  accessory  machinery 
used  in  the  manufacture  of  the  automo- 
biles, and  92  acres  of  land.  All  of  the 
buildings  are  of  the  most  modern  type 
of   construction. 
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Masetti  in  Mercedes 
Wins  Sicilian  Contest 


Averages  39.2  Miles  an  Hour  and 

Beats  the  Record  He  Made 

Last  Year 


PALERMO,  SICILY,  April  4  (by 
})hail) — Driving  a  300  cubic  inch  racing 
Mercedes  of  1914  design  with  modern 
refinements.  Count  Masetti,  an  Italian 
amateur,  won  the  thirteenth  Targa  Flo- 
rio  race  'round  the  island  of  Sicily.  He 
averaged  39.2  miles  an  hour  for  the  269 
miles  of  the  race,  beating  his  own  rec- 
ord of  a  year  ago,  when  he  won  this  race 
on  a  Fiat,  by  34  min.  15  sec. 

There  was  unusual  competition  this 
year,  for  in  addition  to  Count  Masetti's 
German  Mercedes,  the  Mercedes  company 
of  Stuttgart  sent  six  other  cars  driven 
by  their  best  professionals.  Ballot  put 
in  a  couple  of  machines  with  Goux  and 
Foresti  as  drivers,  Fiat  had  four  cars, 
Austro-Daimler  four,  and  others  were 
Itala,  Alfa-Ronieo  and  Ceirano,  making 
a  total  of  44  starters.  Of  these  26  fin- 
ished. 

Supercharger  Appears  in  Races 

Much  technical  interest  attached  to 
the  entries,  for  several  of  them  were 
new  racers  which  will  be  seen  in  the 
European  events.  For  the  first  time  in 
Europe  a  supercharger  was  used  on  two 
six  cylinder  Mercedes  cars  of  4.1  by  5.5 
ins.  bore  and  stroke,  driven  by  Sailer 
and  Werner,  and  by  two  new  four  cyl- 
inder Mercedes  cars  of  2.5  by  4.4  han- 
dled by  Minoia  and  Scheef.  It  was  diffi- 
cult to  judge  the  value  of  the  Mercedes 
supercharger  in  the  race  for  the  reason 
that,  owing  to  the  nature  of  the  course, 
it  was  not  possible  to  keep  the  charger 
in  operation  for  more  than  a  portion 
of  the  time. 

All  four  cars  with  superchargers  were 
stated  to  be  stock  models,  of  a  high  speed 
sporting  type.  The  small  ones  are  en- 
tirely new  and  will  be  used  by  Mercedes 
in  the  various  races  to  be  held  in  Eu- 
rope this  season.  Cylinder  construction 
is  steel,  with  a  common  water  jacket  for 
the  four  cylinders.  There  are  four  vulve?, 
per  cylinder  with  a  couple  of  overhead 
camshafts,  the  drive  for  which,  is  by 
vertical  shaft  and  bevel  gearing  at  the 
rear.  The  compressor  is  at  the  front, 
driven  off  the  crankshaft.  These  little 
racing  cars  have  shaft  drive  and  can- 
tilever rear  springs,  the  rear  portion  of 
the  spring  being  much  shorter  than  the 
forward  portion.  Front  wheel  brakes  are 
fitted. 

Fiat  to  Produce  Racing  Car 

Fiat's  best  machine  in  the  race  was 
the  four  cylinder  91  cubic  inch  model, 
driven  by  Giacconi.  This  car  is  going 
into  production  on  a  small  scale  as  a 
special  high  speed  sporting  type.  The 
little  engine  of  2.5  by  4.4  ins.  bore  and 
stroke  develops  better  than  65  hp.  at 
5000  revolutions  and  has  steel  cyMnders 
with  a  common  welded  on  water  jacket 
for  the  group.     Two  valves  per  cylinder 


AUTOMOTIVE     INDUSTRIES 

THE  AaTOMUHII.h: 

are  employed  with  a  couple  of  overhead 
camshafts  operating  the  cams  through 
a  light  follower.  A  feature  of  the  engine 
is  the  use  of  roller  bearings  for  every 
part  except  the  virrist  pins.  Crank  case 
is  dry,  all  the  oil  being  fed  from  a  dash- 
board tank  and  returned  to  this  tank 
by  a  scavenging  pump. 

Austro-Daimler  competed  with  the 
smallest  cars,  four  cylinder  models  of 
only  2.7  by  2.9  ins.  bore  and  stroke,  hav- 
ing a  piston  displacement  inside  67 
inches.  The  engines  have  aluminum 
cylinders  with  steel  liners,  a  detachable 
head  and  two  overhead  valves  per  cyl- 
inder. Camshaft  drive  is  from  the  front 
end,  by  a  vertical  shaft  and  bevel  gear- 
ing, with  the  electric  generator  on  the 
shaft  itself.  These  littlo  cars  have  rear 
cantilever  springs  and  front  wheel  brakes. 
One  of  the  features  of  the  race  was 
the  use  of  brakes  on  the  front  wheels 
by  practically  everybody. 
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FINANCIAL  NOTES 


Stewart  Warner  Speedometer  Corp.  has 
declarecl  a  quarterly  dividend  of  75  cents  a 
share  on  its  stock,  payable  on  May  15  to 
stockholder.'^  of  record  Ajiril  20.  thus  increas- 
ing the  annual  rate  from  %'l  to  $:'.  a  share. 
The  corporation  paid  fi  per  cent  in 
dividends  1917  and  1018.  0  per  cent  in 
1919.  4  per  cent  in  1020  and  the  rate  was 
further  reduced  on  May  ITi.  1021  to  50  cents 
a.  s^hare  cpiarterly.  at  which  payments  were 
maintained  until  the  present  increase.  Net 
profits  of  the  corporation  for  the  first 
quarter  of  1922,  not  including-  income  taxes, 
were  $516,000  again.st  $51,000  for  the  cor- 
responding period    last  year. 

Curtiss  Aeroplane  &  Motor  Corp.  for  1021 
reports  gross  profits  on  sales  of  $57S,1]S,  and 
net  profits,  after  all  .selling  (>xpen.sts  and 
subsidiary  company  losses,  of  $277, 160.  After 
.allowing  for  interest  charges,  depreciation, 
etc.,  there  was  a  net  surplus  for  the  .year  ot 
$101,207.  The  balance  sheer  nt  the  close  of 
the  year  showed  a  profit  nnd  loss  deficit  of 
$1,158,924. 

Pierce-Arrow  Motor  Car  Cc.  for  the  first 
three  months  of  1022  shows  an  operating  in- 
come after  expenses  of  $200,075,  against  a 
loss  of  $160,193  in  the  same  period  of  1921. 
Deficit  after  taxes  was  $25,226,  as  compared 
with  a  deficit  of  $189,501  in  the  same  period 
of   1921. 

Republic  Rubber  Corp.  showed  its  first  net 
profit  imder  C,  H.  P>ooth.  the  receiver,  in 
March.  After  interest  and  all  charges,  the 
net  was  $27,000.  Shipments  for  the  month 
were  $475,000.  Based  on  gains  to  '■''.ate,  it  is 
f'vpected  thoy  will  aiiproximate  $550,000  in 
April. 

Lee  Tire  &.  Rubber  Co.  has  declared  a 
regular  quarterly  dividend  of  50  cents  a  share 
on  capital  stock.  iiay;iM«'  .Tune  1  to  stock  of 
record   May   15. 


FRENCH  GET  BRITISH  LICENSE 

BRISTOL.  ENGLAND,  April  12  {by 
nmil) — The  Bristol  Aeroplane  Co.,  Ltd., 
has  granted  the  sole  license  to  manufac- 
ture in  France  the  400  horsepower  Bris- 
tol Jupiter  radial  air-cooled  aero  engine 
to  the  Gnome  &  LeRhone  Engine  Co. 
This  is  said  to  be  the  first  time  the  manu- 
facturing license  for  an  airplane  engine 
of  British  design  ever  has  been  acquired 
by  a  French  manufacturer. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


During  the  last  week  the  local  money 
mai'ket  was  decidedly  easy.  Call  money 
practically  ruled  at  3%  per  cent  for  the 
whole  week,  the  range  being  from  SV2  per 
cent  to  4  per  cent,  as  compared  with  a 
range  of  4  per  cent  to  iVz  per  cent  in  the 
previous  week.  On  Monday  renewals 
were  put  through  at  4  per  cent,  while  a 
fiat  rate  of  3%  per  cent  was  quoted  for 
the  rest  of  the  week.  In  time  money  the 
situation  in  general  was  quiet,  although 
funds  were  in  large  supply.  Toward 
the  end  of  the  week  all  periods  from 
60  days  to  5  months  were  quoted  at  4^/4 
per  cent  with  6  months  at  4%  per  cent 
to  4%  per  cent,  as  compared  with  4% 
per  cent  in  the  previous  week  for  all 
maturities.  The  prime  commercial  rate 
was  down  to  4V2  per  cent,  as  compared 
with  a  range  of  4%  per  cent  to  4%  per 
cent  in  the  previous  week. 

The  Federal  Reserve  statement  as  of 
April  19  showed  increases  of  .$5,185,000 
in  gold  reserves  and  $7,642,000  in  total 
reserves.  Bills  on  hand  declined  $27,- 
041,000  and  total  earning  assets  showed 
a  shrinkage  of  $7,866,000.  Total  depos- 
its increased  $49,829,000,  while  Federal 
Reserve  notes  in  circulation  decreased 
$19,215,000.  The  reserve  ratio  declined 
from  77.7  per  cent  to  77.3  per  cent. 

It  appears  that  the  coal  strike  now  in 
its  third  week  is  having  greater  influ- 
ence upon  iron  and  steel  conditions  than 
was  at  first  anticipated  in  some  quar- 
ters. Although  the  rate  of  output  is  not 
greatly  reduced,  rising  prices  for  pig 
iron  and  stiffening  markets  for  steel  are 
noted.  The  demand  appears  to  be  stim- 
ulated by  less  confidence  in  the  adequacy 
of  the  fuel  supply  on  hand. 

According  to  reports  filed  with  the 
Interstate  Commerce  Commission,  the 
Class  I  railroads  showed  a  net  operating 
income  for  February  of  more  than  $47,- 
000,000,  as  compared  with  a  net  operat- 
ing income  of  over  $29,000,000  in  Janu- 
ary and  with  an  operating  deficit  of  over 
$5,000,000  in  February,  1921.  The  net 
operating  income  for  February,  1922, 
represents  earnings  at  an  annual  rate 
of  4.57  per  cent  on  the  tentative  valua- 
tion of  the  roads  as  fixed  by  the  Inter- 
state Commerce  Commission.  The  in- 
come falls  short  by  $14,884,000  of  the 
amount  necessary  to  give  an  annual  rate 
of  return  of  6  per  cent. 


JOHN  LAUSON  DIES 

MILWAUKEE,  April  21— John  Lau- 
son,  founder  and  president  of  the  John 
Lauson  Manufacturing  Co.,  New  Hol- 
stein.  Wis.,  a  large  manufacturer  of  gas 
engines  and  power  farming  equipment, 
died  at  Milwaukee  Hospital  following  an 
operation.  He  was  54  years  of  age  and 
established  the  nucleus  of  the  present 
business  when  he  was  19  years  of  age  by 
opening  a  small  machine  shop  to  make 
gas  engines  and  do  repair  work.  Lauson 
designed   the  Lauson  tractor. 
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Hayes  Pump  &  Planter  Co.  control  under 
the  completed  refinancing  i)laiis  has  br-iMi 
returned  to  the  directors,  newly  ehiCted. 
Officers  of  the  company  now  are  10.  L.  Yocum, 
president;  R.  W.  E.  Hayes,  vice-i)resident 
and  secretary;  A.  L.  Hayes,  vicc-jjresident : 
F.  H.  Hand,  treasurer  and  general  manaRer. 
W.  L.  Jacoby,  Chicago,  ptesident  of  the 
Mitchell  Motors  Co.,  llacine,  Wis.,  i.s  also 
member  of  the  directorate.  10.  M.  Kerwin 
has  been  controller  of  the  conipan\-  during 
the  year,  since  creditors  assumed  manage- 
ment. The  company  is  located  at  Oalva, 
111. 

Bingham  Manufacturing  Co.,  Coluiiibus, 
has  been  org;ani/.e(i  with  ^\^■■  election  of  ii.  N. 
Bingham,  president  and  Kcneral  manager; 
P.  B.  Kocher,  vice-prc^sident  and  (i.  P. 
Hinkle,  secretary.  The  company  will  manu- 
facture rear  transmission  systems  for  motor 
trucks,  assemble  motor  tru<'I<s  and  manu- 
facture special  bodies  (ov  trucks.  The 
company  recently  actiuireil  the  properly  in 
this  city  of  the  Iminel  Co.  and  has  come  into 
possiession  of  a  ))lant  at  Hamilton,  Ont.,  to 
manufactme  for  the  Canadian  trade,  this 
latter  company  being  l<nown  as  llu  'I'liunipii 
Motor  Equipment   Co. 

Four  Drive  Tractors.  Ltd.,  lias  bought  the 
Four  Drive  Tractor  Co.,  Big  Kapids,  Mich., 
and  while  it  intends  to  cor.tinue  the  present 
size  of  tractor  this  year  it  plans  to  bring 
out  two  new  sizes  for  I02.'i  trade.  To  take 
care  of  the  new  models,  the  plant  facilities 
will  be  greatly  increased.  The  new  firm  is 
a  close  concern  with  no  outstanding  stock 
or  other  obligations  and  is  composed  of  A.  V. 
"Van  Horn,  manager;  Kmmet  Deady,  chief 
engineer;  Henry  Polaski,  assistant  manager; 
Arthur  Martz.  treasurei-  and  T.eon  P.  AVil- 
liam.s,    oashier. 

Knox  Tire  &  Rubber  Co.  it  its  rvorgani- 
zation  meeting  elected  .ludge  K  O.  T,evering 
of  Mt.  Vernon.  Ohio,  president:  Jlarker  M. 
Lybarger,  Mt.  Vernon,  first  vice-president; 
J.  O.  Robson.  f.arton.  Ohio,  second  vice- 
president  and  sales  manager:  F.  D.  SiH'nceer 
of  Mt.  Vernon,  secretary  and  Ceorge  IT.  Jones 
of  Mt.  Vernon,  treasurer.  'rhe>-  constitute 
the  board  of  directors  togetiier  with  C.  F. 
Vandervert.  .T.  P.  Robson.  Ceorge  W.  F.all. 
W.  E.  Johnson,  C.  1>.  Steplum.  :\r.  C  Spencr>r 
and   Ezra  Tiu-ner. 

Wayne  Oil  Tank  &  Pump  Co.,  l-'orr  \\'a\  iic 
Tnd.,  announcers  the  change  of  its  name  to 
Wayne  Tank  &  Pump  Co.  The  change  was 
found  advisabU'  in  view  of  tlTc  recent 
purchase  of  the  IJorromite  Co.  of  America  b>' 
the  Wayne  Oil  Tank  &  Tump  Co.  Tlv 
Borromite  Co.  formerly  controlled  the  ))atont 
rights  and  sold  Rorromite  water  roftcning 
systems.  These  will  be  marketed  hereafter 
under  the  name  Wa\iie  Water  Softening 
Systems. 

Six  Wheel  Truck  Co.,  I-'ox  Lake.  Wi.s..  will 
relocate  in  Waupun.  Wis  ,  local  capital  hav- 
ing assured  a  sufficient  absorption  of  the 
stock  and  )nade  provision  for  factory  quarters 
so  that  quantity  pi'oductiou  may  be  started 
without  delay.  F,  N.  Pette.grow.  president, 
and  D.  G.  Strobel,  sal(\s  manager,  are  mov- 
ing their  headquarters  to  Waupun  and  only 
a  few  details  remain  to  he  ari-anged  to  bring 
about  the  actual  removal  of  the  present 
plant. 

Halliday  Motors  Co.  has  been  a!)prAi.'=;od  at 
$in;!.000  by  J.  M  Spillman.  T!.  L.  Montgomorj^ 
and  M.  .1.  Reese,  ai)praisers  -n  the  suit 
brought  against  the  company  by  the  Barber 
Asphalt  Co.  The  aiipraisement  covers  prop- 
erty in  Seneca,  Muskingum  and  Hocking 
counties,     mostly    real    estate,    and    personal 
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pioperty      in      Licking      county.        A     supple- 
incrit.uj-    iippraiseiiiinl    is    iccommendt  d. 

Sandow  Motor  Truck  Co.  asset.-i  have  been 
sold  at  auction  in  Chicago  by  the  trustee. 
The  property  was  i>urchas(jd  by  various 
bidders,  the  good  will  and  some  of  the  ma- 
chinery going  to  the  Oiant  Truck  Co.  of 
<,'hicago  Heights,  III.  'J  he  .sak  wns  for  thi- 
puiposc  of  liiiuidating  the  San.low  company 
and  the  trustee  estimated  that  creditors 
would  receive  about  50  cent  on   the  dollar. 

Trumbull  Tira  &  Rubber  Co.,  plant  at  N<-w- 
lon  l*"alls,  ()hio.  ha.-;  tifen  sold  to  the  I'nion 
Savings  &  Trust  Co.  of  AVarren  for  |i:!«),00:i. 
The  sale  came  as  the  result  of  a  suit  started 
in  1920  by  the  Starnbaugh  Co.  of  Voungstown 
who.'-.c  officials  claimed  they  nad  comr>leted 
the  plant  at  a  cost  of  $42.5.000  and  i>art  of 
this  was  unpaid. 

Driver  -  Harris  Co.,  niatiufacturer  of 
Xichrome  products  with  a  plant  at  Harrison. 
N.  J.,  announces  that  beginning  May  1  its 
Chicago  branch  will  occupy  enlarge<l  ((uarters 
at  562-r)74  West  Randolph  Street,  that  city. 
The  facilities  h<'retofore  offered  have  been 
inadequate  for  its  rajiidly  growing  business 
in   the  Mid-West. 

Canton  Rim  Co.  has  bought  the  property 
of  the  F.  R.  Fortune  Tool  Co.  at  Woosti  i . 
Ohio,  for  $2.';, .'{00.  Of  this  Sl.-J.OOO  was  cash 
and  the  balance  in  i)referred  stock  The 
:"ompan>-  will  begin  ojierations  within  sixtv 
days  and  at  the  start  will  empk^y  25  to  :'.0 
men. 

John  E.  Moore,  general  saUs  manager,  and 
William  A.  Kent,  eastern  sales  manager  of 
the  Hinckley-Myers  Co.,  Jackson,  manufac- 
turers of  complete  garage  and  service  equip- 
ment, have  opened  an  ea.stern  sales  and  ex- 
ecutive office  in  the  General  Motors  r>uilding. 
Detroit. 

Ralph  Root  has  purchased  the  assets  of 
the  Worcester  Abrasive  Co.,  Xew  York,  man- 
ufacturer of  "i>ep"  water  mixed  valve  grind- 
ing compound  and  h-i.t.  organized  the  Pe;) 
Manul'actuiing  Co..  \\\\.h  offices  at  '.\^^  West 
Forty-second  Sti-eet.   Xew  York. 

International  Harvester  Co.  shipped  from 
Jan.  1  to  April  1  a  total  of  1,651  carloads  of 
trucks  from  its  factories  at  .\kron  and 
Springfield,  Ohio.  Of  the  total,  802  carloads 
were  ship|ied  west  of  the  Missis,sipi)i  rivei- 
and   7.")tl   east   of  the   Mississippi   river. 

Traylor  Engineering  &  Manufacturing  Co. 
first  mortgage  8  per  cent  sinking  fund  bonds 
due  June  1,  1936.  to  th<-  amount  of  $,SOl*,000 
are  being  offered  through  H.  D.  Robbins  &• 
Co..    .\'ew   York',   at   101   and   interest. 

United  States  Rubber  Co.  branch  at  Kansas 
(~*ity  will  become  the  largest  of  the  -1:5  Ameri- 
can branches  of  the  company  flirougli  the 
acquisition  of  a  lease  on  an  eight  stor> 
building  in  that  eitv. 
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New  Engine  for  Airplane 

Still  Under  Development 

WASHINGTON,  April  24— The  Na- 
tional Advisory  Committee  for  Aeronau- 
tics, an  independent  bureau  of  the  Gov- 
ernment doin^i;;  research  on  motor  con- 
struction, has  been  informed  of  the 
progress  made  in  developing:  the  semi- 
Diesal  airplane  engine  on  which  the 
committee  has  been  working-  for  some 
time.  Until  the  eng-ine  is  fully  devel- 
oped and  all  plans  have  been  completed, 
none  of  the  specifications  will  be  given 
out.  Chairman  Charles  D.  Walcott  has 
announced. 

The  possibilities  of  an  airplane  engine, 
so  constructed  that  it  will  run  on  a  dis- 
tillate, thus  obviating-  the  greater  amount 
of  danger  from  airplane  fires,  it  was 
stated,  are  extremely  favorable  and  will 
eventually  be  a  reality. 


DOTH  the  pig  oon  and  steel  TiarKets  have 
responded  with  alacrity  to  the  pranks 
and  capers  of  frightened  buyers,  some  of 
whom  have  apparently  become  to  «caied  that 
they  are  pisc.ng  orders  w;thout  even  men- 
tioning the  subject  of  prices.  Thanks  to  the 
abject  tear  of  the  nervous  contingent  that 
they  might  be  caught  without  sufficient  sup- 
plies to  satisfy  their  requirements  the  Iron 
and  steel  markets  have  turned  from  the  easy 
position  they  were  in  a  few  weeks  auo  Into  a 
strictly  sellers'  affair.  There  was  a  meeting 
of  independent  steel  interests  in  New  York  a 
few  days  ago.  Of  course,  no  one  knows  what 
took  place  at  this  meeting,  but  the  very  fact 
that  such  a  meeting  was  held  proves  the  re- 
turn of  sunshine  where  a  few  months  ago 
there  were  only  great  gobs  of  gloom. 

Youngstown  sheet  producers  let  it  be  un- 
derstood that  they  doubt  whether  consumer* 
will  be  given  an  opportunity  to  cover  their  re- 
quirements at  prevailing  levels  should  a  fur- 
ther advance  in  sheet  prices  be  generally 
decided  upon.  This  advance  is  already  in  the 
making.  Some  of  the  mills  mention  S.aCS 
3.40c  for  black  and  4.30@4.40c.  for  galvanized 
as  asking  prices  on  new  business.  They  have 
not  yet  booked  any  business  at  these  prices, 
which  imply  an  advance  of  $3@$5  a  ton.  but 
there  is  no  telling  what  may  come  to  pass  in 
a   market  such   as   the  present  one. 

Full-finished  automobile  sheets  are  quoted 
at  4.50c.  It  is  only  natural  that,  with  the 
production  of  most  sheet  mills  engag2d  up  to 
June  30  at  prices  $6  a  ton  below  what  many 
producers  believe  they  could  obtain  to-day. 
there  is  no  eagerness  for  orders  for  third 
quarter  deliveries.  In  spite  of  all  the  nerv- 
ousness which  many  smaller  consumers  mani- 
fest, there  Is  very  little  danger  of  ri'naway 
market  conditions.  In  the  first  place,  large 
buyers  are  looking  upon  recent  developments 
in  the  iron  and  steel  markets  with  consider- 
able equanimity.  They  have  covered  their 
requirements  for  the  current  quarter  and  can 
afford  to  assume  a  waiting  attitude.  In  the 
second  place,  the  chief  steel  producing  in- 
teresf-s  policy  has  never  been  more  conserva- 
tive. It  aims  at  the  building  up  of  a  sound 
backlog  of  orders  at  present  prices  and  a 
stcibilization  of  the  market.  The  independ- 
ents can  go  just  so  far  in  the  matter  of 
prices  and   no  further. 

Pig  Iron. — Mure  and  more  furnaces  are  so- 
ing  intii  blast  Prices  are  $2  hiebi-r  than 
they  were  ;i  month  ago.  \  further  price 
flurry  is  not  precluded,  but  with  increased 
production  and  .i  sane  att*tude  on  the  part  of 
buyers  it  shojild  be  ."ihort-lived.  « si>eci.'\lly  if 
the  coal  strike  is  seitle«l  in  the  near  future. 

Steel. — .\uiomi>>i\e  consimiers  have  v'laced 
•  irdeis  (in  some  instances  for  as  much  as 
1000  tons)  f<ir  hot  and  coUl-rolled  strip  steel, 
with  the  result  that  many  pi-oducers  are  re- 
luctant to  commit  ihem.>-elves  beyond  the 
present  quarter.  I'old-roUe*!  is  steady  at 
3.65e.  and  hot-r>Ueil  at  -.V..  Pittsburgh. 
Prici  s  for  nut.s  and  l>oIts  have  been  revised 
upwards.  lM>r  sheet  bars  as  h'gh  as  $;?.t  i.« 
asked,  although  in  soine  instances  business 
for  deferred  shiiunent  has  bef  n  placed  at 
S.-^lCijns. 

Aluminum.  -Market  has  tuvned.  stronger 
and  it  takes  .-i«me  c<>mbing  t»»  uncover  98 
to  99  per  cent  pure  virgin  ingots  at  below 
ISt*.  Automotive  consuniers  are  in  some  in- 
stances specifying  on  contracts  atiead  of 
tlie  maturing  of  deliveries. 

Copper. — The  market  for  ingot  metal  is  of 
a  lackadaisical  character.  The  leading  roll- 
ing mills  interest  has  reduced  all  copper 
products,  with  the  exception  of  wire  and  wire 
rods.  Ic.  per  lb.,  and  all  brass  and  bronze 
products  \^c.  a  lb. 


946 


SHOWS 
Nov.      13-18  — Chicago,      Annual 
Show  and    Meeting  of   the 
Automotive  Equipment 

Association. 

FOREIGN  SHOWS 

March  10-July  31 — Tokio,  Japan, 
Peace  EJxhibition. 

April  22-May  1—Pragxie.  Czecho- 
slovakia. Fourteenth  In- 
ternational Automobile  Ex- 
hibit. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 


May 


May 


1-lB  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboata. 
Secretary,  Spui  185,  The 
Hague. 

6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24-June  5 — Barcelona,  Spain. 
Automobile  Show  under 
Dealers'  Direction. 

May.  28 -June  5 — Prague.    Motor 
Show.    Hotel  de  Ville. 
1-24 — Liondon      (Olympia). 
Aircraft  Exhibition. 
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April  27,  1922 


July 


Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  exhib- 
its in  connection  with  the 
Brazilian  Centenary  As- 
soociagao  Automobilista 
Brazileria. 

Sept.  16-20 — The  Hague.  Auto- 
mobile Show. 

September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  4-15  —  Paris,  Automobile 
Show,  Grand  Palais. 

Oct.  12-23— London  (Olympia). 
International  Commercial 
Vehicle    Exhibition. 

Nov.  3-11  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Clnquantenalre. 

Nov.  29-Dec.  4 — London  (Olym- 
pia). Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road,   Coventry. 

November — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentino. 

RACES 

May  31  —  Indianapolis  Inter- 
national Sweepstakes. 


CONVENTIONS 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia.  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jll. 

May  12 — New  York,  Annual 
Meeting,  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America. 

May  16-17 — Detroit,  Semi-An- 
nual  Convention,  Factory 
Service  Managers,  Na- 
tional Automobile  Cham- 
ber of  Commerce,  Hotel 
Statler. 

May  16-18 — Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United   States. 

May  22-2.'?  —  St.  Louis.  Annual 
Meeting'  of  the  American 
Automobile  Association. 

May  22-25 — New  York.  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Mount- 
ain Inn. 

June  11-15 — Milwaukee,  Annual 
International      Convention 


of   the   Aseociated    Adver- 
tising Clubs  of  the  World. 

June  19-20 — Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

Tune  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  HaU  Hotel. 

August  28  -  Sept.  2  —  Detroit. 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Anntial  Meeting  of 
the  International  Chamber 
of  Commerce. 

S.  A.   E.   MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive  Engineers. 
Indianapolis,  May  S;  CJhi- 
cago,  May  12 :  Detroit,  May 
19.  The  Pennsylvania  sec- 
tion will  hold  an  outing  at 
Torresdale  or  a  body  meet- 
ing on  May  25. 


Reo  Selects  Windsor 
for  Canadian  Plant 

DETROIT,  April  25— The  Reo  Motor 
Car  Co.  has  taken  over  the  plant  of  the 
Swedish  Crucible  Steel  Corp.  in  Windsor 
and  will  locate  its  Canadian  manufac- 
turing branch  there.  The  work  of  mov- 
ing equipment  from  the  former  St.  Cath- 
arines plant  is  now  under  way;  D.  B. 
McCoy,  former  advertising  manager  of 
the  company,  has  been  appointed  man- 
ager of  the  Canadian  branch. 

The  plant  will  be  used  exclusively  for 
production  of  Reo  cars  and  speed-wagons 
for  the  Canadian  trade,  the  general  ex- 
port business  of  the  company  to  be  con- 
tinued from  the  Lansing  plant.  Assem- 
bling of  vehicles  will  be  under  way  within 
90  days,  and  it  is  expected  to  reach  a 
production,  with  facilities  to  be  added,  of 
15  to  20  daily. 

The  St.  Catharines  plant  of  the  com- 
pany has  not  been  in  operation  for  about 
four  years.  Some  time  ago  it  was  d.ter- 
mined  to  move  the  Canadian  branch  to 
Windsor  as  the  logical  site  for  motor  car 
manufacturing  in  that  country.  Plans 
were  held  up  pending  the  acquisition  of 
suitable  buildings.  The  Canadian  offices 
of  the  company  will  be  located  in  Wind- 
sor after  May  1. 


Factories  in  Detroit 

Short  of  SkUled  Labor 

DETROIT,  April  24— Increased  pro- 
duction in  automotive  plants  has  ab- 
sorbed practically  the  entire  supply  of 
skilled  labor  in  this  district.  Some  fac- 
tories are  having  difficulty  in  obtaining 
common  labor.  An  actual  shortage  of 
skilled  workmen  is  reported  in  body 
plants.  Many  advertisements  fo"  wood 
working,  machine  and    other  skilled   op- 


eratives   are    being    caiTied    by    Detroit 
newspapers. 

An  increase  of  4500  men  on  the  pay- 
rolls of  members  of  the  Employers  As- 
sociation was  reported  last  week,  bring- 
ing the  total  to  145,234,  or  within  50,000 
of  the  peak  in  1920. 


TRACTOR  PRICES   REVISED 

NEW  YORK,  April  24 — Price  revisions 
have  been  announced  by  the  different 
manufacturing  companies  on  the  follow- 
ing tractors: 

Old  Price     New  Price 

Helder  C    $900  $995 

Townsend,    10-20    750  800 

Fitch    1,850 

Mohawk    785  650 

T.     B. 715  500 

International,     15-30 1,500  1,750 

Reliable,    10-20 865  390 


SMALLER  TRACTORS  SELLING 

LOS  ANGELES,  April  22— Tractor 
dealers  in  Los  Angeles  and  other  cities 
in  Southern  California  report  that  there 
has  been  a  satisfactory  movement  of 
the  small,  lower-priced  lines  this  spring. 


DIAMOND  NAME  PROTECTER 

WASHINGTON,  April  27— The  Fed- 
eral Trade  Commission  has  issued  an  or- 
der prohibiting  the  Diamond  Holdfast 
Rubber  Co.  of  Atlanta  from  using  the 
word  "Diamond"  in  connection  with  the 
rubber  business  as  this  word  has  been 
established  in  the  rubber  trade  by  the 
Diamond  Rubber  Co.  of  Akron,  Ohio, 
which  began  its  use  in  1898.  The  com- 
mission's order  not  only  prohibits  the 
Atlanta  company  from  using  the  word 
"Diamond"  but  also  from  the  use  of  the 
figure  of  the  diamond  or  any  symbol  or 
mark  likely  to  be  confused  with  it. 


Dominion  Steel 

Elects  Jones  Head 

DETROIT,  April  26— Harry  Ross 
Jones,  president  of  the  United  Alloy 
Steel  Corp.,  Canton,  Ohio,  has  been 
elected  chairman  of  the  board  of  direc- 
tors of  the  New  Dominion  Alloy  Steel 
Corp.  W.  B.  Boyd  of  Toronto  was  made 
president  and  George  A.  Simpson  of 
Hamilton  and  B.  H.  McCreath  of  Toronto 
were   elected  vice-presidents. 

A  large  site  fronting  on  the  St.  Claire 
River  in  the  south  end  of  Sarnia  has 
been  ceded  to  the  company  by  the 
Canadian  government.  Construction  of 
a  plant  is  expected  to  be  started  in  six 
weeks.  The  first  unit  will  probably  be 
in   operation  in  twelve  months. 

The  company  will  specialize  in  pro- 
duction of  hardened  automobile  steel,  of 
which  about  $5,000,000  worth  is  imported 
into  Canada  annually.  The  company  is 
to  have  an  authorized  capital  stock  of 
$15,000,000.  Five  million  dollars  will  be 
subscribed  for  the  commencement  of 
operations.  Arrangements  are  reported 
to  have  been  made  with  bankers  to 
underwrite  the  stock  issue. 


Kelsey  ^^lieel  to  Make 

Bodies  for  New  Gray 

DETROIT,  April  26  — The  Kelsey 
Wheel  Co.,  Inc.,  will  make  the  bodies  for 
the  new  Gray  motor  cars,  in  both  open 
and  closed  models.  Until  within  the  past 
year,  Kelsey  was  a  big  producer  of  Ford 
bodies,  having  a  capacity  for  over  1000 
bodies  daily.  This  work  was  discontinued 
with  the  opening  by  the  Ford  company 
of  its   o\vn  body  making  plant. 

First  bodies  for  the  Gray  line  are  now 
under  construction  in  the  Kirby  Avenue 
plant  of  the  Kelsey  company. 
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Rising  Prices  and  Low  Exchange 
Hurt  German  Car  Makers 

Business  unstable  because  of  low  value  of  mark. 
Steady  price  increases  have  created  demand  for  small 
cars.  Dealers  are  pessimistic  as  regards  1922.  Lack 
of  standardization  hurts  repair  business. 

By  Benno  R.  Dierfeld 


THE  success  of  the  German  automobile  industry 
depends  primarily  on  the  exchange  rate  of  the 
German  mark.  In  October,  1920,  very  favor- 
able sales  conditions  existed,  but  with  the  gradual 
amelioration  of  the  value  of  the  mark,  business  slowed 
down  so  that  the  sweeping  immunity  from  former 
governmental  restrictions  had,  at  first,  no  immediate 
result.  In  May,  1921,  business  showed  marked  symp- 
toms of  improvement  and  in  August  and  September, 
1921,  when  the  rate  of  exchange  of  the  mark  dropped 
more,  the  automobile  business  developed  with  unusual 
intensity  and  record  months  followed. 

Sales  prices  in  general  paralleled  business  develoj)- 
ment.  In  the  first  half  of  the  year  prices  were  low 
and  business  secured  only  moderate  profits,  if  not 
direct  loss  on  account  of  depreciation  of  stocks  on 
hand.  With  the  increase  in  demand,  prices  rose  and 
good  prices  were  received  for  immediately  delivery 
of  both  cars  and  trucks ;  that  did  not,  however,  paral- 
lel the  actual  depreciation  of  the  mark.  In  this  man- 
ner gross  profits  were  good,  but  net  profits  diminished 
•considerably  due  to  the  enormous  increase  in  ex- 
penses. The  buying  public  did  not  always  take  kindly 
to  price  increase  and  a  survey  of  the  countiy  shows 
that  the  high  prices  for  automobiles  combined  with 
increased  operating  expenses  caused  a  considerable 
slowing  down  in  sales. 

In  the  following  tables  and  data,  which  are  taken 


in  part  from  a  report  given  by  Mr.  Buschman,  presi- 
dent of  the  German  Automobile  Dealers'  Association, 
at  the  last  meeting  of  the  organization,  minimum 
prices  are  quoted  which  apply  only  to  the  cheaper 
cars  and  trucks  of  each  class.  Higher  quality  cars 
are  listed  at  correspondingly  higher  prices.  These 
prices  do  not  include  export  duty,  or  allow  for  fluc- 
tuations in  exchange,  but  are  for  cars  ready  for 
shipment : 

Passenger  Car  Chassis  Value  (Without  Tirts) 

Engine  Brake  Horsepower 
Date  15  Hp.  30  Hp.  45  Up. 

Marks  Marks  Marks 

July,  1920    43,750  70,000  89,000 

November,   1920    50,000  80,000         110,000 

December,  1920 46,000  77,000  92,000 

September,  1921    71,000         107,000         135,000 

November,  1921    90.000         142,000         180,000 

March,  1922  175,000         280,000         360,000 

It  is  easy  to  understand  how  the  enormous  increase 
in  car  prices  has  created  an  urgent  demand  for  small 
passenger  cars.  Many  dealers  have  been  compelled 
by  this  pressure  to  complement  their  existing  line  of 
cars  with  small  cars.  There  are  serious  complaints 
by  purchasers,  dealers  and  the  trade  press  that  the 
German  automobile  industry  does  not  pay  sufticient 
attention  to  the  light,  inexpensive  car. 

The  following  truck  prices  were  compiled  by  the 
Convention  of  Truck  Manufacturers : 
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Load  Capacity  M  per  100  kilograms)  is  rather  high  as  well.     Benzol  is 

Date  2  Tons         3  Tons         4  Tons  supplied  also  for  agricultural  purposes. 

A         <-    iQon  +     c    +     1.  Marks  Marks     Marks         ipj^g  ^.^g^  ^f  operating  a  small  car  without  a  driver  is 

August,  1920,  up  to  September,  ,  •      ^i.      /  n       •         4.   ui         rru  ^ 

1921  102,000        112,000        122  000  ^hown   in   the   iollowing   table.     These   figures    are   ac- 

September,  1921 isoiooo        14o',000        150,000  cepted  as  representing  an  average  of  all  costs : 

October,     1921     i^^'nnn  o?r '^nn  ll^A^rl  OPERATING  COSTS  OF  SMALL  CaRS  PER  KILOMETER 

December,  1921 225,000         245,000         265,000  ,t  u  at      t. 

March,  1922 370,000         390,000         410,000  November,     March, 

That  the  farmers  and  industry  in  general  have  taken  15  b.h.p.  passenger  car  without  driver 6.50  marks      10.50 

an  increasingly  keen  interest  in  motor  trucks  is  worthy  1?  M}-P-  passenger  car  without  driver. . .  .7.50  marks      13.50 

J.       ,        T       •  i!  4-u     4?     4.  i.1-   4.       -1  1.  i.  J.-  24  b.h.p.  passenger  car  w:thout  driver. ..  .12.50  marks       21.00 

of  note.    In  view  of  the  fact  that  railway  transportation       •*       ^  f         s, 

has  increased  steadily  this  heightened  interest  can  read-  A  chauffeur's  wage  is  about  28,000  to  32,000  marks 
ily  be  understood.  In  some  cases  motor  truck  transpor-  per  year,  excluding  the  cost  of  lodging,  uniform,  etc. 
tation  is  actually  cheaper  than  railway  transportation.  Automobile  dealers  suffer  great  difficulties  in  the  buy- 
Motor  transportation  shipments  are  forwarded  direct  in&  of  materials  and  accessories  for  repairing  cars, 
from  the  consigner  to  the  consignee  without  the  expense  Assume,  for  example,  that  a  car  has  to  be  equipped  with 
of  cartage  to  and  from  the  railroad  freight  ofllce  and  new  headlights  which,  of  course,  must  fit  the  headlight 
the  consequent  loading  and  unloading  expense.  The  brackets.  There  are  many  factories  producing  head- 
opinion  expressed  by  the  German  business  press  to  the  lights  in  Germany,  but  the  dealer  does  not  know  which 
effect  that,  the  future  of  the  German  automotive  indus-  one  manufactures  the  type  which  suits  his  specific  need. 
try  lies  in  the  direction  of  the  motor  truck,  is  correct.                  In  former  times  a  dealer  or  foreman  of  a  repair  shop 

would  apply  to  a  wholesale   dealer  who  kept  a   large 

Light  Truck  in  Demand  stock  on  hand  and  sold  at  factory  prices.     This  is  not 

T.     .       .,  ,  ,,  •     •     1  J  J  ^      4.      1  possible  to-day  because  of  the  continuously  fluctuating 

rj       .r',  ^tr      f  PP^^^Pf  t""^^^  ^^^  ^7J^'  prices.     The  wholesale  dealer  of  to-dav  operates  under 

centered  on  the  light  unit  of  one  to  two  tons  and  the  .^^^mous  expense  and  could  not  afford  to  carry  a  more 

?;F  1J"^1  1       1  ^  "^  ^      1        •        t,       1      4-  complete    line.      Consequently    the    automobile    dealer 

The  high  level  of  new  car  and  truck  prices  has  kept  f.„   j;„^„4-i„  +^  +i,^^„„4-^J^    ■*  \,     ^  i,-  u       . 

.   ,         .  .     -1  J  1    i.    i."      1  J.  J        J  i.1.  applies  directly  to  the  factory  if  he  knows  which  one 

interest  in  the  used  car  market  stimulated,  and  the  very  ^.u  \^-        a  a  •        a      *.    a  *r       •         v,  4.  ^    ^ 

,        jT-  A    ^^    ^x.    £    t.     '      ^^  A  can  fill  his  order,  and  in  order  to  determine  what  factory 

slow  deliveries  made  by  the  factories  has  caused  a  gen-  4.„  „„  i     +„    i,     L     <.  i,  •        a  i  a 

,,       .  ^.    £        A  4.1        T         j-4-1^4.  to  apply  to,  he  must  have  experienced  employees  and  a 

eral  cleaning  out  of  used  car  stocks.    Immediately  after  j        4.      '     v-  u  4.1,  a     ^  ^    «?    j 

^,  ji  11J4.  -jn  card  system  which  the  average  dealer  cannot  afford, 

the  war  many  dealers  were  compelled  to  repair  and  sell 

used  cars  and  trucks  and  recently  have  resumed  this  A  Novel  Syndicate 

business  but  its  profitability  seems  to  be  rather  doubtful  ^^  ^,^^^^^  ^^^^^  drawbacks  the  M.  E.  G.   (Material- 

The  costs  of  repairing  and  overhauling  have   reached  Einkaufs-Genossenschaft)   Deutscher  Automobilhandler, 

such  a  high  level  m  consequence  of  enormous  wages  and  ,      Material  Purchasing  Svndirate  of  German  Automo- 

price  of  materials  that  the  net  orofit  is  very  problem-  ,.       T^     1         -u       u  4-  vi-  u  j   •     td     i-  -4-1,  tvt 

4.-     1      m     4.I.-     •       jj  J  4-1.  14.-         -14?  tive  Dealers,  has  been  established  m  Berlin,  with  Mr. 

atical.     To  this  is  added  the  speculative  risk  of  pur-  t  u  C4-  •  n  i  1  «««• 

,.  ,  ,  j:        A  A  i.      ^     i      4-1,  Leopold  Sterner,  a  well-known  accessory  expert,  as  presi- 

chasmg  great  numbers  of  used  cars  and  trucks  for  the  ,     f    m,-  j-     4-    •      .e  4.  •      4.    Zl,     •   j-  -j   «i 

J.  .  ■  J  n-         .  ,  XT,  dent.    This  syndicate  IS  of  great  service  to  the  individual 

purpose  of  repairing  and  reselling,  inasmuch  as  there  _  _,         •i:^u4-4-i,  4?        a  •   a  *.  ^    ^.^a 

^      .  .  ^  4.4.1       4;j4.i  members  m  that  the  expense  of  card  index  systems  and 

are  in  some  towns  great  stocks  of  used  trucks.  ^  employees  is  done  away  with,  the  syndicate  doing 

Automotive  export  figures  at  best  are  incomplete  and  .^  ^^^  j^.^^  ^^^  obtaining  for  him  any  desired  article 

are  as  follows.  without  advance  payment.     The  syndicate  is  not  a  pri- 

German  Exports,  May  to  December,  1921  vate  company.     It  is  registered  at  the  law  court  and 

Number  Value  operates    under   the   laws   governing   syndicates.      Only 

5810  cars  and  trucks  587,107,000  marks  firms  registered  in  the   syndicate's   books   are   able  to 

1928  motorcycles    •  24,598,000  marks  ^^^^^^  j^^  services.     A  sample  store  is  provided  at  the 

Total  7738  automotive  vehicles  valued  at 611,705,000  marks  headquarters  and  members  have  the  opportunity  to  ex- 

T,   .  u  ui     4.1-  4.  4-1.     4-  4-  1  4.    4f      inoi      -11  u  amine  and  compare  different  lines  of  goods.    A  general 

It  IS  probable  that  the  total  exports  for  1921  will  be         4.  1       •         ui-  i,   a      u-  u         *  ,•       ,-„+- ,.,4-^^,, «ii 

1  4.1:       •     1A0A      mu         ••114.  T->  1  catalog  IS  published  which  contains  information  on  all 

lower  than  m  1920.    The  principal  markets  are  Denmark,  ,,.         ^,  .       ■     \   a-       4.1,^0       i,-^v,       „  cr.^A 

,T  o      J        XT  4.1.     1     J      o     •         J  T.  1   •  novelties  and  accessories,  including  those  which  are  sold 

Norway,  Sweden,  Netherlands,  Spam  and  Belgium.  exclusively  bv  individual  concerns 

Toward    the    end    of    1920    govtrnmental    restrictions  .  ,  4.jj4.i.         4-        ^-       a     \      a     •   ^ 

1    ^  j:  4.  !„•  1  A       A      «i  ■     *.         As  regards  prospects  for  the  automotive  dealer  during 

over  fuel  for  motor  vehicles  were  removed  and  sufficient  ^-u-     ^^     •  •*.  u  a  4.1,  4-   ^^  1^  4-1,^ 

....        .c  .c     1        •     •     11  T  •I  f'his  business  year,  it  can  be  said  that  dealers  on  the 

quantities  of  fuel,  principally  gasoline    are  now  avail-  ^^^^^  pessimistic.    This  pessimism  is  caused  by  the 

able,  although  the  total  demand  for  fuel  for  automotive  ^^  ^  ^^.^^  ^^^^^  ^^^  ^,^^^^^^  ^^^.^ 

purposes  may  be  estimated  at  300,000  tons  for  the  year.  Furthermore,  great  difficulty  is  experienced  due 

The   price   of   gasoline   has    been   rising   steadily   as    is  ^^  ^^^  ^^^^  ^^^^  ^.^^^  ^^^       „  ^^  ^^21  automobile  fac- 

.hown  in  the  following  table:  ^^^^.^^  ^.jj  ^^^  ^^^^^^  ^^^^^.^  ^,^^^^^^  ^^^  ^1^^^^^  .p^.^^^^ 

Average  Consumer  Prices  for  Gasoline  subject  to  market  price  at  time  of  deliveiy,"  being  writ- 

.^er  100  Kilograms  ten  into  the  contract.     Consequently,   due  to  the  long 

October-November,  1920  .         . . .  .^ l?,?"I^n    ""^""v^  period  between   the  order  and  the   deliverv,  the  buyer 

December,  1920-January,  1921 795-810     marks  ^„,       .        .  ,     ,1  .    •   1       4.  .•  j;   \\- 

February-April,  1921   770-810    marks  often  has  to  pay  double  or  triple  at  time  of  delivery. 

May-June,  1921    770-710    marks         The  dealer  is  handicapped  because  it  requires  more 

July-August,  1921  700-880    marks  capital  to  replenish  his  stock  than  he  could  secure  from 

September,  1921 Snn'S^ii^n  "'^""t^  the  sale  of  the  old  stock.     The  writer  knows  of  a  case 

March,  1922 1,900-2,400  marks  ,  .  , ,  •  4;    -1  on  aaa  i 

'  where   six  m.onths   ago   a  price   of   180,000   marks   was 

It  is  probable  that  these  prices  will  rise  even  higher,  agreed  upon  for  the  purchase  of  a  car  and  the  dealer 

The  quality  of  the  gasoline  is  often  poor.    Benzol  and  now  offers  the  buyer  280,000  marks  to  cancel  the  contract. 

the  National  Standard  fuel  are  sold  at  the  government         This    example  "is    characteristic    of    German    business 

supply  stations,  but  only  physicians,  government  cars,  conditions  which  are  so  uncertain,  due  to  dependency 

etc.,  can  ootain  them,  and  the  present  price  (1000  to  1600  on  the  exchange  rate  of  the  mark. 
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Light  Weight  Features  New  Tractor 

Engine  Design 

New  four-cylinder  Erd  engines  are  built  in  two  sizes,  one  has  4  x  6  in.  cyl- 
inder dimensions  while  the  other  has  4^2  x  6  in.  Their  weights  are  665 
lbs.  and  675  lbs.  respectively.     The  kerosene  burning  feature  retained. 


TWO  new  four-cylinder  tractor  engines,  one  of  4  x  6 
in.  cylinder  dimensions,  designated  as  the  "B-30," 


and  the  other  with  4i/4  x  6  in.  cylinders,  designated 
as  the  "B-35,"  have  been  announced  by  the  Erd  Motor  Co. 
Having  the  stroke  the  same  and  the  bores  only  ^  in. 
apart  permits  of  using  many  parts  in  both  engines,  thus 
simplifying  the  manufacturing  problem.  The  piston  dis- 
placements are  301.6  and  340.4  cu.  in.  respectively.  Both 
engines  are  made  for  either  three  or  four  point  support, 
with  either  open  or  closed  flywheel  and  with  especial  rein- 
forcing feature  said  to  be  necessary  in  frameless  tractors. 

The  kerosene  burning  feature,  which  is  said  to  have 
been  very  successful  on  the  previous  Erd  model,  has  been 
retained.  The  cylinders  are  cast  in  one  block  with  the 
cylinder  head  detachable.  A  large  diameter  chrome-nickel 
steel  crankshaft  is  used,  which  is  claimed  to  obviate  trouble 
from  flat  spots.  The  bearing  diameter  on  this  crankshaft, 
which  is  of  the  same  size  for  both  models,  is  2^/^  in.  The 
valves  being  located  in  the  head,  a  cylindrical  form  of 
combustion  chamber  is  obtained  which  adds  to  the  effi- 
ciency of  combustion.  Larger  water 
spaces  are  provided,  especially  around 
the  valve  and  spark  plug  bosses.  

The  piston  is  provided  with  three 
rings  1/4  in.  wide,  all  located  above  the 
piston  pin.  The  piston  pin  is  clamped 
in  the  upper  end  of  the  connecting  rod 
and  has  bearings  in  the  piston  bosses 
ll^  in.  in  diameter.  The  big  end  of 
the  connecting  rod  is  of  the  four-bolt 
type,  the  object  in  using  four  bolts 
being  to  distribute  the  pressure 
evenly  on  the  bearing  surface.  The 
connecting  rods  have  a  center  to  center 
length  of  12  in.  and  the  bolts  holding 
the  caps  in  place  are  7/16  in.  in  diam- 
eter. 

The  valves  are  1%  in.  in  diameter 
and  are  operated  through  push  rods 
extending  up  through  tubes  at  the  side 
of  the  engine.  It  is  claimed  that  the 
enclosure  of  the  valve  mechanism  is 
entirely  dust  and  oil-tight,  which  in  a 
tractor  engine  is,  of  course,  of  the 
highest  importance.  Oil  for  the  crank- 
case  is  poured  in  through  a  filler  in  the 
cylinder  head  containing  a  filter,  and 
passes  down  to  the  crankcase  through 
a  passage  down  the  center  of  the  cyl- 
inder block.  This  oil  filler  also  serves 
as  a  breather.  It  is  provided  with  a  one- 
way valve,  so  that  any  excess  pressure 
in  the  crankcase  will  be  relieved  but  no 
extra  air  can  enter  the  crankcase  at 
this  point.   This  tends  to  keep  out  dust. 


Oil  is  fed  from  the  sump  by  a  positive,  primed  gear 
pump  to  the  camshaft  and  thence  to  the  bearings.  The 
pump  is  driven  by  means  of  a  helical  gear  on  the  camshaft, 
this  same  gear  also  driving  the  governor.  The  hollow 
camshaft  acts  as  a  main  distributing  line  for  the  oil  to 
the  main  bearings  and  connecting  rod  bearings,  the  crank- 
shaft being  drilled.  By  taking  off  the  camshaft  gear 
cover,  the  camshaft  can  be  removed  from  the  front  end 
of  the  engine  without  disturbing  any  other  part.  The 
valve  mechanism  is  lubricated  by  a  positive  flow  of  oil 
from  the  oil  line  to  the  hollow  rocker  arm  shaft.  It  is 
claimed  that  by  using  the  camshaft  as  an  oil-distributing 
lead  the  danger  of  loss  of  pressure  due  to  a  leaky  oil  line 
is  almost  entirely  eliminated. 

Before  entering  the  pump,  the  oil  from  the  crankcase 
passes  through  a  filtering  screen.  The  construction  of  the 
screen  is  such  as  to  permit  the  removal  of  a  plug  from  the 
bottom  of  the  pan  to  remove  the  sediment,  without  disturb- 
ing other  elements,  and  the  whole  screen  may  also  be  re- 
moved and  the  screen  cleaned  by  draining  the  oil  in  the 


Part  sectional  view  of  Erd  tractor  engine 
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case.  A  standpipe  within  the  screen  automatically  deter- 
mines the  level  in  the  crankcase,  thus  assisting  lubrica- 
tion when  operating  in  hilly  territory.  In  the  case  of  the 
connecting  rod  bearings  oil  enters  on  the  cap  side  in  di- 
rect line  with  the  oil  channels  in  the  main  bearings,  at  the 
time  of  the  explosion  and  when  the  clearance  is  greatest. 

Hand  hole  covers  of  ample  size  are  provided,  through 
which  all  crankcase  parts  can  be  inspected  and  adjusted. 
The  hand  holes  are  conveniently  located  at  one  side  of  the 
crankcase  and  give  particularly  good  access  to  the  con- 
necting rod  bearings.  A  semi-circular  cork  gasket  ac  the 
rear  end  of  the  crankcase  permits  of  the  removal  of  the 
pan.  At  the  forward  end  a  felt  gasket  is  used.  A  series 
of  three  oil  return  grooves  act  against  an  oil  deflector  on 
the  crankshaft. 

The  water  pump  may  be  quickly  removed  from  the  shaft 
by  disconnecting  the  pipe  and  removing  the  flange  screws. 


Crane  molded  packing  is  used.  Oversize  bearings  are  pro- 
vided on  the  pump  shaft  to  permit  a  power  take-off  for 
the  fan  if  desired.  A  positive,  mechanically  controlled  oil 
regulator  is  employed,  which  regulates  the  oil  pressure  by 
throttle,  in  proportion  to  both  the  load  on  the  bearings 
and  the  speed  of  the  engine.  There  are  two  independent 
springs,  one  a  screw  adjustment  for  use  while  the  motor 
is  idling,  at  which  time  the  tendency  to  flood  the  oil  lines 
is  greatest.  Standard  S.  A.  E.  fittings  are  used  through- 
out. 

The  rate  of  oil  circulation  at  1000  r.p.m.  is  1.9  gal.  per 
min.,  and  the  quantity  of  water  circulated  at  the  same 
speed  is  13.6  gal.  The  weight  of  the  engine  when  fitted 
with  an  open  flywheel  is  approximately  665  lb.  for  the 
smaller  and  675  lb.  for  the  larger  model,  and  with  a  bell 
housing,  675  lb.  for  the  smaller  and  685  for  the  larger 
model. 


An  Automatic  Chassis  Lubricating  System 


ANEW  system  for  automatic  lubrication  of  the  chas- 
sis is  being  marketed.  It  comprises  an  oil  reser- 
voir located  on  the  chassis  back  of  the  driver's  seat,  a 
plunger  pump  combined  with  this  reservoir  and  operated 
by  means  of  a  pedal  located  convenient  to  the  driver,  a 
main  supply  line  leading  from  the  pump  and  carrying  a 
pressure  gage,  a  distributing  header  with  air  chamber 
thereon  and  connection  or  leads  from  this  header  to  the 
different  bearings  to  be  lubricated.  It  is  known  as  the 
Chalco  system  and  supplied  by  the  Chassis  Lubricating 
Corp. 

It  is  claimed  for  this  system  that  it  permits  of  feed- 
ing the  right  amount  of  oil  to  each  bearing  and  does 
away  with  all  oil  cups  and  grease  cups  on  the  chassis. 
The  illustration  shows  the  system  in  diagram.  At  the 
bottom  of  the  oil  reservoir  may  be  seen  the  plunger 
pump  containing  the  plunger  D.  This  is  actuated 
through  an  arm  C  and  rod  B  from  the  pedal  A.  A  spring 
N  on  rod  B  returns  the  plunger  to  the  beginning  of  the 
pressure  stroke  when  the  pressure  is  removed  from  the 
pedal.  When  the  plunger  is  in  this  position  oil  enters 
the  pump  cylinder  through  a  port  on  top,  and  during  the 
pressure  stroke  of  the  plunger  oil  is  forced  through  the 
supply  line  E  to  the  distributor  header  F.  On  this  dis- 
tributing header  are  mounted  four  air  chambers  H. 
These  air  chambers  are  of  different  volume,  the  volume 
being  proportioned  to  the  amount  of  bearing  surface  to 
"be  supplied  with  oil  from  the  particular  chamber.  There 
is  one  distributing  header  on  each  side  of  the  car.  A 
■double  ended  valve  G  located  in  the  header  closes  the 


secondary  supply  lines  during  the  period  pressure  is  ex- 
erted from  the  pump,  and  during  this  period  the  air 
chambers  are  partially  filled  with  oil.  As  soon  as  the 
pump  pressure  ceases,  the  double-ended  valves  automa- 
tically throw  over,  closing  the  inlet  from  the  pump  and 
opening  the  outlet  from  the  air  chambers  to  the  sec- 
ondary supply  lines.  Thereupon  the  air  pressure  in  the 
air  chambers  forces  the  oil  trapped  in  the  chambers 
through  the  secondary  supply  lines  and  the  branch 
supply  lines  to  the  various  bearings  which  are  to  be 
lubricated. 

The  amount  of  oil  fed  to  each  bearing  is  further  con- 
trolled by  the  dimensions  of  the  supply  lines  as  regards 
both  their  diameter  and  length.  This  is  illustrated  in 
the  diagram.  The  air  chamber  H  is  proportioned  to  take 
enough  oil  for  the  left  rear  spring  bearings.  Secondary 
supply  line  I  carries  oil  to  a  T  located  at  a  given  point 
on  branch  supply  lines  J  and  K.  J-1  is  the  outlet  to  the 
rear  of  the  rear  spring,  where  two  bearings  have  to  be 
fed.  K-1  is  the  outlet  to  the  front  of  the  rear  spring, 
which  has  only  one  bearing.  Therefore,  line  J  is  made 
only  half  as  long  as  line  K,  which  is  claimed  to  result  in 
twice  as  much  oil  being  fed  in  a  given  time  to  J-1  as  to  K-1. 

The  branch  distributing  lines  are  carried  in  the  usual 
way  to  all  of  the  spring  bolt  bearings,  the  steering  gear 
bearings,  the  brake  connection  bearings,  etc.  The  reser- 
voir will  hold  enough  oil  for  5000 
Adi      — -V      miles  running  of  the  car. 


Details   of    C!ialco    chassis    lubricating    system 


Taking  Census  of  Safety 
Workers 

THE  National  Safety  Council  has 
requested  that  all  men  and 
women  engaged  in  safety  work  send 
their  names  to  the  council's  headquar- 
ters in  Chicago.  The  organization 
wishes  to  complete  a  census  of  all  per- 
sons engaged  in  safety  and  industrial 
health  work  in  all  industries  of  the 
country.  One  reason  for  this  step,  it 
is  pointed  out,  is  that  the  council  will 
have  a  list  of  persons  available  upon 
whom  they  can  call  when  requests  for 
speakers  or  writer  on  safety  subjects 
are  received. 
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Detonation — A  Consideration  of 

Its  Causes 
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Since  the  tendency  of  a  fuel  to  detonate  is  of  great  importance  in  deter- 
mining its  value  for  use  in  automotive  engines  a  better  understanding  of 
the  causes  of  this  phenomenon  is  desirable.  The  effect  of  explosion  pres- 
sure, spark  advance  and  other  related  factors  are  pertinently  discussed. 

By  Stanwood  W.  Sparrow* 


A  DETERMINATION  of  the  relative  merits  of  vari- 
ous fuels  for  use  in  high  compression  engines  is 
the  object  of  experiments  being  conducted  at  the 
Bureau  of  Standards  for  the  National  Advisory  Commit- 
tee for  Aeronautics.  Inasmuch  as  the  tendency  of  a  fuel 
to  detonate  often  makes  it  unsuitable  for  such  use,  a  con- 
sideration of  the  general  subject  of  detonation  has  formed 
the  initial  step  in  this  investigation.  The  purpose  of  this 
article  is  not  to  summarize  the  available  information  on 
the  subject,  but  to  discuss  a  phase  which  seems  to  have 
received  relatively  little  attention  by  those  who  have 
written  heretofore  on  the  subject. 

In  most  discussions  of  detonation  attention  has  been 
focused  on  the  rate  or  the  nature  of  the  combustion. 
Charge  temperatures  and  pressures  before  combustion 
have  been  considered  from  the  standpoint  of  their  influ- 
ence on  this  rate  rather  than  from  the  standpoint  of  their 
influence  upon  the  temperatures  and  pressures  after 
combustion.  This  does  not  imply  that  investigators  have 
failed  to  appreciate  this  latter  influence  but  that  they 
have  thought  of  it  as  a  sort  of  necessary  background  fixed 
by  the  compression  ratio,  and  so  have  turned  their  atten- 
tion to  a  factor  that  could  be  altered,  namely,  the  rate 
of  combustion.  It  is  believed,  however,  that  a  careful 
scrutiny  of  this  background  will  throw  considerable  light 
on  some  of  the  results  heretofore  reported  by  other  ex- 
perimenters in  this  field. 

Explosion  Pressure 

Fig.  1,  which  presents  results  obtained  from  a  single- 
cylinder  engine,  forms  a  convenient  starting  point.  In 
this  figure  and  throughout  this  article,  the  presence  or  ab- 
sence of  detonation  should  be  understood  to  mean  the 
presence  or  absence  of  the  metallic  ringing  sound  char- 
acteristic of  detonation.  As  indicated  in  the  figure,  de- 
tonation was  only  apparent  at  spark  advances  between  25 
deg.  and  55  deg.  before  center.  More  interesting  is  the 
fact  that  with  this  engine  detonation  occurred  only  when 
the  explosion  pressure  as  measured  was  somewhat  greater 
than  450  lb.  per  sq.  in.  From  this,  one  would  conclude 
that,  for  a  given  engine,  the  explosion  pressure  must 
exceed  a  definite  value  if  detonation  is  to  result.  Such 
a  conclusion  is  a  natural  consequence  of  the  common 
belief  that  the  sound  which  serves  to  identify  detonation 
arises  from  a  deflection  or  vibration  of  the  combustion 
chamber  walls.  It  seems  logical,  therefore,  to  consider 
such  changes  of  engine  condition  as  are  known  to  affect 


1  Technical  Note  No.  93  issued  by  the  National  Advisory  Committee 
for  Aeronautics.  The  author  is  in  immediate  charge  of  investigations 
relating  to  detonation   at   the  Bureau   of  Standards. 

*  All  fuels  give  nearly  the  same  maximum  power  at  the  same  com- 
pression ratio. 


detonation  and  to  estimate  the  effect  of  such  changes  upon 
the  explosion  pressures. 

Compression  ratio  deserves  first  attention,  as  it  is  known 
to  exert  great  influence  upon  the  tendency  of  an  engine 
to  detonate.  Accordingly,  calculated  explosion  pressures 
for  several  compression  ratios  have  been  plotted  in  Fig.  2. 
These  have  been  computed  as  though  the  entire  charge 
were  burned  at  top  center  with  no  heat  loss.  Obviously 
explosion  pressures  thus  calculated  should  exceed  those 
obtained  in  practice.  Nevertheless  they  form  a  satisfac- 
tory basis  for  comparison  provided  actual  rates  of  burn- 
ing and  heat  dissipation  are  approximately  the  same  for 
all  the  conditions  compared.  Moreover,  ground  for  be- 
lieving that  this  assumption  is  not  far  from  the  truth 
comes  from  the  testimony  of  numerous  investigators  that 
they  have  obtained  maximum  power  with  nearly  the  same 
spark  advance  over  a  wide  range  of  fuels'  and  compres- 
sion ratios. 

Relations  for  Calculations 

In  calculating  the  values  for  Fig.  2,  the  following  fa- 
miliar relations  have  been  employed: 

P,  =  P,  r" 

M  =^T,  —  T, 

where 

r  =  ratio  of  compression  and  expansion. 
Pj  =  absolute    pressure    at    beginning    of    compression 

stroke. 
T^  =  absolute  temperature  at  beginning  of  compression 

stroke. 
P,  =  absolute  pressure  at  end  of  compression  stroke. 
T,  =  absolute  temperature  at  end  of  compression  stroke. 
M  =  increase  in  mixture  temperature  due  to  combustion. 
T.,  =  absolute  temperature  after  combustion. 
P3  =  absolute  pressure  after  combustion. 
n  =  exponent  having  experimental  values  ranging  from 
1.25  to  1.35. 

In  preparing  Fig.  2,  P,  has  been  taken  as  14.7  lb.  per 
sq.  in,  M  as  4892  deg.  Fahr.  (,2700  deg.  C.)  and  n  as  1.3. 
In  figuring  T,,  the  fresh  charge  has  been  assumed  equal 
to  the  piston  displacement  in  volume  when  at  atmospheric 
pressure  and  at  an  absolute  temperature  of  608  deg.  Fahr. 
(320  deg.  C).  In  like  manner  the  residual  products  of 
combustion  have  been  assumed  to  have  a  volume  equal  to 
the  engine's  clearance  space  when  at  atmospheric  pressure 
and  at  an  absolute  temperature  of  2322  deg.  Fahr.  (1273 
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SPARK  ADVANCE  IN  DEC.  BEFORE   TOP  CENTER 


5  6  7 

COMPRESSION   RATIO 


Fig,    1 — Relation    between    spark   advance    and 
1100     r.p.m.        Fig.    2 — Calculated    maximum 
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Attention  has  been  directed  repeatedly  to  the  many  ten- 
dencies toward  an  increase  in  combustion  rate  with  an  in- 
crease in  compression  ratio.  A  smaller  volume  through 
which  the  flame  must  spread  and  a  smaller  proportion  of 
inert  gas  are  two  of  the  factors  emphasized.  All  such  ten- 
dencies would  increase  the  differences  shown  in  Fig.  2. 
The  significant  thing  is  that,  neglecting  all  such  possi- 
bilities, assuming  no  change  in  combustion  rate,  there 
would  still  be  an  increase  in  explosion  pressure  of  over 
125  per  cent  produced  by  changing  from  a  ratio  of  4  to 
one  of  8.  This  change  of  ratio  would  only  increase  the 
absolute  temperature  at  the  end  of  compression  by  11  per 
cent  and  the  absolute  temperature  at  the  end  of  combus- 
tion by  2  per  cent.  It  is  not  surprising,  therefore,  that  a 
well  known  British  investigator  concludes  charge  tem- 
perature to  be  of  minor  importance  from  a  detonation 
standpoint.* 

At  this  point  it  is  well  to  consider  Fig.  3,  which  pre- 
sents some  of  the  most  interesting  information  that  this 
investigator,  Mr.  Ricardo,  has  obtained  from  his  variable 


*  It  should  be  remembered  that  the  aim  is  a  comparison  rather  than 
accurate  determination  of  temperature  anrj  pressures.  This  justifies 
the  omission  of  steps  that  would  otherwise  be  essential.  For  example, 
the  temperature  increase  produced  by  combustion  has  been  taken  as 
2700  deg.  C.  for  all  compression  ratios,  although  because  of  the  smaller 
clearance  volume  of  spent  gas  the  amount  of  temperature  rise  should 
increase  with  the  ratio  (since  less  of  the  energy  of  combustion  is 
expended  in  raising  the  temperature  of  the  inert  gas).  An  opposing 
tendency  is  the  increase  in  specific  heat  that  results  from  the  higher 
compression  temperatures  of  the  higher  compression  ratios.  The  use 
of  the  same  value  of  exhaust  gas  temperature  for  all  ratios  Is  open 
to  similar  criticism.  An  increase  in  expansion  ratio  tends  to  lower 
this  temperature,  which  effect  is  opposed  by  a  (decrease  in  heat  loss 
due  to  the  decrease  in  combustion  chamber  surface.  These  various 
tendencies  have  been  considered  but  are  not  incluied  in  the  calcula- 
tions, as  their  combined  influence  should  affect  the  'omparative  values 
less  than  5  per  cent. 

*  See  article  entitled  "Recent  Research  Work  on  the  Internal  Com- 
bustion Engine,"  by  Harry  R.  Ricardo  in  AirroMorrvE  Industries, 
Jan.  19,  1922.  The  conclusion  quoted  is  expressed  thus:  "Our  experi- 
ments appeared  to  show  pretty  clearly  that  detonation  has  very  little 
connection  with  the  temperature  of  compression,  but  is  closely  de- 
pendent upon  the  compression  pressure." 

"On  page  109  of  Bulletin  No.  19  of  the  Engineering  Experiment 
Station  of  Ohio  State  University  Professor  Norman  discusses  the  laws 
governing  this  drop  in  temperature  and  calculates  the  following  values : 

Gas  velocity  in  feet  per  second 50  100  200  300 

Temperature  drop  In  deg.  C 0.1  0.4  l.S  4.2 

Tests  at  the  Bureau  of  Standards  showed  no  decrease  in  manifold 
temperature  when  the  throttle  of  an  aviption  engine  was  closed  while 
It  was  being  motored  with  the  fuel  supply  cut  off. 


maximum    pressure    in    a    single-cylinder,    5    x    7-in.    engine    running    at 
compression    and    explosion    pressures    and    temperatures    for    different 
compression    ratios 


compression  engine.  The  figure  shows  data  obtained  by 
throttling  the  engine,  at  compression  ratios  above  4.8, 
to  the  point  of  detonation.  The  dotted  line  shows  the 
indicated  m.e.p.  obtained  at  full  throttle  with  a  non- 
detonating  fuel.  After  operating  at  each  ratio  the  com- 
pression pressure  was  measured  with  a  gage  while  the 
engine  was  driven  by  a  motor  at  the  same  speed  and 
throttle  opening  as  before.  The  most  striking  lesson  from 
this  curve  is  that  detonation  occurs  at  very  nearly  the 
same  compression  pressure  regardless  of  the  compression 
ratio. 

Inasmuch  as  this  discussion  is  concerned  with  the  rela- 
tion of  explosion  pressures  to  detonation,  an  estimate  of 
the  probable  explosion  pressures  for  the  conditions  shown 
in  this  figure  is  in  order.  One  might  anticipate  that  the 
expansion  of  the  gases  after  passing  the  throttle  would 
cause  an  appreciable  temperature  drop.  Calculation  and 
experiment  both  show  this  effect  to  be  negligible  under 
the  circumstances  under  consideration.'  Another  factor 
which  is  likely  to  influence  the  temperature  at  the  begin- 
ning of  compression  is  the  proportion  of  exhaust  gas 
present.  This  can  be  estimated  rather  closely  by  assum- 
ing that  the  weight  of  fresh  charge  at  part  throttle  bears 
the  same  relation  to  the  weight  of  charge  at  full  throttle 
as  the  indicated  m.e.p.  at  part  ihrottle  bears  to  the  indi- 
dicated  m.e.p.  obtained  at  full  throttle  with  a  non-deto- 
nating fuel.  Actual  experimental  determinations  of  indi- 
cated m.e.p.  are  given  in  the  figure.  Except  for  the  use 
of  the  indicated  m.e.p.  to  estimate  part  throttle  exhaust 
gas  content,  the  method  of  calculation  is  the  same  as  that 
used  in  obtaining  Fig.  2.  Although  throttling  an  engine 
of  fixed  compression  ratio  tends  to  increase  the  proportion 
of  exhaust  gas  to  fresh  charge,  the  calculations  indicate 
that  with  the  variable  compression  engine  under  the  cir- 
cumstances under  discussion  there  is  an  accompanying 
decrease  in  clearance  volume  which  neutralizes  this  effect. 
Thus,  over  the  range  covered  by  the  curves,  the  exhaust 
gas  expressed  as  a  percentage  of  new  charge  varies  less 
than  1.  It  follows  that  the  temperature  at  the  beginning 
of  compression  will  remain  nearly  constant  and  values 
calculated  on  this  basis  are  tabulated  below. 


r 

T, 

Ti 

Ti 

Deg.  0. 

Deg.  C. 

Deg.  C 

4.8 

388 

620 

3,320 

5.0 

388 

629 

3,329 

5.5 

388 

648 

3,348 

6.0 

388 

664 

3.364 

6.5 

388 

680 

3,380 

7.0 

388 

696 

3,396 

7.5 

388 

710 

3.410 
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Fig.  3 — Relation  between  compression  ratio,  compression  pressure  and  indicated  m.e.p.  as  reported  in 
tests  maae  by  Ricardo.  Fig.  A — Theoretical  pressure-volume  diagrams.  Light  line  represents  card  for 
an   engine  throttled   to   give  85   per   cent   of    its   maximum    power.     Heavy    line   represents  equivalent  card 

given   with   throttle  wide  open   and    spark   retarded 


It  will   be   recalled   that  the   relation   between   explo- 
sion pressure  and  compression  pressures  is  as  follows: 

P,  M 

— r—  =  1  -'r~z, —  .  An  increase  in  compression  ratio  means 

an  increase  in  T,,  and  hence  a  decrease  in  the  value  of 
this  ratio.  For  this  reason  a  higher  explosion  pressure 
will  be  obtained  from  a  low  compression  ratio  engine  at 
full  throttle  than  from  a  high  compression  ratio  engine 
throttled  to  the  full  load  compression  pressure  of  the  low 
ratio.  This  fact  may  be  stated  from  a  slightly  different 
angle  in  this  fashion — to  maintain  a  constant  explosion 
pressure  the  compression  pressure  should  increase  slightly 
with  increase  in  compression  ratio. 

Explosion  pressures  as  calculated  for  Fig.  3  are  tabu- 
lated below. 

r  Pg  (Absolute  Pressure)  Pa 


space  of  the  engine  means  a  lower  temperature  at  the 
beginning  and  hence  at  the  end  of  compression.    Reverting 

P,  M 


4.8 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 


113.0 
113.2 
114.2 
116.2 
119.2 
123.2 
127.7 


606 
599 
589 
589 
592 
601 
612 


The  maximum  variation  in  explosion  pressures  is  seen  to 
be  less  than  4  per  cent  and  the  deviation  from  the  average 
pressure  about  2  per  cent.  When  experiment  has  shown 
detonation  to  be  constant  under  the  conditions  of  Fig.  3, 
and  calculations  show  explosion  pressures  to  have  been 
constant,  there  is  reason  for  a  deepening  conviction  in 
the  close  relationship  of  explosion  pressures  to  detona- 
tion.' 

Scavenging 

Scavenging,  that  is  to  say,  removing  all  or  part  of  the 
spent  gases  from  the  clearance  space,  increases  detona- 
tion. This  fact  has  been  taken  as  convincing  proof  of  the 
great  influence  exerted  by  small  proportions  of  exhaust 
gas  on  the  rate  of  flame  spread.  Veiy  probably  this  in- 
fluence exists  and  operates  as  supposed.  It  is  true,  nev- 
ertheless, that  the  effect  of  scavenging  on  detonation  can 
be  explained  partially  at  least  by  its  influence  on  the 
explosion  pressure.  This  influence  is  twofold.  First  of 
all,  removing  the  hot  exhaust  gases  from  the  clearance 

«  In  the  paper  by  Ricardo  already  referred  to  he  says :  ".  .  .  The 
tendency  to  detonate  depends  in  effect  upon  the  compression  pressure 
not,  as  I  supposed,  because  the  pressure  has  any  marked  influence, 
but  rather  because  in  any  actual  engine  the  compression  pressure  is 
in  itself  a  measure  of  the  proportion  of  inert  diluent  present  in  the 
cylinder." 

The  reader  will  perceive  that  the  author's  interpretation  of  the 
data  is  somewhat  at  variance  with  Mr.  Ricardo's.  It  is  regrettable 
that  the  scope  of  the  paper  does  not  permit  citing  the  many  views  of 
Ricardo  with  which  he  is  in  hearty  accord.  The  use  of  Fig.  3  is  but 
one  indication  of  his  belief  In  the  accuracy  and  value  of  Ricardo's 
experimental  determinations. 


again  to  the  relation- 


1+- 


it  is  clear  that  lower- 


P,        '   '    T, 

ing  Tj  increases  the  ratio  and  thus  the  explosion  pressure. 
This  holds  true  if  M,  the  increase  in  temperature  result- 
ing from  combustion,  does  not  decrease.  But  M  should 
increase,  since  the  energy  of  the  fuel  is  expended  in  heat- 
ing a  smaller  mass  of  inert  gas.  This,  then,  is  the  second 
tendency  toward  increased  explosion  pressure,  and  con- 
sequently detonation.  Calculated  explosion  pressures  show 
a  probable  increase  of  over  25  per  cent  for  a  scavenged 
in  comparison  with  an  unscavenged  engine  having  a  com- 
pression ratio  of  4. 

Effect  of  Spark  Advance 

Another  influence  which  vitally  affects  detonation  is 
the  ignition  timing,  the  spark  advance.  As  before,  it  is 
convenient  to  picture  the  charge  burned  at  constant  vol- 
ume at  a  point  in  the  stroke  governed  by  the  spark  ad- 
vance. This  does  not  mean  picturing  the  combustion  as 
occurring  at  the  same  time  as  the  spark,  but  as  always 
occurring  at  the  same  interval  of  time  after  the  spark. 
The  burning  that  takes  place  during  this  interval  may 
be  treated  as  the  burning  of  a  fuse  that  later  fires  the 
explosive.  As  shown  when  discussing  the  effect  of  com- 
pression ratio,  the  maximum  explosion  pressure  should 
occur  when  the  pressure  prior  to  combustion  is  greatest. 
Since  the  charge  is  compressed  most  at  top  center  the 
maximum  explosion  pressure  should  result  from  a  spark 
so  tirp^d  as  to  cause  the  actual  combustion  to  take  place 
at  that  part  of  Jhe  stroke  and  retarding  the  spark  so  that 
combustion  comes  later  should  decrease  the  explosion 
pressure.  For  the  engine  from  which  the  pressure  meas- 
urements of  Fig.  1  were  taken  the  estimated  ratio  of  the 
explosion  pressures  obtained  with  combustion  at  various 
angles  past  top  center  to  that  which  would  have  resulted 
from  combustion  at  top  center  are  given  below. 

Explosion   Pressure  in   Per  Ceni 

of  the  Pressure  VThen  Equivalent 

Instantaneous  Combustion  Occurs 

at  Top  Center 

100 

94 

S4 

72 

59 

49 

This  demonstrates  that  very  considerable  differences  in 
explosion  pressure  would  be  expected  from  a  change  in 
spark  advance  even  if  the  rate  of  combustion  remained 
the  same.    When  there  is  superimposed  the  influence  of  a 
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Instantaneous  Combustion  Occurs 
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change  in  rate,  it  is  not  surprising  to  find  differences  of 
the  magnitude  shown  in  Fig.  1.  The  pressure  at  the  time 
of  explosion  should  be  the  same  whether  combustion  takes 
place  at  a  given  angle  before  top  center  or  after.  With 
combustion  before  center,  however,  barring  the  heat  loss, 
the  subsequent  compression  of  the  burned  gases  will  in- 
crease the  pressure  to  a  value  in  excess  of  that  resulting 
from  burning  the  charge  at  center.  In  practice  it  often 
happens  that  with  an  early  spark  the  rate  of  heat  loss 
exceeds  the  rate  at  which  heat  is  produced  by  the  com- 
pression of  the  burned  charge  so  that  the  maximum  pres- 
sure of  the  cycle  is  lower  than  with  a  later  spark.  This 
accounts  for  the  decreased  pressures  at  the  extreme  spark 
advances  of  Fig.  1.  Furthermore,  it  is  not  surprising  that 
carbon-bisulphide,  which  preignites  early  in  the  stroke, 
does  not  detonate,  since  the  effect  of  preignition  is  that  of 
a  too  early  spark.' 


TIME 


Fig.     5 — Diagrammatic     illustration    showing    effect    of 

the  number  and    location   of  spark   plugs   upon   rate    of 

combustion 

The  relative  influence  of  spark  advance  and  throttle 
opening  on  detonation  is  of  considerable  importance  in 
connection  with  the  use  of  high  compression  over-dimen- 
sioned engines.  Such  engines  have  too  high  a  compres- 
sion ratio  to  operate  safely  at  sea  level  at  full  throttle 
with  the  spark  advance  that  would  give  maximum  power 
with  a  non-detonating  fuel.  Experiments  at  the  Bureau 
have  shown  that  for  an  emergency  "take-off"  in  the  case 
of  such  engines  used  in  aircraft  will  develop  more  power 
if  the  spark  is  retarded  to  eliminate  detonation  than  if 
the  throttle  is  closed  to  produce  the  same  effect. 

Aside  from  its  practical  bearing  in  engine  design,  it  is 
worth  while  to  see  whether  the  comparative  influence  of 
spark  advance  and  throttle  opening  would  be  predicted 
from  their  influence  on  explosion  pressures.  The  theoreti- 
cal indicator  cards  of  Fig.  4  will  aid  the  comparison.  In 
this  figure  the  dotted  line  indicates  the  pressures 'at  full 
throttle  with  a  non-detonating  fuel  anfl  a  compression 
ratio  of  6.5.  The  problem  is  to  obtain  from  this  engine 
the  maximum  power  possible  with  a  fuel  which,  because 
of  detonation,  cannot  be  used  with  an  unthrottled  engine 
having  a  compression  ratio  in  excess  of  5.5.  The  volu- 
metric efficiency  is  assumed  the  same  for  both  ratios.  If 
explosion  pressure  controls  detonation,  the  problem  re- 
solves itself  into  so  adjusting  spark  advance  or  throttle 
as  to  restrict  the  explosion  pressure  to  the  value  obtained 
with  an  unthrottled  engine  of  5.5  ratio.  Since  the  explo- 
sion pressure  with  a  5.5  ratio  is  about  82  per  cent  of  that 


^  In  the  Journal  of  the  Society  of  Automotive  Engineers,  September, 
1920,  C.  F.  Kettering  says:  "Using  carbon-bisulphide  as  a  fuel,  we  get 
a  genuine  preignition.  This  fuel  ignites  very  early  and  the  pressure 
rises  rapidly  but  it  will  not  knock.  Preignition  will  not  necessarily 
cause  a  knock,  because  it  may  be  that  the  pressures  will  not  rise 
higher  than  normal." 

/  1   \"-^ 

•Air  cycle  efficiency  :=  1  —  I  —  I       where  n  =  1.4  and  r  =:  expan- 
sion ratio. 


with  a  6.5  ratio,  an  engine  having  the  latter  ratio  must 
be  throttled  to  about  82  per  cent  of  full  load.  Taking  into 
consideration  the  modifying  factors  discussed  in  connec 
tion  with  Fig.  3,  gives  85  per  cent  as  a  closer  value.  The 
light  line  card  of  the  figure  shows  the  probable  oressures 
under  this  throttled  condition. 

The  other  alternative  is  to  retard  the  spark  so  that  com- 
bustion does  not  take  place  until  the  piston  has  traveled 
far  enough  on  the  down  stroke  for  the  pressure  to  have 
fallen  to  the  maximum  compression  pressure  with  the 
5.5  ratio.  A  heavy  line  card  shows  the  pressures  under 
this  condition.  Since  the  engine  receives  a  full  weignt 
of  charge,  the  power  should  be  less  than  that  obtained 
with  the  non-detonating  fuel  only  because  the  ratio  of 
expansion  after  combustion  is  5.5,  in  contrast  with  6.5 
with  the  non-detonating  fuel  and  the  optimum  spark  ad- 
vance. The  air  cycle  eflJiciency*  for  a  5.5  ratio  is  94  per 
cent  of  that  for  a  6.5  ratio.  Thus  retarding  the  spark  to 
avoid  detonation  requires  a  6  per  cent  decrease  in  power 
against  the  15  per  cent  sacrifice  which  throttling  entails. 

From  all  the  evidence  presented  it  appears  that  a  close 
relationship  exists  between  explosion  pressures  and  deto- 
nation and  that,  having  calculated  the  explosion  pressures 
for  an  engine  condition  at  which  detonation  occurs,  for 
any  other  engine  condition  the  probable  presence  or  ab- 
sence of  detonation  can  be  predicted  from  a  calculation  of 
the  probable  explosion  pressure.  It  does  not  follow  neces- 
sarily that  the  uniform  explosion  pressures  as  here  cal- 
culated produce  the  sound  of  detonation.  There  is  evi- 
dence that  there  are  local  pressures  which  exceed  these 
average  pressures,  and  to  which  should  be  charged  both 
the  sound  and  destructive  effects  of  detonation.  The  evi- 
dence does  indicate  that  if  local  high  pressures  exist  they 
are  proportional  to  the  average  pressures  as  calculated, 
inasmuch  as  the  latter  have  proved  an  accurate  index  of 
the  presence  or  absence  of  detonation. 

Change  in  Combustion  Rate 

Emphasis,  thus  far,  has  been  placed  on  conditions  that 
influence  detonations  even  with  the  rate  of  combustion 
unchanged.  Better  appreciated  and  no  less  important  is 
the  influence  of  a  change  in  combustion  rate  with  other 
conditions  remaining  constant.  In  fact,  detonation  re- 
search has  confined  itself  largely  to  attempts  to  influence 
this  rate.  The  goal  is  a  slowing  doAvn  of  the  final  stages 
of  combustion.  It  may  be  neither  necessary  nor  desirable 
to  decrease  the  average  combustion  rate.  An  illustration 
will  show  how  the  disastrous  peak  pressure  can  be  avoided 
by  a  slight  change  in  the  combustion  rate.  For  the  first 
condition  assume  that  the  piston  is  at  top  center,  that  all 
the  charge  has  been  burned  and  that  the  charge  tempera- 
ture is  6062  deg.  Fahr.  (3350  deg.  C).  Assume  also 
that  a  temperature  drop  of  482  deg.  Fahr.  (250  deg.  C.) 
results  from  the  heat  dissipation  during  the  next  10  deg. 
of  crank  motion.  For  the  second  condition  let  it  be  as- 
sumed that  when  the  piston  reaches  top  center  sufficient 
charge  has  been  burned  to  have  produced  a  temperature- 
of  (3350  —  250)  deg.  C,  and  that  the  remainder  is  burned 
during  the  next  10  deg.  of  crank  motion  at  such  a  rate- 
that  the  heat  input  shall  just  offset  the  heat  dissipation 
and  the  pressure  and  temperature  at  10  deg.  past  top 
center  be  approximately  the  same  as  in  the  first  case.  Ratio  • 
of  pressure  in  the  latter  case  to  that  in  the  former  is 
(3350  —  250)  -^  3350  or  93  per  cent.  The  only  difference 
in  power  that  should  result  is  that  due  to  a  loss  in  effi- 
ciency chargeable  to  the  decreased  expansion  ratio  of  the 
portion  of  the  charge  burned  in  the  10  deg.  after  center. 
Calculation  shows  the  net  loss  to  be  less  than  two-tenths 
of  1  per  cent.  In  short,  a  decrease  of  7  per  cent  in  maxi- 
mum pressure  is  obtained  at  the  expense  of  a  decrease  of 
two-tenths  of  1  per  cent  in  power. 
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Fig.  5  indicates  in  a  general  way  why  differences  in 
spark  plug  position  and  combustion  chamber  shape  change 
the  rate  at  which  the  charge  is  consumed.  By  means  of 
the  alternate  light  and  dark  areas  the  amount  of  surface 
swept  by  the  flame  from  each  spark  plug  in  equal  time 
intervals  can  be  determined.  The  lower  plots  show  total 
areas  swept  by  flame  in  unit  time  plotted  against  time. 
In  these  figures  the  area  under  the  curve  at  the  left  of 
any  ordinate  represents  the  total  area  swept  by  the  flame 
up  to  that  time.  The  upper  flame  spread  diagrams  are 
drawn  as  though  the  flame  moved  radially  at  a  uniform 
linear  rate.  This  assumption  is  admittedly  false  for  the 
flame,  at  least  in  its  initial  stages,  spreads  at  an  accele- 
rated rate.  Moreover,  in  the  engine  it  is  not  areas  with 
which  one  is  concerned  but  volumes,  and  the  problem  is 
further  complicated  by  the  movement  of  one  wall  of  the 
combustion  chamber,  namely,  the  piston  head.  Obviously, 
then,  there  is  no  point  in  analyzing  the  figures  to  show 
which  spark  plug  arrangement  gives  minimum  detona- 
tion. Their  sole  aim  is  to  show  why  a  change  in  spark 
plug  arrangement  should  make  a  difference  in  detonation. 

A  discussion  of  the  influence  of  changes  in  fuel  charac- 
teristics upon  detonation  lies  outside  the  province  of  this 
paper.  Possibly  the  most  hope  of  relief  from  detonation 
troubles  lies  in  the  ability  to  alter  these  characteristics, 
and  much  excellent  work  has  been  done  in  this  field. 

Except  in  the  case  of  the  automobile  engine  the  noise 
of  detonation  in  itself  is  of  small  consequence.  Detona- 
tion's seriousness  lies  in  its  high  pressures  and  in  the 
excessive  heat  loss  which  prevents  the  attainment  of  the 
power  that  would  otherwise  be  possible.  Most  investi- 
gators have  been  made  acquainted  with  this  excessive  heat 
dissipation  by  an  increased  loss  to  the  jacket  water  when- 
ever detonation  has  been  present.     In  a  preceding  para- 


graph a  comparison  was  made  between  the  effect  of  burn- 
ing all  the  charge  at  top  center  with  a  resultant  tempera- 
ture of  3350  deg.  C.  and  slightly  retarding  the  rate  of 
burning  so  that  the  maximum  temperature  did  not  exceed 
3100  deg.  C.  Radiation  varies  approximately  as  the 
fourth  power  of  the  absolute  temperature  and  would  at 
top  center  be  35  per  cent  greater  with  the  higher  tempera- 
ture. K  seems  clear  that  much  of  the  power  loss  that 
accompanies  detonation  can  be  attributed  to  excessive 
heat  dissipation  arising  from  a  condition  approximating 
'the  one  just  mentioned. 

Preignition  and  detonation  are  now  generally  conceded 
to  be  entirely  independent  phenomena.  Preignition  is  un- 
usual, caused  by  a  hot  spark  plug  electrode,  by  an  exhaust 
valve  or  by  a  piston  head  and  depends  upon  the  ignition 
temperature  of  the  fuel.  Changes  in  the  design  of  these 
members  will  do  much  to  prevent  this  trouble.  The  im- 
portant fact  is  that  such  changes  will  be  necessary  with 
an  increase  in  compression  ratio  unless  the  fuel  has  been 
prepared  to  eliminate  preignition  as  well  as  detonation. 

It  may  be  mentioned  in  passing  that  overheating 
troubles  are  a  more  likely  result  of  preignition  than  of 
detonation.  .  This  can  be  illustrated  best  by  assuming  an 
extreme  case  of  preignition  with  the  charge  ignited  as  it 
enters  the  cylinder  and  all  burred  by  the  beginning  of  the 
compression  stroke.  It  is  conceivable  that  the  rate  of  heat 
dissipation  during  this  stroke  might  be  such  that  at  top 
center  the  same  pressure  and  temperature  would  result 
as  when,  under  normal  operation,  the  bulk  of  the  charge 
is  burned  at  top  center.  Pressures  and  temperatures  dur- 
ing expansion  would  be  the  same  for  both  cases.  For  the 
compression  stroke,  however,  the  average  temperature 
would  have  been  in  the  neighborhood  of  3000  deg.  C.  in 
contrast  with  500  deg.  C.  under  normal  operation. 


Calite — A  New  Heat  Resisting  Alloy 

WHEN  freshly  cut,  aluminum  will  show  a  bright  showed  increasingly  good  properties  from  the  heat  re- 
lustrous  surface,  but  after  it  has  been  exposed  to  sisting  standpoint.  Manganese  and  silicon  above  0.75 
the  atmosphere  for  a  short  time  it  becomes  dull.  Con-  per  cent  both  tend  to  decrease  resistance  to  oxidation, 
tinned  exposure  produces  little  change  in  this  strongly  but  with  care  in  melting  no  trouble  is  experienced.  >  Car- 
adherent  coating.  Aluminum  when  alloyed  with  other  bon  increases  brittleness  and  should  be  kept  as  low  as 
metals  retains  this  property  of  oxidizing  rapidly  and  possible.  The  melting  must  be  done  in  a  basic  furnace 
imparts  it  to  the  alloy.  and  the  ladle  must  have  a  basic  lining. 

Advantage  was  taken  of  this  property  when  the  process  The  alloy  thus  developed  is  known  as  calit-e  and  is 

of  calorizing  was  developed  a  few  years  ago.    This  con-  marketed  for  use  in  heat  treating  and  annealing  boxes 

sists  in  coating  metals  with  aluminum  at  high  tempera-  and  for  similar  purposes.    Its  properties  were  described 

tures,  actually  forming  a  surface  coating  which  strongly  in  a  paper  read  recently  by  G.  R.  Brophy  before  the  Amer- 

resists  oxidation,  as  well  as  various  kinds  of  corrosion,  ican  Society  for  Steel  Treating.     Calite  resists  oxidation 

Calorizing  is  not  suited  for  work  that  is  exposed  to  tem-  up  to  3772  deg.  Fahr.,  but  2200  deg.  Fahr.  is  recommended 

peratures  above  1832  deg.  Fahr.  as  the  aluminum  rapidly  for   indefinite  service.     The  protective   oxide   formed   is 

diffuses  and  the  surface  layer  then  becomes  so  thin  that  strongly  adherent  and  does  not  sna;;.  off  even  on  quenching 

it  no  longer  forms  a  protective  coating  but  breaks  down  from  high  temperatures, 

under  oxidizing  influences.  Calite  is  practically  non-corrosive.    Samples  have  been 

A  homogeneous  alloy  made  by  melting  aluminum  with  polished  and  run  in  a  spray  of  saturated  salt  water  solu- 
iron  will  show  no  diffusion  on  subsequent  heating,  and,  tion  at  100  deg.  Fahr.  for  200  hours  a.:d  at  the  end  of 
provided  the  aluminum  content  is  sufficiently  high,  will  this  time  still  retained  a  perfect  polish.  So-called  stain- 
resist  oxidation  nearly  up  to  its  melting  point.  Unfor-  less  steel  will  last  only  a  few  hours  under  this  test.  For 
tunately,  on  repeated  heating  and  rapid  cooling,  or  un-  fittings  exposed  to  salt  atmospheres  calite  should  be  ex- 
even  heating,  the  alloy  will  crack  badly,  and  no  small  cellent.  In  general,  the  physical  properties  are: 
addition   of   any  third   metal   will    remedy    this    defect.      M^uing  point,  degrees  Fahr. 2.m 

„,,  -11.  ,       ~  .    .  .  ,      1      ,         .       .,  Softening  temperature,  degrees  F.ihr 2,500 

When  the   least  amount  of  moisture  is   splashed  onto  the       Working  temperature,  degrees  Fahr 2.200-2^370 

hot  metal  it  acts  like  glass  and  flies  to  pieces.  weight  plr^cu^iMc  incii'  pounds.' .' ." .' .' '. '. '. '. '. '.'.'.'.'.'.'.'. '. '. '.'.'.'.'.'.           0.25 

The  low  expansion  of  nickel  steels  and  the  fact  that  ic'i^^^Jlco^p'^^'^hardness."^^^^^^^^^       :::::::::::::::::::::::        ^11 

aluminum  and  nickel  form  high  melting  point  alloys  led      Thermal  conductivity',  per  cent  of  iron 25 

+v«    ri^    ^   „i    T7ii^„4.    •      ri       i.      •           J.-       4.      i.                      11              J?  Transverse  stress,  1  inch  square  bar,  pounds  per  square  inch             4.230 

the  General  Electric  Co.  to  investigate  ternary  alloys  of      Tensile  stress,  pounds  per  square  inch S6,800 

aluminum,  nickel  and  iron.  Keeping  aluminum  at  a  Calite  cannot  be  machined  in  the  cast  condition  nor 
minimum  and  substituting  nickel  for  iron  in  increasing  cut  with  oxyacetylene.  Any  change  of  dimension  or  fin- 
percentages,    a    series    of    alloys    was    obtained    which  ^ish  must  be  done  by  grinding. 
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How  to  Select,  Test  and  Use  Carburizers 

Many  men  handling  carburized  work  consider  only  depth  of  penetration 
as  a  basis  upon  which  to  judge  efficiency.  The  percentage  of  carbon  in 
the  case  and  rate  at  which  it  decreases  toward  the  core,  is  far  more  impor- 
tant. This  article  gives  practical  help  on  carburizing  material  and  methods. 

By  S.  P.  RockwelP-= 


THE  average  purveyor  of  carburizing  materials 
argues  fast  penetration,  and  many  consumers 
consider  it  a  mark  of  merit.  Eighty  to  90  per  cent 
of  the  practical  men  vi^ho  handle  carburized  work  con- 
sider only  the  depth  of  penetration  and  base  their  judg- 
ment on  this  alone.  They  overlook  what  is  more  impor- 
tant— the  percentage  of  carbon  in  the  case  and  the  rate 
at  which  it  decreases  toward  the  core.  These  things  are 
excusable,  as  few  plants  have  the  equipment  necessary 
for  analysis.  Often  examination  of  a  carburized  prod- 
uct will  show  carbon  as  high  as  1.60  per  cent  for  an 
appreciable  depth,  but  people  would  never  think  of  using 
a  carbon  steel  with  any  such  amount  of  carbon. 

Fast  penetration  is,  of  course,  desirable  from  a  cost 
standpoint,  but  it  is  generally  accompanied  by  high 
carbon  and  its  product,  free  cementite.  The  saving 
made  by  cutting  down  the  time  of  the  carburizing  oper- 
ation is  usually  lost  by  the  regenerative  heating  required 
to  put  the  free  cementite  into  solution,  and  there  is  there- 
fore no  gain. 

It  has  never  been  stated  in  publications  that  steel  of 
a  specific  analysis  absorbs  carbon  at  a  certain  specific 
rate.  Many  observations  have  led  the  writer  to  form 
the  belief  that  this  is  so.  For  instance,  a  No.  1020  steel 
will  form  an  eutectic  case  of  a  certain  depth  in  a  certain 
length  of  time,  and  if  the  steel  is  subjected  to  the  car- 
burizing influence  for  a  longer  time  the  case  becomes 
hypereutectic. 

With  the  commercial  carburizer  now  on  the  market, 
there  is  little  tendency  for  carourized  cases  to  vary  too 
abruptly  from  hypereutectic,  eutectic  and  hypoeutectic. 
With  certain  forms  of  gas  carburizing  these  conditions 
exist,  but  they  are  of  more  interest  to  the  laboratory  than 
to  the  shop.  In  all  pot  cooled  work  the  carbon  naturally 
tends  to  form  into  zones.  The  breaking  up  of  these 
zones  is  a  heat-treating  problem  .*nd  as  such  will  not  be 
discussed  here,  except  to  say  that  excessively  slow  pot 
cooling,  such  as  is  attained  in  pots  of  2  to  3  ft.  diameter, 
is  apt  to  make  the  heat-treating  more  difl!icult. 

It  is  rather  difficult  to  say  with  any  degree  of  surety 
what  the  correct  amount  of  surface  carbon  should  be  in 
a  case-hardened  gear.  For  ball  bearing  work  an  eutectic 
case  is  desired.  The  bearing  after  carburizing  is  con- 
sidered to  have  1.10  per  cent  carbon  tn  the  outer  case. 
The  grinding,  however,  is  calculated  to  remove  this. 
Owing  to  warpage  and  the  resulting  uneven  grinding,  it 
is  a  question  whether  the  results  desired  are  always 
attained. 

For  camshaft  work  quite  high  carbon  is  permissible, 
provided  the  resulting  cementite  is  in  solution  and  not 
in  the  free  state.    When  properly  heat  treated  a  mosaic 


•MetaUurgist,  "WTiitney  Mfg.  Co..  Hartford.  Conn.  Article  slightly 
:ondensed  from  a  paper  read  before  the  American  Gear  Manufac- 
turers' Convention,  Buffalo.  April  22.   1022. 


surface  effect  is  produced.  Finely  divided  particles  of 
extremely  hard  cementite  are  embedded  in  a  softer 
matrix  of  eutectic  steel.  This  condition  is  excellent  fof 
retaining  the  film  of  lubricant.  The  condition  is  some- 
what analogous  to  that  of  cast  iron,  which  makes  an 
excellent  wearing  surface  where  the  load  per  unit  sur- 
face is  low. 

The  gear,  in  a  way,  has  to  meet  the  requirements  made 
of  both  the  ball  bearing  and  the  camshaft.  The  pressure 
per  unit  of  contact  area  is  less  than  in  the  bearing  and 
more  than  in  the  camshaft.  Furthermore,  the  gear  must 
resist  sliding  and  rolling  contact.  It  is  surmised  that 
the  carbon  content  of  the  surface  layer  should  be  be- 
tween 1.00  and  1.10  per  cent.  It  is  difficult  to  devise 
means  of  inspection  that  will  insure  that  this  carbon 
range  is  maintained,  unless  the  carburizing  material  is 
standardized  by  the  user  for  his  own  particular  re- 
quirements. 

Material  vs.  Specification  Standardization 

The  question  of  standardization  of  the  materials  and 
the  specifications  of  the  same  are  two  different  things. 
It  is  probable  that  if  more  users  of  carburizing  materi- 
als would  test  them  out  for  results  the  makers  would  be 
forced  to  supply  according  to  specifications. 

One  concern  buying  carburizing  material  selects  at 
random  one  bag  from  ten  and  carburizes  a  1-in.  bar, 
6  in.  long,  in  a  5  x  10-in.  pot  at  1650  deg.  Fahr.  for  24 
hours  and  pot  cools.  The  bar  is  of  1020  steel  and  all 
elements  are  within  the  specification  range.  The  bar  is 
centered  and  the  surface  removed  before  the  carburiz- 
ing operation.  After  carburizing  and  polishing  with 
emery  to  remove  adhering  carburizer,  0.010  in.  of  the 
surface  is  removed  in  the  iathe  and  a  carbon  combustion 
is  run  on  the  chips.  The  result,  together  with  a  micro- 
examination  of  the  case,  decides  the  question  of  rejec- 
tion or  acceptance  of  the  shipment.  In  the  operation  of 
such  a  method  of  standardization,  conditions  should  per- 
mit of  exrct  duplication.  In  this  respect  uniformity  of 
furnaces  and  calibration  of  pyrometers  are  of  great 
importance. 

In  Machinery  for  January,  1920,  a  writer  compared 
three  types  of  carbureters  with  respect  to  cost,  case 
depth,  surface  case  toughness  and  hardness.  The  idea 
was  to  give  a  method  which  could  be  used  to  rate  a 
material  for  any  class  of  work.  To  summarize  the  con- 
ditions in  order  of  importance,  quality  being  first,  we 
would  have 

Rating 

1 — Material  with  the  greatest  zone  of  eutectic 25 

2 — Material  showing  best  joining  of  the  different  carbon 

zones     25 

3 — Material  least  destroying  the  core  strength 15 

4 — Material   giving  greatest  hardness  with  freedom  from 

soft  spots  on  single  quench   15 
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6 — Material  giving  the  greatest  case  depth 10     with    oil    hydro-carbon    energizers    combined    with    fine 

6— Material  giving  the  best  surface  5      mgsh  and  considerable  inert  material. 

7-Material  giving  the  greatest  economy ^  7.  For  very  clean  surface  work,  use  charcoal  and  bone 

1q^\  300     carburizers  where  the  energizer  is  naturally  contained 

in  the  bone. 

There  are,  strictly  speaking,  but  four  different  types  8.  For  work  which  must  be  carburized  at  low  heats, 
of  carburizers;  they  are  classed  according  to  their  physi-  use  raw  bone  or  carburizers  containing  a  large  percent- 
cal  form  as  follows:      (1)    Powdered  materials,  in  which      age  of  raw  bone. 

the  generator  and  the  energizer  are  in  powdered  form,  9.  For  work  which  must  be  carburized  at  low   heats 

and  are  thus  mixed  together  to  form  a  mechanical  mix-  to  secure  mottled  effects  and  clean  surfaces,  u.se  char- 
ture.  Such  materials  are  "Hydro-carbonated  Bone  coal,  charred  bone,  charred  leather  or  combinations  of 
Black,"   "Ajax,"  etc,      (2)    Pill   materials,   in  which  the      these.     Avoid  chemicals. 

generator  and  the  energizer  are  in  powder  form,  but  are  10.  For  copper  plated  work,  use  charred  bone,  char- 
held  together  by  a  binder,  which  in  itself  may  be  a  gen-  coal  and  oil  hydro-carbon  energized  materials,  together 
erator   or   an   energizer.     Such   a   material   is    "Carbo."      or  alone.     Avoid  chemicals. 

(3)  Pellet  materials,  in  which  the  generator  is  a  granule  11.  For  extreme  case-hardness,  use  nitrogen  carrying 

of  solid  carbonaceous  material  coated  with  an  energizer  compounds,  which  would  be  cyanogen  energized  corn- 
by  the    help   of  a   binder.     Such   a   material   is   "Quick      pounds  and  leather  mixtures. 

Light  A."  (4)  Pellet  and  powder  materials,  in  which  12.  For  local  carburizing,  where  the  compound  is 
the  generator  is  a  granule  of  solid  carbonaceous  mate-  forced  by  pressure  about  the  zone  which  is  to  have  a 
rials  and  the  energizer  is  in  the  form  of  a  powder.  A  higher  carbon  content,  use  fine  mesh  materials  combined 
certain  per  cent  of  the  powder  may  also  be  a  generator,  with  a  semi-liquid  binder,  such  as  molasses,  tar  or  resin. 
Such  materials  in  the  most  common  use  are  "Bohmite,"  After  a  decision  has  been  made  on  the  type  of  car- 
"Carbonite,"  "Pearlite,"  etc.  Three  other  media  are  in  burizer  for  the  particular  class  of  work  it  is  to  be  used 
use    for    carburizing,     namely  with,  the  user  will  find  that  he 

bone,  leather  and  gas.    Bone  is      is   in  no  way   restricted  as  to 

classed    as    a    pellet    material.  the  dealers  from  whom  he  may 

with    this    exception,    that    the  /CARBURIZING  is  an  important  operation  purchase.       Most     all     of    the 

energizer    is    contained   within  \j   in  many  phases  of  automotive  produc-  standard   carburizing   material 

the  bone.    Leather  is  classed  as  tion.     Both  quality  and  cost  of  product  may  dealers  make  all  types,  but  they 

a    powder    material;    its    ener-  be  affected  materially  by  the  way  in  which  do    not    always    exploit    all    of 

gizer    is    a   nitrogeneous    com-  it  is  handled.    It  is  essential  that  the  proper  them.     They  are  apt  to  confine 

pound.      Gas    stands    by    itself  type  of  carburizer  be  used  for  the  particular  their  advertisements  to  one  or 

and  is  the  essence  of  the  car-  work  involved.  two  of  the  more  popular  tv-pes. 

burizing    property    of    all   car-  To  decide  on  any  one  type  of  carburizer,  It  will  further  be  found  that 

burizers.      Charcoal,    coal    and  one  must  first  know  the  conditions  of  car-  each  type  can  be  purchased  in 

coke  cannot  be  classed  as  car-  burizing   and    the   results   desired.      Twelve  different    variations    of    mesh 

burizers,  due  to  their  difficulty  definite  suggestions  are  given  here  to  guide  and  grain  size, 

of  control.     Strictly   speaking,  the  executive  in  the  selection  of  carburizers.  First,  buy  from  a  respectable 

they    are    generators    and    are  house, 

sometimes  used  as  fillers.  '  ^^7::::::::::::::::::::::::::::::::::::^::^^  Second,    study    what    type. 

To  decide  on  any  one  type  of  mesh,  generator  and  energizer 

carburizer  one"  must  first  know  the  conditions  of  carburiz-     is  best  fitted  for  your  work, 
ing  and  the  results  desired.  Consider  as  first  cost  the  cost  per  cu,  ft,  rather  than 

Rules  for  Selection  of  Carburizer  the  cost  per  pound 

Test  the  material  und^r  conditions  as  nearlv  like  regu- 
The  writer  offers  the  following  as  a  guide  for  selec-      i^r  practice   as   possible.     This   refers  to   depth,   repre- 

^'^^^'-  sentative  work  shape,  temperature  and  pot  size. 

1.  For  low  cost,  and  to  secure  a  uniform  case  with  Examine  the  pot-cooled  sample  for  case  structure  bv 
0.10  to  0.20  per  cent  less  carbon  than  is  usually  secured  the  microscope,  and  by  carbon  combustion.  The  micro- 
with  the  pot  packed  process,  use  the  American  gas  fur-  ggope  will  be  found  invaluable  for  this  purpose.  Once 
nace  method  with  gas  or  with  a  solid  carburizer.  In  one  becomes  familiar  with  estimating  the  carbon  bv  the 
this  case  heavy  work  will  be  marred,  and  the  method  is  microscope,  the  combustion  method  can  be  dispensed 
not  recommended  for  threaded   work.     With  solid  car-  ^j^h  except  as  a  means  of  check, 

burizer  3  lb,  of  material  will  carburize  50  lb.  of  work  to  Maintain  vour  standard  for  future  shipment  of  mate- 
0,045  in,  depth  at  1650  deg.  F.    Use  any  type.  j.j^j 

2.  For  fast  heating  Rse  a  coarse  mesh  carburizer,  such 

as  Types  2  and  3.     The  air  spaces  allow  room  for  the  Soft  Spots  Due  to  Many  Causes 

heat-generated  gases  to  circulate  and  offer  unrestricted         If  soft  spots   develop  on   the  hardened   work   do   not 

passage  for  heat-transference  to  the  center  of  the  pot.  blame  the  carburizer.    Soft  spots  are  due  to  rust  on  work 

3.  For  non-shrinkage,  use  fine  mesh  carburizers,  pref-  prior  to  carburizing,  phosphorous  banding,  delayed 
erably  a  coke  type  generator  or  carburizer  with  a  lot  of  quenching,  copper  or  sulphate  spots,  slag,  faulty  grind- 
inert  filler.  These  last  usually  contain  40  to  60  per  cent  ing,  cold  rolled  surfaces,  scale  formation,  excessive  oxy- 
of  petroleum  coke.  gen   in  hardening  fires,   faulty   quenching  medium,   too 

4.  For  low  carbon  case,  use  charcoal  generator  with  low  hardening  heats.  These  faults  can  not  be  laid  to 
oil  hydro-carbon  energizers.  Such  materials  are  H,  C,  the  carburizer.  The  carburizer  rarely  makes  soft  spots 
B,  B,  bone  and  charcoal.  if  it  contains   no   excessive  amounts  of  inert  filler,   or 

5.  For  high  carbon  case,  use  chemically  energized  ma-  burned  out  material,  such  as  ash  dust.  These  conditions, 
terials.  Such  energizers  contain  cyanides,  barium,  am-  of  course,  should  be  guarded  against.  If  hardened  work 
monium  salts  and  carbonates.  Carburizers  containing  has  soft  spots,  and  these  areas  are  carefully  marked  and 
forms  of  leather  are  also  used.  the   piece   is   carefully  rehardened,   two   results   can   be 

6.  For  great  depth,  use  coke  and  charcoal  generators  obtained: 
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(1)  Original  soft  areas  become  hard.  In  this  case 
trouble  is  not  due  to  carburizing. 

(2)  Original  soft  areas  stay  soft.-  In  this  case  the 
trouble  may  be  due  to  rust,  copper,  decarburized  in 
hardening  or  carburizer. 

With  the  aid  of  the  microscope,  polishing  wheels  and 
cloth  and  dilute  nitric  acid,  any  of  those  conditions  may 
be  accurately  established. 

Selection  of  Pots 

As  regards  the  selection  of  pots,  the  special  alloy 
heat-resisting  pots  are  by  far  the  best  investment  when 
compared  to  cast  iron,  malleable  iron  and  cast  steel.  The 
round  pot  will  be  found  to  give  a  greater  life  than  the 
square  pot,  due  to  the  equalization  of  expansion  and 
contraction  stresses.  The  cored  or  chimney  pot  is  only 
efficient,  considering  its  added  cost,  where  the  chimney 
is  5  in.  in  diameter  or  over.  Too  large  pots  should  be 
avoided  for  small  work. 

The  round  pot  will  be  found  most  satisfactory  for  pin- 
ion and  ring  gear  work.  It  offers  the  advantages  of  even 
heating,  and  prevents  the  tendency  to  overcrowd  the 
carburizing  hearth  space.  Square  or  rectangular  pots 
are  best  for  long  shaft  work,  but  the  work  must  be  packed 
with  due  regard  for  the  transference  of  heat.     The  size 


cf  the  pot  should  not  be  greater  than  the  work  demands. 
This  is  imperative  from  the  standpoint  of  handling, 
slowness  of  heating  and  the  subsequent  unevenness  of 
carbon  penetration  from  the  center  of  the  pot  to  the 
outside.  It  is  also  imperative  that  the  pot  should  not 
be  greater  than  is  required  by  the  work,  on  account  of 
the  slowness  of  cooling  where  work  is  pot-cooled,  with 
subsequent  separation  of  the  carbon  zones. 

Dependence  on  Furnace 

The  dimensions  of  the  pot  depend  largely  on  the  fur- 
nace. Too  high  pots  are  as  bad  as  those  too  large  in 
diameter.  The  average  furnace  varies  greatly  in  tem- 
perature from  top  to  bottom,  and  this  variation  increases 
with  the  arch  height.  A  well-proportioned  pot  never  ex- 
ceeds in  height  the  greatest  width  or  the  diameter.  The 
height  is  best  made  between  %  and  %  of  the  greatest 
width  or  diameter.  All  pots  should  be  cast  with  legs 
to  allow  circulation  of  heating  gases.  For  this  same 
reason  the  floor  of  the  furnace  should  be  held  out  after 
each  heat.  Great  care  should  be  used  in  sealing  the 
pots.  The  tighter  the  seal  the  more  uniform  the  results. 
No  pot  should  be  used  that  is  cracked,  as  this  is  the 
cause  of  blistered  work.  The  pot  becomes  a  veritable 
blast  furnace,  containing  its  own  fuel. 


American  Automobiles  in  Belgium 

4  '    A  N  analysis  of  the  passenger  car  situation  in  Belgium  superior  to  the  European  type,  the  latter  often  having  the 

./l.  shows  that  the  Belgian  motor  car  industry  has  not  foot  brake  working  on  the  drive  shaft  so  that  the  motor 

been  able  to  supply  the  home  demand  since  the  armistice,  has  to  be  cut  out  on  down  grades. 

and  that  American  cars  in  the  Belgian  market  satisfy  a  "Thus,  with  passenger  cars  that  fill  a  fundamental  need, 

need  as  to  price  that  is  not  filled  by  the  local  producers."  sell  at  favorable  prices  and  command  a  good  general  repu- 

Such  is  the  recent  information  from  the  Bureau  of  Foreign  tation,  American  manufacturers  should  find  a  remunera- 

and  Domestic  Commerce.  five  market  in  Belgium." 

"The  total  number  of  passenger  cars  and  chassis  im- 
ported into  Belgium  since  the  armistice,  with  the  share 

of  the  United  States  in  that  total,  is  shown  in  the  follow-  Conference  on  Colors  for  Traffic  Signals 

ing  table: 

From            Per   cent  A  CONFERENCE  has  been  called  by  the  American  En- 
Year                             Total  import        United  States      of  total  Xx  gineering  Standards   Committee  in  accordance  with 

1919    3,908                   1,628                   42  requests  received  from  the  Illuminating  Engineering  So- 

1920    4,468                   2,362                   53  ciety  and  from  the  International  Traffic  Officers'  Associa- 

^^^^    ^>^-*-^                      ^^^                  ^  tion  to   determine  the   desirability   of   standardizing  the 

T;ola\    13 191                   4  836                   37  colors  used  for  traffic  signals.     These  organizations  have 

called  attention  to  the  fact  that  there  are  being  placed  on 

"At  present  all  Belgium  combined  and  working  at  full  the  market  and  in  use  semaphore  control  apparatus  having 

capacity  cannot  turn  out  more  than  5000  cars  a  year;  be-  numerous  colored  lights  at  variance  with  each  other  and 

fore  1921  their  output  was  greatly  restricted,  so  that  the  at  variance  with  colored  lights  used  for  other  purposes 

1921  production  rate  could  hardl",  have  been  sustained,  along  the  highways,  thus  leading  to  confusion  and  to  nu- 
It  is  thus  obvious  that  during  ther.e  years,  even  if  the  merous  accidents.  In  their  opinion  there  is  need  of  a 
Belgian  manufacturers  had  been  able  to  turn  out  the  car  thorough  study  of  colors  for  traffic  signals  in  order  that 
most  desired  at  a  popular  price,  their  mere  shortage  of  there  may  be  national  uniformity  ^i  the  use  of  colored 
output  would  have  compelled  importation  of  cars  from  lights  for  such  purposes.  The  meeting  will  be  held  in 
other  countries  to  meet  the  local  demand.  I'oom  No.  2,  fifth  floor,   Engineering  Societies  Building, 

"Detailed  figures  show  that  Belgian  buyers  give  prefer-  29  West  Thirty-ninth  Street,  New  York,  Tueday,  May  23,. 

ence  to  cars  selling  as  much  under  20,000  francs  as  pos-  at  10:30  a.  m. 

sible.     The  fact  that  sales  of  all  Ameiican  cars  slowed  

down  with   the  rising   dollar   exchange    indicates   on   the  q.                       -p          T     f ■«-  tT       /^  T^    *    * 

whole  that  price  was  the  initial  argument  in  their  favor.  Singapore  rsars  l^CIt  i^ano  UriVing 

"On  the  whole,  the  quality  of  American  cars  is  recog-  QJINGAPORE  has  officially  placed  the  ban  on  cars 
nized.  While  some  criticism  is  levied  against  the  carriage  O  having  the  driver's  seat  on  the  left-hand  side.  An 
work  on  the  lower-priced  cars  (which  may  justly  be  met  order  recently  received  in  Los  Angeles  from  the  govern- 
by  the  reminder  that  the  American  manufacturer  gives  ment  of  the  colony  declares  that  only  cars  so  equipped 
good  value  for  the  price  asked),  the  chassis  and  driving  that  are  registered  prior  to  Dec.  31,  1921,  will  be  per- 
units  enjoy  a  good  reputation.  In  general,  American  lubrica-  mitted  in  the  Straits  Settlement.  Such  cars  must  be 
tion,  transmission  and  radiators  are  considered  exemplary,  fitted  with  a  mechanical  device  for  the  purpose  of  indi- 
American  rear  axle  construction   is  generally  considered  eating  the  intention  of  the  driver  to  turn  to  the  right. 
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Making  a  Profit  Under  Light  Production 

Load  Conditions 

This  story  tells  how  the  careful  selection  and  placing  of  machinery 
is  enabling  a  new  company  to  produce  25  cars  per  day  with  profit, 
although  capacity  of  works  is  nearly  100.  Cylinder  block  production  de- 
scribed in  detail,  while  other  interesting  production  features  are  shown. 

By  J.  Edward  Schipper 


PRODUCTION  methods  and  machinery  must  be  turned 
to  the  factory  output.  Just  as  much  care  has  to  be 
exercised  in  the  purchase  of  a  machine  for  a  25  car 
per  day  plant  as  for  a  200  or  500  car  per  day  plant.  The 
opinion  generally  is  that  it  does  not  pay  to  use  a  power- 
driven  assembly  chain  until  after  a  production  of  50  cars 
per  day.  Nevertheless,  it  is  just  as  advantageous  to  have 
a  true  progressive  system  of  manufacture  in  a  10  to  15 
car  per  day  plant  as  it  is  in  a  plant  producing  a  large 
number.  A  minimum  of  motion  and  consequently  a  maxi- 
mum convenience  in  the  placing  of  stock  and  machinery 
is  a  necessity  if  money  is  to  be  saved  in  manufacture. 

The  Rickenbacker  Motor  Co.,  v^^hich  has  been  in  produc- 
tion for  only  a  few  months,  is  now  turning  out  on  an 
average  of  25  cars  per  day  and  offers  an  excellent  example 
of  a  factory  which  is  equipped  with  thoroughly  up-to-date 
machinery,  but  which  is  so  balanced  that  it  is  not  necessary 
to  keep  expensive  machines  shut  down  for  any  appreciable 
length  of  time.  The  plant  has  a  production  capacity  of  at 
least  75  to  100  cars  per  day.  The  buildings,  including  the 
administration  building  and  two  large  manufacturing 
buildings,  have  a  total  area  of  197,500  sq.  ft.  The  two 
main  manufacturing  buildings  are  of  monitor  and  saw- 
tooth construction  and  are  single-story  structures. 

To  obtain  an  idea  of  the  methods  used  in  this  plant  it 
will  be  interesting  to  follow  the  cylinder  block  through  its 
manufacturing  stages.  This  unit  has  been  selected  as 
an  example,  owing  to  the  necessity  for  many  kinds  of 
machining  operations  and  because  of  the  employment  of 
some  novel  machinery. 

Operations  on  Cylinder 

The  cylinder  block  is  received  by  the  Rickenbacker  com- 
pany after  having  been  tumbled  and  sand  blasted  at  the 
foundry.  This  six-cylinder  block  casting  is  rough  and 
finish-milled  on  a  large  18-ft.  bed  planer  type  of  IngersoU 
milling  machine.  Fig.  1.  This  machine  is  equipped  with 
cutter  heads  located  on  either  side  of  the  rail,  having  ten 
cutters  in  all.  Six  cutters  in  one  group  perform  the 
roughing  operation  and  four  cutters  on  the  opposite  side 
of  the  rail  perform  the  finishing  operations.  These  cut- 
ters take  care  of  the  top,  two  side  faces  and  four  bottom 
surfaces  of  the  cylinder  block  in  one  setting.  The  table 
is  capable  of  holding  six  milling  fixtures  and  of  producing 
more  than  75  cylinder  blocks  per  day.  Location  on  the 
milling  fixtures  is  from  four  points,  two  points  being  at 
the  ends  and  two  on  the  side  of  the  casting. 

Following  the  initial  milling  operation,  two  locating 
dowel  holes  are  drilled  and  reamed  in  the  bottom  flange  of 
the  cylinder  block.  These  holes  are  taken  care  of  on  a 
radial   drill.     The   cylinder  block   is   then   placed   on   an 


IngersoU  duplex  head  milling  machine,  Fig.  2,  which  mills 
the  two  ends  of  the  cylinder  block  at  the  same  setting. 
This  insures  these  surfaces  being  square  with  the  crank- 
shaft center  line.  Locatioi.  for  this  work  is  from  the 
milled  bottom  flange  and  the  dowel  holes. 

The  rough  boring  operation  on  the  cylinder  is  performed 
upon  a  specially  constructed  machine  which  was  designed 
and  built  in  the  Rickenbacker  shop,  Fig.  3.  The  machine 
is  equipped  with  six  boring  bars  which  are  piloted  at  each 
end  of  the  cylinder  barrels.  This  is  somewhat  of  an  inno- 
vation as  it  is  customary  to  support  the  boring  bar  at  one 
end  only.  By  piloting  it  at  both  ends,  alignment  of  the 
cylinder  barrels  in  relation  to  the  crankshaft  is  secured, 
according  to  the  manufacturers.  By  ascertaining  this 
alignment  and  following  up  this  boring  operation  with  a 
size  reaming  operation,  Fig.  4,  which  allows  only  .004  to 
.005  in.  for  grinding,  it  is  possible  to  secure  an  accurate, 
smooth  surface  very  economically.  The  boring  and  ream- 
ing operations  considered  together  are  somewhat  novel. 
The  boring  tool  employed  is  a  double  point  fly  cutter,  giv- 
ing a  rough  and  finish  bore,  and  this  followed  by  the 
sizing  reamer  which  allows  only  004  to  .005  in.  for  grind- 
ing, does  away  with  the  rough  grinding  operation  and 
permits  of  a  high-grade  finish  to  be  secured  in  one  grind. 

Drilling  Operations 

Following  the  boring  and  reaming  operations,  the  cylin- 
der block  passes  along  to  a  number  of  minor  drilling  opera- 
tions which  are  usual  with  any  make  of  cylinder  block. 
After  the  block  has  been  prepared  to  receive  ihe  water 
jacket  core  plugs  and  after  these  are  inserted,  the  block 
is  given  a  hydraulic  test  in  order  to  detect  any  porosity 
that  might  exist  in  the  water  jackets,  cylinder  bores  or 
gas  passages.  After  passing  this  hydraulic  test,  the  block 
goes  through  the  multiple  spindie  drilling  operations,  these 
being  a  battery  of  five  large  Natco  drills  which  take  care 
of  all  of  the  holes  in  the  cylinder  top,  bottom  flange, 
manifold  pads  and  front  and  rear  flanges.  The  multiple 
spindle  drilling  machine  which  drills  the  holes  in  the  bottom 
flange  is  equipped  with  thirty  drill  spindles.  Fig.  5.  This 
is  a  Natco  machine  which  performs  this  optration  in 
less  than  1  min.  per  block.  The  drills  are  guided  by  perma- 
nently attached  drill  templates  for  accuracy.  During  these 
operations  the  blocks  are  conveyed  from  one  machine  to 
another  on  gravity  roller  conveyors  so  that  there  is  no 
undue  amount  of  manual  handling  necessary. 

Following  the  drilling  operation,  the  necessary  tapping 
work  is  handled  on  a  radial  tapping  machine,  after  which 
the  crankshaft  bearing  caps  are  fitted  into  their  respective 
doweling  grooves  and  bolted  to  their  seats.  The  blocks 
are  then  placed  upon  a  special  machine  which  is  another 
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1 — Ingersoll  planer  type  milling  machine  with  18-ft.  bed  forming  initial  milling  operation  on  Rictcenbacker  cylinder  block, 
a — Ingersoll  duplex  head  milting  machine  straddle  milling  both  ends  of  the  RIckenbacker  cylinder  block  simultaneously. 
3 — Rough  boring  RIckenbacker  cylinders  on  a  special  machine  built  In  this  concern's  own  tool  room.  4 — Reaming 
RIckenbacker  cylinder  block  to  size,  leaving  .004  to  .005  In.   for  grinding.     5 — Rjlatco  multiple  spindle  drill  which  drills  the 

thirty  holes  In  the  cylinder  block  bottom  flange  simultaneously 
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11 — Milling  Rickenbacker  connecting  rod  on  Briggs  straddle  miller.  12 — Grinding  piston  pin  hole  located  from  big  end 
opening  to  insure  parallelism  between  wrist  pin  and  crank  pin.  13 — Crawford  balancing  machine  used  to  put  in 
dynamic  balance  the  flywheel,  clutch  cone  and  spider.  Machine  is  shown  performing  the  operation  on  the  clutch 
cone.  14 — Cincinnati  automatic  miller  milling  tongue  on  push  rod  guide  assembly.  This  fits  in  the  groove  in  the  cylinder 
block    and    establishes    alignment    between    tappet   guides   and   the   camshaft  surfaces 


product  of  the  Rickenbacker  tool  department,  upon  which 
the  crankshaft  and  camshaft  bearing  holes  are  bored  and 
reamed  in  the  cylinder  block.  In  this  work  the  boi'ing 
bars  are  rigidly  supported  on  either  side  in  order  to 
assure  alignment  of  these  bars.  This  machine,  which  is 
illustrated  in  Fig.  6,  has  been  designed  for  rigidity,  as  will 
be  noted  from  the  piloting  arrangements  made  for  the 
cutters. 

Following  some  other  miscellaneous  driii"ng  and  tapping 
operations,  the  block  is  placed  upon  a  specia.  valve  chamber- 
ing machine.  This  machine  has  two  set-ups,  the  block 
first  going  on  the  machine  and  having  one  operation  per- 
formed, then  passing  to  some  other  milling  machines  and 
returning  for  finishing.  The  chambering  machine  is  shown 
in  Fig.  7.  The  valve  stem  guide  hole  is  first  drilled,  all 
twelve  holes  being  drilled  simultaneously.  The  valve  stem 
guides  are  pressed  in  and  the  %-in.  hole  in  the  valve  stem 
gu.de  is  reamed,  after  which  the  fixture  is  slid  into  second 


position  on  the  valve  chambering  machine  and  with  the 
cutters  piloted  in  the  valve  stem  guide,  the  valve  chamber 
is  cut  in. 

The  push  rod  guide  assembly  fits  with  a  tongue  and 
groove  arrangement  on  the  block  and  the  next  operation 
is  the  milling  of  the  tongue  seat  for  this  push  rod  guide 
assembly.  Fig.  8.  It  is  essential  that  the  push  rod  guide 
assembly,  when  assembled  in  the  block,  be  at  right  angles 
with  the  camshaft  surfaces  to  assure  uniformity  and 
smoothness  of  operation.  For  this  reason,  the  operation 
on  this  milling  machine  is  located  from  the  camshaft 
opening. 

Following  this  operation,  the  cylinder  block  is  washed 
in  a  hot  Oakite  solution,  then  in  hot  water  and  allowed  to 
dry.  Black  japan  is  sprayed  on  the  cylinder  block  on  the 
exterior  and  the  interior  of  the  crank  chamber  is  sprayed 
with  a  special  red  crankcase  sealer  to  insure  that  no  minute 
formed  particles  may  be  emitted  from  the  pores  of  the 
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iron.  These  exterior  and  interior  coats  are  baked  in  an 
automatically  controlled  electric  oven.  The  ovens  are  the 
product  of  the  Gehnrith  company  and  automatically  hold 
the  temperature  to  420  deg.  Fahr.  After  this  operation, 
the  cylinder  block  is  sprayed  for  a  second  time  with  baking 
japan  and  again  baked  in  an  electric  oven.  This  baking 
japan  finish  insures  a  pleasing  and  lasting  finish  of  the 
engine  assembly,  as  the  cylinder  head,  chain  case  cover 
and  other  detachable  parts  of  the  assembly  are  likewise 
black  japanned  in  this  same  department.  They  pass 
through  the  same  oven  with  the  same  temperature. 

The  final  grinding  operation  is  taken  after  the  blocks 
have  had  an  opportunity  to  cool  off.  The  grinding  ma- 
chine is  the  Baxter  D.  Whitney  of  the  latest  type. 
Fig.  9.  The  cylinder  bores  are  ground  at  right  angles 
with  the  crankshaft  bearing  holes,  and  are  located  from 
them,  the  tolerance  being  .0015  in.  on  alignment.  The 
cylinder  bores  are  held  within  the  total  tolerance  of  .001 
in.  for  diameter,  roundness  and  parallelism.  By  leaving 
the  grinding  operation  to  the  last,  no  opportunity  for  dis- 
tortion is  afforded.  Following  the  grind,  the  cylinder 
blocks  are  given  a  100  per  cent  inspection,  after  which 
they  are  ready  for  the  assembly  department. 

Space  does  not  permit  the  following  through  of  the 
various  operations  on  the  other  units  of  the  Rickenbacker 
engine.  There  are,  however,  some  very  interesting  side 
operations  which  may  be  cited  as  good  examples  of  man- 
ufacture in  a  plant  of  this  size.  The  grinding  of  the 
pistons  is  a  particular  point  which  may  be  touched  upon. 
They  are  ground  upon  a  specially  constructed  Bryant  piston 
grinder  which  is  equipped  with  a  very  broad  wheel.  Fig.  10, 
the  face  of  which  operates  upon  the  entire  length  of  the 
piston,  and  by  means  of  a  cam  which  guides  the  diamond 
holder  with  which  the  wheel  is  dressed,  three  distinct  steps 
are  formed  upon  the  face  of  the  wheel.  The  first  step 
represents  the  diameter  of  the  top  ring  land,  the  second 
represents  the  second  ring  land  and  the  third  represents 
the  skirt  diameter.  The  grinder  handles  about  60  pistons 
per  hour,  and  about  once  an  hour  the  dressing  tool   is 


utilized  to  properly  check  up  the  clearances  as  determined 
by  the  grinding  wheel. 

Another  inter6sting  point  may  be  mentioned  in  connec- 
tion with  the  manufacture  of  the  connecting-rods.  The 
babbitt  metal  in  these  rods  is  cast  into  place  and  reamed 
and  broached,  the  finish  on  this  broaching  process  being 
claimed  to  be  within  .00025  in.  on  diameter  and  parallelism 
of  the  hole.  The  broaching  operation  gives  a  burnish  and 
tends  to  densify  the  metal.  The  rod  is  then  held  in  a 
fixture  on  a  specially  constructed  grinding  machine  which 
locates  from  the  finished  hole  in  the  large  end  of  the  rod. 
From  this,  the  piston  pin  hole  is  ground  in  the  small  end 
to  insure  the  alignment  of  these  two  holes,  Fig.  12.  This 
eliminates  the  usual  methods  of  bending  the  connecting- 
rod  shank,  which  is  the  practice  ordinarily  employed.  This 
is  a  rather  unusual  operation  in  the  production  of  a  car 
in  this  price  class. 

The  flywheel  for  the  Rickenbacker  engine  is  made  of 
ship  steel  plate.  The  flywheel,  as  well  as  the  clutch  cone 
and  spider,  are  balanced  in  a  dynamic  balancing  machine 
which  indicates  the  point  from  which  metal  must  be  taken 
in  order  to  put  these  cars  in  dynamic  balance,  and  also 
indicates  the  amount  of  metal  to  be  removed,  Fig.  1.3. 
The  machine  used  is  the  Crawford  balancing  machine.  The 
reciprocating  parts,  together  with  the  crankshaft,  are 
balanced  on  Norton  crankshaft  balancing  machines,  this 
combination  being  designed  to  produce  an  exceptionally 
smooth-running   engine. 

This  rather  brief  summary  of  some  of  the  manufactur- 
ing operations  at  the  plant  are  of  interest  because  of  the 
newness  of  the  plant  and  because  they  show  the  possibility 
of  using  advanced  type  of  machinery  in  a  plant  which  is 
not  running  at  maximum  capacity  or  on  a  large  output 
basis.  It  is  an  interesting  fact  that  the  books  of  the 
Rickenbacker  company  show  that  the  concern  made  a  profit 
during  the  month  of  March,  although  this  was  only  the 
second  month  in  production.  The  ability  to  accomplish 
this  feat  is  largely  due  to  the  well-considered  choice  of 
machinery  with  which  this  plant  is  equipped. 


Standardization  in  the  Petroleum  Industry 


IN  his  presidential  address  to  the  Institution  of  Petro- 
leum Technologists  (England)  Prof.  J.  S.  S,  Brame 
gave  an  outline  of  the  efforts  at  unification  and  stand- 
ardization in  the  petroleum  industry  to  date. 

He  stated  that  at  the  early  international  conferences 
of  petroleum  industrials  and  scientists  meeting  in  con- 
nection with  Paris  exhibitions,  little  was  achieved.  The 
Bucharest  Conference  of  1907  appointed  seventeen  experts 
to  deal  with  analytical  and  testing  problems,  but  that  num- 
ber was  too  small.  The  proposal  for  national  sections 
came  from  Berlin  in  1908,  and  the  International  Chemical 
Congress,  held  in  London  in  1909,  had  for  the  first  time 
a  special  Petroleum  Section.  An  International  Commis- 
sion under  the  presidency  of  Prof.  Carl  Engler  was  estab- 
lished at  Karlsruhe,  to  the  Technical  High  School  of  which 
petroleum  technologists  congregated  from  all  parts  of  the 
world.  The  International  Petroleum  Congress  of  Vienna, 
in  1912,  was  attended  by  almost  all  interested  countries, 
including  the  United  States,  Russia  alone  not  being  officially 
represented.  It  was  agreed  that  the  nomenclature  should 
have  a  scientific  basis  with  due  regard,  however,  to  com- 
mercial uses.  Various  problems  were  assigned  to  various 
committees;  storage,  transport  and  fire  insurance  were 
also  discussed,  but  France  and  the  United  States  did  not 
approve  of  dealing  with  these  questions,  and  the  Govern- 
ment representatives  were  on  the  whole  reluctant  to  bind 
themselves.    The  next  conference,  originally  projected  for 


1913,  was  to  meet  in  London  in  spring,  1914,  but  Rumania 
interposed  an  invitation  to  Bucharest,  and  the  prepara- 
tions were  so  much  delayed  thereby  that  the  London  con- 
ference was  again  postponed.  Then  war  intervened. 
Meanwhile  an  International  Petroleum  Institute,  co  deal 
also  with  statistics  and  literature,  had  been  suggested,  the 
initiation  coming  from  Germany,  though  not  for  Germany 
and  not  from  Karlsruhe;  Rumania  again  proposed  Buch- 
arest as  the  seat  of  that  Institute.  After  the  war  the 
Societe  Industrielle  de  Chimie  proposed  to  resuscitate  the 
International  Commission,  at  Strassburg.  Professor 
Brame  personally  did  not  see  the  advantages  of  Strass- 
burg. Though  himself  a  chemist,  he  would  not  tie  petro- 
leum technology  to  chemistry,  and  he  would  rather  sup- 
port the  educational  development  by  endowments  and 
scholarships.  The  United  States,  moreover,  had  achieved 
so  much  for  petroleum  generally  by  the  work  of  the  Geo- 
logical Survey,  the  Bureau  of  Mines  and  the  American 
Society  for  Testing  Materials — created  in  1902  as  the 
American  Branch  of  the  Internationale  Verband  fur 
Materialpriifung  at  Vienna — that  Professor  Brame  advo- 
cated co-operation  of  the  two  English-speaking  races,  the 
greatest  oil-producing  nation  and  the  nation  most  exten- 
sively interested  in  oil  all  over  the  world.  American 
methods  had  been  so  well  developed  and  so  largely  adopted 
that  America  would  probably  not  be  inclined  to  wait  for 
international  approval. 
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Welding  Duralumin — Some  Experi- 
mental Work  and  Its  Results 

An  account  of  experimental  work  done  at  the  Naval  Aircraft  Factory  and 
of  results  attained  from  this  work  and. from  welds  made  by  a  private  firm. 
Details  of  tensile  and  corrosion  tests  made  on  different  types  of  welds. 

By  Horace  C.  Knerr* 


THE  welding  of  duralumin  has  heretofore  been  con- 
sidered impracticable.  This  conclusion  was  natu- 
ral, in  view  of  the  fact  that  overheating  in  heat 
treatment  is  very  injurious  to  the  metal,  reducing  its 
tensile  strength  and  causing  brittleness.  Moreover,  the 
properties  of  cast  duralumin  are  supposed  to  be  inferior 
— at  any  rate,  the  alloy  is  not  used  for  castings — and  a 
weld  is  essentially  a  casting.  The  only  method  of  join- 
ing duralumin  parts  therefore  has  been  by  riveting  or 
other  mechanical  means. 

Duralumin  may  be  soldered  with  aluminum  solders, 
but  these  will  not  stand  the  temperature  of  heat  treat- 
ment of  duralumin,  and  if  applied  after  heat  treatment 


Fig.  1 — Types  of  weld 

the  duralumin  is  likely  to  be  at  least  partially  annealed. 
The  chief  objection  to  soldering  duralumin  is  the  fact 
that  all  aluminum  solders  are  subject  to  rapid  electro- 
lytic corrosion  in  the  presence  of  moisture,  causing  the 
joint  to  lose  its  strength  in  a  comparatively  short  time. 
In  aircraft  construction  and  elsewhere  there  are  many 
instances  where  a  welded  joint  would  be  desirable,  even 
at  some  sacrifice  in  the  strength  of  the  material,  notably 
in  the  construction  of  fuel  tanks,  floats  and  pontoons,  as 
well  as  in  divers  structural  memb'-rs. 

Successful  Welds  Made  at  N.  A.  F. 

Experiments  were  undertaken  at  the  Naval  Aircraft 
Factory  to  determine  whether  sheet  duralumin  could  be 
welded  in  the  same  way  as  aluminum,  and  if  so,  what 
mechanical  properties  would  result. 

Sheet  of  two  representative  thicknesses,  0.065  in.  (No. 
16  B.W.G.)  and  0.035  in.  (No.  20  B.W.G.)  were  used  in 
the  experiments,  from  stock  furnished  by  two  manufac- 
turers. This  duralumin  had  been  heat  treated  by  the 
manufacturers  after  rolling,  and  its  specified  physical 
properties  were: 

Yield  Point  (minimum)    25,000  lb.  per  sq.  in. 

Ult.  Tensile  Strengrth  (minimum) 55,000  lb.  per  sq.  in. 

Elongation  in  2  inches  (minimum) 17  per  cent 

All  welding  was  done  by  one  operator,  skilled  in  the 
welding    of    sheet    aluminum.      Narrow    strips    sheared 

•MetaUurgist,  Naval  Aircraft  Factory,   Philadelphia. 


from  the  edges  of  the  sheets  were  used  as  welding  rods. 
Sheets  and  welding  rod  were  pickled  in  hot  caustic  solu- 
tion to  clean  them.  A  momentary  immersion  in  nitric 
acid,  followed  by  rinsing  in  hot  water,  removed  the  dark 
deposit  left  by  the  alkaline  bath  and  rendered  the  metal 
clean  and  bright.  Just  before  welding,  the  edges  were 
further  polished  by  means  of  steel  wool.  The  same  flux 
as  used  in  welding  aluminum  was  used  in  welding  the 
duralumin  specimens.  This  was  dissolved  to  a  thin 
paste  in  water  and  applied  liberally  with  a  brush  to  the 
welding  rod  and  the  edges  to  be  welded.  The  oxyacety- 
lene  welding  flam^e  was  used,  with  a  small  torch  such  as 
is  employed  in  lead  burning.  The  welds  were  6  to  12 
in.  long. 

Butt  Welds 

Some  plain  butt  welds  were  made  in  the  following 
manner: 

The  sheets  were  placed  edge  to  edge,  "tacked"  to- 
gether at  intervals  of  about  one  inch  by  melting  the 
edges  together  at  those  points  and  adding  a  little  metal 
from  the  welding  rod.  Fresh  flux  was  then  applied  and 
the  weld  made  continuously  by  melting  the  edges  to- 
gether and  building  up  the  joint  with  metal  from  the 
welding  rod.  Butt  welds  were  more  successful  with  the 
thicker  sheet  (No.  16  gage)  than  with  the  lighter  sheet 
(No.  20  gage),  as  the  latter  melted  through  easily. 

An  attempt  to  prevent  melting  through  of  the  butt 
weld  by  backing  up  the  joint  with  a  piece  of  smooth  sheet 
steel  was  unsuccessful.  The  weld  was  made  more  easily 
and  with  a  more  workmanlike  appearance  than  without 
the  backing,  but  the  rapid  cooling  caused  b>  the  backing 
resulted  in  a  continuous  crack  along  the  weld.  Further 
experiments  might  yield  more  satisfactory  results,  but 
the  method  is  limited  in  its  application. 

Flange  Welds 

The  remaining  welds  were  made  by  flanging  and  melt- 
ing down  the  edges,  as  is  customary  with  aluminum. 
The  edges  of  the  sheets  to  be  joined  were  bent  up  at 
right  angles  a  distance  of  about  three  times  the  thick- 
ness of  the  sheet.  These  flanged  edges  were  clamped 
together  with  small  "C"  clamps  and  tack-welded  about 
every  half  inch,  as  shown  in  Fig.  1.  Flux  was  reapplied 
to  both  sides  of  the  joint  after  tacking.  The  weld  was 
then  completed  by  melting  down  the  flanges  and  adding 
a  little  material  from  the  welding  rod  where  necessary. 
This  method  was  found  more  satisfactory  than  plain 
butt  welding,  and  left  a  good  fillet  on  the  lower  as  well 
as  the  upper  surface  of  the  joint. 

Where  the  bends  in  flanging  ran  parallel  to  the  grain, 
the  sheet  was  annealed  before  bending  by  heating  to 
350-400  deg.  C.  (660-750  deg.  Fahr.)  to  avoid  cracking. 
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Figs.  2  and  3 — Welds  made  by  Naval  Aircraft  Factory  process 
Figs.   4  and   5 — Welds   made   hy   Welding   Company 

The  behavior  of  the  metal  in  making  either  butt  or 
flange  welds  was  similar  to  that  of  aluminum  in  that  it 
was  necessary  to  progress  continuously  at  an  even  speed 
along  the  weld.  It  was  difficult  to  make  a  new  start  in 
a  weld  which  had  been  allowed  to  cool  or  which  had 
burned  through. 

The  appearance  of  the  finished  welds  was,  in  general, 
very  satisfactory.  Photographs  of  welds  made  by  the 
flange  method  are  shown  in  Figs.  2  and  3. 

Samples  Prepared  by  Welding  Company 

At  about  the  time  the  above  experiments  were  under- 
taken at  the  N.  A.  F.  a  commercial  welding  company 
stated  they  had  been  successful  in  welding  duralumin, 
and  offered  to  prepare  samples  for  test.  Sheet  of  0.065 
in.  thickness  was  sent  to  this  concern,  from  which  they 
made  some  straight  welds  and  also  two  small  cylindrical 
tanks.  The  acetylene  flame  was  used,,  with  welding 
rod  sheared  from  the  sheet,  but  further  details  of  their 
process  were  not  disclosed.  From  the  appearance  of  the 
welds,  this  company,  hereafter  referred  to  as  the  Weld- 
ing Company,  employed  the  butt  method  of  welding. 
Their  welds  showed  excellent  strength,  but  lacked  the 
fillet  on  the  underside,  which  is  a  desirable  feature  of 
the  flange  method  of  welding.  Photographs  of  welds 
made  by  the  Welding  Company  are  shown  in  Figs.  4 
and  5. 

Tensile  Tests 

Tensile  specimens  were  prepared  from  welds  made 
by  the  Welding  Company  and  by  the  N.  A.  F.  These 
specimens  were  ^4  in.  wide  at  the  reduced  portion,  with 
a  4  in.  gage  length. 

Some  of  these  specimens  were  dressed  by  filing  the 
weld  down  smooth  to  the  thickness  of  the  metal,  but  the 
majority  were  left  as  welded,  as  welds  are  seldom 
"dressed"  in  practice.  The  specimens  were  further 
divided  into  groups,  heat  treated  and  not  heat  treated, 
and  some  of  each  grcup  were  subjected  to  the  action  of 
the  salt  water  spray  corrosion  test  for  thirty  days.  All 
were  then  tested  in  tension.  Results  are  given  in  Tables 
1,  2  and  3. 

Effect  of  Corrosion 

In  the  salt  water  spray  corrosion  test  the  specimens 
are  suspended  in  a  wooden  box  with  a  glass  cover  and 


are  kept  constantly  moist  with  a  solution  of  common  salt 
in  water  (20  per  cent  by  weight),  atomized  by  means  of 
u  compressed  air  jet.  A  galvanized  .steel  fitting  is  re- 
quired to  stand  this  test  for  100  hours  without  signs  of 
rust. 

Specimens  which  had  not  been  heat  treated  after  weld- 
ing were  severely  attacked  by  corrosion  along  a  line 
about  one  inch  away  from  the  weld,  as  "illustrated  in 
Fig.  6,  some  specimens  being  eaten  entirely  through. 

This  localized  corrosion,  which  was  plainly  electro- 
lytic, was  doubtless  due  to  a  physical  difference  between 
the  metal  which  had  been  annealed  by  the  heat  of  weld- 
ing and  the  remaining  metal  which  was  in  the  heat 
treated  state.  The  weld  itself  was  in  no  case  attacked. 
Similar  specimens,  heat  treated  after  welding  and  sub- 
jected to  the  same  corrosion  test,  are  shown  in  Fig.  7. 
They  were  only  slightly  corroded,  having  some  scattered 
surface  pitting,  but  none  locally  along  the  weld. 

Gasoline  and  Benzol 

"  Some  welded  samples  were  placed  in  gasoline  and 
benzol,  each  containing  a  considerable  amount  of  sul- 
phur in  solution,  but  no  appreciable  corrosion  took 
place. 

Bend  Tests,  EflFect  of  Corrosion 

Specimens  were  subjected  to  a  bend  test  to  determine 
whether  the  exposure  to  salt  spray  had  induced  brittle- 
ness  in  the  sheet.  This  was  done  ten  days  after  remov- 
ing from  spray.  The  specimens  which  had  not  been  sub- 
jected to  the  corrosion  test  withstood  a  180  deg.  bend  on 
a  diameter  equal  to  about  four  times  their  thickness, 
whereas  the  corroded  specimens  withstood  only  about 
135  to  150  deg.  bend  before  cracking.  Bend  tests  on 
welded  joints  were  made  with  the  results  given  in 
Table  4,  indicating  that  corrosion  had  no  marked  effect 
on  the  bending  qualities  of  heat  treated  welds. 

Welded  Duralumin  Tanks 

One  of  the  small  duralumin  tanks  (6I2  in.  dia.  xl3^2 
in.  high),  made  up  by  the  Welding  Company,  is  shown 
in  Fig.  8.  Heat  treated  duralumin  sheet  (No.  16  gage) 
was  used,  but  the  tank  was  not  heat  treated  after  weld- 
ing. It  withstood  a  hydraulic  pressure  test  of  68  pounds. 
Failure  occurred  by  blowing  out  the  lower  head  along 
the  line  of  the  weld.  Had  the  weld  been  well  filleted 
inside,  as  it  is  when  the  flange  method  of  welding  is 
used,  greater  pressure  would  probably  have  been  with- 
stood. 

The  effect  of  corrosion  on  the  other  sample  tank  (.8V2 
in.  dia.  x  9^4  in.  high)  is  illustrated  in  Fig.  9.    The  photo 


1 


7     ^1 


Figs.   6  and    7 — Test  specimens  of  welded  duralumin 
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8     (on    riqht)  —  Welded 
duralumin   tank 


Fig.  9  (above) — Effect  of  salt 
spray   test  on  duralumin   tank 


TABLE    1. 

DURALIMIN    WELDED    AT 

(Manufacturer  "B") 

WELD  NOT  DRESSED 

As  Welded — No  Heat  Treatment 


N.    A.    F. 


Thickness  No. 
(.065  In.) 

16  Ga. 

Tiiickness  No.  20  Ga. 
(.035  In.) 

Butt  Weld  No.  20  Ga. 

Specm. 
No. 

Yield 

Stress 

Ult. 
Stress 

Elon. 
%  2  In. 

Yield 

Stress 

Ult. 
Stress 

Elon. 
%  2  In. 

Yield 

Stress 

Ult. 

Stress 

Elon. 
%  2  In. 

Bl 

2 
3 

24,400 
16,600 
22, 100 

30,900 
19,300 
25,500 

1.0 
1.0 
1.0 

26,400 
25,100 
25,400 

33,900 
37,500 
37,100 

2  0 
2.0 
2.5 

22,400 
22,500 

24,800 
29.400 
21,400 

1.0 
2.0 

Aver 

21,030 

25,230 

1.0 

25,630 

36,130 

■2.2 

22,450 

25,200 

!  0 

Same  (Not  Heat  Treated)  after  30  days  Corrosion  Test 


4 
6 
6 

12,700 
20,500 
18.600 

1.0 
1.9 
1.0 

12,100 
10,400 
11.309 

i.ii" 

0.5 

Broke  in  handling  due  to 
excessive  corrosion. 

Aver .... 

17,300 

1.3 

11.300 

0  5 

Heat  Treated  (Water  Quencned) 

7 
8 
9 

25,800 
27,300 
30,800 

43,200 
45.000 
43.000 

3.5 
4.0 
3.5 

29,700 
32,300 
30,700 

37.500 
40.400 
53,600 

2.0 
2.0 
8.0 

23,600 
25,500 
25,900 

27.200 
30.100 
29,900 

1.0 
1.0 
1.0 

Aver 

27,960 

43,730 

3.6 

30.900 

43,800 

4  0 

25.000 

29,060 

1.0 

Same  (Heat  Treated)  after  30  days  Corrosion  Test 

10 
11 
12 

29,800 
28,900 
31,800 

30.400 
46.200 
41,500 

1.0 
5.0 
3.0 

33,500 
32,400 
32,000 

44,900 
43,300 
42,600 

4.5 
3  5 
3.5 

23,700 
16,900 

26,700 
19,700 

1.0 
1.5 

.A.vor 

30,200 

39,360 

3.0 

32,960 

43,300 

3.8 

20,300 

23,200 

1.3 

Weld  Dressed  Smooth  to  Thickness  of  Sheet  As  Welded— Not  Heat  Treated 


13 
14 

15 

20,200 
24,400 
23,400 

21,600 
35,300 
31,600 

1.0 
2.5 
2.5 

24,900 
25,400 
25,100 

29.800 
35,000 
30, 100 

1.0 
2.0 
1.5 

Aver. . . . 

22,700 

29,500 

2.0 

25,200 

31,600 

1.5 

Same,  Heat  Treated  (Water  Quenched) 


16 
17 

27,800 
19, SCO 
29.300 

34.700 
21.100 
39.100 

15 
1.0 
2.5 

29,100 
30,400 
20,800 

42,100 
43,700 
24,400 

3.0 
3,5 
1.0 

18 

Aver 

25,530 

31,600 

1.6 

26,800 

36,700 

2.5 

shows  the  tank  after  five  days  in  the  salt  spray  test, 
without  cleaning  off  the  foamy  deposit  which  forms. 
The  salt  water  spray  had  access  to  the  interior  of  the 
tank  through  the  inlet  tube,  but  caused  only  slight  pit- 
ting uniformly  distributed  over  the  inside  surface,  not 
localized  near  the  welds. 

Removal  of  Welding  Flux 

Unless  all  traces  of  welding  flux  are  carefully  re- 
moved from  duralumin  and  aluminum  after  welding, 
severe  corrosion  will  occur.  This  is  especially  impor- 
tant on  the  inside  of  tanks.  Flux  may  be  removed  by 
submerging  the  parts  in  a  10  per  cent  solution  of  sul- 
phuric acid  for  about  one  hour,  followed  by  thorough 
rinsing  in  running  water.  The  acid  solution  must  be  fre- 
quently renewed  to  prevent  accumulation  of  flux.  The 
container  for  the  acid  bath  should  be  made  of  wood,  as 
the  presence  of  metals  other  than  duralumin  or  aluminum 
will  cause  pitting.  The  part  being  cleaned  must  be  en- 
tirely submerged  and  (if  a  tank)  completely  filled  with 
the  solution,  as  contact  with  air  will  cause  local  pitting. 

Heat  Treatment 

Heat  treatment  of  duralumin  ordinarily  consists  in 
heating  to  480-500  deg.  C.  (896-932  deg.  F.)  in  a  salt 
bath  or  electric  mufile  furnace,  holding  for  15  minutes  or 
longer,  quenching  in  boiling  water,  and  allowing  to  age 
at  room  temperature  for  at  least  4  days. 

The  quenching  of  tanks,  floats  or  other  large  mem- 
bers in  a  water  bath  would  present  serious  problems 
on  account  of  the  softness  of  the  material  while  hot,  the 

TABLE    2. 

DURALUMIN    WELDED    AT    N.    A.    F. 

(Manufacturer  "A") 

WELD  NOT  DRESSED 

As  Welded — No  Heat  Treatment 


Thickness  No.  10  Ga. 
(0.65  In.) 

Location 

of 

Break 

Thickness  No  20  Ga. 
(.035  In.) 

Location 

Specm. 
No. 

Tield 

Stress 

Litim. 
Stress 

Elon. 
%  2  In. 

Yield 
Stress 

Ultim. 

Stress 

Elon. 
%2In. 

►of 
Break 

A-1 

2 

22,500 
23,700 

25.600 
26.700 

1.0 

0.5 

Edge 
Edge 

14,800 
16,100 

16,700 
25,400 

1.0 
3.0 

Edge 
Edge 

.\ver 

23.100 

26.200 

0.7 

15,450 

21,100 

2.0 

Same  after  30  days  Corrosion  Test 


3 

4 

16,300 
10.500 

0.5 
0.5 

Outside 
Outside 

8,300 
18,700 

1.0 
1.0 

Outside 
Outside 

.\  ver 

13,400 

0.5 

13.500 

1.0 

Heat  Treated  (Water  (Juenched) 

5 
6 

21,500 
23.000 

23.500 
26.500 

0.5 
0.5 

Edge 
Edge 

21.100 
20.200 

32,200 
29,800 

6.0 
4.0 

Edee 
Edge 

Aver 

22.250 

25.000 

05 

20.650 

31,000 

5.0 

3ame  (Heat  Treated)  after  30  days  Corrosion  Test 

7 
8 

'2i,'566 

27,900 
22,9J0 

0.5 
0.5 

Edge          29,400 
Edge          31,400 

49,500 
41,500 

5.0 
3.0 

Outside 
Edge 

.\ver 

21,500 

25,400 

0.5 

30,400 

45,500 

4.0 

Weld  Dressed  Smooth  to  Thickness  of  Sheet— Not  Heat  Treated 


9 
10 

n.m 

11,300 
15,000 

0.7 
1.0 

1 

Edge       ; 

Edge       1 

25,800 
21,800 

0.5 

Edge 
Edge 

Aver 

12,600 

13,150 

0.8 

1 

1 

23,800 

0  3 

Same  (Dressed)  Heat  Treated 

11 
12 

20,100 
13,400 

1.0 
0.5 

Edge 
Edge 

29,000 

31.700 

1.0 

Edge 
Edge 

.\vcr 

16,700 

0.7 

29.000 

31,700 

l.X) 
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pressure  of  the  bath  on  the  immersed  .shell  and  the  con- 
traction of  the  air  inside  of  the  tank  or  pontoon,  all 
tending  to  cause  deformation.  The  rapid  attack  of  cor- 
rosion on  the  unheat-treated  welded  parts,  however, 
makes  some  form  of  heat  treatment  necessary.     The  ef- 

TABLE    3. 
DmAI,UMI!V    WKI-nED    BY    WELDING    CO. 

BUTT  TYPE  OF  WELD 

Thickness  of  Sheet  No.  16  Gage  (.065  In.) 

As  Welded — No  Heat  Treatment 


Specimen 
No. 

Yield 
Stress 

Ultim. 
Stress 

Elon. 
%  2  In. 

Location 
of  Break 

Remarks 

14 
15 

22,900 

.36,400 
24,. 300 
30,200 

2.5 
1.5 
1.5 

Center 
Center 
Center 

16 

23.900 

Average 

23,400 

.30,. 300 

18 

Same  (Not  Heat  Treated)  after  30  days  Corrosion  Test 

11 
12 
13 

23,900 
21,. 300 
17,400 

29,100 
26,700 
18,600 

2.0 
1.5 
1.0 

Outside 
Outside 
Outside 

All  badly   corroded   in   a   line 
about   1  in.  away  from  weld, 
both  sides.    All  broke  there. 

Average 

20,850 

24,800 

1.5 

Heat  Treated  (Oil  Qucncned) 


Average. 


30,200 
33,200 


31,700 


53,200 
52,000 

9.0 
7.5 

52,600 

8.2 

Edge 
Center 


Same  (Oil  Quenched)  after  30  days  Corrosion  Test 

1 

2 
3 

21,200 
27,800 
30.400 

23,000 
31,500 
41,600 

1.0 
1.5 

Edge 

Center 

Outside 

No  localized  corrosion  in  these 
specimens.    Light  surface  cor- 
rosion all  over. 

Average 

26,500 

32.000 

1.3 

Heat  Treated  by  Air  Quenching 

9 
10 

32,300 
29,200 

55,500 
42,300 

10  5 
4  0 

Edge 
Center 

Average 

30,750 

48,900 

7.3 

Same  (Air  Quenched)  after  30  days  Corrosion  Test 


Average. 


15,200 
12.600 


13,900 


17,900 

14,800 

6,300 


13,000 


1  0 
1.0 
10 


1.0 


Outside 
Outside 
Outside 


Corrosion  caused  deep  blister- 
ing and  sealing  all  over,  except 
at  weld.  Metal  appears  "rot- 
ten" at  fracture. 


weld. 


NOTE: — "Location  of  Break"  refers  to  center  of  weld,  edge  of  weld,  and  outside,  away  from 


All  welds  left  in  natural  condition,  not  dressed.    All  welds  sound  and  fine  grained  at  fracture. 
Stresses  figured  on  basis  of  thickness  of  sheet. 


TABLE    4. 
BEND    TESTS. 

Welds  Heat  Treated — Not  Dressed 


Manufacturer  "A" 

Manufacturer  "B" 

Specimen 

Thickness  of  Sheet 

Thickness  of  Sheet 

No. 

No  16  Ga. 

No.  20  Ga. 

No.  16  Ga. 

No.  20  Ga. 

1 
2 
3 

30  Deg. 
80     " 
30     " 

135  Deg. 
90     " 
180     " 

30  Deg. 
90     " 
45      ' 

45  Deg. 
90     " 
180     " 

Average    

47  Deg. 

135  Deg. 

58  Deg. 

105  Deg. 

Same,  after  30  days  Corrosion  Test. 


4 

5 
6 

30  Deg. 
30     " 
80     " 

1.35  Deg. 
100     " 
135     " 

30  Deg. 
45     " 
45     " 

180  Deg. 
135     " 
90    ' 

Average 

47  Deg. 

145  Deg. 

40  Deg. 

135  Deg. 

NOTE: — Radius  of  bend  about  twice  thickness  of  sheet.    Angle  at  which  crack  started  given- 
Failures  occurred  at  edge  of  weld. 

NOT  WELDED 

Bends  made  in  specimens  of  sheet,  not  welded,  heat  treated,  and  not  heat  treated,  withstood 
about  ISO  Deg.  before  corrosion  test  and  135  Deg.  to  150  Deg.  after  30  days  corrosion  test. 


SMALL   TANKS 


LARGE  TANKS 
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■-VELDED. 


CORRUGATION    TO 
RELIEVE  WELDING 
STRESSES 


WELD 


SHELL  FOLDED  OVER 

FLANGE  ON  HEAD  AND 

WELDED  IN  PLACE 

BULKHEADS   LARGE 


'RIVET 
^EAD  WELDED 

HEAD  WELDED' 

Fig.    10 — Details  of   aluminum   welded  tanks 

feet  of  heat  treatment  is  presumably  to  put  all  the  metal 
in  the  same  physical  state,  avoiding  electrolysis. 

Experiments  were  undertaken  to  determine  the  effect 
of  "air  quenching"  duralumin,  that  is,  allowing  it  to  cool 
in  air  after  heating  to  the  quenching  temperature.  It 
was  found  that  the  strength  and  ductility  were  very 
nearly,  if  not  entirely,  as  good  as  by  quenching  in  water 
or  oil.  Air-cooled  specimens  of  1  16  and  Vg-in.  sheet 
duralumin  (not  welded)  showed  the  following  minimum 
physical  properties: 

Test  Required 

Yield   Stress    31,750  lbs.  per  sq.  in.  25,000  lbs.  per  sq.  in. 

Ultimate  Stress   .  . .  .57,600  lbs.  per  sq.  in.  55,000  lbs.  per  sq.  in. 

Elong.  in  2  inches 17.5  per  cent  17  per  cent 

A  comparison  of  air  quenched  and  water  quenched 
welded  specimens  was  less  satisfactory,  as  shown  in 
Table  5,  although  the  properties  were  much  better  than 
without  heat  treatment. 


TABLE    5. 
DURAI/lIMrX    AVEIvDED    BY 

COMPARISON  OF  WATER  QUENCHED  v?. 

W^ater  Quenchevi 


"WELniNG    CO, 

AIR  Ql'ENCHED  WELDS 


Specimen 

Yield 

ntim. 

Elontt. 

Location 

No. 

Stress 

Stress 

^c  2  In. 

ofBrtak 

23 

32,100 

56.400 

16  3 

Outside 

25 

32,000 

56,500 

125 

Edce 

27 

32,900 

54,300 

12  0 

Edce 

29 

32.000 

54.600 

10  5 

Center 

31 

30,700 

43,500    ■ 

4  5 

Center 

33 

31,400 

55.700 

12  5 

Center 

35 

27,400 

54,400 

jO  0 

Edge 

37 

32,100 

53,500 

9  0 

Edge 

Average 

31,325 

55.500 

10  9 

.\ir  Quenched 


22 

27.600 

41.600 

3  5 

Edge 

24 

29,900 

54,100 

12  0 

Center 

26 

31,800 

41. 200 

3  5 

Center 

28 

28,100 

40.100 

3  5 

Edge 

30 

28.800 

44.100 

4  5 

Center 

32 

31.700 

48.900 

7  0 

Center 

34 

29,100 

52,100 

9  5 

Edge 

36 

28,900 

48.100 

7  5 

Edst 

Average 

29,500 

46.300 

6  4 

Remarks: — .\ll  welds  sound  and  fine  grained  at  fracture. 

Stresses  figured  on  basis  of  thickness  of  sheet. 

Ait  and  water  quenched  specimens  taken  alternately  along  ccotinucus  weld. 
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When  subjected  to  corrosion  test,  the  air  quenched 
specimens  did  not  corrode  locally,  as  with  the  unheat- 
treated  specimens,  but  severe  corrosion  or  scaling  took 
place  over  the  whole  specimen,  greatly  reducing  its 
strength.  See  Table  3,  Specimens  6,  7  and  8.  It  should 
be  borne  in  mind  that  the  salt  spray  corrosion  test  is  very 
severe.  Air  quenching,  with  the  use  of  some  protective 
coating,  such  as  spar  varnish,  might  be  quite  satisfac- 
tory for  many  practical  purposes. 

The  problems  of  heat  treating  large  duralumin  struc- 
tures to  obtain  satisfactory  physical  properties  and 
avoid  corrosion  is  receiving  further  attention. 

Some  details  of  welding  aluminum  tanks,  also  applica- 
ble to  duralum.in,  are  shown  in  Fig.  10. 

Summary 

Duralumin  may  be  welded  in  practically  the  same  way 
as  aluminum,  although  more  care  and  skill  are  required. 
There  is  a  greater  tendency  to  melt  or  "burn"  and  to 
crack  and  buckle  during  welding  than  with  aluminum. 

The  efficiency  of  welded  joints,  heat  treated  but  not 
dressed,  is  fairly  high,  varying  in  the  present  test  from 
about  50  to  100  per  cent  of  the  specified  strength  (55,000 
lb.  p.  sq.  in.)  of  the  material.  The  efficiency  of  dressed 
.joints,  heat  treated,  varied  from  about  25  to  80  per  cent. 

Welds  of  high  strength  may  be  obtained  either  by  the 


butt  method  or  the  flange  method  of  welding.  The  flange 
method  is  considered  preferable,  as  it  produces  a  fillet 
on  the  under  side  of  the  weld. 

Heat  treatment  should  follow  welding.  When  not 
heat  treated,  rapid  and  severe  corrosion  sets  in,  along  a 
line  parallel  to  and  about  an  inch  away  from  the  welded 
joint,  in  the  presence  of  moisture.  Heat  treatment  pre- 
vents this. 

Heat  treatment  greatly  increases  the  strength  of 
welds.  Heat  treatment  may  be  either  by  oil  or  water 
quenching  and  possibly  by  air  quenching  or  other  means. 
The  greater  convenience  of  air  quenching  for  large 
parts,  such  as  tanks,  etc.,  would  warrant  its  use  in  cer- 
tain cases,  even  at  some  sacrifice  of  properties. 

Neither  gasoline  nor  benzol  has  any  noticeable  cor- 
rosive effect  on  duralumin,  welded  or  otherwise,  even 
with  considerable  sulphur  in  solution. 

Welding  flux  must  be  thoroughly  removed. 

It  seems  practicable  to  apply  welding  in  the  fabrication 
of  duralumin  provided: 

(a)  Care  is  taken  in  design  to  facilitate  welding,  to 
avoid  difficult  and  complicated  joints,  and  to 
take  care  of  expansion  strains. 

(b)  Provision  is  made  for  heat  treating  the  entire 
part  after  welding,  or  for  protecting  it  from  ex- 
posure to  moisture. 


Standardization  of  Bearing  Alloys 


THE  American  Engineering  Standards  Committee  has 
before  it  for  approval  as  "Tentative  American  Stand- 
ard," A.  S.  T.  H.  Standard  Methods  for  Chemical  Analysis 
of  Lead,  Tin,  Antimony  and  Copper. 

These  methods  as  first  recommended  to  the  A.  S.  T.  M. 
in  1917  were  based  on  methods  of  analysis  in  use  by  manu- 
facturers, analytical  chemists  and  large  users  of  the  alloys. 
In  1920  partial  revision  of  the  methods  was  made  follow- 
ing suggestions  of  the  United  States  Bureau  of  Standards, 
and  as  a  result  of  co-operative  analytical  work  with  the 
use  of  the  methods  carried  out  by  members  of  the  com- 
mittee and  by  other  co-operating  chemists.  The  methods 
were  adopted  as  standard  by  the  A.  S.  T.  M.  in  1921. 

Submission  for  approval  to  the  A.  E.  S.  C.  is  in  accord- 
ance with  the  special  procedure  of  the  committee,  under 
which  important  standards  in  existence  prior  to  1920  may 
be  approved  without  going  through  the  regular  process 
followed  in  new  work. 

The  A.  E.  S.  C.  would  be  very  glad  to  learn  from  those 
interested  of  the  extent  to  which  they  make  use  of  these 
methods  and  to  receive  any  other  information  regarding 


the  methods  in  meeting  the  needs  of  the  industry. 

These  methods  are  contained  in  the  1921  volume  of  A.  S. 
T.  M.  Standards.  Copies  may  also  be  obtained  from  the 
American  Engineering  Standards  Committee,  29  West 
Thirty-ninth  Street,  New  York  City.    Price,  25  cents. 


The  Tractor  Drags  'Em  Out.    Bull! 

THE  American  tractor  is  playing  a  prominent  part  in 
bull  fights  at  Chihuahua,  Mexico,  according  to  the 
Agricultural  Implement  Division  of  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

Instead  of  having  a  team  of  horses  or  mules  drag  the 
carcass  of  the  dead  bull  out  of  the  arena,  as  has  been 
the  custom  from  time  immemorial,  an  American  made 
tractor  was  employed.  Although  the  clearance  afforded 
by  the  gate  through  which  the  tractor  had  to  pass  was 
only  two  inches,  the  entries  and  exits  were  made  with 
ease  and  time  was  saved  in  clearing  the  ring  for  the 
entry  of  the  next  bull. 


Front    and    reverse    side    of    Grand    Prix    medal    won    by    Duesenberg 


Grand  Prix  Won  by  Dues- 
enberg Last  Year  Arrives 
in  United  States 

THIS  is  the  Grand  Prix  won  by 
Jimmy  Murphy  in  a  Duesenberg 
at  Le  Mans,  France,  last  July.  The 
medal  has  just  been  received  in  the 
United  States.  The  distance  of  321.78 
miles  was  covered  in  4  hr.,  7  min.  11 
sec,  or  an  average  speed  of  78.12 
m.p.h.  Incidentally  two  other  Duesen- 
bergs  finished  in  this  race,  one  being 
fourth  and  the  other  sixth.  Nine  cars 
finished.  This  is  the  first  time  that  an 
American  car  has  won  the  Grand  Prix, 
and  was  the  first  big  European  race  in 
which  an  American  team  was  entered. 
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A  Spring  Suspension  Which  Secures 

Greater  Flexibility 

In  this  spring  suspension  system  practically  the  entire  sprung  weight  is 
supported  on  two  equalizing  bars,  one  at  each  end  of  the  chassis.  It  is 
claimed  that  all  rolling  is  eliminated  and  after-bounding  is  damped  out. 


FOR  some  years  past  a  number  of  inventors  have  been 
endeavoring  to  devise  a  vehicle  spring  suspension 
which  should  distribute  any  shock  received  by  one  road 
wheel  between  either  the  two  springs  on  opposite  sides  of 
the  chassis  or  even  between  all  four  springs.  If  the  shock 
is  taken  up  entirely  on  one  spring  it  is  evident  that  the 
spring  is  strongly  compressed  and  will  rebound  corre- 
spondingly, whereas  if  the  shock  is  distributed  between  a 
number  of  springs  the  rebound  is  materially  reduced. 
Greater  flexibility  is  also  claimed  for  this  arrangement  of 
springs. 

A  spring  construction  of  the  type  referred  to  has  been 
invented  by  Chauncey  Coleman,  a  Canadian  engineer,  who 
has  recently  been  demonstrating  a  car  equipped  with  these 
springs  in  this  country. 
With  the  Coleman  sus- 
pension practically  the 
entire  sprung  weight  is 
supported  on  two  equal- 
izing bars,  one  at  each 
end  of  the  chassis,  piv- 
oted at  their  center  to 
cross  frame  members 
and  connected  to  the 
axle  by  V  shaped 
springs,  which  are  piv- 
oted at  their  butts  to 
the  side  frame  members. 
This  construction  places 
the  springs  on  the  oppo- 
site sides  of  the  chassis 
in  series  with  each 
other  and  gives  twice  the 
flexibility  that  would 
be  obtained  with  one 
spring  only.  In  action, 
the  axle  and  equalizing 
bar  are  said  to  move  in 
unison  without  disturb- 
ing the  body. 

The  V  spring  is  flex- 
i  b  1  y  connected  t  o  t  h  e 
equalizing  bar  by  a 
closed  coil  spring.  At 
the  front  a  two-leaf, 
semi-elliptic  is  used  in 
conjunction  with  the  V 
spring  to  increase  lateral 
stability  and  flexibility 
by  obviating  the  fixing 
of  the  V  spring  to  the 
axle. 

Rolling  is  eliminated, 
it    is    claimed,    because 


the  two  weight  carrying  pivots  are  the  centers  of  rotation, 
and  if  rolling  took  place  the  butts  of  the  V  springs  would 
have  to  swing  in  a  lateral  direction,  which  is  impossible. 

At  the  rear  a  stabilizer  is  used  to  prevent  side  sway.  It 
consists  of  two  struts  connected  to  a  short  equalizing  bar 
pivoted  centrally  on  the  chassis.  The  lower  ends  of  the 
struts  are  fastened  to  a  plug  in  the  end  of  a  closed  coil 
spring.  Each  of  these  springs  is  fastened  to  one  end  of 
the  axle.  If  the  body  sidesways  it  is  countered  by  instant 
and  heavy  resistance,  one  spring  being  stretched  2  in. 
for  every  inch  the  body  moves  laterally. 

After-bounding  is  damped  out,  it  is  claimed,  because  a 
very  large  percentage  of  road  shocks  strike  one  wheel  be- 
fore the  other,  thus  setting  the  equalizing  bar  in  motion. 


Detail   views  of   Coleman  spring   suspension   system 
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Analysis  of  Netherlands  East  Indies 
as  an  Automotive  Market 

A  detailed  report  on  the  present  status  of  American  automotive  products 
and  the  potential  market  in  that  country.  The  writer  tells  about  dealer 
organizations,  credits  and  advertising  and  gives  specific  facts  as  to  how 
American  manufacturers  can  hold  their  place  and  secure  market  expansion. 

By  John  A.  Fowler* 


UNTIL  the  war  shut  out  imports  from  Europe  the 
people  of  Java  knew  little  about  American  automo- 
biles. There  was  much  of  the  sort  of  misinforma- 
tion that  has  attended  the  introduction  of  American 
automobiles  in  other  countries,  where  they  came  in  close 
competition  with  European  makes,  and,  while  they  had 
begun  to  make  a  small  place  for  themselves,  they  were  not 
appreciated  in  the  popular  mind.  European-made  cars 
(such  as  the  Italian  F.I.A.T. ;  the  French  Lorraine-Diet- 
rich, Berliet  and  Brasier;  the  Belgian  Minerva;  the 
Dutch  Spijker;  the  German  Opel  and  Protos;  and  the 
English  Siddeley-Wolseley,  Napier,  Austin  and  Sunbeam) 
were  all  well  known  and  were  looked  upon  as  the  last 
word  in  mechanical  efficiency  and  finish. 

The  European  automobiles  brought  high  prices  and  the 
European  manufacturers  were  eager  to  meet  the  special 
requirements  of  this,  which  was  important  to  them.  Spe- 
cial body  designs  were  provided,  copper  radiators  (sup- 
posed to  be  suited  to  the  climatic  conditions  of  the  tropics) 
were  furnished  on  order,  and  the  engines  were  finished 
with  copper  and  brass  trimmings ;  but  such  American 
innovations  as  self-starters,  storage  batteries  and  electric 
lights  were  looked  upon  askance. 

The  war  brought  about  a  revolution  in  the  trade.  Euro- 
pean cars  could  not  be  bought  and  the  dealers  tried  to  get 
American  cars  without  electrical  equipment,  insisted  on 
having  magnetos,  and  tried  to  induce  American  manu- 
facturers to  change  their  models  and  equipment  to  suit 
the  habits  of  their  trade.  The  American  automobile, 
through  its  mechanical  efficiency,  structural  strength  and 
high  power  proportionate  to  weight,  has  won  a  firm  place 
in  the  market.  During  the  time  American  manufacturers 
have  had  an  opportunity  to  make  their  position  in  the 
trade  almost  impregnable  and  through  their  manufactur- 
ing ability  they  have  gone  far  to  accomplishing  that  end, 
so  far  as  passenger  cars  are  concerned,  but  as  continental 
Europe  becomes  able  to  compete  for  the  trade  they  will 
find  that  greater  care  in  cultivating  the  market  and  ex- 
tending to  the  users  the  service  that  American  owners 
have  at  their  command  will  give  them  that  additional 
strength  necessary  to  maintain  their  position. 

In  the  motor  truck  trade,  which  has  developed  rapidly 
during  the  last  three  years,  America's  position  is  not 
strong.  Continental  European  manufacturers  have  been 
able  to  offer  a  truck  of  equivalent  capacity  and  power  at  a 
very  much  lower  price  than  was  being  asked  for  American 
trucks,  and  German  trucks  were  increasingly  in  evidence 
on  the  roads  during  1921. 


•American  Trade  Commissioner.  This  article  is  printed  through  the 
co-operation  of  the  Automotive  Division  ff  the  Bureau  of  Foreign  and 
Domestic  Commerce. 


Notwithstanding  the  proven  efficiency  of  the  American 
machines  there  is  still  a  very  definite  prejudice  in  favor  of 
European  cars  in  the  minds  of  many  people  and,  other 
things  being  equal,  the  European  cars  would  get  the 
preference. 

Commercial  Divisions  and  Roads 

The  grand  commercial  divisions  in  the  Netherlands  East 
Indies,  from  the  point  of  view  of  the  automotive  vehicle 
trade,  are  six  in  number,  based  on  the  established  trade 
organizations  and  the  island  and  road  groupings.  There 
are  several  sub-divisions  to  which  the  business  is  handed 
through  sub-agents. 

1.  The  west-Java  division  is  based  on  Batavia,  with  an 
important  sub-division  based  on  Bandoeng,  the  mountain 
capital.  It  includes  the  Lompongs  districts  in  Southern 
Sumatra  and  the  Preangor  Regencies  and  the  residencies 
of  Bantam,  Batavia,  and  Cheribon,  in  Java.  In  the  Lom- 
pongs districts  there  are  a  few  light  grades  on  less  than 
100  miles  of  good  roads,  but  there  are  many  miles  of 
plantation  roads  of  dirt  construction  with  varying  grades. 
In  western  Java  there  is  a  large  mileage  of  roadway  of 
good  construction  for  light  motor  traffic,  but  the  fine 
metalling  is  usually  washed  off  by  the  heavy  rains  soon 
after  the  completion  of  repaii's.  This  part  of  the  island  is 
level  on  the  north  coast,  with  undulating  stretches  between 
the  plains  and  the  massed  mountain  regions,  where  the 
grades  are  long  and  steep,  with  very  few  level  stretches 
except  in  the  immediate  vicinity  of  Bandoeng.  Many  of 
the  plantation  roads,  of  which  there  is  a  large  aggregate 
mileage,  are  well  built,  but  in  the  course  of  their  duties 
the  managers  often  tax  their  cars  to  the  limit  on  the  poorly 
constructed  auxiliary  dirt  roads. 

All  of  the  more  important  automobile  companies  of  the 
colony  have  their  head  offices  in  Batavia,  with  the  excep- 
tion of  one,  which  is  located  at  Bandoeng.  There  is  an 
adequate  service  organization  in  Batavia  and  Bandoeng 
and  spare  parts  can  usually  be  obtained  for  all  the  cars 
properly  represented. 

2.  The  central-Java  division  is  based  on  Semarang  and 
includes  the  residencies  of  Semarang,  Soerakarta,  Djok- 
jakarta, Kedoe,  Banjoemas  and  Pekalongan.  This  part  of 
Java  is  made  up  of  a  coastal  plain  on  the  north  and  south- 
west with  high  volcanic  mountains  rising  singly  or  in 
groups  of  two  or  three  with  low  saddles  between.  There 
is  a  well-developed  road  system,  but  the  standard  of  up- 
keep is  lower  than  in  west  or  east  Java.  The  plantation 
roads  are  not  so  good  as  in  the  Preangor  Regencies  or  in 
east  Java  and  the  grades  on  both  Government  and  planta- 
tion roads  are  heavy.  Soerakarta  and  Djokjakarta  are  the 
centers  of  two  sub-divisions.     At  these  points  heavy  re- 
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Map  showing   commercial    divisions  in   the   Netherlands   East    Indies    based    on    established   trade   organizations   and    the 

island  and   road  groupings 


pairs  can  be  made  as  well  as  at  Semarang,  where  full 
stocks  of  parts  are  carried.  Some  of  the  Batavia  automo- 
bile companies  have  branches  at  Semarang  and  there  t^re 
several  local  companies,  not  equipped  for  general  distribu- 
tion, who  can  give  good  local  representation. 

3.  The  east-Java  district  is  based  on  Soerabaya  and  in- 
cludes the  residencies  of  Soerabaya,  Rambang,  Madioen, 
Kediri,  Pasaroean  and  Besoeki,  in  Java;  the  islands  lying 
to  the  east,  including  Madoera,  Bali  and  Lombok,  the  island 
of  Celebes,  all  the  islands  to  the  east,  and  the  southern  and 
eastern  residencies  of  Borneo. 

That  part  of  this  district  lying  on  the  island  of  Java 
has  a  very  extensive  road  system,  including  several  fine 
highways.  These  radiate  across  the  lowlands  to  Semarang, 
Soerakarta,  the  southeast  residencies;  and  into  the  sev- 
eral mountain  groups  where  there  are  considerable  planta- 
tion areas  and  many  resorts.  In  the  lower  lands  the 
Government  roads  cut  the  plantations  and  such  plantation 
roads  as  are  necessary  are  of  fairly  good  construction.  In 
the  mountain  districts  the  Government  roads  have  heavy 
grades  and  there  are  the  same  difficulties  with  metalling 
as  in  other  parts  of  the  island.  The  plantation  roads  of 
the  highlands  are  poor  with  heavy  grades. 

The  principal  Batavia  automobile  companies  have 
branches  in  Soerabaya  and  several  local  companies  have 
good  organizations  for  local  distribution.  There  are 
ample  service  facilities  at  this  city.  Malang  is  the  prin- 
cipal sub-center. 

The  Island  of  Bali,  lying  east  of  the  residency  of 
Besoeki,  Java,  has  a  fairly  well-built  road  system,  skirting 
the  north  coast  and  crossing  the  high  mountains  to  the 
east  and  south  coasts.  This  island  is  dependent  on  Soera- 
baya for  distribution  and  all  but  the  lightest  repairs.  The 
island  of  Lombok  has  a  few  miles  of  fairly  good  roadway. 
Like  Bali,  it  is  dependent  on  Soerabaya  for  distribution 
and  heavy  repairs. 


Out  of  Bandjermasin,  in  southern  Borneo,  there  are  a 
few  miles  of  roadway  running  north. 

In  the  southwestern  part  of  the  island  of  Celebes,  radiat- 
ing from  Macassar,  there  is  a  very  extensive  road  system. 
There  are  only  a  few  plantations,  most  of  the  roads  having 
been  built  for  strategic  purposes  primarily.  There  are 
two  repair  shops  at  Macassar,  where  thorough  overhauling 
is  done,  and  they  represent  the  Soerabaya  dealers  as  sub- 
agents. 

There  are  a  few  miles  of  standard  roads  out  of  Menado 
in  the  northern  part  of  Celebes.  This  sub-district  is 
tributary  to  Soerabaya. 

Sumatra  is  divided  into  three  commercial  units,  not  in- 
cluding the  Lompongs  districts  of  southern  Sumatra 
which,  as  noted  above,  are  tributary  to  Batavia. 

4.  The  Sumatra  east-coast  district  is  based  on  Medan. 
Sumatra,  and  includes  the  residencies  of  Sumatra  east  coast 
and  Atjeh.  It  has  an  excellent  ron.d  system  which  reaches 
from  the  northernmost  point  of  the  island  to  Si  Pare 
Pare  on  the  south  and  joins  the  road  from  Sibolga  on  the 
west  coast  at  the  summit  of  the  mountain  range.  Some  of 
the  grades  in  the  mountain  districts  ere  heavy,  but  for 
the  most  part  they  are  not  especially  so.  The  large  bulk 
of  the  roadways  are  level  and  are  kept  in  fairly  good  con- 
dition. Plantation  roads,  on  which  automobiles  are  used, 
are  fairly  good. 

Some  of  the  Batavia  automobile  companies  have  branches 
in  Medan  and  there  are  some  companies  of  local  import- 
ance only.  Major  repairs  can  be  made  and  parts  are  car- 
ried for  most  of  the  makes  represented. 

5.  The  Suinatra  west-coa^t  district  is  based  on  Padang 
and  includes  the  residencies  of  Sumatra,  West  Coast  and 
Tapanoeli.  While  there  is  a  fine  highway  between  Medan 
and  Sibolga,  the  mountain  range  lying  between  is  an  effec- 
tive barrier  to  commerce.  Padang  is  the  general  trade 
center  of  the  area  west  of  the  mountains  and  the  pi'oduce 
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is  moved  on  coastwise  steamers  calling  at  the  numerous  While  several  residencies  having  roads   (principally  the 

poj.t;s  Celebes)  are  not  included  in  this  enumeration,  it  is  suffi- 

A  very  good  roadway  extends  from  Sibolga  south  to  ciently  accurate  to  serve  as  a  basis  for  a  rough  estimate 

Padang    and    beyond.      In   the    highlands    of    Padang    it  of  15,000  cars  as  the  colony's  equipment  at  the  end  of  1918. 

branches  out  into  an  elaborate  system  through  a  highly  Of  these,  10,923  were  imported  since  1913  as  follows;  1328 

developed  agricultural  country.     There  is  considerable  in-  from  the  Netherlands,  8126  from  the  United  States,  293 

dividual  wealth  in  the  district,  not  only  in  the  hands  of  from  England,  245  from  France,  252  from  Italy,  186  from 

Europeans,  but  of  the  Menangkabou  Malays  as  well.  There  Germany,   313   from    Singapore   and   180   from  all   other 

is  one  Dutch  company  in  Padang  doing  a  general  import  countries. 

and    export    business    that    represents    several    American  jt^tj^^  ^f  Motor  Vehicles 

manufacturers  of  automobiles  and  maintams  an  eincient  *^ 

service  plant,  capable  of  complete  overhauling.  Since  1918  there  have  been  10,877  passenger  cars  and 

6.  The  Palembang-Benkoelen  district  is   based  on  the  3678  trucks  imported,  252  and  256,  respectively,  from  the 

town  of  Palembang  and  includes  the  residencies  of  Palem-  Netherlands ;  8082  and  2446  from  the  United  States ;  127 

bang  and  Benkoelen,  the  western  residency  of  Borneo,  and  and  37  from  England ;  40  and  4  from  France ;  144  and  6 

the  islands  lying  between.     A  road  is  under  construction  from  Italy;  89  and  207  from  Germany;  198  and  7  from 

between   Padang  and  Benkoelen  and  is  far  toward  com-  Singapore;  1807  and  597  from  Canada,  and  158  and  118 

pletion  except  for  bridges.  When  it  is  completed  Benkoelen  from  all  other  countries.     The  following  table  shows  the 

will  probably  be  logically  allied  with  Padang  in  the  auto-  number  of  motor  vehicles  imported  into  the  Netherlands 

mobile  trade,  but  at  present,  on  account  of  road  connec-  East  Indies  since  1913 : 

tions  with  Padang,  it  is  within  Palembang's  sphere  of  in-  countries  of 

fluence  shipment               1913   1914   1915   1916   1917   1918   1919   1920  1921*  Total 

A  good  road  connects  Palembang,  Which  lies  fifty  miles  ""JJ^tn^er  cars  576    477    i44    ii7     i4             i4     7ii67 

inland  from  the  east  coast,  with  Benkoelen  on  the  west        Trac.  &  trucks i30    i26—  i,836 

coast  and  crosses  a  high  mountain  range.  United  states 

There  is  considerable  wealth  in  the  country  but  not  in  ??|f"r[ruckl  ^"    ^*!*    ^"  ^•^'' ^'^^^  ^'195  ^'S  I'oel ''?5Li8.654 

large  units.     The  people  are  fairly  prosperous,  especially  Canada: 

in  the  pepper  districts.     Except  for  the  few  plantations         Passenger  cars 65    679 1,063 

near   Palembang,   the  market  would    soon   be   for  cheap      ^^7^",/  "'"'''' ''     ^9    477- 2,404 

American  cars,  the  buyers  being  Europeans,  Chinese  and  ^s"enger  cars    95    111     65     17       :.      . .       3     76     48 

Arabs.  Tractors 4       33        t  —      457 

An  automobile  dealer  in  Medan  has  opened  up  a  service  France:                            ,       „       „ 

,     ,  .            ,    T^    ,        ,                    1  i  1                                         i-        ^|^^•■^^r,^  Passenger    cars    114       87       42         2        ..        ....          3       37 

station  at  Palembang  and  there  are  many  native  or  Chinese        t^^^^   ^  trucks 4      t  —    289 

owned  shops  at  various  centers  in  the  district  for  minor  Italy: 

«fl»,r.;>.e  Passenger   cars      25       60       98       63         4         2         6       41       97 

repairs.  Trac.   &   trucks 6        t  —      402 

On  the  islands  of  Banka  and   Billiton  there  are  some  Germany: 

good  roads.     Such  purchases  as  might  be  made  for  the        Passenger  cars  106     so      41      4» 

private   population   of   these   islands   would   naturally   be      gj^^^^.t: """'''" ''    '"^    '*' 

made  in  Palembang  were  stocks  kept  there.    The  western  passenger  cars     88     71      50     22     31      5i      84      13    101 

residency  of  Borneo  has  a  few  miles  of  roadway.  Trac.  &  trucks 7      . .      t  —    5i» 

There  is  no  representation  of  American  automobiles  in  "^pj^.'^engercarr^s     54     21       3     le       9     31     30     77 

this  district  and  purchases  must  be  made  at  Batavia  or        Trac.  &  trucks 2       8       8    102—    43« 

Medan.    There  are  but  two  local  concerns  in  a  position  to  Total: 

J    1    i-v   i.   J        ^.P  ^UJ^l,  ic   +V,«.  lovnr/^of  irvir^n^firin-  Passenger  cars  1330  1180  777  2608  3068  1763  2857  4443  3577 

develop  this  trade,  one  of  which  is  the  largest  importing        T^ac.  &  trucks 197    669  1401  16O8— 25.47» 

and  exporting  house  in  the  colony  outside  of  Java  and  the  — — -                      +t    1  ^  ^  •    ..  „    *>,            *^     .. 

.^           ^    .           .  *First  10  months,    tincluded  1.1     all  other  countries. 

other  is  an  engineering  company. 

Prior  to  1918  the  customs  returns  showed  the  imports 

Number  of  Motor  Vehicles  in  Use  ^f  motor  trucks,  tractors  and  passenger  cars  under  one 

The  following  estimate  of  the  number  of  motor  vehicles  classification;  but  in  1918  trucks  and  tractors  were  put 

in  the  Netherlands  East  Indies  at  the  end  of  1918  was  into  a  separate  class  and  passenger  cars  were  listed  as 

based   on   a  privately   compiled   register   ot   automobiles  "Automobiles    not    otherwise    specified."      In    the    table, 

licensed  in  the  Netherlands  Indies,  published  early  in  1919 :  therefore,  the  figures  for  passenger  cars  in  the  years  1913 


West-Java  Division: 

Batavia 2,000 

Bantam 65 

Preanger    1,227 

Lompongs  District  &5 

Cheribon     498 

Total   3,883 

Central-Java  Division: 

Pekalongan    556 

Samarang     1,679 

Banjoemas   255 

Kedoe    27 

Djokjakarta     605 

Soerakarta   510 

Total    .3,632 


East-Java  Division : 

Soerabaya    2,669 

Rambang    287 

Madioen    326 

Kediri     (a) 

Pasaroean    1.018 

Besoeki    485 

Madoera    87 

Bali  and  Lombok    115 

Celebes  . . . , (a) 

Menado     (a) 

South  and  East  Borneo    (a) 

Total    5,017 

Siinmtra  East  Coast  District: 

Sumatra  East  Coast    1,275 

Atjeh     157 

Total    1,432 


Sumatra  West  Coast  District: 

Sumatra  West  Coa.st 264 

Tapanoeli   126 

Total    390 

Palemba ttg-Benkoehn  District : 

Palembang    (a) 

Benkoelen     Ill 

Banka  and  Billiton    338 

West  Borneo   63 

Total   512 

Grand  Total    14,866 


(a) — Statistics  lacking. 
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to  1917,  inclusive,  also  include  motor  trucks  and  tractors,  nized  by  users  to  be  in  the  lead  in  mechanical  efficiency, 

The  preceding  table  shows  the  phenomenal  development  and  the  prospect  for  the  further  development  of  the  trade 

of  the  trade  since  1913  and  the  part  taken  by  the  United  seems  to  be  good. 

States.      A    considerable    increase    in    the    imports    from  There  is  a  large  mileage  of  good  roads  and  many  of  the 
Canada  is  shown.     The  manufacturers  of  Canada  began  estates    employing   European    assistants    need   cheap   and 
to  export  to  this  colony  in  1919,  and  in  1921  shipped  1063  rapid  transportation.     In  the  cities  the  di.stances  between 
passenger  cars  and  477  trucks  and  tractors  against  1939  the  residential  sections  and  the  business  sections  are  long 
and  751,  respectively,  from  the  United  States.  and  many  of  the  younger  men  use  motorcycles.    The  young 
The  larger  number  of  cars  shipped  from  the  United  Chinese  have  taken  to  this  method  of  travel  to  some  ex- 
States  and  Canada  in  the  early  months  of  1921  were  on  tent,  partly  for  transportation  and  partly  for  sport,  and 
contracts  made  early   in   1920  and  arrived  on  a  heavily  among  this  class  is  a  large  field  for  growth  in  the  trade, 
over-stocked  market.    By  May  these  contracts  were  filled.  Some   of  the   automobile   importers   have   agencies   for 
or  cancelled  when   possible,   and   the  succeeding  months  motorcycles,  but  the  larger  part  of  the  sales  are  made  by 
until  August  show  a  shrinkage  of  imports.     A  slight  in-  concerns   specializing  in   these  lighter  vehicles  and   they 
crease  in  September  and  October  showed  the  arrivals  of  are  equipped  to  give  quick  and  efficient  service. 
passenger  cars  on  new  orders,  mostly  of  popular  priced 
cars  from  the  United  States,  Canada  and  European  coun-  Credits 

tries.    The  import  of  trucks  and  tractors  from  the  United  There  are  but  few  dealers  who  are  financially  worthy 

States  and  Canada  decreased  throughout  the  period,  but  of  credit  accommodations  and  this  has  led  to  the  organ- 

European  makes  showed  the  slight  revival  of  demand  after  ization   of  one  company,    located   at   Sabdoeng,   Java,   to 

^^^y-  finance  imports  for  an  organization  of  many  of  the  small 

The  Dealer  Organization  dealers  and  some  of  the  larger  ones 

Ihe  Dutch  banks  have  been  unwilling  to  finance  auto- 
There  are  several  sales  organizations  doing  business  in  mobile  imports,  and  this  reluctance  has  been  accentuated 
Java.  Two  of  these  have  sales  rooms  and  service  equip-  by  the  experience  of  the  past  two  years.  The  demand  for 
ment  in  Medan,  Sumatra;  several  have  sales  organizations  cars  up  to  the  middle  of  1920  led  to  keen  competition  be- 
in  Batavia,  Semarang  and  Soerabaya,  and  others  are  well  tween  the  dealers  for  the  more  popular  agencies,  and  in 
equipped  to  handle  sales  in  more  limited  fields.  Salesman-  order  to  retain  them  they  contracted  for  more  cars  than 
ship,  as  this  term  is  understood  in  the  United  States,  is  they  could  expect  to  sell,  thinking  that  the  manufacturers 
unknown  in  the  colony,  as  the  demand  exceeded  the  supply  would  not  be  able  to  fill  the  orders.  Deliveries  had  been 
up  to  the  middle  of  1920.  Since  that  time  there  has  been  very  slow  and  so  great  was  the  user  demand  that  the  back 
a  serious  financial  depression  with  large  overstocks  and  orders  and  new  orders  were  covered  by  credits,  as  required 
greater  effort  has  been  made  to  effect  sales,  but  there  is  a  by  the  manufacturers.  When  the  manufacturers  filled  all 
lack  of  trained  salesmen.  There  are  small  dealers  in  the  these  orders  within  a  few  months,  at  the  same  time  lower- 
minor  cities  and  towns  who  act  as  sub-agents,  some  of  ing  prices  from  time  to  time,  it  overstocked  the  market 
whom  are  ambitious  and  are  a  potentially  powerful  means  and  the  dealers  suffered  heavy  losses.  In  order  to  realize 
for  a  more  intensive  cultivation  of  the  available  markets,  on  their  stocks  in  the  falling  m.arket,  they  lowered  prices 
but  they  lack  capital  and  training  in  salesmanship.  and  gave  long  credit  terms  to  buyers.  The  banks  that 
--  ,  ,  opened  the  credits  had  to  stand  behind  the  dealers  to  pro- 
^  tect  themselves,  but  it  is  the  dealers  who  will  eventually 
The  following  table  shows  the  imports  of  motorcycles  absorb  the  losses. 
for  1915  to  1919  for  the  whole  colony  and  for  1920  for  A  considerable  amount  of  reorganization  has  taken  place 
Java  and  Madoera  only  by  countries:  during  1921  and  a  complete  statement  of  its  development 
p         .        .  up  to  Sept.  1  is  on  file  in  the  Bureau  of  Foreign  and 

Shipment*'                       1915     1916     1917     1928     1919     1920"  domestic   Commerce.     There  is  no  way  of   knowing  the 

^^  ,,     ,      ,                           o,         ^,         ,-„          ...        .„  exact  financial  position  of  these  new  groupings. 

Netherlands    81         61         52  4         15         50 

Great  Britain 54        49        21        50        14        62  Market  Recovery 

France 3  3         ..  4 

Italy  19        10          2         Ii^  August,  1921,  a  few  orders  were  placed  for  the  more 

Switzerland    18 popular  of  the  cheaper  makes,  but  there  were  still  large 

United  States    68      339      842      497      658      949  overstocks  of  other  makes,  and  with  a  prevalent  depression 

Singapore   36        24       '20          4          7          8  in  the  markets  for  native  products,  no  prophecies  could  be 

Hongkong   3         . .         . .         . .         . .         . .  made  as  to  when  the  stocks  would  be  cleaned  up.     While 

Philippines   8          7         . .         . .         . .  these  markets  are  in  far  from  a  healthv  condition  it  w^as 

All  other  countries  ....       5          6          5          2        24        15  thought  by  the  bankers,  in  the  middle  of  August,  that  the 

and  they  expressed  the  hope  that  the  recovery  would  be 

Total                              287      500      949      561      718  gradual.    Outward  movements  of  minor  products  had  been 

"Java  and  Madoera 'only.  ^^^  below  normal  before  that  time    but  by  July   1  there 

was  a  demand  from  Europe  and  the  United  States  that 
Before  1915  motorcycles  and  bicycles  were  classified  in  relieved  the  situation  materially, 
the  returns  under  the  same  heading.  Reports  dated  Nov.  30,  1921,  indicate  a  cleaning  up  of 
Since  1916  the  United  States  has  supplied  most  of  the  stocks  of  imports  in  many  lines  and  a  resumption  of  ex- 
motorcycles  imported  for  private  use.  In  1919  and  1920  ports  on  a  much  lower  level  than  prior  to  July.  1920. 
the  government  equipped  its  field  police  with  American  While  there  is  no  apparent  prospect  of  an  early  revival 
motorcycles  and  side  cars,  said  to  have  been  taken  over  of  the  automobile  market  to  the  level  of  1919  and  1920, 
from  war  supplies,  but  these  do  not  appear  in  the  returns  the  trade  to-day  is  taking  a  greater  number  of  cars  than 
as  government  imports.  before  1913. 

Two  American  motorcycle  manufacturers  have  the  bulk  The    newspapers    of    the    colony    circulate    among    the 

of  the  business,  although  others  are  represented  and  are  European  population  that  are  buyers  of  automobiles,  but 

doing  some  business.     American  motorcycles  are  recog-  they  have  refused  to  run  large  displays  and  generally  take 
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a  very  arbitrary  attitude  with  regard  to  proofs  of  publi- 
cation, payment  in  advance,  and  proof  reading.  Could  they 
be  induced  to  co-operate  in  making  the  advertisements 
effective,  their  publications  would  be  good  mediums.  Lists 
of  publications  and  further  information  are  on  file  in  the 
Bureau  of  Foreign  and  Domestic  Commerce.  There  are  a 
few  weekly  publications  that  are  good  mediums  for  auto- 
mobile advertising.  The  printing  of  these  papers  is  more 
carefully  done.  They  circulate  among  the  wealthier  classes 
and  they  are  more  willing  to  meet  the  requirements  of  the 
advertisers. 

Advertising  by  Posters 

Poster  advertising  is  effective,  but  has  greater  limita- 
tions in  this  colony  than  in  the  United  States.  There  are 
no  poster  companies,  and  while  some  space  on  sides  of 
buildings  can  be  bought  from  property  owners,  most  of  the 
posters  are  displayed  in  small  units.  Frequent  heavy  rains 
minimize  their  usefulness. 

The  Address  Book  for  Netherlands  Indies  Industries, 
printed  in  Dutch,  contains  a  list  of  all  the  industries,  with 
an  indication  of  the  size  of  the  industry.  Practically  every 
European  and  Chinese  factory  either  owns  an  automobile 
now  or  is  a  prospect  for  a  sale.  The  list  of  187  sugar 
estates  on  file  in  the  Bureau  of  Foreign  and  Domestic 
Commerce  contains  information  about  these  mills.  Each 
mill  has  an  automobile  and  is  a  prospect  for  a  new  one.  A 
copy  of  this  publication  is  on  file  in  the  Bureau.  The  list 
of  some  700  rubber  and  coffee  estates,  also  on  file  in  the 
Bureau,  is  a  valuable  mailing  list.  Each  one  of  these 
estates  has  a  manager  and  most  of  them  have  two  or  more 
assistant  managers,  all  of  whom  are  possible  purchasers 
of  cars. 

Direct  Advertising 

Direct  advertising,  if  it  is  connected  up  with  the  local 
distributor,  should  be  effective  if  printed  in  the  language 
the  receiver  can  read.  For  the  European  trade  Dutch  is 
the  best  language  to  use,  but  the  Chinese  can  best  be 
reached  through  the  Malay  language  Romanized. 

Newspaper  and  weekly  publications  can  most  effectively 
be  used  through  the  local  representatives.  Poster  adver- 
tising can  only  be  done  by  local  dealers.  Direct  advertising 
can  be  done  best  through  the  local  dealer  if  his  active  co- 
operation can  be  enlisted. 

Correct  translations  are  essential.     Dutch  translations 


made  in  the  Netherlands  are  liable  to  be  unsuited  for 
colonial  use.  Translations  into  Malay  for  the  Chinese 
trade  can  only  be  made  in  the  colony,  as  many  of  the  words 
of  this  language  are  different  from  the  Malay  of  the  Straits 
Settlements. 

One  American  manufacturer  maintains  an  organization 
in  Singapore  to  take  care  of  the  dealer  trade  of  the  Nether- 
lands Indies  and  British  Malay,  and  other  manufacturers 
send  men  into  the  field  occasionally  to  make  new  contracts. 
The  favorable  position  that  American  cars  hold  in  the 
colony  is  due,  as  stated  before,  to  their  structural  and 
mechanical  efficiency.  The  trade  has  not  been  cultivated 
but  has  been  forced  to  make  contracts  beyond  its  ability 
to  sell.  The  dealers  made  these  contracts  in  fear  of  the 
agencies  being  taken  away  and  with  the  expectation  (and 
in  some  cases  the  verbal  understanding)  that  they  would 
not  be  required  to  fulfill  them.  The  sudden  influx  of  cars 
in  1920  and  1921  is  greatly  to  be  deplored,  as  it  weakened 
the  dealers  financially. 

Service  the  Most  Important  Factor 

Financially  strong  dealers  are  necessary  to  effective 
sales  development  and  any  policy  that  tends  to  weaken  the 
dealers  will  weaken  their  ability  to  give  service  to  owners. 
With  over  25,000  automobiles  in  the  colony,  most  of  which 
are  of  American  make,  the  most  important  factor  for 
American  manufacturers  to  consider  is  owner  service.  If 
the  users  are  satisfied  with  American  cars  the  dealers  will 
have  to  stock  them.  Service  to  the  user  is  very  inadequate 
at  present.  Repair  stations  equipped  to  make  quick  and 
satisfactory  repairs,  including  reboring  and  rebabbitting, 
running  in  and  burning  in,  carbon  removing,  and  complete 
electric-ignition  service,  are  still  to  be  installed,  and  it  is 
for  the  American  manufacturers  to  take  the  initiative 
that  will  put  the  service  on  a  satisfactory  basis.  Price 
regulation,  especially  of  parts,  is  another  phase  of  service 
that  will  have  to  be  considered.  This  development  will  be 
through  the  dealer  and  in  the  long  run  he  will  profit  by  it, 
but  it  will  mean  an  initial  outlay  on  his  part  and  the  loss 
of  some  immediate  profits.  He  is  entitled  to  the  same  pro- 
tection as  the  dealer  in  the  United  States  and  he  should 
not  be  required  to  contract  for  more  cars  than  his  market 
will  absorb.  At  the  same  time  he  should  be  supplied  with 
cars  as  fast  as  he  can  sell  them  and  he  should  be  required 
to  develop  a  sales  organization  that  will  give  the  maximum 
turnover. 


German  Air  Traffic  in  1921 


THE  official  data  for  German  air  traffic  comprise  the 
flying  period  from  April  1  to  Oct.  31,  1921.  In  this 
time  6820  passengers  have  been  carried  on  the  different 
lines.    These  are  distributed  over  this  period  as  follows: 

April  400  August   1,730 

May    650  September    1,240 

June    730  October     620 

July     1,390 

For  the  most  popular  month,  August,  the  number  of 

passengers  carried  by  the  different  air  traffic  companies 

is  as  follows: 

German  Air-Merchant  Service    893 

Lloyd  Air-Service  Sa;blatnig  Type 436 

Rumpler  Air-Service  138 

Bavarian  Air-Lloyd 50 

German  Air-Lloyd   95 

Lloyd  Eastern  Flying  Service 57 

Paul  Strahle   56 

The  types  of  airplanes  used  were  Fokker,  Junkers, 
Rumpler  and  Sablatnig  air  limousines  and  also  former 
military  airplanes  redesigned  for  air  traffic,  with  per- 
mission of  the  Entente  committee. 


Generally,  the  flying  was  performed  with  great  regu- 
larity.   The  average  regularity  per  month  was: 

April  85.9%  August     94.4% 

May  91.0%  September   92.9% 

June  91.3%  October     88.4% 

July  92.0% 

A  total  distance  of  1,654,000  kilometers  was  covered. 
The  lines  most  frequented  were  the  Danzig-Koenigsberg, 
Bremen-Wangerooge,  Hamburg-W  esterland,  Berlin- 
Dresden,  Munich-Augsburg  and  Stuttgart-Constance  line. 

The  weight  of  mail  (letters  and  parcels)  and  luggage 
carried  totaled  30,700  kilograms,  of  which  10,400  kilo- 
grams was  carried  in  August.  The  price  of  passenger 
transportation  from  Berlin  to  Dresden  was  350  marks  in 
July;  corresponding  prices  for  the  other  lines  have  been 
fixed. 

During  the  railway  strike  from  Feb.  2  to  9,  1922,  the 
German  air  traffic  alone  performed  the  forwarding  of 
mail  and  passengers.  In  that  short  time  3601  kilograms 
of  letters,  216  kilograms  of  newspapers,  80  kilograms  of 
iDarcels  and  36  passengers  were  transported. 
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The  Farmer  Wants  More  Motor 

Transportation 

Complete  report  of  the  Commission  of  Agricultural  Inquiry  shows  that 
motor  transport  has  enlarged  the  farmer's  market  and  makes  six  recom- 
mendations on  highway  construction.  Traffic  survey  shows  truck  cheaper 
than  railroad  for  some  commodities  and  for  distances  of  less  than  75  miles. 


WHEAT  and  corn  can  be  hauled  to  market  by  mo- 
tor truck  at  half  the  cost  of  transport  by  wagon, 
according  to  figures  quoted  in  the  final  report  of 
the  Commission  of  Agricultural  Inquiry.  Despite  the 
fact  that  highway  construction  and  maintenance  has  not 
kept  pace  with  the  increased  use  of  motor  vehicles,  the 
farmer  is  getting  more  efficient  use  from  his  trucks  each 
year  and  that  the  motor  truck  has  greatly  extended  and 
broadened  the  farmer's  market.  These  facts  indicate  a 
desire  on  the  part  of  the  farmer  for  more  trucks  and  bet- 
ter conditions  under  which  to  operate  them. 

Six  recommendations  are  made  concerning  motor 
transportation.  These  recommendations  approve  the 
continuance  of  Federal  aid  for  roadbuilding,  and  ask  for 
more  adequate  maintenance,  support  the  movements  for 
highway  research,  and  recommend  the  adoption  by  all 
the  states  of  some  uniform  method  of  taxing  motor  ve- 
hicles. That  part  of  the  Commission's  report  which  deals 
with  motor  transportation  follows  in  slightly  condensed 
form. 


Highway  transport  is  the  first  link  in  the  chain  which 
binds  the  producer  to  the  consumer.  Practically  all  the 
products  from  the  farm  travel  first  over  the  highway, 
and  it  follows  that  the  final  price  of  the  commodity  is 
affected  in  some  degree  by  the  relative  efficiency  of  the 
roadbed  and  the  vehicle  using  it. 

Perhaps  no  single  development  since  the  railroads 
were  first  constructed  has  had  so  marked  an  economic 
and  sociological  effect  upon  productive  life  as  the  motor 
vehicle.  Previous  to  its  appearance,  the  economic  zone 
of  transportation  was  sharply  defined  by  the  haulage 
range  of  the  horse  and  the  cost  of  such  transportation. 
Motor  freight  transportation  has  only  become  a  factor 
within  the  last  four  years,  but  already  has  had  an  appre- 
ciable and  growing  influence  on  our  whole  transportation 
problem. 

Studies  of  the  Bureau  of  Crop  Estimates  of  the  Depart- 
ment of  Agriculture  in  1918  show  that  the  estimated  cost 
for  hauling  in  wagons  from  farms  to   shipping  points 
averaged  in  1918  about  30  cents  per  ton-mile  for  wheat, 
:33  cents  for  corn,  and  48  cents  for  cotton;  for  hauling  in 
motor  trucks  or  by  tractors  the  averages  are  15  cents  for 
wheat  and  corn  and  18  cents  per  ton-mile  for  cotton. 
'While  most  of  the  hauling  from  farms   is  done  by  the 
farmers    themselves,    these    estimated    costs    are    iDased 
largely  upon  the  usual  charge  in  the  various  counties  for 
Jiiring  team  and  wagon  or  for  motor  truck  by  the  day. 

Motor-truck  hauling  of  these  commodities  in  1918 
■from  farm  to  railroad  shipping  point  averaged  11.3  miles, 
while  wagon  hauls  averaged  9  miles;  and  a  motor  truck 
made  3.4  round  trips  per  day  over  its  longer  route,  while 
wagons  made  1.2  round  trips  per  day. 


Studies  just  completed  by  the  Bureau  of  Public  Roads 
in  the  State  of  Connecticut  show  an  average  loaded  haul 
of  47.7  miles  for  the  motor  truck. 

Similar  studies  made  in  other  localities  indicate  that 
the  first  result  of  motor-truck  operation  and  use  has  been 
to  extend  the  range  of  economic  haulage  from  and  to  the 
railroad. 

It  thus  appears  that  the  major  result  accomplished  by 
this  new  form  of  transportation  has  been  to  extend  and 
broaden  the  markets  of  the  farmer. 

Signal  reactions  are  to  be  found  in  the  fact  that  the 
use  of  the  motor  vehicle  has  brought  the  farmer  closer 
to  the  city  and  also  has  increased  the  desirability  and 
comfort  of  farm  life. 

A  survey  conducted  in  the  corn-belt  region  by  the 
Department  of  Agriculture  also  shows  that  215  out  of 
831  farmers  answering  questions  raised  have  changed 
their  markets  since  purchasing  trucks.  For  the  215,  the 
average  distance  to  the  old  market  is  6.9  miles,  and  the 
average  distance  to  the  new  market  17.6  miles.  Practi- 
cally all  of  these  men  stated  that  they  had  changed  mar- 
kets because  the  new  market  is  better  than  the  old. 

In  examining  the  extent  and  influence  which  the 
motor  vehicle  has  had  upon  economic  and  social  life  in 
this  country,  it  is  only  necessary  to  go  back  a  period  of 
ten  years,  when  figures  from  the  Bureau  of  Public  Roads 
show  the  total  motor  vehicle  registrations  in  the  United 
States  was  501,000,  of  which  14,000  were  trucks.  The 
vehicle  estimates  for  1921  show  10,300,000  motor  vehicles 
registered,  of  which  1,390,000  are  trucks.  The  total 
investment  in  motor  vehicles  based  on  an  estimated  aver- 
age of  $750  for  passenger  cars  and  $1,500  for  motor 
trucks  in  1921  was  $8,767,500,000,  or  46  per  cent  of  the 
Interstate  Commerce  Commission  valuation  of  railroads, 
namely,  $18,900,000,000.  The  total  special  taxes  paid  by 
motor-vehicle  users  in  1921  is  $262,500,000. 

Going  back  over  the  same  period,  the  total  highway 
program  for  1910  involved  an  expenditure  of  $120,000,- 
000,  of  which  $95,000,000  was  for  construction.  In  1921 
the  total  estimated  expenditure  was  $600,000,000,  of 
which  $420,000,000  was  for  construction.  The  Federal 
appropriation  for  this  year  was  $75,000,000.  The  total 
highway  expenditures  for  the  period  from  1910  to  1921 
was  $2,526,000,000,  and  the  total  replacement  cosi:  is 
estimated  at  $1,779,000,000. 

It  is  thus  evident  that  while  the  motor-vehicle 
traffic  has  increased  more  than  1900  per  cent  in  the 
period  1910  to  1921  the  actual  expenditures  for  high- 
way construction  and  maintenance  (taking  into  con- 
sideration the  increase  in  cost  of  materials  and  labor 
during  the  war  and  the  readjustment  period)  is  only 
slightly  over  200  per  cent. 
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Estimates  prepared  by  the  Bureau  of  Public  Roads 
show  that  the  total  number  of  passengers  carried  1  mile 
by  automobile  in  1921  was  70,820,000,000.  This  is  upon 
the  average  of  21/2  passengers  per  automobile  and  an 
annual  average  mileage  per  automobile  of  3500  miles. 

In  an  actual  census  taken  by  the  United  States  Bureau 
of  Public  Roads  in  California,  during  1920,  the  average 
number  of  passengers  per  automobile  was  found  to  be 
2.2.  In  the  Connecticut  census  of  1921  the  average  was 
3.25.  These  counts,  taken  in  corfjunction  with  the  rec- 
ords of  counts  taken  by  the  several  State  highway  de- 
partments indicate  the  estimate  above  of  2.5  passengers 
per  automobile  to  be  conservative. 

The  total  ton-mileage  of  motor-truck  operations  in 
1921  was  6,479,200,000.  This  estimate  is  upon  the  basis 
of  an  average  load  of  2  tons  and  an  average  yearly  mile- 
age of  2800.     (Bureau  of  Public  Roads.) 

The  United  States  Department  of  Agriculture  esti- 
mates that  134,400,000  tons  of  farm  products  were  hauled 
over  the  highways  of  the  country  in  1921. 

The  Bureau  of  Public  Roads  has  correlated  informa- 
tion obtained  by  it  from  the  California,  Connecticut, 
Maryland  and  Tennessee  surveys,  which  show  in  detail 
the  commodities  hauled  and  the  quantities  and  lengths 
of  haul  for  trucks  of  different  capacities,  as  well  as  pas- 
senger travel  by  automobiles  and  other  vehicles. 

Leading  Commodities  Distributed 

Among  the  leading  commodities  distributed  under  pri- 
vate operation  of  motor  trucks  are  the  following :  Farm- 
ers' products  and  supplies,  building  construction  supplies 
and  materials,  roofing  and  paving  materials,  grocery 
products,  hardware,  paper,  lumber,  oil,  machinery,  pack- 
ing-house products,  ores,  coal,  ice  and  livestock. 

In  the  delivery  of  milk  to  available  markets  there 
seems  to  be  a  decided  advantage  in  the  use  of  the  motor 
truck,  and  the  collection  and  delivery  of  milk  and  other 
dairy  products  generally  resolves  itself  into  the  develop- 
ment of  roadside  platforms  for  milk  collection  in  front 
of  farms  producing  small  quantities  of  milk,  such  as  one 
to  a  dozen  cans.  At  intersections  of  the  main  roads  and 
crossroads  other  platforms  are  located  which  are  used  by 
the  farmers  along  the  side  roads.  Cans  hauled  to  these 
platforms  are  picked  up  by  trucks  operated  by  farmers 
engaged  in  the  milk-hauling  business  and  by  co-operative 
milk  organizations  and  by  creamery-owned  trucks. 

The  transportation  problem  of  the  dairy  farm  produc- 
ing milk  on  a  large  scale  is  somewhat  different  from  the 
above,  in  that  such  a  farm  usually  sells  to  one  creamery, 
which  takes  care  of  the  hauling.  Most  of  the  creameries 
send  their  own  trucks  to  the  various  country  milk  de- 
pots, the  milk  being  hauled  to  these  depots  by  the  farm- 
ers and  then  brought  to  the  crec  iuery  in  the  creamery's 
trucks. 

Centrally  located  stock  markets  are  now  transporting 
live  stock,  especially  hogs,  by  motor  truck,  which  was 
formerly  handled  short  distances  by  rail  or  was  driven 
on  foot. 

This  seems  to  be  a  natural  development  of  the 
motor  truck,  and  by  relieving  thp  rail  carriers  of 
stock  traffic  that  was  formerly  exp.-^nsive  to  handle, 
and  by  affording  a  ready  market  to  he  farmer  at  his 
option,  would  seem  to  benefit  all  concerned,  while  on 
the  other  hand  the  long-haul  live-stock  traffic  of  the 
rail  carriers  is  probably  increased. 

In  some  sections  it  is  found  that  the  combination  of 
inbound  farm  products  and  outbound  supplies  by  motor 
truck  has  concentrated  upon  the  motor-truck  service  the 
majority  of  the  traffic  within  30,  40  and  50  miles. 

The    effect   upon   the    rail    cprriers    is   to    reduce   the 


amount  of  local  way  freight,  and  will  ultimately  reduce 
the  number  of  local  freight  trains  operated. 

There  is  a  type  of  service  that  the  motor  truck  is  ren- 
dering the  farmer  which,  in  many  cases,  may  be  found 
feasible.  This  is  known  as  the  co-operative  farm  truck. 
These  trucks,  like  the  rural  motor  express,  are  designed 
to  serve  small  farmers.  Perhaps  it  would  be  better  to 
relate  the  experiences  of  a  co-operative  farm-truck  asso- 
ciation in  order  to  explain  the  workings  of  such  an  or- 
ganization. The  company  in  question  is  known  as  the 
Farmers'  Co-operative  Co.  of  Harford  County  (Md.) 
Incorporated. 

A  County  Co-operative  Association 

In  this  county  the  association  was  incorporated  with  a 
capitalization  of  $5,000.  Two  hundred  shares  of  stock 
were  sold  at  a  par  value  of  $25  per  share.  Each  member 
was  required  to  buy  at  least  one  share  of  stock,  but  was 
limited  in  his  stock  purchase  to  20  shares.  A  4-ton  truck, 
which  was  operated  between  Bel  Air  and  Churchville, 
Md.,  carried  milk,  cream  and  other  farm  produce  to  the 
city  and  foodstuffs,  feeds,  salts,  machinery  and  supplies 
in  general  on  the  return  trip.  The  association  pays  its 
members  for  all  goods  lost  or  destroyed.  Where  the 
shipper  desires  insurance  against  loss,  the  charge  for 
hauling  cream  is  4  cents  a  gallon,  while  if  the  farmer  is 
willing  to  assume  the  risk,  the  same  charge  is  made  for 
hauling  cream  as  for  milk.  The  members  who  live  along 
the  route  have  constructed  loading  platforms  at  the  same 
height  as  the  floor  of  the  trucks  at  their  front  gates. 
This  facilitates  the  transfer  of  freight  from  the  farm 
platform  to  the  motor  vehicle. 

This  co-operative  club  is  of  further  assistance  to  its 
members  in  both  the  purchase  and  sale  of  produce  and 
supplies.  Members  notify  the  secretary  of  their  needs, 
and  as  soon  as  a  sufficient  number  of  orders  are  on  hand 
he  buj's  at  wholesale  in  large  amounts  in  Baltimore.  He 
thereby  reduces  the  cost  of  the  article  to  the  farmer. 
(Farmers'  Bulletin  1032  of  the  Department  of  Agri- 
culture.) 

Certain  sections  of  the  country  are  particularly  favor- 
able to  the  establishment  of  long-distance  motor  routes 
through  the  fact  that  there  is  only  a  limited  steam-rail- 
road development. 

In  the  matter  of  claims  for  damage  to  or  loss  of  ship- 
ments, the  information  is  necessarily  incomplete.  The 
organized  trucking  companies  in  some  cases  require  the 
owner  of  the  property  to  insure  his  own  goods,  and  in 
some  instances  give  no  bill  of  lading  other  than  a  simple 
receipt.  Some  operators  give  no  receipt  at  all,  but  in  the 
development  of  trucking  service  it  is  coming  to  be  recog- 
nized that  the  responsibility  must  be  assumed  through 

Table  H-8 — Summary  comparison  of  rail  and  truck  rates  (old 

rates). 

[Excess  of  truck  rates  over  rail  rates  indicated  by  +.) 


Mileage. 

Multiples 
of  first 
class. 

First 
class. 

Second 
class. 

Third 
class. 

Fourth 
class. 

Greenwich,  Conn 

Cos  Cob,  Co.m 

30 
32 
35 
44 
47 
58 
66 
72 
75 

90 
106 
112 
139 
203 
243 

—35 
—46 
—27 

—25 
—25 
—22 

—  4 
—16 

—  8 

2 

2 

—    2 

+  m 

+  12H 

+    9H 

+  m 

+  17 
+  19 
+  25 
+  31 
+  26H 
+  38 

+  43 
+  43 
+  51 
+  69 
+110H 

+  16 

Stamford,  Conn 

+  3 
+  10 
+12 
+18 

'"+31     " 
+35H 
+37H 
+45H 
+63»^ 

+16 

Norwalk,  Conn 

+     4>2 
+     6 
+  12 
+  17 

+    12}2 

+  24  J  2 

+  28H 
+  30 
+  38 
+  56 
+  97 
+  126 

+23 

WestDort  Conn 

BridReport,  Conn 

+32 

Derby,  Conn 

+33  Vi 

New  Haven,  Conn 

+46 

Waterbury,  Conn 

Now  Britain,  Conn. 

+  6 

+50^ 
+51 

Hartford  Conn 

+15H 
+22 
+59 
+89 

SprinEfield,  Conn 

Boston  Mass 

Heavy  line  indicatesthe  limit  of  economical  truck  shipment  on  the  basis  of  rate  comparison 
for  each  class  of  freight. 
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Table  H-g — Summary  comparison  of  rail  and  truck  rates  (new 

rates). 

[Etcese  of  truck  rate  over  rail  rate  indicated  by  +.] 


Mileage. 

Multiples 
of  first 
class. 

First 
class. 

Second 
class. 

Third 
class. 

Fourth 
claas. 

Greenwich,  Conn 

Cos  Cob,  Conn 

30 
32 
35 

44 

47 

58 
66 

72 

75 
90 
106 
112 
139 
203 
243 

-56 

—62 

—47 

—44 

-^7 

— 4<J 

-2<JJ^ 

—41 

—33 
-21 

-  15 

-  16 

-  16 

-  10 

-  9H 

-  4 
0 

-  4H 

-6H 

+  IH 

0 
0 

+  7 

+  m 

+14H 
+  19H 
+15 

+27 

+31 

+30M 

+38 

+56 

+94H 

+  m 

Stamford  Conn 

-S'A 
-2A 
—  VA 

+  8 

+  15}^ 

Westport,  Conn 

Bridgeport,  Conn 

Danbury,  Conn 

+  4M 
+  9 

+24 

Derby,  Conn 

+25 

New  Haven,  Conn 

Waterbury,  Conn 

New  Britain,  Conn 

+    7H 

+  im 

+  12 
+  20 
+  38 

+  16H 
+20>i 
+22}-<^ 
+30H 
+48M 

+35 
+  iVA 
+414 

Hartford  Conn.. 

-11^2 

—  4 

SpringHeld,  Conn 

Providpuce  R..  I 

+28 

-^  76 

+5,S              -1-10.5 

Heavy  line  indicates  the  limit  of  economical  truck  shipment  on  the  basis  of  rate  comparison 
for  each  class  of  freight. 

the  issuance  of  a  proper  form  of  bill  of  lading  and  by 
satisfactory  insurance  policies. 

Rural  Schools 

Consolidated  rural  schools  have  been  made  possible 
in  many  communities  through  the  use  of  the  motor  bus, 
which  is  now  carrying  the  farmers'  children  to  12,000 
schools  of  this  type,  operated  on  regular  schedules,  pick- 
ing up  the  children  and  taking  them  to  the  school  and 
subsequently  distributing  them  from  the  school  to  the 
houses. 

No  data  exists  upon  which  conclusions  as  to  the  sphere 
of  motor  transport  in  our  national  system  of  transporta- 
tion can  be  predicated.  Moreover,  very  little  data  exists 
as  to  the  relative  cost  of  motor  and  rail  freight  transport, 
A  study,  however,  has  been  made  by  Prof.  J.  Gordon 
McKay,  highway  economist  of  the  Bureau  of  Public 
Roads,  based  upon  the  Connecticut  motor-traffic  census 
made  by  the  bureau  in  co-operation  with  the  Connecticut 
highway  department  in  the  fall  of  1921.  A  summary  of 
the  conclusions  reached  is  as  follows: 

From  these  studies  it  will  be  found  that  in  the  main 
the  trend  of  operation  of  the  motor  truck  on  highways 
may  be  divided  into  six  parts: 

1.  The  haulage  of  commodities  from  the  farm  to  the 
railroad  or  water  shipping  point. 

2.  The  use  of  the  motor  truck  in  relieving  congested 
terminal  conditions. 

3.  The  use  of  the  motor  truck  in  radial  operations 
from  large  cities  in  the  delivery  of  less-than-carload  lots 
of  merchandise  and  raw  materials. 

4.  In  the  haulage  of  perishable  farm  and  dairy  prod- 
ucts, such  as  milk,  fruit  and  vegetables. 

5.  In  the  operation  in  short  hauls  between  centers 
of  population,  where  the  truck  offers  a  special  degree  of 
service  in  the  carriage  of  commodities  from  the  con- 
signor to  the  store  door  or  home  of  the  consignee,  where 
time  is  an  important  factor. 

6.  In  longer  hauls,  where  there  are  no  rail  facilities, 
such  as  those  found  in  parts  of  Maryland  and  in  sections 
South  and  West,  where  rail  development  has  not  been 
sufficiently  extensive. 

Any  examination  of  the  costs  of  operation  of  these 
different  movements  must  necessarily  be  somewhat  lim- 
ited at  this  time.  Thus  the  condition  and  seasonal  use 
of  highways  is  different  as  between  communities  not 
more  than  10  or  15  miles  apart.  The  varying  kinds  of 
commodities  to  be  hauled,  the  question  of  rail  and  water 
facilities  and  the  type  and  tonnage  capacity  of  the  motor 
vehicle  used  in  connection  with  the  type  and  grade  of 
highway  traveled  upon,  all  prevent  anything  more  than 
specific  local  studies  at  this  time.     Additional  detailed 


information  must  be  accumulated  before  we  can  hope  to 
arrive  at  anything  more  than  conclusions  covering 
specific  operations. 

This  situation  is  further  complicated  by  the  fact  that 
the  road  engineer  has  been  unable  to  design  rational 
systems  of  highways  because  of  incomplete  knowledge 
of  the  p-obable  trend  of  traffic  over  a  proposed  highway, 
with  the  added  factors  of  diversion  of  traffic  to  and 
detour  over  newly  constructed  hard-surface  roads.  In- 
vestigation of  motor  operation  is  further  complicated  by 
the  complex  and  varying  rules,  regulations  and  methods 
of  taxation  imposed  by  the  several  States. 

Table  H7  gives  a  summary  of  the  laws  governing  the 
control  of  motor  vehicle  common  carriers  in  the  several 
States.  While  there  appears  to  be  some  uniformity  in 
the  powers  granted  the  State  agencies  exercising  con- 
trol, the  regulations  fixed  by  such  agencies  are  not  uni- 
form and  the  taxes  and  license  fees  levied  are  in  no  way 
comparable. 

In  view  of  the  rapid  growth  of  this  form  of  trans- 
portation and  the  use  of  motor  vehicles  in  interstate 
as  well  as  intrastate  commerce  this  commission  rec- 
ommends that  the  several  States  adopt  uniform  laws 
and  regulations  governing  their  operation  as  com- 
mon carriers. 

Since  the  growth  in  the  use  of  the  motor  vehicle 
has  not  only  been  very  markedly  in  advance  of  high- 
way construction  and  maintenance,  but  more,  since 
it  has  brought  with  it  a  new  and  heavier  form  of 
highway  traffic,  it  becomes  evident  that  large  funds 
will  have  to  be  expended  if  the  2,500,000  miles  of 
rural  highways  in  the  United  States  are  brought  up 
to  the  standard  of  eflSciency  comparable  to  the  ex- 
tended use  of  the  roadbeds. 

In  all  these  situations  during  the  transition  period 
when  the  short-haul  trafl^c  to  and  from  the  farming  cen- 
ters is  being  transferred  from  the  local  freight  trains 
of  the  railroads  to  the  motor  trucks  the  cost  to  the  rail- 
roads is  excessive,  because  they  are  not  able  to  reduce 
materially  the  expense  of  operating  the  freight  stations 
and  the  local  freight  trains. 

Railroads  Operate  Trucks 

To  meet  the  situation  some  railroads  are  operating 
gasoline  motor  vehicles  on  the  tracks  of  branch  lines 
where  traffic  is  insufficient  to  support  the  use  of  steam 
locomotives. 

An  analysis  of  the  motor  trucks  now  operating  to, 
from  and  within  Indianapolis  in  the  distribution,  cartage, 
transfer  and  transport  service  follows : 

Trucks  used  in  distribution  of  milk,  groceries,  laundries, 

merchandise,  etc. 500 

Trucks  used  in  delivery  of  coal  and  ice 250 

Trucks  used  in  freight  transfer,  bagga^  and  express.  . .  .  550 
Trucks  used  in  delivery  of  sand,  gravel  and  building  ma- 
terial     250 

Trxicks  used  in  manufacturing  and  building  industry 175 

Trucks  used  in  cartage  delivery  and  distribution  of  veg- 
etables and  fruit  products 85 

Trucks  used  in  transfer  of  household  goods 112 

Trucks  used  in  intercity  and  rural  motor  express 160 

Trucks  operating  in  and  out  of  city  in  transporting  live 

stock 250 


Total   2,282 

There  is  a  type  of  service  that  the  motor  truck  is  ren- 
dering the  farmer  which,  in  many  cases,  may  be  found 
feasible.  This  is  known  as  the  co-operative  farm  truck. 
These  trucks,  like  the  rural  motor  express,  are  designed 
to  serve  small  farmers.  Perhaps  it  would  be  better  to 
relate  the  experiences  of  a  co-operative  farm-truck  asso- 
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ciation  in  order  to  explain  the  workings  of  such  an 
organization.  The  company  in  question  is  known  as  the 
Farmers'  Co-operative  Co.  of  Harford  County  (Md.) 
Incorporated. 

In  this  county  the  association  was  incorporated  with  a 
capitalization  of  $5,000.  Two  hundred  shares  of  stock 
were  sold  at  a  par  value  of  $25  per  share.  Each  member 
was  required  to  buy  at  least  one  share  of  stock,  but  was 
limited  in  his  stock  purchase  to  20  shares.  A  4-ton  truck, 
which  was  operated  between  Bel  Air  and  Churchville, 
Md.,  carried  milk,  cream  and  other  farm  produce  to  the 
city,  and  foodstuffs,  feeds,  salts,  machinery  and  supplies 
in  general  on  the  return  trip.  The  association  pays  its 
members  for  all  goods  lost  or  destroyed.  Where  the 
shipper  desires  insurance  against  loss,  the  charge  for 
hauling  cream  is  4  cents  a  gallon,  while,  if  the  farmer 
is  willing  to  assume  the  risk,  the  same  charge  is  made 
for  hauling  cream  as  for  milk.  The  members  who  live 
along  the  route  have  constructed  loading  platforms  at 
the  same  height  as  the  floor  of  the  trucks  at  their  front 
gates.  This  facilitates  the  transfer  of  freight  from  the 
farm  platform  to  the  motor  vehicle. 

Assisting  Sales 

This  co-operative  club  is  of  further  assistance  to  its 
members  in  both  the  purchase  and  sale  of  produce  and 
supplies.  Members  notify  the  secretary  of  their  needs, 
and  as  soon  as  a  sufficient  number  of  orders  are  on  hand 
he  buys  at  wholesale  in  large  amounts  in  Baltimore.  He 
thereby  reduces  the  cost  of  the  article  to  the  farmer. 
(Farmers'  Bulletin  1032,  Department  of  Agriculture.) 

Certain  sections  of  the  country  are  particularly  favor- 
able to  the  establishment  of  long-distance  motor  routes 
through  the  fact  that  there  is  only  a  limited  steam-rail- 
road development. 

In  the  matter  of  claims  for  damage  to  or  loss  of  ship- 
ments, the  information  is  necessarily  incomplete.  The 
organized  trucking  companies  in  some  cases  require  the 
owner  of  the  property  to  insure  his  own  goods,  and  in 
some  instances  give  no  bill  of  lading  other  than  a  simple 
receipt.  Some  operators  give  no  receipt  at  all,  but  in  the 
development  of  trucking  service  it  is  coming  to  be  recog- 
nized that  the  responsibility  must  be  assumed  through 
the  issuance  of  a  proper  form  of  bill  of  lading  and  by 
satisfactory  insurance  policies. 

Consolidated  rural  schools  have  been  made  pos- 
sible in  many  communities  through  the  use  of  the 
motor  bus,  which  is  now  carrying  the  farmers'  chil- 
dren to  12,000  schools  of  this  type,  operated  on 
regular  schedules,  picking  up  the  children  and  tak- 
ing them  to  the  school  and  subsequently  distributing 
them  from  the  school  to  the  h  >uses. 

Another  influence  which  follows  in  the  wake  of 
improved  highways  is  the  ability  of  the  farmer  to 
hold  his  products  on  the  farm  for  a  longer  time. 
Where  highways  are  unimproved  the  farmer  must 
move  his  produce  when  the  roads  are  good,  which  is 
generally  at  the  season  when  prices  are  lowest.  Im- 
proved highways  thus  make  not  only  for  a  broader 
market  but  for  a  more  stabilized  one 

The  uneconomic  method  of  highway  improvement, 
until  recently  in  vogue,  is  being  superseded.  On  No- 
vember 9,  1921,  the  President  approved  an  appropriation 
made  by  Congress  for  Federal  aid  defined  system,  con- 
sisting of  not  to  exceed  7  per  cent  of  the  total  to  roads 
which  limits  expenditure  on  Federal-aided  roads  to  a 
well-existing  road  mileage.  This  will  constitute  a  frame- 
work upon  which  to  build  a  much  greater  system,  even- 
tuating in  the  improvement  of  our  whole  mileage.  (Fed- 
eral aid  act,  1916,  as  amended  19x9  and  1921.) 


Surveys  made  by  railroads  in  eastern  territory  indi- 
cate that  the  use  of  the  motor  truck  thrives  in  propor- 
tion to  the  extent  of  good  roads.  Motor  trucks  can  not 
be  successfully  operated  over  rough  or  muddy  highways. 

It  would  not  be  out  of  place  to  say  that  the  farmer  is 
as  much  interested  in  the  location  and  direction  of  the 
roads  for  which  he  is  paying  as  he  is  in  the  type  of  road. 

First  and  foremost  the  road  should  bring  into  connec- 
tion with  the  railroad  as  much  territory  as  possible,  and 
this  can  only  be  done  economically  when  the  situation  is 
carefully  studied  in  advance. 

If  the  highway  is  to  be  built  primarily  for  passenger 
vehicles  a  route  which  traverses  the  most  beautiful  sec- 
tions and  connects  the  communities  most  directly  will 
find  most  favor  with  the  tourists  and  the  dwellers  in  the 
cities  and  towns;  but  the  farmers  who  want  to  market 
their  products  in  bad  weather  as  well  as  good,  who  pro- 
duce a  surplus  beyond  the  demand  of  their  own  families 
and  immediate  neighborhood,  will  ask  that  the  highways 
be  laid  out  so  as  to  give  them  access  to  all  markets,  and 
this  should  not  be  done  by  paralleling  the  main  railroads 
but  by  building  and  maintaining  the  feeder  roads  from 
the  main  roads  and  from  the  railroad. 

Another  factor  has  been  the  lack  of  adequate  main- 
tenance for  the  highways  already  in  use.  The  enormous 
spread  of  our  highway  traffic  in  a  few  years,  coupled  with 
abnormal  conditions  during  the  war,  has  prevented  our 
highway  authorities  from  adopting  and  carrying  ade- 
quate maintenance. 

Six  Recommendations 

The  rapid  evolution  of  highway  transportation  has 
brought  with  it  new  problems.  From  a  study  of  the 
above  conditions,  as  supported  by  the  detailed  facts  and 
figures  accompanying  this  report,  the  following  recom- 
mendations are  made  in  order  that  agriculture  may  be 
provided  with  a  complete  rational  system  of  highways 
at  the  earliest  possible  moment  and  may  receive  the 
benefit  of  the  reduction  in  highway  transportation  costs 
'ci.s  soon  as  possible.    It  is  recommended: 

(a)  That  the  program  of  Federal  aid  and  supervision 
be  continued. 

(b)  That  the  program  of  highway  construction  and 
maintenance  by  States  and  counties  be  continued  under 
the  direction  of  qualified  experts  with  particular  refer- 
ence to  the  construction  and  maintenance  of  farm-to- 
market  roads. 

(c)  That  the  program  of  appropriations  for  research 
into  methods  of  road  construction  and  maintenance, 
density,  character  and  effect  of  traffic  be  continued,  and 
regulation  of  traffic  and  highway  construction  based 
upon  the  facts  ascertained  by  such  research. 

(d)  Since  poor  highways  not  only  increase  the  cost 
of  transportation  of  commodities  from  farm  to  market, 
but  also  affect  the  comfort  of  the  farmer  and  prevent 
him  and  hie  family  from  a  full  enjoyment  of  communi- 
cation with  his  neighbors,  all  highways  wherever  possible 
should  be  improved  and  adequately  maintained. 

(e)  Highway  design,  construction  and  maintenance  is 
a  science  and  should  be  in  the  hands  of  trained  engineers 
and  investigators. 

(f)  That  the  several  States  co-operate  in  effecting  a 
uniform  basis  for  taxing  motor  trucks  and  other  motor 
vehicles  which  will  fairly  represent  the  reasonable  pro- 
portion of  the  cost  of  highway  construction  and  main- 
tenance chargeable  to  such  vehicles. 

(g)  The  question  of  relationship  between  railways, 
waterways  and  highways  should  be  subject  to  a  rigid 
analysis  in  order  to  determine  the  economic  value  of  each, 
and  all  three  should  be  tied  together  in  as  close  coordina- 
tion as  possible. 
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Employee  Stock  Ownership  Has  Limited 
Value  in  Securing  Labor  Interest 

Stock  ownership  does  not  carry  with  it  a  sense  of  responsibility  as  great 
as  that  which  comes  with  works  councils,  since  the  visibility  of  participa- 
tion is  greater  in  the  second  case.  Common  ownership,  moreover,  does  not 
necessarily  bring  with  it  agreement  in  ideas  and  in  common  purposes. 

By  Harry  Tipper 


ONE  of  the  methods  adopted  for  the  purpose  of  se- 
curing interest  in  the  organization  on  the  part  of 
the  employees  has  been  participation  in  the  stock 
of  the  company  by  means  of  plans  for  financing  and  other 
plans,  in  some  cases  involving  the  payment  of  part  of 
the  money  value  of  the  stock;  in  ether  cases,  a  gift  of  a 
certain  amount  of  stock.  The  object  of  these  plans,  in 
general,  is  to  make  it  easy  for  the  employees  to  become 
stockholders;  to  encourage  the  ownership  of  stock  by 
the  individual;  to  provide  a  reasonable  security  for  the 
installments  paid  upon  the  stock,  and  by  spreading  the 
ov^^nership  of  the  business  among  the  employees  to  in- 
crease the  solidity  of  the  organization. 

There  are  in  the  United  States,  at  the  present  time, 
approximately  one  hundred  corporations  w^ho  have  ar- 
ranged for  stock  participation  among  the  employees  by 
carefully  worked  out  plans  in  this  direction.  These  con- 
cerns vary  in  size  from  the  U.  S.  Steel  Corporation  to 
small  organizations.  The  value  of  the  plans  cannot  be 
thoroughly  determined  at  the  present.  There  is  no  vis- 
ible connection  between  such  plans  per  se  and  the  satis- 
faction of  the  labor  unrest  that  is  constantly  developing. 
For  the  individual  employee,  these  plans  of  stock  par- 
ticipation are  of  value,  provided  they  are  so  arranged 
that  the  capital  savings  of  the  employee  are  reasonably 
legal  and  the  installments  are  safeguarded  until  the  com- 
pletion of  the  payments.  In  the  organization  they  are  of 
value  in  reducing  to  some  extent  the  turnover,  and  m  en- 
couraging that  percentage  of  the  workers  who  are  nat- 
urally inclined  to  steady  development  in  the  organiza- 
tion so  that  a  nucleus,  or  skeleton,  may  be  preserved  un- 
der all  conditions  for  its  effect  upon  the  whole  group. 

However,  the  ownership  of  stock  in  a  concern  does 
not  carry  with  it  a  large  sense  of  responsibility  un- 
less the  group  is  sufficiently  small  to  enforce  that 
sense  of  responsibility  by  virtue  of  the  necessities  of 
ownership.  Where  the  participation  represents  a 
small  amount,  which  is  a  very  slight  fraction  in  the 
actual  total  responsibility  of  ownership  belonging  to 
that  concern,  this  ownership  has  very  little  weight  in 
comparison  with  the  occupational  solidity,  and  the 
more  immediate  common  interests  naturally  evolved 
between  members  of  the  same  occupation  in  the 
same  locality  or  between  people  who  live  in  the  same 
social  strata  or  under  the  same  social  conditions. 

It  is  to  be  noted  that  these  stock  participation  plans 
have  not  grown  in  accordance  with  the  growth  of  Works 
Committee,  Conference,  and  House  and  Senate  plans  for 
unifying  the  individual  factory  organization,  and  it  is 
not  likely  that  they  would  grow  to  the  same  degree  be- 


cause of  their  smaller  immediate  effect  upon  the  situa- 
tion. In  comparison  with  the  ownership  of  stock  in  a 
concern,  an  actual  participation  in  the  discussion  of  con- 
ditions surrounding  the  work,  the  character  of  wage  de- 
mands, wage  rates,  hours  of  labor,  and  other  matters, 
are  of  more  visible  importance.  From  the  standpoint  of 
stability,  ownership  of  homes  and  other  community  obli- 
gations of  a  definite  stabilized  character  are  of  more  im- 
portance than  the  ownership  of  stock  in  a  concern. 

This  does  not  mean  that  stock  participation  plans  are 
of  no  importance.  They  have  a  verj-  definite  value  in 
common  with  their  importance  in  introducing  a  greater 
degree  of  organization  stability  and  encouraging  the  con- 
servative workers  to  a  greater  and  a  firmer  interest  in 
maintaining  his  future  with  the  individual  concern.  By 
themselves  they  will  not  effectuate  organization  stability 
and  the  ownership  of  stock  will  not  be  capable  of  elimi- 
nating the  unrest  within  any  occupational  group  without 
other  organization  elements  entering  into  the  plan. 

Common  ownership  does  not  bring,  by  any  means, 
agreement  in  ideas  and  understanding  of  common 
purposes,  nor  a  sense  of  obligation  or  responsibility 
for  the  common  development.  Ordinarily,  our  sense  of 
personal  responsibility  does  not  extend  very  far.  It 
is  confined  to  the  few  visible  interests  of  life  and 
these  are  the  most  immediate  to  our  surroundings. 

For  instance,  the  sense  of  common  responsibility 
among  taxpayers  within  a  community  is  not  as  strong 
as  the  sense  of  common  interest  among  the  property  own- 
ers of  a  single  street,  or  the  demands  of  a  single  class 
in  that  community.  Similarly,  in  industrial  organiza- 
tions, the  sense  of  responsibility  in  the  average  worker 
is  confined  to  his  occupational  group,  his  immediate  de- 
partment, or  his  immediate  work.  This  is  not  particu- 
larly enlarged  by  the  fact  that  he  gets  a  share  or  two  of 
the  stock  of  the  concern.  All  other  things  being  equal, 
the  ownership  of  the  stock  has  stabilized  his  operations 
and  prevents  him  from  leaving  so  readily,  but,  in  the  face 
of  any  actual  grievance  or  any  actual  necessity  of  his 
occupational  group,  the  ownership  of  stock  will  be  of 
little  value  in  affecting  his  opinions  or  considerations. 
It  is  the  visible  participation  in  the  interests  of  the  con- 
cern, as  they  affect  the  worker,  which  is  of  most  impor- 
tance to  him,  and  which  is  most  likely  to  build  up  a  sense 
of  responsibility,  a  loyalty  and  an  agreement  within  the 
organization.  As  these  things  are  effectuated,  the  com- 
mon ownership  arising  out  of  participation  among  all 
sections  of  the  company's  employees  will  strengthen  the 
agreement,  increase  the  loyalty,  and  enlarge  the  sense  of 
participation  in  the  company's  affairs. 
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Torque  Characteristics 

DURING  the  past  few  years  we  have  heard  a  good 
deal  about  engines  with  flat  torque  curves,  and 
the  impression  has  been  formed  by  many  that  con- 
stant torque  irrespective  of  speed  is  the  ideal  per- 
formance for  a  vehicle  motor.  The  point  which  it  is 
perhaps  intended  to  bring  out  when  claims  of  this 
nature  are  made  is  that  the  torque  is  maintained  at 
high  engine  speed,  and  that,  consequently,  the  engine 
affords  the  advantages  due  to  high  speed  of  operation. 
Evidently,  however,  the  torque  curve  of  a  high  speed 
engine  need  no  more  be  flat  than  that  of  a  low-speed 
engine.  Flatness  of  a  characteristic  curve,  moreover, 
is  not  a  very  good  criterion  of  the  qualities  of  an 
engine,  as  the  scales  of  the  two  quantities  plotted — in 
this  case  the  torque  and  the  speed — are  not  fixed,  and 
the  form  of  the  curVe  can  be  changed  a  great  deal  by 
changing  the  scales  used  for  the  two  quantities. 

From  another  point  of  view  a  flat  torque  curve  is 
a  rather  undesirable  quality,  as  it  shows  that  the 
engine  has  very  little  inherent  self-regulation.     Sup- 


pose the  engine  to  be  operating  at  a  certain  speed  un- 
der a  certain  load,  and  that  for  any  reason  the  load 
then  increases.  An  ordinary  engine  with  the  usual 
humped  torque  curve,  which  is  operating  at  a  speed 
beyond  that  of  maximum  torque,  will  drop  to  a  slight- 
ly lower  speed,  at  which  the  torque  developed  is 
sufficiently  greater  to  equal  the  increased  load.  Now, 
if  the  torque  curve  were  absolutely  flat,  a  drop 
in  speed  would  not  result  in  any  increase  in 
torque,  and  the  least  increase  in  load  would  stop 
the  engine — unless  the  throttle  was  immediately 
opened  further.  It  might  be  objected  that  the  torque 
curve  to  which  reference  is  made  when  using  the  de- 
scription "flat"  is  the  full-throttle  torque  curve;  but 
it  is  obvious  that  the  torque  curves  obtained  with  the 
throttle  nearly  fully  open  must  be  of  substantially 
the  same  form  as  the  full-throttle  torque  curve,  and 
that,  in  consequence,  but  little  increase  in  torque 
could  be  gained  from  a  decrease  in  speed.  Therefore, 
with  such  an  engine,  if  the  load  was  subject  to  fluctua- 
tions, it  would  be  necessary  to  constantly  manipulate 
the  throttle  in  order  to  prevent  stalling  the  engine. 


Quotas  and  Cars 


THERE  is  a  belief,  among  dealers  at  least,  that 
manufacturers  have  forced  cars  on  dealers  dur- 
ing the  last  twelve  months.  As  in  most  controversies, 
this  one  has  two  sides,  but  it  js  doubtless  true  that 
this  condition  did  hold  in  many  instances. 

In  considering  the  various  methods  used  to  estab- 
lish quota,  it  is  interesting  to  discuss  along  with  it  the 
extent  to  which  dealers  are  forced  to  abide  by  the 
quota  set.  Some  factories  have  a  clause  in  their  con- 
tract which  provides  that  the  dealer  may  ca-ncel  his 
next  month's  quota  on  or  before  the  15th  of  the  month 
preceding.  Strangely  enough  the  companies  which 
have  this  liberal  provision  in  their  contract  are  those 
which  use  the  most  scientific  and  accurate  means  of 
establishing  quota  in  the  first  place.  In  other  words, 
the  quota  established  is  a  rather  accurate  measure  of 
what  the  dealer's  territory  may  reasonably  be  ex- 
pected to  absorb  during  the  given  period  under  the 
given  conditions. 


Research  Means  Progress 

RESEARCH  points  the  way  to  progress.  It  de- 
termines what  the  standard  practice  of  to-mor- 
row shall  be.  It  is  an  attempt  to  transport  certain 
data  from  che  unknown  to  the  known.  It  is  an  in- 
vestment for  future  prosperity. 

The  automotive  manufacturers  have  many  prob- 
lems confronting  them,  many  of  which  call  for  re- 
search activity.  Much  has  already  been  done  along 
various  lines.  The  Research  Number  of  Automotive 
Industries,  to  be  published  June  8,  will  summarize 
the  research  activities  being  carried  on  throughout  the 
industry.  The  complete  success  cf  this  new  undertak- 
ing is  already  assured  by  the  hearty  and  extensive  co- 
operation which  is  being  given  by  general  executives, 
engineers  and  sales  managers  of  the  various  automo- 
tive concerns,  as  well  as  by  government  and  other 
laboratories. 
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Looking  Ahead 


BETTER  business  is  here  to  stay.  This  is  the  inevitable  conclusion  of  a  survey  of 
current  economic  conditions  as  they  alffect  the  automotive  industry.  Looking  for- 
ward to  the  next  sixty  days,  certain  qualifications  of  the  definition  of  "better" 
need  to  be  made,  but  these  will  not  alter  the  fundamental  trend  indicated  in  the  preced- 
ing statement. 

There  has  been  a  general  increase  in  employment  throughout  industry  during 
the  past  three  months.  This  has  been  coupled  with  a  decrease  in  the  cost  of  living 
as  compiled  by  the  Bureau  of  Labor  Statistics  ranging  from  2.3  per  cent  in  Los 
Angeles  and  New  Orleans  to  5.8  per  cent  in  Cleveland.  Wages  in  general  have  de- 
creased 17  per  cent  below  the  war-time  peak. 

The  marked  increase  in  iron  and  steel  production  continued  through  April,  al- 
though "the  situation  in  steel  has  changed  so  rapidly  in  favor  of  sellers,"  according 
to  The  Iron  Age,  "that  in  view  of  possible  effects  of  the  coal  strike  and  the  large 
volume  of  March  sales  some  manufacturers  are  more  cautious  about  looking  head." 
Steel  production  is  only  about  10  per  cent  below  normal,  while  pig  iron  production 
is  about  30  per  cent  below. 

Building  activity  is  marked  in  all  sections  and  has  resulted  in  a  distinct  advance 
in  lumber  activity.  Textiles  do  not  appear  favorably  and  constitute  the  only  major 
industry  that  is  not  showing  some  evidences  of  real  upward  progress.  Cotton  con- 
sumption by  textile  mills,  however,  was  80,000  bales  larger  in  March,  1922,  than  in 
March,  1921. 

There  was  a  steady  rise  in  prices  in  the  chief  commodity  markets  during  April 
until  the  last  week,  when  there  was  a  very  slight  falling  off  in  coffee,  corn  and 
wheat.     In  every  case  a  rise  in  price,  however,  was  recorded  for  the  month. 

Conditions  in  the  leather  trade  are  not  favorable,  while  tobacco  production  has 
continued  to  decline  since  August,  1921. 

The  chief  feature  of  the  foreign  situation  is  the  stability  exhibited  by  most  of 
the  exchanges  despite  the  unsettling  influences  of  the  Genoa  conference.  Sterling 
exchange  advanced  steadily  during  the  month  of  April,  as  did  marks,  and  francs. 
South  American  exchanges  generally  showed  very  slight  fluctuations,  advances  be- 
ing more  common  than  decreases. 

The  increasing  stability  of  foreign  exchanges  is  reflected  in  the  automotive  ex- 
port figures  for  March  which  show  a  50  per  cent  increase  in  passenger  car  exports 
over  February.  Trucks  were  about  20  per  cent  better  than  February,  while  tires 
jumped  90  per  cent.  In  each  case  these  figures  were  considerably  better  than  those 
of  March,  1921,  with  the  exception  of  truck  exports,  which  fell  off  slightly  as  com- 
pared with  a  year  ago. 

A  geographical  survey  of  buying  conditions  shows  an  irregular,  but  improving 
trend  throughout  the  country.  Buying  progress  exhibits  the  same  general  charac- 
teristics, however,  as  are  reflected  in  a  study  of  industrial  activities.  The  basic 
trend  is  upward  but  there  are  numerous  specific  exceptions. 

The  automotive  industry  has  taken  a  sharp  and  continued  upward  rise  since  the  be- 
ginning of  the  year. 

American  industry  as  a  whole  shows  a  definite  turn  for  the  better  during  the  last  four 
months,  but  has  not  jumped  ahead  with  the  rapidity  that  has  characterized  the  automo- 
tive industry. 

Industrial  activity  as  a  whole  will  eventually  have  to  catch  up  with  the  rise  of  the 
automotive  curve.  Consequently,  a  slowing  up  in  automotive  production  is  likely  to  be 
necessary  within  45  or  60  days.  This  slowing  up  will  not  be  in  the  nature  of  a  d'^pres- 
sion.  It  will  probably  mean  operations  for  two  or  three  months  averaging  about  the  same 
as  operations  during  the  month  of  March — which  was  a  good  month  for  the  industry. 

April  was  one  of  the  largest  production  months  in  the  history  of  the  industry.  There 
is  every  indication  that  May  will  at  least  equal  the  April  activities. 

Correlating  the  trend  in  automotive  activity,  however,  with  that  of  other  industries, 
the  necessity  for  a  slight  slowing  up  becomes  apparent,  that  industry  as  a  whole  may 
catch  up. 

The  present  return  to  better  business,  however,  is  based  upon  a  solid  economic  foun- 
dation. There  is  no  slump  coming.  Profitable  business  for  automotive  manufacturers  is 
here  to  stay. 
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I  April  Production  Close  to  Record  1 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiMiiiiiiiiiiiiimmiiiiiiiin^ 

Carload  Shipments 
Largest  in  History 


Industry  Operating  Near  Capacity 

— Slowed  Up  by  Parts 

Shortage 

By  JAMES  DALTON 
NEW  YORK,  May  2— Production 
of  motor  vehicles  in  April  closely  ap- 
proached a  record  if  it  did  not  actual- 
ly establish  one.  It  may  be  found 
when  the  figures  are  compiled,  that 
more  passenger  cars  and  trucks  were 
produced  than  in  any  single  month 
in  the  history  of  the  industry.  It  is 
certain  that  the  record  for  carload 
shipments  was  broken.  The  highest 
carload  shipment  figure  ever  re- 
corded in  one  month  was  29,236. 
The  revised  total  for  March  was 
27,380  and  April  is  estimated  at  30,- 
200.  Whether  a  new  mark  is  set  will 
depend  upon  the  number  of  cars 
made  by  factories  not  reporting. 

The  only  possible  deduction  from 
these  production  figures  is  that  the 
automotive  industry  is  running  at 
capacity.  For  that  reason  any  ma- 
terial increase  in  production  will  be 
impossible  this  month.  It  can  be 
stated  definitely,  however,  that  May 
will  be  as  good  as  April.  Predictions 
beyond  that  point  would  be  hazardous 
but  it  would  be  surprising  if  there 
were  not  a  seasonal  decline  in  the 
third  quarter.  Nothing  like  a  slump 
is  probable  and  it  is  not  likely  that 
production  or  sales  will  fall  below  the 
level  of  March,  which  was  an  exceed- 
ingly good  month. 

Manufacturers  Conservative 

Although  the  industry  has  been 
restored  to  normal  and  even  to  capaci- 
ty, manufacturers  are  not  plunging. 
They  are  holding  their  output  closely 
to  an  actual  order  basis  and  none  of 
them  are  placing  commitments  for 
more  than  sixty  days  in  advance  and 
few  of  them  for  more  than  thirty 
days.  The  inevitable  result,  with 
operations  at  their  present  level,  is 
that  there  is  a  temporary  shortage  of 
certain  essential  parts,  particularly 
for  assembled  cars. 

As  a  consequence  most  manufactur- 
ers have  stock  chasers  on  the  road 
trying  to  speed  up  shipments,  many 
small  units  are  being  shipped  by  ex- 
press and  orders  are  being  placed  by 
telegraph. 


APRIL  OUTPUT  IS  ESTIMATED  AT  213,000; 

FINAL  FIGURES  MAY  ESTABLISH  HIGH  MARK 

NEW  YORK,  May  3 — Production  of  passenger  cars  and  trucks  in  April  by  all  manu- 
facturers is  estimated  at  213,000.  This  closely  approaches  a  record  for  the  automotive 
industry  and  when  the  final  figures  are  compiled  it  may  be  found  that  last  month  set 
a  new  mark.  It  is  certain  that  it  has  been  exceeded  only  once  or  twice.  Carload 
shipments  last  month,  which  are  estimated  at  30,200,  established  a  new  level.  The 
closest  approach  to  it  was  in  March,  1920,  when  the  figures  were  29,236.  April  pro- 
duction ran  35  per  cent  ahead  of  April,  1921,  and  24  per  cent  above  March  of  this  year, 
when  the  total  was  173,342,  of  which  19,422  were  trucks.  The  record  production  was 
220,000  cars  and  trucks  in  March,  1920.  The  factory  shipment  figures  for  the  first  four 
months  of  1920,   1921   and    1922  follow: 

,. Carloads s        r Driveaways v        , Boat v 

1920  1921  1922  1920  1921  1922         1920  1921  1922 

January..    20,057           6,485         15,241         29,283           3,185           7,397         93  154 

February.    25,505           9,986         19,600         43,719           7,507           9,950         99  169 

March 29,236          16,287         27,380         57,273           9,939          15,800          75  264 

April 17,147         20,187         30,200         64,634         14,197         22,500          1,619  3,200 

Factory  shipments  for  the  other  months  of  1920  and  1921  follow: 

, Carloads ,  ^—Driveaways — ^           / Boat ^ 

1920                1921  1920                1921  1920  1921 

May    21,977  18,608  74,286  15,193  ....  2,381 

June     22,516  20,269  60,746  18,834  8,350  3,947 

July     ;  23,082  19,470  52,342  15,320  8,702  3,725 

August    23,386  20,350  34,060  14,290  7,095  3,565 

September      20,804  20,150  24,431  13,550  5,469  3,580 

October     17,209  17,323  14,127  11,257  2,519  2,300 

November    13,253  14,061  9,497  10,509  659  1,385 

December     11,802  12,100  6,469  7,500  89  134 


The  shortage  of  bodies  and  axles  is 
particularly  acute.  Difficulty  in  ob- 
taining bodies  is  making  it  necessary 
for  dealers  representing  some  com- 
panies to  defer  deliveries  of  closed 
cars. 

The  recovery  in  the  parts  branch  of 
the  industry  has  been  almost  as  rapid 
as  in  the  passenger  car  field.  Sales  of 
parts  and  accessory  manufacturers 
for  March  were  the  largest  in  more 
than  18  months  and  ran  about  30  per 
cent  ahead  of  February.  April  will 
show  a  further  substantial  gain. 

Truck  plants  are  booming  ahead 
and  one  of  the  most  encouraging  signs 
of  continued  good  demand  is  found  in 
(Continued  on  page  989) 


G.  M.  Common  Stockholders 
Totaled  50,591  on  AprU  7 

NEW  YORK,  May  2— Notwithstand- 
ing the  suspension  of  dividends  on  the 
common  stock  of  the  General  Motors 
Corp.,  the  number  of  common  stock- 
holders of  record  on  April  7  was  50,591 
■ts  compared  with  48,348  at  the  close  of 
tne  first  quarter  of  1922  and  44,640  at 
the  close  of  the  last  quarter  of  1921. 

Strangely  enough  there  was  a  slight 
shrinkage  in  the  number  of  holders  in 
other  classes  upon  which  no  dividends 
have  been  passed.  The  total  of  stock- 
holders at  the  close  of  the  second  quar- 
ter was  72,665  against  70,504  at  the 
close  of  the  first  quarter. 


New  Process  Gear  Co. 

Earns  Monthly  Profit 

SYRACUSE,  May  3— According  to  the 
report  of  the  receivers  for  the  New 
Process  Gear  Co.,  a  subsidiary  of  the  Wil- 
lys Corp.,  the  plant  has  earned  a  net 
profit  of  $20,000  a  month  for  four  months. 
The  payroll  was  reduced  50  per  cent  with- 
out apparent  effect  on  sales  or  produc- 
tion, accoiding  to  the  report,  which  cov- 
ers the  period  from  Nov.  30  to  April  1. 

The  local  plant  is  in  the  hands  of  a 
receiver  as  a  result  of  action  against 
the  parent  company. 

January  Best  Month 

The  report  shows  that  January  was 
the  best  month  at  the  local  plant,  which 
is  now  working  some  departments  on 
night  shifts  in  order  to  meet  the  pro- 
duction schedule  of  gears  and  parts  for 
the  new  Star  car.  Sales  during  the 
period  of  receivership  aggn^egated  $600,- 
000.  During  January  the  sale  of  diflFer- 
entials  was  13  per  cent  of  the  total  sales. 
Several  months  previous  to  this  there 
had  been   no  profits  on  these  parts. 

Merchandise  inventory  has  been  re- 
duced, the  report  says.  The  total  assets 
of  the  corporation  for  March  are  fixed 
at  $3,944,096;  which  includes  $203,513, 
cash  in  banks;  $400,869,  accounts  receiv- 
able; inventories,  $706,153;  fixed  assets, 
land  buildings,  equipment,  etc.,  $2,388,- 
184. 

A  reduction  in  the  sales  costs  is  also 
reported  by  the  receivers. 


May  If,  1922 
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May  Likely  to  Reach  Higher  Level 


iiiiiniiiiiiiiiiiiiinnmimiiiiiniiiiiiiiiinniiiinimiiiimiiiiiHiwiimMiiiwiiiMMii ■iniiMn^gBBBWBHWi^ 


Factories  Striving 

to  Meet  Demands 


Schedules  Will  Be  Increased 
Parts  Being  Received  in 
Greater  Volume 


DETROIT,  May  1— May  will  be  the 
biggest  production  month  the  Detroit 
district  has  ever  known,  according  to 
the  present  outlook.  Orders  now  on 
hand  in  most  plants  far  exceed  the  pos- 
sible output  for  the  month,  and  new 
orders  are  coming  in  every  day.  Extra 
shifts  will  be  resorted  to  in  all  plants 
to  keep  production  to  its  highest  pos- 
sible point.  In  the  meanwhile  shipments 
will  be  apportioned  throughout  the  sales 
territory. 

In  an  effort  to  bring  the  April  ship- 
ments as  high  as'  possible  and  to  cut 
down  the  number  of  orders  that  would 
have  to  be  carried  over  into  May,  many 
of  the  plants  worked  Sunday.  Although 
night  work  and  overtime  has  been  gen- 
eral in  the  past  30  days,  this  was  the 
first  taste  of  Sunday  work. 

Skilled  help  is  very  scai'ce,  a  situation 
that  is  now  extending  to  unskilled  labor. 
Many  striking  miners,  however,  are  com- 
ing into  the  territory  and  being  given 
places  in  the  automotive  factories. 

April  shipments  without  the  handicap 
of  material  shortages  would  have  reached 
record  proportions  in  most  factories. 
Despite  handicaps,  however,  many  fac- 
tories have  realized  the  highest  April 
production  ever  known.  Contracts  on 
hand  for  cars  assure  heavy  production 
throughout  the  year.  Material  shortages 
rapidly  are  being  overcome  and  should 
not  seriously  affect  the  May  output. 

Shortage  of  Materials  in  April 

DETROIT,  May  2— Two  causes  kept 
April  from  being  the  biggest  month  the 
factories  in  the  Detroit  district  have  ever 
known.  The  first  and  most  important  of 
these  was  the  shortage  of  material,  and 
the  second  was  the  thirty-day  month. 
May,  with  its  extra  day  and  an  im- 
proved situation  in  the  supply  markets, 
promises  to  set  a  new  mark.  Factories 
held  up  in  April  are  already  getting  parts 
in  increased  volume,  and  improvement 
in  this  direction  promises  to  hold  up 
steadily  from  this  time  on.  Shortages 
have  not  been  confined  to  any  particular 
part,  although  the  body  situation  and 
castings  presented  the  most  serious  ob- 
stacles. Aside  from  these,  every  factory 
seemed  to  run  short  on  something  dif- 
ferent, such  small  fittings  as  bolts  and 
nuts  even  having  a  part. 

To  aggravate  the  body  situation  for 
the  moment,  the  Fisher  Body  Coi-p.  ran 
into  its  inventory  period  at  the  end  of 


Good  Business  for    Rest   of    Year    Assured 
Because  of  Better  Feeling  Existing 

By  PERCY  OWEN, 

President  of  the  Liberty  Motor  Car  Co. 

Detroit,  May  2. 

THERE  is  a  happy  medium  between  hand-to-mouth  buying  and  the  manner 
of  buying  that  was  in  vogue  in  the  automotive  industry  two  years  ago. 

In  that  medium  rests  the  future  prosperity  and  successful  growth  of  the 
industry. 

Buying  has  come  back  with  a  rush  after  a  long  continued  void.  We  must 
recognize  that  buying  to-day  is  the  buying  following  an  almost  total  cessation 
over  a  period  of  months  and  for  that  reason  is  not  normal. 

Good  business  is  going  to  extend  over  the  balance  of  the  year,  principally 
for  the  reason  that  people  are  feeling  better,  but  it  is  unlikely  that  the  tre- 
mendous spurt  now  on  will  be  long  continued. 

With  the  experience  of  two  years  ago  manufacturers  will  keep  their  fac- 
tory stocks  and  commitments  in  such  form  as  to  be  readily  adjustable  to  meet 
changing  conditions.  Sixty  to  ninety  day  commiti.ients  should  permit  parts 
makers  to  make  ample  provision  for  the  needs  of  their  customers.  If  it  would 
not  sound  socialistic  I  would  brand  speculation  in  materials  as  criminal  as 
speculation  in  food-stulFs. 

Increases  in  the  potential  value  of  securities  in  the  past  six  months  have 
had  an  important  part  in  creating  better  feeling  among  the  buying  public. 
In  Liberty  Bonds  alone  there  has  been  a  potential  increase  of  a  billion  and  a 
half.  With  this  improvement  in  the  value  of  holdings,  even  though  not  trans- 
formed into  cash,  there  has  been  a  decided  increase  in  the  buying  tendency. 

Increased  activity  in  the  building  trade  has  also  had  an  important  part 
in  restoring  general  business.  Many  people  think  of  building  as  something 
involving  only  lumber,  but  building,  unlike  any  other  activity,  makes  for  in- 
creased business  in  almost  every  line. 

Beginning  in  July  the  farm  harvests  will  start  to  come  in,  bringing  just 
that  much  more  newly  created  wealth  into  the  market.  The  farmer  has  been 
working  hard  making  up  for  his  losses  and  he  will  be  in  position  to  show  large 
profits  on  his  new  crops.  Land  depreciation  hit  the  farmer  hard  last  year, 
and  this  together  with  crop  losses  kept  him  entirely  out  of  the  market.  This 
fall,  with  his  crops  assured,  the  farmer  should  again  take  an  important  place 
in  the  buying  market. 

Furthermore,  the  whole  country  is  getting  back  to  work,  and  work  is  the 
only  way  out  of  a  depression  period.  By  keeping  steadily  at  our  tasks  and 
maintaining  a  conservative  attitude  in  our  expansion  the  industry  soon  will 
be  in  stronger  position  than  ever  before. 


April  and  was  down  over  the  week  end, 
including  Monday.  Several  oar  factories 
dependent  on  Fisher  for  their  body  sup- 
ply were  compelled  to  close  their  final 
assembly  departments,  although  work  in 
other  departments  was  kept  up.  This 
delay  at  the  start  of  the  month  will  re- 
quire overtime  work  at  once  to  catch  up 
with  ordinary  schedules. 

The  Ford  Motor  Co.  will  fulfill  its 
schedule  of  101,164  cars  for  April  and  will 
build  120,000  in  May.  Tractor  produc- 
tion will  continue  at  400  daily.  Dodge 
Brothers  continues  on  a  schedule  of  650 
cars  daily.  Maxwell,  with  a  production 
of  250  to  300  daily  in  April,  is  aiming 
at  the  latter  figure  as  the  desired  pro- 
duction mark  for  May. 

In  the  medium  priced  field,  Studebaker, 
operating  at  440  cars  a  day  in  April,  will 
continue  this  rate,  which  represents 
forced  capacity  during  May.  Hudson  and 
Essex,  with  a  production  figure  of  ap- 
proximately 250  daily  in  April,  will  in- 
crease this  in  May. 

Hupp  production,  approximating  160 
cars  daily  in  April,  will  be  increased  in 
(Continued  on  page   989) 
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Abroad,  Bulletin  Shows 


NEW  YORK,  May  1— The  National 
Automobile  Chamber  of  Commerce  has 
sent  out  a  bulletin  recounting  the  disas- 
trous effect  of  high  and  discriminatorj- 
taxes  on  motor  vehicles  in  certain  for- 
eign countries.  Nearly  25  per  cent  of 
the  motor  vehicles  in  Japan  ceased  to 
operate  when  the  motor  tax  was  raised 
by  50  per  cent  to  80  per  cent  throughout 
the  Empire. 

It  is  asserted  that  the  demoralization 
of  the  automotive  industry  in  France 
is  due  directly  to  high  taxes,  notwith- 
standing the  unusual  advantage  enjoyed 
by  French  manufacturers  because  of 
a  45  per  cent  import  duty.  The  sit- 
uation in  England  is  similar  to  that  in 
France. 

In  contrast  to  the  situation  in  England, 
the  policy  of  Canada  is  cited.  Taxes  de- 
rived from  motor  vehicles  in  the  Domin- 
ion are  used  to  maintain  roads,  and 
Canadian  registration  is  now  almost  as 
large  as  that  of  England. 
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One  Company  Formed 
Of  Hudson  and  Essex 


Sale    of    Common    Stock    Allows 

Participation  of  Public  in 

Its  Affairs 


DETROIT,  April  29— Hudson  Motor 
Car  Co.  and  Essex  Motors  will  be  con- 
solidated in  the  new  Hudson  Motor  Car 
Co.  by  the  terms  of  the  amended  articles 
of  incorporation  filed  with  the  Michigan 
Securities  Commission  this  week,  under 
which  the  company  is  incorporated  on 
a  basis  of  1,200,000  shares  of  no  par 
value  common  stock. 

Of  this  1,200,000  total,  400,000  shares 
is  being  offered  for  public  sale,  this  be- 
ing the  first  time  that  persons  outside 
the  original  Hudson  organization  have 
had  an  opportunity  to  acquire  an  inter- 
est in  the  company.  Subscriptions  of  this 
stock  were  taken  at  $20  a  share,  making 
the  nominal  capitalization  of  the  com- 
pany $24,000,000. 

No  Changes  in  Product 

President  Roy  D.  Chapin  said  the  sole 
intention  in  placing  the  company  on  its 
new  basis  was  to  permit  the  public  to 
participate  in  its  affairs.  There  will  be 
no  changes  in  product  or  organization, 
nor  is  it  planned  to  extend  or  alter  the 
present  facilities  of  the  company.  The 
company  is  firmly  intrenched  in  its  pres- 
ent quarters  with  ample  capacity  for  all 
requirements,  he  said. 

According  to  the  application,  the  1,200,- 
000  shares  of  np  par  stock  were  to  be 
exchanged  for  the  former  stock  of  the 
Hudson  Motor  Car  Co.  and  Essex  Mo- 
tors. Former  authorized  stock  of  the 
Hudson  company  consisted  of  250,000 
shares  of  common  stock  of  $10  par  value. 
Of  this  200,100  shares  are  outstanding. 
The  basis  of  exchange  is  200,000  shares 
of  Hudson  Motor  stock  for  1,000,000 
shares  of  the  no  par  value  stock.  The 
remaining  200,000  shares  of  no  par  value 
stock  are  to  be  exchanged  for  all  the 
capital  stock  of  the  Essex  company. 

The  application  states  that  present 
stockholders  of  the  company  have  sold 
to  a  syndicate,  headed  by  the  Bankers 
Trust  Co.  of  New  York,  80,000  shares 
of  the  present  stock  of  the  company  for 
$7,000,000.  This  stock,  according  to  a 
contract  made  between  the  trust  com- 
pany and  officials  of  the  company,  is  to 
be  exchanged  for  400,000  shares  of  no 
par  value  stock,  which  will  be  placed  on 
the  market  by  the  trust  company  at  an 
initial  price  of  $20  a  share. 

Assets  Are  $20,891,658 

The  financial  statement  of  the  com- 
pany attached  to  the  application  shows 
total  assets  of  the  Hudson  Motor  Car 
Co.  as  $20,891,658.  Included  in  this  is 
cash  of  $4,102,330;  land,  $658,036;  build- 
ings, $4,400,8'83,  and  machinery  valued 
at  $3,776,586.  The  outstanding  stocks 
include  10,000  shares  of  $10  par  value 
stock  sold  outright  and  188,608  shares 
paid  in  stock  dividends. 

The  company  has   no  funded  debt  of 
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any  kind  and  has  ample  working  capi- 
tal. It  estimates  its  net  earnings,  dur- 
ing the  coming  year,  will  amount  to 
$5,000,000,  the  equivalent  of  more  than 
$4  a  share  on  the  new  no  par  value 
stock. 

Shortage  of  Cars 

DETROIT,  April  28— Hudson-Essex 
production  for  the  first  quarter  of  1922 
\yas  182  per  cent  greater  than  for  the 
same  period  last  year,  a  factory  state- 
ment declares.  In  spite  of  this  heavy 
production  there  is  a  shortage  of  cars 
of  both  these  makes  throughout  the  coun- 
try, and  demands  of  almost  everyone  of 
the  company's  sixty-four  distributors 
have  been  curtailed. 

Difficulty  in  obtaining  bodies  and  in- 
ability to  manufacture  engines  in  the 
quantities  required  were  the  only  fac- 
tors which  kept  that  month  from  setting 
up  the  greatest  shipment  figure  in  Hud- 
son-^Essex  history.  The  company  manu- 
factures its  own  engines.  Its  bodies  are 
obtained  from  two  of  the  largest  body 
makers  in  the  business.  Both  of  these 
companies  are  working  in  extra  shifts  to 
meet  the  demand  from  Hudson-Essex  and 
other  Detroit  companies. 

The  company  declares  that  the  slogan 
that  1922  will  be  a  record  output  year 
is  almost  certain  to  be  justified.  Before 
June  15  the  entire  total  output  for  1921 
will  have  been  exceeded,  and  orders  al- 
ready received  mean  that  capacity  pro- 
duction will  be  continued  throughout  th  i 
year. 

Export  orders  are  declared  to  be  com- 
ing in  in  greater  volume  than  at  any 
time  this  year.  By  the  early  part  of 
May,  the  Hudson-Essex  1921  export  busi- 
ness will  have  been  doubled.  So  great 
was  the  export  demand  when  April  closed 
that  20  per  cent  of  the  April  orders  had 
to  be  carried  over  to  May.  Shipments 
are  being  made  to  50  different  export 
points. 


"Flat  as  a  Pancake,"  Ford 
Plan  for  Branch  Layouts 

DETROIT,  May  2— F.  H.  Low,  super- 
intendent of  branches  of  the  Ford  'Motor 
Co.,  speaking  at  a  convention  of  the 
Society  of  Industrial  Engineers  here, 
said  that  the  company  was  working  on 
an  ideal  layout  for  future  branches,  and 
that  while  present  branches  were  from 
one  to  12  stories  high,  all  future  branches 
would  be  flat  as  a  pancake. 

By  adoption  of  a  conveyor  a  mile  and 
a  quarter  long,  the  Ford  company,  he 
said,  had  shortened  the  number  of  labor 
hours  for  assembling  engines  from  six 
in  1913  to  two  hours  and  10  minutes.  A 
conveyor  installed  last  year  has  allowed 
the  company  to  do  away  with  150  trucks 
previously  used  to  move  castings  and 
forgings. 

Other  speakers  at  the  convention  con- 
nected with  companies  in  the  automotive 
industry  were  Fred  M.  Sawin  of  the  Fed- 
eral Rubber  Co.,  Cudahy,  Wis.;  Anthony 
Fritz  of  the  Penberthy  Injector  Co.,  L. 
Moorehouse  of  the  Detroit  Pressed  Steel 
Co.  and  Norval  A.  Hawkins  of  the  Gen- 
eral Motors  Corp.  advisory  staff. 


May  U,  1922 

Stndebaker  Enjoyed 
Profitable  Quarter 

Netted    $4,069,848    Against    $2,- 

110,577  in  Same  Period  Last 

Year — Sales  Gain  Big 


NEW  YORK,  May  1— The  Studebaker 
Corp.  for  the  first  quarter  of  the  year 
reports  net  profits  of  $4,069,848,  com- 
pared to  $2,110,577  in  the  corresponding 
quarter  of  last  year.  After  payment  of 
$171,500  on  its  preferred  stock  and  $1,- 
050,000  on  its  common,  a  surplus  re- 
mained of  $2,848,348  for  the  quarter,  in 
contrast  to  $889,077  in  1921.  The  direc- 
tors have  declared  the  regular  quarterly 
dividend  of  1  %  per  cent  on  common  and 
preferred  stock,  payable  June  1  to  stock 
on  record  May  10. 

In  his  report  A.  R.  Erskine,  president 
of  the  corporation,  states  that  produc- 
tion for  the  quarter  was  26,665  cars,  an 
increase  of  143  per  cent  over  the  cor- 
responding period  of  1921,  and  that  net 
sales  were  22,801  cars,  an  increase  of 
96  per  cent. 

Plant  Additions  Planned 

Reporting  on  conditions,  Erskine  says: 
Inventories  March  31,  amounting  to 
$23,392,698,  include  over  $7,000,000  surplus 
production  of  cars  in  the  first  quarter  for 
spring  business.  These  cars,  plus  30,000 
scheduled  for  the  second  quarter  production 
will  make  the  current  quarter  a  record 
breaker.  We  are  unable  to  supply  the  de- 
mand despite  the  fact  that  our  plants  are 
in  record  production  of  better  than  10,000 
cars  a  month.  Firmly  believing  in  the  per- 
manency of  our  growth,  the  directors  have 
authorized  the  expenditure  of  about  $3,000,000 
for  machinery,  a  new  closed  body  plant,  car 
storage  and  shipping  building  and  a  new 
electric  power  plant   at    South  Bend. 

These  additional  facilities  when  com- 
pleted will  permit,  by  Jan.  1,  1923,  in- 
creased production  of  light  sixes  from 
200  to  300  cars  a  day. 

The  consolidated  balance  sheet  for  the 
quarter  shows  net  receivables,  less  re- 
serves, of  $4,093,216,  against  $4,035,221 
on  Dec.  31,  1921;  inventories  of  $23,- 
392,698,  against  $22,209,885,  and  quick 
assets  of  342,079,513  compared  to  $38,- 
974,732. 

Current  accounts  payable  were  $5,358,- 
659  contrasted  to  $3,492,414  on  Dec.  31, 
1921,  and  reserves,  dealers'  discounts  and 
deposits,  $705,762  against  $1,306,446. 


Factory  of  Kelley  Tire 

to  Be  Sold  for  $275,000 

NEW  HAVEN,  CONN.,  April  29— The 
plant  and  business  of  the  Kelley  Tire  & 
Rubber  Co.  at  West  Haven  is  to  be  sold 
to  the  Armstrong  Tire  Co.  of  Garfield, 
N.  J.,  under  orders  of  Judge  J.  W.  Banks 
in  superior  court  here  yesterday. 

The  financial  consideration  involved  is 
$225,000  in  cash  and  $50,000  in  preferred 
stock  of  new  corporation  to  be  organ- 
ized for  operation  of  the  West  Haven 
factory.  The  court  acted  on  the  recom- 
mendation of  the  receivers  for  the  Kel- 
ley Tire  &  Rubber  Co. 


May  4,  1922 


Lincoln  Motors  Suit 
Based  on  13  Counts 


In     Memorandum,     Government 

Charges    700    Per    Cent    Profit 

Made    on    War    Contracts 


WASHINGTON,  April  29— The  Gov- 
ernment's claim  for  $9,188,581  against 
the  Lincoln  Motor  Co.  will  be  based  on 
thirteen  counts,  according  to  a  memoran- 
dum prepared  by  the  War  Department 
and  turned  over  to  the  Department  of 
Justice. 

It  is  charged  in  the  memorandum  that 
the  company  netted  a  total  profit  of  $5,- 
265,000  after  being  reimbursed  for  its 
entire  plant  and  that  it  made  700  per 
cent  profit  on  its  war  contracts. 

Certain  members  of  Congress  have 
been  furnished  a  copy  of  the  memoran- 
dum, it  is  understood,  and  a  copy  of  it 
was  in  the  hands  of  Congressman  Wood- 
ruff at  the  time  he  demanded  action 
against  the  Lincoln  company  by  the  De- 
partment of  Justice,  threatening  impeach- 
ment proceedings  against  Attorney  Gen- 
eral Daugherty  if  the  suit  was  not 
started  at  once. 

Says  Net  Profit  Was  $5,265,000 

Following  are  the  thirteen  charges: 

That  the  company  collected  a  total  of  $45.- 
065,693.19  for  its  work,  which  was  sufficient 
to  reimburse  it  for  the  entire  cost  of  its  plant 
and  leave  a  net  profit  of  $5,265,000. 

That  the  profits  of  the  company  on  its  war 
contracts  amounted  to  700  per  cent  of  the 
money  Invested  by  the  company. 

That  in  1918  Henry  and  Wilfred  Leland 
each  received  salaries  of  $100,000 :  William 
T.  Nash,  secretary  and  treasurer,  was  paid 
$27,000,  and  that  Leroy  T.  Williams  received 
an  annual  salary  of  $27,000. 

That  this  was  an  increase  of  $50,000  for 
each  of  the  two  Lelands  and  $15,000  for  Nash 
and  Williams. 

That  the  company  was  unlawfully  paid  an 
unearned  profit  of  $1,000,000  when  its  con- 
tract was  cancelled,  although  the  Government 
had  retained  the  right  to  cancel  the  contracts 
under  certain  conditions. 

That  the  company  erected  the  finest  auto- 
mobile factory  in  the  United  States  at  Gov- 
ernment expense,  without  the  Government 
being  consulted  or  advised  with  in  any  man- 
ner as  to  the  character  or  cost  of  the  build- 
ings. The  buildings  which  the  Government 
paid  for  included  a  $500,000  office  building 
and   a    $170,000   restaurant. 

That  between  January,  1920,  and  Novem- 
ber, 1921,  the  company  lost  assets  worth 
$20,000,000  and  was  placed  in  the  hands  of 
a  receiver. 

Claims  Paid  Without  Audit 

That  the  Government  reimbursed  the  com- 
pany for  plant  and  production  costs  without 
an  audit  being  made  to  establish  the  accur- 
acy of  the  claim. 

That  although  the  original  contract  pro- 
vided that  the  company  was  to  be  amortized 
at  the  rate  of  40  per  cent  upon  the  actual  cost 
of  its  plant,  the  contract  was  later  modified 
to  provide  that  the  amortization  should  be  at 
the  rate  of  55  per  cent. 

That  the  Government  paid  amortization 
amounting  to  $363,534,60  on  52  acres  of  land 
bought  by  the  company  at  a  total  cost  of 
$680,972,  in  spite  of  the  fact  that  the  land 
was  worth  approximately  $1,000,000.  Of  the 
52  acres   only   18   were  actually   used   by  the 
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company  for  manufacturing  purposes. 

That  amortization  amounting  to  $257,000 
was  paid  on  a  separate  plant  located  on 
Holden  Avenue  in  Detroit,  which  was  owned 
by  the  Lelands  before  they  began  work  for 
the  Government. 

That  as  the  Government  had  completed  and 
paid  a  handsome  profit  on  all  but  28  per  cent 
of  the  work  the  Governmerft  had  contracted 
for,  the  company  was  only  entitleu  to  amor- 
tization upon  2S  per  cent  of  the  cost  of  its 
plant,  instead  upon  the  total  cost  of  $8,700,000. 

That  the  contracts  with  the  Government 
which  provided  for  a  profit  of  $625  on  each 
completed  Liberty  motor  were  unlawfull>' 
charged  so  that  the  company  received  a  flat 
price  of  $4,000  per  motor,  or  a  net  profit  of 
$1,276  each. 


Racine  Tire  Creditors 

Agree  on  Reorganization 

RACINE,  WIS.,  May  1— The  defunct 
Racine  Auto  Tire  Co.  has  been  granted 
a  period  of  redemption  until  Oct.  1  in 
which  to  pay  $90,000  due  on  a  land  con- 
tract for  $225,000  with  the  J.  I.  Case 
T.  M.  Co.,  covering  the  real  estate  and 
buildings  comprising  its  plant.  The  ex- 
tension was  ordered  by  the  fourth  after 
Harold  Smith,  trustee  of  the  tire  com- 
pany, stated  that  creditors  have  practi- 
cally agreed  on  a  plan  of  reorganization 
by  contributing  toward  working  capital 
and  accepting  gold  notes  in  payment  of 
claims. 

The  Case  company  instituted  foreclos- 
ure proceedings  on  the  land  contract  and 
asked  forfeiture  of  all  payments,  but  ac- 
cepted the  coiu-t  order  for  an  extension. 
The  tire  company  invested  more  than 
$100,000  in  improving  the  building  and 
erecting  additions,  making  the  plant 
worth  at  present  about  $328,000,  includ- 
ing real  estate.  It  has  paid  the  Case  com- 
pany in  installments  a  total  of  $135,000 
in  cash  plus  interest,  leaving  a  balance  of 
$90,000  principal  and  $7,243  interest  due, 
which  is  now  made  payable  Oct  1.  By 
that  time  it  is  expected  the  industry  will 
be  rehabilitated  and  able  to  meet  the  ob- 
ligation in  full. 


Betlilehem  Creditors 

WiU  Not  Oppose  Sale 

NEW  YORK,  May  2— Merchandise 
creditors  of  the  Bethlehem  Motors  Corp. 
have  virtually  decided  not  to  interpose 
any  opposition  to  the  sale  of  the  plant 
to  a  syndicate  represented  by  Arthur  T. 
Murray,  the  former  president,  and  How- 
ard B.  Hall,  former  vice-president.  Their 
bid  was  $550,000. 

It  is  understood  that  Murray  and  Hal! 
will  be  backed  in  a  reorganization  of  the 
company  by  banking  interests  which 
stood  behind  the  original  corporation. 
They  assert  positively  that  Martin  Kei-n, 
the  original  organizer,  will  have  no  con- 
nection whatever  with  the  corporation 
in  future.  Production  of  trucks  will  be 
resumed  as  soon  as  the  sale  is  confirmed 
early  this  month. 
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National  Creditors 
Get  Plan  for  Merger 

Asked  to  Accept  Stock  in  Asso- 
ciated Motor  Industries  in 
Part  Payment 

INDIANAPOLIS,  May  1— The  Na- 
tional Motor  Car  &  Vehicle  Corp.  has 
sent  telegrams  to  its  creditors  asking 
their  consent  to  a  plan  for  the  absorption 
of  its  assets  by  the  Associated  Motor 
Industries,  Inc.  Creditors  are  asked  to 
accept  10  per  cent  in  cash,  25  per  cent 
m  one-year  notes,  15  per  cent  in  bonds 
and  50  per  cent  in  preferred  stock  of 
Associated  Motor  Industries. 

The  telegram  states  that  Associated 
Motor  Industries  has  ample  working  capi- 
tal with  $15,000,000  in  current  assets 
and  only  $1,500,000  in  current  liabilities. 
Its  fixed  assets  are  estimated  at  $10,000,- 
000,  which  have  been  used  as  security 
for  $6,000,000  in  ten-year  bonds.  The 
National  company  states  that  banks  rep- 
resenting three-fifths  of  the  unsecured 
credit  claims  have  assented  to  this  plan. 

It  is  understood  that  Will  I.  Ohmer, 
president  of  the  Recording  &  Computing 
Machines  Co.  of  Dayton,  Ohio,  •will  be 
chairman  of  the  board  of  Associated  Mo- 
tors and  that  he  is  in  active  charge  of  all 
the  negotiations  now  in  progress.  Present 
plans  are  to  locate  the  general  offices 
at  Dayiion.  Eleven  companies  are  now 
included  in  the  consolidation  plans,  but  i* 
is  expected  others  may  come  in. 


Ford  Making  Batteries 

on  Limited  Scale  Only 

DETROIT,  April  28— Ford  Motor  Co. 
has  started  the  manufacture  of  batteries 
on  a  scale  which  will  permit  it  to  equip 
a  certain  proportion  of  its  cars  and 
trucks  with  batteries  of  its  own  con- 
struction. Officials  declare  that  the 
manufacture  of  batteries  is  in  the  na- 
ture of  a  test  and  that  it  is  not  the  in- 
tention, at  least  for  the  present,  to  manu- 
facturing all  batteries  for  the  company's 
requirements. 

Location  of  the  battery  division  is  in 
the  Highland  Park  plant,  which  also 
houses  other  experimental  divisions,  not- 
ably a  section  which  is  now  producing 
glass  for  windshields  for  Ford  cars.  The 
battery  is  said  to  follow  customary  prac- 
tices and  to  be  of  about  the  same  general 
character  as  the  batteries  which  have 
been  used  as  standard  ei,aipment  on  Ford 
cars. 


ROLLS-  ROYCE  REPORTS  PROFIT 

LONDON,  April  26  (bij  ma(7)— ^Rolls- 
Royce  made  a  profit  of  £107,326  last  year, 
and  a  dividend  of  8  per  cent  will  be  paid. 


WILL    ADDRESS   SERVICE   HEADS 

NEW  YORK.  May  1— Edward  S.  Jor- 
dan, president  of  the  Jordan  Motor  Co.. 
and  0.  E.  Hunt,  chief  engineer  of  the 
Chevrolet  Motor  Co.,  will  be  the  speak- 
ers at  the  convention  of  factory  service 
managers,  to  be  held  in  Detroit  May  16 
and  17.  The  subjects  to  be  covered  in 
the  addresses  and  the  topics  for  discus- 
sion have  not  yet  been  announced  by  the 
N.  A.  C.  C,  which  is  conducting  the 
convention. 
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Seeks  U.  S.  Chamber 
Aid  in  Legislation 

N.  A.  C.  C.  Drafts  Resolutions  for 

Support  on  Graham  Bill,  Tax 

and  Road  Questions 


WASHINGTON,  April  29— An  appeal 
will  be  made  by  the  National  Automo- 
bile Chamber  of  Commerce  for  the  sup- 
port of  the  Chamber  of  Commerce  of 
the  United  States  at  the  tenth  annual 
meeting  of  this  body  here  May  16  in  ob- 
taining action  on  the  so-called  Graham 
resolution  and  for  relief  from  unjust 
excise  taxes.  The  N.  A.  C.  C,  has  pre- 
pared several  resolutions  on  which  action 
will  be  requested,  in  order  that  all  busi- 
ness organizations  belonging  to  the 
United  States  Chamber  of  Commerce 
may  support  these  measures. 

Support  of  plans  for  development  of 
highways  will  also  be  asked  of  the  con- 
vention. The  following  resolution  will 
be  submitted  with  the  request  for  its 
adoption: 

Urge  Highway  Transport  Study 

Highway  transport  has  become  an  integral 
part  of  the  transportation  system  of  the 
United  States.  Its  full  development  is  essential 
to  supplement  and  to  extend  the  facilities 
afforded  by  rail  and  water  communication. 
Artificial  restrictions  imposed  without  proper 
understanding  of  the  economic  facts  under- 
lying highway  transport  are  unwise  and  can 
only  tend  to  decrease  the  efficiency  of  the  car- 
rier and  so  impair  its  service  to  the  public. 
Improperly  constructed  or  maintained  high- 
ways are  equally  injurious. 

Resolved,  therefore,  That  supplementing  the 
position  already  assumed  by  the  Chamber  of 
Commerce  of  the  United  States,  we  urge  the 
continuance  of  research  and  economic  studies 
into  highway  transport,  as  well  as  the  con- 
tinuance of  adequate  highway  building  and 
maintenance  programs  by  the  several  coun- 
ties, states  and  the  nation.  And  we  further 
recommend  that  regulation  of  vehicles  using 
the  highways  shall  be  undertaken  after  a  full 
consideration  of  the  economic  relations  be- 
tween highways  and  the  vehicles  traveling 
over  them. 

As  to  the  reimportation  of  surplus  mo- 
for  trucks  and  other  articles  originally 
sold  to  American  Expeditionary  Forces, 
the  N.  A.  C.  C.  has  submitted  this  reso- 
lution: 

Resolution  an  Reimportations 

Vast  quantities  of  manufactured  articles 
sent  to  Europe  for  the  use  of  the  American 
Expeditionary  Force  were  sold  at  low  cost  to 
foreign  governments  after  the  armistice. 
Speculators  have  since  purchased  these  mate- 
rials at  a  tithe  of  their  former  cost  and  are 
reimporting  them  to  this  country  for  sale  in 
competition  with  American  and  foreign  manu- 
facturers without  even  the  necessity  of  pay- 
ing any  tax  upon  them.  Unfair  competition 
is  thus  created  and  the  good  will  of  the  manu- 
facturer is  endangered  since  these  goods, 
while  unused,  have  frequently  been  exposed 
to  the  elements  and  otherwise  impaired  in 
value. 

The  imposition  of  an  ad  valorem  duty  is 
recommended    on   such    reimportations. 

The  proposed  resolution  relating  to 
t^ixes  suggested  for  action  of  the  conven- 
tion reads  as  follows: 
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Exports,   Imports  and  Reimports  of  Automotive  Products  for 

March,  1922,  and  for  Nine  Months 

That  Preceded 

, Month  of  March ,,       ,, Nine  Months  Ending  March ^ 

1921  1922  1921  1922 
No.       Value                 No.       Value          No.           Value               No.         Value 
Automobiles,  includ- 
ing    chassis 2,629  $3,226,159             5,102  $4,443,608     93,627  $123,199,094        27,994  $24,949,837 

Electric   trucks    and 

passenger    cars 41  57,884       b77  112,851 

Motor  trucks  and 
Duses,       except 

electric    610        877,781  ....      16,109       27,374,181         a2,727       2,851,223 

Up   to    1    ton S66         184,797        b874  416.051 

Over   1    and    up   to 

21  2    ton 173        248,865         ....  b534  746,600 

Over  21/2   ton 51         120,630         100  244,572 

Total  motor 

trucks  and  buses 
except  electric.       610        877,781  590        554,292     16,109       27,374.181  4,235       4,258,446 

PASSENGER  CARS 

Passenger  cars,  ex- 
cept electric 2,019  $2,348,378  77,518     $95,824,913        13,708  $12,164,579 

Value    up    to    $800    2,573     1.426,837         b5,793       3,076,716 

Value     over     $800 

and  up  to  $2,000     1,732     1,902,007        b3  822       4.175,464 

Value    over   $2,000     166        502,588         ....  b359       1,161,781 

Total        passenger 

f  3  r'S         ^  if  f*  p  n  t 

electric    2,019     2,348,378  4,471     3,831,432     77.518       95,824,913        23.682     20,578,540 

PARTS,    ETC. 

Parts,  ex  c  e  p  t 

engines    and    tires    3,098,535*13,589,527    3,596,539         58,797,621  22,737.964 

Accessories         parts 

of     605,758  217,726   1 .545.902  604,732 

Station  and  Ware- 
house motor 
trucks     22  24,690  19  30,651  453  272,976  94  118.537 

Trailers     125  51,465         b184  91.688 

Airplanes     1  15,000  23  19,850  54  401,955  42  146,015 

Parts  of  airplanes, 
except  engines 
and     tires 10.921  *3,395  3,230         143,444  71,334 


BICYCLES,    ETC, 


8,970 

402,039 

161,539 

114,747 


9,696 

526,177 

6,517 


22,729 
2,730 


257 
11,321 


Bicycles  and  tri- 
cycles   122,921  613 

Motorcycles     859  291,599  1.573 

Parts  except  tires     ....  ....  *272.938 

Gas  Engines 100  37.773  972 

Traction  engines 

(steam)    except 

agricultural    3  4.438  2 

Automobile    engines  1,433  270.559  3.847 

Aircraft    engines ....  23 

Complete  tractors, 
except  agricult- 
ural          1,041  935,866  3          11,612     19,930 

Other  internal  com- 
bustion    engines..       856  157.787  302          43,944     12,579 

IMPORTS 

Automobiles     50  92,244  31 

Parts,   except   tires 60,877  .... 

All    other 24,313               

REIMPORTS 

Automobiles       (free 

of    duty) 47  85.428  92 


3.229,682            438.472 

7,154,087          6.596  1,788.801 

*b1 12,777  402.187 

537,889           1,993  298,548 


77.286 

69.677 

8.515 


969 


451,293 
2,064.863 


19.598,865 
2.020.379 


1,073,518 

1,002,667 

416,436 


14 

12.028 

627 


144 
3.339 

370 


41.741 

1,734,725 

11,992 


249,531 
443.597 


607,289 
474,951 
203,145 


170,274       2,202         3,337,036  2,381       3,642.633 


♦Pounds. 

a— July  1  to  Dec.  31.  1921. 

b— Jan.  1  to  March  31,  1922. 


No  industry  is  non-essential  to  those  en- 
gaged and  employed  therein  and  no  industry 
of  any  consequence  can  suffer  without  ad- 
versity affecting  the  prosperity  of  £-11  other 
industries,  and  so  impairing  the  general  wel- 
fare. Discriminatory  and  unjust  special  taxa- 
tion levied  for  the  purpose  of  restricting  pro- 
duction and  consumption  during  the  war  is 
one  of  the  chief  barriers  to  a  return  of  full 
employment  and  prosperity  and  such  taxation 
s''Ould  not  be  tolerated. 

We  recommend,  therefore,  the  repeal  of  all 
excise  taxes  levied  during  the  war. 


NOT  ALL  APEX  PLANT  LEASED 

YPSILANTI,  MICH.,  May  1— The 
Apex  Motor  Corp.,  manufacturer  of  the 
Ace  car,  has  not  leased  its  entire  plant 
to  the  Saxon  Motor  Car  Corp.,  but  has 
rented  the  largest  building  of  its  group 
to  the  Detroit  company.  The  remainder 
of  the  plant  capacity,  which  has  been 
retained  by  the  Apex  corporation,  will 
enable  it  to  continue  its  present  produc- 
tion and  increase  it  considerably. 


BRITISH  GET  DAIMLER  WORKS 

LONDON,  April  20  {by  mail)— It  is 
reported  from  Vienna  that  a  British  syn- 
dicate has  practically  concluded  negotia- 
tions for  the  acquisition  of  a  controlling 
interest  in  the  Daimler  Motor  Works. 


TEST  ALL-METAL  AIRPLANE 

DETROIT,  April  28— The  first  all- 
metal  airplane  to  he  built  in  the  United 
States  was  successfully  demonstrated 
before  Admiral  Moffett,  U.S.N.,  at  Sel- 
fridge  Field  this  week. 
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State   Bans   Fixing 
of  Used  Car  Prices 


Dealer   Associations   Formed   for 
That  Purpose  Outlawed  by  Wis- 
consin   Attorney    General 

MADISON,  WIS.,  April  28— Associa- 
tions of  dealers  for  the  purpose  of  fixing 
a  standard  of  prices  to  be  paid  or  al- 
lowed for  used  cars  have  been  outlawed 
by  Attorney  General  William  J.  Morgan 
in  the  state  of  Wisconsin. 

The  state  officer  in  an  official  opinion 
declared  such  an  association  or  combina- 
tion a  clear  violation  of  the  anti-trust 
laws  of  the  state.  In  his  message  he  de- 
clares that  court  action  will  ensue  unless 
dealers  dissolve  their  associations. 

The  particular  association  attacked  by 
the  attorney  general  was  recently  incor- 
porated as  a  non-stock  corporation.  It  is 
composed  of  38  dealers.  There  are  nine 
other  such  organizations  in  Wisconsin. 
The  action  by  the  state  followed  a  con- 
siderable investigation  under  the  direc- 
tion of  G.  F.  Clifford,  Green  Bay  at- 
torney. 

The  state,  according  to  Morgan,  found 
that  the  purpose  of  the  association  was 
to  "collect  reliable  trade  information  and 
disseminate  it  among  the  members." 
Members  might  be  discharged  or  ex- 
pelled for  violation  of  their  corporation 
rules.  Each  member  is  given  a  book  con- 
taining estimates  by  dealers  of  the  "Rea- 
sonable value"  of  models  for  five  years 
back  in  exchange  on  a  new  car. 

Figures  Merely  Estimates 

Morgan  says  these  figures  do  not  rep- 
resent the  collection  of  any  statistics 
but  are  rather  certain  dealers'  estimates 
of  what  should  reasonably  be  allowed  for 
a  car.  This  price  list,  according  to  Mor- 
gan, shows  "clearly  that  it  is  at  least 
used  or  contemplated  being  used  as  a 
price  fixing  medium  and  to  a  considerable 
extent  to  determine  the  allowance  on 
used  cars  of  the  particular  models." 

The  condemnation  of  the  practice  by 
the  state's  attorney  is  contained  in  the 
following  paragraphs: 

From  the  testimony  of  several  dealers  it  is 
admitted  that  the  natural  effect  of  such  a 
combination  would  be  to  eliminate  competi- 
tion as  to  the  allowance  on  used  cars  and 
that  it  would  ultimately  result  in  arriving 
at  a  more  or  less  definite  allowance  for  used 
cars. 

While  we  appreciate  that  the  automobile 
dealer  at  present  has  a  problem  to  solve  with 
reference  to  used  cars,  especially  in  view  of 
his  effort  to  keep  the  manufacturer  going  and 
to  satisfy  a  certain  class  of  customers  who 
have  been  educated  up  to  the  idea  of  pur- 
chasing a  new  car  whether  they  need  it  or 
not,  yet  this  problem  in  fairness  to  the  public 
must  be  solved  consistently  with  existing  prin- 
ciples of  law  and  existing  statutes  applicable 
to  combination  in  restraint  of  trade. 

A  conference  with  dealers  in  Wisconsin 
has  been  held  by  the  attorney  general. 


DEALERS'  DISCOUISTS 
INCREASED  BY  FORD 

DETROIT,  May  3— The  Ford 
Motor  Co.  has  increased  its  dealers' 
discounts,  applicable  to  all  Ford 
dealers,  on  cars,  trucks  and  trac- 
tors. 

The  discount  on  cars  and  trucks 
has  been  increased  from  ITVz  per 
cent  to  20  per  cent. 

The  discount  on  tractors  is  now 
25  per  cent  instead  of  the  former 
discounts  of  llVz   and  5  per  cent. 


necting  lines  have  authorized  a  reduc- 
tion in  the  rates  on  automobile  wheels 
and  spokes,  on  request  of  Memphis  wheel 
manufacturers.  The  reductions  apply  to 
rates  on  these  items  to  Pacific  coast 
points.  On  automobile  wheels,  spokes, 
spiders  without  hubs  or  rims,  etc.,  the 
rate  will  be  $2.25 ^^  from  Memphis  to 
California  per  100  pounds.  On  the  same 
commodities  to  Northern  Pacific  coast 
points  the  rate  will  be  $2.33  ^^  per  100 
pounds. 


Fatigue  of  Metals  Paper 

Presented  to  Societies 

BRISTOL,  CONN.,  April  29— A  joint 
meeting  of  the  New  England  members 
of  the  American  Society  for  Steel  Treat- 
ing and  of  the  Hartford  Section  of  the 
American  Society  of  Mechanical  Engi- 
neers was  held  here  to-day  at  the  plant 
of  the  New  Departure  Manufacturing  Co. 

During  the  forenoon  an  inspection  trip 
was  made  through  the  New  Departure 
plant,  where  special  attention  was  given 
to  heat  treatment  features,  while  in  the 
afternoon  a  meeting  was  held  in  the  club- 
house of  the  plant,  attended  by  nearly 
300. 

Vice-President  F.  C.  Hughes  of  the 
New  Departure  company  in  welcoming 
the  attendants  sketched  the  development 
of  the  company  and  its  present  activities. 
W.  H.  Eisenman,  secretary  of  the  Ameri- 
can Society  of  Steel  Treating,  gave  an 
address  on  the  subject  of  heat  treating, 
which  was  of  the  character  usually  de- 
scribed as  "in  a  lighter  vein,"  while 
Prof.  H.  F.  Moore  of  the  University  of 
Illinois  presented  an  interesting  and  high- 
ly appreciated  paper  on  fatigue  of  metals 
which  was  illustrated  with  lantern  pro- 
jections and  moving  pictures. 


COSTS   LESS   TO   SHIP  WHEELS 

MEMPHIS,     TENN.,     April     30— The 
Southern   Pacific   Railroad   and   its   con- 


STEEL  PLANT  AT  HAMMOND 

HAMMOND,  IND.,  May  3— Negotia- 
tions for  the  purchase  of  the  1000  acre 
site  for  the  location  of  the  new  $20,000,- 
000  Jones  &  Laughlin  steel  plant  for  this 
city  have  been  concluded  with  the  receipt 
of  deeds  from  the  Secretary  of  War.  By 
these  the  governm.ent  conveys  the  west 
branch  of  the  ship  canal  to  the  East  Chi- 
cago company  which  had  given  the  land 
to  the  Government.  This  is  said  to  mean 
that  the  steel  company  will  be  enable<l 
to  fill  in  the  canal  which  has  been  un- 
used. 
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Edge  Trade  Body  Bill 
May  Not  Be  Reported 

Oppo-sition     lo    Its     Passage    De- 
velops Among  Majority  Mem- 
bers of  Committee 

WASHINGTON,  May  1  —  Favorable 
action  on  the  Edge  bill,  S.  3385,  provid- 
ing for  the  regulation  of  associations  by 
the  Federal  Trade  Commission,  is  de- 
clared in  legislative  circles  to  be  remote. 
Present  indications  are  that  the  bill  will 
never  be  reported  out  of  the  sub-com- 
mittee of  the  Senate  Judiciary  Commit- 
tee, due  to  the  opposition  to  a  majority 
number  of  the  members  of  that  com- 
mittee. 

On  close  study  of  the  Edge  bill,  it  is 
the  opinion  of  the  majority  that  the 
measure,  if  passed,  would  encompass  the 
Clajix)n  anti-trust  act  and  make  it  void. 

Under  one  section  of  the  bill  it  is 
provided  that  trade  associations  may 
secure  an  opinion  from  the  Federal  Trade 
Commission  as  to  the  legality  of  their 
undertaking,  and  opposition  to  the  bill 
is  voiced  by  the  majority  members  of 
the  committee,  that  this  is  not  a  proper 
function  of  the  commission  and  contrary 
to   the   provisions    of  the   anti-trust  act. 

In  expressing  his  opinion,  Senator  Nel- 
son, the  chairman  of  the  sub-committee, 
has  declared  that  the  commission  in  pass- 
ing on  the  activities  of  an  association 
is  doing  something  that  the  courts  them- 
selves will  not  do,  that  of  adjudicating 
a  case  before  there  Jjas  been  an  actual 
violation. 

In  the  opinion  of  Senator  Nelson  there 
is  no  likelihood  of  the  bill  being  passed 
by  this  Congress. 


Reliance  Motor  Truck  Co. 
ill  Voluntary  Bankruptcy 

MILWAUKEE,  May  1— The  Reliance 
Motor  Truck  Co.  of  Appleton,  Wis.. 
manufacturing  the  Reliance  truck  and 
truck  axles,  has  gone  into  voluntary 
bankruptcy  with  liabilities  scheduled  ..t 
$261,977  and  assets  of  $187,988.  Secured 
claims  amount  to  $128,973. 

Nine  Appleton  business  men  hold  a 
first  mortgage  on  the  company's  prop- 
erty for  $70,000,  which  is  the  largest 
item.  Charles  L.  Marston  of  Ap- 
pleton holds  a  trust  deed  as  security  for 
$50,000  loaned  to  the  concern.  Principal 
items  of  assets  are:  Machinery,  $37,554; 
merchandise  or  stock  ir.  trade,  $72,431; 
real  estate.  $50,000;  securities,  $29,388; 
bank  deposits,  $13.27;  cash  on  hand,  none. 

A.  G.  Brusewitz.  president,  sighed  the 
petition.  The  factory  will  be  kept  in  op- 
eration on  a  small  scale  to  provide  Reli- 
ance owners  with  service. 


W.  A.  PHARES  ARRESTED 

DECATUR,     ILL..     May     2— W. 


A. 


Phares,  treasurer  of  the  Pan-American 
Motoi's  Corp..  accused  of  the  embezzle- 
ment of  $40,000  of  the  funds  of  that  com- 
pany, has  been  arrested  at  Columbus  and 
brought  back  to  this  city. 
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Truck  Output  Grows 
As  Trade  Increases 


Car   and   Parts   Makers   in   Mil- 
waukee District  Also  Report 
Bigger  Production 

MILWAUKEE,    May    1— Automotive 
parts  industries  here  have  just  concluded 
one  of  the  best  months  in  their  respec- 
tive   existences    in    volume    of    products 
manufactured  and  delivered.     April  was 
so  far  ahead   of   the   same   month    last 
year  that  there  is  hardly  any  basis   of 
comparison.      Compared    with    April    in 
1920,  gains  ranging  anywhere  from  25  to 
100   per   cent  are   reported,    with   some 
concerns  as  much  as  250  per  cent  ahead. 
In  only  a  few   instances,  however,   has 
the  record  of  the  corresponding  month 
in  1919  been  surpassed.     Prospects  for 
May  are  said  to  be  even  better,  for  the 
sharp  revival  in  the  demand  for  passen- 
ger cars  in  the  last  60  to  90  days  is  be- 
ing  felt  as   well   in   motor   trucks,   and 
the   tractor   trade   is   believed   to   be    at 
the  end  of  its  hibernating  period. 

Shortage  of  All  Labor 

For  the  first  time  in  more  than  two 
years  Milwaukee  foundries  are  advertis- 
ing for  help.  This  refers  to  skilled  labor, 
common  workmen  being  plentiful.  It  is 
true,  of  course,  that  there  are  a  good 
many  skilled  men  who  are  not  inclined 
to  take  jobs  because  they  are  dissatisfied 
with  the  wage  scale  ofl^ered  by  employers, 
and  this  may  accoupt  in  part  for  the  ap- 
parent shortage  which  makes  it  neces- 
sary to  advertise  for  help.  Malleable 
shops  are  ahead  of  steel  and  gray  iron 
foundries  in  respect  to  degree  of  renewed 
activity,  but  the  latter  are  coming  for- 
ward steadily  under  the  stimulus  of  de- 
mand for  automotive  parts. 

The  four-cylinder  division  of  Nash  Mo- 
tors Co.  at  Milwaukee,  which  has  been 
operating  six  10-hour  days  a  week  for 
a  month  or  two  past,  is  now  putting  in 
three  hours  overtime  three  days  a  week, 
or  69  hours  a  week.  It  is  understood 
that  straight  time  is  paid  for  overtime, 
instead  of  the  time-and-a-half  rate  once 
in  effect. 

Stoughton  Had  Biggest  April 

The  Stoughton  Wagon  Co.,  Stougluon, 
Wis.,  which  is  now  devoting  practically 
its  entire  effort  to  building  motor  trucks, 
experienced  the  largest  April  business 
in  its  sixty-four  years  of  existence,  and 
the  past  month  probably  ranks  higher 
than  any  other  single  month  in  that 
time,  due  to  the  marked  revival  in  truck 
sales.  Motor  bus  sales  are  mounting  into 
relatively  enormous  figures. 

The  Oneida  Motor  Truck  Co.  at  Green 
Bay,  Wis.,  has  resumed  the  operation  of 
its  large  factory,  and  the  Winther  Mo- 
tors, Inc.,  Kenosha,  is  greatly  enlarging 
its  production,  especially  due  to  a  $2,- 
000,000  contract  for  1000  taxicabs  for 
Chicago. 

Mitchell  at  Racine;  Kissel  at  Hart- 
ford; Case  at  Racine,  and  numerous 
other  passenger  car  factories  in  Wiscon- 


Business  in  Brief 

NEW  YORK,  May  2— Gener- 
ally speaking  the  industrial  situa- 
tion is  the  best  in  two  years.  The 
only  serious  retarding  factors  are 
the  coal  strike,  the  textile  strike 
and  the  effect  of  frosts  and  heavy 
rains  on  fruits  and  crops. 

The  favorable  factors  are  the  ac- 
tivity in  the  iron  and  steel,  build- 
ing and  automotive  industries.  The 
lumber  market  is  firm,  and  orders 
far  exceed  the  output.  Iron  prices 
are  stronger.  The  jobbing  trade  is 
better  and  mail-order  houses  are 
moving  more  goods.  Collections 
are  steadily  improving. 

The  bond  market  has  been  very 
active  with  an  unprecedented  ab- 
sorption of  securities,  but  the  stock 
market  has  been  irregular.  The 
commodity  market  has  been  strong 
with  the  prices  of  29  products  ad- 
vancing in  the  past  week  and  only 
six  moving  lower. 

Southern  cotton  mills  and  West- 
ern shoe  factories  are  reported 
busy.  Wool  buying  has  broadened 
and  prices  are  higher.  The  demand 
of  the  world  markets  for  cotton 
continues  to  increase,  and  con- 
sumption is  reaching  the  pre-war 
level. 

Another  advance  in  the  price  of 
corn  has  helped  the  corn  belt.  The 
same  is  true  of  hogs. 

A  continued  steady  increase  in 
employment  is  reported  from  all 
sections. 

Improvement  in  conditions  in  the 
Northwest  is  indicated  by  the  fact 
that  the  International  Harvester 
Co.  has  delivered  500  trucks  in  Min- 
nesota in  the  last  30  days. 

Bank  clearings  for  the  week  end- 
ing April  27  were  $6,520,686,  a  loss 
of  7.3  per  cent  from  the  previous 
week,  but  a  gain  of  17.6  per  cent 
over  the  same  week  last  year. 


sin  have  made  further  increases  in  daily 
output  in  the  last  fifteen  days,  supple- 
menting gains  in  working  hours  and 
number  of  workers  effected  during  the 
last  60  days.  Nash  at  Kenosha  and  Mil- 
waukee as  well  is  on  the  heaviest  sched- 
ule in  a  year  or  longer. 

Manufacturers  of  automotive  equip- 
ment, both  for  car  and  truck  builders 
as  well  as  for  the  jobbing  and  retail 
trade,  are  becoming  crowded  with  orders, 
heavy  pressure  having  been  felt  espe- 
cially in  the  last  two  weeks.  Delivery 
specifications  for  May  so  far  received 
indicate  even  heavier  pressure. 

Retail  Demand  Surprises 

The  fast  pace  which  retail  demand 
for  passenger  cars  set  during  April  be- 
came more  and  more  surprising  as  the 
month  ended,  and  prospects  for  May  are 
actually  regarded  as  portending  the  best 
month  in  any  past  year,  with  the  possible 
exception   of  1919. 


Draw  on  Inventories 
to  Meet  Tire  Demand 


Akron  Manufacturers  Experience 

Biggest  Trade  Spurt  Since 

Early  in  1920 

AKRON,  May  3— The  rubber  tire  in- 
dustry in  Akron  has  reached  the  point 
where  it  is  practically  impossible  for 
manufacturers  to  meet  the  current  de- 
mand for  tires  without  drawing  upon 
their  finished  goods  inventories. 

The  biggest  single  spurt  the  tire  in- 
dustry has  taken  since  the  beginning  of 
the  depression  period,  early  in  1920,  has 
caused  a  call  to  be  issued  by  Akron 
manufacturers  for  1000  experienced  tire 
builders.  These  men  now  are  being  taken 
on  by  various  tire  companies,  in  addi- 
tion to  1500  men  employed  by  the  Good- 
year Tire  (&  Rubber  Co.,  since  April  13, 
and  a  thousand  more  absorbed  by  Fire- 
stone, Goodrich,  Miller.  General  and  the 
smaller  tire  factories. 

Were  Conservative   in   Orders 

Manufacturers  here  attribute  the  sud- 
den and  unexpected  spurt  in  tire  sales  to 
the  fact  that  both  automobile  manufac- 
turers and  tire  dealers  have  been  too 
cautious  and  conservative  in  ordering 
supplies  for  the  spring  trade.  The  man- 
ner in  which  oixiers  are  piling  into  Akron 
indicates  that  there  are  not  enough  tires 
on  dealers'  shelves  to  meet  the  current 
consumer  demand,  and  indicates  also  that 
motor  car  manufacturers  have  exhausted 
their  supplies  of  original  equipment  tires, 
having  plainly  underestimated  the  de- 
mand for  motor  cans  this  spring  in 
America. 

Tire  manufacturers  who  had  built  up 
a  finished  goods  inventory  of  about  a 
sixty-day  supply  of  tires  admit  that  they 
will  find  it  necessary  to  tap  these  re- 
serve supplies  until  such  time  as  enough 
men  can  be  employed  to  build  up  pro- 
duction commensurate  with  current  de- 
mand. They  fully  expect  the  present 
spurt  to  continue  without  abatement  un- 
til at  least  August  1. 

Demand  Far  Exceeds  Expectations 

Officials  of  the  big  companies  frankly 
admit  that  the  current  tire  demand  is 
far  in  excess  of  even  the  most  reckless 
expectations.  Dealers  everywhere  have 
sent  in  S.O.S.  calls  for  rush  shipments 
as  have  automobile  manufacturers  as 
well. 

With  the  1000  men  being  taken  on 
this  week,  and  with  the  2500  or  more 
than  were  added  between  April  15  and 
May  1,  tire  production  in  Akron  has 
jumped  up  to  more  than  80,000  a  day, 
which  is  more  than  80  per  cent  of  the 
peak  production  obtained  in  the  first  five 
months  of  1920,  when  every  local  com- 
pany strained  to  the  limit  to  increase 
output. 

Goodyear  is  leading  in  the  race  to  re- 
store peak  production  and  now  has  a 
production  ticket  calling  for  over  25,000 
tires  a  day.  Firestone  is  running  a  close 
second  with  an  output  of  24,000  casings. 
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Fisher  Body  Plant 
Has  New  Addition 


Brings    Completed    Works 
Detroit  to  Size  of  Large 
Cleveland  Factory 


in 


DETROIT,  May  1— The  completion  of 
an  immense  addition  to  the  west  end  plant 
of  the  Fisher  Body  Corp.,  on  which  build- 
ing operations  are  now  about  finished, 
will  mean  an  increase  of  about  4500 
people  in  the  company's  employ,  giving  a 
total  enrollment  for  the  west  side  factory 
of  from   7500  to  10,000   persons. 

The  addition  itself  is  1000  ft.  in  length 
and  six  stories  high,  with  a  floor  space 
of  650,000  sq.  ft.  This  area  combined 
with  that  of  the  present  west  end  unit 
amounts  to  1,262,000  sq.  ft.  or  30  acres  of 
floor  space.  This  is  equal  to  that  of  the 
General  Motors  office  building  here,  the 
largest  stinicture  of  its  kind  in  the  world. 
The  west  end  buildings  cover  approxi- 
mately 20  acres  of  land. 

The  completed  west  end  unit  is  a  self- 
contained  plant.  Every  process  of  body 
building  will  take  place  within  its  walls, 
from  the  time  the  raw  materials  enter 
it  until  the  finished  bodies  leave,  ready 
for  the  chassis. 

Costs  More  Than  $2,000,000 

The  new  addition  alone  will  cost,  in- 
cluding equipment,  more  than  $2,000,000 
and  will  bring  the  completed  plant  up  to 
the  size  of  the  corporation's  Cleveland 
factory,  which  is  said  to  be  the  largest 
automobile  body  building  plant  in  the 
world. 

The  rounding  out  of  the  Fisher  Body 
Corp.'s  building  projects  makes  the  con- 
cern the  second  largest  employer  of  labor 
in  the  city,  with  a  total  of  at  least  20,000 
people  on  its  payrolls  for  the  various 
factories.  Fred  J.  Fisher,  president  of 
the  organization,  refers  to  the  company's 
building  expansion  as  being  typical  of  the 
industrial  development  which  Detroit 
may  expect  with  the  gradual  return  of 
brisk  business  conditions. 

"The  new  building,"  he  said,  "simply 
marks  the  completion  of  plant  expansion 
which  we  prepared  for  some  time  ago. 
Its  construction  has  been  hastened,  how- 
ever, by  the  tremendously  growing  de- 
mand for  Fisher  products  this  spring, 
which  has  taxed  our  existing  factories  to 
the  limit  of  their  capacities." 

The  west  end  plant  is  devoted  to  the 
production  of  Buick  and  Chevrolet  bodies, 
and,  like  the  several  Fisher  Body  Corp. 
factories  in  Detroit,  Cleveland  and  Walk- 
erville,  is  working  at  full  capacity.  The 
same  rushed  conditions  apply  also  to  the 
Fisher-owned  plants  of  the  National 
Plate  Glass  Co. 


WINTHER  BOOKS  TAXI  ORDERS 

KENOSHA,  WIS.,  May  1— The  new 
factory  and  auxiliary  buildings  erected 
within  the  last  18  months  by  the  Winther 
Motors,  Inc.,  will  be  occupied  immedi- 
ately as  the  result  of  new  and  satisfac- 
tory developments  in  the  commercial  car 


M.  A.  M.  A.  MEMBERS  REPORT  MARCH  SALES 

REACHED  HICH  TOTAL  OF  S28.670.000 

NEW  YORK,  May  2— Sales  by  members  of  the  Motor  and  Accessory  Manufacturers 
Association  in  March  were  larger  than  for  any  month  since  collection  of  statistics 
began  at  the  close  of  1920,  reaching  a  total  of  $28,670,000.  Every  month  this  year  has 
shown  a  material  gain  in  busii.ess.  Even  more  striking  than  the  increase  in  sales  for 
March  was  the  decrease  in  the  total  of  past  due  accounts,  which  was  nearly  29  per 
cent,  and  in  the  total  of  notes  outstanding,  which  was  approximately  24  per  cent.  The 
figures  by  months  for  all  of  1921   and  for  1922  up  to  April  follow: 

Month                              Total  Per  Cent            Total  Per  Cent  Total  Notes    Per  Cent 

1921                                 Sales  Change  Past  Due  Change  Outstanding    Change 

January     $6  264,587         $8,099,727         $4,359,871         

February     10,408,962  66.15  Inc.  6,717,165  17.07  Dec.  6,063,118  39.08  Inc. 

March      20,120,386  93.30  Inc.  5,603,992  16.57  Dec.  5,069,877  16.33  Dec 

April      26,746,580  32.93lnc.  5,352,271  4.49  Dec.  5,371,086  5.94lnc 

May     26,781,350  .13  Inc.  4,505,176  15.64  Dec.  4,460,355  16.77  Dec. 

June     22.703,414  15.19  Dec.  4,720,973  4.79  Inc.  4,012.670  10.37  Dec. 

July      23  096.214  1.68  Inc.  5,242,046  10.79  Inc.  3,690.154  7.90  Dec. 

August     23,397,640  1.31  Inc.  4,348,790  17.06  Dec.  3,494,510  5.30  Dec. 

September     23.141891  1.09lnc.  4,358,545  .22lnc.  3,677  500  5.24  I  nc 

October     22,053,327  4.70  Dec.  4,512,680  3.54  Inc.  3.463,500  5.82  Dec 

November     18,998,490  13.85  Dec.  4,352,000  3.56  Dec.  3.661.900  5.73  Inc. 

December     14  349,750  24.47  Dec.  4,220,450  3.02  Dec.  3.384  250  7.58  Dec. 

1922 

January     $17,320,000  20.61  Inc.  $4,450,000  5.45  Inc.  $3,146,000  7.02  Dec 

February     22,720,000  31.17lnc.  4,070,000  8.57  Dec.  3,483,000  10.74lnc. 

March     28,670,000  26.14  Inc.  2,890,000  28.86  Dec.  2,657,000  23.69  Dec. 


field.  Among  other  large  orders  the  Win- 
ther company  has  booked  one  valued  at 
$2,000,000,  calling  for  1000  taxicabs  for 
the  Universal  Motor  Owners  of  Chicago, 
to  be  delivered  in  lots  of  100,  the  initial 
delivery  to  be  made  before  June  1. 

It  is  understood  that  the  Winther  com- 
pany has  purchased  for  $125,000  the  en- 
tire equipment  of  the  LaCrosse  Taxi 
Manufacturing  Co.,  which  is  being  in- 
stalled in  its  new  plant,  and  is  supple- 
menting this  equipment  with  much  new 
machinery  and  tools.  Operations  will  be 
brought  forward  steadily  so  that  by  June 
15  or  July  1  the  new  works  will  be 
producing  at  full  capacity. 


Carload  Shipments 

Largest  in  History 

{Continued  from  page  982) 
the  fact  that  a  sales  contest  for  the 
first  three  months  of  the  year,  con- 
ducted by  one  of  the  large  manufac- 
turers of  light  trucks,  was  won  by  its 
branch  in  St.  Cloud,  Minn.,  rather 
than  by  one  in  any  industrial  center. 

Dealers  in  motor  vehicles  are  having 
as  good  a  business  as  the  manufac- 
turers. It  is  possible  this  month  may 
bring  a  slight  slowing  up  in  sales  in 
the  larger  cities,  such  as  New  York, 
where  spring  buying  begins  early  in 
March  but  this  loss  will  be  more  than 
offset  by  the  business  in  sections 
where  spring  comes  a  little  later  and 
where  the  roads  are  unsuited  for  driv- 
ing earlier  than  May. 

It  now  can  be  said  definitely  that 
business  in  the  automotive  industry 
is  more  than  good,  although  the  profit 
on  each  unit  sold  is  smaller  than  it 
has  been  at  some  periods  in  the  past 
and  competition  is  keen. 


Factories  Striving 

to  Meet  Demands 

{Continued  from  page  983) 

May.  Oldsmobile  production  reached  ap- 
proximately 120  cars  daily  in  April  and 
will  be  increased  in  May.  Oakland  con- 
tinues its  production  of  over  100  cars 
daily.  Paige  and  Jewett  shipments  ap- 
proximated 2700  in  April,  1100  being 
Jewetts.  May  schedules  call  for  3800 
production,   evenly   divided. 

Reo  speed  wagon  output  approximated 
65  daily  with  a  car  production  close  to 
the  100  mark.  Columbia  will  build  1000 
light  sixes  in  May  and  about  500  of  the 
larger  model.  Earl  will  build  60  a  day 
in  V-'\y,  an  increase  from  40  in  April. 
Rickenbacker  completed  the  April  sched- 
ule of  about  500  and  will  increase  this 
to  about  800  in  May.  Durant  has  svhed- 
uled  80  daily  in  May,  increasing  from  60 
in  April.  Liberty  April  production  ap- 
proximated 25  daily  and  will  be  increased 
in  May. 

The  Gray  Motor  Corp.  will  build  about 
200  cars  in  May.  Distribution  of  these 
will  provide  a  number  for  each  of  its 
distributors.  Heavy  production  will  start 
in  June. 

In  the  higher  priced  field,  the  new 
Packard  single  six  shows  a  wide  popu- 
larity, an  output  of  1500  being  scheduled 
for  May  with  increases  to  2000  as  rapidly 
as  they  can  be  made.  Twin  six  produc- 
tion will  approximate  500  and  trucks  a 
similar  number. 

Cadillac  production  is  now  running 
higher  than  100  daily.  Lincoln,  with  de- 
lays in  its  body  shipments  owing  to  the 
custom  nature  of  the  work,  had  an  output 
of  about  500  in  April,  which  will  be  in- 
creased to  about  800  for  May.  Wills  Ste. 
Claire  is  doubling  its  factory  force  and 
will  build  about  60  cars  daily   in   May. 
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Men  of  the  Industry  and  What  They  Are  Doing 


Webster  Colburn  in  New  Work 

Webster  Colburn,  since  January,  1918, 
vice-president  and  general  manager  of 
the  Dorris  Motor  Car  Co.,  has  resigned 
both  positions,  effective  immediately,  to 
become  secretary  and  treasurer  of  the  fis- 
cal agency  of  the  American  Union  Hous- 
ing Trust  with  offices  in  St.  Louis.  Col- 
burn has  been  identified  with  the  industry 
for  many  years,  his  earliest  association 
being  in  1903,  when  he  joined  the  forces 
of  the  St.  Louis  Motor  Carriage  Co., 
organized  by  George  P.  Dorris  to  build 
motor  cars.  In  August,  two  years  later, 
he  helped  in  the  organization  of  the  Dor- 
ris Motor  Car  Co.,  manufacturer  of  the 
Dorris  Car.  Colburn  was  secretary  of 
the  company  until  1918,  when  he  was 
made  vice-president  and  general  man- 
ager. He  will  continue  as  a  director 
of  the  company.  Taking  an  active  part 
in  St.  Louis  automobile  trade  circles, 
Colburn  served  as  vice-president  of  the 
dealer  association  of  that  city  last  year 
and  is  now  active  as  a  director.  He  has 
also  been  at  the  head  of  the  drivers' 
school  of  the  St.  Louis  Safety  Council. 

Culver  Made  Dorris  Manager 

J.  F.  Culver  has  been  elected  general 
manager  of  the  Dorris  Motor  Car  Co. 
to  succeed  Webster  Colburn,  who  re- 
signed to  devote  himself  to  other  busi- 
ness interests.  Culver  will  continue  as 
secretary-treasurer  of  the  company.  He 
was  born  in  Connellsville,  Pa.,  moving 
at  an  early  age  to  Louisiana,  Mo.  His 
first  position  was  addressing  envelopes 
for  the  Stark  Brothers  Nurseries  &  Or- 
chards Co.  Later  he  became  office  man- 
ager of  that  concern  and  was  elected  to 
the  directorate.  In  1917  he  went  to  St. 
Louis  and  entered  the  Dorris  company  in 
a  minor  position.  He  was  made  auditor 
subsequently  and,  in  less  than  a  year's 
time,  was  elected  secretary  and  treas- 
urer. 

Bonham   Changes   Companies 

F.  A.  Bonham  has  resigned  as  manager 
of  parts  and  service  for  the  Chevrolet 
Motor  Co.  with  headquarters  at  Detroit 
and  has  accepted  a  similar  position  with 
Durant  Motors,  Inc.  His  headquarters 
will  be  at  the  Long  Island  City  Durant 
plant. 

J.   M.    Hibbard    Again    Active    President 

J.  M.  Hibbard  has  returned  to  the  Au- 
tomobile Crankshaft  Co.,  Detroit,  as  ac- 
tive president,  taking  the  place  of  A.  R. 
Demory  who  becomes  chairman  of  the 
board  of  directors. 

Hawk  Joins   Durant 

J.  W.  Hawk  has  been  appointed  sales 
manager  for  Durant  Motor  Co.  of  Michi- 
gan by  M.  B.  Leahy,  general  sales  man- 
ager for  the  New  York,  Lansing  and 
Toronto  plants  of  Durant  Motors^  Inc. 
He  succeeds  Leon  R.  German,  whf   ten- 


dered his  resignation  recently  and  who 
plans  to  enter  business  for  himself. 
Hawk  has  been  identified  with  the  motor 
car  industry  since  1909.  Originally  with 
Overland,  he  later  joined  the  Chalmers 
sales  staff  and  since  1915  has  been  con- 
nected with  the  sales  department  of  Chev- 
rolet Motor  Co.  as  zone  sales  manager  in 
Texas  and  other  sections  of  the  country. 
More  recently  he  has  served  as  special 
representative  of  the  sales  department 
of  Chevrolet,  with  headquarters  in  De- 
troit, a  position  which  he  leaves  to  join 
the    Durant   staff. 

Directs  Hudson  Advertising 

William  A.  James  has  been  appointed 
advertising  manager  of  the  Hudson  Mo- 
tor Car  Co.,  succeeding  George  W.  Gush- 
ing, who  resigned  recently  to  enter  the 
advertising  agency  business  in  Buffalo. 
James  has  been  connected  with  Hudson- 
Essex  for  a  number  of  years,  being  first 
in  the  sales  and  technical  service  depart- 
ments. He  entered  the  advertising  de- 
partment a  year  ago.  Previous  to  his 
factory  connection  he  served  as  an  auto- 
mobile salesman  in  the  retail  field  for 
a  number  of  years. 

Jacobson  Resigns  as  J.  &  D.  Head 

Edward  J.  Jacobson  has  resigned  as 
president  of  the  J.  &  D.  Manufacturing 
Co.  and  has  been  succeeded  by  George 
Southard,  who  has  been  treasurer  for 
the  past  six  years.  Before  coming  to 
Pittsfield,  Southard  was  vice-president 
of  the  Franklin  Trust  Co.  and  in  charge 
of  its  New  York  branch.  He  has  been 
general  manager  of  the  J.  &  D.  Manu- 
facturing Co.  since  joining  the  organiza- 
tion, and  under  his  direction  it  has  made 
material  progress.  The  company  is  the 
outgrowth  of  the  Pittsfield  Spark  Coil 
Go. 

Partridge  Represents  Marmon 

E.  S.  Partridge,  one  of  New  York's 
pioneer  motor  car  dealers,  has  been  ap- 
pointed special  representative  of  the 
Marmon  Automobile  Co.  of  New  York 
for  the  metropolitan  district.  He  is  spe- 
cializing in  sales  analysis. 

Maxon  Resigns  from  Durant 

L.  D.  Maxon  has  resigned  as  purchas- 
ing agent  of  the  Durant  Motor  Co.  of 
Michigan.  The  resignation  is  due  to  the 
fact  that  purchasing  for  all  Durant  en- 
terprises will  be  concentrated  in  New 
York  and  Maxon  preferred  tc  maintain 
";is   home   in   Lansing. 

Wallace  Succeeds  Figgie 

W.  H.  Wallace  has  been  appointed  sales 
manager  of  the  Perfection  Spring  Co., 
Cleveland,  by  Dan  C.  Swander,  general 
manager,  to  succeed  H.  E.  Figgie,  who 
is  leaving  the  organization.  Wallace  has 
been  with  the  Perfection  company  for 
some  years  in  the  capacity  of  sales  en- 
gineer. 


Melcher  Managing  Oneida  Truck 

L.  W.  Melcher,  formerly  factory  man- 
ager of  the  La  Crosse  Tractor  Co.  and 
later  with  the  Oshkosh  Tractor  Co.,  who 
has  been  connected  with  the  tractor  de- 
partment of  the  Allis-Chalmers  Manu- 
facturing Co.,  Milwaukee,  for  several 
months,  has  joined  the  Oneida  Motor 
Truck  Co.  of  Green  Bay,  Wis.,  as  gen- 
eral manager.  Lafayette  Markle,  who 
served  as  vice-president  and  general  man- 
ager for  about  two  years,  recently  re- 
turned to  Chicago  and  is  again  engaged 
in  business  as  a  distributor  and  dealer. 
The  Oneida  companyj  which  has  been 
virtually  idle  for  some  time,  has  experi- 
enced a  renewal  of  demand  and  is  getting 
back  to  production  on  a  fairly  satisfac- 
tory scale. 

John  L.  Hibbard  with  Car  Makers 

John  L.  Hibbard  has  been  elected 
president  and  general  manager  of  the 
Maxwell  and  Chalmers  subsidiary  com- 
panies in  Windsor,  Ont.,  where  the  Ca- 
nadian products  of  the  companies  are 
manufactured.  He  will  assume  complete 
charge  of  all  operations  at  once.  Hib- 
bard was  formerly  associated  with  the 
Studebaker  Corp.  of  America,  with  which 
he  served  for  a  number  of  years  as  export 
manager.  Later  he  was  associated  with 
the  Cleveland  Tractor  Co.,  first  in  the 
sales  department  and  later  as  president 
and  managing  director  of  the  Canadian 
branch  of  that  company. 

J.  D.  Isaacs  in  New  Connection 

J.  D.  Isaacs,  service  manager  of  the 
Ford  Motor  Co.  of  Canada,  Ltd.,  has  re- 
signed to  become  president  and  general 
manager  of  Middlesex  Motors,  Ltd.,  of 
London,  Ont.  He  was  one  of  the  early 
employees  of  the  Ford  Canadian  com- 
pany, joining  that  organization  16  years 
ago. 

Smith  with   Better  Tires  Co. 

George  0.  Smith,  for  six  years  iden- 
tified with  the  advertising  of  Sears,  Roe- 
buck &  Co.,  has  resigned  •  to  join  the 
advertising  department  of  the  Better 
Tires  Co.,  Chicago  mail  order  jobbers 
of  tires  and  accessories. 

Joe  Boyer  Joins  Distributor 

Joe  Boyer,  who  has  driven  himself  to 
racing  fame  in  many  of  the  greatest 
speed  contests  of  recent  years,  has  be- 
come associated  with  the  distributing  or- 
ganization of  the  Liberty  Motor  Car  Co., 
as  a  firm  member  of  the  Miller-Judd 
Co.  of  Detroit. 

Gorman  with  Dunbar  Forge 

S.  T.  Gorman,  1013  Dime  Bank  Build- 
ing, Detroit,  has  been  appointed  district 
sales  manager  for  the  Detroit  territory 
for  the  Dunbar  Drop  Forge  Co.,  Chicago. 
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Plants  Speeding  Up  in  All  Branches  of  the  Industry 


Springfield,  Ohio,  Plants  Active 

SPRINGFIELD,  OHIO,  May  2— Last 
week  was  the  largest  week  in  shipments 
that  the  Westcott  Motor  Car  Co.  has  en- 
joyed for  several  years.  Fifty^five  cars 
were  shipped  and  a  number  of  others 
were  driven  away.  These  went  to  Cleve- 
land, Columbus,  Cincinnati,  Pittsburgh, 
Chicago  and  Indianapolis.  The  produc- 
tion schedule  is  increasing  steadily,  and 
the  force  is  being  augmented,  especially 
in  the   paint  and  finishing  departments. 

There  is  a  steady  improvement  in  de- 
mand for  tires,  H.  H.  Durr,  treasurer  of 
the  Victor  Rubber  Co.,  said  in  speaking 
of  the  business  of  this  company. 

Production  is  being  increased  at  the 
plant  of  The  Kelly-Springfield  Motor 
Truck  Co.  to  meet  the  demands  of  the 
trade. 


Rolls-Royce  Takes  on  More  Men 

SPRINGFIELD,  MASS.,  May  1— 
Orders  are  being  received  at  such  a 
gratifying  rate  at  the  Rolls-Royce  works 
that  it  is  planned  to  make  another  ad- 
dition of  200  men  to  the  plant  force  May 
15,  bringing  the  factory  to  practically 
normal  production.  The  feature  of  the 
selling  situation  is  the  continued  large 
demand  for  closed  cars. 

Springfield  Coach  Works  has  doubled 
its  force  employed  in  making  automobile 
bodies,  and  is  turning  out  many  custom 
bodies  for  the  Rolls-Royce  and  other 
makes.  With  its  associate  concern,  the 
Springfield  Harness  Works,  it  is  rushing 
production  of  Hendee   sidecars. 


Dort   Sets   Body    Schedule 

KALAMAZOO,  MICH.,  May  1— The 
Dort  Motor  Car  Co.'s  body  plant  in  this 
city  started  work  in  its  painting  depart- 
ment to-day  and  plans  to  go  on  full  pro- 
duction at  the  earliest  possible  date. 
Robert  Gladfelter,  general  superintendent 
of  the  body  department,  has  been  directed 
to  maintain  a  schedule  of  25  closed  car 
bodies  and  at  least  60  open  car  bodies 
through  May  and  June.  The  company  is 
advertising  for  men.  Rumors  that  the 
company  planned  to  sell  its  Kalamazoo 
plant  and  concentrate  its  production  at 
Flint  are  denied. 


Auburn  Demand  Big 

AUBURN,  IND.,  May  1— The  Auburn 
Automobile  Co.  reports  that  factory  pro- 
duction is  not  able  to  meet  the  demand 
for  its  new  sport  model  and  that  the 
output  is  being  increased  as  rapidly  as 
possible.  

Ford  in   Canada  at  Capacity 

DETROIT,  May  2— "The  Ford  Motor 
Co.  of  Canada  is  operating  at  capacity 
and  indications  are  that  it  will  continue 
to  do  so  throughout  the  year,"  said  W. 
R.  Campbell,  vice-president  and  general 
manager.    "It  looks  as  though  the  year's 


EMPLOY  MEIST    lISCRtASES 

DETROIT,  May  1-— A  further 
gain  of  5766  in  the  number  on  the 
payrolls  of  members  of  the  Em- 
ployers Association,  making  a  new 
high  total  of  151,000  men  for  1922, 
was  reported  at  the  end  of  last 
week.  The  change  represents  a  net 
gain  of  273,033  payroll  hours. 


business  will  be  especially  good.  We  have 
been  operating  at  capacity,  and  all  indi- 
cations are  that  the  black  period  is  over. 
The  company  now  is  employing  close  to 
4000  men  and  turning  out  200  cars  a 
day."  

Diamond  T  Increasing  Output 

CHICAGO,  May  1— The  Diamond  T 
Motor  Car  Co.  is  now  producing  trucks 
at  about  60  per  cent  of  normal  capacity. 
The  output  is  gradually  increasing  to 
keep  pace  with  sales,  which  are  showing 
considerable  improvement.  Officials  of 
the  company  expect  this  year's  business 
to  be  about  as  good  as  1919.  One  of  the 
large  sales  made  recently  was  a  fleet 
of  fifty  l^/^-ton  trucks  to  a  large  baggage 
transportation  company  in  Chicago. 


Packard  to  Add  to  Force 

DETROIT,  May  3— Directors  of  the 
Packard  Motor  Car  Co.  announce  that 
the  schedule  of  production  in  the  prin- 
cipal departments  will  be  increased  50 
per  cent  and  that  1000  workers  will  be 
added  to  its  forces  here.  The  company 
is  now  employing  5500  men,  which  is  an 
increase  of  1500  since  Jan,  1. 


Closes  Dump  Truck  Contract 

KALAMAZOO,  MICH.,  May  1— The 
Kalamazoo  Motors  Corp.  has  closed  a 
contract  with  the  Highway  Contracting 
&  Equipment  Co.,  Chicago,  calling  for 
more  than  $500,000  of  Kalamazoo  dump 
trucks  with  IVz  yard  bodies,  to  be  deliv- 
ered in  regular  monthly  allotments. 
Shipments  are  to  be  started  May  10. 


Ninigret  Adds  Night  Shift 

WESTERLY,  R.  I.,  April  29— The 
Ninigret  Mill,  which  manufactures  tire 
fabrics  for  the  Fisk  Rubber  Co.  has  been 
obliged  to  add  a  night  shift  in  order  to 
take  care  of  a  rush  of  orders.  This  ad- 
dition practically  doubles  the  output  of 
the  plant. 


Oakes  Operating  at  Capacity 

INDIANAPOLIS,  May  1— The  Oakes 
Co.,  manufacturer  of  automobile  parts 
and  metal  stampings,  is  operating  its 
factory  to  capacity,  running  both  a  night 
and  day  shift.  It  reports  that  it  is  manu- 
facturing more  goods  than  at  any  time 
in  its  history. 


C.  G.  Spring  Adds  Plating  Plant 

KALAMAZOO,  MICH.,  May  1— The  C. 
G.  Spring  Co.  is  taking  steps  to  increase 
production  as  fast  as  possible  in  order  to 
take  care  of  its  growing  business.  Chris- 
tian Girl,  president  of  the  company,  an- 
nounces the  addition  of  a  plating  plant 
to  the  equipment,  with  similar  plants  in 
Detroit  and  Chicago. 

The  company  has  sales  branches  and 
service  stations  in  Detroit,  Cleveland, 
Chicago,  Milwaukee  and  New  York  City. 
The  first  four  named  are  on  a  substan- 
tial paying  basis.  Orders  for  the  com- 
pany's heat  treated  steel  bumpers  large- 
ly exceeding  $350,000  have  been  received 
during  the  past  two  weeks. 

It  is  likely  the  next  change  in  produc- 
tion plans  will  be  to  announce  operation 
of  the  plant  for  the  full  24  hours  daily, 
with  enough  shifts  of  men  to  take  care 
of  the  extended  schedule. 


Spring  and  Axle  Shipments  Gain 

WILKES-BARRE,  PA.,  May  2— F.  L. 

Martin,  sales  manager  of  the  She'don 
Axle  &  Spring  Co.,  Wilkes-Barre,  has  just 
returned  from  a  business  trip  through 
Texas  and  the  Northwest  and  reports  a 
noticeable  improvement  in  conditions. 
There  is  greater  activity  in  the  oil  sec- 
tion of  Texas,  and  renewed  interest  is 
evident  in  Minneapolis  and  St.  Paul  as 
well  as  other  parts  of  the  Northwest  in 
motor  buses.  Contractors  and  manufac- 
turers of  heavy  merchandise  are  bujing 
trucks  in  Chicago.  The  Sheldon  factory 
in  running  a  night  shift  in  some  depart- 
ments. April  figures  will  show  that  the 
shipments  of  springs  for  motor  cars  were 
more  than  100  per  cent  greater  than  in 
March  and  springs  for  motor  trucks  near- 
ly 100  per  cent  greater.  The  output  of 
ax' OS  for  motor  trucks  will  be  almost 
double  the  shipments  made  during  March. 


Increase  Planned  by  Fuller  &  Sons 

KALAMAZOO,  MICH.,  May  1— Fuller 
&  Sons  Manufacturing  Co.,  maker  of 
truck  transmissions,  is  planning  to  in- 
crease its  production  to  take  care  of  the 
orders  that  are  coming  in,  according  to 
Frank  D.  Fuller,  president  of  the  com- 
pany. The  force  of  men  in  the  factory 
has  been  increased  over  100  in  the  past 
sixty  days,  and  it  is  nlanned  to  add  an- 
other 100  during  May. 


Moon  Looks  for  50  Daily 

ST.  LOUIS,  May  3— The  Moon  Motor 
Car  Co.  is  building  from  42  to  45  cars 
a  day  and  hopes  to  increase  this  number 
to  50  a  day  by  May  15.  The  company 
has  enough  unfilled  orders  on  hand  to 
keep  the  plant  running  at  capacity  until 
July  1.  The  business  is  not  spotty,  but 
sales  are  being  made  in  every  section 
of  the  country.  Several  important  deal- 
er connections  have  been  made  in  the 
past  two  weeks. 


992 


Cletrac  Makers  Form 
Allyne-Zeder  Motors 


Cleveland   Tractor   Co.    Will 
Subsidiary   of    Company 
Manufacturing  Car 


B< 


NEW  YORK,  May  3— The  Cleveland 
Tractor  Co.  will  be  reorganized  as  the 
Allyne-Zeder  Motors  Co.  to  manufacture 
and  market  the  new  six-cylinder  car 
which  is  being  designed  by  F.  M.  Zeder, 
formerly  chief  engineer  of  the  Willys 
Corp.  and  the  Studebaker  Corp.  The  re- 
organization will  be  brought  about  by 
adding  approximately  $5,000,000  of  new 
capital  to  the  present  assets  of  the  Cleve- 
land Tractor  Co.,  resulting  in  a  corpora- 
tion with  a  capital  of  $10,000,000  of  pre- 
ferred stock  and  200,000  shares  of  no  par 
common  stock.  It  is  not  expected  that 
there  will  be  a  public  offering  of  the  new 
stock  as  the  entire  issue  will  be  taken 
by  private  subscription. 

New  Plan  Is  Ready 

A  new  corporation  subsidiary  of  the 
Allyne-Zeder  Motors  Co.  will  be  organ- 
ized under  the  name  of  the  Cleveland 
Tractor  Co.  and  will  continue  the  market- 
ing of  Cletracs  as  well  as  a  new  one-ton 
truck  embodying  advanced  details  in  de- 
sign, engineered  by  Rollin  H.  White.  The 
reorganization  plan  is  practically  ready 
for  submission  to  the  stockholders  of  the 
Cleveland  Tractor  Co.,  and  the  co-opera- 
tion of  several  of  the  larger  stockholders 
practically  assures  its  adoption.  E.  E. 
AUyne,  second  largest  stockholder  in  the 
tractor  company,  whose  name  is  included 
in  that  of  the  new  company,  is  a  director 
of  the  Aluminum  Manufactures,  Inc. 

The  Allyne-Zeder  company  will  bring 
back  to  the  automotive  industry  two 
members  of  the  Studebaker  family  who 
have  been  the  prime  movers  in  the  re- 
organization. They  are  Clement  Stude- 
baker, Jr.,  and  his  brother.  Col.  George 
M.  Studebaker.  Both  formerly  were  di- 
rectors of  the  Studebaker  Corp.  and  they 
are  the  controlling  factors  in  the  Citizens 
National  Bank  of  South  Bend.  Both 
have  other  large  financial  interests. 
Clement  Studebaker  will  be  chairman  of 
the  board  and  his  brother  vice-president. 
Rollin  H.  White,  president  of  the  Cleve- 
land Tractor  Co.  and  a  director  o:.  the 
Aluminum  Manufactures,  Inc.,  will  be 
president  of  the  new  corporation. 

Hodgkins  to  Direct   Sales 

The  other  officers  will  be  R.  T.  Hodg- 
kins, general  sales  manager  of  the  Cleve- 
land Tractor  Co.,  vice-president;  A.  F. 
Knobloch,  works  manager  of  the  Cleve- 
land Tractor  Co.,  vice-president  and 
works  manager;  F.  M.  Zeder,  vice-presi- 
dent and  chief  engineer;  C.  D.  Fleming, 
president  of  the  Cleveland  Tractor  Co., 
treasurer;  E.  B.  Wilson,  formerly  sales 
manager  of  the  Willys  Corp.,  general 
sales  manager;  0.  R.  Skelton,  formerly 
in  the  engineering  departments  of  the 
Willys  and  Studebaker  corporations  and 
the  Packard  company,  assistant  chief 
engineer;  Carl  Breer,  formerly  in  the 
engineering  departments    of   the   Willys 
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and  Studebaker  corporations,  assistant 
chief  engineer.  J.  O.  Hahn,  formerly 
branch  manager  in  several  cities  for  the 
Studebaker  Corp.,  also  will  be  associated 
with  the  company. 

The  Cleveland  Tractor  Co.  is  an  Ohio 
corporation  with  a  capital  of  $6,000,000. 
It  owns  a  large  plant  in  Cleveland  where 
Cletracs  have  been  turned  out  for  more 
than  five  years.  The  balance  sheet  of 
the  reorganized  company,  based  upon  ap- 
pi'aisals  made  this  year,  shows  total  net 
assets  of  approximately  $10,325,000,  of 
which  about  half  will  be  available  for 
plant  extensions  and  for  working  capital. 
The  other  half  will  be  in  permanent 
assets.  The  present  plant  facilities  and 
shop  organization  will  make  it  possible 
to  proceed  with  the  manufacture  of  the 
new  Zeder  with  a  comparatively  small 
expenditure.  The  productive  capacity 
of  the  factory  will  be  50  automobiles  and 
50  tractors  a  day.  To  provide  for  this 
increased  space,  an  expenditure  of  about 
$1,250,000  will  be  necessary. 

Promoters  of  the  reorganization  ex- 
pect that  a  production  of  12,000  auto- 
mobiles and  12,000  tractors  will  be 
reached  in  1923. 
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Aluminuin  Manufactures 
Completes  Six  New  Cars 

CLEVELAND,  May  3— Although  ex- 
ecutives and  engineers  of  the  Aluminum 
Manufactures,  Inc.,  which  has  four  plants 
in  this  city,  have  carefully  guarded  de- 
velopments, it  has  been  learned  that  the 
corporation  has  completed  six  automo- 
biles of  a  new  design  and  for  some  weeks 
has  been  subjecting  them  to  the  most 
rigid  tests.  Aluminum  has  been  largely 
used  in  the  engines. 

Officers  and  engineers  of  the  company 
decline  to  discuss  the  subject,  and  it  is 
stated  that  several  hundred  thousand 
dollars  have  been  expended  in  the  ex- 
haustive experiments  that  have  been 
made  in  order  to  produce  the  first  six 
cars. 

New  Engine  Built 

The  company's  engineering  department 
has  built  a  new  engine,  and  while  no  data 
can  be  obtained  about  it,  persons  who 
have  seen  it  assert  that  in  it  economy, 
power  and  simplicity  have  been  highly 
developed. 

L.  H.  Pomeroy,  one  of  the  foremost 
engineers  of  England,  came  to  Cleveland 
several  months  ago  and  started  engi- 
neering experiments.  The  six  cars  that 
have  been  built  are  founded  on  his  de- 
velopments. The  engine  has  four  cylin- 
ders, but  that  design  may  not  be  per- 
manent. 

Aluminum  is  to  be  used  largely  in  the 
•nanufacture  of  the  engine  and  the  body. 
it  is  claimed  this  material  will  give  light- 
ness and  strength.  No  statement  as  to 
when  production  would  be  commenced 
could  be  obtained  at  the  plant  of  the 
company. 

E.  E.  Allyne  and  R.  H.  White,  direc- 
tors of  Aluminum  Manufactures,  Inc., 
have  been  prominent  in  promoting  the 
reorganization  of  the  Cleveland  Tractor 
Co.,  which  will  build  the  new  Zeder  car. 


Preliminary  Highway 
Conference  Is  Held 

Manufacturers  Discuss  Questions 

to  Be  Taken  Up  Later  with 

Road   Officials 

DETROIT,  May  2— Broad  questions  of 
highway  financing,  construction,  mainte- 
nance and  operation  were  discussed  yes- 
terday at  a  joint  meeting  of  the  highway 
and  motor  truck  committees  of  the  Na- 
tional Automobile  Chamber  of  Commerce 
and  the  motor  vehicle  conference  com- 
mittees at  the  Detroit  Athletic  Club. 

The  meeting  was  called  as  a  prelim- 
inary to  a  conference  which  is  to  be  held 
in  Washington  next  month,  when  repre- 
tatives  of  the  automotive  industry  will 
discuss  the  same  subjects  with  a  com- 
mittee representing  the  American  Asso- 
ciation of  State  Highway  Officials. 

White  in  Charge  of  Meeting 

The  meeting  here  was  presided  over 
by  Windsor  T.  White,  chairman  of  the 
motor  truck  committee,  who  said: 

The  rapid  .development  of  highway  trans- 
port in  the  past  few  years  has  brought  us  to 
a  point  where  we  are  beginning  to  find  that 
modifications  are  necessary  in  existing 
statutes  to  meet  the  changing  conditions. 
Continued  research  into  highway  transpor- 
tation and  use  has  given  us  a  new  conception 
of  what  this  new  form  of  transportation 
means  to  the  nation  as  well  as  realization 
of  the  need  of  a  more  uniform  treatment  of 
this  subject,  if  the  motor  is  to  be  used  to  the 
best    interest   of   the   public. 

Our  meeting  today  was  concerned  with  a 
discussion  of  the  program  at  Washington. 
We  decided  to  recommend  that  the  meeting 
take  up  the  whole  question  of  highway  de- 
velopment and  motor  vehicle  restrictions  In 
the  hope  that  in  the  interchange  of  informa- 
tion we  can  arrive  immediately  at  the  fullest 
possible  cooperation  between  those  who  make 
the  highways  and  those  who  furnish  the 
motor  vehicles. 

Those  who  participated  in  yesterday's 
discussions  were:  Windsor  T.  White, 
The  White  Co.;  Roy  D.  Chapin,  Hudson 
Motor  Car  Co.;  E.  S.  Jordan,  Jordan  Mo- 
tor Car  Co.;  Geo.  M.  Graham,  Chandler 
Motor  Car  Co.;  A.  J.  Brosseau,  Mack 
Trucks,  Inc.;  William  E.  Metzger,  Co- 
lumbia Motor  Car  Co.;  M.  L.  Pulcher, 
Federal  Motor  Truck  Co.;  Frank  E. 
Smith,  Republic  Motor  Truck  Co.;  David 
Ludlum,  Autocar  Co.;  A.  S.  More,  Denby 
Motor  Truck  Co.;  F.  H.  McKinney,  Pack- 
ard Motor  Car  Co.;  David  Fenner,  Mack 
Trucks,  Inc.;  R.  H.  Salmons,  Selden  Mo- 
tor Truck  Co.;  Robert  Patton.  Pierce- 
Arrow  Motor  Car  Co.;  T.  R.  Dahl,  The 
White  Co.;  Alfred  Reeves,  Harry  Meixell, 
F.  W.  Fenn  and  Pyke  Johnson  of  the 
National  Automobile  Chamber  of  Com- 
merce; B.  B.  Bachman,  president  of  the 
Society  of  Automotive  Engineers,  and 
George  Diehl,  president  of  the  American 
Automobile  Association. 


IOWA  EMPLOYS  MORE  MEN 

DAVENPORT,  IOWA,  May  3— Em- 
ployment in  Iowa  increased  4.8  per  cent 
in  March,  as  compared  with  February  in 
321  identical  firms. 


May  It,  1922 

Another  Price  Cut 
Is  Made  by  Marmon 

Phaelon  Is  Now  Quoted  at  $3,185, 

Being    Second    Reduction 

Announced  This  Year 
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INDIANAPOLIS,  May  1— Reductions 
ranging  from  $515  to  $705  have  been 
made  by  the  Nordyke  &  Marmon  Co.  on 
the  Marmon  car.  This  is  the  second  cut 
in  prices  the  company  has  made  this 
year,  the  first  being  effective  Jan.  3.  The 
new  schedule  is  as  follows: 

Old  Price  New  Price 

4-passenger  Roadster   ...     $3,700  $3,185 

4-passenger  Phaeton     ...        3,700  3,185 

7-passenger  Phaeton     ...        3,700  3.185 

7-passenger  Sedan     5,150  4,385 

4-passenger  Coupe     4,700  3,985 

All  prices  are  f.o.b.  this  city,  subject  to 
war  tax.  Wire  wheels,  shock  absorbers 
and  motometer  are  $190  additional. 

For  some  time  prior  to  May  2,  1921, 
the  price  of  the  7-passenger  phaeton  was 
.$5,000,  a  reduction  being  made  on  that 
date  to  $3,985.  This  price  continued  un- 
til Jan.  3,  this  year,  when  it  was  reduced 
to  $3,700.  On  May  2,  1921,  the  price  of 
the  7-passenger  sedan  was  lowered  to 
$5,275  from  $6,600,  which  prevailed  be- 
fore that  date,  and  on  Jan.  3  a  further 
cut  was  made  to  $5,150. 


Three  Car  Manufacturers 

Make  Changes  in  Lists 

NEW  YORK,  May  4— The  following 
price  revisions  have  been  announced  by 
the  Paige-Detroit,  Chalmers  and  Brew- 
ster companies: 

Paige,    6-66                             Old  Price  New  Price 

4- Passenger     $2,245  $2,495 

3- Passenger     2,495  2,245 

Chalmersi  (117  WB) 

Coupe     2,095  1,995 

Sedan     2,395  2,295 

Brewster 

4-Passenger     6,000  5,000 

7- Passenger     6,000  5,000 

Sedan     9,200  7,000 


Goodyear  Will  Continue 

Its  Old  Price  Schedule 

AKRON,  May  3— In  the  face  of  per- 
sistent rumors  that  tire  prices  would  be 
increased  May  1,  the  Goodyear  Tire  & 
Rubber  Co.  of  Akron,  at  sales  confer- 
ences of  branch  and  district  managers 
and  field  representatives,  held  simulta- 
neously Monday  of  this  week  throughout 
the  United  States,  announced  a  continua- 
tion of  its  old  price  schedules  on  prac- 
tically all  lines  of  tires. 

In  addition  the  Goodyear  Co.  announces 
introduction  of  a  new  line  of  cross-rib 
tires  to  be  known  as  the  Wingfoot  tires. 
These  tires  will  sell  slightly  below  the 
standard  cord  tire  lists. 


PORTAGE  TIRES  REDUCED 

AKRON,  OHIO,  April  28— The  Seiber- 
ling  Rubber  Co.  has  announced  a  reduc- 
tion approximating  10  per  cent  straight 


IJSDIAJSAPOLIS  RACE 
ISOW  HAS  19  EISTRIES 

INDIANAPOLIS,  April  27— Fol- 
lowing are  the  entrants  thus  far 
for  the  Indianapolis  sweepstakes 
which  will  be  run  on  the  -peedway 
here  Tuesday,  May  30,  together 
with  the  drivers  so  far  as  they  have 
been   determined: 

Car:  Driver: 

Duesenberg De  Palma 

Duesenberg    Hartz 

Duesenberg    W.  Reid 

Duesenberg    P^etterman 

Frontenac   Mulford 

Frontenac Wanderlisp 

Frontenac   

Frontenac Kortner 

Frontenac    Kline 

Frontenac Failes 

Frontenac De  Paolo 

Frontenac    Baker 

Disteel-Duesenberg    Hearne 

Ballot   Goux 

Ballot 

Leach     Elliott 

Peugeot    Wilcox 

De  Wehr   Davidson 

Fronte-Ford    Howard 

Probable   Entrants 

Monroe 

Monroe 

Monroe 


through  the  line  on  Portage  fabric  tires. 
It  also  has  made  slight  alterations  in 
the  prices  of  Seiberling  straight  side 
cords,  which  brings  the  net  price  on  this 
line  into  conformity  with  standard  lists. 


G.  M.  TRUCK  REDUCED 

PONTIAC,  MICH.,  May  2— Another 
price  reduction,  effective  May  1,  has  been 
made  by  the  General  Motors  Truck  Co. 
The  prices  follow: 

Old  Price     New  Price 

1-ton     $1,495  $1,295 

2-ton      2,775  2,375 

3^2-ton     3,950  3.600 

5-ton     4.350  3,950 


WATSON  TRUCK  HIGHER 

CANASTOTA,  N.  Y.,  May  3— Watson 
Products  Corp.  announces  an  inci-ease  in 
the  prices  of  its  two  models  as  follows: 

Old  Price     New  Price 

1-ton     $1,685  $1,855 

31/2-ton     3,825  4,250 


TRACTOR    PRICES    CHANGED 

NEW  YORK,  May  3— Price  revisions 
have  been  announced  by  the  manufactur- 
ers on  the  following  tractors: 

Old  Price     New  Price 

Automotive    $1,785  $1,250 

Wallls     995  1,195 


ORDERS  A  KISSEL  FLEET 

HARTFORD,  WIS.,  May  3— A  fleet 
of  thirty  special  highway  construction 
trucks  built  by  the  Kissel  Motor  Car  Co. 
of  Hartford,  Wis.,  has  been  purchased 
by  the  George  M.  Gross  Construction  Co. 


New  Price  Cut  Made 
on  Fordson  in  Peru 


Is  Listed  at  Around  .S87.5 — Coun- 
try Con.sidering  Alcohol  a.s 
Automotive  Fuel 


LIMA,  PERU,  April  9  (by  mail)  — 
During  March  the  price  of  Fordson  was 
again  reduced.  Successive  reductions 
have  brought  down  the  Fordson  from 
U  350  to  LJ  250.  (LJ,  Peruvian  pound, 
par  value  |4.84;  present  value,  ^3.35  to 
$3.50  in  round  numbers.) 

Not  a  little  interest  is  being  taken  in 
Peru  in  the  use  of  alcohol  as  automotive 
fuel.  Peru  can  produce  fuel  alcohol  at 
a  cost  that  will  enable  it  to  be  sold  very 
cheaply.  Its  adoption  for  automotive 
power  would  benefit  two  industries:  It 
would  lend  to  establishment  in  Peru  of 
a  new  national  industry,  the  manufacture 
of  fuel  alcohol;  it  would  make  the  use  of 
automotive  transportation  in  Peru,  some- 
what held  back  by  the  high  price  of  gaso- 
line, more  general.  The  possible  use  of 
alcohol  in  Peru  for  automotive  power 
in  the  near  future  should  be  borne  in 
mind  by  American  manufacturers  of 
automobiles  and  trucks  and  acted  upon. 


British  Bentley  Reported 
Indianapolis  Race  Entry 

PARIS,  April  22  (bij  7naU)—A  Brit- 
ish Bentley  car,  to  be  driven  by  W.  Doug- 
las Hawkes,  will  be  one  of  the  contes- 
tants in  the  forthcoming  Indianapolis 
500  mile  race.  This  is  the  first  appear- 
ance of  this  car  and  driver  in  America. 
The  Bentley  car  is  a  regular  production 
sporting  type,  with  a  four  cylinder  en- 
gine of  80  by  149  mm.  bore  and  stroke, 
giving  a  piston  displacement  just  inside 
the  3-litre  limit. 

Fresh  from  his  campaign  in  Sicily, 
where  he  won  second  place  on  a  2-litre 
Ballot  in  the  Targa  Florio  race,  Jules 
Goux  is  preparing  to  sail  for  America 
aboard  La  France  on  April  29.  The 
French  driver,  who  will  be  accompanied 
by  Mrs.  Goux,  is  bringing  with  him  a 
couple  of  Ballot  8-cylinder  in  line  racing 
cars,  which  have  been  very  carefully 
prepared  for  this  contest  in  the  Ballot 
shops  in  Pari:,  and  on  French  roads. 
Goux,  who  knows  Indianapolis  condi- 
tions better  than  any  other  European, 
is  confident  of  placing  his  car  among 
the  leaders.  The  driver  of  the  second 
Ballot  car  has  not  yet  been  announced. 


AUTOCAR  CO.  SUES  ON  NAME     . 

PHILADELPHIA,  May  3— The  Au- 
tocar Co.,  Ardmore,  Pa..  to-d»5-  filed  a 
bill  in  United  States  District  Court, 
seeking  an  injunction  against  the  Peters 
Autocar  Co.,  of  Bethlehem,  Pa.,  and 
De  Veillier  &  Co..  enjoining  them  from 
making  use  of  the  name  Autocar.  The 
bill  of  complaint  sets  forth  the  original 
name  was  registered  as  a  trademark  in 
the  Patent  Office  in  1903  and  asks  that 
damages  be  assessed. 
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Plan  Five  Sessions 
for  S.  A.  E.  Meeting 

Technical  Program  for  Gathering 

at    White    Sulphur    Springs 

Practically  Completed 


NEW  YORK,  May  3— The  technical 
program  for  the  summer  meeting  of  the 
Society  of  Automotive  Engineers  at 
White  Sulphur  Springs,  June  20,  has  been 
practically  completed.  Five  sessions  have 
been  decided  upon  to  be  devoted  to 
research,  fuel  and  eng'ines,  passenger 
cars,  aeronautics  and  motor  buses.  An 
unusually  large  attendance  is  indicated 
by  the  fact  that  432  reservations  already 
have  been  made. 

Fuel  Tests  to  Be  Described 

A  report  from  the  research  depart- 
ment of  the  society  will  be  presented  by 
Dr.  H.  C.  Dickinson.  This  report  will 
treat  principally  the  motor-fuel-volatility 
and  highway-research  projects  in  which 
the  society  has  been  participating.  Fuel 
tests,  which  are  being  conducted  as  out- 
lined by  the  research  department,  the 
Bureau  of  Standards  and  the  Bureau  of 
Mines  with  the  full  support  of  the  Na- 
tional Automobile  Chamber  of  Commerce 
and  the  American  Petroleum  Institute, 
will  be  described.  W.  S.  James  of  the 
Bureau  of  Standards  will  present  a  paper 
describing  tests  now  under  way  as  a  part 
of  the  S.  A.  E.  fuel  research  program. 
He  will  describe  a  device  perfected  by 
the  bureau  which  records  graphically  the 
fuel  consumption  of  a  passenger  car 
while  it  is  being  operated  under  ordi- 
nary driving  conditions.  An  analysis 
of  records  kept  over  a  long  period 
discloses  some  rather  unusual  facts 
which  command  the  attention  of  all  who 
covet  an  increased  number  of  miles  per 
gallon. 

Several  papers  will  be  presented  in  the 
fuel  and  engine  session.  Thomas  Midg- 
ley,  Jr.,  will  submit  some  data  on  the 
characteristics  of  blended  fuels.  Two 
papers  will  be  contributed  on  the  pump- 
ing of  oil  in  engine  cylinders,  a  current 
problem  demanding  special  study.  One 
of  these  will  be  presented  by  an  engine 
designer,  A.  A.  Bull,  and  the  other  by  a 
lubrication  engineer,  G.  A.  Round.  A 
paper  on  the  present  status  of  the  hot- 
spot  method  of  handling  fuels  of  low 
volatility  will  complete  the  group  of 
papers  in  this  session.  This  will  be  pre- 
sented by  F.  C.  Mock. 

To  Discuss  Spring  Suspension 

In  the  passenger  car  session,  H.  M. 
Crane  will  present  a  rather  novel  design 
of  spring  suspension  for  discussion.  The 
wider  adoption  abroad  of  overhead  cam- 
shaft passenger-car  engines  may  indicate 
the  tendency  of  future  engine  design  in 
this  country,  and  a  paper  on  the  sub- 
ject will  be  presented  by  P.  M.  Heldt.  J. 
B.  Bray  will  present  some  constructive 
criticisms  of  the  engineer's  present  at- 
titude toward  service  and  maintenance 
work. 

The    aeronautic    session    will    include 
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papers  on  several  phases  of  aircraft 
progress.  Only  two  of  these  can  be  defi- 
nitely announced  at  the  present  time, 
these  being  offered  by  Capt.  G.  E.  A. 
Hallett  of  the  air  service  engineering 
staff  at  McCook  Field,  and  Prof.  E.  P. 
Warner.  Capt.  Hallett  will  describe  the 
methods  followed  by  the  air  service  in 
the  design,  experimental  construction  and 
testing  of  its  new  engine  types.  The 
paper  by  Professor  Warner  will  deal  with 
a  method  of  estimating  airplane  perform- 
ance. The  meetings  committee  hopes  to 
secure  additional  papers  for  this  session. 
Two  papers  have  been  scheduled  for 
the  special  motor  bus  session.  G.  A. 
Green  will  treat  of  the  important  factors 
that  influence  bus  design  and  construc- 
tion. R.  E.  Plimpton  will  submit  data 
showing  the  unusual  growth  of  bus  trans- 
portation and  compare  the  many  types  of 
bus  chassis  now  produced,  indicating  the 
particular  service  to  which  each  is  suited. 


May  4,  1922 


FINANCIAL  NOTES 


Perfection  Tire  &  Rubber  Co.  common 
stockholders  of  record  Dec.  1,  1921,  have  been 
offered  the  privileg'e  of  subscribing  at  par 
for  new  8  per  cent  convertible  bonds  in  the 
following  ratios:  Holders  of  $100  par  value  or 
lesa  may  subscribe  for  $100  bond;  holders  of 
$100  to  $1,00'0  par  value  of  stock  may  sub- 
scribe for  100  per  cent  of  par  value  of  their 
stock;  holders  of  $1,000  to  $3,000  par  value  of 
stock  may  subscribe  to  the  extent  of  75  per 
cent  of  their  holdings,  and  holders  of  $3,000 
or  more  par  value  of  stock  may  subscribe  to 
50  per  cent  of  their  holdings. 

American-La  France  Fire   Engine  Co.,  Inc., 

has  listed  on  the  New  York  Stock  Exchange 
$2,540,600  7  per  cent  cumulative  preferred 
stock.  The  company  reports  that  the  amount 
of  work  on  Jan.  1,  1921,  was  $1,432,000;  that 
$5,845,000  sales  were  made  or  orders  taken 
during  the  year;  that  shipments  totaled 
$6,156,000,  and  the  amount  of  work  on  hand 
Dec.  31,  1921,  was  $1,121,000.  The  present 
year's  output  is  expected  to  reach  $6,000,000. 
Republic  Motor  Truck  Co.  holders  of  first 
mortgage  and  collateral  trust  7  per  cent 
serial  gold  notes  have  been  informed  by 
President  Frank  E.  Smith  that  negotiations 
looking  toward  the  payment  of  coupons  ma- 
turing May  1  and  any  coupons  matured  Nov. 
I,  1921,  as  yet  unpaid,  are  progressing  and 
that  the  company  expects  to  pay  such  cou- 
pons within  ten  days. 

Simms  IVIagneto  Co.  comparative  balance 
sheet  as  of  Dec.  31  shows  cash  on  that  date, 
1921,  of  $178,409,  against  $154,836  in  1920; 
notes  and  accounts  payable,  $560,658,  com- 
pared to  $1,221,908.  The  gross  revenue  for 
1921  was  $541,624  and  deductions,  etc., 
brought  the  year  to  a  close  with  a  deficit  of 
$278,721. 


WHEEL  MAKERS  REORGANIZE 

DETROIT,  May  3— The  Automotive 
Wood  Wheel  Manufacturers  Association 
has  boen  reorganized.  It  dissolved  as 
an  independent  association  when  it  be- 
came affiliated  as  a  group  with  the  Motor 
and  Accessory  Manufacturers  Associa- 
tion. When  that  organization  abandoned 
its  group  activities,  the  wheel  manufac- 
turers decided  to  become  associated  as 
they  were  before  entering  the  M.  A. 
M.  A.  The  work  which  was  carried  on 
prior  to  that  time  will  be  resumed. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


The  decided  ease  which  has  character- 
ized the  local  money  market  recently 
continued  throughout  last  week,  although 
the  market  in  general  was  quiet.  Call 
loans  covered  a  range  of  ZVz  per  cent 
to  5  per  cent,  as  compared  with  ZVz 
per  cent  to  4  per  cent  in  the  previous 
week.  Increased  ease  was  noted  for 
fixed  date  maturities,  4^  per  cent  being 
the  ruling  rate  for  all  periods  from  60 
days  to  six  months,  as  compared  with 
a  range  of  4^/4  per  cent  to  4i/^  per  cent 
in  the  previous  week.  The  prime  com- 
mercial rate  remained  unchanged  at  ^Vz- 

The  bond  market  last  week  was  char- 
acterized by  an  unusually  large  amount 
of  offerings  of  new  securities,  the  total 
amount  being  greater  than  for  any  pre- 
vious week  of  the  year.  The  largest 
single  issue  was  the  offering  of  $100,- 
000,000  of  5  per  cent  gold  bonds  of  the 
Dominion  of  Canada.  The  City  of  New 
York  sold  $45,000,000  of  4^/4  per  cent 
bonds  on  a  4.12  per  cent  basis,  as  com- 
pared with  4.33  per  cent  for  the  issue 
of  4%  per  cent  bonds  offered  last  De- 
cember and  4.46  per  cent  for  the  issue 
of  July,  1917. 

The  U.  S.  Steel  Corp.'s  report  for  the 
first  quarter  of  1922  showed  net  earn- 
ings of  $19,340,000,  as  compared  with 
$19,612,000  for  the  preceding  quarter  and 
$32,287,000  for  the  first  quarter  of  1921. 
With  the  exception  of  the  3  months'  pe- 
riod ending  Sept.  30,  1921,  net  earnings 
for  the  past  quarter  were  less  than  in 
any  similar  period  since  the  first  quar- 
ter of  1915.  Although  January  earnings 
were  the  smallest  reported  for  any  month 
since  February,  1915,  there  was  a  sub- 
stantial increase  during  February,  and 
the  net  earnings  for  March,  $8,505,000, 
were  almost  double  those  of  January. 

The  "number  of  business  failures  re- 
ported for  last  week  was  543,  as  com- 
pared with  485  in  the  previous  week  and 
330  in  the  corresponding  week  of  1921. 
The  Pacific  Coast  section  alone  shows  a 
decrease,  41  failures  having  been  re- 
ported last  week  as  against  48  in  the 
previous  week.  Of  the  total  number  of 
business  failures  57.6  per  cent  involved 
liabilities  of  $5,000  or  more.  This  com- 
pares with  59.5  per  cent  in  the  previous 
week  and  52.4  per  cent  in  the  correspond- 
ing week  of  1921. 


MAY  REORGANIZE  CROW-ELKHART 

ELKHART,  IND.,  May  3— Efforts  are 
being  made  to  reorganize  the  Crow- 
Elkhart  Motor  Corp.  which  was  thrown 
into  receivership  several  weeks  ago.  It 
is  proposed  to  have  the  assets  taken  over 
by  a  new  corporation  which  would  be 
known  as  the  Century  Motors  Co.  Note- 
holders of  the  Crow-Elkhart  company 
are  being  asked  to  accept  first  preferred 
stock  in  a  new  company,  and  merchandise 
creditors  second  prefeiTed  stock.  It  is 
understood  that  interests  not  heretofore 
connected  with  the  "ompany  have  under- 
taken   the   reorganization. 
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S.  F.  Bowser  &  Co.,  Inc.,  manufacturer  of 
oil  tanks  and  pumps  at  Fort  Wayne,  Ind., 
re-elected  the  following  officers  at  its  an- 
nual meeting:  President,  S.  B.  Bechtel; 
vice-presidents,  A.  A.  Bowser,  H.  M.  Bow- 
ser, D.  A.  Corey,  W.  G.  Zhart  and  J.  Wil- 
liam Peterson;  secretary -treasurer,  H.  J. 
Grosvenor.  They  constitute  the  board  of 
directors,  together  with  S.  P.  Bowser,  chair- 
man of  the  board,  D.  G.  Milligan,  director  of 
foreign  sales;  L..  C.  Steger,  director  of  pur- 
chases and  stores,  and  W.  A.  Bersch,  con- 
troller. In  addressing  the  stockholders  on 
the  business  outlook  both  Bowser  and  Bech- 
tel expressed  a  great  degree  of  optimism 
with  regard  to  the  future  of  the  company. 

Cyclemotor  Corp.,  manufacturer  of  the 
Evans  Power  Cycle,  has  been  reorganized 
and  additional  capital  that  has  been  secured 
will  permit  the  acquisition  of  better  and 
larger  plant  facilities  as  well  as  the  general 
promotion  of  international  sales.  The  pro- 
posed new  plant  will  have  a  capacity  of 
30,000  machines,  a  material  increase  over 
the  maximum  capacity  of  5000  at  the  old 
plant.  Under  the  reorganization  the  general 
manager  is  D.  G.  Anderson;  factory  man- 
ager, L.  R.  Evans;  sales  manager,  A.  C. 
Rice;  engineers,  B.  L..  Madden  and  J.  P. 
Merkel. 

Automotive  Accessories,  Inc.,  Kokomo, 
[nd.,  announces  the  change  of  its  name  to 
the  Kokomo  Automotive  Manufacturing  Co. 
and  the  removal  to  its  new  factory,  which 
will  permit  its  output  to  be  increased  500 
per  cent.  There  is  no  change  in  the  per- 
sonnel of  the  organization,  the  new  name 
and  trade  mark,  which  bears  the  word 
Kokomo,  being  adopted  to  identify  the  com- 
pany's goods   more    distinctively. 

Jorgenson  Manufacturing  Co.,  Waupaca, 
Wis.,  manufacturer  of  priming  devices  and 
other  gas  engine  and  automotive  specialties, 
brass  castings,  etc.,  has  filed  a  voluntary 
petition  in  bankruptcy.  Schedules  list  lia- 
bilities at  $44,802  and  assets  at  $120,215. 
The  petition  sets  forth  that  lack  of  working 
ca-jiltal  has  made  it  impossible  to  operate  the 
plant  satisfactorily  for  about  two  months, 
making  a   receivership  advisable. 

Master  Self-Locking  Differential  &  Manu- 
facturing Co.  of  Green  Bay,  Wis.,  is  negotiat- 
ing with  the  Sheboygan  (Wis.)  Business 
Men's  Association  looking  toward  relocating 
in  Sheboygan  and  establishing  a  permanent 
plant  and  offices.  It  has  been  in  production 
on  a  relative  small  scale  for  about  three 
years,  specializing  in  the  manufacture  of  a 
patented  master  locking  device  for  passenger 
and  commercial  cars. 

Dort  Motor  Car  Co.  sales  and  service  de- 
partments in  New  York  have  been  transferred 
to  the  Fisk  Building,  260  West  57lh  Street. 
The  executive  offices  and  whole.sale  sales 
department  as  well  as  the  parts  depot  and 
.service  station  will  be  in  the  Sidney  Bow- 
man Building  at  Broadway  and  132d  Street. 
Frank  C.  Mattern  has  been  appointed  man- 
ager of  the  New  York  branch. 

Clucker  &  Hixson  Co.,  47  Murray  Street. 
New  York  City,  representing  a  number  of 
manufacturers,  has  added  ten  men  to  its 
selling  force,  and  as  a  re.=iult  is  in  a  position 
to  add  one  or  two  lines  to  those  it  now  rep- 
resents. The  company  believes  that  the 
automotive  industry  is  just  at  the  beginning 
of  a  great  wave  of  bu.'^iness  enlargement. 

Goodyear  Tire  &  Rubber  Export  Co.  officers 
are  as  follows:  President.  E.  G.  Wilmer: 
vice-president,  G.  M.  Stadelman,  P.  W. 
Litchfield  and  P.  K.  Espenhain;  assistant  to 
president,  H.  H.  Springford;  treasurer,  P.  H. 
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Hart;  secretary,  C.  A.  Stillman.  Immediate 
direction  of  the  company  will  rest  with 
Espenhain. 

Sharon  Pressed  Steel  Co.  announces  the 
removal  of  its  office  from  66  Broadway,  New 
York  City,  to  its  new  warehouse  in  the 
Dodge  Building,  47  West  Broadway,  where 
It  will  carry  for  demonstration  a  complete 
line  of  trucks,  trailers,  skids  and  other 
pressed  steel  products. 

Gorey  Automotive  Parts  Co.,  354  West  50th 
Street,  New  York  City,  with  branches  at 
Brooklyn  and  Newark,  has  been  appointed 
service  representative  for  the  distribution  of 
genuine  Torbensen  repair  parts.  The  com- 
pany will  stock  a  complete  line  for  all  models 
of  Torbensen  axles. 

Nash  Motors  Co.  has  purchased  for  imme- 
mediate  installation  a  third  electrically 
heated  furnace  of  the  rotary  type  and  of  150 
kw.  capacity,  manufactured  by  the  George 
J.  Hagan  Co.,  Pittsburgh. 

Stover  Signal  Engineering  Co.  has  moved 
into  its  new  location  at  Racine,  Wis.,  and 
will  devote  its  plant  facilities  entirely  to  the 
manufacture  of  high  quality  and  distinctive 
automobile  signals. 

E.  D.  Clapp  Manufacturing  Co.,  Auburn, 
N.  Y.,  manufacturer  of  drop  forgings,  has 
opened  offices  in  the  General  Motors  Build- 
ing, Detroit,  under  the  management  of 
Nathan  H.  Jewett. 
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Friend  Files  Bankruptcy 

Petition  as  Individual 

MILWAUKEE,  May  1  —  Otis  C. 
Friend,  Racine,  Wis.,  widely  known  in 
the  automotive  industries,  has  filed  a 
voluntary  petition  in  bankruptcy  as  an 
individual,  in  the  Federal  court  at  Mil- 
waukee. He  gives  his  liabilities  as  $'288,- 
364  and  his  assets  at  $50,000. 

Friend  formerly  was  president  of  the 
Mitchell  Motor  Car  Co.  and  later  be- 
came head  of  the  United  Motors  Acces- 
sories Corp.,  more  recently  taking  over 
the  Olympian  Motors  Co.  of  Pontiac, 
Mich.,  which  became  the  Friend  Motors 
Corp. 

Of  the  liabilities  $238,597  is  secured. 
The  largest  debt  is  a  conditional  one  of 
$150,000.  Friend  states  he  endorsed  a 
note  in  that  sum  given  to  the  Gotham 
National  Bank  of  New  York.  The  name 
of  the  payor  is  not  given  in  the  petition. 
The  debt  is  secured  by  bonds  of  the  Olym- 
pian Corp.  The  assets  of  $50,000  con- 
sist of  a  loan  made  to  the  Friend  Motors 
Corp.  of  Pontiac. 

Friend  Motor  Plant  Sold 

PONTIAC,  MICH.,  May  3— The  prop- 
erty of  the  Friend  Motor  Car  Co.  was 
bid  in  for  $150,000  by  the  Gotham  Na- 
tional Bank,  New  York,  at  a  mortgage 
foreclosure  sale  here  yesterday.  The 
bank  was  the  only  bidder  at  the  sale, 
which  was  ordered  by  Federal  Judge 
Tuttle.  The  property  recently  was  ap- 
praised at  $450,000.  The  building  for- 
merly was  occupied  by  the  Olympian  Mo- 
tors Co.  and  prior  to  that  time  was  used 
to  manufacture  the  Carter  Car. 


DIRECTOR  OF  NATIONAL  DIES 

INDIANAPOLIS,  April  27— James  B. 
Curtis  of  New  York,  director  and  gen- 
eral counsel  of  the  National  Motor  Car 
&  Vehicle  Corp.,  died  here  to-day  from 
heart  disease. 


BUYERS  are  once  more  making  prices  In 
the  sheet  market.  Their  Influence  upon 
values,  however.  Is  of  quite  a  different  sort 
from  that  v\/hlch  they  exerted  earlier  in  the 
year,  when  sellers,  hungry  for  orders  to  keep 
the  wheels  of  their  mills  turning,  could  ill 
afford  to  turn  their  backs  upon  proffers  of 
business,  even  though  the  prices  stipulated 
by  buyers  were  sorely  disappointing.  To- 
day  buyers  who  are  short  of  sheets  tempt 
sellers  with  higher  prices  than  those  quoted 
by  the  latter  themselves  so  as  to  make  up 
the  shortage  in  their  supply.  The  sheet 
market's  future  depends  to  a  large  extent 
upon  just  how  far  these  buyers  will  go  In 
the  matter  of  offering   inducements. 

Automotive  consumers  who  placed  sheet 
orders  for  second  quarter  on  too  conservative 
a  scale,  and  who  sought  unsuccessfully  to 
have  deliveries  maturing  In  June  shipped  In 
May,  are  striving  hard  to  induce  this  or  that 
mill  to  accept  an  extra  order  for  rush  deliv- 
ery. Producers  sit  tight  and  assert  that 
their  operating  capacity  Is  fully  engaged 
over  the  next  two  months.  This  is  more  or 
less  true,  b''t  when  producers  declare  them- 
selves out  of  the  market  It  is  in  many  cases 
an  invitation  to  consumers  to  bid  against  one 
another  for  preferred  deliveries.  Provided 
Inducements  are  offered  most  operating 
schedules  are  sufficiently  elastic  to  permit  of 
a  fllling-ln  tonnage  being  squeezed  in  here 
and  there.  Already  the  word  has  gone  forth 
that  price  Is  no  object  with  automotive  con- 
sumers who  underestimated  their  sheet  re- 
quirements earlier  in  the  year  and  who  are 
now  being  forced  to  remedy  this  error  of 
judgment. 

One  Mahoning  valley  rolling  mill  has  ad- 
vanced Its  price  for  22  gauge,  full  finished 
sheets  to  4.75c.  Another  refuses  to  book 
additional  business  at  4.50c.  Non-Integrated 
mills  are  suffering  from  a  decided  shortage 
in  the  supply  of  sheet  bars,  and  broad  hints 
have  been  thrown  out  that  at  $35,  Pittsburgh 
or  Youngstown,  or  at  $6  above  the  recent  $29 
level,  one  or  two  obliging  sellers  might  be 
found.  In  all  probability  sonie  of  the  rolling 
mills  sold  more  sheets  than  the  bar  supply 
they  had  contracted  for  would  yield. 

Pig  Iron. — Xo.  2  foundry  is  being  quoted 
at  721  in  in  the  Chicago  and  at  $22  in  the 
Cleveland  market,  and  there  is  talk  of  an- 
other $1  per  ton  advance  in  the  near  future. 
Automotive  foundries  generally  are  buying 
for  late  May  and  June  deliveries. 

Steel. — A  better  demand  for  automotive 
alloy  steels  is  noted.  Nickel  steels  are  gen- 
erally quoted  lower,  the  3V^  per  cent  (S.'VE 
series  2300)  is  held  at  5>4c.  for  bars  and  the 
low  nickel  steel  ,S.\E  series  3100)  is  quoted 
at  4%c.  for  bars.  Billets  of  the  latter  grade 
are  quoted  at  $75  for  the  large  and  $85  for 
the  small  size.  The  3%  per  cent  billets  are 
quoted  at  $Ori  for  the  large  and  $105  for  the 
small.  CTirome  steel  vS-^E  series  SIOO'V  is 
quoted  higher  at  4c.  for  bars  and  $70  for  the 
large  and  $S0  for  the  small  billeU?.  Pitts- 
burgh base.  Oold-drawn  steel  bars  are 
firmer  at  2c..  base  Pittsbui-gh,  Both  hot- 
and  cold-rolled  strip  steel  are  strong  at  pre- 
viously named  levels. 

Aluminum. — Sellers  of  foreign  aluminum 
are  fighting  shy  of  committing  themselve<!  on 
import  orders  pending  passage  of  the  new 
tariff  bill.  The  market  is  steady  with  auto- 
motive consumers  active  buyers.  The  domes- 
tice  producers  are  more  energetic  in  meeting 
foreign  competition. 

Copper. — The  outlook  is  for  gradual  im- 
provement of  prices. 
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SHOWS 
Nov.     13-18  —  Chicago.      Annual 
Show  and    Meeting  of   the 
Automotive  Equipment 

Association. 

FOREIGN   SHOWS 

March  10-July  31 — Toklo,  Japan, 
Peace  Exhibition. 

May  —  Shanghai.  Exhibition  of 
Road  Building  Material. 

May,  1922— Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive     Section. 

May  1-lB  —  The  Hague.  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24-June  5 — Barcelona,  Spain, 
Automobile  Show  under 
Dealers'  Direction. 

May.  28 -June  5 — Pragrie.  Motor 
Show.     Hotel  de  Vllle. 

July  1-24 — Ijondon  (Olympla). 
Aircraft  Exhibition. 

Sept.  1922  —  Rio  de  Janeiro. 
Brazil.  Automobile  exhib- 
its In  connection  with  the 
Brazilian    Centenary     Aa- 
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sooclaQ8,o 
Brazileria. 


Automoblllsta 


Sept.  15-20— The  Hague.  Auto- 
mobile Show. 

September — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  4-15  —  Paris,  Automobile 
Show,  Grand  Palais. 

Oct.  12-23— London  (Olympla). 
International  Commercial 
Vehicle    Exhibition. 

Nov.  3-11  —  London  (Olympia). 
Automobile  Show. 

Nov.  10-Dec.  19  —  Brussels. 
Automobile  Show,  Palais 
de  la  Clnquantenalre. 

Nov.  29 -Dec.  4 — London  (OljTn- 
pla).  Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick   Road,    Coventry. 

November — B  uenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Automovil  Club 
Argentino. 

RACES 

May  30  —  Indianapolis  Inter- 
national Sweepstakes. 

July  15  —  Strasbourg,  French 
Grand  Prix. 


CONVENTIONS 

May  8-10 — New  York,  National 
Association  of  Manufac- 
turers. 

May  10-12— Philadelphia,  Ninth 
National  Foreign  Trade 
Convention  of  the  National 
Foreign  Trade  Coun'jll. 

May  12 — New  York,  Annual 
Meeting,  National  High- 
way Traffic  Association,  at 
the  Automobile  Club  of 
America. 

May  16-17— Detroit.  Semi-An- 
nual  Convention,  Factory 
Service  Managers,  Na- 
tional Automobile  Cham- 
ber of  Commerce,  Hotel 
Statler. 

May  16-18— Washington,  D.  C. 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
thr  United   States. 

May  19-20— St.  Louis,  Annual 
Meeting'  of  the  American 
Automobile  Association. 

May  22-25— New  York,  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Mount- 
ain Inn. 

June  11-15 — Milwaukee,  Annual 
International      Convention 


of   the   Associated    Adver- 
tising Clubs  of  the  World 

June  19-20 — Detroit.  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

Tune  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  HaU  Hotel. 

August  28  -  Sept.  2  —  Detroit, 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of   Commerce. 

S.   A.   E.   MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer meeting  of  Society  of 
Automotive  Engineers. 
Indianapolis,  May  8;  Chi- 
cago, May  12;  Detroit,  May 
19.  The  Pennsylvania,  sec- 
tion will  hold  an  outing  at 
Tonesdale  or  a  body  meet- 
ing on  May  25. 


Hartford  Parts  Sold 
to  Creditors'  Agent 

HARTFORD,  CONN.,  May  3— Robert 
C.  Morris  of  Morris,  Plante  &  Saxe,  New 
York  lawyers  representing  the  creditors' 
committee,  to-day  bought  the  property 
and  business  of  the  Hartford  Automotive 
Parts  Co.  for  $250,000  when  it  was  of- 
fered at  a  receiver's  sale.  The  sale  was 
featured  by  spirited  bidding  on  the  part 
of  possible  purchasers.  It  is  understood 
that  the  creditors  will  continue  the  busi- 
ness. 

The  sale  was  decided  upon  when  it  was 
learned  definitely  that  no  plan  acceptable 
to  the  creditors'  committee  for  the  taking 
over  of  the  business  had  been  offered 
by  the  stockholders'  committee,  and  ne- 
gotiations with  that  committee  were  dis- 
continued. 

The  creditors'  committee  consists  of  A. 
E.  Brion,  chairman;  LeRoy  W.  Campbell, 
vice-president  of  the  City  Bank  and  Trust 
Co.;  E.  L.  Streeter,  Jr.,  New  London; 
B.  P.  Greene  of  New  Haven  and  R.  L. 
Dedham  of  the  Irving  National  Banl  of 
New  York, 


Essenkay  Products  Files 

Petition  in  Bankruptcy 

CHICAGO,  May  2  —  The  Essenkay 
Products  Co.,  manufacturer  of  syn- 
thetic rubber  composition  fillers  for  auto- 
mobile tires,  has  filed  a  voluntary  bank- 
ruptcy petition  in  Federal  court  here. 
The  liabilities  are  listed  in  the  petition 
as  $152,143  and  the  assets  at  $65,439. 
The  company  is  capitalized  at  $500,000. 
The  largest  creditor  is  F.  D.  Mayer,  presi- 
dent of  the  company,  whose  claim  is 
$60,000. 

The  Essenkay  company  was  organized 
ten  years  ago  and  was  the  first  to  pro- 
duce   a    patented    tire    filler    on    a    lirge 


scale.  It  had  factory  branches  in  St. 
Louis,  Detroit,  Cleveland  and  New  York, 
and  factory  representatives  in  seven  for- 
eign countries.  Mayer  said  that  the 
company  would  be  reorganized  and  busi- 
ness continued.  He  added  that  the  com- 
pany suffered  severely  in  the  slump  two 
years  ago,  and  that  although  its  busi- 
ness recently  had  been  good,  it  has  never 
been  able  to  recover  from  the  depression. 


Hupp  Profits,  $383,656 
'     for  First  Quarter,  1922 

DETROIT,  May  2— The  Hupp  Motor 
Car  Corp.  reports  for  the  first  quarter 
of  1922  net  profits  of  $383,656  before 
Federal  taxes,  but  which  after  payment 
of  its  preferred  stock  dividends  are  equal 
to  75  cents  a  share  on  its  519,210  $10 
par  common  shares  outstanding,  or  three 
times  its  quarterly  common  dividend  re- 
quirements of  25   cents  a   share. 

C.  D.  Hastings,  president  of  the  com- 
pany, says: 

Our  dealer.s  have  never  before  en.1oyed  the 
retail  business  in  the  early  months  of  the, 
year  that  they  have  in  1922.  They  are  con- 
stantly oversold  and  crowding  us  for  larger 
allotments.  During  the  first  quarter  6399 
car.«?  wore  sold,  against  2,'?48  for  the  corre- 
siionding  period  for  1021,  an  increase  of  173 
per  cent.  Our  production  schedule  for  the 
present  quarter  is  11,000  cars  and  for  the 
year  30,000  cars. 


House  Passes  Road  Bill 

Appropriating  Big  Sum 

WASHINGTON,  May  2— Federal  ap- 
propriations amounting  to  $140,000,000 
for  road  building  were  authorized  to-day 
when  the  House  passed  the  so-called 
Dunn  bill.  The  measure  provides  for 
$65,000,000  during  the  next  fiscal  year 
and  $75,000,000  for  the  following  fiscal 
year.  It  contains  a  penalty  clause  to 
insure  continuous  highway  development. 


Coast  Sales  of  Star 
In  Charge  of  Mulch 

SAN  FRANCISCO,  May  3— Organiza- 
tion of  the  Star  Motor  Co.  of  California, 
formed  to  distribute  the  Star,  is  virtual- 
ly complete,  according  to  Norman  De- 
Vaux,  formerly  with  the  Chevi-olet  in- 
terests on  the  coast  and  now  president 
of  the  Star  company.  Cliff  Durant  is 
to  be  vice-president,  and  R.  H.  Mulch, 
who  has  been  sales  chief  of  the  Chevrolet 
plant  since  the  withdrawal  of  the  Dur- 
ant interests,  will  head  the  sales  division 
for  the  Star. 

Mulch's  coming  to  the  coast  and  his 
severing  of  his  connection  with  General 
Motors  was  the  surprise  of  the  month. 
When  DeVaux  quit  the  Chevrolet  com- 
pany a  short  time  ago,  preparatory  to 
rejoining  the  Durant  interests,  Mulch 
was  put  at  the  head  of  the  entire  coast 
organization  for  Che\Tolet,  and  it  was 
believed  he  was  anchored  hard  and  fast. 
Mulch  is  here  now,  however,  and  is  hard 
at  work  on  sales  plans  for  the  Star. 

The  Star  is  to  be  manufactured  in  the 
newly  constructed  Durant  factory  in 
Oakland,   Cal. 


Master  Motors  Completes 

Its  First  Bus  Chassis 

CHICAGO,  May  2— Master  Motors, 
Inc.,  has  completed  its  first  motor  bus 
chassis.  The  lower  center  of  gravity, 
secured  by  underslinging  the  springs  and 
a  decided  kick-up  of  the  frame  over  the 
rear  axle,  is  one  of  the  features. 

The  frame  is  fitted  with  out-riggers 
for  mounting  the  body,  which  has  an 
overhang  at  the  rear  of  only  1  in.  The 
forward  end  of  the  chassis  resembles  a 
passenger  car,  in  that  it  is  completely 
fitted  as  to  fenders,  lamps,  nickel-plated 
bumper,  etc. 
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$2000-$3000  Car  Production 
Probably  Less  in  1922 

3.6  per  cent  of  car  production  since  1912  has  consisted 
of  cars  in  this  price  class.  2.5  per  cent  of  1922  sales 
will  probably  be  in  this  group.  Price  cuts  last  year 
caused  drop.    Good  business  for  remaining  makers. 


By  Norman  G.  Shidle 
Charts  and  Statistics  by  Raymond  B.  Prescott 


IN  1922  there  are  17  members  of  the  N.  A.  C.  C.  pro- 
ducing cars  in  the  $2,000-$3,000  class.  These  17 
makers  constitute  20  per  cent  of  the  total  N.  A.  C. 
C.  membership.  Calculations  made  on  the  basis  de- 
scribed in  previous  articles  in  Automotive  Indus- 
tries show  that  about  2.5  per  cent  of  the  total  pro- 
duction in  1922  will  consist  of  cars  in  this  price  class. 
In  other  words,  there  is  21  per  cent  of  the  manufac- 
turers competing  for  2.5  per  cent  of  the  total  busi- 
ness— total  business,  in  this  case,  being  considered 
on  a  production  basis. 

The  production  capacity  of  the  firms  now  making 
cars  of  this  class  is  something  like  70,000.  The  cal- 
culated production  of  the  group  for  1922  is  42,500. 
This  indicates  an  excess  production  capacity  for  the 
group  as  a  whole  of  something  like  40  per  cent. 

Viewing  the  figures  over  a  period  of  years,  it  ap- 
pears that  of  11,162,000  cars  made  and  sold  since 
1912  about  403,000  have  sold  for  prices  between 
$2,000  and  $3,000.  That  is,  3.6  per  cent  of  the  total 
car  production  since  1912  has  consisted  of  cars  in  this 
group. 

Based  on  past  records  there  is  every  indication  that 
the  number  of  cars  produced  and  sold  in  this  price 
class  will  diminish  during  1922.  The  percentage  of 
cars  in  this  group  as  related  to  total  car  production 


will  also  diminish.  These  are  the  chief  facts  concern- 
ing the  present  status  of  the  $2,000-$3,000  group. 

Fig.  1  shows  the  production  of  cars  in  this  price 
class  as  compared  with  the  actual  and  normal  total 
car  production  since  1912.  The  group  as  a  whole  has 
not  followed  very  closely  the  general  trend  of  the  in- 
dustry. The  growth  of  production  in  this  32,000- 
$3,000  group,  for  example,  failed  to  keep  pace  with 
that  of  the  whole  industry  during  period  of  1915 
to  1917,  which  may  be  considered,  in  a  sense,  as  the 
normal  years  in  which  the  ind':stry  was  growing  into 
its  period  of  stability. 

When  normal  growth  was  interrupted  by  the  war, 
however,  this  group  grew  more  rapidly  during  the 
boom  years  than  did  the  entire  industry.  The  fact 
that  this  accelerated  growth  was  due  largely  to  the 
war  boom,  however,  is  indicated  by  the  fact  that  the 
deflation  of  this  group  has  been  more  pronounced  than 
that  of  the  whole  industry. 

Analysis  of  the  curves  showTi  in  Fig.  1  indicates 
that  the  $2,000-$3,000  group  is  rapidly  returning  to 
a  period  in  which  its  progress  will  be  normal  in  rela- 
tion to  the  trend  indicated  for  it  during  the  pre-war 
normal  period.  In  other  words,  the  ratio  of  cars  in  this 
price  class  to  total  cars  produced  will  probably  tend  to 
remain  stationary  and  is  very  likely  to  decrease. 
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As  in  the  $l,000-$2,000  class  discussed  in  a  previous 
article,  there  is  no  apparent  connection  between  the 
number  of  manufacturers  entering  this  $2,000-$3,000 
group  and  the  proportion  of  total  production  that  could 
reasonably  be  expected  by  the  group  for  a  given  year. 

Fig.  2  brings  out  this  point  clearly.  The  only  signifi- 
cant feature  that  appears  is  the  definite  increase  in  the 
number  of  manufacturers  entering  this  group  in  1922 
and  the  definite  decrease  in  percentage  of  total  produc- 
tion that  the  group  may  expect  to  sell. 

Production  is  not  the  only  basis  or  gaging  success,  of 


course,  since  a  company  or  a  price  group  may  be  sound 
and  stable  without  having  kept  pace  with  the  actual 
production  of  its  competitors.  Consequently,  too  much 
emphasis  should  not  be  laid  solely  upon  production 
trends.  The  gross  business  available  in  a  given  price 
group,  for  example,  is  equally  as  important  as  the  pro- 
duction possibilities. 

The  following  table  gives  in  a  general  way  the  gross 
sales  value  of  the  number  of  cars  which  it  is  calculated 
will  be  produced  in  the  various  price  classes  during 
1922,   together  with  the   percentage   of  the  total   gross 
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business.  In  arriving  at  these  figures  for  gross  business, 
the  number  of  cars  calculated  to  be  produced  in  the  given 
price  class  have  been  multiplied  by  the  average  selling 
price  of  a  car  in  that  price  class.  Obviously,  the  results 
will  not  be  exact,  but  they  are  close  enough  for  purposes 
of  comparison  and  discussion. 
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SHOWING  THE  NUMBER  OF  CAR  MA.VUFACTURERS 
IN  RELATION  TO  PERCENT  OF  CAR    SALES    IN  - 
THE  2000  -  3000    PRICE-CLASS    FROM  1912    - 
1921  WITH   THE   ESTIMATE   FOR    1922 

T- 


Price  Class 

Under  $1,000 
$1,000-  2,000 
$2,000-  3,000 
$3,000-  4,000 
Over       4,000 


Gross  Business 

$663,000,000 

459,000,000 

106,250,000 

59,500,000 

42,500,000 
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This  shows  that  the  manufacturers  in  the  $2,000- 
$3,000  class,  comprising  20  per  cent  of  the  total  number 
of  car  makers,  are  competing  for  7  per  cent  of  the  total 
gross  business,  viewed  from  a  financial  standpoint,  and, 
as  noted  previously,  this  20  per  cent  of  makers  are  com- 
peting for  2.5  per  cent  of  the  total  sales,  viewed  from  a 
production  standpoint. 

Considering  sales  competition  in  the  light  of  the  prob- 
able gross  sales  figures  for  1922,  it  would  appear  that 
competition  in  this  $2,000-$3,000  group  is  even  keener 
than  in  the  $l,000-$2,000  group  discussed  in  our  article 
of  March  23.  That  article  showed  that  46  per  cent  of 
the  manufacturers  comprise  the  $l,000-$2,000  group  and 
that  they  are  competing  for  18  per  cent  of  the  total  busi- 
ness, viewed  from  a  production  standpoint;  and  for  34 
per  cent  of  the  business,  viewed  from  the  financial  stand- 
point. 

Few  cars  have  remained  in  this  $2,000-$3,000  price 
group  over  a  period  of  years.  Only  one  car  has  remained 
within  this  price  class  from  1912  to  1922.  New  cars  put 
on  the  market  have  frequently  started  in  this  price 
class,  although  no  new  cars  entered  it  during  1921.  Of 
the  19  cars  entering  this  price  group  since  1912,  11  are 
still  in  existence.  Four  firms  went  out  of  business  while 
members  of  this  price  group.  The  following  table  shows 
the  movement  of  companies  in  and  out  of  this  price  group 
since  1912. 

The  individual  manufacturer  can  make  use  of  these 
data  for  aiding  in  the  solution  of  his  special  marketing 
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Total  in  group. . .  11 

New  cars  

From  lower  price 

group    

From  higher  price 

group    

Out  of  business. . 
To     lower     price 

group    

To    higher    price 
group    


18 
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14 
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13 
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10 
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15 
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22 
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0 
0 

0 
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21 
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17 
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17 
2 


problems  in  the  same  way  as  was  outlined  in  the  discus- 
sion of  the  $l,000-$2,000  group  A  particular  company 
is  concerned  with  determining  as  nearly  as  possible  the 
number  of  cars  which  it  may  reasonably  expect  to  sell 
throughout  the  year.  A  very  close  approximation  of  this 
number  can  be  obtained  by  a  proper  correlation  and 
analysis  of  this  statistical  data.  First,  it  is  necessary 
to  consider  the  limitations  and  probabilities  of  the  price 
group  in  which  the  particular  car  sells.  Then,  the  rela- 
tion of  the  past  progress  of  the  individual  car  in  relation 
to  the  progress  of  the  price  group  must  be  analyzed. 

Increased  business  for  any  given  car  maker  can  come 
only  by  taking  away  some  of  the  business  previously 
held  by  others  or  by  the  retirement  from  business  of 
some  companies,  thus  leaving  more  business  for  the 
remaining  firms. 
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In  trying  to  determine  the  market  for  a  particular  car,  that  the  past  figures  are  not  a  good  basis  for  prediction, 
the  principles  upon  which  this  statistical  data  is  built  but  simply  illustrates  the  necessity  for  taking  into  con- 
must  be  considered  as  well  as  the  figures  themselves,  sideration  such  factors  of  internal  financial  condition  or 
Then  the  figures  must  be  analyzed  in  connection  with  changes,  management  readjustments,  etc.,  which  cannot, 
certain  human  and  economic  conditions  affecting  the  under  any  circumstances,  be  predicted  on  the  basis  of 
particular  make  of  car  and  the  organization  which  is  past  statistical  data, 
selling  it.  The  progress  of  Company  D  is  very  similar  to  that  of 

A  radical  change  cannot  be  expected  by  any  company  Company  A  and  to  that  of  the  price  group  as  a  whole, 

within  a  year.     Human  nature  is  such  that  habit  and  Companies  E  and  F  follow  the  total  group  trend  very 


inertia  play  a  large  part  in  determining  buying  charac- 
teristics and  also  in  molding  organization  methods  and 
ideas.     For  this  reason,   it  is 

logical  to  base  sales  and  pro-     ' ' """ 

duction  plans  for  a  brief  pe- 
riod in  advance  upon  a  study 
of  past  trends. 

Fig.  3  shows  the  production 
progress  of  six  typical  cars  in 
the  $2,000-$3,000  price  group. 
All  of  these  cars  have  fol- 
lowed rather  closely  the  ups 
and  downs  of  the  price  group. 

Company  A,  which  stayed  in 
this  same  price  group  through- 
out the  period  under  discus- 
sion, shows  a  steady  progress, 
somewhat  more  rapid  than  the 
group  as  a  whole  in  the  early 
part  of  the  period.  It  suf- 
fered less  decline  in  the  de- 
pression period  of  1921.  On 
the  basis  of  past  performance 
it  is  reasonable  to  suppose  that 
this  company  will  continue  to 
produce  about  the  same  per- 
centage   of    the    total 


THIS  is  the  third  of  a  series  of  articles 
dealing  with  the  production  possibilities 
of  the  price  class  groups  in  the  passenger 
car  field. 

The  previous  articles  dealt  with  the: 

Industry   as   a   whole — November    17,    1921. 
$l,000-$2,000  price  group^March  23,   1922. 

The  articles  to  appear  in  the  near  future 
are:  the  price  groups: 

Under  $1,000 
$3,000-$4,000 
Over  $4,000 

To  executives  and  those  who  have  the  re- 
sponsibility of  setting  production  schedules 
and  making  business  plans  this  series  of  ar- 
ticles is  of  vital  interest.  The  material  has 
been  secured  from  original,  accurate  research 
and  presents  data  from  a  hitherto  unexplored 
angle. 


closely,  except  for  1921  when  they  took  a  more  decided 

drop  than  the  group  as  a  whole. 

Taken  as  a  whole,  there  is 

"" comparatively   little  variation 

in  the  development  trend  of 
the  various  companies  repre- 
sented on  this  chart.  The  dif- 
ferences are  nothing  like  so 
marked  as  were  those  of  the 
companies  in  the  $l,000-$2,000 
price  class  discussed  in  the 
March  23  article.  The  pres- 
ent curves  may  be  interpreted 
as  indicating  that  companies 
in  the  $2,000-$3,000  price  class 
are  more  closely  dependent 
upon  economic  factors  affect- 
ing the  group  as  a  whole  than 
upon  the  individual  charac- 
teristics and  possibilities  of 
the  various  firms.  The  indi- 
vidual companies  seem  to  be 
more  closely  dependent  upon 
the  progress  of  the  entire 
group  than  is  the  case  in  the 


next  lower  price  class.     Con- 
price sequently,    manufacturers    in 


class  production  as  in  recent 

years.  Its  curve  indicates,  moreover,  that  its  produc- 
tion capacity  is  not  much  in  excess  of  the  number  of  cars 
which  it  may  reasonably  expect  to  produce  during  1922. 

Company  B,  on  the  other  hand,  showed  a  decline  in 
production  during  1920,  a  year  in  which  the  group  as  a 
whole  made  material  progress.  This  action  is  reflected 
in  the  1921  curve  of  Company  B,  which  shows  a  sharp 
deflation. 

The  production  curve  of  Company  C  took  a  much  more 
decided  drop  in  1921  than  would  have  been  expected  on 
the  basis  of  past  performance.     This  does  not  indicate 


this  group  can  probably  esti- 
mate their  production  possibilities  rather  accurately  by 
studying  carefully  the  limitations  and  trends  of  their 
price  group  as  a  whole. 

There  will  be  less  cars  produced  in  the  $2,000-$3,000 
price  class  in  1922  than  there  were  in  1921.  This  is  due 
chiefly  to  the  fact  that  a  large  number  of  cars  in  this 
price  class  last  year  have  dropped  to  a  lower  price  class. 
Thus,  although  fewer  cars  will  be  made  in  the  $2,000- 
$3,000  price  class,  there  is  likely  to  be  an  increased  busi- 
ness for  those  older  companies  left  in  this  particular 
group. 


A  MARKED  expansion  of  the  foreign  trade  activities  of 
the  Department  of  Commerce  will  be  possible  during 
the  coming  fiscal  year,  beginning  July  1,  as  a  result  of 
favorable  action  by  Congress  in  providing  an  increase  of 
approximately  30  per  cent  in  this  part  of  the  Department's 
appropriation.  In  conformity  vnth  the  principle  devel- 
oped during  the  present  fiscal  year  by  the  newly  organized 
Bureau  of  the  Budget,  the  details  of  the  coming  expansion 
of  the  Bureau  of  Foreign  and  Domestic  Commerce  are 
being  outlined  in  the  form  of  a  comprehensive  budget  for 
the  coming  year,  which  it  is  hoped  will  result  in  greater 
economy  as  well  as  more  efficient  administration. 

The  activities  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  have  been  further  intensifiec"  by  the  rapidly 
increasing  number  of  incoming  reports  from  the  consular 
service,  whose  co-operation  with  the  Department  of  Com- 
merce in  the  field  of  trade  promotion  has  proven  to  be 
more  and  more  effective.  The  daily  number  of  such  re- 
ports received  by  the  Bureau  has  grown  from  about  70 
to  120  in  the  course  of  the  past  ten  months. 

In  general  it  may  be   said  that  the  program   for  the 


coming  year  will  be  devoted  very  largely  to  the  strength- 
ening of  the  existing  organization  rather  than  to  the 
addition  of  any  considerable  number  of  new  phases  or 
administrative  units.  This  will  apply  to  the  over-sea 
staff  of  the  Department  as  well  as  to  the  chain  of  district 
offices  throughout  the  United  States  and  the  headquarters 
in  Washington.  It  is  not  probable  that  any  considerable 
number  of  traveling  special  agents  will  be  sent  abroad  to 
study  market  possibilities  for  specific  commodities,  as  has 
been  the  custom  in  years  past.  Aside  from  a  few  brief 
investigations  by  commodity  chiefs  in  such  lines  as  rub- 
ber, textiles,  electrical  goods,  and  lumber,  there  will  be  no 
extensive  field  trips  by  agents  of  the  Department.  The 
funds  ordinarily  used  for  such  travels  will  be  devoted  to 
the  strengthening  of  commodity  intelligence  in  resident 
offices  abroad  and  at  home. 


ACCORDING  to  a  law  recently  promulgated  by  the 
"Grand  Assembly"  of  Turkey,  motor  lorries  for  pub- 
lic purposes  will  be  admitted  into  Turkey  free  of  Customs 
duty.    Oil  and  petrol  will  also  be  admitted  duty  free. 
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Hudson  Adopts  Aluminum  Piston 

New  Hudson  model  carries  piston  similar  to  Essex  design.     Morse  chain 
replaces  gears  in  front  end  drive.  Roller  tappets  used  instead  of  mushroom. 


REFINEMENTS  and  changes  in  the  motor  of  the 
Hudson  super-six  have  resulted  in  considerably 
improved  performance  and  quietness.  Probably 
the  most  significant  change  made  is  the  adoption  of 
aluminum  pistons  similar  to  those  successfully  used  in 
the  Essex  engine.    The  manufacturers  feel  that  in  this 


type  of  constant  clearance  piston,  previous  objections 
to  aluminum  pistons  have  been  overcome.  A  change  has 
been  made  from  the  Essex  piston  design  in  respect  to 
guiding  the  oil  to  the  piston  pin.  The  pin  is  now  a  full 
floating  type.  The  iron  piston  weighed  from  32  to  40 
oz.,  the  latter  being  the  weight  of  the  heaviest  oversize. 


1 — Water   pump   driveshaft   assembly.     2 — On   the   new   Hudson  bodies,  the  seats  are  doweled  into  place.     3 — Crankcase 
more   heavily   ribbed.     A — Hudson  super-six   engine  which    has  been   revised   in   detail 
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but  the  aluminum  piston  weighs  only  16  to  16%  oz. 
The  weights  of  the  piston  are  held  within  limits  of  ^A  oz. 
and  the  weights  of  the  rods  within  the  same  limits.  The 
piston  pin  is  locked  against  end  travel  by  means  of  rings 
in  the  piston  boss,  and  is  made  %  of  an  inch  shorter,  so 
as  to  make  room  for  these  rings. 

The  front  end  drive  has  been  changed  from  a  gear 
drive  to  one  by  Morse  chain.  In  this  installation  the 
water  pump  sprocket  rotates  as  an  idler  on  a  bronze  ad- 
justing eccentric  which  is  drilled  off  center.  The  drilled 
opening  takes  the  water  pump  driveshaft.  The  floating 
bronze  member  is  driven  off  a  driving  flange  on  the 
sprocket  and  there  is  a  floating  member  flanged  to  take 
the  fixed  portion  of  the  coupling.  This  is  drilled  and 
keyed  to  connect  with  the  water  pump  shaft,  which  is 
also  pinned  to  the  fixed  coupling  member.  To  adjust 
the  center  distance  between  the  sprocket  centers  on  the 
chain,  the  adjusting  flange  is  rotated.  The  use  of  this 
modified  type  of  Oldham  coupling  allows  the  fixed  por- 
tion of  the  drive  to  have  a  relative  sliding  action  across 
the  driving  face  on  the  floating  member,  due  to  the  throw 
of  the  eccentric.  This  sliding  portion  is  lapped  to  give 
a  perfect  sliding  fit.  ^ 

Roller  Tappets  Adapted 

Quietness  has  been  gained  by  adopting  the  roller  tap- 
pet system  in  place  of  the  mushroom  tappets.  No  pains 
have  been  spared  to  give  an  accurate  assembly  for  the 
roller  tappets.  For  instance,  there  are  three  grinding 
operations  on  the  roller  pin  held  to  a  limit  of  .0005  in. 

In  spite  of  the  fact  that  the  flywheel  is  somewhat 
lighter,  no  noticeable  vibrations  can  be  detected  in  the 
new  engine.  A  correspondent  of  this  paper  witnessed 
a  demonstration  in  the  final  block  test  during  which  a 
nickel  stood  on  edge  on  top  of  the  cylinder  block  on  an 
engine  running  at  2000  r.p.m.  The  vibration  was  not 
sufficient  to  upset  the  nickel  at  this  speed.  To  compen- 
sate for  the  reduction  in  flywheel  weight  the  crankcase 
has  been  materially  stiffened  by  a  system  of  internal  rib- 
bing and  by  making  some  of  the  walls  heavier.  Further- 
more, the  crankshafts  are  now  put  in  running  balance 


on  an  Olsen  type  of  machine  which  accurately  meas- 
ures the  unbalanced  moment,  indicates  the  point  from 
which  metal  must  be  removed  and  gives  the  weight  of 
the  material  that  must  be  removed  to  put  the  shaft  in 
both  static  and  dynamic  balance. 

Camshafts  are  now  machined  on  the  Melling  automatic 
cam  lathe  made  by  the  Walcott  Lathe  Co.,  which  turns 
25  camshafts  per  hour.  This  has  taken  the  place  of 
three  other  machines  with  a  capacity  of  only  9  per  hour. 
The  new  lathe  turns  all  cams  at  once,  whereas  the  former 
machine  only  turned  six,  after  which  the  camshaft  had 
to  be  shifted  for  the  turning  of  the  other  six  cams. 

Another  interesting  manufacturing  operation  in  con- 
nection with  the  engine  is  the  turning  of  the  pistons. 
With  this  new  machine,  one  of  the  aluminum  pistons  is 
rough  turned  in  14  sec,  which  is  believed  to  be  a  record 
for  this  type  of  piston.  This  operation  is  performed  on 
an  automatic  machine,  which  practically  finish-forms  the 
piston  in  one  operation  from  the  blank. 

Changes  in  Body  Construction 

Refinements  have  also  been  made  in  body  details.  In 
a  number  of  places  woodwork  in  the  framing  of  the  body 
has  been  replaced  by  metal  stampings.  This  is  par- 
ticularly true  of  the  sills  upon  which  the  seat  cushions 
rest.  Instead  of  a  trim  strip  for  holding  the  seat  in 
place,  dowel  pins  are  now  employed.  The  seating  has 
been  rearranged,  the  contour  of  the  upholstery  improved 
to  give  more  comfort,  and  the  battery,  instead  of  being 
hung  in  the  body,  is  now  hung  in  the  chassis  under  the 
seat.  A  change  in  external  appearance  has  been  brought 
about  by  the  elimination  of  the  bevel  edge  on  all  bodies 
except  the  Essex.  Even  the  four-passenger  Hudson, 
which  has  been  knovioi  for  its  characteristic  bevel  edge, 
now  has  a  straight  edge  body.  The  bodies  are  somewhat 
lower  in  appearance,  due  to  a  lower  top  and  windshield. 
The  body  hardware  has  been  improved  and  the  front 
compartment  is  now  provided  with  a  rubber  mat.  The 
robe  rails  are  a  new  type  and  the  instruments  are 
mounted  on  a  contoured  dash  cut-away  for  increased 
leg  room. 


British  Empire  Best  Market  for  Italian  Cars 


THE  principal  market  for  Italian  cars  since  the  war  has 
been  in  the  various  parts  of  the  British  Empire,  with 
Spain  second,  Switzerland  third,  and  Belgium  fourth,  ac- 
cording to  information  submitted  to  the  Automotive  Divi- 
sion of  the  Department  of  Commerce  by  Vice-Consul 
Keene,  Rome.  The  Italian  market  is  far  too  small  to  give 
the  industry  suflScient  work  in  norm.l  times,  and  the  impo- 
sition of  the  circulation  tax  on  automobiles  in  1920  re- 
duced the  consumption  of  cars  to  a  minimum. 

The  automobile  industry  of  Italy,  although  the  young- 
est of  all  the  mechanical  industries  of  that  country,  has 
reached  the  highest  stage  of  development,  and  the  export 
trade  has  attained  high  importance.  Unfavorable  symp- 
toms began  to  be  noted  in  this  foreign  trade,  however, 
in  the  years  preceding  the  war.  and  wnile  exportation 
reached  its  maximum  in  1921,  importations  increased 
steadily.  The  industry  found  itself  in  a  lo^jing  fight  with 
certain  types  of  foreign  cars,  mainly  American.  The  ex- 
portations  were  of  the  heavier  type,  while  the  cars  im- 
ported were  mainly  of  the  lighter  models. 

During  the  war  the  industry  found  plenty  of  work  exe- 
cuting Government  war  orders,  and  for  some  time  after 
the  war  period  manufacturers  were  busy  supplying  the 
demands  of  the  large  number  of  persons  made  wealthy 


by  the  war.  In  the  foreign  fields,  Italian  trade  was  made 
almost  prohibitive  by  the  protectionists'  tariff  policy, 
which  sought  to  preserve  in  time  of  peace  the  belligerent 
isolation  of  war  times.  In  spite  of  these  obstacles  and 
difficulties,  the  automobile  industry  still  found  important 
markets  abroad,  until  in  1919  and  1920  the  export  trade 
equalled  and  even  surpassed  that  of  pre-war  years. 

The  situation  for  the  industry  is  unfavorable  at  present 
on  account  of  the  lack  of  raw  materials,  due  to  the  pro- 
tective tariff  in  force  in  Italy.  The  manufacturers  are 
generally  of  the  opinion  that  the  policy  of  shutting  out  all 
the  foreign  goods  possible,  by  the  imposition  of  drastic 
customs  duties,  must  be  modified  by  the  Government  so  as 
to  permit  the  entry  of  the  raw  materials  necessary  to  the 
industry. 

The  cost  of  production  of  Italian  motor  cars  is  so  high, 
as  a  result  of  the  tariff  barrier,  that  in  certain  instances  it 
allows  American  cars  to  compete  with  them,  according  to 
a  recent  communication  to  the  effect  that  certain  Amer- 
ican-made small  six-cylinder  cars  are  being  sold  in  Italy. 
The  representative  of  the  American  firm  that  sold  the 
cars  thinks  that  an  active  agent  should  be  able  to  do  a 
good  business  in  spite  of  the  adverse  exchange  and  high 
tariff. 
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New  Designs  Added  to  Growing  List 

of  Special  Bus  Chassis 

Garford  and  Fageol  produce  special  chassis  for  bus  and  stage  service. 
Underslung  springs  and  worm  permit  use  of  lower  body  platforms,  while 
kickup  in  frame  gives  necessary  axle  clearance.  Wider  tread  gives  more 
body  space  and  greater  stability.     Unit  powerplant  used  in  Fageol  stage. 


AMONG  the  recent  developments  in  passenger  carry- 
ing vehicles  is  the  production  of  a  special  bus 
chassis  by  the  Garford  Motor  Truck  Co,  While 
this  chassis,  w^hich  is  knovi^n  as  Model  51,  naturally  in- 
corporates cert^n  units  which  are  identical  with  those 
used  in  truck  chassis  of  the  same  make,  it  is  designed 
especially  for  passenger  carrying  purposes.  To  facilitate 
ease  of  entrance  and  egress  the  frame  has  been  so  de- 
signed that  it  is  only  251/2  in.  from  the  ground  when 
loaded,  and  this,  of  course,  helps  to  lower  the  center  of 
gravity  and  decrease  side  sway.  The  frame  is  made  to 
accommodate  bodies  with  seats  for  25  to  29  passengers, 
the  length  being  varied  accordingly.  The  body  space 
measures  247  in.  in  length  in  the  case  of  bodies  accom- 
modating 27  to  29  passengers  and  is  30  in.  shorter  when 
bodies  with  23  to  25  seats  are  provided.  The  wheelbase 
in  the  two  cases  is  192  and  186  in.  respectively.  The 
frame  width  is  36  in.  front  and  52  in.  rear.  The  frame 
is  made  from  ^/k-in.  pressed  steel  having  a  channel  section 
6  in.  deep  with  4-in.  flanges,  and  has  seven  cross  members 
which  are  hot-riveted  in  place.  The  side  members  are 
given  a  kickup  of  about  7  in.  over  the  rear  axle  in  order 
to  provide  the  requisite  axle  clearance,  and  the  springs 
are  underslung. 

The  chassis  is  powered  with  a  four-cylinder  41/4  x 
5y2-in.  Buda  engine  which  is  said  to  have  been  developed 
especially  for  bus  applications.  It  is  equipped  with  mag- 
neto ignition,  and  a  six-volt  electric  starting  and  lighting 


system,  including  a  100-amp.  hour  battery.  The  cooling 
system  includes  a  centrifugal  pump,  four-blade  fan  driven 
by  2-in.  flat  belt  and  a  radiator  with  cast  aluminum  upper 
and  lower  tanks  and  tubular  core.  The  clutch  is  of  the 
multiple  dry  disk  type. 

The  four-speed  gearset  is  mounted  amidship  in  a  three- 
point  support  between  two  cross  members  and  is  provided 
with  a  4  X  10-in.  foot  operated  brake. 

The  universal  joints,  of  which  there  are  four,  are  all 
of  the  metal-to-metal  type.  The  rear  axle  is  a  Timken 
product  and  is  fitted  with  an  underslung  worm  and  ar- 
ranged for  Hotchkiss  drive.  The  road  clearance  is  only 
514  in.  when  standard  36  x  8-in.  solid  tires  are  employed. 
Wheels  are  of  center  cushion  type,  with  metal  spokes,  and 
are  mounted  on  roller  bearings. 

The  hand  operated  brakes  act  upon  rear  wheel  drums, 
which  measure  21  x  3%  in. 

The  front  axle  is  of  the  reverse  Elliot  type  with  3  x 
21 2-in.  drop  forged  center,  arranged  to  accommodate  the 
low  hung  frame.  The  screw  and  nut  type  of  steering 
gear  is  fitted  with  a  20-in.  wheel  and  is  mounted  outside 
the  frame  at  the  left  side.  This  brings  the  operator  well 
to  the  left  and  gives  ample  entrance  room. 

All  springs  are  of  the  semi-elliptic  type,  their  dimen- 
sions being  as  follows :   Front,  42  x  3  in. ;  rear,  60  x  3^  2  in. 

The  tread  or  gage  is  74  in.  rear  and  68  in.  front. 

Among  the  items  of  equipment  not  already  mentioned 
are  a  25-gal.  gasoline  tank  of  lead-coated  steel  with  welded 


New   Garford  bus  has  chassis  especially  designed   for  passenger  carrying  service 
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The    new    Fageol    inter-city   stage   measures   only   6  ft.   3    in.   from    ground   to   roof 


joints,  vacuum  tank,  head  lamps,  tail  and  instrument  board 
lamps  and  electric  horn. 

The  chassis  is  sold  with  or  without  body.  When  the 
body  is  furnished  it  can  be  had  with  various  seating  ar- 
rangements. 

The  Garford  Co.  is  also  marketing  another  new  bus 
known  as  Type  I,  mounted  on  a  standard  Model  15  chassis. 
The  body  is  suitable  for  depot  to  hotel  and  similar  service. 
It  seats  eleven  passengers,  the  seats  being  arranged  along 
the  sides  with  a  wide  aisle  and  space  at  the  right  of  the 
driver  for  hand  baggage,  the  door  being  in  the  center  of 
the  right  side  of  the  body. 

Another  recent  development  in  motor  vehicles  for  carry- 
ing a  considerable  number  of  passengers  takes  the  form 
of  an  inter-city  stage  designed  and  built  by  the  Fageol 
Motors  Co.  especially  for  long-distance  motor  travel,  which 
is  popular  in  California  and  other  parts  of  the  country. 
The  new  vehicle  is  neither  a  truck  chassis  with  a  stage 
body,  nor  a  converted  touring  car  chassis,  but  is  especially 
designed  to  travel  long  distances  with  comfort  and  safety 
even  at  high  speed.  As  will  be  seen  from  the  cuts,  the 
coachwork  and  general  appearance  resemble  that  of  a 
large  closed  car  with  running  boards  and  individual  doors 
giving  access  to  each  of  the  several  seating  compart- 
ments. By  building  a  frame  with  front  and  rear  kickups 
it  has  been  possible  to  maintain  a  low  center  of  gravity, 
with  a  single  step  for  entrance  and  an  overall  height  of 
only  6  ft.  3  in. — less  than  that  of  many  closed  passenger 
cars. 

The  engine  used  is  a  four-cylinder  Hall-Scott,  4^/^  x  5V2, 
said  to   be  capable  of  developing  62  hp.  at   1800.  r.p.m., 
the  maximum  governed  speea.     The  engine  has  overhead 
valves     and    camshaft, 
pressure    lubrica- 
t  i  0  n    through    hollow 
crankshaft   and   chain- 
driven   fan  through 
friction  clutch.     Delco 
ignition,  (starting   and 
lighting  system  is  em- 
ployed. 

The  unit  powerplant 
includes  a  radiator 
carried  on  a  bracket 
attached  to  the  front 
of  the  engine,  and  a 
Brown-Lipe  clutch  and 
gearset.  The  latter 
has  four  speeds  but 
drives  direct  on  third        „  ^    ,  rr       ,.         u.u.^.. 

o  T\  A      \^       '  Rear    end    of    Fageol    stage    chassis    showmg    bridge 

speea,    being  over-  con-truction   of   frame   over   rear   axle 


geared  on  fourth.  The  gear  ratios  are  as  follows:  Low, 
1  to  3.29;  second,  1  to  1.61;  fourth,  1  to  0.78.  The  maxi- 
mum speed  on  the  various  gears  is  given  as  follows: 
11.5,  23.6,  38  and  49  m.p.h.  The  powerplant  has  a  three- 
point  suspension  and  rests  on  Thermoid  pads  presumably 
intended  to  insulate  the  engine  from  the  frame  and 
thereby  minimize  the  effect  of  vibration. 

The  frame,  which  is  built  up  from  6-in.  structural  steel 
channel  weighing  8  lb.  per  ft.,  has  several  cross  members 
hot  riveted  in  place.  The  propeller  shaft  is  made  in  three 
pieces  and  has  two  bearings  in  center  cross  members. 
These  annular  ball  bearings  are  housed  in  metal  casings 
which  are  bolted  to  Thermoid  fabric  disks  and  the  latter 
are  bolted  to  the  cross  member.  The  fact  that  there  is 
no  metal-to-metal  contact  between  bearing  and  cross  mem- 
ber is  said  to  minimize  noise  which  would  otherwise  occur. 
The  bridgework  which  forms  the  kickup  over  the  rear 
axle  is  seen  in  one  of  the  accompanying  cuts.  It  is  said 
to  be  stronger  than  other  portions  of  the  frame.  The  rear 
axle  is  a  semi-floating  Timken,  both  the  worm  and  the 
springs,  which  are  semi-elliptics,  taking  both  torque  and 
drive,  are  underslung. 

The  wheels,  which  are  of  the  laminated  wood  disk  type, 
are  fitted  with  21  x  4-in.  drums  upon  which  both  sets  of 
brakes  bear.  The  brake  shoes  are  of  the  Timken  type  but 
are  cast  from  aluminum  and  lined  with  ^-in.  asbestos- 
wire  lining.  The  gear  ratio  is  5.2  to  1.  Special  provisions 
have  been  made  to  keep  the  axle  oil  tight. 

The  front  axle  is  a  drop-forged  I-beam  type,  fitted  with 
heavy  steering  knuckles.  Both  froxit  and  rear  axles  have 
70-in.  tread,  and  the  tires  are  36  x  6-in.  pneumatics.  The 
wide  tread   and   low  center  of   gravity   help   to   increase 


Rear  wood  disk  wheel  showing  la'-ge  type  drum   and 
Internal  shoes  which  are  cast  from  aluminum 
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stability,  and  consequently  the  safety  which  has  been  kept 
in  mind  continually  in  the  design  of  the  stage.  The 
vehicle  is  said  to  hold  the  road  exceptionally  well  in  round- 
ing curves  at  high  speed.  The  steering  gear  is  a  worm- 
and-nut  type  and  has  a  20-in.  wheel. 

The  springs  are  quite  flat  and  are  made  from  chrome 
vanadium  steel.  Those  in  front  have  11  leaves  and  measure 
41  X  21/2  in.,  while  the  rear  springs  have  10  leaves  and 
measure  56  x  3  in.  The  spring  brackets  have  oil  reser- 
voirs with  wick  feed  and  are  said  to  require  filling  with 
oil  but  once  a  month. 

Fuel  is  fed  by  Stewart  vacuum  system  from  a  30-gal. 
tank  located  between  seats  and  over  the  rear  axle.  A 
six-volt  storage  battery  is  carried  on  the  running  board. 
Other  equipment  includes  an  extra  tire  and  carrier  and 
a  motor-driven  tire  pump. 

The  standard  wheelbase  is  218  in.  for  a  bus  carrying 


24  passengers,  but  variation  in  wheelbase  to  accommodate 
a  body  seating  fewer  passengers  can  be  had  if  desired. 
The  weight  of  chassis  is  given  as  5700  lb.,  and  with  body 
complete  7300  lb. 

As  will  be  seen  from  accompanying  cuts,  the  body  incor- 
porates many  unusual  features.  The  doors,  which  are  27 
X  53  in.,  extend  down  to  the  running  board,  which  is  16  in. 
from  thp  ground  and  forms  the  only  step.  The  roof  and 
body  extend  out  over  the  running  board.  The  windows, 
which  are  of  plate  glass  or  celluloid,  as  desired,  are  ar- 
ranged to  completely  disappear  in  the  doors.  The  body 
framing  is  of  white  oak  covered  with  aluminum  sheet  and 
the  top  is  of  the  soft  slat-type  construction.  There  are 
two  adjustable  ventilators  at  the  floor  line  and  three  in 
the  roof.  The  interior  finish  is  wood  veneer  and  the  seats 
are  upholstered  in  genuine  leather,  overstuffed  on  special 
springs  comparable  to  those  used  in  touring  cars. 


Bureau  of  Foreign  and  Domestic  Commerce  Giving  Specific 

Automotive  Reports 


AMERICAN  automotive  firms  can  now  obtain  detailed 
and  practical  trade  information  concerning  dealers 
handling  automotive  products  in  foreign  countries.  They 
can  get  authoritative  information  and  contact.  This  has 
been  made  possible  by  the  form  of  the  confidential  trade 
reports  developed  by  Gordon  Lee,  Chief  of  the  Automotive 
Division  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. This  new  form  will  contain  specific  and  practical 
information  such  as  name,  address,  and  size  of  the  foreign 
dealer;  nationality;  names  of  motor  vehicles  or  tires 
handled;  selling  organization;  storage  facilities;  service 
facilities;  vulcanizing  facilities;  side-lines  handled. 


This  information  will  not  be  published  but  can  be  ob- 
tained by  American  firms  through  the  Automotive  Divi- 
sion. The  manufacturer  will  expedite  his  own  work  ven.' 
greatly  by  making  requests  for  all  foreign  trade  informa- 
tion direct  to  the  Automotive  Division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  rather  than  by  address- 
ing the  various  consuls  involved. 

All  consular  letters  go  through  the  Automotive  Division 
and,  consequently,  the  department  is  verj'  likely  to  be  able 
to  answer  in  three  days  an  inquiry  that  could  be  obtained 
from  a  consul  only  after  several  weeks  or  months. 

Following  is  a  sample  form: 


DEPARTMENT  OF  COMMERCE 

Bureau  of  Foreign  and  Domestic  Commerce 

Washington 

So  far  as  possible  the  consular  officers  and  the  representatives  of  the  Department  of  Commerce  include  in  trade  lists  from 
foreign  countries  only  firms  of  good  repute,  but  no  responsibility  can  be  assumed  in  connection  with  any  transaction  had  with 
the  persons  whose  addresses  are  furnished.     This  list  is  NOT  FOR  PUBLICATION. 
Automotive  Products — Importers  and  Dealers — Switzerland  (Compiled  by  the  Commercial  Intelligence  Division,  April.  1922) 

NOTE. — Reference  marks  indicate  relative  size  of  firm:  *  small;  f  medium;  %  large;  no  stars,  no  information  as  to  size. 


Name,  Address 

Nation- 

Motor Vehicles  or 

Selling 

Storage 

Service 

Vulcanizing 

and  Size 

ality 

Tires  Handled 

Organization 

Facilities 

Facilities 

Facilities 

Side  Lines 

BASEL 

tA.  Schlotterbeck 

Swiss 

Martini,   Saurer   trucks. 

Very  good;  25  sub-deal- 

Good: storage  facilities 

Good;  repair  i..cilities  for 

None. 

Various  accessory  lioes; 

Peugeot,    Benz,    Ford, 

ers    covering     N.     W. 

for  20  cars. 

5  cars;  employs  7  me- 

sells also  bicTclea. 

Cole,  Maxwell  cars.  In- 

Switzerland. Exhibiting 

chanics. 

dian  motorcycles. 

room  for  10  cars. 

tAuto  Centrale, 

Swiss-Ger- 

42-44 Petersgraben 

man 

Federal    trucks.      Cole, 
Overland,  Daimler  cars. 
Dunlop  tires. 

Good.   10  subagents;  2 
show  windows. 

Good;  for  10  cars. 

Excellent  repair  facilities. 
Employs  4  mechanics. 

Yes. 

AeccsBories  and  trtetots. 

•Alfred  Lacher, 

86  Alban  Vorstadt 

Swiss 

Dodge  cars.   Harley-Da- 
vidson   motorcycles. 
Goodyear  tires. 

Good.    No  subagenta;  1 
display  room. 

Good;  2  floors.    40  cars. 

Fair;  3  mecbaiucs. 

Vulcaniiing 
outfit.  Retread 
tires. 

Aoeessories  and  gangs. 

GENEVA 

tJ.  D.  Achard, 

^|fcl7  Rue  du  Rhone 

Swiss 

BuJck,    Dodge,    BerUet, 

Very  good;  17  subdealers 

Good;  3-story  house  can 

Fair;  can  give  quick  serv- 

Volcaniiing 

Vario'js  accessory  lioss; 

Fiat   cars.      Goodrich, 

covering  S.  W.  Switzer- 

store approximately  50 

ice  and  repair  4  cars  at 

ontCt 

engagfd  to  soine  extent 

Zee- Zee  tires. 

land,   showroom  for  10 
cars. 

cars. 

one  time;  employs   15 
mechanics. 

in  re»!  esUtalbosiaeas. 

•A.  Bouvet, 

2  Boulevard  Helvetique. . 

French 

Peueeot,    Pie-pic,    Ford 

Fair;  no  subdealers.     1 

Fair;  1  floor  with  space 

Not  good;  repair  facili- 

None. 

Nods. 

cars. 

show  window. 

for  8  cars. 

ties  for  onlv  1  car;  em- 

ploy 1  mechanic.             i 

AT  the  close  of  1920,  operating  reports  showed  the 
existence  of  128  aircraft  terminals  of  all  classes,  of 
which  five  were  in  Canada,  and  three  others  devoted  to  air- 
ship experiment,  leaving  a  net  of  120  in  the  United  States. 
Of  this  number  probably  20  could  be  classified  as  seaplane 
bases. 

At  the  close  of  1921,  the  operating  reports  showed  a 
total  of  146  air  terminals,  both  land  and  water,  within 


the  United  States.  All  were  for  heavier-than-air  craft. 
This  is  an  increase  of  26  over  the  preceding  year.  Of  the 
total  number,  30  were  classified  as  seaplane  bases.  Six- 
teen of  the  146  were  publicly  owned  or  controlled. 

The  146  terminals  reported  available  to  commercial  air- 
craft in  the  United  States  represent  the  facilities  for  600 
machines  without  regard  to  geographical  or  business  re- 
quirements. 
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British  Cubitt  Car  Designed  to  Compete 

with  American  Products 

New  British  model  designed  for  quantity  production  to  compete  with 
low-priced  American  cars  in  the  home  market.  Has  four  cylinder  3l^ 
X  5 1/2  in-  engine,  four  speeds,  worm  drive  and  cantilever  springs. 

By  M.  W.  Bourdon 


AMONG  British  productions  the  20-hp.  Cubitt  chassis 
/\  is  of  more  than  ordinary  interest  to  the  American 
-^  -*- industry,  for  it  represents  practically  the  only  seri- 
ous endeavor  by  British  manufacturers  to  compete  on  a 
price  basis  in  England  with  low-priced  imported  cars  of  the 
five  passenger  type. 

Although  the  original  Cubitt  was  introduced  in  1919,  the 
usual  difficulties  connected  with  the  production  of  an  en- 
tirely new  model  were  experienced.  Comparatively  few 
cars  were  made  during  1920,  and  it  is  safe  to  say  that  the 
output  in  1921  did  not  exceed  40  chassis  per  week. 

Late  last  year  the  chassis  design  was  considerably  modi- 
fied. In  size  and  passenger  accommodation  this  car  is  to  be 
ranged  alongside  such  American  products  as  the  Buick 
Four,  the  Essex,  Dodge  and  Hupmobile;  in  fact,  with  its 
126  in.  wheelbase  it  is  rather  more  pretentious  than  any  of 
these.  In  England  its  price  is  on  a  par  with  the  above  cars 
with  the  import  duty  added,  for  it  sells  at  £467. 

Turning  to  the  engineering  features,  the  frame  consists 
of  two  pressed  steel  side  members,  straight  and  parallel  in 
plan  but  slightly  upturned  over  the  rear  axle ;  cross  members 
comprise  a  cast  malleable  latticed  member  under  the  radi- 
ator, a  tubular  member  on  the  extensions  of  which  the  rear 
cantilever  springs  are  pivoted,  and  a  pressed  steel  unit  at 
the  rear.  The  arms  of  the  separate  gearset  also  serve 
as  a  crossmember,  and  to  stiffen  the  front  horns  of  the  side 
members  >a  iy2  in.  cross  tube  is  fitted. 

The  engine  which  is  supported  on  the  main  frame  at  four 
points  has  Z%  x  5^/2  in.  cylinders  and  therefore  a  displace- 
ment of  170  cu.  in.  The  L-head  cylinder  block  is  formed 
as  a  unit  in  cast-iron  with  the  top  half  of  the  crankcase, 


having  integral  arms  and  web  extensions  to  obviate  an 
underpan;  the  bottom  half  of"  the  crankcase  is  also  an  iron 
casting.  The  detachable  head,  secured  by  17  7/16  in.  studs 
has  the  water  header  cast  with  it.  Water  circulation  is 
by  thermosyphon,  with  a  cellular  radiator  having  a  nickel 
plated  sheet  brass  casing  and  a  small  rear  extension  tank. 

On  the  left  of  the  engine  and  enclosed  by  a  full  length 
cover  plate,  the  valves  are  operated  by  solid  followers  of  % 
in.  diameter  with  mushroom  ends  and  hexagon  headed  studs 
and  lock-nuts  for  clearance  adjustment.  Nickel  steel  is 
used  for  all  valves,  which  have  a  head  diameter  of  l"s  in., 
stems  of  %  in.  diameter  and  a  lift  of  i/4  in.  The  valves 
and  followers  operate  directly  in  the  unbushed  cast-iron, 
but  the  three-bearing  camshaft  has  separate  bushings  in 
the  crankcase  with  journals  of  l^'s  in.  diameter.  The  cam- 
shaft is  driven  through  helical  gearing,  end  thrust  being 
taken  by  a  flange  abutting  the  rearmost  bearing  housing. 

The  crankshaft,  machined  and  ground  on  the  pins  and 
journals  only,  has  three  die-cast  white-metal  bearings; 
both  pins  and  journals  are  of  1%  in.  diameter,  the  front 
and  middle  journals  being  214  in.  long  and  the  rear  one 
3  in.  The  I  section  connecting  rods  have  12  in.  centers, 
with  bronze  bushes  in  the  small-ends ;  the  piston  pin  floats 
in  piston  bosses  and  small-end,  a  bronze  plug  at  each  end 
preventing  cylinder  grooving.  The  cast-iron  pistons  have 
two  rings  in  the  crown  and  a  scraper  in  the  skirt,  and  are 
comparatively  short  (3V2  in.).  The  generator  is  driven  by 
helical  gearing  in  the  distribution  casing  and  has  the  igni- 
tion unit  mounted  on  it,  while  the  coil  is  mounted  nearby  on 
the  crankcase.  The  front  cover  of  the  distribution  casing 
is  of  sheet  aluminum.     In  front  of  it  is  located  the  pulley 


Four-speed    gearset    of    Cubitt    chassis.     Note    double 
flexible  coupling  at  rear  end   of  clutch   shaft 


Cubitt    enqine    left    side,    showing    latticed    cast    front 
cross   member   of  frame,   generator,    etc. 
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Sectional   views  of  four  speed  gearset.     Gear  shift  lever  operates  in  a  gate  on  the  right 


for  the  flat  belt  driving  the  two-bladed  aluminum  fan.  On 
the  rig-ht  of  the  crankcase  is  a  combined  oil-filling  spout 
and  breather,  also  the  starting  motor  with  Bendix  drive  to 
the  light  cast-iron  flywheel  of  15  inch  diameter  with  integ- 
ral teeth. 

Lubrication  is  on  the  hollow  crankshaft  system.  The  oil 
pump  is  of  unusual  design ;  it  is  of  the  plunger  type  and  is 
operated  by  a  short  eccentric  strap  from  the  camshaft.  There 
is  only  one  spring-loaded  ball  valve,  on  the  delivery  side, 
a  suction  valve  being  eliminated  by  causing  the  plunger 
to  uncover  inlet  ports  just  before  completing  its  outward 
stroke,  when  the  vacuum  in  the  pump  cylinder  draws  up 
oil  from  the  crankcase  sump  through  an  external  pipe  lead- 
ing from  a  flanged  fitting  supporting  the  cylindrical  filter 
in  the  sump.  It  is  claimed  that  by  eliminating  the  usual 
ball  valve  on  the  inlet  side  the  most  frequent  cause  of 
trouble  with  the  plunger  type  of  pump  is  removed,  the  high 
pressure  on  the  delivery  side  permitting  a  stiffer  spring  to 
be  used,  so  that  the  ball  is  far  less  liable  to  stick  off  its 
seat. 

The  clutch  is  of  the  inverted  cone  pattern  with  an  alumi- 
num male  cone  faced  with  fabric ;  the  castiron  female  mem- 
ber is  bolted  to  the  rear  face  of  the  flywheel,  the  rear  end 
of  the  clutch  shaft  carries  the  front  two-armed  spider  of 
a  double  universal  joint;  the  latter  is  of  the  type  wherein 
four  sets  of  flexible  steel  plates,  instead  of  a  fabric  disk, 
connect  the  arms  of  driving  and  driven  spiders. 

Gearset  Construction 

The  gearset,  as  already  mentioned,  provides  four  speeds 
forward;  the  gear  shift  lever  operates  in  a  gate  on  the 
right,  being  supported  by  a  tubular  extension  of  the  cover 
of  the  selector  mechanism.  The  casing'  is  of  aluminum 
with  two  integral  arms  of  deep  inverted  channel  section 
extending  from  the  rear  end  to  the  side  members  of  the 
main  frame.  Excepting  for  the  pilot,  which  has  a  plain 
bush,  double-row  self-aligning  ball  bearings  are  used 
throughout  the  gearset,  the  primary  shaft  with  integral 
constant-mesh  pinion  having  two  such  bearings  separated 
by  a  distance  piece  1%  in.  long.  Both  mainshaft  and  lay- 
shaft  are  splined,  the  gear  sleeves  on  the  latter  being  free 
to  float  axially  but  for  distance  pieces  and  the  presence  of 
the  end  bearings  when  the  component  is  assembled.  The 
mainshaft  splining  is  continued  through  the  rear  bearing 
to  carry  the  combined  transmission  brake  drum  and  spider 
for  the  front  universal  joint  of  the  propeller  shaft ;  to  form 
an  abutment  for  the  drum,  a  groove  is  turned  in  the  splin- 
ing of  the  shaft  for  a  split  collar  between  which  and  the 
drum  boss  the  inner  race  of  the  ball  bearing  is  pinched  by 


the  tightening  of  the  nut  on  the  shaft  end.  To  locate  and 
secure  the  outer  ball  races  of  the  layshaft  in  the  straight- 
through  machined  holes  of  the  aluminum  casing,  5/16  in. 
bolts  with  extra  large  round  heads  pass  through  holes  drilled 
in  the  casing  so  that  the  heads  within  overlap  the  outer 
race,  while  the  nuts  hold  steel  plate  washers  overlapping  the 
race  on  the  outside ;  these  nuts  also  secure  the  pressed  steel 
end  caps.  Although  this  arrangement  eliminates  shouldered 
bores,  it  appears  to  open  up  possibilities  for  abuse  by  allow- 
ing over-tightening  of  the  nuts  to  give  rise  to  end  thrust 
on  the  bearings,  for  the  outer  races  project  slightly  within 
the  casing. 

The  transmission  brake  back  of  the  gearset  is  of  the  con- 
tracting type,  with  the  fabric  lined  ^hoes  actuated  by  a  pair 
of  helical  cams  on  a  vertical  lever  shaft. 

Behind  the  gearset  the  transmission  and  suspension  lay- 
out is  unusual,  for,  in  combination  with  an  open  propeller 
shaft  having  a  disk  universal  joint  at  each  end,  are  canti- 
lever springs  and  tubular  radius  rods  parallel  with  them 


Cross  section  of  the  inverted  cone  type  clutch 
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Contracting   type   transmission    brake    located    bacl<    of 
the  gearset 

over  their  rear  halves.  The  rear  extremities  of  the  springs 
have  eyes  located  by  pins  passing  through  brackets  under 
the  axle  casing,  while  the  radius  rods  have  ball  joints  at 
each  end.  The  spring  trunnion  is  a  tubular  cross  member  of 
2^2  in.  diameter.  At  their  front  ends  the  springs  are 
shackled  to  the  brackets  of  the  brake  cross  tube.  Ignoring 
variations  in  spring  centers  due  to  deflection — the  springs 
are  approximately  flat  when  loaded — this  arrangement  pro- 
vides a  parallel  motion  gear  for  the  rear  axle;  it  eliminates 
a  torque  tube  and  thus  reduces  unsprung  weight;  and, 
although  not  so  neat  in  appearance  as  the  conventional  alter- 


natives, appears  to  have  features  of  advantage  from  a 
manufacturing  standpoint.  The  rear  springs  are  48  inches 
long,  have  six  leaves  2  in.  wide  and  %  in.  thick. 

Top  worm  gearing  forms  the  final  drive  with  a  ratio  of 
4.125  to  1.  The  worm  integral  with  its  shaft  is  carried  on 
ball  journals  with  a  double  thrust  race  at  the  rear  end.  The 
method  of  locating  the  latter  is  unusual,  for  the  central 
ring  of  the  thrust  unit  is  held  against  an  internal  flange 
of  the  housing  by  the  threaded  end-cap  and  a  locking  nut. 

The  rear  axle  housing  is  built  up  of  three  main  castings 
with  the  central  portion  inclosed  by  a  cover  which  supports 
the  complete  worm  gear  and  differential  unit  so  that  the 
latter  can  be  removed  by  first  drawing  out  the  driving 
shafts  a  few  inches.  Neither  the  top  cover  nor  the  flanges 
of  the  tapered  extensions  of  the  casing  are  pilotted,  fitted 
bolts  being  depended  upon  to  secure  precise  location.  The 
axle  is  of  the  full  floating  type.  The  hubs  which  run  on  two 
ball  bearings,  separated  by  a  distance  piece  1  11/16  in. 
long,  are  cast  integral  with  the  ribbed  brake  drums.  Trans- 
mitting the  drive  from  the  splined  axle  shaft  on  each  side 
is  a  peculiar  unit  which  has  an  8V2  in.  flange  located  nor- 
mally between  the  hub  flange  and  the  disk  wheel;  hexagon 
headed  bolts  pass  through  tapped  holes  in  the  hub  flange  and 
through  clearance  holes  in  the  other  two  parts,  the  outer 
nuts  being  capped  and  their  removal  permitting  the  disk 
wheel  to  be  quickly  detached.  To  prevent  the  driving  unit 
coming  away  with  the  wheel,  set  screws  hold  it  to  the  hub 
flange. 

The  wheel  brakes  are  of  the  internal  expanding  pattern, 
cam  operated  with  cable  connections  in  place  of  rods.  These 
brakes  measure  11  by  2  in. 

The  steering  gear  is  of  the  worm  and  full  worm  wheel 
pattern  with  a  ball  thrust  race  above  and  below  the  worm, 
and  an  adjusting  sleeve  and  lock-nut  for  taking  up  axial 
play  of  the  column.  But  no  adjustment  is  provided  for  the 
worm  wheel  and  its  integral  shaft,  this  unit  being  mounted 


Cantilever  springs  with  tubular  radius  rods  parallel  with  them  and  placed  over  their  rear  halves 
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Sectional   views  of  worm   drive.     Top  worril   gearing  fornns  the  final  drive 


in  bearings  without  bushings  in  the  steering  gear  casing. 

The  drop  arm  is  secured  to  the  squared  end  of  the  worm 
shaft  by  means  of  a  pinch-bolt  passing  through  its  split 
boss  and  engaging  with  a  groove  across  each  corner  of  the 
square  to  prevent  end  movement.  Ball  joints  are  used  for 
the  drag  link,  the  latter  having  spring  loaded  ends  inter- 
changeable with  those  of  the  radius  rods  of  the  rear  axle. 

The  front  axle  is  of  the  usual  H  section  with  the  swivel 
pins  secured  in  the  ends  and  jawed  and  bushed  swivel  axles. 
Ball  bearings  are  used  for  the  front  hubs,  each  of  the  latter 
being  a  unit  casting  with  an  outer  flange  for  the  detachable 
disk  wheel.  The  steering  wheel  is  of  17  in.  diameter,  the 
spokes,  boss  and  rim  being  unit  cast  in  aluminum,  the  rim 
coated  with  black  xylonite.  For  the  throttle  only  pedal 
control  is  provided. 

The  standard  body  is  a  roomy  five-passenger,  with  leath- 
erette upholstery,  single  panel  screen,  mahogany  instru- 
ment board,  and  the  usual  folding  top  with  side  curtains. 
The  wheelbase  is  126  in.,  track  54  in.,  minimum  ground 
clearance  10y2  in.,  tire  size  815  x  105  mm.  beaded  edge,  and 
weight  of  complete  car  2600  lb. 


Front   axle    and    swivel    pin    construction 


Difficulties  in  the  Production  of  Alcohol  from  Sawdust 


COMMERCIAL  utilization  of  sawdust  is  made  difficult 
by  the  small  size  of  the  sawdust  particles  and  by  the 
limited  -quantities  available  without  transportation.  These 
factors  -axe  standing  in  the  way  of  chemical  utilization  as 
"well  as  restricting  the  mechanical  uses. 

The  manufacture  of  methyl  or  wood  alcohol  from  saw- 
dust -will  probably  never  be  done  on  a  large  commercial 
scale.    The  minuteness  of  the  wood  particles  causes  con- 
■siderable  trouble  in  any  ordinary  destructive  distillation 
process,  because  the  stirring  of  the  charge,  which  is  nec- 
■essary  to  heat  the  sawdust  mass,  results  in  a  fine  char- 
coal dust  which  clogs  the  condenser  tubes.    Then,  too,  the 
'Charcoal  by-product,  usually  a  considerable  source  of  reve- 
nue in  destructive  distillation,  is  not  very  salable  in  its 
powdered  condition.    A  combination  of  distillation  and  the 
manufacture  of  producer  gas  from  sawdust  avoids  mechan- 
ical difficulties,  and  charcoal  is  not  one  of  the  by-products. 
'This  process  might  be  quite  successful  if  there  were  a 
demand  for  power  in  a  locality  where  there  is  an  abun- 
dance of  hardwood  waste.    The  greatest  trouble  with  any 
sawdust  distillation  process,  however,   is  that  hardwood 
sawdust  is  not  obtainable  in  quantities  large  enough  to 
run  a  commercial  plant  without  much  expensive  transpor- 
tation,  and  the  proesess,   therefore,   must   be   economical 


enough  to  permit  purchasing  and  grinding  up  large  pieces 
of  wood  to  use  along  with  the  sawdust. 

Ethyl  or  grain  alcohol  can  be  produced  commercially 
from  sawdust.  As  yet,  however,  the  process  is  practical 
only  where  there  is  a  very  large  daily  supply  (at  least 
250  tons)  of  wood  waste  available. 


AN  investigation  of  the  commercial  methods  of  manu- 
facture, together  with  the  properties  and  uses  of 
light  aluminum  alloys,  has  been  undertalren  by  the  Bu- 
reau of  Mines  for  the  pui-pose  of  making  available  a 
compendium  of  the  existing  information.  The  compiled 
data  are  to  be  published  in  the  form  of  a  Bureau  of 
Mines  bulletin.  The  report  covers  the  commercial  pro- 
duction of  aluminum-alloy  sand  castings,  die  castings, 
and  permanent  mold  castings,  and  worked  manufactures, 
foundry  practice,  the  properties  and  uses  of  aluminum 
alloys,  and  a  discussion  of  the  principal  aluminum-alloy 
systems,  e.  g.  aluminum-copper,  aluminum-iron,  alumi- 
num-magnesium, aluminum-manganese,  and  aluminum- 
zinc  systems,  as  well  as  the  principal  ternary  systems. 
Patented  alloys  are  dealt  with  at  some  length,  and  the 
preparation  of  various  alloys  taken  up. 
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Suggestions  for  Improvement  in  Electric 

Wiring  for  Automobiles 

Types  of  cables  and  methods  of  installation  used  for  ignition,  starting 
and  lighting  circuits  may  be  standardized  within  certain  limits.  The 
writer  urges  that  there  be  further  efforts  in  that  direction  thereby  adding 
to  the  usefulness  of  the  existing  S.  A.  E.  standard  for  insulated  cable. 

By  William  S.  Haggott* 


AUTOMOBILE  wiring  falls  naturally  into  three  main 
divisions:  High-tension  ignition,  lighting  (including 
low-tension  ignition)   and  starting. 

In  high-tension  ignition  present  practice  is  about  evenly 
divided  between  the  use  of  plain  rubber-covered  and 
braided  rubber-covered,  high-tension  cable.  However,  1 
believe  the  tendency  is  strongly  toward  braided  cable  pro- 
vided the  braid  is  thoroughly  filled  with  a  durable,  flex- 
ible, insulating  varnish.  The  principal  objection  to 
braided  cable  is  that  the  braid  retains  moisture,  thereby 
creating  a  possibility  of  erratic  firing,  but  this  objection 
can  be  overcome  and  considerable  progress  is  being  made 
in  this  direction.  Braided  cable,  properly  constructed, 
affords  protection  from  oil,  heat  and  ozone,  all  of  which 
seriously  damage  a  plain  rubber-covered  cable.  Ozone  is 
the  worst  of  the  three,  as  it  causes  the  rubber  to  crack, 
resulting  in  misfiring  or  irregular  firing. 

If  the  high-tension  wires  are  short  and  can  be  kept  free 
from  injury,  it  is  preferable  to  run  them  open  and  not 
close  together.  This  method  gives  positive  protection 
against  inductive  disturbances  and  leakage  between  wires 
and  will  prevent  "cross-firing."  I  believe  that  in  a  good 
many  cases  the  spark-plug  wires  can  be  run  open  to  good 
advantage,  but  there  are  instances,  especially  in  connec- 
tion with  six,  eight  and  twelve-cylinder  engines,  some  of 
which  have  two  spark-plugs  per  cylinder,  where  it  is  prac- 
tically necessary  to  run  the  wiies  in  tubes. 

Metal  tubes  are  usually  used  for  this  purpose  on  account 
of  cost.  A  fiber  tube  would  be  better,  as  it  prevents 
leakage  to  the  ground  in  case  the  cable  insulation  fails. 
In  order  to  nullify  the  condenser  action  when  a  fiber  tube 
is  used,  it  is  only  necessary  to  run  a  bare  wire  through 
the  tube  and  ground  this  wire  to  the  engine.  Where  a 
metal  tube  is  used  it  must  be  well  grounded  to  the  engine 
so  as  to  carry  any  static  or  condenser  effect  to  the  ground. 
The  openings  in  a  metal  tube  must  be  properly  rounded  or 
bushed  to  prevent  cutting  the  cable  insulation. 

If  possible,  the  coil  of  battery-ignition  systems  should  be 
located  close  to  the  distributor,  thereby  keeping  the  wire 
from  the  coil  to  the  distributor  short.  Where  a  tube  is 
used  for  the  spark-plug  wires,  it  is  br-st  to  keep  the  wire 
from  the  coil  to  the  distributor  out  of  the  tube. 

Lighting  and  Low-Tension  Ignition 

There  is  a  strong  tendency  toward  the  use  of  armored 
cable  on  lighting  circuits.  This  is  particularly  true  where 
wires  are  exposed  and  subject  to  chafing.  Armored  cable, 
if  properly  constructed  and  installed,  will  give  no  trouble. 
The  most  important  factor  in  the  use  of  armored  cable  is 

•Cable  sales  manager,  Packard  Electric  Co.  Paper  presented 
before  the  S.A.E.  Buffalo  Section  Meeting,  condensed. 


to  be  sure  the  armor  is  stripped  back  sufficiently  from  the 
terminals,  and  then  soldered  down  so  that  a  ground  can- 
not occur  at  these  points.  Rubber  covered  and  braided  or 
varnished  cambric  and  braided  cable  protected  by  flexible 
metallic  conduit  is  sometimes  preferred.  There  is  also 
some  use  of  non-metallic  conduit  to  carry  these  types  of 
wire.  The  use  of  metallic  conduit  perhaps  gives  a  more 
substantial  appearance  on  head  and  tail-lamp  wires,  but 
is  more  expensive  than  armored  cable  from  the  stand- 
point of  first  cost  as  well  as  that  of  installation. 

It  is,  of  course,  unnecessary  to  have  metallic  protection 
for  wiring  around  the  instrument  board.  As  a  matter  of 
fact,  I  have  several  installations  in  mind  where  rubber 
covered  and  braided  cables  have  been  used  for  years  on  all 
circuits,  including  head  and  tail-lamps,  without  the  use 
of  additional  protection,  but  I  believe  the  use  of  armored 
cable  is  good  insurance  against  lighting-circuit  failures. 

Spliced  or  Separate  Head-Lamp  Wires 

The  question  came  up  recently  as  to  the  advisability 
of  running  separate  head-lamp  feed  wires  from  each  head- 
lamp clear  back  to  the  lighting  switch,  instead  of  making 
a  splice  at  a  point  near  the  front  end  of  the  car  and  hav- 
ing only  one  wire  from  the  switch  to  the  point  of  making 
the  splice.  This  latter  method  has  practically  become 
standard,  and  I  think  should  be  so  considered.  The  splice 
can  be  properly  made  and  supported,  and  when  so  con- 
structed will  give  no  trouble. 

It  is  better  not  to  wire  instrument-lamps  in  series  with 
tail-lamps  as  is  sometimes  done.  The  only  advantage  in 
the  series  arrangement  is  to  indicate  when  the  tail-lamp 
is  burned  out,  and  this  fact  can  be  checked  up  easily  by 
looking  back  for  the  reflection  of  the  tail-lamp.  With  tail 
and  instrument-lamps  in  series,  it  is  necessary  to  use 
3-volt  bulbs,  which  are  rather  special  and  sometimes  hard 
to  obtain.  The  series  arrangement  also  requires  continu- 
ous burning  of  the  instrument-lamp,  which  is  fatiguing  to 
the  driver's  eyes.  With  separately  controlled  lamps,  the 
instrument-lamp  can  be  turned  out  when  the  car  is  parked, 
and  can  be  substituted  for  the  tail-lamp  if  it  should 
burn  nut. 

Where  fuses  are  used  each  circuit  should  be  protected, 
even  though  this  is  slightly  more  expensive  than  to  have 
one  fuse  control  several  circuits.  With  each  circuit  fused 
separately  it  is  easier  to  locate  trouble,  and,  when  cir- 
cumstances require,  it  is  possible  to  operate  the  car  with 
one  circuit  out  of  commission.  Considerable  attention  is 
being  given  to  the  use  of  a  single-circuit  breaker  placed 
in  the  main  battery  feed  circuit.  This  method  of  protec- 
tion has  the  advantage  that  when  the  cause  of  trouble 
is  removed  the  circuit-breaker  can  be  closed  and  the  car 
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can  proceed  without  resorting  to  the  installation  of  make- 
shift fuses,  which  is  always  dangerous. 

It  is  good  practice  to  consolidate  lighting  and  low- 
tension  wires  wherever  possible  and  braid  them  together 
or  run  several  wires  through  one  piece  of  conduit.  This 
method  is  economical,  convenient,  and  tends  toward  rugged 
and  safe  installations.  If  proper  wire  is  used  and  the  in- 
dividual wires  are  assembled  together  in  a  workmanlike 
manner,  installations  of  this  sort  give  little  or  no  trouble 
from  a  repair  shop  standpoint.  This  use  of  assemblies  or 
wiring  harnesses,  as  they  are  often  called,  is  admirable 
from  a  car  assembly  standpoint.  The  wiring  harnesses 
are  formed  up  on  a  bench,  which  permits  uniformity  and 
careful  workmanship  and  a  more  satisfactory  wiring  job. 

Right  here  I  would  like  to  suggest  that  some  effort  be 
made  to  adopt  a  standard  color  scheme  for  various  circuits 
on  all  cars.  For  example,  every  car  has  a  wire  running 
from  the  battery  or  starting  switch  to  the  ammeter.  Is 
there  any  reason  why  a  certain  definite  color  cannot  be 
assigned  to  this  and  other  wires  which  are  common  to  all 
cars,  and  have  as  nearly  as  possible  a  standard  wiring 
color  scheme  among  all  car  manufacturers?  It  seems  that 
this  would  be  of  great  value  to  the  car  driver  and  repair 
man  and  provide  a  uniformity  which  would  be  helpful  to 
the  industry  in  many  ways. 

Starting 

The  most  general  practice  is  to  use  rubber-covered  and 
braided  cable.  On  6-volt  systems  No.  1  A.  W.  G.  wire  is 
the  prevailing  size,  although  there  is  quite  a  little  No.  0 
and  some  No.  2.  The  gage  size  is  important  in  order  that 
proper  starting  torque  may  be  delivered  by  the  starting 
motor  in  cold  weather.     Starting-motor  cables  should  in 


all  cases  be  as  short  as  possible,  thereby  keeping  the  volt- 
age drop  to  a  minimum. 

If  the  starting-motor  cables  are  short  and  well  sup- 
ported, they  will  in  many  cases  need  no  additional  pro- 
tection such  as  conduit  or  armor.  Non-metallic  conduit 
affords  excellent  protection  if  chafing  or  mechanical  in- 
jury must  be  guarded  against.  If  metallic  conduit  is  used, 
great  care  must  be  taken  to  prevent  the  conduit  from 
coming  in  contact  with  the  terminals.  This  same  pre- 
caution must  be  observed  if  an  armored  starting-motor 
cable  is  installed.  A  most  important  point  in  connection 
with  starting-motor  cables  is  to  see  that  the  battery  is 
well  grounded.  I  believe  a  good  standard  method  would  be 
to  use  a  two-hole  lug  which  can  be  firmly  bolted  to  the 
frame. 

Terminals 

It  is  impossible  to  use  too  much  care  in  attaching  and 
soldering  terminals.  Wherever  spade-type  terminals  are 
used,  they  should  have  two  sets  of  wings,  one  pair  to  grip 
the  insulation  and  the  other  pair  to  grip  the  copper  core. 
I  am  greatly  in  favor  of  soldering  terminals  wherever 
possible,  thus  insuring  a  proper  electrical  connection. 
There  are  some  types  of  terminals  and  lamp  connectors 
which  cannot  be  soldered,  but  I  am  strongly  inclined 
toward  soldered  terminals,  and  would  like  to  see  the 
solderless  types  used  only  in  cases  where  soldered  term- 
inals are  not  at  all  feasible. 

I  believe  it  is  possible  to  so  arrange  the  electric  wiring 
and  the  various  parts  of  the  gasoline  supply  equipment  that 
no  gasoline  can  leak  on  any  part  of  the  electrical  equip- 
ment that  is  liable  to  emit  sparks.  If  this  is  done,  one  of 
the  greatest  fire  risks  is  eliminated. 


Electric  Furnace  vs.  Open  Hearth  Silico-Manganese  Spring  Steels 


IT  is  more  or  less  generally  recognized  that  steels  of  the 
same  composition  in  so  far  as  the  elements  used  are 
concerned  require  variations  in  heat  treatment  to  produce 
similar  properties.  This  applies  to  comparisons  between 
heats  made  by  the  same  type  of  process  and  steels  pro- 
duced by  different  processes.  A  series  of  tests  was  com- 
pleted at  the  Bureau  of  Standards  the  past  month  on 
samples  of  electric  and  open-hearth  heats  of  silico  man- 
ganese spring  steels  carrying  equal  proportions  of  C.  Mn, 
P,  S,  and  Si.  The  tests  included  microscopic  examination, 
tensile  test,  and  determination  of  proportions  of  certain 
gases  present,  particularly  nitrogen  and  hydrogen.  In 
general,  the  microstructure  of  the  electric  steel  was  some- 


what different  from  that  observed  in  the  open-hearth  when 
both  steels  were  subjected  to  the  same  heat  treatment. 

Under  certain  thermal  treatments,  distinct  differences 
in  tensile  properties  were  observed,  but  these  were  largely 
obliterated  by  a  preliminary  normalizing  quench  from  a 
high  temperature.  It  was  found  that  the  proportion  of 
oxygen  present  in  these  steels  was  practically  the  same, 
about  0.028  per  cent,  and  independent  of  the  heat  treat- 
ment applied.  The  nitrogen  in  the  original  rolled  samples 
of  electric  steel  was  approximately  twice  that  of  the  open- 
hearth  and  independent  of  the  heat  treatment.  However, 
in  the  case  of  the  electric  steel,  the  proportions  of  nitrogen 
were  dependent  upon  the  heat  treatment. 


A  New  Spring  Retainer 


A  SIMPLE  type  of  valve  spring  retainer  which  is  de- 
signed to  replace  the  cup  and  spring  type,  has  been 
brought  out  by  the  Master  Primer  Co.  This  is  a  one- 
piece  unit  which  locks  itself  in  place  when  the  spring  is 
compressed.  It  is  claimed  that  the  new  type  of  retainer 
gives  a  100  per  cent  bearing  around  the  valve  stem  and, 
consequently,  holds  the  valve  squarely  on  its  seat,  and 
does  not  allow  the  valve  spring  to  cock  to  one  side  or  the 
other. 

In  assembling,  the  pressure  on  the  retainer  opens  the 
self-locking  wings  because  the  valve  stem  is  of  larger 
diameter  than  the  hole  through  the  wings.  When  the 
spring  is  fully  compressed,  the  wings  are  caught  in  the 
groove  of  the  stem  and  release  of  the  spring  compression 
snaps  the  wings  into  a  locked  position  on  the  stem,  forcing 


Master   Valve   Spring    Retainer 

the  cup  and  wings  of  the  retainer  together. 

To  disassemble,  with  the  spring  fully  compressed,  the 
locking  wing  is  spread  sufficiently  to  enable  them  to  slip 
out  of  the  groove.  Release  of  pressure  on  the  spring 
then  pushes  the  retainer  off  of  the  valve  stem.  It  is 
claimed  that  the  cost  of  the  retainer  is  less  than  the 
articles  replaced.  It  is  also  claimed  that  a  saving  is 
effected  by  speed  of  assembly. 
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Federal  Government  Revises  Petroleum 

Specifications 

Color  test  only  change  of  importance  in  respect  to  motor  gasoline.  Points 
on  distillation  curve  unchanged.  Viscosity  limits  on  lubricating  oils  are 
altered  and  some  minor  changes  are  made  in  other  items.  Tests  show  that 
most  gasolines  now  marketed  are  well  under  Federal  limits  as  to  volatility. 


CHANGES  made  recently  in  the  Federal  Government 
specifications  for  motor  gasoline  and  lubricating 
oils  do  not  materially  alter  the  specifications 
formerly  employed,  but  since  these  specifications  are 
widely  used  by  many  large  purchasers  of  petroleum 
products  they  are  important  to  the  automotive  indus- 
try. The  changes  in  respect  to  motor  gasoline  do  not 
affect  the  distillation  temperature  limits,  but  make  the 
color  test  more  specific.  Surveys  by  the  Bureau  of 
Mines  show  that  the  average  gasoline  marketed  to-day 
are  well  within  the  Federal  specifications,  although  some 
California  gasolines  have  a  darker  color  than  is  stipu- 
lated in  the  latest  requirement  under  this  head. 

The  specifications  cover  a  wide  variety  of  products,  in- 
cluding aviation  gasolines,  motor  gasoline,  naphthas, 
kerosene,  fuel  oils  of  various  grades,*  lubricating  oils 
and  greases  of  numerous  different  grades,  etc.  We  give 
below  only  the  specifications  for  motor  gasoline  and  for 
Class  D  lubricating  oils  intended  for  use  in  all  internal 
combustion  engines  except  aircraft,  air-cooled  and 
Diesel  type  engines. 

The  new  specifications,  which  are  similar  in  character 
to  those  adopted  during  the  war  by  the  Committee  on 
Standardization  of  Petroleum  Specifications,  have  been 
adopted  by  the  Federal  Specification  Board  and  have 
been  published  as  Technical  Paper  No.  305  of  the  Bu- 
reau of  Mines.  These  specifications  are  widely  used, 
not  only  by  the  Federal  and  many  State  and  local  Gov- 
ernments, but  by  other  large  purchasers  of  petroleum 
products.  Because  of  this  fact  they  have  a  considerable 
effect  upon  refinery  practice,  although  a  large  propor- 
tion of  refinery  products  are  not  in  strict  agreement  with 
them.  They  serve,  however,  as  an  excellent  guide  to 
purchasers  who  heretofore  have  often  been  more  or  less 
at  the  mercy  of  the  oil  companies  for  lack  of  knowledge 
as  to  what  constituted  a  good  specification. 

Specifications  for  Motor  Gasoline 

1.  This  specification  covers  the  grade  of  gasoline  used 
by  the  United  States  Government  and  its  agencies  as  a 
fuel  for  automobile,  motor  boat  and  similar  engines. 

2.  Color. — Method  10.1.  The  color  shall  not  be  darker 
than  No.  16  Saybolt. 

3.  Corrosion  test. — Method  530.2.  A  clean  copper  strip 
shall  not  be  discolored  when  submeref'^d  in  the  gasoline 
for  3  hours  at  122  deg.  Fahr. 

4.  Distillation  range. — Method  100  1.  When  the  first 
drop  has  been  recovered  in  the  graduated  receiver,  the 
thermometer  shall  not  read  more  than  60  deg.  C.  (140 
deg.  Fahr.). 


•For  complete  specifloatlons  of  all  products  see  Technical  Paper  No. 
305  of  the  Bureau  of  Mines,  procurable  from  the  Bureau  or  the  Super- 
intendent of  Documents,  Government  Printing  Ofiice,  Washington. 


When  20  per  cent  has  been  recovered  in  the  receiver, 
the  thermometer  shall  not  read  more  than  105  deg.  C. 
(221  deg.  Fahr.). 

When  50  per  cent  has  been  recovered  in  the  receiver, 
the  thermometer  shall  not  read  more  than  140  deg.  C. 
(284  deg.  Fahr.). 

When  90  per  cent  has  been  recovered  in  the  receiver, 
the  thermometer,  shall  not  read  more  than  190  deg.  C. 
(374  deg.  Fahr.). 

The  end  point  shall  not  be  higher  than  225  deg.  C. 
(437  deg.  Fahr.). 

At  least  95  per  cent  shall  be  recovered  as  distillate  in 
the  receiver  from  the  distillation. 

5.  All  tests  shall  be  made  according  to  the  methods 
for  testing  petroleum  products  adopted  by  the  Interde- 
partmental Petroleum  Specifications  Committee.  (See 
Technical  Paper  298,  Bureau  of  Mines.) 

The  foregoing  specification  is  substantially  identical 
with  that  formerly  used  except  that  the  color  is  more 
specifically  defined. 

The  following  specification  for  lubricating  oils,  desig- 
nated as  Class  D  is  similar  in  most  respects  to  the  speci- 
fications for  oils  formerly  known  as  Class  C.  However, 
the  following  among  other  slight  differences  are  worthy 
of  note: 

Reference  to  the  inclusion  of  fatty  oils  and  other  com- 
pounds not  derived  from  crude  petroleum  is  omitted. 

The  viscosity  limits  on  all  five  grades  have  been  slight- 
ly altered. 

The  color  specification  now  provides  for  mixing  the 
oil  with  an  equal  volume  of  water  white  kerosene  before 
color  comparison  is  made. 

The  corrosion  and  emul^dfying  specifications  are 
slightly  altered. 

Specifications  for  Engine  Lubricating  Oil 

1.  This  specification  covers  the  grades  of  petroleum 
oil  used  by  the  United  States  Government  and  its  agen- 
cies for  lubrication  of  internal-combustion  engines,  ex- 
cept aircraft,  air-cooled  and  Diesel  engines. 

2.  These  oils  shall  be  supplied  in  five  grades,  known 
as  extra  light,  light,  medium,  heavy  and  extra  heavy. 

3.  Flash  and  fire  points. — Method  110.3.  The  flash  and 
fire  points  of  the  five  grades  shall  not  be  lower  than 
the  following: 

Flash  point.  Fire  point, 

Grade  deg.  Fahr.  deg.  Fahr. 

Extra  light   315  355 

Liprht 325  365 

Medium    335  380 

Heavy  345  390 

Extra  heavy   355  400 

4.  Viscosity. — Method  30.1.     The  viscosity  of  the  five 
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grades  at  100  deg.  Fahr.  shall  be  within  the  following 

limits: 

Seconds 

Extra  light    135-165 

Light    180-220 

Medium  270-330 

Heavy   360-440 

Extra  heavy    450-550 

5.  Color. — The  color  of  the  extra  heavy  grade,  when 
mixed  with  an  equal  volume  of  water-white  kerosene, 
shall  not  be  darker  than  No.  6  National  Petroleum  Asso- 
ciation standard,  or  its  equivalent.  The  color  of  the 
other  grades,  when  mixed  with  an  equal  volume  of  water- 
white  kerosene,  shall  not  be  darker  than  No.  5  National 
Petroleum  Association  standard,  or  its  equivalent. 

6.  Pour  point. — Method  20.1.  The  pour  point  shall  not 
be  above  the  following  temperatures : 

Deg.  Fahr. 

Extra  Light    35 

Light 35 

Medium    40 

Heavy 45 

Extra  heavy  50 

7.  Acidity. — Method  510.3.  Not  more  than  0.30  mg.  of 
potassium  hydroxide  shall  be  required  to  neutralize  1 
gram  of  the  oil. 

8.  Corrosion. — Method  530.3.  A  clean  copper  strip 
shall  not  be  discolored  when  submerged  in  the  oil  for  3 
hours  at  212  deg.  Fahr. 

9.  Carbon  residue. — Method  500.1.  The  carbon  residue 
shall  not  exceed  the  following: 

Per  cent 

Extra  light    0.10 

Light   20 

Medium   30 

Heavy    40 

Extra  heavy 60 

10.  If  especially  required  by  the  department  purchas- 
ing the  oils,  the  demulsibility  (grades  extra  light,  light 
and  medium — method  320.3,  grades  heavy  and  extra 
heavy — method  320.4)  shall  not  be  less  than  300,  and  the 
upper  layer  at  the  end  of  thirty  minutes  shall  not  con- 
tain more  than  5.0  per  cent  of  water. — Method  300.4. 

11.  All  tests  shall  be  made  according  to  the  methods 
for  testing  petroleum  products  adopted  by  the  Interde- 
partmental Petroleum  Specifications  Committee.  (See 
Technical  Paper  298,  Bureau  of  Mines.) 

California  Gasolines 

The  Bureau  of  Mines  is  making  a  survey  of  petroleum 
products  manufactured  on  the  Pacific  Coast  from  Cali- 
fornia crude  oils.    California  crude  petroleum  is  known 


FIRST  10 
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Distillation   curves   of  gasoline  as  compared  to 
government  specifications 


to  differ  in  some  characteristics  from  the  crude  oil  pro- 
duced in  other  parts  of  the  United  States,  and  the  claim 
has  been  made  that  the  present  Federal  specifications 
are  unduly  severe  when  applied  to  the  products  made 
from  California  crudes.  The  main  purpose  of  the  pres- 
ent survey  is  to  determine  whether  these  claims  are  jus- 
tified. 

This  report  deals  only  with  California  gasolines.  Oth- 
er products,  such  as  burning  oil,  fuel  and  lubricating 
oils,  will  be  taken  up  later. 

The  samples  of  gasoline  reported  upon  were  furnished 
in  most  cases  by  the  four  large  refining  companies  lo- 
cated on  the  Pacific  Coast,  although  a  number  of  samples 
of  motor  gasoline  were  purchased  in  the  open  market. 

The  methods  of  analysis  are,  in  general,  those  which 
were  adopted  by  the  Committee  on  Standardization  of 
Petroleum  Specifications  and  printed  in  Bulletin  No.  5 
of  this  Committee.    Bulletin  5  has  been  revised  recently. 

The  results  of  the  survey  indicate  that  the  samples  of 
California  motor  gasoline  met  the  specifications  in  re- 
spect to  volatility,  as  shown  by  the  distillation  curv'es  in 
the  accompanying  cut,  as  well  as  in  other  respects,  ex- 
cept that  several  samples  were  off  in  color,  as  now  spe- 
cifically defined. 


Recent  Developments  in  the  Work  of  the  Advisory  Board  on 

Highway  Research 


THE  main  activities  in  the  Advisory  Board  since  last 
July  have  been  in  the  contacts  made  with  potential 
research  agencies,  such  as  the  State  highway  commissions 
and  the  Bureau  of  Public  Roads,  in  the  wi-iting  of  papers, 
in  giving  addresses  to  quicken  the  will  to  research  of  those 
who  are  interested  in  highway  development,  in  tying  to- 
gether the  committees  of  the  organizations  (that  are  mill- 
ing around)  in  this  field. 

Additional  constituent  organizations  have  been  added 
to  the  Advisory  Board  as  follows : 

Bureau  of  Standards,  Western  Society  of  Engineers, 
Eno  Foundation  for  Highway  Traffic  Regulation,  Associ- 
ated General  Contractors  of  America,  Rubber  Association 
of  America. 

A  comprehensive  program  of  highway  research  has  been 


drawn  up,  and  the  highway  research  census  is  being  taken, 
and  the  data  from  the  researches  collected.  All  of  this 
material  will  be  filed  under  the  code  numbers  attached 
to  the  program.  The  list  of  research  workers  will  be 
transferred  to  the  personnel  files  of  the  Research  Informa- 
tion Service  of  the  National  Research  Council. 

New  committees  of  the  Advisory  Board  authorized  are: 
Highway   Finance,   Highway   Traffic  Analysis,   Mainte- 
nance, Highway  Bridges. 

The  personnel  of  the  existing  committees  has  been  re- 
viewed with  the  purpose  of  vitalizing  the  work  of  these 
committees,  and  the  membership  of  new  committees  is 
under  discussion.  An  administrative  assistant  has  been 
supplied  to  Mr.  H.  S.  Mattimore,  chairman  of  the  Com- 
mittee on  Character  and  Use  of  Road  Materials. 
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New  Shop  Appliances  Save  Time 

in  Production 

One,  consisting  of  T  slot  nuts,  jacks  and  blocks,  is  designed  for  reducing 
time  spent  in  setting  up  work  in  machine  tools.  Another  is  a  reamer  holder 
which  operates  in  a  manner  contrary  to  that  of  the  floating  type  reamer. 


THE  T  slot  nuts,  jacks  and  blocks  herewith  illustrated 
are  designed  for  use  in  setting  up  work  in  machine 
tools.  Besides  saving  time,  the  T  slot  nuts  offer  the 
advantage  that  additional  bolts  may  be  put  in  after  the 
work  is  set  up.  Often  the  work  to  be  machined  is  of  such 
shape  that  if  old  style  T  slot  bolts  are  used  they  must  be 
located  in  the  table  before  the  work  is  placed  on  it,  other- 
wise it  would  be  impossible  to  slide  them  through  the 
slots  and  get  them  past  portions  of  the  work  which  extend 
over  slots. 

The  Casler  T  slot  nut  is  claimed  to  present  ample 
wearing  surface,  and  not  to  injure  T  slots,  and  while  it 
must  be  inserted  from  the  end  of  the  slot  it  does  not 
necessitate  disturbing  the  work  in  order  to  add  one  or 
more  extra  bolts  at  any  time  during  the  machining  opera- 
tion. The  studs  used  in  connection  with  this  nut  are 
easily  made.    The  nuts  are  made  in  a  large  range  of  sizes. 


The  jack  and  blocks  furnish  a  ready  means  of  leveling 
up  the  work,  and  the  blocks  are  claimed  to  save  many 
trips  to  the  wood  shop  after  wood  blocking.  The  outfit 
consists  of  three  elements,  a  jack,  block  and  pipe  ex- 
tensions. The  jack  screw  is  made  with  a  point  and  a 
flat  surface  at  opposite  ends.  The  screw  can  be  reversed 
to  bring  either  end  in  contact  with  the  work.  The  jack 
body  is  also  reversible  and  is  provided  with  a  flange  which 
permits  it  to  be  used  with  tubular  extensions.  The  flange 
is  so  located  and  the  tubular  extensions  are  of  such  length 
that  when  combined  any  height  between  the  maximum  and 
minimum  may  be  reached  with  the  jack.  Without  tubular 
extensions  the  jack  has  a  minimum  height  of  1%  in.  when 
using  the  point  for  supporting  the  work  and  IVo  in.  when 
using  a  flat  surface  for  the  purpose. 

The  screw  has  an  extension  of  %  in.  and  is  of  such 
pitch   and   diameter  that   it  will   not   run   down   when   a 


1 — Application  of  T   slot    nuts,  jacks   and   blocks.     2 — Casler  T  slot  nut.     3 — The  Casler  lapping   and  filing   lath: 
complete  Casler  reamer  holder  fitted  to  adapter  for   use   in  Jones   &    Lamson    turret   lathe 


"he 
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chattering  cut  is  taken  on  the  machine.  When  two  or  more 
tubular  extensions  are  used  with  the  jack,  these  are  held 
in  position  by  one  or  more  of  the  blocks. 

The  easier  reamer  holder  was  designed  on  the  theory 
that  in  order  to  ream  a  straight,  true  hole  it  is  necessary 
to  hold  the  rear  end  of  the  reamer  concentric  with  the 
spindle  and  with  the  hole  to  be  reamed.  The  illustration 
shows  the  reamer  holder  complete  and  fitted  to  a  sleeve 
or  adapter  D  for  use  in  a  Jones  &  Lamson  turret  lathe.  A 
is  a  face  plate  of  machine  steel,  pack  hardened  and  ground ; 
B  is  the  reamer  holding  collar  of  machine  steel  pack 
hardened  and  ground;  D  is  a.  bushing  or  adapter  of  cast 
iron  which  fits  the  tool  holder  on  the  turret;  H  is  a  cone- 


shaped  centering  plug  of  machine  steel,  pack  hardened 
and  ground. 

The  theory  on  which  the  design  of  this  reamer  holder  is 
based  is  contrary  to  that  of  the  floating  reamer,  and  it  is 
claimed  by  the  manufacturers  of  the  device,  the  Marvin 
&  Casler  Co.,  that  floating  reamers  are  being  abandoned 
by  manufacturers. 

One  of  the  accompanying  illustrations  shows  the  Casler 
lapping  and  filing  lathe.  The  tool  is  equipped  with  ball 
bearings  at  each  end  of  the  spindle  and  was  designed  for 
use  in  lapping  small  holes,  thereby  taking  the  work  from 
a  more  expensive  lathe.  It  may  be  equipped  either  with 
the  twin  screw  drill  chuck  or  the  three  jaw  chuck. 


Special  Tariff  in  Effect  for  Czecho-Slovakian  Automobile  Factories 


ANEW  regulation  of  the  additional  duties  has  been 
announced  for  Czecho-Slovakia  in  effect  from 
Jan.  1,  1922.  The  customs  tariff  itself  has  not  been 
changed,  but  the  coefficients  for  the  single  tariff  po- 
sitions have  been  increased  very  much  and  the  highest 
coefficient  at  present  used  is  30.  The  duty  to  be  paid 
is  calculated  in  such  a  manner  that  the  original  or  fun- 
damental duty  is  multiplied  by  the  corresponding  co- 
efficient. The  exchange  value  of  the  Czecho-Slovakian 
krone  is  oscillating  like  the  German  mark  and  the  cus- 
tom tariff  with  such  fixed  coefficients  cannot  be  an  ideal 
one.  In  every  case  it  will  be  a  protection  against  the 
competition  of  the  countries  with  low  exchange  value 
like  Germany  and  Austria,  for  the  average  addition  of 
duties  is  70  to  200  per  cent  and  more.  In  the  following 
table  the  original  duty  and  the  old  and  new  coefficients 
are  represented  for  comparison.  As  evident  from  refer- 
ence to  the  single  tariff  numbers,  the  Czecho-Slovakian 
automobile  factories  have  a  special  tariff. 

Original  duty 
in  kronen 

for  100     Coefficient 
kilograms  New      Old 


Tariff 
number 

320  e2 


445 


471 


Designation  of  ware 

Casings  and  air  tubes  for  auto- 
mobiles and  motor  cycles 

Sheet  ware: 

(a)  Raw  sheet   iron 

(b)  Sheet  iron,  coarsely 

painted    

Remark  to  No.  445:  Pressed  or 
stamped  sheet  ware,  like 
frames,  running  boards, 
wheels,  rims,  tires  for  auto- 
mobile factories  with  special 
allowance  under  special  con- 
ditions     

Springs: 

(b)   Other    springs,    also    for 
automobiles   


150 


18 


23 


20 


16 


16 


16 


10 


10 


483 


Remark  to  No.  471:  Automobile 
springs  for  automobile  fac- 
tories with  special  allowance, 
etc 

Wrought  iron  ware,  also  in  con- 
nection with  cast  iron  and 
wood: 

(a)  Raw  or  scrubbed  or 
coarsely  painted,  with 
a  piece  weight: 

(1)  Of   more    than    25 

kilograms    

(2)  Of  more  than  3  to 

25  kilograms     . . 

(3)  Of   more  than   0.5 

to  3  kilograms. . 

(4)  Of  0.5  kilogram  or 

less    


21 


21 


16 


10 

16 

7 

12 

16 

7 

14 

16 

7 

16 

16 

7 

Tariff 
number 


Designation  of  ware 
Remark  to  No.  483a  1-4:  Fit- 
tings for  automobile  factories 
with  special  allowance,  etc... 
483  c.  Ball  bearings,  except  to  those 
for  cycles,  well  machined, 
with  a  piece  weight: 

(1)  Of    more    than    25    kilo- 

grams      

(2)  Of    more    than    3    to    25 

kilograms     

(3)  Of   more    than    0.5   to    3 

kilograms     

(4)  Of  0.5  kilograms  and  less 

539  Dynamos  and  electromotors  also 

in  inseparable  connection  with 
mechanical  devices  and  ap- 
paratus, with  a  piece  weight: 

(1)  Of  25  kilograms  or  less.  . 

(2)  Of  more  than  25   to  500 

kilograms    

(3)  Of     more    than     500     to 

3000  kilograms 

(4)  Of    more    than    3000    to 

8000  kilograms 

(5)  Over  8000  kilograms 

Retnark  No.  539:    For  starting, 

ignition  and  lighting  devices 
for  automobiles    

553  Automobiles,  niotor  cycles,  chas- 

sis with  or  \\ithout  engine, 
with  or  without  body,  and 
bodies,  imported  apart  with- 
out considering  the  weight . . . 

554  Engines  for  motor  vehicles,  at 

separate  transport: 

(a)  Airplane  engines     

(b)  Other  engines: 

(1)  Up  to  50  kilograms. 

(2)  From   50   up   to   250 

kilograms     

(3)  From  250  up  to  500 

kilograms     

(4)  More  than  500  kilo- 

grams      

Remark  to  No.  554:  Single  parts 
of  these  engines,  all  over  ma- 
chined and  imported  apart, 
have  to  pay  the  same  duty 
like  the  whole  engine,  if  the 
importer  proves  the  fact,  that 
this  part  belongs  to  an  engine 
of  corresponding  species  and 
corresponding  weight.  If  the 
importer  cannot  prove  that, 
then  the  parts  have  to  pay  the 
duty  for  Number  554  a  resp. 
b.  1. 


Original  duty 
in  kronen 

for  100      Coefficient 
kilograms  New       Old 


30 

3 

7 

32 

3 

7 

36 

3 

7 

40 

3 

7 

72 

30 

7 

50 

30 

13 

43 

30 

13 

36 

30 

13 

24 

30 

13 

65 '^'o  ad 
valorem 


15,000 

6,000 
5,500 
5,000 
4,500 
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Tractor  Service  Has  Been  Neglected 

—It  Must  Be  Improved 

Research  is  necessary  to  determine  service  costs.  Operators  and  oils  are 
"trouble  twins"  of  tractor  service.  Education  in  tractor  operation  needed 
to  reduce  maintenance  difficulties.  Tractor  malcer  must  approximate 
service  practice  of  automobile  manufacturers.  The  views  of  a  tractor  man. 

By  G.  M.  Gillette* 


IN  my  opinion  the  matter  of  field  service  on  threshers 
and  tractors  has  not  received  the  attention  from 
manufacturers  which  it  demands.  Manufacturers 
spend  thousands  in  engineering  to  effect  savings  in  de- 
sign and  other  thousands  for  special  machines  to  ac- 
complish a  saving  of  a  few  cents  each  in  the  cost  of 
manufacture  of  a  part  of  a  machine,  while  service  in 
the  field,  which  in  many  cases  represents  nearly  as  much 
as  the  total  cost  of  direct  labor  employed  in  the  manu- 
facture of  machines,  is  given  little  attention. 

By  service,  as  here  discussed,  I  mean  the  labor, 
material  and  attention  which  is  given  to  machines  after 
passing  into  the  hands  of  the  purchaser. 

If  I  should  now  ask  the  various  manufacturers  present 
as  to  the  average  cost  of  such  service  in  the  year  1921, 
based  on  the  number  of  machines  sold  in  1921,  I  doubt 
if  many  could  answer,  and  I  also  doubt  whether  you 
could  give  the  ratio  or  percentage  of  service  cost  to  the 
manufacturing  cost  of  your  machine.  Nor  do  I  believe 
there  is  a  uniformity  of  practice  in  apportioning  the  cost 
of  service.  Some  may  add  this  cost  of  service  to  the 
manufacturing  cost,  others  may  include  it  as  a  part  of 
sales  expense,  while  still  others  would  attempt  to  sub- 
tract it  from  the  residue  of  profits  which  now  do  not 
exist. 

Field  Service  Division 

Field  service  should  probably  be  considered  under  two 
heads : 

(a)  Service  which  should  be  gratuitous. 

(b)  Service  which  should  be  paid  for. 

Many  abuses  have  grown  up  ur  Jer  the  customs  of  the 
trade.  Competition  has  increased  gratuitous  service, 
especially  on  tractors,  to  an  unwarranted  degree.  The 
farmer  has  been  encouraged  to  make  unreasonable  de- 
mands. The  causes  of  this  are  in  part  that  manufactur- 
ers have  put  out  machines  that  are  not  entirely  per- 
fected. Salesmen  have  over-sold  their  goods  and  made 
unwarranted  promises.  Varying  conditions,  soil,  mois- 
ture, etc.,  have  created  unexpected  tro;ibles. 

Some  of  the  demands  for  service  are  being  lessened. 
Ignition  troubles  are  less  frequent  than  a  iew  years  ago. 
Gear  troubles  are  disappearing  with  the  adoption  of 
better  materials,  better  workmanship  and  heat  treat- 
ment. Carburetion  troubles  are  not  over  on  machines 
burning  gasoline  only  by  reason  of  the  lowering  of  the 
quality  of  the  fuel,  and  in  the  burning  of  the  lower 
grades  of  fuels  perfection  has  not  yet  been  attained. 

•Paper  read  before  Tractor  and  Thresher  Department  of  the 
iNational  Association  of  Farm  Equipment  Manufacturers. 


I  would  consider  oiling  systems,  and  the  varying 
quality  of  the  oils  used  in  lubrication,  to  be  one  of 
the  principal  sources  of  tractor  troubles  to-day,  not 
attributable  to  the  manufacturer,  but  largely  to  the 
user  and  to  the  oil  situation,  and  to  the  false  econ- 
omy used  in  attempting  to  get  away  with  poor  oil. 

Other  reasons  for  demands  for  excess  service  arise 
not  from  the  warranties,  but  from  demands  beyond  the 
terms  of  warranty  and  lack  of  adherence  to  a  uniform 
well-established  sales  and  business  policy,  but  in  my 
judgment  the  greatest  cause  of  demands  for  excess  serv- 
ice arise  from  the  fact  that  there  are  too  many  incom- 
petent operators  driving  tractors.  I  am  inclined  to  be- 
lieve that  the  two  O's,  operators  and  oils,  are  the  "trou- 
ble twins"  of  service. 

In  view  of  the  known  present  excess  cost  of  service,  is 
it  not  fitting  that  we  should  attempt  to  find  a  remedy? 
Let  us  consider:   • 

Fii-st,  shall  the  present  method  of  handling  service  be 
continued  by  the  manufacturers  themselves? 

Second,  is  it  possible  to  devise  a  means  by  which  serv- 
ice may  be  delegated  to  independent  service  organiza- 
tions? 

Duties  of  the  Service  Department 

If  the  present  service  system  is  still  to  be  maintained 
by  the  manufacturer,  what  should  be  the  duties  of  such 
a  service  department? 

1.  It  should  participate  with  the  Engineering  Depart- 
ment in  the  testing  of  any  new  models.  I  believe  the 
experience  of  all  manufacturers  will  sustain  the  con- 
tention that  the  Service  Department  should  participate 
in  the  actual  tests  and  operations  of  new  models  as  its 
criticism  will  be  of  value  and  effect  ultimate  economies. 

2.  It  should  conduct  demonstrations  in  co-operation 
with  the  Engineering  Department.  I  say  this,  for  in  my 
opinion  the  operators  should  be  under  one  control. 

3.  It  should  advise  the  Sales  Department  of  new  uses 
to  which  tractors  may  be  put. 

4.  It  should  service  the  user,  the  owner  and  the  op- 
erator, as  well  as  the  machine. 

5.  It  should  have  a  part  in  the  production  of  instruc- 
tion books  to  users. 

6.  I  am  in  doubt  whether  the  Service  Department 
should  be  under  the  jurisdiction  of  the  Sales  Department 
or  not.     There  are  arguments  on  both  sides. 

7.  Service  cannot  be  divorced  from  sales,  and  fre- 
quently service  men  are  of  the  greatest  value  to  sales- 
men. 

I  am  a  strong  believer  that  a  service  man  should  pos- 
sess the  germs  of  salesmanship,  and  that  he  should  also 
be  inoculated  with  the  virus  of  the  Collection  Depart- 
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ment.  At  times  it  is  not  less  important  that  he  should 
have  the  diplomacy  of  an  adjuster.  Not  infrequently 
upon  the  service  man's  report,  or  on  his  opinion,  must 
rest  the  determination  whether  service  should  be  paid 
for  by  the  user  or  furnished  gratis;  or  whether  a  free 
replacement  should  be  made,  or  whether  it  should  be 
paid  for. 

The  service  department  should  thoroughly  educate  its 
operators.  It  should  also  instruct  the  dealers  and  when 
a  manufacturer's  service  man  makes  a  delivery  he  should 
thoroughly  instruct  the  buyer  and  operator. 

The  development  of  the  tractor  and  thresher  has  not 
as  yet  reached  such  a  state  of  perfection,  either  in  de- 
sign or  shop  workmanship,  that  gratuitous  field  service 
is  absolutely  unnecessary,  and  that  occasions  do  not  arise 
where  errors  should  be  charged  back  to  the  engineering 
or  operating  department,  and  gratuitous  service  must  be 
furnished  the  buyer. 

I  wish  I  had  statistical  information  which  I  might 
furnish  you,  showing  how  much  greater  is  the  demand 
for  free  service  and  gratuitous  replacements  on  ma- 
chines sold  on  time  than  on  machines  sold  for  cash,  but 
the  experience  of  our  competitors  is  different  from  our 
own  if  they  have  not  found  that  the  most  unreasonable 
demands  come  from  those  who  have  only  made  a  small 
payment  on  their  machine,  rather  than  from  those  who 
own  and  have  actually  paid  for  their  machine. 

I  also  believe  that  the  service  department,  in  conjunc- 
tion with  the  engineering  department,  should  direct  and 
operate  schools  of  instruction  for  operators  and  users. 
Some  of  you  do  this,  I  believe,  with  excellent  results. 

I  believe  most  of  us  have  outgrown  the  old  idea 
and  the  old  sales  talk  that  anyone  can  operate  a 
tractor.  The  sooner  we  learn  and  the  sooner  the 
users  learn  that  any  machine  requires  intelligent 
use  and  good  care  and  careful  watching,  the  sooner 
will  we  see  a  decline  in  the  demand  for  unnecessary 
service  and  the  sooner  will  we  see  a  more  profitable 
use  of  the  machine  by  the  buyer.  Every  move  made 
to  educate  the  buyer  and  the  user  to  give  a  machine 
better  care  and  more  intelligent  use  will  result  in 
an  increased  demand. 

All  the  above  things,  in  my  judgment,  must  be  accom- 
plished by  the  service  department  if  it  fulfills  its  func- 
tions, if  the  manufacturer  is  to  continue  to  perform  the 
field  service  as  in  the  past,  and  many  of  these  things 
must  be  done  by  the  manufacturer  whether  he  continues 
field  service  in  the  present  manner  or  not. 

Let  us  now  turn  to  the  second  phase  and  consider 
whether  it  is  practical  for  the  manufacturer,  either 
through  his  branch  houses  and  his  own  operatives,  or 
through  the  dealer,  to  abandon  field  service  and  to  turn 
its  functions  over  to  independent  service  organizations. 
I  am  not  yet  thoroughly  convinced  that  such  a  plan  is 
widely  practicable.  I  am  convinced  that  in  many  terri- 
tories it  is  entirely  practicable.  Such  a  plan,  however, 
can  be  successful  only  if  it  has  the  hearty  support  and 
co-operation  of  all  manufacturers  and  most  of  the  deal- 
ers in  the  territory  where  it  is  tried. 

There  is  an  enormous  waste  in  the  present  system, 
not  only  from  the  abuses  which  have  been  heretofore 
indicated,  arising  from  unreasonable  demands  and  lack 
of  intelligent  operation,  but  in  territories  where  various 
manufacturers  have  just  begun  to  operate  and  have  as 
yet  but  very  few  machines.  There  are  many  territories 
in  the  country  where  a  large  number  of  organizations 
maintain  service  departments  which  are  not  kept  busy, 
but  which,  nevertheless,  they  are  obliged  to  maintain  to 
give  necessary  service  and  to  meet  the  conditions  which 
their  competitors  impose. 


Difficulties  surround  the  attempt  to  entrust  service  to 
independent  service  organizations. 

1.  There  is  a  lack  of  confidence  among  the  manufac- 
turers in  each  other.     They  fear  that  service  would  not 

~  be  impartial,  or  else  they  fear  that  it  would  be. 

2.  The  difficulty  of  finding  garages  or  service  stations 
familiar  with  various  makes  of  tractors  and  their  pecu- 
lia^-ities  and  competent  to  perform  the  service. 

3.  The  impossibility  of  getting  an  independent  service 
man  to  service  the  user  and  operator  as  well  as  the  ma- 
chine. 

4.  The  difficulty  of  properly  working  out  detailed  ar- 
rangements for  supplying  spare  parts. 

5.  The  difficulty  of  securing  the  co-operation  of  deal- 
ers in  a  given  locality  as  some  dealers  would  have  serv'- 
ice  facilities  and  desire  to  use  them,  while  other  dealers 
would  not. 

6.  The  difficulty  of  entrusting  to  an  independent  dealer 
the  question  of  adjustments  and  the  determination  of 
whether  replacements  should  be  gratis  or  paid  for. 

7.  Finally,  whether  the  dealer  would  give  proper  in- 
structions to  owners  and  operators  which  would  leave 
them  as  well  satisfied  as  with  the  manufacturer's  own 
service  department.  On  the  other  hand,  if  in  certain 
territories  service  could  be  thus  entrusted,  it  is  my  judg- 
ment the  industry  would  find  it  a  great  economy. 

When  we  get  back  home  let  oacli  one  of  us  investigate 
this  matter  of  service.  Let  each  one  determine  and  find 
out,  if  he  can,  how  much  his  service  cost  him  in  1921  and 
how  much  his  service  cost  him  per  machine  sold  in  1921. 

Let  each  one  carefully  go  into  the  question  of  gratis 
repairs  and  replacements  and  determine  whether  his 
past  policy  has  been  a  sane  and  sound  one,  and  whether 
it  should  be  continued;  and  each  one  determine  how  far 
the  gratuitous  service  given  is  in  excess  of  just  demands. 

Let  each  one  determine  whether  in  fixing  his  sales 
price  he  has  based  his  manufacturing  cost  on  manufac- 
turing cost  plus  service,  or  his  selling  cost  on  selling 
cost  plus  service,  and  if  not,  whether  he  has  any  profits 
against  which  to  deduct  it  from  under  present  conditions. 

Let  us  consider  whether  the  furnishers  of  accessories 
and  parts  are  performing  their  full  duties  to  the  manu- 
facturer and  the  user,  or  whether  they  are  unloading  to 
the  manufacturer  their  burdens  under  the  present  sys- 
tem. Let  us  consider  whether  the  dealer,  agreeing  un- 
der his  existing  contract  and  for  the  commission  received 
to  give  proper  service,  is  doing  what  he  has  agreed  to 
do,  or  is  throwing  the  service  back  on  the  manufacturer. 

Let  us  freely  compare  our  views,  and  so  arrive,  not 
by  agreement,  but  by  reason  and  a  comparison  of  views, 
at  a  sound  basis  on  which  service  should  be  furnishjd. 

Let  us  get  after  our  various  sales  departments  and  de- 
tei'mine  whether  under  competitive  conditions  they  are 
promising  and  giving  unjustified  free  service  and  rob- 
bing the  manufacturer  of  his  profits,  or  rather  increas- 
ing his  losses. 

The  buyer  is  entitled  to  service.  He  cannot  afford  to 
have  the  machine  lie  idle  either  at  seed  time  or  harvest. 
The  manufacturer  should  readily  and  willingly  and 
quickly  remedy  his  own  defects,  and  he  must  provide 
stocks  of  spare  parts  at  accessible  points,  but  it  is  time 
for  the  thresher  and  tractor  manufacturer  to  approxi- 
mate the  methods  and  practices  of  the  automobile  men. 


THE  increase  of  motor  traffic  in  the  Blackwall  Tunnel 
in  London  has  necessitated  an  improvement  in  its 
ventilation.  Whereas  in  past  years  the  occasional  pres- 
ence of  fog  in  the  tunnel  was  not  associated  with  any 
real  inconvenience,  it  was  found  during  a  recent  period 
that  the  association  of  petrol  fumes  and  other  gases  with 
fog  made  conditions  in  the  tunnel  so  bad  that  workmen 
and  others  were  overcome. 
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Making  Salesmen  Out  of  Automotive 

Factory  Workers 

Man  is  not  a  machine,  hence  the  measure  of  his  efficiency  is  not  the  ratio 
between  energy  expended  and  useful  work  done.  All  men  in  an  organi- 
zation should  be  salesmen  of  service.  If  the  workmen  in  a  plant  are  con- 
sidered, and  consider  themselves,  as  salesmen,  marketing  is  made  easy. 


DECLARING  that  men  cannot  be  regarded  as  mere 
automatons  and  that  the  human  element  is  the 
great  unknown  quantity  in  industrial  activity,  Ner- 
val A.  Hawkins,  addressing  the  Society  of  Industrial  En- 
gineers,, in  session  at  Detroit,  Friday,  April  28,  made  a 
striking  plea  for  salesmanship  as  a  factor  in  scientific 
management. 

"The  work  of  the  industrial  engineer  has  to  do  with 
increasing  efficiency,"  said  Mr.  Hawkins.  "If  I  were  to 
ask  just  what  you  mean  by  efficiency  you  would  with  one 
accord  define  it  as  being  'the  ratio  between  energy  ex- 
pended and  useful  work  done,'  and  that's  where  I  think 
you're  wrong! 

"Applied  to  locomotives,  engines  and  drill  presses — ^yes! 
But  to  man,  with  his  hopes,  his  ideals,  his  heart  and  his 
soul — never!  Efficiency  is  a  human  problem,  for  without 
man,  with  his  wants  and  his  aspirations,  all  our  machines 
of  wealth  and  power  fall  into  heaps  of  rust  and  ruin.  Effi- 
ciency as  an  element  in  human  progress  is  always  meas- 
urable in  the  spirit  and  power  of  ideals.  Human  efficiency 
is  the  ratio  between  what  I  am  and  what  I  can  and  ought 
to  be — between  what  I  do  and  what  I  can  and  ought  to  do. 

"Man  is  the  'unknown  quantity'  in  the  equation  of  in- 
dustrial management.  He,  after  all,  is  the  'XYZ'  of  indus- 
try because  he  has  within  himself  the  power  of  changing. 

"You  can't  compare  man  with  the  inanimate. 

"Parts  made  of  steel,  iron,  brass,  nickel,  wood  and 
leather  can  be  assembled  by  a  man  into  an  automobile. 
The  combination  always  stays  an  automobile  until  it  is 
changed  from  without.  The  automobile  cannot  make  itself 
into  a  typewriter  or  a  machine  gun. 

Basic  Difference  Between  Men     nd  Machines 

"Things  are  that  way.  They  have  no  inherent  capability 
for  altering  themselves  in  even  the  slightest  degree.  Hence, 
they  are  easily  handled.  Once  placed  anywhere,  they  'stay 
put.'  The  automatic  machine  continues  to  turn  out  bolts; 
there  is  no  possibility  that  it  may  change  its  mind  and 
produce  nuts  instead. 

"But  man — how  different! 

"He  has  the  power  of  continual  ann  unlimited  change. 
Told  to  do  one  thing,  he  may  do  any  cl  fifty  other  things 
instead.  He  cannot  be  depended  upon  until  he  has  been 
proven  thoroughly,  and  even  then  he  is  apt  to  make  mis- 
takes. 

"No  matter  how  completely  a  man  has  been  instructed, 
or  how  ably  he  is  directed,  his  efficiency  depends  upon  a 
variable  factor — his  initiative  power  for  change.  The  man 
can  ignore  his  instructions  and  disobey  or  alter  his  dii*ec- 
tions. 

"You  can  pick   up  a  slide-rule  any  time  you  want  it 


without  giving  it  a  smile,  and  it  will  do  its  little  job  for 
you  quickly,  unquestioningly  and  without  a  grumble.  Then 
you  can  throw  it  down  and  pay  no  more  attention  to  it. 
You  need  show  no  special  interest  in  its  performance.  You 
do  not  need  to  help  it  with  encouragement  or  advice;  and 
when  its  work  does  not  bring  the  result  you  wanted,  you 
can  show  it  all  the  temper  you  please.  Above  all,  you  never 
need  to  tell  your  slide-rule  the  reason  why.  It  will  work 
just  as  well  for  a  bully  or  a  grouch  or  a  snob  as  for  a  real 
man — but  men  won't. 

"A  slide-rule  will  do  its  best  for  you  whether  it  knows 
your  purpose  and  is  interested  in  your  efforts  or  not. 
Men  won't. 

"I'm  not  attempting  to  say  whether  human  nature  is 
right  or  whether  it  is  wrong — I  am  merely  stating  the 
conditions. 

"As  a  salesman  I  attempt  to  meet  these  conditions  as 
I  find  them. 

"I  think  you  need  sales  managers  to  help  you  work  out 
some  of  the  problems  of  selling  the  ideas  of  industrial 
engineering  more  effectively. 

"Not  only  do  you  need  sales  managers  but  you  need 
salesmen.  Every  man  connected  with  our  respective  or- 
ganizations should  be  a  salesman. 

We  Are  All  Salesmen 

"Since  joining  the  General  Motors  Corporation  I  have 
been  emphasizing  to  everybody  with  whom  I  have  contact 
that  they  all  are  salesmen.  Mr.  Pierre  duPont  is  our 
salesman  president.  Mr.  C.  S.  Mott  is  our  salesman  chief 
of  staff.  Mr.  C.  F.  Kettering  is  our  salesman  chief  engi- 
neer, and  so  on  down  the  line  even  to  the  poi'ter  who  cleans 
the  halls  of  the  General  Motors  Building. 

"I  am  talking  salesmanship  in  its  broadest  sense — I  am 
talking  the  salesmanship  of  service. 

"Sales  and  service  are  so  closely  linked  that  the  first 
cannot  succeed  without  the  second.  I  say  to  all  our  sales- 
men, 'You  must  be  service  men,  every  minute  that  you  are 
selling.'  And  I  say  to  our  service  men,  'You  have  an 
opportunity  to  be  the  very  best  salesmen  in  our  entire 
organization.' 

"The  true  salesman  is  the  man  who  injects  real  human 
interest  into  his  job  of  serving  his  fellow  men.  I  believe 
the  best  salesman  we  have  is  the  workman  who  takes  pride 
in  his  task  and  who  builds  that  pride  into  our  products. 
The  salesmen  who  meet  the  public  and  get  the  orders  are 
not  nearly  so  important  to  the  success  of  our  business  as 
the  salesmen  in  overalls  who  really  love  their  work.  As 
a  sales  manager,  give  me  100  per  cent  salesmanship  in 
the  factory,  and  my  job  in  the  field  will  be  easy,  for  the 
best  sales  manager  in  the  world  cannot  make  a  permanent 
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success  of  marketing  a  product  indifferently  manufactured 
by  employees  who  have  no  pride  in  their  work, 

"When  you  tackle  a  job  of  industrial  engineering,  you 
should  think  of  the  workmen  in  the  plant  as  your  salesmen, 
and  use  sales  management  ideas  to  get  them  to  pull  with 
you  in  teamwork.  Open  their  eyes  and  make  them  see 
beyond  their  machines,  outside  the  factory  to  the  cus- 
tomers who  will  use  what  they  make.  Get  them  interested 
in  the  people  who  will  buy  the  product.  It  is  human  nature 
to  do  a  better  job  when  the  man  you  are  doing  it  for  is 
standing  at  your  elbow.  You  should  make  the  workman 
feel  the  presence  of  the  buyer  right  in  the  shop  when  the 
goods  are  being  made.  There  is  no  better  cure  for  ineffi- 
ciency and  indifference  than  arousing  real  heart  interest 
in  the  work. 

Workman  Must  See  Through  Salesman's  Eyes 

"Extend  the  workman's  interest  and  broaden  his  per- 
spective so  that  he  will  visualize  the  product  in  use  and 
make  him  feel  that  his  work  is  a  part  of  the  actual  serv- 
ice to  the  user.  Teach  him  to  think  of  the  customer  as 
'his  boss' — the  man  who  actually  meets  the  payroll.  Per- 
sonalize the  things  that  are  being  made.  Inject  a  touch 
of  human  interest  by  telling  the  workman  that  he  is  the 
company's  best  salesman.  Change  his  viewpoint  by  get- 
ting him  to  see  things  through  a  salesman's  eyes.  If  you 
succeed  in  accomplishing  this,  the  rest  of  your  problem 
will  be  easy. 

"The  ordinary  workman  is  antagonistic  to  industrial 
engineering  simply  because  he  thinks  you  are  making  him 
work  harder  and  thus  earn  more  profits  for  his  employer. 
As  long  as  the  workman  regards  you  in  that  light,  he  will 
oppose  your  efforts  to  improve  his  efficiency.  You  can 
compel  him  to  obey,  but  unless  he  is  sold  on  the  idea,  your 
plan  will  not  prove  permanently  efficient. 

"Show  him  the  direct  relation  between  the  sales  of  the 
company  and  his  steady  job.  Point  out  that  his  only  com- 
petitor is  a  similar  employee  in  a  competing  shop.  Point 
out  to  him  how  he  can  help  himself  by  helping  to  sell  the 
product  through  the  care  with  which  he  makes  it.  Then 
and  then  only  will  he  be  inspired  by  the  enthusiasm  of  the 
true  salesman.  There  isn't  any  employee  who  works  so 
hard  for  his  employer  as  the  true  salesman.    He  does  not 


watch  the  clock.  He  is  tireless  and  he  will  fight  for  his 
concern  as  whole-heartedly  as  he  would  battle  for  himself. 
"The  ordinary  workman  is  not  like  that.  It  isn't  a 
matter  of  the  money  the  two  employees  make.  Plenty  of 
workmen  get  as  big  pay  checks  as  the  salesmen  of  the 
house.     The  difference  is  in  the  viewpoint. 

Teach  Workmen  to  Say  "We" 

"The  salesman  says,  'WE,'  when  he  refers  to  the  com- 
pany. The  ordinary  workman  says  'They.'  As  industrial 
engineers,  it  is  your  duty  to  change  the  defiant  'They'  into 
a  co-operative  'WE.' 

"Similarly  you  need  to  change  the  language  the  em- 
ployer uses.  He  must  get  the  habit  of  thinking  and  say- 
ing 'We'  instead  of  'They.'  It  will  take  a  lot  of  sales 
management  to  get  that  idea  across  to  the  boss  nowadays. 
You  must  train  both  labor  and  capital  in  salesmanship 
principles  if  your  engineering  job  is  to  be  of  lasting 
benefit. 

"Sales  management  is  the  answer. 

"I  do  not  suggest  sales  management  as  a  substitute 
for  industrial  engineering,  but  as  a  supplemental  and 
necessary  team  work.  Such  a  combination  will  enable  you 
to  do  your  work  most  effectively  and  permanently. 

"Sales  management  will  help  to  broaden  your  outlook. 
Professional  men  are  not  apt  to  get  into  ruts.  The  sales- 
man who  succeeds  is  never  narrow.  Generally  speaking, 
the  more  broad  minded  a  salesman  is  the  more  successful 
he  is.  As  industrial  engineers,  your  efficiency  and  pro- 
gress will  be  largely  determined  by  the  breadth  of  your 
vision. 

"There  are  no  problems  of  life  involving  relations  be- 
tween man  and  man  that  salesmanship  cannot  aid  in  solv- 
ing and  salesmanship  is  made  more  effective  by  sales  man- 
agement. So  I  emphasize  your  need  of  knowing  how  to 
sell,  and  the  correlated  need  for  sales  management  in  all 
your  work. 

"Your  motto  then  is  'Service  to  Industry.'  Salesman- 
ship and  sales  management  are  both  dedicated  to  service. 
You  and  I  are  brothers  in  purpose.  We  should  not  be 
merely  distant  relatives  and  longer,  but  should  cultivate 
a  feeling  of  sympathy,  and  get  together  in  understanding 
and  pull  together  for  the  common  good  of  all  the  world." 


British  Motor  Truck  Transport  Alarms  Railways 


MOTOR  truck  transport  in  Great  Britain  has  grown 
during  the  past  five  years  to  an  investment  of  $550,- 
000,000  in  3000  lines,  which,  in  1921,  carried  6,000,000 
tons  as  auxiliary  to  the  railways,  as  reported  by  the  De- 
partment of  Commerce  based  on  statements  by  R.  P.  Skin- 
ner, United  States  Consul  General  at  London,  and  by  other 
agents  of  the  department  in  Britain.  The  rate  of  growth 
of  this  character  of  transport  is  shown  by  the  fact  that  in 
1916  there  were  only  600  trucking  lines. 

Inasmuch  as  freight  rates  there  are  inclusive  of  truck 
haulage  costs  for  collecting  and  delivering,  the  railway 
companies  make  an  allowance  of  reduction  from  regular 
rates  if  the  shipper  or  receiver  maintains  his  own  truck 
haulage  system.  The  truck  rates  are  based  on  an  average 
of  14  cents  per  ton  per  mile  for  twelve  miles,  longer  hauls 
yielding  less  per  mile  per  ton  and  shorter  hauls  more. 

Most  of  the  truck  lines  are  owned  and  operated  by  pri- 
vate companies  or  by  individuals,  although  several  railway 
companies  maintain  such  service  for  haulage  away  from 
their  lines.  The  reports  say  that  increasing  numbers  of 
heavy  shippers  are  establishing  their  own  motor  truck  lines 


even  for  long  distances,  sometimes  all  the  way  across  the 
Isles. 

"Railway  companies  in  Great  Britain,"  Mr.  Skinner 
writes,  "are  being  offered  serious  competition  by  motor 
highway  transport,  which  is  making  great  headway  and  is 
viewed  with  considerable  alarm  by  railway  officials. 

"However,  in  some  quarters  ivs  importance  is  thought 
to  be  overestimated,  because  motor  traffic  will  ultimately 
be  compelled  to  bear  its  proportion  of  taxes  for  mainte- 
nance of  the  highways;  furthermore,  doubts  exist  as  to 
whether  motor  transport  companies  are  setting  aside 
proper  sums  for  repair  and  renewal  of  vehicles." 


THE  possibilities  of  foreign  trade  with  the  Union  of 
South  Africa  are  well  set  forth  in  a  booklet  recently 
issued  by  the  National  Foreign  Trade  Council.  The 
Union  is  adequately  described  from  an  industrial  and 
agricultural  point  of  view  and  the  resources  of  the  terri- 
tory are  set  forth  in  an  interesting  manner.  Although 
the  booklet  is  general  in  character,  one  section  is  de- 
voted to  the  automobile  market. 
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Japanese  Will  Buy  Few  Cars  and 

Trucks  in  1922 

Among  the  factors  contributing  to  this  are:  numbers  of  unsold  cars  on 
hand  at  war  prices  and  high  taxes  based  on  horse  power  which  throws 
American  cars  in  luxury  class.  Trucks  holding  their  own  due  to  low  price 
and  reputation  for  superiority.  Import  business  will  be  light  this  year. 

By  William  I.  Irvine* 


^IHE  present  market  for  automotive  vehicles  in  Japan 
is  poor  and  in  all  probability  will  continue  to  be 
so  for  the  balance  of  the  year.  This  is  practically 
the  unanimous  opinion  of  the  majority  of  dealers  in 
Tokyo  and  other  large  cities,  representing  more  than 
50  per  cent  of  the  motor  vehicles  in  use  and  fully  90  per 
cent  of  those  imported. 

The  above  paragraph  gives  the  sum  and  substance  of 
an  automotive  survey  of  Japan,  outlining  the  possibilities 
of  automobile  export  business  in  that  country  which 
has  just  been  completed  by  Automotive  Trade  Commis- 
sioner William  I.  Irvine  for  the  Automotive  Division  of 
the  Department  of  Commerce.  Several  months  were 
spent  in  making  this  survey  which  gives  a  comprehen- 
sive outlook  of  the  passenger  car  and  truck  business 
which  American  exporters  may  expect  in  the  Far  East. 
The  report  goes  on  to  say  that: 

"The  greatest  contributing  factor  to  the  poor  automo- 
tive sales  outlook  is  the  business  depression  which  Japan 
is  now  experiencing,  which  has  not  only  seriously  cur- 
tailed the  sale  of  new  vehicles  but  has  caused  owners 
of  passenger  cars  to  put  their  machines  up.  The  use  of 
passenger  cars  has  been  discontinued  because  of  the 
high  cost  of  operation.  The  absence  of  a  sufficient  vol- 
ume of  freight  and  the  lack  of  demand  for  quick  delivery 
does  not  warrant  the  use  of  trucks. 

"The  situation  is  further  complicated,  from  an  auto- 
motive viewpoint,  by  the  large  number  of  unsold  vehicles. 
A  careful  survey  among  the  dealers  reveals  that  there 
are  at  least  750  passenger  cars  and  250  trucks  unsold. 
Nearly  all  of  these  were  purchased  prior  to  the  price  re- 
ductions made  during  the  past  12  months  in  the  United 
States.  Dealers  tried  to  maintain  prices  for  more  than 
a  year  but  market  conditions  did  not  warrant  such 
action.  The  vehicles  have  remaineti  in  government  ware- 
houses in  most  cases  in  order  to  defei"  paying  the  duty 
charges  ranging  from  25  to  35  per  cent  ad  valorem. 

"Dealers  are  now  cutting  their  prices  in  order  to  meet 
the  demands  of  the  banks  which  financed  imports,  and 
both  passenger  cars  and  trucks  are  being  offered  at  prices 
below  cost  without  much  success.  The  accumulated 
charges  from  insurance,  storage  charges  and  interest, 
averaging  about  9  per  cent  on  capital  inv^^sted  in  the  un- 
sold cars,  results  in  a  high  selling  price,  about  100  per 
cent  above  American  prices.  With  but  few  exceptions 
Japanese  dealers  claim  to  be  running  business  at  a  loss 
or  to  be  just  breaking  even.  These  claims  seem  reason- 
able, especially  with  large  dealers,  on  account  of  the 
large  overhead  represented  principally  in  the  large  work 

•Report  to  Automotive  Division  of  Bureau  of  Foreign  and  Domestic 
Commerce. 


shops  built  during  the  boom  period  for  service  and  body 
building. 

"A  number  of  the  more  responsible  dealers  have  raised 
the  question  of  price  protection.  They  maintain  that  at 
the  present  time  they  are  holding  motor  cars  bought  at 
prices  which  to-day  are  higher  than  the  present  retail 
prices  in  the  United  States,  and  that  the  large  stocks  of 
these,  even  when  sold  at  a  loss,  must  be  offered  at  prices 
higher  than  the  price  of  cars  of  later  design  recently 
imported. 

"Generally  the  men  taking  this  stand  are  the  strongest 
financially  and  consequently  were  in  a  position  to  finance 
large  shipments  during  the  boom  period,  with  the  result 
that  they  have  large  stocks  to-day.  They  are  now  called 
upon  to  compete  against  smaller  dealers  who  were  not 
in  a  financial  position  to  import  in  quantity,  and,  conse- 
quently, were  not  caught  with  many  cars  when  the  mar- 
ket broke  and  are  now  able  to  import  at  prices  which 
permit  them  to  undersell  the  larger  dealers  and  make  a 
profit.  This  has  resulted  in  the  sale  of  cars  heretofore 
almost  unknown  to  the  detriment  of  the  products  of 
those  manufacturers  who  support  their  equipment  by 
financially  sound  dealers  who  are  in  accord  with  the  mak- 
er's principle  of  service  for  every  car  sold.  The  smaller 
dealers,  of  course,  do  not  maintain  either  service  sta- 
tions or  repair  shops,  and,  generally  speaking,  do  not 
carry  adequate  supplies  of  spare  parts.  This  jeopardizes 
the  service  reputation  of  American  vehicles,  which,  while 
not  perfect  when  considered  by  the  standard  established 
in  the  United  States,  is  far  above  that  of  European  manu- 
facturers who,  in  this  market  at  least,  are  not  insisting 
that  their  representatives  carry  stocks  and  maintain  serv- 
ice stations. 

"Another  factor  operating  to  the  disadvantage  of 
American  cars  is  the  high  tax  rate  in  Tokyo,  the  center 
of  the  automotive  trade  in  Japan.  The  taxes  there  are 
the  highest  in  the  world  at  the  present  time  and  are  levied 
on  the  unscund  and  impractical  theory  of  horsepower 
based  on  the  cylinder  bore.  As  American  cars  generally 
have  wider  cylinders  than  those  of  European  make  they 
fall  in  the  highest  tax  classes.  The  formula  used  for  de- 
termining the  horsepower  by  the  taxing  authorities 
is :  square  the  bore,  multiply  by  the  number  of  cylinders 
and  divide  by  three.  This  places  the  cheapest  Ameri- 
can car  in  the  same  class  as  the  highest  priced  European 
make. 

"The  European  manufacturers  have  taken  advantage 
of  this  opportunity  to  re-enter  the  market,  and  the  re- 
sult may  be  seen  in  the  fact  that  the  share  of  the 
United  States  in  Japan's  imports  of  automotive  products 
fell  from  95  per  cent  in  number  and  93  per  cent  in  value 
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in  1920  to  77  per  cent  in  number  and  66  per  cent  in  value 
in  1921. 

"Japanese  dealers  who  represent  American  manufac- 
turers have  succeeded  in  having  a  reduction  made  in  the 
tax  rate,  through  continual  agitation  since  the  high  taxes 
went  into  effect  on  April  1,  1921. 

"The  combination  of  reduced  incomes  and  taxes  cre- 
ated an  opportunity  for  the  importation  of  light  cars  of 
known  economy  in  fuel  consumption  and  low  power 
rating.  These  vehicles,  mostly  imported  from  Europe, 
have  been  gaining  in   sales   during  the   past  year  and 


Opel  and  Protus.  The  prices  of  the  above  cars  range 
from  15,000  yen  to  20,000  yen,  with  the  exception  of  the 
German  makes,  which  have  no  fixed  price,  but  vary 
from  6,000  yen  to  12,000  yen.  These  last  figures  on  Ger- 
man cars  cannot  be  relied  upon  because  each  new  car 
has  a  new  price,  the  manufacturers  still  being  unable  to 
set  a  definite  selling  price. 

"The  principal  buyer  of  quality  cars  is  the  Imperial 
Household  Department,  which  normally  takes  about  one- 
third  of  all  quality  cars  imported.  Generally  the  Euro- 
pean quality  cars  fall  in  the  15-20  horsepower  class  and 


present  indications  are  that  they  will   increase  in  the  are  very  economical  in  fuel  consumption,  averaging  above 

coming  year,  although  dealers  believe  that  the  action  of  20  miles  to  a  gallon  of  gasoline. 

the  authorities  in  cutting  the  taxes  to  a  greater  degree  "The  prices  given  above  are  asking  prices;  final  prices 

on  higher  powered  cars  than  on  those  of  lesser  power  are  a  matter  of  negotiation  through  the  series  of  inter- 


H 


will  have  a  tendency  to  check 
sales. 

"However,  the  consensus  of 
dealers'  opinions,  including 
those  handling  light  cars,  is 
that  the  popularity  of  the 
light  car  will  be  short  lived, 
especially  among  those  people 
who  have  used  the  heavier 
American  cars.  Light  cars  on 
the  bad  roads  of  the  country 
and  unpaved  streets  of  Tokyo 
subject  their  riders  to  great 
discomfort,  while  American 
cars,  built  to  meet  the  most 
varied  road  conditions,  ride 
easier  and  afford  their  riders 
a  greater  degree  of  comfort. 
Rear  axle  trouble  and  broken 
springs  are  common  faults 
with  the  light  types  of  motor 
cars. 

"The  Italian  Fiat  which 
sells  for  7,000  yen,  has  been 
the    most    successful    of    the 

light    cars    from    a    viewpoint     ■ 

of  sales.     Next  in  popularity 

is  the  open  French  Renault,  which  sells  for  7,500  yen. 
This  is  followed  by  the  British  Bean,  a  light  car  of  less 
than  10  horsepower,  the  touring  model  of  which  sells  for 
6,000  yen.  There  are  several  other  French  cars,  the 
Citroen  and  Mathis,  which  are  fairly  popular.  In  addi- 
tion several  freak  German  cars  have  made  their  appear- 
ance in  the  market,  but  they  are  very  small  and  lightly 
built  and  are  not  deemed  suitable  for  the  conditions  of 
the  market. 

"European  quality  cars  are,  on  the  whole,  selling  bet- 
ter than  cars  of  similar  class  of  American  make.     Sales 


ERE  is  the  first  published  report  sent 
back  by  Automotive  Trade  Commis- 
sioner William  I.  Irvine,  who  has  been  sent 
to  the  Far  East  to  get  practical  merchandis- 
ing information  for  automotive  manufactur- 
ers. Irvine  left  the  United  States  at  the 
beginning  of  1922  and  has  spent  the  last  four 
months  investigating  conditions  in  Japan. 

He  makes  same  frank  statements  in  this 
interesting  article  about  the  condition  of  the 
automotive  market  in  Japan.  He  is  quite 
specific  in  regard  to  the  foreign  companies 
which  are  giving  American  manufacturers 
the  hardest  competition  in  this  market.  He 
says  that  American  passenger  cars  are  los- 
ing ground  and  gives  the  reasons  for  this 
condition.  He  tells  why  American  trucks 
continue  to  hold  the  market. 

You  will  want  to  read  carefully  this  brief, 
practical  business  report  if  you  are  inter- 
ested in  marketing  your  product  in  Japan. 


mediaries  who  collect  commis- 
sions between  the  buyer  and 
seller.  However,  the  figures 
will  not  vary  more  than  10 
per  cent. 

"American  trucks  continue 
to  hold  the  market  in  Japan, 
the  best  of  them  being  cheaper 
than  European  makes.  In 
addition  they  enjoy  the  advan- 
tage of  a  general  belief  that 
they  are  superior  to  European 
trucks.  None  of  the  latter  is 
being  sold  at  the  present  time 
and  there  is  little  likelihood 
of  their  getting  a  start  this 
year,  is  the  opinion  of  various 
dealers.  The  principal  sales 
of  American  trucks  are  being 
made  to  the  Government  and 
municipality. 

"There  is  no  large  stock  of 
motorcycles  on  hand,  and  so 
far    they    are    lightly    taxed. 

About  75  per  cent  of  the  ma- 

.,... chines  in  use  are  of  Ameri- 
can make  and  it  is  reason- 
able to  assume  that  their  position  will  not  be  seriously 
threatened  by  the  European  machines  now  being  im- 
ported. American  cycles  are  cheaper  and  stronger  and 
although  they  are  well  entrenched  in  the  public  favor, 
sales  are  apt  to  be  small  but  steady  during  the  balance 
of  the  year. 

"Imports  of  both  passenger  cars  and  trucks  will  be 
light  this  year  because  of  the  number  of  cars  remaining 
unsold,  which  is  about  10  per  cent  of  all  motor  vehicles 
in  the  country.  In  all  probability  the  market  for  trucks 
will  be  better  than  for  passenger  cars,  as  the  number  of 


are  reported  of  the  British  Crossley,  Armstrong-Siddeley,  former  remaining  unsold  includes  quite  a  few  models 
Daimler  and  Sunbeam  cars;  the  Austrian  Daimler;  the  and  types  unsuited  to  operating  conditions  and  present 
French   Renault;   the   Italian    Lancia,   and   the   German     understanding  of  automotive  tr.-xnsportation." 


More  Commercial  Flying  in  America  Than  Great  Britain 


A  BRITISH  contemporary  makes  a  comparison  of  the 
amount  of  flying  done  in  Great  Britain  and  the 
United  States  the  past  year  which  is  greatly  to  the  credit 
of  American  flying.  According  to  a  White  paper  on  the 
present  state  of  flying  recently  issued  in  England  on  the 
London-Paris  route,  which  is  the  only  one  in  which  Great 
Britain  has  any  real  share,  while  the  arrivals  and  de- 
partures total  2394,  the  British  share  is  only  671,  which 
is  28  per  cent  of  the  total.  The  total  of  17,000  flights 
which  is  given  in  the  White  Paper  includes  a  good  deal  of 
flying  which  has  nothing  to  do  with  air  services  in  the 


ordinary  sense  of  that  expression.  A  report  recently  issued 
by  the  Postmaster-General  for  one  month — October  last — 
the  distance  covered  by  the  U.  S.  air  mails  on  three  prin- 
cipal routes  was  nearly  160,000  miles,  equaling  nearly 
2,000,000  miles  a  year  on  mail  services  alone.  The  Ameri- 
can statistics  also  show  that  the  air  services  have  been 
operated  at  an  average  cost  of  $0.77  per  mile,  this  figure 
including  repairs  and  all  running  costs.  In  Great  Britain 
people  interested  in  air  development  have  come  to  recog- 
nize the  necessity  of  building  up  a  productive  organization 
for  air  services. 
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Business  Books  are  an  Aid  to 
Executive  Efficiency 

Recent  publications  deal  with  automotive  industry,  banlcing,  foreign  trade, 
and  personnel.  "Life  of  George  Westinghouse"  is  an  inspiring  business 
biography.    Other  new  books  are  of  practical  value  to  the  busy  executive. 


WHILE  the  average  business  man  naay  not  feel  that 
he  can  take  time  to  read  all  the  latest  works  on 
industrial  subjects  which  appear,  he  will  find 
many  times  that  new  books  serve  as  very  complete  sources 
of  information  for  reference  and  will  be  of  more  value  to 
him  in  that  respect. 

Present-day  industry  is  so  complex  that  one  can  hardly 
hope  to  master  all  the  matter  related  to  various  divisions 
within  an  industry.  One  can  know  fundamentals  and  a 
specific  line  and  from  then  on  supplement  information  as 
the  need  appears,  by  using  authoritative  books.  As  to  the 
books  to  be  used  for  this  purpose,  the  increasing  com- 
plexity of  the  divisions  of  industry  necessitate  a  constant 
replacement  or  addition  of  new  books. 

To  those  who  have,  or  are  establishing,  a  company 
library,  information  regarding  new  books  should  be  wel- 
come. The  value  of  such  a  library  is  hard  to  estimate, 
but  the  fact  remains  that  there  is  value.  There  are  al- 
ways some  in  an  organization  who  will  make  use  of  such  a 
library.  It  will  encourage  the  rest  in  the  reading  of  books 
which  are  a  valuable  source  of  information,  too  often  un- 
attainable elsewhere.  Individual  betterment  will  result 
to  a  greater  or  less  degree  to  those  who  make  use  of  this 
opportunity. 

Much  is  being  done  in  the  study  of  labor,  marketing, 
foreign  trade  and  banking,  and  the  works  which  appear 
on  the  subject  are  continually  increasing  to  our  store  of 
information.  Some  of  these  new  works  are  reviewed  in 
the  following  pages. 

We  have  heard  from  so  many  sources  and  so  constantly 
that  our  business  men  do  not  go  after  foreign  trade  as 
scientifically  as  the  other  large  industrial  nations  that 
it  may  have  become  tiresome.  The  fact  remains  that  if 
the  business  of  the  United  States  is  to  have  a  large 
market  for  its  surplus  goods  it  must  go  after  it  in  the 
manner  which  brings  results  whether  it  means  following 
the  methods  of  other  countries  or  not.  If  othei  countries 
are  successful  then  competicion  must  be  met  by  going 
them  one  better. 

"Foreign  Trade,  Markets  and  Methods,"  by  Clayton  S. 
Cooper,  published  by  D.  Appleton  and  Company  of  New 
York,  deals  with  the  method  of  carrying  on  foreign  trade 
and  shows  where  the  various  markets  exist.  The  volume 
is  divided  into  two  parts;  the  first  deals  with  the  prin- 
ciples to  be  followed  and  the  necessary  facts  which  must 
be  known  before  the  trade  can  be  carried  on.  The  second 
part  gives  a  careful  analysis  of  all  the  wo'id  markets  and 
the  necessary  methods  to  be  employed  in  each  tase. 

The  author  contributes  valuable  informal  on  in  describ- 
ing the  various  methods  of  carrying  on  business  in  the 
different  countries  in  order  that  the  trader  may  deal  with 
the  foreign  business  man  and  consumer  in  the  manner 
in  which  they  are  accustomed.  Emphasis  is  laid  on  the 
psychology  of  the  people  of  the  different  countries.  This 
is  contribution  of  a  vital  kind  because  it  remains  a  fact 


that  trade  between  countries  is  the  aggregate  of  indi- 
vidual connections.  The  success  of  foreign  trade  as  a 
whole  depends  on  the  success  of  the  component  relations 
which  in  turn  depends  on  a  knowledge  of  the  people  with 
whom  dealings  are  carried  on. 

Some  improvements  have  been  made  in  the  "Engineer- 
ing Index  for  1921,"  which  make  it  an  even  more  con- 
venient source  of  reference  to  use  than  the  two  previous 
volumes.  This  index,  which  has  recently  been  published 
by  the  American  Society  of  Mechanical  Engineers,  is  com- 
posed of  items  selected  from  scientific  and  engineering 
publications  received  from  all  over  the  world,  thus  mak- 
ing it  very  complete. 

To  avoid  confusion  and  lost  time  in  seeking  articles 
bearing  on  a  subject,  the  items  are  arranged  under  main 
and  sub-heads  alphabetically,  also  cross-references  have 
been  worked  out  with  great  care. 

"The  old  idea  of  thinking  of  men  as  so  many  kilograms 
of  muscular  energy  to  be  bought,  exploited,  and  scrapped 
when  occasion  demands,  is  reaping  the  harvest  it  richly 
deserves. 

"Burst,  likewise,  is  the  bubble  of  paternalism  which 
sought  to  determine  for  labor  what  was  good  for  it  and 
feed  it  accordingly. 

"Executives  are  now  coming  to  realize  that  their  work- 
ers are  not  a  bulky  mass  but  a  group  of  individuals." 

It  is  with  this  idea  in  mind  that  Walter  Dill  Scott  and 
M.  H.  S.  Hayes,  the  authors  of  "Science  and  Common 
Sense  in  Working  with  Men,"  recently  published  by  the 
Ronald  Press,  have  written  concerning  the  problem  of  deal- 
ing with  men  in  industry. 

The  various  mental,  physical  and  technical  ability  tests 
are  dealt  with  and  the  less  easily  handled  problems  of 
judging  character  and  ascertaining  desires,  and  other  ma- 
terial of  real  practical  value. 

It  may  be  said  that  a  vast  number  of  people  do  not 
know  that  George  Westinghouse  made  safe,  high  speed 
transportation  possible.  Even  those  who  do  know  about 
him  cannot  fail  to  be  impressed,  on  reading  his  biography, 
with  the  great  number  of  things  that  he  turned  his  hand 
to  with  success. 

The  American  Society  of  Mechanical  Engineers  in 
bringing  out  the  lives  of  its  noted  members,  has  chosen 
"The  Life  of  George  Westinghouse"  as  the  second  of  the 
series.  Charles  Scribner's  Sons,  New  York,  are  the  pub- 
lishers. 

Westinghouse  carried  on  a  great  number  of  projects  at 
the  same  time  and  for  this  reason,  to  avoid  confusion,  the 
biography  is  segregated  according  to  topics  rather  than 
being  written  chronologically.  This  arrangement  permits 
reading  the  book  with  the  idea  of  determining  just  what 
part  Westinghouse  played  in  any  particular  enterprise 
or  invention. 

The  biography  should  be  interesting  reading  for  en- 
gineers, but  also  to  laymen  without  engineering  knowledge, 
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for  the  character  of  the  man  stands  out  through  all  his 
varied  activities.  To  those  who  are  making  a  study  of 
transportation,  there  should  be  a  distinct  appeal  for  a 
thorough  knowledge  of  the  evolution  of  transportation  is 
impossible  without  an  understanding  of  Westinghouse's 
contribution. 

"To  give  a  comprehensive  exposition  of  the  theory  and 
practice  of  commercial  banking  in  the  United  States"  is 
given  as  the  aim  of  the  book  "Banking,  Principles  and 
Practice"  by  R.  B.  Desterfield,  Ph.D.,  Assistant  Professor 
of  Political  Economy,  Yale  University.  The  book  has 
recently  been  published  in  five  volumes  by  the  Ronald 
Press. 

That  the  entire  range  of  banking  is  covered  is  shown  by 
the  subject  matter.  Beginning  with  the  elements  of 
money,  credit  and  banking  and  description  of  the  system 
it  passes  through  the  internal  operations  and  organization 
of  domestic  banking  to  operations  of  the  foreign  division. 

This  work  should  prove  of  value  as  a  book  of  reference 
to  the  business  man  as  well  as  to  those  in  the  banking 
business  proper. 

To  those  who  desire  information,  general  or  detailed, 
regarding  the  New  York  Stock  Exchange,  J.  Edward 
Meeker's  "The  Work  of  the  Stock  Exchange"  should 
prove  valuable.  The  Ronald  Press  Co.,  New  York,  are 
the  publishers. 

This  work  shows  the  growth  of  the  Exchange  from  its 
early  days  to  modern  times.  Beside  giving  the  opera- 
tions of  the  Exchange  in  detail,  it  describes  its  economic 
function  in  relation  to  the  business  of  the  Nation,  and 
this  latter  should  bring  about  a  greater  understanding 
of  the  Nation's  financial  system  to  the  reader. 

Foreign  Trade 

American  business  men  have  much  to  learn  from  their 
European  brothers  in  the  way  of  efficiency  and  many  other 
things,  in  the  opinion  of  Dwight  T.  Farnham,  consulting 
industrial  engineer,  whose  book,  "America  vs.  Europe  in 
Industry,"  has  just  been  published  by  the  Ronald  Press. 

This  book,  which  contains  many  things  in  its  opening 
chapters  that  will  probably  cause  the  American  "cold- 
blooded business  man"  to  laugh  and  say,  "It's  bunk,"  is 
one  that  is  full  of.  facts  and  well  worth  studying.  For 
the  things  that  Farnham  sets  forth  are  important  things 
to  the  European,  even  if  they  are  not  to  the  American. 
As  he  says: 

"America  is  now  a  world  power  and  owns  a  mercantile 
marine.  We  must  do  business  abroad  increasingly  as 
the  years  pass.  To  do  this  we  must  understand  the  for- 
eign business  man  and  his  methods.  The  art  of  negotia- 
tion is  not  a  game  for  amateurs.  Provincialism  must 
give  way  to  finesse.  We  can't  afford  to  hate  foreigners 
because  they  don't  understand  us." 

Farnham  has  recently  completed  a  tour  of  the  prin- 
cipal industrial  plants  of  England,  France,  Germany  and 
Italy  and  he  gives  in  his  book  a  clear  picture  of  what 
is  being  done  there.  Furthermore,  he  shows  why  it  is 
being  done  and  he  has  discovered  the  real  troubles  of 
these  European  countries.  Practically  every  phase  of 
industrial  management  and  operation  is  considered  in 
this  work,  which  is  presented  in  such  form  as  to  make 
it  interesting  even  to  a  layman.  Certainly  it  will  prove 
interesting  and  helpful  to  the  man  in  industry.  In  the 
words  of  the  publishers,  it  is  a  "graphic  comparison  of 
present  European  and  American  manufacturing  methods, 
showing  how  Europe  is  preparing  to  give  us  a  stiff  fight 
for  the  world's  trade." 

One  of  the  pioneers  in  the  use  of  crude  oil  as  an 
industrial  fuel,  having  been  engaged  in  the  develop- 
ment of  crude  oil  burners  and  the  design  of  burner  in- 
stallations since  1887,  has  recently  written  a  book  under 


the  title  of  "Burning  Liquid  Fuel"  which  has  been  pub- 
lished by  the  U.  P.  C.  Book  Co.  William  Newton  Best, 
the  author,  has  succeeded  in  writing  a  book  of  a  thor- 
oughly practical  character  and  gives  examples  of  the 
application  of  oil-burning  equipment  in  many  industries. 
After  an  introductory  chapter,  the  origin,  production  and 
analysis  of  liquid  fuel  are  taken  up,  and  this  is  followed 
by  chapters  on  atomization,  oil  systems  (means  for  sup- 
plying the  liquid  fuel  to  the  burners;,  and  refractory 
materials.  From  this  point  on  the  application  of  oil- 
burning  equipment  in  different  lines  of  industry-  and  in 
transportation  is  taken  up.  Of  particular  interest  to  the 
automotive  industry  is  undoubtedly  the  chapter  on  Heat- 
Treating  Furnace  Practice,  which  covers  23  pages  and 
gives  illustrated  descriptions  of  numerous  different  types 
of  furnace.  The  subject  of  oil-burning  furnaces  in  iron 
and  brass  foundries  is  also  covered. 

Electric  Arc  Welding 

Two  electrical  engineers,  E.  Wanamaker  and  H.  R. 
Pennington,  connected  with  the  Chicago,  Rock  Island 
and  Pacific  Railroad,  have  written  "Electric  Arc  Weld- 
ing," published  by  the  Simmons-Boardman  Publishing  Co. 
This  book  embodies  their  experience  in  the  application 
of  arc  welding  to  railroad  equipment  and  is  confined  al- 
most entirely  to  a  consideration  of  the  autogenous  elec- 
tric arc  welding  process. 

The  material  presented  is  systematically  arranged  for 
convenient  reference.  The  evolution  of  welding  proc- 
esses from  the  ordinary  hand-welding  process  of  the 
blacksmith,  through  the  electric  resistance  welding, 
thermit  and  acetylene  welding  processes  to  the  various 
arc  welding  systems  are  briefly  sketched.  Next  the 
equipment  required  in  the  arc  process  is  described,  and, 
following  this,  installations  and  accessories.  The  re- 
mainder of  the  book  is  devoted  to  such  practical  prob- 
lems as  the  instruction  of  operators,  carbon  arc  weld- 
ing and  cutting,  electrode  materials,  preparation  of 
work,  welding  of  iron,  steel  and  non-ferrous  metals,  rail- 
road and  structural  applications. 

The  Automobile  Repairman's  Helper  was  originally 
brought  out  about  two  years  ago.  Since  then  a  new 
edition  has  become  necessary,  and  as  in  the  meantime  a 
great  deal  of  new  and  interesting  material  on  the  sub- 
ject of  automobile  repairs  had  accumulated  it  was  found 
expedient  to  divide  it  between  two  volumes.  The  book 
was  written  by  S.  T.  Williams  and  J.  Howard  Pile  and 
published  by  the  U.  P  C.  Book  Co.  In  the  second  volume 
there  are  dealt  with  a  certain  number  of  repair  jobs  that 
are  applicable  to  all  makes  of  cars,  and  others  that  per- 
tain to  particular  makes  only.  The  general  portion  of  the 
book  covers  inspection  and  lubrication,  engine  opera- 
tions, c^^mder,  piston  and  crankshaft  work,  simple  elec- 
trical testing,  storage  battery  care  and  repair,  pneu- 
matic tire  repairing,  top  work  on  open  cars,  simplified 
directions  for  welding,  hand  and  machine  tool  practice, 
miscellaneous  shop  methods  and  systematic  trouble  shoot- 
ing. In  that  portion  dealing  with  particular  makes  of 
cars,  repairs  to  twenty  of  the  most  popular  cars  and  to 
a  number  of  widely  used  components  are  described.  The 
book  should  prove  of  great  help  to  the  practical  repair- 
man. 

The  thirty-fifth  edition  of  "The  Mechanical  World  Year 
Book  1922,"  an  annual  for  the  benefit  of  mechanical 
engineers,  draftsmen  and  designers,  has  just  been  pub- 
lished. It  contains  mathematical  tables  and  formulas 
and  a  great  deal  of  useful  data  on  steam  engineering,  gas 
engines,  Diesel  engines,  power  transmission  and  machine 
shop  practice.  The  volume  is  of  pocket  size  and  contains 
about  350  pages  of  text  with  100  illustrations.  It  is  pub- 
lished by  Emmott  &  Co.,  Manchester,  England. 
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The    American    Automobile    Holds 
Dominant  Place  in  Argentine  Republic 

The  writer  believes  tbe  American  car  will  hold  its  position  because  it  more 
nearly  meets  the  requirements  of  the  country.  Service  has  been  primary 
factor  in  securing  this  dominant  position  while  low  price  unquestionably 
has  been  important  and  will  remain  so.     Last  year's  stocks  liquidated. 


44 f  I  "^HERE  is  no  room  for  difference  of  opinion  con- 

I       cerning  the  position  of  the  American  automo- 

bile  in  this  country.     The  American  automobile 

dominates  here  and  it  will  continue  to  hold  that  position." 

This  is  the  opinion  of  Willard  T.  Clark  of  Henry  W. 
Peabody  &  Co.,  importers  of  Buick  cars,  Goodrich  tires, 
etc.  Mr.  Clark,  in  an  article  in  Comments  on  Argentine 
Trade,  the  organ  of  the  Chamber  of  Commerce  of  the 
U.  S.  A.  in  the  Argentine  Republic,  says: 

"The  great  war  undoubtedly  influenced  this,  but  only 
in  the  way  of  hastening  to  bring  it  about.  The  fact  that 
European  competition  was  eliminated  temporarily  helped 
to  establish  the  American  automobile  in  its  present  posi- 
tion, but  the  same  result  would  have  been  accomplished, 
although  probably  not  quite  so  soon,  had  there  been  no 
war.  Why  is  this  statement  made  so  confidently?  Be- 
cause the  American  car  more  nearly  meets  the  require- 
ments of  this  country,  due  no  doubt  in  part  to  the  fact 
that  conditions  here  are  more  nearly  like  those  existing 
in  the  United  States  than  those  existing  in  Europe.  Com- 
paring American  cars  with  European,  we  have,  for  in- 
stance, lighter  weight  for  a  given  horse  power  and  more 
road  clearance.  These  are  important  features,  particu- 
larly when  it  is  borne  in  mind  that  the  bulk  of  the  auto- 
mobile business  is  in  the  country  where  the  roads  are  for 
the  most  part  very  poor. 

"The  flexibility  of  the  American  car  in  high  speed, 
making  for  easy  driving,  has  done  much  toward  increas- 
ing the  number  of  owner  drivers." 

Prestige  Gained  Through  Service 

There  is  one  respect  in  which  the  American  car  has 
established  itself,  and  that  is  in  the  question  of  service. 
Mr.  Clark  says: 

"That  service  in  connection  with  automobiles  was 
never  understood  as  it  is  in  the  United  States  until  Amer- 
ican cars  were  well  introduced  here.  Service  is  upper- 
most in  the  minds  of  automobile  buyers  here  to-day,  and 
in  this  the  American  cars  are  far  in  the  lead.  The 
American  agricultural  machinery  houses  which  have  been 
established  in  this  market  for  some  years  have  undoubt- 
edly done  much  toward  teaching  the  farmer  and  cattle 
raiser  the  value  of  service.  The  best  equipped  and  the 
best  organized  service  stations  are  those  run  by  agents  of 
American  cars,  and  there  are  service  stations  here  which 
compare  favoralbly  with  the  best  in  th.'  United  States. 
The  fact  that  American  spare  parts  a^^e  made  to  stand- 
ard and  do  not  require  much  fitting  and  are,  generally 
speaking,  lower  in  price  that  the  European,  is  an  advan- 
tage. While  on  the  subject,  it  is  proper  to  point  out  that 
the  automobile  service  station  in  this  country  is  called 
upon  to  perform  the  duties  of  several  service  stations  in 
the  States.  For  instance,  there  are  no  agents  of  Ameri- 
can speedometers,  batteries  or  electric  systems  who  are 


prepared  to  give  service,  and  the  car  owner  would  not 
be  willing  to  go  to  them  if  there  were.  They  look  for 
service  to  the  dealer  from  whom  the  car  was  purchased. 
In  the  United  States,  at  least  in  the  larger  cities,  the 
agents  of  these  different  accessories  are  obliged  by  the 
different  manufacturers  to  maintain  service  stations, 
and  the  car  owner  is  accustomed  to  apply  to  them  and 
not  to  the  automobile  dealers  for  service." 

American  Cars  Have  Price  Advantage 

There  is  one  other  respect  in  which  the  American  car 
should  retain  its  position  of  leadership  in  Argentina  and 
that  is  on  the  question  of  price.     Mr.  Clark  says: 

"Price  is  unquestionably  a  very  important  factor  and 
an  advantage  which  seems  likely  the  American  manu- 
facturer will  be  able  to  maintain.  American  cars,  light 
in  weight,  high  in  power,  easy  driving  and  economical, 
and  at  low  prices,  have  within  the  past  few  years  taken 
the  automobile  out  of  the  luxury  class  and  greatly  in- 
creased its  use.  As  the  bulk  of  the  business  .is  not  in 
the  large  cities,  but  in  the  country  where  the  roads  are 
generally  poor,  the  demand  is  largely  for  the  lower  and 
medium  priced  car,  those  which  are  listed  at  present  in 
the  United  States  at  $1,500  and  less.  In  some  sections- 
of  the  country  it  is  practically  impossible  to  sell  any 
other  than  the  lower  priced  cars  which  come  in  the  $600 
and  under  class  in  the  United  States. 

"The  buying  public  here  is,  in  the  main,  an  intelligent 
one,  and  the  disposition  is  to  purchase  the  best  for  the 
purpose  that  the  pocket  will  afford.  It  is  an  exacting 
public  that  appreciates  quality  and  looks  well  into  all 
details  when  buying  a  car.  Especially  in  the  matter  of 
body  work  is  it  well  informed  and  looks  for  the  best^ 
having  for  its  standard  the  fine  coach  work  which  wa& 
turned  out  in  Europe  prior  to  the  war.  This  is  espe- 
cially true  concerning  closed  body  jobs  for  city  use. 
This  has  encouraged  the  building  of  bodies  here  to  meet 
individual  taste,  and  it  is  probably  safe  to  say  that  there 
is  as  fine  coach  work  done  in  Buenos  Aires  as  in  Europe 
or  the  Uni*:ed  States." 

Market  Potentialities  Underestimated 

Regarding  the  future  possibilities  of  the  Argentine  as 
a  market,  Mr.  Clark  says: 

"It  is  very  probably  true  that  this  market  as  a  potential 
buyer  of  American  goods  has  in  boom  times  been  over- 
estimated in  the  minds  of  many  of  our  people  at  home- 
But  it  is  probably  equally  as  true  that  the  future  possi- 
bilities of  the  country  are  not  fully  understood  and  are 
underestimated.  The  Argentine  with  a  territory  of  al- 
most three  million  square  kilometers,  rich  in  resources^ 
has  only  about  eight  million  inhabitants.  It  is  produc- 
ing to-day  but  a  small  percentage  of  its  capacity.  De- 
velopment is  sure  to  come  and  come  rapidly  with  work 
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and  the  investment  of  capital.  Those  American  firms 
who  are  prepared  to  supply  these  two  elements,  coupled 
with  a  knowledge  of  the  country  and  a  reasonable 
amount  of  patience,  can  reap  a  rich  reward  by  establish- 
ing here  and  helping  in  the  development  of  the  country. 

"The  Argentines,  who  are  natural  lovers  of  sport,  are 
enthusiastic  automobilists,  as  witnessed  by  the  number 
of  races  which  take  place  every  year  in  various  parts  of 
the  country  in  the  face  of  very  adverse  road  conditions. 
They  are  very  rapidly  learning  the  commercial  value 
of  the  automobile  in  business  both  in  the  city  and  coun- 
try. They  will  be  enthusiastic  tourists  and  will  use  the 
automobile  much  more  extensively  commercially  when 
we  have  better  roads.  At  present,  and  excepting  a  few 
isolated  places  such  as  Cordoba,  automobiling  in  this 
country  is  not  a  pleasure.  But  good  roads,  along  with 
the  development  of  the  country,  will  come,  and  it  is  per- 
missible to  be  hopeful  that  much  progress  will  be  made 
in  the  near  future.  The  first  National  Good  Roads  Con- 
gress, under  the  auspices  of  the  Touring  Club  Argen- 
tine, will  be  held  in  Buenos  Aires  on  May  1  of  this  year, 
and  this  movement  is  creating  a  great  deal  of  interest 
as  well  as  receiving  the  support  of  commercial  bodies 
and  firms. 

"Conditions  are  still  far  from  normal.  All  of  last 
year's  cars  have  not  been  liquidated,  and  they  are  being 
offered  at  prices  and  on  payment  terms  which  keep  the 
market  unsettled  to  some  extent.  There  has  been  a 
gratifying  improvement  in  the  exchange  and  a  marked 
improvement  in  exports,  more  particularly  of  cereals, 
and  the  agricultural  districts  are  for  the  most  part  in 
better  condition  than  they  have  been.  The  crops  in  the 
South  are  poor  in  some  parts,  with  total  losses  in  others, 
and  with  rather  small  meat  exports  for  many  months, 
the  cattle  raising  districts  are  in  bad  shape.  In  conse- 
quence the  automobile  business  is  good  in  some  places 
and  bad  in  others.  Taken  as  a  whole,  it  is  much  below 
normal,  but  in  infinitely  better  condition  than  a  year 
ago,  and  the  future  much  less  clouded. 

"Opinions  concerning  trade  conditions  are  influenced 
by  personal  experience,  and  opinions  consequently  will 
differ. 

Automobile  Show  Sets  Record 

"Those  distributors  who  have  had  the  courage  and  the 
means  to  maintain  their  organization  and  keep  up  their 
efforts  in  spite  of  difficulties  are  breathing  easier  to-day 
and  looking  to  the  future  with  greater  confidence  than 
ever.  Right  along  that  line  mention  should  be  made  of 
the  Automobile  Show  held  in  Buenos  Aires  last  October. 
In  spite  of  unfavorable  trade  conditions,  and  the  dis- 
couraging time  the  distributors  were  going  through,  the 
Automobile  Show  was  the  best  ever  held  in  this  country 
and  a  credit  to  the  trade." 

The  readjustment  in  the  automobile  industry  with  the 
importers,  due  to  very  heavy  importations  of  automobiles 
purchased  at  peak  prices  during  the  first  six  months  of 
1921,  has  almost  been  completed.  Some  of  the  weaker 
importers  and  dealers  were  forced  to  discontinue  their 
agencies  and  several  went  out  of  business.  Some  of  the 
American  manufacturers  stood  ably  behind  their  dealers 
in  connection  with  automobile  commitments  made  during 
this  period.     Referring  to  this  subject,  Mr.  Clark  says: 

"By  far  the  largest  percentage  of  these  cars  were  con- 
signed to  the  established  agents  here  who  paid  for  them 
in  full,  and  have  since  liquidated  most,  if  not  all,  of  these 
old  stocks,  and  1922  models  of  some  of  the  best  known 
cars  were  in  use  in  this  country  before  the  first  of  the 
year.  ^ 

"The  local  distributors  of  some  American  cars  were 
not    properly    organized    financially     or    otherwise    to 


do  the  business,  excepting  under  war  conditions  when 
it  was  not  particularly  diflScult  to  finance  business  and 
less  difl[icult  to  sell  cars,  and  it  was  to  be  expected  that 
these  houses  would  be  unable  to  carry  on  in  face  of  the 
diflSculties  which  beset  them,  and  it  naturally  followed 
that  these  houses  liquidated.  Of  the  cars  which  were 
in  this  way  thrown  back  on  the  hands  of  the  American 
exporters  and  the  banks  there  are  still  a  few  unsold.  It 
is  gratifying  to  note  that  the  agencies  previously  held 
by  some  of  these  houses  have  since  been  taken  up  by 
more  experienced  and  better  organized  firms  who,  in 
spite  of  the  depression  which  still  exists,  are  doing  more 
toward  firmly  establishing  these  American  cars  in  this 
market  than  the  old  agents  did  in  good  times. 

The  Trade  Slow  to  Feel  Depression  ^ " 

"Much  has  been  written  concerning  the  causes  of  the 
depressed  and  chaotic  trade  conditions  which  were  first 
felt  toward  the  latter  part  of  1920,  and  to  detail  them 
here  would  be  a  needless  repetition.  This  countr>-  itself 
was  in  excellent  condition,  but  suffered  the  reflection  of 
conditions  abroad,  and  more  particularly  in  Europe, 
which  precluded  the  Argentine  from  exporting  her  prod- 
ucts. Strange  as  it  may  seem,  the  effects  which  followed 
were  not  felt  acutely  by  the  automobile  trade  as  early  as 
they  were  by  some  other  lines,  and  this  may  be  respon- 
sible in  some  measure  for  the  large  quantity  of  automo- 
biles which  were  imported  in  the  face  of  such  unfavor- 
able conditions.  All  of  the  cars  arriving  here  the  first 
half  of  1921,  when  most  of  the  cars  imported  in  that 
year  did  arrive,  were  bought  at  peak  prices,  and  the 
great  majority,  if  not  all  of  them,  had  to  be  paid  for  at 
a  loss  in  exchange  which  could  not  be  recovered  in  the 
selling  prices.  The  situation  precluded  advancing 
prices  in  sympathy  with  the  rising  exchange,  and,  gen- 
erally speaking,  there  were  no  advances  in  automobile 
prices  in  this  country  after  Jan.  1,  1921.  In  May  or  June 
of  last  year  reductions  began  to  take  place  in  the  States, 
and  these  were  followed  by  further  reductions  later  on. 
May  it  be  said  here  to  the  credit  of  some  of  our  Ameri- 
can automobile  manufacturers  that  they  protected  their 
foreign  distributors  upon  each  reduction  in  prices  by 
crediting  the  difference  in  price  on  all  cars  still  unsold 
in  the  distributor's  hands  at  the  time.  And  these  same 
manufacturers  accepted  willingly  the  cancellation  of 
orders,  and  did  not  increase  tne  distributors'  burdens 
by  insisting  upon  thei'  taking  all  the  cars  they  had  con- 
tracted for.  But  the  reductions  in  prices  did  not  offset 
the  losses  in  exchange,  and  were  consequently  not  re- 
flected in  a  reduction  in  selling  prices  here  until  some 
months  later. 

Pessimism  Gives  Way  to  Brighter  Outlook 

"Yes,  the  automobile  importers,  along  with  import- 
ers of  all  other  lines,  have  been  going  through  a 
difficult  and  discouraging  situation  during  the  last 
eighteen  months,  and  are  not  entirely  out  of  the  woods 
yet  by  any  means.  But  to-day  they  look  back  upon  the 
reports  and  prophecies  of  a  year  ago  in  the  knowledge 
that  they  were  in  the  main  exaggerated  and  over-pessi- 
mistic. At  that  time  there  were  large  quantities  of  cars 
piled  up  in  the  custom  house.  But  there  was  not  a  two 
or  three  years'  supply,  as  some  reports  indicated;  nor 
were  all  the  cars  left  in  the  custom  house  for  the  ac- 
count of  American  exporters  or  the  banks  because  the 
importer  could  not,  or  would  not,  pay  for  them." 

AMERICAN  car  manufacturers  will  play  a  dominant 
part  in  the  Barcelona  automobile  show,  which  will  be 
held  from  May  24  to  June  5.  Latest  reports  show  that 
more  than  twenty  American  makes  will  be  displayed. 
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The  Bureau  of  Civil  Aeronautics 

Editor,  Automotive  Industries  : 

With  the  passing  of  the  Wadsworth-Hicks  bills,  in 
the  near  future,  an  important  step  in  the  development  of 
the  aeronautical  industry  will  have  been  taken.  These 
bills  are  the  ones  introduced  in  the  Senate  and  House, 
respectively,  to  create  a  Bureau  of  Civil  Aeronautics  in 
the  Department  of  Commerce.  It  appears  to  be  generally 
conceded  that  they  will  eventually  be  passed,  either  in 
their  present  or  in  a  modified  form. 

With  the  need  of  Government  regulation  of  flying  be- 
coming more  necessary  daily,  a  few  comments  upon  the 
scope  and  organization  of  this  proposed  bureau  should 
be  of  general  interest  to  the  aeronautical  industry. 
Strictly  speaking,  the  proposed  bureau  has  no  exact 
parallel  in  other  fields.  Existing  Government  super- 
vision of  the  railroads  offers  practically  no  comparison. 
In  some  ways  present  Government  contact  with  the  ship- 
ping industry  offers  comparisons.  This  contact,  how- 
ever, is  divided  between  several  departments,  while  in 
the  case  of  aeronautics  the  new  bureau  would  present 
a  compact  organization.  Its  very  unity,  in  itself,  prom- 
ises close  co-operation  between  the  various  subdivisions, 
to  the  great  advantage  of  both  the  Government  and  the 
industry. 

Contact  with  Shipping  a  Distant  Parallel 

The  interest  of  the  Federal  Government  in  the  ship- 
ping business  is  distributed  mainly  under  the  following 
departments  and  divisions:  Department  of  Commerce, 
Bureau  of  Foreign  and  Domestic  Commerce,  Bureau  of 
Navigation,  Steamboat  Inspection  Service,  Bureau  of 
Lighthouses,  Coast  and  Geodetic  Survey,  Department  of 
Agriculture,  Weather  Bureau,  Department  of  Labor, 
Bureau  of  Immigration,  Navy  Department,  Coast  Guard 
Life  Saving  Service,  Hydrographic  OflSce.  Also,  report- 
ing direct  to  the  President,  the  U.  S.  Shipping  Board  and 
the  Emergency  Fleet  Corporation.  If  any  parallel  with 
aeronautics  can  be  really  said  to  exist,  the  new  Bureau 
of  Civil  Aeronautics  would  operate  the  aeronautic  serv- 
ices comparable  with  those  rendered  to  shipping  by  the 
Bureau  of  Navigation,  Steamboat  Inspection  Service, 
Bureau  of  Lighthouses,  Coast  and  Geodetic  Survey  and 
the  Hydrographic  Office,  with  the  probable  addition  of 
some  lesser  services  peculiar  to  the  aeronautical  field. 
Several  services,  such  as  those  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  Weather,  Immigration,  etc., 
would  function  for  aerial  transport  as  for  shipping. 

Possible  Form  of  Organization 

Taking  the  activities  of  the  propooed  bureau  as  out- 
lined in  the  bills,  these  may  be  divic-id  into  the  four 
general  heads  of  (1)  examination,  (2)  regulation,  (3) 
operation,  and  (4)  investigation  and  research.  Each  of 
these  four  divisions  calls  for  a  certain  amount  of  sub- 
division, even  at  the  start,  and  further  subdivision  will 
become  necessary  from  time  to  time  as  the  work  of  the 
bureau  grows  in  volume  and  variety.  The  accompanying 
diagram  presents  the  writer's  interpretation  of  a  work- 
ing organization  resulting  from  a  study  of  the  bills.    It 


is  suggested  to  the  industry  as  a  basis  for  discussion  of 

the  subject. 

Examination 

Take  first  the  work  of  examination.  The  intimate  and 
finely  specialized  knowledge  necessary  to  handle  this  end 
of  the  bureau's  work  appears  to  immediately  call  for 
subdivision  into  the  branches  heavier-than-air  equip- 
ment, lighter-than-air  equipment,  landing  fields, 
pilots'  examinations.  Each  calls  for  the  services 
of  men  specialized  in  their  particular  branch. 
Great  difficulty  would  be  encountered  in  obtaining 
men  properly  qualified  were  an  attempt  made  to, 
for  example;  include  the  examination  of  airships  and 
airplanes  under  one  head.  Likewise  the  landing  field 
specialists  could  not  be  expected  to  possess  the  qualifica- 
tions necessary  to  examine  pilots.  As  the  work  of  the 
bureau  expanded  it  would  undoubtedly  become  necessary 
to  further  specialize  the  work  by  separating  design  ex- 
amination from  construction  examination.  The  subdivi- 
sion controlling  examination  of  operating  condition  will 
probably  also  become  necessary.  This  would  permit  one 
group  of  inspectors  to  go  from  field  to  field,  making 
periodic  inspections  of  equipment  in  service.  Another 
group  would  make  periodic  visits  to  factories  where 
equipment  is  under  construction.  The  suggestion  of 
checking  manufacture  may  call  forth  some  comments, 
but  it  appears  important  to  give  the  inspection  service 
some  control  over  the  actual  construction.  With  the  low 
factors  of  safety  used  in  aircraft  design,  it  is  not  prac- 
ticable to  depend  entirely  upon  inspection  of  completed 
machines  when  passing  upon  their  safety.  Too  much 
can  be  covered  up  during  the  progress  of  the  work  of 
construction. 

Pilots'  Examinations 

The  question  of  whether  or  not  examination  of  pilots 
should  be  under  the  same  control  as  design,  construction 
and  operating  condition  examination  is  a  debatable  one. 
It  will  be  influenced  largely  by  the  qualifications  of  the 
man  at  the  head  of  the  division.  Only  an  experienced 
pilot  is  qualified  to  directly  control  examination  of  pilots. 
Only  an  engineer  is  qualified  to  direct  the  inspection 
work.  If  the  head  of  the  inspection  division  possessed 
both  qualifications,  it  would  be  very  logical  to  give  him 
charge  of  both  branches.  Otherwise  the  examination  of 
pilots  might  be  placed  under  the  regulation  division  in 
order  to  bring  it  under  control  of  a  pilot. 

Regulation  and  Operation 

The  second  division  would  bring  all  regulation  under 
one  head.  Promulgation  and  enforcement  of  rules  for 
navigating  the  air  are  suggested  as  separate  subdivi- 
sions. One  calls  for  the  services  of  a  pilot  with  some 
legal  training.  The  other,  although  also  calling  for  the 
services  of  a  pilot,  is  practically  police  work.  Registra- 
tion is  suggested  as  another  subdivision,  handling  only 
the  clerical  work  of  keeping  up-to-date  records  of  ma- 
chines and  pilots  licensed  by  other  branches  of  the  or- 
ganization. 

The  third  division  would  bring  together  under  one 
head  all  operation  of  the  bureau's  equipment  and  appa- 
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ratus.  Navigation  is  suggested  as  one  and  probably  the 
most  important  subdivision,  bringing  together  all  of  the 
services  concerned  directly  with  navigating  the  air. 
Weather  reports  will  no  doubt  be  handled  in  close  co- 
operation with  the  present  Weather  Bureau.  Any  flying 
fields  or  shops  operated  by  the  Bureau  of  Aeronautics 
would  be  most  logically  placed  under  one  head  as  a  sub- 
division of  operation.  Special  services  would  probably 
separate  themselves  inherently  as  they  developed.  A 
life-saving  service  for  accidents  suggests  itself  as  one 
possible  development.  Information  dissemination  might 
be  placed  either  under  the  operation  or  investigation 
divisions,  the  former  being  suggested,  as  the  latter  would 
be  more  of  a  research  organization  than  otherv.ase. 

Investigation 

The  last  of  the  proposed  divisions  would  control  all  of 
the  work  in  the  nature  of  research  or  investigation.  I 
might  suggest  that  duplication  of  government  work 
would  be  avoided  if  the  actual  research  is  carried  on  by 
existing  bodies  such  as  the  National  Advisory  Commit- 
tee for  Aeronautics,  Bureau  of  Standards,  Air  Service, 
Navy,  etc.  The  foreign  information  service  mentioned 
in  the  bills  is  very  desirable.  It  might  be  suggested  that 
some  of  the  information  could  be  obtained  through  ex- 


isting channels  of  the  Bureau  of  Foreign  and  Domestic 
Commerce.  This  could  be  supplemented  by  periodic 
visits  of  aeronautical  men,  from  the  Bureau  of  Aeronau- 
tics, to  foreign  countries.  Airway  studies  and  mapping 
will  become  increasingly  important  as  aerial  transport 
grows  and  will  probably  call  for  a  separate  subdivision. 
A  subdivision  on  cost  investigation,  charged  with  the 
work  of  obtaining  data  on  American  and  foreign  manu- 
facturing and  operating  costs  is  suggested  as  a  valuable 
addition.  This  information  could  be  held  on  file  for 
reference  and  furnished  as  required  to  American  manu- 
facturers and  operators.  A  service  of  this  kind  would 
greatly  assist  in  the  development  of  the  industry  and  of 
air  lines  and  help  to  place  both  on  a  stable  basis. 

The  foregoing  outlinr  of  the  work  and  organization  of 
the  proposed  bureau  is  given  as  a  basis  for  discussion. 
The  work  of  this  bureau  would  be  radically  different 
from  that  of  any  other  Government  body.  The  problems 
which  it  would  have  to  meet  are  so  original  that  some 
interchange  of  ideas  on  the  subject,  before  its  actual 
organization,  should  be  of  value  to  the  industry.  No 
doubt  the  completed  bureau  organization  will  vary 
greatly  from  the  ideas  suggested.  At  the  same  time  this 
should  not  prevent  their  being  worthy  of  discussion. 
Archibald  Black,  Consulting  Engineer. 


The  Action  of  Cutting  Fluids 


IN  a  paper  on  "Cutting  Fluids,"  Eugene  C.  Bingham 
explains  the  necessity  for  a  lubricant  in  machining 
operations  as  follows:  It  appears  that  whenever  two  clean 
surfaces  of  metal  are.  brought  together  they  tend  to  seize. 
Many  examples  prove  that  a  quite  invisible  layer  of  im- 
purity will  prevent  seizure.  The  clean  metal  of  the  chip 
moving  over  the  face  of  the  tool  under  great  pressure 
affords  a  peculiarly  difficult  problem  in  lubrication.  Lard 
oil  has  a  much  higher  adhesion  for  metal  than  have  the  pure 


mineral  oils.  It  is  drawn  in  between  the  chip  and  the 
tool  and  forms  a  strong  film  which  prevents  the  chip  from 
adhering  to  the  tool  and  forming  a  "bead."  Other  oils 
containing  fatty  acids,  or  groups  of  atoms  with  ""residual 
affinities,"  such  as  sperm  oil,  castor  oil,  rape  oil,  etc.,  have 
in  large  measure  the  advantage  of  lard  oil.  It  seems  read- 
ily possible  to  improve  mineral  oils  as  cutting  fluids  and 
as  lubricants  by  adding  liquids  of  high  adhesion  such  as 
oleic  acid,  pine  oil  and  fixed  oils. 
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More  Automobile  Dealers  Are  Needed 

The  number  of  automobile  dealers  is  going  to  increase.  More  will  be 
necessary  to  meet  changing  type  of  baying  demands.  Car  buying  has  be- 
come a  habit.  Consequently,  buyers  expect  convenience  similar  to  that 
in  purchasing  other  products.     More  dealers  mean  more  conveniences. 

By  Harry  Tipper 


ALL  plans  looking  into  the  future  for  the  establish- 
ment of  permanent  marketing  policies  must  take 
^  into  account  the  reactions  of  the  buyer  and  his 
habits  of  buying.  The  methods  of  distribution,  specializa- 
tion, the  character  and  extent  of  the  service  requirements, 
will  be  built  up  permanently  because  of  the  desire  of  the 
buyer  rather  than  because  of  the  necessity  of  the  manu- 
facturer. Many  difficulties  are  in  the  way  of  the  proper 
estimation  of  these  effects  upon  the  field.  These  difficul- 
ties are  more  evident  in  the  automotive  field  because  of  its 
rapid  growth. 

The  problem  of  distribution  and  service  in  the  automo- 
tive field  is  different  from  the  ordinary  retailing  problems. 
It  involves  a  good  many  interests  not  involved  in  the  work 
of   other   retailers.     This    en- 
tire   distribution    field,    in    its     ' " ' "" ' 

wholesale  and  retail  aspects, 
has  come  within  a  decade  and 
has  involved  many  problems 
for  which  there  were  no  pre- 
cedents. Under  such  circum- 
stances, it  is  natural  that  the 
whole  field  of  marketing  from 
the  manufacturer  to  the  user 
should  be  confused  to  some  ex- 
tent and  present  a  great  many 
conflicting  tendencies. 

There     are     no     precedents 

within    the    field    itself    from     ^ 

which  to  measure  the  strength     ■ ■ ■■■•■ 

of    these    various    tendencies, 

and  the  history  of  other  fields  is  not  entirely  applicable, 

although  an  understanding  of  their  development  would  be 


PEOPLE  no  longer  buy  automobiles  be- 
cause of  novelty  or  pure  pleasure.  They 
buy  them  for  the  convenience  obtained.  This 
demand  for  greater  ease  in  purchasing  and 
operating  calls  for  more  dealers  and  better 
service.  Mr.  Tipper  shows  that  the  automo- 
bile has  established  itself  as  a  flexible  means 
of  individual  transportation  and  emphasizes 
the  fact  that  the  importance  of  the  various 
factors  influencing  buying  is  constantly 
changing. 


sity  of  the  general  buyer  to  indulge  in  luxuries  or  to  buy 
things  which  do  not  appear  to  be  necessary,  at  the  first 
opportunity,  even  when  some  of  the  apparent  necessities 
are  being  overlooked.  The  buying  of  the  general  public, 
however,  is  governed  not  by  the  necessity  of  the  article  so 
much  as  by  the  relative  intensity  of  desire  for  the  par- 
ticular article.  Unless  the  necessity  is  very  great,  there- 
fore, the  average  buyer  will  reserve  some  of  his  earnings 
for  the  buying  of  things  that  are  not  usually  considered 
necessary  because  his  desire  to  own  these  things  is  more 
intense  than  the  desire  for  the  necessities.  In  all  sections 
of  the  population,  some  conveniences  will  be  left  out  in 
order  that  more  desirable  conveniences  may  be  secured. 
Relative  desire  is  very  largely  a  matter  of  emphasis,  and 

the  emphasis  is  not  in  propor- 

■ tion  to  either  the  necessity  or 

the  need  of  service.  An  illus- 
tration of  this  difference  is 
afforded  by  the  rapid  growth 
in  the  use  of  radio  apparatus 
during  the  months  of  1921 
when  many  of  the  lines  in- 
cluded in  the  so-called  necessi- 
ties were  still  halting  along 
with  a  subnormal  business. 

We  have  stated  that  the 
convenience  of  the  automobile 
is  emphasized  perhaps  more 
than    any    other    item    in    the 

public  mind  and  this  emphasis 

is  reflected  in  the  publicity 
given  to  the  automobile  business  and  the  place  which  it 
takes  in  conversation  in  ordinary  circles.    As  the  automo- 


very  useful  in  estimating  the  possibilities.  To  judge  the  bile  grows  into  its  regular  place  in  the  social  fabric,  this 
problem,  therefore,  it  is  necessary  to  consider  carefully  emphasis  will  be  lost  to  some  extent  by  familiarity,  and 
the  habits  of  the  general  buyer  and  the  tendency  to  be     the  buying  in  connection  with  the  automobile  will  be  done 


observed  in  the  sale  of  product^-  co  him  in  all  the  usual 
developments. 

Up  to  the  year  1920,  the  automobile  was  establishing 
itself  as  a  flexible  means  of  individual  transportation. 
The  main  object  and  necessity  was  to  secure  its  use,  and 


more  and  more  as  the  buying  of  other  necessities.  In  all 
other  lines  of  business  dealing  with  necessities,  the  system 
of  distribution  has  extended  itself  continually  so  that  the 
convenience  of  buying  could  be  more  definitely  established 
in  all  the  separate  communities.    When  articles  become  so 


the  industry  responded  by  providing  a  large  number  of      purely  a  part  of  the  routine  life  that  they  are  virtually 


units  in  the  shortest  possible  time,  so  that  this  convenience 
could  be  put  to  work  as  rapidly  as  possible.  The  great 
object  in  the  mind  of  the  general  buyer  was  to  secure  this 
means  of  transportation,  and  out  of  this  reaction  the  state- 
ment has  grown  that  every,  individual  desires  to  own  an 
automobile.     The  very  character  of  the  product  empha 


necessities,  the  buying  is  conducted  more  regularly  and  at 
shorter  intervals  because  it  does  not  receive  the  considera- 
tion that  was  formerly  given  to  it.  It  is  likely  that  the 
distribution  system  in  the  automotive  field  will  extend 
itself  so  that  the  convenience  of  buying  all  commodities 
connected  with  the  use  of  the  automobile  will  keep  pace 


sizes  its  usefulness.     No  other  product  in  modern  times      with  the  growth  and  the  absorption  of  the  machine  into 


has  so  continually  emphasized  its  own  value  and  its  own 
desirability.  Every  automobile  in  motion  suggests  the 
value  of  ownership.  Every  automobile  in  use  suggests  the 
convenience  of  this  means  of  transportation. 

Economists  have  wondered  many  times  at  the  propen- 


the  social  fabric.  As  it  stands  to-day,  the  number  of 
dealers  in  the  automotive  field,  in  proportion  to  the  amount 
of  business  done,  is  very  much  less  than  in  the  hardware, 
the  textile,  and  other  retail  lines.  People  were  willing  to 
go  to  considerable  trouble  in  order  to  buy  an  automobile. 
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and  they  are  willing  to  go  to  considerable  inconvenience  in 
order  to  secure  the  supplies  and  commodities  necessary  to 
keep  it  running.  As  a  consequence,  the  number  of  retail 
establishments  is  comparatively  small  in  proportion  to  the 
total  amount  of  the  business  to  be  done  and  the  v^^idespread 
distribution  of  the  automobiles  themselves.  The  whole 
field  has  grown  with  such  rapidity  that  the  maximum 
demand  upon  the  retail  outlets  has  not  yet  been  reached. 
As  the  number  of  cars  in  use  grows  each  year,  the  amount 
of  time  and  effort  involved  in  keeping  those  cars  supplied 
with  their  required  equipment  and  service  will  be  in- 
creased and,  as  a  consequence,  the  number  of  retail  outlets 
will  necessarily  be  enlarged  to  meet  these  increased 
requirements. 

The  habit  of  the  user  in  demanding  convenient  places  in 
which  to  buy  will  contribute  to  the  enlargement  of  the 
number  of  outlets,  and  to  the  character  of  those  outlets. 
At  present,  the  whole  automotive  business  is  in  a  period 
of  readjustment  not  merely  from  the  depression  but  from 
the  absorption  area  into  the  stable  area  of  development  in 
accordance  with  the  growth  of  the  social  fabric,  in  point 
of  numbers  and  wealth.  In  other  words,  the  past  ten  years 
have  been  spent  in  providing  a  sufficient  number  of  ma- 
chines to  supply  the  needs  of  the  population,  the  present 
period  being  spent  in  adjusting  the  business  to  the  re- 
quirements of  the  population  and,  in  the  not  very  distant 
future,  business  will  be  shaped  to  the  growth  of  the  popu- 
lation and  wealth.  In  this  particular  period,  when  the 
automobile  is  being  adjusted  to  the  requirements  of  the 
population,  the  desires  of  the  buyer  are  going  through 
some  definite  changes  in  his  reaction  toward  his  automo- 
tive buying.    New  elements  of  valuation  are  entering  into 


the  purchase,  and  these  elements  arise  out  of  a  previous 
experience  with  the  automobile  itself — its  usefulness  and 
possibilities.  These  elements  will  be  considered  in  detail 
in  another  article.  For  the  moment  it  is  sufficient  to  sug- 
gest their  presence  and  their  effect  upon  the  buying  habits 
as  they  react  upon  this  industry. 

The  buoyancy  of  the  automotive  field  in  its  return  from 
a  condition  of  extreme  depression  has  been  surprising  to 
many  busine.ss  men.  This  buoyancy  is  due  very  largely  to 
the  empnasis  which  is  attached  to  the  automobile  and  the 
effect  of  that  emphasis  upon  the  desire  of  the  purchaser. 
The  readjustment  of  values  in  the  buying  is  to  be  discov- 
ered in  the  character  of  the  buying  and  the  way  it  has 
flowed  in  response  to  readjustment  in  price  or  service  by 
the  manufacturer  or  the  local  retailer.  The  various  ten- 
dencies observable  in  the  retailing  field  are  induced  by  the 
attempts  on  the  part  of  the  manufacturer  and  the  retailer 
to  adjust  the  methods  of  distribution  to  the  changed  atti- 
tude of  the  buyer. 

It  is  the  experience  of  industry  that  buyers  from  the 
general  public  demand  a  greater  convenience  in  their  buy- 
ing as  the  product  falls  more  and  more  into  the  routine  of 
regular  necessity  and  gets  away  from  the  novelty  or  the 
emphasis  of  occasional  or  new  demands. 

Similarly,  as  the  product  is  measured  by  constant  use, 
the  elements  of  valuation  in  the  product  change  and  the 
sales  approach  of  the  manufacturer  or  the  retailer  must 
be  altered  to  agree  with  those  elements  of  changed  valua- 
tion. The  various  tendencies  to  be  observed  in  the  retail 
field  of  the  automotive  business  are  due  to  the  readjust- 
ment which  is  going  on,  and  their  value  cannot  be  com- 
pletely determined  at  the  present  time. 


The  Cost  Accountant's  Opportunity  to  Do  Analytical  Work 

for  the  Executive 


THE  opportunity  that  the  cost  accountant  has  to  do 
analytical  work  and  to  make  his  position  an  inval- 
uable one  to  the  executives  and  the  concern  as  a  whole,  is 
stated  in  the  following  paragraphs  by  Robert  E.  Belt, 
secretary  of  the  American  Malleable  Castings  Associa- 
tion, Cleveland.  The  nature  of  the  work  is  brought  out 
as  well  as  the  real  purpose  of  such  work,  which  is  often 
forgotten. 

"The  work  of  the  cost  accountant,  primarily,  is  that  of 
ascertaining  actual  costs  of  production  and  distribution 
covering  past  periods,  so  that  a  reasonably  accurate  fore- 
cast can  be  made  of  future  costs,  upon  which  current  sell- 
ing prices  can  be  safely  based. 

"The  cost  accountant,  therefore,  has  an  intimate  knowl- 
edge of  the  manufacturing,  selling  and  administrative  de- 
partments of  the  business.  For  his  advancement  and  suc- 
cess it  only  remains  for  him  to  make  the  most  of  his  knowl- 
edge and  of  his  opportunities. 

"His  work  is  not  merely  the  recording  of  facts  or  the 
determination  of  costs,  but  in  a  larger  and  more  valuable 
measure  that  of  analyzing  costs,  of  studying  them  to 
determine  the  whys  and  wherefores,  of  forecasting  future 
costs  and  of  picturing  or  presenting  both  past  costs  and 
probable  future  costs,  so  that  the  executive  can  read 
them  and  get  their  significance. 

"Most  executives  have  neither  the  time  nor  the  inclina- 
tion to  analyze  costs  in  order  to  determine  the  conditions 
which  resulted  in  an  unusually  high  or  an  abnormally  low 
cost. 

"This  is  the  work  of  the  accountant  for  the  assistance 
and  enlightenment  of  the  executive  and  it  is  not  the  work 
of  the  executive.    It  is  this  phase  of  cost  accounting — the 


real  object  and  purpose — in  which  the  accountant  is  so 
often  deficient. 

"Unfortunately,  there  are  many  executives  who  manifest 
but  little  interest  in  cost  results,  and  when  the  accountant 
is  of  the  same  trend  of  mind  it  is  not  at  all  surprising  to 
find  a  feeling  which  is  adverse  to  cost  work.  This  latent 
faculty  of  the  executive,  however,  is  easily  and  quickly 
exercised  when  the  accountant  piesents  the  results  of  his 
work  in  a  manner  which  means  something  to  the  executive. 
When  the  executive  sees  that  accurate  and  complete  cost 
information  results  in  the  reduction  of  expenses  or  in  an 
increase  in  selling  prices,  he  is  going  to  realize  the  im- 
portance of  the  work  of  the  accountant  and  give  him  full 
credit  for  his  initiative  and  endeavor. 

"The  ascertainment  of  costs  means  the  determination  of 
the  true  costs  of  production  and  distribution  of  the  whole 
or  any  part  of  the  product  in  sufficient  detail  to  determine 
wherein  they  are  exceptionally  high  or  abnormally  low. 
and  the  causes  which  resulted  therein.  The  accountant, 
in  possession  of  full  information,  is  then  in  a  position  to 
present  his  facts,  but  bare  facts  should  rarely  if  ever  be 
presented  without  an  explanation  of  circumstances  and 
conditions  which  have  produced  the  results.  It  is  in  the 
analysis  and  in  the  presentment  of  costs  where  the  ac- 
countant can  exercise  the  greatest  initiative  and  can  be 
of  the  most  value  to  his  employer. 

"The  department  of  the  business  for  which  the  analysis 
is  made  will  largely  determine  the  nature  and  character 
of  the  report.  Generally,  an  analysis  and  report  should  be 
made  for  the  operating  or  manufacturing  executives,  for 
the  sales  executive,  and  for  the  general  administrative 
executive." 
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How  to  Measure  Noise 

THERE  has  long  been  a  rather  urgent  neecJ  for 
some  method  of  measuring  or  comparing  noises. 
About  thirty  years  ago  when  trolley  cars  were  first 
introduced,  there  was  a  great  deal  of  complaint  about 
noise  from  residents  along  the  streets  in  which  the 
tracks  were  laid,  and  electrical  engineers  gave  serious 
thought  to  the  problems.  They  believed  that  if  they 
could  show  that  a  passing  trolley  made  less  noise  than 
— for  instance — a  street  corner  Salvation  Army  meet- 
ing, they  had  a  good  case  in  court.  But  they  failed  to 
produce  a  recognized  method  and  apr>aratus. 

Recently  controversies  about  noise  have  been  fre- 
quent between  automobile  manufacturers  and  gear 
makers.  Purchasers  of  cars  demand  silent  operation. 
One  of  the  operating  parts  most  difficult  to  keep  silent 
is  the  transmission  gear,  owing  to  the  high  pitch  line 
velocity  of  some  of  its  gears.  Of  course,  no  method  of 
measuring  noise  can  render  gears  any  more  quiet,  but 
if  there  were  some  dependable  and  recognized  method 


of  determining  the  amount  of  noise  emitted  it  would 
help  avoiding  disputes. 

By  means  of  a  permanent  magnet,  coil  and  dia- 
phragm the  energy  of  sound  waves  can  be  converted 
into  electric  energy,  which  can  be  readily  measured. 
One  difficulty  here  seems  to  be  that  so  much  depends 
upon  the  relative  location  of  the  diaphragm  and  the 
source  of  noise,  but  the  same  thing  applies  in  case 
the  noise  falls  upon  the  human  ear.  The  amount  of 
noise  from  a  particular  apparatus  falling  upon  the 
ear  often  varies  considerably  with  the  position  of  the 
listener.  It  might  be  necessary,  as  in  the  case  of 
measuring  the  light  emitted  from  an  unsymmetrical 
source,  to  determine  the  mean  spherical  intensity. 

That  the  problem  is  a  difficult  one  will  be  readily 
admitted,  for  if  it  were  not  it  would  long  since  have 
been  solved  in  a  satisfactory  way.  We  understand 
that  research  work  along  this  line  is  contemplated  by 
a  Western  institution  if  the  necessary  funds  can  be 
raised. 


Used  Car  Valuation 

JN  a  recent  survey  by  the  National  Automobile 
Chamber  of  Commerce,  one  of  the  plans  definite- 
ly favored  by  dealers  and  manufacturers  was  that 
the  latter  in  advertising  new  cars  should  also  adver- 
tise the  market  price  of  older  models,  based  on  cars 
in  good  condition. 

It  was  claimed  that  the  advantages  in  publishing 
used  car  values  would  be  that : 

First:  The  car  ownei-  would  not  expect  an  overal- 
lowance  in  trade. 

Second:  The  dealer  would  not  give  an  overallow- 
ance  unknowingly. 

Granted  that  these  reasons  are  correct  as  far  as 
they  go,  there  are  also  some  disadvantages  which 
should  be  considered  and  as  far  as  possible  removed. 

The  fact  of  giving  only  one  valuation  figure  will  in 
many  cases  cause  a  sales  resistance,  for  it  is  a  com- 
mon weakness  for  an  owner  to  think  that  his  par- 
ticular car  is  in  good  condition  whether  facts  war- 
rant it  or  not.  It  will  tend  to  make  all  allowances 
gravitate  toward  that  one  figure. 

There  are  three  possible  valuation  figures : 

First:  That  determined  on  cars  in  good  condition. 

Second:  Valuation  set  on  cars  in  poor  iindition. 

Third:  An  average  valuation. 

The  first  will  tend  to  make  wornout  cars  bring  more 
than  their  legitimate  value.  The  second  will  work  an 
injustice  to  the  man  who  takes  care  of  his  car.  The 
third  and  last  will  tend  to  permit  unlimited  overal- 
lowances  which  defeats  the  very  ends  to  be  striven 
for.  To  do  away  with  these  disadvantages  public  an- 
nouncements of  used  car  market  prices  might  give 
maximum  and  minimum  figures  for  each  model  based 
on  valuation  of  cars  in  good  and  poor  condition  re- 
spectively. 

Much  of  the  difficulty  experienced  in  used  car  al- 
lowances is  due  to  an  owner's  preconceived  notion  as 
to  a  car's  actual  resale  value.  If  any  plan  is  adopted 
great  care  should  be  taken  to  prevent  this  so  that  an 
owner  will  have  an  open,  unbiased  mind  at  the  time  of 
the  car's  appraisal. 
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Can  Airship  Builders  Walk  Before  They  Creep  ? 

FOR  many  months  the  Navy  Department  has  been  engaged  in  the  design  and  construction 
of  a  giant  airship  known  as  the  ZR-1.  This  ship  is  understood  to  resemble  in  many 
ways  the  ZR-2,  which,  it  will  be  recalled,  crashed  during  test  flights  in  England,  with  the 
loss  of  many  lives,  less  than  a  year  ago.  It  has  recently  been  announced  that  Rear-Admiral  Wm. 
A.  Moffett,  Chief  of  the  Naval  Bureau  of  Aeronautics,  has  requested  the  National  Advisory 
Committee  for  Aeronautics  to  appoint  a  special  committee  of  engineers  to  make  a  complete  and 
detailed  study  of  the  plans  and  specifications  for  the  ZR-1,  with  a  view,  it  is  understood,  to 
securing  a  check  upon  the  stresses  involved.  While  the  Navy  is  said  to  be  confident  that  its 
own  plans  for  the  airship  are  correct,  it  desires  the  opinion  of  an  independent  committee  in 
order  to  avoid  the  possibility  of  future  adverse  criticism.  This  is  a  wise  and  open-minded  pro- 
cedure on  the  part  of  Admiral  Moffett,  especially  in  view  of  the  recent  catastrophies  with 
lighter-than-air  craft  and  the  fact  that  many  misgivings  as  to  the  likelihood  of  a  similar  occur- 
rence when  the  ZR-1  takes  the  air  are  being  expressed  by  many  well-wishers  for  the  future 
of  aeronautics. 

In  the  absence  of  specific  information  regarding  the  design  and  type  of  construction  to 
be  employed  in  the  new  ship,  it  is  too  soon  to  draw  conclusions  as  to  the  correctness,  from 
an  engineering  standpoint,  of  plans  already  completed  and  being  followed  in  manufacture  of 
parts.  It  may  not  be  amiss,  however,  to  ask  some  rather  pointed  questions  which  might  well 
be  made  the  subject  of  another  investigation  as  to  the  wisdom  of  continuing  with  the  construc- 
tion of  so  large  a  ship  at  such  great  expense  as  is  involved,  even  though  the  investigation  now 
requested  shows  that  the  design  is  based  upon  proper  stress  calculations  and  appears  to  be 
"safe,"  so  far  as  present  engineering  knowledge  of  the  subject  goes. 

The  British,  at  one  time  enthusiastic  over  the  possibilities  of  the  rigid  type  of  lighter- 
than-air  craft,  are  reported  to  have  entirely  abandoned  their  civil  and  military  program  of 
development  along  this  line  and  to  have  offered  for  sale  all  ships  of  this  type.  What  reason  is 
there  for  doubting  that  a  similar  course  would  not  be  expedient  upon  the  part  of  our  own 
Government  ? 

The  Germans,  who  have  admittedly  obtained  the  greatest  degree  of  success  in  the  construction 
and  operation  of  airships  of  the  rigid  type,  are  reported  to  have  declared  that  construction  of 
the  largest  Zeppelins  was  justified  only  as  a  war  measure — that  the  experience  in  the  construc- 
tion of  smaller  ships  did  not  warrant  going  to  such  large  designs  and  that  such  designs  would 
not  have  been  thought  of  in  time  of  peace.  Yet  the  ZR-1  is  understood  to  be  as  large  or  larger 
than  any  other  airship  ever  built.  Is  there  sufficient  justification  for  such  a  prodigious 
undertaking? 

The  successful  operation  of  lighter-than-air  craft  is  generally  conceded  to  depend  upon 
careful  training  and  experience,  which  is  usually  gained  first  in  handling  small  ships.  How  is 
such  experience  and  training  to  be  gained  by  Navy  personnel  when  the  Navy  possesses  no 
small,  lighter-than-air  ships  of  the  rigid  type?  Would  it  not  be  more  practicable  to  start  \sith 
a  much  smaller- ship,  or  even  a  number  of  them,  modeled,  if  need  be,  after  some  of  the  highly 
successful  Zeppelins,  and  thus  build  up  an  experienced  personnel  which  could  expect  to  handle 
a  larger  ship  with  minimum  chance  of  disaster? 

In  short,  does  it  not  involve  unnecessary  risk  to  attempt  building  an  "Old  Ironsides" 
before  a  successful  smaller  ship  of  similar  type  has  been  constructed  and  flown? 

In  asking  these  questions.  Automotive  Industries  has  at  heart  nothing  but  the  best  wishes 
for  the  Navy  and  for  aeronautics,  which  we  confidently  hope  will  develop  sanely  and  as  rapidly 
as  a  healthy  growth  will  permit.  Another  disaster  such  as  that  which  occurred  to  the  ZR-2 
in  England  and  the  Roma  at  Hampton  Roads  may  do  irreparable  damage.  Huge  sums  have 
already  been  spent  upon  the  ZR-1,  but  these  may  well  be  sacrificed  rather  than  fac^  the  result 
of  a  possible  disaster  which  might  for  many  years  completely  check  progress  in  one  impor- 
tant field  of  aeronautics. 
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Production  Figures 
Convince   Skeptics 

Prove     Industry     Practically     at 

Capacity — Plants   Seek 

Larger  Output 

By  JAMES   DALTON 

NEW  YORK,  May  9— Skeptics  who 
have  thought  reports  of  the  tre- 
mendous business  being  done  by 
the  automotive  industry  were  ex- 
aggerations have  been  routed  by  the 
preliminary  production  figures  for 
April,  which  show  that  approximately 
213,000  cars  and  trucks  were  turned 
out  in  that  month.  When  the  final 
figures  are  compiled  they  are  quite 
likely  to  shatter  the  record  of  220,000 
established  in  March,  1920.  The  big- 
gest month  in  1921  was  August,  with 
180,781. 

Not  only  was  April  one  of  the  two 
biggest  months  in  the  history  of  the 
industry,  but  production  for  the  first 
quarter  was  the  largest  on  record  for 
the  first  three  months  of  any  year 
except  1920.  It  marked  a  gain  of 
more  than  100  per  cent  over  the  same 
period  last  year. 

May  is  certain  to  be  as  large  as 
April,  and  factories  in  the  Detroit 
district  will  exert  themselves  to  pro- 
duce even  more  heavily.  Capacity 
output  will  be  necessary  to  fill  orders 
now  on  hand  and  those  which  still  are 
running  into  the  plants  in  a  fiood 
which  shows  no  sign  of  abating. 

Good  Outlook  for  June 

June  also  promises  well,  although 
it  does  not  seem  possible  that  busi- 
ness can  continue  into  the  third  quar- 
ter at  the  present  levels.  It  is  prob- 
able there  will  be  the  usual  mid- 
summer decline  in  sales,  but  nothing 
like  a  slump.  In  fact,  it  now  seems 
certain  that  production  for  the  first 
half  of  the  year  will  be  so  heavy  that 
the  total  for  1922  will  be  materially 
larger  than  for  1921,  even  if  there 
is  a  sharp  falling  off  in  the  sales  in 
the  last  half,  which  now  seems  un- 
likely. 

While  expansion  of  truck  sales  has 
not  been  as  sensational  as  in  the  pas- 
senger car  field,  the  market  is  ex- 
panding month  by  month,  and  the 
output  for  the  year  will  be  much 
larger  than  in  1921.  There  has  been 
a  steady  gain  each  month  this  year, 
and  the  percentage  of  increase  over 
the  same  period  last  year  has  been 
large.  The  output  for  April  was 
almost  as  large  as  for  the  entire  first 
quarter.  It  is  significant  of  the  im- 
provement in  the  farm  market  that 
half  the  commercial  vehicles  turned 
out  in  the  first  three  months  of  the 


Business  in  Brief 

NEW  YORK,  May  9— Continued 
gains  have  been  made  in  the  past 
week  by  business  and  industry  gen- 
erally. Retail  trade  has  improved 
slightly,  crop  conditions  are  some- 
what better,  the  commodity  mar- 
kets are  still  stronger  and  industry 
has  taken  another  long  stride  for- 
ward. The  coal  strike  has  failed 
as  yet  to  exercise  a  serious  adverse 
influence  on  the  situation. 

Car  loadings  are  increasing,  ex- 
cept in  the  case  of  coal.  Railroad 
earnings  showed  another  increase 
in  March. 

Railroads,  at  the  end  of  April, 
had  placed  orders  for  59,023  freight 
cars,  or  double  the  total  for  all  of 
1921. 

Unemployment  is  steadily  de- 
creasing in  the  West  as  well  as  in 
the  East.  Building  operations  are 
delayed  by  inability  to  get  enough 
workmen,  and  the  same  is  true  of 
skilled  factory  operatives  in  some 
lines,  especially  automotive. 

Grain  traffic  in  the  Northwest  is 
picking  up  rapidly.  Wheat  prices 
have  made  slight  gains  and  the 
outlook  for  the  new  crop  is  very 
favorable. 

Large  mail  order  houses  in  the 
Chicago  territory  find  May  starting 
better  than  April  and  expect  a 
larger  month  because  farmer  buy- 
ing is  steadily  increasing. 

Operations  in  the  metal  mining 
districts  continue  uninterruptedly, 
despite  the  coal  strike. 

Bank  clearings  for  the  week  end- 
ing May  4  were  $7,690,931,000,  a 
gain  of  20.2  per  cent  over  the  corre- 
sponding week  of  1921. 

Money  continues  easy,  the  secur- 
ity markets  are  in  trading  position 
and  foreign  exchange  is  somewhat 
irregular  with  sterling  stronger. 

Since  last  September  the  secur- 
ities of  American  holders  have  ad- 
vanced in  value  by  33  1/3  per  cent, 
adding  $5,000,000,000  to  the  pur- 
chasing power  of  the  security  hold- 
ers, but  the  advance  in  stock  av- 
erages has  come  to  a  halt,  for  the 
present  at  least. 


year  were  made  by  three  companies 
producing  popular  light  trucks  fitted 
for  farm  use. 

Parts"  plants  have  speeded  up  pro- 
duction to  such  an  extent  that  the 
shortage  in  some  lines,  which  slowed 
.ip  operations  last  month  in  a  consid- 
erable number  of  factories  assembling 
vehicles,  will  be  considerably  allevi- 
ated in  May. 

Akron  reports  a  boom  in  tire-  sales 
commensurate  with  that  in  the  pas- 
senger car  and  truck  field.  Reserve 
stocks  are  being  depleted  to  meet  de- 
mands and  production  has  been  ex- 
panded. 
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Body  Shortage  Still 
Is  Serious  Factor 

Situation  Is  Aggravated  by  Labor 

Unrest — Parts   Coming 

Through  Faster 

By  D.  M.  McDonald 

DETROIT,  May  6— The  body  situation 
continues  to  be  the  most  serious  factor 
in  the  general  production  program  of 
automobile  factories  in  the  Detroit  dis- 
trict. Though  the  situation  is  apparently 
eased,  it  is  only  because  it  is  too  early 
in  the  month  to  begin  straining  for  cer- 
tain production  figures.  Many  factories 
are  still  somewhat  fagged  from  the  April 
effort. 

Aggravating  the  body  situation  is  a 
cpndition  of  labor  unrest  which  is  largely 
due  to  the  shortage  of  skilled  body  help 
and  vi^hich  has  resulted  already  in  a  strike 
in  the  finishing  department  of  one  of  the 
leading  body  makers  of  the  city.  With 
prices  of  cars  at  existing  low  marks, 
there  is  a  little  possibility  of  increases 
in  wages.  If  wages  go  up,  car  prices  are 
certain  to  follow. 

Try  to  Meet  Labor  Problem 

Manufacturers  who  have  been  intend- 
ing to  locate  their  own  body  plants  in 
the  Detroit  district  will  probably  find  it 
necessary  to  bring  in  entirely  new  corps 
of  skilled  workers.  Every  effort  is  being 
made  to  develop  workers  from  the  present 
unskilled  ranks,  and  many  men  are  being 
brought  in  from  other  cities,  but  there  is 
need  still,  under  existing  rush  conditions, 
for  hundreds  of  men. 

Manufacturers  of  cars  using  custom 
made  bodies  have  been  unable  to  get 
bodies  in  anything  like  the  quantity  re- 
quired. Lincoln  has  been  sadly  handi- 
capped in  this  respect,  a  condition  which 
is  almost  certain  to  result  in  the  estab- 
lishment by  that  company  of  a  body  plant 
which  will  be  ample  for  all  its  require- 
ments. Cadillac,  making  its  own  bodies, 
has  had  no  difficulty,  nor  has  Packard, 
which  practically  controls  the  output  of 
its  two  body  makers. 

The  demand  for  closed  body  cars  is 
a  distinctive  feature  of  the  1922  buying. 
There  is  undoubtedly  a  definite  desire  on 
the  part  of  the  car  owning  public,  es- 
pecially that  part  which  is  not  buying 
for  the  first  time  and  which  can  afford 
to  own  only  one  car,  to  have  that  one 
car  a  closed  vehicle.  Price  reduction 
and  the  development  of  the  coach  type 
vehicle  have  brought  the  closed  car  with- 
in the  price  range  of  many  owners  for 
the  first  time  this  year,  and  this  is  re- 
garded as  largely  responsible  for  the  in- 
creased business. 

Closed  Car  Demand  Varies 

Demand  for  the  closed  car  varies 
largely  according  to  the  line.  In  some 
factories  it  is  running  higher  than  50  per 
cent  of  production  and  in  others  it  is 
much  lower.  It  is  noteworthy,  however, 
that  those  factories  which  have  striven 
to  develop  distinctiveness  in  their  closed 
{Continued  on  page  1037) 
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New  G.  M.  Car  Moves 
Toward  Production 


'Copper      Cooled"      Automobile 

Will    Be    Turned    Over    to 

Chevrolet  for  Manufacture 


NEW  YORK,  May  9— The  General 
Motors  Corp.,  which  is  now  doing  an  ex- 
ceedingly gratifying  business  in  all  its 
passenger  car  lines,  expects  sales  for  the 
third  quarter  of  1922  will  exceed  those 
of  the  second  quarter.  This  belief  is 
based  on  careful  investigations  and 
analyses  which  have  been  made.  These 
reports  point  to  a  very  large  demand  dur- 
ing the  mid-summer  months  for  Cadil- 
lacs, Buicks  and  Chevrolets,  its  thi-ee 
leading  passenger  car  lines. 

Not  only  is  the  domestic  business  of 
General  Motors  Corp.  running  at  a  high 
level,  but  there  has  been  a  very  gratify- 
ing increase  in  export  demand.  The 
schedules  of  the  London  branch  have  been 
■  materially  increased  in  the  past  week. 
The  new  copper  cooled  car,  which  has 
been  developed  by  C.  F.  Kettering  in  the 
research  laboratories  at  Dayton  and 
which  has  been  subjected  to  a  long  series 
of  the  most  severe  tests,  will  be  turned 
over  in  a  short  time  to  the  Chevrolet 
Motor  Co.  for  practical  experiments  along 
manufacturing  lines.  Manufacture  of  ex- 
perimental models  will  be  under  the  di- 
rection of  W.  S.  Knudsen,  and  such  prac- 
tical modifications  as  are  necessary  will 
be  made. 

Thorough  tests  will  be  made  of  the 
models  turned  out  by  the  Chevrolet  com- 
pany, and  it  is  expected  that  manufac- 
ture of  the  new  line  in  small  quantities 
will  begin  early  in  September.  At  the 
beginning  only  15  or  20  a  day  of  the 
copper  cooled  line  will  be  turned  out. 
It  is  expected  that  the  new  line  will  sell 
for  about  $150  more  than  the  Chevrolet 
"490." 

It  can  be  stated  positively  that  the  new 
copper  cooled  line,  which  is  purely  ex- 
perimental up  to  this  time,  will  have  no 
effect  whatever  on  the  "490"  line,  which 
will  be  continued  as  heretofore. 


De  Berg  Succeeds  Parker 

as  Kelly  Truck  Director 

SPRINGFIELD,  OHIO,  May  8— Stock- 
holders of  the  Kelly-Springfield  Motor 
Truck  Co.  at  their  annual  meeting  Mon- 
day re-elected  all  of  the  old  directors 
with  one  exception.  Walter  De  Berg,  as- 
sistant cashier  of  Emerson  McMillin  & 
Co.,  New  York  City,  was  elected  in  place 
of  H.  S.  Parker.  The  report  submitted 
shows  that  the  company's  business  is 
steadily  increasing  and  that  prospects 
are  bright  for  the  future.  The  directors 
elected  were:  James  L.  Geddes,  E.  0. 
McDonnell,  E.  S.  Kelly,  J.  E.  Bowman, 
Paul  C.  Martin,  Grayson  Lathrop,  B.  J. 
Westcott  and  P.  H.  Diehl  of  Springfield; 
Charles  Willard  Young,  A.  P.  Lathrop, 
Marion   McMillin,   C.   N.  Jellisse,  James 


Little  Reason  for  Existence  of  Used  Car  Problem 
with  Dealers   Throughout  Country 

By  H.  M.  Jewett, 

President  of  the  Paige-Detroit  Motor  Car  Co.  and  Jewett  Motors 

Detroit,  May  8. 

FROM  an  automobile  manufacturer's  point  of  view,  there  should  be  no  more 
a  used  car  problem  than  a  new  car  problem.  We  never  hear  of  dealers 
coming  to  us  asking  how  to  sell  their  new  cars.  Why  should  there  be  any  ques- 
tion as  to  how  to  sell  the  used  cars? 

The  same  principles  of  merchandising  that  are  involved  in  selling  the  new 
cars  apply  to  selling  the  others.  When  there  is  a  market  for  the  new  cars 
there  is  a  market  for  the  used  cars,  and  inversely,  when  there  is  no  market  for 
the  new  ones  there  is  no  market  for  the  old  ones.  Dealers  should  be  quick  to 
size  up  market  conditions  and  know  when  to  shut  down  on  taking  in  the  old 
cars. 

So  far  as  my  study  of  the  automobile  business  has  gone,  I  have  been  im- 
pressed with  the  fact  that  there  will  always  be  a  market  for  its  product-^,  new 
cars  and  used  alike.  In  the  West  there  are  quite  a  number  of  companies  which 
make  a  business  of  junking  automobiles  and  they  are  making  money.  Cars 
which  have  outlived  their  usefulness  go  off  the  market  in  the  form  of  junk. 
When  more  junk-yards  are  necessary  to  handle  used  cars  we  will  have  them. 
That  phase  of  the  business  will  be  taken  care  of. 

Dealers  should  exercise  good  judgment  in  taking  in  cars  in  exchange  for 
new  ones.  Where  the  price  allowance  is  right  the  sale  of  the  old  one  should 
be  as  ready  as  the  new  one.  If  a  stock  of  used  ci  rs  is  accumulated  dealers 
must  cut  down  on  accepting  trade-ins. 

Our  experience  with  the  new  Jewett  car  shows  that  there  are  hundreds  of 
sales  which  can  be  made  by  dealers  without  accepting  trade-ins.  In  intro- 
ducing the  new  car  we  instructed  our  dealers  to  look  for  buyers  who  had  no 
cars  and  this  policy  has  proved  very  effective.  Some  cars  are  being  taken  in. 
but  only  that  the  dealer  may  sell  them  for  the  buyer.  On  our  Jewett  business 
the  trade-in  allowance  will  be  discountenanced  for  a  considerable  time  to  come. 

Business  throughout  the  year  should  continue  on  a  very  even  keeL  Farmers 
are  coming  into  the  market  now  in  the  West  and  the  Central  West,  and  their 
buying  is  having  its  effect  not  only  on  our  business,  but  on  all  business.  Farm- 
product  markets  are  improving  all  the  time  as  are  markets  for  fruits  and  lum- 
ber. The  lumber  producers  are  now  far  behind  on  orders.  Credits  which  in 
some  districts  have  been  frozen  for  eighteen  months  or  more  are  again  liquid. 

Taking  everything  into  consideration,  there  is  no  reason  why  the  automo- 
tive industry  should  not  enjoy  a  record  year.  April  was  the  largest  month  our 
factory  has  ever  known  and  May  will  exceed  it. 


Lawrence  and  Walter  De  Berg  of  New 
York  City;  A.  G.  Hare  of  Philadelphia. 

The  directors  organized  re-elected  these 
officers:  Chairman  of  the  board,  James 
L.  Geddes;  president,  Charles  Willard 
Young;  vice-president  and  general  man- 
ager, E.  0.  McDonnell;  vice-president, 
James  McCarthy  of  Quebec,  Ont.;  vice- 
president,  A.  P.  Lathrop;  vice-president, 
Marion  McMillin;  vice-president,  James 
Lawrence;  secretary  and  treasurer,  P.  H. 
Diehl. 


TO  DISCUSS  TRAFFIC  MATTERS 

NEW  YORK,  May  9— Means  of  solv- 
ing some  of  the  truck  traffic  problems, 
such  as  overloading  and  overspeeding, 
will  be  considered  at  a  conference  late 
this  month  of  the  motor  vehicle  com- 
missioners of  all  the  New  England 
States,  New  York,  New  Jersey,  Pennsyl- 
vania and  Mai-yland  with  a  special  com- 
mittee of  the  National  Automobile 
Chamber  of  Commerce  composed  of  R.  H. 
Salmons  of  the  Selden  Motor  Truck  Co.. 
R.  0.  Patton  of  the  Pierce-Arrow  Motor 
Car  Co.,  D.  C.  Fenner  of  Mack  Trucks. 
Inc..  F.  W.  Fenn,  secretary  of  the  motor 
truck  committee,  and  Harry  Meixell, 
secretary  of  the  motor  vehicle  confer- 
ence committee. 


Paul  duPont  Identified 

Actively  with  Daniels 

NEW  YORK,  May  9— Announcement 
is  ii.ade  by  Gillespie,  Meeds  &  Co..  who 
are  forming  a  syndicate  to  underwrite 
the  sale  of  $1,000,000  of  8  per  cent  pre- 
fen-ed  stock  of  the  Daniels  Motor  Co.  of 
Reading,  Pa.,  that  Paul  duPont  of  Wil- 
mington, Del.,  president  of  duPont  Mo- 
tors, Inc.,  and  his  associates  have  become 
actively  identified  with  the  Daniels  com- 
pany. It  is  stated  that  duPont  has  taken 
a  substantial  financial  interest  in  the 
company. 

There  have  been  reports  recently  that 
Geoi'ge  E.  Daniels  had  decide<l  to  resign 
as  president  of  the  company,  but  he 
emphatically  denies  that  there  is  any 
truth  in  the  statement,  which  he  charac- 
terizes as  ''ridiculous." 

At  the  annual  meeting  of  the  directors 
the  fcllowing  ofllicers  were  elected  to 
serve  for  the  ensuing  year:  George  E. 
Daniels,  president;  N.  E.  Parish,  vice- 
president  and  chairman  of  the  board;  L. 
L.  Gillespie  and  H.  W.  Mansfield,  vice- 
presidents;  W.  L.  Davis,  secretary  and 
treasurer;  J.  K.  Rhinelander,  assistant 
secretary,  and  R.  A.  Wetherhold,  assis- 
tant treasurer. 
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Must  Ask  for  Space 
at  Paris  by  May  24 

No  Requests  to  Exhibit  at  Show 

Will  Be  Received  After 

That  Date 


PARIS,  April  28  {Bij  Ma?7)— Requests 
for  space  in  the  Paris  automobile  show, 
to  be  held  in  the  Grand  Palais  from  Oc- 
tober 4  to  14,  inclusive,  will  not  be  re- 
ceived later  than  May  24.  The  French 
show  is  closed  to  ex-enemy  nations.  Al- 
lied manufacturers  are  placed  on  an 
equality  with  French  firms  with  the  ex- 
ception of  American  miakers,  who  are 
only  admitted  after  other  requirements 
have  been  met. 

One  of  the  new  rules  stipulates  that 
traders  and  body  builders  will  not  be  al- 
lowed to  exhibit  chassis  or  complete  cars 
by  manufacturers  who  do  not  have  their 
own  stand  in  the  makers'  section.  This 
will  cause  several  firms,  among  them 
Rolls-Royce  and  Ford,  to  come  into  the 
show  as  car  manufacturers,  contrary  to 
their  general  practice,  or  will  shut  them 
out  altogether.  Firms  in  the  hands  of 
an  official  receiver  will  not  be  allowed 
to  exhibit,  thus  bringing  the  Paris  prac- 
tice in  line  with  that  of  London  in  this 
respect.  A  special  section  has  been 
formed  for  automobiles  of  less  than  61 
cubic  inch  piston  displacement,  the  or- 
ganizing committee  having  recognized 
the  growing  importance  of  this  class  of 
popular  automobile. 

Space  Prices  Same  as  in  Past 

Henri  Cezanne,  who  continues  in  the 
capacity  of  show  manager,  announces 
that  the  Paris  exhibition  will  be  organ- 
ized on  economical  commercial  lines.  The 
system  of  refunds  to  exhibitors  will  be 
maintained.  For  the  last  show  about  50 
per  cent  of  the  stand  rentals  was  re- 
turned to  exhibitors.  Gate  admission 
will  be  increased  from  3  to  5  francs  on 
ordinary  days,  and  from  10  to  15  francs 
on  the  opening  day  and  Fridays.  Stand 
rentals  remain  unchanged  so  far  as  the 
ground  floor  is  concerned.  Beginning  at 
500  francs  a  square  metre,  the  price  drops 
to  120  francs  a  metre.  Exhibitors  at 
Paris  have  to  sign  a  guarantee  not  to 
take  part  in  any  exhibition,  fair  ^.  race 
unless  it  is  approved  by  the  National 
Automobile  Federation.  The  Paiis  show 
will  be  the  first  of  the  European  series. 
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ciated  with  Mr.  Hall,"  except  Murray  and 
the  First  National  Bank  of  Boston.  This 
would  seem  to  dispose  of  reports  that 
Martin  L.  Kern,  who  organized  the  orig- 
inal Bethlehem  Motors  Corp.,  was  inter- 
ested  in  the  purchase  of  the  assets. 

The  board  of  directors  is  composed  of 
the  officers  and  Clifton  H.  Dwinell  of 
Boston,  Richard  Bennett,  Jr.,  and  Peter 
J.  Brennan  of  New  York.  It  is  stated 
that  the  company  intends  to  enter  the 
truck  manufacturing  field  in  a  substan- 
tial way  as  soon  as  possible. 
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Order  Cancellation 
Halts  Walker  Plan 


Betlilehem  Reorganized 
with  Murray  Board  Head 

NEW  YORK,  May  8— The  Bethlehem 
Motors  Corp.,  which  recently  was  pur  ■ 
chased  at  receiver's  sale  by  A.  T.  Murray 
and  Howard  B.  Hall,  former  officers,  has 
been  reorganized  oy  the  election  of  Mur- 
ray as  chairman  of  the  board;  Hall  as 
president;  E.  H.  Leland  as  vice-president 
and  treasurer;  W.  H.  Rogers,  secretary 
and    assistant   treasurer. 

A  statement  issued  after  the  reorgani- 
zation declared  "there  are  no  other  in- 
terests either  directly  or  indirectly  asso- 


Indiana  Section  of  S.  A.  E. 
Holds  Its  Annual  Meeting 

INDIANAPOLIS,  May  9— Following 
the  May  meeting  of  the  Society  of  Auto- 
motive Engineers  council  here  yester- 
day, the  Indiana  section  last  evening 
held  its  annual  meeting,  election  of  offi- 
cers and  dinner  with  council  members  as 
guests. 

The  new  officers  of  the  section  are  as 
follows:  O.  C.  Berry,  Wheeler-Schebler 
Carbureter  Co.,  chairman;  Ion  R.  Smith, 
Midwest  engine  Co.,  vice-chairman;  B.  F. 
Kelly,  Weideley  Motors  Co.,  secretary; 
Mark  A.  Smith,  Midwest  Engine  Co., 
treasurer. 

In  short  talks,  council  members  told 
of  the  summer  meeting  and  gave  brief 
reviews  of  the  council  work  and  progress 
of  the  society.  Council  members  present 
at  the  meeting  and  dinner  included  B.  B. 
Bachman,  president;  0.  W.  Young,  David 
Beecroft,  C.  F.  Clarkson,  H.  M.  Crane 
and  F.  J.  Scott. 

The  Indiana  section  will  send  a  large 
delegation  to  White  Sulphur  with  Mark 
A.  Smith  as  the  delegate  and  W.  Guy 
Wall  as  alternate. 


Cleveland  Suggests  Meals 
for  A.  A.  A.  Presidency 

CLEVELAND,  May  8— Cleveland  this 
year  is  putting  forth  a  candidate  for 
president  of  the  American  Automobile 
Association  in  Judge  Walter  D.  Meals, 
president  of  the  Cleveland  Automobile 
Club  and  former  president  of  the  Ohio 
State  Automobile  Association,  and  for 
many  years  an  active  worker  in  the  in- 
terests of  better  highways  and  better 
laws  for  the  encouragement  of  motoring. 
Former  presidents  of  the  A.  A.  A.  have 
all  come  from  east  of  the  Alleghanies. 

Judge  Meals's  name  will  be  formerly 
presented  to  the  association  at  the 
annual  meeting  in  St.  Louis,  May  19-20. 
Judge  Meals  is  judge  of  the  Court  of 
Claims  of  the  United  States  Shipping 
Board  at  Washington. 

Meeting  Dates  Changed 

WASHINGTON,  May  8— The  annual 
meeting  of  the  board  of  directors  of  the 
American  Automobile  Association  vdll  be 
held  at  St.  Louis  Friday  and  Saturday. 
May  19  and  20,  instead  of  May  22  and 
23,  as  previously  announced.  The  change 
of  date  is  made  necessary  by  the  fact  that 
the  American  Medical  Association  has  re- 
served the  entire  hotel  accommodations 
of  St.  Louis  for  the  week  of  May  22. 


Refinancing    of    Company    Had 
Been  Provided  with  Over- 
writing of  $390,000 

CLEVELAND,  May  9— The  plan  that 
had  been  worked  out  for  the  I'efinancing 
of  the  H.  J.  Walker  Co.,  manufacturer  of 
automobile  engines,  has  been  abandoned 
for  the  present,  according  to  a  statement 
made  by  one  of  the  heads  of  the  financ- 
ing  syndicate. 

The  refinancing  called  for  the  raising 
of  $300,000  of  additional  capital  for  the 
company.  E.  J.  Kulas  of  Crouse,  Tre- 
maine  &  Kulas,  investment  bankers  of 
this  city,  which  handled  the  matter  for 
the  syndicate  of  automobile  men  and 
bankers,  had  obtained  subscriptions  for 
$690,000,  or  an  overwriting  of  $390,000. 

Creditors  holding  a  majority  of  the 
claims  had  subscribed  to  their  part  of 
the  financing  plan,  which  was  that  they 
should  take  preferred  stock  in  the  cor- 
poration. 

A  part  of  the  proposal  called  for  a  cer- 
tain showing  of  orders  for  engines,  and 
one  of  the  big  automobile  companies  had 
been  lined  up  for  a  substantial  order  of 
the  company's  motors,  but  it  was  learned 
the  order  has  been  cancelled.  This  repre- 
sented approximately  50  per  cent  of  the 
new  orders  that  had  been  relied  upon. 

Merger   Discussed 

Lately  there  have  been  conferences  on 
the  part  of  business  men,  bankers  and 
capitalists  for  the  purpose  of  discussing 
the  plan  of  bringing  under  one  manage- 
ment for  credit  purposes  several  well- 
known  corporations  in  this  city  that  are 
engaged  in  the  automotive  business. 

The  Grant  Motor  Co.,  the  Parish  & 
Bingham  Co.,  the  H.  J.  Walker  Co.,  and 
the  Standard  Equipment  Co.,  have  figured 
in  this  talk.  Men  holding  stock  in  all 
four  companies  and  others  holding  claims 
against  them  have  figured  in  the  negotia- 
tions. 

Work  on  this  transaction  has  been  sus- 
pended for  the  time  being,  although  there 
is  talk  of  it  being  revived. 


Germany  Will  Have  Show 
and  Also  "Grand  Prix" 

BERLIN,  April  25  {By  Mail)  —  The 
German  automobile  show  will  be  held 
in  Berlin  at  the  Kaiserdamm  hall  from 
Sept.  25  to  Oct.  3,  under  the  auspices  of 
the  German  Automobile  Manufacturers 
Association. 

A  race,  "The  Grand  Prix  of  Germany," 
will  be  held  Sept.  24  on  the  Avus  track 
between  Berlin  and  Grunewald  by  the 
show  management  in  association  with  the 
Automobile  Club  von  Deutschland.  The 
race  is  open  to  foreign  cars,  2  litre  mod- 
els of  650  kilograms  minimum  weight 
and  3  litre  cars  of  800  kilograms  mini- 
mum weight  being  eligible.  The  race  is 
25  laps,  which  is  equal  to  about  500  kilo- 
meters. 
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Miiiiger  Likely  Buyer 
of  Auto-Lite,  May  29 

Court  Fixes  $4,700,000  As  Upset 

Price — Sale  Will  Include 

Three  Plants 


TOLEDO,  May  9— A  court  order 
signed  by  Judge  John  M.  Killits  in  P"ed- 
eral  court  here  has  set  the  sale  of  the 
Electric  Auto-Lite  division  of  the  Willys 
Corp.  for  May  29,  at  11  o'clock,  at  the 
county  court  house  in  Toledo. 

Frank  P.  Kennison  and  Francis  G. 
CaflFey,  receivers  for  the  Willys  Corp., 
have  been  appointed  special  masters  to 
make  the  sale. 

The  upset  price  stipulated  in  the  ad- 
vertisement of  sale  is  $4,700,000.  It  is 
understood  here  that  C.  0.  Miniger,  at 
the  present  time  operating  head  of  the 
Electric  Auto-Lite  and  one  of  the  re- 
ceivers, will  be  probably  the  only  bidder 
for  the  plant. 

The  sale  includes  the  two  plants  in 
Toledo  and  one  at  Fostoria.  Included  in 
the  assets  also  are  100  shares  of  stock 
in  the  Burt  Foundry  Co.,  Toledo,  and 
1000  shares,  the  total  stock,  of  Electric 
Auto-Lite  Corp.,  a  Delaware  sales  unit. 

The  $89,556.40  claim  for  state  taxes 
in  Ohio  now  in  litigation  will  be  taken 
care  of  out  of  proceeds  of  the  sale  by 
the  receivers,  should  any  judgment  be 
granted  to  the  state.  Federal  taxes  ac- 
cruing during  the  receivership  shall  be 
paid  by  the  purchaser  of  the  property. 

Provision  is  also  made  whereby  the 
Willys-Overland  Co.  shall  release  the  Wil- 
lys Corp.  for  claims  arising  out  of  a 
contract  for  furnishing  of  farm  light- 
ing equipment. 

The  sale  is  to  be  made  as  of  Feb.  28, 
1922.  The  special  masters  are  granted 
the  power  to  postpone  the  sale  with- 
out notice. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Chamber  of  Commerce,  which  will  be 
held  Tuesday  afternoon.  May  16,  in  the 
new  Masonic  Temple  at  Thirteenth  Street 
and  New  York  Avenue.  The  speakers 
will  be  T.  H.  MacDonald,  chief  of  the 
Bureau  of  Public  Roads,  and  E.  J. 
Mehren,  editor  of  the  Engineering  News 
Record.  A.  J.  Bros.seau,  who  represents 
the  National  Automobile  Chamber  of 
Commerce  on  the  directorate  of  the  Na- 
tional Chamber,  will  preside  at  this  meet- 
ing. 


Industry  Represented 

on  U.  S.  Chamber  Ballot 

NEW  YORK,  May  9— Two  representa- 
tives of  the  automotive  industry  have 
been  nominated  for  directors  of  the 
Chamber  of  Commerce  of  the  United 
States.  They  are  W.  0.  Rutherford,  vice- 
president  of  the  B.  F,  Goodrich  Co.,  who 
is  a  candidate  from  the  domestic  dis- 
tribution group,  and  C.  F.  Kettering, 
president  of  the  General  Motors  Re- 
search Corp.,  who  was  nominated  to 
represent  the  sixth  district  composed  of 
Ohio,  Indiana,  Illinois,  Michigan  and  Wis- 
consin. The  directors  will  be  elected  by 
the  National  Councillors  who  will  meet 
in  the  Washington  Hotel  at  Washington, 
Monday,  May  15.  Persons  in  the  auto- 
motive industry  have  been  asked  to  re- 
quest the  councillors  who  will  represent 
their  local  Chamber  of  Commerce  or 
Board  of  Trade  to  vote  for  Rutherford 
and  Kettering. 

An  effort  is  being  made  to  insure  a 
large  attendance  of  councillors  at  the 
highway  transport  section  meeting  of  the 


Peugeot  Goes  95.5  Miles 
On  One  Gallon  of  Gasoline 

PARIS,  May  1  {by  mail) — A  distance 
of  123.2  miles  was  covered  by  a  45  cubic 
inch  two-seater  Peugeot  light  car  on  a 
can  of  gasoline  containing  1.29  gallons. 
This  is  equivalent  to  9bV2  miles  per 
.American  gallon.  The  performance  was 
made  in  open  competition  at  Le  Mans 
over  ordinary  roads,  each  of  the  com- 
petitors being  given  a  can  of  gasoline  and 
the  winner  being  the  one  covering  the 
greatest  distance. 

The  winning  Peugeot,  driven  by  Gre- 
millon,  was  followed  by  Henry  Petit  on 
a  similar  Peugeot  who  covered  a  distance 
of  115  miles  before  coming  to  a  stop.  The 
third  car  home,  also  a  Peugeot,  was 
driven  by  Madame  Lavie,  and  covered 
95  miles.  The  first  three  cars  were  fit- 
ted  with   Zenith  carbureters. 

Durant  Output  Estimated 
at  14,000  This  Quarter 

NEW  YORK,  May  9— Durant  Motors, 
Inc.,  hopes  to  improve  in  the  second 
quarter  the  remarkable  showing  it  made 
in  the  first  three  months  of  the  year,  when 
it  ranked  eighth  among  the  automobile 
producers  of  the  country,  including  Ford. 
With  production  being  expanded  as 
rapidly  as  possible,  Durant  hopes  to  pass 
one  of  its  competitors  by  the  close  of 
the  first  half  year. 

Production  of  the  Durant  line  for  the 
second  quarter  is  conservatively  esti- 
mated at  14,000.  The  output  at  Long 
Island  City  will  be  at  least  6000,  at  Lan- 
sing 5000,  at  Toronto  1500,  and  at  Muncie 
1500.  This  does  not  include  1000  of  the 
new  Stars,  which  will  be  turned  out  in 
June  at  Long  Island  City  and  Lansing. 
One  hundred  samples  of  the  Star  line 
will  be  made  this  month. 

The  sales  policy  for  the  Star  has  not 
been  worked  out  in  detail,  but  it  is  ex- 
pected to  include  some  rather  unusual 
ideas  when  it  is  announced.  It  is  under- 
stood to  be  the  plan  of  the  company  to 
sell  the  cars  to  its  distributors  at  cost  and 
take  a  certain  proportion  of  the  profit. 


SALES  MADE  AT  ELECTRIC  SHOW 

NEWARK,  N.  J.,  May  9— An  electric 
automobile  show  held  here  had  23  exhib- 
itors and  resulted  in  the  direct  sale  of 
considerable  equipment  and  an  added  in- 
terest in  electric  automobiles.  The  Pub- 
lic Service  Electric  Co.  provided  exhibi- 
tion space  and  assisted  in  staging  the 
show. 


1035 

Viggo  \ .  Torheiisen 
Forms  Axle  (Company 

Formerly    Head    of    Corporation 

Bearing  His  ISame — Plant 

in  Cleveland 


CLEVELAND,  May  8  — Viggo  V. 
Torbensen  has  formed  the  Vig  Tor  Axle 
Co.  for  the  manufacture  in  Cleveland  of 
passenger  and  commercial  car  axles. 
For  a  number  of  years  Torben.sen  served 
as  president  of  the  Torbensen  Axle  Co. 
and  has  been  active  in  the  industry  for 
the  last  twenty-six  years.  The  axle  the 
new  company  will  make  has  been  de- 
signed by  Torbensen, 

A  group  of  men  well  known  in  the  axle 
industry  have  become  associated  with 
Torbensen.  A.  L.  Kroesen,  who  will  be 
vice-president  and  general  manager, 
was  for  a  number  of  years  connected 
with  the  Detroit-Timken  Axle  Co.  of 
Detroit.  Kroesen  came  to  this  city  to 
become  director  of  production  for  the 
Eaton  Axle  Co. 

W.  N.  Jackson,  treasurer  of  the  new 
company,  has  been  associated  with 
Torbensen  for  several  years.  Carl  R. 
Harrison,  secretary,  is  vice-president  of 
the  City  and  Suburban  Realty  Co.  of  this 
city.  B.  A.  Fleming,  assistant  secre- 
tary, is  a  graduate  of  the  University  of 
Kansas  Engineering  School  and  has  been 
making  a  study  of  production  methods  in 
the  axle  business  for  some  years.  Di- 
rectors are  Torbensen,  Jackson,  Harri- 
son, and  Joseph  Lyons,  president  of  the 
Lyons  Machine  Co.  of  this  city. 


Shipments  from  Canada 

Totaled  14,724  in  Year 

OTTAWA.  ONT.,  May  8— The  exports 
of  Canadian  motor  vehicles  for  the  fiscal 
year  ending  March  31,  1922,  numbered 
14,724,  valued  at  $8,032,804.  while  auto- 
mobwe  parts  were  valued  at  $1,151,453. 

This  compares  with  a  total  of  15.620 
passenger  cars,  valued  at  $11,376,278,  and 
4286  motor  trucks,  valued  at  $2,499,103, 
shipped  during  the  twelve  months  frjm 
March  31.  1920,  to  March  31.  1921.  The 
value  of  the  parts  shipments  during  the 
same  period  were  $4,262,325, 


KILLS    BILL   INCREASING   TAXES 

BOSTON,  May  6— Motor  organizations 
in  Massachusetts  fightii.g  legislation  here 
won  a  sweeping  victory  when  the  lower 
branch  of  the  legislature  killed  the  pro- 
posed one  cent  a  gallon  tax  on  gasoline 
and  100  per  cent  increase  on  truck  fees. 


BIG  SUM  SPENT  FOR  GASOLINE 

HARTFORD.  CONN.,  May  8— In  the 
past  six  months  Connecticut  motorists 
spent  $7,500,000  for  gasoline,  according 
to  the  department  of  motor  vehicles,  and 
inasmuch  as  the  state  tax  is  one  cent  a 
gallon  the  officials  are  sure  of  the  fig- 
ures. 
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Indiana  Plants  Need 
Skilled  Workmen 


Companies  Are  Seeking  to  Build 

Up  Factory  Forces — Schedules 

Increased 


INDIANAPOLIS,  May  9— Nordyke  & 
Marmon  Co.'s  recent  price  reduction  has 
brought  increased  business  to  the  factory 
in  the  past  few  days.  Shipments  of  ap- 
proximately 500  cars  are  expected  to  be 
made  this  month,  this  being  more  than 
for  any  month  of  1921  with  the  excep- 
tion of  June,  1921,  just  subsequent  to  the 
large  cut  announced  then. 

The  plant  is  now  employing  2650  men 
and  additions  to  the  force  are  being  made 
;steadily.  Not  more  than  600  of  this  force 
are  said  to  be  engaged  in  the  manufac- 
ture of  milling  machinery,  although  this 
force  as  well  as  that  of  the  automobile 
division  is  to  be  increased. 

Other  local  and  near-by  Indiana  fac- 
tories are  using  the  classified  columns 
of  local  newspapers  in  the  endeavor  to 
build  up  working  forces.  The  Maxwell 
plant  of  Newcastle  as  well  as  Studebaker 
of  South  Bend  are  advertising  for  skilled 
workmen  in  local  papers  daily.  While 
there  is  no  shortage  of  local  labor,  it  is 
far  from  as  plentiful  as  it  was  two 
months  ago.  The  drain  from  state  man- 
ufacturers and  from  those  of  Michigan 
and  Ohio,  started  about  a  month  ago, 
has  greatly  decreased  the  surplus  of 
skilled  automotive  labor  that  existed 
here  until  very  recently. 

Stutz  Motor  Car  Co.  is  also  increasing 
its  factory  force,  and  finding  it  increas- 
ingly difficulty  to  pick  up  skilled  work- 
men. The  business  at  the  plant  has 
steadily  increased  during  the  last  forty 
days,  and  by  May  15  an  enlarged  pro- 
duction schedule  is  going  into  effect. 
Retail  sales  and  orders  from  the  country 
at  large  have  gained. 

H.  C.  S.  Motor  Car  Co.  has  also  added 
to  its  force  somewhat  and  has  a  larger 
output  than  at  this  time  last  month. 
Sales  and  orders  are  gaining  and  meet- 
ing the  expectations  of  factory  officials. 

Scarcity  Felt  in  Toledo 

TOLEDO,  May  9— Automotive  plants 
made  a  large  gain  in  employment  oaring 
the  month  of  April,  according  to  statis- 
tics secured  for  the  United  States  De- 
partment of  Labor  here. 

The  Electric  Auto-Lite  Corp.  put  on 
300  more  employees;  the  Willys-Overland 
Co.  added  about  400,  and  the  Toledo 
Chevrolet  plant  placed  100  more  men  at 
work. 

Other  allied  plants  made  small  addi- 
tions to  their  forces,  while  several  of  the 
malleable  castings  plants  greatly  in- 
creased production  due  to  orders  from 
automobile  manufacturers. 

Delay  in  getting  steel  and  other  ma- 
terials and  shortage  in  the  supply  of 
skilled  labor  is  retarding  production  in 
several  of  the  large  plants. 

The  Willys-Overland  Co.  reports  sales 
holding  up  at  the  high  level  established 


SEES  MOTOR  VEHICLE 
AS  RAIL  AVXILIARY 

NEW  YORK,  May  8— The  re- 
lationship between  the  motor  vehi- 
cle and  the  railroads  is  beginning 
to  define  itself  with  a  fair  degree 
of  clearness,  in  the  opinion  of 
Elisha  Lee,  vice-president  of  the 
Pennsylvania   Railway   System. 

In  an  address  before  the  Trans- 
portation Club,  Lee  asserted  that 
the  motor  vehicle  is  destined  to 
play  an  important  part  in  short 
distance  transportation  service, 
both  for  passenger  and  freight. 
He  believes  the  time  may  come 
when  the  motor  car,  motor  bus  and 
motor  truck  will  be  looked  upon 
not  so  much  as  competitors  of  the 
railroads  but  as  helpful  auxiliaries. 
He  does  not  think,  however,  that 
motor  vehicles  ever  will  com,pete 
seriously  with  the  railroads  for  long 
haul  business. 

Lee  does  not  see  any  immediate 
commercial  possibilities  for  the  air- 
plane as  a  carrier. 


in  March.  Recently  a  whole  trainload 
of  25  cars  was  shipped  from  here  to 
Charlotte,  N.  C,  billed  to  the  Dail-Over- 
land  Co.  The  shipment  was  disposed  of 
to  dealers  in  less  than  24  hours  after 
its    arrival. 


Group  Meetings  Replace 
G.  M.  Truck  Convention 

PONTIAC,  MICH.,  May  9— A  series 
of  meetings  of  branch  and  agency  man- 
agers and  salesmen  for  the  General  Mo- 
tors Truck  Co.  was  instituted  here  May 
4  and  5,  when  22  men  attended  a  sales 
gathering  at  the  plant.  They  came  from 
Chicago,  St.  Louis,  Indianapolis,  Pitts- 
burgh and  Detroit  agencies  and  spent 
the  time  in  the  study  of  manufacturing 
processes  as  they  relate  to  sales,  the  dis- 
cussion of  mutual  problems  in  truck  sell- 
ing and  to  hearing  lectures  from  the 
general  sales  force  and  executives  of  the 
company. 

The  meeting  marks  the  substitution  of 
the  group  conference  for  the  convention 
idea  in  the  plant's  program.  It  will  be 
the  first  of  a  series  to  be  held  at  inter- 
vals of  about  two  weeks  until  the  entire 
country  has  been   covered. 

Consensus  of  reports  from  the  sales- 
men and  managers  here  was  that  busi- 
iness  is  greatly  improved  in  their  terri- 
tories. 


INTERNATIONAL   REPAYS    LOAN 

WASHINGTON,  May  8— The  War  Fi- 
nance Corp.  announces  that  the  Interna- 
tional Harvester  Co.  has  repaid  the  ad- 
vance of  $4,000,000  made  to  the  company 
in  the  spring  of  1920  to  finance  the  ex- 
portation of  agricultural  machinery  and 
implements.  The  loan  was  not  due  until 
1923. 


May  11,  1922 

White  Co.  Reports 
Big  Gain  in  April 

Improvement   Was   50   Per  Cent 
Over  Year  Ago — Plant  Out- 
put Increasing 


CLEVELAND,  May  9— Business  of 
the  White  Co.  increased  50  per  cent  in 
April  of  this  year  over  the  corresponding 
month  last  year. 

During  last  month  the  company  re- 
ceived 987  orders,  as  compared  to  640 
in  the  same  month  of  1921.  The  an- 
nouncement of  the  figures  was  made  by 
Walter  C.  White,  president,  at  the 
annual  meeting  of  the  corporation. 

During  the  month  just  closed  the  com- 
pany delivered  855  trucks,  or  20  per  cent 
more  than  were  delivered  in  April  of 
1921.  Factory  production  is  increasing 
and  since  April  750  additional  men  have 
been  employed.  This  brings  the  number 
on  the  factory  pay  roll  to  more  than 
3000. 

The  company  would,  at  the  present 
rate  of  business,  sell  approximately  9000 
trucks  in  the  present  year,  upon  which 
substantial  earnings  would  be  made. 

White  reported  that  the  cash  position 
of  the  company  continues  to  improve. 
The  notes  payable  amount  to  $2,800,000 
and  no  customers'  notes  have  been  dis- 
counted. There  is  cash  of  $2,500,000  and 
accounts  of  notes  receivable  of  $6,000,- 
000. 

The  following  directors  were  re- 
elected: Windsor  T.  White,  Walter  C, 
White,  Thomas  H.  White,  Homer  H. 
Johnson,  Otto  Miller,  Warren  S.  Hayden, 
J.  R.  Nutt  and  William  G.  Mather  of 
Cleveland;  Walter  C.  Teagle  and  E.  R. 
Tinker,  of  New  York  City,  and  Philemon 
Dickinson  of  Philadelphia.  R.  W.  Wood- 
ruff, of  this  city,  was  elected  to  fill  the 
vacancy  caused  by  the  death  of  A.  R. 
Warner. 

These  officers  were  re-elected :  Windsor 
T.  White,  chairman;  Walter  C.  White, 
president;  Thomas  H.  White,  vice- 
president;  George  H.  Kelley,  treasurer, 
and   T.   R.   Dahl,   secretary. 


DOBLE  LOCATES  FACTORY 

SAN  FRANCISCO,  May  9— Doble 
Steam  Motors  is  now  located  in  a  fac- 
tory at  714  Harrison  Street,  where  pro- 
duction on  Doble  steam  cars  will  start 
Aug.  1.  Production  for  1922  will  not  ex- 
ceed 30  cars,  and  1923  production  will  be 
on  the  basis  of  300.  Abner  Doble,  long 
a  figure  in  the  steam  field,  is  president, 
and  W.  A.  Doble,  Jr.,  general  manager. 


RUBBER  ASSOCIATION  TO  MOVE 

NEW  YORK,  May  8— The  Rubber  As- 
sociation of  America  has  leased  the 
Broadway  frontage  on  the  10th  story  of 
the  Fisk  building  at  57th  Street,  this 
city.  The  space  measures  2000  feet,  in- 
cluding a  large  conference  room  where 
the  association  directors  will  meet.  The 
Rubber  Association  has  been  located  in 
recent  years  at  52  Vanderbilt  Avenue. 


May  11,  1922 

Federal  Tests  Seek 
Better  Tire  Mileage 

Carcass  Holds  Key  to  Sustained 
Power,  Bureau  of  Stand- 
ards Finds 


AUTOMOTIVE    INDUSTRIES 

THE   AUTOMOBILE 


1037 


WASHINGTON,  May  5— Tests  to 
enable  the  automobilist  to  get  better  and 
more  mileage  out  of  his  tires  are  now 
being  made  by  the  Bureau  of  Standards, 
it  was  announced  to-day  when  the  bureau 
gave  its  first  preliminary  report  on  the 
work  already  done. 

The  proper  design  and  the  correct  in- 
flation pressure  of  tires  are  of  major 
importance  if  the  motorist  is  to  get  the 
greatest  mileage,  the  report  states. 
Tests  made  show  that  various  parts  of 
the  tire  contribute  to  the  absorption  of 
power,  of  varying  degrees.  From  80  to 
85  per  cent  of  the  loss  in  power,  it  was 
found,  is  due  to  the  carcass  of  the  tire, 
10  to  15  per  cent  to  the  tread,  and  about 
5  per  cent  to  the  tube. 

These  results  are  based  upon  tests 
which  were  made  on  a  special  type  dy- 
namometer in  the  rubber  laboratory  of 
the  bureau.  The  dynamometer  consists 
essentially  of  a  motor  for  driving  a  stand- 
ard automobile  wheel  and  tire,  a  pulley 
which  bears  against  the  latter,  and  a 
generator  driven  by  the  pulley.  By  suit- 
able weighing  arrangements  the  differ- 
ence between  power  input  and  output 
may  be  easily  measured.  The  difference 
represents  the  loss  in  the  tire. 

It  is  possible  to  test  upon  this  machine 
any  make  of  tire  under  varying  condi- 
tions of  speed,  inflation  pressure,  etc. 
The  present  announcement  of  the  tests, 
it  was  stated,  is  only  a  preliminary  state- 
ment. A  brochure  is  now  being  pre- 
pared and  will  be  ready  for  the  automo- 
tive industry  in  six  or  eight  weeks. 


Expansion  of  Factory 

Begun  by  Studebaker 

SOUTH  BEND,  IND.,  May  8— The 
Studebaker  Corp,  already  has  begun  the 
expansion  of  its  plant  for  which  the  di- 
rectors have  authorized  the  expenditure 
of  $3,000,000.  The  new  structures  will 
include  a  closed  body  building  plant  and 
car  storage  and  shipping  buildings.  They 
will  permit  an  increase  in  the  production 
of  light  sixes  from  200  to  300  a  day.  The 
building  program,  which  has  been  mapped 
out  will  require  the  eventual  expenditure 
of  $15,000,000  and  will  cover  five  years. 

The  first  of  the  buildings  to  be  erected 
will  be  the  storage  plant,  paralleling  the 
administration  building.  One  of  these 
will  be  624  x  76  feet,  four  stories  high, 
built  of  reinforced  concrete.  The  other 
will  be  a  one-story  structure,  624  x  77 
feet. 

The  closed  body  plants,  which  will  be 
built  upon  the  present  site  of  the  old 
harness  factory  of  the  original  Stude- 
baker enterprise,  will  be  four  stories  high. 
One  of  them  will  be  145  x  170  feet  and 
the  other  370  x  145  feet.  These  build- 
ings will  be  completed  by  October  if  pos- 


12  TOPICS  SELECTED 
FOR  SERVICE  MEET 

NEW  YORK,  May  9— Twelve 
discussion  topics  have  been  tenta- 
tively selected  for  the  N.  A.  C.  C. 
factory  service  managers*  conven- 
tion at  Detroit  on  May  It  and  17. 
The  topics  are: 

Progress  of  the  flat  rate  system. 

Parts  and  labor  practice  in  con- 
nection with   warranty. 

Parts  adjustments. 

Interchange  of  gratis  service 
among  dealers. 

The  retail  end  of  the  service 
problem. 

Methods  of  educating  the  dealer. 

Ideal  co-operation  between  car 
sales  and  service  departments. 

Servicing  cars  in  outlying  dis- 
tricts. 

Practicability  of  24-hour  service. 

Pirate   parts. 

Advantages  of  a  fixed  service  pol- 
icy. 

Reasonable  guarantee  limit  as  to 
time  and  mileage. 

Edward  S.  Jordan  and  O.  E.  Hunt 
will  address  the  convention.  The 
headquarters  will  be  at  the  Hotel 
Statler. 


sible  and  will  be  ready  for  operation 
not  later  than  Jan.  1.  The  company  also 
will  build  a  large  new  power  plant.  It 
is  expected  that  2500  more  men  will  be 
added  to  the  payroll  by  Jan.   1. 


Body  Shortage  Still 

Is  a  Serious  Factor 

(Continued  from  page  1032) 

vehicles  are  the  ones  that  are  getting 
this  business.  The  increase  in  the  closed 
car  business  has  had  a  somewhat  retard- 
ing effect  on  the  compilation  of  new  pro- 
duction records  because  of  the  greater 
care  required  in  the  building. 

Overtime  work  continues  unabated  in 
most  of  the  parts  and  equipment  plants, 
and  deliveries  of  materials  have  reached 
a  volume  in  keeping  with  the  production 
requirements  of  the  makers.  Foundries, 
by  employment  of  constant  shifts,  have 
brought  the  castings  situation  well  with- 
in bounds,  and  deliveries  are  now  coming 
through  on  most  of  the  small  parts  and 
fittings  which  for  a  time  threatened  hold- 
ups. 


HOWARD  J.  DIETZ  DIES 

NEW  YORK,  May  8— The  death  is 
announced  of  Howard  J.  Dietz,  son  of  the 
late  Robert  E.  Dietz,  founder  of  the  R.  E. 
Dietz  Manufacturing  Co.,  which  manu- 
factured the  first  lamps  for  automobiles. 
He  was  55  years  old,  and  his  death  was 
caused  by  heart  disease.  Dietz  was  ac- 
tive in  the  aviation  and  automobile  fields. 
He  was  the  first  man  in  Hempstead,  Long 
Island,  to  own  an  automobile  and  was  the 
inventor  of  an  airplane  which  bore  his 
name. 


Lang  Body  Co.  Gets 
New  Lincoln  Order 


First  Award  Since  Ford  Became 

Identified  With  Car 

Company 


CLEVELAND,  May  9— The  most 
striking  increase  in  factory  pay  rolls 
since  the  first  of  the  year  has  come  about 
in  the  automobile  and  automobile  parts 
and  accessories  factories  of  the  city,  ac- 
cording to  the  statement  of  the  Labor 
Relations  Committee  of  the  Chamber  of 
Commerce. 

The  number  of  employees  in  the  auto- 
mobile factories  surveyed  has  increased 
79  per  cent  in  the  last  four  months. 

For  the  first  time  this  year  the  report 
shov/s  that  the  number  of  employees  in 
the  100  corporations,  including  automo- 
bile factories  and  those  in  other  indus- 
tries, is  greater  than  it  was  at  any  time 
in  the  year  1920. 

In  the  automobile  industry  the  num- 
ber of  en.ployees  in  the  factories  sur- 
veyed, and  there  are  eighteen  of  them, 
was  9972  persons  on  April  29  as  com- 
pared to  5568  last  December  and  to  10,- 
310,  the  largest  number  in  the  year  1921. 

For  the  first  time  in  many  months 
the  Lang  Body  Co.  is  operating  at  prac- 
tically capacity.  Orders  have  been  re- 
ceived in  increased  numbers  each  month 
since  the  first  of  the  year. 

A  contract  has  been  obtained  by  this 
company  to  build  closed  body  tjrpes  for 
the  Lincoln  Motor  Car  Co.  The  firm 
has  been  making  Peerless  closed  bodies 
for  some  months  and  will  get  into  pro- 
duction as  soon  as  possible  on  the  Lin- 
coln contract.  Shipments  are  to  start 
Sept.  1.  The  new  order  will  run  in- 
definitely. The  Lang  company  built 
bodies  for  the  Lelands,  but  this  is  the 
first  order  obtained  since  Henry  Ford 
became  identified  with  the  Lincoln 
organization. 

Standard  Parts  on  Upgrade 

The  Standard  Parts  Co.  has  found 
business  on  the  upgrade,  and  orders 
have  been  coming  in  at  an  e.ccellent 
rate.  There  has  been  talk  in  the  finan- 
cial circles  lately  that  the  time  is  not 
far  distant  when  the  receiver  will  be 
able  to  turn  the  property  back  to  the 
stockholders  fo-  management. 


COPP  CORP.  FORMED 

NEW  Y'ORK.  May  8— The  merger  is 
announced  of  the  George  W.  Copp  Co., 
Inc.,  the  Copp  Body  Co.  and  the  New 
York  Auto  Equipment  Co.,  Inc.,  as  the 
Copp  Corp.  with  a  plant  in  Long  Island 
City.  The  consolidation  provides  advan- 
tages in  the  manufacture  and  distribution 
of  the  slide  sedan  top,  taxicab  bodies, 
closed  bodies  and  tops  made  by  the  cor- 
poration. The  company  now  is  in  a  po- 
sition to  deliver,  for  example,  an  order 
up  to  50  taxicab  bodies  mounted  and 
painted,  within  one  week.  A  fully 
equipped  reconditioning  and  repair  de- 
partment also  has  been  established. 


1038 

Demand  for  Trucks 
Is  Large  in  Mexico 

Mining  Companies    Are    Making 

Purchases  for  Transporting 

Ores  and  Supplies 

MONTEREY,  MEXICO,  April  20— 
{By  Mail) — Although  Mexico  imported 
automobiles  and  motor  trucks  to  the 
value  of  $15,000,000  United  States  money 
in  1921  there  promises  to  be  more  than 
$20,000,000  of  these  vehicles  sold  here 
during  the  present  year.  Some  dealers 
estimate  that  the  sales  may  run  as  high 
as    $25,000,000. 

The  demand  for  motor  trucks  is 
spreading  all  over  the  country,  it  is 
stated.  Many  of  the  larger  mining  com- 
panies are  buying  trucks  for  the  trans- 
portation of  ores  and  supplies.  The 
jump  of  the  automobile  and  motor  truck 
trade  from  approximately  $2,000,000  for 
the  year  1920  to  $15,000,000  for  1921 
was  due  to  the  improvement  of  indus- 
trial and  business  conditions  generally, 
it  is  explained. 

In  1915,  Mexico  imported  from  the 
United  States  70  automobiles  to  a  value 
of  $66,830.  In  1920,  Mexico  imported 
4089  automobiles  to  a  value  of  $3,525,- 
210,  while  the  truck  importations  in- 
creased from  $14,492  in  1919  to  $1,973,- 
994  in  1920. 

In  view  of  the  almost  virgin  field  for 
profitable  motor  vehicle  trade  in  Mexico 
the  matter  of  establishing  a  plant  here 
for  the  manufacture  of  automobiles  and 
motor  trucks  has  been  under  consider- 
ation recently  by  American  interests.  It 
is  pointed  out  that  all  of  the  raw  ma- 
terials, such  as  iron,  rubber,  fibers  and 
\70ods,  are  to  be  had  here  in  abundance, 
while  labor  is  cheap. 

Fleet  Ordered 

MEXICO  CITY,  April  20— (By  Mail) 
— The  American  Smelting  &  Refining 
Co.  has  received  permission  to  establish 
a  fleet  of  thirty-seven  motor  trucks  and 
to  construct  roads  for  the  operation  of 
this  fleet  between  its  mines  and  the  town 
of  Santa  Rosita,  in  the  State  of  Coahuila, 
according  to  announcement  by  the  De- 
partment of  Commerce,  Industry  and 
Labor  here. 


French  to  Make  Engine 

with  Burt  Single  Sleeve 

INDIANAPOLIS,  May  6— According 
to  the  American  representatives  of  Wal- 
lace Glasgow,  Limited,  agents  for  the 
Burt  single  sleeve  engine,  the  Societe 
des  Moteurs  Gnome  et  Rhone,  Paris,  has 
taken  out  a  license  to  build  20-hp.  pas- 
senger car  engines.  This  will  probably 
be  of  the  four  cylinder  type. 

This  announcement  of  the  French  avia- 
tion concern  to  manufacture  automobile 
engines  operating  on  the  Burt  or  Argyll 
single  sleeve  cycle  has  caused  consider- 
able comment  among  automobile  engi- 
neers on  the  continent  and  in  this  coun- 
try.   It  is  known  that  a  number  of  large 
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concerns  in  this  country  have  been  quietly 
investigating  this  engine  for  some 
months.  A  significant  feature  of  the  an- 
nouncement is  that  it  is  possible  that 
air-cooling  may  be  used  successfully  with 
the  Argyll  or  Burt  sleeve  action.  A  num- 
ber of  Burt  air-cooled  farm  lighting  sys- 
tems with  air-cooled  cylinders  are  in  op- 
eration in  England  at  the  present  time. 


New  Buick  Sport  Phaeton, 
Model  55,  Priced  at  $1785 

DETROIT,  May  9— Buick  is  now  put- 
ting out  a  sport  phaeton  on  the  six- 
cylinder  chassis.  This  will  be  Model  o^- 
and  is  in  addition  to  the  6-54  special 
roadster  which  will  be  continued.  The 
car  is  specially  equipped  throughout  with 
a  four-passenger  body  of  practically  five- 
passenger  size. 

The  equipment  includes  an  adjustable 
sunshade  attached  to  the  windshield,  rear 
vision  mirror,  threshold  plates  of  alumi- 
num, runningboard  step  plates  of  nickel 
trimmed  rubber,  khaki  top,  combination 
clock  and  speedometer,  cigar  lighter,  car- 
pets in  front  and  rear  compartments,  and 
walnut  steering  •  wheel.  Tuarc  steel 
wheels  are  optional  equipment  at  $50 
additional  if  installed  at  the  factory.  The 
car  is  provided  with  a  touring  trunk  and 
double  tire  carrier.  The  price  is  $1,785 
f.o.b.  Flint. 


SHULER  MAKES   BUS   AXLES 

LOUISVILLE,  KY.,  May  10— The  Shu- 
ler  Axle  Co.,  Inc.,  has  started  production 
on  a  line  of  front  axles  intended  exclu- 
sively for  motor  buses.  The  company  for 
several  years  has  been  making  front  axles 
for  trucks,  trailers  and  tractors,  and 
these  will  be  continued.  The  new  design 
is  strong  and  heavy,  and  the  spring  pad 
is  7  in.  lower  than  usual.  There  is  a 
large  factor  of  safety  and  the  journal 
surfaces  are  quite  large.  Material  speci- 
fications and  essentials  of  design  are 
identical  with  the  regular  line. 


SCHWARTZ  OLD  LINE  REPLACED 

READING,  PA.,  May  8— The  Schwartz 
Motor  Truck  Corp.  has  designed  a  new 
line  of  trucks  to  supersede  the  models 
previously  made.  The  capacities  and 
prices  follow:— 1-ton,  $1,685;  2-ton,  $3,- 
000;  3-ton,  $3,600,  and  5-ton,  $4,900.  The 
prices  have  not  been  changed  on  the  1  and 
5-ton  models,  but  the  1%  and  2i/^-ton 
models  have  been  discontinued. 


SAYS  AVALON  IS  BANKRUPT 

AKRON,  May  6— Harry  L.  Snyder, 
Akron  referee  in  bankruptcy,  has  rec- 
omniended  to  Judge  C.  D.  Westenhaver 
of  the  United  States  District  Court  at 
Cleveland  that  the  Avalon  Rubber  Co.  be 
adjudicated  in  bankruptcy  and  that  trus- 
tees be  appointed.  Since  last  November 
aff"airs  of  the  company  have  been  in  the 
hands  of  Ray  Hamlin  as  receiver.  J.  F. 
Hower  of  Akron  is  pi'esident  of  the  com- 
pany, which  has  been  in  production  for 
two  years.  Snyder  reports  assets  of  $25,- 
000  with  total  liabilities  of  $35,000. 
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New  Lines  of  Tires 
Bring  Lower  Prices 

Will  Reduce  Cords  Below  Market 
Lists  of  Regular  Stand- 
ard Makes 


AKRON,  May  8— Tire  prices,  instead 
of  taking  their  expected  and  long  ru- 
mored increase  the  first  of  May,  have 
comie  down.  Prices  on  regular  standard 
make  tires  have  not  been  reduced,  but 
action  tantamount  to  reductions  has  been 
taken  by  several  companies  in  introduc- 
ing entirely  new  lines  of  cords  to  sell 
at  from  20  to  25  per  cent  below  the  pres- 
sent  standard  cord  tire  market  lists. 

In  addition  the  new  Seiberling  com- 
pany at  Barberton  has  made  a  revision 
downward  of  prices  on  Seiberling  cords 
and  Portage  fabric  tires,  bringing  both 
down  to  the  standard  market  levels. 
Heretofore  they  had  sold  at  above  the 
standard  list  prices. 

Goodyear  Tire  Ready  in  June 

Goodyear  is  one  of  the  first  to  announce 
a  new  line  of  lower  priced  cord  tires.  The 
new  Goodyear  Cross-Rib  cords,  ready  for 
delivery  in  June,  will  sell  at  about  25 
per  cent  below  the  present  standard  cord 
tire  prices  and  below  the  prices  of  Good- 
year All-Weather  tread  cords.  Goodyear 
officials  say  the  new  tires  are  not  being 
developed  to  compete  with  standard  cord 
makes,  but  to  compete  with  jobbers  now 
giving  long  discounts  on  standard  tires. 
The  new  tire  will  not  be  a  two-cure  proc- 
ess casing,  but  a  one-cure  instead.  It 
will,  however,  according  to  Goodyear, 
give  as  many  miles  per  dollar  as  higher 
priced  cords. 

The  American  Tire  &  Rubber  Co.  has 
introduced  a  similar  tire  to  sell  on  the 
same  price  lists  as  the  new  Goodyear 
cross-rib  cords.  This  new  American- 
Akron  cord  will  be  put  into  the  field  in 
direct  competition  with  all  other  tire 
companies  marketing  a  cheaper  line  of 
cord  casings. 

Seiberling's  Adjustments 

Seiberling's  price  adjustments  bring 
the  cost  of  the  32  x  4  cords  down  from 
$32.90  to  $32.40;  the  34  x  4%  from 
$44.50  to  $43.90;  and  the  35  x  5  from 
$55.40  to  $54.75.  On  the  Seiberling  line 
of  Portage  fabric  tires,  the  price  reduc- 
tions are  from  $10.90  to  $9.50  on  the  30 
x  3  clincher;  $12  to  $10.50  on  the  30  x 
3%  clincher;  $25.45  to  $22.90  on  the  32  x 
4  straightside;  and  from  $27.25  to  $24.60 
on  the  34  X  4  straightside. 

The  Mohawk  Rubber  Co.,  whose  tires 
have  been  selling  above  the  standard 
lists,  announces  a  new  Little  Chief  fabric 
tire  to  sell  at  the  standard  market  prices. 


SANFORD  ADDS  A  TRUCK 

SYRACUSE,  May  9— The  Sanford  Mo- 
tor Truck  Co.  has  added  a  new  l^/^-ton 
truck  to  its  line.  This  will  sell  for  $2,150, 
which  is  the  chassis  price.  The  engine 
has  a  bore  of  3%  in.  and  stroke  of  5 
in.,  and  the  tires  are  36  x  3^  front,  36 
X  5  rear. 
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Shortage  of  Parts 
Hampered  Overland 

Prevented    Maximum    Output — 

President  Willys  Optimistic 

at  Annual  Meeting 

TOLEDO,  May  10— Gratifying  reports 
of  the  outlook  for  the  Willys-Overland 
Co.  were  made  to  the  stockholders  at 
their  annual  meeting  here  yesterday  by 
President  John  N.  Willys.  He  said  the 
delay  in  obtaining  materials  in  sufficient- 
ly large  quantities  was  all  that  prevented 
maximum  production  and  that  the  com- 
pany is  oversold  on  several  thousand 
orders. 

Dealers  all  over  the  country  are  clam- 
oring for  cars,  and  the  company  is  allot- 
ing  them  only  portions  of  their  orders, 
Willys  said.  The  officers  of  the  company 
believe  that  supplies  of  material  will  be 
large  enough  to  permit  maximum  pro- 
duction in  July.  April  was  one  of  the 
biggest  months  in  the  history  of  the  com- 
pany, with  sales  and  orders  far  in  excess 
:>f  the  output.  More  Overland  and 
Willys-Knight  cars  were  sold  at  retail 
the  first  week  in  May  than  in  any  pre- 
vious week,  with  one  exception,  Willys 
declared. 

No  reports  of  earnings  for  the  first 
quarter  were  submitted,  but  it  was  stated 
that  such  a  report  would  be  made  later 
to  cover  operations  for  the  first  six 
months. 

Two  new  directors  were  elected.  Frank 
G.  Allen  of  Moline,  111.,  will  take  the 
place  of  J.  R.  Harbeck  of  New  York,  and 
C.  M.  Keys  was  added  to  the  board.  Al- 
len will  represent  the  Moline  Plow  Co. 
on  the  board.  Keys  is  at  the  head  of  the 
Curtiss  Aeroplane  &  Motor  Corp. 
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Car  Co.    The  list  follows: 

Old  Price     New  Price 
2,    4    and     7-passenger 

Phaeton     $2,675  $2,385 

Coupe     3,125  2,975 

Sedan     3,235  3,075 

The  company  has  brought  out  a  new 
5  passenger  phaeton,  which  sells  at  $1,885 
as  compared  with  $2,675  for  the  old 
model. 
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Stephens  Salient  Six 

Prices  Again  Lowered 

MOLINE,  ILL.,  May  8— Following  the 
refinancing  and  reorganization  of  the  Mo- 
line Plow  Co.,  announcement  is  made  by 
the  Stephens  Motor  Works  of  another 
price  reduction  on  its  various  models. 
The  prices  follow: 

Old  Price     New  Price 

Roadster     $1 ,675  $1,575 

4-passenger    Phaeton..       1,745  1,595 

6-passenger    Phaeton..       1,745  1.625 

Coupe     2,650  2,450 

Sedan     2,650  2,550 

In  addition  to  the  price  concessions  a 
considerable  number  of  refinements  have 
been  added  to  the  different  models. 


KING  REDUCES  PRICES 

DETROIT,  May  8— The  King  Motor 
Car  Co.  has  made  price  cuts  ranging 
from  $330  to  $725.     The  prices  follow: 

Old  Price  New  Price 

Roadster     $2,140  $1,795 

Phaeton     2,125  1,795 

Coupe     3,125  2,400 

Sedan     3,235  2,550 


HOLMES  PRICES  DROP 

CANTON,  OHIO,  May  5— The  Holmes 
Automobile  Co.  has  reduced  the  prices 
of  its  various  models.     The  list  follows: 

Old  Price     New  Price 
7-passenger    Phaeton..     $2,950  $2,500 

4-passenger    Phaeton..       2,950  2,500 

4-passenger     Coupe....        3,850  3,300 

7-passenger    Sedan....       4,150  3,600 


HAYNES  ROADSTER  REDUCED 

KOKOMO,  IND.,  May  9— The  Haynes 
Automobile  Co.  has  reduced  the  price 
of  its  model  "75"  two-passenger  road- 
ster from  $2,595  to  $2,395. 


NEW  JUMBO   LISTS 

SAGINAW,  MICH.,  May  9— The  Nel- 
son Motor  Truck  Co.  has  reduced  the 
prices  on  its  entire  line  of  Jumbo  trucks. 
The  list  follows: 

Old  Price  New  Price 

Jumbo    15 $2,425  $2,295 

Jumbo   20 2.675  2,520 

Jumbo   25 3,090  2,660 

Jumbo   30 3,590  3,060 

Jumbo   35 4,080  3,900 

Jumbo   40 4,730  4,400 


LAUSON   TRACTOR   LOWER 

NEW  HOLSTEIN,  WIS.,  May  9— The 
John  W.  Lauson  Mfg.  Co.  announces  the 
following  reductions  in  price  on  three 
of  its  models: 

Old  Price    New  Price 

Lauson    15-25 $1,685  $1,495 

Lauson     15-30 1,985  1,875 

Lauson    Road,    15-30 2,225  2,100 


Murphy  in  Duesenberg 

Sets  New  World  Record 

SANTA  ROSA,  CAL.,  May  8-^immy 
Murphy  in  a  Duesenberg  Special  won  the 
100-mile  Cotati  speedway  event  there 
yesterday  in  what  is  unofficially  stated 
to  be  the  world's  record,  two  minutes 
under  the  former  mark,  when  he  came 
home  ahead  of  a  fast  field  in  52  min. 
10.23  sec.  Frank  Elliott  in  a  Leach  Spe- 
cial was  second  and  Harry  Hartz  in  a 
Duesenberg  third. 

The  50-mil*  heat  was  won  by  Pietro 
Bordino  in  a  Fiat  Special  in  26  min.  13.36 
sec,  with  Hartz  second  and  Murphy  third. 


KISSEL  LOWERS  LISTS 

HARTFORD,   WIS.,   May   5— Reduced 
prices  are  announced  by  the  Kissel  Motor 


DELCO  SALES  ENGINEER  DIES 

DAYTON,  OHIO,  May  5— Frank  W. 
Edwards,  sales  engineer  of  the  Dayton 
Engineering  Laboratories  Co.,  died  at  his 
residence  here  from  an  acute  case  of 
pneumonia.  Edwards  was  well  known  in 
the  automotive  field.  He  had  been  as- 
sociated with  the  Delco  company  for 
more  than  a  decade,  and  in  that  time 
had  made  many  friends  in  the  industry. 


No  Indications  Seen 
of  Decline  in  Sales 


Much  of  Retail  Bu-siness  on  Time 
Basis — Truck  Trade  Im- 
proving Rapidly 

NEW  YORK,  May  10— Directors  of  the 
National  Automobile  Chamber  of  Com- 
merce at  their  meeting  in  Detroit  last 
week  were  unable  to  detect  any  signs 
of  a  slowing-up  in  the  flood  of  orders 
for  motor  vehicles.  Dealers  in  all  sec- 
tions of  the  country,  except  in  a  few  agri- 
cultural districts,  report  that  there  were 
no  indications  of  a  falling  off  in  sales. 
There  has  been  a  great  improvement  in 
the  used  car  market,  and  dealers  now 
are  trading  cautiously,  turning  their 
stocks  over  quickly.  The  truck  business 
is  improving  very  rapidly.  Sales  of 
heavy  duty  vehicles  are  best  in  Chicago, 
where  a  large  number  are  being  used  in 
building  operations. 

One  extraordinary  feature  of  the  pres- 
ent sales  rituation  is  that  from  35  per 
cent  to  as  high  as  80  per  cent  of  the 
retail  business  is  on  a  time  basis.  This 
is  construed  to  indicate  that  by  no  means 
all  of  the  sales  now  being  made  are  the 
result  of  increased  purchasing  power  re- 
sulting from  high  security  prices. 

Good  Future  for  Utility  Car 

It  was  the  opinion  of  many  of  the 
manufacturers  that  the  utility  top  car, 
or  low  priced  closed  car,  will  have  a  very 
heavy  sale  after  July  1  and  that  this 
will  tend  to  keep  the  plants  making 
models  of  this  character  running  at  ca- 
pacity. 

The  directors  decided  to  appoint  a 
committee  which  will  be  headed  by  Roy 
D.  Chapin  to  confer  at  Washington,  May 
24,  with  representatives  of  the  Bureau 
of  Roads  and  the  National  Association 
of  State  Highway  Officials  in  reference 
to  a  general  road  program.  While  the 
subjects  to  be  considered  have  not  been 
worked  out  in  detail,  one  of  those  taken 
up  will  be  the  financing  of  highways. 
The  decision  of  the  automotive  industry- 
is  that  all  property  and  all  re'idents 
along  improved  roads  benefit  from  them, 
and  for  that  reason  motor  vehicles 
should  not  be  taxed  for  their  construc- 
tion. It  is  admitted,  however,  that  inas- 
much as  motor  vehicles  are  the  chief 
users  of  the  highways  the  taxes  imposed 
upon  them  should  pay  the  maintenance 
costs. 


NATIONAL  CONSIDERS  MERGER 

INDIANAPOLIS,  May  11  —  The  Na- 
tional Motor  Car  &  Vehicle  Corp.  has 
sent  a  financial  statement  and  letter  to 
stockholders  announcing  that  the  com- 
pany has  been  invited  to  become  a  part 
of  the  Associated  Motor  Industries.  A 
decision  on  the  question  will  he  reached 
at  the  annual  meeting  of  the  corporation 
in  New  York.  Stockholders  at  that  timfr 
will  accept  or  reject  a  substitute  proposal 
to  sell  all  the  corporation's  properties 
and  assets.  The  banking  interests  are 
said  to  favor  the  consolidation. 
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Men  of  the  Industry  and  What  They  Are  Doing 


Newmark  Now  With  Durant 

J.  H.  (Jake)  Newmark,  who  was  ad- 
vertising manager  of  the  Chevrolet  Mo- 
tor Co.  for  several  years  prior  to  his 
transfer  to  Detroit  where  he  has  been 
attached  to  the  advisory  staff  of  the 
General  Motors  Corp.,  has  resigned  to 
become  associated  with  the  sales  depart- 
ment of  Durant  Motors,  Inc.  He  will  be 
in  charge  of  advertising  for  the  New 
York,  Lansing  and  Toronto  plants  under 
the  direction  of  M.  B.  Leahy,  general 
sales  manager.  Newmark  will  join  the 
Durant  organization  this  month  and  his 
headquarters  vnll  be  at  Long  Island  City. 
Newmark  is  considered  an  expert  on 
sales,  and  Leahy  believes  his  services 
will  be  highly  valuable  in  building  up  the 
Durant  organization.  Before  going  with 
Chevrolet,  Nevnniark  was  with  the  Apper- 
son  Bros.  Automobile  Co. 

Tegder  Directs  Hanson  Sales 

J.  C.  Tegder  has  been  appointed  di- 
rector of  sales  and  advertising  of  the 
Hanson  Motor  Co.,  Atlanta.  He  has  been 
an  automobile  distributor  for  a  number 
of  years,  and  in  1910  served  as  sales 
manager  of  the  Staver  factory  in  Chi- 
cago. 

Herwig  Sales  Manager  for  Ogren 

R.  S.  Wiltrout  has  been  made  treas- 
urer and  general  manager  of  the  Ogren 
Motor  Car  Co.  through  changes  in  the 
organization,  and  C.  A.  Herwig  has  been 
appointed  vice-president  and  sales  man- 
ager. 

Flum  is  C.  G.  Factory  Manager 

R.  A.  Flum  of  Cleveland  has  been  ap- 
pointed general  factory  manager  of  the 
C.  G.  Spring  Co.,  Kalamazoo.  He  held 
.a  similar  position  years  ago  with  the 
Perfection  Spring  Co.  of  Cleveland,  and 
goes  to  Kalamazoo  to  be  associated  again 
with  his  old  chief.  Christian  Girl. 

Perrine  Leaves  Auto  Parts 

W.  E.  Perrine  has  resigned  as  presi- 
dent of  the  American  Auto  Parts  Co  ,  and 
J.  C.  Parsons  has  been  appointed  acting 
president. 

Long  Again  Heads  Wheel  Makers 

Hargrave  A.  Long  has  again  become 
general  manager  of  the  recently  reor- 
ganized Wood  Wheel  Manufacturers  As- 
sociation with  headquarters  in  Chicago. 
Long  became  manager  of  the  industrial 
group  department  of  the  Motor  and  Ac- 
cessory Manufacturers  Association  when 
the  Wood  Wheel  Manufacturers  were 
taken  in  as  a  group,  but  retired  when 
the  M.  A.  M.  A.  decided  to  abandon  its 
group  activities. 

Hutz  with  Fedders  in  Canada 

H.  L.  Heitzman,  secretary  of  Fedders 
Manufacturing  Co.  of  Buffalo,  has  com- 


pleted a  tour  and  survey  of  Canada  which 
has  resulted  in  the  locating  of  a  branch 
factory  at  Bridgeport,  Ont.,  for  the  pro- 
duction of  Fedders  radiators  and  parts. 
This  plant  will  also  be  equipped  to  do 
a  limited  amount  of  sheet  metal  work 
in  connection  with  radiator  parts. 

L.  C.  Hutz,  for  several  years  purchas- 
ing agent  for  the  Pierce-Arrow  Motor 
Car  Co.,  has  become  sales  manager  of 
the  Canadian  plant  for  the  Fedders  com- 
pany. 

Coleman  Manages  Mitchell  Branch 

T.  L.  Coleman  has  taken  over  the 
management  of  wholesale  business  of  the 
New  York  Mitchell  Motor  Co.,  New  York 
City.  His  association  with  this  company 
comes  after  many  years  experience  in 
the  industry.  Among  other  engagements, 
Coleman  was  general  sales  manager  for 
the  Chevrolet  Co.  of  Canada,  controlling 
the  entire  Dominion,  in  charge  of  sales, 
service  and  manufacturing;  general  sales 
manager  also  for  the  Packard  Motor  Co. 
of  Pittsburgh  and  district  manager  for 
Hare's  Motors,  traveling  through  the 
East  and  South. 

L.  H.  Bennett  Joins  Jobbers 

L.  H.  Bennett,  formerly  a  Ford  dealer, 
later  with  Studebaker  and  General  Mo- 
tors and  more  recently  a  merchandising 
worker  for  the  Pacific  Coast  group  of 
Automotive  Equipment  Jobbers,  has 
joined  the  Chanslor  &  Lyon  Co.  of  San 
Francisco  as  merchandising  director. 
This  is  a  new  office  which  will  bring 
Bennett  in  close  contact  with  dealers, 
enabling  him  to  assist  them  in  analyzing 
their  interests  and  problems. 

Sheets  Joins  Lomar 

W.  M.  Sheets,  formerly  of  the  Miami 
Cycle  Works,  has  been  made  sales  man- 
ager of  the  Lomar  Manufacturing  Co., 
Middletown,  Ohio.  Sheets  has  been  iden- 
tified with  the  motorcycle  and  bicycle 
business  for  a  number  of  years,  and 
through  this  work  has  built  up  a  wide 
acquaintance  from  coast  to  coast. 

Singer  Is  Advance  Sales  Manager 

Walter  0.  Singer  has  been  appointed 
general  sales  manager  of  the  Advance 
Rubber  Co.,  Brooklyn.  Until  receiving 
this  appointment  Singer  served  as  dis- 
trict manager  for  the  Globe  Rubber  Tire 
Manufacturing  Co.  of  Trenton,  in  charge 
of  a  good  portion  of  the  Eastern  terri- 
tory and  the  New  York  branch. 

Meixell  Investigates  Tire  Bill 

Han-y  Meixell,  secretary  of  the  Motor 
Vehicle  Conference  Committee,  has  gone 
to  Atlanta  at  the  request  of  the  Rubb:;r 
Association  of  America  to  investigate  a 
tire  branding  bill  which  will  be  intro- 
duced in  the  Georgia  Legislature  at  the 
coming  session. 


Hawkins  Criticizes 
Present  Advertising 

Marred    by    Exaggerated    State- 
ments, He  Says — Transport 
Idea  Should  Be  First 


DETROIT,  May  10— Exaggerated  em- 
phasis has  been  placed  on  quality  of 
product  in  automotive  advertising,  in  the 
opinion  of  Norval  A.  Hawkins  of  the  ad- 
vistory  staff  of  the  General  Motors  Corp. 
In  an  address  before  the  Michigan  Auto- 
motive Trade  Association  here  to-day  he 
vigorously  criticized  the  present  trend  of 
most  automotive  advertising  and  declared 
that  it  either  confuses  or  disgusts  the 
public. 

The  prospect  knows,  Hawkins  said, 
that  all  the  vehicles  advertised  cannot 
be  the  best,  so  the  almost  unanimous 
claims  of  superiority  have  little  effect. 
He  blamed  superficial  thinking  about 
distribution  for  the  conditions  existing. 

Effective  advertising  of  the  future,  he 
declared,  will  talk  about  motor  travel  and 
transportation  as  desirable  and  leave  in 
the  background  or  to  the  inference  of  the 
reader  the  fact  that  with  a  certain  prod- 
uct it  can  be  accomplished  comfortably 
and  economically.    He  states  further: 

Only  Facts  Should  Be  Set  Forth 

The  advertisement  should  state  nothing 
about  the  product  but  indisputable  facts, 
such  as  price,  wheelbase,  equipment,  etc. 
There  should  be  no  extravagant  statements 
of  quality  of  product  and  the  product  should 
be  mentioned  only  as  incidental  to  motor 
travel  and  transport.  This  idea  of  motor 
travel  and  transport  never  has  been  sold, 
with  the  product  completely  subordinated. 
The  product  always  has  been  pushed  to  the 
front  with  some  claim  of  peculiar  excellence. 

In  my  opinion  the  advertising  of  the  future 
will  be  dominated  by  the  organization  which 
first  establishes  and  which  maintains  the 
unique  standard  of  ideas  of  motor  travel  and 
transport  to  the  fore  and  facts  of  quality 
implied,  but  seldom  stated,  far  to  the  rear. 

Hawkins  quoted  anonymously  from  a 
collection  of  more  than  200  of  what  he 
termed  catch  phrases  culled  from  the  ad- 
vertisements of  forty-six  manufacturers, 
showing  that  while  wording  was  different 
the  thought  expressed  was  similar  in  all 
cases.  He  declared  that  such  advertis- 
ing at  most  sells  only  familiarity  with 
a  name. 


Doody  with  Earl  Motors 

W.  A.  Doody,  for  the  last  three  years 
connected  with  the  Jackson  Steel  Prod- 
ucts Co.  of  Jackson,  has  been  appointed 
district  sales  supervisor  for  Earl  Motors, 
Inc.,  with  permanent  headquarters  at 
Rochester.  Previous  to  his  association 
with  the  Jackson  company,  Doody  was  a 
member  of  the  firm  of  Ryan  &  Doody, 
dealing  in  stocks  and  bonds  in  Rochester. 
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Plants  Speeding  Up  in  All  Branches  of  the  Industry 


Releases  on  Engine  Contracts 

INDIANAPOLIS,  May  9  —  Midwest 
Engine  Co.  views  the  releases  that  are 
being  placed  on  contracts  for  its  prod- 
ucts by  customers  as  one  of  the  note- 
worthy indications  that  business  is  now 
reaching  its  real  pace.  These  releases 
have  made  it  difficult,  for  the  time  being 
at  least,  for  production  to  keep  up  witn 
deliveries,  although  production  is  now 
swinging  closer  to  delivery  promises.  In 
the  last  ten  days  the  company  has  closed 
additional  contracts  with  three  truck  and 
one  tractor  manufacturers  for  their  1922 
requirements. 

Big  Gain  in  Quarter  by  Maxwell 

DETROIT,  May  6— ^Production  of  the 
Maxwell  Motor  Corp.  for  the  first  quar- 
ter of  1922  viras  340  per  cent  more  than 
for  the  first  quarter  of  last  year,  accord- 
ing to  a  statement  by  President  William 
Robert  Wilson.  During  April  demand  for 
Maxwells  so  far  exceeded  increased  pro- 
duction that  the  factory  is  six  weeks  be- 
hind on  orders  for  May  delivery.  About 
2500  men  have  been  added  to  the  payroll 
since  the  first  of  the  year.  Many  depart- 
ments are  working  day  and  night  and 
much  new  machinery  has  been  added  to 
stimulate  production. 

Oakland  Best  Since  September,  1920 

PONTIAC,  MICH.,  May  9— Sales  made 
by  the  Oakland  Motor  Car  Co.  during 
the  month  of  April  were  greater  than 
for  any  month  since  September,  1920, 
according  to  George  H.  Hannum,  general 
manager  of  the  company.  Hannum  de- 
clared business  was  holding  up  during 
the  first  few  days  of  May  at  the  same  or 
a  higher  level,  but  that  production  for 
the  present  would  be  kept  on  an  even 
plane.  The  plant  is  turning  out  about 
100  cars  daily,  a  pace  struck  several 
weeks  ago.  No  difficulty  is  now  being 
experienced  in  getting  materials,  Hannum 

said. 

Michigan  Firms  Expand 

PONTIAC,  MICH.,  May  9— Both  the 
Bradt  Wheel  Co.  and  the  Rochester  Metal 
Products  Co.  of  Rochester,  Mich.,  near 
this  city,  have  experienced  an  increase 
of  business  in  the  past  two  months  that 
has  necessitated  increased  operating 
space.  They  occupy  a  building  owned  by 
the  village  and  the  town  council  has 
ordered  the  expansion  to  meet  their 
needs.  The  Bradt  company  makes  metal 
disk  wheels  and  the  Rochester  Metal 
company,  machine  screws,  for  automo 
tive  plants. 

Yellow  Cab  Adding  to  Plant 

CHICAGO,  May  8— The  Yellow  Cab 
Manufacturing  Co.,  manufacturers  of 
Yellow  taxicabs,  this  week  began  the 
construction  of  an  additional  story  to  its 
two-story  office  building  adjoining  its 
factory,  and  within  the  next  two  weeks 


it  is  planned  to  start  work  on  a  factory 
addition.  It  has  not  yet  been  decided 
whether  the  factory  addition  will  be  one 
or  two  units. 

The  growth  of  the  company's  sales  in 
the  last  few  months  makes  expansion 
necessary.  Officials  state  that  orders 
now  in  hand  provide  for  capacity  oper- 
ation into  the  month  of  August.  The 
output  is  now  sixteen  cabs  a  day  and 
an  effort  is  being  made  in  increase  this 
to  twenty-five.  The  sales  force  is  being 
increased,  five  road  salesmen  having  been 
added  recently.  It  is  planned  to  divide 
the  United  States  into  ten  sales  districts. 

G.  M.  Truck  to  Increase  Output 

PONTIAC,  MICH.,  May  8— The  Gen- 
eral Motors  Truck  Co.  will  increase  its 
production  just  as  soon  as  material  diffi- 
culties are  straightened  out,  according  to 
W.  L.  Day,  general  manager.  Day  de- 
clared that  increase  of  business  as  re- 
flected in  orders  coming  to  the  plant 
had  been  considerable  during  the  past 
few  weeks  and  warrants  an  increase  of 
production.  Delay  in  getting  materials 
has  recently  been  holding  up  the  plant 
somewhat. 

April   Biggest  Month   with  Nash 

KENOSHA,  May  10— Nash  Motors  Co. 
reports  that  April  was  the  biggest  month 
in  its  history,  18  per  cent  more  cars 
being  shipped  than  in  April,  1921.  Even 
the  previous  record  month,  August,  1920, 
was  eclipsed  in  point  of  shipments.  The 
first  quarter  of  1922  shows  an  increase 
of  nearly  52  per  cent  over  the  similar 
period  a  year  ago,  according  to  C.  B. 
Voorhis,  vice-president  and  director  of 
sales. 

Night  and  Day  Shift  at  Wills 

MARYSVILLE,  MICH.,  May  8— An  ad- 
dition of  nearly  33  1/3  per  cent  to  the 
working  force  was  made  this  week  by  C. 
H.  Wills  &  Co.  in  their  Wills  Sainte 
Claire  plant  here.  A  full  night  shift  and 
a  full  day  shift  are  now  working.  Every 
effort  is  being  made  to  double  April  pro- 
duction. 

R.  &  V.  Shipments  Good  in  April 

EAST  MOLINE,  ILL.,  May  9— Ship- 
ments of  the  R.  &  V.  Motor  Co.  in  the 
last  month  exceeded  those  of  any  other 
month  in  a  long  period,  according  to  offi- 
cials of  the  company.  An  executive  of- 
ficer just  returned  from  an  Eastern  tour 
says  the  trade  outlook  is  promising  and 
conditions  show  every  sign  (ff  improve- 
ment. 

Ships  10,000  Magnetos  Monthly 

SPRINGFIELD,  MASS.,  May  8— Dur- 
ing the  past  five  months  the  American 
Bosch  Magneto  Corp.  has  shipped  82,000 
sets  of  starting  and  lighting  systems. 
Shipments  are  now  running  at  the  rate 
of  10,000  a  month. 


Republic  Rubber  on  Two  Shifts 

YOUNGSTOWN,  May  9— Republic 
Rubber  Corp.  has  increased  truck  tire 
operations  from  a  one-shift  to  a  two- 
shift  basis,  and  in  the  inner  tube  depart- 
ment from  two  to  three  shifts.  Under 
the  new  schedule  the  company  is  pro- 
ducing 20,000  tubes  and  10,000  casings 
weekly.  Officials  estimate  April  gross 
sales  approximated  $525,000,  compared 
with  $470,000  in  March.  Further  ^ains 
in  volume  are  expected  in  May.  The  in- 
creased output  is  going  directly  to  deal- 
ers and  consumers,  and  the  company  is 
accumulating  no  finished  inventory. 

Hendee  Making  1800  Monthly 

SPRINGFIELD,  MASS.,  May  8— The 
Hendee  Manufacturing  Co.  will  maintain 
its  present  rate  of  production  through 
May,  which  will  mean  an  output  for  the 
month  of  ISOO  motorcycles.  It  is  stated 
that  the  new  credit  system,  enabling  the 
dealer  to  make  instalment  payments 
after  the  custom  introduced  by  automo- 
bile companies,  is  proving  of  value  in 
stimulating  selling.  The  export  trade  in 
motorcycles  is  reported  as  improved, 
among  the  latest  foreign  orders  being 
one  for  300  from  Denmark. 

Chevrolet  Branch  Increasing  Force 

OAKLAND,  CAL.,  May  8— The  Chev- 
rolet Motor  Co.'s  factory  here  is  increas- 
ing its  working  force  to  reach  a  pro- 
duction of  1000  cars  a  week,  according 
to  announcement  by  W.  C.  Williams, 
superintendent  of  the  plant.  Production 
for  March  was  2800  cars,  with  600  men 
employed.  For  April,  it  will  run  above 
3000  cars,  and  an  effort  is  being  made 
to  pass  the  4000  mark  in  May.  About 
850  men  will  be  required  to  meet  this 
increase  in  production,  according  to 
Williams.  Increased  demand  is  given  as 
thfc  cause  for  the  increase  in  production. 

Moves  Into  Larger  Quarters 

INDIANAPOLIS,  May  8— The  Elec- 
tric Machine  Corp.  of  this  city  has  moved 
into  larger  quarters,  increasing  its  floor 
space  four  times,  and  is  expanding  both 
its  out-put  of  electric  testing  machines 
and  of  wireless  equipment.  For  some 
time  this  concern  has  manufactured 
rotary  spark  gaps  for  wireless  sending 
apparatus.  Recently  it  has  entered  the 
radiophone  receiving  set  manufacture, 
though  not  yet  in  production  in  this  line. 

Added  Equipment  for  Hupp 

DETROIT,  May  10  —  Increased  Hupp 
production  has  made  it  necessary,  the 
factory  declares,  for  the  company  to  in- 
stall an  extension  heat  treating  plant  in 
its  branch  factory  at  Jackson.  Mich.  The 
additional  equipment  will  be  used  for 
heat  treating  steering  knuckles,  steering 
arms  and  levers,  and  several  small  forg- 
ings,  such  as  handbrake  levers,  clutch 
and  release  levers. 
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Receivers  to  Handle 
Stevens-Duryea,  Inc. 

Appointed    on    Petition   of    Fisk 

Tire — Assets  Nearly  Triple 

Liabilities 


SPRINGFIELD,  MASS.,  May  9  — 
Harry  G.  Fisk  of  this  city  and  Frank  H. 
Shaw  of  Chicago  were  appointed  receiv- 
ers for  Stevens  Duryea,  Inc.,  of  Chico- 
pee,  Mass.,  in  Superior  court  here  to-day. 
This  action  was  on  petition  of  the  Fisk 
Tire  Co.,  Inc.,  by  recommendation  of  the 
creditors  committee.  The  petition  was 
uncontested.  Sureties  of  $25,000  are 
required  of  each  of  the  receivers,  the 
bonds  to  be  filed  within  10  days. 

The  receivers  are  empowered  to  take 
over  all  the  assets.  Indebtedness  is  said 
to  total  $1,100,000.  Net  assets  are  ap- 
proximately $4,000,000,  of  which  $350,- 
000  are  notes  receivable,  finished  and 
partly  finished  cars.  About  $2,000,000  is 
in  real  estate  and  equipment  and  most 
of  the  remainder  is  in  the  form  of  mate- 
rial and  cars. 

The  petition  set  forth  that  on  account 
of  the  business  situation  the  company 
was  cramped  for  funds  and  this  ham- 
pered its  efforts  to  manufacture  and  de- 
liver cars  to  fill  orders,  of  which  it  had 
a  large  number. 

It  was  stated  that  unless  the  petition 
was  granted  the  plant  would  be  obliged 
to  close  with  serious  loss  to  all  con- 
cerned. The  petition  stated  that  $4,- 
800,000  of  preferred  stock  is  outstand- 
ing, together  with  $30,000  class  A  and 
$70,000  class  B  common  stock. 

Relied  on  Banks  for  Help 

President  Ray  S.  Deering  gave  out  a 
statement  in  which  he  said  the  company 
had  relied  on  New  York  and  Chicago 
banks  for  credit,  and  the  closing  of  one 
bank  last  January  had  cut  off  one  of  its 
principal  avenues.  As  a  first  expedient 
the  company  sought  to  get  authority 
from  the  stockholders  to  provide  addi- 
tional capital  and  refund  its  obligations 
by  placing  a  mortgage  on  its  plant,  which 
is  clear  of  encumbrance.  This  it  was 
unable  to  do  readily,  owing  to  wide  dis- 
tribution of  the  shares.  It  then  asked 
creditors  for  an  extension  of  six  months. 
This  plan  was  acceded  to  by  most  of 
them,  but  the  action  of  certain  ones  in 
filing  attachments  created  a  situation 
that  made  a  receivership  seem  advisable. 

He  added  that  the  creditors  had  found 
the  company  to  be  solvent,  and  that  it 
is  contemplated  the  receivership  will  be 
temporary.  Sales  have  been  increasing, 
he  said,  and  orders  are  sufficient  to  keep 
the  plant  operating  for  two  months. 
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will  necessitate  certain  changes  in  the 
standards  of  the  Society  of  Automotive 
Engineers,  but  only  in  sizes  which  are 
used  to  a  very  limited  extent.  It  is  be- 
lieved, therefore,  that  an  agi'eement  will 
be  reached  soon  as  to  international  stand- 
ards. The  purpose  of  the  plan  is  to  have 
bearings  manufactured  in  other  countries 
which  will  be  suitable  for  use  in  Ameri- 
can made  cars. 


Soft  Top  "Utility  Coupe" 
Brought  Out  by  Chevrolet 

DETROIT,  May  9— The  Chevrolet 
Motor  Co.  has  just  brought  out  a  new 
closed  car  designated  as  a  "utility  coupe" 
which  will  sell  for  $720,  f.o.b.  Flint,  as 
compared  with  the  $875  price  of  the  reg- 
ular coupe  model  in  the  490  line.  It  is 
of  two-passenger  type  and  is  designed 
especially  as  a  vehicle  for  all  year  use  by 
business  and  professional  men. 

This  is  the  first  of  the  General  Motors 
units  to  bring  out  a  model  in  the  new 
soft  top  glass  inclosed  vehicles.  The  me- 
chanical features  of  the  car  are  identi- 
cal with  the  Chevrolet  490  line.  The  lines 
of  the  top  are  square  and  give  the  car 
a  low  built  effect.  Doors  are  exception- 
ally wide,  allowing  a  28  in.  opening  and 
are  provided  with  double  latches  and 
anti-rattling  devices. 

A  feature  of  the  new  car  is  the  un- 
usually large  rear  compartment  afford- 
ing a  space  of  about  15  cu.  ft.  to  accom- 
modate samples,  advertising  matter,  in- 
struments, etc.  The  size  of  the  com- 
partment is  concealed  by  the  body  lines. 

Business  in  the  new  type  of  closed 
car  is  reported  by  factories  which  had 

oriels  at  the  New  York  show  as  running 
high.  Hupp  and  Dort  have  been  in  pro- 
duction for  several  months,  and  Dodge 
is  about  to  enter  production  on  its  model. 
Hudson-Essex,  whose  coach  was  the  pro- 
genitor of  the  line,  finds  it  a  leader  in 
the  closed  car  field. 


INTERNATIONALIZING  BEARINGS 

NEW  YORK,  May  8— The  American 
Sectional  Committee  on  Ball  Bearings  has 
decided  to  recommend  the  adoption  of 
certain  proposals  tentatively  agreed  to 
by  the  German  and  Swedish  ball  bear- 
ing committees  for  international  stand- 
ardization of  bearings.    These  proposals 


Electrical  Parts  Service 
Abroad  Being  Developed 

NEW  YORK,  May  8— The  development 
of  electrical  service  and  parts  distribu- 
tion to  cover  the  Delco,  Remy  and  Auto- 
Lite  starting,  lighting  and  ignition  equip- 
ment in  the  important  trade  centers  of 
the  world  has  been  taken  over  by  the 
Overseas  Motor  Service  Corp.  of  this 
city.  Parts  distributors  are  being  ap- 
pointed who  will  carry  stocks  and  offer 
electrical  service  to  car  dealers  and  own- 
ers, each  distributor  being  given  a  de- 
fined territory  in  which  to  operate.  Eacn 
dealer  in  the  territory  then  will  call  upon 
the  distributor  for  whatever  service  may 
Ye  required. 

The  Ovej-seas  Motor  Service  Corp.  is 
Oi>e  of  the  General  Motors  subsidiaries, 
specializing  in  the  foreign  sales  of  ac- 
cessories and  equipment.  The  arrange- 
ments with  Delco,  Remy  and  Auto-Lite 
were  worked  out  by  S.  W.  Dorman,  gen- 
eral manager  of  the  company,  and  sev- 
eral distributors  already  have  been  ap- 
pointed in  such  centers  as  Havana,  for 
the  island  of  Cuba;  Ancon,  for  the  Re- 
public  of  Panama  and  the   Canal  Zone. 
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500  Ford  Cars  Sent 
to  Belgium  in  April 

Shipped  from  New  York  in  Semi- 
Knockdown  Condition — Mar- 
ket Greatly  Improved 

DETROIT,  May  10— The  Ford  Motor 
Co.  shipped  approximately  500  cars  from 
New  York  into  Belgium  in  April  in  semi- 
knockdown  condition.  The  market  for 
Ford  cars  is  said  to  be  showing  consid- 
erable improvement  in  that  country,  and 
there  are  now  about  2300  in  service.  The 
price  there,  without  starter  or  demount- 
able rims,  is  $692.18.  Since  the  armistice 
37  per  cent  of  all  cars  imported  into 
Belgium  have  been  of  American  make, 
according  to  the  Ford  statement.  Prices 
for  American  cars  are  declared  lower 
than  the  Belgian-made  product.  General 
conditions  there  are  reported  as  opening 
up  an  extensive  field  for  American  cars. 

Foreign  plants  of  the  Ford  Motor  Co., 
exclusive  of  the  Ford  Motor  Co.  of  Can- 
ada, produced  approximately  14,000  cars 
in  the  first  three  months  of  1922.  This 
compares  with  3779  in  the  first  three 
months  of  1921.  The  company  declares 
this  showing  to  indicate  much  better 
trade  conditions  in  foreign  countries. 
The  Manchester,  England,  plant  in  the 
first  quarter  of  1922  made  7223  cars  and 
trucks,  as  compared  with  2377  in  the 
same  period  last  year.  Buenos  Aires 
production  ran  3000  ahead  of  the  same 
quarter  last  year.  In  March  the  output 
was  the  largest  in  the  history  of  the 
plant.  Copenhagen  turned  out  800  cars 
and  trucks  in  March,  comparing  with 
200  a  year  ago.  Output  in  the  plants 
at  Bordeaux,  Cadiz,  Copenhagen  and  Sao 
Paulo  ran  about  three  times  as  large 
as  for  the  1921  quarter. 

Making   House-to-House   Canvass 

The  Ford  Motor  Co.  of  Canada  has 
initiated  a  simultaneous  canvass  of  all 
Dominion  residents,  from  coast  to  coast, 
by  which  the  685  dealers  are  said  to  be 
literally  combing  for  live  prospects.  In 
two  months  there  should  not  be  a  home 
in  Canada  which  has  not  heard  the  Ford 
message.  A  report  on  the  canvass  says 
a  similar  canvass  for  closed  car  buyers 
in  September  resulted  in  an  increase  of 
40  per  cent  in  closed  car  sales  over  the 
previous  winter. 


COLUMBIA  MAKES  40  CARS  DAILY 

DETROIT,  May  9 — Columbia  Motors 
Co.  is  now  working  on  a  schedule  of  20 
light  sixes  and  20  of  its  heavier  model 
daily  and  is  aiming  to  increase  its  output 
by  June  1.  The  company  was  delayed 
in  getting  into  hea\'y  production  on  the 
new  light  car  in  April  owing  to  material 
tie-ups,  but  is  now  rapidly  approaching 
capacity. 

The  company  has  been  considering 
leasing  the  recently  vacated  Saxon  plant 
which  adjoins  the  main  Columbia  fac- 
tory. This  would  give  an  increased  ca- 
pacity of  125  daily.  Orders  now  on  hand 
are  declared  to  insure  100  per  cent  pro- 
duction for  several  months. 
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Reeves  Gives  Views 
on  Trade  Body  Work 

Tells   Manufacturers   Association 

Sherman  Law  Exemption  Not 

Desired 


NEW  YORK,  May  10— Service  which 
is  of  direct  benefit  to  the  public  supplies 
the  best  proof  of  the  increasing  need  for 
properly  conducted  trade  associations, 
according  to  Alfred  Reev>es,  president  of 
the  Trade  Organization  Executives  of 
New  York,  who  addressed  the  conven- 
tion of  the  National  Association  of  Man- 
ufacturers at  the  Waldorf-Astoria  to- 
day on  "Relations  of  Trade  Associations 
to  the  Public." 

Reeves,  who  is  also  general  manager 
of  the  National  Automobile  Chamber  of 
Commerce,  asked  that  so-called  "open 
price  bureaus"  be  not  put  in  the  class  of 
trade  associations,  with  their  score  of 
activities  that  have  no  relation  to  prices 
or  production. 

Activities  of  Public  Value 

Trade  association  activities  of  value  to 
the  public,  he  said,  include  research  work 
which  makes  for  more  scientific  use  of 
products,  activities  relating  to  more 
prompt  delivery  of  goods,  better  service, 
more  uniform  standards  of  design  and 
material  as  a  basis  for  comparison,  pro- 
tection against  untrue  or  exaggerated 
forms  of  advertising,  the  elimination  of 
unnecessary  styles,  the  reformation  of 
unfair  trade  practices  that  tend  to  de- 
ceive and  the  thing  which  is  of  very 
definite  value  to  the  consumer — lower 
prices  for  the  things  he  buys. 

Reeves  declared  trade  associations  do 
not  want  exemptions  from  the  terms  of 
the  Sherman  law,  but  want  the  funda- 
mentals of  that  law  maintained.  He 
questioned  the  need  of  any  more  legisla- 
tion and  asked  for  a  vigorous  enforce- 
ment of  present  laws  in  the  belief  that 
present  governmental  departments  had 
ample  powers  to  investigate  those  trade 
association  activities  which  Herbert 
Hoover  says  are  in  the  "twilight  zone." 

"Price  Competition"  Class  Small 

Reeves  said  further; 

Some  trade  associations  and  open  price 
bureaus  which  have  to  do  with  the  so-called 
"open  price  competition"  are  under  fire,  but 
they  are  only  a  small  percentage  of  the  500 
or  more  trade  associations  that  have  become 
such  an  important  factor  in  the  upbuilding 
of  American  trade  in  this  country  and  also 
to  meet  the  competition  in  our  struggle  for 
the  world's  markets. 

Trade  associations  are  a  natural  result  of 
the  concentration  of  effort  toward  lower 
prices  for  better  goods,  to  the  ultimate 
broader  purchasing  power  by  the  public. 

The  trade  association  is  a  voluntary 
organization  to  which  all  of  standing  in  the 
same  line  of  business  are  admitted  to  mem- 
bership. It  is  not  autocratic.  It  undoubt- 
edly supplies  the  greatest  benefits  to  the 
email  manufacturer  or  dealer.  In  a  vast 
number  of  cases  it  does  not  include  some  of 
the  biggest  manufacturers,  which  disposes  of 
the  suggestion  that  trade  associations  make 
for  monopoly.     Most  of  them  aim  to  cut  out 
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duplication  of  work,  to  simplify  manufacture 
and  to  make  products  better  and  to  reduce 
the  required  capital  on  the  part  of  manufac- 
turer.s  and   merchants. 

Price  is  something  which  most  trade  asso- 
ciations studiously  avoid,  but  as  association.s 
in  such  activities  are  well  known,  an  investi- 
gation by  the  proper  governmental  depart- 
ment should  prove  quickly  whether  or  not 
they  are  operating  in  violation  of  law. 
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Lincoln  Receivers  Deny 

Qaims  of  $4,250,000 

DETROIT,  May  10— Claims  aggregat- 
ing $4,250,000  against  the  Lincoln  Motor 
Car  Co.,  preferred  by  seven  individuals, 
were  denied  to-day  by  the  Detroit  Trust 
Co.,  receivers.  The  claimants  were  in- 
dorsers  of  notes  issued  by  the  motor  car 
company,  and  the  trust  company  to-day 
demanded  they  pay  these  notes. 

The  notes  are  held  by  the  Peoples  State 
Bank,  the  First  National  Bank,  the 
Wayne  County  and  Home  Savings  Bank, 
William  H.  Murphy  and  Joseph  Boyer, 
all  of  Detroit,  the  Union  Trust  Co.  of 
Pittsburgh,  and  the  Continental  &  Com- 
mercial Bank  of  Chicago.  The  indorsers 
are  Henry  M.  Leland,  Wilfred  C.  Leland, 
William  T.  Nash,  Joseph  Boyer,  William 
H.  Murphy,  John  H.  Emmet  and  John 
Trix. 

Denial  of  the  claims  means,  according 
to  Elmer  W.  Voorheis,  clerk  of  the  Fed- 
eral court  here,  that  the  $4,250,000  if 
collected  can  be  added  to  the  $5,000,000 
now  held  in  trust  by  the  court  for  the 
company's  creditors.  The  claims  are  said 
to  total  approximately  $5,000,000,  inde- 
pendent of  that  of  the  Government  for 
about  $9,000,000,  which,  it  contends,  rep- 
resents overpayments  on  wartime  con- 
tracts. 

The  Government  claim,  it  is  under- 
stood, has  precedence  over  all  others. 


PLANS  81,000  SETS  OF  WHEELS 

DETROIT,  May  10— The  Kelsey  Wheel 
Co.  has  a  schedule  of  81,000  sets,  four 
wheels  and  five  rims,  for  May,  which  will 
make  the  month  the  largest  from  the 
point  of  production  in  the  history  of  the 
company.  Of  these,  about  30,000  sets 
are  Fords  and  the  remainder  is  divided 
among  Studebaker,  Hupp,  Cadillac, 
Dodge  Brothers  and  others.  Ford  busi- 
ness comprises  about  37  per  cent  of  the 
total. 


LINCOLN  AT  HIGHEST  POINT 

DETROIT,  May  10— Production  and 
sales  of  Lincoln  cars  continue  at  the 
highest  rate  in  the  history  of  the  com- 
pany, with  enough  orders  on  hand  to  keep 
the  plant  at  capacity  for  three  months. 
Body  makers  are  unable  to  keep  up  with 
orders  which  are  coming  in  three  times 
as  fast  as  the  output  capacity. 


TWO  SHIFTS  AT  LIBERTY 

DETROIT,  May  10— Liberty  Motor  Car 
Co,  predicts  that  May  will  exceed  April 
in  point  of  sales  and  production.  April 
surpassed  March  which  had  established 
a  new  production  record.  Night  and  day 
shifts  are  employed. 


Colorado  Railroads 
Will  ill  Truck  Fight 

Utilities   Body   Says   Vehicles   as 

Taxed  Now  Are  Not  Entitled 

to  Use  of  Highways 

DENVER,  May  10— The  railroads  of 
Colorado  have  won  an  important  victory 
in  their  campaign  against  the  operators 
of  motor  trucks  who  have  taken  away 
from  the  carriers  a  large  share  of  the 
short  haul  freight  traffic.  This  anti- 
motor  truck  campaign  has  resulted  in 
a  decision  by  the  Public  Utilities  Com- 
mission of  Colorado  that  the  truck  oper- 
ator is  not  entitled  to  the  use  of  state 
highways  until  the  taxing  laws  are  so 
amended  that  he  "shall  contribute  his 
due  proportion  to  the  cost  of  construc- 
tion and  maintenance  of  the  highways." 

The  commission  asserts  that  an  in- 
vestigation it  made  of  the  transporta- 
tion conditions  in  Eagle  and  Garfield 
counties  showed  that,  although  there  were 
68  motor  trucks  operating  as  public  car- 
riers, they  paid  into  the  state  treasury 
only  $819  a  year,  while  the  Denver  &  Rio 
Grande  Western  Railroad,  which  these 
buses  parallel,  paid  during  the  same  pe- 
riod, $38,023  for  the  public  roads  which 
they  do  not  use  at  all,  and  additional 
taxes  bringing  the  total  pyaid  by  the  rail- 
road company  up  to  $153,896. 

The  section  of  the  decision  defining 
"public  convenience  and  necessity"  fol- 
lows: 

Public  convenience  and  necessity,  by  which 
must  be  understood  the  convenience  and 
necessity  of  the  people  at  large  as  contra- 
distinguished from,  the  convenience  and 
necessity  of  a  very  small  number  of  persons 
who  seek  to  derive  a  profit  from  the  fanners' 
and  home  owners'  investment  in  roads,  never 
contemplated  that  the  truck  driver  should 
desti-oy  that,  to  the  cost  of  construction  of 
which  he  contributed  little  or  nothing:,  or 
that  he  should  reap  where  he  has  not  sov*ti. 


Wlieel  Companies  Add 

to  Plant  and  Products 

DETROIT.  May  11— The  Motor  Wheel 
Corp..  Lansing,  is  building  additions  to 
its  disk  wheel  and  wood  wheel  factories 
to  meet  the  steadily  increasing  demand 
in  the  wheel  department  of  the  automo- 
tive business.  Contracts  require  that  th*' 
new  buildings  be  rushed  to  construction. 

The  demand  for  disk  wheels,  both  from 
car  manufacturers  and  from  replacement 
sources,  are  reaching  new  heights.  Or- 
ders placed  by  car  makers  in  several  in- 
stances will  keep  factories  at  forced 
capacity  for  several  months,  and  in  one 
instance  the  equipment  business  has  been 
so  heavy  as  to  cause  the  manufacturer  to 
cease  indefinitely  all  shipments  for  re- 
placement purposes. 

Hayes  Wheel  Co.  will  get  into  produc- 
tion this  month  with  a  complete  line  of 
disk  wheels,  thereby  giving  the  company 
representation  in  all  types  of  wheels. 
The  disk  type  will  be  demountable  at 
the  rim  and  will  use  Hayes  standard 
felloes,  hubs  and  other  wheel  fittings. 
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U.  S.  Registration 
Bill  Has  Opposition 

Car  Makers  and  Owners  Testify- 
ing at  Washington  Urge  Meas- 
ure Be  Killed 


WASHINGTON,  May  11— Nation-wide 
opposition  to  the  Mills  compulsory  regis- 
tration bill  was  voiced  to-day  by  repre- 
sentatives of  manufacturers  and  auto- 
mobile owners  associations  who  appeared 
before  the  House  Ways  and  Means  Com- 
mittee urging  that  the  bill  be  killed. 

The  opposition  to  the  measure,  which 
provides  for  a  $2  registration  fee  through 
which  it  is  expected  to  destroy  the  market 
for  stolen  cars,  is  based  on  the  ground 
that  the  automotive  industry  now  is  bear- 
ing all  the  taxes  that  the  traffic  will  bear, 
and  that  if  a  fee  of  $2  is  charged  now 
it  will  be  the  entering  wedge  for  further 
taxation  by  the  Federal  government. 

Say  Sales  Would  Be  Curtailed 

From  a  manufacturer's  viewpoint,  the 
view  was  expressed  that  the  resale  of 
automobiles  would  be  greatly  curtailed 
through  the  almost  endless  confusion  of 
giving  titles.  Under  the  provisions  of 
the  bill  a  buyer  must  protect  himself  by 
having  his  title,  before  purchase,  looked 
up 'in  the  same  manner  as  is  now  done 
in  the  transfer  of  real  estate. 

The  cost,  it  is  admitted,  would  be  ma- 
terially offset  by  the  saving  in  insur- 
ance. It  is  figured  that  the  cost  to  motor- 
ists would  aggregate  $30,000,000  a  year, 
including  the  $2  tax,  notary  fees  and  fil- 
ing cost,  in  addition  to  the  time  lost  in 
recording  the  papers. 

In  an  effort  to  submit  to  the  commit- 
tee considering  the  measure,  a  telegram 
was  sent  to  the  state  directors  of  the 
American  Automobile  Association,  ask- 
ing for  their  opinion  on  the  Mills  bill. 
But  three  states  indorsed  the  measure, 
the  others  voicing  strong  disapproval 
of  it. 
A.  A.  A.  Files  Protest 

As  a  result  of  the  protest  made  by 
the  340  active  clubs  of  the  A.  A.  A., 
representing  500,000  members,  the  fol- 
lowing report  was  filed  with  the  com- 
mittee opposing  the  measure: 

Motor  cars  are  to-day  taxed  directly  from 
3ix  to  eight  different  times,  and  now  corner- 
the  proposition  of  a  Federal  tax,  which  will 
necessitate  miscellaneous  charc:es  for  reg-- 
isterin.sr  and  re-registering,  which  in  all 
would  substantially  make  it  a  tax  of  over 
$30,000,000  a  year. 

It  is  Impractical  from  the  standpoint  of 
affixing  a  "permanent"  number  to  the  parts 
of  an  automobile. 

Should  such  a  number  be  affixed  once,  the 
constant  necessities  of  the  motor  car  in- 
dustry are  such  that  in  the  repair  of  cars, 
it  would  place  on  the  industry  an  unwar- 
ranted burden. 

The  Federal  Government  should  not  set 
up  the  principle  of  making  abstracts  of  title 
for  automobiles  any  more  than  they  should 
for  realty. 

The  benefits  to  be  derived  are  not  in  keep- 
ing with  the  expense  of  the  undertaking. 

An  opinion  was  expressed  to  the  com- 
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mittee  by  Dr.  H.  M.  Rowe,  former  presi- 
dent of  the  A.  A.  A.,  that  the  measure, 
if  passed,  would  be  illegal.  "I  seriously 
doubt  the  constitutionality  of  such  a 
bill  as  the  Mills'  measure,"  he  said,  "as 
it  certainly  is  a  usurpation  of  the  author- 
ity of  the  states  and  is  not  an  inherent 
right  of  the  Federal  government." 

A  letter  from  M.  L.  Heminway,  gen- 
eral manager  of  the  Motor  and  Acces- 
sories Manufacturers  Association,  oppos- 
ing the  measure,  was  read  to  the  commit- 
tee. In  substance  Heminway  expressed 
the  view  that  the  bill,  if  passed,  would 
offer  an  excuse  for  further  Federal  taxa- 
tion, which,  he  said,  "is  now  excessive." 
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Republic  Rubber  Corp.  up  to  April  12  sold 
$800,000  of  the  $1,000,000  authorized  certifi- 
cates of  indebtedness.  The  net  loss  for  the 
first  quarter  was  $39,102.  In  a  statement  to 
stockholders  of  the  corporation  on  March 
earnings  and  gross  business  for  the  quarter. 
Receiver  C.  H.  Booth  says,  "Gradual  reduc- 
tion of  losses  and  the  profit  finally  shown  in 
March  seem  to  indicate  that  this  industry  is 
fundamental  and  that  the  company  when 
ultimately  reorganized  on  a  reduced  capitali- 
zation and  placed  on  a  proper  financial  basis 
should  regain  its  former  position  as  one  of 
the  substantial  indust'-ies  of  the   district." 

Ajax  Rubber  Co.,  Inc.,  reports  that  since 
Jan.  1  it  has  been  operated  at  a  profit  which 
in  the  first  quarter  was  more  than  twice  the 
amount  required  to  satisfy  bond  interest  in 
that  period.  This  is  in  contrast  to  the  heavy 
losses  sustained  In  1921,  due  to  inventory  ad- 
justment and  abnormal  market  conditions.  It 
is  stated  that  the  business  on  order  and  in 
prospect  should  create  net  earnings  applica- 
ble to  the  bonds  of  at  least  $1,700,000,  or 
more  than  seven  times  the  annual  interest 
charge,  and  more  than  four  times  the  year's 
interest  and   sinking  fund  requirements. 

Yellow  Cab  Manufacturing  Co.'s  directors 
have  voted  to  double  the  company's  out- 
standing B  stock,  an  increase  of  100,000 
shares.  The  new  stock  will  be  offered  to 
the  stockholders  at  $30  a  share.  Recently 
the  company  declared  a  100  per  cent  stock 
dividend.  At  present  quotations  the  stock 
outstanding'  has  an  equivalent  value  of  about 
$500  for  the  old  stock.  The  company's  net 
earnings  for  the  first  four  months  of  1922 
are  reported  to  be  more  than  $890, 000. 

Goodyear  Tire  &  Rubber  Co.  of  Canada 
shows  a  net  profit  of  $251,294  for  the  six 
months  ended  March  31.  This  was  reached 
after  reserve  of  $204,328  had  been  set  aside 
for  depreciation  of  plant  and  before  valua- 
tion of  inventories  on  the  basis  of  the  latest 
market  prices.  Current  assets  amount  to 
$6,340,597  against  current  liabilities  of 
$736,919.  Cash  on  hand  and  in  banks  on 
March  31  amounted  to  $579,737. 

Dort  Motor  Car  Co.  reports  that  since  Oct. 
31,  1921,  its  liabilities  have  been  reduced  by 
$600,000,  and  its  cash  in  bank  Increased 
$100,000.  At  the  present  time  the  company 
has  unfilled  orders  which  will  keep  its  plant 
running  at  cr.p.acity  for  several  months.  The 
company's  production,  which  for  March  aver- 
aged 40  cars  a  day,  has  risen  to  over  100 
cars  daily. 

Hayes  Wheel  Co.  stockholders  will  vote  on 
a  proposal  to  increase  capital  to  full  authori- 
zation to  200.000  shares  by  declaration  of  a 
22  per  cent  stock  dividend.  It  is  also  pro- 
posed to  change  the  present  $10  par  value 
shares   to  no-par  value   shares. 


BANK  CREDITS 

Written  exclusively  for  AuTOMOxrvB 
Industries  hy  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Last  week  call  money  ranged  between 
SV2  per  cent  and  5  per  cent  as  in  the 
previous  week.  There  was  no  essential 
change  in  the  time  money  situation. 
Funds  were  in  fair  supply  and  were 
still  available  at  4%  per  cent  for  all 
maturities  from  60  days  to  6  months. 
Trading  was  reported  dull,  with  no  im- 
portant loans  recorded.  The  prime 
commercial  rate  was  4^/4  per  cent,  as 
compared  with  AV2  per  cent  in  the  pre- 
vious week. 

The  Federal  Reserve  statement  as  of 
May  3  showed  a  decrease  of  $6,022,000 
in  total  reserves  and  a  decrease  of  $426,- 

000  in  gold  reserves.  Total  bills  on 
hand  increased  $34,039,000  and  total 
earning  assets  $76,023,000.  Total  depos- 
its showed  an  increase  of  $59,102,000, 
and  Federal  Reserve  notes  in  circulation 
increased  $15,868,000.  The  reserve  ratio 
decreased  from  78.3  per  cent  to  76.7  per 
cent. 

On  May  5  demand  sterling  was  quoted 
at  $4.44%,  the  highest  point  it  has 
reached  since  July  14,  1919,  when  sterl- 
ing was  "unpegged"  by  the  British  Gov- 
ernment. 

According  to  reports  filed  with  the 
Interstate  Commerce  Commission,  the  net 
operating  income  for  March  of  the  Class 

1  railroads  was  more  than  $83,000,000, 
as  compared  with  over  $47,000,000  in 
February  and  more  than  $30,000,000  in 
March,  1921.  The  net  operating  income 
for  March,  1922,  represents  earnings  at 
the  annual  rate  of  5.83  per  cent  on  the 
tentative  valuation  as  fixed  by  the  Inter- 
state Commerce  Commission.  This  com- 
pares with  4.57  per  cent  for  Febi-uary 
and  2.15  per  cent  for  March  of  last  year. 

The  total  number  of  commercial  fail- 
m-es  reported  for  April  was  1948,  a  de- 
crease of  more  than  15  per  cent  from 
March  and  four  times  larger  than  the 
total  for  April,  1919,  a  record  low  year. 
The  liabilities  involved  for  April,  1922, 
amounted  to  $72,553,740,  an  increase  of 
20  per  cent  over  March  and  of  42  per 
cent  over  April,  1921,  but  a  decrease  of 
31  per  cent  from  the  total  for  January. 
The  Southern  section  reported  29  per  cent 
of  the  total  failures  for  April. 


NEW    STUDEBAKER    BODY    MODEL 

SOUTH  BEND,  IND.,  May  10— The 
Studebaker  Corp.  has  added  a  new  body 
model  to  its  line.  This  is  a  four-passen- 
ger type  and  is  to  be  known  as  the  Big- 
Six  Speedster.  The  rear  seat  is  provided 
with  an  unholstered  dividing  arm  and 
considerable  extra  equipment  is  included 
in  the  price,  which  is  $1,985. 

Among  the  items  of  equipment  are  disk 
wheels,  including  two  extra  wheels  with 
tires,  front  and  rear  bumpers,  traveling 
trunk  and  trunk  rack  and  courtesy  light. 
To  provide  room  for  the  trunk  rack  at 
the  rear,  the  spare  wheels  are  mounted 
one  on  each  running  board  just  forward 
of  the  front  doors.  The  body  is  painted 
a  dark  blue  with  gold  striping  on  the  hood 
louvres. 
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U.  &  J.  Sales  Co.,  manufacturer  of  the 
U.  &  J.  carburetor,  whose  factory  in  Chicago 
was  destroyed  by  fire  recently,  has  purchased 
a  three-story  factory  building  at  Twenty- 
nintli  and  Halstead  streets  that  city,  and 
expects  to  be  in  full  production  by  June  1. 
The  new  factory  has  45,000  square  feet  of 
floor  space  and  the  company  expects  to  add 
another  story.  The  company  intends  to 
manufacture  several  new  devices  pertaining 
to  ignition,  lubrication  and  transmission, 
according  to  C.  A.  Kemper,  sales  manager. 
Orders  received  in  the  last  15  days  exceed 
those  of  the  previous  30  days,  Kemper  said, 
and  he  expects  this  year's  business  of  the 
company  to  equal  or  exceed  that  of  the 
previous  best  year. 

Martin-Wasp  Corp.,  Bennington,  Vt.,  has 
developed  a  body  stock  sawing  department 
within  the  last  year.  Contracts  are  now 
being  carried  out  for  production  body  builders 
for  sawn  stock  to  be  used  in  the  construc- 
tion of  closed  jobs  for  Packard,  Cadillac  and 
Lincoln.  The  firm  has  developed  the  Martin 
system  of  pattern  sawn  body  stock  and  its 
plant  is  equipped  for  the  production  of  all 
wood  pieces  entering  body  construction, 
sawn  and  ready  for  final  machining  and 
assembly.  Karl  H.  Martin  is  president  of 
the    company. 

International  Steel  Products  Co.,  Hartford, 
Wis.,  has  been  reorganized  into  a  new 
corporation  under  the  name  of  the  Inter- 
national Stamping  Co.  Refinancing  has  been 
provided  by  some  of  the  members  of  the  old 
corporation,  which  will  give  the  company 
ample  funds  to  take  care  of  its  business. 
The  company  will  continue  to  manufacture 
mufflers  and  automobile  specialties  as  well 
as  some  electrical  wireless  devices.  A.  F, 
Schauer   is  president  of   the   corporation. 

Ludlngton  Tire  Co.  is  shipping  its  plant 
equipment  from  Ludington,  Mich.,  to  a  new 
location  at  Pontiac.  Necessity  to  get  larger 
space  has  caused  the  change  in  location. 
For  the  present  the  equipment  will  be  set 
up  in  a  local  shop  while  efforts  are  made  to 
get  a  permanent  location.  Negotiations  are 
pending  for  a  factory  bnildin.c:  and  five  acres 
of  land  formerly  used  by  a  die-castings  com- 
pany. The  concern  makes  an  armored 
puncture -proof  tire. 

Pennsylvania  Rubber  Co.  of  Amerlra,  Inc., 
has  moved  its  New  York  branch  from  1889 
Broadway  to  2006-2008  Broadway.  The  new 
location  triples  the  space  previously  occupied. 
The  export  division  of  the  company,  which 
was  formerly  located  in  the  Woolworth 
Building,  will  be  housed  In  the  new  quarters. 
The  branch  is  in  charge  of  G.  C.  McCullough. 
Elxport  business  is  in  charge  of  D.  Dudley  F. 
Yard. 

Rockford  Motor  Co.  has  been  appointed 
general  distributor  for  Mitchell  cars  in  the 
Chicago  territory.  The  arrangement  Involves 
the  establishment  of  community  sales  and 
service  stations  in  all  parts  of  the  city  which 
will  provide  Mitchell  patrons  with  sales  and 
service  accommodations  in  their  neighbor- 
hood. 

Center  Fed  Spring  Insert  Sales  Co.,  Wilkes- 
Barre.  has  opened  an  additional  office  in 
Cleveland,  at  1268  Hanna  Building,  in  charge 
of  N.  IT.  Rckman.  L..  E.  Hulet.  consulting 
engineer  of  the  company,  will  al.'^o  make  his 
headquarters   at  the  new  Cleveland   addres.'s. 
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menting  upon  current  bu.siness  of  Cadil- 
lac, says  in  part  as  follows: 

Cadillac  sales  for  the  current  year  up  to  the 
first  of  May  were  two  and  one-half  times 
the  corresponding  period  of  last  year.  The 
sales  in  March  and  April  were  two  of  the 
largest  months  Cadillac  has  ever  experienced. 
Only  three  other  months  ever  equalled  and 
only  one  other  month  was  larger  than  the 
sales  in  March.  The  sales  by  months  since 
the  new  type  61  was  announced  have  steadily 
increased. 

The  new  plant  In  Detroit  which  made 
available  much  larger  capacity  than  Cadillac 
heretofore  enjoyed,  is  approaching  capacity. 
The  company  feels  that  the  Model  61  is  the 
most  successful  in  its  history,  both  from  the 
standpoint  of  style  and  design  as  well  as 
mechanical  excellence. 

The  forecast  of  sales  for  the  current  year 
indicates  that  this  year  will  exceed  any  year 
in    the  company's  history. 
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Need  of  Good  Roads 

Felt  in  Argentina 

BUENOS  AIRES,  ARGENTINA, 
April  11  (By  Mail) — The  necessity  for 
immediate  action  in  starting  a  na- 
tional campaign  for  improved  highways 
throughout  Argentina  is  being  recognized 
through  the  calling  of  the  National  Con- 
gress on  Good  Roads,  which  will  convene 
here  during  the  last  fortnight  of  May. 
This  national  necessity  is  being  backed 
not  only  by  national,  provincial  and  mu- 
nicipal authorities,  but  also  by  the  public 
at  large. 

The  object  of  the  Congress  is  to  reach 
the  most  practical  solution  of  the  prob- 
lem of  national  highways.  All  sessions 
will  be  public  and  the  delegates  in  at- 
tendance will  represent  the  national,  pro- 
vincial and  municipal  governments,  trade 
organizations,  engineering  societies,  and 
corporations  and  firms  interested  in  road 
transportation  and  promotion. 

Like  all  conventions,  this  one  will  have 
its  popular  features  to  attract  public  at- 
tention. The  principal  one  in  this  case 
will  consist  of  a  parade  in  which  every 
mode  of  road  transportation  used  in  each 
period  of  Argentine  history  will  be 
shown. 


oERVICE  ORDERS  ENGINES 

WABASH.  IND.,  May  9— The  Railroad 
Division  of  the  Service  Motor  Truck  Co. 
has  released  a  large  quantity  of  Midwest 
4%  X  6  in.  engines,  made  by  the  Midwest 
Engine  Co.,  Indianapolis,  for  its  gasoline 
propelled  railway  coach.  This  engine  is 
a  comparative  newcomer  in  the  Midwest 
line,  having  been  developed  for  the  heav- 
ier-duty class  requiring  high  speeds.  It 
develops  59  hp.  at  1200  r.p.m.  and  70  hp. 
at  15000  r.p.m.  The  torque  peak  is  in- 
creased 50  per  cent  over  that  of  the  iM> 
X  6  in.  Midwest  engine. 


CADILLAC  SEES  BIGGEST  YEAR 

DETROIT,  May  10— H.  H.  Rice,  presi- 
dent of  the  Cadillac  Motor  Car  Co.,  com- 


DEMAND   FOR  TRANSMISSIONS 

KALAMAZOO.  MICH.,  May  10— Fuller 
&  Sons  Manufacturing  Co.,  manufactur- 
ers of  truck  transmissions,  has  orders  in 
excess  of  $1,000,000  booked,  and  in  an 
effort  to  keep  up  with  the  production 
schedule  has  issued  a  call  for  former 
employees  to  return  to  work 


METAL   MARKETS 


AMONG  representative  steel  producing  In- 
teresta  the  Impression  prevails  that  a 
policy  of  skimming  the  fat  off  the  market  as 
it  appears  to-day  is  fraught  with  consider, 
able  danger  for  Its  future.  This  attitude 
marks  a  return  to  the  before-the-war  atti- 
tude of  the  Industry  when  true  sales  gen- 
eralship  did  not  consist  so  much  of  thinking 
of  the  problems  of  to-day  as  of  those  of  the 
morrow.  It  was  only  natural  that  the  hand- 
to-mouth  buying  of  consumers,  which  up  to  six 
weeks  ago  was  considered  as  the  embodi- 
ment of  good  management,  should  find  its 
reflex  In  lessening  the  sharp  look-out  which 
producers  had  formerly  malntain«id  so  as  to 
detect  squalls  in  the  offing  and  to  avoid 
them. 

Old  time  longsightedness,  however,  appears 
now  to  have  returned.  Conditions  In  the  last 
few  weeks  were  such  that  it  would  have 
been  a  \/ery  easy  matter  to  bring  about  a 
runaway  market,  shortlived  as  It  probably 
would  have  turned  out  to  be.  The  restraint 
shown  by  representative  steel  sellers  and  the 
tight  hand  which  they  kept  on  the  market 
denotes  gratifying  recognition  of  the  menace 
that  lurks  Ir  inflation.  Even  those  whose 
sales  policy  It  Is  to  take  advantage  of  every 
up  in  the  demand,  trusting  to  luck  that  they 
can  avoid  the  dips,  are  row  beginning  to 
wonder  what  will  happen  to  steel  prices  with 
the   collapse  of  the  coal  strike. 

The  large  factors  are  assuming  a  waiting 
attitude,  confident  that  their  outstanding 
commitments  are  safe  at  booked  prices,  and 
as  for  third  quarter  business  they  are  will- 
ing to  sit  back  and  let  prices  shape  them- 
selves in  a  natural  way.  If  the  coal  strike 
fizzles  out  in  the  next  few  weeks,  it  will  not 
have  added  any  appreciable  expense  to  steel 
making  costs,  but  certain  it  is  that  consum- 
ers     will     expect     an    easing     off    in     values. 

Pig  Iron. — With  reports  of  foundr>-  iron  be- 
ing held  at  as  high  as  $24'? $25.  \'alley  base. 
the  present  movement  seems  to  have  spent 
its  strength.  Pig  iron  interests  fully  recog- 
nize that  prevailing  prices  are  largely  tem- 
porary, and  with  additional  blast  furnaces 
resuming  almost  ever>-  week  there  is  likely 
to  be  steadily  growing  competition  for  second 
half    deliveries 

Steel. — Those  of  the  independent  sheet 
prociiicers  who  announced  advances  of  $5  to 
$7  per  ton  over  April  1  quotations  are  re- 
ported to  have  booked  relatively  little  busi- 
ness at  these  higher  prices.  What  orders 
they  booked  were  virtually  all  for  rush  deliv- 
ery and  the  advance  is  really  in  the  nature 
of  a  premium  on  early  delivery.  The  chief 
interest  is  out  of  the  market,  except  for 
heavier  bhie  annealed,  having  enough  orders 
in  hand  to  operate  normally  and  being  un- 
willing to  commit  itself  further  pending  the 
clarifjnng  of  the  situation.  Steel  supply  con- 
ditions are  such  that  strip  steel  producers 
are  not  an.xious  for  additional  business, 
although  inquiries  from  the  automotive  In- 
dustry continue  heavy.  Prices  are  firm. 
Further  ad\-ances  in  bolts  and  nuts  are  pre- 
dicted. 

Aluminum.  —  .\utomotIve  foundries  have 
been  buying  Xo  12  alloy  freely,  but  the  sheet 
market  has  turned  somewhat  quiet.  Rumors 
have  been  current  that  the  leading  producer 
of  low-priced  motor  passenger  cars  was 
planning  the  use  of  aluminum  sheets  in 
closed  cars.  This  rumor  makes  its  appear- 
ance at  regular  intervals,  and  naturally 
never  meets  with  authoritative  denial. 

Copper. — Domestic  consuming  demand  is 
fair  with  production  on  the  steady  Increase. 
The  market  is  steady. 
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SHOWS 
Nov.     13-18— Cliicago.      Annual 
Show  and   IMeeting  of   the 
Automotive  Ekiuipment 

Association. 

FOREIGN     SHOWS 

March  10-July  31 — Tokio,  Japani 
Peace  Exhibition. 

May  —  Shanghai.  Exhibition  of 
Road  Building   Material. 

May,  1922— Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary of  Ecua- 
dor.    Automotive    Section. 

May  1-15  —  The  Hague,  Auto- 
mobile Show,  also  Air- 
planes and  Motorboats. 
Secretary,  Spui  185,  The 
Hague. 

May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24  -  June  5  —  Barcelona. 
Spain,  Automobile  Show 
under   Dealers'    Direction. 

May  28-June  5 — Prague.  Motor 
Show.     Hotel  de  Ville. 

July  1-24 — London  (Olympia), 
Aircraft   Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Ebchib- 
its  in  Connection  with  the 


Centenary     As- 
Automobilista 


Brazilian 
socciagao 
Brazileria. 

Sept.  15-20— The  Hague,  Auto- 
mobile  Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires. 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  4-15  —  Paris.  Automobile 
Show,  Grand  Palais. 

Oct.  12-23— London  (Olympia), 
International  Commercial 
Vehicle   Exhibition. 

Nov.  3-11  —  London  (Olympia), 
Automobile    Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia), C>"cle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower.  War- 
wick Road,  Coventry. 

November — Buenos  Aires.  Ar- 
gentina,    Annual     Exhibi- 


tion.     Automovil      Club 
Argentino. 

RACES 

May  30  —  Indianapolis,  Inter- 
national Sweepstakes. 

July  15  —  Strasbourg,  French 
Grand  Prix. 

CONVENTIONS 

May  16-17 — Detroit.  Semi-An- 
nual  Convention,  Factory 
Service  Managers.  Na- 
tional Automobile  Cham- 
ber of  Commerce,  Hotel 
Statler. 

May  16-18— Washington,  D.  C, 
Annual  Meeting  of  the 
Chamber  of  Commerce  of 
the  United  States. 

May  19-20— St.  Louis,  Annual 
Meeting  of  the  American 
Automobile   Association. 

May  22-25— New  York,  Palisades 
Interstate  Park.  Second 
National  Conference  on 
State  Parks,  Bear  Moun- 
tain Inn. 

June  11-15 — Milwaukee  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 


June  19-20 — Detroit.  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1 — Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28-Sept.  2  —  Detroit 
National   Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.  A.  E.  MEETINGS 
June  20-24  —  White  Sulphur 
Springs,  W.  Va..  1922  Sum- 
mer Meeting  of  Society  of 
Automotive  Engineers. 
Detroit,  May  19.  The 
Pennsylvania  section  will 
hold  an  outing  at  Torres- 
dale  or  a  body  meeting  on 
May  25. 


New  Reimportation 
Bill  Undermines  Old 

WASHINGTON,  May  9— Senator  Fre- 
linghuysen  of  New  Jersey,  Republican, 
has  introduced  a  bill  in  the  Senate  which 
provides  for  the  return  from  Europe  of 
motor-propelled  vehicles  and  other  equip- 
ment used  by  the  American  forces  in  Ger- 
many for  distribution  to  the  state  high- 
way departments.  In  effect,  this  bill,  if 
passed,  would  circumvent  the  purposes 
of  the  so-called  Graham  resolution  which 
was  drafted  for  the  express  purpose  of 
protecting  automotive  manufacturers  and 
dealers  from  unfair  competition,  due  to 
the  reimportation  of  war  supplies. 

Bill  Referred  to  Committee 

The  Frelinghuysen  bill  is  known  as 
S.  3562  and  has  been  referred  to  the 
Committee  on  Military  Affairs.  It  pro- 
vides that  the  Secretary  of  War  should 
transfer  to  the  Secretary  of  Agriculture 
"all  motor-propelled  vehicles  and  other 
machinery,  equipment  and  supplies,  suit- 
able for  road-building  purposes,  and  now 
in  the  possession  of  the  American  forces 
in  Germany  for  return  to  the  T,,,ited 
States  for  distribution  to  the  state  high- 
way departments  for  use  in  the  construc- 
tion, reconstruction  and  maintenance  of 
public  highways  under  existing  legisla- 
tion. The  Secretary  of  Agriculture  is 
also  authorized  to  transfer  to  the  Secre- 
tary of  Interior,  upon  his  request,  any 
of  the  equipment  so  returned  to  the 
United  States  for  use  in  the  improve- 
ment of  public  highways  within  and  ad- 
jacent to  the  national  parks  and  Indian 
reservations." 

Section  two  of  the  measure  provides 
that  the  Secretary  of  Agriculture  may 
preserve  not  to  exceed  10  per  cent  of  the 
equipment  for  use  and  construction,  re- 
construction and  maintenance  of  national 
•forest  roads  or  other  highway  building 
under  his  direct  supervision.     Otherwise 


the  distribution  will  be  upon  the  same 
basis  as  that  provided  for  in  the  Federal 
Highway  act  for  the  distribution  of 
Federal  aid  funds. 

This  measure  would  affect  411  motor 
vehicles  now  in  the  possession  of  the 
American  Army  in  Germany.  Of  this 
number  300  are  trucks. 


Smith-Springfield  Body 

Has  New  Set  of  Officers 

SPRINGFIELD,  MASS.,  May  10— Sev- 
eral new  directors  for  the  Smith-Spring- 
field Body  Corp.  were  elected  at  the  an- 
nual meeting  here.  The  new  men  on  the 
board  are  F.  A.  Woods  of  Holyoke,  Lewis 
Tifft  of  Springfield,  Hugh  Govern  and 
A.  H.  Wolfe  of  New  York,  C.  S.  Dame  and 
F.  M.  Livingstone  of  Springfield. 

The  directors  elected  an  entirely  new 
staff  of  officers.  Dame  was  chosen  presi- 
dent in  place  of  Hinsdale  Smith.  He 
also  will  serve  as  treasurer  of  the  com- 
pany. A.  H.  Wolfe  was  made  vice-presi- 
dent; Livingstone,  assistant  treasurer, 
and  Raymond  A.  Bidwell,  secretary.  A. 
P.  Smith  formerly  was  secretary  and 
treasurer. 

Stockholders  were  informed  that  the 
plant  is  i-unning  at  about  60  per  cent  of 
capacity,  and  that  orders  in  prospect  and 
inquiries  indicate  that  it  will  be  run- 
ning at  capacity  by  early  summer.  About 
200  men  now  are  employed.  The  com- 
pany is  making  bodies  for  such  companies 
as  Rolls-Royce,  Minerva,  Renault,  Lin- 
coln, Winton,  Packard  and   Marmon. 


50   HARVESTER  TRUCKS  DAILY 

SPRINGFIELD,  OHIO,  May  9— Al- 
though handicapped  by  lack  of  material, 
the  Springfield  works  of  the  Interna- 
tional Harvester  Co.  is  keeping  up  with 
its  schedule  of  50  motor  trucks  a  day. 
This  schedule  will  be  maintained  until 
July.    Orders  are  coming  in  steadily. 


Japanese  Army  Test 
Following  Old  Lines 

TOKIO,  April  13  (By  Mail)— Local 
automobile  dealers  received  notice  to-day 
that  the  annual  motor  test  held  by  the 
Imperial  Japanese  Army  will  take  place 
this  year  on  May  10  and  11. 

It  is  probable  that  the  test  will  follow 
closely  the  lines  laid  out  in  the  1921 
test,  which  was  considered  to  be  very 
successful,  but  dealers  are  not  informed 
beforehand  as  to  its  exact  nature. 

Last  year  16  different  makes  of  trucks 
and  22  makes  of  passenger  cars  com- 
peted. The  first  day's  test  was  held  at 
Yoyogi  Parade  Ground,  on  the  outskirts 
of  Tokio,  and  covered  design,  accelera- 
tion, brake  action  and  spring  action  in 
the  passenger  car  class.  The  trucks  were 
required  to  proceed  a  quarter-mile  in  low 
speed  at  full  throttle,  and  then  the  same 
distance  at  full  throttle  in  reverse,  after 
which  temperature  tests  were  taken. 

Observers  With  Vehicles 

The  second  day's  test  consisted  of  a 
trial  run,  97  miles  for  passenger  cars 
and  65  miles  for  trucks,  the  two  routes 
being  different,  but  both  covering  a  va- 
riety of  difficulties  in  the  way  of  hills, 
bad  roads,  etc.  From  two  to  five  mili- 
tary observers  rode  on  each  vehicle,  and 
both  trucks  and  passenger  cars  carried 
their  full  rated  capacity.  In  this  test 
particular  attention  was  paid  to  gaso- 
line consumption,  hill-climbing  ability  and 
cooling.  Genei'al  performance  was  close- 
ly observed.  Owing  to  the  very  narrow 
roads,  several  accidents  occurred,  and 
four  trucks  were  unable  to  finish. 

The  test  is  of  great  interest  to  deal- 
ers, as  the  results  are  published  and  are 
available  to  the  public.  No  winner  is 
announced,  but  the  Automobile  Depart- 
ment of  the  Army  usually  places  an  order 
for  one  or  more  of  the  vehicles  which 
have  done  the  best  in  their  class. 
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Foreign  Trade  Turns 

into  Profits 


Losses 


Export  shipments  may  consist  of  only  15  per  cent  of 
total  volume,  but  they  are  essential  to  insure  profit. 
Bankers  must  play  more  important  role  in  promot- 
ing foreign  business.  Speakers  at  National  Foreign 
Trade  Convention  are  optimistic  as  to  the  future. 

By  David  Beecroft 


A  MORE  definite  realization  of  the  importance  of 
foreign  trade  to  any  manufacturer,  even 
though  that  manufacturer's  foreign  trade  con- 
stitutes only  10  or  15  per  cent  of  his  business,  was  one 
of  the  major  topics  emphasized  repeatedly  by  many 
of  the  leading  speakers  at  the  Ninth  National  Foreign 
Trade  Convention,  held  in  Philadelphia  May  10-12 
and  attended  by  upward  of  1500  delegates  from  all 
industries  in  all  parts  of  the  country. 

For  nine  years  the  National  Foreign  Trade  Council, 
under  the  leadership  of  James  A.  Farrell,  president 
of  the  United  States  Steel  Corp.,  supported  by  a  ma- 
jority of  the  big  manufacturers  of  the  country,  has 
been  emphasizing  the  importance  of  foreign  trade 
and  the  necessity  for  American  manufacturers  engag- 
ing in  it,  even  though  the  percentage  of  exports  is 
small  as  compared  with  domestic  consumption,  but 
never  before  has  there  been  such  a  note  of  intense 
earnestness  and  appreciation  as  this  year. 

The  leading  bankers  of  the  country,  and  they  were 
very  generously  represented,  for  the  first  time  admit- 
ted that  they  had  made  many  errors  in  connection 
with  handling  foreign  trade  affairs,  but  that  they 
were  organized  as  never  before.  Standardization  of 
forms  in  connection  with  foreign  trade  has  been  car- 


ried out,  and  a  world-wide  campaign  for  the  adoption 
of  these  forms  is  under  way.  Bankers  in  the  Middle 
West  were  well  represented,  and  they  too  are  pre- 
pared to  handle  foreign  trade  as  well  as  those  in  the 
seaports. 

The  bankers  being  so  heavily  involved  in  many 
factories  that  were  expanded  during  the  war,  and 
now  must  be  kept  working  at  as  high  capacity  ao 
possible,  if  they  are  to  show  a  profit,  showed  a  reali- 
zation of  the  fact  that  their  work  in  foreign  trade  is 
much  more  essential  than  merely  that  of  their  clerical 
organization  to  handle  remittances  and  documents. 
Leading  bankers  from  New  York,  Philadelphia, 
Cleveland,  St.  Louis.  Chicago  and  oth^r  cities  showed 
a  practical  realizcition  of  a  larger  part  that  the  banker 
must  play.  He  must  do  his  part  in  keeping  the  fac- 
tories at  a  greater  capacity,  and  he  has  realized  that 
while  a  manufacturer  may  export  but  10  per  cent  of 
his  product,  that  very  frequently  this  10  per  cent 
represents  the  difference  between  a  distressing  loss 
and  a  very  comfortable  profit  in  business. 

James  S.  Alexander,  president  of  the  National 
Bank  of  Commerce  of  New  York  City,  devoted  con- 
siderable time  to  establishing  this  fact.  He  put  it 
this  way: 


1048 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


May  18,  192i 


"By  a  process  of  reasoning,  which  we  now  know  to 
be  fallacious,  it  was  argued  in  some  quarters  that 
America  might  recover  a  considerable  degree  of  her 
prosperity  irrespective  of  the  conditions  of  our  for- 
eign trade.  This  view  was  held  by  many  a  year  ago,  but 
the  fallacy  of  it  has  been  seen  and  realized  during  the 
past  year  by  many  business  houses. 

"From  10  to  15  per  cent  is  a  fair  average  of  our  for- 
eign trade,  as  compared  with  domestic  trade.  In  other 
words,  a  manufacturer  has  90  per  cent  of  his  product 
consumed  in  the  domestic  market  and  10  per  cent  in  the 
foreign  market. 

"The  so-called  smallness  of  this  percentage  has  sur- 
prised many  business  men  and  has  made  them,  in  some 
instances,  lukewarm  toward  foreign  trade.  A  5  to  10 
per  cent  loss,  according  to  this  theory,  might  suggest 
that  95  to  90  per  cent  of  total  trade  would  be  left.  This 
is  absurd,  because  it  presupposes  that  the  95  to  90  per 
cent  does  not  in  any  way  depend  on  the  5  to  10  per  cent 
export  business. 

"A  percentage  of  itself  means  nothing  until  we 
raise  the  question  as  to  how  much  of  a  percentage 
change  is  necessary  to  fundamentally  alter  business 
conditions. 

"For  example:  The  difference  between  the  normal 
volume  of  business  and  the  volume  of  business  at  the 
bottom  of  a  depression  is  only  20  per  cent,  and  the  aver- 
age reduction  from  normal  business  during  the  entire 
period  of  depression  may  be  under  15  per  cent.  Varia- 
tions in  operating  ratios  of  not  more  than  5  to  15  per 
cent  in  some  lines  of  business  may  cover  the  range  of 
ample  profits  down  to  important  losses.  In  other  words, 
a  so-called  small  percentage  means  nothing  until  we  can 
inquire  into  the  effect  of  that  change  upon  the  funda- 
mental course  of  modern  business. 

"The  relation  of  small  percentage  changes  in  the 
volume  of  trade  to  business  prosperity  is  one  of  first  im- 
portance. A  full  understanding  of  it  involves  much 
more  than  the  relation  of  domestic  to  foreign  trade.  It 
involves  the  very  significant  relation  between  changes 
in  gross  business  and  profits,  the  demoralizing  effect  of 
a  relatively  small  surplus  of  stock  on  domestic  prices 
and  hence  on  profits,  and  the  fact  that  a*  change  in  for- 
eign trade  representing  only  5  per  cent  of  total  trade 
may  mean  a  loss  of  20  to  40  per  cent  of  the  trade  of  some 
important  industries. 

"The  re-establishment  of  normal  trade  conditions 
in  the  United  States  and  the  saving  of  this  tremen- 
dous investment  in  extended  plants  depend  to  a  large 
degree  upon  the  extension  of  our  foreign  trade." 

No  Isolation  for  America 

A  Pittsburgh  banker,  J.  P.  HoMsworth,  of  the  Bank 
of  Pittsburgh,  established  the  same  fact  with  regard  to 
the  essential  character  of  foreign  trade  and  its  neces- 
sity in  our  industry,  even  if  the  percentage  is  not  greater 
than  10  per  cent  of  total  production.  Mr.  Holdsworth  is 
one  who  shared  the  general  opinion  of  the  convention 
that  a  policy  of  economic  separateness  for  America  is 
impracticable  and  indefensible.  Prople  favoring  eco- 
nomic separateness  generally  advance  .he  argument  that 
at  best  our  foreign  market  is  not  more  than  10  to  15  per 
cent  of  our  total  production,  and  that  since  there  is  not 
enough  liquid  capital  to  finance  Europe's  needs  and  our 
own  as  yet  undeveloped  natural  resources,  it  would  be 
better  to  restrict  our  own  capital  to  our  own  internal 
development.  Admitting  freely  the  dominating  impor- 
tance of  domestic  business  and  the  urgency  of  adopting 
every  sound  measure  to  stimulate  it  to  the  utmost,  it 
still  remains  true  that  foreign  trade  is  an  integral  and 


essential  element  in  our  continued  prosperity. 

Here  is  how  Mr.  Holdsworth  put  it  to  his  auditors: 

"In  all  lines  of  production  there  is  a  portion  varying 
from  10  to  20  per  cent,  the  sale  of  which  is  necessary  to 
the  profitableness  of  the  entire  operation.  Our  pro- 
ductive capacity,  greatly  expanded  during  the  war,  is 
substantially  in  excess  of  normal  consumption  require- 
ments of  the  domestic  market. 

"Thus  far  our  farms  and  fields  have  produced  each 
year  more  than  we  need  at  home.  In  1921  the  export  of 
agricultural  products  totaled  more  than  $2,000,000,000, 
or  a  little  over  50  per  cent  of  our  entire  export  business. 

"Normally  over  60  per  cent  of  our  raw  cotton  is  ex- 
ported. Normally  nearly  50  per  cent  of  our  tobacco  crop 
is  exported.  Normally  15  to  25  per  cent  of  our  wheat  is 
exported.  In  1921  we  exported  35  per  cent  of  our  wheat. 
We  normally  export  13  per  cent  of  our  dressed  meats. 

"As  a  result  of  our  steady  industrial  expansion  we 
had  reached  the  stage,  even  before  the  war,  where  we 
were  exporting  each  year  $1,000,000,000  worth  of  manu- 
factured products. 

"In  many  industries  it  is  now  necessary  to  market 
abroad  20  to  30  per  cent  of  the  output  in  order  that  the 
works  may  be  kept  running  and  labor  fully  employed. 

"It  must  be  understood  that  if  the  10  per  cent  of 
production  that  is  sent  abroad  were  shut  oif,  domes- 
tic business  could  not  continue  upon  a  90  per  cent 
basis.  In  numerous  industries  this  export  of  10  per 
cent  makes  possible  economies  of  large  scale  pro- 
duction and  measures  the  difference  between  pros- 
perity and  dullness  in  the  industry  concerned  as  well 
as  in  other  related  industries. 

"The  fact  should  not  be  overlooked  that  behind  every 
$1,000  export  of  merchandise  there  are  various  domestic 
transactions  preliminary  to  exportation  several  times 
the  value  of  the  export  itself." 

The  fact  that  we  require  imports  for  the  sustenance 
of  our  people  and  the  development  of  the  country,  while 
not  new  in  export  parlance,  was  emphasized  by  Mr. 
Holdsworth  in  his  effort  to  establish  another  reason  for 
the  imperativeness  of  foreign  trade.  Each  year  we 
import  $250,000,000  worth  of  coffee,  which  has  become  a 
necessity  of  life  and  which  cannot  be  grown  within  our 
borders. 

Each  year  we  import  $235,000,000  worth  of  sugar. 

Each  year  we  import  $200,000,000  worth  of  silk. 

Each  year  we  import  $200,000,000  worth  of  hides  and 
skins. 

Each  year  we  import  $26,000,000  worth  of  tea. 

Each  year  we  import  $54,000,000  worth  of  cocoa. 

This  story  of  imports  of  essentials  of  life  and  industry 
could  be  continued. 

The  American  manufacturer  must  keep  steadily  in 
mind  the  fundamental  facts  that  to  sell  abroad  we  must 
buy  abro?d,  or  the  reverse,  to  purchase  abroad  we  must 
sell  abroad. 

An  attitude  of  isolation  of  America  from  the  world's 
perplexing  economic  problems  is  no  longer  possible.  The 
rehabilitation  of  Europe  and  restoration  of  order  in 
world  trade  depend  in  a  large  measure  upon  financial  co- 
operation from  America.  Not  only  must  we  sell  abroad 
and  purchase  products  from  abroad,  but  we  must  invest 
money  in  sound  foreign  securities. 

Export  Era  at  Hand 

Julius  H.  Barnes,  of  Barnes-Ames  Co.,  of  New  York, 
was  one  of  the  many  delegates  who  believe  that  a  sound 
and  substantial  future  for  America  in  foreign  trade  is 
at  hand,  and  that  the  substantial  increases  in  foreign 
trade  in  the  last  few  months  indicate  what  the  future 
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has  in  store.  He  believes  that  the  next  era  of  trade  re- 
vival, and  particularly  foreign  trade,  will  be  one  of  such 
extent  and  so  long  sustained  that  America  as  the  world 
leader  in  industrial  production  will  prosper  as  never 
before.  Mr.  Barnes  is  another  believer  in  that  school  of 
business  men  who  realize  the  importance  of  a  10  per 
cent  export  trade  in  its  effect  on  factory  production  and 
domestic  trade. 

Here  is  how  Mr.  Barnes  expressed  it: 

"We  have  seen  in  the  past  year  the  differing  views  of 
men  of  equal  ability  and  sincerity  as  to  the  short  road 
back  to  prosperous  industry. 

"One  school  has  argued  that  the  90  per  cent  of  home 
trade  should  be  conserved  and  developed,  without  ven- 
turing too  far  into  the  troubled  area  of  foreign  com- 
merce. 


cent  of  our  production,  but  it  has  been  greatly  in  excess 

of  this  recently. 

"We  should  always  bear  in  mind  that  a  small  sur- 
plus of  production  over  demand  for  consumption 
fixes  the  price  of  the  entire  amount  produced. 

"The  problem,  therefore,  is  to  at  least  maintain  the 
existing  volume  of  export  trade,  even  though  for  the 
moment  the  volume  cannot  be  increased.  This  thought 
was  expressed  in  the  report  of  the  Unemployment  Con- 
ference held  in  Washington  Oct.  11." 

James  A.  Farrell,  president  of  the  United  States  Steel 
Corporation,  is  to-day  as  optimistic  and  as  enthusiastic 
on  the  possibilities  of  foreign  trade  as  he  has  ever  been, 
and  for  ten  years  has  stood  as  a  leader  of  the  movement. 
Here  is  how  he  looks  upon  future  trade  possibilities: 


Foreign  Trade  Essential  to  Maximum  Development  of  Domestic  Market 


THE  domestic  market  can  be  most  highly 
developed  only  when  substantially  all  that 
our  industry  can  produce  under  normal  condi- 
tions can  be  sold. 

Those  who  think  that  our  domestic  market 
can  be  developed  best  with  a  minimum  of  for- 
eign trade  must  realize  that  our  industrial  es- 
tablishment has  reached  a  stage  where  it  can 
produce  more  than  our  domestic  market  can 
consume. 

The  calamity  which  overtook  this  country 
after  the  outbreak  of  the  war  was  due  to  the 
almost  complete  suspension  of  our  foreign 
trade,  and  that  is  why  we  are  to-day  concerned 
with  an  extension  of  banking  and  other  facili- 
ties which  will  assist  in  finding  international 
markets  for  our  products. 

Money  is  now  migrating  abroad  in  the  form 
of  loans  at  the  rate  of  $1,500,000,000  annually. 

The  economic  recovery  of  Germany  is  a  world 
problem  whose  solution  must  be  striven  for 
without  regard  to  sentiment  or  consideration. 

There  is  no  doubt  that  once  Germany  is  put 
in  a  position  to  stabilize  her  exchange  she  will 
be  on  the  road  to  economic  recuperation. 


We  cannot  maintain  our  hold  upon  foreign 
markets  automatically,  or  count  on  keeping  a 
favorable  merchandising  balance  indefinitely 
without  corresponding  endeavor. 

The  American  people,  as  a  whole,  must  be 
brought  to  a  clearer  understanding  of  the  vital 
relationships  of  foreign  trade  to  their  personal 
welfare.  There  must  be  a  clear,  general  under- 
standing of  the  fact  that  none  of  us  can  stand 
wholly  alone.  We  all  do  and  we  must  take 
something  from  and  give  something  to  our  fel- 
lows and  there  must  be  developed  among  us  a 
fuller  realization  that  in  helping  others  we  are 
indirectly  helping  ourselves. 

It  is  the  export  market  that  is  the  controlling 
factor  in  determining  the  price  of  most  of  our 
agricultural  products,  those  of  which  our  farm- 
ers produce  a  surplus  above  domestic  require- 
ments. 

The  greatest  subsidy  our  ships  can  have  in 
overseas  trade  would  be  the  support  of  the 
American  people.  The  greatest  hardship  under 
which  they  are  at  present  laboring  is  the  lack 
of  such  support. 

JAMES  A.  FARRELL. 


"The  other  school  has  argued  that  the  lO  per  cent 
of  foreign  trade  was  the  balance  wheel  which  ran 
our  industries  without  the  destructive  over-produc- 
tion which  would  wreck  it  at  home. 

"Both  schools  would  agree  that  the  home  market  would 
be  more  secure  if,  without  losses  and  undue  risk,  there 
could  function  also  the  surplus  foreign  trade  production. 

"I  am  sure  there  is  general  agreement  that  no  cause 
contributed  so  directly  to  trade  prostration  in  America 
and  the  resultant  unemployment,  which  automatically 
further  reduced  the  buying  power  of  our  people,  than 
the  agricultural  depression  which  flowed  from  unprofit- 
able farm  prices.  No  influence  has  been  the  source  of  so 
much  confidence  in  the  stability  of  our  present  reviving 
trade  as  the  fact  that  the  economic  position  of  agricul- 
ture has  magically  altered  in  the  last  six  months,  due 
to  foreign  trade  in  the  form  of  agricultural  exports. 
The  fact  that  we  export  60  per  cent  of  cotton  and  that  a 
year  ago  cotton  was  9  cents  per  lb.  and  to-day  is  17,  is 
a  part  of  the  story.    In  wheat  we  normally  export  25  per 


"The  world  to-day  is  practically  bare  of  stocks  of  all 
commodities,  whether  necessities  or  luxuries.  The  world- 
wide enforcement  of  economy  during  the  past  two  years 
has  been  a  blessing. 

"The  markets  of  the  world  are  recovering  their  buying 
power  because  of  this  economy. 

"Because  of  reduction  in  prices,  buyers  throughout  the 
world,  who  have  been  withholding,  are  now  buying. 

"Now  is  the  time  for  us  to  exert  our  maximum  effort 
for  extension  of  our  foreign  trade. 

"The  domestic  market  can  be  most  highly  developed 
only  when  substantially  all  that  our  industrj'  can  pro- 
duce under  normal  conditions  can  be  sold.  It  is  the 
export  market  that  is  the  controlling  factor  in  determin- 
ing the  prices  of  most  of  our  agricultural  products,  those 
of  which  our  farmers  produce  a  surplus  above  domestic 
requirements. 

"The  defeatist  who  singles  out  American  foreign  trade 
as  the  important  object  of  attack  on  the  ground  that  it 
is  of  minor  importance,  as  compared  with  our  great 
home  market,  is  singularly  shortsighted." 
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The  depression  that  has  existed  in  our  export  trade 
has  been  due  not  to  the  competition  of  Germany,  Austria, 
France,  Belgium  or  Great  Britain,  but  to  a  world  lack  of 
purchasing  power.  German  exports  are  only  at  25  per 
cent  of  pre-war  records  and  German  production  at  ap- 
proximately 70  per  cent  of  1913  production.  Charles  M. 
Muchnic,  of  the  American  Locomotive  Sales  Corp.,  not 
only  believes  that  the  lack  of  buying  capacity  through- 
out the  world  has  been  responsible  for  the  depression, 
but  that  many  of  the  European  countries,  particularly 
Germany,  have  made  a  serious  error  in  connection  with 
their  currency.  The  real  cause  of  German  currency 
depreciation  is  not  due  to  reparation  payments  exacted 
by  the  Allies  but  to  false  economic  measures  and  theo- 
ries indulged  in  by  the  German  Government  ever  since 
the  termination  of  the  war. 

The  German  Government  has  failed  to  impose  adequate 
taxes  and  to  collect  such  taxes  after  imposed.  The  gov- 
ernment has  erred  in  a  criminal  dissipation  of  its  na- 
tional wealth  through  the  maintenance  of  a  fictitious 
value  of  the  mark  and  the  granting  of  absurdly  large 
subsidies.  This  applies  to  Austria  and  other  central 
European  countries. 

Raw  Materials  Depleted 

While  the  Germans  had  raw  materials  they  were  able 
to  push  their  export  trade,  but  they  soon  found  them- 
selves unable  to  replenish  their  stocks  of  raw  materials 
required  for  further  production  of  articles  for  export,  and 
to-day  many  German  manufacturers  are  unable  to  quote 
prices  on  export  products  and  are  endeavoring  to  sell  on 
prices  that  may  prevail  at  date  of  shipment.  A  show  of 
hands  from  the  convention  floor  indicated  that  many 
American  manufacturers  are  getting  orders  that  were 
formerly  placed  with  German  concerns  but  were  can- 
celled because  of  the  price  situation. 

It  is  now  generally  agreed  that  Germany  and  other 
central  European  countries  have  been  victims  of  false 
political  economists  who  advanced  the  theory  that  the 
country  enjoying  a  low  foreign  exchange  value  of  its 
currency,  like  Germany,  is  assured  of  ample  employment 
for  its  labor  and  a  larger  field  for  its  exports.  This 
theory  was  believed  in  by  many  people  in  America  and 
even  by  experts  on  the  reparation  commission. 

Sober  thoughts  and  the  events  of  the  past  two  years 
have  shown  the  fallacy  of  this  theory,  but  which  is  still 
widely  believed  in  Germany.  The  imposition  of  the  26 
per  cent  tax  on  German  exports  was,  to  a  large  extent, 
dictated  by  the  British  and  French  spheres  of  foreign 
competition. 

The  German  Government  has  been  slow  in  promulgat- 
ing an  adequate  system  of  taxation,  it  has  not  imposed 
rigorous  measures  for  collectinr  'he  taxes  when  imposed 
and  has  indulged  in  the  most  extravagant  systems  of 
subsidies  that  inevitably  brought  about  the  collapse  of 
its  currency. 

Subsidies  Cause  Annual  Deficits 

It  was,  and  to  a  large  extent  still  is,  the  government 
that  paid  a  very  large  proportion  of  the  wages  of  the 
German  workmen  through  subsidies  on  food  supplies, 
through  rent  laws  which  made  the  owning  of  real  estate 
a  liability  instead  of  an  asset,  through  railway  rates  and 
passenger  rates  that  converted  a  large  pre-war  revenue 
into  billions  of  marks  of  deficit,  through  postal  telegraph 
and  telephone  rates  that  mean  billions  of  deficits  an- 
nually. 

These  acts,  added  to  the  evasion  of  the  payment  of 
taxes,  particularly  by  the  large  industrialists  and  capi- 
talists who  succeeded  in  transferring  their  fortunes 
abroad,  have  impoverished  th''  German  Government,  and 


when  the  German  manufacturer  sells  his  products 
abroad  for  gold  and  leaves,  say,  50  per  cent  of  it  on 
deposit  and  to  his  credit  abroad,  that  50  per  cent  repre- 
sents the  various  government  subsidies  granted  on  food, 
rent,  railway  rates,  etc.;  it  represents  the  savings  of  the 
great  middle  and  professional  classes  of  Germany  and 
that  which  was  in  German  Government  securities  or  in 
trust  and  insurance  companies. 

Obviously  such  a  situation  cannot  last  indefinitely. 
The  reserves  are  already  exhausted  or  nearing  exhaus- 
tion. The  reparation  commission  realizing  this,  has  de- 
manded that  the  German  Government  abandon  all  sub- 
sidies, that  it  increase  its  postal,  freight  and  passenger 
rates  so  that  the  receipts  would  at  least  balance  the 
expenditures,  that  it  discontinue  the  unlimited  printing 
of  money  and  institute  other  financial  reforms,  and  that 
it  separate  the  German  Reichsbank  from  the  government. 
If  these  measures  are  honestly  carried  out,  it  will  put 
German  production  costs  on  a  sounder  and  more  natural 
basis  that  would  be  nearer  our  own,  British  or  French 
cost  of  production. 

That  depreciated  ,currency,  when  government  sub- 
sidies are  exhausted  or  eliminated,  causes  a  rapid  rise  in 
wages  and  the  cost  of  living  is  strikingly  illustrated  by 
the  conditions  in  Austria  during  1921,  where  the  costs 
of  practically  everything  is  50  to  100  per  cent  more  than 
in  Germany  and  nearly  as  costly  as  in  London,  Paris  or 
New  York.  There  are  many  leading  bankers  and  busi- 
ness m.en  in  Germany  who  believe  that  Germany  is  only 
a  matter  of  months  behind  Austria  in  its  financial  and 
economic  tendencies.  If  this  is  correct,  we  can  expect 
to  see  German  manufacturing  costs  reach  a  more  normal 
and  sound  gold  basis. 

There  are  three  natural  conclusions: 

1.  Money  inflation  and  its  consequent  depression  does 
not  lower  costs  of  production. 

2.  Depreciated  currency  is  only  a  temporary  factor 
in  international  competition.  It  will  disappear  when  the 
reserves  have  been  exhausted  and  government  subsidies 
of  every  character  materially  reduced  or  entirely  elimi- 
nated. 

3.  As  a  general  disturbing  element  and  destructor  of 
values  it  has  about  reached  its  end. 

Production  Capacity  Doubled 

Germany  during  the  war  doubled  her  pre-war  produc- 
tive capacity,  and  with  this  increased  facility  the  present 
German  production  is  just  under  70  per  cent  of  her  pre- 
war production,  according  to  C.  J.  Warren,  of  the  Rem- 
ington Typewriter  Co.,  who  has  recently  returned  from 
spending  8^/2  months  in  central  and  western  Europe. 

Mr.  Warren  has  some  very  interesting  information  on 
general  conditions  in  Germany. 

There  was  more  building  going  on  in  Germany  than  in 
any  other  European  country  visited.  In  Berlin  three 
large  banks  were  adding  two  or  three  stories.  Most  of 
the  building  was,  however,  of  residential  character. 

There  was  less  unemployment  in  Germany  than  in  any 
other  country.  There  was  suffering  among  the  people 
with  fixed  incomes,  such  as  widows,  old  people,  school 
teachers  and  others  whose  incomes  had  been  increased 
but  relatively  little. 

Last  autumn  the  retail  stores  in  Berlin  had  practically 
empty  shelves.  This  was  due  to  Germans  deciding  it 
was  better  to  have  anything  on  hand  but  marks,  and 
hence  they  rushed  to  the  stores  and  bought  articles  of 
all  characters. 

The  large  Berlin  hotels  were  occupied  almost  exclu- 
sively by  foreigners. 

German  exporters  are  pushing  their  wares  more  ener- 
getically in  the  countries  of  low  exchange  value  than 
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elsewhere.  While  we  are  feeling  German  competition 
keenly  in  some  markets,  she  is  less  able  to  supplant  our 
foreign  trade  than  she  was  before  the  seriou^  drop  in 
her  exchange. 

Labor  is  generally  considered  less  efficient  than  for- 
merly. Some  of  Germany's  industries  were  so  special- 
ized that  one  process  was  finished  near  the  coal  fields. 
The  partly  finished  goods  were  then  transported  to 
where  there  was  a  better  water  supply  or  to  where  the 
necessary  chemicals  were  produced.  In  some  cases  the 
new  frontiers  have  come  in  between  the  different  units 
necessary  for  the  completion  of  a  giyen  article.  Delays 
occur  in  spite  of  all  that  can  be  done,  which  makes  eco- 
nomical operation  impossible  in  some  plants  and  proc- 
esses. 

There  are  other  difficulties  which  the  German  manu- 
facturer has  to  face,  export  duties  and  ever-increasing 


1.  Co-operation  with  Russia  along  lines  aimed  to 
reduce  the  menace  of  the  Red  Army. 

2.  Eliminate  the  menace  of  the  vicious  propaganda 
of  its  present  rulers. 

3.  Obtain  recognition  of  the  rights  of  the  Russian 
people  to  have  a  free  press,  a  free  expression  of  opinion, 
free  elections  of  government  officers  and  definite  prop- 
erty ric^hts. 

4.  A  quick  settlement  of  the  German  reparations  with 
terms  of  payment  compatible  with  existing  conditions 
even  though  they  recognize,  as  they  should  do,  that  Ger- 
many should  pay  a  real  penalty. 

5.  A  cancellation  after  agreements  as  to  co-operation 
of  some  percentage  of  the  Inter-Allied  loans  that  can 
fairly  be  estimated  to  represent  a  direct  and  legitimate 
war  charge  to  the  nations  taking  part  in  cancellation. 

6.  Reduction  of  governmental  waste. 


Persistent  Sales  Efforts  Will  Produce  Results  in  Foreign  Trade 


IF  business  is  dull  at  home,  do  we  usually  sit 
idly  by  and  make  large  reductions  in  our 
sales  efforts? 

Rather,  do  we  not  study  the  various  causes 
and  effects  of  the  conditions  producing  such  a 
decline,  and  do  we  not  apply  ourselves  to  study 
them,  and  perhaps  to  modify  our  plans  and 
methods,  so  that,  if  possible,  we  may  combat 
the  dullness  and  encourage  buying  in  either 
old  or  in  new  lines? 

If  this  is  the  feeling  regarding  home  busi- 
ness, why  should  it  be  any  different  with  busi- 
ness away  from  home? 

My  own  conclusions  are  that  it  is  only  be- 
cause we  are  not  so  familiar  with  oversea  con- 
ditions and  methods  as  we  are  with  those  in  our 
own  country.  So  far  as  I  am  able  to  discover, 
those  larger  exporters  who  have  been  operating 
abroad  for  years  are  not  curtailing  their 
efforts  to  promote  business,  for  the  reason  that 
they  have  the  experience  behind  them  which 
leads  them  to  believe  that  renewed  and  con- 
tinuous efforts  will,  in  the  long  run,  produce 
business,  and  repay  their  efforts. 


We  will,  of  course,  acknowledge  that  in  some 
countries,  by  reason  of  their  poor  financial  con- 
ditions, rapid  returns  may  not  be  expected,  and 
further,  perhaps  sales  efforts  are  not  worth 
considering  at  the  moment,  but  we  must  re- 
member that  in  spite  of  that  fact,  there  are 
enough  countries  where  business  may  be  done 
to  justify  serious  thought  as  well  as  serious 
effort. 

We  have  been  really  spoiled  during  the  war 
period  by  the  ease  with  which  we  got  business 
— buyers  were  hunting  for  materials  from  the 
United  States,  and  terms  were  made  by  sup- 
pliers, which  were  onerous  and  dictatorial  to 
buyers.  I  will  not  say  some  were  not  justified, 
but  we  are  now  operating  under  entirely  differ- 
ent conditions. 

W^e  must  modify  our  terms  of  sale,  we  must 
approach  the  buyer  with  an  effort  to  meet  his 
ideas  of  details  as  to  shipping,  as  well  as  in 
arranging  credits  and  in  making  quotations. 
Many  of  us  are  now  doing  this. 

STANLEY  G.  FLAGG,  JR., 

Stanley  G.  Flajrr  &  Co. 


taxes.  Wages  were  increased  at  thirty-day  intervals 
while  the  exchange  was  dropping,  which  is  the  reason 
for  some  German  manufacturers  only  accepting  orders 
subject  to  market  price  at  time  of  shipment. 

Formerly  Germany  drew  many  valuable  supplies  from 
Alsace-Lorraine  and  those  parts  of  Silesia  which  she  no 
longer  controls.  If  she  gets  supplies  from  these  sources 
to-day  she  does  so  in  competition  with  others  and  not 
on  any  preferential  basis.  The  lower  her  exchange  drops 
the  more  difficult  it  is  for  her  to  buy  raw  materials. 

For  concerns  considering  the  possibility  of  manufac- 
turing in  Germany  it  should  be  kept  in  mind  that  should 
the  German  exchange  become  stabilized  or  improved, 
prices  of  commodities  will  drop  much  more  rapidly  than 
will  wages.  Germany  will  then  encounter  the  same  diffi- 
culties which  Great  Britain  has  recently  with  the  im- 
provement of  her  exchange. 

One  of  America's  best  authorities  on  exchange,  Fred 
I.  Kent,  of  the  Bankers'  Trust  Co.,  New  York  City,  anal- 
yzed ten  factors  that  will  help  the  exchange,  provided 
they  are  worked  out  intelligently.    They  are: 


7.  Stoppage  of  inflation  caused  by  the  issuance  of 
new  currency  and  increase  in  floating  loans. 

8.  The  removal  of  trade  barriers  by  means  of  special 
commercial  treaties  and  agreements  between  nations. 

9.  Greater  co-operation  between  capital  and  labor  so 
as  to  allow  for  the  increase  of  production  as  rapidly  as 
concurrent  developing  conditions  enable  its  absorption. 

10.  A  better  world  morale  working  toward  the  elimi- 
nation of  class  and  national  hatreds  and  the  increase  of 
integrity  and  square  dealing. 

There  are  three  principal  factors  that  have  worked 
together  since  the  armistice  to  prevent  the  stabilisation 
of  the  foreign  exchanges  around  the  gold  points: 

1.  Unequal  trade  between  nations 

(a)  induced  by  the  destruction  of  war,  and 

(b)  through  the  raising  of  barriers  between  the 

nations    by   their   governments    represented 
by  tariffs,  embargoes,  etc. 

2.  Inflation. 

3.  Uncontrolled    governmental    expenditures    exceed- 

ing income  from  all  sources. 
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Rising  Tide  of  Automotive  Exports  Brings 
Out  Importance  of  Foreign  Trade 


FEW  lines  of  commerce  were  better  represented  than 
the  automotive  industry  at  the  annual  meeting  of  the 
National  Foreign  Trade  Council,  held  in  Philadelphia  the 
three  days  ending  May  12.  Executives  and  export  officials 
of  the  producing  companies  v^^ere  uniformly  optimistic 
concerning  the  revival  of  overseas  demand  and  it  w^as 
readily  apparent  that  international  shipments  are  again 
playing  an  important  part  in  the  manufacture  of  passenger 
cars,  motor  trucks,  motorcycles,  tires  and  other  equipment. 
The  increasing  demand  has  reached  such  a  character 
throughout  the  industry  as  to  warrant  an  unqualified 
statement  that  it  is  analogous  to  the  better  situation  pre- 
vailing in  the  domestic  markets  and  is,  indeed,  an  imme- 
diate reflection  of  improving  business  conditions  through- 
out many  parts  of  the  world. 

Numerous  export  officials  of  the  automotive  companies 
were  in  attendance  at  Philadelphia.  In  actual  number, 
they  were  exceeded  only  by  the  banking,  shipping,  com- 
mission house  and  steel  representatives  who  always  form 
such  large  groups  at  general  conventions  like  the  one  just 
held  in  Philadelphia.  But  no  group  was  more  thoroughly 
optimistic  over  the  future  of  their  export  markets  and  no 
industry  reported  a  similarly  high  comparison  of  present 
shipments  with  those  of  the  peak  periods  of  1919  and  1920. 
In  fact,  it  is  possible — probable  may  be  the  more  nearly 
correct  word — ^that  the  1922  shipments  of  automobiles  to 
other  countries  will  exceed  those  reached  in  1919  and  that 
the  year's  trade  will  reveal  itself  as  the  second  largest  in 
the  history  of  the  industry.  This  prediction  seems  war- 
ranted by  the  business  already  done,  particularly  in 
passenger  cars,  tires  and  equipment,  and  export  officials 
expressed  themselves  as  having  little  fear  that  later 
months  of  the  year  would  see  any  slowing  up  of  foreign 
demand. 

General  Betterment  in  Export  Market 

Practically  every  line  of  trade,  of  course,  has  undergone 
some  betterment  in  the  export  market  since  the  year 
turned.  The  steel  demand  has  improved  materially  and 
textiles  are  moving  in  larger  volume,  just  as  are  many 
other  lines.  But  the  automobile,  with  its  attendant  equip- 
ment, stands  above  practically  all  others  as  being  an 
American  product  that  has  attained  a  commanding  posi- 
tion throughout  the  civilized  worla  and  consequently  has 
made  a  return  to  more  nearly  normal  proportions.  No 
competition  worthy  of  other  than  passing  interest,  except- 
ing perhaps  in  a  few  lines  of  equipment,  has  appeared  to 
offer  equal  service  in  providing  the  transportation  re- 
quired in  developing  territories  and  in  this  respect  the 
American  automotive  industry  has  very  definitely  placed 
itself  above  all  others.  The  result  of  this  leadership  was 
taken  to  mean,  by  the  executives  at  Phil.idelphia,  that  the 
present  demand  not  only  would  continue  lut  that  it  would 
grow  from  month  to  month  as  various  countries  emerge 
farther  from  the  depression  period. 

The  position  of  the  automotive  industry  in  the  foreign 
markets  had  but  little  recognition  in  the  set  program  of 
the  Philadelphia  convention  and,  therefore,  it  was  not  this 
part  of  the  convention  that  holds  the  greatest  interest. 
What  will  be  of  interest,  however,  is  that  the  automotive 
representatives  evidenced  a  changing  feeling  among  com- 
pany executives  toward  the  necessity  of  cultivating  and 
working  more  actively  for  the  upbuilding  of  their  inter- 


national trade.  This  feeling  was  lacking  in  previous  years. 
No  more  than  twelve  months  ago,  only  here  and  there  in 
the  industry  could  be  found  a  belief  that  the  export  trade 
in  automobiles  would  survive  the  depression  period  short 
of  two,  three  or  four  years.  In  1919  and  1920,  for  in- 
stance, a  negligible  percentage  of  production  was  alloted 
to  the  overseas  representatives;  to-day,  the  companies 
have  taken  a  more  "favoring  spirit"  toward  foreign  trade 
and  the  export  official — particularly  of  the  more  important 
lines — has  been  strengthened  materially.  This  is  a  healthy 
sign,  as  it  means  a  recognition  of  the  value  of  foreign 
selling  in  keeping  production  up  to  better  levels,  through- 
out the  entire  year. 

Nevertheless,  the  "favoring  spirit"  is  not  everywhere  in 
evidence.  Some  export  officials  already  are  finding  it  diffi- 
cult to  get  shipment  on  their  orders  but  there  was  a  feeling 
evident  that  a  bigger  proportion  of  the  output  would  be  so 
allotted.  This  was  not  true  in  1919  and  early  1920.  Ex- 
port orders  came  into  the  factories  in  large  volume,  but  in 
many  instances  they  were  subordinated  to  other  calls  and 
few  export  departments  filled  anything  like  the  orders  that 
came  to  them. 

Dealers  the  Biggest  Problem 

Dealer  representation  is  one  of  the  biggest  problems 
confronting  the  exporter,  practically  every  one  of  the  offi- 
cials at  Philadelphia  saying  that  more  adequate  distribu- 
tion was  needed.  One  of  the  larger  companies,  whose  line 
ranks  it  among  the  first  three  or  four  producers,  shipped 
in  March,  April  and  early  May  at  a  rate  equal  to  80  per 
cent  of  its  peak  in  1920,  This  company,  like  others,  needs 
additional  dealers  and  is  appointing  them  under  their  dis- 
tributors in  the  various  countries.  A  third  company,  with 
a  smaller  output,  made  a  much  similar  report,  and  while 
its  dealer  connections  are  satisfactory  in  many  districts, 
its  export  representative  feels  that  many  territories  are 
yet  uncovered.  This  is  typical,  affecting  practically  every 
sort  of  automotive  equipment. 

The  car  and  tire  companies  have  been  the  first  to  be 
affected  by  the  rising  demand  and  they  are,  of  course,  do- 
ing the  most  to  cultivate  the  overseas  markets.  The  tire 
makers  are  keenly  alive  to  foreign  possibilities  and  are 
pushing  their  products  with  much  vigor.  This  is  in  con- 
trast with  other  automotive  lines,  notably  accessories  and 
equipment  and,  to  a  smaller  extent,  trucks. 

Financing  and  credit  arrangements  as  regards  foreign 
shipments  also  form  a  subject  that  has  drawn  close  atten- 
tion from  the  industry.  The  banking  and  financial  group 
meeting  at  the  Philadelphia  convention  was  attended  by 
practically  all  automotive  representatives  in  attendance 
and  each  listened  closely  to  the  exposition  covering  the 
use  of  bankers'  acceptances  in  export  trading.  The 
bankers,  they  learned,  are  still  scrutinizing  every  foreign 
credit  with  very  watchful  eyes  and  are  frowning  upon  too 
liberal  grants  on  overseas  shipments.  But  a  great  deal 
of  progress  has  been  made  in  setting  the  financial  field 
into  more  stability,  so  that  this  problem  is  not  nearly  so 
acute  as  it  was  only  a  few  months  ago.  Exchange  values 
have  increased  from  10  to  50  per  cent  in  the  important 
buying  territories  within  the  last  six  or  twelve  months 
and,  excepting  for  Europe,  further  betterment  is  generally 
predicted  by  the  various  bank  representatives  who  attended 
the  convention. 
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What  Should  Be  the  Weight  Limit  for 
Trucks  Operating  on  Highways? 

Highway  official  says  10  tons,  truck  operator  says  15  tons.  Committee 
appointed  to  study  this  problem  by  the  National  Highway  Traffic  Associa- 
tion recommends  at  its  annual  meeting,  that  the  maximum  be  set  at  14 
tons.  Other  reports  dealt  with  the  railroads  as  operators  of  highway  trans- 
port, highway  transport  clearing  houses  and  highway  construction. 


H 


THAT  highway  oflficials  are  not  all  agreed  upon  maxi- 
mum axle  loads  of  22,000  lb.  or  maximum  truck 
axle  loads,  was  well  established  at  the  annual 
meeting  of  the  National  Highway  Traffic  Association, 
held  in  New  York  City,  May  12,  when  James  W.  Synan, 
Assistant  Associate  Commissioner,  Division  of  Highways 
of  Massachusetts,  announced  that  his  State  was  not 
agreed  as  to  the  permissible  motor  truck  load  and  that 
for  the  purposes  of  creating  discussion  throughout  the 
State  the  Division  of  High- 
ways    was     anticipating     an-     -»«...■.■.■■.■■.■...■.■.......■.............. 

nouncing  that  the  maximum 
gross  weight  of  trucks  of  10 
tons  only  might  be  desirable 
on  their  highways.  His  rea- 
son was  that  Massachusetts 
cannot  see  where  the  money  is 
coming  from  to  continue 
building  her  highways  as  it 
seems  necessary,  and  he  an- 
nounced that  in  another  year 
something  drastic  might  be 
expected  by  way  of  limitation 
of  gross  truck  load,  or  increase 
in  registration  fees  from  the 
Commonwealth  of  Massa- 
chusetts. He  suggested  the 
fact  that  he  considered  the 
motor  truck  industry  rich  be- 
yond comparison,  and  quite 
capable  of  paying  the  bills. 

An  attack  of  this  character 
furnished  an  excellent  oppor- 
tunity  for    George    H.    Pride, 

treasurer  of  the  National  iT::::;:^^;:::::::;^:;:::^;:;^;^;:;;:^:::: 
Highway    Traffic    Association, 

and  president  of  the  Heavy  Haulage  Co.,  New  York  City, 
who  placed  before  Associate  Commissioner  Synan  a  saner 
view  of  the  truck  situation.  The  reason  for  the  heavy 
truck  rests  with  the  community  which  eventually  pays 
the  bills  of  highway  transportation.  If  smaller  trucks 
were  employed  the  cost  of  transportation  would  increase 
and  such  loss  through  inefficient  transportation  service 
would  be  paid  by  the  consumer  of  all  commodities  within 
the  community. 

Mr.  Pride  struck  a  keynote  of  community  transporta- 
tion when  he  declared  that  the  duty  of  highway  officials 
is  a  much  broader  one  than  merely  that  of  deciding  on 
some  type  of  highway  and  constructing  it.  Their  work 
is  one  of  the  most  economical  transportation  in  the  com- 
munity, and  roadbed  and  truck  weights  must  contribute 


to  this  end.  The  public  must  not  be  penalized  by  pajTnent 
of  higher  costs  on  transportation  solely  because  a  high- 
way commissioner  fails  to  see  where  the  money  is  com- 
ing from.  The  community  must  understand  that  it  makes 
little  difference  at  the  end  of  the  year  whether  the  money 
is  paid  direct  for  highway  construction  or  if  it  is  paid  in 
the  added  cost  of  every  commodity  used  in  the  household 
and  in  industry  because  of  increased  transportation 
charges.  The  broader  view  of  the  highway  commis- 
sioner   which    considers    the 

problem    of    transportation    is 

the  one  that  must  be  kept  in 
mind. 

The  attack  by  Associate 
Commissioner  Synan  came  as 
a  result  of  a  committee  report 
made  by  Mr.  Pride  on  Regula- 
tions Covering  Speeds,  Weights 
and  Dimensions  of  Motor 
Trucks  and  Trailers. 

The  recommendations  for 
regulation  of  motor  trucks 
were  as  follows:  maximum 
width  96  in.,  maximum  height 
12  ft.  6  in.  and  maximum 
length  30  ft.  The  maximum 
load  per  inch  of  solid  tire  was 
recommended  to  be  set  at  800 
lb.  The  only  regulations  re- 
garding trailers  was  that  they 
should  not  weave  when  in  mo- 
tion. Maximum  loads  were 
recom.mended    to    be    set    at 

22,000  lb.    The  following  sug- 

' ' • • ■ i^estio'is  were  made  in  regard 

to  vehicle  speed: 
Weight  in  Speed  in  m.p.h. 

lbs.  Ordinary  roads  City 

4,000  25  20 

8,000  20  20 

12,000  20  16 

16.000  15  15 

20,000  15  15 

24,000  15  15 

28,000  15  15 

The  committee  also  reported  that  they  found  that  pneu- 
matic tires  wore  down  roads  quite  as  much  as  solids 
owing  to  their  increased  speed  and  in  the  case  of  some 
macadam  and  gravel  even  more. 

Rialroads  in  America  should,  and  undoubtedly  will, 
purchase  motor  trucks  in  great  numbers  to  supplement 
their  existent  service,  and  in  this  way  following  the  ex- 


IGHWAY  transportation  in  all  its  many 
phases  is  of  vital  interest  to  the  truck 
manufacturer.  Study  must  be  carried  on  with 
a  broad  understanding  of  the  interests  of  all 
groups,  the  highway  engineers,  highway  au- 
thorities, railroads  and  the  general  public. 

A  complete  understanding  must  be  brought 
about  between  these  interested  parties  if  we 
are  to  secure  harmony  of  operation.  With- 
out this  harmony  there  will  be  a  constant  im- 
pediment in  the  way  of  steady  progress  and 
stabilizing  of  our  whole  transportation  sys- 
tem. 

Research  must  be  carried  on  before  we  can 
have  a  final  solution  to  the  problem  of  high- 
way transportation  and  a  concerted  action  by 
all  on  the  findings  of  this  research.  Those 
who  wish  to  see  the  progress  of  motor  truck 
transportation  can,  and  must,  view  the  prob- 
lem in  its  broadest  aspect  and  lend  whatever 
assistance  is  within  their  ability. 
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ample  set  by  British  railways,  said  Arthur  H.  Blanchard, 
in  charge  of  highway  engineering  of  the  University  of 
Michigan,  and  president  of  the  National  Highway  Traf- 
fic Association,  will  do  a  useful  work  for  highway  trans- 
port. 

The  present  attitude  of  railway  officials  is  not  simple. 
Some  of  them  have  appreciated  the  value  of  highway 
transport  and  have  collaborated  with  the  existing  agen- 
cies. They  have  also  recognized,  in  many  cases,  the 
economic  necessity  of  motor  transport  as  a  feeder  to  the 
railways.  Other  officials  have  been  against  highway 
transport  and  have  endeavored  to  curtail  development 
through  legislative  procedure  and  have  advocated  cur- 
tailment of  highway  improvement.  As  a  matter  of  fact 
they  can  do  good  by  helping  highway  improvement. 

He  also  stated  that  the  motor  truck  can  help  solve 
congestion  at  terminals  and  the  short-haul  problem. 
Some  of  the  uses  to  which  the  railroads  can  put  trucks 
are: 

1.  Inter-terminal  transportation. 

2.  Intra-terminal  freight  yard  transportation. 

3.  Collecting  and  delivery  of  freight — store  to  door  de- 
livery. 

In  regard  to  present  attitude  and  laws  Mr,  Blanchard 
says:  "One  should  realize  that  laws  of  the  product  of 
the  mind  change  rapidly." 

Expansion  of  Railroads  Through  Trucks 

Of  the  opportunity  for  expansion  which  the  motor 
truck  offers  the  railroads,  he  says,  that  urban  and  inter- 
urban  lines  may  be  expanded;  steam  railways  may  utilize 
trucks  to  increase  passenger  and  freight  service  and 
railways  having  scenic  lines  may  supplement  them.  In 
respect  to  these  latter  two,  England  furnishes  a  very 
good  example.  Rail  cars  are  the  logical  solution  to  non- 
paying  short  lines  and  even  these  may  have  to  be  discon- 
tinued and  busses  utilized. 

He  believes  that  the  railroads  have  some  economic  ad- 
vantages in  that  they  have  already  established  traffic 
and  maintenance  departments,  and  in  many  cases  idle 
real  estate  and  buildings  which  can  be  used  to  house  mo- 
tor trucks  and  busses.  In  the  future  we  may  expect  to 
see  railroads  using  trucks  to  supplement  their  work  and 
this  may  be  carried  further  to  their  using  their  own  mo- 
tor lines.  Again  they  may  seek  to  eliminate  competition 
by  means  of  franchises  or  cutthroat  methods.  In  clos- 
ing Mr.  Blanchard  urged  that  all  elements ;  electric  and 
steam  railway  men  and  all  parties  who  are  connected 
with  transportation  should  be  included  within  the  Asso- 
ciation to  guard  against  this  danger  from  franchises 
when  the  Legislature  meets  in  1923. 

A  series  of  constructive  resolutions  designed  not 
only  to  expedite  highway  traffic  but  make  it  much  safer, 
was  presented  by  H.  Eltinge  Breed,  highway  engineer  of 
New  York  City,  who  as  chairman  of  the  committee  that 
considered  this  subject,  presented  recommendations  on 
banking  of  curves,  elimination  of  all  signs  on  the  high- 
way, excepting  those  for  direction  and  danger;  and  rec- 
ommended marking  the  center  of  the  roadway  with  a  vis- 
ible line  on  curves,  and  also  sudden  rises  on  grades 
where  they  approach  the  danger  point  at  the  summit. 

Safety  Measures 

The  resolution  includes  the  standard  distance  of  500 
ft.  for  posting  railroad  signs  and  other  points  of  danger. 
The  resolutions  would  make  it  a  misdemeanor  for  one 
motor  vehicle  to  attempt  to  pass  another  on  a  sightless 
curve,  where  the  unobstructed  line  of  vision  is  less  than 
500  ft.  Mr.  Breed  recommended  in  addition  banking  of 
approximately  1  in.  per  ft.  of  road  width  on  curves  of 
20  deg.  or  shorter,  that  is,  a  curve  of  280  ft.  radius,  that 


the  earth  slope  on  the  inner  edge  of  the  highway  should 
be  carried  on  a  4  to  1  grade.  Recommendations  included 
standardizing  the  shoulder  on  highways,  making  them  2 
ft.  wide  and  4  in.  deep  where  they  meet  the  highway, 
and  using  coarse  gravel.  Because  of  the  greatly  increas- 
ing number  of  railroad  accidents  at  grade  crossings  it 
was  recommended  that  highway  departments  set  aside 
a  definite  sum  each  year  to  create  a  fund  for  the  elimina- 
tion of  grade  crossings. 

Favors  Two-Lane  Highways 

For  a  year  a  commictee  of  the  National  Highway  Traf- 
fic Association  has  been  making  studies  in  the  Detroit 
zone  on  traffic  capacity,  and  widths  of  highways  outside 
of  municipalities,  this  work  being  in  charge  of  Herschel 
C.  Smith,  Assistant  Professor  of  Highway  Engineering, 
University  of  Michigan.  The  research  had  to  do  with 
the  desirability  of  two-lane,  three-lane  and  possibly  four- 
iane  highways.  Recommendations  were  that  three-lane 
highways  increased  the  number  of  accidents  and  should 
be  discouraged.  The  results  of  uniform  speeds  showed 
that  the  capacity  of  a  highway  is,  to  a  very  great  extent, 
dependent  on  speed. 

To  carry  on  experiments  on  this  subject  a  condition 
was  taken  wherein  on  a  two-lane  highway  750  vehicles 
passed  every  hour,  500  of  them  in  one  direction.  An 
assumption  in  variations  in  speed  was  made  as  follows: 

3  per  cent  travelled  at    3  m.p.h. 
10    "       "  "  "    10      " 

57    "       "  "  "    20      " 

30    "       "  "  "    30      " 

In  the  second  case  the  following  assumption  was  made: 

13  per  cent  travelled  at  10  m.p.h. 
57    "       "  "  "    20      " 

30    "       "  "  "    30      " 

In  the  last  case  assumptions  were 

13  per  cent  travelled  at  10  m.p.h. 
87    "       "  "  "    20      " 

The  results  of  these  three  experiments  showed  that 
the  meeting  of  slow-going  vehicles  caused  such  conges- 
tion that  in  the  first  case  the  traffic  could  not  be  handled 
on  a  two-lane  highway;  in  the  second  case  it  was  possible 
and  in  the  third  case  it  was  possible  to  increase  the  num- 
ber of  vehicles  using  one  road. 

Mr.  Smith's  conclusions  were  that  the  design  of  road- 
ways must  seriously  consider  variations  in  speed,  also 
that: 

Two-lane  highways  must  be  20  ft.  wide  and  have  5-ft. 
shoulders  capable  of  sustaining  heavy  loads. 

That  where  speed  of  vehicles  is  reduced  by  slow-mov- 
ing vehicles  two  lanes  should  be  increased  to  four  if  the 
economic  loss  of  time  justifies  the  expenditure. 

And  lastly,  that  the  building  of  three-lane  highways 
should  be  discouraged. 

Designate  Highways  by  Numbers 

The  designating  of  highways  by  numbers  placed  on 
telegraph,  telephone  or  other  poles,  instead  of  by  a 
series  of  different  colored  bands  painted  around  the  poles, 
or  by  other  methods,  was  recommended  by  the  National 
Highway  Traffic  Association.  Such  a  method  of  desig- 
nation has  been  adopted  in  New  England  in  which  high- 
ways running  north  and  south  are  designated  by  even 
numbers,  such  as  2,  4,  6,  8  or  500,  and  those  running 
east  and  west  by  odd  numbers,  such  as  1,  7,  333,  99,  etc. 
This  plan  had  its  inception  in  the  fact  that  the  use  of 
painted  bands  has  passed  its  point  of  usefulness,  owing 
to  the  difficulty  of  color  combinations  and  confusion. 

Under  the  number  system  it  is  planned  for  a  highway 
for  example,  from  Quebec  to  Miami,  Fla.,  to  be  known  as 
No.   2,   or  perhaps   No.   10,   or  any   other   even   number 
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throughout  its  length.  The  same  would  apply  to  trans- 
continental highways  running  east  and  west.  The  Yel- 
lowstone Trail  might  be  No.  1,  or  the  Lincoln  Highway 
No.  1864. 

There  is  a  possibility  that  this  plan  will  be  pretty  gen- 
erally considered.  New  York  State  has  practically  ac- 
cepted it,  and  plans  are  to  be  presented  to  all  of  the 
states. 

Other  reports  were  presented  at  the  meeting.  Thomas 
Snyder,  secretary  of  the  National  Association  of  Com- 
mercial Haulers,  Indianapolis,  Ind.,  gave  a  comprehen- 


sive report  on  the  motor  clearing  house  system  of  In- 
dianapolis. F.  W.  Fenn,  secretary,  National  Motor  Truck 
Committee,  New  York  City,  presented  a  report  on  state 
regulations  concerning  motor  vehicles  as  common  car- 
riers. Dr.  Hatt,  director  of  Highway  Research,  Division 
of  Highway  Engineering,  National  Research  Council, 
Washington,  D.  C,  gave  a  report  on  his  highway  research 
work. 

The  delegates  and  members  were  welcomed  to  New 
York  by  Col.  Arthur  Woods,  president  of  the  Automobile 
Club  of  America,  where  the  annual  meeting  was  held. 


Precision  in  Weighing 


PERFECTION  of  a  standard  of  measurement  to  such 
a  degree  of  accuracy  as  to  immediately  detect  the  with- 
drawal of  a  single  steel  rivet  from  an  ocean  steamship  with 
a  displacement  of  25,000  tons,  is  the  accomplishment  of 
the  Bureau  of  Standards  of  the  Department  of  Commerce, 
it  was  learned  to-day.  The  Department  of  Commerce  says 
that  this  represents  the  most  precise  work  of  the  kind 
done  by  the  Bureau  of  Standards  in  many  years. 

In  an  item  entitled  "Comparison  of  Standards  of  Mass," 
the  Bureau  of  Standards  in  its  monthly  Technical  News 
Bulletin  says  that  comparisons  have  just  been  completed 
between  certain  high  grade  standards  of  that  Bureau 
with  the  "National  Standards."  The  National  Standards 
are  small  cylinders  made  of  an  alloy  of  platinum  and 
iridium  and  are  the  standards  for  every  weight  used  in 


the  United  States.  In  intercomparing  these  standards  or 
when  comparing  them  with  other  weights,  a  balance  which 
will  give  results  of  almost  unbelievable  accuracy  is  em- 
ployed. The  accuracy  of  the  results  are  well  within  2 
parts  in  100,000,000,  that  is,  in  comparing  two  kilogram 
or  pound  weights,  differences  as  small  as  0.02  of  a  milo- 
gram,  or  one  part  in  1,000,000,  can  be  detected. 


IN  1919  China's  motor  imports  had  a  total  value  of 
$3,750,000  (at  par)  and  about  95  per  cent  of  the  total 
number  were  American  cars.  In  J.920,  987  out  of  1,320 
imported  cars  in  Shanghai  were  American,  188  from 
Canada,  111  British,  19  from  France,  and  two  from 
Italy.  For  the  first  two  months  of  this  year  the  British 
proportion  showed  a  distinct  improvement. 


Engineering  Details  of  Some  Recent  European  Cars 


1 — Position  of  spark  plugs  and  valve  caps  with  aluminum  radiators  In  detachable  head  of  new  Turner  engine.  2 — 
Ansaldo  skew  gear  speedometer  drive  for  an  open  propeller  shaft,  3 — Lorraine-Dietrich  squirrel  cage  universal 
coupling  for  accessory  drive.    4 — Lorraine-Dietrich  control  rod   ball  Joint.     &— Jewett  cone  clutch  with  asbestos  fabric 

cord  for  facing 
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Improved  Distribution  Given  by 
Centralized  Oiling  System 

Correct  amount  of  oil  to  be  fed  to  each  bearing  is  regulated.    Over-oiling 
troubles  minimized.  This  system  takes  care  of  all  chassis  bearing  surfaces. 


i 


A  CENTRALIZED  oiling  system,  in  which  a  small 
tank  with  an  integral  pump  located  behind  the 
dash  or  some  other  convenient  place  on  the  car  is 
used  to  take  care  of  the  chassis  bearing  surfaces,  is 
being  put  out  by  the  Kellogg  Manufacturing  Co.  The 
device  is  known  as  the  Bloom  chassis  oiler  and  will  be 
marketed  under  the  0-K  trade-mark. 

The  small  tank  in  a  typical  installation  is  of  spherical 
shape,  with  a  capacity  of  1  quart  of  oil.  The  integral 
plunger  pump  mounted  in  connection  with  it  is  operated 


1 — Sectional    view   through    tank    and    pump   of  the 
Bloom  chassis  oiler 

from  the  driver's  seat  by  hand.  Pulling  out  the  plunger 
draws  a  supply  of  oil  into  a  chamber  and  pushing  out  on 
the  plunger  forces  the  oil  through  a  lead  which  divides 
into  two  main  pipe  lines  running  d(^wn  the  frame  on 
either  side  of  the  car.  From  these  nain  supply  lines 
are  tapped  off  other  leads  for  each  part  requiring  oil. 
The  pipes  arc  rigidly  clamped  to  the  frame,  and  with 
one  or  two  exceptions  where  flexible  tubing  is  employed, 
are  rigid. 

One  of  the  most  important  features  of  the  outfit  and 
one  which  meets  the  objections  usually  offered  to  a  cen- 
tralized system  is  the  method  employed  of  damming  up 
the  various  connections,  leaving  only  a  sm.all  hole  for  the 


I 


S    FIBER  WASHERS  SHACKLE  BOLTS 


i 


3 — Oil  connections  for  shackle  bolts  showing  method  of 
carrying  oil  to  both  bolts  with  one  oil  connection 

oil  to  go  into  each  bearing.  Just  before  the  point  of  oil 
distribution  a  small  disk  is  introduced  into  the  feed  line, 
this  disk  being  pierced  with  a  hole  which  is  proportioned 
to  the  amount  of  oil  required  for  that  particular  bearing. 
With  this  device  the  oil  in  the  feed  pipe  is  so  distributed 
that  when  the  pressure  is  applied  the  oil  is  forced  into 
all  bearings.  The  connections  are  also  equipped  with  these 
reducing  plugs  which  reduce  the  amount  of  oil  to  be  fed 
to  bearings  which  do  not  require  so  much.  The  various 
connections  are  standard,  all  threads  being  Vg  in.  Briggs 
standard  pipe  thread  and  all  connections  for  Vi  in.  0.  D. 
tubing. 

It  is  possible  to  install  the  tank  and  plunger  pump  in  a 
variety  of  positions  about  the  car. 


2 — Installation   of  the  Bloom  chassis  oiler  on  the  Hudson 
super-six   and    Essex.     Details   of   Installation   enlarged 
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How  to  Make  Better  Bearing  Pressure 

Diagrams 

Smooth  curved  lines  connecting  points  on  such  a  diagram  give  a  more 
nearly  true  picture  of  the  bearing  pressures  than  do  the  straight  lines 
usually  employed.    The  reasons  for  this  are  given  here  in  brief. 

By  P.  M.  Heldt 


THE  analytical  investigation  of  forces  and  stresses  in 
gasoline  engines  is  constantly  being  extended  and 
more  exact  views  of  the  working  conditions  of  their 
parts  are  being  obtained.  A  marked  step  in  advance  in  this 
connection  was  the  introduction  of  bearing  pressure  dia- 
grams in  the  construction  of  which  account  is  taken  of  gas 
pressures,  inertia  forces  and  centrifugal  forces.  We  be- 
lieve that  this  form  of  diagram  was  first  prepared  some 
years  ago  by  Otto  Burkhardt  of  the  Pierce-Arrow  com- 
pany for  the  purpose  of  making  comparisons  between  six 
cylinder  and  eight  cylinder  engines  and  six  cylinder  and 
twelve  cylinder  engines  with  regard  to  relative  bearing 
loads. 

Mr.  Burkhardt  calculated  the  resultant  pressures  for 
twenty  four  equi-distant  points  on  the  cycle,  plotted  these 
pressures  on  a  polar  diagram,  and  connected  the  points 
found  by  straight  lines.  This  custom  has  since  been  fol- 
lowed by  others.  This  gives  a  rather  rugged  form  of 
diagram  which  certainly  does  not  accord  closely  with  the 
actual  variations  of  the  bearing  pressures.  The  diagram 
makes  it  appear  as  though  there  was  a  more  or  less  abrupt 
change  in  the  rate  of  increase  or  decrease  of  the  bearing 
load  at  nearly  all  of  the  twenty-four  calculated  points. 

As  a  matter  of  fact,  the  pressure  on  the  crankpin  varies 
fairly  uniformly  except  at  the  moments  of  explosion. 
Perhaps  the  greatest  error  introduced  by  the  practice  of 


connecting  the  calculated  points  by  straight  lines  is  be- 
tween points  24  and  1.  Point  24  denotes  a  point  on  the 
cycle  30  deg.  ahead  of  the  top  dead  center  at  the  beginning 
of  the  explosion  stroke,  while  1  denotes  the  dead  center 
position.  If  these  two  points  are  connected  by  a  straight 
line  it  makes  it  appear  that  the  explosion  began  30  deg. 
ahead  of  dead  center  and  the  rise  in  pressure  proceeded 
uniformly  to  dead  center,  at  *vhich  time  combustion  was 
completed  and  the  maximum  pressure  attained.  This 
hardly  accords  with  the  indications  of  a  cylinder  diagram. 

The  writer  believes  that  for  the  most  accurate  picture 
of  the  bearing  pressures  the  points  on  the  diagram  plotted 
from  the  calculated  values  should  be  connected  by  smooth 
curved  lines,  so  as  to  give  as  nearly  as  possible  a  con- 
tinuously variable  or  smooth  curve.  This  is  illustrated  by 
the  diagram  below. 

While  completing  the  diagram,  the  laws  governing  the 
changes  of  the  various  component  forces  should  be  kept 
in  mind.  Thus  at  the  time  of  explosion  there  is  a  quite 
sudden  change  in  the  value  of  the  bearing  pressure.  The 
total  amount  of  this  change  is  fairly  well  known  from  the 
calculated  values  for  points  24  and  1.  In  drawing  the  con- 
necting line  between  these  two  points  it  should  be  borne 
in  mind  that  it  takes  some  time  for  the  full  pressure  to  be 
developed  and  that  the  whole  of  the  pressure  does  not 
come    on    instantly.      Moreover,    the    period    of   pressure 


Bearing    pressure  diagrams  with    points    connected   by   straight   and   curved    lines 
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growth  is  certainly  not  located  midway  between  points 
24  and  1  but  is  very  close  to  point  1.  Thus  the  line  of 
pressure  rise  should  not  absolutely  parallel  the  cylinder 
center  line  but  make  a  slight  angle  with  it,  this  angle 
representing  the  time  required  for  the  completion  of  the 
combustion  process.  This  swing  into  this  line  should  be 
more  gradual  than  the  swing  out  of  it,  because  just 
previous  to  ignition  the  pressure  in  the  cylinder  has  been 
increasing  for  some  time  owing  to  the  compression, 
whereas  when  the  combustion  is  completed  there  is  a  very 
rapid  drop  in  the  pressure  due  to  the  expansion  and  the 
cooling  effect. 

The  difference  in  a  bearing  pressure  curve  constructed 
along  these  lines,  as  compared  with  one  in  which  the 
points  plotted  from  the  calculated  values  are  connected  by 


straight  lines,  may  be  seen  from  the  diagrams  herewith. 
Both  of  these  diagrams  represent  the  same  results.  Of 
course,  it  cannot  be  claimed  that  the  curved  line  diagram 
will  fall  together  absolutely  with  points  based  on  calcu- 
lated values  intermediate  betyveen  those  plotted,  but  it  will 
certainly  be  closer  to  these  values  than  the  corresponding 
points  on  the  straight  line  diagram.  Moreover,  the  curved 
line  diagram  appears  a  good  deal  simpler  and  clearer  to 
the  eye.  The  writer  realizes  that,  since  the  maximum 
pressures  and  the  general  distribution  of  pressure  indi- 
cated by  the  diagram  are  not  changed  by  the  proposed 
method  of  drawing  it,  there  are  no  very  serious  errors  in 
the  straight  line  diagram,  but  the  curved  line  diagram  is 
more  accurate  and  as  it  can  be  drawn  with  hardly  any 
more  effort,  it  is  preferable. 


Portable  Crane  for  Factory  Use 


HANDLING  of  heavy  material  or  equipment  in  and 
about  the  factory  is  often  greatly  facilitated  by  the 
use  of  a  portable  crane.  The  Elwell-Parker  Electric  Co. 
is  now  marketing  such  a  crane,  same  being  mounted  on 
truck  which  is  equipped  with  a  storage  battery  and  motors 
which  not  only  propel  the  truck  but  furnish  power  for 
operating  the  crane.  A  heavy  vertical  column  with  long 
bearings  in  the  steel  pedestal  bolted  to  the  truck  platform 
supports  the  12-ft.  boom.    The  latter  can  be  racked  in  and 


out  by  the  operator  without  his  leaving  the  position  which 
he  occupies  when  operating  the  truck.  The  hoist  is 
operated  by  a  separate  motor  connected  direct  to  the  hoist 
mechanism,  the  controller  being  located  on  the  dash.  The 
battery  and  motor  are  mounted  on  a  steel  frame  in  such 
position  as  to  counterbalance  the  boom  and  its  load.  A 
special  trip  switch  mounted  on  the  front  of  battery  box 
stops  the  inward  motion  of  boom. 
The  crane  is  said  to  be  capable  of  handling  loads  up 
to  3000  lb.  It  will  pick  up  1000  lb.  at 
8-ft.  outreach  at  side  or  end  of  plat- 
form, or  with  outriggers  as  shown  in 
position,  will  lift  3000  lb.  at  6-ft.  out- 
reach. The  boom  can  be  lowered  to 
permit  entrance  of  doorways.  The 
outriggers  are  quickly  adjusted  or 
folded  and  swung  in  beside  the  crane 
column  when  not  in  use.  The  truck  is 
equipped  with  21V2x3y2-in.  drive 
wheels  and  15  x  3^2 -in.  trailing  wheels, 
all  four  of  which  steer.  Large  wheels 
permit  use  in  yards.  A  coupler  is  fur- 
nished on  rear  to  permit  the  use  of  the 
unit  for  intermittent  tractor  service. 

The  inclosed  E.-P.  motors,  differen- 
tial worms,  wheels  and  crane  pillar 
column  are  all  fitted  vdth  ball  bearings. 
The  single  battery  furnishes  power  to 
propel  truck  as  well  as  operate  crane. 


The    Elwell-Parker    portable    factory    crane    mounted    on    self-propelled    truck 


Artificial  Wood  from 
Refuse  Materials 

A  RECENT  invention  of  an  artificial 
composition  of  interest  to  automo- 
bile bodymakers  is  reported  from  Aus- 
tralia. The  material,  which  is  similar  to 
veneer,  is  produced  from  waste  fibrous 
products  and  other  vegetable  matter, 
sawdust  being  used  for  the  manufac- 
ture of  cheap  grades  of  the  composi- 
tion. It  is  claimed  that  it  can  be  used 
for  various  purposes,  including  furni- 
ture veneers  and  wall  panelling,  and 
can  be  made  to  produce  excellent 
marbling  effects.  It  is  capable  of  being 
bent  easily  for  a  variety  of  commercial 
purposes,  can  be  worked  with  tools, 
sawed,  bored  and  planed  as  freely  as 
wood  and  takes  nails  or  screws  readily. 
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Are  Cables  Superior  to  Rods  for  Brake 

Couplings? 

European  makers  think  they  are.  It  is  claimed  that  cables  are  stronger 
for  a  given  weight  and  less  liable  to  sudden  failure.  Disagreement 
exists  as  to  relative  cost.  Sunbeam,  Minerva,  Ansaldo,  Lorraine-Dietrich 
and  La  Licome  furnish  some  excellent   examples   of    current   practice. 

By  M.  W,  Bourdon 


IN  a  large  number  of  post-war  European  chassis  the 
designers  have  reverted  to  the  use  of  cable  couplings 
for  rear  wheel  brakes,  and  in  some  cases  cables  are 
used  also  for  transmission  brakes.  This  step  evidently 
was  not  taken  merely  to  avoid  a  multiplicity  of  rods  and 
prevent  the  possibility  of  rattle  where  pairs  of  rods  must 
run  back  side  by  side  and  adjacent. 

Cables  have  not  been  readopted  to  simplify  the  means 
of  compensation,  for  in  quite  a  number  of  examples  no 
compensating  arrangement  is  provided,  the  same  as  in 
50  per  cent  of  chassis  where  rods  are  retained.  In  isolated 
cases  the  cable  runs  from  one  wheel  brake  to  the  other 
through  the  cross  tube  from  which  the  levers  depend, 
providing  compensation  by  the  freedom  of  the  cable  to 
move  axially  in  the  tube  and  through  the  lever  eyes.  In 
one  instance  (Sunbeam)  this  arrangement  is  modified  to 
afford  adjustment;  the  cable  as  it  passes  across  the  chassis 
alongside  the  cross  tube  is  divided  and  the  ends  are  secured 
to  lugs  which  can  be  varied  as  to  their  distance  apart  by 
a  milled  disk  on  a  left-and-right-hand  threaded  coupling. 
In  another  case,  where  all  the  brakes  are  on  the  wheels, 
the  two  cross-shafts  are  fixed,  and  on  the  driver's  side  each 
carries  a  double-ended  rocking  lever,  from  the  upper  end 
of  which  a  cable  runs  forward,  passes  round  a  roller 
attached  to  hand  lever  or  pedal  and  then  runs  back  to 
another  lever  on  the  end  of  a  sleeve  surrounding  the  cross- 
shaft;  from  a  lever  on  the  other  end  of  the  sleeve  and 
from  the  lower  end  of  the  rocking  lever  single  cables  run 
to  the  brake  camshaft  levers.  Thus  the  compensating  de- 
vice is  in  the  first-motion  coupling.     (See  Fig.  1.) 

Function  of  Cables 

Generally  speaking,  the  cables  do  nothing  more  than  is 
asked  of  rods,  i.  e.,  form  a  coupling  between  two  levers ; 
further,  they  are  rarely  provided  with  any  direct  means 
of  adjustment  other  than  the  clips  which  form  their  an- 
chorages. This,  again,  is  merely  following  a  tendency  in 
connection  with  rods,  for  the  internal  expanding  shoes  of 
quite  a  number  of  European  rear  wheel  brakes  have  no 
means  of  adjustment  behind  the  finger  nut  at  one  end  or 
the  other  of  the  single  coupling  rod  from  the  hand  lever 
to  the  cross  tube;  the  shoes  are  of  such  dimensions  and 
the  cam  or  toggle  between  them  is  so  designed  as  to  pro- 
vide the  levers  with  a  full  range  for  wear,  and  when  the 
lever  angles  become  excessive  the  need  for  the  renewal 
of  friction  surfaces  is  made  evident. 

But  primarily  this  reference  to  cable  couplings  for 
brakes  is  to  indicate  some  of  the  various  means  of  anchor- 
ing the  ends  of  the  cables  to  their  operating  and  operated 
levers.     The  simplest  arrangement  now  in   use   is  very 


similar  to  that  common  in  early  days  and  which  was  dis- 
carded mainly  because  adjustment  as  to  length  was  diffi- 
cult and  other  means  of  brake  adjustment  were  either 
unsatisfactory  or  non-existent.  Two  present-day  examples 
of  cable  clips  are  seen  in  Figs.  2  and  3.  In  that  shown 
in  Fig.  3,  which  is  found  on  the  new  14-hp.  Sunbeam,  a 
pair  of  U-shaped  pressings  with  a  flat  clamping  plate  and 
bolt  are  used,  while  the  cable  is  kept  from  chafing  and 
from  assuming  too  sharp  a  bend  where  it  passes  through 
the  lever  eye  by  a  horseshoe-shaped  piece  of  channel  steel. 
No  such  provision  is  made  in  the  case  of  Fig.  1,  where 
a  pair  of  grooved  stampings  form  the  clip  and  the  cable 
passes  through  a  U  coupling  piece ;  the  latter  is  made  from 
flat  stock,  and  its  natural  tendency  to  assume  a  curved 
inner  surface  when  bent  over  so  sharply  is  depended  upon 
to  prevent  the  cable  being  bent  round  two  right-angled 
corners;  but  obviously  this  arrangement  is  too  crude  to 
be  satisfactory,  and  the  cable  will  certainly  be  cut  in 
course  of  time  where  it  makes  contact  with  the  corners 
of  the  coupling  piece.  _^ 

To  Obtain  Straight  Line  Pull 

With  either  of  the  clips  shown  in  Figs.  2  and  3  the  cable 
is  bent  more  or  less  where  it  enters  the  clip  adjacent  to 
the  lever  eye.  To  overcome  this  and  to  give  a  straight- 
line  pull  from  the  lever,  the  grooves  in  the  clip  shown  in 
Fig.  4  are  not  parallel  w^ith  one  another;  one  is  at  right 
angles  to  the  ends  of  the  clip,  and  it  is  in  this  groove  in 
which  the  "long  side"  of  the  cable  is  intended  to  lie,  the 
.short  side  lying  in  the  other  groove  and  both  entering  the 
clip  without  being  kinked.  This  is  a  refinement  of  very 
small  magnitude  attained  without  additional  cost;  but  the 
chances  are  even  that  when  the  driver  removes  the  clip 
at  any  time  he  will  replace  it  the  vrong  way  round  and 
make  the  kink  on  the  long  side  even  more  pronounced  than 
it  would  be  if  the  grooves  were  parallel. 

In  Fig.  5  is  shown  the  Minerva  clip.  It  is  a  parallel- 
sided  stamping  with  a  flat  pinch-plate  and  two  bolts ;  under 
the  U  is  a  flange  out  of  center  to  form  an  abutment  for 
the  D  heads  of  the  bolts  and  prevent  them  from  turning 
when  their  nuts  are  tightened.  Beyond  this  consideration 
for  the  user  or  assembler  there  is  nothing  out  of  the  ordi- 
nary in  this  example.  The  Ansaldo  clip  (Fig.  6)  has  two 
bulges  in  line  with  the  boltholes,  which  have  the  effect  of 
kinking  the  cable  at  both  sides  and  assisting  the  bolts  to 
discourage  the  cable  from  pulling  through  the  clip;  the 
sleeve  soldered  to  the  short  end  is  merely  to  prevent 
fraying. 

An  expensive  fitting,  hardly  justifying  its  cost,  but  one 
which  will,  nevertheless,  suggest  variations  of  the  same 
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principle  attainable  at  a  lower  cost  is  that  of  the  Lorraine- 
Dietrich  (Fig.  7).  The  sketch  is  self-explanatory  up  to 
a  point ;  beyond  that  it  should  be  said  that  the  boss  through 
which  the  looped  cable  passes  within  the  U  coupling  on 
the  lever  end  is  a  separate  unit.  The  pin  which  passes 
through  the  loop  takes  the  pull  from  the  cable  and  is 
prevented  from  falling  out  of  place  when  the  pull  is  re- 
leased by  being  shouldered  and  by  the  ends  of  the  cable 
being  soldered  together  and  to  the  U  coupling  where  they 
leave  the  latter. 

The  sketch,  Fig.  8  (La  Licorne),  is  reminiscent  of 
certain  ignition  cable  terminals,  a  taper-ended  plug  screw- 
ing into  a  tapered  sleeve,  where  it  spreads  and  binds  the 
strands  of  the  cable  end.  Although  not  shown  in  the 
sketch,  it  should  be  said  that  the  outer  extremity  of  the 
threaded  plug  has  an  eye  to  secure  it  by  means  of  a  pin 
to  the  operating  lever.  This  arrangement  removes  one 
of  the  chief  advantages  of  cables  for  brake  couplings,  in 


that  it  reintroduces  dependence  upon  screw  threads  to 
take  the  direct  pull  of  brake  actuation,  though  admittedly 
there  are  not  the  potentialities  for  wear  of  the  threads 
that  exist  where  a  rod  is  used.  But  it  should  be  easy  to 
remove  this  shortcoming  entirely  in  a  fitting  embodying  a 
taper  spreader  by  making  the  eye — or  a  double  eye — inte- 
gral with  the  outer  sleeve;  such  an  arrangement  would 
then  represent  probably  the  best  and  cheapest  of  those 
now  used. 

As  to  the  points  for  and  against  the  use  of  cables  in 
lieu  of  rods,  it  is  claimed  that  they  are  stronger  for  a 
given  weight,  less  liable  to  sudden  failure,  discourage  rat- 
tles, lend  themselves  readily  to  compensation  if  required 
and  in  some  cases  tend  to  reduce  cost,  though  on  the  latter 
point  there  is  considerable  divergence  of  opinion.  The 
cables  are,  of  course,  twisted  from  hard  steel  strands  and 
are  galvanized.  They  are,  it  would  seem,  not  objected  to 
by  European  buyers  of  cars. 


Market  for  Spark  Plugs  in  Czechoslovakia  Supplied 

by  Germany 


THERE  is  a  considerable  demand  for  spark  plugs  in» 
the  consular  district  of  Prague,  Czechoslovakia,  ac- 
cording to  a  report  from  the  Unitpd  States  Consul.  This 
demand  is  met  almost  entirely  by  tlie  Bosch  and  Eisemann 
manufacturers,  the  former  having  a  branch  office  in  this 
city  and  the  latter  a  representative  only.  Spark  plugs 
are  imported  mainly  from  Germany,  a  very  insignificant 
supply  being  imported  from  France  and  England. 

The  trade  names  of  the  principal  spark  plugs  sold  are 
"Bosch"  and  "Eisemann,"  being  German  makes.  Other 
German  makes  sold  are  the  "Meah,"  "Beru,"  "Siemens," 
and  the  "Halske  and  Norris.'  The  French  makes  are 
"Bougie-Pognon,"  "Oleo,"  and  "Nilmeru  r."  The  English 
make  is  "Lodge." 

The  Bosch  spark  plug  is  a  three-pole  plug,  and  the 
Eisemann  spark  plug  a  one-pole  plug,  and  it  is  stated  that 
all  spark  plugs  of  European  manufacture  are  uniform  in 
size.  In  the  newer  makes  the  porcelain  cap  may  be  ex- 
changed when  broken,  so  that  it  is  not  necessary  to  pur- 
chase a  new  plug  when  the  porcelain  becomes  defective. 

The  terms  and  conditions  of  sale  to  distributors  or  rep- 


resentatives are  practically  the  same,  three  months'  credit 
usually  being  allowed.  All  orders  direct  to  the  factories 
are  referred  to  the  distributors  or  representatives,  who 
receive  a  certain  commission  on  all  sales. 

The  retail  price  of  a  Bosch  spark  plug  is  28  Czecho- 
slovak crowns,  about  56  cents  at  the  present  rate  of  ex- 
change, the  Eisemann  plug  being  a  few  cents  cheaper. 

The  duty  on  spark  plugs  is  120  crowns  per  100  kilo- 
grams net  weight,  with  a  surcharge  of  2500  per  cent. 
The  duty  on  cardboard  boxes  in  which  the  spark  plugs  are 
packed  is  720  crowns  per  100  kilograms  (kilogram  equal 
to  2.2046).  A  luxury  tax  of  12  per  cent  on  the  invoiced 
price  of  the  spark  plug  is  also  charged. 

This  Consulate  is  informed  that  the  American  standard 
sci'ew  thread  spark  plugs  are  not  suitable  for  gasoline 
engines  used  in  this  district,  inasmuch  as  the  thread  and 
size  are  not  the  same  as  those  in  use  here.  Moreover, 
dealers  state  that,  inasmuch  as  the  cost  of  American  spark 
plugs  is  more  than  those  manufactured  by  European  con- 
cerns, expensive  advertising  would  be  necessary  before  a 
market  could  be  created. 
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A  Double  End,  Center -Drive  Lathe  for 

Production  Work 

This  lathe  is  designed  for  turning  shafts  and  tubes  that  require  work  to  be 
done  at  both  ends.  By  performing  all  the  operations  at  the  same  time 
it  accelerates  production.     It  is  well  adapted  to  automotive  manufacture. 

By  P.  M.  Heldt 


ONE  of  the  latest  types  of  production  machines  for 
automotive  plants  is  a  lathe  for  the  turning  of 
shafts  and  tubes  that  require  work  to  be  done  at 
both  ends.  It  is  said  to  have  been  developed  as  a  result 
of  industrial  conditions  during  and  immediately  follow- 
ing the  war,  when  labor  was  scarce  and  there  was  a 
great  demand  for  rapid  production.  The  machine  is 
known  as  a  double  end,  center-drive  lathe  and  is  the 
product  of  Greenlee  Bros.  &  Co. 

In  turning  such  parts  as  automobile  rear  axle  shafts 
in  an  ordinary  lathe,  the  different  operations  are  per- 
formed successively,  one  at  a  time,  and  this  is  naturally 
a  slow  and  expensive  process.  In  the  Greenlee  lathe  all 
of  the  operations  are  performed  at  the  same  time.  The 
machine  is  particularly  well  adapted  to  a  number  of 
operations  in  the  manufacture  of  automobiles  and 
trucks,  such  as  the  machining  of  rear  axle  shafts,  tubu- 
lar members  of  built-up  axle  housings,  propeller  shafts, 
camshafts,  armature  shafts,  etc.  The  lathe  is  being 
built  in  two  sizes,  capable  of  handling  maximum  lengths 
of  36  and  60  in.  respectively. 

The  bed  of  the  machine  is  of  heavy  box  section,  closed 
at  both  ends  and  strongly  ribbed  to  withstand  the  cut- 
ting strains.  Two  pairs  of  ways  are  provided,  one  con- 
sisting of  a  pair  of  Vees  15  in.  from  center  to  center,  for 
the  carriages;  the  other  of  one  flat  and  one  Vee  way  for 


the  tailstock  and  the  center  drive.  Underneath  the  bed 
is  a  pressed  steel  chip  pan  which  drains  to  the  cast  iron 
coolant  tank  below. 

The  center-drive  head  can  be  adjusted  along  its  ways, 
and  is  driven  by  a  keyed  shaft  running  the  entire  length 
of  the  bed.  From  this  drive  shaft  the  power  is  trans- 
mitted to  the  main  gear  of  the  drive  head  through  a 
pinion  and  an  idler,  at  a  reduction  of  3  to  1.  The  main 
drive  gear  is  mounted  in  two  ball  bearings  of  large  size. 
The  drive  is  through  steel  gears  with  helical  cut  teeth, 
and  all  of  the  gears  are  enclosed  and  run  in  a  bath  of 
oil. 

To  allow  for  work  being  out  of  center,  a  universal 
floating  chuck  is  provided  on  the  center  drive  head.  It 
is  fastened  to  the  main  drive  gear  and  consists  of  two 
sliding  plates  which  are  centered  by  springs  bearing  on 
their  peripheries.  Shoulder  bolts,  through  clearance 
holes,  hold  the  plates  to  the  gear.  Three  self-centering 
jaws  are  mounted  on  studs  on  the  outer  plate  and  are 
fitted  with  springs  to  hold  them  in  contact  with  the  work. 
A  throw-out  plate,  operated  by  a  convenient  handle,  is 
provided  to  open  the  jaws  when  work  is  to  be  removed 
or  inserted. 

A  tailstock  is  provided  for  each  end  of  the  lathe,  and 
both  are  adjustable  along  the  ways.  The  spindles  are 
3y2   in.  in   diameter,  are  bored  to  receive  No.  5  Morse 


Top   view  of   Greenlee   double   end,   center-drive    lathe 
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(Top) — Layout  of  tooling  for  automobile  axle  tube  for 

production  of  60   per  hour 
(Center) — Layout  of  tooling  for  automobile  pinion  sliaft 

for  production  of  40  per  hour 
(Bottom) — Layout  of  tooling  for  automobile  axle  shaft 

for  production  of  30  per  hour 

taper  centers,  and  are  run  in  and  out  by  hand  wheels 
operating  on  quick-acting  threads  cut  on  the  ends  of  the 
spindles.  The  nose  of  each  center  and  spindle  is  cut 
away  on  one  side,  to  provide  clearance  for  the  tools 
when  turning  small  diameters. 

Each  end  of  the  lathe  is  provided  with  a  separate  car- 
riage operating  between  the  center  drive  head  and  its 
tailstock.  These  carriages  have  a  bearing  on  the 
V-ways  21^/4  in.  long  and  are  fitted  with  oil  wipers  at 
their  ends.  Both  carriages  have  8  in.  of  travel  on  the 
86-in.  machine  and  20  in.  on  the  60  in.  machine  when  the 
drive  head  is  in  the  center.  A  power-operated  feed 
screw  is  provided  for  each  carriage.  The  carriage  can 
also  be  operated  by  the  large  hand  wheel  at  the  front  of 
the  machine  for  making  the  set-up. 

Cross  slides  or  tool  block  carriers  12  in.  wide  are 
mounted  on  the  carriages.  They  operate  on  long,  narrow 
dove-tail  guides  fitted  with  taper  gibs.  These  cross 
slides  have  %  in.  automatic  movement  for  advancing  the 
tools  to  the  proper  working  depth  and  for  withdrawing 
them  when  the  proper  length  has  been  turned.  Each 
cross  slide  also  has  adjustment  of  d^A  in.  by  a  graduated 
hand  wheel  for  making  the  set-up. 

When  the  feed  lever  is  moved  to  the  starting  position, 
the  tools  are  advanced  to  their  working  depth  and  the 
carriages  then  fed  toward  the  center  drive  head  to  the 
proper  length  to  be  turned.  At  this  point  a  dog  on  the 
carriage  engages  a  stop  which  reverses  the  feed  screws. 
The  tools  are  then  retracted  and  the  carriages  return  to 
their  starting  positions. 

The  feed  gears  are  located  in  the  hoi. sing  at  the  left 
end  of  the  bed  and  are  driven  from  the  main  drive  shaft 
through  pick-off  gears.  The  feed  and  rapid  traverse 
motions  are  controlled  through  a  system  of  planetary 
gearing.  Pick-off  gears  for  each  feed  screw  are  also 
provided,  so  that  different  feed  rates  for  each  carriage 
may  be  obtained. 

The  tooling  is  varied  to  suit  the  character  of  the 
work.  The  steel  tool  blocks  are  made  with  from  one  to 
four    tools,     depending    upon     requirements,     and    are 


mounted  on  the  cross  slides  by  means  of  T-bolts.  Taper 
turning  is  done  by  means  of  a  taper  form  bar  carried 
on  a  bracket  secured  to  the  tailstock.  As  the  carriage 
is  advanced  along  the  ways,  the  form  bar  acts  on  a  slid- 
ing tool  block  carried  in  a  holder  mounted  on  the  front 
cross  slide.  This  fixture  can  be  used  for  turning  odd 
shapes  by  having  the  profile  outlined  on  the  bar.  It  is 
also  used  for  turning  a  short  straight  diameter  preced- 
ing the  taper.  When  the  taper  is  very  steep,  requiring 
a  large  reduction  at  the  small  end,  two  or  more  slide 
blocks  are  used  in  one  holder. 

Rear  tools  for  necking,  chamfering,  or  forming,  are 
carried  on  slides  inclined  at  30  deg.  to  the  horizontal. 
These  back  tool  slides  are  carried  on  brackets  securely 
fastened  to  the  center  drive  head  and  tailstocks.  The 
connections  to  the  tailstocks  are  by  means  of  bolts  fitted 
in  T-slots,  so  that  the  tailstocks,  and  also  the  brackets  and 
center  drive  head,  can  be  moved.  The  tool  block  slides 
are  clamped  to  the  brackets  when  in  use  and  can  be  lo- 
cated in  any  position  between  the  tailstock  and  center 
diive  head  when  the  set-up  is  made.  The  tool  blocks 
have  only  in  and  out  movement.  The  bracket  carrying 
the  tool  slide  is  fitted  with  a  hardened  steel  block  having 
a  cam  path  cut  in  its  upper  surface  to  produce  the  cross 
movement  of  the  tool  slide.  Each  cam  block  receives  its 
longitudinal  movement  by  being  attached  to  one  of  the 
main  carriages  by  an  adjustable  bracket.  A  hardened 
steel  roller,  connected  to  the  tool  block,  operates  in  the 
cam  path  and  thus  produces  the  in  and  out  movement. 
One  or  two  rear  tool  slides  are  used,  depending  upon  the 
work  to  be  performed. 

When  extended  cuts  are  to  be  made  on  long  shafts 
of  small  diameter  a  roller  back  rest  is  furnished.  It 
clamps  on  the  bracket  which  carries  the  rear  tool  slide 
and  can  be  easily  adjusted  to  the  proper  location.  The 
top  member,  which  carries  the  rollers,  is  hinged  to  the 
base  so  that  it  can  be  swung  back  when  stock  is  being 
removed  from  the  machine.  A  quick  clamping  lever  is 
provided  for  locking  the  two  members  together,  and  each 
roller  has  independent  adjustment. 

The  main  driveshaft  extends  lengthwise  through  the 
center  of  the  bed  and  is  driven  through  reduction  gears 
by  means  of  either  a  motor  or  a  belt.  For  belt  drive,  a 
clutch  between  the  pulley  and  the  gear  driveshaft  is 
furnished.  For  motor  drive,  this  is  omitted  as  suitable 
push  button  control  is  provided.  Both  machines  are 
also  equipped  with  a  lever  operated  brake  to  aid  in  stop- 
ping quickly. 

For  single  purpose  production  work,  no  speed  changes 
are  provided  for  the  main  driveshaft,  but  these  can  be 


4 — Layout  of  tooling  for  turning   line  bearings  on  cam 
shaft  for  production  of  30  per  hour 

furnished  for  special  cases.  The  drive  gears  are  located 
in  a  box  at  the  right  end  of  the  bed  and  are  easily  ac- 
cessible for  changing  the  gear  ratios. 

A  liberal  supply  of  coolant  is  furnished  the  tools  by  a 
geared  pump  located  at  the  back  of  the  machine.  It  is 
driven  from  the  main  shaft  by  a  completely  housed  chain 
drive.  The  piping  is  fitted  with  a  swivel  joint  which 
permits  it  to  be  swung  out  of  the  way  while  work  is  being 
removed  or  inserted.     The  coolant  flow  is  regulated  by  a 
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Operating   side  of   Greenlee    double   end   center-drive   lathe 


valve  operated  from  a  rod  extending  through  the  center 
drive  housing  to  the  front  of  the  machine. 

Number  of  tool  layouts  for  machining  automobile  parts 
are  shown  herewith.  On  the  camshaft  the  four  parallel 
bearing  surfaces  are  turned  and  one  end  of  the  shaft  is 
chamfered.  The  production  on  this  job  is  at  the  rate 
of  30  per  hour.  The  camshaft  has  a  total  length  of  about 
221/2  in.  and  the  bearing  diameter  is  about  11/2  in. 

In  turning  the  axle  tube  only  the  front  tool  carriages  are 
used.  There  are  three  tools  on  one  carriage;  while  the 
other  has  only  one,  and  all  take  plain  cylindrical  cuts.  The 
production  rate  is  60  per  hour.     A  rather  more  compli- 


Universal  floating  chuck  on  the  center 
drive  head 

cated  job  is  that  of  the  pinion  shaft,  which  calls  for 
the  use  of  eight  tools,  including  turning,  taper-turn- 
ing and  chamfering  tools.  As  in  all  operations,  the 
front  carriages  feed  in  the  direction  toward  the  center 
drive  head,  while  the  rear  carriages  feed  inward.  The 
production  on  this  job  is  40  per  hour. 

Another  typical  layout  for  this  machine  is  that  for 
machining  a  rear  axle  shaft,  evidently  for  a  semi-floating 
axle.  Each  of  the  two  front  carriages  carries  three  tools, 
while  the  back  carriages  carry  special  chamfering  and 
necking  cutters  of  the  circular  type.  These  shafts  pass 
through  the  machine  at  the  rate  of  30  per  hour. 


A  New  Multiple  Jet  Carbureter 


ANEW  carbureter,  a  section  of  which  is  shown  in  the 
accompanying  cut,  has  recently  been  placed  on  the 
market.  It  consists  of  a  base  casting  containing  a  num- 
ber of  jets  of  various  sizes  and  a  direct  acting  float  with 
needle  valve  at  the  top.  A  venturi  plate  in  which  is 
formed  a  number  of  venturi  passages  equal  to  the  number 


Sectional 


view    of   Omrc    Constant    Unit 
carbureter 


of  jets  is  fitted  between  the  base  casting  and  the  flanged 
casting  which  attaches  to  the  manifold.  In  the  flange 
casting  is  a  sector  shaped  throttle  arranged  to  progres- 
sively uncover  the  various  venturi  openings  and  thus 
bring  the  jets  successively  into  operation.  There  are 
from  two  to  four  jets  and  tubes  in  each  range,  depending 
upon  the  size  of  the  carbureter.    The  jet  E  is  the  idling 


jet  and  is  controlled  by  the  screw  M.  Screw  L  deter- 
mines the  speed  of  the  engine  under  idling  conditions. 
A  choke  with  dash  control  is  fitted  on  the  main  air  inlet, 
while  above  the  float  and  opposite  the  fuel  inlet  is  a 
conical  screen  of  large  area.  The  original  setting  of 
the  instrument  is  accomplished  by  inserting  jets  of  the 
proper  size  in  the  tapped  holes  opposite  the  venturi. 
Thereafter  the  only  adjustment  which  can  be  made  with- 
out changing  jets  is  that  provided  in  the  idling  screws 
L  and  M.  The  instrument  is  made  by  the  Jennings 
Corp.  and  is  known  as  the  Omac  Constant  Unit. 


INVESTIGATIONS  into  the  use  of  metal  in  the  con- 
struction of  aircraft  have  been  made  in  the  research 
department  of  the  British  Air  Ministry,  and  they  have 
reported  satisfactory  progress  in  the  testing  of  metal 
propellers,  wings,  struts,  spars  and  fuselages.  Various 
types  of  propellers  have  been  tested,  including  variable 
pitch  propellers  adjustable  during  flight  and  propellers 
with  metal  hubs  and  detachable  blades  which  can  be 
set  at  any  desired  pitch  before  flight. 

In  the  sphere  of  navigation  steps  have  been  taken 
to  measure  the  amount  of  deviation  of  compasses  carried 
on  aircraft  containing  a  large  proportion  of  steel  in 
their  construction.  A  report  has  been  presented  to  the 
Aeronautical  Research  Committee  giving  the  results  of 
laboratory  tests  on  the  probable  oscillations  in  flight 
of  various  standard  and  experimental  compasses. 
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New  System  of  Bevel  Gearing  Developed 

by  Recent  Research 

Investigation  determines  quietest  form  of  tooth  consistent  with  strength 
and  durability.  Addendum  and  de  dendum  for  any  pitch  vary  with  ratio. 
Usually  different  for  pinion  and  gear.  Pressure  angle  depends  upon 
number  of  teeth  and  ratio.     Standard   system   needed  for   spur   gears. 

By  F.  E.  McMullen  and  T.  M.  Durkan* 


i 


FOR  a  long  time  a  need  has  been  felt  for  a  definite 
system  of  designing  bevel  gear  teeth,  which  would 
give  the  most  desirable  tooth  form  for  use  under  av- 
erage conditions.  It  has  been  common  practice  in  the  past 
to  use  spur  gear  formulas,  such  as  those  of  Brown  & 
Sharpe,  in  figuring  bevels.  These  formulas  were  worked 
out  for  an  interchangeable  spur  gear  system,  which  neces- 
sarily required  some  compromise,  so  that  when  they  are  ap- 
plied to  bevel  gears,  where  interchangeability  is  not  a  fac- 
tor, the  possibilities  of  the  involute  curve  are  not  fully  uti- 
lized. 

The  Gleason  0.3  and  0.7  long  and  short  addendum 
tooth  was  brought  out  to  improve  this  condition,  and  vari- 
ous other  alterations  of  the  standard  spur  gear  design  have 
been  used,  but  for  the  must  part  these  can  be  applied 
to  certain  combinations  only  and,  therefore,  are  not  uni- 
versal. Recent  applications  of  bevel  gearing  covering  a 
wide  range  of  ratios  have  made  it  imperative  that  a  pro- 
gressive system  embracing  all  ratios  and  any  number  of 
teeth  in  common  use,  be  worked  out. 

An  investigation  has  been  conducted  by  the  Gleason 
Works  with  the  idea  of  developing  a  practical  system  of 
designing  the  quietest  form  of  tooth  consistent  with 
strength  and  wear  considerations,  and  the  results  of  this 
research  have  been  incorporated  in  a  simple  table.  This 
system  applies  to  any  pair  of  generated  spiral  or  straight 
tooth  bevel  gears  operating  at  right  angles  where  the 
pinion  is  the  driver  and  has  10  or  more  teeth.  Bevel  gears 
cut  on  former  type  planers  are  the  subject  of  a  special 
study,  as  certain  practical  limitations  prevent  the  applica- 

•Paper  read  before  the  American  Gear  Manufacturers  Association, 
Buffalo  meeting. 


PITCH  CIRCLE 
BASE  CIRCLE 
ROOT  CIRCLE 


Figs.   1   and    2 — Short   and   long   Involute  teeth   In   mesh 
with    a    rack 


tion  of  the  system  to  this  class  of  gearing  without  modi- 
fication. 

Silent  Operation  Primary  Aim 

The  principal  qualities  considered  in  arriving  at  this 
system,  arranged  in  the  order  of  their  importance,  are 
quietness,  strength  and  durability.  In  regard  to  quietness, 
experience  shows  that  bevel  gears  cut  with  a  lower  pres- 
sure angle  will  operate  more  quietly  than  those  with  a 
higher  one,  other  conditions  being  equal.  Several  reasons 
account  for  this :  With  the  lower  pressure  angle  a  greater 
arc  of  action  is  obtained,  any  eccentricity  has  less  effect 
and  the  radial  component  of  the  tooth  load  is  minimized. 
Thrust  forces  also  make  it  desirable  to  avoid  the  higher 
angle,  not  only  because  of  the  introduction  of  an  axial  or 
cone  thrust  not  present  in  spirs,  but  also  because  the  major- 
ity of  bevel  gears  are  overhung  from  their  supports,  so 
that  the  total  load  should  be  kept  as  low  as  possible.  For 
these  reasons  the  basis  of  the  system  is  the  use  of  the  low- 
est pressure  angle  which  will  not  sacrifice  strength  by  in- 
troducing excessive  undercut. 

It  may  be  well  to  describe  here  what  is  meant  by  under- 
cut. In  Fig.  1  is  shown  an  involute  tooth  in  mesh  with  a 
rack.  The  tooth  profile  consists  of  two  parts:  (1)  the 
involute  curve  which  has  its  origin  at  A  and  continues  to 
the  top  of  the  tooth,  and  (2)  the  fillet  AB  lying  between 
the  base  and  root  circles.  If  the  rack,  which  represents 
the  generating  tool,  does  not  project  below  the  point  C, 
beyond  which  involute  action  cannot  take  place,  the  fillet 
AB  will  always  lie  outside  of  a  radial  line  OA  drawn  from 
the  origin  of  the  involute.  When  the  rack  tooth  is  made 
longer  so  that  it  extends  below  point  C,  the  condition 
shown  in  an  exaggerated  form  in  Fig.  2  is  realized.  In 
this  diagram  the  fillet  A'B'  is  seen  to  come  inside  of  a 
radial  line  O'A'  and  also  to  cut  away  part  of  the  involute 
curve  slightly.  An  examination  of  Fig.  1  shows  that  the 
value  for  dimension  DE,  which  is  the  distance  from  C 
to  the  pitch  line,  is  equal  to  the  back  cone  radius  DO  x  sin' 
pressure  angle,  so  that  we  might  make  a  definition  of 
undercut  by  stating  that  a  generated  bevel  gear  tooth  is 
said  to  be  undercut  when  the  dedendum  is  greater  than 
the  back  cone  radius  x  sin'  pressure  angle.  However,  it 
can  be  shown  mathematically  that  it  is  possible  to  exceed 
this  value  considerably  before  there  is  any  appreciable 
undercut;  in  fact  for  the  ordinary  automobile  rear  axle 
pinion  having  anywhere  from  10  to  13  teeth,  the  dedendum 
is  nearly  always  more  than  this  critical  value,  sometimes 
being  as  much  as  100  per  cent  greater.  The  point  at 
which  to  limit  successful  automobile  practice,  because  that 
application  represents  a  condition  where  both  silence  and 
strength  are  of  equal  importance.    The  10T-47T  14^^-deg. 
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spiral  bevel  ratio  shown  in  Fig.  3  has  a  pinion  dedendum  60 
per  cent  greater  than  the  back  cone  radius  x  sin'  pressure 
angle,  and  although  the  undercut  is  about  as  great  as  for 
any  job  in  the  spiral  bevel  system,  it  cannot  be  called 
excessive.  Likevi^ise,  the  14T-16T  14y2-deg.  straight  bevels 
seen  in  Fig.  4  represent  as  extreme  a  case  of  undercut 
as  will  be  encountered  in  the  straight  tooth  system,  yet 
they  have  a  tooth  profile  which  is  not  weakened  to  any 
great  extent.  The  same  ratio  with  a  17y2-deg.  pressure 
is  shown  in  Fig.  5,  but  the  strength  of  the  gears  is  in- 
creased less  than  5  per  cent,  although  it  has  the  appearance 
of  being  more  than  this. 

Low  Pressure  Angle  vs.  Strength 

The  selection  of  a  low  pressure  angle  in  preference  to 
a  higher  one  does  not  result  in  a  considerably  weaker  tooth, 
as  is  ordinarily   supposed,   be- 
cause the  stronger  section   of     ■ ■ ■■ 

the  higher  pressure  angle  tooth 
is  offset  by  the  greater  arc  of 
action  with  the  lower  angle. 
Reference  to  Figs.  3  and  6  will 
make  this  clear.  Fig.  3  shows 
a  10T-47T  ratio  drawn  with  a 
14V2-deg.  pressure  angle  and  in 
Fig.  6  the  same  ratio  is  laid  out 
with  20  deg.  In  each  case  the 
pinion  tooth  at  the  left  is  just 
on  the  point  of  engaging,  so 
that  the  tooth  at  the  right  is 
carrying  the  full  load.  This 
will  be  the  worst  condition  of 
loading  on  each  tooth,  as  any 
further  movement  to  the  right 
brings  another  tooth  into  con- 
tact, with  consequent  distribu- 
tion of  the  load  over  two  teeth, 
while  movement  to  the  left 
lowers  the  line  of  application 
of  the  force  toward  the  base  of 
the  tooth.  In  this  position  the 
comparative  strength  of  the 
teeth  can  be  found  by  passing 
a  parabola  through  th^  inter- 
section, Point  A  (See  Figs.  3 
and  6)  of  the  line  of  action  and 
center  line  of  tooth,  and  tan- 
gent to  the  tooth  profile.     The 

value  of  BC^-AD,  which  is  a     

measure  of  the   strength,   can 

then  be  obtained.  For  the  10T-47T  ratios  shown  in  Figs.  3 
and  6  the  20-deg.  gear  is  about  14  per  cent  stronger  than 
the  14y2-deg.,  but  the  pinions  are  of  equal  strength.  The 
20-deg.  ratio,  however,  is  much  worse  for  case  hardening 
on  account  of  the  narrow  width  of  top  land.     A  pair  of 


N  ordinary  bevel  gearing  the  tooth  ele- 
ments, such  as  pressure  angle,  addendum 
and  dedendum,  are  constant  for  any  given 
pitch  and  are  determined  by  the  same  rules 
as  used  for  the  elements  of  spur  gear  teeth. 
These  rules  for  spur  gearing  were  determined 
by  the  desire  to  make  such  gears  interchange- 
able, so  that  any  pinion  would  mesh  properly 
with  a  gear  of  any  number  of  teeth  from 
twelve  up.  This  involved  certain  sacrifices 
in  the  way  of  strength  of  teeth,  eflBciency  of 
operation  and  quietness  of  action,  but  these 
sacrifices  were  believed  to  be  fully  compen- 
sated for  by  the  advantage  of  interchange- 
ability  gained. 

When  the  same  rules  for  the  proportion  of 
tooth  elements  were  applied  to  bevel  gears 
the  same  sacrifices  were  made,  but  no  corre- 
sponding advantages  gained,  as  in  right- 
angled  drives  a  bevel  pinion  will  mesh  prop- 
erly only  with  the  particular  size  of  gear  for 
which  it  was  designed.  The  Gleason  Works 
in  its  new  system  here  described,  therefore 
has  broken  away  from  the  old  rules  and 
varies  the  tooth  elements  with  the  number  of 
teeth  and  the  ratio  of  the  drive,  so  as  to  favor 
silence  of  operation,  eflSciency  and  durability 
in  the  order  named. 


choice  of  a  14V^-deg.  instead  of  a  20-deg.  pressure  angle 
is  not  made  at  any  extreme  sacrifice  of  strength,  but  that 
for  a  large  number  of  designs  there  is  very  little  difference 
between  the  two. 

Durability 

The  question  of  durability  viewed  from  a  theoretical 
standpoint  would  seem  to  resolve  itself  into  a  problem 
of  obtaining  a  minimum  of  sliding  and  a  maximum  of 
rolling  motion,  as  it  is  natural  to  assume  that  the  wear 
would  vary  directly  with  the  sliding  action.  But  it  is  well 
known  that  the  greatest  wear  often  takes  place  near  the 
pitch  point  where  there  is  no  sliding  action.  This  is  be- 
cause the  big  factor  causing  wear  is  unit  pressure  and 
not  sliding  action.  When  the  point  of  contact  is  near  the 
pitch  point  all  the  load  is  borne  by  one  tooth,  while  it 

is   distributed   over   two   teeth 

near  the  beginning  or  end  of 

action,  with  a  consequent  re- 
duction of  unit  pressure.  In 
Figs.  7  and  8  the  part  of  the 
pinion  profile  which  will  wear 
most  rapidly  is  FG,  because  it 
has  to  carry  the  whole  load; 
EF  and  GH  will  not  wear  as 
fa?t  even  though  the  sliding 
action  is  higher,  on  account  of 
the  lower  unit  pressure.  For 
this  reason  no  attempt 
has  been  made  in  this  system 
to  maintain  any  predetermined 
percentage  of  rolling  action  but 
rather  to  balance  up  between 
approach  and  recess  the  amount 
of  rolling  already  fixed  by  the 
requirements  of  quietness  and 
strength.  Wherever  possible, 
the  action  during  approach  has 
been  favored  in  order  to  com- 
pensate for  the  change  in  di- 
rection of  the  friction  compo- 
nent which  tends  to  increase 
the  obliquity  of  the  line  of  ac- 
tion during  approach  and  de- 
crease it  during  recess.  Ac- 
count has  also  been  taken  of 
the  high  velocity  of  sliding  ac- 
tion which  occurs  at  the  top  of 
^^nni^i^;^^^;;;:^^:^::::;::;;^;^^::::;:^:     long  addendum  pinion  teeth  and 

which,  in  extreme  cases,  has  led 
to  abrasion.  Safe  values  for  this  sliding  action  were  ob- 
tained from  jobs  in  service  and  the  design  regulated  so 
that  these  were  not  exceeded. 

In  establishing  the  various  factors  which  go  to  make 


up  the  system,  the  aim  was  to  ar-ange  them  in  as  simple 

15T  14y2-deg.  and  another  pair  of  15T  20-deg.  miter  gears  and  practicable  a  form  as  possible  without  sacrificing  any 

are  shown  in  Figs.  7  and  8;  here  the  20-deg.  gear  is  less  of  the  three  principal  qualities  of  quietness,  strength  and 

than  10  per  cent  stronger  than  the  14V2-deg.                   .  durability.    In  a  non-interchangeable  system  like  the  one 

n  '  i.     e   K      i-     X-         c  T      J  here  presented,  any  of  the  factors  car  be  made  to  vary 

Point  of  Application  of  Load  ^^^  ^^^^  ^^^.^  ^^.^  ^^^^^^.  ^^  ^^^h,  but  simplicity  and  the 

This  method  of  calculating  the  strength  is  similar  to  the  interests    of   standardization    are   opposed   to   expressing 

one  used  in  deriving  the  Lewis  formula,  except  in  regard  these   factors   as  variable  quantities  where  the   probable 

to  the  point  of  application  of  the  load.    The  Lewis  formu-  accuracy  of  the  assumptions  made  in  determining  them 


la  is  based  on  the  assumption  that  the  load  is  applied  at 
the  end  of  the  tooth,  but  in  modern  generating  gearing 
this  is  a  condition  which  practically  never  occurs.  Prof. 
Marx  in  his  experiments  at  Leland  Stanford  University, 
found  that  the  force  was  not  at  the  end  of  the  tooth  when 


does  not  warrant  it. 

Reasons  for  Three  Pressure  Angles 

An  example  of  this  is  the  pressure  angle.     In  a  purely 
theoretical  system  it  might  have  any  value,  while  the  same 


failure  took  place,  and  also  proved  that  the  strength  was  practical  results  are  obtained  in  this  system,  which  in- 
increased  as  the  arc  of  action  became  greater.  From  a  eludes  all  ratios  having  10  or  more  teeth  in  the  pinion, 
consideration  of  these  conditions   it   is  evident  that  the      with  the  use  of  three  angles  (,14^2,  17^2  and  20-deg.)  for 
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Fig,   3 — 10T-47T    spiral    bevel    ratio 

straight  tooth  bevels  and  one  angle  (14V2-deg.)  in  all  ex- 
cept a  few  unusual  cases,  for  spiral  bevels.  The  pressure 
angle  to  be  used  for  any  given  pair  of  gears  is  specified 
in  Tables  1  and  3,  and  has  been  selected  as  the  lowest 
angle  which  avoids  excessive  undercut.  The  introductioii 
of  the  pressure  angle  of  17^/2  deg.,  which  is  not  universally 
used,  is  considered  necessary  in  order  to  live  up  to  the 
stated  purpose  of  developing  a  practical  system  which  will 
give  the  quietest  form  of  tooth  consistent  with  strength 
and  wear.  It  has  been  found  by  experience  that  there  is 
a  decided  increase  in  noise  when  the  pressure  angle  :s 
changed  from  141/2  deg.  to  20  deg.,  so  that  in  order  not  to 
compromise  the  system  when  the  undercut  becomes  too 
great  with  141/2  deg.,  an  intermediate  pressure  angle  must 
be  called  for.  The  angle  of  17^/2  deg.  has  been  selected 
because  it  has  already  been  used  to  quite  an  extent  by 
different  gear  manufacturers.  Although  at  least  one  pres- 
sure angle  between  141/2  deg,  and  20  deg.,  which  are  51/2 
deg,  apart,  is  required,  more  are  unnecessary  because  any 
new  angle  would  not  be  more  than  l^/^  deg.  different  from 
the  three  selected  (14^/2,  171/2  and  20  deg.)  and  this  change 
is  too  small  to  have  any  practical  effect. 

Working  Depth 

The  working  depth  of  tooth,  which  has  been  fixed  as 
2.000  in.  ~  D.P.  for  straight  tooth  bevels  and  1.700  in  -f- 
D,P,  for  spirals,  is  the  same  as  has  been  successfully  used 
for  a  number  of  years.  For  the  average  spiral  angle  of 
about  30  deg.,  the  normal  pitch  is  approximately  85  per 
cent  of  the  linear,  so  the  normal  section  of  a  spiral  tooth 
will  be  proportioned  about  the  same  as  a  straight  tooth. 
Originally  the  working  depth  for  both  straight  and  spiral 
bevels  was  made  equal  to  2.000  in  -^  D.P.  but  some  years 
ago  the  depth  for  spiral  be^'els  was  decreased  to  85  per 


Fig.   1 — 14T-16T   141/2-deg.   straight   bevel    ratio 

cent  of  this  amount  because  the  top  of  the  tooth  on  the 
normal  was  too  thin  and  gave  rise  to  hardening  troubles. 
Stubbing  the  tooth  more  than  85  per  cent  decreased  the 
arc  of  action  and  gave  a  noisier  gear.  It  would  be 
desirable  from  the  standpoint  of  standardization  to  use 
the  same  working  depth  for  straight  tooth  bevels  as  for 
spirals,  but  after  considerable  experimenting  along  this 
line,  it  was  found  that  straight  bevels  having  an  85  per 
cent  stub  tooth  ran  noticeably  noisier  than  similar  gears 
with  the  full  depth  tooth.  Consequently  the  standard  of 
2.000  in.  -^  D.P.  has  been  retained  for  straight  tooth 
bevels. 

The  bottom  clearance  specified  in  the  system  is  0.188 
in.  -^  D.P.  (which  is  0.06  x  circular  pitch)  and  is  the 
minimum  amount  which  experience  shows  is  necessary  for 
the  average  job  to  insure  against  any  bottoming  of  the 
teeth.  In  the  past  0,05  x  circular  pitch  has  been  used  and 
found  to  have  been  insufficient  while  0.07  x  circular  pitch, 
which  has  also  been  tried  out,  is  more  than  is  requii'ed. 

Addendum  and  Dedendum 

The  method  followed  in  proportioning  the  addendum  and 
dedendum  was  to  adjust  them  until  the  amount  of  sliding 
during  approach  was  about  the  same  or  slightly  less  than 
the  sliding  action  during  recess.  This  also  had  the  effect 
of  making  the  arc  of  recess  greater  than  the  arc  of  ap- 
proach, which  is  very  desirable,  since  recess  action  is 
quieter  than  approach.  To  obtain  these  conditions  it  was 
necessary  to  decrease  the  gear  addendum  and  increase  the 
pinion  addendum  as  the  ratios  of  the  numbers  of  teeth 
in  the  gear  and  pinion  became  greater.  These  values  of 
addendum  for  gear  and  pinion  were  originally  worked  out 
for  each  ratio  and  number  of  teeth,  and  from  an  examina- 
tion of  them  it  was  found  possible  to  make  an  arrangement 


Fig.   5 — 14T-16T    171/2-cieg.   straight  bevel    ratio 


Fig.    6 — 1CT-47T   20-deg.   spiral    bevel    ratio 
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Fig.  7 — 15T  spiral  bevel   miter,  14i/a-deg.  pressure  angle 

in  a  simple  tabular  form  according  to  ratios   (see  Tables 
2  and  4)   without  any  sacrifice  of  practical  qualities. 

Circular  thicknesses  were  found  entirely  by  making 
enlarged  layouts  in  which  the  teeth  were  balanced  up 
partly  on  a  width  of  top  land  and  partly  on  a  strength 
basis.  The  formulas  given  in  Tables  1  and  3  were  worked 
out  so  that  they  would  give  the  same  results  as  were 
obtained  from  the  layouts. 

Not  Untried 

In  conclusion  it  can  be  said  that  this  system  is  not  some- 
thing new  or  untried  but  in  the  case  of  spiral  bevels  at 
least  is  represented  in  practice  by  a  large  number  of  very 
satisfactory  jobs.  It  also  checks  up  closely  with  successful 
straight  tooth  bevel  gear  practice  although  the  long  and 
short  addendum  tooth  has  not  been  used  as  universally  for 
straight  tooth  bevels  as  for  spirals.  The  system,  as  pre- 
sented, represents  in  a  simple  and  usable  form  an  intensive 
study  of  the  question  of  bevel  gear  tooth  design,  treated 
from  both  a  practical  and  theoretical  standpoint. 

It  might  not  be  out  of  place  here  to  express  the  opinion 
that  a  standard  non-interchangeable  system,  possibly  along 
similar  lines  to  the  one  just  presented,  is  needed  for  spur 
gears.  In  fact,  such  a  system  should  be  of  as  grea,t 
importance  as  a  standard  interchangeable  system  since  a 
large  proportion  of  spur  gears,  like  bevels,  are  intended 
to  operate  in  pairs  only.  The  concessions  made  to  allow 
interchangeability  are  so  great  that  the  case  of  the  non- 
interchangeable  gear  should  be  granted  as  much  considera- 
tion in  the  way  of  a  standard  system  as  is  given  to  the 
interchangeable  gear. 

TABLE  1 — GENERATED  STRAIGHT  TOOTH  BEVEL  GEARS 

For   straight  tooth  bevel   gears   operating   at   right   angles 
where  the  pinion  is  the  driver  and  has  ten  or  more  teeth. 
For  straight  tooth  bevel  gears  only. 

irr     1  •        T^     ^v.     2.000  in. 
Working  Depth    — =pp — 

Full  Depth     2:^ 
D.P. 

Pressure  Angle 

Ratios  having  14  or  more  teeth  in  pinion 14%  deg. 

Ratios  13-13  to  13-24 \lh^  deg. 

Ratios  13-25  and  higher 14  Vz  deg. 

Ratios  12-12  and  higher  17%  deg. 

Ratios  11-11  to  11-14  20      deg. 

Ratios  11-15  and  higher 17%  deg. 

Ratios  10-10  and  higher   20      deg. 

Addendum 

Addendum  of  gear  =    Addendum  for  l^D^P.  (From  table) 

Addendum  of  pinion  =     '  p  p^"'      —  Addendum  of  gear 


Fig.    8 — 15T    spiral    bevel    miter,   20-deg.   pressure   angle 


Dedendum 

Dedendum  of  gear  = 

Dedendum  of  pinion 


2.188  in  _ 
D.P. 
2.188  in 
D.P. 


Addendum  of  gear 

—  Addendum  of  pinion 


Circular  thickness 

Circular  thickness  of  gear  for  all  ratios  using  14%  deg.  = 
1.071  in.     ,    rr.    ,Ajj     J  ^  -,  K   (From  table) 
jT^ r  [-5  X  Addendum  of  gear]  —  ^r-p" 

Circular  thickness  of  gear  for  all  ratios  using  17%  deg.  = 

.971  in.    ,    r^    .  .  ,,     J  ,  T  K   (From  table) 

p  p      +  [-6  X  Addendum  of  gear]  —  -^-p- 

Circular  thickness  of  gear  for  all  ratios  using  20  deg.  = 

•871  in.    ,    r„^^.,,      ,  f  ,  K   (From  table) 

p  p      +  [.7  X  Addendum  of  gear]  —    ^-p- 

Circular  thickness  of  pinion  for  14%,  17%   or  20  deg.  = 

3.142  in.        ^.       ,       ,^.  , 

—  Circular  thickness  of  gear 


D.P. 


TABLE  2 — STRAIGHT  TOOTH  BEVEL  GEARS 


These  vaues  are  for  straight  tooth  bevel  gears  only. 
Table  giving  addendum  for  1  D.P. 

To  obtain  addendum  select  from  table  value  corresponding 
to  ratio  given  by  this  formula : 

Tj  x:    Number  of  teeth  in  gear 

~     Number  of  teeth  in  pinion 


Rat 

ios 

Add. 
In. 

Ratios 

Add. 
In. 

Ratios 

.\dd. 
In. 

Ratios 

KM. 

In. 

From 

To 

From 

To 

From 

To 

From 

To 

1.00 

1.00 

1.000 

1.15 

1.1. 

.880 

1.42 

1.45 

.760 

2.06 

2.16 

.640 

1.00 

1.02 

.990 

1.17 

19 

.870 

1.45 

1.48 

.750 

2.16 

2.27 

.630 

1.02 

1.03 

.980 

1.19 

21 

.860 

1.48 

1.52 

.740 

2.27 

2.41 

.630 

1.03 

1.04 

.970 

1.21 

23 

.850 

1.52 

1.56 

.730 

2.41 

2  58 

.610 

1.04 

1.05 

.960 

1.23 

25 

.840 

1.56 

1  60 

.720 

2.58 

3.78 

.600 

1  05 

1.06 

.950 

1.25 

27 

.830 

1.60 

1.65 

.710 

2.78 

2.0" 

.590 

1.06 

1.08 

.940 

1.27 

29 

.820 

1  65 

1.70 

.700 

3.03 

3.41 

.580 

1.08 

1.09 

.930 

1.29 

31 

.810 

1.70 

1.76 

.690 

3.41 

3  M 

.570 

1.09 

1.11 

.920 

1.31 

33 

.800 

1.76 

1.82 

.680 

3.M 

4  82 

sen 

1.11 

1.12 

.910 

1.33 

36 

.790 

1.82 

1.89 

.670 

4.S2 

6.81 

.550 

1.12 

1.14 

.900 

1.36 

39 

.780 

1.89 

1.97 

.660 

6.81 

.540 

1.14 

1.15 

.890 

1.39 

4? 

.770 

1.97 

2.06 

.650 

TABLE  GIVING  VALUES  OF  "K     FOR  CIRCULAR  THICKNESS  FORMULA 

Select  value  corresponding  to  number  of  teeth  in  pinion  and 
ratio  given  by  above  formula. 


Values  of  "K"  for  Different  Ratios  (lo.) 

Xumbor 

of  Teeth 

1 

m 

1.00 

1.25 

1.50 

1.75 

2.00 

2  25 

2.50 

2.75 

3.00 

3.25 

3  50 

3.75 

4.004.50 

5.00 

Pinion 

Ratios 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to      to 

and 

1.25 

1.50 

1  75 

2.00 

2.25 

2.50 

2.75 

3.00 

3.25 

3.50 

3.75 

4  00 

4.505.00 

higher 

10 

025 

,070 

.100 

.120 

.140 

.160 

175 

.190 

.205 

.215 

225 

230 

240    250 

.255 

11 

,010 

.015 

.050 

.080 

.105 

.125 

.145 

.160 

.170 

ISO 

190 

.195 

.200'.  210 

.220 

12 

,000 

040 

.070 

.100 

.120 

.140 

.155 

.170 

.ISO 

.185 

.190  .195 

205 

.210 

.215 

13 

000 

,015 

.040 

045 

.050 

.060 

.070 

.080 

.090 

.100 

.110    120 

135 

.150 

.165 

14 

,0(X) 

015 

.030 

.050 

.065 

.080 

.090 

.100 

.110 

.120 

.125  .130 

140 

150 

.160 

15  to  17 

,000 

.000 

.010 

.020 

.030 

.045 

.060 

.070 

.080 

.090 

.095 

.100 

.110 

.115 

.120 

18  to  21 

000 

000 

.000 

.000 

.010 

.030 

.045 

060 

.070 

080 

085 

.090 

.095 

100 

.100 

22  to  29 

.000 

.000 

.000 

.000 

.010 

.030 

OJO 

.050 

.060 

065 

.070 

.070 

.080 

.085 

.085 

30  and  up 

.000 

,000 

.000 

.000 

.010 

.025 

.035 

040 

045 

.050 

.055 

.060 

.065 

.070 

.070 
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TABLE   3 — GENERATED   SPIRAL   BEVEL  GEARS 

For  spiral  bevel  gears  operating  at  right  angles  where  the 

pinion  is  the  driver  and  has  10  or  more  teeth. 

For  spiral  bevel  gears  only. 

T.     .u    l-'700  in. 
Working  Depth  — ^^ 

^  „  ^     ,,    1.888  in. 
Full  Depth — pp 

Pressure  Angle 

Ratios  having  12  or  more  teeth  in  pinion 14%  deg. 

Ratios  11-11  to  11-19  ITVa  deg. 

Ratios  11-20  and  higher 14y2  deg. 

Ratios  10-10  to  10-24  17  V2  deg. 

Ratios  10-25  and  higher 14y2  deg. 

Addendum 

.  ,  ,      ,          ^                  Addendum  for  1  D.P.  (From  table) 
Addendum  of  gear  =  ^y^ — 

.  , ,      ,  n     •   ■  1-700  in.  »  , ,      , 

Addendum  of  pinion  =  — ^r^ — -  —  Addendum  of  gear 

Dedendum 

1  888  in 
Dedendum  of  gear  —  — j^p Addendum  of  gear 

Dedendum  of  pinion  ^    1-888  in.  _  Addendum  of  pinion 

Circular  Thickness 

Circular  thickness  of  gear  for  all  ratios  using  14%  deg.  = 

1.061  in.    ,    r^       .^^     ^  ,  ^  K    (From  table) 

T^  p      +  [.6  X  Addendum  of  gear]  —  jvp" 

Circular  thickness  of  gear  for  all  ratios  using  17%  deg.  =^ 

0.976in.     ,    r„_.,j      ,  ,  ^  K     (From  table) 

pp       +  [-7  X  Addendum  of  gear]  —  ^-p- 

Circular  thickness  of  pinion  for  14%   deg.  or  17%   deg.  = 
Y\Ti       —  Circular  thickness  of  gear 


TABLE  4 — SPIRAL  BEVEL  GEARS 

These  values  are  for  spiral  bevel  gears  only. 

Table  giving  addendum  for  1  D.P. 

To  obtain  addendum  select  from  table  value  corresponding 
to  ratio  given  by  this  formula: 

■D  o^-    Number  of  teeth  in  gear 

"~  Number  of  teeth  in  pinion 


Ratios 

Ratios 

Ratios 

Ratios 

Add. 
In. 

Add. 
In. 

Add. 
In. 

Add. 

Id. 

From 

To 

From 

To 

From 

To 

From 

To 

1.00 

1.00 

.850 

1.15 

1.17 

.750 

1.41 

1.44 

.650 

1.99 

2.10 

.550 

1.00 

1.02 

.840 

1.17 

1.19 

.740 

1.44 

1.48 

.640 

2.10 

2.23 

.640 

1.02 

1.03 

.830 

1.19 

1.21 

.730 

1.48 

1.52 

.630 

2.23 

2.38 

.530 

1  03 

1.05 

.820 

1.21 

1.23 

.720 

1.52 

1.57 

.620 

2.38 

2.58 

.520 

1.05 

1.06 

.810 

1.23 

1.26 

.710 

1.57 

1.63 

.610 

2.58 

2.82 

.610 

1.06 

1  08 

.800 

1.26 

1.28 

.700 

1.63 

1.68 

.600 

2.82 

3.17 

.500 

1.08 

1.09 

.790 

1.28 

1.31 

.690 

1.68 

1.75 

.590 

3.17 

3.67 

.490 

1.09 

1.11 

.780 

1.31 

1.34 

.680 

1.75 

1.82 

.580 

3.67 

4.56 

.480 

1.11 

1.13 

.770 

1.34 

1.37 

.670 

1.82 

1.90 

.570 

4.56 

7.00 

.470 

1.13 

1.15 

.760 

1.37 

1.41 

.660 

1.90 

1.99 

.560 

7.00 

.460 

TABLES    GIVING    VALUES    OF 


'K       FOR    CIRCULAR    THICKNESS    FOR- 
MULA 


Select   value   corresponding   to    number   of   teeth    in    pinion 
ratio  given  by  above  formula. 


Values  of  "K"  for  Different  Ratios  (In.) 

Number 

of  Teeth 

in 

1.00 

1.25 

1.50 

1.75 

2.00 

2.25 

2.50 

2.75 

3.00 

3.25 

3.50 

3.75 

4.00 

4.60 

5.00 

Pinion 

Ratios 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

and 

1.25 

1.50 

1.75 

2.00 

2.25 

2  50 

2.75 

3.00 

3.25 

3.50 

3.75 

4.00 

4,50 

5.00 

higher 

10 

020 

055 

085 

105 

125 

125 

110 

.120 

130 

140 

150 

.155 

,160 

.170 

.180 

11 

030 

075 

105 

070 

085 

095 

105 

115 

.125 

135 

140 

.145 

,150 

.155 

.160 

12  to  13 

005 

015 

025 

035 

045 

055 

065 

.075 

,085 

095 

.105 

.115 

.125 

.135 

.135 

14  to  16 

OOfl 

005 

015 

025 

035 

050 

060 

,075 

,085 

095 

.100 

.105 

.105 

.105 

.105 

17  to  19 

000 

000 

005 

015 

.025 

035 

.050 

.065 

.075 

.085 

.090 

.090 

090 

.090 

.090 

20  and  up 

oon 

000 

.000 

,005 

015 

.025 

040 

.050 

.055 

.060 

.060 

.060 

.060 

.060 

.060 

Commercial  Aviation  Developing  Through  Successful  Operation 


ONE  important  development  in  American  civilian  avia- 
tion is  the  successful  operation  of  the  Aeromarine 
Airways,  Inc.,  of  New^  York,  Key  West  and  Havana.  Con- 
vinced that  commercial  aviation  could  be  made  a  safe  and 
financially  successful  business  enterprise  if  conducted  by 
an  efficient  organization  possessing  proper  equipment,  of- 
ficials of  Aeromarine  Airvi^ays  started  their  Key  West- 
Havana  service  in  the  winter  of  1920-21.  At  the  close  of 
their  second  Southern  season  on  April  1  last,  Charles  F. 
Redden,  president,  set  to  work  checking  up  figures,  oper- 
ating costs  and  statistics.  The  books  of  the  company 
showed  that  it  had  made  money  •  but  he  wanted  to  know 
how  closely  the  practical  results  coincided  with  the  theories 
on  which  they  have  based  their  operations. 

He  found  that  Aeromarine  Airways  from  Nov.  12,  1920, 
to  April  1,  1922,  had  flown  an  aggregate  distance  of  more 
than  150,000  miles  and  carried  a  total  of  10,700  passen- 
gers— without  an  accident. 

Since  last  November  (1921)  Aeromarine  Airways  made: 
184  flights  between  Key  West  and  Havana. 

55  flights  between  Key  West  and  Miami,  Fla. 

91  flights  between  Miami  and  Bimini. 

53  flights  between  Miami  and  Nassau. 

16  flights  between  Miami  and  Palm  Beach. 
345  special  charter  and  miscellaneous  sightseeing  flights. 
In  that  period,  the  season  just  closed,  268,535  passen- 
ger miles  were  flown,  in  a  total  of  713  hours  in  the  air. 
Out  of  the  total  of  749  flights,  all  but  five  were  completed ; 
the  five  being  discontinued  because  of  weather  conditions, 
and  the  planes   returned   to  t^e   starting   point.      Not  a 


single  passenger  or  employee  was  injured  in  these  opera- 
tions. The  schedule  was  maintained  throughout  with  the 
exception  of  the  five  postponed  flights.  Three  types  of 
flying  boats  were  used:  the  11-passenger  flying  cruisers 
of  the  F.5-L  type;  the  Navy  Coast  Patrol  6-place  Hs2L 
type,  and  Aeromarine  3-place  flying  boats. 

"Efficiency  of  the  operating  personnel,  pilots  and  me- 
chanics and  officials  at  each  base,  continuous  inspection 
and  maintenance  of  aircraft,  adherence  to  the  rule  of 
'Safety  First,'  observance  of  weather  conditions  and 
knowledge  of  routes  combined  to  bring  about  this  pro- 
gressive situation,"  says  Mr.  Redden  in  his  report.  "We 
know  now  that  aircraft  can  be  operated  at  a  profit,  with- 
out endangering  lives." 


Ceylon  Builds  Rubber  Pavement 

THE  Ceylon  Public  Works  Department  is  experiment- 
ing with  rubber  for  road  paving.  A  Chilaw  bridge 
paved  with  rubber  blocks  has  stood  wear  and  tear  fairly 
satisfactorily.  The  P.  W.  D.  intends  to  experiment  on  a 
stretch  of  road  in  the  Fort  of  Colombo,  where  traffic 
is  specially  heavy.  Ceylon,  of  course,  is  a  rubber- 
producing  country  and  in  times  of  over-production  there 
may  be  the  same  justification  for  using  rubber  as  a 
paving  material  there  as  there  is  in  using  corn  as  fuel 
in  Nebraska.  But  rubber  at  50  cents  a  pound  does  not 
stand  much  chance  of  competing  with  cement  at  50  cents 
a  bag  in  road  paving  generally. 
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American  Automotive  Products  Compet 
ing  Successfully  in  World  Markets 

Some  markets  are  expanding  rapidly  while  others  are  still  far  from 
normal.  American  cars  leading  in  New  Zealand  but  England  making  rapid 
strides.     Supply  of  parts  necessary  in  Denmark  to  compete  with  Germans. 


A  GENERAL  survey  of  many  of  the  foreign  markets 
may  be  gleaned  from  the  following  reports  which 
are  for  the  most  part  obtained  from  Consular  Re- 
ports. In  several  instances  statistics  are  given  which 
show  the  extent  of  competition  between  the  leading  manu- 
facturing and  exporting  nations  of  the  world. 

It  will  be  seen  that  our  chief  competitors  are  England, 
France,  Germany  and  Italy,  and  the  strength  of  competi- 
tion varying  in  different  countries.  We  may  say  in  gen- 
eral that  the  favorable  factors  for  the  American  exporter 
are  the  products  themselves  and  their  low  price  while  the 
unfavorable  factors  are  the  rate  of  exchange  with  the 
various  countries  and  the  high  tariffs. 


Reports  to  the  Department  of  Commerce  show  that  the 
American  and  British  exporters  are  running  a  neck-and- 
neck  race  for  automotive  business  in  South  Africa.  Prices 
of  American  cars  are  lower,  but  an  active  campaign  of 
propaganda  carried  on  by  British  manufacturers  is  help- 
ing their  sales.  The  British  makers  enjoy  several  advan- 
tages in  South  Africa,  including  a  3  per  cent  preferential 
tariff;  a  sentimental  preference  declared  to  be  equal  to 
at  least  10  per  cent;  an  advantage  in  exchange  amounting 
to  10  per  cent  or  12  per  cent  and  the  advantage  of  lower 
freight  rates. 


Lower  prices  of  American  cars  as  compared  with  those 
of  European-made  motor  vehicles  have  offset  almost  en- 
tirely the  effects  of  adverse  exchange  and  high  duties  in 
Trinidad,  British  West  Indies.  There  now  are  registered 
1961  motor  vehicles  in  the  colony,  or  about  double  the 
number  three  years  ago.  This  includes  about  200  motor 
trucks.  Imports  in  1921  were  only  about  100,  but  in  1920 
they  were  624,  all  but  18  of  which  were  from  the  United 
States.  The  present  demand  is  relatively  much  larger  for 
motor  trucks  than  for  passenger  cars.  The  trucks  are 
used  chiefly  for  the  transportation  of  cocoa  and  in  the 
petroleum  district.  There  also  has  arisen  a  demand  for 
buses. 


British  imports  of  motor  vehicles  in  March  were :  Cars 
and  cabs,  887  as  compared  with  696  in  March,  1921 ;  trucks 
59,  as  compared  with  172 ;  passenger  car  chassis  636,  as 
compared  with  285;  motorcycles  119,  as  compared  with  25. 
The  big  increase  in  imported  car  chassis  is  explained  by 
the  reductions  in  prices  of  certain  American  cars.  Ex- 
ports of  British  motor  vehicles  in  March  were :  Cars  and 
pabs  126,  as  compared  with  227  in  March,  1921;  trucks  41, 
as  compared  with  65;  chassis  67,  as  compared  with  115; 
motorcycles  709,  as  compared  with  817.  These  figures 
reflect  the  effect  of  the  labor  trouble  to  a  small  degree. 


Ground  lost  in  New  Zealand  by  British  motor  manufac- 
turers during  the  war  is  now  being  made  up,  according 
to  a  report  in  the  London  Times. 


From  figures  furnished  by  the  Customs,  the  New 
Zealand  Motor  Trade  Association,  Inc.,  has  made  deduc- 
tions which  are  as  follows: 

Origin  of  Imports                              1919             1920  1921 

Cars                                          Per  cent  Per  cent  Per  cent 

Canada    54                 44  32 

United  States         44                 46  42 

Great  Britain  2                 10  20 

Continent     . .  6 

Trucks  and  Lorries 

Canada    70  98  35 

United  States  27  26  30 

Great  Britain  3  16  29 

Continent     .  .  6 

Total  values,  including  chassis. £1,125,088  £2,921,173  £1,210,762 

1921 

Origin  of  Imports  of  Tires,  Tubes,  etc.       Value  Per  cent 

United  States £247,383  34^ 

Australia     160,459  22^^ 

France   134,120  19 

Great  Britain   66,174  9 

Canada     65,062  9 

Italy  40,554  5 

Belgium     531  1 

£714^83       100 
The  values  are  fair  market  values  in  countries  of  export  at 
time  of  shipment,  plus  10  per  cent. 

New  Zealand  can  offer  but  a  limited  market  for  the 
higher  priced  English  cars,  but  the  desire  to  possess 
them  persists.  The  cheaper  American  or  Canadian  cars 
meet  the  needs  of  people  of  moderate  means. 

There  are  79,500  passenger  cars,  5400  trucks  and  35,000 
motorcycles  registerea  in  Australia.  The  majority  of  the 
passenger  cars,  32,000,  are  in  New  South  Wales  and  Vic- 
toria, which  has  22,000  passenger  vehicles. 

Exports  of  Italian  motor  vehicles  are  increasing  as  a 
result  of  recovery  in  the  home  industry.  Italian  cars  are 
selling  particularly  well  in  Rumania,  Bulgaria  and  Jugo- 
slavia. The  co-operative  land  movement  is  growing 
steadily,  and  more  than  500,000  acres  were  cultivated  co- 
operatively last  year.  This  suggests  a  growing  market  for 
tractors  and  trucks. 

A  recent  census  of  automobile  truck'?  in  Naples,  Italy, 
showed  about  2500,  the  major  portion  of  which  were  old 
stock  Italian  army  motor  equipment  disposed  of  by  the 
government  to  private  firais  and  individuals.  The  most 
popular  truck  in  use  is  the  2i2-ton  Fiat  equipped  with 
pneumatic  tires  and  double  rear  wheels  of  the  disk  type. 
There  is  said  to  be  little  opportunity  for  the  sale  of  Amer- 
ican trucks  because  of  the  fact  that  all  American  automo- 
tive equipment  must  pay  a  high  import  duty. 

Approximately  3000  passenger  automobiles,  400  trucks 
and  500  motorcycles  are  used  in  Bilboa,  Spain,  of  which 
30  per  cent  are  of  American  make. 
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The  sale  of  automobiles  in  Spain  on  a  consignment  basis 
by  German,  French  and  Belgian  manufacturers  has  been 
threatening  the  American  automobile  market  in  that  coun- 
try, and  the  depreciation  of  the  monetary  systems  in  these 
three  countries  is  a  decided  factor  in  their  favor.  How- 
ever, recent  reports  indicate  that  automotive  business  con- 
ditions are  improving.  Representatives  of  American  firms 
report  increased  sales.  A  much  larger  volume  of  business 
it  is  expected  will  result  from  the  recent  tariff  which  went 
into  effect  on  April  17  with  an  average  of  somewhat  lower 
rates. 


In  Hungary  there  are  very  few  American  passenger 
cars,  trucks  or  motorcycles,  due  to  the  high  import  duty 
and  the  low  purchasing  value  of  the  Hungarian  crown. 
German  and  Italian  cars  are  well  known  and  favored.  It 
is  estimated  that  there  are  3000  passenger  cars  in  Hun- 
gary, about  one-half  of  which  are  in  running  order.  The 
motor  trucks  number  about  200  and  motorcycles  about 
600.  A  good  car  can  be  bought  in  Hungary  now  for  about 
2,500,000  Austrian  crowns,  although  a  few  of  the  smaller 
cars  can  be  sold  at  a  less  amount. 


American  exporters  are  advised  that  if  they  expect  to 
do  any  business  in  Denmark  it  will  be  necessary  to  carry 
a  full  stock  of  parts  and  accessories  due  to  German  com- 
petition. At  the  present  time  German  competition  is 
strong  in  this  market  and  is  undoubtedly  the  cause  of  the 
constant  fluctuations  in  automotive  prices.  American  cars 
are  under  the  additional  handicap  of  high  taxation  on  any 
car  over  10  taxable  horsepower,  which  amounts  to  about  30 
horsepower,  American  rating. 


The  vital  need  of  machine  power  in  Turkey  has 
become  obvious  and  urgent,  as  a  result  of  the  exhaus- 
tion of  the  available  supply  of  animals  in  the  long- 
drawnout  wars,  most  of  the  draft  animals  having  been 
used  for  cavalry  and  artillery  purposes  and  many  of 
them  to  supply  food  for  the  soldiers.  Consequently  a 
demand  is  arising  for  the  tractor  and  the  plow,  says 
Consul  General  Ravndal  in  a  report  to  the  Department  of 
Commerce.  American  tractors,  as  well  as  other  Ameri- 
can-made farm  machinery,  possess  a  fine  reputation  in 
Turkey,  and  at  present  dominate  the  market.  The  Hahne- 
mann (German),  Fiat  (Italian)  and  Renault  (French) 
tractors  are  in  the  field,  but  they  cannot  compete  suc- 
cessfully with  the  American  machines  which  are  being 
offered.  The  chief  desiderata  are  price,  efficiency  and 
simplicity  and  the  American  tractors  have  been  found 
to  fill  these  requirements. 


Of  the  400  automobiles  in  Salvador  only  330  are 
in  actual  use,  according  to  a  report  to  the  Department 
of  Commerce  by  Vice  Consul  Franklin,  San  Salvador. 
Eight  are  of  European  make,  the  rest  American.  As 
millimeter  clincher  tires  are  not  imported  from  Europe, 
car  owners  have  been  forced  to  change  the  rims  to  re- 
ceive American  size  tires.  Due  to  the  very  rough  and 
mountainous  roads,  oversize  tire  equipment  is  quite  com- 
mon. Seventy-five  per  cent  of  the  tires  sold  are  of  cord 
construction.  American  tires  are  regaried  as  superior 
to  the  European  makes,  they  arrive  in  much  less  time 
and  are  in  fresher  and  better  condition  upon  arrival 
than  those  from  Europe.  American  and  European  prices 
delivered  are  practically  on  a  par,  though  there  is  a 
tendency  for  European  prices  to  drop  from  time  to 
time.  Distribution  is  effected  through  exclusive  agents 
who  sell  at  retail.  No  mileage  guarantees  are 
given   as  a  rule.       Terms  vary,  though  they   are  gen- 


erally 60  days'  draft  after  arrival  of  goods.  Some 
European  manufacturers  are  offering  60  to  90  days,  and 
when  the  individual  case  will  warrant  it,  it  would  be  well 
for  American  firms  to  meet  this  practice.  The  average 
car  owner  uses  from  4  to  5  tires  per  year.  Red  inner 
tubes  are  preferred. 

There  are  about  15  trucks  in  use,  nearly  all  of  which 
employ  solid  tires.  American  motorcycles  and  tires 
dominate  the  market  entirely. 


Latest  statistics  show  that  there  are  740  tractors  in 
Tunis,  ranging  from  10  to  70  hp.  Of  these,  580  are 
American,  95  French  and  20  British.  Ten  to  20-hp.  trac- 
tors are  most  popular  in  French  North  Africa, 


A  census  of  motor  vehicles  in  Cuba  indicates  that  there 
are  about  20,000  on  the  island  at  this  time.  About  half 
the  number  are  in  Havana,  which  is  known  as  a  city  of 
taxicabs.  The  registration  of  motor  trucks  shows  2923 
with  30  trailers. 


American  motor  vehicles,  especially  the  heavy  types,  are 
popular  in  Poland  chiefly  because  of  the  surplus  war  stock 
sent  into  that  country.  Sales  at  this  time  are  hampered 
by  the  low  value  of  the  Polish  mark  and  the  high  price  of 
gasoline.  The  Poles  have  consequently  turned  their  at- 
tention to  the  lighter  cars  with  a  lower  gasoline  consump- 
tion. With  the  exception  of  motor  equipment  for  agri- 
cultural purposes  the  motor  vehicles  in  Poland  are  largely 
concentrated  in  the  cities. 


There  are  some  250  privately  owned  motor  cars 
and  trucks  in  Smyrna,  practically  all  of  American 
manufacture,  says  Consul  General  Horton,  in  a  recent 
report  to  the  Commerce  Department.  Ten  per  cent  of  the 
cars  are  equipped  with  metric  clincher  tires,  50  per  cent 
with  inch  clincher  tires,  and  40  per  cent  with  straight 
sides.  Ninety  per  cent  of  the  cars  are  equipped  with 
fabric  tires  because  of  their  lower  price.  American  tires 
are  more  popular  than  foreign  makes  and  compare  favor- 
ably in  price,  which  is  the  controlling  factor  rather 
than  quality.    The  roads  are  bad  and  very  severe  on  tires. 


The  possibility  of  automobile  imports  in  Nanking  Con- 
sular District  of  China  is  reported  to  be  remote,  accord- 
ing to  reports  received  by  the  Bureau  of  Foreign  and 
Domestic  Commerce.  In  the  district  comprising  90,000 
square  miles  having  60,000,000  population,  the  census 
figures  show  there  are  only  300  miles  of  automobile  roads. 
Roadbuilding  enterprises  are  reported  to  be  in  progress 
and  plans  for  a  large  amount  of  road  construction  are  now 
being  undertaken  by  the  states. 

Due  to  this  lack  of  roads  the  district  offers  only  a 
limited  market  at  the  present  time  for  American  motor 
vehicles,  but  one  which  in  the  coming  decade  will  in  all 
probabilities  attain  considerable  dimensions. 

As  the  present-time  market  demands  are  limited  and 
as  the  three  localities  in  which  motor  vehicles  are  in  actual 
use  are  widely  separated,  there  are  no  firms  in  this  dis- 
trict conducting  direct  import  of  motor  vehicles  or  acces- 
sories. The  demands  of  this  market  are  supplied  from 
Shanghai.  For  the  present  any  connection  made  in  that 
city  by  American  manufacturers  may  be  considered  as 
covering  the  subsidiary  markets  of  the  Nanking  District. 
Exact  figures  as  to  the  number  of  automobiles  in  the  dis- 
trict was  not  available,  but  it  is  estimated  that  over  90 
per  cent  of  the  motor  vehicles  now  in  use  in  this  district 
are  of  American  manufacture. 
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Study  the  Individual  Worker  to  Solve 
the  Human  Problems  of  Industry 

This  is  one  essential  principle  brought  out  in  Harry  Tipper's  new  book, 
"Human  Factors  in  Industry."  The  volume  is  fundamental  in  character 
and  forceful  as  to  treatment.  The  present  upward  swing  of  industrial  ac- 
tivity makes  this  discussion  of  industral  relationships  especially  timely. 

By  Norman  G.  Shidle 


HARRY  TIPPER  is  business  manager  of  Automotive  lished  by  the  Ronald  Press  Company  of  New  York  City. 
Industries.  Consequently,  we  felt  it  best  to  make  To  discuss  adequately  a  book  of  this  fundamental  char- 
„„  ^^^ — ^-  ,,„-+i,  v,,-vv,  K^f^^^  „r^  ^r.^A  <-i,;c  V,,,,,,      acter  in  a  brief  review  is  difficult.    The  best  the  reviewer 

can  do  is  to  give  some  idea  of  the  topics  covered  and  the 
conclusions  drav^n,  leaving  to  those  interested  the  pleasant 
task  of  reading  the  full  text  for  themselves. 

Three  ideas  stand  out  promi- 
' ■ nently  in  this  book: 

1.  The  study  of  industrial 
relations  must  be  approached 
from  the  standpoint  of  the  in- 
dividual— his  development,  his 
reaction  to  his  work,  the  effect 
of  education  upon  that  reaction, 
the  effect  of  mental  and  physi- 
cal fatigue,  his  attitude  toward 
management,  etc. 

2.  There  is  greater  need  for 
decentralization  in  industry 
than  for  further  centralization. 
As  centralized  control  increases, 
the  necessity  for  supervision  in- 
creases, until  at  a  certain  point 
efficiency  begins  to  decrease. 
Efficiency  can  best  be  developed, 
in  the  long  run,  through  the 
development  of  the  individual 
capacities  of  the  various 
workers. 

3.  A  better  leadership  is 
necessary'.  The  emplo\er  in 
olden  times  was  the  master 
craftsman  and  held  his  posi- 
tion of  leadership  by  reason  of 
his  constantly  visible  superior- 
many  executives  will  not  agree  7:;^::::::^^^:;:;;^^;:^::;;^;:::::::::::^::::::;::;;;:^^  ity  as  a  workman.  Modern  in- 
with  all  of  Tipper's  conclusions.  dustry  does  not  tend  to  develop 
The  logic  and  clarity  of  the  reasoning  leading  to  those  leaders.  Workers  are  bound  to  have  leaders,  whether  from 
conclusions,  however,  as  brought  out  in  the  book  is  certain      their  own  ranks,  from  the  labor  unions  or  from  employers. 


ARRY  TIPPER  is  business  manager  of  Automotive 
Industries.  Consequently,  we  felt  it  best  to  make 
an  agreement  with  him  before  we  read  this  new 
book  of  his  that  we  could  say  all  the  unkind  things  about 
it  that,  as  an  editor,  we  take  pleasure  in  saying  about  the 
writings  of  others.  This  critical  pleasure  is  not  due  to 
any  inherent   maliciousness   in 

our  nature,  but  probably  to  that     ■ 

very  human  characteristic  of 
desiring  to  do  unto  others  as 
they  do  unto  you.  Anyhow,  we 
had  our  critical  pencil  all  sharp- 
ened to  a  fine  point. 

Having  read  Tipper's  senti- 
ments on  the  problems  of 
human  relation  in  industry  as 
expressed  in  our  columns  for 
the  last  two  or  three  years,  we 
had  some  idea  of  what  to  ex- 
pect. We  expected  something 
very  good.  But  we  still  had 
hopes  of  getting  a  chance  to 
play  the  critic.  We  have  been 
disappointed. 

We  are  forced  to  state  that 
"Human  Factors  in  Industry" 
is  a  brief,  forceful  and  interest- 
ing analysis  of  the  factors 
underlying  the  human  elements 
in  industrial  organization,  and 
that  it  contains  the  clearest  and 
most  fundamental  thinking 
that  has  been  made  public  on 
this  subject. 

Before   reading   this   volume 


CONCERNING  human  relations  in  indus- 
try Harry  Tipper  says: 
"It  is  not  possible  to  provide  more  knowl- 
edge to  the  individual,  increase  his  ambi- 
tion and  quicken  his  desires,  and  at  the  same 
time  demand  that  he  limit  himself  to  work 
that  is  becoming  more  automatic  in  its  char- 
acter and  less  intelligent  in  its  necessities." 

"The  expressed  obligations  representing 
the  moral  advancement  of  the  social  organi- 
zation have  become  so  separated  from  the  in- 
dustrial o]bligations  that  there  is  no  co-opera- 
tion between  the  two  and  the  social  rewards 
are  not  in  any  way  related  to  the  business 
morality." 

"In  principle  there  is  no  difference  be- 
tween the  actions  of  the  manufacturers'  or- 
ganizations upon  labor  matters  and  the  ac- 
tions of  a  trade  union.  The  group  of  em- 
ployers are  concerned  with  maintaining  as 
much  control  of  labor  as  possible,  while  the 
group  of  workers  are  concerned  with  estab- 
lishing their  own  objects  as  far  as  possible." 


to  make  converts — and  is  certain  to  be  of  practical  value 
to  automotive  executives  in  handling  the  problems  of  in- 
dustrial organization  which  are  again  becoming  pressing. 

Automotive  production  has  swung  rapidly  upward  dur- 
ing the  last  four  months.  Unemployment  has  materially 
decreased  and  a  shortage  of  workers  of  certain  kinds  is 
already  reported  in  important  manufacturing  centers.  All 
the  problems  of  labor  and  industrial  relationships  bid  fair 
to  become  more  or  less  acute  again,  after  a  year  and  a 
half  of  comparative  quiescence. 

Thus,  the  publication  of  "Human  Factors  in  Industry" 
by  Harry  Tipper  is  opportune.    The  volume  is  being  pub- 


Leadership  must  be  given  and  developed. 

Building  up  his  discussion  of  these  points,  Tipper  treats 
the  principles  behind  labor  union  growth  in  Great  Britain 
and  in  America  and  points  out  the  differences.  He  shows 
the  effect  of  increased  specialization  upon  our  social  organ- 
ization and  says  that  "the  progress  of  the  social  organiza- 
tion must  be  made  as  a  whole,  if  we  are  to  continue  its 
development  without  disaster.  This  separation  of  the 
home,  the  occupation,  and  the  school,  until  they  possess 
little  or  no  visible  connection  with  one  another,  has  altered 
the  whole  aspect  of  industry.  .  .  .  The  effect  of  this  is 
seen  in  the  constant  struggle  of  different  groups  of  the 
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population  to  advance  their  position  as  a  group,  without 
respect  to  the  difficulties  such  advancement  may  impose 
upon  the  whole  structure,  and  therefore  the  limitations 
that  may  be  put  upon  their  own  development.  ...  At 
present  there  is  no  direct  training  in  the  necessary  morals 
of  industry,  and  the  only  moral  training  which  exists  has 
no  visible  connection  with  the  industrial  life." 

Manufacturers'  organizations  are  discussed  very  frankly 
and  collective  bargaining  as  related  to  the  balance  of  power 
in  industry  is  treated  in  detail.  The  failures  of  present 
group  organization  are  pointed  out  and  many  of  the 
typical  experiments  in  industrial  representation  are  crit- 
ically examined. 

"Incentive"  and  "Fatigue" 

Two  specially  good  chapters  are  those  on  "Incentives" 
and  "Fatigue."  In  the  former,  the  five  factors  of  incentive 
are  listed  as  follows : 

1.  The  visible  object  of  the  work. 

2.  The  importance  of  the  visible  object. 

3.  The  opportunity  for  individual  expression  or  skill. 

4.  The  character  of  the  surroundings. 

5.  The  reward. 


The  relation  of  these  factors  to  actual  practice  is  dis- 
cussed and  methods  of  applying  principles  to  production 
practice  are  laid  out. 

The  chapter  on  "Industrial  Relations'  Departments" 
points  out  the  possibilities  and  limitations  of  such  depart- 
ments and  emphasizes  the  dangers  of  attempts  to  stand- 
ardize methods  and  technique  at  the  present  time.  It 
shows  the  necessity  for  a  careful  study  of  human  problems 
by  every  executive  who  has  any  workers  under  his  super- 
vision. 

Bonus  schemes  are  discussed,  as  well  as  the  open  shop 
and  the  failure  of  both  employers  and  labor  unions  to 
approach  the  human  problem  from  a  sound,  constructive 
angle. 

To  those  who  have  followed  Harry  Tipper's  articles  in 
Automotive  Industries,  this  volume  will  be  a  welcome 
summary,  in  logical  and  clear  form,  of  the  various  ideas 
and  ideals  that  have  been  expressed  from  time  to  time. 
The  book  is  a  complete,  fundamental  study  of  the  human 
problem,  however,  and  is  in  no  sense  a  series  of  articles. 

To  those  who  are  unfamiliar  with  the  articles,  the  book 
will  give  a  wealth  of  new  ideas  on  this  most  important 
industrial  problem. 


Weston  Pneumatic  Cushion  Wheel 
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A  TRUCK  wheel  with  a  pneumatic  cushion  between  the 
rim  and  the  hub  is  being  manufactured  by  the 
Weston  Wheel  Mfg.  Co.  The  hub  of  the  wheel  is  made  in 
the  form  of  a  five  armed  spider.  Its  arms  are  forked  at 
the  outer  ends  to  take  linkages  which  bear  on  the  inner 
surface  of  the  double  tube  pneumatic  cushion  by  means 
of  driving  pins  and  supporting  rollers.  The  driving  pins 
bear  on  what  are  called  post  plates  which  are  in  the  form 
of  cylindrical  half 
shells  riveted  to 
the  inside  of  the 
cushion  cover,  and 
the  rollers  bear  on 
wear  plates  which 
are  concentric 
with  the  wheel  and 
are  also  riveted  to 
the  inside  of  the 
cover.  All  bear- 
ings of  the  linkage 
are  provided  with 
self-  lubricating 
bushings.  The  in- 
ner tube  and  cover 
of  the  pneumatic 
cushion  are  made 
with  five   recesses 

on  their  inner  side  into  which  the  post  plates  are  fitted.  It 
will  readily  be  understood  that  the  radial  loads  are  taken 
up  chiefly  on  the  wear  plates,  while  the  tangential  loads, 
both  driving  and  braking,  are  taken  up  mainly  on  the 
post  plates.  The  posts  are  made  of  nickel  steel.  Pro- 
vision is  also  made  for  taking  up  laterd  shocks  on  the 
wheels.  The  nickel  steel  posts  surrounded  by  the  post 
plates  are  forced  into  bosses  on  an  inward  flange  of  the 
rim  which  takes  the  felloe  band.  On  the  rear  wheel  there 
is  a  dust  cover  fastened  to  the  rim  which  covers  the  whole 
wheel,  including  the  hub.  On  the  front  wheel  there  is  a 
similar  cover,  but  the  outer  end  of  the  front  hub  projects 
through  this  cover.     From  the  cushion  the  drive  is  trans- 


Weston    pneumatic   wheel 


mitted  to  the  rim  by  friction,  which  is  materially  in- 
creased by  casting  the  inner  surface  of  the  rim  with  five 
flats. 

The  object  aimed  at  in  the  design  of  this  wheel  is,  of 
course,  to  relieve  the  shocks  to  which  a  heavy  truck  wheel 
is  subjected  and  which  are  very  destructive.  This  includes 
both  the  road  shocks  and  the  driving  and  braking  shocks. 
A  maximum  cushioning  range  of  1%  in.  is  obtained  which 
is  very  much  greater  than  the  slight  cushioning  range  of 
the  solid  rubber  tires.  It  is  claimed  that  the  life  of  the 
solid  rubber  tires  is  very  greatly  increased  as  a  result  of 
the  reduction  in  shocks  due  to  the  cushion.  A  Weston 
rear  wheel  designed  for  a  Packard  3y2-ton  truck  weighs 
860  lb. 


Commutator  Dressing  Stone 

A  TOOL  which  is  designed  to  make  it  unnecessary  to 
remove  an  armature  from  the  generator  when  it  has 
become  necessary  to  true  up  and  smooth  the  commutator 
has  been  put  out  by  the  Martindale  Electric  Co.  It  con- 
sists of  a  handle  with  a  block  of  artificial  abrasive  stone 
at  each  end,  one  block  being  coarse  and  the  other  fine. 
Each  stone   is   said   to   grind   at   least  ten   commutators. 

COARSE  ' 


FINE 
■mperlal    dressing    stone    for    use    on    commutators 

The  abrasive  is  an  insulating  material;  it  is  said  not  to 
be  injurious  to  the  mica  and  to  be  usable  on  commutators 
of  machines  of  all  voltages.  The  stones  are  made  L-shaped, 
to  permit  their  use  at  any  angle.  Ordinarily  when  a 
commutator  becomes  slightly  rough  it  is  trued  up  or 
smoothened  with  a  piece  of  sand  paper,  but  this  will  not 
cut  down  projecting  strips  of  mica.  The  tool  is  known 
as  the  Imperial  automobile  commutator  stone. 
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The  Argentine  Is  Buying  American 

Automotive  Products 

Excellent  wheat  and  com  crops,  together  with  large  increases  in  wool  and 
hide  exports,  have  brought  Argentina  back  into  the  buying  market.  Crisis 
in  livestock  industry  passing.  Nearly  five  hundred  American  cars  were 
sold  to  this  market  in  March.    Financial  condition  fundamentally  sound. 

By  M.  T.  Meadows 


TO-DAY  the  products  of  the  American  automotive 
industry,  especially  of  that  section  dedicated  to 
the  production  of  popular-priced  passenger  cars, 
find  their  way  into  every  city,  town  and  rural  district  of 
Argentina — merchants,  manufacturers,  professional  men 
and  the  moneyed  classes  in  the  cities  are  no  more  de- 
sirous of  owning  a  car  than  the  prosperous  farmers  of 
the  grain  growing  regions  or  the  substantial  cattle  men 
on  the  grassy  plains. 

Prospects  for  cars  are  still  to  be  found  among  the 
owners  of  vineyards  and  fruit  orchards  of  Mendoza,  the 
cane  growers  of  Tucuman  and  Jujuy  and  the  cotton 
planters  of  the  Chaco.  Lonely  goat  herders  in  the  hills 
of  Salta,  like  their  colleagues  who  pasture  millions  of 
sheep  on  the  wind-swept  ranges  of  Chubut  and  Santa 
Cruz,  look  forward  to  the  day  when  the  bleakness  of  their 
surroundings  will  be  lessened  through  good  roads  and 
automobiles.  Mine  owners  in  San  Luis,  San  Juan  and 
Catamarca  too  have  their  transportation  problems  which 
only  motor  cars  and  trucks  can  solve,  while  the  lumber- 
men of  Santiago  del  Estero  and  Misiones  see  in  motor 
transportation  a  valuable  ally.  Yerba  Mate  interests, 
rice  growers  and  tobacco  planters  in  fertile  sections  of 
the  country  are  also  producers  of  wealth,  a  portion  of 
which  is  spent  on  automotive  products.  Truck  and  dairy 
men,  as  well  as  those  engaged  in  the  poultry  business, 
are  not  to  be  overlooked.  In  fact,  there  are  but  few 
lines  of  American  manufactures  which  encounter  more 
universal  demand  in  Argentina  than  those  turned  out 
by  makers  of  motor  vehicles  and  their  accessories. 

Sales  Depend  on  Exports 

Given  the  universal  demand  for  cars  already  created, 
the  rate  at  which  the  Argentina  market  absorbs  them 
logically  depends,  within  the  bounds  of  the  presdnt-day 
population,  upon  the  purchasing  power  of  the  country. 
This  purchasing  power  in  turn  is  determined  exclusively 
by  the  export  demand  for  Argentina's  foodstuffs  and 
raw  materials,  as  well  as  upon  the  prices  these  bring  in 
the  consuming  markets  of  Europe  and  the  United  States. 
Consequently  a  clear  conception  of  the  present  status 
and  the  future  prospects  of  the  local  automotive  market 
can  only  be  gained  when  a  full  understanding  is  had  of 
what  is  occurring  in  Argentine  exports. 

Since  1914  Argentina's  capacity  for  production  has 
expanded  on  a  scale  proportionate  to  that  of  the  United 
States.  Consequently  the  country  was  never  in  a  better 
position  to  produce  real  economic  wealth  than  to-day. 
Moreover,  her  production  is  limited  to  foodstuffs  and 
raw  materials,  which  constitute  prime  necessities.  These 
may  be,  for  determined  reasons,  a  temporary  drug  on 


consuming  markets,  but  such  cannot  be  the  case  over  a 
long  period  of  time.  It  is  reasonable  to  assume,  there- 
fore, that  Argentina,  holding  as  she  does  the  largest 
exportable  surpluses  in  her  history,  will  continue  the 
progress  toward  the  recovery  which  set  in  during  the 
closing  months  of  1921. 

The  list  of  Argentina's  minor  export  items  is  a  long 
one.  Each  of  these  naturally  affect  the  purchasing 
power  of  those  engaged  in  their  production.  But  fully 
80  per  cent  of  Argentina's  exports  are  limited  to  a  few 
bulk  commodities:  Livestock  industry' — beef,  mutton, 
pork,  wool  and  hides;  farm  produce — wheat,  corn  and 
linseed.  Prosperity  or  hard  times  are  accurately  shown 
when  the  movements  of  these  are  traced  on  Argentina's 
graph.  With  these  commodities  as  a  guide,  let -us  ex- 
amine the  present  state  of  general  business  conditions 
in  Argentina: 

Wheat  Crop  Portends  Buying 

The  1921-22  wheat  crop  has  been  good  both  in  yield 
and  quality.  From  January  1  to  April  7  1,352,257  tons 
have  been  sold  at  remunerative  prices  against  579,820 
tons  for  the  same  period  of  1921.  The  exportable  surplus 
now  on  hand  is  2,880,896  tons.  The  prospects  of  dispos- 
ing of  the  entire  crop  are  promising  and  the  market 
tendency  is  toward  further  strength.  An  increase  of 
10  per  cent  in  prices  has  taken  place  since  Januarj-  1. 
With  the  exception  of  tne  southern  part  of  the  province 
of  Buenos  Aires  and  certain  districts  of  the  Pampa  Cen- 
tral, the  wheat  farmers  are  in  good  shape.  They  have 
purchased  a  large  percentage  of  the  cars  sold  since 
January  1,  and  it  is  upon  them  that  the  local  dealers 
must  depend  for  the  bulk  of  sales  during  months  to 
come. 

Weather  conditions  throughout  li\e  growing  season  of 
the  present  corn  crop  have  been  exceptionally  favorable. 
Corn  exports  in  1922,  however,  464,364  tons,  are  barely 
in  excess  of  those  for  the  same  period  in  1921;  namely, 
420,530  tons.  They  are  hardly  one-half  of  what  they 
were  in  1920. 

Prices  are  remunerative,  and  were  it  possible  to  mar- 
ket the  3,878,000  tons  on  hand — which  is  to  be  expected 
— farmers  in  the  corn  belt  around  Rosario  should  be  in 
a  position  to  purchase  motors  and  supplies  liberally. 

Linseed  exports  this  year  have  fallen  below  those  of 
1921—212,609  tons  against  354,684  tons.  It  is  believed 
that  the  demand  for  the  stock  on  hand,  1,248,412  tons, 
will  be  slack  and  prices  comparatively  weak. 

Broadly  speaking,  the  Argentine  grain  trade  is  back 
to  normal  and  is  to-day  the  mainstay  of  the  business  life 
of  the  country.     Farmers  have  bought  the  majority  of 
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ARGENTINA 
The  Agricultural  Wealth  of  Its  Provinces 


Buenos  Aires 


7,540,354 

33,32S,807 

3,148,283 

5,382,250 


cattle 
sheep 
horses 
acres 

wheat 
4,555,000  acres 

corn 


50.167 

cattle 

4,686,270  sheep 

45,564 

horses 

San  Juan 

179.998 

cattle 

185,415  sheep 

52,104 

horses 

17.500 

acres 

wheat 

22.500 

acres 

com 

63,000 

acres 

vineyards 

San  Luis 

826,298 

cattle 

1.309.624  sheep 

263,049 

horses 

115.000 

acres 

wheat 

127.500 

acres 

com 

Formosa 

363,801 

cattle 

54.827 

sheep 

20,278 

horses 

Catamarca 

880.356  cattle 
216.841  sheep 

71.759  horses 

43.750  acres 

corn 


Chaco 

637,417  cattle 
22.003  horses 
19,250  acres 

corn 
5,750  acres 

sugar 


Chubut 

678,011  catUe 
4,437,351  sheep 
207,682  horses 
12,500  acres 

wheat 


Cordoba 

2,109,286  cattle 
2,909.935  sheep 
1,248,601  horses 
5,125,000    acres 

wheat 
11,125.000  acres 

linseed 
1,500,000  acres 

com 

Jujuy 

172,199  cattle 
1,014,948  sheep 
39,177  horses 
26,250  acres 

com 
24,500  acres 

sugar 

La  Rioja 

696.939  cattle 
213.671  sheep 
77.311  horses 
8.750  acres 

wheat 
21.875  acres 

com 

Los  Andes 

3.000  cattle 
127.000  sheep 

Missiones 

175,016  cattle 

405.183  horses 

41,250  acres 

corn 

Santiago  del 
Estero 

1.173.987  cattle 
1,210,891  sheep 
261,210  horses 
25,000  acres 

wheat 
132.500  acres 

com 


Corrientes 

5.706.971  cattle 
5,345,311  sheep 
746,172  horses 
155,000  acres 

com 
28,125  acres 

tobacco 


Entre  Rids 

2,508.501  cattle 
6.731,455  sheep 
798.899  horses 
826.500  acres 

wheat 
1,008,500  acres 

linseed 


Neuquen 


276.390 

858,432 

131.086 

17.500 


cattle 
sheep 
horses 
acres 

wheat 


Pampa  Central 


272.390 
6.464.514 

360,451 
2,257,500 


cattle 
sheep 
horses 
acres 

wheat 


Rio  Negro 

351.920  cattle 
6.809.795  sheep 
228.418  horses 
16,250  acres 

wheat 


Salta 


851,788 
592.873 
122.805 
120.000 


cattle 
sheep 
horses 
acres 

corn 


Santa  Fe 

4,699,150  cattle 
1,676.524  sheep 
1.140,253  horses 
2,593,100  acres 

wheat 
3.125,000  acres 

corn 

1,391,250  acres 

linseed 


Tierra  del  Fuego 

18,376  cattle 
2,100.667  sheep 
12,771  horses 

Mendoza 

358,024  cattle 

859.526  sheep 

164.961  horses 

40,000  acres 

corn 

138,500  acres 

vineyards 

Tucuman 

766.088  cattle 
240.003  sheep 
156.870  horses 
102.500  acres 

com 

227.500  acres 

sugar 
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cars  sold  during  the  past  spring  and  summer  selling 
season,  and  they  must  be  depended  upon  to  absorb  a  big 
percentage  of  the  comparatively  heavy  importation  of 
cars  nove  under  way. 

The  livestock  industry  of  Argentina  is  writhing  under 
the  severest  blow  received  during  a  lifetime.  The  de- 
cline in  prices  from  inflated  levels  has  not  only  been 
spectacular  but  unprecedented  in  the  history  of  the 
republic.  The  general  run  of  cattle,  when  a  demand  can 
be  found,  is  sold  at  from  5  to  15  per  cent  of  their  value 
a  year  and  a  half  ago.  These,  however,  are  nominal 
prices,  for  the  supply  is  far  in  excess  of  the  demand. 
Breeders  in  sections  far  removed  from  consuming  cen- 
ters find  that  the  market  value  of  their  stock  will  not 
pay  cost  of  transportation  and  many  renters  face  bank- 
ruptcy, since  the  sale  of  their  cattle  holdings  will  not 
pay  a  year's  rental.  Those  who  during  1920  were  owners 
of  thousands  of  heads  and  who  placed  a  small  mortgage 
on  their  stock  to  expand  their  business  cannot  now  pay 
off  a  $10,000  mortgage  which  was  placed  a  year  ago  on 
stock  worth  $100,000,  even  though  they  sell  every  animal 
they  have.  Under  such  circumstances  it  is  exceedingly 
difficult  to  sell  automobiles  to  cattle  men,  who  make  up 
normally  the  largest  body  of  buyers  in  the  republic.  It 
is  true  that  some  of  these  during  the  prosperous  times 
of  war-inflated  prices  made  provisions  against  hard 
times.  However,  in  Argentina  as  in  other  countries, 
business  foresight  is  not  a  gift  of  the  many  but  the  rare 
possession  of  the  few.  Consequently  the  cattle  people 
with  cash  reserves  are  the  exception  rather  than  the 
rule. 

Time  Payments  Not  Favored 

Some  importers,  in  order  to  stimulate  sales,  are  offer- 
ing cars  on  time.  This  policy  is  not  productive  of  real 
results,  for  so  large  a  portion  of  the  present-day  tribula- 
tions of  Argentine  cattle  men  may  be  ascribed  directly 
to  the  alacrity  with  which  they  assumed  credit  obliga- 
tions heretofore  that  there  is  little  inclination  to  take 
advantage  of  credit  terms.  The  lack  of  confidence  in 
the  ability  of  the  cattle  business  to  "come  back"  in  the 
near  future  is  also  responsible  for  the  wariness  of 
ranchers  in  parting  with  their  hoarded  cash  reserves  or 
assuming  any  new  obligations. 

Fortunately  in  this  crisis  the  cattle  interests  of  the 
country  are  finding  in  the  "Banco  de  la  Nacion  Argen- 
tina" their  friend  in  need.  Long  time  loans  are  being 
granted  at  a  low  rate  of  interest  and  small  amortizations. 
Great  leniency  is  shown  in  renewals  and  foreclosures  of 
cattle  mortgages  are  postponed  to  the  very  limits  of 
prudence.  All  manner  of  artificial  remedies  have  been 
proposed  for  righting  the  situation,  but  none  of  these 
have  proved  worthy  of  serious  consideration.  The  re- 
cently established  Livestock  Exchange  (Bolsa  de  Cotiza- 
cion  de  Productos  Ganaderos)  for  regulating  prices  and 
trade  in  livestock  and  the  products  derived  therefrom  is, 
however,  a  direct  result  of  the  present  crisis  whose  in- 
fluence for  good  should  be  lasting.  The  National  Gov- 
ernment is  also  bending  every  effort  toward  finding  r.ew 
markets  for  Argentine  meats,  and  to  this  end  diplomatic 
and  consular  representatives  abroad  have  been  author- 
ized to  offer  loans  to  foreign  governments  who  are  desir- 
ous of  purchasing  Argentine  produce. 

As  matters  stand  to-day  the  only  hindrance  to  "busi- 
ness as  usual"  is  this  livestock  crisis.  Once  this  has 
disappeared,  a  lasting  reaction  will  set  in  and  progress 
will  be  steady.  Little  signs  of  improvement  in  the  meat 
trade  are  in  sight  at  present,  but  it  is  logical  to  suppose 
that  Argentine  livestock  prices  will  eventually  reach 
the  level  of  intrinsic  value  which  will  permit  the  pro- 
ducer to  earn  a  legitimate  margin  of  profit. 


Wool  exports  during  the  first  quarter  of  1922  have 
been  almost  double  those  for  the  same  period  of  1921. 
The  enormous  surplus  held  here  is  gradually  being  liqui- 
dated and  the  conditions  of  the  market  as  regards  de- 
mand and  prices  are  normal.  Wool  sales,  together  with 
grains,  have  largely  been  responsible  for  the  rise  in  the 
value  of  the  Argentine  peso,  which  has  so  favorably 
affected  the  importation  of  American  cars  during  the 
past  three  months. 

The  exportation  of  hides  and  skins  has  shown  a  large 
increase  as  compared  with  last  year.  The  demand  is 
active  and  prices,  which  are  firm  to-day,  have  a  tendency 
to  further  strength.  y 

Sound  Business  During  1922 

American  manufacturers  of  automotive  products, 
without  indulging  in  undue  optimism,  can,  however,  look 
forward  to  a  reasonable  volume  of  business  during  1922. 
The  financial  condition  of  the  country  is  fundamentally 
sound.  The  purchasing  power  of  the  people,  although 
temporarily  crippled,  is  not  permanently  impaired.  The 
steady  rise  of  the  peso  in  its  comparative  value  with  the 
American  dollar  indicates  a  healthy  reaction  in  the 
country's  economy.  Bankruptcy  figures,  except  where  in 
a  given  month  the  failure  of  one  or  two  large  houses 
run  these  up,  continue  to  decline. 

The  agitation  attendant  upon  national  elections  is  now 
over,  and  while  the  definite  results  are  not  yet  known, 
there  seems  to  be  no  doubt  as  to  the  final  outcome.  In 
the  event  that  the  popular  conviction  is  confirmed  by 
Dr.  Alvear's  election,  the  country  is  assured  a  progres- 
sive administration  for  the  coming  six  years.  Argentina 
has  learned  much  of  economy  since  the  middle  of  1920; 
hard  work  is  the  order  of  the  day.  Unemployment  is 
decreasing  and,  in  fact,  has  never  constituted  a  real 
problem  here.  Money  is  relatively  abundant  and  inter- 
est rates  are  declining.  The  gold  guarantee  for  paper 
currency  continues  well  above  80  per  cent.  Progress, 
though  slow,  is  on  a  sound  basis.  Once  the  upward 
swing  gets  well  under  way,  Argentina  should  see  a 
period  of  development  and  trade  expansion  such  as  she 
has  never  experienced.  American  manufacturers  of 
automotive  products  can  look  forward  to  the  growth  of 
their  Argentine  business  with  greater  confidence  than 
perhaps  any  other  group  in  the  United  States. 

Popular  Priced  Cars  in  Demand 

During  March  301  American  automobiles,  3  chassis 
and  3  trucks  entered  the  country.  Ford  cars  art  not 
included  in  the  above  figures.  The  local  Ford  plant  as- 
sembled and  sold  an  average  of  61  cars  daily  during  the 
month.  This  constitutes  a  monthly  record  and  is  largely 
to  be  explained  by  the  present-day  demand  for  popular 
priced  cars  in  opposition  to  more  expensive  models. 
During  the  month  42  European  cars.  28  chassis  and  8 
trucks  were  imported.  The  higher  percentage  of  Euro- 
pean chassis  imported  is  explained  by  the  local  demand 
for  these  with  custom  built  bodies.  The  trucks  men- 
tioned were  of  German  origin  and  were  sold  due  to  their 
low  cost  in  comparison  with  American  trucks.  In  March, 
1921,  only  64  American  cars  arrived  here  against  22 
European.  Argentina  took  216  cases  of  automobile  ac- 
cessories during  March,  1922. 


COMMERCIAL  Attache  Arnold  reports  from  Shang- 
hai to  the  Bureau  of  Foreign  and  Domestic  Com- 
merce that  motor  car  and  tire  dealers  of  China  are  showing 
a  tendency  to  standardize  on  American  sizes  of  tires,  and 
that  practically  every  dealer  is  instructing  his  manufac- 
turers to  equip  any  cars  shipped  to  China  with  American 
sizes  of  tires. 
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Chassis  Lubrication 

Editor,  Automotive  Industries: 

Answjring  Mr.  Frier's  letter  commenting  on  your  sj;n- 
opsis  of  Cornelius  T.  Myers'  S.  A.  E.  paper  on  the  subject 
of  "Chassis  Lubrication,"  which  was  published  in  AUTO- 
MOTi'/E  Industries  for  Dec.  1,  1921,  I  believe  the  paper 
itself  covers  the  automatic  application  of  oil  in  a  fairly 
comprehensive  manner. 

I  cannot  agree  with  Mr.  Frier  that,  as  between  oil  and 
grease  for  cbissis  lubrication,  it  is  a  question  of  "which  of 
the  two  has  given  the  best  results  in  the  past"  (italics  are 
mine) .  On  that  record  grease  stands  under  a  serious  in- 
dictment. Neither  do  the  remarks  of  Mr.  Battle  (quoted 
in  the  letter  as  advocating  a  heavy  bodied  lubricant  for 
heavily  loaded  bearings  at  rest)  tally  with  automobile  ex- 
perience. Mr.  A.  Ludlow  Clayden,  among  others,  is  author- 
ity for  the  statement  that  the  thinned  engine  oil,  which  is 
ordinarily  thrown  away  when  drained  from  a  crank-case, 
makes  an  excellent  chassis  lubricant,  and  that  he  has  per- 
sonally used  it  for  years  back  with  very  satisfactory  re- 
sults. 

As  to  the  unsightly  oil  cup,  I  agree  with  Mr.  Frier.  It 
is  almost  as  bad  as  the  grease  cup;  but  I  cannot  agree  that 
pressure  grease  fittings  embody  a  satisfactory  answer  to 
the  chassis  lubricating  problem,  Experience  with  such  fit- 
tings has  demonstrated  that  they  are  far  from  foolproof 
for  several  reasons: 

1.  They  are  easily  broken  off. 

2.  The  dust  caps  are  easily  damaged  and  often  lost.  Dirt 
then  enters  with  every  new  application  of  grease;  and 
water  from  the  washing  hose  can  also  enter. 

3.  Many  of  the  fittings  are  in  positions  awkward  to  reach 
and  are  overlooked. 

4.  They  are  not  automatic  in  feeding  action. 

5.  They  call  for  daily  attention  at  many  points,  and  there 
are  few  points  that  should  not  be  fed  at  least  twice  a  week, 
if  thorough  lubrication  is  to  be  afforded. 

Millions  of  owners  daily  demonstra,te  that  they  will  not 
be  bothered  with  this  attention  to  chassis  lubrication.  They 
will  pay  a  repair  bill  at  the  end  o^  ■::  year  or  so,  and  this  bill 
is  less  than  what  their  time  is  worth.  They  are  far  from 
pleased  to  pay  the  bill,  however,  but  it  is  the  less  of  two 
evils. 

It  is  not  surprising  that  pressure  grease  fittings  have 
been  widely  used.  A  great  deal  of  money  has  been  spent  in 
pushing  their  sale,  and  they  are  mach  better  than  the  ar- 
chaic grease  cups.  They  are  comparatively  cheap  to  install 
and  do  not  call  for  much  change  in  chcssis  design.  By  an 
extensive  advertising  campaign  the  ustr  has  been  misled 
into  thinking  that  if  grease  exudes  from  a  bearing,  that 
bearing  is  properly  lubricated.  The  user  sometimes  thinks, 
too,  that  the  pressure  method  of  grease  application  is  really 
cleanly  and  that  he  will  use  it  regularly.  Experience  shows 
that  he  must  still  "get  out  and  get  under,"  and  when  the 
novelty  of  the  new  method  wears  off  he  neglects  it  as  much 
as  he  neglected  the  grease  cups.  Then,  too,  if  he  misplaces 
the  grease  gun,  or  damages  the  flexible  connection,  he  more 
often  than  not  lets  it  go  until  a  bearing  squeaks  or  binds 
and  the  initial  damage  has  been  done. 


The  answer  to  the  chassis  lubricating  problem  is  maga- 
zine lubrication,  automatically  filtered  and  fed.  This  means 
the  addition  of  integral  oil  pockets  to  chassis  brackets. 
Fifteen  minutes  once  in  2  or  3  months,  lYz  hrs.  per  year 
per  car  will  assure  thorough  lubrication.  It  will  save  from 
$75,000,000  to  $150,000,000  per  year  in  repair  bills.  It 
will  eliminate  squeaks  and  keep  springs  soft.  It  will  re- 
lieve an  owner  from  all  anxiety  and  trouble,  because  the 
garageman  who  puts  oil  in  his  engine  will  oil  his  chassis  at 
the  same  time  and  in  the  same  way — quickly  from  a  spout 
can.  B.  Darrach,  Jr. 


Percentages 

Editor,  Automotive  Industries: 

In  your  editorial  column,  March  30,  under  the  head- 
ing "Percentage,"  I  think  you  will  find  you  have  made 
an  erroneous  statement  in  regard  to  the  percentage  of 
profit  or  loss  on  sales.  Profit  or  loss  on  the  sale  of 
goods  should  always  be  figured,  using  the  cost  price  as 
a  base,  never  the  selling  price.  I  think  you  will  admit 
that  it  is  possible  to  make  100  per  cent  profit  on  a  sale 
will  you  not?  Also  you  will  admit  that  it  is  impossible 
to  lose  more  than  100  per  cent. 

If  you  double  your  money  you  make  a  profit  of  100  per 
cent,  and  if  you  lose  your  goods  or  give  them  away  you 
lose  100  per  cent.  If  you  figure  the  way  you  state  in  the 
editorial,  what  price  would  you  sell  the  80-cent  article 
for  to  make  a  profit  of  100  per  cent? 

Chas,  a.  Smith. 

Our  correspondent  is  correct.  The  percentage  of  profit 
should  be  calculated  on  the  basis  of  cost  and  not  of  sale 
price. — Editor. 


Stratified  Charge  Engines 

Editor,  Automotive  Industries: 

After  reading  Mr.  Ricardo's  paper  in  the  Jan.  19,  1922, 
issue  of  Automotive  Industries,  I  have  watched  "The 
Forum"  for  comment.  Ricardo  says  "That  the  highest 
thermal  efficiency  is  always  obtained  with  an  excess  of 
air,  about  15  per  cent,"  and  "I  have  always  believed  that 
the  benefits  of  working  with  a  weak  mixture  could  be 
realized  by  the  employment  of  stratification."  Ricardo 
got  a  relative  efficiency  of  64  per  cent  at  a  compression 
ratio  of  4  to  1.  He  got  it  using  a  10  per  cent  volume  of 
correct  mixture  and  90  per  cent  volume  of  air.  The 
writer  cited  the  above  volumes  in  The  Automobile,  June, 
1916,  and  in  Engineering  (London),  June  3,  1921.  I  re- 
cently received  a  letter  from  a  scientific  investigator  who 
says,  "After  reading  your  patent  I  was  struck  by  the  fact 
that  Ricardo's  recent  paper  in  the  Automobile  Engineer 
(June,  1921)  is  largely  a  corroboration  of  the  results  you 
hope  to  obtain  in  your  engine,"  reference  being  made  to 
the  value  of  stratification  and  the  use  of  excess  air  as 
against  a  homogeneous  mixture. 

Now  we  read  of  doped  fuel,  the  use  of  iodine,  xylidine 
and  other  compounds  to  stop  detonation  and  make  pos- 
sible the  use  of  higher  compressions.  Assume  that  it  is 
possible  to  increase  the  efficiency  50  per  cent,  due  to  some 
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dope  or  compound.  This  means  that  the  usual  grades  of 
gasoline  are  useless  without  it,  or  the  engine  is.  Ex- 
haust gases  have  been  used  and  air  is  always  available. 
If  an  excess  of  15  per  cent  of  air  is  always  necessary  to 
obtain  the  highest  thermal  efficiency,  does  it  seem  logical 
to  use  it? 

If  Ricardo  can  obtain  a  relative  efficiency  of  64  per  cent 
with  a  10  per  cent  volume  of  correct  mixture,  using  a  4 
to  1  ratio  and  69  per  cent  with  a  7  to  1  r^tio,  then  it  does 
seem  that  there  is  some  virtue  in  stratification. 

In  view  of  the  above,  why  advocate  dope  to  improve  an 
engine  that  operates  on  a  homogeneous  mixture  when  the 
dope  suggested  is  not  always  available  and  when,  if  it  is 
not  available,  the  engine  is  useless,  unless  it  is  fitted  with 
a  device  to  regulate  the  compression? 

What  is  the  solution?  I  suggest  (1)  an  engine  that 
uses  15  per  cent  excess  air  at  the  power  output  required 
to  propel  the  usual  car  on  high  gear  and  (2)  an  engine 
that  operates  at  its  highest  efficiency  at  all  times,  due  to 
gear  changes  instead  of  6  to  60  miles  on  high  and  with 
the  result  that  a  20  per  cent  efficiency  on  full  throttle 
drops  to  5  per  cent  on  one-third  throttle,  all  due  to  an 
obsolete  throttle  acting  on  the  compression  and  a  car- 
bureter made  to  deliver  a  larger  fuel  ratio  when  a  larger 
volume  of  air  at  constant  or  higher  compression  can  be 
used.  James  McIntosh. 


Proportion  of  Unsprung  to  Total  Weight 

Editor,  Automotive  Industries: 

I  should  be  thankful  to  know  what  you  consider  to  bs  a 
fair  percentage  of  unsprung  weight  of  the  total  weight, 
front  and  back,  of  a  loaded  car  and  truck.  R.  A.  P. 

Some  years  ago  we  collected  data  on  the  weights  of  the 
different  components  of  passenger  cars  and  trucks  and 
averaged  them  on  a  percentage  basis.  This  gives  us  a 
means  of  determining  the  proportion  of  unsprung  to  total 
weight  in  actual  cars.  The  data  upon  which  these  figures 
were  based  covered  a  majority  of  the  cars  and  trucks  on 
the  American  market  at  the  time,  about  five  years  ago. 
In  determining  the  proportion  of  unsprung  weight  we 
have  assumed  that  two-thirds  of  the  spring  weight  is 
unsprung  and  one-third  sprung,  which  is  about  correct 
for  the  half-elliptic  springs  with  which  most  of  the  cars 
were  equipped. 

For  passenger  cars  the  front  axle  unsprung  weight 
figures  out  to  7.75  per  cent  of  the  total  weight  of  the  car 
with  fuel,  oil  and  water,  and  the  rear  axle  unsprung 
weight  to  15.8  per  cent.  At  the  time  these  figures  were 
collected  the  weights  on  the  front  and  rear  axles,  respec- 
tively, were  not  obtained.  We  have  available,  however, 
the  weights  on  the  front  and  rear  axles  for  15  different 
passenger  cars.  The  proportion  on  the  front  axle  varies 
between  45  and  49.5  per  cent,  the  average  being  46.8  per 
cent,  leaving  53.2  per  cent  for  the  rear  axle.  On  the  basis 
of  the  total  weight  on  each  axle,  the  front  axle  unsprung 
weight,  therefore,  is  16.5  per  cent  and  the  rear  axle  un- 
sprung weight  29.7  per  cent. 

In  the  case  of  trucks  the  weight  distribation  varies  con- 
siderably with  the  load  capacity.  For  instance,  in  the 
investigation  referred  to  it  was  found  that  in  a  1-ton  truck 
the  rear  wheels  weigh  11.43  per  cent  of  the  whole  truck, 
while  in  a  5-ton  truck  they  weigh  20  per  cent.  In  the 
smaller  trucks  the  proportional  weights  of  the  components 
approach  the  corresponding  figures  for  passenger  cars. 
We  have,  therefore,  taken  the  case  of  the  5-ton  truck.  The 
average  front  axle  unsprung  weight  is  14.20  per  cent  of 
the  weight  of  the  complete  truck  chassis,  and  the  average 
rear  axle  unsprung  weight  is  34.87  per  cent.  The  data 
with  respect  to  weights  on  front  and  rear  axles  of  5-ton 
truck  chassis   is  somewhat  meager,   but  we  have   those 


figures  for  two  such  trucks.  In  one  case  the  proportion 
of  the  weight  on  the  rear  axle  is  58.3  per  cent  and  in  the 
other  59.4  per  cent,  so  we  may  assume  59  per  cent  to  be 
a  practical  average.  This  gives  for  the  proportion  of 
unsprung  weight  34.7  per  cent  and  for  the  rear  axle,  59 
per  cent. 

These  figures  apply  to  the  chassis  only  and  those  given 
for  the  passenger  car  to  the  car  without  passengers.  You 
ask  for  the  proportions  for  the  loaded  car  and  truck. 
These  figures  may  be  derived  from  the  above. 

Let  us  take  the  case  of  a  five-passenger  car  weighing 
3000  lb.,  of  which,  according  to  the  figures  given  above, 
1400  lb.  would  be  on  the  front  axle  and  1600  lb.  on  the 
rear  axle.  Of  the  passenger  weight  four-fifths  may  be 
assumed  to  be  on  the  rear  axle,  say  600  lb.,  making  the 
total  weight  on  the  rear  axle  2200  lb.  and  that  on  the 
front  axle  1550  lb.  The  front  axle  unsprung  weight  is 
then  15  per  cent  and  the  rear  axle  unsprung  weight  21.5 
per  cent.  As  these  figures  are  based  on  the  weight  dis- 
tribution of  15  actual  cars,  they  may  be  regarded  as  rep- 
resenting a  consensus  of  opinion  of  passenger  car  de- 
signers what  the  proportion  of  sprung  to  unsprung  weight 
should  be,  considering  the  limitations  imposed  by  require- 
ments of  strength,  manufacturing  cost,  etc. 

In  the  case  of  the  truck  the  load  plays  a  much  more 
important  factor,  and  the  proportion  of  unsprung  weight 
for  each  axle  depends  to  a  considerable  extent  upon  the 
division  of  the  load  between  the  front  and  rear  axles. 
The  average  American  5-ton  truck  chassis  weighs  about 
8000  lb.,  which,  according  to  the  proportions  given  above, 
gives  3280  lb.  for  the  front  axle  and  4720  lb.  for  the  rear 
axle.  The  body  allowance  for  such  a  truck  is  1800  lb.  and 
the  load  is  10,000  lb.,  making  together  11,800  lb.  Of  the 
weight  of  body  and  load  one-eighth  may  be  considered 
to  come  on  the  front  axle  and  seven-eighths  on  the  rear 
axle.  This  makes  the  total  weight  on  the  front  axle  4755 
lb.  and  for  the  rear  axle  15,045  lb.  As  the  unsprung 
weight  in  this  case  would  be  1135  lb.  for  the  front  axle 
and  2790  lb.  for  the  rear  axle,  the  front  axle  unsprung 
weight  is  23.9  per  cent  of  the  total  weight  on  the  front 
axle,  and  the  rear  axle  unsprung  weight,  18.5  per  cent. 
The  results  obtained  are  summarized  in  the  following: 

PROPORTIONS   OF  UNSPRUNG  WEIGHT,    LOADED 

Front  Axle        Rear  Axle 

Passenger    car    15  0%  21.5% 

5-ton     truck     23.9%  18.5% 

—Editor. 


Petroleum  Production 

INTERESTING  figures  regarding  petroleum  production 
have  just  been  published  by  the  American  Petroleum 
Institute.  These  figures,  which  deal  with  the  production 
of  crude  petroleum  for  the  years  1920  and  1921.  are  listed 
below  and  for  the  sake  of  comparison  the  figures  for  our 
own  domestic  production  have  been  idded: 

United   States    1921         470  million  barrels 

United   States    1920         443  million  barrels 

France   1921  392,360  barrels 

France     1920  388.700  barrels 

From  the  Basin  of  Pechelbronn,  Alsace. 

Algeria    1921  3.205  barrels 

1920  3,916  barrels 

Trinidad    1921  2,354.159  barrels 

1920  2,083.027  barrels 

India    1921  6.864.000  baiTels 

1920  6,336,000  barrels 

Egypt 1921  1,181.477  barrels 

1920  1,042.000  barrels 

Canada    1921  173.893  barrels 

1920  196,937  barrels 
Provinces  of  Ontario  and  New  Brunswick. 

Japan     1921  2,438.960  barrels 

1920  2,376.991  barrels 
Including  Formosa. 
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Coal  Strike  Shows  Need  for  Labor 

Investigations 

When  conditions  are  such  as  to  induce  men  to  stay  away  from  work  al- 
though starvation  faces  them,  the  necessity  for  some  careful  analysis  is 
evident.  Basic  nature  of  coal  industry  makes  serious  its  inability  to  solve 
problems.     Manufacturers  should  consider   conditions  in   coal  industry. 


By  Harry  Tipper 


THE  attitude  of  business  toward  the  coal  strike  well 
illustrates  its  general  position  as  regards  labor 
unrest.  Although  this  strike  has  greatly  limited 
the  production  of  coal  for  a  number  of  weeks,  no  impor- 
tant discussion  of  a  public  character  has  occurred,  and 
in  very  few  instances  has  there  been  any  attempt  to  in- 
vestigate the  conditions  in  the  coal  mining  industry  of 
which  the  strike  is  partly  the  result.  Both  sides  of  the 
conflict  seem  to  be  equally  determined  to  stand  out  to 
the  last  regardless  of  the  ultimate  cost  of  the  proposition 
or  its  future  effect. 

Whether  the  demands  of  the  labor  leaders  are 
unreasonable  or  not,  the  conditions  which  will  in- 
duce a  large  body  of  workers  to  separate  themselves 
from  their  work  to  the  point  where  starvation  begins 
are  susceptible  to  some  analysis  and  some  careful 
consideration.  The  coal  mining  business,  along  with 
the  mining  of  the  metals,  is  fundamental  and  the 
stability  of  its  operations  is  of  great  importance  to 
all  industry. 

So  long  as  the  differences  between  the  employer  and 
the  worker  are  bitter  and  their  disputes  acute,  business 
cannot  reach  the  stability  required  for  the  proper  prog- 
ress, and  the  other  processes  of  industry  are  dependent 
upon  a  fundamental  business  that  is  in  itself  inefficient 
and  unstable.  So  long  as  there  is  coal  in  the  coal  pile 
and  the  season  for  the  domestic  use  of  coal  has  gone  by, 
it  is  not  likely  that  the  general  consumer  will  pay  much 
attention  to  the  matter,  but  it  is  somewhat  surprising 
to  find  other  industrial  owners  so  completely  indifferent 
to  the  progress  of  the  matter  or  the  conditions  out  of 
which  it  arose. 

Strikes  are  symptoms  of  a  troublesome  state  of  affairs 
in  the  industrial  relations  of  any  organization  or  indus- 
try. This  trouble  cannot  be  charged  to  the  labor  leader 
entirely,  because  the  worker  is  not  sufficiently  anxious  to 
rob  himself  of  his  work  without  previous  reasons  of  a 
strong  character.  All  men  of  observation  who  have 
investigated  the  actions  of  the  workers  carefully  have 
found  the  economic  fear  of  starvation  to  be  one  of  the 
most  impelling  motives  in  keeping  th'i  worker  at  his  job. 
This  fear  will  keep  the  difficulties  fro;i  becoming  acute 
unless  they  accumulate  so  that  they  are  amplified  and 
enlarged  in  the  minds  of  the  workers  to  the  point  of 
irritation.  Labor  discipline  is  strong  in  well  organized 
unions.  It  is  strong  because  the  workers  find  it  neces- 
sary to  have  that  strong  discipline  in  order  to  accom- 
plish their  purpose.  Where  there  are  no  grievances,  or 
these  grievances  are  not  important,  the  discipline  of  the 
union  suffers  and  workers  wll  not  hesitate  to  stay  at 


work  or  disregard  their  leaders  if  they  do  not  feel  that 
the  circumstances  warrant  the  action. 

It  is  unfortunate  that  the  coal  industry,  because  of 
its  basic  importance,  should  be  disrupted  with  such 
bitter  disagreements,  and  it  is  a  charge  against  the 
management  in  the  industry  that  the  labor  union 
should  have  acquired  so  strong  a  hold  and  that  the 
workers  have  been  forced  to  such  desperate  means  in 
the  endeavor  to  support  their  position. 

Some  of  the  publications,  in  commenting  upon  this 
coal  strike,  have  complimented  the  people  of  the  United 
States,  particularly  other  industries,  on  their  refusal 
to  become  interested  in  the  strike  situation.  This  is  only 
making  the  matter  worse.  The  effort  of  every  intelligent 
business  man  has  been  at  all  times  to  insure  the  stabil- 
ity of  his  supply  of  raw  materials  and  power.  Most  of 
the  industries  of  the  country  are  dependent  upon  the 
supply  of  coal  for  their  power  and  are  completely  at  the 
mercy  of  the  coal  industry  for  their  own  profitable  con- 
tinuance. 

The  principal  difficulties  in  the  coal  industry  for  a 
long  time  have  been  those  diflSculties  arising  out  of  the 
human  side  of  the  industry,  out  of  the  deficiency  of  the 
management  from  a  human  standpoint  and  the  acute 
grievances  of  the  workers,  whether  real  or  imaginary. 
The  whole  business  has  been  uncertain  in  many  of  its 
conditions  for  many  years,  and  there  is  no  doubt  that 
the  lack  of  decent  agreement  between  the  workers  and 
the  owners  has  affected  the  cost  of  producing  coal  and 
the  profits  to  be  secured  from  that  production. 

Activity  in  business  is  just  reaching  an  almost  normal 
condition  and  the  prospects  are  very  much  brighter  than 
they  have  been  for  eighteen  months  or  two  years.  Unless 
the  difl!iculty  in  the  coal  field  is  removed,  production  in 
business  will  be  delayed  by  the  difficulties  in  this  basic 
industry.  Even  if  the  strike  peters  out,  it  will  have 
deferred  the  diflficulty  only.  It  will  not  have  solved  the 
trouble  nor  will  it  have  put  the  coal  industry  on  any 
more  stable  basis  than  it  has  been  in  the  past.  It  is  not 
likely  that  the  strike  will  be  successful,  but  it  is  not 
likely,  on  the  other  hand,  that  the  maximum  production 
in  the  coal  field  will  be  secured  for  a  considerable  time. 

Furthermore,  the  diflSculties  of  providing  con- 
tinuous employment,  of  distributing  the  product 
without  excessive  cost,  etc.,  have  not  been  met  and 
the  profits  from  the  industry  have  not  been  sta- 
bilized. The  workers  may  be  wrong  in  their  atti- 
tude, their  demands  may  be  excessive,  but  a  strike 
of  this   intensity  does   not   arise   without   original 
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grievance  and  irritation.  In  some  of  the  coal  min- 
ing fields  these  grievances  have  been  sufficiently 
bitter  to  bring  about  more  or  less  continual  warfare 
between  the  workers  and  the  representatives  of  the 
management. 

Strikes  which  have  occurred  in  other  industries  within 
the  past  few  years  have  been  developed  strongly  and 
pursued  with  obstinacy  on  both  sides,  but  very  few  of 
them  have  been  operated  with  such  intensity  of  difference 
and  bitterness  between  the  parties  concerned  character- 


izing this  strike.  So  long  as  basic  industries  of  this  kind 
remain  unstable  because  of  the  character  of  the  human 
organization  and  the  differences  arising  between  workers 
and  management,  the  very  fundamentals  of  the  indus- 
trial system  are  in  such  a  position  that  the  manufacturer 
cannot  depend  upon  the  stability  of  his  source  of  major 
supplies.  Regardless  of  his  belief,  ever>'  manufacturer  is 
deeply  'nterested  in  the  difficulties  in  the  coal  business, 
and  that  interest  should  be  toward  a  definite  considera- 
tion of  its  conditions. 


Worm  Variable  Reduction  Gear  for  Single  Unit  Electric  Sets 


A  RATHER  novel  reduction  gear  for  combined  gen- 
erators and  starters  is  described  in  a  recent  issue  of 
Engineering.  It  was  invented  by  E.  C.  Hatcher  and  is 
being  developed  by  the  H.-R.  Reduction  Gear  Syndicate. 
The  gearing,  which  consists  entirely  of  worms  and  worm 
wheels,  transmits  the  power  direct  when  the  dynamo  ma- 
chine is  acting  as  a  generator,  whereas  it  passes  through 
three  pairs  of  worms  and  worm  wheels  when  the  machine 
acts  as  a  starter.  An  advantage  of  the  mechanism  is  that 
it  does  away  with  the  necessity  for  the  usual  large  gear 
ring  on  the  flywheel,  but  it  would  seem  that  the  transmis- 
sion of  the  starting  power  through  three  successive  worm 
and  wheel  combinations  would  entail  a  considerable  loss  of 
power. 

The  principle  of  the  gear  is  illustrated  diagrammatically 
in  Fig.  1.  The  driving  shaft  is  direct-connected  to  the 
motor  generator.  The  worm  C  is  not  fixed  to  the  driving 
shaft,  but  slides  on  a  key  thereon,  its  movement  being  lim- 
ited to  a  range  of  about  ^/i  in.  by  a  collar  on  the  driving 
shaft  on  the  side  of  the  worm  C  remote  from  the  driven 
shaft.  On  the  face  of  the  worm  C  nearesi:  the  driven  shaft 
dog  clutch  teeth  are  formed.  Similar  co-acting  teeth  are 
provided  on  the  adjacent  end  of  the  driven  shaft,  which  for 
this  purpose  is  enlarged  and  bored  out  to  accommodate 
loosely  the  end  of  the  driving  shaft.  To  start  the  car,  en- 
ergy is  supplied  to  the  motor  generator,  the  power  being 
transmitted  through  the  gearing  at  a  slow  speed  to  the 
driven  shaft  and  thence  to  the  engine.  While  the  motor  is 
thus  driving  the  engine  the  thrust  on  the  worm  C  is  such 
as  to  move  and  hold  the  worm  against  the  collar  on  the 
driving  shaft.  When,  however,  the  engine  picks  up  its 
speed  the  worm  wheel  F  tends  to  overrun  the  worm  C,  the 
direction  of  the  thrust  on  the  latter  is  reversed,  and  it 
slides  forward  on  its  key  until  the  clutch  teeth  come  into 


engagement.  The  motor  generator  thus  becomes  directly 
coupled  to  the  engine,  and  instead  of  driving  it  is  driven 
by  it.  It  therefore  changes  its  function  to  that  of  a  gen- 
erator and  charges  the  lighting  batteries.  In  order  that 
this  arrangement  may  be  made  effective  it  is  necessarj- 
to  mount  the  shafts  A  B  and  their  worms  and  wheels 
in  a  frame  that  is  free  to  rotate  in  one  direction  inside 
the  casing  inclosing  the  whole  gear  and  prevented  from 
rotating  in  the  opposite  direction.  To  this  end,  when 
the  motor  is  driving  the  engire,  the  frame  is  prevented 
from  turning  in  the  direction  opposite  to  that  in  which 
the  motor  armature  rotates  by  means  of  six  friction 
balls  lying  against  cam  faces  inside  the  casing  and 
nipping  against  a  plain  cylindrical  surface  on  the  frame. 
When  the  engine  is  driving  the  generator  directly,  the  balls 
moving  on  the  cam  faces  release  their  grip  on  the  frame 
and  allow  it  and  the  shafts  A  B,  etc.,  to  rotate  at  the  same 
speed  and  in  the  same  direction  as  the  coupled  driving  and 
driven  shafts.  It  is  to  be  added  that  the  cam  faces  are 
formed  on  the  inner  circumference  of  a  ring  held  within 
the  casing  by  two  spring  plungers.  Should  the  engine  back- 
fire during  the  starting  period  the  plungers  allow  the  ring 
to  slip  and  thus  damage  to  the  ring,  balls  or  frame  is 
avoided.  It  may  also  be  noted  that  an  additional  shaft 
connected  through  worm  gearing  to  the  driven  shaft  is 
provided.  This  shaft  is  intended  for  driving  the  magneto 
or  speedometer.  Fig.  2  illustrates  the  general  arrange- 
ment of  the  gearing  portion. 

The  application  of  the  system  to  motor  car  lighting  and 
starting  as  described  above  represents  the  original  object 
for  which  the  gearing  was  invented.  It  was,  hov.-ever,  soon 
appreciated  that  the  field  for  its  employment  could  b« 
greatly  extended,  and  a  four-speed  and  reverse  transmis- 
sion gear  on  the  same  principle  has  been  designed. 
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Capitalizing  Crime 

TAKING  as  their  precedent  the  repressive  methods 
of  the  wild  and  v/ooly  West  in  dealing  with 
horse  thieves,  an  organization  of  municipal  lawyers 
have  undertaken  the  seemingly  impossible  task  of 
writing  a  compulsory  registration  law  for  automo- 
bile owners.  This  bill  was  introduced  in  the  House 
by  Congressman  Ogden  Mills  of  New  York,  at  the  re- 
quest of  several  district  attorneys.  Nobody  questions 
the  claims  of  the  sponsors  that  the  bill  would  lessen 
the  number  of  automobile  thefts  in  this  country.  Yet 
the  evils  which  would  multiply  froni  the  enactment  of 
this  measure  overshadow  the  possible  compensating 
advantages.  The  innumerable  irritations  which  would 
arise  from  the  enforcement  of  this  proposal  would 
increase  the  sales  resistance  for  automotive  products 
because  the  average  citizen  has  little  use  for  the  red 
tape  of  governmental  regulations. 

Witnesses  testified  before  the  House  Committee  of 
the  Ways  and  Means  Committee  recently  that  there 


would  be  difficulties  for  manufacturers,  who  would  be 
obliged  to  obtain  Federal  numbers  for  their  products. 

The  Mills  Bill  proposes  to  assess  a  registration  fee 
of  $2  on  all  motor  vehicles.  It  would  be  necessary  to 
have  number  plates  on  the  car  and  engine.  As  an  il- 
lustration of  the  wrath-provoking  tendencies  of  the 
bill,  an  owner  of  a  car  would  be  subject  to  arrest  in 
event  a  garage  man  or  dealer  had  loaned  an  engine 
during  a  period  of  repairs.  If  the  number  on  the  bor- 
rowed motor  did  not  correspond  with  the  chassis  num- 
ber, the  operator  of  the  car  would  be  arrested  and 
fined. 

It  is  easy  to  imagine  the  wholesale  arrests  which 
would  follow  the  enforcement  of  the  Mills  Bill. 
Thefts  of  motor  vehicles  can  be  prevented  whenever 
we  have  judges  and  juries  who  will  enforce  the  law 
as  it  now  exists  on  the  statute  books.  The  claim  of 
the  sponsors  for  a  precedent  in  the  branding  of  horses 
is  indefensible,  as  Congressman  Gamer  of  Texas  em- 
phasized when  he  declared  that  thefts  of  horses  were 
stopped  in  Texas  by  the  liberal  application  of  the 
Judge  Lynch  formula — the  noose. 


Full  Length  vs.  Stub  Gear  Teeth 

THE  stub  tooth,  which  has  been  extensively  used 
in  automobile  transmissions  during  the  past 
fifteen  years,  was  evolved  to  meet  the  requirement  of 
increased  strength.  A  gear  tooth  is  generally  con- 
sidered as  a  cantilever  beam  loaded  at  the  end,  and  it 
is  therefore  obvious  that  the  strength  of  the  tooth  in- 
creases with  increasing  root  thickness  and  as  the 
height  of  the  tooth  decreases.  To  increase  the  root 
thickness,  the  pressure  angle  was  increased  from  the 
141/2  deg.  common  in  industrial  gearing,  to  20  deg. ; 
and  in  order  to  decrease  the  tooth  height,  the  work- 
ing depth  for  any  particular  pitch  was  made  the  same 
as  the  standard  working  depth  for  a  pitch  one  or  two 
numbers  higher.  This  gave  such  pitches  as  4-5,  5-7, 
6-8,  etc.,  in  which  the  first  figure  is  an  inverse  meas- 
ure of  the  pitch,  and  the  second  a  measure  of  all 
radial  dimensions  of  tooth  elements. 

In  this  way  the  strength  of  the  teeth  was  materially 
increased,  and  one  of  the  results  has  been  a  reduction 
in  the  size  of  automobile  transmissions.  It  was  at 
first  urged  as  an  objection  to  the  20  deg.  pressure  angle 
that  it  increased  the  pressure  tending  to  force  the  two 
shafts  connected  by  the  gears  apart,  but  since  it  was 
shown  that  this  radial  pressure  is  only  a  small  frac- 
tion of  the  total  load  on  the  bearings,  this  argument 
is  seldom  heard. 

To-day  the  chief  demand  in  transmission  gears  is 
not  for  increased  strength  but  for  more  silent  oi)era- 
tion,  and  the  stub  tooth  is  being  given  up  for  the  full 
length  20  deg.  pressure  angle  tooth.  The  net  result 
of  this  change  is  that  a  greater  number  of  teeth  are 
in  contact  simultaneously  and  the  contact  area,  there- 
fore, is  greater.  That  the  full  length  tooth  is  more 
nearly  quiet  in  operation  than  the  stub  form  or  fore- 
shortened tooth,  has  been  proven  to  their  own  satis- 
faction by  various  manufacturers,  and  the  explanation 
is  undoubtedly  the  greater  amount  of  tooth  contact 
surface  and  the  consequent  more  effective  action  of  the 
oil  cushion. 
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Building  Motor  Transport  Progress 

BOTH  the  motor  bus  and  the  motor  truck  have  an  economic  place  in  our  transportation 
system.  Since  the  commercial  and  engineering  development  of  these  units  has  been 
comparatively  recent,  however,  the  exact  scope  of  their  activities  has  not  been  accu- 
rately defined.  Considering  the  youth  of  these  new  transportation  mediums,  there  is  nothing 
startling  in  the  fact  that  each  of  them  is  groping  to  a  certain  extent  at  the  present  time  to 
determine  the  methods  and  conditions  under  which  it  can  operate  most  efficiently  and  how  it 
can  co-ordinate  with  existing  transportation  facilities. 

In  the  long  run,  the  bus  and  the  truck  will  handle  just  as  large  a  part  of  our  transporta- 
tion as  can  be  justified  on  the  basis  of  economy  and  efficiency.  This  outcome  is  certain.  Just 
what  proportion  this  part  will  be  cannot  be  determined  with  any  degree  of  accuracy  on  the 
basis  of  the  data  available  at  present.  Research  studies  and  practical  experience  are  com- 
bining, however,  to  define  the  scope  and  function  of  these  motor  transport  units,  and  progress 
is  being  made. 

In  the  meantime  there  is  a  natural  tendency  on  the  part  of  existing  transportation  or- 
ganizations to  fear  the  competition  of  the  truck  and  the  bus  and  to  attempt  to  arrest  that 
progress  through  the  erection  of  artificial  barriers  to  normal  economic  progress.  Such  a 
tendency  is  natural.  The  necessity  for  profits  on  investments  already  made  constitute  the  basis 
for  consideration  on  the  part  of  existing  transportation  agencies  rather  than  a  pure  consider- 
ation of  the  economic  transportation  needs  of  the  community. 

The  public  at  large  is  primarily  interested,  of  course,  in  getting  the  best  transporta- 
tion at  the  lowest  cost.  It  will  not  permit  the  permanent  exclusion  or  hindrance  of  any 
transportation  unit  which  will  help  achieve  that  goal.  The  fundamental  power  of  eco- 
nomic law  will  finally  be  the  determining  factor. 

But  the  artificial  barriers  set  up  in  the  meantime  will  have  the  effect  of  lengthening 
the  time  necessary  for  these  economic  laws  to  begin  to  function  freely.  Individual  diffi- 
culties will  probably  continue  to  arise  in  various  parts  of  the  country  for  some  years  to 
come.  The  difficulties  are  and  will  be  largely  local  in  character  and  can  best  be  met  by 
local  bodies  in  specific  cases. 

It  is  just  as  natural  that  there  should  be  opposition  to  bus  and  motor  truck  development 
as  it  was  that  there  should  have  been  opposition  on  the  part  of  stage  coach  lines  to  the 
development  of  railroads,  and  opposition  on  the  part  of  organized  labor  to  the  introduction 
of  machinery  in  manufacturing  processes.  The  natural  opposition  of  the  older  order  to  the 
development  of  the  new  builds  up  certain  artificial  obstacles  in  the  path  of  the  latter  which, 
while  they  may  be  only  temporarily  effective,  do  have  a  decidedly  retarding  influence  and 
should  be  offset  to  the  greatest  possible  degree. 

Every  manufacturer  of  buses  must  expect  to  meet  opposition  from  certain  sources,  which 
can  be  easily  anticipated,  and  every  dealer  selling  buses  must  be  prepared  to  meet  the  natural 
opposition  which  will  eventually  arise  when  these  buses  are  put  into  service. 

Destructive  opposition  to  truck  and  bus  transportation  can  best  be  met  in  general  by 
constructive  education.  As  more  knowledge  is  gained  as  to  the  true  function  of  motor 
transport,  its  advocates  will  be  better  able  to  point  out  specifically  how  existing  trans- 
portation agencies  can  be  supplemented  and  helped  by  the  bus  and  by  the  truck.  In  many 
instances,  existing  agencies  will  be  greatly  benefited  by  the  coming  of  motor  transport 
as  a  feeder. 

In  some  places  the  bus  will  replace  the  electric  railway  eventually,  regardless  of 
artificial  barriers,  and  time  and  money  is  simply  lost  in  the  erection  of  such  barriers.  In 
still  other  cases,  the  electric  railway  will  be  found  to  be  the  most  efficient  transportation 
unit  and  the  bus  will  not  be  suitable.  Frequently  a  correlation  of  both  uiiits  will  be 
found  to  be  the  most  practicable. 

The  possibilities  of  mutually  beneficial  co-operation  between  the  truck  and  the  railroads 
are  even  more  obvious.  Studies  have  already  been  made  showing  that  the  railroads  do  not 
profit  from  the  transportation  of  certain  types  of  freight  over  short  distances  and  that  the 
truck  is  a  better  unit  in  these  cases.  The  profit  potentialities  of  store-door  delivery,  if  organ- 
ized by  the  railroads,  appear  to  be  good. 

The  advantages  of  co-operation  and  correlation  have  alreadj'  been  recognized  by  many 
electric  railway  and  railroad  interests  and  considerable  impetus  is  being  given  to  truck  and 
bus  development  through  that  recognition.  The  gro\vth  of  this  broad-gage  attitude  is  prac- 
tically assured,  although  too  rapid  progress  cannot  be  expected.  Automotive  interests  can 
best  serve  their  own  ends,  as  well  as  those  of  the  public,  by  playing  a  constructive,  rather  than 
belligerent,  part  in  the  development  of  the  truck  and  bus  as  transportation  units. 
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By  JAMES  DALTON 

NEW  YORK,  May  16— Reports 
from  dealers  in  all  parts  of  the  coun- 
try show  that  no  sign  of  slackening 
in  the  demand  for  motor  vehicles  is 
apparent.  Producers  are  exerting 
every  effort  to  turn  out  this  month 
more  cars  and  trucks  than  were  made 
in  April.  In  most  cases  output  will  be 
circumscribed  only  by  plant  facilities. 
Total  production  for  May  is  almost 
certain  to  exceed  the  high  mark  set 
last  month. 

While  it  still  seems  likely  that  there 
will  be  a  decline  of  sales  in  the  third 
quarter,  the  impression  is  gaining 
ground  that  some  companies  will  find 
business  so  good  they  will  be  able  to 
operate  their  factories  practically  at 
capacity  the  entire  year.  Each  manu- 
facturer hopes  he  will  be  able  to  keep 
in  this  class. 

General  Motors  Corp.  expects  the 
third  quarter  to  be  better  than  the 
second  in  the  sale  of  its  three  most 
popular  lines.  Henry  Ford  finds  the 
outlook  so  encouraging  that  he  has 
abandoned  certain  plans  he  had  in 
mind  early  in  the  year  for  using  sur- 
plus factory  space.  He  has  no  surplus 
space  now  and  there  are  no  indications 
that  any  will  be  available  this  year. 

Foreign  Demand  Increasing 

One  striking  feature  in  connection 
with  the  extraordinary  sales  of  motor 
vehicles  in  this  country  has  been  the 
almost  simultaneous  increase  in  for- 
eign demand.  Ford's  foreign  assem- 
bling plants  are  establishing  new  rec- 
ords and  General  Motors  reports  large 
gains  in  sales,  especially  in  Great 
Britain.  Demand  also  is  much  better 
in  Brazil,  Argentina,  Spain,  Denmark, 
France  and  other  countries. 

Output  of  closed  passenger  cars  still 
is  handicapped  by  a  body  shortage  al- 
though body  makers  are  resorting  to 
all  kinds  of  expedients  to  enlarge  their 
production.  One  of  their  serious  diffi- 
culties is  the  shortage  of  skilled  labor. 
Another  influx  of  workers  is  under 
way  at  Detroit  although  there  is 
plenty  of  unskilled  help. 

Cars  of  the  closed  body  type  are  in 
greater  demand  this  year  than  ever 
before.  In  some  cases  it  is  50  per 
cent  of  the  output.  The  new  type  of 
soft  top,  glass  inclosed  vehicle  is  most 
popular.  This  is  the  result  of  materi- 
ally lower  prices  in  comparison  with 
the  former  cost  of  closed  mouels. 


Business  in  Brief 

NEW  YORK,  May  16— Better 
weather  and  crop  conditions,  more 
activity  in  retail  trade,  continued 
improvement  in  industry  and  a 
larger  export  business  constitute 
the  more  favorable  developments  of 
the  last  week.  The  stock  market  is 
somewhat  reactionary  and  appar- 
ently is  waiting  for  the  industries, 
whose  improvement  it  has  more 
than  discounted,  to  catch  up.  The 
automotive  industry  is  leading  all 
others,  and  it  alone  appears  to  be 
ahead  of  the  stock  market  in  its  ad- 
vance. 

Production  of  steel  ingots  for 
April  was  at  the  rate  of  36,500,000 
gross  tons  a  year,  as  compared 
with  a  rate  of  30,000,000  tons  at 
the  beginning  of  March.  This 
shows  an  increase  in  production 
since  the  coal  strike  began,  but  the 
rate  of  gain  has  been  slowed  up. 
Additional  plants  are  resuming  op- 
erations, however. 

Lumber  and  other  building  lines 
continue  their  activity. 

Agricultural  implements  are  sell- 
ing more  readily  as  the  season  pro- 
gresses. 

The  latest  government  crop  re- 
port confirms  improvement  in  win- 
ter wheat. 

Machine  tools  are  selling  better 
to  railroads  and  automobile  manu- 
facturers. 

Apparel  trades  have  lagged  at 
wholesale,  but  retail  buying  has 
been  heavier. 

Increased  loadings  of  freight 
cars,  exclusive  of  coal,  continue 
steadily. 

Bonds  are  less  active,  money  is 
easier  and  sterling  exchange  is 
higher. 

Bank  clearings  for  the  week  end- 
ing May  11  were  $7,185,030,000,  a 
loss  of  9.7  per  cent  from  the  pre- 
vious week,  but  a  gain  of  24.2  per- 
cent over  the  same  week  last  year. 

A  survey  made  by  the  Federal 
Reserve  Board  indicates  a  much 
brighter  trade  outlook  for  the  coun- 
try as  a  whole. 


Except  for  the  body  situation,  the 
parts  shortage  is  not  so  serious  as  it 
was  last  month  because  parts  manu- 
facturers have  been  speeding  up  pro- 
duction. Collections  are  highly  satis- 
factory and  all  but  a  comparatively 
small  percentage  of  bills  are  being 
paid  when  due. 

Factories  turning  out  the  more 
popular  lines  of  passenger  cars  have 
enough  orders  booked  to  keep  produc- 
tion at  the  present  pace  for  several 
weeks.  Distributors  in  agricultural 
districts  are  placing  orders  for  July 
1  delivery  to  take  care  of  demand 
from  farmers  which  is  expected  to 
show  a  sharp  increase  at  that  time. 


Truck  Gains  Shown 
In  Engine  Schedules 

Steady     Increase     Forecast — Ca- 
pacity Car  Production  Like- 
ly to  July  1 


By  D.  M.  McDonald 

DETROIT,  MICH.,  May  15— The  Con- 
tinental Motors  Corp.  reports  that  pro- 
duction of  its  light  six  engine  now  is 
about  equal  to  that  of  its  other  passen- 
ger car  models.  Starting  in  January  of 
this  year,  when  the  new  engine  was  first 
shown  mounted  in  cars  of  several  makes, 
the  production  has  expanded  steadily  un- 
til it  now  is  on  an  even  basis  with  the 
older  Continental  models. 

The  company  is  now  abreast  of  requi- 
sitions on  practically  all  models,  includ- 
ing the  light  six,  an  official  declared, 
through  the  completion  of  additions  at 
the  Muskegon  plant  and  installation  of 
equipment.  The  Muskegon  plant  is  es- 
sentially a  four-cylinder  plant  and  will 
figure  most  prominently  in  the  produc- 
tion of  engines  for  both  the  Durant  and 
the  Star.  Four-cylinder  truck  engines 
are  also  made  at  the  plant. 

Foundries  supplying  the  Continental 
factories  are  about  caught  up  with  deliv- 
eries and  for  the  first  time  in  several 
months  the  plants  will  be  enabled  to  set 
up  a  small  store  of  advance  material. 
In  reaching  its  present  production  stride 
the  company  doubled  several  times  the 
number  of  men  employed  a  few  months 
ago  and  will  make  additions  as  fast  as 
mechanics  can  be  obtained. 

Steady  Business  Evident 

Production  schedules  as  outlined  call 
for  the  largest  output  the  company  has 
ever  known.  Truck  business  is  growing 
by  leaps  and  bounds  and  is  already  an 
important  factor  in  the  Continental  gross 
business.  On  the  basis  of  reports  re- 
ceived from  its  customers,  there  will  be 
a  steady  business  throughout  the  year  in 
both  car  and  truck  lines,  with  the  latter 
increasing  every  month. 

Manufacturers  in  the  Detroit  district 
as  a  whole  are  making  a  very  close  study 
of  the  general  business  condition  of  the 
country  and  the  possibility  of  continued 
heavy  absorption  of  automobiles.  Capac- 
ity business  to  July  1  in  most  factories  is 
assured  now  by  the  orders  on  hand.  As 
a  general  rule,  it  is  believed  that  with 
proper  merchandising  effort  on  the  part 
of  the  dealer,  a  very  strong  measure  of 
business  will  continue  during  the   year. 

Intensive  sales  development  is  the  or- 
der of  the  day  at  the  factories.  Those 
companies  which  have  developed  strong 
dealer  organizations  are  busy  now  with 
plans  which  will  keep  those  organizations 
functioning  at  the  highest  point  of  sales 
efficiency.  In  the  carrying  out  of  these 
plans  there  will  be  little  left  to  chance. 
Multiplication  of  sales  forces  and  dealer- 
ships are  being  carried  out  in  many  lo- 
calities to  make  certain  that  the  districts 
are  fully  covered. 

{Continued  on  page   1087) 
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Plans  Are  Approved 
of  New  Moline  Plow 


Reorganized   Company   Starts 
Business  with  Current  As- 
sets of  $16,000,000 


MOLINE,  ILL.,  May  15— Reorganiza- 
tion of  the  Moline  Plow  Co.  and  its  sub- 
sidiaries is  complete,  and  plans  for  its 
future  program  have  been  ratified,  ac- 
cording to  an  official  statement  from 
the  company's  offices.  "The  financial 
housecleaning  was  done  with  unusual 
thoroughness,"    the    statement    asserts. 

Certificate  of  change  of  name  to  the 
Illinois  American  Plow  Co.  was  filed  with 
the  secretary  of  state  last  week.  It  is 
understood,  however,  that  this  action 
later  was  reconsidered  and  that  the  name 
will  not  be  changed,  the  company  pre- 
ferring to  operate  under  the  title  by 
which  it  has  been  known  to  the  trade 
for  60  years. 

The  reorganized  company  starts  with 
$16,000,000  current  assets  and,  except  for 
$70,000  current  accounts  and  the  accrued 
and  current  expenses,  has  cleared  in- 
debtedness from  its  books.  Conversion 
of  $25,000,000  indebtedness  into  20-year 
debentures  and  first  preferred  stock  in 
equal  amounts  was  a  feature  of  the  re- 
financing. Former  first  preferred  stock 
to  the  amount  of  $7,500,000  was  con- 
verted into  an  equal  amount  of  second 
preferred  issue  under  this  plan. 

Vigorous  readjustment  and  conduct  of 
business  has  been  ratified  by  the  direc- 
tors, and  the  new  plan,  which,  it  is  prom- 
ised, will  lower  implement  prices  to  the 
farmer,  is  "dedication  of  the  company 
to  a  policy  of  improvement  in  implement 
distribution,"  according  to  George  N. 
Peek,   president. 

Peek  further  said: 

Implement  sales  to  farmers  have  been  on 
a  system  suited  to  frontier  development  be- 
fore g-ood  roads,  the  parcel  post  and  the 
automobile.  We  have  had  too  many  small 
dealers  at  cross-roads  and  not  enough  strong 
distributors  in  natural  trade  centers  —  too 
much  factory  canvassing,  small  shipments 
and  too  long"  terms.  Too  large  a  part  of  the 
price  of  the  implement  represented  the  cost 
of  g'etting  it  to  the  farmer.  Our  new  plan 
cuts  out  the  waste  of  distribution.  It  will 
leave  more  of  the  profit  of  sales  in  the  com- 
munity where  it  is  achieved.  It  will  pull 
business  by  attractive  discounts  rather  than 
push  people  into  buying  by  weig-ht  of  sales 
force. 

Lea  Continues  With  Stephens 

Chief  of  the  subsidiary  companies  af- 
fected by  the  reorganization  is  the  Ste- 
phens Motor  Car  Co.,  with  factories  in 
Freeport.  R.  W.  Lea  continues  as  gen- 
eral manager  of  the  subsidiary.  Com- 
menting upon  the  inauguration  of  the 
new  plan,  he  said: 

We  are  signalizing  the  reorganization  with 
a  price  cut  which  averages  $130  a  car  on 
all  models.  No  company  is  now  more  firmly 
established  and  our  whole  organization  from 
factory  to  dealer  is  enthusiastic.  This  cut 
and  the  reception  of  our  car  in  all  parts  of 
the  country  assures  us  a  great  jump  in  busi- 
ness and  popularity. 


Increased  Production  Is  Based  on  Sound  Upgrade 

in  Business  Conditions 

By  EDWARD  S.  JORDAN, 

President  of  the  Jordan  Motor  Car  Co.,  Inc. 

Cleveland,  .May    l.j. 

THE  present  increased  production  Is  based  upon  a  .sound  upgrade  in  the  curve 
of  general  business.  While  it  is  not  anticipated  that  production  will  pro- 
ceed at  its  present  rate  after  July  1,  there  i.s  no  indication  that  a  .slump  will 
occur  after  that  date.  Rather  the  curve  of  production  will  more  closely  align 
itself  to  the  business  graph  which  is  on  a  steady,  normal,  upward  slant. 

It  is  certain  from  the  present  outlook  that  the  industry  will  easily  exceed 
the  peak  production  of  1920.  In  that  year  about  1,940,000  were  made.  In  1922 
production  will  go  well  over  2,000,000.  As  the  year  unfolds  itself  month  by 
month  business  prospects  look  better.  While  local  conditions  in  certain  spots  in 
the  country  are  still  bad,  these  points  are  in  most  instances  quite  Isolated  and 
often  immediately  contiguous  to  prosperous  territory. 

People  who  have  sold  their  higher  priced  cars  during  the  period  of  depres- 
sion and  contented  themselves  with  others  below  the  price  class  to  which  they 
have  become  educated  and  accustomed  are  starting  to  come  back.  This  bit  of 
human  nature  is  of  tremendous  importance  in  the  volume  of  production  and 
sales.  The  trend  is  always  upward  unless  business  reverses  cause  it  to  be 
otherwise,  and  then  as  soon  as  the  reverses  have  been  overcome,  the  owner 
goes  back  to  the  type  of  car  to  which  he  has  accustomed  himself. 

This  is  a  period  of  education  in  closed  car  conveniences  and  comforts.  The 
coming  business  in  closed  cars  is  going  to  be  tremendous.  Increasing  business 
prosperity  as  indicated  by  the  general  advance  in  business  volume  in  prac- 
tically all  lines  is  increasing  the  number  of  prosperous  prospects  who  are  mov- 
ing up  in  the  price  class  and  also  introducing  new  prospects  into  the  lower- 
priced  fields.  One  of  the  big  factors  of  to-day  is  the  fact  that  80  per  cent  of 
the  cars  sold  are  on  a  time  basis. 

The  sales  at  the  present  time  are  in  the  industrial  centers;  the  farmers 
have  not  yet  started  to  buy  in  anything  like  the  volume  that  they  will  in  the 
future.  The  demand,  however,  without  any  real  assistance  as  yet  from  the 
farmer,  has  overrun  the  ability  of  the  industry  to  produce  at  this  time.  On 
a  majority  of  model  types  the  factories  are  behind  on  orders  which,  of  course, 
accounts  for  the  production  curve  being  at  its  present  height.  In  April,  the 
industry  produced  213,000  cars  and  trucks.  May  will  exceed  this.  At  the  rate 
of  May  production  the  industry  would  produce  3,000,000  per  year.  This  is  just 
a  little  too  many  automobiles  for  this  year,  but  the  total  figure  will  go  over  the 
2,000,000  mark. 


Frank  0.  Wetmore,  who  headed  the 
committee  which  completed  plans  for  the 
reorganization,  remains  as  chairman  of 
the  board  of  directors;  George  N.  Peek  is 
president;  H.  S.  Johnson,  executive  vice- 
president;  R.  W.  Lea,  vice-president  and 
general  manager  of  the  Stephens  Motor 
Car  Co.;  F.  W.  Edlin,  vice-president  and 
sales  manager;  C.  B.  Rose,  vice-president 
in  charge  of  the  tractor  works;  H.  B. 
Dineen,  vice-president  in  charge  of  im- 
plement manufacture;  L.  C.  Shonts,  sec- 
retary; L.  C.  Blanding,  assistant  secre- 
tary; F.  J.  Hoenigman  and  John  Ham- 
merich,  assistant  treasurers. 

The  board  of  directors  includes  Wet- 
more,  Peek,  Johnson,  John  E.  Blunt,  Jr., 
C.  P.  Coffin,  Herman  Waldeck,  F.  F. 
Winans,  all  of  Chicago;  S.  A.  Mitchell 
and  J.  Herndon  Smith  of  St.  Louis;  Runi- 
sey  W.  Scott,  Henry  R.  Johnston  and  R. 
I.  Barr,  all  of  New  York  City;  C.  Jaffray 
of  Minneapolis,  Horace  Fortescue  of 
Philadelphia  and  H.  H.  Cleaveland  of 
Rock  Island. 


IOWA   BUYS  HIGH   PRICED  CARS 

MARSHALLTOWN,  IOWA,  May  16— 
More  high  priced  cars  have  been  sold 
in  Marshall  county  in  the  last  two  months 
than  in  the  same  period  in  1921  and 
1920,  according  to  the  county  treasurer. 


Trustees  to  Begin  Sale 
Of  Parenti  Assets  May  23 

BUFFALO,  May  16  —  The  Marine 
Ti  list  Co.,  trustees  for  the  Parenti  Mo- 
tors Corp.,  will  begin  selling  the  property 
of  the  concern  on  May  23.  This  an- 
nouncement was  made  yesterday  by  let- 
ters to  stockholders  of  the  Parenti  firm. 

Frank  M.  Hickok  of  the  Marine  Tra-^t 
said  that  the  property,  appraised  at  $388,- 
000,  exclusive  of  stock  and  raw  mate- 
rials, is  all  of  the  tangible  assets  to  show 
for  more  than  $3,000,000  worth  of  stock 
that  has  been  issued  to  more  than  11.- 
000   stockholders. 

A  month  ago  the  Marine  Trust  Co.  took 
the  assignment  of  tiie  Parenti  concern 
at  the  request  of  the  board  of  directors 
of  the  company,  who  hoped  to  avoid 
waste,  delay  and  expenses  involved  in 
bankruptcy   proceedings. 

The  letter  st.ates  that  the  directors 
have  been  unable  to  do  anything  appar- 
ently and  that  they  and  representatives 
of  stockholders  refused  to  put  more 
money  into  the  proposition  in  an  effort 
to  rebuild  the  organization.  The  letter 
calls  attention  to  the  fact  that  if  the 
property  does  not  sell  for  enough  to  pay 
the  debts,  the  stockholders  will  lose 
everj^hing. 
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Spicer  Makes  Offer 
for  Hartford  Parts 

Will  Form  New  Company  and  Pay 

$220,000  Cash  to  Creditors 

Committee 


HARTFORD,  CONN.,  May  15— The 
creditors'  committee  of  the  Hartford 
Automotive  Parts  Co.,  which  bid  in  the 
property  for  $350,000  at  the  recent  re- 
ceiver's sale,  announces  that  the  Spicer 
Manufacturing  Co.  has  offered  to  pur- 
chase all  the  assets  and  property  except 
the  real  estate  and  buildings  and  the 
outstanding  accounts  receivable. 

The  Spicer  Manufacturmg  Co.  will 
organize  a  new  corporation  and  will  pay 
$220,000  in  cash  to  the  creditors'  com- 
mittee. Of  this  amount,  $120,000  will 
be  raised  by  the  Spicer  company  on  the 
notes  of  the  new  corporation,  which  is 
to  have  a  capital  of  $330,000  of  7  per 
cent  preferred  stock  and  $100,000  of  com- 
mon stock.  The  creditors'  committee 
will  receive  $230,000  of  the  preferred. 
The  creditors'  committee  will  retain  all 
of  the  real  estate  and  buildings,  but  will 
lease  to  the  new  corporation  about  one- 
third  of  the  area  of  the  present  plant. 

The  proposed  agreement  with  the 
Spicer  company  provides  that  no  divi- 
dends shall  be  paid  upon  the  common 
stock  until  after  the  Preferred  has  been 
retired  and  that  after  the  notes  for  $120,- 
000  have  been  paid  50  per  cent  of  the 
net  earnings  of  the  new  corporation  shall 
be  deposited  to  retire  the  present  stock. 
The  creditors'  committee  urges  that 
this  plan  be  accepted. 
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are  estimated  at  $2,000,000,  consisting  of 
the  plant  at  Natick,  machine  tool  equip- 
ment valued  at  $935,000,  and  the  inven- 
tory priced  below  present  market  costs. 
The  liabilities  total  only  about  $100,000, 
but  additional  working  capital  must  be 
obtained  if  operations  are  to  be  contm- 
ued.  The  company  has  discontinued  the 
manufacture  of  the  passenger  car  and 
'is  concentrating  its  efforts  on  the  North- 
way  truck. 


May  18,  192t 


Creditors  Purchase 
Maibohm  for  $110,000 


Smith  &  Gallatin  Acquires 
Large  Interest  in  Mercer 

NEW  YORK,  May  15— A  large  interest 
in  the  Mercer  Motors  Co.  has  been  ac- 
quired by  Smith  &  Gallatin  and  their  as- 
sociates. George  P.  Smith  has  been 
elected  a  director  of  the  Mercer  company 
and    will    represent    these    interests    on 

the  board.  „    ,.      i.  t 

A   special   committee    of  directors    of 
the  Mercer  company  has  been  appointed 
to  confer  with  the  new  interests  _ii.   re- 
gard  to    strengthening   the    position    ot 
Mercer     This  committee  consists  of  for- 
mer   Governer    Stokes    of    New    Jersey 
Walter  G.  Kimball,  vice-president  of  the 
Columbia  Trust  Co.,  and  John  Davis,  vice- 
president  of  the  Liberty  Industrial  Corp. 
A.    J.    Drefs,    vice-president    of    the 
McQuay-Norris  Manufacturing  Co.  of  fet. 
Louis,  who  is  widely  known  in  the  auto- 
motive industry,  is  associated  with  the 
new   interests,   and   will   take  an   active 
part  in  Mercer  affairs  in  an  advisory  ca- 
pacity. 

NORTHWAY  SEEKS  FUNDS 

BOSTON,  May  15— Directors  of  North- 
way  Motors  have  decided  to  ask  stock- 
holders to  subscribe  $400,000  in  cash, 
which  will  be  required  to  continue  the 
business.      The    assets    of   the    company 


Wood  Wheel  Association 
Names  White  President 

CHICAGO,  May  15  —  Thomas  A. 
White,  president  of  Crane  &  MacMahon, 
Inc.,  Saint  Marys,  Ohio,  has  been  elected 
president  of  the  reorganized  Automotive 
Wood  Wheel  Manufacturers  Association. 
C  F.  Field,  general  sales  manager  of 
the  Hayes  Wheel  Co.,  Jackson,  Mich., 
has  been  made  vice-president.  Trustees, 
in  addition  to  the  president  and  vice- 
president,  are  C.  C.  Carlton,  secretary  of 
the  Motor  Wheel  Corp.,  Lansing,  and  b. 
Vance  Lovenstein,  president  of  the 
Schwarz  Wheel  Co.  of  Philadelphia. 

The  association  is  very  much  inter- 
ested at  this  time  in  studies  which  have 
been  made  of  the  wearing  qualities  of 
solid  rubber  tires  on  wood  wheels  and 
of  steel  wheels  used  on  trucks.  The  in- 
quiry is  said  to  show  that  solid  rubber 
tires  last  longer  and  give  greater  ser- 
vice on  wood  wheels. 

Miniger  Plans  to  Control 
Auto-Lite  When  He  Buys  It 

NEW  YORK,  May  15— C.  0.  Miniger, 
one  of  the  receivers  of  the  Willys  Corp., 
who  is  in  New  York  for  a  series  of  con- 
ferences this   week,   expects  to  be   suc- 
cessful  in  his  bid   for  the   property    of 
the    Electric    Auto-Lite    Co.   when   it   is 
sold  May  29.     He  states  that  if  his  bid 
is  accepted  he  will  be  in  control  of  the 
company  and  that  no  automobile  manu- 
facturer will  be  associated  with  him.   The 
Auto-Lite  plant  is  now  operating  practi- 
cally at  capacity.     Sales  of  farm  light- 
ing outfits  are  increasing  rapidly.    Busi- 
ness in  this  field  for  the  first  11  days  of 
May  equalled  the  entire  month  of  April. 
Miniger  stated  to-day  that  the  affairs 
of  the   Willys    Corp.   are  being  worked 
out  in  a  way  which  is  gratifying  to  the 
receivers  and  that  negotiations  now  are 
under  way  for  the  sale  of  the  New  Proc- 
ess Gear  Corp.  of  Syracuse.    He  declined 
to    state    what    interests    were    seeking 
this  property. 

LINCOLN  OBJECTIONS  FILED 


DETROIT,  May  16— The  Detroit  Trust 
Co  ,  as  receiver  for  the  Lincoln  Motor 
Co  has  filed  objections  in  the  United 
States  Court  to  the  War  Departments 
claim  of  $9,000,000  for  a^^ged  over-pay- 
ment of  war  contracts.  The  bill  stated 
the  receiver  has  not  been  fully  informed 
of  the  nature  of  the  Government  s  claim 
Zd  urged  that  all  claims  should  have 
been  presented  in  1919.  when  an  agree- 
ment was  reached  on  the  contracts  and 
settled  in  full. 


Will     Turn     Property     Over     to 

Arrow    Motors    Co.,    New 

Sandusky  Company 

TOLEDO,  May  15— The  Maibohm  Mo- 
tors Co.,  Sandusky,  was  bid  in  for  ap- 
proximately $110,000  by  E.  G.  Kirby  of 
the  Commerce  Guardian  Trust  and  Sav- 
ings Bank,  this  city,  chairman  of  the 
creditors'  committee,  at  sale  in  bank- 
ruptcy conducted  by  Referee  Fordyce  Bel- 
ford  at  Sandusky  to-day.  There  were 
no  other  bidders  for  the  plant. 

The  creditors'  committee,  which  held 
authorizations  to  act  on  behalf  of  more 
than  80  per  cent  of  the  creditors,  will 
turn  the  property  over  to  a  new  Ohio 
company,  known  as  the  Arrow  Motors 
Co.,  Sandusky,  in  accordance  with  the 
plan  previously  approved  by  the  cred- 
itors. 

The  new  company  is  composed  largely 
of  the  Sandusky  interests  which  had 
been  identified  with  the  old  company  as 
stockholders  and  creditors.  It  will  have 
an  active  working  capital  of  approximate- 
ly $200,000  and  assets  of  $700,000,  and, 
in  addition,  the  complete  co-operation  of 
the  creditors.  This  capital  is  expected 
to  put  the  company  firmly  on  its  feet. 
None  of  the  officers  of  the  old  company 
will  be  identified  with  the  new  company. 
E  C  Burch  will  become  president  and 
general  manager  of  the  Arrow  Motors 
Co.,  and  E.  G.  Kirby  will  also  be  identified 
with  it  when  a  permanent  organization 

The  new  company  will  start  to  work 
immediately  on  a  refined'  Maibohm,  which, 
it  is  said,  will  sell  in  the  $1,500  class. 
Simplex  Was  Mentioned 

NEW  YORK,  May  15— It  was  reported 
at  the   time  the   sale   was  pending  and 
when  efforts  were  being  made  to  reor- 
ganize the  company  that  New  York  bank- 
ers were  considering  a  $500,000  bond  is- 
sue and   a   stock  issue  of  at  least  that 
amount  contingent  upon  the  acquisition 
of  the  rights  to  manufacture  the  Simplex 
car   now   owned   by   the   Mercer   Motors 
Co.,  but  not  being  produced  at  the  pres- 
ent time.  .         -,  . 
H    C    Maibohm,  who   organized   Mai- 
bohm  Motors,   was   active  in   efforts   to 
reorganize  the  company  and  was  under- 
stood to  have  obtained  an  option  on  the 
Simplex  assets.    The  plan  as  outlined  at 
the  time  was  to  discontinue  production 
of  the  Maibohm  and  produce  an  entirely 
new  car,  embodying  many  of  the  Simplex 
features  but  selling  at  a  price  radically 
lower. 


Arrow  Motors  Co.  Incorporated 

SANDUSKY,  May  13-The  Arrow 
Motors  Co.  has  been  incorporated  to  take 
over  the  plant  and  other  property  of  the 
Maibohm  Motors  Co.  here  in  the  interest 
of  creditors  and  local  stockholders.  The 
incorporators  are  Joseph  G.  Pyle,  M-  ^• 
Osborn,  C.  R.  Spahn,  E.  B.  King  and  E.  C. 
Burch,  all  of  this  city. 
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Germany  Will  Build 
Dirigible  for  U.  S. 

Council   of   Ambassadors   Grants 

Credit  of  $750,000— Ship 

Bigger  Than  ZR-2 

NEW  YORK,  May  11— Representatives 
in  this  country  of  the  Zeppelin  interests 
have  been  informed  that  the  Council  of 
Ambassadors  has  decided  to  grant  the 
German  Government  a  credit  of  $750,000 
for  the  construction  of  a  dirigible  of  the 
newest  type  which  will  be  turned  over  to 
the  United  States  Navy.  The  funds  used 
for  the  construction  of  the  huge  airship, 
which  will  be  larger  than  the  ZR-2,  will 
be  credited  in  gold  marks  to  the  German 
reparations  payments. 

The  American  Zeppelin  agents  have 
been  informed  that  before  the  dirigible  is 
delivered  to  the  Navy  Department  it  will 
be  flown  across  the  Atlantic  12  times  to 
demonstrate  its  airworthiness.  The  new 
Zeppelin  will  be  the  last  word  in  German 
airship  construction  because  the  fate  of 
tiiat  branch  of  aviation  in  Germany  will 
depend  very  largely  upon  its  success. 

If  the  navy  Zeppelin  works  out  as  suc- 
cessfully in  its  tests  as  it  is  expected  to 
do,  construction  of  similar  airships  for 
commercial  use  in  this  country  will  be 
undertaken  at  once.  They  will  be  de- 
signed to  carry  both  freight  and  passen- 
gers, and  the  ultimate  purpose  is  to  es- 
tablish a  line  from  the  Atlantic  coast  to 
the  Pacific. 

The  United  States  is  the  only  one  of  the 
principal  allies  in  the  World  War  which 
failed  to  receive  a  reparations  airship 
from  Germany.  England,  France,  Italy 
and  Japan  each  received  a  dirigible  of  the 
Zeppelin  type.  Vigorous  representations 
were  made  by  the  United  States  Govern- 
ment to  the  Reparations  Commission  and 
as  a  consequence  the  Council  of  Ambas- 
sadors now  has  granted  the  credit  to  the 
German  Government  for  the  construction 
of  a  ship  of  the  same  general  type. 

Schuette  Sues  Zeppelin  Company 

NEW  YORK,  May  15— An  Associated 
Press  dispatch  from  Berlin  says: 

An  action  alleging'  libel  has  been  instituted 
by  Prof.  Johann  Schuette  of  the  Sehnotte 
Lanz  Airship  Co.  against  the  Zeppelin 
company. 

The  Zeppelin  concern  is  said  openly  to 
have  insinuated  that  Prof.  Schuette's  agree- 
ment with  the  General  Air  Service  of 
America  probably  would  reveal  the  uncon- 
ditional surrender  to  foreign  interests  of 
notable  German  inventions,  and  further  to 
have  claimed  priority  rights  to  patents  not 
now  controlled  by  Schuette. 

The  Zeppelin  concern  intimates  that  it 
shortly  will  proceed  legally  to  establish  Its 
right  to  the  patents  in  question.  It  hints 
that  the  American  corporation  probably  will 
be  called  on  to  contest  the  suit,  '■  as  the 
patents  on  which  it  claims  to  own  cpntfol 
probably  are  the  same  as  those  registered 
by  Schuette  in  Germany,  which  largely  "cbfi- 
stitute  the  intellectual  property  of  C6ilrnt 
Zeppelin." 

The  forthcoming  suit  is  expected  to  in- 
volve litigation  by  both  the  German  airship 
^.oncerns  over  patents  which  for  a  long  time 
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have  been  the  source  of  hostility  between 
them.  The  Zeppelin  concern  recently  con- 
cluded an  alliance  with  Spanish  and  Amer- 
ican financial  interests  with  the  purpose  of 
founding  a  transoceanic  air  service. 

While  in  the  United  States  recently, 
Dr.  Schuette  said  that  he  had  signed 
contracts  which  would  give  the  General 
Air  Service  Co.,  which  includes  in  its  di- 
rectorate men  prominent  in  the  Gen- 
eral Electric  Co.,  the  manufacturers' 
rights  and  patent  interests  in  the 
Schuette-Lanz  airships  for  the  entire 
world.  He  asserted  at  that  time  that 
these  rights  would  give  the  United  States 
the  leading  position  in  aeronautics. 
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Wisconsin  Used  Car 
Bureau  Is  Dissolved 


Special  Sales  Dispose 

of  Last  of  Briscoe  Line 

DETROIT,  May  16— Earl  Motors  is 
closing  out  the  last  of  its  Briscoe  line 
through  the  medium  of  special  sales 
which  will  be  held  in  cities  within  easy 
delivery  distance  of  the  Jackson  factory. 
Sales  in  Cleveland  and  Detroit  have  re- 
sulted in  a  heavy  business  which  has 
practically  closed  out  the  last  of  the 
roadster  model,  leaving  only  a  limited 
number  of  phaetons  and  closed  cars. 
These  are  expected  to  go  within  the  week. 

The  phaeton,  equipped  with  front  and 
rear  bumpers  and  with  side  windshield 
wings,  sold  in  Detroit  for  $675  and  the 
closed  models  for  $1,000.  Service  on  the 
car  is  guaranteed  and  will  be  handled 
through  the  regular  Earl  dealer  organi- 
zation. 


Good  Roads  Association 
Backs  Frelinghuysen  Bill 

WASHINGTON,  May  15— One  of  the 
sponsors  for  the  Frelinghuysen  resolu- 
tion providing  for  the  reimportation  of 
motor  equipment  now  used  by  the  Ameri- 
can army  in  Germany,  is  the  Lee  National 
Good  Roads  Highway  Association.  Ac- 
cording to  a  statement  of  M.  Johnson, 
general  manager  of  the  organization,  the 
motor  equipment  is  needed  to  reduce  the 
cost  of  highway  construction  throughout 
the  country. 

Johnson  has  estimated  the  value  of  all 
motorized  equipment  owned  by  the  War 
Department  in  Germany  at  $200,000,000, 
but  this  figure  is  questioned  by  Govern- 
ment officials,  who  claim  that  there  are 
less  than  500  trucks  and  passenger  cars 
along  the  Rhine. 


Old  Obenberger  Trustee 
Makes  Final  Accounting 

MILWAUKEE,  May  15— Unsecured 
creditors,  with  aggregate  claims  of 
$490,457,  probably  will  realize  nothing 
from  the  winding  up  of  affairs  of  the  John 
Obenberger  Co.  of  Milwaukee,  bankrupt. 
The  final  account  of  J.  F.  Gerdis,  trustee, 
shows  income  of  $303,974  and  disburse- 
ments of  $334,808,  leaving  a  balance  of 
$29,166.  Against  this  as  a  preferred 
claim  is  the  unpaid  Federal  income  tax 
for  1918,  amounting  to  $64,393.  so  that 
nothing  is  left  to  reimburse  ur secured 
creditors. 


Action  Taken   Voluntarily   After 

Attorney  General  Ruled  on 

"Anti-Trust"  Phase 


MADISON,  May  15— Attorney  Gen- 
eral William  J.  Morgan's  ruling  that  the 
Wisconsin  Automotive  Statistical  Bureau, 
an  organization  of  automobile  dealers, 
was  in  violation  of  Wisconsin's  anti- 
trust laws,  has  resulted  in  the  corpora- 
tion's voluntary  dissolution. 

Articles  dissolving  the  bureau  were 
filed  with  Secretary  of  State  Elmer  S. 
Hall  this  week.  This  action  brought  to 
a  close  what  was  characterized  by  At- 
torney General  Morgan,  in  an  opinion 
recently  on  the  bureau,  as  "a  combination 
to  control  the  used  car  market." 

The  articles  of  the  bureau  declare  its 
purpose  to  "efficiently  collect  from  among 
the  members  of  the  automobile  trade  re- 
liable information  pertaining  to  the  au- 
tomobile inaustry  and  the  exchange  and 
dissemination  of  the  same  to  promote  the 
industry." 

A  conference  with  the  officers  of  the 
bureau  was  held  by  Morgan,  in  which  he? 
asserted  that  their  association  was  an  at- 
tempt at  price  fixing  and  was  incompat- 
ible with  the  laws  of  Wisconsin.  The 
dealers  considered  this  contention,  and 
this  week  withdrew  their  incorporation 
papers.  Morgan  had  told  the  dealers 
that  unless  they  dissolved  he  would  in- 
stitute court  action. 

Price   List  Prepared 

At  the  time  of  the  conference  Morgan 
produced  a  price  list  bearing  the  bureau's 
name,  which  he  declared  was  issued  by 
the  association.  It  contained  price  lists 
for  every  make  and  model  car  for  the 
past  five  years. 

Morgan  was  reluctant  to  make  any 
statement  on  the  dissolution,  which  was 
mad?  public  through  a  daily  statement 
issued  by  the  secretary  of  state  giving 
incorporations  and  dissolutions.  He  ex- 
plained that  the  purpose  of  his  depart- 
ment was  to  correct  conditions  without 
taking  drastic  action  if  possible. 


Klaxon  Co.  Asks  Lower 

Freight  Rates  on  Horns 

WASHINGTON,  May  15— The  Inter- 
tate  Commerce  Commission  has  given 
a  hearing  on  the  complaint  filed  by  the 
Klaxon  Co.  of  Newark,  N.  J.,  against ' 
the  Alabama  Great  Western  Railroad  and 
40  other  railroads,  regarding  the  present 
freight  classification  of  horns  used  as 
warning  signals  on  automobiles,  motor- 
cycles, motor  boats,  etc. 

The  Klaxon  company  asked  that  the 
rate  he  reduced  from  1^2  times  first 
class  rate  in  less  than  carload  lots  to 
the  first  class  rate,  and  from  the  second 
class  rate  on  carloads  to  the  third  class 
rate.  If  the  claim  is  allowed  it  will  result 
in  a  considerable  saving  in  freight 
charges    for    automobile    manufacturers. 
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Ford  Sales  in  April 
Exceeded  Estimates 


Increase   Due    Chiefly    to    Unex- 
pectedly Greater  Business 
in  Foreign  Countries 

DETROIT,  May  15— April  sales  of 
Ford  cars  and  trucks  in  both  the  United 
States  and  foreign  countries  totaled  127,- 
249,  according  to  the  revised  figures  just 
disclosed  by  the  company.  This  exceeded 
the  schedule  of  120,000  fixed  by  the  com- 
pany as  the  April  figure  and  indicates 
an  unexpectedly  increased  demand  in  for- 
eign business  rather  than  in  sales  within 
the  United  States. 

The  former  previous  high  record 
month,  June,  1921,  was  exceeded  by  15,- 
467.  The  May  figure  has  been  fixed  at 
135,000,  and  preparations  are  already 
being  made  in  the  purchasing  depart- 
ment of  tne  company  to  prepare  against 
an  output  of  150,000  in  June.  Even  with 
an  output  of  135,000  in  May,  there  will 
be  approximately  30,000  orders  carried 
over  into  June.  Daily  average  sales 
in  the  United  States  reached  a  total  of 
5210  at  the  end  of  April.  Production  for 
the  year  is  expected  to  reach  1,100,000, 
a  10  per  cent  gain  over  1921. 

Fordson  tractor  sales  in  April  totaled 
11,181,  a  daily  average  of  469  being 
reached  by  the  end  of  the  month.  This 
is  a  new  high  sales  record  for  tractors 
and  shows  a  100  per  cent  gain  over  the 
best  month  of  1921.  Truck  production 
and  sales  approximate  10  per  cent  of  the 
Ford  business,  giving  an  approximate 
sale  in  April  of  12,725. 

Price  Cuts  Helped  English  Sales 

DETROIT,  May  12 — Recent  price  re- 
ductions on  Ford  cars  and  trucks  in  Eng- 
land have  brought  sales  to  a  high  volume, 
the  company  now  operating  on  a  scale 
which  has  not  been  equaled  since  1920 
and  which  is  reported  advancing  to  new 
high  record  points.  In  one  week  in  March 
the  output  and  sales  total  reached  1009. 

Production  at  the  Copenhagen  plant  in 
March  approximated  800  vehicles,  this 
being  a  higher  total  than  for  any  month 
in  1921. 

In  South  America  sales  are  reported 
running  higher  than  in  1920,  despite  *":  c-. 
handicaps  of  poor  road  facilities.  In  the 
first  three  months  of  this  year  3465  Ford 
cars  and  trucks  were  absorbed  in  the 
Argentine  market  alone,  a  considerably 
higher  number  than  for  any  similar  pe- 
riod. Importation  of  American  cars  and 
trucks  into  the  Argentine  is  said  to  out- 
number European  imports  three  to  one. 

The  company  reports  an  extensive 
road  building  program  undertaken  by 
the  city  of  Sao  Paulo,  Brazil.  Rio  Jan- 
eiro business  is  reported  handicapped  by 
the  poor  roads  outside  the  city. 

Orders  Dry  Kiln  Equipment 

INDIANAPOLIS,  May  15— The  Ford 
Motor  Co.  has  placed  an  order  for  66 
carloads  of  dry  kiln  equipment  with  value 
in  excess  of  $200,000  with  the  National 
Dry   Kiln    Co.   of  this  city.     The    o^er, 
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said  to  be  one  of  the  largest  single  or- 
ders for  kiln  equipment  ever  placed,  is 
to  be  shipped  to  the  Iron  Mountain  plant 
of  the  Ford  company. 

The  total  dry  kiln  equipment  made  for 
Ford  by  this  local  concern  will  amount  to 
140  carloads  when  the  last  of  the  pres- 
ent shipments  is  made.  The  first  order 
was  received  September,  1919,  and  was 
for  the  River  Rouge  plant.  The  High- 
land Park  and  Hamilton  plants  have  also 
had  equipment  of  this  sort  from  the  local 
firm.  To  house  this  equipment  the  Ford 
company  will  have  to  build  2,500,000  feet 
of  dry  kiln  buildings,  exclusive  of  stor- 
age buildings  and  transfer  ways. 


Sales  by  Stewart- Warner 
Nearly  Double  Last  Year's 

CHICAGO,  May  16— The  great  ac- 
tivity of  automobile  manufacturers  is 
strikingly  reflected  at  the  plant  here  of 
of  the  Stewart-Warner  Speedometer 
Corp.,  which  is  working  at  high  speed 
and  increasing  its  output  as  rapidly  as 
new  employees  can  be  absorbed.  Since 
early  in  the  year  the  number  of  employees 
has  been  doubled  and  is  now  in  excess 
of  2000. 

The  sales  of  the  company  for  the  first 
week  in  May  came  within  a  few  dollars 
of  being  twice  as  much  as  the  sales  for 
the  corresponding  week  last  year.  Offi- 
cials of  the  company  state  that  the  orders 
now  on  hand  and  the  increased  factory 
output  indicate  that  the  money  value  of 
this  month's  business  will  be  the  greatest 
of  any  month  in  the  company's  history. 
The  previous  high  month  was  the  May 
of  1920. 

In  addition  to  factory  products,  the 
company  also  has  a  great  demand  for 
replacement  products  which  are  sold  to 
branches  and  dealers.  Orders  from  these 
sources  have  come  in  such  volume  re- 
cently that  the  company  is  having  great 
difficulty  in  filling  them.  There  is  an 
unusual  demand  for  the  new  Ford  speed- 
ometer which  indicates  by  colored  dials 
when  and  wheie  the  car  should  be  lu- 
bricated. That  part  of  the  factory  mak- 
ing these  speedometers  has  had  to  work 
day  and  night. 


Business  Revival  Helping 
Consolidated  School  Idea 

PONTIAC,  MICH.,  May  16— Change  in 
industrial  and  business  conditions  gener- 
ally is  expG?ted  to  have  a  beneficial  effect 
on  the  consolidated  school  situation 
which  holds  strong  promise  for  motor 
bus  manufacturers.  Michigan  a  year  ago 
was  swept  by  a  school  consolidation  wave, 
aid  many  communities  in  the  rural  dis- 
tricts considered  merging  several  school 
districts  into  one,  with  a  central  build- 
ing and  bus  lines  to  bring  in  the  pupils. 

Business  depression,  affecting  the  farm- 
ers and  villagers,  however,  resulted  in 
the  defeat  of  several  of  the  bond  issues 
proposed  to  put  up  the  consolidated 
schools,  with  the  result  that  the  move- 
ment received  a  setback.  A  more  favor- 
able attitude  toward  bonding  for  such 
purposes    is   now  being   manifested. 
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Credit  Conditions 
Steadily  Improving 

Past    Due    Accounts    Decrease — 

Few  Companies  Ask  Parts 

Makers  to  Take  Notes 

NEW  YORK,  May  12— Credit  condi- 
tions in  the  automotive  industry  are 
steadily  improving.  Parts  manufactur- 
ers report  that  they  are  being  asked  to 
accept  notes  only  by  a  comparatively  few 
companies,  which  have  been  in  financial 
difficulties  for  months  and  have  not  ob- 
tained additional  financing. 

Vehicle  manufacturers  who  are  produc- 
ing on  a  large  scale  are  rapidly  wiping 
out  their  past  due  notes,  and  many  of 
them  already  have  cleared  their  books. 
All  but  a  comparatively  small  percentage 
of  the  current  business  is  being  paid  for 
when  due,  and  some  companies  are  dis- 
counting their  bills. 

There  has  been  a  steady  whittling  down 
of  past  due  accounts  for  the  past  three 
months,  and  continued  progress  in  this 
direction  is  being  made,  except  by  the 
companies  which  have  been  unable  be- 
cause of  lack  of  working  capital,  to  take 
advantage  of  the  present  extraordinary 
demand  for  cars  and  trucks. 

The  rapid  improvement  in  collections 
has  made  it  possible  for  the  parts  makers 
to  liquidate  a  large  part  of  their  own 
indebtedness,  and  their  position  in  this 
respect  is  much  stronger  than  at  the 
beginning  of  the  year.  They  also  are 
able  to  pay  their  bills  when  due  and 
have  ceased  in  large  measure  to  ask  the 
indulgence  of  the  companies  from  which 
they  buy  their  supplies  of  raw  materials. 


Gasoline  Extracting 

Process,  Basis  of  Suit 

NEW  YORK,  May  15— Trial  of  the  ac- 
tion of  George  T.  Rogers  of  Plainfield, 
N.  J.,  against  Joseph  H.  Adams  to  estab- 
lish claim  to  a  40  per  cent  interest  in 
the  defendant's  process  for  extracting 
gasoline  from  crude  oil  has  been  started 
in  the  Supreme  Court  here.  The  process 
is  now  controlled  by  Adams  and  the 
Texas   Co. 

The  Standard  Oil  companies  of  New 
Jersey  and  Indiana  are  said  to  be  paying 
royalties  for  use  of  the  process.  The 
suit  is  based  on  an  alleged  assignment 
by  Adams  to  Rogers  of  a  40  per  cent 
interest  in  the  original  process  patents 
which  the  plaintiff  contends  also  gives 
him  the  same  interest  in  the  improved 
process  which  is  said  to  separate  15  per 
cent  more  gasoline  than  the  original. 
Millions  of  dollars  are  said  to  be  in- 
volved in  the  suit. 


LOUIS  E.  STROTHMAN  DIES 

MILWAUKEE,  May  16— Louis-  E. 
Strothman,  vice-president  and  general 
manager  of  the  Richardson-Phenix  Co., 
now  a  division  of  the  S.  F.  Bowser  Co., 
Fort  Wayne,  Ind.,  died  here  after  an  ill- 
ness of  six  months,  at  the  age  of  43 
years. 
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Tire  Output  Is  Now 
85  Per  Cent  of  Peak 

Production  Far  Ahead  of  Normal 

— Demand  Was  Generally 

Underestimated 


AKRON,  May  15— Akron  tire  factories 
are  finding  it  impossible  to  meet  the  cur- 
rent demand  for  tires.  Although  several 
thousand  seasoned  tire  builders  have  been 
re-employed  within  the  past  six  months, 
many  companies  are  finding  it  necessary 
to  draw  upon  reserve  supplies  and  upon 
their  finished  goods  inventories  to  meet 
the  rush  orders  being  received  daily  from 
both  dealers  and  motor  car  manufactur- 
ers. 

Plainly  the  demand  for  tires  has  been 
underestimated  not  alone  by  tire  manu- 
facturers but  by  car  manufacturers  and 
tire  dealers.  A  policy  of  ultra-caution 
in  ordering  stocks  and  in  getting  a 
quicker  turnover  of  stocks  on  dealers' 
shelves  has  brought  the  tire  industry  to 
the  verge  of  an  absolute  tire  shortage, 
unless  there  is  a  slight  let-up  in  the  de- 
mand of  sufficient  duration  to  permit 
manufacturers  to  catch  up. 

85,000  Casings  Daily 

Tire  production  in  Akron  by  an  actual 
survey  now  exceeds  85,000  casings  a  day. 
The  same  companies  reporting  this  ag- 
gregate output  show  a  combined  peak 
production  during  the  abnormal  season 
of  early  1920  of  slightly  over  101,000 
tires  a  day.  These  figures  show  that 
output  now  is  85  per  cent  of  peak  and 
far  ahead  of  normal  tire  production,  for 
normal  is  based  at  75  per  cent  of  peak. 

Numerous  companies  are  producing 
above  the  old  1920  peak  marks.  This 
is  more  particularly  true  of  the  smaller 
companies.  The  larger  companies  are 
operating  three  eight-hour  shifts  daily 
and  have  exhausted  the  available  supply 
of  experienced  tire  builders.  They  have 
sent  out  urgent  appeals  for  tire  men, 
seeking  to  recall  former  employees  who 
now  are  employed  elsewhere. 

How  long  the  current  spurt  will  last 
no  one  will  venture  a  prediction,  although 
most  manufacturers  are  confident  that  it 
will  continue  for  some  time  and  have 
given  reasonable  assurance  of  steady  em- 
ployment at  least  until  August  1  to  the 
hundreds  of  men  taken  on  since  April  1. 
There  are  a  few  exceptions,  however, 
with  some  manufacturers  feeling  that 
June  will  bring  a  seasonal  slump  in  tire 
sales.  These  men  still  advise  a  policy 
of  caution  and  warn  against  too  swift 
a  pace  which  will  result  in  an  overpro- 
duction. 

(jroodyear  Adding  Men 

The  Goodyear  Tire  &  Rubber  Co.,  as 
compared  to  a  peak  production  obtained 
in  1920  of  31,000  casings  a  day,  now 
reports  a  production  of  26,000  tires  daily 
and  is  still  putting  on  men.  Goodyear 
has  jumped  from  about  20,000  tires  at 
the  first  of  April.  Firestone  is  running 
proportionately  closer  to  its  old  peak  rec- 
ord of  28,500  casings  a  day  with  a  present 
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output  of  25,000  daily.  The  B.  F.  Good- 
rich Co.  reports  considerable  sales  im- 
provement through  the  introduction  of 
new  tire  lines  and  is  producing  about  16,- 
000  daily  as  compared  to  a  peak  of  26,- 
000.  The  Miller  Rubber  Co.  is  strain- 
ing its  plant  to  the  utmost,  producing 
6500  a  day  as  against  a  peak  of  6000. 
Miller  recently  acquired  100,000  square 
feet  of  storage  space  near  its  factory 
and  will  use  it  for  stock  supplies,  so  as 
to  free  factory  space  for  installation  of 
new  equipment  to  increase  production. 

The  smaller  tire  companies  all  are 
booming.  Mason  at  Kent,  near  Akron, 
is  running  3500  casings  a  day  as  against 
a  peak  of  2500.  General  of  Akron  has 
passed  its  old  peak  of  1200  daily  and  is 
averaging  over  2000  a  day.  Kelly- 
Springfield's  Akron  plant  is  back  to  the 
old  top  record  of  1600  casings.  Mohawk 
is  producing  800  and  Swinehart  750.  Each 
of  these  companies  had  a  peak  of  1000. 
India  is  above  its  old  high  watermark  of 
500  and  reports  an  output  now  of  700  a 
day.  The  American  Tire  &  Rubber  has 
climbed  back  to  its  highest  production 
mark  of  750  daily. 

The  Seiberling  Rubber  Co.  is  pnoduc- 
ing  over  1200  cords  a  day  at  its  Barberton 
plant  and  over  800  Portage  fabric  tires  at 
New  Castle,  Pa. 
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Car,  Truck,  Tractor, 
All  Share  in  Demand 


Price  of  Cotton  May  Advance 

CHICAGO,  May  13— Continuation  of 
good  business  in  the  tire  industry  was 
reported  by  members  of  the  Midwest 
Rubber  Manufacturers  Association,  who 
attended  the  association's  monthly  meet- 
ing here.  Representatives  of  tire  fabric 
producers  said  there  is  a  very  heavy 
demand  for  their  product  and  that 
there  are  indications  of  an  increase  in 
the  price  of  cotton,  which  would  have  to 
be  passed  on  in  the  price  of  tires. 


Truck  Gains  Shown 

in  Engine  Schedules 

(Continued  from  page  1082) 

A  discussion  of  centers  of  the  largest 
automobile  buying  at  the  present  time 
shows  the  industrial  cities  of  the  middle 
west,  particularly  those  between  the  Al- 
leghanies  and  the  Mississippi,  to  be  lead- 
imr.  The  eastern  industrial  districts  have 
fallen  off,  especially  in  the  New  England 
states,  it  is  declared,  owing  to  strikes  and 
industrial  unrest,  from  which  the  middle 
west  has  been  free. 

Factory  officials  in  the  sales  end  of 
the  industry  are  not  concerned  over  the 
business  probabilities  for  the  remainder 
of  the  year.  There  is  little  speculating 
being  done  over  this  but  on  the  contrary 
there  is  much  sound  planning  under  way 
which  it  is  expected  will  keep  the  cars 
moving  into  the  hands  of  owners  as  rap- 
idly as  they  can  be  made.  One  executive 
of  a  company  whose  product  is  enjoying 
wide  popularity  in  the  present  market 
said  there  would  be  no  attempt  to  force 
the  cars  into  the  hands  of  dealers,  but  on 
the  contrary,  care  would  be  taken  to  ship 
them  only  as  fast  as  they  can  be  readily 
absorbed.  In  his  estimation  the  best 
months  will  be  from  February  to  June 
and  September  and  October. 


Power    Farm    Operating    Equip- 
ment Industry,  Also,  Is  Experi- 
encing   Definite    Revival 

MILWAUKEE,  May  1.5— With  all  pas- 
senger car  factories  in  this  district  ship- 
ping cars  to  distributors  and  dealers  as 
fast  as  they  come  through  the  shops, 
and  unfilled  orders,  especially  for  closed 
types,  piling  up  at  a  rate  that  is  remi- 
niscent of  1919  conditions,  the  automotive 
industry  at  the  middle  of  May  stands  in 
an  especially  gratifying  position.  The 
improvement  noted  in  motor  truck  de- 
mand in  the  last  sixty  days  is  steadily 
being  accentuated  as  the  transportation 
problem  of  general  business  becomes 
more  difficult  with  the  increasing  demand 
for  commodities  of  all  kinds.  The  trac- 
tor and  power  farm  operating  equip- 
ment industry  is  now  experiencing  a  defi- 
nite revival,  although  it  still  has  far  to 
go  to  get  to  a  satisfactory  basis. 

In  Milwaukee  makers  of  motors,  trans- 
missions, universal  joints,  steering  gears 
and  similar  units  are  unable  to  make  de- 
liveries in  the  volume  demanded  by  ship- 
ping dii-ections,  which  have  advanced 
sharply  in  the  last  four  to  six  weeks. 
Makers  of  car  manufacturers'  equipment, 
such  as  lamps,  switches,  coils,  grease 
cups,  etc.,  also  have  fallen  behind  on 
deliveries  because  production  has  not 
been  able  to  keep  pace  with  require- 
ments, despite  great  effort. 

Equipment  Makers  Gain 

Tire  manufacturers  are  making  fur- 
ther increases  in  working  forces  and 
enlargement  of  daily  output.  Concerns 
making  automotive  equipment  for  the 
wholesale  and  jobbing  trade  as  distin- 
guished from  manufacturers'  stock  equip- 
ment report  a  marked  increase  in  sales, 
due  to  the  improved  condition  of  consu- 
mer demand.  Producers  of  fenders  or 
bunmers  ai-e  especially  busy,  the  demand 
at  this  time  being  of  relatively  enormous 
proportions.  Discounts  on  collision  insur- 
ance rates  for  bumper  equipment  have 
helped  brine:  about  this  condition. 

What  is  of  distinct  interest  at  this  time- 
is  the  substantial  confidence  held  in  the 
immediate  future  of  the  industry  among 
men  engaged  ir-  all  of  its  manifold 
phases.  At  first  apprehension  was  ex- 
pressed that  the  sharp  re\ival  of  pas- 
senger car  sales  might  be  merely  a  fluiTj- 
of  temporary  nature,  but  analysis  of  con- 
ditions by  keen  students  indicates  that 
the  automotive  industries  have  to  look 
forward  to  a  well  sustained  call  for  an 
indefinite  period,  with  activitj-  holding 
UTi  at  or  probabK'  above  the  present  rate 
until  October  and  later. 


BEGIN  G.  M.  TRUCK  TEST  HOUSE 

PONTIAC.  MICH..  May  16— Construc- 
tion has  beerun  this  week  on  the  new 
test  house  of  the  General  Motors  Truck 
Co.  here,  into  which  will  be  moved  spe- 
cial test  house  equipment  built  to  order 
at  a  cost  of  approximately  $300,000. 
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Mock  Heads  Body   Company 

Ralph  D,  Mock,  until  recently  an  ex- 
ecutive officer  of  the  Hydraulic  Steel  Co. 
of  Cleveland,  has  become  president  of 
the  Colonial  Body  Co.  of  Boston.  He 
was  one  of  the  organizers  and  is  president 
of  the  Cleveland  Finance  Co.  as  well  as 
the  Metropolitan  Securities  Co.,  with 
which  the  fonner  is  now  affiliated. 

Since  incorporation  in  1919  Mock  has 
served  as  the  financial  vice-president  of 
the  Hydraulic  Steel  Co.  and  later  was 
associated  with  the  sales  department.  He 
also  served  as  treasurer  of  its  predeces- 
sor, the  Hydraulic  Pressed  Steel  Co.  Dur- 
ing this  period  of  nearly  10  years  he  was 
in  close  contact  with  many  executives  of 
the  leading  automobile  and  motor  truck 
manufacturers  of  the  country,  as  well 
as  many  bankers  in  the  East  and  central 
West.  Prior  to  the  war  he  served  as 
Chairm.an  of  the  Credit  Committee  of  the 
Motor  and  Accessory  Manufacturers  As- 
sociation and  more  recently  on  the  Open 
Shop  Committee  of  the  National  Associa- 
tion of  Manufacturers,  both  of  New  York 
City. 

Willys  Spending  Week  on  Farm 

John  N.  Willys  is  spending  a  week 
with  his  family  on  his  Long  Island  farm. 
He  is  enthusiastic  over  the  outlook  for 
the  Willys-Overland  Co.,  but  unhappy  be- 
cause the  factory  is  unable  to  meet  the 
demand  for  cars.  After  spending  his 
time  for  months  stimulating  the  sale  of 
automobiles,  Willys  now  is  devoting  con- 
siderable attention  to  digging  up  sup- 
plies of  essential  parts  in  order  to  speed 
up  production  at  the  factory. 

Elwood  Haynes  Honored 

Elwood  Haynes,  president  of  the 
Haynes  Automobile  Co.,  has  been 
awarded  the  John  Scott  Medal,  certifi- 
cate and  premium  "for  his  discoveries 
in  stainless  steel,  stellite  and  chrome- 
iron,"  according  to  an  announcement  by 
the  faculty  of  Worcester  Polytechnic  In- 
stitute, from  which  Haynes  was  grad- 
uated in  1881.  The  medal  and  certif -^ate 
will  be  presented  at  the  June  commence- 
ment exercises  of  the  institute.  The 
fund  yielding  the  income  from  which 
these  awards  are  made  was  left  to  Phil- 
adelphia by  John  Scott  of  Edinburgh, 
who  provided  in  this  way  the  honoring 
of  "ingenious  men  and  women  who  make 
useful   inventions." 

Search  to  Advertise  Carter 

Major  C.  W.  Search  of  the  Carter  Mo- 
tor Car  Co.,  Inc.,  of  Washington  has 
been  placed  in  charge  of  the  domestic 
and  foreign  advertising  of  the  Carter 
car. 

Lord  Resigns  from   Moline  Plow 

Henry  S.  Lord,  vice-president  and 
treasurer   of   the   Moline   Plow    Co.,   has 


resigned  his  position  after  an  association 
with  the  company  covering  a  period  of 
ten  years.  He  has  not  announced  his 
plans  for  the  future. 

Le  Fevre  Leaves  S.  A.  E. 

C.  D.  Le  Fevre,  formerly  actively  iden- 
tified vidth  the  work  of  the  Society  of 
Automotive  Engineers,  has  resigned  to 
become  eastern  manager  of  manufactur- 
ers' sales  of  the  Westinghouse  Union 
Battery  Co.,  Swissvale,  Pa.,  with  head- 
quarters in  New  York  City. 

Clark  in  Importing  Business 

W.  W.  Clark,  for  a  number  of  years 
export  manager  of  the  Hart-Parr  Co., 
will  enter  the  wholesale  importing  busi- 
ness with  headquarters  in  Charles  City, 
Iowa,  where  he  will  also  have  a  retail 
sales  display  room.  A  large  line  of  goods 
both  in  art  and  utilities  from  European 
countries  and  the  Orient  will  be  imported 
by  him. 

Monk  with  U.  S.  Ball  Bearing 

Marvin  E.  Monk  has  been  appointed 
assistant  sales  manager  in  charge  of 
general  sales  of  the  U.  S.  Ball  Bearing 
Manufacturing  Co.  of  Chicago.  Monk 
was  formerly  special  sales  engineer  for 
Manning,  Maxwell  &  Moore,  Inc.,  New 
York  City.  J.  J.  Torpey  will  continue 
as  assistant  sales  manager  in  charge  of 
bearing  distributors. 

Jefferson  with  Agency 

G.  C.  Jefferson  has  resigned  as  assis- 
tant advertising  manager  of  Earl  Motors, 
Inc.,  and  has  joined  the  western  staff 
of  Grandin-Dorrance-Sullivan,  Inc.,  ad- 
vertising agents.  He  will  make  his  head- 
quarters at  the  new  South  Bend  offices 
of  the  agency.  Before  joining  Earl  Mo- 
tors, Jefferson  was  identified  with  the 
Oakland  Motor  Car  Co.  and  the  William 
N.  Albee  Co.,  Detroit. 

Kinstler,  Van  Wheel  Sales  Manager 

Leon  L.  Kinstler  has  been  appointed 
sales  manager  of  the  Van  Wheel  Corp.  of 
Syracuse.  For  several  years  Kinstler 
was  in  charge  of  inspection  and  accep- 
tance of  the  Government's  automotive  en- 
gineering work.  He  has  a  wide  acquain- 
tance among  passenger  car  and  truck 
manufacturers. 

Lorch  Goes  with  U.  S.  Tractor 

George  L.  Lorch,  superintendent  of 
the  Eagle  Manufacturing  Co.,  Appleton, 
Wis.,  manufacturing  Eagle  tractors  and 
power  farm  tools,  has  resigned  to  accept 
a  similar  position  with  the  U.  S.  Tractor 
&  Machinery  Co.,  Menasha,  Wis.,  manur 
facturing  Uncle  Sam  tractors  and  now 
engaging  also  in  the  production  of  trac- 
tor implements  and  power  farm  machin- 
ery. 


Latta  Enters  Financial  Field 

L.  E,  Latta,  secretary  of  Earl  Motors, 
Inc.,  and  a  member  of  the  Earl  board 
of  directors,  has  resigned  to  take  charge 
of  the  legal  department  of  a  large  finan- 
cial corporation.  Latta  has  been  con- 
nected with  the  automobile  industry 
since  1906.  After  four  years  in  the  ac- 
cessory field,  he  became  secretary  and 
business  manager  of  the  Maxwell-Briscoe 
Motor  Co.  at  Tarrytown,  N.  Y.,  in  1910. 
Later  he  joined  the  United  States  Motor 
Corp.  as  secretary,  taking  charge  of  the 
legal  department  in  New  York. 

When  the  United  States  Motor  Corp. 
was  reorganized  as  the  present  Maxwell 
company,  Latta  joined  Benjamin  Briscoe 
in  the  organization  of  the  Briscoe  Motor 
Co.  and  the  Argo  Motor  Co.  continuing 
as  secretary  after  this  merger  in  the 
Briscoe  Motor  Corp.  and  the  latter's  re- 
organization as  Earl  Motors,  Inc. 

Packard  Promotes  White 

George  White,  assistant  purchasing 
manager  of  the  Packard  Motor  Car  Co., 
has  been  made  manager  of  that  depart- 
ment, succeeding  F.  W.  Boynton,  who 
has  resigned  to  join  the  Anderson  Motor 
Car  Co.  in  an  executive  capacity. 

Shartle  Joins  Inland  Products 

R.  H.  Shartle,  for  several  years  master 
mechanic  for  the  Wagner  Electric  Co.  and 
previously  identified  with  the  Dalton  Add- 
ing Machine  Co.,  has  associated  himself 
with  the  Inland  Products  Co.,  St.  Louis, 
as  works  manager  in  charge  of  factory 
production. 

Burn  Changes  Companies 

Walter  P.  Burn,  formerly  assistant 
sales  promotion  and  advertising  manager 
of  the  Tide  Water  Oil  Co.,  New  York, 
has  been  appointed  sales  promotion  and 
advertising  manager  of  the  Transcon- 
tinental Oil  Co.,  Pittsburgh,  succeeding 
E.  D.  Mason. 

John  B.  Hurst  Forms  Company 

John  B.  Hurst,  who  has  been  connected 
for  more  than  twelve  years  with  Her- 
bert Brothers,  Philadelphia  distributor  of 
Chandler  and  Cleveland  cars,  has  formed 
the  Hurst  Co.,  to  handle  the  sale  of  the 
same  cars,  together  with  the  Lovejoy 
shock  absorber  for  Berks  county,  Pa., 
with  headquarters  in  Reading. 

Harrington  to  Address  Convention 

Howard  Harrington,  advertising  man- 
ager for  the  Moline  Plow  Co.,  will  be 
the  only  advertising  man  west  of  Chi- 
cago to  speak  at  the  eighteenth  annual 
convention  of  the  Associated  Advertising 
Clubs  of  the  World  at  the  Milwaukee 
meeting,  June  11  to  15.  Another  speaker 
will  be  Edward  S.  Jordan,  president  of  tha 
Jordan  Motor  Car  Co. 
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Plants  Speeding  Up  in  All  Branches  of  the  Industy 


Hanson  Doubles  Production 

ATLANTA,  May  17 — April  production 
of  the  Hanson  Motor  Co.  of  five  cars 
daily  is  being  doubled  this  month  and 
the  company  is  still  behind  on  orders. 
While  orders  are  being  received  from 
all  sections  of  the  country,  New  England 
business  is  declared  to  be  showing  an 
unusual  increase.  New  agencies  recently 
opened  include  New  Orleans,  Pittsburgh, 
Milwaukee,  Cincinnati  and  Knoxville.  An 
agency  contract  has  also  been  closed 
with  Scott- Young,  Ltd.,  of  Australia  and 
orders  have  been  placed  by  this  concern 
for  20  cars  monthly. 

Tank  Factories  Active 

FORT  WAYNE,  IND.,  May  16— Wayne 
Tank  &  Pump  Co.  reports  that  it  now 
has  725  employees  and  is  adding  to  its 
force.  Two  shifts  are  working  in  the 
machine  shop,  putting  in  80  working 
hours  a  week,  and  other  factory  depart- 
ments are  operating  at  nine  and  a  half 
hours  a  day. 

S.  F.  Bowser  &  Co.,  Inc.,  tank  and 
pump  manufacturer,  is  employing  1400 
men.  S.  B.  Bechtel,  the  president,  says: 
"We  are  working  a  full  force  full  time 
on  the  day  side  and  are  working  a  small 
night  force  in  the  machine  shop.  Busi- 
ness is  picking  up,  and  general  conditions 
are  looking  very  good." 

Thousandth  Rickenbacker  Shipped 

DETROIT,  May  15— The  Rickenbacker 
Motor  Car  Co.  produced  and  shipped  its 
one  thousandth  car,  May  10,  this  total 
output  having  been  reached  in  less  than 
three  months,  and  about  60  days  after 
the  company  got  into  volume  production. 
The  feat  was  made  the  occasion  of  a 
factory  celebration  in  which  all  execu- 
tives participated.  The  car,  after  a  short 
triumphant  trip,  was  made  part  of  a 
shipment  to  the  Kaar  Motor  Car  Co., 
San  Francisco  distributor. 

Greater  Parts  Schedules 

PONTIAC,  MICH.,  May  15— The 
Standard  Auto  Parts  Co.'s  branch  here 
has  been  increasing  its  production  :;ched- 
ules,  chiefly  on  spring  for  Fords  and 
other  jobs,  to  such  an  extent  that  soi.ie 
sections  of  its  shop  are  now  working 
three  shifts  daily. 

Growing  Demand  for  Tires 

SPRINGFIELD,  OHIO,  May  16  — 
President  H.  S.  Berlin  of  the  Victor  Rub- 
ber Co.,  upon  his  return  from  a  visit 
to  the  branches  and  various  cities  in 
the  Southwest,  stated  that  he  and  H.  A. 
Grubb,  salesmanager,  found  conditions 
very  encouraging.  "Things  are  improv- 
ing in  the  Central  West  and  the  South- 
west," he  said.  "We  have  just  returned 
from  a  trip  to  Chicago  and  the  South- 
west, including,  Kansas,  Texas,  Okla- 
homa, the  oil  country  and  the  wheat 
belt.  Weather  conditions  have  been  try- 
ing lately,  but  now  there  is  an  improve- 


EMPLOYMENT  STILL  GAINING 

DETROIT,  May  15— A  further  in- 
crease of  3,683  employees,  making 
a  new  high  total  of  158,889  on  the 
payrolls  of  the  members  of  the 
Employers  Association,  was  re- 
ported for  the  week  ending  May  13. 
This  is  40,000  above  the  correspond- 
ing week  last  year,  and  only  30,000 
less  than  for  the  corresponding 
week  of  1920. 


ment.     As  a  result  there  is  an  increas- 
ing demand  for  rubber  tires." 

Berlin  stated  that  the  Victor  plant  is 
operating  full  time  five  days  a  week. 
This  schedule  will  be  continued  until  in- 
ventories have  been  reduced. 

Franklin  Schedule  Increased 

SYRACUSE,  May  15— The  Franklin 
Automobile  Co.  reports  that  it  has  in- 
creased its  production  schedule  43  per 
cent,  the  company  expecting  to  operate 
at  the  rate  of  14,000  cars  a  year  by 
May  27.  May  shows  every  indication  of 
exceeding  all  former  records  done  by 
Franklin  dealers  in  that  month,  403  de- 
liveries having  been  registered  May  1  as 
a  start. 

Tire  Company  Gets  Year's  Contract 

MARION,  OHIO,  May  15— The  Stude- 
baker-Wulff  Rubber  Co.  has  received  an 
order  from  the  Stewart  Oil  Co.,  Macon, 
which  distributes  through  the  State  of 
Georgia,  calling  for  50  casings  and  60 
inner  tubes  a  day  for  one  year  from 
May  1.  The  tire  company  reports  that 
ince  it  started  production  in  March  it 
has  received  orders  faster  than  it  could 
increase  its  output. 

Peerless  Cars  by  Trainloads 

DETROIT,  May  17— Peerless  cars  are 
leaving  the  plant  by  trainloads,  says  an 
announcement  from  the  factory.  Not  less 
than  five  freight  trains  of  cars  have  left 
the  plant  during  the  last  few  weeks,  and 
plans  are  now  being  made  for  two  more 
trainloads  to  follow.  Each  shipment  con- 
sists of  more  than  60  automobiles.  Or- 
ders are  being  received  in  increasing 
numbers  from  the  West. 

Haynes  and  Apperson  Gain 

KOKOMO,  May  16— The  plant  of  the 
Haynes  Automobile  Co.  is  said  to  be 
operating  near  to  capacity  and  working 
up  to  a  schedule  of  forty  cars  a  day.  The 
Apperson  plant  is  also  feeling  the  in- 
creased spur  of  the  revival  and  is  now 
said  to  be  at  about  75  per  cent  of  ca- 
pacity. 

Maxwell  Increases  Force 

DETROIT,  May  16— Maxwell  Motor 
Corp.  has  added  a  sufficient  force  to  pro- 
duce 300  cars  a  day,  the  capacity  of  its 
plant. 


Truck  Output  Increasing 

SPRINGFIELD,  OHIO,  May  16— Ad- 
ditions were  made  during  the  past  week 
to  the  force  at  the  plant  of  the  Kelly- 
Springfield  Motor  Truck  Co.  I*roduction 
is  steadily  increasing  to  meet  the  de- 
mands of  the  trade. 

Owing  to  the  scarcity  of  material,  the 
Springfield  works  of  the  International 
Harvester  Co.  is  having  difficulty  in  keep- 
ing up  its  schedule  of  50  light  motor 
trucks  a  day.  It  is  hoped  to  get  up  to 
the  schedule  this  week. 

Dudlo   Adding   to  Factory 

FORT  WAYNE,  IND.,  May  IS— Dudlo 
Manufacturing  Co.,  which  produces  coils 
for  Ford  and  a  number  of  other  con- 
cerns, is  rushing  a  new  building  to  com- 
pletion to  relieve  the  crowded  factory 
condition.  The  Peru  plant  of  the  com- 
pany which  has  just  been  opened  will 
probably  put  in  winding  machines  for 
Ford  coils.  There  are  now  1200  men 
employed  at  this  plant,  which  is  the 
greatest  force  in  its  history.  A  night 
force  has  been  installed,  and  within  the 
month  more  men  will  be  placed  on  the 
force  to  operate  winding  machines. 

Moon  Exports  Show  Big  Gain 

ST.  LOUIS,  May  15— Foreign  ship- 
ments of  Moon  cars  for  April  were 
greater  than  for  any  one  month  since 
July,  1920.  Present  indications  are  that 
May  will  show  a  further  increase,  E.  H. 
Serrano,  director  of  exports,  reporting 
that  the  company  has  enough  unfilled  or- 
ders on  hand  to  exceed  April  shipments 
by  100  per  cent.  While  business  is  well 
scattered,  Mexico  offers  the  best  market. 
At  the  present  time  shipments  are  going 
forward  to  Spain,  Canada,  Sweden, 
Canary  Islands,  Australia  and  Argentina. 

Sterling  Tire  Increasing 

RUTHERFORD,  N.  J.,  May  13— The 
Sterling  Tire  Corp.  reports  that  by  the 
middle  of  summer  it  expects  to  1^  pro- 
ducing 1500  tires  daily.  At  the  present 
time  and  since  February,  it  has  been 
turning  out  1200  tires  a  day,  which  has 
necessitated  24  hour  a  day  operation. 
Unless  the  capacity  is  increased,  the  com- 
pany will  be  heavily  oversold  by  July. 
March  sales  were  larger  than  in  any  one 
month  in  the  entire  previous  14  years 
history  of  the  company.  The  good  con- 
ditions with  the  concern  are  stated  to 
be  due  to  increased  production,  more  ef- 
ficient management  and  sweeping  cuts 
in  selling  overhead. 

Motor  Wheel  Employing  1800 

DETROIT.  May  16— The  Motor  WTieel 
Corp.  is  now  employing  1800  men  as 
compared  with  800  sixty  days  ago,  and 
is  working  many  of  its  depanments  three 
shifts  daily.  The  rim  department  at  the 
Prudden  unit  is  on  a  24-hour  basis  and 
the  machining  department  at  the  automo- 
bile wheel  unit  is  on  the  same  schedule. 
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Pierce-Lafayette 


Merger  Abandoned 


Smaller  Bank  Reported  to  Have 

Held  Out  for  Higher 

Rates 


NEW  YORK,  May  15 — Announcement 
is  made  by  the  banking  house  of  J.  &  W. 
Seligman  &  Co.  that  negotiations  for  the 
consolidation  of  the  Pierce-Arrow  Motor 
Car  CJo.  and  the  Lafayette  Motors  Co. 
have  been  abandoned  because  of  inability 
to  agree  upon  terms.  No  further  ex- 
planation has  been  given  up  to  this  time, 
although  Colonel  Charles  Clifton,  chair- 
man of  the  board  of  the  Pierce-Arrow 
company,  said  in  Buffalo  that  a  state- 
ment of  the  reasons  w^ould  be  given  out 
in  New^  York  by  committees  representing 
both  boards  of  directors. 

It  is  understood  that  the  negotiations 
failed  because  one  of  the  smaller  banks 
carrying  part  of  the  Pierce-Arrow  loans 
would  not  come  in  under  the  plan  tenta- 
tively agreed  upon  by  other  banks  and 
directors  of  both  companies.  Under  this 
plan  the  consolidated  company  was  to 
issue  approximately  $10,000,000  notes  or 
bonds,  the  proceeds  to  pay  off  bank  loans 
of  both  companies  and  provide  working 
capital.  The  dissenting  bank  held  out 
for  a  higher  interest  on  the  new  secur- 
ities than  other  interests  thought  should 
be  paid. 

Action  a  Surprise 

Announcement  that  negotiations  were 
off  came  as  a  complete  surprise,  be- 
cause it  had  been  understood  only  a  few 
legal  difficulties,  based  upon  the  fact  that 
the  companies  were  incorporated  in  dif- 
ferent states,  stood  in  the  way  of  their 
■completion. 

Under  the  consolidation  plan,  C.  W. 
Nash,  president  of  the  Lafayette  company 
and  of  Nash  Motors,  was  to  be  in  charge 
■of  operations  as  chairman  of  the  board 
■of  the  consolidated  companies,  while 
Colonel  Clifton  was  to  serve  as  president. 
The  only  explanation  ever  offered  for 
the  proposal  to  unite  the  two  companies 
-was  that  some  of  the  surplus  factory 
space  of  Pierce-Arrow  could  be  used  to 
build  bodies  for  the  Lafayette.  It  was 
stated  that  both  cars  would  be  continjed 
as  at  present. 

Pierce-Arrow  is  operating  at  a  slight 
profit,  with  passenger  car  sales  holding 
up  well  and  truck  business  better  than 
for  the  corresponding  period  last  year. 
There  is  no  pressing  merchandising  lia- 
bilities, but  bank  loans  aggregate  $8,000,- 
000.  Elimination  of  these  through  a  note 
or  bond  issue  has  been  under  considera- 
tion and  probably  will  be  accomplished 
upon  the  first  favorable  opportunity. 


WILL  MAKE  COATS  BODIES 

CHICAGO,  May  15— The  Coats  Steam 
Car  Co.  announces  that  the  F.  Y.  Stew- 
art Manufacturing  Co.  of  Bowling  Green, 
Ohio,  has  acquired  the  factory  of  the 
"Buckeye  Body  Co.  at  Columbus  and  will 
-manufacture  the  bodies  for  Stewart-Coats 


''SPEEDIACS;'  NAME 
APPLIED  IN  SPOKANE 

SPOKANE,  WASH.,  May  15— 
Reckless  and  speedy  automobile 
drivers — violators  of  the  state  mo- 
tor vehicle  laws — will  be  known  as 
"speediacs"  in  the  Spokane  public 
press  hereafter  as  the  result  of  a 
slogan  contest  conducted  by  the  In- 
land Automobile  Association,  to  as- 
certain a  fitting  name  to  be  used  in 
branding  automobile  drivers  who 
disregard  the  safety  of  fellow  mo- 
torists and  pedestrians. 

For  the  best  name  offered,  Frank 
W.  Guilbert,  secretary  of  the  as- 
sociation, gave  a  prize  of  $10  cash. 
Three  superior  court  judges,  asso- 
ciated with  speeders  in  the  public 
courts,  were  named  to  select  the 
winning  name,  as  well  as  nine  other 
best  names. 

"Speediac,"  the  winner,  with  the 
nine  other  names,  was  sent  to  the 
American  Automobile  Association 
headquarters,  Washington,  to  com- 
pete for  national  honors  and  a  prize 
of  $25. 


steam  cars  and  assemble  the  cars  in 
that  factory.  The  engines  and  boilers 
are  being  manufactured  in  the  Stewart 
plant  at  Bowling  Green.  The  Columbus 
factory  is  said  to  have  a  capacity  of  35 
cars  a  day.  The  general  sales  offices  of 
the  Coats  company  will  be  in  Chicago. 


Robbins  &  Myers  Makes 
Financing  Arrangements 

SPRINGFIELD,  OHIO,  May  16— The 
Robbins  &  Myers  Co.,  manufacturer  of 
motors  and  fans,  has  completed  arrange- 
ments for  the  underwriting  of  $3,000,000 
bonds  and  $1,500^000  new  stock,  thus 
carrying  out  its  refinancing  plan. 

F.  S.  Hunting  of  Fort  Wayne,  Ind.,  for 
34  years  with  the  General  Electric  Co., 
has  been  chosen  president  of  Robbins 
&  Myers,  succeeding  C.  F.  McGilvray, 
who  has  been  in  ill  health  for  the  past 
year.  Hunting  will  also  serve  as  gen- 
eral manager  of  the  company.  Wilbur  J. 
Myers  continues  as  vice-president,  War- 
ren A.  Myers  as  secretary  and  H.  E 
Freeman  as  treasurer. 

The  company  is  now  employing  1000 
men  and  women.  Its  normal  force  is 
2800  to  3200. 


JORGENSON   TO  CONTINUE 

MILWAUKEE,  May  15— At  the  first 
Meeting  of  creditors  on  May  ^l  of  the 
•j^rgenson  Manufacturing  Co.,  Waupaca, 
Wis.,  a  voluntary  bankrupt,  opinions 
were  expressed  that  the  organization  will 
be  rehabilitated  and  the  manufacture  of 
Jorgenson  primers  and  other  automotive 
equipment  resumed  with  but  little  delay. 
Lack  of  working  capital  caused  the  offi- 
cers and  stockholders  to  petition  for  a 
trusteeship  to  facilitate  reorganization. 
Assets  scheduled  are  $120,215,  compared 
with  liabilities  of  only  $44,802. 


Plant  Service  Heads 
Endorse  Flat  Rates 


Change  of  Sentiment  Evident  at 
Convention — Small  Num- 
ber Against  System 

DETROIT,  May  16— Flat  rates  turned 
out  to  be  the  big  subject  the  first  day 
of  the  factory  service  managers'  con- 
vention being  held  at  the  Hotel  Statler. 
Sentiment  has  undergone  a  great  change 
in  the  last  few  conventions,  and  practi- 
cally all  managers  are  now  in  favor  of 
the  system  in  one  form  or  another,  but 
there  was  considerable  discussion  as  to 
just  the  best  way.  Some  prefer  a  flat 
rate  on  both  time  and  material,  but  the 
majority  prefer  a  flat  rate  on  time  only. 

There  is  a  small  minority  still  preju- 
diced against  the  system  with  a  rather 
surprising  lack  of  knowledge  displayed 
as  to  the  extent  of  its  application.  Many 
dealers  and  distributors  are  far  in  ad- 
vance of  the  factories  in  working  out 
and  applying  flat  rates. 

Edward  S.  Jordan,  president  of  the 
Jordan  Motor  Car  Co.,  opened  the  ses- 
sion with  a  talk  on  fundamental  think- 
ing in  the  industry.  He  said  it  was  pos- 
sible to  make  money  in  the  automobile 
business  by  advertising  enough  and  prom- 
ising enough,  but  that  the  business  would 
not  stick  without  service  and  if  too  much 
were  promised  the  service  department 
would  not  be  able  to  make  good  and  the 
product  would  fall  down. 

He  made  a  strong  appeal  for  a  single 
purpose  and  a  single  model,  and  said 
that  producing  20  models  in  one  plant 
brought  all  the  service  problems  of  20 
service  departments  in  20  plants. 

"Pirate"  Parts  Discussed 

Other  topics  taken  up  were  pirate  parts 
and  the  difference  between  them  and  sub- 
stitute parts.  It  was  conceded  that  the 
problem  of  the  substitution  part  is  a 
competitive  one  and  can  be  met  only  by 
right  prices,  quality  goods  and  extensive 
distribution.  A  communication  from  the 
Body  Builders  Association,  asking  for 
co-operation  in  formulating  suggestions 
for  the  June  convention  was  referred  to 
a  committee  headed  by  S.  T.  Norton. 

H.  H.  Rice,  president  of  the  Cadillac 
Motor  Car  Co.,  related  some  early  expe- 
riences in  the  industry  and  spoke  highly 
of  the  service  work  done  in  the  past  few 
years. 

Don  Hastings,  Hupmobile  distributor 
in  Detroit,  presented  a  comprehensive 
picture  of  the  retailers'  problems  and 
told  how  necessary  it  was  for  the  retail 
organization  to  be  prepared  to  service 
the  vehicle  correctly.  In  his  opinion  the 
retail  service  station  is  the  feeder  for 
the  sales  department,  and  fully  half  the 
prospects  are  secured  through  satisfied 
customers.  The  subject  of  dealer  educa- 
tion was  handled  by  R.  A.  Shelly  of  the 
Dort  Motor  Car  Co.,  and  Harry  Moock  of 
the  Hudson  Motor  Car  Co.  told  of  the 
great  need  of  the  small  town  dealer  for 
information  and  real  assistance  in  his 
service  problems. 
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Hudson-Essex  Fixes 
Ratio  of  Exports 

Heavy    Increases    in    Demand 

Abroad  Have  Made  Settled 

Percentages  Necessary 

DETROIT,  May  17— Heavy  increases 
in  the  Hudson-Essex  export  business  have 
caused  the  company  to  establish  a  fixed 
percentage  of  the  total  output  of  the  two 
lines  for  its  export  business  and  orders 
are  now  being  taken  subject  to  delivery 
as  the  export  proportion  of  its  product 
permits.  In  fixing  the  export  ratio,  fac- 
tory officials  declare  that  the  company 
has  taken  into  consideration  the  plight  of 
the  export  agents  in  the  past  eighteen 
months  and  has  favored  them  slightly 
over  the  domestic  distributing  organiza- 
tion. 

European  business,  hitherto  slow,  is 
picking  up  briskly,  and  orders  are  booked 
up  for  some  time  to  come.  England  for 
the  first  time  is  reported  ordering  closed 
cars  in  surprising  volume.  Shipments 
have  been  resumed  to  the  northern  Euro- 
pean countries,  including  Denmark,  Nor- 
way and  Sweden.  Canadian  business  is 
reported  becoming  especially  good. 

The  receipt  of  a  letter  recently  from 
a  dealer  in  Java  is  reported  by  the  com- 
pany, in  which  the  dealer  said  business 
prospects  were  very  poor  and  that  he 
did  not  know  when  an  order  for  a  volume 
shipment  might  be  placed.  The  day  the 
letter  arrived  a  cable  was  received  from 
the  same  dealer  ordering  $50,000  worth 
of  Hudson  and  Essex  cars  for  immediate 
shipment. 

South  American  business,  especially  in 
the  Argentine,  is  reported  increasing 
rapidly.  South  African  business  con- 
tinued steady  despite  the  recent  labor 
disturbances  and  showed  slight  increases. 
Good  business  is  reported  from  Australia 
in  which  the  closed  car  demand  features 
in  increasing  quantity.  Shipments  are 
now  being  made  to  fifty  companies,  and 
to  date  these  exceed  1921  shipments  by 
250  per  cent. 
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G.  M.  President  Reports 
Good  Export  Conditions 

NEW  YORK,  May  16— Good  conditions 
in  export  business  were  reported  by 
Pierre  S.  duPont,  president  of  General 
Motors  Corp.,  upon  his  return  from  an 
inspection  trip  of  the  plants  of  General 
Motors  of  Canada,  Ltd.,  at  Oshawa  and 
Walkerville,  Ont...  taken  in  company  with 
other    officials    of   the    corporations. 

In  speaking  of  conditions,  duPont  said: 

The  corporation  is  developing  in  its  Cana- 
dian plants  a  line  of  export  models  which 
meet  the  requirements  of  foreign  countries  in 
the  matter  of  taxation,  fuel  consumption, 
weight,  tire  mileasie  and  economical  upkeep. 
which  are  major  considerations  in  influenc- 
ing the  purchasing  of  American  products  in 
foreign  countries. 

The  export  business  of  the  corporation  is 
running  three  times  what  it  was  forecast  six 
months  ago.  Recently  a  solid  trainload  of 
automobiles  left  for  St.  .Tohn.  X.  B.,  whence 


N.  A.  C.  C.  COMPILES  FIGURES  OF  I^DLSTRY 
WHICH  COVER  YEAR  1921 

NEW  YORK,  May  16. — Automobile  statistics  for  the  year  1921  as  prepared  by  Alfred 
Reeves,  general  manager  of  the  National  Automobile  Chamber  of  Commerce,  show  the 
registration  In  the  United  States  of  about  10,448,632  cars  and  trucks,  a  gain  of  13  per 
cent  over  1920.  Production  of  cars  and  trucks  for  the  year  is  given  as  1,668,550,  of 
vi/hich  154,550  are  trucks.  Th  combined  wholesale  value  of  these  was  $1,260,000,000. 
The  figures  are  shown    in  the  followlna  table: 

PRODUCTION      IN     1921 

Cars   and   trucks   produced 1,668,550 

Passenger  cars  produced 1,51'»,000 

Motor    trucks   produced 154,550 

Wholesale  value  of  cars  and  trucks  produced $1,260,000,000 

Wholesale  value  of  passenger  cars   produced $1,093,918,000 

Wholesale  value  of  motor  trucks   produced $166,082,000 

Wholesale  value  of  parts  and  accessories  output $409,710,000 

Value  of  tire  replacements $542,358,420 

MOTOR      VEHICLE      MANUFACTURING      BUSINESS 

Capital    invested $1,423,500,000 

Cost  of  material   bought $1,057,230,000 

Number  of  employees .^  . .  .  186,000 

Wages  and   salaries $299,098,780 

TIRE     AND     FUEL     FIGURES 

Gasoline   produced,    gallons 5,153.549,318 

Gasoline   consumed,    gallons 4,516.012.979 

Tire   casings   produced 27,275,000 

MOTOR     VEHICLES     USED     ON     FARMS 

Cars  and   trucks  on  farms  (approx.) 3,000,000 

Automobiles  on  farms    (approx.) 2.850,000 

Motor  trucks  on   farms    (approx.) 150,000 


they  will  be  shipped  to  General  Motors,  Ltd., 
our  English  subsidiary,  for  distribution  in 
Great  Britain.  In  this  one  shipment  there 
were  315  passenger  cars.  The  value  was 
$320,000  and  transportation  charges  were 
$40,000. 

The  foreign  demand  for  all  General  Motors 
cars  is  strong,  especially  Buick  and  Chevro- 
let. In  the  three  and  a  half  months  from 
Jan.  1  to  the  middle  of  April  the  total  ship- 
ments of  all  General  Motors  cars  from  the 
factories  of  General  Motors  of  Canada  were 
10,126,  compared  with  4,102  cars  in  the 
corresponding  period  of  1921. 


Marmon  Has  Unfilled 

Orders  Exceeding  500 

INDIANAPOLIS,  May  16— Manufac- 
turers here  are  experiencing  the  phe- 
nomenal increase  in  business  that  has 
been  general  the  last  two  months.  Mar- 
mon has  over  500  unfilled  orders,  or  ap- 
proximately one  months'  delivery.  The 
factory  is  producing  20  car?  a  day  and 
may  reach  capacity  of  25  daily  before 
the  end  of  the  month.  The  recent  price 
reduction  had  a  very  stimulating  effect 
and  an  unexpectedly  heavy  increase  for 
wood  wheels  is  following  the  newer 
prices. 

The  Midwest  Engine  Corp.  is  produc- 
ing at  the  rate  of  500  engines  per  month, 
and  releases  on  engine  shipments  to  trac- 
tor companies  are  coming  in,  some  of 
these  being  the  first  for  many  months. 


Associated  Industries 

Approaches  Launching 

CHICAGO,  May  15 — An  announcement 
is  expected  to  be  made  this  week  of  the 
formal  launching  of  the  Associated  Mo- 
tor Industries — but  under  another  name 
that  it  is  felt  will  be  more  distinctive 
and  have  greater  selling  power.  The 
consolidation  will  probably  include  ten 
of  the  strongest  automotive  companies 
that  have  been  considered,  but  what  they 
will  be  will  depend  upon  the  attitude  of 
the  banking  interests  that  have  carried 
on  the  investigations. 

The  consolidated  organization  plans 
to  operate  factories  making  completed 
cars  and  all  parts  except  tires  in  various 
parts  of  the  United  States,  probably  in 
nine  dififerent  states,  with  general  offi- 
ces, which  will  exert  centralized  control 
over  all  activities,  in  Dayton,  Ohio. 
Dealer  and  purchaser  financing  will  be 
arranged. 

Associated  Motor  Industries  was  in- 
corporated nine  months  ago  in  Delaware 
with  a  capitalization  of  §80.000.000. 


F.  A.  BURGESS  DIES 

CHICAGO,  ILL.,  May  16— F.  A.  Bur- 
gess, president  of  the  Burgess-Norton 
Manufacturing  Co.,  Geneva,  111.,  manu- 
facturer of  B-R  piston  pins,  d'ed  sud- 
denly from  heart  disease.  May  14. 


NEW  BODIES  FOR  HAYNES  "75" 

KOKOMO,  IND.,  May  16— The  Haynes 
Automobile  Co.  is  fitting  its  model  "75" 
chassis  with  two  bodies  which  are  new 
to  the  chassis,  these  being  the  5-passen- 
ger  brougham  and  the  2-passenger  "Blue 
Ribbon"  speedster.  These  body  types  were 
previously  fitted  to  the  model  "47"  chas- 
sis. The  driver's  seat  in  the  brougham  is 
upholstered  in  leatl\er.  and  the  side  tire 
carriers  are  mounted  at  the  front  end 
of  the  three-quarter  length  runningboard 
on  each  side. 
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Brands  Registration 
Bill  as  Monstrosity 

Former  A.  A.  A.    President    De- 
nounces U.  S.  Measure  Call- 
ing It  Impracticable 

WASHINGTON,  May  13— Characteriz- 
ing as  a  "monstrosity"  the  Mills  bill  pro- 
viding for  a  $2  registration  tax  on  all 
automobiles,  Dr.  H.  M.  Rowe,  former 
president  of  the  American  Automobile 
Association,  denounced  the  measure  be- 
fore the  Ways  and  Means  Committee  of 
the  House,  and  declared  it  was  imprac- 
ticable. Much  additional  opposition  to 
the  proposed  legislation  was  also  voiced 
by  other  witnesses  at  the  first  hearing 
before  the  committee.  Melvin  P.  Bender, 
attorney  for  the  New  York  Automobile 
Federation,  declared  that  the  measure,  if 
enacted  into  law,  would  cost  American 
motorists  an  average  of  $22  in  time  and 
money. 

If  the  bill  is  passed,  it  was  charged  at 
the  hearing,  automobile  manuf?icturers 
will  be  charged  with  the  duty  of  stamping 
on  each  body  and  each  engine  a  serial 
number.  For  this,  it  was  contended,  there 
must  be  a  charge  and  consequently  an 
increase  in  price.  In  the  changing  from 
winter  to  summer  bodies,  the  owner  of 
an  automobile,  under  the  provisions  of 
the  bill,  must  get  a  special  title  for  the 
new  body  not  stamped. 

American  motorists  at  the  present 
time  are  paying  $344,000,000  Federal  and 
state  taxes,  the  figures  presented  showed. 
Under  the  Mills  bill  it  is  expected  that 
the  $2  tax  will  bring  in  $26,000,000  a 
year  and  will  mean  the  creation  of  thou- 
sands of  new  Federal  jobs,  in  the  opinion 
of  Dr.  Rowe. 

Hiram  Todd,  U.  S.  District  Attorney 
for  the  Northern  District  of  New  York, 
appeared  in  favor  of  the  bill,  contending 
it  would  prevent  the  theft  of  cars,  would 
reduce  insurance  and  states  that  the  bill 
had  the  approval  of  the  Treasury  and 
Justice  departments. 


Salt  Lake  City  Reports 

Best  Week  for  Past  Year 

SALT  LAKE  CITY,  May  13— Accord- 
ing to  Carl  L.  Snow,  secretary  o^  the 
Inter-Mountain  Automotive  Trades  Asso- 
ciation, more  cars  were  sold  last  week 
in  this  city  than  in  any  other  single 
week  for  the  past  year.  Many  dealers 
have  sold  out  all  their  stocks  and  make 
deliveries  direct  from  the  cars.  Snow 
says  one  reason  for  the  rush  is  that 
spring  was  a  month  late  this  year  and 
many  buyers  held  up  their  orders  until 
the  weather  was  good. 

The  industrial  situation  in  this  terri- 
tory is  better  now  than  it  has  been  for 
the  past  eighteen  months  or  two  years. 
The  metal  mines  are  open  again. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

supervise  the  working  out  on  a  national 
scale  of  the  plan  of  sales  organization 
adopted  by  the  New  York  company.  Paul 
C.  Lott,  sales  promotion  manager,  has 
also  been  transferred  to  the  parent  com- 
pany, his  position  in  New  York  being  oc- 
cupied by  N.  R.  Cooper.  T.  L.  Coleman 
has  been  appointed  vice-president  and 
general  manager  of  the  New  York  com- 
pany as  successor  to  N.  W.  Dingwall,  re- 
signed.   

Reo  Lengthens  Day 

and  Shortens  Week 

DETROIT,  May  18— Reo  Motor  Car  Co. 
has  adopted  temporarily  a  five-day  work 
week  made  up  of  five  10-hour  days  in- 
stead of  the  former  five-and-a-half-day 
week  which,  after  two  weeks  operation, 
is  declared  to  be  working  satisfactorily 
and  giving  the  company  a  better  produc- 
tion week  than  formerly.  Fifty  hours 
each  week  are  put  in  by  workmen  as 
before  without  the  breakover  into  the 
half-day  at  the  week  end. 

Officials  said  the  schedule,  while  adopt- 
ed primarily  for  the  summer  so  that 
workmen  would  have  more  time  for  gar- 
dens and  for  week-end  vacation  trips, 
might  be  extended  over  the  full  year  as 
a  more  economic  method  of  factory  oper- 
ation. Divided  interest  among  the  men 
on  the  short  day  made  it  difficult  to  keep 
up  the  high  production  of  the  rest  of 
the  week.  In  five  10-hour  days,  produc- 
tion is  found  to  run  considerably  higher. 
The  company  is  operating  on  a  schedule 
of  about  130  motor  vehicles  daily,  divided 
almost  equally  between  speed  wagons 
and  passenger  cars. 


CHANGES    AT   MITCHELL    BRANCH 

NEW  YORK,  May  16— A.  G.  McMillan, 
general  sales  manager  of  the  New  York 
Mitchell  Motor  Co.,  has  been  transferred 
to  the  factory  at  Racine,  where  he  will 


New  York  Registrations 
So  Far  Aggregate  20,081 

NEW  YORK,  May  15— Registration  of 
new  cars  in  ten  counties  in  and  around 
New  York  aggregated  21,081  for  the  first 
four  months  in  1922,  as  compared  to  11,- 
510  for  the  same  period  last  month. 
April  showed  a  good  gain  over  the  pre- 
ceding month,  both  in  the  high  and 
lower  priced  classes. 

Of  the  cars  priced  at  $2,500  or  less, 
14  have  registered  more  than  200  since  the 
first  of  the  year,  .3  have  gone  over  the 
2000  mark  and  1  has  nearly  approached 
that  figure.  The  remaining  go  fro-m  228 
to  579.  In  the  higher  priced  class  9  cars 
have  registered  more  than  40  for  the  first 
four   months. 

A  summary  of  registrations  for  the  ten 
counties,  taken  from  the  monthly  report 
of  Sherlock  &  Arnold,  publishers  of  the 
Automobile  Sales  Analysis,  is  as  follows: 

Cars    Below  $2,500 

1922  1921 

January     2,018  483 

February     2,231  1.409 

March     6,354  3,396 

April     8,407  4,810 

Total     19,010  10,098 

Cars    $2,500    and    above 

1922  1921 

January    283  145 

February     273  210 

March     632  487 

April      883  570 

Total     2,071  1,412 
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Federal  Department 
Is  Filming  Industry 

Work  Starts  at  Studebaker  Fac- 
tory— Pictures  for  Foreign 
Distribution 


WASHINGTON,  May  16— Advertising 
of  the  American  automotive  industiy  by 
moving  pictures  will  be  one  of  the  biggest 
steps  in  the  progress  of  the  industry,  and 
the  long  realized  "dream"  will  be  a  reality 
in  less  than  a  month,  according  to  the  De- 
partment of  Commerce.  Actual  work 
of  filming  the  industry,  the  department 
announces,  has  already  begun,  under  the 
immediate  supervision  of  Morton  F.  Leo- 
pold, engineer  in  charge  of  motion  pic- 
ture activities  of  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

The  film,  which  will  be  called  "The 
Story  of  an  Automobile,"  is  being  made 
at  the  plant  of  the  Studebaker  Corp., 
at  South  Bend.  When  it  is  completed, 
it  will  be  brought  here  and  reviewed  by 
a  board  composed  of  government  engi- 
neers and  other  representatives  of  the 
Department  of  Commerce,  who  will  pass 
upon  it  before  giving  it  the  government's 
oflficial  endorsement. 

Government  to  Handle  Films 

Distribution  of  the  film  will  be  entire- 
ly under  government  supervision.  Fifty 
copies  will  be  released  simultaneously 
for  showing  in  South  America,  Australia 
and  Africa,  these  being  considered  by 
the  government  as  being  the  most  poten- 
tial fields  for  automotive  export  business. 
Arrangements  have  been  made  to  show 
it  in  Rio  de  Janeiro  during  the  World's 
Fair  to  open  there  this  fall. 

Hundreds  of  scenes  are  being  taken 
both  inside  and  outside  the  factory.  An 
airplane  was  brought  from  Chicago  to 
film  exterior  scenes,  in  order  to  give  a 
bird's  eye  view  of  the  magnitude  of  a 
modern  American  automobile  plant.  At 
all  times  a  government  check  will  be 
made  on  titles  and  quotations. 


BLACK  IS  A.  E.  A.  CHAIRMAN 

BALTIMORE,  May  16— S.  D.  Black, 
president  of  the  Black  &  Decker  Manu- 
facturing Co.,  has  been  appointed  chair- 
man of  the  foreign  trade  committee  of 
the  Automotive  Equipment  Association. 
Through  his  efforts,  Gordon  Lee,  chief 
of  the  automotive  division  of  the  Depart- 
ment of  Commerce,  will  address  the  con- 
vention of  the  association  at  Colorado 
Springs  in  June  as  the  representative  of 
Secretary   Herbert   Hoover. 


S.  A.  E.  MEETING  IN  NEW  YORK 

NEW  YORK,  May  17— The  metropoli- 
tan section  of  the  Society  of  Automotive 
Engineers  will  meet  at  the  Automobile 
Club,  May  25,  at  8  p.  m.,  to  discuss  rail 
cars.  Introductory  remarks  will  be  made 
by  Roy  H.  Wright  of  Railway  Age,  and 
a  paper  will  be  presented  by  W.  L.  Bean 
of  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  who  recently  had  charge 
of  the  trip  to  New  Haven. 


May  18,  1922 

Many  Finns  Occupy 
Big  G.  M.  Building 

Companies  With  Offices   Outside 
City  Locate  Detroit  Head- 
quarters in  Structure 

DETROIT,  May  13— Space  in  the  Gen- 
eral Motors  building  which  has  been  set 
aside  for  Detroit  headquarters  of  com- 
panies prominent  in  the  automotive  in- 
dustry whose  principal  offices  are  lo- 
cated outside  of  Detroit  is  rapidly  being 
taken  over.  It  was  the  plan  of  the  cor- 
poration to  set  aside  the  first  two  floors 
in  the  east  wing  of  the  building,  but  this 
has  been  extended  so  that  more  space 
might  be  available. 

A  list  of  the  companies  now  maintain- 
ing their  Detroit  headquarters  there  fol- 
lows: 

American  Brass  Co.,  American  Enameled 
Magnet  "Wire  Co.,  American  Wood  "Working 
Machine  Co.,  Anchor  "Webbing  Co.,  R.  "W. 
Angrstam,  Atlas  Lumber  Co.,  Auburn  Button 
"Works,  Bound  Brook  Oil-Less  Bearing  Co., 
John,  "W.  Brown  Manufacturing  Co.,  John  "W. 
Brown  Lamp  Co.,  Bryant  Engineering  Co- 
Buffalo  Bolt  Co.,  Builders  Iron  Foundry. 
Carbonater  Sales  Co.,  Garrlck  Engineering 
Co.,  Casko  Fabrics  Corp.,  Clapp  Manufactur- 
ing Co.,  Collyer  Insulated  "Wire  Co.,  Charles 
P.  Craig,  Cutter  Electric  &  Manufacturing 
Co. 

Doehler  Die  Casting  Co.,  Dryden  Rubber 
Co.,  Dunbar  Bros.  Co.,  Duratex  Co.,  Electric 
Dynamic  Co.,  Endicott  Forge  &  Manufactur- 
ing Co.,  Felters  Co.,  T.  P.  C.  Forbes,  Fowler 
Batting  &  Fibre  Co.,  Garlock  Packing  Co., 
G.  &  "W.  Specialty  Co.,  General  Devices  & 
.Fitting  Co.,  Gibb  Instrument  Co.,  C.  T. 
Goodwill,  J.  C.  Haartz,  Inc.,  Hadley  Bros.- 
"Uhl  Co.,  Haynes  Stellite  Co.,  Hill  Pump 
"Valve  Co.,  Hinkley-Meyers  Systems  Co.,  In- 
strument Supply  Co.,  Nathan  H.  Jewett, 
Joyce-Koebel  Co. 

Kent-Moore  Organization,  Keystone  Bat- 
tery Co.,  E.  G.  Krentler,  J.  J.  Lamb  &  Co., 
Lasalle  Steel  Co.,  Liggett  Spring  &  Axle 
Co.,  Linde  Air  Products  Co.,  Liptak  Fire 
Brick  Arch  Co.,  MacBeth-Bvans  Glass  Co., 
Maring  "Wire  Co.,  Markomi  Co.,  Inc.,  Mica 
Insulator  Co.,  Moloney  Electric  Co.,  Mono 
Corp.  of  America,  "Walter  G.  Morley.  Motor 
Industries  Corp.,  National  Seal  Co.,  National 
Spring  &  "Wire  Co.,  Nugent  Sand  Co.,  Ohio 
Electric  &  Controller  Co.,  Otis  Steel  Co., 
Pittsburgh  Steel  Products  Co.,  Portland 
Monson   Co.,    Prest-O-Lite   Co. 

Republic  Flow  Meter  Co.,  Henry  Richard- 
son, H.  G.  Seal  Co.,  Schweitzer  &  Conrad. 
Inc.,  Seneca  Iron  &  Steel  Co.,  J.  Spaulding  & 
Sons  Co.,  Stackpole  Carbon  Co.,  H.  A.  Strick- 
land, United  Conveyor  Co,  "Washburn  "Wire 
Co.,  "V^'^haling  &  Hartman,  "Wickwire  Spencer 
Steel  Co.,  C.  B.  "Wise,  Youngstown  Sheet  & 
Tube  Co.,  N.  C.  Leidgen,  Penco  Corp. 


STRATTON  WITH  VACUUMETER 

CLEVELAND,  OHIO,  May  18— F.  S. 
Stratton  has  resigned  as  general  sales 
manager  of  the  Grant  Motor  Car  Co.  and 
has  accepted  a  similar  position  with  the 
Vacuumeter  Manufacturing  Co.,  this  city. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

hibited  the  Holt  all-metal  tire  valve  to 
members  of  the  Midwest  Rubber  Manu- 
facturers Association  at  the  association's 
meeting  here.  It  was  claimed  that  the 
patented  construction  of  the  valve,  in 
in  which  there  are  neither  springs  nor 
washers,  makes  it  absolutely  non-leak- 
able. 
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Production  for  April 

Now  Placed  at  216,000 

NEW  YORK,  May  16— While  final  fig- 
ures on  April  production  have  not  been 
compiled,  additional  carload  shipments 
reported  to  the  National  Automobile 
Chamber  of  Commerce  since  the  first  es- 
timate of  213,000  was  made  now  bring 
the  total  output  of  cars  and  trucks  for 
the  month  to  216,000.  This  figure  is  4000 
below   the   record    established   in  March, 

1920,  which  was  the  largest  month  in  the 
industry,    but   far   in   excess  of   August, 

1921,  which  was  the  biggest  month  that 
year  with  a  production  of  180,781. 


Predicts  Early  Adoption 
of  Rural  Roads  Program 

WASHINGTON,  May  16— Early  pas- 
sage of  the  Federal  Government's  bill 
embodying  the  rural  post  roads  program, 
funds  for  which  were  provided  in  a  bill 
by  the  House  on  May  1,  has  been  pre- 
dicted by  the  Senate  Post  Office  and  Post 
Roads    Committee. 

The  funds  for  the  good  roads  program 
in  the  Senate  are  tied  up  in  this  com- 
mittee at  the  present  time  in  the  form 
of  an  amendment  to  the  Post  Office  Ap- 
propriation bill. 


Price  Cuts  on  Westcott 
Range  from  $200  to  $600 

SPRINGFIELD,  OHIO,  May  15— The 
Westcott  Motor  Car  Co.  announces  price 
reductions  ranging  from  $200  to  $600. 
The  list  follows: 

Old  Price     New  Price 
A-44  Standard      Phaeton     $1,890  $1,690 

A-44  Special     Phaeton...        2,190  1,890 

A-44  Special     Sedan 2,890  2,690 

C-48  Phaeton    2,090  1,890 

C-48  Sedan    3,490  2,890 

C-48     Limousine — Sedan.        3,690  3,090 


HYDRO  TIRES  REDUCED 

POTTSTOWN,  PA.,  May  15— The  Hy- 
dro United  Tire  Co.  announces  a  price 
reduction  of  20  per  cent  on  all  Ford  sizes 
and  10  per  cent  on  all  other  sizes. 


TWIN  CITY  TRACTOR  LOWER 

MINNEAPOUS,  May  15— The  Min- 
neapolis Steel  &  Machinery  Co.  has  re- 
duced the  price  of  its  20-35  Twin  City 
tractor  from  $2,950  to  $2,750. 


NEW  TIRE  VALVE  EXHIBITED 

CHICAGO,    May    12— Representatives 
of  the  All-Metal  Valve  Co.  of  Detroit  ex- 


CORRECTION 

Prices  of  the  3  and  4  passenger  models 
of  the  Paige  car  continue  at  $2,495  and 
$2,245,  respectively,  no  revisions  having 
been  made  as  was  stated  in  the  May  4 
issue  of  Automotive  Industries. 


New  Gasoline  Prices 
Rouse  U.  S.  Senator 


Congressional    Investigation    De- 
manded— Production  of  Re- 
fineries Show  Increase 


WASHINGTON,  May  15— A  Congres- 
sional investigation  into  the  price  of  gaso- 
line has  been  demanded  by  Senator  Mc- 
Kellar  of  Tennessee  in  a  resolution  intro- 
duced in  the  Senate.  McKellar  asked 
that  a  probe  be  conducted  immediately 
to  explain  why  the  price  of  gasoline  has 
been  increased  throughout  the  country, 
despite  the  decreased  cost  of  crude  oil, 
and  hinted  that  there  has  been  an  agree- 
ment between  various  companies  to  make 
price  increases  simultaneously. 

Production  Increased. 

Simultaneous  with  the  introduction  of 
the  McKellar  resolution,  the  Bureau  of 
Mines  announced  that  the  production  of 
refineries  shows  an  increase  in  March  of 
3  per  cent  over  the  month  of  February. 

Data  gathered  by  the  Federal  (Jovern- 
ment  show  that  the  present  stocks  of 
gasoline  amount  to  854,232,000  gallons, 
which  is  20  per  cent  greater  than  for 
April  1  last  year  and  36  per  cent  greater 
than  for  April  1.,  1920.  Domestic  con- 
sumption of  gasoline  shows  an  increase 
of  7  per  cent  over  the  first  quarter  of 
1921  and  25  per  cent  over  the  first  quar- 
ter of  1920.  Exports  and  shipments  are 
the  only  figures  for  the  past  three  months 
that  do  not  show  material  increases  over 
those  of  previous  years. 

The  daily  average  output  of  gasoline 
for  March  amounted  to  15,234,770  gal- 
lons, as  compared  with  a  daily  averagre 
of  13,541,787  for  the  same  month  last 
year.  The  total  production  of  gasoline 
during  March  amounted  -to  472,277,870 
gallons.  The  daily  average  production 
of  lubricating  oil  during  March,  1922, 
amounted  to  2,367,460  gallons,  as  com- 
pared with  2,354,945  gallons  for  the  same 
moi'th  last  year.  The  present  reserve  of 
lubricating  oil  is  236.886,000  gallons, 

Louisiana  Takes  Action 

NEW  ORLEANS,  May  15— Sweeping 
investigations  are  being  made  here  as  s 
result  of  the  rise  of  from  23 H  cents  to 
27%  cents  per  gallon  for  gasoline  in  four 
days.  State  Attorney  General  Coco  has 
already  begun  an  inquiry  as  to  the  sud- 
den jump  in  prices,  which  were  made 
simultaneously  by  all  the  oil  companies 
operating  in  the  city.  In  behalf  of  the 
state,  it  is  stated  thai  an  investigation 
is  about  to  be  started  by  the  American 
Automobile  Association  and  the  Motor 
League  of  Louisiana,  and  it  is  expected 
that  the  Department  of  Justice  of  the 
United  States  will  shortly  launch  an  in- 
vestigation. 


NEW  D.  T.  &  I.  MANAGER 

INDIANAPOUS.  May  15— Fred  L. 
Rockelman,  general  manager  of  the  Ford 
Indianapolis  branch,  has  been  made  man- 
ager of  the  Detroit,  Toledo  &  Irontown 
Railroad,   taking    office    immediately. 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Continued  ease  was  manifest  in  the 
local  money  market  last  week,  with  call 
loans  covering  a  range  during  the  week 
of  3V^  per  cent  to  4^  per  cent,  as  com- 
pared with  3%  per  cent  to  5  per  cent  in 
the  previous  week.  On  May  12  the  re- 
newal rate  was  3%  per  cent,  the  lowest 
since  April  30.  The  market  was  reported 
dull  and  inactive  for  fixed  date  matur- 
ities. Few,  if  any,  large  loans  were 
made,  and  although  funds  were  in  fair 
supply,  the  inquiry  was  light.  All  ma- 
turities from  sixty  days  to  six  months 
were  quoted  nominally  at  4%  per  cent. 
The  prime  commercial  rate  was  4%,  per 
cent  as  in  the  previous  week. 

On  May  10  demand  sterling  went  to 
$4.45,  marking  another  new  high  record 
in  the  current  upward  movement  and  the 
highest  point  reached  in  nearly  three 
years.  This  advance  was  not  sustained, 
however,  and  subsequent  quotations 
sagged. 

Unfilled  orders  on  the  books  of  the 
United  States  Steel  Corp.,  as  reported 
for  April  30,  totaled  5,0%,917  tons,  the 
largest  amount  since  June  30,  1921,  and 
an  increase  of  602,769  tons  as  compared 
with  the  end  of  March.  This  increase  in 
unfilled  tonnage,  together  with  heavy 
shipments  during  the  month,  estimated 
at  approximately  1,000,000  tons,  indicates 
that  new  business  received  in  April  was 
approximately  1,600,000  tons,  the  larg- 
est amount  reported  in  any  month  for 
nearly  two  years. 

The  steel  ingot  production  in  the 
United  States  in  April  is  reported  to 
be  2,439.246  tons,  an  increase  of  6S,495 
tons  in  excess  of  the  March  output  and 
more  than  double  the  output  for  April 
1921.  Production  in  April,  1922,  was 
at  the  annual  rate  of  34,746,000  tons,  or 
an  equivalent  of  66.2  per  cent  of  the 
country's  capacity.  In  March  the  an- 
nual rate  of  production  was  33,787,400, 
or  64.3  per  cent  of  capacity;  in  February 
it  was  24,889,600,  or  47.2  per  cent. 

After  its  recent  advances,  our  foreign 
trade  showed  a  decrease  in  April.  Ex- 
ports for  the  month  totaled  $321,000,000, 
compared  with  $330,000,000  in  March,  and 
imports  amounted  to  $217,000,000  against 
$256,000,000  in  the  previous  month.  Ex- 
ports during  April  were  the  lowest  for 
any  month  of  the  current  fiscal  year, 
and  about  $19,000,000  less  than  for  April, 
1921.  Imports  were  the  lowest  since 
February  and  approximately  $37,000,000 
less  than  for  the  corresponding  month 
last  year,       '   ' 

For  the  ten  months  ended  with  April, 
exports  aggregated  $3,131,000,000  against 
$5,850,000,000  during  the  corresponding 
ten  months  of  1921.  Imports  for  the 
period  were  $2,095,000,000,  as  compared 
with  $3,264,000,000  during  the  ten 
months  ended  April,  1921. 
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fontein.  Orange  Free  State,  reports, 
on  the  occasion  of  a  visit  to  this  coun- 
try with  his  wife,  that  conditions  in 
South  Africa  are  greatly  improved, 
with  every  indication  that  the  diamond 
mines  will  soon  reopen.  He  states  that 
despite  the  fact  that  British  cars  are 
favored  by  preferential  tariffs  and  have 
the  additional  advantage  of  an  adverse 
exchange  rate,  American  cars  practically 
have  a  monopoly  of  the  situation  for  the 
reason  that  British  cars  are  still  too  high 
priced. 
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Hudson  Land  at  Pontiac 
Not  for  Airship  Budding 

PONTIAC,  MICH.,  May  16— Denial  has 
been  made  by  Vice-President  Howard 
Coffin  of  reports  that  the  Hudson 
Motor  Car  Co.  proposes  to  utilize  for 
aircraft  manufacture  the  large  holdings 
of  land  in  the  vicinity  of  this  city  which 
were  purchased  by  him  and  President 
Roy  D.  Chapin. 

Under  the  name  of  the  Calumet  De- 
velopment Co.,  Chapin  and  Coffin  bought 
the  200  acres  comprising  the  holdings 
two  years  ago,  and  since  then  have  been 
doing  development  work  there  in  the  way 
of  improved  roads.  Coffin  is  actively  in- 
terested in  the  project  for  a  belt  line 
railway  to  be  put  around  three  sides  of 
the  city  by  the  Grand  Trunk  Railroad, 
right-of-way  for  which  has  nearly  all 
been  secured.  Construction  work  is  ex- 
pected to  start  this  summer.  No  definite 
statement  as  to  the  use  to  be  made  of 
its  holdings  has  been  made  at  any  time 
by  the  development  company,  but  the 
Michigan  Air  Line  tracks  and  the  new 
belt  line  are  expected  to  make  it  avail- 
able for  factory  sites. 


Manila  Company  Formed 
to  Promote  New  Engine 

LOS  ANGELES,  May  15— Advices 
from  Manila,  Philippine  Islands,  tell  of 
the  formation  of  a  company  to  promote 
the  manufacture  of  a  new  type  of  two- 
cycle  engine,  applying  the  so-called 
Junker  principle,  which  has  been  invented 
by  C.  J.  H.  Penning,  resident  engineer 
for  the  Honolulu   Iron  Works. 

In  the  new  Penning  engine  the  explo- 
sion takes  place  between  two  pistons 
which  are  working  in  a  cylinder  open 
at  both  ends.  The  exhaust  gases  escape 
through  a  port  in  the  cylinder  wall,  which 
is  uncovered  by  one  piston  at  the  end 
of  its  stroke,  and  immediately  afterward 
the  other  piston  uncovers  another  port 
which  admits  a  fresh  charge  into  a  cyl- 
inder. The  result  is  said  to  be  complete 
scavenging  of  the  exhaust  gases  from 
the  cylinder. 


BLOEMFONTEIN  DEALER  HERE 

NEW    YORK,    May    16— J.    S.    Short, 
manager  of  Lambon  &  Co.,  Ltd.,  Bloem- 


DODGE  BROTHERS,  LTD.,  FORMED 

DETROIT,  May  15— Instead  of  requir- 
ing its  dealers  in  Great  Britain  to  finance 
car  shipments  from  Detroit  personally, 
Dodge  Brothers  has  organized  Dodge 
Brothers.  Ltd.,  which  will  handle  sales 
as  an  intermediary  between  company  and 
its  British  dealers.  Similar  companies 
may  later  be  established   elsewhere. 
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U.  S.  Tractor  &  Machinery  Co.  at  Menasha, 

Wis.,  is  marketing-  an  issue  of  $250,000  7  per 
cent  gold  bonds,  secured  by  a  first  mortgage, 
the  trust  deed  running  to  the  First  Trust  Co. 
of  Appleton,  Wis.  Worlt  will  begin  at  once 
on  the  construction  and  equipment  of  a  new 
foundry,'  and  several  extensions  of  the  ma- 
chine shops  and  assembling  floor.  J.  M. 
Robinson,  formerly  of  the  International 
Harvester  Co.,  is  now  president  and  general 
manager  of  the  Menasha  corporation.  The 
bond  issue  is  to  enable  the  company  to  carry 
out  its  plan  of  enlarging  its  tractor  manu- 
facturmg  business  to  embrace  tractor  imple- 
ments and  power-driven  farm  machinery. 

Repubhc  Rubber  Corp.  receiver,  C.  H. 
Booth,  says:  "The  proceeds  from  the  sale  of 
certificates  of  indebtedness  have  been  used 
entirely  for  the  purpose  of  carrying  larger 
accounts  receivable  and  larger  inventories 
commensurate  with  the  increasing  volume  of 
sales.  Overhead  expenses  are  still  at  a  mini- 
mum, but  an  equitable  adjustment  of  salaries 
will  have  to  commence  at  an  early  date  thus 
somewhat  increasing  expenses."  The  com- 
pany is  behind  orders  to  the  extent  of  60,000 
tubes  and  sales  of  casings  are  exceeding 
production  at  its  Youngstown  plant.  The 
Canton  property  is  turning  out  1800  casings 
daily. 

Daniels  Motor  Co.'s  8  per  cent  cumulative 
preferred  stock  to  the  number  of  10.000 
shares  is  being  offered  through  Gillespie, 
Meeds  &  Co.  The  stock  has  a  par  value  of 
$100  and  yields  8.42  per  cent.  With  oach 
share  of  this  stock  there  will  be  given  a 
warrant  for  two  shares  of  common  stock  of 
no  par  value  upon  payment  of  $10  a  share. 
The  purpose  of  the  new  issue  is  to  provide 
funds  to  pay  off  all  bank  loans  and  increase 
the  company's  working  capital  to  care  for 
the    increased   business    now   being   received. 

Stewart-Warner  Speedometer  Corp.  for  the 
quarter  ended  March  31  reports  a  surplus  of 
$95,451  after  providing  $64,867  for  Federal 
taxes  and  $356,100  for  dividends  Profit  and 
loss  surplus  totaled  $7,871,803.  Current 
assets  were  $6,8^10,207,  against  current  liabili- 
tiesi  of  $462,843.  Cash  was  $590,793;  accounts 
and  notes  receivable  $1,717,602,  and  accounts 
and  vouchers  payable  $307,402. 

Autocar  Co.'s  first  mortgage  sinking  fund 
7  per  cent  convertible  bonds  to  the  amount 
of  $2,500,000  are  being  offered  through 
Janney  &  Co.  and  Redmond  &  Co.,  New 
York.  They  are  due  May  1,  1937  at  100  and 
interest.  Bonds  are  convertible  into  8  per 
cent   cumulative  preferred  stock  par  for  par. 

Packard  Motor  Car  Co.  has  retired  $1,000,000 
of  its  10-year  notes,  reducing  the  amount 
outstanding  as  of  May  10  to  $8,250,000.  In 
addition,  the  company  has  increased  its  in- 
vestments in  United  States  bonds  $1,700,000. 
On  May  10  the  cash  on  hand  totaled  $5,107,000 
compared  with   $3,890,000  Feb.  28. 

Vig-Tor  Axle  Co.,  Cleveland,  manufacturer 
of  internal  gear  drive  axles  for  motor  trucks, 
is  marketing  5000  shares  of  8  per  cent  cumu- 
lative preferred  stock  of  a  par  value  of  $100. 
The  company  offers  this  stock,  subject  to 
prior  sale,  with  a  bonus  of  common  to  yield 
more  than   S  per  cent. 

Sterling- Knight  Motor  Co.,  Cleveland,  is 
offering  through  the  Cleveland  Trust  Co. 
$600,000  8  per  cent  first  mortgage  ten-year 
gold  bonds  and  20.000  shares  of  no  par  value 
common   stock  at   $10  a   share. 

J.  I.  Case  Threshinn  Machine  Co.  has  de- 
clared the  regular  quarterly  dividend  of  1% 
per  cent  on  the  preferred  stock  payable  July 
1  to  stock  of  record  .Tune  12. 
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Amco  Co.,  Indianapolis,  which  bought  the 
assets,  plant,  manufacturing  and  sales  rights 
of  the  American  Metals  Corp.  that  went  into 
the  hands  of  a  receiver  in  Febiniary,  has 
completed  its  incorporation  with  William  B. 
Paul  president  and  Guy  Lemmon  secretary 
and  treasurer.  For  the  present  the  company 
Is  limiting  the  scope  of  its  production,  but 
expects  to  broaden  its  activities  to  take  in 
the  automotive  accessories  and  equipment 
specialties  originally  produced  by  the  Ameri- 
can Metals  Corp.  Distribution  will  be 
through  a  limited  number  of  large  automo- 
tive equipment  jobbers. 

Six  Wheel  Truck  Co.  of  Fox  Lake,  Wis., 
which  recently  arranged  with  Waupun  capi- 
tal to  assist  it  in  relocating,  has  purchased  a 
site  at  Waupun,  Wis.,  and  work  is  already 
under  way  on  the  first  unit  of  its  new  plant 
there.  Construction  is  expected  to  be  com- 
pleted by  June  15.  The  company  manufac- 
tures a  heavy-duty  motor  truck  designed  by 
F.  N.  Pettigrew  of  Fox  Lake,  who  is  presi- 
dent and  chief  engineer.  The  design  has 
been  in  limited  production  for  two  years  at 
Fox  Lake. 

Motor  Parts  Corp.,  Forestville,  Conn.,  has 
been  closed  as  a  lesult  of  the  vote  of  direc- 
tors to  terminate  the  business.  The  directors 
are  acting  as  trustees  with  William  L.  Caf- 
ferty  as  their  agent.  Sept.  30  has  been  set  as 
the  time  limit  for  filing  claims  and  in  the 
meantime  an  inventory  of  all  assets  and  lia- 
bilities will  be  taken.  There  is  considered  to 
be  every  probability  that  the  company  will 
pay  claims  in  full.  The  corporation  was 
seriously  affected  by  the  past  business  de- 
pression. 

Jack  Tire  &  Rubber  Co.,  owTiing  the  former 
plant  at  the  Washington  Tire  &  Rubber  Co., 
Spokane,  has  started  operations  under  the 
direction  of  T.  G.  Richards,  president  and 
manager.  The  daily  production  of  the  plant 
at  this  time  is  estimated  at  70  tires  and  inner 
tubes.  The  plant  has  a  capacity  of  500  tires 
and  tubes  daily.  Richards  is  assisted  by  W. 
E.  Grier,  plant  superintendent,  who  was  for- 
merly general  manager  of  the  Boston  Woven 
Hose  &  Rubber  Co. 

Batavia  Rubber  Co.,  manufacturer  of  the 
Batavia  tire,  has  been  placed  in  the  hands  of 
former  Supreme  Court  Justice  John  Wood- 
ward of  New  York  as  receiver.  This  is  the 
second  time  a  receiver  has  been  appointed, 
the  last  time  the  creditors  being  paid  off  in 
full  with  interest.  It  is  stated  that  the  re- 
ceiver has  power  to  either  sell  the  plant  or  to 
continue  to  operate  it,  the  probability  being 
that  operations  will  continue. 

Duncan  Truck  Body  Works  has  completed 
the  erection  of  a  modem  brick  factory  in 
New  Orleans.  The  company  plans  shortly  to 
begin  distribution  throughout  Louisiana, 
Mississippi  and  Arkansas,  according  to 
James  H.  Duncan,  president.  Sales  are 
made  direct  to  truck  users  as  well  as  to 
dealers. 

Capitoi  Motors  Corp.'s  building  at  Tiverton, 
Mass.,  has  been  sold  to  J.  Edward  Newton  of 
Fall  River,  treasurer  of  the  Barnard  Manu- 
facturing Co.  The  corporation  formerly  was 
engaged  in  manufacturing  Capitol  tru*ks  but 
recently  went  into  bankruptcy.  The  sale 
does  not  include  the  machinery. 

Durant  Motor  Corp.  has  obtained  a  permit 
from  the  Oakland,  Cal.,  building  department 
for  the  construction  of  an  office  and  admin- 
istration building  in  that  city  to  cost  $100,000. 
The  building  will  be  of  reinforced  concrete, 
all-daylight  construction  and  of  one  story. 
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Dixie  Belle  Refining  Co.  has  been  reorgan- 
ized as  the  Louisville  Refining  Co.  and  will 
begin  immediately  the  erection  of  a  plant  in 
Louisville.  The  company  has  a  capital  stock 
of  $650,000  and  the  plant  will  have  a  capacity 
of  2000  barrels  daily. 

Miller  Rubber  Co.  has  leased  a  portion  of 
the  Standard  Oil  Cloth  Co.'s  plant  near  the 
Miller  factory  for  storage  purpose.  This  will 
release  additional  manufacture ig  facilities 
In  the  Miller  plant,  which  has  been  operating 
close  to  capacity. 

Columbus  Auto  Brass  Co.,  Columbus,  will 
soon  complete  the  erection  of  a  new  build- 
ing adjoining  its  plant  for  use  as  a  repair 
department.  This  department  now  is  being 
maintained  a  half  mile  away  from  the 
factory.     New  machinery  will  be  installed. 

American-La  France  Fire  Engine  Co.,  Inc. 
and  its  subsidiary,  S.  F.  Hayward  &  Co., 
have  moved  their  New  York  offices  to  the 
Fisk  Building  in  Fifty-seventh  street  between 
Broadway  and  Seventh  avenue. 

U.  S.  Indestructible  Gasket  Co.,  New 
York,  announces  the  consolidation  of  its 
executive,  manufacturing  and  warehouse  de- 
partments and  its  removal  to  829  East 
Fifteenth   Street,  Brooklyn. 

Eastern  Parts  Manufacturing  Co.,  New 
York  City,  has  been  placed  in  the  hands  of 
Louis  S.  Posner  as  receiver.  The  liabilities 
are  estimated  at  $150,000  and  the  assets, 
$25,000. 
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Garnishee  Proceedings 

Approaching  Decision 

DETROIT,  May  16— Testimony  in  the 
garnishee  proceedings  instituted  by  Gen- 
eral Motors  Corp.  against  two  Lansing, 
Mich.,  banks  to  recover  $490,000  paid 
Edward  Ver  Linden,  as  president  of  the 
Olds  Motor  Works,  has  been  heard  be- 
fore William  S.  Sayers,  master  in  chan- 
cery, and  referred  to  Judge  Tuttle  for 
final  disposition. 

Bank  witnesses  testified  that  the 
money  was  issued  to  Ver  Linden  on  a 
company's  check  drawn  by  himself  and 
countersigned  by  another  officer  of  the 
corporation,  on  which  it  was  written  that 
the  money  was  an  advance  pending  the 
adjudication  of  disputed  claims.  At  Ver 
Linden's  request,  it  was  testified,  the 
bank  issued  two  cashier's  checks  for 
$170,000. 

General  Motors  garnisheed  the  two 
banks  in  which  the  checks  were  deposited 
and  their  face  value  drawn,  contending 
that  the  banks  should  have  retained 
possession  of  the  proceeds  and  not 
allowed  the  money  to  be  withdrawn  until 
the  validity  of  the  transaction  was  es- 
tablished. 


WILSON  WITH  MOTOR  WHEEL 

LANSING,  May  15— W.  H.  Wilson  has 
been  appointed  works  manager  of  the 
Prudden  plant  of  the  Motor  Wheel  Corp. 
Wilson  has  been  identified  with  the  auto- 
motive Industry  since  he  helped  to  build 
the  first  three  cars  turned  out  by  Olds- 
mobile.  He  later  became  chief  inspector 
at  Olds,  and  subsequently  was  with  the 
Cadillac  and  Leland  organizations.  Fol- 
lowing the  war  he  returned  to  Cadillac 
and  then  went  to  the  Elizabeth  plant  of 
the  Willys  Corp.  He  left  Willyj  to  join 
Motor  Wheel. 


Within  the  next  few  days  sheet  prices  for 
third  quarter  delivery  are  expected  to  take 
on  more  definite  shape.  Some  automotive 
orders  for  mid-summer  shipment  are  said 
to  have  been  placed  with  the  price  left  open. 
In  fact,  sheet  interests  once  more  sing  the 
praises  of  automotive  consumers  which  class 
of  buyers,  they  aver,  is  far  more  concerned 
about  service  and  deliveries  than  about  price. 
The  independents  predict  that  the  chief  in- 
terest will  in  the  near  future  advance  its 
sheet  prices,  the  wish,  of  course,  being  father 
to  the   prophecy. 

Non-integrated  sheet  producers  are  in  a 
dilemma  because  of  the  tight  conditions  in 
the  sheet  bar  market  where  $35  is  seemingly 
the  inside  price  for  the  relatively  scant 
tonnage  for  which  makers  of  this  semi- 
finished description  are  willing  to  commit 
themselves.  Surface  indications,  look  where 
you  will,  tend  to  encourage  the  bullish  frame 
of  mind  in  which  the  steel  industry  finds 
Itself  these  days.  Building  and  railroad 
demand  is  expected  to  be  active  during  the 
third  quarter.  With  the  return  of  the  Jug- 
handled  accordion  contracts,  however,  the 
danger  of  producers  overselling  and  of  con- 
sumers overbuying  looms  up.  Sooner  or 
later  there  must  come  a  day  of  reckoning 
and,  In  spite  of  all  theorizing  regarding  the 
sanctity  of  contracts,  a  readjustment  of 
values  to  lower  levels  following  top-heavU 
ness  Is  invariably  attended  by  wholesale  can- 
cellations   or   evasion    of   contracts. 

So  far  the  volume  of  this  sort  of  contracts 
which  in  a  declining  market  invariably  turn 
out  to  be  nothing  more  than  "scraps  of 
paper"  is  very  light  but  it  is  well  to  look 
the  problem  in  the  face  before  it  becomes 
again  so  burning  a  one  as  it  did  following  the 
post-armistice  boom.  Steel  producers  say 
they  will  not  permit  a  repetition  of  the  con- 
ditions that  prevailed  then.  Some  of  them, 
however,  are  seemingly  ready  to  book  once 
more  contracts  against  which  they  know  full 
well  there  will  be  no  specifications  In  a 
declining  market.  This  means  that  sooner 
or  later  these  contracts  will  become  dormant 
which  is  a  polite  way  of  saying  that  they 
will  be  repudiated  when  the  market  declines. 
Of  course,  there  have  been  periods  In  the 
past  when  steel  producers  succeeded  In  res- 
urrf'tlng  such  lapsed  contracts  by  an- 
nouncement of   an    impending    advance. 

Pig  Iron. — Automotive  foundries  are  buy- 
ing mostly  from  hand  to  mouth,  the  'eeling 
that  the  market  has  reached  top  becoming 
more  and  more  general.  Increase  in  produc- 
tion as  the  result  of  additional  furnaces 
being  blown  in  is  not  as  rapid  as  had  been 
expected. 

Steel. — Hea\T  automotive  buying  of  strip 
steel,  involving  orders  ranging  from  single 
carloads  to  1  000  tons,  has  take-n  place. 
Deliveries  are  slow.  One  producer  is  re- 
ported to  have  taken  hot-rolled  business  in 
3-in.  sizes  and  narrower  at  2.25^  against 
recent  quotations  of  2c.  Wider  sizes  are 
firm  nt  2  @  2.10<?.  base  Pittsburgh.  Hot- 
rolled  bars  for  early  shipment  are  hold  at 
a  premium  and  as  a  result  cold-finished 
stool  bars  wanted  quickly  could  hardly  te 
obtained  below  20.  base.  Good  buying  of 
spring  wire  by  automotive  consumers  is 
noted  and  a  $3  per  ton  advance  in  wire 
prices  is  predicted. 

Aluminum.— The  market  for  98  to  99  per 
cent  pure  virgin  ingots  is  fairly  active,  one 
inquirj'  for  1,000  tons  being  noted.  Imports 
continue  relatively  hea^'^•  but  most  of  the 
motal  arriving  has  been  sold. 

Copper. — The    market    is    steady. 
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SHOWS 

Nov.  13-18  —  Chicago,  Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 

Association. 

FOREIGN     SHOWS 

March  10-July  31— Tokio,  Japan. 

Peace  Kxhibition. 
May  —  Shanghai,    Exhibition   of 

Road  Building   Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural EJxposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 

May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24  -  June  5  —  Barcelona, 
Spain,  Automobile  Show 
under  Dealers'   Direction. 

May  28-June  5 — Prague,  Motor 
Show.     Hotel  de  Ville. 

July  1-24 — London  (Olympia), 
Aircraft   Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 
Brazilian     Centenary     As- 


socciagao        Automobilista 

Sept.  15-20— The  Hague,  Auto- 
mobile Show. 

Sept.  25-Oct.  3 — Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  4-15  —  Paris,  Automobile 
Show,  Grand  Palais. 

Oct.  12-23— London  (Olympia), 
International  Commercial 
Veh'cle   Exhibition. 

Nov.  3-11  —  London  (Olympia), 
Automobile    Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick Road,  Coventry. 


November — Buenos  Aires.  Ar- 
gentina, Annual  Exhibi- 
tion, Automovil  Club 
Argentine. 

RACES 

May  30  —  Indianapolis,  Inter- 
national Sweepstakes. 

July  15  —  Strasbourg,  French 
Grand  Prix. 

CONVENTIONS 

May  19-20 — St.  Louis,  Annual 
Meeting  of  the  American 
Automobile   Association. 

May  22-25 — New  York,  Palisades 
Interstate  Park,  Second 
National  Conference  on 
State  Parks,  Bear  Moun- 
tain Inn. 

June  11-15 — Milwaukee  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  "World. 

June  19-20  —  Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 


June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28 -Sept.  2  —  Detroit 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer Meeting  of  Society  of 
Automotive  Engineers. 
Detroit.  May  19.  The 
Pennsylvania  section  will 
hold  an  outing  at  Torres- 
dale  or  a  body  meeting  on 
May  25. 


New  "Fronty"  Racer 
Has  Ford  Features 

INDIANAPOLIS,  May  15  —  Two 
Fronty-Fords  entered  in  the  500  mile 
speedway  race  seem  to  have  aroused 
considerable  interest.  How  much  are 
they  Fords?  To  get  an  answer  to  this 
question  a  visit  was  made  to  the  Chev- 
rolet Brothers  plant  to-day,  where  Louis 
and  Arthur  Chevrolet  make  Fronty-Ford 
eight-valve  heads  for  Fords. 

The  two  Fronty-Ford  cars  were  Hear- 
ing completion,  with  parts  here  and  there, 
so  one  could  check  up.  Regular  Ford 
motor  blocks  and  crankcases  are  em- 
ployed with  the  Fronty-Ford,  eight-valve 
head.  Beside  this,  special  oversize,  coun- 
terbalanced crankshafts  are  used  with 
larger  than  standard  main  bearings. 
Connecting  rods,  camshafts  and  pushrods 
are  Ford  standard. 

The  Ford  transmission,  main  drive,  dif- 
ferential, radius  rods  and  rear  axles  are 
employed  with  special  steel  drive  shafts. 
The  frame  and  entire  front  axle  assem- 
bly is  special,  with  special  front  semi- 
elliptic  springs,  special  steeiirg  knuckles 
and  steering  mechanism.  Part  of  the 
frame  and  chassis  change  was  sa^d  to 
have  been  necessitated  by  weight  re- 
quirements of  the  race,  but  the  reinforc- 
ing of  the  frame  is  noteworthy.  Stand- 
ard cross  members  of  Ford  make  are  to 
be  used,  it  is  said. 

The  Delco  ignition  set,  with  all  parts 
aluminum  weighs  just  four  pounds.  Alu- 
minum alloy  pistons,  invented  by  R.  E.  L. 
Schaap  and  to  be  manufactured  by  the 
Rels  Manufacturing  Co.,  will  be  em- 
ployed. 

First  One-Man  Car  Since  1911 

INDIANAPOLIS,  May  13— Frank  E. 
Davidson,  a  New  York  engineer,  has 
entered  the  D'Wehr  Special  in  the  tenth 
annual  500  mile  international  sweep- 
stakes race  on  the  Indianapolis  speedway 
May  30  and  will  drive  it  alone.  This  is 
the  first  year  since  191.1  that  the  rules 


permitted  one  man  to  ride  in  the  car 
alone. 

The  engine  of  Davidson's  car  measures 
120  cu.  in.  piston  content,  the  cylinders 
being  approximately  2%  inches  in  diam- 
eter and  the  piston  traveling  a  distance 
of  4%  inches  in  its  stroke.  Rotary  valves 
are   used. 

It  is  announced  that  Captain  Eddie 
Rickenbacker  will  occupy  the  position  of 
starter  for  the  race. 


Shipments  of  Casings 

Continue  Steady  Gain 

NEW  YORK,  May  16— Statistics  of 
the  rubber  industry  for  the  first  three 
months  of  the  year  as  compared  with  the 
same  period  in  1921  follow: 

PNEUMATIC  CASINGS 
1921 —               Inventory  Production  Shipments 

Jan 5,319,605  703.430  965,417 

Feb 5,193,018  819,892  1,073,756 

March     4.597,103  1,163,314  1,614,651 

1922— 

Jan.    4,174,000  2,055,000  1,597,000 

Feb 4,691,000  2,084,000  1,562.000 

March     5,183,286  2,645,790  2,073,963 

INNER  TUBES 

1921 —               Inventory  Production  Shipments 

Jan 5,586,163  740,824  1,042,617 

Feb 5,415,464  916,627  1,129,881 

March     5,044,861  1,346,483  1,643,690 

1922— 

.Ian 5,247,000  2,343,000  1,890,000 

Feb 6,142,000  2,597,000  1,703.000 

Ma,rch     6,991,118  3,017,511  2,090,737 

SOLID    TIRES 
1921 —  Inventory  Production   Shipments 

Jan 303,753  21,220  29,116 

Fob 304.374  23,365  29.599 

March      283,800  28,710  43,926 

1922— 

.Tan 182,000  40,000  33,000 

Feb 183.000  39,000  37,000 

March      182,197  49,433  48,350 

"Production"  and  "Shipments"  figures 
cover  the  entire  montli  for  which  each  report 
is  made.  "Inventory"  is  reported  as  of  the 
last  day  of  each  month. 

"Inventory"  includes  tires  and  tubes  con- 
stituting domestic  work  in  factory  and  in 
transit  to.  or  at  warehouses,  branches  (if 
any,  or  in  possession  of  dealers  on  consign- 
TTiont  b.isis,  and  as  a  total  represents  all  tires 
and  tuV)es  still  owned  by  manufacturers  as  a 
domestic  stock. 

"Shipments"  includes  only  stock  forwarded 
to  a  purchaser  and  does  not  include  stock 
forwarded  to  a  warehouse,  branch,  or  on  a 
consignment  basis,  or  abroad. 


Columbia  Operating 
Highway  Machinery 

BARRANQUILLA,  COLOMBIA, 
April  21  (by  mail)— The  first  road 
grading  machinery  to  reach  Colombia 
has  recently  been  put  into  operation  and 
will  be  used  on  the  roads  joining  this 
city  with  the  interior,  passing  through 
the  cities  of  Galapa,  Baranoa,  Usiacuri 
and  going  as  far  as  Sabanalarga.  This 
road,  it  is  expected,  will  also  connect 
with  the  one  being  built  from  Cartagena 
toward  the  same  destination.  The  gov- 
ernment of  this  department  also  is  pur- 
chasing a  tractor  for  use  with  this  road 
building  machinery. 

The  petroleum  industry  is  already  an 
accomplished  fact,  and  it  is  announced 
here  that  one  of  the  larger  companies 
will  start  local  sales  this  month,  bring- 
ing the  price  of  gasoline  from  70  to  42% 
cents  per  gallon.  This  is  expected  to 
improve  the  possibilities  of  automobile 
sales  very  materially. 

The  last  quarter  of  1921  was  quite 
lively,  so  far  as  the  sale  of  new  cars 
was  concerned,  but  in  January  and  Feb- 
ruary it  quieted  somewhat.  Some  im- 
portations are  being  made,  and  the  trade 
is  expected  to  better  itself,  especially 
with  the  decrease  in  gasoline  prices  and 
as  more  roads  are  built.  The  rise  of 
coffee  prices  in  the  United  States  also  will 
put  the  country  in  a  better  position  for 
the  future. 

The  interior  is  quiet,  particularly  in 
Bogota,  which  has  been  hit  harder  than 
any  other  part  of  the  country;  but  on 
the  whole,  business  is  improving. 


FBYING  MEET  IN  MARYLAND 

NEW  YORK,  May  16— The  Aeronau- 
tical Chamber  of  Commerce  is  co-operat- 
ing with  the  Flying  Club  of  Baltimore 
in  arranging  a  flying  meet  to  be  held 
at  Logan  Field,  Dunalk,  Md.,  on  May  30. 
The  program  embraces  events  calling  for 
participation  by  commercial  airships. 
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Domestic  Sales  Depend  Upon 

Export  Stability 

Buying  power  of  Americans,  especially  farmers, 
determined  chiefly  by  activity  of  export  market. 
Business  men  at  Chamber  of  Commerce  of  the  United 
States  meeting  say  industrial  activity  will  continue. 
Complete  recovery  depends  largely  upon  Europe. 

By  Norman  G.  Shidle 

THE  continued  upward  swing  of  business  in  the  take  place  only   if  our  tariff  laws  are  such  as  to 

United  States  depends  very  largely  upon  the  encourage  easy  commercial  intercourse  xvith  foreign 

ability    of   American    manufacturers    to    sell  merchants, 

their  surplus   products  abroad.     Domestic  business  There  is  every  indication,  viewing  both  the  foreign 

rests  directly  upon  the  stability  of  foreign  countries  and  domestic  situation,  that  American  business  has 

and  upon  their  ability  to  absorb  a  certain  percentage  started  well  on  the  road  to  recovery  and  that  the 

•of  American   products.     The  buying  power   of  the  present  increase  in  industrial  activity  has  a  sound  and 

American  farmer,  particularly,  is  strongly  dependent  perm.anent    basis    in    general    economic    conditions, 

upon  the   recovery  of  his  foreign  markets  since  a  These  were  the  keynotes  sounded  at  the  Tenth  An- 

. comparatively   large  percentage   of  the  market  for  nual  Meeting  of  the  Chamber  of  Commerce  of  the 

agricultural  products  in  the  past  has  been  abroad.  United  States,  held  in  Washington  last  week. 

Foreign  trade  can,  therefore,  be  considered  as  an  The  analysis  of  the  general  economic  situation  as 

index  of  probable  prosperity  at  home,  since  its  ad-  presented  at  this  meeting  is  specially  encouraging 

vance  or  decline  affects  to  a  marked  degree  the  buying  when  viewed  from  the  standpoint  of  the  automotive 

power  of  the   people   of  the   United   States.     Some  industry,  since  the  constantly  increasing  volume  of 

improvement  has  taken  place  in  many  of  the  countries  automotive    exports    during    the    last    few    months 

of  Europe,  but  stability  has  not  yet  been  reached,  places   it  in   a  position   of  greater   soundness   than 

Consequently,  it  is  apparent  that  full  industrial  pros-  that    enjoyed    by    some    other    industries.     Funda- 

perity  is  not  to   be   expected  in  the   United   States  mentally,  however,  automotive  exports — and  conse- 

immediately.  quently  domestic  sales — will  be  subject  to  the  same 

The  United  States  should  not  erect  tariff  barriers  economic  forces  which  affect  other  lines  of  business, 

likely  to  hinder  the  free  exchange  of  commodities  Until  European  stability   is  achieved,   complete  do- 

with  foreign  nations.    Europe  can  buy  from  us  only  mestic  industrial  recovery  is  not  possible.    Thus,  the 

through  the  exchange  of  goods  and  that  exchange  can  American  automotive  manufacturer  has  a  definite  and 
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practical  reason  to  interest  himself  in  the  discussion  con- 
cerning methods  of  obtaining  Eui'opean  stability. 

The  necessity  for  such  interest  was  emphasized  through- 
out the  big  convention.  It  was  brought  home  to  the 
automotive  industry  most  closely  perhaps,  when  James 
R.  Howard,  President  of  the  American  Farm  Bureau, 
pointed  out  the  fact  that  the  American  farmer  exports 
more  than  one  half  of  his  total  cotton  crop,  almost  one- 
fourth  of  his  wheat,  as  well  as  vast  quantities  of  other 
cereals  and  pork  products.  He  then  said  that  for  this 
surplus  production  the  farmer  "must  have,  not  only  a 
market,  but  a  profitable  market"  and  that  "because  that 
market  lies  almost  exclusively  in  Europe,  the  American 
farmer  has  a  vital  interest  in  the  reconstruction  of 
Europe."  In  this  way,  he  showed  that  the  prosperity  of 
the  American  farmer  is  directly  bound  up  with  the  Euro- 
pean situation. 

The  farmer  is  one  of  the  largest  buyers  of  automotive 
products  in  this  country.  We  have  heard  much  about  his 
"coming  back"  recently.  It  is  undoubtedly  true  that  the 
farm  market  for  cars  and  trucks  is  again  opening  up. 
But  it  is  apparent  also,  that  the  farmer  will  not  be  buy- 
ing automotive  products  to  a  maximum  degree  so  long  as 
the  countries  upon  which  he  depends  to  take  his  surplus 
production  remain  with  budgets  unbalanced  and  industry 
unstabilized. 

This  point  was  emphasized  by  other  speakers  through- 
out the  convention.  C.  H.  MacDowell,  President  of  the 
Armour  Fertilizer  Works,  said  "The  recovery  and  main- 
tenance of  a  steady  European  market  for  our  raw  materi- 
als is  one  of  our  most  important  problems.  .  .  This 
nation  is  still  primarily  a  producer  of  surplus  raw  materi- 
als and  foodstuffs.  .  .  There  is  but  one  broad  market 
to-day  for  our  surplus  cotton,  copper,  wheat,  oil,  coal, 
packing  house  products,  naval  stores,  sulphur,  timber, 
phosphate  rock  and  many  other  things.  This  market  is 
Europe." 

Speaking  for  the  lumber  industry,  Axel  H.  Oxholm, 
chief  of  the  Lumber  Division  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  brought  out  the  same  idea  in 
this  way:  "The  lumber  industry  should  not  forget  that 
although  an  export  trade  of  7  per  cent  in  volume  seems 
of  small  importance,  when  93  per  cent  of  the  total  pro- 
duction is  marketed  at  home,  still  if  the  lumber  export 
trade  is  curtailed  or  entirely  interrupted,  this  means  that 
the  7  per  cent  of  the  total  quantity  of  lumber  produced 
will  be  throvm  back  on  the  domestic  market  and  will 
seriously  upset  conditions  at  home." 

These  views  of  American  export  trade,  give  to  auto- 
motive executives  an  interest  in  a  phase  of  export  that 
has  not  been  much  emphasized  in  the  past.  If  the  opening 
and  broadening  of  foreign  markets  is  essential  to  the 
domestic  prosperity  of  many  basic  industries  in  the 
United  States,  the  automotive  industry  has  a  vital  interest 
in  lending  its  aid  and  support  to  whatever  program  seems 
best  adapted  to  help  stabilize  those  foreign  countries 
which  may  be  expected  to  absorb  our  domestic  surplus. 
Only  in  this  way,  can  the  domestic  industries,  upon  whose 
prosperity  the  automotive  industry  depends  for  progress, 
go  forward  rapidly  to  sound  and  pemanent  industrial 
activity. 

European  Stability  Essential 

The  general  expression  at  the  convention  was  conserva- 
tive but  optimistic  in  tone  as  regards  the  basis  of  general 
business  prosperity  in  this  country. 

Starting  from  the  basis  that  European  stability  is  a 
fundamental  of  permanent  industrial  return  in  this  coun- 
try, the  general  opinion  was  that  the  corner  has  definitely 
been  turned  and  that  greater  itability  will  continue  to 
be  evidenced  during  coming  months. 


The  increased  stability  of  exchange  was  noted  as  a 
favorable  sign,  while  the  recent  rise  in  sterling  caused 
considerable  optimism.  The  comparative  failure  of  the 
Genoa  conference,  however,  and  the  unsettling  factor  of 
the  Russian  problem  made  it  difficult  to  predict  the  date 
at  which  complete  stability  is  to  be  attained. 

Francis  H.  Sisson,  Vice-President  of  the  Guaranty  Trust 
Co.,  struck  the  keynote  of  the  general  sentiment  as  regards 
the  present  business  situation  when  he  said,  "Broadly 
speaking,  there  has  been  a  decided  trend  toward  slow  but 
steady  improvement  for  several  months,  and  despite  the 
continuance  of  certain  adverse  factors,  the  business  out- 
look is  decidedly  more  promising  than  at  the  beginning  of 
the  year." 

Better  Business  Assured 

This  general  feeling  throughout  the  business  world,  as 
evidenced  at  this  convention,  is  of  great  significance  to 
the  automotive  industry.  Our  industry  has  made  phenom- 
enal strides  since  the  first  of  the  year.  But  increased  sales 
and  capacity  production  have  been  accompanied  by  con- 
servative buying,  conservative  financing,  and  conservative 
planning  on  the  part  of  automotive  executives.  The  gen- 
eral upward  trend  of  business,  though  thoroughly  sound, 
has  not  been  as  rapid  a^  that  of  the  automotive  industry. 
It  has  been  so  thoroughly  founded  on  a,  firm  basis,  however, 
that  good  business  for  the  automotive  industry,  and  better 
business  for  the  entire  country  is  practically  assured 
throughout  1922. 

That  the  automotive  executive,  however,  may  visualize 
briefly  the  ideas  on  the  general  domestic  business  situa- 
tion held  by  leaders  in  other  industries,  the  following  quo- 
tations from  speakers  at  the  convention  are  given. 

Joseph  H.  Defrees,  President,  Chamber  of  Commerce 

of  the  United  States: 

"Have  conditions  failed  to  improve  since  the  close  of 
the  greatest  war  in  history  now  three  and  one-half  years 
ago?  I  would  hate  to  think  that  I  would  go  so  far  as 
to  aver  it.  What  I  must  aver  is  that  there  has  not  been 
sufficient  improvement  to  justify  optimism  as  to  the  future 
— to  create  a  feeling  of  stability  as  to  conditions  abroad 
or  as  to  the  effect  of  those  conditions  upon  this  country." 

Silas  H.  Strawn,  Chairman  of  the  Board,  Montgomery, 

Ward  and  Co.: 

"The  European  nations  cannot  continue  to  purchase 
goods  unless  we  purchase  theirs.  They  cannot  purchase 
our  raw  materials  unless  they  have  credit.  They  cannot 
establish  credit  until  there  is  peace.  There  can  be  no 
peace  until  the  reparation  controversy  is  settled.  Until 
then  they  will  maintain  large  armies  and  until  they  reduce 
the  armies  they  cannot  balance  the  budgets.  Until  they 
balance  the  budgets  they  cannot  stabilize  exchange.  .  . 
How  can  there  be  any  solution  of  international  problems 
unless  all  the  nations  interested  participate?" 

Dwight  P.  Morrow,  J.  P.  Morgan  &  Co.: 

"With  courage,  with  patience,  with  tolerance,  this  great 
country  with  its  manifold  activities  should  soon  pass 
through  its  period  of  depression.  In  fact,  the  signs  are 
many  that  we  are  already  on  the  upgrade." 

Arthur  Balfour,  Vice-President,  Association  of  British 

Chambers  of  Commerce: 

"I  can  say  to  you  that  in  England  certainly,  and  in 
some  of  the  other  countries,  we  have  seen  the  worst.  We 
are  reaching  economic  conditions  where  trade  on  a  proper 
basis  will  again  be  possible,  and  I  am  very  hopeful  that 
before  the  end  of  the  year  trade  will  begin  to  flow  in  its 
normal  channels." 

Franklyn  Hobbs,  Frankhjn  Hobbs  Co.: 

"Those  of  you  who  expect  to  see  manufacturing  capacity 
of  this  country  running  close  to  100  per  cent  during  the 
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next  few  years  are  sure  to  be  disappointed.  Don't  shout 
prosperity;  work  for  prosperity;  'The  Lord  helps  those 
that  help  themselves.'  " 

W.  Irving  Bullard,  Vice-President,  Merchants  National 

Bank,  Boston: 

"Unless  there  is  an  explosion  in  Europe  May  31  over 
reparations,  the  tangle  of  public  finances  in  that  continent 
— so  basic  a  factor  in  affecting  trade — should  be  brought 
much  nearer  straightening  out  in  the  remaining  seven 
months  of  1922.  With  another  harvest  reaped,  the  phys- 
ical state  of  the  nearly  half  a  billion  people  in  Europe 
should  also  progress  nearer  normal." 

James  R.  Howard,  President,  American  Farm  Bureau 
Federation: 

"The  agricultural  gloom  of  December  dispelled  by  the 
smiles  of  May  is  directly  reflected  in  the  mirror  of  inter- 
national exchange." 

L.     T.     McFadden,     Chairman 

House   Committee   on  Bank-     "■■" ■ — 

ing  and  Currency: 

"We  have  so  recently  experi- 
enced the  difficulties  involved 
in  deflation  that  it  does  not 
seem  necessary  to  emphasize 
the  need  for  caution  in  prevent- 
ing an  over-extension  of  credit 
and  currency  at  this  time. 

"Our  banks  are  doing  what 
they  can  to  control  this  con- 
dition, but  banks  need  the 
hearty  co-operation  of  those  en- 
gaged in  business  and  industry. 
We  must  hold  tenaciously  the 
ground  already  gained  that  the 
Nation's  industrial  prosperity 
may  be  safeguarded,  and  our 
progress  toward  complete  re- 
construction be  not  further  de- 
layed." 

All  the  great  business  inter- 
ests gathered  for  this  conven- 
tion were  seemingly  agreed  as 
to  the  necessity  for  the  United 
States  to  play  some  part  in  aid- 


STARTING  from  the  basis  that  European 
stability  is  a  fundamental  of  perma- 
nent industrial  return  in  this  country,  the 
general  opinion  of  the  business  men  at  the 
Tenth  Annual  Meeting  of  the  Chamber  of 
Commerce  of  the  United  States  was  that  the 
corner  has  definitely  been  turned  and  that 
greater  stability  will  continue  to  be  evi- 
denced during  coming  months. 

"In  general,  it  may  be  noted  that  the 
process  of  normalizing  the  industrial  situa- 
tion in  Europe  is  proceeding  slowly  but 
steadily,"  says  Dr.  Julius  Klein,  Director  of 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce. "This  recovery  has  meant  a  gradual 
improvement  in  the  purchasing  power  of 
countries  which  have  long  been  our  best  cus- 
tomers— a  most  encouraging  sign  from  the 
point  of  view  of  American  foreign  trade,  even 
though  it  may  also  be  accompanied  by  a  stim- 
ulating competition  with  our  trade  in  certain 
markets  in  the  Orient  and  South  America." 


enough  about  the  constantly  changing  conditions,  to  de- 
termine whether  we  should  collect  the  interest  on  the  debt, 
or  cancel  the  debt  entirely.  He  pointed  out  that  by  re- 
fraining from  taking  radical  action  during  the  next  three, 
four,  or  five  years  the  normal  laws  of  economics  would 
be  given  some  opportunity  to  function  and  that  at  the  end 
of  that  time  we  would  be  in  a  better  position  to  act  upon 
the  basis  of  sound  knowledge.  In  the  meantime,  he 
showed,  foreign  trade  would  be  possible  anyhow. 

The  international  and  commercial  aspects  of  standardi- 
zation and  the  possibilities  of  foreign  competition  during 
the  next  few  years  were  discussed.  While  there  were  no 
radically  new  thoughts  brought  out,  the  discussions  served 
to  emphasize  again  the  great  importance  of  standardiza- 
tion in  gaining  and  holding  foreign  markets  for  American 
automotive  products. 

Analysis  of  foreign  labor  and  manufacturing  conditions 
show  that  America  is  in  a  strong  position  and  that  only 

in  a  few  lines  can  foreign 
' ' manufacturers,  including  Ger- 
man, be  expected  to  compete 
as  to  quality  and  value  with 
American  products.  D.  T. 
Farham  of  Knoeppel  &  Co., 
discussing  this  aspect  of  the 
foreign  situation  as  related  to 
American  manufacture,  said 
that  his  recent  personal  investi- 
gations show  that  the  Amer- 
ican workman  is  superior  in 
efficiency  to  the  workman  of 
any  European  countrj'  with  the 
exception  of  Germany.  In  this 
case,  the  efficiency  of  the  work- 
men is  about  equal. 

He  said,  however,  that  it  is 
a  mistake  to  conceive  all  Euro- 
pean manufacturing  plants  as 
old  fashioned  and  inefficient. 
The  best  plants  in  England, 
France,  Germany,  and  Italy,  he 
said,  are  equal  to  the  best 
plants  in  this  country  and  in 
many  cases  have  added  refine- 
ments and  improvements.  This 
means  that  eventually  all  Euro- 


ing  the  economic  reconstruction 

of  Europe.     Several  prominent pean  industry  will  rise  to  that 

speakers,  including  John  Ross  same  level,  although  the  process 

Delafield,  formerly  Chairman,  Board  of  Contract  and  Ad-     will  take  a  considerable  length  of  time. 


justment  of  the  War  Department,  and  W.  Irving  Bullard, 
Vice-President,  Merchants  National  Bank,  Boston,  advo- 
cated the  cancellation  by  the  United  States  of  the  foreign 
debts  owed  to  it.  There  was  no  general  sentiment  in 
agreement  with  this  proposal,  however. 

James  R.  Howard  apparently  voiced  the  almost  unani- 
mous opinion  of  the  delegates  when  he  made  the  more 
general  statement  that  "the  greatest  fundamental  need  is 
to  have  exports  and  imports  of  goods  and  services  more 
nearly  in  balance.  This  in  turn  can  be  accomplished  only 
by  a  resumption  of  business  activities  in  countries  now 
disorganized  in  order  that  they  may  have  more  goods  to 
sell  and  with  which  to  make  purchases  of  our  products." 

The  lay  opinion  of  the  gathering,  expressed  informally 
by  individuals  rather  than  publicly  by  speakers,  was  rather 
strongly  opposed  to  the  cancellation  of  our  foreign  debt. 
A.  J.  Brosseau,  who  may  be  said  to  reflect  the  opinion  of 
a  typical  automotive  manufacturer,  said  that  after  having 
heard  the  economists  and  bankers  speak  in  favor  of  the 
cancellation  of  the  loans  and  then  having  heard  some  manu- 
facturers speak  strongly  against  it,  he  had  come  to  the 
conclusion   that,    at   the   present   time,    we   do    not   know 


He  pointed  out  also  that  one  big  factor  in  Germany's 
industrial  success  is  the  widespread  and  efficient  apprentice 
system,  which  is  in  operaton  and  which  enables  German 
manufacturers  to  have  constantly  on  hand  a  good  supply 
of  very  efficient  and  intelligent  workers.  He  also  discussed 
the  great  industrial  organizations  of  Europe  and  pointed 
out  the  fact  that  the  United  States  is  not  specially  ahead 
of  Europe  so  far  as  highly  centralized  organization  is  con- 
cerned. 

The  importance  of  South  America  as  an  outlet  for  many 
American  products  was  not  brought  out  at  the  convention. 
This  is  probably  because  the  convention  speakers  were 
concerned  chiefly  with  export  possibilities  of  grain  and  raw 
materials  rather  than  of  fabricated  products.  The  point 
is  mentioned  here,  however,  because  the  possibilities  of 
the  South  American  continent  as  the  buyer  of  surplus 
American  products  inevitably  conies  strongly  to  mind  after 
this  discussion  of  the  comparatively  unstable  condition  of 
many  European  markets  at  the  present  time.  Especially 
does  this  concern  manufacturers  of  fabricated  products 
such  as  those  produced  by  the  automotive  industry. 
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Highways  Must  Be  Made  Self- 
Supporting 

The  automotive  industry  must  give  attention  to  highway  development  or 
it  will  find  it  has  been  building  upon  sand.  A  greater  conception  of  high- 
way  importance  demands  a  nation-wide  policy  of  financing  and  regulation. 
Highway  construction  must  proceed  on  a  scientific  basis  in  the  future. 

By  James  C.  Daltoa 


TWO  long  forward  strides  in  relation  to  highway 
transport  were  taken  at  the  annual  convention  of 
the  Chamber  of  Commerce  of  the  United  States 
which  closed  in  Washington,  May  18th.  In  the  order 
of  their  importance  they  were: 

Enunciation  by  Thomas  H.  MacDonald,  Chief  of  the 
Bureau  of  Public  Roads,  of  a  new  policy  for  the  financing 
of   highway   construction   and    maintenance. 

The  fact  that  a  highway  transport  group  was  set  up 
within  the  division  of  Transportation  and  Communication 
and  an  entire  session  devoted  to  consideration  of  the  new- 
est means  of  communication. 

These  two  developments,  taken  together,  mark  the  open- 
ing of  a  new  chapter  in  the  development  of  the  motor 
vehicle.  MacDonald  speaks  with  the  authority  of  the  Fed- 
eral government  behind  him  and  he  is  recognized  as  the 
foremost  advocate  of  highway  development. 

The  Chamber  of  Commerce  of  the  United  States  repre- 
sents business  in  the  broadest  sense.  Its  membership  in- 
cludes hundreds  of  individual  Chambers  of  Commerce  in 
every  city  of  importance  in  the  country  as  well  as  hun- 
dreds of  other  trade  and  commercial  organizations.  Any 
message  sent  out  by  it  carries  tremendous  weight.  In- 
clusion of  highway  transport  on  the  agenda  of  the  con- 
vention was  a  distinct  concession,  for  it  was  one  of  the 
few  purely  American  questions  considered.  Practically 
the  entire  program  was  devoted  to  a  discussion  of  the 
effect  of  European  problems  upon  American  business. 

Evidence  of  the  importance  attached  by  MacDonald  to 
his  statements  is  found  in  the  fact  that  he  declared  before 
he  began  that  he  did  not  intend  to  depart  from  his  prepared 
address  because  he  did  not  want  ii.'S  statements  garbled. 
His  declarations  on  this  occasion  were  preliminary  to  a 
conference  next  week  with  representatives  of  the  auto- 
motive industry  and  the  National  Association  of  State 
Highway  Officials.  Adoption  of  a  nation-wide  policy  of 
financing  and  regulation  will  be  taken  up  at  the  meeting 
May  24  which  will  be  held  behind  closed  doors. 

Translated  into  the  simplest  terms  the  contention  of 
MacDonald  is  that  the  original  cost  of  highways  should  be 
a  capital  charge  against  all  the  property  which  will  be 
benefited  by  them  while  the  rental,  or  m.iintenance  costs, 
should  be  paid  by  the  users  of  the  roads. 

As  a  corollary  he  believes  careful  attention  should  be 
given  the  transport  needs  of  each  locality  before  the  type 
of  highway  is  determined.  When  a  gravel  road  will  carry 
all  the  traffic  likely  to  develop  that  is  the  type  which  should 
be  built.  In  other  words  there  should  be  enough  vehicle 
traffic  to  make  the  road  self  supporting  from  the  start. 
Maintenance,  MacDonald  declare--,  should  begin  the  day  the 
road  is  thrown  open.     If  that  is  done  there  need  be  little 


fear  of  destruction.    The  type  of  surface  can  be  changed'- 
as  traffic  increases. 

Leaders  of  thought  within  the  automotive  industry  have 
arrived  at  the  conclusion  that  so  long  as  attention  is  con- 
centrated exclusively  upon  the  production  and  sale  of  motor 
vehicles,  the  industry  is  building  on  a  foundation  of  sand. 

They  feel  that  motor  transport  is  in  its  infancy  pro- 
vided highways  are  developed  upon  a  systematic  basis  but 
that  unless  this  is  done  they  will  find  themselves  with  a 
tremendous  amount  of  highway  rolling  stock  with  nothing 
upon  which  to  roll  it. 

Agricultural  interests  are  exerting  a  greater  political 
influence  in  this  country  than  ever  before  and  the  senti- 
ment of  the  farmers  is  crystallizing  against  the  building 
of  anything  except  what  they  term  "farm  to  market" 
roads.  They  have  been  led  to  believe  that  motor  vehicle 
users  are  concerned  chiefly  with  the  construction  of  great 
transcontinental  highways,  many  inches  deep  with  cement, 
on  which  they  can  speed  from  the  Atlantic  to  the  Pacific 
and  from  one  resort  to  another. 

This  feeling,  unless  it  is  controverted  by  constructive 
action,  will  mean  a  tremendously  adverse  effect  upon  Fed- 
eral and  state  aid  for  the  building  of  good  roads  carefully 
thought  out  in  trunk  line  systems.  The  fanners  will  in- 
sist upon  having  this  money  spent  upon  the  construction 
of  highways  which  will  enable  them  to  get  their  produce 
to  market  most  easily  and  expeditiously. 

Deep  students  of  highway  building  realize  that  the  ani- 
mosity of  taxpayers  against  good  roads  must  be  dispelled 
and  that  farm  to  market  roads  must  reach  every  corner  of 
the  land  if  motor  transport  is  to  have  its  full  development. 
The  importance  of  MacDonald's  opening  gun  in  the  cam- 
paign is  therefore  evident.  He  considers  a  sound  financial 
policy  more  important  at  this  time  than  the  regulation 
of  motor  vehicles.  Federal  regulation  of  post  road  trans- 
port is  not  practical  at  this  time,  he  feels. 

When  asked  by  the  House  Committee  on  Roads  what  he 
thought  should  be  done  to  regulate  motor  traffic,  he  said: 

"In  my  judgment  we  might  arrive  at  a  fair  taxing  of 
motor  trucks  employed  in  commercial  trucking  by  licensing 
companies  to  operate  over  a  fixed  route  on  a  fixed  schedule 
with  a  responsibility  to  the  public  for  the  property  which 
they  undertake  to  transport  and  also  for  any  injury  which 
they  might  cause  to  the  traveling  public." 

MacDonald's  views  on  the  regulation  of  motor  vehicles 
are  similar  to  those  of  E.  J.  Mehren,  editor  of  the  En- 
gineering News-Record,  another  speaker  before  the  high- 
way transport  group  at  the  convention  here.  The  cardinal 
points  outlined  by  Mehren  were: 

1.  That  regulation  should  be  encouraging  to  highway 
transport  and  not  punitive. 
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2.  That  it  should  protect  the  rights  of  road  users  and 
prevent  abuses, 

3.  That  there  should  be  a  minimum  of  regulation  con- 
sistent with  maximum  economic  use  of  the  road. 

4.  That  there  should  be  rigid  enforcement  of  motor 
vehicle  laws. 

5.  That  it  is  desirable,  when  the  traffic  warrants,  that 
highway  carriers  engaged  in  regular  transport  service  be 
designated  and  treated  as  common  carriers  and  be  sub- 
jected to  common  carrier  regulation,  to  the  end 

a.  That    the  public  may  be  better  served,  and 

b.  That    the    business    of    highway    transport    may    be 
stabilized. 

6.  That  common  carrier  regulations,  where  adopted, 
should  not  be  punitive  but  should  permit  highway  trans- 
port to  develop  its  own  inherent  economies  and  particu- 
larly that  it  be  not  artificially 

penalized  and  handicapped  in        

favor  of  competitive  forms  of 
transportation. 

The  meeting  of  the  highway 
transport  group  brought  out 
practically  all  the  automotive 
men  in  attendance  at  the  con- 
vention. They  included  Al- 
fred H.  Swayne,  vice-presi- 
dent of  the  General  Motors 
Corp.;  F.  A.  Seiberling,  pres- 
ident of  the  Seiberling  Rubber 
Co.;  F.  C.  Van  Cleaf  of  the 
Goodrich  Co.;  Alfred  Reeves, 
J.  M.  Marvin  and  Pyke  John- 
son of  the  National  Automo- 
bile Chamber  of  Commerce, 
M.  L.  Heminway,  general 
manager  of  the  Motor  and 
Accessory  Manufacturers  As- 
sociation and  A.  L,  Viles,  gen- 
eral manager  of  the  Rubber 
Association  of  America. 

A.  J.  Brosseau,  president  of 
Mack    Trucks,    Inc.,    and    a 

director   of   the   Chamber   of 

Commerce     of     the     United 

States  as  well  as  of  the  N.  A.  C.  C.  presided.  He  has  long 
been  a  student  of  highway  economics  and  he  stressed  the 
importance  of  the  meeting  in  his  opening  remarks.  It 
was  his  thought  that  any  message  from  the  United  States 
Chamber  would  carry  great  weight  throughout  the  country. 

The  first  speaker  was  MacDonald.  Among  the  points  he 
made  were  the  following: 

"The  whole  future  of  our  nation  will  be  largely  modified 
and  determined  by  the  factor  of  transportation  in  the 
sense  of  covering  all  forms  of  interchange. 

"There  are  no  precedents  from  which  we  may  accurately 
estimate  the  cost  of  providing  the  necessary  improved 
highways  but  the  financial  aspects  even  now  are  such  as 
to  demand  the  most  careful  and  scientific  policies  which 
may  be  determined.  As  the  costs  accumulate  from  year 
to  year  the  increasing  demands  upon  the  financial  founda- 
tion will  cause  failure  unless  the  governing  policies  are 
properly  determined  and  planned  for  that  future. 

"No  reason  can  be  offered  not  to  plan  well  for  the  future 
for  we  are  yet  near  the  beginning  of  highway  building 
activity  in  its  major  sense. 

"There  is  plenty  of  evidence  that  the  tax-paying  public 
is  rapidly  nearing  the  end  of  its  ability,  or  at  least  its 
willingness,  to  act  further  in  the  capacity  of  a  shock  ab- 
sorber. There  is  no  reason  why  the  highways  should  not 
be  placed  in  the  self-supporting  class.     They  are  not  a 


IT  must  be  remembered,  in  discussing  the 
contention  of  the  railroads  that  motor  ve- 
hicles should  bear  a  greater  proportion  of  the 
cost  of  highway  building,  that  whereas  a 
railroad's  right  of  way  is  for  its  exclusive 
use,  the  highway  is  for  the  free  use  of  every- 
body and  everybody  benefits  from  it. 

Obviously,  sound  economics  demand  that 
we  allow  each  type  of  transport  to  develop 
its  utmost  economies  and  find  its  place  in 
the  transport  system  in  accordance  with  the 
advantages  it  offers  the  public.  If  an  earlier 
form  of  transport  suffers  thereby  it  cannot 
be  helped. 

While  it  is  conceded  that  motor  transport 
is  in  its  infancy,  this  fact  stands  out:  The 
railroads  of  the  country  paid  approximately 
$276,000,000  in  taxes  in  1921  upon  an  esti- 
mated valuation  of  $19,000,000,000.  The  mo- 
tor vehicles  of  the  country  paid  approximate- 
ly $262,000,000  in  taxes  in  1921  upon  an  esti- 
mated valuation  of  $9,000,000,000. 


luxury  nor  an  incidental  but  one  of  the  indispen.sable  facil- 
ities to  the  life  of  the  nation  and  the  individual  in  all  its 
phases.  The  highways  are  possessed  of  a  real  earning 
capacity  and  this  must  be  recognized  and  admitted. 

"There  is  no  difficulty  in  allocating  the  earnings  of  the 
highway  between  the  different  services  which  it  performs. 
This  may  be  accomplished  acceptably  t>y  fair  and  impartial 
study  and  investigation.  Up  to  the  present  too  many  such 
studies  have  been  made  for  the  purpose  of  determining  a 
pre-determined  conclusion.  All  the  aspects  of  highway 
improvement  are  so  modified  by  the  particular  and  specific 
conditions  of  the  locality,  small  or  large,  under  considera- 
tion, that  he  is  wise  who  will  not  make  either  general  or 
dogmatic  assertions. 

"Many  of  these  assertions  which  have  been  accepted  as 
almost  axiomatic,  fall  down  as  soon  as  examined  in  the 
light  of  real  facts.     For  example,   it  has   been   accepted 

as    a    to-be  -  rigorously    ob- 

' ' served    tenet     that     highway 

bonds  shall  be  issued  for  a 
shorter  period  than  the  life 
of  the  road. 

"Again,  suppose  that  capi- 
tal is  borrowed  to  establish  a 
business.  Is  it  an  evidence 
of  unsound  financing  that  the 
owner  has  continued  to  carr>' 
the  original  investment  using 
his  earnings  to  maintain  and 
to  increase  the  value  of  the 
plant  by  enlargements  and 
betterments  ? 

"The  term  'permanent 
roads'  is  a  fallacy  which  is 
responsible  for  more  or  less  of 
the  unsound  theorj*  which 
has  been  advanced  with  refer- 
ence to  bond  issues.  There 
are  certain  of  the  essentials 
of  road  construction  that  can 
be  so  built  that  the  deteriora- 
tion is  so  slow  that  they  may 
be  properly  termed  perma- 
nent.  Road  surfaces  of  what- 
ever type  deteriorate.  Main- 
tenance should  begin  as  soon  as  the  surface  is  thrown 
open  to  traffic,  and  the  higher  the  cost  of  the  road  the 
more  careful  in  detail  should  be  the  maintenance. 

"There  is  also  the  fallacy  of  the  imposition  of  detailed 
and  arbitrary  legal  limitations  upon  the  character  and 
weight  of  the  loads  which  shall  use  the  roads.  Proper 
regulation  within  certain  reasonable  legal  limits  of  the 
use  of  the  roads  is  an  administrative  matter  and  should  be 
so  regarded.  Even  in  a  single  state  conditions  vary  to  the 
extent  that  loadings  which  may  be  carried  without  de- 
terioration of  some  road  surfaces  will  inflict  untold  damage 
upon  others. 

"There  are  many  other  fallacies  which  must  be  cleared 
away  before  we  can  hope  to  reach  sound  conclusions  as  to 
permanent  policies  which  will  justify  themselves  over  a 
long  term  of  years.  Our  total  expenditures  for  highway 
purposes  in  the  United  States  last  j'ear  were  approxi- 
mately $600,000,000.  This  is  the  maximum  expenditure 
for  one  year,  but  even  this  rate  will  not  satisfy,  within  any 
reasonable  period,  the  demand  for  improved  roads. 

"In  the  development  of  highway  transport-ation  the  indi- 
viduals composing  the  public  have  equipped  themselves 
with  rolling  stock  to  the  extent  of  more  than  10.000,000 
motor  vehicles,  to  say  nothing  of  the  lai-ge  number  of 
horse-drawn  vehicles  in  use,  and  the  public  as  a  whole  is 
charged  with  the  task  of  providing  the  roadbed. 
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"There  can  be  no  question  of  the  service  the  highways  however,  it  appears  more   than  probable  that  the   State 

render  to  the  owner  of  the  motor  vehicle  privately  operated,  systems  will  be  ultimately  extended  to  provide  a  sufficient 

There  can  be  no  question  as  to  the  service  which  is  rendered  mileage  of  roads  to  take  care  of  all  the  main  highway 

by  the  highway  to  operator  of  motor  truck  lines   and  transportation  needs  of  the  State. 

motor  'bus  lines.     There  can  be  no  question  that  the  im-  With   these   qualifications,   then,   it   is   believed   that   a 

proved  highway  serves  the  real  property  in  the  rural  dis-  proper  financial  policy  will  require  first  that  all  of  the 

tricts.     There  is,  although  more  questions  may  be  raised,  maintenance  funds  be  met  from  the  revenues  derived  from 

a    real    service    rendered   by    the   rural    highway   to    the  the  road  user;  second,  that  the  costs  of  reconstruction  be 

property  within  the  urban  limits.     Or,  if  more  acceptable,  met  from  the  revenues  derived  from  both  the  road  user 

to  the  people  as  a  whole  within  the  cities.     All  foodstuffs  and   from   State   taxes,   the   relative   percentages   being 

originate  upon  a  highway  at  some  place,  and  the  more  different  for  different  States  and  for  the  different  types 

quickly  and  directly  they  can  be  transported  from  the  point  of  roadways  built;  third,  after  deducting  the  Federal  aid, 

of  origin  to  these  people  the  cheaper  will  be  the  cost  and  the  cost  of  new  construction  should  be  divided  between  the 

the  better  will  be  the  quality.  road  users  and  other  State  taxes  from  both  urban  and 

"The  relative  share  of  the  cost  of  highways  may  change  rural  sources, 

but  it  is  difficult  to  harmonize  with  the  tenets  of  fairness  ^i-  <.  -l   <^-         f  d 

and  equity  any  plan  of  financing  which  does  not  distribute  distribution  ot  Kevenue 

some  part  of  the  cost  to  each  of  these  services.  Just  how  the  respective  revenues  for  reconstruction  and 

"A  proper  financial  policy  cannot  be  established  unless  new  construction  shall  be  divided  between  revenues  from 

there  is  functioning  an  efficient  highway  administration,  the  road  users  and  other  classes   of  revenues,   and  how 

This  applies  regardless  of  the  unit  that  is  under  consid-  these  costs,  once  apportioned,  shall  be  divided  to  the  sev- 

eration.  eral  classes  of  road  users  and  the  different  classes  con- 

m          j!T.j         c^     n        *iiT         ^     ^  tributing  to  the  other  revenues,  must  be  determined  by 

Type  of  Roadway  Surface  All-Important  the  most  thorough  research  and  investigation,  and  there 

"The  selection  of  the  type  of  roadway  surface  is  the  all-  are  many  facts  which  must   be  given  consideration.     It 

important  item  from  the  standpoint  of  the  highway  service  has  been  stated  that  the  total  expenditures  for  the  past 

and  highway  finance  policies.    The  service  to  be  rendered  year  were  approximately   $600,000,000.     These   revenues 

must   determine   the   selection   of   the   type   of   highway,  came  from  the  following  sources : 

Such  a  selection  will  determine  the  financial  policy  for  it  Percent 

will  provide  the  basis  for  the  establishment  of  an  annual      Federal  aid 14 

highway   expenditure   budget.     The   major   items   of  the      State  road  bonds  7 

budget  will  include  maintenance,  reconstruction  and  new      State  taxes  and  appropriations 12 

construction.  County,  township  and  district  taxes  and  assessments .  14 

"Reconstruction  is  included  separately  from  maintenance      Motor  vehicle  revenues 19 

for  in  the  progress  of  highway  improvement  the  replace-  p^^^^^^  ^j^  ^^^  ^^^^^  ^^l^i^l^  revenues  constituted  33 

ment  of  old  surface  is  usually  by  a  higher  type  surface  ^^^  ^^^^     ^^^   remaining   67   per  cent  came   from   other 

and  consequently   the  road   is   improved  beyond   its  first  ^^^^^^^^  ^^^^^  ^^^  ^^^^^^,  p^j^  ^j^^^^ly  ^^  ^.j^  eventually 

^°wm\     "'              ...               •            .    •     .,           •     •.       ^  be  paid  by  State  and  local  taxes.     It  is  believed  that  a 

The  new  construction  requirements  m  the  rnajority  of  considerable  readjustment  of  these  sources  of  reve- 

the  States  are  capable  of  absorbing  all  the  funds  that  can  ^^^^  ^^^^  ^^  ^^^      ^^  ^^^^  ^  ^            percentage  will  be 

be  made  available  so  that  it  is  in  the  fixing  of  this  fund  -^  ^    ^^^  ^^^^  ^^^^  ^^^  ^  ^^^^^^  percentage  from  State 

that  the  most  care  should  be  exercised.  ^^,  l^^^l  ^^^^^     j^  ^^^^  ^^  remembered  that  this  statement 

The  budget  for  the  State  highway  department  would  j^  ^^^  ^^.^^    representative  of  the  funds  collected  directly 

of  course   apply  only  to  the  State  system  which  in  general  ^^  indirectly  from  the  automotive  vehicles,  for  our  esti- 

includes  the  7  per  cent  system.     The  estimates  would  de-  ^^^^^  ^^^^  ^^^  following  revenues  paid  during  the  fiscal 

termme  the  amount  of  revenue  needed  for  the  year  s  pro-  year  1921  • 
gram,   for  the   different  classes   of  work.     The   amounts 

needed  for  maintenance  and  reconstruction  will  be  deter-  Federal  taxes  paid  by  manufacturers  on  pas- 
mined  by  the  examination  of  the  roads  in  the  system,  for          senger  cars  and  motor  trucks $115,546,249 

the  administration  of  the  State  highway  systems  has  de-     State  registration  fees 122,478,654 

veloped  to  the   point  whore   it   is   possible  to   determine      Personal  property  taxes 52,500,000 

within  reasonable  limits  the  nec«^  ^sary  annual  maintenance     Wheel  and  privilege  license 3,636,543 

and  reconstruction  requirements.  Gasoline  tax,   17  States,  calendar  year   1922, 

estimated 11,000,000 

Care  Needed  in  Use  of  Funds  *   .   .  ,     ^  .^c.^.^-,^-,  -,  An                    •      i.  i     moA  j^           u 

A  total  of  $305,161,146,  or  approximately  $30  for  each 

The  new  construction  requirements  in  the  majority  of  car  and  cruck  registered  during  1921.     This  total  sum,  it 

the  States  are  capable  of  absorbing  all  the  funds  that  can  will  be  noted,  amounts  to  over  one-half  of  the  total  esti- 

be  made  available,  so  it  is  in  the  fixing  of  this  fund  that  mated  road  expenditure  for  1921. 

the  most  care  should  be  exercised,  but  it  should  be  suffi-  Consider  also  in  this  connection  the  question  of  gasoline 

cient  to  complete  the  first  constructioi.  of  the  State  system  consumption.     It  is  probable  that  the  total  gas  consump- 

within  the  shortest  period  consistent  with  good  manage-  tion  for  use  in  operating  automotive  vehicles  is  not  far 

ment  and  the  maintenance  of  competitive  prices.  short  of  four  billion  gallons  per  year.    An  advance  of  one 

The  total  amount  as  well  as  the  division  of  the  total  cent  in  the  price  of  gasoline  on  the  annual  consumption 
between  the  three  funds  will  vary  in  the  different  States,  would  amount  to  approximately  $40,000,000. 
but  it  is  believed  that  it  will  be  possible  to  apply  prac-  Facts  as  to  the  character  of  construction  which  goes 
tically  the  same  principles  to  the  raising  of  the  total  fund  into  the  road  building  program  must  also  be  given  con- 
required.  It  is  freely  admitted  that  this  suggestion  is  sideration.  For  over  11,000  miles  of  Federal  Aid  roads 
tentative  and  subject  to  revision  in  keeping  with  the  involving  a  total  cost  of  over  $188,000,000,  the  surfacing 
studies  which  are  now  being  made.  Also  the  relation  of  cost  is  60  per  cent  and  the  remaining  40  per  cent  is  made 
urban  expenditures  and  local  expenditures  must  be  given  up  of  grading  22  per  cent,  structures  14  per  cent,  shoulders 
very  careful  thought.     Outside  of  the  cities  and  towns,  1  per  cent,  engineering  3  per  cent.     That  is,  40  per  cent 
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of  the  expenditures  were  for  the  permanent  features  of 
the  road  and  the  great  part  of  the  expenditures  for  sur- 
facing can  be  rightfully  considered  in  the  same  class,  for 
it  is  being  successfully  demonstrated  that  by  supple- 
mentary construction,  such  as  the  placing  of  new  surfaces, 
the  widening  by  addition  of  shoulders,  the  greater  part  of 
the  investment  can  be  continually  maintained  and  thus 
preserved  indefinitely.  Expenditures  of  this  class  fall  into 
the  category  of  maintenance  and  reconstruction,  and  if 
continuance  of  these  two  can  be  relied  upon  the  original 
investment  is  preseryig^  indefinitely.  Therefore,  little  fault 
can  be  found  with  tfie  soundness  of  the  financing  if  bonds 
are  issued  for  new  construction  if  the  original  investment 
is  thus  continually  preserved,  and  as  a  matter  of  fairness 
it  is  questioned  whether  during  the  period  when  the  public 
is  being  called  upon  for  large  expenditures  for  initial  con- 
struction, whether  the  attempt  should  be  made  to  pay  for 
this  construction  out  of  current  revenues.  Rather  is  it 
fair  and  equitable  to  distribute  the  cost  over  a  long  period 
of  years  by  bond  issues,  or  else  adopt  the  other  alternative 
of  proceeding  at  a  very  slow  rate  with  the  construction 
of  modern  roadways. 

Uses  of  Highways 

It  will  be  noted  that  little  has  been  said  as  to  the  uses 
which  are  to  be  made  of  the  highways.  It  must  be  remem- 
bered that  the  whole  question  of  highway  transportation 
is  in  its  infant  stages.  Very  careful  investigations  and 
studies  are  now  going  forward  to  determine  the  economic 
limitations  of  highway  transport,  which  includes  the  neces- 
sarily adjusted  highway  construction.  We  have  made 
rapid  progress  during  the  past  two  years  toward  such  de- 
termination, and  the  suggestions  which  have  been  made  are 
based  upon  an  administration  of  a  highway  program  predi- 
cated upon  the  results  and  determinations  of  these  scien- 
tific researches  and  investigations.  The  objective,  after 
all,  is  to  furnish  the  cheapest  possible  highway  transporta- 
tion, which  involves  both  the  rolling  stoclc  and  the  roadbed. 

Mehren  followed  MacDonald,  taking  a  highly  sympa- 
thetic view  of  the  indispensable  service  rendered  the  public 
by  motor  vehicles.  His  subject  was  "Practical  Highway 
Transport  Regulation"  and  he  argued  for  sane  rules  to 
govern  operation. 

"There  is  need  right  now,"  he  said,  "for  a  new  consider- 
ation by  both  interested  and  impartial  parties  of  the 
present  laws  to  the  end  that  there  may  be  prepared  for 
the  meetings  of  the  Legislatures  next  winter  sound  con- 
clusions as  to  the  present  statutes  and  the  desirable  lines 
of  revision." 

Mehren  said  it  was  possible  to  make  a  strong  theoretical 
case  against  regulation  of  motor  vehicles  as  common  car- 
riers, arguing  that  there  are  sharp  differences  between 
motor  vehicle  transportation  and  that  of  steam  and  electric 
railroads.  The  investment  in  other  types  of  carriers  is 
stable  and  competition  is  difficult. 

Regulation  of  Common  Carriers 

He  asserted,  however,  that  the  public  has  determi'^ied 
that  common  carrier  regulation  is  necessary  and  that 
where  motor  transport  is  heavy  the  public  is  better 
served  by  regulated  service.  He  added  that  regulation 
offers  the  possibility  of  stabilizing  the  highway  transport 
business  by  saving  it  from  the  destructiveness  of  unin- 
formed, fly-by-night  competition. 

Mehren  stated  that  after  taking  over  regulation  of  high- 
way transport  and  promulgating  rules  to  govern  it,  the 
Nebraska  State  Railway  Commission  had  relinquished  its 
regulatory  powers  on  the  ground  that  motor  transport  in 
that  State  had  not  reached  the  point  where  common  carrier 
regulation  was  necessary. 

Discussing  the  contention  of  the  railroads  that  motor 


vehicles  should  bear  a  greater  proportion  of  the  cost  of 
highway  building,  Mehren  asserted  that  whereas  a  rail- 
road's right  of  way  was  for  its  exclusive  use,  the  highway 
is  for  the  free  use  of  everybody,  and  everj'body  benefits 
from  it. 

"Obviously,"  he  said,  "sound  economics  demand  that  we 
allow  each  type  of  transport  to  develop  its  utmost  econo- 
mies and  find  its  place  in  the  transport  system  in  accord- 
ance with  the  advantages  it  offers  the  public.  If  an  earlier 
form  of  transport  suffers  thereby  it  cannot  be  helped. 

"Naturally,  the  motor  vehicle  engaged  in  common  car- 
rier service  must  pay  for  the  u.:e  of  the  road  just  as  a 
privately  owned  and  operated  vehicle  does.  A  tax  graded 
by  extent  of  the  use  of  the  road  is  the  preferable  one,  and 
where  that  does  not  exist  a  somewhat  higher  tax  on  the 
common  carrier  is  warranted  because  of  the  certainty  of 
greater  use  of  the  road.  The  common  carrier  must  expect 
to  pay  a  franchise  tax." 

In  the  discussion  which  followed  representatives  of  brick 
and  cement  interests  contended  that  there  was  no  such 
thing  as  building  too  good  a  highway  for  any  particular 
district  and  that  heavy  traffic  always  followed  a  good  road. 
Exception  was  taken  to  this  contention  by  Van  Cleaf, 
Seiberling,  Henry  D.  Shirley,  chief  of  the  Good  Roads 
Board  of  the  American  Automobile  Association  and  Mac- 
Donald.  They  asserted  that  gravel  surfaces  were  often 
adequate  for  farm  to  market  highways. 

MacDonald  inquired  pertinently,  "What  is  the  earning 
capacity  of  a  highway?"  He  indicated  strongly  that  this 
would  be  one  of  the  cardinal  points  in  his  creed  by  assert- 
ing that  it  does  make  a  great  difference  where  good  roads 
are  built  and  that  the  railroads  have  learned  this  lesson. 

W.  K.  Hatt  of  the  National  Research  Council  declared 
that  the  day  of  opinions  in  highway  building  has  gone  by, 
and  that  construction  in  the  future  must  be  based  on  a 
scientific  basis.  He  deprecated  the  number  of  organiza- 
tions engaged  in  highway  work,  declaring  there  was  dupli- 
cation of  effort  and  lack  of  purpose. 

Important  Developments  Pending 

The  purport  of  the  entire  meeting  was  that  tremendously 
important  developments  are  pending  in  relation  to  high- 
ways and  that  the  time  has  come  for  every  man  in  the 
automotive  industry  to  study  the  question  from  a  broad- 
gage  viewpoint  if  the  future  of  his  business  is  to  be  as- 
sured. This  applies  no'  only  to  the  manufacturer  but  to 
the  distributor  and  dealer  as  well  as  to  the  operators  of 
trucks  and  passenger  cars. 

Study  of  the  highway  transport  question  has  just  begun. 
Its  importance  as  a  factor  in  the  industrial  life  of  the 
nation  has  been  recognized  by  the  Federal  government,  by 
Congress  and  by  the  most  important  business  organization 
in  the  country.  Further  conferences  will  be  held  in  Wash- 
ington and  a  definite  program  will  be  mapped  out  in  which 
all  elements  concerned  in  the  building  of  highways  and 
in  the  operation  of  motor  vehicles  can  reconcile  their  view- 
points. 

While  it  is  conceded  that  motor  transport  is  in  its  in- 
fancy, this  fact  stands  out: 

The  railroads  of  the  country  paid  approximately  $276,- 
000,000  in  taxes  in  1921  upon  an  estimated  valuation  of 
$19,000,000,000. 

The  motor  vehicles  of  the  countrj*  paid  approximately 
$262,000,000  in  taxes  in  1921  upon  an  estimated  valuation 
of  $9,000,000,000. 


ONE  HUNDRED  AND  TWENTY-FIVE  established 
companies,  operating  500  to  600  two  and  three-place 
machines,  made  130,736  flights,  covering  2,907,245  miles 
and  carrying  122,512  passengers  in  the  twelve  months 
from  Oct.  1,  1920  to  Oct.  1,  1921. 
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More  Manufacturers  Adopt  Flat  Rate 

System  of  Service 

Factory  service  managers,  members  of  the  N.  A.  C.  C,  make  flat  rate  sys- 
tem chief  topic  of  discussion  at  convention.  Nine  factories  now  using 
flat  rates  and  others  preparing  similar  systems.  Question  of  piece-worlt 
for  mechanics  in  connection  with  flat  rates  under  discussion  for  first  time. 


CONTINUED  progress  is  being  made  in  the  conven- 
tions of  factory  service  managers  who  are  mem- 
bers of  the  N.  A.  C.  C.  The  convention  held  in 
Detroit  last  v^^eek  centered  largely  on  discussion  of  the 
problems  of  flat  rates,  "pirate  parts"  and  better  service 
to  the  car  owner.  This  last  subject  might  have  been 
placed  first  because,  after  all,  all  other  subjects  are  sub- 
sidiary to  it. 

Edward  S.  Jordan,  president  of  the  Jordan  Motor  Car 
Co.;  H.  H.  Rice,  president  of  the  Cadillac  Motor  Car  Co., 
and  0.  E.  Hunt,  chief  engineer  of  the  Chevrolet  Motor 
Co.,  were  the  speakers  of  the  convention.  Aside  from 
the  planned  addresses,  other  subjects  were  taken  up  for 
discussion  and  certain  delegates  were  picked  out  to  lead 
the  discussions. 

Recognition  of  the  dealer,  dealer  service  manager  and 
the  independent  garage  is  progressing.  Three  years  ago 
much  time  was  given  to  criticism  of  these  classes  of 
automotive  men,  especially  the  independent  garage  men. 
At  the  present  convention  the  consensus  of  opinion  is 
that  the  dealer  and  the  dealer  service  manager  are  work- 
ing along  with  the  industry  and  in  many  service  prob- 
lems they  have  been  able  to  work  considerably  in  ad- 
vance of  factory  departments  on  account  of  close  contact 
with  the  customer  and  a  realization  of  the  customer's 
service  problems.  Independent  garage  men  are  being  ac- 
corded the  benefit  of  factory  information  and,  in  a  great 
many  cases,  are  being  given  discounts  on  parts  and  other 
benefits  that  they  did  not  previously  enjoy. 

Flat  Rates  for  Repair  Work 

One  topic  that  was  of  the  most  interest  and  is  one  of 
the  most  important  is  that  of  flat  rates  for  repair  work. 
Nine  factories  represented  at  the  convention  are  work- 
ing on  a  flat  rate  system  and  p.y.ctically  all  the  others 
have  in  preparation  a  system  of  r-ne  kind  or  another  to 
be  put  in  effect  upon  its  completion. 

An  entirely  new  subject  is  that  of  piece-woik  for 
mechanics  in  connection  with  flat  rates.  While  there 
have  been  a  few  sporadic  attempts  to  introduce  this  sys- 
tem, this  is  the  first  time  it  has  come  up  at  one  of  these 
conventions. 

Edward  S.  Jordan  made  the  first  address  at  the  Tues- 
day morning  convention  and  confinea  his  talk  largely  to 
the  advantages  of  fundamental  thinking  rather  than 
detailed  thinking.  He  said  that  the  service  department 
was  related  to  the  sales  department  and  the  production 
department  largely  by  what  the  sales  department  prom- 
ised a  customer.  He  said  that  if  you  advertised  a  thing 
enough  and  promised  enough,  you  could  make  money  on 
it,  provided  the  price  is  right,  but  if  you  promise  too 
much  the  service  department  will  have  difl!iculty  in  mak- 
ing good  your  promises. 

He  called  attention  to  the  fact  that  service,  as  it  is 


growing  nearer  perfection,  is  receiving  more  attention 
and  more  favorable  mention  and  cited  the  recent  adver- 
tisements in  national  publications  and  newspapers  which 
mentioned  service  as  one  of  the  features  of  the  automo- 
bile to  be  sold.  He  strongly  advocated  a  single  purpose 
policy  and  a  production  of  one  model  and  said,  that  a 
multiplicity  of  models  in  one  factory  constituted  the 
problems  of  a  multiplicity  of  factories. 

A  telegram  from  the  Body  Builders'  Association,^  ask- 
ing for  assistance  in  formulating  a  body  servicing  policy 
and  the  opinion  of  the  convention  on  servicing  bodies, 
was  referred  to  a  committee  headed  by  S.  V.  Norton,  of 
the  General  Motors  Corporation. 

"Pirate  Parts"  Defined 

A  great  deal  of  time  was  given  to  the  discussion  of 
"pirate  parts."  Secretary  H.  R.  Cobleigh  stated  that  the 
Federal  Trade  Commission  had  defined  the  "pirate  part" 
as  one  which  infringed  a  patent  or  misrepresented  the 
goods  as  original  parts  and  therefore  the  term  "substi- 
tute parts"  should  be  used  on  all  parts  not  made  by  the 
original  manufacturer  but  not  coming  under  the  head  of 
"pirate  parts."  A  great  many  companies  are  spreading 
propaganda  through  their  printed  literature  and  by 
other  means  advocating  the  use  of  original  parts  for  a 
car.  From  the  discussion  it  appeared  that  most  of  the 
service  managers  felt  that  the  substitute  parts  evil  could 
only  be  met  by  competition  as  to  price  and  distribution. 
Harry  G.  Moock,  assistant  sales  manager  of  the  Hudson 
Motor  Car  Co.,  stated  that  the  Garland  Stove  Co.  had 
suffered  severely  from  this  kind  of  competition  and  had 
practically  eliminated  it  by  going  right  ahead  making 
parts  as  cheaply  as  possible  and  giving  them  wide  dis- 
tribution. 

H.  R.  Rice,  president  of  Cadillac,  gave  a  reminiscent 
talk  on  his  experience  in  the  industry  and  said  that 
service  was  very  much  better  than  most  people  were 
saying.  In  his  belief,  a  few  bad  examples  of  service  were 
being  hela  up  and  a  great  many  good  examples  of  service 
were  being  hidden. 

The  discussion  of  flat  rates  was  led  by  F.  A.  Bonham, 
of  Durant.  After  relating  his  own  experiences  in  work- 
ing up  a  flat  rate  system,  he  went  on  to  say  that  the  need 
of  such  a  system  of  selling  repairs  is  so  great  that  many 
distributors  and  dealers  have  gone  on  in  advance  of  the 
factories  in  making  up  their  own  schedules. 

A  show  of  hands  disclosed  that  nine  companies  who 
were  represented  are  actually  working  on  a  flat  rate 
system.  Really,  the  only  point  for  discussion  was 
whether  to  use  a  flat  rate  for  labor  and  material  or  for 
labor  alone.  Of  the  sixteen  who  were  either  using  the 
flat  rate  or  had  it  nearly  prepared,  twelve  were  working 
on  flat  rates  for  labor  only  and  the  remaining  four  on 
flat  rates  for  both  labor  and  parts.     Chairman  Voyles 
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told  of  the  Marmon  flat  rate  of  $265  for  a  complete 
engine  overhaul  and  said  that  other  flat  rates  were  being 
worked  out  by  a  department  formed  for  that  purpose. 

Some  discussion  arose  as  to  the  cost  of  identical  re- 
pairs in  various  localities.  Some  thought  that  the  small 
shop  without  special  tool  facilities  would  take  longer  to 
do  the  jobs  and  so  lose  money,  but  it  was  generally  coun- 
terbalanced by  the  large  overhead  and  the  high  rents  of 
the  large  establishments.  Mention  was  made  of  an  inde- 
pendent garage  in  Louisville,  Ky.,  that  had  flat  rates  on 
all  makes  of  cars  and  made  money  on  them.  Davock,  of 
Packard,  said  that  his  company  had  worked  out  about 
two  hundred  operations  on  each  model  of  the  current 
cars  and  that  these  represented  about  75  per  cent  of  the 
operations. 

Piece-Work  for  the  Mechanic 

Something  practically  new  in  service  to  the  owners  is 
the  use  of  piece-work  for  the  mechanic.  Joseph  Kenny, 
service  manager  of  Bishop,  McCormick  &  Bishop,  Dodge 
dealers  in  Brooklyn,  said  that  this  system  had  been  inau- 
gurated on  the  basis  that  mechanics  were  paid  65  cents 
an  hour  and  allowed  so  many  hours  for  the  job.  If  they 
finished  in  less  time  they  still  received  the  rate  for  the 
time  given.  If  they  take  longer  they  get  no  more.  In 
Kenny's  opinion,  the  time  on  many  of  the  operations  will 
be  cut  in  half  under  this  new  system  and  a  great  deal  of 
this  saving  will  be  later  passed  to  the  customer.  Fred 
Schlueter,  service  manager  of  the  Detroit  branch  of  the 
Cadillac  Motor  Car  Co.,  in  a  discussion  later  on  in  the 
convention  said  that  his  mechanics  were  working  on  a 
system  very  similar  to  this  and  that  it  had  worked  out 
satisfactorily  and  the  mechanics  would  not  care  to  go 
back  to  the  old  system  of  straight  time.  Don  Hastings, 
Detroit  Hupmobile  distributor,  operates  his  shop  on  the 
same  basis.  There  was  considerable  interest  in  this  sub- 
ject and  many  questions  were  asked  of  the  three  advo- 
cates of  the  system. 

One  of  the  very  interesting  talks  of  the  convention 
was  that  of  Don  Hastings.  He  described  conditions  as 
he  found  them  when  he  took  over  the  service  part  of  the 
business  and  then  told  of  the  improvements  that  had 
been  made  in  the  building,  stock  keeping  methods  and 
facilities  for  rendering  good  service.  He  said  there  were 
two  organizations  necessary  to  the  rendering  of  satis- 
factory service: 

1.  Selling  service. 

2.  Doing  service. 

He  told  of  the  great  help  of  the  flat  rate  system  and 
said  that  he  had  been  working  on  that  basis  for  about 
five  months.  He  described  in  some  detail  his  system  of 
handling  service  to  the  customer,  the  policy  of  free  serv- 
ice and  replacement  and  the  follow-up  on  new  customers 
to  insure  satisfactory  working  of  the  vehicle.     In  speak- 


ing of  the  amount  of  time  that  cars  were  in  the  shop  for 
repairs  he  mentioned  the  fact  that  nineteen  out  of  twenty 
repair  jobs  were  in  the  shop  less  than  a  day  and  that 
the  busiest  hours  were  the  first  and  last  hour  and  a  half 
of  the  day. 

Wednesday's  session  was  opened  with  an  address  bv 
0.  E.  Hunt,  chief  engineer  of  the  Chevrolet  Motor  Co. 
He  t.:ought  that  much  real  good  could  be  accomplished 
by  considering  the  service  problems  of  the  industry-  as  a 
whole  rather  than  the  problems  of  the  individuals  or 
companies.  He  spoke  at  some  length  on  the  relation  be- 
tween the  service  department  and  the  engineering  de- 
partment and  said  that  the  owner  was  not  buying  a  car 
but  was  really  buying  transportation  service  and  that  is 
what  the  industry  had  to  furnish  him.  He  said  that  cars 
in  the  hands  of  owners  were  undergoing  a  gigantic  road 
test  and  that  one  of  the  duties  of  the  service  department 
was  to  make  reports  of  this  road  test  to  the  engineering 
department  so  that  from  the  faults  observed  in  this  test 
improvements  could  be  incorporated  into  the  design  of 
future  vehicles. 

Servicing  cars  in  outlying  districts  where  the  company 
has  no  representative  was  one  of  the  iopics  of  discussion. 
It  seems  that  many  companies  have  a  service  contract  for 
their  product  with  independsnt  repair  shops  or  garages. 
A  discount  is  given  on  parts  and  sometimes  a  small  dis- 
count on  the  sale  of  new  cars  which  have  in  any  way 
been  brought  about  by  the  independent  garage  man. 

24-Hours'  Service  Disapproved 

The  question  of  twenty-four  hours'  service,  which  was 
advocated  by  Norval  A.  Hawkins,  did  not  meet  with  gen- 
eral approval.  A  very  few  service  stations  in  the  larger 
cities  are  giving  either  twenty-four-hour  service  or  six- 
teen-hour  service,  but  most  of  the  service  establishments 
in  the  smaller  towns  operate  on  ten  and  twelve  hours. 

The  Wednesday  afternoon  session  was  devoted  largely 
to  the  subject  of  co-operation  between  the  sales  and 
service  departments.  The  topic  was  opened  by  F.  J. 
Wells,  of  Pierce-Arrow,  and  several  speakers  gave  their 
ideas  as  to  methods  of  making  this  contact  closer.  It 
developed  there  was  much  need  for  co-operation  with  the 
engineering  department  in  the  planning  of  new  designs. 
Clyde  Jennings,  editor  of  Motor  Age,  was  called  upon 
as  having  views  which  were  not  biased  by  any  depart- 
ment affiliation.  He  ?aid  that  the  village  blacksmith  was 
the  forerunner  of  the  service  manager  of  to-day  and 
that  it  was  up  to  him  to  build  for  himself  a  place  in  the 
hearts  of  his  customers  that  had  inspired  Longfellow's 
great  poem. 

The  last  topic  to  be  taken  up  at  the  convention  was 
the  planning  of  future  meetings.  It  was  suggested  that 
the  May  meeting  be  held  each  year  in  Detroit  and  the 
November  meeting  be  held  in  diiferent  cities.  Accord- 
ingly Chicago  was  selected  for  the  November  convention. 


Davis  Producing  a  Smaller  Six 


THE  George  W.  Davis  Motor  Car  Co.  is  now  in  produc- 
tion on  a  new  six-cylinder  car  to  be  known  as  Model 
61,  equipped  with  a  five-passenger  phaeton  body.  The 
new  car  is  similar  to  the  larger  model  71,  but  has  a  114- 
in.  wheelbase,  as  against  120  in.  and  uses  the  new  Con- 
tinental 6Y  engine  with  SVs-in.  bore  and  414-in.  stroke, 
which  has  a'  displacement  about  10  per  cent  less 
than  the  engine  in  the  larger  car,  but  is  said  to  develop 
50  hp,  at  2600  r.p.m.  This  engine  has  a  four-bearing 
hollow  crankshaft  arranged  for  pressure  lubrication  and 


a  chain  drive  for  camshaft  and  generator.  The  same 
make  of  component  parts  are  used  for  axles,  clutch,  igni- 
tion, etc.,  as  are  used  in  the  larger  six,  these  being  Tim- 
ken,  Borg  &  Beck  and  Delco  respectively.  The  wheels 
now  used  as  standard  equipment  are  Disteel,  five  of  which 
are  furnished,  the  spare  being  carried  on  a  bracket  at 
the  rear  of  the  frame.  The  31  x  4-in.  tires  are  1  in. 
smaller  in  diameter  than  those  used  on  the  larger  car. 

The  road  weight  of  the  car  is  given  as  2645  lb.     The 
price  is  $1,195. 
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Protecting  Truck  Radiators  Against 

Frame  Distortion 

British  truck  makers  employ  various  mountings  to  protect  radiators  from 
torsional  stresses  and  vibration.  Maudslay  arrangement  closely  approxi- 
mates ideal.     Albion  is  good  example  of  inexpensive  flexible  mounting. 

By  M.  W.  Bourdon 


THE  need  for  protecting  the  radiators  of  truck  chassis 
against  the  ill  effects  of  frame  distortion  should  be 
obvious,  and  yet  one  not  infrequently  observes  radia- 
tors bolted  down  r|gidly  to  the  front  or  side  members,  with 
results  which  are  made  evident  in  due  course  by  "weeping," 


if  not  well-defined  leaks  which  cause  needless  expenditure. 
There  is  a  close  approximation  to  the  ideal  in  this  respect 
in  the  Maudslay  arrangement  shown  in  Fig.  1,  where  a 
spherical  trunnion  at  each  side  forms  the  support.  Ad- 
mittedly this  is  a  comparatively  expensive  mounting,  with 
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its  machined,  parallel-sided  boss  integral  with  the  cast 
bottom  tank,  its  bronze  bushing  with  a  parallel  bore  and 
hemispherical  outer  surface,  and  its  two-part  bracket  ma- 
chined within  to  suit  the  bushing.  But  apart  from  failing 
to  afford  any  insulation  from  vibration,  it  meets  all  re- 
quirements, being  able  to  take  care  of  frame  distortion  in 
any  direction  and  allowing  the  radiator  to  be  easily  dis- 
mounted. 

Lacking  some  of  the  characteristics  of  the  Maudslay 
is  the  Commer  arrangement  (Fig.  2).  In  this  case  there 
is  a  projecting  boss,  hollow  and  supported  by  webs,  on 
each  side-plate  of  the  radiator.  Encircling  the  boss  is  a 
thick  bushing  of  fiber,  itself  encircled  by  a  steel  bush,  the 
whole  being  carried  in  a  split  bracket  with  a  pinch  bolt. 
Doubtless  the  fiber  bushings,  with  their  slight  inherent 
flexibility,  permit  variations  in  alinement  between  boss  and 
bracket,  but  they  cannot  fail  to  convey  torsional  stresses 
from  one  to  the  other  when  road  surface  inequalities  are 
pronounced. 

The  Palladium  scheme  (Fig.  3)  embodies  a  parallel- 
sided  boss  on  the  bottom  tank,  located  within  a  split  clip 


which  has  an  upward  extension  supported  between  square- 
section  helical  springs  by  a  bracket  projecting  forward 
from  the  front  cross-member.  The  only  provision  for 
counteracting  frame  distortion  is  the  clearance  of  the 
clip  extension  in  its  bracket — a  feature  tending,  despite 
the  springs  above  and  below,  to  permit  hammering  from 
vibration,  and  consequently  rapid  wear. 

The  remaining  three  examples  exemplifying  British 
practice  eliminate  trunnion  supports  and  depend  upon  in- 
tervening springs  or  rubber  between  the  bracket  extension 
of  the  radiator  and  the  frame.  The  two  bolts  at  each  side 
in  the  Daimler  (Fig.  4)  and  the  single  ones  at  each  side 
in  the  other  two  cases  have  plenty  of  clearance  in  the  holes 
in  the  bracket  through  which  they  pass.  Of  these  three 
arrangements,  the  Bristol  (Fig.  5)  seems  most  likely  to 
retain  its  original  flexibility,  for  it  embodies  no  rubber 
packing  liable  to  perish,  the  bracket  extension  at  each  side 
resting  upon  three  short  helical  springs  located  by  recesses 
in  the  lower  surface  of  the  bracket.  The  sketch  of  the 
Albion  (Fig.  6)  is  self-explanatory  and  illustrates  what 
is  certainly  one  of  the  least  expensive  of  flexible  mountings. 


Semi-Pneumatic  Motor  Truck  Tire 


A  SO-CALLED  semi-pneumatic  tire  for  motor  trucks 
which,  it  is  claimed,  possesses  the  characteristic  en- 
durance of  the  solid  rubber  tire  and  much  of  the  cushion- 
ing quality  of  the  pneumatic,  is  being  brought  out  by  the 
B.  F.  Goodrich  Rubber  Co.  Cushioning  and  shock-absorb- 
ing qualities  are  provided  by  the  air  chamber  running 
through  the  center  of  the  tire,  as  clearly  shown  in  the 
sectional  view  herewith. 

The  outside  design  of  the  tire  also  presents  features  of 
interest.  A  groove  molded  in  the  tread  helps  to  prevent 
skidding.  In  addition  there  are  a  number  of  side  blocks 
on  the  tread,  designed  to  give  traction  in  soft  going.  The 
side  slots  between  the  blocks  add  to  the  resilience  of  the 
tire  and  are  claimed  to  materially  reduce  gasoline  con- 
sumption by  breaking  up  and  reducing  the  tractional 
wave.  This  tire  fits  the  regular  S.  A.  E.  wheels  and  may 
be  applied  with  the  regular  solid  tire  press. 


Sectional    view   of 
Goodrich    semi- 
pneumatic    tire 


ANEW  design  of  disk  steel  wheel 
has  been  brought  out  by  the  De- 
troit Pressed  Steel  Co.  It  has  an  out- 
side valve  stem,  takes  a  standard  tire 
tube  and  is  claimed  to  be  lighter  than 
a  wood  wheel  with  demountable  rim. 
The  wheel  is  composed  of  a  tapered 
disk  curved  inwardly  for  some  dis- 
tance and  having  a  rim  riveted  to  it 
so  that  the  side  ring  is  inside  instead 
of  outside  the  rim. 

It  is  stated  that 
on  account  of  its 
much  lighter 
weight     the     new 

wheel  can  be  produced  at  materially 
lower  cost.  A  certain  amount  of  flexi- 
bility results  from  the  curvature  of 
the  disk. 

The  outside  valve  stem  used  with  this 
new  wheel  is  that  of  any  standard  in- 
ner tube,  so  that  any  air  chuck  may 
be  used.  There  is  sufl^cient  room  be- 
tween the  stem  and  disk  to  permit  of 
the  use  of  the  largest  size  air  hose 
chuck. 


New  Disteel  Wheel 


Cross  -  section        of 

new    design    Disteel 

Wheel 


The  reduction  in  the  weight  of  the  wheel  will  result 
in  lessened  tire  wear. 


A  RESIDENT  of  South  Africa  has  written  that,  in  his 
opinion,  the  success  of  the  American  manufacturer 
in  that  field  may  be  summed  up  in  the  words  "Price  and 
Propaganda."  With  regard  to  the  former  he  says  that  if 
the  British  manufacturer  cannot  compete  in  prices  ^^^th 
the  American  then  the  overseas  trade  is  lost  to  them  for- 
ever, and  that  "against  the  foreign  product  the  British 
manufacturer  enjoys  a  three  per  cent  Customs  preference, 
a  sentimental  preference  equal  to  at  least  ten  per  cent, 
and  the  advantage  of  lower  freight  rates  and  shorter  dis- 
tance compared  with  the  United  States.  The  exchange 
advantage  will  disappear  and  possibly  the  sentimental 
preference,  too,  unless  kept  alive  by  well-directed  propa- 
ganda." 

With  regard  to  propaganda  he  says:  "American  cars 
are  forever  in  the  limelight  with  consumption  tests,  reli- 
ability trials,  speed  races,  endui-ance  "stunts"  and  non- 
stop road  runs.  The  American  exporting  companies 
organize  publicity  campaigns  on  national  lines  and  share 
half  the  costs  with  their  distributing  agents.  The  latter 
are  responsible  for  their  own  local  advertising."  In  closing 
he  says  that  the  British  may  yet  recover  lost  ground. 
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Novel  Starter  Armature  Eliminates 
Use  of  Soldered  Commutator  Joint 

Closed  end  of  armature  coil  located  at  what  is  usually  commutator  end. 
Separate  commutator  dispensed  with.  Two  armature  bearings  are  placed 
closer  together.     Simplified  construction  greatly  reduces  production  cost. 


THE  coils  of  starting  motor  armatures  ordinarily 
consist  of  copper  bars  drawn  out  and  cut  off  so 
that  one  bar  forms  a  complete  turn  or  coil.  At  the 
commutator  end  the  ends  of  this  bar  are  soldered  to  the 
riser  lugs  of  the  commutator.  This  soldered  joint  has 
sometimes  given  trouble.  The  starter,  as  a  rule,  oper- 
ates only  for  very  short  periods,  but  v^^hile  it  is  operat- 
ing it  draws  very  heavy  currents.  Any  imperfection  in 
the  joint  between  the  armature  bar  and  the  commutator 
may  add  materially  to  the  internal  resistance  of  the 
armature  and  thus  cut  down  the  maximum  value  of  the 
armature  and  field  current.  As  the  torque  of  the  starter 
depends  upon  the  armature  current,  the  magnetic  flux 
and  the  armature  conductors,  its  maximum  value  will 
.also  be  materially  reduced. 

Separate  Armature  Unnecessary 

The  Splitdorf  Electrical  Co.  some  years  ago  started 
development  work  to  overcome  this  difficulty  and  inci- 
dentally secure  several  other  advantages.  In  the  Split- 
dorf design,  as  illustrated  herewith,  the  closed  end  of 
the  armature  coil  is  located  at  what  would  usually  be  the 
commutator  end.  A  separate  commutator  is  dispensed 
with  and  the  brushes  bear  directly  on  the  outer  faces  of 
the  armature  bars,  which  are  turned  down  for  that  pur- 
pose. The  tangs  of  the  armature  bar  beyond  the  core  do 
not  run  parallel  with  the  armature  shaft  but  at  an  angle 
thereto,  the  upper  part  of  the  bar  in  one  direction  and 
the  lower  part  in  the  opposite  one. 

At  the  rear  or  driving  end  of  the  armature  the  bars 
must,  of  course,  be  joined  together.  The  ends  may  be 
placed  in  a  ferrule  and  then  soldered,  and  it  is  claimed 
that  a  soldered  joint  can  be  made  much  better  in  this 
way  than  where  the  ends  of  the  bar  lie  in  a  deep  groove 
in  the  commutator  lug.  It  is  planned,  however,  to  do 
away  with  soldering  entirely  and  make  the  joint  by 
electric  arc  welding. 

The  ends  of  the  armature  bars  therefore  serve  as  com- 
mutator bars.  They  are  arranged  helically  and  are  sep- 
arated by  air  spaces.  The  carbon  brushes  get  onto  any 
particular  bar  gradually,  and  this,  in 
connection  with  the  absence  of  mica  in- 
sulation between  bars  which  makes  pro- 
jecting mica  ridges  an  impossibility. 
is  claimed  to  obviate  all  danger  of 
chattering  of  the  brushes.  The  brushes 
may  also  be  arranged  to  bear  against 
the  ends  of  the  bars,  or  against  both 
the  ends  and  the  outer  edges,  but  the 
plan  here  indicated  is  probably  the 
most  practical  one,  as  it  eliminates  the 
problem  of  providing  in  the  brush  con- 
struction for  the  end  play  of  the  arma- 
ture. 


An  incidental  advantage  of  this  arrangement  is  that 
it  permits  of  placing  the  two  armature  bearings  much 
closer  together,  providing  a  more  substantial  support  for 
the  armature,  reducing  the  over-all  length  of  the  starter, 
and — in  the  case  of  the  usual  flange  mounting — the  over- 
hanging length. 

Another  improvement  made  has  to  do  with  the  arma- 
ture shaft  and  reduces  its  cost  of  construction.  The 
usual  method  of  building  up  an  armature  core  consists 
in  taking  a  shaft  turned  with  a  shoulder  and  having  a 
keyway  cut  in  it.  The  core  disks  are  then  pushed  over 
the  shaft,  pressed  together  in  a  press  and  secured  on  the 
shaft  by  "staking"  or  by  the  use  of  a  clamping  nut  en- 
gaging threads  on  the  shaft.  Turning  down  of  the  shaft 
from  stock  of  a  diameter  equal  to  the  diameter  of  the 
flange  against  which  the  armature  end  plate  bears  in- 
volves considerable  machine  work.  In  the  Splitdorf 
design,  as  shown  in  the  sectional  view,  the  shaft  is  of 
uniform  diameter  almost  from  end  to  end.  At  both  ends 
the  diameter  is  slightly  reduced  for  the  bearings  and  at 
the  driving  end  the  screw  thread  for  the  Bendix  drive  is 
turned  directly  on  the  shaft.  The  core  disks  are  punched 
with  three  holes  for  driving  pins  through  them  and  are 
assembled  with  end  plates  of  heavier  stock  and  with  the 
driving  sleeve  of  the  Bendix  drive,  as  shown.  The  core 
has  clearance  on  the  shaft  and  the  armature  can  be 
completely  finished  before  being  put  on  the  shaft.  Thus 
the  core  is  easier  to  handle  in  winding  and  occupies  less 
space  in  storage  and  especially  in  the  baking  oven. 

The  reason  for  turning  the  thread  for  the  Bendix  drive 
directly  on  the  shaft  is  that  this  permits  of  the  use  of  a 
pinion  with  a  smaller  number  of  teeth,  thus  giving  a 
maximum  reduction  between  the  starter  and  engine. 

Two  other  advantages  claimed  for  the  design  of  starter 
motor  here  described  are  that  the  cost  of  a  separate  com- 
mutator is  eliminated  and  that  carbon  dust  cannot  ac- 
cumulate on  the  commutator  and  cause  short  circuits,  as 
there  is  such  a  large  space  between  the  commutator  bars 
and  any  small  amount  of  carbon  dust  that  may  be  formed 
is  thrown  off  by  centrifugal  force. 


Design  of  Splitdorf  starting  motor 
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Do  Overhead  Camshafts  Increase 
Efficiency  in  Engine  Operation? 

Part  I 

This  design  usually  leads  to  symmetrical  engine  with  high  degree  of  acces- 
sibility. Contrary  to  general  impression,  there  is  no  inherent  reason  why 
an  engine  of  this  type  should  not  operate  noiselessly.  Four  American 
makers  use  overhead  camshafts,  which  are  common  in  European  practice. 

By  P.  M.  Heldt* 


FOR  a  number  of  years  there  has  been  a  gradual  trend 
toward  the  use  of  overhead  valves  in  automobile  en- 
gines. This  movement  probably  was  accelerated  by 
the  success  of  aircraft  engines  with  this  valve  arrange- 
ment, as  well  as  by  the  publicity  given  this  construction 
by  its  almost  universal  use  on  racing  engines.  That  valves 
located  directly  in  the  cylinder  head  are  not  merely  a  fad 
but  possess  practical  advantages  may  be  concluded  from 
the  fact  that  practically  all  of  the  tractor  engines  brought 
out  the  past  several  years  have  the  valves  so  located. 

Valves  in  the  cylinder  head  can  be  operated  either  by 
tappet  rods  extending  up  one  side  of  the  engine  or  else 
directly  from  an  overhead  camshaft.  There  is  a  third 
method,  which  consists  in  arranging  the  valves  at  right 
angles  to  the  cylinder  axis  and  operating  them  from  a 
camshaft  in  the  crankcase  through  the  intermediary  of 
long,  double  armed  levers,  as  exemplified  in  the  Duesen- 
berg  engine.  This  arrangement,  however,  necessitates  the 
provision  of  a  valve  pocket  on  top  of  the  cylinder  head, 
and  in  most  respects — especially  as  regards  the  form  of 
the  combustion  chamber — it  resembles  more  the  L  head 
engine  than  the  true  valve-in-head  engine  which  has  no 
valve  pockets. 

The  advantage  of  the  valve-in-head  engine  over  the  L 
and  T  head  is  that  the  combustion  space  of  the  former  has 


*Paper  to  be  read  before  the  summ(>r  meeting-  of  the  Society  of 
Automotive  Engineers,  White  Sulphur  Springs,  June  20-24.  For  infor- 
mation concerning  British  practice  the  author  is  indebted  to  M.  W. 
Bourdon,  British  correspondent  of  Automotive  Industries. 


a  much  more  favorable  form.  It  has  less  cooling  area  in 
proportion  to  volume  than  either  cf  the  other  types,  in 
consequence  of  which  the  heat  loss  to  the  jacket  is  re- 
duced, and,  besides,  the  distance  from  the  firing  points  to 
the  most  remote  part  of  the  firing  chamber  is  smaller,  so 


Fig.   1- 


-Mercedes  four  cylinder   engine  with   rear  end 
camshaft  drive 


Fig.   2 — British   A.   C.   engine  with   chain-driven   overhead 

camshaft 

that  the  flame  is  propagated  through  the  entire  mass  of 
the  combustible  charge  in  a  shorter  space  of  time,  which 
also  tends  toward  increased  power  and  higher  fuel 
economy.  The  decrease  in  the  loss  of  heat  to  the  water 
jacket  facilitates  the  problem  of  effective  engine  cooling, 
and  the  simple  form  of  the  combination  chamber  also  helps 
in  this  connection.  The  combustion  chamber,  that  portion 
of  the  cylinder  casting  subjected  to  the  highest  tempera- 
tures, is  more  symmetrical,  and  the  cylinders  therefore 
are  less  likely  to  be  distorted  by  unequi.l  expansion.  There 
is  also  less  likelihood  of  the  presence  of  considerable 
masses  of  metal  in  the  upper  part  of  the  cylinder  casting, 
which  would  be  difficult  to  cool,  as  well  as  of  the  forma- 
tion of  steam  pockets. 

While  considerable  emphasis  is  here  laid  on  the  ad- 
vantages of  the  valve-in-head  construction  from  the 
standpoint  of  engine  cooling,  the  majority  of  designers 
who  have  adopted  the  practice  have  done  so  because  they 
expected  from  it  increased  engine  power  and  reduced  fuel 
consumption.  The  inlet  as  well  as  the  exhaust  valve  pas- 
sages can  be  made  shorter  and  more  direct  than  in  any 
other  cylinder  form,  and  the  overhead  valve  type  of  engine 
lends  itself  particularly  well  to  high  speed  operation.  It 
is   also   claimed   by  some  that   there   is   less   knocking 
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tendency  with  this  type  of  engine,  and  in  view  of  the 
greater  ease  of  effectively  cooling  the  combustion  chamber 
this  claim  does  not  sound  altogether  unreasonable,  but  no 
definite  proof  of  it  seems  to  be  available. 

The  tendency  toward  overhead  valve  engines  is  re- 
flected by  the  analyses  which  are  being  made  annually  of 
car  specifications.  In  1914  only  6  per  cent  of  the  cars 
listed  had  such  valves,  while  in  1922  the  proportion  had 
increased  to  31.  This  applies  to  American  cars.  In 
Europe,  the  valve-in-head  engine  has  made  progress  par- 
ticularly the  past  year.  Disregarding  engines  of  the 
sleeve  valve  type,  32  per  cent  of  European  models  listed 
for  1922  had  overhead  valves,  as  against  20  per  cent  of 
those  listed  for  1921.  Many  British  makers  seem  to  be  in 
a  state  of  transition,  offering  cars  with  both  valve-in-head 
and  side  pocket  valve  engines  this  year,  and  if  the  public 
takes  kindly  to  the  newer  design  there  will  undoubtedly 
be  another  increase  in  its  representation  next  year. 


promptly  at  extreme  speeds.  The  inertia  of  the  valve 
reciprocating  parts  then  becomes  so  great  that  it  is  prac- 
tically impossible  to  get  the  cam  followers  to  follow  the 
contour  of  the  cams.  The  force  necessary  for  closing  the 
valves,  which  is  furnished  by  the  valve  springs,  is  greater 
in  direct  proportion  to  the  weight  of  the  valve  reciprocat- 
ing parts.  In  one  way  there  is  almost  no  limit  to  the  force 
which  can  be  obtained  from  a  coiled  or  other  form  of 
spring,  but  in  practice,  if  the  pressure  of  the  valve  spring 
is  increased,  generally  the  stress  in  the  material  of  the 
spring  is  also  increased,  with  consequent  greater  risk  of 
spring  breakage.  Besides,  a  very  stiff  spring  puts  great 
stresses  upon  the  valve  itself.  For  these  reasons  it  is 
generally  a  much  better  plan  to  reduce  the  weight  of  the 
valve  reciprocating  parts  in  order  to  permit  of  higher 
operating  speeds  than  to  increase  the  stiffness  of  the 
springs.  Therefore,  for  extremely  high  speeds,  to  reduce 
the  stress  on  the  valves  and  their  springs,  motion  should 


Fig.  3 — Details  of   Lanchester  overhead  camshaft  engine.     On  the  left 

are  shown  the  top  part  of  the  vertical  driving  shaft  andl  a  portion  of 

the   camshaft,    while    on   the   right   are   shown   the   lower   part   of  the 

vertical    shaft,    its   worm    drive    and    the    accessories    drives 


Most  engines  of  this  type  used  on  passenger  cars  have 
the  valves  operated  by  tappet  rods,  whereas  most  racing 
and  aircraft  engines  with  the  vfives  in  the  head  have 
overhead  camshafts.  It  is  interesting  to  analyze  the  rea- 
sons for  this  difference  in  practice. 

The  side  rod  method  of  overhead  valve  operation  is  the 
oldest,  at  least  in  the  sense  that  it  was  first  to  gain  any 
considerable  degree  of  popularity.  In  one  way  it  seems 
also  the  simplest  and  most  natural ;  for  all  that  is  wanted 
for  the  valves  is  a  reciprocating  motion,  and  what  means 
for  transmitting  a  plain  reciprocating  motion  over  a  mod- 
erate distance  could  be  simpler  than  a  pu--hrod?  However, 
when  engines  get  up  to  high  speeds  the  problems  arising 
as  a  result  of  inertia  effects  must  be  considered,  and  it  is 
precisely  to  permit  high  speed  operation  that  overhead 
valves  are  generally  resorted  to.  The  increased  power 
output  results  directly  from  the  increased  operating  speed 
and  the  gain  in  economy  is  also  in  part  dependent  upon  it. 

In  discussions  of  racing  and  ultra  high  speed  engines 
the  statement  has  often  been  made  that  what  limits  the 
speed  of  the  engine  is  the  inability  to  close  the  valves 
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be  transmitted  in  the  rotating  form  as  close  to  the  valves 
as  possible,  and  then  converted  into  reciprocating  motion. 
This  makes  it  plain  why  racing  engines  are  so  frequently 
provided  with  overhead  camshafts. 

There  is  another  aspect  of  the  valve  problem  that  needs 
consideration,  particularly  in  connection  with  a  view  to 
passenger  car  applications,  where  engines  are  required 
to  operate  without  appreciable  noise.  One  of  the  causes 
of  noisy  operation  under  certain  conditions  is  the  clear- 
ance which  must  be  given  the  valves — particularly  the 
exhaust  valves — when  cold.  The  need  for  this  clearance 
is  due  to  the  fact  that  as  the  engine  heats  up  the  exhaust 
valve  stem  expands  materially,  much  more  than  the  engine 
as  a  whole,  and  it  must  be  given  freedom  to  expand  or  the 
valve  will  not  close,  which  is  generally  quickly  followed 
by  disastrous  results.  It  has  been  argued  that  if  the 
cams  are  directly  over  the  valves  the  chances  for  unequal 
expansion  and  the  consequent  need  for  clearance  are 
greatly  reduced.  In  this  connection  the  relative  tempera- 
tures of  the  cylinder  block  and  of  the  valve  rods  at  the 
side  are  a  factor.    For  instance,  if  the  cylinders  are  air 
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cooled  and  the  valve  rods  are  so  located  that  they  are  not 
greatly  influenced  by  the  heat  of  the  cylinders  and  remain 
relatively  cool,  it  is  conceivable  that  the  cylinders  will 
expand  much  more  than  the  rods.  This  difference  in  ex- 
pansion has  the  same  effect  as  the  expansion  of  the  valve 
stems,  and,  therefore,  additional  clearance  must  be 
allowed  the  valves.  On  the  other  hand,  if  the  engine  is 
water  cooled  and  the  valve  rods  extend  up  through  en- 
closed spaces  within  the  cylinder  block,  rods  and  block 
will  be  of  substantially  the  same  temperature  and  there 
will  be  no  difference  of  expansion.  Noiseless  operation 
does  not  count  particularly  in  racing  and  aircraft  engines. 

There  seems  to  be  a  general  impression  that  it  is  difficult 
to  make  overhead  camshaft  gears  operate  noiselessly.  Just 
why  this  should  be  so — if  it  is  so — is  not  immediately 
apparent.  Any  noise  in  cam  gearing  depends  on  the  one 
hand  on  the  cam  outline,  and  this  could  be  made  the  same 
as  in  engines  with  the  camshaft  in  the  crankcase;  and,  on 
the  other  hand,  on  the  mass  of  the  reciprocating  parts, 
which,  as  already  pointed  out,  can  be,  and  usually  is,  con- 
siderably less  than  in  a  valve-in-head  engine  with  valve 
rods  extending  up  the  sides  of  the  engine.  It  may  be  thjit 
the  impression  was  created  in  the  early  days  when  over- 
head camshafts  were  exposed.  In  all  modern  engines  of 
this  type  not  only  the  camshaft  but  the  whole  valve  mech- 
anism is  enclosed,  so  that  from  this  point  of  view  the  con- 
struction should  be  as  easy  to  render  noiseless  as  an  engine 
with  camshaft  in  the  crankcase. 

If  there  is  justification  for  the  belief,  one  reason  prob- 
ably is  that  there  are  generally  more  wearing  contacts  in 
overhead  camshaft  gearing  than  in  the  more  conventional 
type  of  valve  gear.  At  each  of  these  contacts  wear  will 
occur,  and  the  play  or  slackness  in  the  camshaft  operating 
train  therefore  will  increase  more  rapidly  in  an  engine 
of  this  type  than  in  the  ordinary  L-head  engine.  Every 
time  the  nose  of  a  cam  passes  from  under  the  cam  follower 
there  is  a  tendency — which  is  moi-e  pronounced  in  the  case 
of  a  four-cylinder  engine  than  in  that  of  an  engine  with 
more  cylinders — for  the  camshaft  to  jump  ahead  and  take 
up  the  slack  of  the  drive,  thus  creating  noise. 

In  connection  with  the  older  engines  with  side  tappet 
rods  the  rapid  wear  of  the  tappet  lever  bearings  is  un- 
pleasantly i-emembered.  The  only  means  of  lubrication  of 
these  tappet  levers  was  an  oil  hole,  and  the  excessive  wear 
was  probably  due  not  so  much  to  inadequacy  of  the  lub- 
ricating means  as  to  neglect  to  make  use  of  them.  Pre- 
sumably, with  the  newer  engines  of  this  type,  which  have 
wick  or  even  force  feed  lubrication,  this  difficulty  has  been 
overcome.  Of  course,  with  some  of  the  overhead  cam- 
shaft engines  tappet  levers  are  also  used,  but  they  are  now 
always  inclosed,  and  therefore  can  be  effectively  lubricated. 
The  difference  is  therefore  not  one  of  camshaft  location 


Fig.  4 — Ansaldo  camshaft  drive 
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but  rather  of  valve 
actuation  and  of  de- 
tails of  construction. 

Another  thing  in 
favor  of  the  overhead 
camshaft  is  that  it 
generally  leads  to  a 
very  symmetrical  en- 
gine with  the  acces- 
sories 30  located  that 
they  are  quite  accessi- 
ble and  with  the  sides 
of  the  engine  compara- 
tively free  from  ob- 
structions. 

From  the  standpoint 
of  manufacturing  cost 
the  overhead  camshaft 
is  not  a  very  attractive 
proposition.  The  pro- 
visions which  must  be 
made  for  the  complete, 
oil-tight  enclosure  of 
the  camshaft,  for  its 
lubrication,  the  en- 
closure of  the  drive  between  members  of  which  one  is 
carried  by  the  crankcase  and  another  by  the  cylinder  head, 
and  the  lubrication  of  this  drive,  involves  considerable 
expense.  There  are  certain  ways  of  manufacturing  over- 
head camshaft  engines  comparatively  cheaply,  but  these 
engines  are  likely  to  prove  unsatisfactory  for  one  reason 
or  another. 

A  design  of  an  overhead  camshaft  engine  should  be 
judged  from  the  maintenance  standpoint  on  the  basis  of 
the  ease  of  removal  and  replacement  of  the  cylinder  head 
for  the  purpose  of  carbon  removal,  and  of  the  ease  with 
which  the  valves  can  be  ground.  In  other  types  of  de- 
tachable head  engines  the  disassembling  and  assembling 
work  connected  with  decarbonization  of  the  cylinders  is 
practically  the  same  as  that  connected  with  the  grind- 
ing in  of  the  valves,  but  this  is  not  necessarily  the  case, 
and  the  merits  of  an  otherwise  well  thought  out  overhead 
valve  engine  may  be  greatly  detracted  from  if  it  requires 
an  excessive  amount  of  disassembling  and  re-assembling 
in  order  to  grind  in  the  valves 

The  ovez'head  camshaft  engine  has  not  as  yet  made 
much  headway  in  this  country,  only  four  cars  at  all 
well  known  having  such  engines  at  present.  In  Europe, 
on  the  other  hand,  many  of  the  leading  makes  now  em- 
ploy this  type  of  engine,  including  Lanchester,  Napier. 
Wolseley,  Straker-Squire  and  Leyland  in  England;  Bu- 
gatti,    Farman    and    Hispano    in    France;    Ansaldo    and 
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rig.   5 — Ansaldo   engine   cross   section    and   side   view 
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Fig. 


-Napier     overhead     camshaft 


Diatto  in  Italy  and  Mercedes  and  Szawe  in  Germany.  As 
a  passenger  car  engine  the  overhead  camshaft  type  is 
practically  an  after-war  product,  while  motor  truck  en- 
gines with  overhead  camshafts  were  used  by  several 
manufacturers  in  Germany  prior  to  the  war. 

The  writer  assumes  that  the  four  American  overhead 
camshaft  engines,  the  Wills  Sainte  Claire,  the  Leach 
Biltwell,  the  Duesenberg  and  the  Frontenac,  are  well 
known  to  the  reader,  as  all  have  been  described  in  these 
columns  within  the  past  several  months;  consequently, 
in  the  following  only  overhead  camshaft  engines  of  for- 
eign design  will  be  considered. 

In  connection  with  the  drive  the  question  of  its  loca- 
tion, at  the  front  or  rear,  comes  up.  It  is  the  almost  uni- 
versal practice  to  have  the  camshaft  drive  at  the  front, 
and  this  location  is  practically  standardized.  However, 
it  is  well  known  that  trouble  has  been  experienced  with 
camshaft  drives  in  the  past  several  years,  and  there  is 
some  suspicion  that  the  fact  that  the  drive  is  at  the  front, 
where  it  is  subjected  to  the  effects  of  torsional  vibration 
of  the  crankshaft,  has  something  to  do  with  this.  Since 
the  introduction  of  engines  with  six  and  more  cylinders 
running  at  high  speeds  a  great  deal  of  trouble  has  been 
caused  by  torsional  vibration.  Owing  to  the  periodic  im- 
pulses in  a  gasoline  engine,  the  engine  naturally  tends 
to  accelerate  and  decelerate  periodically,  and  the  flywheel 
is  provided  to  minimize  these  speed  fluctuations.  The 
greatest  fluctuations  in  speed  occur  at  the  forward  end 
of  the  crankshaft.  If  the  natural  period  of  vibration  of 
the  shaft  happens  to  coincide  witti  ine  periodicity  of  the 
impulses  received  by  this  end  of  the  shaft,  a  periodic 
torsional  rocking  motion  is  superimposed  upon  the  regu- 
lar rotary  motion  of  the  shaft.  After  each  explosion  in 
one  of  the  forward  cylinders  the  crankshaft  will  jump 
ahead,  only  to  snap  back  the  next  moment.  This  effect, 
of  course,  occurs  only  at  certain  critical  speeds  of  the 
engine,  and  in  engines  with  exceedingly  stiff  crankshafts 
these  speeds  may  never  be  reached  in  rei?ular  operation. 
But  where  a  critical  speed  is  reached  in  the  regular 
operation  of  the  engine  it  is  quite  obvious  that  it  must 
be  rather  hard  on  the  camshaft  gears  if  they  are  located 
at  the  forward  end. 

Mercedes  has  located  the  camshaft  gears  at  the  rear 
for  a  good  many  years  and  another  German  maker, 
Szawe,  has  recently  followed  the  example.  If  there  is 
any  part  of  the  crankshaft  that  rotates  more  uniformly 
than  the  rest  it  is  that  part  at  the  flywheel,  and  this 
therefore  would  seem  to  be  the  best  part  from  which  to 


take  the  camshaft  drive.  The  objection  has  been  made 
to  this  practice  that  it  renders  the  camshaft  gears  much 
less  accessible.  This  is  true,  but  if  it  renders  the  gears  at 
the  same  time  invulnerable,  what  does  it  matter?  With 
the  light  work  the  camshaft  gears  really  have  to  do  it 
should  not  be  at  all  difficult  to  provide  a  set  of  gears  that 
would  last  the  life  of  the  engine,  and  in  that  case  the  ques- 
tion of  accessibility  would  not  arise. 

The  writer  believes  that  anyone  contemplating  the 
manufacture  of  an  engine  with  overhead  camshaft  should 
give  the  location  of  the  camshaft  driveshaft  the  fullest 
consideration,  especially  if  the  engine  has  six  or  more 
cylinders.  From  the  standpoint  of  silent  operation  also 
the  rear  drive  has  something  to  commend  it,  and  condi- 
tions are  still  further  improved  if  the  fan  is  driven  from 
the  forward  end  of  the  camshaft,  making  the  resulting  or 
total  torque  on  the  camshaft  non-reversible  and  thus 
eliminating  the  cause  of  noisy  operation  referred  to  in 
the  foregoing. 

One  of  the  methods  of  driving  an  overhead  camshaft  is 
by  silent  chains,  and  this  has  been  used  in  a  few  cases 
for  a  good  many  years.  One  of  the  four  American  over- 
head camshaft  engines,  the  Frontenac,  has  this  form  of 
drive.  From  the  manufacturing  standpoint  the  chain 
drive  is  very  attractive,  as  evidently  all  that  is  required 
is  a  sprocket  or  chain  wheel  on  the  crankshaft  and  an- 
other on  the  camshaft  and  a  chain  to  connect  the  two. 
In  practice,  however,  various  difficulties  crop  up  which 
have  militated  against  the  more  extensive  use  of  chains 
for  this  purpose.  A  single  chain  between  the  crankshaft 
and  camshaft  is  unsatisfactory,  because  it  would  have  to 
be  abnormally  long,  and  with  the  wearing  of  the  links 
or  the  "stretching"  of  the  chain  would  whip  and  be  like- 
ly to  hit  the  wall  of  the  casing,  unless  the  latter  was 
made  with  a  great  deal  of  clearance  space.  Two  chains, 
therefore,  are  generally  used,  one  transmitting  the  mo- 
tion to  a  short  intermediate  shaft,  which  may  be  the  fan 
shaft,  and  the  other  transmitting  it  from  this  shaft  to  the 
camshaft.  This  does  not  dispose  of  the  question  of  chain 
adjustment,  however.  One  way  of  solving  this  problem 
consists  in  driving  not  directly  to  the  camshaft  but  to  a 
short  shaft  at  the  end  of  it  which  drives  the  camshaft 
through  a  Hookham  joint,  and  then  providing  both  this 
short  shaft  and  the  intermediate  or  fan  shaft  with  an 
eccentric  adjustment.  Another  consists  in  the  use  of 
chain  tensioning  idlers. 

In  the  British  A.C.  six-cylinder  the  camshaft  drive  is 
by  means  of  a  long  silent  chain  direct  from  crankshaft 
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to  camshaft,  with  a  spring-loaded  jockey  pulley  to  take  up 
slack.  The  drive  is  at  the  rear  end  of  the  engine  (see 
cut).  The  ill-effects  of  the  intermittent  torque  which  the 
chain  must  withstand,  even  in  this  six-cylinder  engine, 
are  reduced  in  degree  by  reason  of  the  water  circulating 
pump  being  located  at  the  end  of  and  driven  directly  by 
the  camshaft;  the  load  represented  by  the  pump  being 
positive  and  uniform  puts  the  torque  always  above  the 
zero  line,  and  though  it  does  not  eliminate  or  even  re- 
duce the  torque  variations  due  to  cam-succession  it  main- 
tains a  positive  pressure  between  the  teeth  of  sprockets 
and  chain.  For  this  reason  this  pump  location  seems  to 
be  worth  considering  no  matter  what  form  of  drive  is 
used  and  particularly  on  four-cylinder  engines. 

On  the  Wolseley  engine  there  is  a  short  silent  chain 
for  transmission  to  an  intermediate  shaft  directly  above 
the  crankshaft.  Because  of  the  shortness  of  this  chain 
the  troubles  of  whipping,  etc.,  are  absent  and  no  means 
for  tensioning  the  chain  are  required. 

Spur  gear  drive  has  done  excellent  service  in  racing  en- 
gines. This  involves  a  train  of  spur  gears  extending  up 
the  front  of  the  engine,  and  one  would  expect  it  to  be 
rather  difficult  to  make  such  a  train  quiet,  even  if  helical 
teeth  were  used.  In  racing  engines  the  shafts  of  the  in- 
termediary gear  are  mounted  on  ball  bearings,  and  this 
would  no  doubt  also  be  required  in  high  class  passenger 
car  engines,  which  would  make  the  drive  rather  expen- 
sive. Another  objection  to  the  spur  gear  train  is  that 
since  there  is  a  considerable  number  of  wearing  sur- 
faces, once  the  gears  begin  to  wear  seriously  there  will 
soon  develop  a  considerable  backlash,  and  it  would  then 
probably  be  next  to  impossible  to  keep  the  drive  quiet. 
The  gears  might  be  so  liberally  proportioned  that  wear 
would  be  a  negligible  quantity,  but  the  high  cost  and  the 
rather  unsightly  appearance  of  the  large  gear  case  would 
remain. 

An  advantage  shared  by  the  two  methods  of  drive  is 
that  they  require  no  thrust  bearings,  whereas  all  of  the 
other  more  common  forms  of  drive  require  such  bearings. 
These  involve  considerable  expense,  including  not  only 
the  cost  of  the  bearings  themselves  but  also  the  cost  of 
machining  the  mountings  and  fitting  the  bearings. 

A  form  of  drive  for  overhead  camshafts  that  has  met 
with  success  and  is  now  used  on  sevei'al  well  known  makes 
of  cars  is  that  through  helical  gear  with  axes  at  right  angles, 
or  that  improved  form  of  the  same — the  worm  drive.  The 
so-called  spiral  gears  were  formerly  largely  used  for  the 
camshaft  drives  of  stationary  gas  engines  and  possess  as 
their  most  valuable  feature  their  silent  operation.  If  made 
of  liberal  size  and  provided  v/ith  adequate  means  of  lubri- 
cation they  give  satisfactory  service,  but  as  there  is  theo- 
retically only  point  contact,  the  unit  pressure  at  the  contact 
surface  is  quite  high  and  if  the  lubrication  is  not  dependable 
the  backlash  is  apt  to  increase  rapidly.    It  is  for  this  reason 
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that  several  British 
manufacturers  use  true 
worm  gears  for  the 
drive.  Worm  gears  dif- 
fer from  helical  gears 
in  that  the  face  of  the 
worm  wheel  is  throated, 
conforming  to  the  cir- 
cumference of  the  worm, 
whereby  increased  bear- 
ing surface  is  obtained. 
One  advantage  of  the 
nelical  gear  or  worm 
drive  is  that  the  verti- 
cal shaft  is  offset  from 
both  the  crankshaft  and 
the  camshaft  and  there- 
fore can  have  extensions 
for  accessories  coupled 
to  it  at  both  top  and 
bottom.  With  a  bevel 
gear  driven  intermedi- 
ary shaft  extra  gearing 
is  required  for  accesso- 
ries at  the  bottom  at 
least. 

It  is  probably  between 
the  worm  gear  and  the 
spiral  bevel  gear  that 
the  chief  competition 
for  supremacy  in  the 
overhead  camshaft  field 
will  arise.  The  strong 
and  the  weak  points  of 
the  two  are  practically 
the  same.  Both  are  absolutely  quiet  in  operation — which 
constitutes  their  strong  point — but  both  require  means 
for  accurate  adjustment  of  their  mesh  if  they  are  to 
work  satisfactorily.  The  advantage  of  the  worm  in  re- 
spect to  greater  handiness  for  the  driving  of  accessories 
in  certain  locations  is  offset  by  its  somewhat  lo\ser  effi- 
ciency and  its  lack  of  symmetry. 

An  overhead  camshaft  is  one  of  the  features  of  the  six 
cylinder  aluminum  engine  brought  out  by  Napier  of  Eng- 
land some  years  ago.  The  camshaft  is  hollow  and  is  sup- 
ported in  seven  cast  brackets  bolted  to  the  aluminum 
cylinder  head.  It  is  located  centrally  above  the  cylinders 
and  the  valves  are  staggered,  one  being  on  one  side  of  the 
camshaft  and  the  other  on  the  opposite  side.  There  ar-'  two 
rocker  shafts  supported  on  the  same  brackets  as  the  cam- 
shaft, and  the  rockers  or  valve  levers  extend  underneath 
the  camshaft  and  are  so  arranged  as  to  give  a  greater  lift 
to  the  valves  than  the  height  of  the  cam  nose. 

The  camshaft  drive  on  this  engii.e  is  by  worm  gearing. 


Fig.  7 — Wolseley  overhead 
camshaft  drive 


Fig.   8 — Sectional   views  of   Wolseley   cylinder    head    and   valve   cover 
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Fig.    9 — Bentley    camshaft    drive 


engine  having  a  worm  drive  for  the  camshaft  than  in  an 
ordinary  L  head  engine  v^ith  direct  spur  gear  drive  to  the 
camshaft,  owing  to  the  fact  that  the  worm  drive  may  per- 
mit more  backlash  in  the  drive.  The  object  of  the  camshaft 
brake  is  of  course  to  prevent  the  camshaft  from  snapping 
ahead  as  the  nose  on  any  particular  cam  passes  its  cam  fol- 
lower. As  will  be  seen  from  the  accompanying  cut,  the 
brake  consists  of  a  metal  disk  mounted  in  the  housing  of 
the  worm  gear  in  such  a  manner  that  it  cannot  rotate  but 
is  forced  against  a  flange  on  the  rim  of  the  worm  gear  by 
a  coiled  spring  in  a  mounting  hub  bolted  to  the  worm  gear 
housing  from  the  outside.  Adjustment  is  apparently  pro- 
vided for  by  means  of  washers  under  the  flange  of  this  hub. 
Probably  the  most  prominent  make  of  small  car  employ- 
ing an  overhead  camshaft  is  the  Wolseley.  The  construc- 
tion is  similar  in  some  respects  to  that  on  the  Napier  engine 
but  is  simplified.  Besides,  the  d.  ive  of  the  camshaft  is 
through  spiral  bevel  gear  instead  of  worm  gear.  However, 
this  spiral  bevel  gear  drive  is  preceded  by  a  silent  chain 
drive  from  the  crankshaft  to  a  parallel  shaft  directly  above 
it  at  a  ratio  of  1  to  1  and  with  a  very  short  chain.  The  2  to 
1  reduction  is  obtained  by  the  lower  pair  of  bevel  gears, 
which  permits  of  the  use  of  a  small  pair  of  geai's  at  the  top, 
thus  making  for  neatness.    It  would  be  practically  impos 
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This  is  a  small  bore  four  cylinder  engine  and  the  cam- 
shaft is  supported  in  two  bearings  only.  In  order  to  reduce 
the  unsupported  length  as  much  as  possible,  the  two  rear- 
most cams  are  arranged  to  overhang  the  rear  bearing. 
The  general  arrangement  of  the  valves,  rocker  levers  and 
cams  is  practically  the  same  as  on  the  Napier.  Both  the 
camshaft  and  rocker  lever  shafts  are  supported  by  brackets 
on  the  cylinder  head,  and  the  rocker  levers  are  located  under- 
neath the  camshaft  and  give  a  greater  lift  to  the  valves  than 
what  might  be  called  the  cam  throw.  Clearance  adjustment 
is  made  by  means  of  set  screws  in  the  ends  of  the  levers 
which  are  locked  by  clamping  bolts  in  the  split  ends  of  the 
levers. 

The  spiral  bevel  gear  drive  seems  to  have  much  to  recom- 
mend it  for  overhead  camshaft  engines,  but  it  must  be 
realized  that  in  order  that  the  gears  may  run  together 
quietly  and  efficiently  they  must  be  accurately  adjusted. 
As  there  are  two  pairs  of  gears,  four  adjustments  are  re- 
quired, and,  besides,  provision  must  be  made  for  any  want 
of  alignment  or  relative  motion  due  to  differences  in  heat 
expansion  between  the  upper  and  lower  bearings  of  the 
vertical  shaft. 

This  problem  has  been  attacked  by  two  engineers  of 
Bentley  Motors,  Ltd.,  an  English  concern,  who  have  taken 
out  several  patents  covering  a  number  of  design  points. 
Referring  to  the  sectional  drawing  herewith,  the  vertical 
shaft  is  made  in  two  parts,  which  are  joined  together  by 
means  of  a  telescopic  splined  coupling.  Each  part  can  be 
accurately  adjusted  endwise  with  or  in  its  casing.  At 
the  bottom  this  end  is  attained  by  providing  the  casing  with 
a  flange,  which,  instead  of  being  bolted  directly  to  the  crank- 
case,  is  provided  with  a  threaded  ring.  This  ring  can  be 
screwed  up  or  down  over  the  integral  flange  and  with  it 
forms  a  flange  of  adjustable  thickness.  At  the  top  a  bear- 
ing box  C  can  be  rotated  slightly  by  inserting  a  bar  through 
the  hole  closed  by  plug  D,  and  by  being  rotated  is  being  ad- 
justed up  or  down  by  means  of  the  helical  slots  X  and  pin 
screws  in  the  casing  extending  into  them. 

The  camshaft  is  held  against  endwise  motion  by  means 
of  two  thrust  bearings  at  the  forward  end,  and  can  be  ad- 
justed endwise  by  simultaneously  turning  the  two  nuts 
at  opposite  sides  of  these  bearings.  It  will  be  noted  that 
the  upper  part  of  the  casing  for  the  vertical  shaft  is  integral 
with  the  camshaft  casing  while  the  lower  part  is  integral 
with  the  crankcase  and  the  intermediate  part  bolts  to  this 
lower  part.  In  order  to  permit  of  complete  alignment  of 
the  upper  and  intermediate  parts  of  the  case  the  bolt  holes 
through  the  cylinder  base  lugs  H  are  made  oblong.  The 
endwise  freedom  of  the  connecting  rods  on  the  piston  pins 
permits  of  slight  variations  in  the  position  of  the  cylinder 
block  on  the  crankcase.  It  is  thus  possible  to  adjust  the 
mesh  of  both  sets  of  gears  and  also  the  alignment  of  the 
two  parts  of  the  vertical  shaft  housing. 

(To  be  concluded) 


The  vertical  shaft  is 
made  in  three  parts, 
one  carried  by  the 
housing  at  the 
ward  end  of 
crankcase;  the 
ond  carried  by 
cylinder  head  and  the 
third  an  intermediate 
shaft  secured  to  the 
top  and  bottom  parts 
by  flanged  couplings. 
From  the  bottom  of 
the  vertical  shaft  the 
oil  pump  is  driven, 
while  the  generator 
and  magneto  drive  is 
taken  off  the  vertical 
shaft  at  the  joint  be- 
tween the  bottom  and 
the  intermediate  sec- 
tion, the  worm  being 
combined  with  a 
coupling  flange. 

In  connection  with 
the  Napier  camshaft 
drive  a  description 
may  be  given  of  its 
camshaft  brake, 
which  is  a  feature 
found  only  on  a  few 
high  grade  engines. 
There  is  a  possibil- 
ity that  such  a  cam- 
shaft brake  is  more 
necessary   in   an 


THE  Bureau  of  Standards,  Washington,  D.  C,  has 
issued  Technologic  Paper  No.  206  on  the  Effect  of 
Heat  Treatment  on  the  Mechanical  Properties  of  1  per 
cent  Carbon  Steel   (spring  steel).     The  paper  gives  the 


effects  of  varying  time-temperature  relations  in  heat 
sible  to  obtain  this  reduction  at  the  bottv)m  of  the  vertical  treatment  on  tensile  and  impact  properties,  hardness,  and 
shaft  and  still  have  the  driving  pinion  o  \  the  crankshaft,      structure  of  1  per  cent  carbon  steel,  as  follows:    (a)  Effect 


for  the  reason  that  in  order  to  clear  the  crankshaft  bearing 
the  pinion  must  be  of  large  diameter,  and  this  would  neces- 
sitate such  a  large  diameter  driven  gear  that  the  whole 
drive  would  become  unduly  bulky.  As  it  is,  the  fan  drive 
pulley  is  mounted  on  a  forward  extension  of  the  horizontal 
shaft  and  the  gear  type  oil  pump  forms  part  of  the  mounting 
of  the  vertical  shaft.  The  shafts  of  this  drive  are  mounted 
in  plain  bearings  exclusively,  except  for  a  ball  thrust  bear- 
ing on  the  horizontal  shaft. 


of  temperature  variations  in  hardening;  (b)  time  of 
hardening  temperatures  above  Arm  between  the  Ac,  and 
Ac,  transformation;  (c)  effects  of  tempering  steels  hard- 
ened in  different  ways  and  effects  of  "soaking"  just  under 
the  lower  critical  range,  and  (d)  comparison  of  oil  and 
water  hardening  for  production  of  definite  strengths. 
Under  the  described  conditions  of  treatment  and  test,  the 
features  observed  are  described  in  detail  under  eight 
headings. 
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New  Tractor  Gearsets  Have  Novel 

Reverse  Mechanism 

Reverse  accomplished  by  sliding  di£ferential  gear  sideways.  Designed  for 
unit  powerplant  construction  and  both  provided  with  a  belt  pulley. 


TWO  new  gearsets — one  of  them  for  a  cultivator  gives 
only  a  single  speed  and  reverse;  the  other  a  two- 
speed  and  reverse  gearset  for  creeper  type  tractors 
— are  illustrated  herewith.  The  designs  are  the  product 
of  Thomas  L.  Fawick  of  the  Twin  Disc  Clutch  Co. 

The  cultivator  gearset  is  intended  to  be  used  in  connec- 
tion with  a  final  speed  reduction  at  the  drive  wheels,  in 
accordance  with  general  practice  in  motor  cultivator  de- 
sign. The  novel  feature  of  this  gearset  is  that  for  revers- 
ing the  direction  of  motion  of  the  cultivator  the  differential 
gear  is  slid  sideways  on  the  splined  differential  shafts, 
whereby  the  gear  ring  on  it  is  brought  into  mesh  with  one 
or  the  other  of  the  two  spur  pinions  which  are  formed 
integral  with  bevel  gears  on  intermediate  shafts.  The 
design  of  the  gear  is  quite  simple  and  the  gearset  is  claimed 
to  be  a  good  manufacturing  proposition  for  this  reason 
and  also  because  most  of  the  parts  are  duplicated,  so  that 
the  number  of  different  parts  is  small.  Bronze  bushings 
are  entirely  eliminated  in  this  gearset. 

The  creeper  type  tractor  gearset  is  similar  in  some  of  its 


features  to  the  cultivator  type,  but  it  has  two  forward 
speeds  and  reverse  and  is  fitted  with  Twin  Disc  clutches  for 
steering,  while  the  differential  is  dispensed  with.  One  of  the 
bevel  gears  on  the  intermediate  shafts  is  provided  with  two 
spur  pinions,  one  on  each  side,  and  two  large  sliding  gears 
are  mounted  on  a  splined  shaft  carrying  the  steering 
clutches.  The  shafts  for  the  chain  wheels  are  supported  in 
bushed  pilot  bearings  in  the  ends  of  the  splined  shaft  and 
in  ball  bearings  mounted  in  the  gearset  housing. 

This  gearset  is  provided  with  a  power  take-off  which 
can  be  thrown  out  of  mesh  when  not  in  use.  The  pulley 
shaft  is  located  directly  above  one  of  the  bevel  gear  shafts, 
the  one  on  the  right  side  of  the  tractor,  and  its  pinion, 
which  is  adapted  to  slide  on  the  splined  end  of  the  shaft, 
can  be  engaged  with  the  high-speed  pinion  on  the  back  of 
the  bevel  gear.  The  gears  are  meshed  and  unmeshed  by 
means  of  a  pull  rod  extending  through  the  wall  of  the  hous- 
ing and  locked  in  the  "in"  and  "out"  positions  by  means  of 
a  spring-pressed  locking  dog.  Both  of  the  gearsets  have 
the  same  efficiency  for  reverse  as  for  forward  motion. 


o  o  o 


Sectional  views  of  the  new   Fawick  tractor  gearsets 
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Speeding  Up  Screw  Thread  Inspection 

by  Optical  Projection 

Speed  and  accuracy  obtained  in  this  operation  by  the  Hartness  Screw 
Thread  Comparator.  Method  appUed  to  test  cutters  and  to  locate  im- 
perfect edges  of  gear  teeth  by  tracing  outline  of  a  median  tooth  section. 

By  Ralph  E.  Flanders* 


I  ■ 


THE  Screw  Thread  Comparator,  originally  devised  to 
test  screw  threads,  was  the  invention  of  Mr.  Hart- 
ness, president  of  the  company  with  which  the 
writer  is  connected.  It  related  particularly  to  a  special 
means  of  supporting  the  screw  between  a  source  of  light 
and  a  projection  microscope,  and  a  special  chart  with  tol- 
erances indicated  on  it  to  receive  the  projected  image. 
The  combination  of  these  novel  elements  made  it  possible 
to  inspect  all  the  significant  dimensions  of  a  screw  thread 
at  a  single  glance,  indicating  the  degree  of  error  in  major 
diameter,  pitch  diameter, 
root  diameter,  form,  lead,  < 
quality  of  finish,  etc.,  and, 
more  important  still,  the 
total  effect  of  all  these  er- 
rors on  the  fit  of  the  screw 
in  a  standard  hole  for  any 
desired  length  of  engage- 
ment. 

An  arc  lamp  is  ordinarily 
used  as  a  source  of  light. 
Its  brilliance  permits  the  ap- 
paratus to  be  set  in  any 
suitable  dimly  lighted  loca- 
tion, a  completely  dark  room 
being  desirable  but  not  nec- 
essary. The  small  area  of 
the  light  source  also  adds  to 
the  sharpness  of  the  image — 
a  prime  requirement  where 
accuracy  is  desired. 

The  microscope  is  of  special  construction,  the  lenses 
having  been  figured  by  Dr.  Hastings  of  Yale,  and  ground 
and  mounted  by  Brashear  of  Pittsburgh.  The  problem 
solved  in  this  special  microscope  is  that  of  getting  a  mag- 
nification of  200  diameters  at  a  distance  from  the  oper- 
ator of  about  5  ft.,  without  chromatic  diffusion  (that  is  to 
say,  without  having  the  edges  of  the  image  show  wide 
bands  of  color  instead  of  clear,  sharp  black  and  white), 
and  without  measurable  distortion.  Now  it  is  easy 
enough  to  meet  these  requirements  if  the  screen  or  chart 
is  permitted  to  be  40  or  50  ft.  away,  :)ut  in  this  case  the 
magnification  does  the  operator  no  >:ood,  for  he  must 
leave  the  machine  and  walk  up  to  the  screen  to  get  the 
benefit  of  it.  It  is  likewise  easy  enough  to  get  the  mag- 
nification at  close  range  and  with  a  sharp  outline  if  we 
do  not  care  about  distortion;  or  with  an  undistorted  image 
if  we  are  not  troubled  about  hazy  color  bands  instead  of 
a  sharp  edge  to  the  shadow.  But  to  get  all  three  con- 
ditions of  nearness,  sharpness  and  accuracy  of  image  is 


Fig.    1 — Hob    mounted  for  test   on   the   Comparator 


•The  Jones  &  Lamson  Machine  Co.  Paper  presented  at  the  Buffalo 
meeting  of  the  American  Gear  Manufacturers  Association.  Con- 
densed. 


very  difficult.  We  believe  it  has  been  attained  in  this 
microscope  to  a  degree  hitherto  unknown.  Our  success  in 
the  matter  has  been  due  to  putting  the  problem  of  lens 
calculation  and  manufacture  into  the  most  skilled  hands 
we  were  able  to  discover. 

Note  that  the  machine  is  a  Comparator,  as  its  name 
indicates.  The  final  standard  is  not  the  outline  on  the 
chart,  but  the  plug  gage  whose  shadow  is  set  to  coincide 
with  the  chart.  This  principle  of  using  the  apparatus  as 
a  Comparator  will  be  followed  in  all  the  subsequent  dem- 
onstration on  the  measure- 
ment of  gear  and  cutter 
outlines  in  that  they  will 
ordinarily  be  referred  to  an 
outline  on  an  actual  stand- 
ard instead  of  to  a  drawn 
outline  on  a  chart.  The  ad- 
visability of  this  will  be 
demonstrated  later. 

We  now  pass  to  the  dis- 
tinctive use  of  the  machine 
in  connection  with  gear  and 
gear  cutter  inspection,  of 
which  the  simplest  is  the  in- 
spection of  gear  cutter  out- 
lines. 

For  this  work  the  ma- 
chine has  to  be  entirely 
rearranged.  The  cutter  is 
mounted  on  a  true  arbor 
between  dead  centers  in 
front  of  the  lens.  The  microscope  in  this  case  must  have 
a  large  aperture  to  take  in  the  whole  tooth.  A  stop  is  pro- 
vided against  which  the  cutting  face  registers  to  keep  it  in 
the  vertical  plane  for  which  it  is  focused. 

Now  to  get  the  required  degree  of  magnification  (say 
90  or  100  diameters  for  the  work)  at  a  distance  of  5  ft., 
where  the  operator  can  observe  it  and  at  the  same  time 
manipulate  the  work,  would  require  an  angle  of  projec- 
tion so  wide  that  no  lens  system  can  be  devised  to  pre- 
serve both  freedom  from  distortion  and  achromatism,  or 
freedom  from  color  bands.  We  are  therefore  led  to  the 
expedient  of  reflecting  the  image  against  a  mirror  placed 
at  a  distance  and  bringing  it  back  to  the  operator's  posi- 
tion, where  it  is  received  on  the  back  of  a  ground  glass 
screen.  On  the  front  of  this  the  operator  can  work  freely, 
drawing  lines  or  erasing  them,  comparing  the  image  with 
his  drawings,  etc.,  all  without  throwing  his  own  shadow 
on  the  screen  at  the  operating  position  of  the  apparatus. 
What  is  equally  important,  a  considerable  group  of  men 
can  examine  the  image  at  close  range. 

The  mirror,  it  should  be  noted,  is  not  an  ordinary  one 
with  a  "silvered"  or  amalgam  back,  but  has  an  actual 
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F'S-  2 — Front  view   of  fixture  for  projecting   spur  gear 
or   Fellows  cutters 

deposit  of  silver  on  its  front  surface  from  which  the  re- 
flection is  made.  This  is  the  same  method  as  is  used  in 
coating  the  parabolic  mirror  used  in  reflecting  telescopes. 
This  gives  a  more  nearly  total  reflection  of  the  light,  and 
above  all  avoids  the  double  reflection  from  both  front  and 
back  faces  of  the  ordinary  mirror.  The  accuracy  of  the 
result  can  be  judged  from  the  fact  that  vi^ith  a  magnifica- 
tion of  100  diameters  differences  of  0.0001  in.  can  be 
detected.    • 


Testing  Regularity  of  Teeth 

What  use  can  be  made  of  the  machine  set  up  as  shown 
for  projecting  a  form  cutter?  A  most  direct  and  valuable 
use  lies  in  testing  the  regularity  of  the  teeth,  one  with  an- 
other. If  the  outline  of  the  first  tooth  projected  is  care- 
fully drawn  on  the  screen,  successive  teeth  may  be  in- 
dexed around  into  position  and  compared  with  the  first  one. 
By  this  means  we  may  discover  differences  in  outline, 
whether  due  to  hardening  distortion  or  inaccurate  grind- 
ing; and  also  any  run  out  of  the  teeth  whether  sidewise 
or  radially.  Furthermore,  the  teeth  of  a  cutter  giving 
satisfactory  results  may  be  compared  with  one  which  is 
not  satisfactory  and  the  reasons  determined.  By  reversing 
the  cutter  on  the  arbor  it  can  be  determined  whether  or 
not  the  tooth  outline  is  symmetrical.  All  the  above  deter- 
minations result  from  the  use  of  the  machine  as  a 
Comparator. 

The  use  of  this  or  any  other  projection  apparatus  foi 
the  direct  comparison  of  tooth  outlines  with  diagrams 
drawn  to  an  enlarged  scale  is  a  more  difficult  matter — 
more  of  a  laboratory  job  than  an  ordinary  shop  process. 
In  the  first  place  we  would  either  have  to  replace  the  sil- 
vered plate  glass  mirror  with  one  more  nearly  optically 
perfect  (which  might  cost  two  or  three  hundred  dollars) 
or  place  the  screen  at  a  great  enough  distance  from  the 
lantern  to  get  the  required  magnification  directly.  The 
latter  solution  throws  away  the  advantages  of  the  mirror 
and  ground  glass  screen  just  enumerated. 

Some  Precautions  to  Be  Taken 

Besides  this,  a  very  high  degree  of  accuracy  in  the  loca- 
tion of  the  work  holder,  microscope  and  screen  with  refer- 
ence to  each  other  would  be  necessary.  All  must  be 
centered  on  the  same  optical  axis  at  the  proper  distances, 
and  the  screen  must  be  perpendicular  to  that  axis.  Then 
all  must  be  firmly  held  to  prevent  accidental  shifting  by 
jar  or  otherwise.  The  most  practical  way  of  effecting  this 
would  be  to  place  in  the  focal  plane  of  the  machine  an 
object  of  known  and  easily  measurable  dimensions,  pro- 
vide on  the  screen  an  outline  of  it  drawn  to  the  scale  de- 


Fig.  3 — Rear  view  of  the  same   apparatus 

sired,  then  focus  and  shift  the  screen  until  the  image  and 
outline  match.  Any  other  outline  in  this  same  focal  plane 
will  then  be  correctly  magnified  on  the  screen.  But  the 
screen  must  not  be  shifted,  nor  can  the  work  be  focu.sed 
anew,  nor  the  microscope  be  screwed  in  or  out.  To  do  any 
of  these  things  would  throw  the  image  out  of  scale. 

The  work,  however,  can  be  shifted  in  the  focal  plane  to 
match  the  diagram,  or  the  microscope  can  be  adjusted  in 
a  plane  perpendicular  to  the  optical  axis  to  obtain  the  same 
result. 

In  Fig.  1  is  shown  a  hob  mounted  to  be  tested  on  the 
Comparator.  Here  the  additional  element  of  lead  vari- 
ation has  to  be  considered,  and  this  is  taken  care  of  by 
mounting  the  hob,  its  arbors  and  the  centers  on  which  it  is 
mounted  in  a  frame  which  rolls  on  ball  bearings  in  tracks, 
machined  in  the  base  of  the  device.  The  advance  of  each 
tooth  is  measured  by  matching  it  with  the  outline  on  the 
chart,  and  reading  the  axial  distance  moved  from  the 
micrometer,  or  by  means  of  Johansson  blocks,  or  both. 

Excellence  of  Microscope  Objective 

The  center  line  of  the  hob  must  be  set  at  the  proper 
angle  to  bring  the  face  of  the  tooth  to  be  inspected  as 
nearly  as  possible  in  the  focal  plane.  This  angle  is  pre- 
sumably the  helix  angle  of  the  hob  measured  at  or  near 
the  pitch  diameter.  A  stop  is  preferably  used  to  locate 
the  cutting  edge  in  the  focal  plane.  In  expert  hands  the 
stop  can  be  omitted,  as  bringing  the  outline  to  a  sharp 
focus  indicates  that  it  is  within  less  than  .001  inch  of  the 
required  position.  A  movement  of  this  amount  either  way 
will  blur  the  outline.  This,  incidentally,  shows  the  ex- 
cellence of  the  microscope  objective. 

In  Figs.  2  and  3  are  shown  front  and  rear  views  re- 
spectively of  a  fixture  for  projecting  spur  gears  or  cutters 
of  the  Fellows  Gear  Shaper  variety.  It  is  shown  with  a 
cutter  mounted  in  place  in  Fig.  3.  It  consists  simply  of  a 
frame  carrying  a  stud  on  which  the  gear  or  cutter  is 
mounted,  and  an  index  pin  or  spring  plunger  carried  in  a 
holder  adjustable  for  diameter,  having  a  conical  point  to 
engage  and  locate  the  tooth  space.  The  stud  on  which  the 
gear  or  cutter  is  mounted  is  cut  away  to  give  two  fixed 
contacts  on  the  side  toward  the  index  pin,  and  one  with 
spring  pressure  behind  it  on  the  opposite  side.  In  the 
case  of  gears  with  holes  varying  in  diameter,  this  insures 
a  nearly  uniform  presentation  of  the  teeth  to  the  micro- 
scope. 

Going  back  now  to  Fig.  3  and  the  testing  of  the  gear 
shaper  cutter,  the  follov/ing  important  points  should  be 
noted:  The  tops  of  the  teeth  are  not  ground  square  but 
at  an  angle  of  5  deg.,  so  that  it  is  necessary  to  set  the  at- 
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Fig.  A — Showing    use  of  needle  in   exploring  the  outline 
of  an    intermediate   section   of  the   gear 


Fig.    5 — Showing    effect    of    a    roughly    formed    templet 
applied    to    the    surface    to    be    outlined 


tachment  at  that  angle  on  the  work  table  of  the  machine 
to  bring  the  cutting  edge  uniformly  into  the  focal  plane. 
Secondly,  in  comparing  one  cutter  with  another,  owing  to 
the  nature  of  the  relief  on  the  cutter,  the  image  must  be 
brought  to  a  focus,  not  by  shifting  the  cutter  along  the 
optical  axis  by  the  regular  focusing  screw,  but  by  shifting 
the  cutter  along  its  own  axis  which  is  at  an  angle  of  5 
deg.  with  it.  Otherwise  the  comparison  will  be  worthless. 
Two  kinds  of  test  may  be  made  with  the  gear  shaper 
cutter.  The  first  is  for  indexing.  In  this  test  an  outline 
of  one  of  the  teeth  is  drawn  on  the  screen,  and  then  suc- 
cessive teeth  are  indexed  past  this  outline  and  the  amount 
of  variation  in  position  is  noted. 

Comparison  of  Teeth  Outline 

The  other  and  perhaps  more  interesting  test  is  for  com- 
parison of  the  outlines  of  the  different  teeth  on  the  same 
cutter,  or  with  those  of  another  cutter,  or  with  a  standard 
made  for  the  purpose.  In  this  case  the  accurate  index  pin 
previously  used  is  replaced  by  one  having  a  point  slightly 
eccentric.  By  turning  this  pin  the  cutter  may  be  very 
delicately  rotated  to  bring  the  image  of  each  tooth  to  an 
accurate  match  with  the  drawn  diagram,  irrespective  of 
any  slight  errors  in  indexing.  Besides  the  precautions 
mentioned  above,  other  points  inherent  in  the  involute  sys- 
tem must  be  observed.  The  thinner  tooth  of  the  ground 
down  cutter  as  compared  with  the  new  one  is  an  essential 
for  theoretical  accuracy,  and  not  a  mistake.    Within  cer- 


tain limits  changes  in  shape  at  the  fillets,  or  anywhere 
below  the  base  circle  of  the  cutter,  do  not  affect  the  acting 
surfaces  of  the  cutter  or  of  the  gear  cut.  In  the  event  of 
an  attempt  to  compare  cutter  outlines  with  drawn  dia- 
grams, due  regard  must  be  had  in  this  case  as  in  all  others 
to  the  precautions  mentioned  early  in  the  paper.  In  this 
case  also  the  most  satisfactory  use  of  the  machine  is  as  a 
Comparator,  to  compare  outlines  with  each  other  or  with 
a  standard,  rather  than  with  an  unregistered  diagram. 

So  far  we  have  been  talking  about  projecting  cutter  out- 
lines, a  problem  which  is  comparatively  simple,  owing  to 
the  sharp,  definite  character  of  the  cutting  edges.  When 
we  come  to  gears  themselves,  however,  the  problem  is  a 
serious  one.  The  edge  is  rubbed  over  on  the  entering  side 
of  the  cut  and  provided  with  burrs  on  the  other  side, 
which  cannot  be  removed  with  any  assurance  that  the  true 
outline  will  be  retained.  Worse  than  this,  many  gears, 
especially  in  automobile  work,  have  the  teeth  chamfered 
at  one  or  both  edges,  thus  making  a  reliable  outline  im- 
possible. Until  recently,  the  best  method  available  was 
to  clamp  a  thin  sheet  of  metal  between  two  thicker  blanks 
of  the  same  material  and  cut  teeth  in  all  at  the  same  time. 
This  produced  a  thin  templet,  practically  free  from  burrs, 
and  of  correct  outline,  and  thus  suitable  for  projection. 
This  was  all  right  theoretically,  but  such  a  gear  could  not 
be  tested  in  actual  running,  nor  could  it  be  compared  with 
one  which  had  been  run.  The  problem  was  thus  practically 
unsolved.    What  was  needed  wr.s  some  method  of  project- 


Fig.    6 — The    whole    apparatus    at   work    with    gear 
mounted     In     fixture    shown    In     Fig.    3 


Fig.  7 — The   Image  of  the  gear  teeth    projected   on   the 

screen 
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ing  and  tracing  the  tooth  outline  on  any  section  from  one 
end  to  the  other.  This  difficult  problem  was  solved  in  a 
very  simple  and  beautiful  way  by  Messrs.  Beardsley  and 
Porter  of  our  organization. 

If  a  gear  with  ground,  lapped,  or  otherwise  polished 
tooth  surfac^s  is  placed  in  the  device  shown  in  Fig.  3,  and 
the  device  damped  on  the  work  table  so  that  it  makes  a 
slight  angle  with  the  optical  axis  (say  1  deg.)  in  a  di- 
rection which  tends  to  display  the  tooth  surfaces  to  the 
microscope,  we  notice  an  interesting  thing.  The  diagram 
on  the  screen  tends  to  show  an  outline  on  the  focal  plane, 
whether  that  be  located  close  to  one  end  of  the  tooth  or 
somewhere  midway.  This  is  due  to  the  fact  that  the 
microscope  tends  to  define  anything  in  the  focal  plane  and 
confuse  everything  else.  Owing  to  the  "thinness"  of  the 
focal  plane  of  these  special  microscopes,  the  infinitesimal 
details  thus  picked  out  tend  toward  a  sharp  outline,  but 
yet  not  sharp  enough  for  practical  purposes.  How  shall 
this  outline  be  developed? 

It  was  done  in  a  most  simple  manner.  As  shown  in 
Fig.  4,  a  needle  was  mounted  and  focused  in  the  plane  it 
was  desired  to  explore,  and  then  the  tooth  outline  was 
traced  by  its  point.  The  junction  of  the  point  and  its  re- 
flection, as  shown,  furnished  a  location  for  the  surface 
measurably  accurate  within  .0001  in. ;  and  it  made  possible 
the  rapid  drawing  of  the  outline  with  nearly  this  degree 
of  accuracy.  With  the  outline  once  drawn,  other  teeth  of 
the  same  gear,  or  of  other  gears,  can  be  likewise  indicated 
with  the  moving  needle  point,  and  satisfactorily  compared 
with  the  drawn  outline. 


For  extreme  accuracy  the  reflected  image  of  the  needle 
is  required,  but  this  does  not  confine  the  use  of  the  process 
to  highly  polished  surfaces.  Even  roughly  cut,  hardened 
gears,  with  the  black  of  the  furnace  on  them,  show  .some 
reflection  under  the  glare  of  the  arc.  It  is  our  conclusion 
that,  in  general,  any  ordinary-  gear  will  show  reflection 
enough  to  allow  measurement  in  reasonable  proportion  to 
the  accuracy  of  tft^,  surface  measured. 

Variations  of  tWls  method  were  developed  later.  For 
instance,  Fig.  h  shows  the  effect  of  a  roughly  formed 
templet  applied  tq  .the  surface  to  be  outlined.  That  sur- 
face is  not  indicated,  as  might  be  supposed,  by  the  adjacent 
tooth  outline  shown.  That  is  merely  the  reflection  of  the 
templet.  The  real  tooth-shape  lies  midway  between  the 
two  outlines  and  would  have  to  be  so  drawn.  With  a  some- 
what more  accurately  made  templet  this  method  might 
well  be  used  in  practice. 

What  promises,  however,  to  be  the  most  practical  appli- 
cation of  this  principle  is  embodied  in  the  device  shown 
mounted  above  the  index  pin  in  Fig.  3.  Here  we  have  a 
whole  battery  of  needles  laid  side  by  side  in  the  shallow- 
groove  of  a  suitable  holder  and  held  in  place  by  a  sheet 
rubber  pad  between  them  and  a  rotatable  spindle  (shown 
in  the  illustration  as  a  small  twist  drill.)  When  a  gear 
is  mounted  in  the  fixture  as  shown  and  the  spindle  is  re- 
volved between  the  fingers,  the  needles  approach  the  tooth 
outline,  stopping  in  contact  with  it  for  its  entire  length 
from  top  to  root.  Fig.  6  shows  the  whole  apparatus  at 
work,  with  the  inspector  in  the  operating  position,  and 
Fig.  7  shows  the  image  on  the  screen. 


An  Improvement  for  Rear  Signal  Lights 


AUTOMATIC  rear  signals  for  automobiles  have  rapidly 
increased  in  use  during  the  past  year,  especially  in 
the  cities,  and  some  of  their  defects  are  beginning  to  at- 
tract attention.    When  a  car  is  equipped  with  such  a  signal 
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Details  of  dash  indicator  lamp  for  rear  signal  light 

the  driver  naturally  relies  upon  it,  but  if  it  is  in  the  form 
of  a  signal  light  mounted  on  the  rear  of  the  car  there  is 
nothing  to  show  him  whether  it  really  operates.    Some  of 


the  signals  which  have  been  put  out  are  said  to  be  rather 
cheaply  made  and  not  to  warrant  this  reliance.  The  Na- 
tional Lamp  Works  have  now  brought  out  a  small  dash 
indicator  lamp  to  be  wired  in  such  a  manner  that  it  is 
momentarily  connected  in  circuit  with  the  signal  lamp 
when  the  circuit  of  that  lamp  is  closed  by  the  operation 
of  the  brake  or  clutch  pedal.  The  arrangement  is  shown 
by  the  diagram  herewith.  A  device  has  also  been  worked 
out  to  be  used  in  cases  where  it  is  desired  to  give  warn- 
ing to  drivers  in  the  rear  that  the  car  is  to  be  turned  to 
the  right  or  left.  This  necessitates  three  signal  lamps 
and  two  switches,  one  of  them  a  two-point  switch,  but  only 
a  single  dash  indicator  lamp.  The  indicator  lamps  remain 
in  circuit  only  for  a  moment  and  not  for  the  entir^  period 
that  the  signal  lamp  is  alight. 


Safety  Fuel  Valve 


N  automatic  valve  designed  to  protect  the  engine  in      livery  of  more  fuel  to  the  carburetor,  thus  protecting  the 


£\,  case  the  oil  circulation  fails  or  becomes  inadequate 
for  any  reason  has  been  placed  on  the  market  by  the  Xplo 
Corp.  of  Indiana  under  the  name  of  the  Xplo  automatic 
gas  control  valve.  It  consists  of  a  diaphragm  valve  in- 
serted in  the  gasoline  line.  Evidently  a  valve  of  this  kind 
is  applicable  only  to  engines  having  a  pressure  lubricating 
system.  A  lead  from  the  pressure  system  is  connected  to 
the  diaphragm  chamber.  A  conical  valve  is  secured  to  the 
center  of  the  diaphragm  and  is  held  in  the  closed  position 
by  a  coiled  spring  within  its  hollow  shank.  When  the  pres- 
sure of  the  oil  against  the  diaphragm  exceeds  the  pressure 
of  the  coiled  spring  the  valve  will  be  opened  and  the  gaso- 
line can  flow  from  the  vacuum  feed  chamber  to  the  car- 
buretor. Should  the  oil  pressure  drop  below  V2  lb.  p.  sq.  in. 
the  fuel  valve  will  shut  automatically  and  prevent  the  de- 


engine  bearings  against  burning  out. 


Sectional    view    Xplo    automatic    gas    control    valve 
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Automotive  Transportation  for  the 
Farmer  Has  Hardly  Begun 

Highway  transportation  system  program  of  the  American  Association  of 
State  Highway  Officials  calls  for  186,700  miles  of  improved  highways. 
69,100  miles  under  construction  or  finished.  Program  will  be  completed 
in  15  years  and  will  open  up  a  vast  rural  market  for  motor  truck  sales. 

By  William  C.  Markbam* 


w. 


THE  use  of  automotive  transportation  by  the  farmer 
has  hardly  begun  despite  the  fact  that  there  were 
1,346,000  trucks  in  use  over  our  highways  in  1921. 
When  we  realize,  however,  that  already  12,000  trucks 
are  used  in  the  country  to  take  farmers'  children  to 
school,  that  hundreds  of  motor  express  lines  with  regu- 
lar schedules  have  been  established,  that  6,000,000  head 
of  cattle  were  transported  by  truck  in  1921,  it  is  suffi- 
cient to  indicate  the  possibili- 
ties of  automotive  highway  mi;;;^;;^;;™^^;;^^^^^;!^^^^^^^^ 
transportation. 

Some  idea  of  the  scope  of 
the  program  of  the  American 
Association  of  State  Highway 
Officials  for  a  highway  trans- 
portation system,  which  is,  we 
believe,  the  foundation  for  al- 
most unlimited  possibilities  of 
the  utilization  of  trucks  for 
farmers,  may  be  secured  from 
a  paragraph  description  of  the 
work  to  be  done.  Actual  work 
has  been  under  way  now  for 
two  years  and  the  program  is 
not  merely  one  on  paper. 

The  highway  transportation 
system  throughout  the  United 
States  is  186,700  miles,  of 
which  69,100  miles  have  al- 
ready been  improved  or  are  in      ■ 

various  stages  of  construc- 
tion. This  program  of  186,700  Tiles  constitutes  only 
approximately  7  per  cent  of  the  road  mileage  of  the 
states  but  is  a  representative  7  per  cent  of  roads  in  each 
state.  In  other  words,  the  first  7  per  cent  of  good  roads 
improved  in  each  state  are  those  roads  which  best  serve 
the  rural  districts  and  afford  a  connecting  link  in  each 
state  for  a  national  highway  automotive  transportation 
system.  That  part  of  the  mileage  which  has  been  con- 
structed by  the  use  of  Federal  aid  has  been  done  at  an 
average  cost  of  $18,000  per  mile,  of  v/i  ich  the  Federal 
Government  has  contributed  42y2  per  cei-t  and  the  States 
571/2  per  cent. 

Investigation  has  shown  clearly  that  up  to  a  distance 
of  150  miles  truck  transportation  is  superior  to  railway 
transportation  and  it  is  only  by  the  development  of  a 
national  highway  transportation  system  that  the  great- 
est amount  of  benefit  can  be  derived  by  the  farmers. 

It  is  not  necessary  to  enumerate  the  advantages  of 

•Rt'Presentative  of  the  American  association  of  Stat«  Fiighway 
Offlclals  and  affiliated  with  the  American    Farm  Bureau  Federation. 


MARKHAM  predicts  that  the  next 
five  years  will  bring  about  such  strides 
in  highway  transportation  that  the  average 
farmer  will  get  his  mail  twice  a  day  instead 
of  once  and  that  he  will  be  served  by  high- 
way transportation  fleets  making  daily  de- 
liveries and  offering  24-hour  service  to  him 
in  the  shipment  of  produce  to  the  city. 

The  writer  also  believes  that  with  the  com- 
pletion of  the  program,  already  under  way, 
giving  the  farmers  of  the  United  States  an 
adequate  highway  transportation  system 
over  which  they  can  have  a  regular  automo- 
tive transportation  service,  the  possibilities 
of  sales  by  truck  manufacturers  in  the  trans- 
portation field  will  be  almost  beyond  limi- 
tation. 


automotive  transportation  in  short  line  hauls,  but  an  in- 
vestigation among  the  1,500,000  members  of  the  Ameri- 
can Farm  Bureau  Federation,  which  is  co-operating  with, 
the  Association  of  State  Highway  Officials,  shows  that 
within  the  past  three  years  farmers  in  some  States  have 
about  giving  up  their  own  trucking. 

The  establishment  of  an  adequate  automotive  high- 
way transportation  system  has  made  this  possible  and 

the     advantages     are     many, 

■ principally  the  saving  in  time 

of  the  farmer,  and  the  saving 
of  the  uneconomical  loss  sus- 
tained by  a  farmer  when  he 
gets  in  his  truck  and  goes  to* 
town  for  some  sort  of  repairs 
or  takes  a  load  of  produce  in 
to  the  city,  returning  home 
empty. 

So  firmly  has  Congress  been 
"sold"  on  the  idea  of  Federal 
aid  in  developing  highway 
transportation  that  I  feel  that 
it  is  a  safe  prediction  to  state 
that  the  question  of  Federal 
aid  in  the  future,  as  a  policy, 
is  as  thoroughly  intrenched  as- 
rural  mail  delivery. 

As  a  prediction  for  the  fu- 
ture the  writer  is  also  willing" 

• • to    hazard    a    prediction    that 

the  next  five  years  will  bring^ 
about  such  strides  in  highway  transportation  that  the 
average  farmer  will  get  his  mail  twice  a  day  instead 
of  once.  He  will  also  be  served  by  highway  transporta- 
tion fleets  making  daily  deliveries  and  offering  24-hr. 
service  to  liim  in  the  shipment  of  produce  to  the  city. 

There  is  no  better  way  to  approach  a  study  of  the 
necessity  for  proper  highway  construction  and  upkeep 
of  roads  than  an  investigation  of  the  cost  of  highways  in 
relation  to  the  cost  of  the  methods  used  for  transporta- 
tion over  them.  Comparing  the  funds  used  for  the  con- 
struction of  roads  and  the  public's  money  tied  up  in 
highway  rolling  stock  of  a  motorized  character,  we  find 
some  very  interesting  comparisons. 

Placing  a  value  of  $1,500  on  each  truck  and  $750  on 
each  passenger  car,  we  find  that  in  1910  the  value  of  the 
motor  vehicle  investment  was  $386,250,000.  That  year 
we  spent  for  new  road  construction  $95,000,000.  The 
States  expended  for  new  construction  from  1910  to  1916, 
inclusive,  $1,056,000,000,  but  the  motor  vehicle  invest- 
ment had  jumped  to  $2,822,250,000.    The  entire  funds  for 
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road  construction  from  1910  to  1921,  inclusive,  was 
$2,526,000,000,  while  motor  vehicle  investments  in  1921 
had  reached  the  peak  of  $8,322,000,000.  Some  idea  of 
the  strides  that  are  being  made  in  highway  transporta- 
tion systems  may  be  gained  from  the  fact  that  last  year 
a  total  of  $600,000,000  was  spent  by  the  Federal  Govern- 
ment, States  and  counties  on  its  highway  system. 

For  the  future  the  outlook  for  a  continuous  and  steady 
growth  of  our  program  is  exceedingly  bright.  The  Dunn 
bill  appropriating  $65,000,000  for  the  fiscal  year  ending 
June  30,  1923,  and  $75,000,000  for  the  following  year, 
which  is  receiving  the  active  support  of  our  association, 
passed  the  House  on  May  1  and  is  now  up  for  conference 
with  the  Senate,  with  the  practical  assurance  that  the 
appropriation  will  be  passed  to  carry  on  the  Federal  aid 
program  adopted  under  the  National  Highway  Act. 

To  date  something  like  $350,000,000  has  been  appro- 
priated by  the  Federal  Government  during  the  past  five 
years  in  the  national  highway  transportation  system.    A 


careful  survey  of  the  probable  time  necessary  to  com- 
plete the  first  step  in  the  building  of  good  highways 
throughout  the  country,  which  includes  but  7  per  cent 
of  the  total  mileage  shows  that  the  first  7  per  cent  of 
good  roads  aggregating  186,700  miles,  can  be  completed 
in  15  years  if  the  Federal  appropriations  aggregate  as 
much  as  $75,000,000  per  year.  On  an  appropriation  of 
$100,000,000  per  year,  which  is  the  sum  recommended  by 
the  association,  the  first  link  of  national  highways  could 
be  completed  in  ten  years. 

With  the  completion  of  this  program,  already  well 
under  way,  giving  to  the  farmers  of  America  an  ade- 
quate highway  transportation  system,  over  which  they 
can  have  regular  automotive  transportation  service,  I 
feel  perfectly  confident  in  making  the  assertion  that  at 
the  present  time  the  use  of  automotive  transportation 
by  the  farmer  has  hardly  begun  and  the  possibilities  of 
sales  by  truck  manufacturers  in  the  transportation  field 
are  almost  beyond  limitation. 


New   Automotive   Lighting   and  Ignition  Switch 


ANEW  lighting  and  ignition  switch  which  has  the 
operating  levers  placed  at  the  end  of  long,  rigid 
rods  by  means  of  which  the  actual  switch  mechanism  is 
operated,  has  been  brought  out  by  the  Briggs  &  Stratton 
Co.  The  extended  handles  make  it  possible  to  mount  the 
face  plate  of  the  switch  and  the  levers  on  the  dash,  while 
the  actual  switch  mechanism  is  placed  under  the  hood, 
usually  on  the  bulkhead,  where  the  switch  terminals  are 
easily  accessible.  This  construction  frees  the  space  im- 
mediately behind  the  dashboard  of  the  usual  conglomer- 
ation of  wiring. 

The  advantages  of  the  new  switch  are  self-evident. 
With  all  the  switch  connections  under  the  hood,  trouble 
in  the  ignition  or  lighting  system  can  be  more  readily 
located,  fuses  more  quickly  replaced  and  other  changes 
made.  The  complete  chassis  can  be  wired  before  the 
body  is  fitted,  and  thus  a  material  saving  effected  in  both 
the  time  of  assembly  and  the  amount  of  wire  required. 

The  operating  parts  of  the  Basco  extended  handle 
switch  (as  the  device  is  called)  are  of  the  same  general 
design  as  those  of  other  switches  manufactured  by  the 


Briggs    &    Stratton    etec- 

trical      switch      and      face 

plate 


Briggs  &  Stratton  Co.  The  dash  plate  can  be  furnished 
in  any  shape  to  conform  to  the  general  arrangement  and 
style  of  other  instruments  to  go  on  the  dash. 


Star  Rebound  Controller 


The     Star     rebound 
controller 


A  SPRING  rebound  check  of  the  type  comprising  twa 
co-acting  friction  members,  one  stationary  and  the 
other  rotatable,  is  being  made  unaer  the  name  of  the 
Star  rebound  controller,  by  the  Kulas-Snyder  Mfg.  Co. 
It  comprises  four  working  parts,  viz.,  the  rotating  drum 
A,  the  belt  B,  the  spring  C,  and  the  swivel  hook  D.  The 
resistance  to  rebound  is  produced  by  the  1  fiction  between 
the  self-lubricating  wood  drum  A  and  the  conical 
stationary  friction  plate  E.  This  resistance  may  be  ad- 
justed by  means  of  the  star  spring  F  and  cap  screw  G. 
There  is  a  combined  indicator  and  lock  on  the  cap  screw 
which  turns  with  it  and  engages  into  any  of  five  locking 
depressions  on  the  star  spring.  The  object  of  the  coiled 
spring  is  to  keep  the  belt  taut  when  the  chassis  spring 
compresses.  The  inner  end  of  the  coiled  spring  is  secured 
to  the  spring  collar  which  is  mounted  on  the  center  bolt 
so  that  it  can  slide  but  not  rotate  on  same.  The  large 
area  of  the  friction  surface  and  the  means  provided  for 
taking  up  play  due  to  wear  should  assure  long  life  of  the. 
device. 
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France  May  Make  Use  of  Alcohol 

Mixture  Compulsory 

Use  of  alcohol  mixture  as  a  so-called  national  fuel  would  reduce  gasoline 
imports  and  stabilize  the  wine  and  sugar  beet  industry  by  utilizing  the  sur- 
plus product  converted  into  alcohol.  Plan  tax  on  all  wine  and  cider  mar- 
keted to  enable  the  alcohol  mixture  to  be  sold  as  cheaply  as  gasoline. 


THE  use  of  a  State-produced  gasoline  substitute  may- 
become  compulsory  in  France.  Various  interests 
in  France  have  been  attempting  to  find  an  assured 
market  for  the  alcohol  distilled  from  sugar  beets,  sur- 
plus wines  and  other  vegetable  products.  The  quantities 
of  such  alcohol  produced  in  any  year  fluctuate  according 
to  whether  the  respective  crops  are  excessive  or  deficient; 
and  these  fluctuations  have  been  very  detrimental  from 
the  standpoint  of  the  growers.  The  growers  would  like 
to  be  assured  against  over-production  by  an  arrange- 
ment which  would  always  enable  them  to  convert  their 
surplus  into  alcohol  at  remunerative  prices. 

During  the  war  the  necessity  of  alcohol  production  for 
use  in  the  manufacture  of  munitions  came  into  promi- 
nence; and  accordingly  the  persons  interested  in  the 
manufacture  of  alcohol  can  claim  that  as  a  matter  of 
national  defense  France  must  have  an  assured  supply 
at  all  times.  The  wine  growers  have  procured  legislation 
which  prevents  the  sale  of  beet  alcohol  for  use  in  the 
production  of  potable  beverages,  thus  reserving  for  their 
wine  alcohols  the  most  remunerative  French  markets. 

The  French  Government  itself  has  been  forced  to  pur- 
chase alcohol  and  relieve  the  strain  upon  the  producers 
and  is  now  said  to  hold  nearly  1,000,000  hectoliters.  The 
production  of  alcohol  during  the  months  of  October  and 
November,  1921,  is  shown  by  the  following  table: 

(Hectoliter  =  26.4  U.  S.  Gallons) 

Hectoliters 

Wine   33,246 

Ciders  and  Perry 50,832 

Fruit  and  grape  pulp 68,892 

Grain    31,482 

Sugar  beets 242,289 

Molasses   12,515 

Other  substances 338 

Total 439,594 

A  French  official  commission  was  appointed  in  Feb- 
ruary, 1922,  by  the  Ministry  of  Finance  to  fix  the  price 
of  alcohol  derived  from  the  current  beet  crop. 

The  solution  which  has  been  hit  unon  for  disposing  of 
the  excess  stocks  of  alcohol  and  provding  a  regular  mar- 
ket for  it  in  the  future  is  the  enforced  use  of  alcohol  as 
an  adulterant  of  gasoline.  There  have  been  earnest  ef- 
forts and  continual  propaganda,  in  favor  of  a  so-called 
"carburant  national,"  i.e.  a  mixture  of  gasoline  and  alco- 
hol which  would  reduce  the  dependency  of  France  upon 
the  United  States,  England  and  Holland  for  mineral  oils, 
and  would  furnish  a  profitable  outlet  for  locally  pro- 
duced alcohol. 

During  the  early  days  of  April,  1922,  a  national  con- 
gress was  held  at  Beziers   (.Department  of  Herault)    in 


this  consular  district,  attended  by  authorized  represen- 
tatives of  the  beet  alcohol  interests  and  the  wine  alcohol 
interests.  Elaborate  automobile  and  cyclecar  tests  were 
held  at  great  expense,  in  order  to  prove  the  practical 
value  of  the  formula  which  has  been  developed  for  the 
carburant  national.  This  formula,  which  represents  the 
results  of  protracted  research  by  several  French  scien- 
tists, is  now  associated  with  the  name  of  M.  Godchot,  the 
Dean  of  the  Faculty  of  Science  of  the  University  of 
Montpellier,  Montpellier  being  situated  in  the  heart  of 
the  wine  region.     It  is  as  follows: 

Gasoline 900 

Alcohol  at  95  deg 100 

Cyclohexanol    17.5 

Phenol  37.5 

As  a  result  of  the  Beziers  conference  it  is  claimed  that 
the  utility  of  this  formula  is  completely  vindicated,  and 
the  conference  also  resulted  in  the  adoption  of  an  agree- 
ment, or  concordat,  between  all  the  interests  involved, 
for  national  legislation  to  compel  the  substitution  of  the 
new  mixture  throughout  France  in  the  place  of  gasoline 
for  all  purposes. 

The  diflSculties  have  hitherto  been  that  the  price  of 
the  alcohol  has  been  somewhat  higher  than  the  price  of 
gasoline  so  that  the  resulting  mixture  would  be  some- 
what more  expensive  than  gasoline.  Under  the  terms  of 
the  Beziers  concordat,  the  French  Government  would 
establish  a  national  alcohol  office  possessing  a  monopoly 
of  the  purchase  and  sale  of  alcohol,  and  this  office  would 
produce  the  carburant  national.  It  would  be  subsidized 
by  a  tax  of  one  franc  per  hectoliter  on  all  wine  marketed 
in  France  and  of  50  centimes  per  hectoliter  on  all  cider 
marketed.  It  is  claimed  that  the  resulting  funds  could 
be  used  to  reduce  the  price  of  alcohol  to  such  an  extent 
that  the  ultimate  consumers  of  the  new  mixture  would 
not  suffer  financially.  It  would  thus  appear  that  the  wine 
and  cider  consumers  of  France  would  ultimately  pay  in 
the  share  of  a  slightly  increased  price  of  wine  for  a 
subsidy  which  would  keep  the  alcohol  industry  afloat 
and  would  diminish  by  at  least  10  per  cent  the  French 
importations  of  gasoline. 

The  movement  appears  to  be  politically  very  strong, 
and  there  is  said  to  be  a  strong  possibility  that  legisla- 
tion will  be  enacted  which  will  result  in  the  replacing  of 
gasoline  throughout  France  henceforth  by  a  mixture  con- 
taining 90  per  cent  gasoline  and  10  per  cent  alcohol. 
The  weakest  point  in  the  project  seems  to  be  the  amount 
of  the  wine  tax  which  would  be  necessary  to  reduce  the 
price  of  alcohol  to  a  level  with  that  of  gasoline.  It  is 
feared  in  some  quarters  that  the  tax  of  one  franc  per 
hectoliter  on  wine  would  not  yield  a  sufficient  fund  to 
provide  the  necessary  subsidy. 
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American  Manufacturers  Must  Co- 
operate With  Latin  Distributors 

South  America  offers  ready  market  for  the  one-ton  truck  and  short  wheel- 
base  taxicab.  Good  roads  campaign  opening  up  a  large  automotive  mar- 
ket.   Inadequate  transport  systems  must  be  aided  by  motor  bus  lines. 


NOT  so  many  years  ago  there  existed  in  the  United 
States  of  North  America  the  same  road  conditions 
one  finds  throughout  all  the  Latin  countries  to-day; 
the  same  sparsely  settled  areas,  pioneering  conditions 
and  drive  on  the  part  of  the  Nation  for  good  roads. 

The  greatest  help  to  the  betterment  of  roads  proved  to 
be  the  automobile.  It  has  helped  because  owners  have  de- 
manded better  roads  over  v^hich  to  operate  their  cars. 
Likewise  in  the  Latin  countries,  the  motor  truck  as  well 
as  motor  car  has  helped  because  it  was  used  to  haul  passen- 
gers from  the  railroad  to  their  new  inland  homes.  The 
settlers  built  new  roads  so  that  light  motor  trucks  could 
carry  them  and  at  the  same  time  bring  the  products  of  the 
soil  back  to  the  railroads  for  transportation  to  the  city. 

Two  events  will  take  place  in  South  America  during  the 
season  of  1922  that  will  duplicate  the  events  that  have 
helped  to  open  up  many  sections  of  the  United  States. 
The  first  is  the  Good  Roads  Convention  in  Argentina  in 
May  and  the  other  the  Brazilian  Centennial  Exposition 
opening  next  September.  These  two  events  will  do  more 
to  open  the  eyes  of  the  automotive  trade  of  the  Latin 
world  to  the  value  of  the  so-called  speed-wagon  or  one-ton 
truck  and  the  taxicab  than  anything  else. 

The  one-ton  truck  is  a  vehicle  especially  adapted,  at 
present,  to  the  needs  of  all  Latin  countries.  Leaving  aside 
its  great  value  in  the  large  cities  as  a  delivery  wagon,  its 
use  as  a  means  of  transportation  in  sections  of  the  coun- 
tries that  are  being  opened  up,  leading  inland  from  the 
main  arteries,  such  as  railroads  or  highways,  is  of  far 
greater  value  than  the  motor  car.  Such  trucks  can  be 
equipped  to  carry  not  less  than  twenty  passengers,  and 
while  the  roads  at  present  may  be  bad,  the  sturdy  con- 
struction of  these  one-ton  vehicles  will  enable  those  who 
purchase  them  to  operate  them  at  a  profit.  Wherever 
speed  should  not  be  over  twenty  or  twenty-five  miles  an 
hour,  where  the  country  is  rough,  as  all  new  country  is, 
these  vehicles  will  be  of  great  benefit. 

Good  Roads  Campaign 

In  Brazil  and  Argentina,  on  the  east  coast  of  South 
America;  in  Chile,  Peru  and  Ecuador,  on  the  west  coast; 
in  Venezuela  and  Colombia  on  the  north,  there  is  a  great 
campaign  for  road  building.  These  one-ton  trucks,  be- 
sides hauling  passengers  and  being  used  as  buses,  can  be 
used  in  hauling  road  building  material,  where  the  heavier 
trucks  are  unable  to  travel,  due  to  poor  traction  and  lack 
of  road  bed  sufficiently  strong  to  support  them.  Near  the 
large  cities  they  can  be  used  in  hauling  the  product  of  the 
market  garden  to  the  city.  On  the  farm,  the  coffee  and  the 
sugar  plantations ;  in  Patagonia,  on  the  great  sheep  ranches, 
one-ton  trucks  at  this  time  will  prove  their  worth. 

Late  in  1922,  in  Rio  de  Janeiro,  there  will  be  great  need 
of  such  vehicles  as  the  one-ton  truck  and  the  taxicab.  Vast 
numbers  of  people  will  visit  there  during  the  progress  of 
the  exposition  and  transportation  will  be  required  to  the 
•exposition  grounds.     At  present  there  are  practically  no 


buses.  There  are  many  old  time  motor  cars  used  as  taxis 
and  a  few  more  up-to-date  chassis  of  American-made  cars 
now  used  as  taxicabs.  The  one-ton  truck  of  say  106  to 
116  inch  wheelbase  with  a  bus  body  will  be  of  great  value 
at  the  time  of  the  exposition  and  likewise  the  taxicab  of 
not  over  110  inch  wheelbase.  The  short  wheelbase  is  neces- 
sary because  of  the  narrow  streets  in  the  city. 

These  ideas  and  plans  cannot  be  developed  in  a  day  and 
the  sooner  the  North  American  manufacturer  and  the 
Latin  disti  ibutor  get  together  on  the  problem,  the  quicker 
each  will  profit  by  the  business  in  sight. 

Bus  Lines 

The  day  is  not  far  distant  when  a  regular  bus  line  will 
travel  from  Buenos  Aires  to  Rosario;  thence  to  Mendoza; 
and  from  there  across  the  Andes  to  Los  Andes  and  along 
the  beautiful  river  into  Santiago.  At  first  it  would  be  a 
sightseeing  tour,  and  later  assist  in  developing  that  won- 
derful country  that  now  remains  unopened.  Not  only  the 
route  from  Buenos  Aires  to  Los  Andes  and  Santiago  will 
be  opened  to  motor  travel,  but  there  is  no  reason  why  trips 
cannot  be  made  by  buses  between  Mendoza  and  Tucu- 
man,  and  the  famous  summer  resort  of  Cordoba  at  the 
foothills  of  the  Argentine  Andes. 

Going  north  to  Rio  de  Janeiro  someone  will  step  in  and 
start  a  line  of  buses  running  from  Rio  de  Janeiro  to  the 
beautiful  mountain  and  Brazilian  summer  resort  of 
Petropolis.  The  road  is  beautiful  and  well  made.  Buses 
operated  along  this  road  on  Saturday  and  Sunday  would  be 
patronized  by  those  who  cannot  afford  to  pay  for  private 
cars.  The  writer  beli-ves  no  less  than  3000  to  5000  of  the 
population  of  Rio  de  Janeiro  would  be  carried  every  Sun- 
day. Then,  too,  there  are  other  drives  in  and  around  the 
city  that  the  poorer  cla.sses  would  favor,  such  as  along  the 
Flamingo,  out  toward  the  Botanical  Gardens  to  Leme  and 
along  the  bay.  Some  active  American  manufacturer  and 
a  much  more  active  dealer  is  undoubtedly  going  to  start 
these  bus  lines  sooner  or  later,  for  the  tram  system  of 
Rio  de  Janeiro  to-day  is  unable  lo  provide  the  necessary 
transportation.  There  are  two  lines  of  buses  traveling 
along  the  Avenida  Rio  Branco  in  the  city  that  do  a  thriv- 
ing business,  and  that  are  always  crowded,  but  these 
buses  do  not  carry  a  fraction  of  what  could  be  carried  with 
the  one-ton  truck  of  the  speed  wagon  type. 

There  are  numerous  instances  all  over  South  America 
where  the  short  wheelbase  taxicab  can  fit  in  very  profit- 
ably. There  are  so-called  taxis  working  and  attempting 
to  operate  in  Buenos  Aires  that  should  be  ruled  off  the 
streets  sooner  or  later  because  they  are  dangerous  to  life 
and  limb.  During  the  months  of  July  and  August  there 
is  great  need  in  Buenos  Aires  for  a  closed  taxi  due  to  the 
dampness  and  rain.  Long  wheelbase  motor  cars  are  also 
at  a  disadvantage  in  many  narrow  streets. 

The  author  thinks  these  facts  would  be  advantageous  for 
the  Latin  dealer  and  the  American  manufacturer  to  con- 
sider during  the  season  of  1922. 
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Switzerland  Demands  Cheap  and  Light 

Motor  Vehicles 

Domestic  Swiss  car  makers  in  bad  slump  because  they  have  concentrated 
on  luxury  type  vehicles.  Export  business  at  a  standstill.  Truck  manu- 
facturers protected  by  tariff  and  import  restrictions.  Few  American  cars 
imported  during  1921,  but  American   motorcycles    took   second    place. 


AN  analysis  of  the  statistics  recently  published  by  the 
Swiss  Federal  Government  show  that  the  automo- 
bile industry  of  that  country  has  passed  through  a 
period  of  hard  times  and  has  fallen  off  materially.  One 
of  the  reasons  for  this  is  undoubtedly  the  fact  that  the 
industry  specialized  on  luxury  types  and  as  a  consequence 
of  the  economic  crises  the  home  market  is  practically  closed. 
The  concerns  which  manufacture  trucks  and  bus  chassis, 
while  feeling  the  depression,  have  not  suffered  as  much  as 
the  car  manufacturers.  The  increase  in  railway  freight 
rates  has  caused  a  reaction  in  favor  of  the  trucking  com- 
panies with  a  resultant  demand  for  trucks.  The  Federal 
Post  Office  is  also  placing  a  large  number  of  orders  in 
preparation  for  the  extension  of  its  passenger  service  in 
the  Alpine  region  and  other  outlying  districts.  On  the 
whole  the  truck  industry  is  fairly,  well  protected  against 
foreign  competition  by  the  customs  tariff  and  import  re- 
strictions. 

The  export  trade  is  at  a  standstill  owing  to  the  de- 
preciated currencies  in  neighboring  countries,  and  the  gen- 
eral raising  of  customs  tariffs.  It  can  easily  be  seen  how 
serious  this  stagnation  in  the  exporting  of  automotive 
products  is,  when  one  realizes  that  before  the  war  exports 
absorbed  as  much  as  two-thirds  of  the  total  production  of 
the  country. 

An  examination  of  export  figures  shows  that  Switzerland 
exported  842  motor  vehicles  in  1913,  501  in  1920,  while  in 
9  months  of  1921  there  were  only  142  exported.  Of  the 
1921  exports  Spain  took  58  vehicles,  Dutch  East  Indies  20, 
France  19,  Great  Britain  17,  and  Belgium  13.  In  view  of 
this  great  decline  in  exports  it  was  hoped  by  the  Swiss 
automobile  industry  that  they  could  regain  a  foothold  in 
the  South  American  markets  but  it  appears  that  they  can- 
not compete  with  the  American  and  Lsiglish  manufacturers. 

Imports 

Statistics  show  that  imports  have  been  steadily  increas- 
ing. In  1913  there  were  986  motor  vehicles  imported,  in 
1920  there  were  5,841  and  in  nine  months  of  1921  the 
number  dropped  to  3,107.  The  majority  of  cars  imported 
are  of  the  small,  light  type,  for  which  there  is  a  very  good 
demand.  The  countries  from  which  the  principal  imports 
are  made,  the  number  of  cars  and  the  tot?.;  values  for  the 
year  1921  follow: 

Country  Number  Value  (in  Swiss  francs) 

France    1,070  11,685,000 

Italy   732  8,330,000 

Germany   627  6,841,000 

United  States 433  5,159,000 

Automobiles  were  also  imported  from  Austria,  Great 
Britain  and  Belgium  but  in  much  smaller  quantities,  for 


example,  a  total  of  only  27  cars  came  from  Great  Britain. 

It  is  worth  while  to  look  into  these  figures  carefully  and 
understand  why  the  countries  contribute  in  the  order  that 
they  do.  The  fact  that  France  takes  first  place  in  number 
of  imports  into  Switzerland  while  Germany  takes  third 
place  in  spite  of  the  extremely  low  rate  of  exchange  in 
that  country,  is  due  to  the  fact  that  the  German  manufac- 
turers demand  very  high  extra  charges  which  nullify  the 
advantage  of  the  low  rate  of  exchange.  The  French  on  the 
other  hand  sell  their  automotive  products  at  exactly  the 
same  rate  to  the  foreign  buyer  as  to  the  domestic  buyer. 

American  cars  are  losing  ground  in  the  Swiss  market 
which  is  due,  according  to  experts,  to  the  fact  that  our 
manufacturers  do  not  supply  a  certain  refined  type  of  four 
seater  so  much  in  demand  in  Switzerland  and  other 
European  countries.  This  type  of  car  is  being  built  pretty 
generally  in  Italy  and  France.  It  may  be  added  that  our 
rate  of  exchange  is  not  as  favorable  as  many  other 
countries. 

Motorcycles 

Approximately  the  same  economic  conditions  apply  to  the 
motorcycle  market  as  apply  to  the  automobile  although  the 
status  of  the  industry  is  not  the  same.  The  Swiss  manu- 
facturers have  turned  their  attention  to  the  production  of 
motorcycles  with  favorable  results  to  the  domestic  pro- 
ducers. The  export  of  motorcycles  increased  15  per  cent 
in  1921  over  1920.  The  principal  markets  in  the  order  of 
their  importance  are  Italy,  France  and  the  Dutch  East 
Indies.  Imports  fell  off  one-third  in  1921.  The  countries 
from  which  imports  are  made  a^e  listed  below  in  order 
of  importance  with  the  total  import  values  for  1921 : 

Country  Value  (in  Swiss  francs) 

Great  Britain 750,000  (approximate) 

United  States  507,000 

Germany    381,000 

France      326.000 

Italy    237,000 

A  comparison  of  the  above  table  with  that  of  automobile 
imports  shows  that  the  role  of  the  countries  is  practically 
reversed,  the  United  States  playing  a  large  part  when  it 
comes  to  motorcycle  imports. 

To  show  the  increase  and  decrease  in  the  exports  and 
imports  of  the  Swiss  automotive  industry  as  a  whole,  which 
includes  motorcycles  as  well  as  automobiles,  a  table  cover- 
ing the  ten  years  from  1912  to  1921  is  given. 

The  table  indicates  a  general  increase  in  imports  and 
a  steady  decline  in  exports.  These  two  trends  are  modified 
during  the  war  years  1915  to  1918  inclusive,  in  fact  the 
movement  was  strongly  reversed  for  those  years,  imports 
fell   off  greatly  and  exports  mounted.     It   may  also  be 
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noticed  that  both  exports  and  imports  fell  off  in  1921, 
which  may  be  taken  as  indicating  a  period  of  stagnation  in 
the  use  and  manufacture  of  automotive  products.  An 
explanation  has  been  given  for  stagnation  but  it  would  be 

Imports  Exports 
(in  Swiss  francs) 

1912     7,987,000  14,306,000 

1913     9,195,000  13,951,000 

1914      7,445,000  14,669,000 

1915     2,241.000  28,745,000 

1916    1,458,000  25,323,000 

1917     3,824,000  24,425,000 

1918     1,395,000  28,110,000 

1919     31,246.000         22,088,000 

1920     75,574,000         18,113,000 

1921     38,587,000  5,208,000 

well  to  add  here  that  the  use  of  automobiles  has  been 
affected  by  a  heavy  increase  in  taxes  in  many  of  the 
Cantons. 

The  replacement  of  automobiles  for  diligences  for  carry- 
ing people  over  the  passes  is  shown  below  to  have  resulted 
in  a  materially  increased  traffic.  It  is  claimed  that  the 
traffic  would  have  been  much  greater  had  it  not  been  a 
bad  tourist  season. 

August,  1921  August,  1913 

Motorcar  Diligence 

No.  of  Passengers       No.  of  Passengers 

Grimsel  Pass    3,398  2,129 

Furka   Pass    3,719  1,383 

Oberalp  Pass    2,607  1,300 

Simplon  Pass   889  439 

Spluegen-Misox  Pass.  ..  3,198  2,081 

It  is  an  interesting  fact  that  no  serious  accidents  have 
occurred  over  the  steep  passes,  and  it  reflects  to  the  credit 


of  the  Swiss  concerns  who  have  made  a  special  study  of 
construction  for  mountain  work.  Owing  to  the  very  favor- 
able results  of  last  year's  business,  it  has  been  decided 
to  put  20  additional  cars  into  the  Alpine  service  this  year 
and  16  motor  buses  are  being  ordered  for  other  districts 
as  well. 

Postal  Motor  Service 

There  has  been  instituted  recently  an  automobile  postal 
service  for  carrying  passengers  which  has  proved  very 
successful.  Passengers  to  the  number  751,633  have  made 
use  of  the  service  as  against  154,720  carried  by  the  horse 
drawn  vehicles.  In  fact  success  has  been  such  that  it  is 
now  planned  to  extend  the  new  service  to  the  Klausen  and 
Gk)thard  districts. 

The  following  figures  give  an  idea  of  the  cost  of  the  new 
motor  service  as  compared  with  the  horse  post : 

Horse  Post         Motor  Post 
(in  francs)  (in  francs) 

Expenses    1,225,990  2,233,626 

Receipts  (parcel  receipts  not 

included)    337,380  1,785,733 

Excess  of  expense  over  re- 
ceipts          888,610  '447.893 

Three-wheel,  electrically  driven  cars  carrying  300  pounds 
are  extensively  used  by  the  Post  Office  for  parcel  delivery 
in  the  cities.  These  have  worked  out  so  successfully  that 
more  have  been  ordered.  The  new  ones  will  be  of  an  im- 
proved type  and  constructed  to  carry  500  lb.  The  cost  of. 
both  gasoline  and  electrically  driven  cars  in  the  postal 
service  has  proven  most  economical  and  the  estimate  for 
1921  which  was  2,610,000  francs  has  been  reduced  to 
2,150,000  francs  for  1922,  of  which  800,000  francs  is  for 
gasoline  and  electricity. 


Uganda  Opening  Up  as  an  Automotive  Market 


IN  1920  a  loan  of  £1,000,000  was  raised  to  develop  the 
transport  facilities  of  Uganda.  Committees  were 
formed  to  consider  programs  of  road  construction  and 
waterways  development,  while  the  financial  resources  for 
this  work  were  augmented  by  the  cotton  tax,  specifically 
raised  to  improve  communications  in  the  cotton-growing 
districts. 

During  the  last  nine  months  of  1920  some  55  miles  of 
new  motor  roads  were  constructed,  says  a  British  Co- 
lonial Report. 

There  are  now  650  miles  of  excellent  roads  fit  for  mo- 
tor traffic  in  all  weathers  and  about  800  miles  of  roads 
suitable  for  light  motors  in  the  dry  season.  This  mile- 
age would  have  been  even  greater  but  for  an  insufficient 
supply  of  labor. 

Last  year  the  Government  Transport  Department  had 
16  motor  trucks  in  use.  The  department  has  been  handi- 
capped by  the  considerable  delay  occurring  in  the  sup- 
ply of  spare  parts  from  England,  but  the  mileage  run 
shows  a  substantial  increase  and,  in  spite  of  the  higher 
cost  of  materials  and  wages,  running  expenses  have  de- 
creased. From  April  to  December,  1920,  goods  totaling 
4742  tons  were  carried  as  compared  with  5091  tons 
handled  throughout  1919.  , 

Private  contractors  have  supplemented  the  Govern- 
ment service,  more  especially  in  the  cotton-growing 
districts  of  the  eastern  province.  There  has  been  a 
steady  influx  of  motor  cars  and  motorcycles  and  the  ex- 
tensive use  of  motor  transport  is  certainly  warranted 
by  the  excellence  of  the  roads. 

For  the  purpose  of  testing  the  Stronach-Dutton  sys- 


tem of  road  rail  transport  an  experimental  line  four  miles 
in  length  was  laid. 

The  trials  proved  extremely  satisfactory,  and  in  view 
of  this  it  was  decided  to  purchase  50  miles  of  track  with 
the  necessary  rolling  stock  and  to  construct  in  the  first 
instance  a  line  from  Kampala  to  Bombo  and  Kalule,  some 
26  miles. 

An  effort  is  being  made  to  interest  native  landowners 
in  the  advantages  of  motor  cultivation.  It  is  recognized 
that  demonstration  in  improved  agricultural  methods 
is  essential  to  proper  progress  in  the  development  of 
agriculture  and  steps  are  to  be  taken  to  provide  the 
necessary  instruction.  The  success  of  this  movement 
will  mean  a  demand  for  tractors. 

In  the  near  future,  too,  will  come  a  demand  for  mo- 
torboats,  for  this  type  of  vessel  is  especially  suited  to 
tap  the  economic  resources  of  the  shores  of  Lakes  Vic- 
toria, Kioga  and  Kwania. 


FRENCH  WEST  AFRICA,  totaling  nearly  1,000,000 
sq.  m.,  has  but  245  motor  vehicles.  If  the  ivory 
coast  has  its  share  of  this  poor  total,  it  possesses  81 
automobiles.  Yet  the  Ivory  Coast  roads  are  truly  won- 
derful. A  party  of  tourists  recently  returned  from  the 
country  and  stated  that  2000  kilometers  of  smoother 
roads  could  not  be  found  anywhere  in  the  world.  Most 
of  the  resources  common  to  West  Africa  abound  in  the 
Ivory  Coast.  Apparently  the  one  thing  necessary  for 
the  country's  development  is  motor  transport  to  use 
these  fine  highways. 
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Exports  of  Passenger  Cars,  Trucks,  Tires,  Tractors. 


GASOLINE  PASSENGER  CARS 

GASOLINE  TRUCKS 

PARTS 

ELECTRIC 
PASSENGER 

COUNTRIES 

Up  to  $800 

$800  to  $2000 

$2000  and  over 

Up  to  1  ton  incl. 

OTer  1  to  2J/^-ton8 

Ofer  ZYi  tons! 

CARS  AND 
TRUCKS 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

N«. 

Value 

No. 

Value 

Value 

No. 

Value 

Europe 

1 
17 

$1,400 
18,219 

4 

$1,699 

$54 
12,703 

32 
2 

25 
10 

1 
1 

$19,716 

864 

16,042 

3,835 

800 

110 

9 

$27,900 

18 

18,645 

1 

10 

250 
4,247 

132,268 

343 

66,458 

3,542 

20 

3,779 

3 

8,000 

3 
1 

2,765 
815 

10 

$15,000 

18 

8,697 



488 

7,591 

276 

\% 

3,097 
35 

1,589 

2,248 
28,054 
15,303 

2,209 

2 

1,000 

5 

7,217 

1 

10,000 

38 
50 
38 

14,039 
32,313 
16,912 

1 

2,500 

9 

1 

9,369 

827 

10 
32 

4,247 
13.591 

4 
3 

6,365 
2.813 

1 
4 
53 
94 
8 
1 

60 

1,516 

35,094 

55,663 

5,792 

750 

1 

1,060 

44 
52 
10 

1 

50,949 

52,999 

10,883 

1,800 

7 
1 
3 

18,312 
2,500 
8,880 

2 
2 

2,000 
2,112 

15 

6,371 

111 

24 
4 

1 

43,597 

15,216 

2,205 

526 

91 

11 

3 

103,933 
10,307 

2,784 

2 

10,000 

5 

3,868 

423,933 

401 

5,200 

2,787 

1 

4,800 

1 

506 

2 

3,800 

North  and  South  America 

66 

717 

1.736.658 

971 

841 

1,254 

187 

2,745 

377 

112,310 

2,563 

855 

7.270 

11,745 

1,553 

73,482 

3,421 

2,673 

1,373 

2,791 

705 

421.480 

307 

1 

359 

422 
213,004 

443 
1 

530,370 
890 

65 

184,985 

32 

23,632 

51 

72,547 

27 

66,725 

4 
6 

2,896 
2,634 

3 

3,818 

1 

200 

1 

3 

412 

800 

2,172 

194,236 

2 

1,976 

2 

849 

1 
1 

$1,809 

161 
1 

181,183 
920 

23 

59,086 

23 

13,270 

8 

9,550 

14,626 

62 

11 
10 
5 

123 

4,692 

3,962 

2,218 

50,037 

4 

3,962 

7 

2,972 

1 

1 
2 

1,610 
1,524 
3,848 

2 
17 

1,950 
23,197 

2 
13 

6,700 
36,834 

3 
30 

1,099 
14,684 

1 

300 

3 

1,152 

1 

1,350 

1 

2.000 

3,500 

HttUi 

5 

1 
113 

2,753 

150 

.     79,630 

8 

10,450 

V^A^n    1*l«n^«    ftf    II       ^ 

91 

99,582 

8 

29,458 

8 

10.874 

22 

15,448 

77 

77,698 

3 

10,384 

15,176 
9,493 
5,443 
1,790 
2,054 
64 

8 
2 

3,397 
849 

1 

1,052 

f -I^__l:_ 

3 

1,846 

1 
1 

1.241 
1,379 

3 

2,172 

• 

1 

4 
10 
17 

800 
1,498 
7,240 
7,313 

1 

1,000 

1 

500 

11,315 

17,497 

7,102 

177 

434 

5,096 

4,684 

1,105 

37,829 

6,636 

15 

2,445 

37,864 

2.748 

2.261 

3,201 

36,056 

17.492 

39.296 

1,199 

762 

4 

4,221 

1 

2,878 

Asia 

13 
16 
15 

8,716 

12,017 

7,092 

2 
18 

2,021 
20,817 

1 

2,500 

8 

4,350 

1 

506 

r"L_.._ 

41 

29,583 

45 

1 

41,960 
984 

10 

13,564 

8,999 

7 
26 

6,957 
27.502 



3 

9,732 

1 

1,080 



1 

109 

21 

29 

300 

44,372 

9,538 

16,736 

3 
31 

6 
19 

2,691 
33,467 

6.048 
19,719 

9 

4 

36,171 
13,723 

100 
33 

19,888 
14,016 



15 

27,876 

8,967 

21 

41,760 

4 

6.760 

^;«m 

4 
3 

477 
46 

2,896 
1,191 

2ar  679 
.3?  439 





306 
55 

312,799 
58,820 

3 

9,251 

7 

5,911 

28 
13 

40,.S09 
19.678 

2.513 

117,467 

29,221 

294 

474 

595 

12 

8.817 

3 

i.356 

1 

600 

Arriu 

15 
5 

23 

49 
3 
2 
7 

54 

6,159 
2,124 
15,7.30 
35,468 
2.172 
1,210 
3.215 

15 

5,376 

13,622 
5.  WO 

27,714 
326 
4,409 
1.397 
9,127 
5.881 
U 
1.805 

3 
117 

3,599 
117,709 

1 
2 

2.064 
5,930 

3 

3,210 

5 

3,978 

11,500 

4 

3.978 

3 

2,889 

Fffvnt 

23,333 

3 
4 

4,487 
3,232 

12 

5.247 

« 

2 

689 

.... 

2,573 

$1,426,837 

1.732 

$1,902,007 

166 

$502,588 

366 

$184,797 

173 

$248,865 

51 

$120,630 

.$3,596,639 

41 

$57,884 
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TIRES 

FARM 
TRACTORS 

PARTS 

MOTORCYCLES 

AIRPUNES   , 

COUNTRIES 

Casings 

Inner 

soua 

AND  SEA- 
PLANES 

PARTS 

No. 

Value 

No. 

Value 

No. 

Value 

No. 

Value 

Value 

No. 

Value 

No: 

Value 

Vahw 

16 
532 

$201 
7,172 

2 
112 

2 

130 

52 

28 

15 

$438 

31,461 

539 

33,668 

12.595 

7,803 

4,439 

E«r.p« 
Ajofcs  ttA  M*^>a  Island 

fM(i«> 

503 

$945 

11 

S6,636 

$769 

CucfcMW*akia 

3,953 
91 

2,162 

122 

12 

1,417 

58,437 
2,312 

25,898 

3,251 

132 

16,707 

4,596 
144 
784 

7,793 

432 

1,426 

782 

......                          FnUo4 

16 

$1,024 

7 
1 

3.740 
140 

4.790 
40 

\7:::.~.: Cftralur 

1,089 

2,021 

10 

386 

1 

56 

189 

92 

622 

22 

122 

26.451 

lUly 

....                                                              LklwanM 

124 
1,537 
1,237 
3,936 

132 

1,264 
24,850 
28,424 
81,503 

2,325 

24 

702 

962 

6,480 

288 

57 

1.783 

2,156 

37,025 

737 

1 

383 

80 
49 

Malta,  G«M  aeA  Cyprss  UUais 

39 
88 

708 
2,635 

185 
12 

53.619 
3,733 

N«»k«r4,..4. 

1 

480 

1.779 

PvUnd  aiW  Dftfuif 

...              Partvf  aJ 

85 

1,245 

1,318 

270 

498 

RMKnaxiia 

1,145 

3,610 

156 

272 

17,106 

69,059 

2,396 

3,816 

363 

2,017 

69 

482 

706 

5,697 

165 

873 

205 
20 

4,220 
324 

4 

5.100 

6 
35 
30 

1.922 

11.251 

8.697 

Soan 

SweJcfl 

'        .                .                                                                   S.itTT^fwd 

13 
4 
1 

5,487 

1.958 

826 

TuHicy  in  Em  spa 

L'kraiM 

41,936 
347 

21 
322 

10 

402,885 

5,163 

387 

6,112 

104 

14,464 

140 

17 

430 

21,713 

265 

37 

800 

746 

14,752 

16.999 

57 

15,024 

$70 

Enfland 

Stadind 

22.6i6 

Irdand 

1 
8 

387 
11.645 

TaffvslaTia.  Albana.  m\r 

77' 



1  ^ 

N«rtfa  \nd  SMitb  America 

1 

37 

4,549 

283 

34 

92 

26 

830 

77 

7,421 

17 

134 

736 

639 

159 

8,202 

881 

72 

647 

226 

152 

7,686 

66 

6,536 

1,598 

697 

174 

172 

434 

65,524 

5,807 

856 

3,279 

468 

11,123 

2,557 

96.882 

152 

1,661 

9,679 

10,277 

1,626 

107,736 

10,436 

1,389 

8,018 

3,053 

2,005 

94,816 

1,000 

70,421 

15,998 

12,100 

3,264 

2,112 

4 

3,168 

142 

34 

78 

18 

820 

73 

6,383 

18 

63 

671 

313 

181 

6,320 

1,253 

132 

162 

303 

116 

5,105 

31 

4,055 

1,014 

601 

140 

203 

9 

7,073 

422 

79 

202 

30 

1,674 

279 

11,705 

34 

113 

1,241 

810 

445 

11,884 

1,886 

270 

358 

582 

228 

10,128 

250 

5,373 

4,569 

1,265 

322 

417 

2 
211 

676 
111,649 

920 
34.798 

British  H*n4«rai 

1 

275 

7,554 

122 

31,964 

2.456 

Canaia 

Casta  Rica 

n 

4 
44 

86 

1,765 

189 
135 

1 

472 

26 

626 

2 

619 

243 

^ 

SaJT»<Ur 

139 

3,652 

18 

20.368 

51,886 
130 

5 

1,440 

23 

$19,850 

270 

Ncwfaondbnd  and  Labraiw 

6 
66 
62 

200 
2,051 
1,418 

58 
798 

1 
1 

50 
335 

2 

5.657 

....            Trinidad  and  Ta^ra 

Other  British  V^csl  Indies 

695 
18 

22,420 
500 

8,111 

1,845 

27 

46 

99 

126 

1,836 

1 

100 

Cuba 

» Domaiican  Republic 



Dutch  West  Indies 

49 

1,080 

..-..,.,.               French  West  Indies 

1 
1 

74 
2 

376 

100 

19,941 

440 

Haib 

Virtm  UUnds  a(  L'   S 

160 

1,944 

210 

83,034 

291 

.          Bolivia 

84 

87 

10 

4 

1,566 

5,648 

249 

218 

Braxil 

559 
3,988 

fUa 

1 

364 

...                                                            faltmha 

1 

301 

Fcuailar 

24 
2,269 
3,123 
2,090 

75 
233 
691 

188 
36,505 
42,738 
22.638 

831 

3,240 

13,062 

4 

975 

1,337 

1,735 

75 

65 

437 

5 

2,224 
2,044 
3,347 

131 

93 

1,020 

Pan  ffua  t 

32 

728 

2.530 

2 
13 

224 
2,900 

Peni 

k 

25 

9,115 

K 

4 

134 

6,573 

1 

Asia 

1 

12 

141 

159 

CajUo 

■ 

China 

w 

6 
2,527 
8,360 

101 
28,133 
78,079 

6 
2,821 
3,525 

14 
4,984 
4,880 

Chese.T 

622 
489 

16,768 
11,665 

9 
1 

42.915 
4,716 

4,869 
1,203 

1 

475 

British  Ind^a 

100 

Straits  Sctticments 

Other  British  West  Indies 

460 

3,860 

82 

4,863' 

58,695 

1,156 

424 

2,033 

72 

240 

631 

5,689 

288 

599 

261 
3,054 
1.058 

1 
44 

100 
11,526 

Other  Dutch  East  Indies 

50 

2,128 

Java  and  Madura 

•  ••.*......• French  I nda- China 

- 

626 

1,011 

5,595 

46 

6,579 
10, 104 
78,873 

1,375 

400 

575 

5,261 

32 

10 

400 
1,052 
9,790 

108 
59 

80 

1,357 

15 

6.078 

2,142 

184 

62 

369 
80 

4,426 
237 

85 

15,717 

444 

"lO 

9,934 
617 

........•• Philippine  IsUcmLs 

1 

170 

.,.,...,,..,.-,...               Greece  tn  .\sia 

■*  1 

■ 

20 

3,733 

3,692 

10 

24 

4 

230 

64,297 
64,836 

95 
454 

79 

1 

4 
1 

381 

5,802 
652 

1.053 

1,905 

12 

36 

2,874 

6,101 

26 

81 

219 

210 

2 

9 

6,918 

9,719 

44 

246 

364 
32 

fiC    OO'i 

9,518 

43 

*., Other  British  Oceaaia 

...                                                     Other  Oceania 

15 

Africa 
Al(eria  in  Tunis 

9 

3,523 

4 

418 

Belgian  Kant o 

373 

4,. ^07 

208 

240 

150 

1,425 

34 

8 

20 

6,421 

60,084 

2,277 

1,902 

1,824 

14,236 

517 

138 

358 

617 

4,800 

238 

220 

1,164 

7,689 
500 
347 

British  West  AfrKa 

1 

21 

82 

13 

3,178 

, British  South  Africa 

. 

British  East  Africa 

6 

250 

, .Canary  Islands 

1 

184 

.•.•.......'..  ■••••.•.•.•■•.. .    French  Africa 

329 
40 

517 
75 

837 
12 

Egypt 

1 

291 

14 

2,663 

Pwrtufuese  Africa 

Portufnese  East  Afr'ca 

150,651 

$1,907,647 

94,232 

$203,011 

5,043 

$135,691 

565 

$333,094 

$185,555 

1,573 

$402,039 

23 

$19,850 

$3,230 
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Credit  Requirements  Have  Outgrown 
Facilities  for  Financing  Car  Sales 

Present  methods  of  handling  time-payment  sales  are  inadequate  for  vol- 
ume and  value  of  business  done.  Retailers  unable  to  furnish  necessarv 
credit  machinery.  Factors  which  bear  on  financing  automotive  sales  are 
more  complex  than  in  other  industries,  hence  new  methods  are  needed. 


By  Harry  Tipper 


THE  problem  of  financing  the  sales  of  automobiles  in 
the  retail  field  is  one  of  very  much  larger  propor- 
tions than  the  financing  required  for  the  sale  of  any 
of  the  other  types  of  commodities  which  are  sold  to  a 
considerable  extent  upon  time  payments.  An  investigation 
into  the  retail  field  showed  that  in  1920  approximately 
52  per  cent  of  the  total  retail  sales  in  the  automotive 
business  was  repi-esented  by  the  sale  of  passenger  cars. 
Seventy-five  per  cent  of  this  52  per  cent  involved  time 
sales.  Approximately  40  per  cent  of  the  total  money  in 
the  business,  therefore,  is  in- 
volved  in   financing   time   pay-     "••""■ ■ ■ • 

ment  sales.  This  is  a  much 
larger  proportion  of  the  total 
involved  in  the  whole  business 
than  is  absorbed  by  time  sales 
in  any  other  line  of  retailing, 
and  in  several  other  respects 
the  problem  is  different  and 
more  diflficult  to  cover  thor- 
oughly. A  large  number  of 
these  sales  represent  trades  in- 
volving the  turning  in  of  the 
old  car  in  order  to  complete  the 
transaction  on  the  new  car. 
The  transaction  in  these  cases 
involves  a  loan  on  the  original 

car ;  a  mortgage  on  the  proper-     [r:;;;;:^::::^;;^;;::;;;:::;;::;:;;;::;:;:^^ 
tion   of   the   new    car   for   the 

proportion  of  the  sales  invoked;  and  the  sale  of  the  used 
car. 

From  this  consideration  of  the  total  volume  involved 
in  the  financing  of  time  payment  sales,  it  is  evident  that 
the  retailer  cannot  be  expected  to  do  this  financing  in  the 
way  that  such  matters  are  being  handled  in  other  retail 
fields. 

It  is  evident  also  that  there  are  diffiiculties  in  securing 
all  of  this  financing  from  local  banks  because  of  the  other 
conditions  involved.  Other  means  of  financing  are  prob- 
ably necessary  in  a  large  majority  of  casrs  and  the  proper 
working  out  of  these  methods  is  a  very  important  item 
for  the  automotive  manufacturer. 

Some  corporations  have  been  developed  for  the  particu- 
lar purpose  of  financing  retailers  on  individual  car  mort- 
gages and  corporations  of  this  kind  are  likely  to  be  neces- 
sary if  this  financing  is  to  be  kept  stable  and  orderly. 

The  depreciation  between  the  price  of  a  new  car  and 
the  price  of  a  second  hand  car  introduces  a  larger  element 
of  risk  in  connection  with  this  time  payment  method  of 
sales  and  makes  the  financing  more  burdensome.  Further- 
more, this  depreciation  is  complicated  by  the  condition  in 


THE  growth  of  time-payment  sales  in  the 
automotive  industry  has  been  such  that 
in  1920  approximately  75  per  cent  of  passen- 
ger car  retail  sales  were  made  in  this  man- 
ner. 

The  difficulties  which  attend  the  safe- 
guarding of  financed  sales  limits  the  extent 
to  which  the  local  banks  can  aid  the  retailers 
in  handling  this  large  volume  of  business. 

Some  of  these  difficulties  can  be  overcome 
by  the  use  of  centralized  clearing  houses  of 
information  as  used  in  the  conduct  of  other 
businesses. 


which  the  owner  keeps  his  car  and  the  attention  he  pays 
to  its  servicing  and  maintenance.  To  the  bank  there  are 
other  difficulties,  more  important  than  these,  which  have 
become  visible  in  the  rapid  growth  of  the  business  and 
the  entry  of  so  many  new  retailers  into  the  field  in  a 
short  time.  These  difficulties  are  concerned  with  the  ne- 
cessity of  following  the  chattel  mortgage  on  the  car  so  that 
there  can  be  no  duplication,  no  substitution,  and  the  prop- 
erty can  not  be  moved  out  of  the  range  of  the  mortgagors. 
To  some  extent  these  difficulties  are  presented   in  other 

cases   of  retailing  where  time 

' """ "      payments  are  a  necessary  part 

of  the  transaction.     They  exist 
in  a  more  difficult  form  in  the 
automotive     business     because 
the  product  itself  is  simply  a 
means  of  transportation.     It  is 
possible  for  the  retailer  to  du- 
plicate  the    mortgages   and   to 
cover   the    transaction   so   that 
the  duplication  is  difficult  to  un- 
earth   and    the    car    itself    is 
moved  about  with  so  much  ease 
that  it  is  a  somewhat  difficult 
matter   to   keep   it   within   the 
range    of   action    necessary    to 
protect   the  mortgagor  and   to 
secui'p  a  constant  steady   pay- 
ment of  the  instalments. 
This   problem   has   not    been    met   thoroughly   and    the 
financing  of  automobile  sales  will  be  surrounded  with  some 
difficulty  until  it  has  been  worked  out  by  whatever  means 
are  necessary  to  secure  thorough  co-ordination.     Fluctu- 
ating prices  add  to  these  difficulties,   of  course,  because 
the  value  of  the  article  seized  for  non-payment  is  some- 
what uncertain;   and  the  amount  to  be  spent   in  its  re- 
conditioning, and  the  amount  to  be  secured  from  its  sale, 
are    factors    that   cannot    be    determined    within    narrow 
limits. 

In  other  lines  of  merchandising,  the  amount  involved 
in  the  time  payments  is  not  a  sufficient  proportion  of  the 
total  business  done  by  retailers  in  those  fields,  to  make 
it  a  difficult  matter  to  overcome  in  the  general  credit  of 
the  retail  establishments  or  in  the  credit  relations  between 
the  retail  establishment  and  the  manufacturers  from  whom 
they  buy.  In  this  field,  the  amount  of  money  involved  is 
a  very  considerable  proportion  of  the  total  gross  business 
done  by  the  retailer  because  it  averages  between  38  and 
40  per  cent,  and,  in  many  of  the  establishments  devoted 
primarily  to  the  sale  of  cars,  the  proportion  of  gross  in- 
come involved,  in  the  sale  on  credit,  is  very  much  larger. 


May  25,  1922 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


1129 


Consequently,  the  stability  of  the  retail  outlets  of  any 
manufacturer  and  the  flexibility  of  his  own  credits  are 
more  directly  involved  in  the  proper  arrangement  of  this 
financing  of  time  sales  so  that  the  financing  will  be  orderly, 
surrounded  with  the  proper  safeguards,  and  easily  ar- 
ranged. Banks  and  other  financial  institutions  cannot  be 
expected  to  loan  as  much  money  on  individual  chattel 
mortgages  for  automobiles  so  long  as  the  uncertainties 
involved  in  this  type  of  transaction  are  as  considerable 
as  they  are  to-day. 

In  other  lines  of  retailing,  the  elimination  of  some  of 
these  credit  evils  with  the  individual  consumer  have  neces- 
sitated centralized  clearing  houses  of  information  so  that 
the  dishonest  retailer  or  consumer  will  be  automatically 
discovered  by  the  exchange  of  information  on  the  individ- 
ual credits  and  the  individual  mortgage  transactions.  In 
these  older  lines,  the  business  has  settled  down  to  a  regular 
procedure;  is  absorbed  in  the  ordinary  transactions  be- 
tween the  retailer  and  his  bank,  and  does  not  disturb  (to 
any  great  extent)  the  credit  relations  involved  in  the  flow 
of  the  business. 

Up  to  the  present,  it  has  been  difficult  to  reduce  the 
credit  losses  in  such  transactions  in  the  automotive  field, 
to  a  safe  percentage  because  of  the  lack  of  centralized 
systems  whereby  the  information  would  be  properly 
cleared  and  the  conditions  properly  observed.  In  a  field 
growing  as  rapidly  as  the  automotive  field,  bringing  into 
its  distribution  and  sales  so  many  new  establishments  each 
year,  some  of  the  people  starting  in  business  in  the  retail 
side  would  be  tempted  to  make  money  by  dishonest  meth- 
ods of  dealing  with  time  payment  sales,  bank  credits  on 
cars,  and  similar  credit  transactions. 

IT  is  perhaps  amazing  that  the  business  should  have 
reached  its  present  point  with  so  little  trouble  from 
these  difficulties,  considering  the  rapidity  with  which  it  has 
grown  and  the  number  of  retailers  who  have  come  into  the 
business  within  the  last  five  years.  In  view  of  the  present, 
and  the  probable  future,  market  conditions,  however,  it 
is  not  likely  that  the  percentage  of  time  sales  will  decrease, 
so  that  the  credit  transactions  will  require  a  closer  and 
more  careful  consideration  of  the  stability  of  the  individu- 
al buyer;  the  profit  or  loss  involved  in  the  trade  of  the 
used  vehicle;  the  depreciation  in  the  price  of  the  new 
vehicle;  and  the  safeguards  against  fraud  or  lax  methods 
of  doing  business,  which  must  be  instituted  by  the  finan- 
cial concerns  who  advance  money  to  the  dealers  on  such 
transactions. 


Because  of  the  difficulties  involved  in  this  situation,  a 
number  of  concerns  have  grown  up  who  make  it  a  business 
to  finance  individual  mortgages  on  automobiles  sold  on 
time  payments,  and  these  companies  report  a  compara- 
tively low  percentage  of  fraudulent  transactions  although 
they  have  found  it  necessary  to  mark  retailers  who  have 
been  involved  in  questionable  deals,  and  of  late,  several 
of  them  have  found  it  necessary  to  exchange  information 
through  a  central  clearing  house  in  order  to  limit  the 
number  of  these  questionable  transactions. 

ONE  of  the  great  difficulties  has  been  the  elimination  of 
duplicate  mortgages  on  the  same  machine.  Various 
methods  have  been  resorted  to  by  retailers,  sometimes  in 
collusion  with  their  customers,  in  order  to  secure  a  larger 
credit  from  the  financial  institutions  than  the  actual  trans- 
actions would  permit.  In  the  large  cities,  this  difficulty 
has  been  considerable  and  has  arisen  mainly  because  of 
the  lack  of  thorough  information  regarding  the  mortgages 
issued  by  the  various  concerns  to  various  retailers  on 
particular  cars  and,  consequently,  the  possibility  of  the 
retailer  securing  additional  mortgages  through  different 
institutions  on  the  same  vehicle. 

A  similar  diflJiculty  has  been  found  from  time  to  time  in 
establishing  the  credit  of  the  mortgagee,  or  individual 
owner,  and  in  maintaining  a  definite  hold  upon  the  vehicle 
until  the  payments  have  been  completely  disposed  of. 
Without  a  thorough  co-ordinated  system  of  handling  such 
matters,  it  is  difficult  to  act,  if  a  car  is  taken  out  of  the 
locality.  It  becomes  more  difficult  when  the  state  line  is 
crossed,  and  the  difficulty  is  not  lessened  when  the  owner 
disposes  of  the  car  to  some  other  party. 

The  restrictions  which  must  be  put  upon  the  loaning  of 
money  by  banks  makes  it  impossible  for  the  banks  to  go 
as  far  as  they  should  go  for  the  necessities  of  the  industry 
in  the  matter  of  credits  on  automotive  sales.  The  amount 
involved  in  these  credit  transactions  is  too  large  a  per- 
centage of  the  total  gross  business  to  enable  the  retailer 
to  finance  the  considerable  poi'tion  of  it  himself,  and  so 
get  along  with  the  bank  credit  and  his  ovsni  financing. 

Out  of  this  situation,  the  special  financial  institutions  for 
financing  dealers  on  individual  mortgages  have  been  estab- 
lished, but  their  work  is  still  very  fragmentary  and  the 
present  system  is  not  sufficiently  developed  to  fill  the  prob- 
able needs  of  the  industry  in  the  near  future. 

Some  further  discussions  on  these  institutions  is  im- 
portant, and  an  article  will  be  devoted  to  this  subject  in 
the  near  future. 


Proposed  French  Horsepower  Formula  for  Taxation 

Omits  Engine  Speed 


A  HORSEPOWER  formula  for  taxation  purposes 
which  will  ignore  engine  speed  has  been  proposed 
by  the  technical  services  of  the  French  Government.  At 
present  automobile  taxation  in  France  is  largely  based 
on  horsepower,  and  the  power  is  determined  by  a  formula 
which  takes  account  of  bore,  stroke,  number  of  cylinders 
and  number  of  revolutions. 

Under  the  new  formula  horsepower  will  be  calculated 
on  piston  displacement  only,  the  basis  being  one  horse- 
power for  12.2  cubic  inches  with  a  four-cylinder  engine. 
When  the  engine  has  more  than  four  cylinders  the  horse- 
power will  be  calculated  at  the  rate  of  one  per  14.03 
cubic  inches.  For  twin  cylinders  the  rate  will  be  one 
per  10.98  inches  and  one  per  9.15  inches  for  single  cylin- 
der engines.  This  basis  only  applies  to  passenger  car 
engines,  which  are  assumed  to  run,  on  an  average,  at 


1600  revolutions  a  minute.  For  truck  engines,  which 
always  run  at  a  slower  speed,  horsepower  will  be  at  the 
rate  of  one  per  18.3  cubic  inches  for  a  four-cylinder 
engine:  For  more  than  four  cylinders  the  rate  will  be 
one  per  21  cubic  inches  of  piston  displacement. 

Generally  speaking,  the  new  formula,  if  adopted,  will 
give  an  advantage  to  taxpayers,  this  advantage  being 
most  pronounced  on  big  cars.  While  the  Ford  will  re- 
main at  14  hp.,  the  Cadillac  will  drop  from  36  to  22  hp. 
and  the  Rolls-Royce  from  40  to  32.  The  Liberty  truck, 
which  is  at  present  rated  at  32  hp.,  will  be  taxed  at  the 
rate  of  23  hp. 

The  great  advantage  of  the  new  formula  is  that  it  is 
simple  and  easy  to  apply  and  will  eliminate  all  the  dis- 
cussions which  have  taken  place  in  the  past  between  auto- 
mobile owners  and  the  taxation  authorities. 
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Nothing  More  Important 

MARKETING  problems  are  more  important  to- 
day than  any  other  problems  facing  the  indus- 
try. Because  the  marketing  trail  has  not  yet  been 
blazed  in  the  automotive  industry,  study  and  thought 
of  a  fundamental  character  are  essential. 

The  chief  executives  of  the  various  plants  are  the 
only  men  thoroughly  capable  of  thinking  out  and  put- 
ting into  motion  these  fundamental  plans.  The  study 
necessary  will  demand  considerable  time;  it  will  re- 
quire hard  study  of  facts  and  statistics ;  it  will  make 
the  executive  think  he  is  back  for  a  tme  in  the  little 
red  schoolhouse.  But  the  whole  structure  of  the  in- 
dividual company  and  of  the  industry  rests  upon  the 
proper  solution  of  these  problems.  Whatever  time  is 
necessary  for  detailed  study  and  analysis  is  fully 
worth  while  for  a  highly  paid  executive. 

It  is  false  economy  for  the  executive  to  pass  over 
to  a  subordinate  a  major  part  of  the  market  research 
task.  Such  action  is  logical  where  the  general  prin- 
ciples of  procedure  and  methods  are  pretty  well  rec- 


ognized everywhere.  In  the  case  of  the  marketing 
problems  of  the  automotive  industry,  however,  inves- 
tigation is  in  a  primary  stage.  Original  thought  and 
study  by  thoroughly  competent  men  are  necessary. 

Thomas  Edison  did  not  turn  over  to  subordinates 
the  details  of  his  electrical  research  until  he  had  fully 
determined  the  principles  and  laws  of  operation.  He 
did  not  make  his  discoveries  and  inventions  without 
much  thought  and  analysis  of  collected  detail  data. 


Inspiration  and  Perspiration 

AN  automobile  dealer  in  China  says  that  a  large 
part  of  his  business  comes  from  the  desire  of 
Chinese  people  to  have  an  automobile  in  a  parade. 
Strange,  isn't  it,  the  things  that  make  people  want  to 
buy  motor  vehicles?  Nevertheless,  the  best  way  to 
sell  cars  is  to  find  out  as  intimately  as  possible  what 
buyers  want  and  then  try  to  give  it  to  them. 

The  "parade"  stage  of  the  automobile  has  passed 
many  years  ago,  of  course,  so  far  as  the  United  States 
is  concerned.  Different  things  influence  buying  to- 
day. These  things  have  changed  materially  during 
the  last  decade  and  will  change  materially  during  the 
next  decade.  The  motor  vehicle  salesman  has  on  his 
hands  the  difficult  task  of  keeping  up  with  these  chang- 
ing influences.  He  must  know  what  they  are,  when 
they  change,  how  they  change,  and  how  they  can  be 
met.  Selling  automobiles  is  a  dynamic  problem;  it 
cannot  be  solved  on  the  basis  of  a  static  economic  sur- 
vey. Changing  forces  of  buying  habit  must  be  studied. 

Buying  values  fluctuate  constantly.  Economic  con- 
ditions change  periodically.  Mechanical  design  is  con- 
stantly improved.  All  these  tend  to  make  planning 
difficult  in  the  field  of  automotive  sales  and  produc- 
tion. But  they  emphasize  the  necessity  for  a  careful 
accumulation  of  accurate  data,  a  constant  study  over 
that  data,  and  an  intelligent  interpretation  of  past 
trends  as  a  means  of  predicting  future  progress  of 
reasonably  long  business  periods  in  the  future.  The 
difficulty  simply  emphasizes  the  necessity.  Inspira- 
tion will  never  take  the  place  of  perspiration. 


Used  Car  Solutions 

RECENT  discussions  concerning  the  used  car 
problem  have  brought  forth  many  suggestions 
for  its  solution  which,  although  valuable,  have  for 
the  most  part  a  common  weakness.  Briefly  stated, 
this  weakness  lies  in  the  fact  that  they  are  made  from 
the  manufacturer's  viewpoint  and  not  from  the  deal- 
er's; that  they  deal  with  minor  phases  rather  than 
with  fundamentals.  This  latter  is  perhaps  to  be  ex- 
pected when  a  subject  is  comparatively  new  as  regards 
application  of  any  concentrated  study. 

It  must  be  remembered  that  the  adoption  of  sug- 
gestions to  an  individual  concern  which  apply  to  every 
concern  in  the  industry,  would  in  many  cases  place  a 
terrific  competitive  pressure  on  the  individual  dealer 
and  thereby  disrupt  the  sales  force.  This  must  be 
foreseen  or  the  dealer  organization  will  suffer  from 
a  lack  of  intelligent  co-operation. 

When  suggestions  are  made  for  the  industry  as  a 
whole,  the  competitive  nature  of  the  industry  must 
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not  be  forgotten.     They  must  be  adopted  by  all,  or 
they  lose  value.     There  must  be  concerted  action. 

If  we  would  make  an  improvement  in  the  used  car 
situation  a  great  deal  of  investigating,  analyzing  and 
right  thinking  must  be  done,  with  the  retail  sales  or- 
ganization, not  the  factory,  as  the  source  of  informa- 
tion. The  difference  between  minor  phases  and  fun- 
damentals must  be  recognized.  There  is  no  short  cut 
to  the  solution  and  any  attempt  at  taking  one  will 
lead  to  pitfalls.  By  all  means  let  us  have  action  but 
let  us  understand  the  potentialities  before  the  start. 


Reference  lines  extend  from  these  circles  to  enlarged 
photos  or  "close-ups"  of  the  points  to  be  lubricated, 
arranged  on  a  border  panel.  Some  of  the  points  on 
the  chassis  are  necessarily  rather  inaccessible,  and 
this  chart  enables  the  operator  to  familiarize  himself 
with  the  exact  location  of  the  oil  hole,  etc.,  without 
goir  g  into  contortions. 


Representation 


OF  all  sales  which  will  be  made  during  this  year, 
90  per  cent  will  be  to  persons  already  owning 
cars.  These  owners  will  make  their  choice  depend 
largely  on  the  character  of  the  service  rendered  by 
dealers  in  their  locality.  This  fact  makes  success  de- 
pend for  the  major  part  on  the  ability  with  which  local 
representation  is  chosen.  Evidence  that  this  is  true 
may  be  seen  daily  in  almost  any  territory. 

That  the  importance  of  this  fact  is  not  fully  appre- 
ciated by  all  manufacturers  and  likewise  distributors 
in  turn  is  evidenced  by  the  different  methods  em- 
ployed to  pick  representatives,  and  the  ease  with 
which  contracts  can,  in  many  cases,  be  secured  when 
really  against  the  company's  interest  in  the  long  run. 

The  manufacturer  may  consider  it  strictly  a  prob- 
lem for  the  distributor,  and  it  is  no  doubt  often  ar- 
ranged so  that  it  appears  to  be  on  the  face  of  it,  but 
fundamentally  it  goes  much  deeper.  With  proper  su- 
pervision, good  representation  may  be  secured  with- 
out taking  initiative  from  the  distributor. 

The  industry  as  a  whole,  suffers  whenever  local 
representation  is  poor.  With  a  sound  knowledge  of 
the  automotive  market  and  quotas  established  on  a 
basis  of  this  knowledge  rather  than  on  optimism,  there 
would  be  no  place,  no  economic  value  in  a  method 
which  would  permit  unsound  representation  to  exist. 


An  Instruction  Book  Suggestion 

CONSIDERABLE  ingenuity  is  being  displayed  by 
the  largej"  manufacturing  organizations  in  get- 
ting up  instruction  books  which  tell  the  owner  exact- 
ly what  to  do  to  keep  his  car  in  good  running  order. 
More  attention  is  generally  given  to  the  lubricating 
system  than  to  any  other  part.  The  requirements  of 
the  various  bearings  are  made  clear,  so  that  the  owner 
has  no  excuse  for  neglecting  them.  Manufacturers 
have  come  to  recognize  that  neglect  to  attend  properly 
to  the  oiling  of  a  car  is  responsible  for  rapid  wear  and 
depreciation,  and  that  such  abuse  on  the  part  of  own- 
ers will  give  their  cars  a  bad  name  in  the  neighbor- 
hood. To  oil  and  grease  some  thirty  or  forty  more 
or  less  inaccessible  joints  on  the  chassis  is  a  rather 
onerous  task  in  any  case,  and  should  be  eased  as  much 
as  possible  by  proper  instructions. 

A  rather  interesting  innovation  in  instructions  for 
chassis  lubrication  has  been  made  by  a  well-known 
manufacturer  of  cars.  A  plan  view  of  the  chassis  oc- 
cupies the  center  of  the  chart,  with  little  circles 
around  the  points  that  need   periodical  lubrication. 


Removing  Misunderstandings 

OVERLOADING  trucks  has  caused  much  sorrow 
to  owners  as  well  as  highway  authorities.  With 
the  idea  of  removing  this  trouble,  many  manufactur- 
ers have  made  an  effort  to  regulate  more  clo.sely  the 
load  carrying  of  their  products  by  selling  trucks  with 
a  definite  understanding  with  the  buyer  and  inform- 
ing the  authorities  handling  registrations  what  the 
maximum  load  limits  are. 

The  Transportation  Engineering  Department  of 
the  Packard  Motor  Car  Company  has  recently  pub- 
lished a  bulletin  which  contains  specifications  of  all 
models  of  their  trucks  oroduced  since  1905,  with 
special  reference  to  load  carrying  capacity  ratings 
and  chassis  weights.  This  bulletin  is  sent  to  all 
municipal  and  highway  authorities  as  well  as  to  the 
selling  organizations  with  the  understanding  that  all 
their  trucks  will  be  sold  on  the  basis  of  the  informa- 
tion contained  therein. 

This  may  be  taken  as  a  distinct  step  forward  in 
removing  the  misunderstandings  which  arise  between 
what  a  truck  is  supposed  to  do  and  what  it  is  sold  to 
do  and  that  between  operators  and  highway  authori- 
ties. It  should  also  tend  to  remove  sales  resistance 
arising  from  such  misunderstandings. 


Sport  More  Efficient  Than 
Business 

SPORT  is  more  efficient  than  business.  That  state- 
ment is  one  to  which  many  will  take  exception, 
but  it  is  a  fact.  For  example,  the  history  of  baseball 
is  one  of  the  most  carefully  preserved  records  of  hu- 
man activity  that  exists.  It  is  possible  to  find  '•ecords 
of  every  game  since  baseball  was  an  established  sport 
and  the  records  are  specific  as  to  names,  places,  exact 
dates  and  character  of  the  plays  made. 

The  automotive  industry  mav  well  envy  these  rec- 
ords. If  the  like  existed  for  automobiles  the  wealth 
of  valuable  material  that  could  be  secured  from  analy- 
sis and  compilation  would  pay  many  times  over  for 
the  cost  of  collection  and  market  analysis  would  have 
a  concrete  foundation  on  which  to  build. 

The  size  and  importance  of  the  automotive  industry 
demands  that  we  follow  the  example  set.  Statistics 
which  seem  trivial  can  furnish  more  value  to  the 
manufacturer  and  the  public  at  large  than  ever  can 
be  secured  through  statistics  of  sport. 

Many  realize  the  need  of  collecting  data  regarding 
the  industry.  It  is  not  enough  that  a  few  should  rec- 
ognize the  importance  of  such  procedure.  The  value 
of  data  collected  dei>ends  in  a  measure  on  their  com- 
pleteness, hence  the  industry  as  a  whole  must  secure 
the  desired  material.    Data  lost  can  never  be  regained. 
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No  Let  Up  Is  Likely 
for  Month  at  Least 


Despite  Good   Outlook,   Car  and 

Truck  Manufacturers  Continue 

Cautious 


By  JAMES  DALTON 

NEW  YORK,  May  23— It  now  is  no 
exaggeration  to  say  that  the  manufac- 
turers of  practically  all  popular  lines 
of  passenger  cars  are  far  behind  on 
orders.  There  is  no  doubt  that  May 
will  be  the  biggest  production  month 
the  industry  ever  had,  and  unless  therg 
are  wholesale  cancellations  of  or- 
ders now  on  the  books  of  dealers,  the 
business  in  sight  will  keep  the  plants 
going  at  top  speed  until  the  middle 
of  July. 

If  cancellations  are  in  prospect  there 
are  no  indications  of  it  now.  Buying 
is  as  brisk  as  it  has  been  for  two 
months.  As  demand  slackens  slightly 
in  one  section  of  the  country  it  shifts 
to  another  so  there  is  no  diminution 
in  the  total.  Farm  buying  will  not 
begin  in  earnest  before  July  1. 

While  the  industry  is  running  at 
capacity,  most  car  and  truck  manu- 
facturers are  keeping  a  weather  eye 
out  for  squalls  and  up  to  this  time 
they  have  shown  no  disposition  to 
cast  caution  aside  as  they  did  when 
buying  was  at  its  peak  in  1919  and 
1920.  It  is  admitted  that  they  have 
ample  plant  capacity  to  meet  all 
needs  for  a  long  time  to  come,  except 
in  isolated  cases. 

Shortage  of  Malleables 

There  is  a  shortage  of  certain 
parts  and  materials,  notably  mahe 
ables,  but  the  parts  handicap  is  not 
so  pronounced  as  it  was  last  month 
except  in  the  case  of  bodies.  All  the 
year-round  demand  for  closed  cars 
has  increased  sharply  in  the  last 
year,  with  falling  prices  for  models 
of  this  type,  and  body  manufactur- 
ers have  been  unable  to  keep  pace 
with  it.  It  is  probable  there  will  be 
some  expansion  of  plant  facilities  in 
this  field  to  meet  changing  conditions. 

Few  vehicle  manufacturers  are 
making  commitments  for  more  than 
60  or  90  days  and  they  are  not  ac- 
cumulating inventories.  While  they 
do  not  now  expect  any  sudden  sharp 
falling   off   in   demand  they   propose 

(Continued  on  page   1142) 


Business  in  Brief 

NEW  YORK,  May  22— Business 
aad  industry  generally  continue  on 
the  up-grade,  and  increased  opti- 
mism becomes  apparent  week  by 
week. 

The  entire  steel  industry  is  ap- 
proaching normal,  with  operations 
at  about  80  per  cent  of  capacity,  or 
double  the  output  at  the  low  point. 
The  most  encouraging  factor  is  the 
placing  of  substantial  orders  for 
delivery  the  last  half  of  the  year, 
showing  reversal  of  the  hand  to 
mouth  buying  policy.  Output  for 
May  will  exceed  April. 

Crop  conditions  are  more  favor- 
able, and  sentiment  in  the  agricul- 
tural districts  is  vastly  improved. 
World  consumption  of  cotton  has 
been  restored  almost  to  normal. 
Acreage  has  been  increased,  and 
the  outlook  for  cotton  growers  is 
exceedingly  bright. 

There  have  been  fresh  advances 
in  cotton,  cotton  textiles,  wool  and 
woolen  goods,  and  some  improve- 
ment in  hides,  leather  and  shoes. 
The  new  wool  clip  has  advanced 
fully  20  per  cent  in  the  eastern 
markets  and  rather  more  in  the 
west. 

Continued  activity  and  price 
strength  is  shown  in  the  construc- 
tion trades.  Lumber,  builders'  hard- 
ware, mechanics'  tools,  cement  and 
paint,  all  are  strong. 

Stocks  are  strong,  bonds  quiet, 
money  is  easier  and  sterling  firmer. 

Bank  clearings  for  the  week  end- 
ing May  18  were  86,990,653,000,  a 
loss  of  2.7  per  cent  from  the  pre- 
ceding week,  but  a  gain  of  6.5  per 
cent  over  the  same  week  last  year. 

Freight  car  loadings  in  April, 
except  coal,  showed  an  increase  of 
286,353,  or  15.91  per  cent  over  April 
of  last  year. 


DURANT   MAKING   275   DAILY 

DETROIT,  May  22— Durant  production 
in  all  plants  is  now  at  a  rate  of  275 
daily,  according  to  a  statement  from  the 
Lansing  office.  At  the  local  plant  100 
a -e  being  made,  which  is  about  the 
'.ame  as  at  Long  Island  City.  Thirty  are 
tu  ned  out  at  Leaside,  Ont.,  and  40  at 
Muncie. 


HEADLIGHT  .MEETING  JULY  17 

NEW  YORK,  May  23— Highway  de- 
partments of  ten  Eastern  states  v.'ill  send 
representatives  to  Baltimore,  July  17,  to 
adopt,  if  possible,  uniform  lighting  regu- 
lations. Some  of  the  states  now  favor 
the  present  Massachusetts  headlight 
laws. 


Ford  Demand  Brings 
Bioj  Jnne  Schedule 


Company   Estimates   Car,   Truck, 

Tractor  Output  for  Month 

Will  Total  140,000 


DETROIT,  May  19— Ford  dealers  in 
the  United  States  have  asked  for  194,750 
cars,  trucks  and  tractors  for  June  deliv- 
ery, according-  to  a  factory  statement  to- 
day. As  a  result  the  estimated  output 
for  June  has  been  boosted  to  140.000,  an 
increase  of  10,000  over  May  and  a  new 
high  production  month.  The  ti'actor  out- 
put will  approximate  10  per  cent  of  the 
gross  figures. 

Ford  sales  have  been  constantly  in- 
creasing since  the  first  of  the  year,  the 
statement  says,  the  demand  growing  in 
the  past  two  months  faster  than  it  is 
possible  to  increase  production.  On  May 
16  a  new  production  mark  of  4878  for  a 
single  day  was  set.  This  was  an  increase 
of  15  over  the  day  before,  the  previous 
record  bearer.  On  May  18  the  6,000,- 
000th  Ford  engine  was  assembled.  Five 
and  one-third  seconds  afterw^ard  number 
6,000,001  was  built.  The  first  model  T 
engine  was  made  Oct.  1,  1908;  the  1,- 
000,000th  December  10,  1915.  and  the  5,- 
000,000th  May  28,  1921.  The  present 
numbering  system  began  with  the  first 
Model  T,  although  a  number  of  different 
models  were  manufactured  previous  to 
1908. 

Building  5400  Engines  Daily 

The  engine  department  at  the  Highland 
Park  plant  is  now  building  5400  engines 
daily  which  are  shipped  in  carload  lots 
to  Ford  assembly  stations  throughout  the 
country  for  assembly  in  cars.  A  number 
of  these  are  used  for  replacements,  but 
the  bulk  go  in*:o  new  cars  and  trucks. 

Of  the  6,000,000  cars  and  trucks  made 
since  1908  the  company  notes  that  5,- 
517,956  were  delivered  to  purchasers  in 
the  United  States  alone  and  that  4.472,248 
of  these  are  still  in  service.  Distribution 
of  these  has  been  even  in  all  parts  of  the 
country,  the  sparsely  settled  Mid-western 
States  showing  practically  the  same  ratio 
as  densely  populated  sections.  In  the 
East.  Ohio  has  the  highest  number  of 
Ford  cars  registered,  the  statement  says, 
the  total  showing  290,769.  Illinois  is  sec- 
ond, Pennsylvania  third,  Texas  fourth, 
and  Michigan  fifth. 


ASK  TOWNSEND  TRUSTEE 

JANESVILLE,  WIS.,  May  22— Cred- 
itors of  the  Townsend  Manufacturing  Co.. 
manufacturer  of  tractors,  have  applied 
for  a  trusteeship  to  facilitate  a  reorgani- 
zation. The  concern  will  continue  to  op- 
erate in  the  meantime.  A  hearing  will 
be  held  in  the  bankruptcy  court  at  Madi- 
son on  Mav  26. 
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May  Will  Set  New  Production  Mark 
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Factories  Operating 
At  High  Efficiency 


Night  Work  on  Established  Basis 
in  Most  Plants — Some  Sup- 
plies Run  Low 


By  D.  M.  McDonald 

DETROIT,  May  22  —  Production 
marks  which  have  been  climbing 
steadily  in  practically  every  factory  in 
the  Detroit  district  since  early  spring, 
will  reach  their  highest  point  in  the 
last  ten  days  of  May.  With  scarcely 
an  exception,  new  production  marks 
for  a  single  month  will  be  set  unless 
there  is  a  combination  of  circum- 
stances now  unforeseen  to  prevent. 

Material  is  now  being  received  in 
quantities  to  meet  requirements,  and 
men  who  have  been  added  to  the  fac- 
tory forces  in  the  past  two  months  are 
at  high  efficiency.  More  men  are  be- 
ing added  daily  in  all  factories,  espe- 
cially the  body  plants,  which  have 
found  it  necessary  to  break  in  new 
men  in  the  absence  of  recruits  fx'om 
skilled  ranks. 

Night  work,  up  to  this  time  more  a 
matter  of  day  to  day  decision,  is  now 
on  an  established  basis  in  the  final  as- 
sembly departments  of  most  plants.  Now 
the  night  schedules  have  been  posted  sev- 
eral days  in  advance,  so  workers  might 
make  necessary  preparations.  Sunday 
work  for  the  present  is  an  ar-^epted  fact 
and  Saturday  afternoon  holidays  in  most 
plants  have  been  abandoned. 

Change  in  Unit  Parts 

In  the  stress  of  getting  cars  out  on 
schedule  a  number  of  companies  have 
adopted  unit  parts  of  makes  other  than 
their  own  to  help  speed  up  and  to  over- 
come shortages  of  labor.  Though  this  is 
for  the  most  part  an  arrangement  made 
necessary  by  the  heavy  production  strain, 
there  is  certainty  that  in  several  cases 
these  parts  will  be  permanently  incor- 
porated in  the  make-up  of  cars,  as  an- 
nouncements of  various  models  later  on 
will  show. 

Tool  supplies  in  many  of  the  factories 
are  getting  low.  Some  plants  which 
thought  several  months  ago  that  they 
had  an  inexhaustible  inventory  on  the 
high  speed  cutting  tools  and  others  are 
coming  into  the  market  for  supplies,  and 
companies  which  make  a  business  of 
salvage  work  are  now  among  those  work- 
ing nights  to  keep  up  with  demands. 

Despite  the  speed  and  the  addition  of 
hundreds  of  new  men  in  recent  weeks, 
inspection  on  work  is  being  kept  very 
strict.    The  spirit  of  building  for  the  fu- 


Rate  of  Improvement  in   Industry  Depends   on   Pace 

of  General  Business 

By  C.  S.  MOTT, 

Vice-President  of   the  General  Motorn  Corp.  and  Chairman  of  the  Advisory 

Committee 

DETROIT,  May  22. 

THE  owning  of  an  automobile  is  getting  to  be  more  a  matter  of  business 
every  day.  As  individual  transportation  of  a  quicker  and  more  com- 
fortable nature  than  any  hitherto  known,  the  automobile  fills  every  important 
need  in  general  business  life.  Because  of  the  improvement  in  general  business 
the  automobile  industry  is  to-day  experiencing  a  very  satisfactory  business. 

Whether  the  automobile  business  is  to  continue  at  the  present  rate  is 
largely  a  matter  of  whether  it  has  b'een  outdistancii  .;  by  too  wide  a  margin  the 
general  improvement  in  other  lines.  If  it  has,  thtie  may  be  expected  a  reces- 
sion until  other  business  has  advanced  to  a  point  where  the  need  for  trans- 
portation again  asserts  itself. 

The  automobile  as  a  means  of  business  will  always  be  in  the  advance  of  a 
general  business  movement.  It  is  because  of  this  that  the  industrj-  was  favored 
with  the  big  buying  movement  of  the  present  season.  It  is  a  season  that  was 
confidently  looked  forward  to  in  the  industry,  though  in  volume  it  has  ex- 
ceeded the  early  expectations. 

Because  of  the  general  use  of  the  automobile  in  business  the  standardized 
production  vehicle  of  to-day  will  continue  to  be  generally  accepted.  The  de- 
sire for  individuality  in  car  design  or  appearance  is  the  exception,  but  will  be 
met  by  manufacturers  at  higher  prices  as  affording  a  certain  volume  of  out- 
let for  their  product. 

Steady  progress  is  being  made  toward  reducing  the  operating  and  main- 
tenance costs  of  automobiles,  and  as  these  improvements  are  perfected  and 
incorporated  into  present  vehicles  there  will  be  an  increasing  market  for  the 
manufacturer.  New  price  classes  will  be  opened  in  the  next  five  years  which 
will  bring  thousands  of  potential  owners  into  the  buying  market. 

The  development  of  highways  in  the  next  few  years  will  also  have  an 
important  part  in  the  general  advance  of  the  industry.  As  it  makes  it  more 
possible  for  owners  to  realize  on  the  inherent  time  saving  capabilities  of  their 
vehicles,  they  will  become  more  and  more  indispensable  in  business.  Indis- 
criminate speeding  as  it  is  known  to-day  will  be  eliminated  with  the  construc- 
tion of  highways  with  space  for  both  fast  and  slow  moving  vehicles.  There 
is  also  much  to  be  accomplished  in  the  perfection  of  safety  devices  and  pro- 
vision for  overhead  crossings  in  cities. 


ture  is  manifest.  The  cars  of  May,  which 
probably  will  be  the  highest  production 
month  the  industry  has  known,  will  be 
as  mechanically  perfect  and  exact  as  the 
cars  built  in  the  height  of  the  slack  sea- 
son last  year. 

One  of  the  developments  of  the  dull 
period  was  the  building-up  of  a  very 
strict  inspection  on  the  part  of  distrib- 
utors and  dealers  of  new  cars  before 
turning  them  over  to  the  owner.  This 
dealer  inspection  is  now  a  bulwark 
against  the  possibility  of  inferior  work 
reaching  the  final  owner.  There  is  no 
I'ecord  of  any  cars  being  turned  back 
to  the  factories,  which  is  an  indication 
of  the  high  grade  of  workmanship  in- 
sisted upon. 

Temptations  are  very  strong  upon  the 
factory  sales  organization  these  days  to 
divert  shipments  to  certain  quarters,  but 
all  requisitions  are  being  treated  strictly 
on  a  proportionate  basis.  Distributors 
are  continuing  to  visit  factories  to  urge 
greater  consideration  of  their  particular 
needs,  but  they  are  getting  only  what 
the  factory  originally  selected.  Train- 
load  shipments  have  gone  out  of  fashion 
for  the  present. 


267  Delegates  Attending 
Argentine  Roads  Meeting 

BUENOS  AIRES.  ARGENTINA.  May 
23  (By  Cable) — The  Argentine  National 
Good  Roads  Congress,  the  first  ever  held 
in  South  America,  opened  here  yesterday 
with  an  attendance  of  267  delegates,  rep- 
resenting national,  state  and  municipal 
governments,  trade  organizations  and 
business  houses.  The  congress  is  per- 
forming its  work  through  daily  confer- 
ences and  in  three  committees,  devoted 
to  finance,  legislation  and  road  construc- 
tion. The  impression  prevails  that  the 
congress  will  pave  the  way  for  the  con- 
struction of  a  permanent  system  of  pub- 
lic highways. 

The  Argentine  road  congress  is  being 
held  at  the  instance  of  the  Touring  Club 
Argentine,  one  of  the  important  auto- 
motive associations  of  Buenos  Aires,  for 
the  purpose  of  working  out  a  national 
highway  plan  for  the  Republic.  Infor- 
mation received  here  indicates  that  it  has 
attracted  wide  interest  and  attention  and 
that  all  parts  of  Argentina  are  repre- 
sented by  delegates. 
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Firestone  to  Build 
New  Plant  in  Canada 


Present  Plans  Call  for  Initial  Ca- 
pacity of  3,500  Tires  Daily 
— Company  Shows  Profit 

AKRON,  May  22— The  Firestone  Tire 
&  Rubber  Co.  expects  to  start  work  soon, 
it  is  reported,  on  a  new  tire  building  plant 
at  Hamilton,  Ont.  Firestone  secured  the 
site  for  the  Canadian  plant  during  the 
war,  but  deferred  building  operations. 
Under  present  plans  the  Canadian  plant 
will  have  an  initial  capacity  of  3500  tires 
daily. 

The  Firestone  factory  in  Akron  is  now 
producing  25,000  tires  a  day.  This  is 
nearer  to  proportionate  peak  output  than 
of  any  other  of  the  major  tire  companies 
in  Akron,  with  the  exception  of  the  Miller 
Rubber,  which  is  running  in  excess  of  its 
1920  peak  of  6000  tires  a  day.  Fire- 
stone's peak  was  28,500  casings  daily. 

For  the  first  six  months  of  the  Fire- 
stone fiscal  year,  which  began  Nov.  1,  an 
operating  profit  of  approximately  $2,500,- 
000  is  reported.  This  includes  the  six 
month  period  up  to  May  1  and  does  not 
cover  the  past  60  days  during  which  the 
tire  industry  has  taken  an  unprecedented 
spurt,  indicating  that  the  Firestone  op- 
erating profit  for  the  next  six  month 
period  will  be  proportionately  much 
larger. 

Goodrich  on  8-Hour  Shifts 

This  substantial  operating  profit  does 
not  necessarily  mean  resumption  of  divi- 
dend payments,  it  is  understood,  as  the 
company  at  the  end  of  its  last  fiscal  year 
had  $21,000,000  in  notes  and  acceptances 
payable,  to  which  net  profit  will  have  to 
be  applied.  Last  year  the  Firestone  com- 
pany viTote  off  approximately  $16,000,000 
in  commitment  losses  and  inventories. 

The  B.  F.  Goodrich  Co.  has  restored 
its  factory  to  the  eight-hour  shift  basis, 
after  operating  ten-hour  shifts,  and  has 
increased  production  over  25  per  cent. 
This  increase  brings  Goodrich  tire  pro- 
duction up  to  approximately  16,000  tires 
a  day.  The  company  is  said  to  be  work- 
ing on  several  new  type.>  of  tires  to  be 
offered  in  competition  with  new  cord 
lines  introduced  by  Goodyear  and  >oll- 
ing  at  considerably  under  the  standard 
cord  tire  market  lists.  Goodrich  oiTicials, 
however,  say  no  announcement  of  new 
tires  will  be  forthcoming  for  some  time. 


RAIL  BUSES  BOUGHT 
BY  GREAT  NORTHERN 

ST.  PAUL,  May  22— As  the  first 
step  in  a  determined  effort  to  meet 
the  competition  of  highway  motor 
transport,  the  initial  purchase  of 
four  rail  motor  buses  by  the  Great 
Northern  Railroad  is  announced  by 
President  Budd.  One  of  the  buses 
will  be  allotted  to  each  of  the  four 
main  divisions  of  the  railroad,  and 
they  will  be  placed  in  operation 
within  six  weeks. 

The  Great  Northern  will  operate 
two  buses  on  Minnesota  lines  and 
the  other  two  in  Washington  and 
in  Montana.  Manufacturers  of  rail 
cars  will  be  placed  in  competition 
in  the  experiment  to  determine 
which  will  provide  the  most  satis- 
factory and  most  economical  ser- 
vice, as  the  railroad  has  ordered 
one  Mack,  one  Service,  one  White 
and  one  Four  Wheel  Drive. 

"The  railroads  must  meet  motor 
bus  competition,"  said  President 
Budd.  "We  will  use  the  rail  buses 
wherever  they  will  afford  the  best 
opportunity." 


compiled  are  expected  to  show  that  the 
closed  car  percentage  for  that  month 
is  higher  than  the  yearly  average  to 
date.  Heavier  proportion  of  closed  car 
business  is  expected  in  the  fall. 

The  new  coach  model,  and  the  ability 
of  both  companies  through  volume  sales 
to  offer  it  at  a  slight  increase  over  the 
open  model  prices,  are  accepted  by  offi- 
cials as  the  principal  reason  for  the  rise 
in  the  closed  car  demand.  The  demand 
for  closed  vehicles  has  slowed  down  the 
general  production  capabilities  of  the  two 
plants  somewhat,  owing  to  the  greater 
time  required  to  make  closed  bodies. 


Hudson-Essex  Business 

Greatest  in  Closed  Cars 

DETROIT,  May  23— Hudson  Motor 
Car  Co.  reports  closed  car  business  since 
Jan.  1  to  be  55  per  cent  of  the  entire 
output  as  compared  to  a  total  of  31  per 
cent  in  1921.  Essex  Motors  business  is 
repvorted  to  be  running  at  slightly  more 
than  50  per  cent  in  the  closed  car  as 
against  19  per  cent  in  1921.  Both  com- 
panies declare  that  the  proportion  of  this 
business  is  continuing  at  approximately 
the  same  rate  even  with  warm  weather 
at  hand.    Production  totals  for  May  when 


Nash  Adds  Body  Plant 

to  Milwaukee  Division 

MILWAUKEE,  May  22^A  new  body 
factory  and  general  sheet  metal  working 
plant,  costing  $250,000,  will  be  erected 
immediately  by  the  Nash  Motors  Co.  as 
a  further  extension  of  its  Four  Cylinder 
Car  division  at  Milwaukee. 

This  extension  was  planned  a  little 
more  than  a  year  ago,  but  intermitted 
to  await  more  favorable  condicions  in 
the  industry.  For  some  time  past  pro- 
duction of  the  Nash  Four  has  been  lim- 
ited by  the  lack  of  finishing  facilities, 
which  will  be  provided  by  the  new  build- 
ing and  make  it  possible  to  manufac- 
ture approximately  100  per  cent  of  the 
car  under  one  roof.  Between  55  and  60 
Nash  Fours  are  being  turned  out  daily 
at  present,  which  not  only  is  below  or- 
ders, but  does  not  represent  full  capacity, 
due  to  the  shortage  of  bodies,  which 
makes  it  necessary  to  transfer  cars  for 
finishing. 

The  addition  will  be  ready  about  Aug. 
15  or  Sept.  1,  according  to  B.  W.  Twy- 
man,   general   manager   of  the   division. 


Akron  Employs  Fewer 
Men  for  Big  Output 

Factories,      Avoiding      Transient 

Labor,  Maintain  Forces  at 

Highest  Efficiency 

AKRON,  OHIO,  May  22— Although 
Akron's  tire  plants  are  producing  85  per 
cent  of  the  old  peak  output  of  early 
1920,  they  are  gaining  this  output  with 
scarcely  more  than  50  per  cent  of  the 
total  number  of  factory  wage  earners 
employed  in  the  forepart  of  1920. 

The  readjustment  of  the  tire  industry 
has  brought  about  an  average  increase 
in  individual  and  collective  factory  effi- 
ciency of  100  per  cent.  When  Akron 
was  turning  out  100,000  tires  a  day,  the 
nine  major  plants  here  v/ere  employing 
72,000  factory  wage  earners,  in  addition 
to  thousands  of  inspectors,  foremen,  fac- 
tory office  employees  and  business  and 
general  office  employees.  When  the 
slump  came,  this  number  of  producing 
workers  in  the  factories  dropped  to  18,- 
300  by  December  of  1920.  It  rose  to  26,- 
000  last  July  and  then  receded  again. 

Labor  Turnover  Reduced 

To-day  actual  tire  production  in  Akron 
is  slightly  over  85,000  casings  a  day.  Yet 
the  number  of  day  wage  earners  in  the 
factories  does  not  exceed  43,000.  In  tube 
departments  efficiency  has  increased  sev- 
eral hundred  per  cent,  as  based  on  out- 
put. In  rehiring  men  all  Akron  com- 
panies have  avoided  the  transient  ele- 
ment of  labor,  the  "floater"  and  the  "suit 
case  chap"  who  all  were  responsible  for 
a  heavy  labor  turnover  in  peak  times. 
They  have  re-employed  only  former  em- 
ployees who  were  the  most  efficient, 
showing  a  decided  preference  in  favor 
of  married  men  with  families.  This  not 
only  has  brought  about  increased  effi- 
ciency, but  has  materially  reduced  labor 
turnover. 

And  with  these  same  companies  follow- 
ing a  hand-to-mouth  policy  by  letting 
production  fluctuate  with  current  demand, 
only  the  most  efficient  of  the  tire  build- 
ers are  assu.ed  of  permanent  work.  Ef- 
ficiency checking  systems  have  been  es- 
tablished. When  sales  slump,  production 
is  cut  and  men  are  laid  off,  and  it  is  the 
less  efficient  workers  who  are  dropped 
from  the  payrolls,  with  the  best  workers 
kept.  This  practice  in  itself,  say  manu- 
facturers, has  tended  to  encourage  a 
higher  type  of  factory  work  and  to  keep 
efficiency   at   a   maximum. 


NO  BRITISH  TRUCK  SHOW 

LONDON,  May  15  (by  jjiatZ)— The  So- 
ciety of  Motor  Manufacturers,  Commer- 
cial Vehicle  Section,  has  definitely  de- 
cided not  to  hold  a  truck  show  this  year. 
Opportunity,  however,  will  be  afforded 
truck  makers  to  exhibit  models  suitable 
for  special  purposes;  for  instance,  at  the 
Royal  Agricultural  Show — a  national 
event — and  at  the  Municipal  Exhibition. 
But  no  chassis  may  be  shown  at  such 
places,  only  complete  vehicles. 
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Four  Months'  Output 
by  Ford  Is  281,066 

Includes    Cars    and    Trucks    and 

Shows  55,850  Gain  Over 

Last  Year 
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DETROIT,  May  24— Production  in  Ford 
American  and  foreign  plants  for  the 
lirst  four  montlis  of  this  year,  excluding 
the  Ford  Canadian  plant,  is  281,066  cars 
and  trucks,  an  increase  of  55,850  over 
the  same  period  last  year.  Demand  in 
the  United  States  and  abroad  is  running 
a  month  ahead  of  former  business,  as  in- 
dicated by  the  fact  that  April  business 
of  this  year  approximated  that  of  May 
last  year. 

Total  production  of  all  plants  for  April 
was  111,944  cars  and  trucks,  the  output 
of  the  Ford  Motor  Co.  of  Canada  being 
5808  cars  and  trucks  and  the  output  of 
the  company's  foreign  plants  5904.  The 
Canadian  plant  showed  an  increased  out- 
put over  that  of  March  of  600  cars  and 
trucks.  Detroit  ranked  first  in  assembly 
of  all  United  States  branches  with  a 
record  of  11,155  cars  and  trucks;  the 
Kearney,  N.  J.,  plant  with  11,125  was 
second,  and  Philadelphia.,  Chicago  and 
Buffalo  ranked  in  that  order. 

Fordson  Production,  15,906 

At  the  River  Rouge,  7445  tractors  were 
built  during  April,  a  considerable  in- 
crease over  the  April,  1921,  total.  The 
Cork,  Ireland,  tractor  plant  built  121 
Fordsons.  Total  Fordson  production  up 
to  the  close  of  April  was  15,906,  which 
compared  with  13,470  for  the  correspond- 
ing period  in  1921.  Production  of  tractors 
is  expected  to  continue  at  the  rate  of 
400  daily,  this  figure  being  reached  in 
April. 

Wood  wheel  production  at  the  Hamil- 
ton, Ohio,  plant  of  the  Ford  Motor  Co. 
reached  200  sets  daily  early  in  April,  and 
this  schedule  has  been  increased  steadily 
so  that  by  May  1  a  schedule  of  600  sets 
per  16  hours  was  reached.  Facilities  at 
the  plant  will  be  gradually  extended  until 
a  capacity  of  2000  sets  daily  is  reached. 
The  dry  kilns  at  this  plant  were  com- 
pleted in  May  and  complete  conveyer  sys- 
tems installed  so  that  all  handling  of 
material  is  done  mechanically.  New  units 
will  be  added  to  the  plant  to  meet  the 
requirements  of  the  increased  production 
planned.  All  of  the  parts  for  the  manu- 
facture of  the  complete  wheel  will  be 
built  and   assembled  there. 

In  addition  to  the  wheel  construction, 
the  Hamilton  plant  is  building  7000 
phaeton  locks  daily.  Machinery  for  the 
manufacture  of  sedan  and  coupe  door 
locks  is  being  completed  and  will  permit 
this  plant  to  supply  all  of  the  locks  for 
the  closed  cars. 


FUEL  RESEARCH  COMMITTEE 

NEW  YORK,  May  22— The  following 
committee  has  been  appointed  to  serve 
with  Dr.  Van  H.  Manning,  director  of 
research  of  the  American  Petroleum  In- 
stitute, to  take  up  various  research  prob- 


APRIL  NOW  OISLY  1,500 
BEHIISD  MARCH,  1920 

WASHINGTON,  May  22— With 
reports  still  lacking  from  a  few 
small  companies,  the  automotive  di- 
vision of  the  Bureau  of  Foreign  and 
Domestic  Commerce  announces  that 
April  production  of  passenger  cars 
and  trucks  aggregated  218,456, 
which  is  only  approximately  1500 
less  than  the  record  for  a  single 
month,  established  in  March,  1920. 

Passenger  car  production  totalled 
196,512,  an  increase  of  nearly  30 
per  cent  over  March,  while  truck 
production  was  21,941  compared 
with  19,449  for  the  same  companies 
in  the  preceding  month.  The  fol- 
lowing table  gives  the  production 
for  identical  companies  for  the  past 
four  months. 

Passenger   • 

Cars        Trucks 

January   81,638        9,204 

February   109,039      12,968 

March     152,647      19,449 

April 196,512      21,944 


lems  with  the  aim  of  insuring  adequate 
future  fuel  supply  for  motor  vehicles: 
W.  F.  Faragher,  chairman,  Mellon  Insti- 
tute, Pittsburgh;  R.  E.  Wilson,  Massa- 
chusetts Institute  of  Technology,  Cam- 
bridge; R.  P.  Anderson,  United  Natural 
Gas  Co.,  Oil  City,  Pa.;  N.  A.  C.  Smith, 
Bureau  of  Mines,  Pittsburgh;  C.  E.  Wat- 
ers, Bureau  of  Standards,  Washington; 
R.  R.  Matthews,  Roxana  Petroleum  Co., 
Wood  River,  111.,  and  E.  W.  Dean,  Stand- 
ard Oil  Co.,  26  Broadway. 


Times  Square  Auto 


Will  Be  Reorganized 

NEW  YORK,  May  24— The  Times 
Square  Auto  Supply  Co.  has  been  in- 
corporated in  Delaware  with  a  capital 
of  $3,400,000  to  acquire  the  assets  of  the 
Consolidated  Distr-ibutors,  Inc.,  which 
has  been  in  receivership  since  September 
last.  The  incorporation  is  in  accordance 
with  the  reorganization  plan  which  has 
been  accepted  by  creditors. 

The  Consolidated  Distributors  was  in- 
corporated in  this  state  in  September, 
1916,  as  the  Times  Square  Auto  Supply 
Co.  and  operated  under  that  name  until 
March,  1921.  It  was  engaged  in  the 
wholesale  and  retail  distribution  of  auto- 
mobile accessories,  but  when  the  name 
was  changed  its  wholesale  business  was 
separated  from  the  retail.  Consolidated 
Distributors  had  a  capital  of  300,000 
shares  of  no  par  value  common  of  which 
190,396  shares  are  outstanding.  An 
issue  of  7  per  cent  cumulative  preferred 
stock  was  redeemed  in  July,  1920. 

It  is  understood  that  the  policies  which 
were  successful  until  the  depression  in 
business  became  pronounced  will  be  con- 
tinued to  a  large  extent  by  the  reorgan- 
ized company,  which  has  its  offices  at 
Broadway  and  Fifty-sixth  Str-^et.  The 
company  has  stores  in  fourteen  cities. 


Overland  Companies 
Elect  Wilson  as  Head 


\^  illy-Morrow   and  Wilson  Foun- 
dry Hold  Election.s — Plants 
Speeding  Up 

TOLEDO,  May  24— Increased  activity 
in  the  subsidiary  plants  of  the  WiBys- 
Overland  Co.  at  Elmira,  N.  Y.,  and  Pon- 
tiac,  Mich.,  as  well  as  at  the  mate  plant 
in  Toledo  mdicates  an  eflFort  to  bring 
production  up  to  the  sales  and  the  de- 
mands of  dealers. 

Annual  meetings  of  both  subsidiaries 
resulted  in  the  election  of  C.  B.  Wilson, 
vice-president  and  general  manager  of 
the  Willys-Overland  Co.,  as  president  of 
the  Willys-Morrow  Co.  at  Elmira  and 
of  the  Wilson  Foundry  &  Machine  Co.  at 
Pontiac. 

C.  E.  Killinger  was  elected  vice-presi- 
dent and  general  manager  of  the  Willys- 
Morrow  Co.;  George  R.  Spencer  is  sec- 
retary, and  H.  C.  Hot>ler  treasurer.  Di- 
rectors are  H.  L.  Thompson,  W.  L.  Mil- 
ner,  G.  M.  Mather,  George  M.  Jones,  L. 
A.  Miller,  all  of  Toledo,  and  Wilson  and 
Killinger. 

D.  R.  Wilson  of  Pontiac  was  chosen 
vice-president  and  general  manager  of 
the  Wilson  Foundry  &  Machine  Co.;  C. 
E.  Killinger,  treasurer,  and  E.  W.  Mac- 
Kenzie,  secretary.  Directors  are  H.  L. 
Thompson,  W.  L.  Milner,  G.  M.  Mather, 
George  M.  Jones,  and  the  two  Wilsons. 

The  Willys-Overland  Co.,  here,  reports 
that  unfilled  orders  now  on  the  books 
are  equal  in  amount  to  those  at  the 
busiest  period  in  the  plant's  history. 
Sales  continue  good. 

Production  is  considerably  more  than 
400  cars  daily,  and  nearly  8500  men  are 
employed. 


Advertising  Manager^; 

to  Discuss  Problems 

NEW  YORK,  May  23— A  tentative 
program  has  been  prepared  for  the  meet- 
ing of  advertising  managers  renresent- 
ing  members  of  the  National  Automobile 
Chamber  of  Commerce,  which  will  be 
held  at  the  University  Club  in  Chicago. 
June  13.  Edward  L,  Jordan,  chairman  of 
the  advertising  committee,  will  preside. 
Among  the  topics  which  will  be  taken 
up  will  be: 

"Relationship  of  the  advertising  depart- 
ment to  the  dealer."  with  discussion  led  by 
A.  B.  Batterson  of  the  Buick  Motor  Co. 

•'Special  problems  in  motor  truck  adver- 
tising." '.vith  discussion  led  by  L,  B,  Dudley 
of  the  Federal  Motor  Truck  Co. 

"The  next  bisr  selling  punch."  with  discus- 
sion led  by  Jordan. 

"Selling  cars  to  women."  with  discussion 
led    by    Elizabeth    Hallani    Bohr.. 

'.\dvertisin?  used  cars."  with  discussion 
led  by  O.  V.  RaUoye  of  the  Haynes  Auto- 
mobile Co. 

"What  automotive  happenings  are  news." 
with  discussion  led  by  W.  A.  Birmingham 
of  the  Chicago  Evening  Post. 

"The  place  of  pictures  in  advertising," 
with  discussion  led  by  'W.  K.  Towers  of  the 
Page-Detroit   Motor  Car  Co. 
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Seating  Delegates 
Causes  A.  A.  A.  Split 

Five  States  Bolt  at  Annual  Con- 
vention   and   Will    Form 
New  Organization 


ST.  LOUIS,  May  23— Seating  of  the 
seventy-two  delegates  of  the  Chicago  Mo- 
tor Club  at  the  annual  meeting  of  the 
American  Automobile  Association,  held 
here,  resulted  in  a  split  in  the  organiza- 
tion led  by  the  Ohio,  Illinois  and  Indiana 
state  associations.  Kentucky  and  Texas 
followed. 

The  insurgents  have  named  a  general 
committee  which  will  formulate  plans 
for  a  new  association  which  probably 
will  be  called  the  National  Motor 
League.  It  is  proposed  to  call  a  con- 
vention in  June  at  a  city  not  yet  desig- 
nated. The  leaders  of  the  bolting  dele- 
gations are  Judge  Walter  D.  Meals  and 
Fred  H.  Caley  of  Cleveland,  and  Richard 
Lee  of  Chicago.  Meals  was  a  candidate 
for  president  of  the  A.  A.  A.  The  in- 
surgents claim  to  represent  243,000  mem- 
bers. 
Diehl  Re-elected  President 

After  the  bolt,  the  remaining  delegates 
re-elected  George  C.  Diehl  of  Buffalo  as 
president.  The  other  officers  chosen  were 
Arthur  Fifort  of  Hartford,  Conn.,  as 
secretary,  and  H.  A.  Bonnell  as  treasurer. 
The  executive  board,  which  is  composed 
of  fifty-six  representatives  of  all  sections 
of  the  country,  soon  will  select  a  new 
executive  secretary  to  take  the  place  of 
the  late  A.  G.  Batchelder. 

The  insurgents  base  their  radical  step 
on  the  contention  that  the  Chicago  Motor 
Club,  which  is  headed  by  Charles  M. 
Hayes,  has  invaded  the  territory  of  other 
clubs  and  that  it  is  not  legally  a  member 
of  the  A.  A.  A.  It  also  is  alleged  that 
the  Chicago  club  is  selling  insurance  and 
other  service  not  provided  for  in  the 
constitution  to  its  members  and  to  mem- 
bers in  the  territory  of  other  clubs. 
Hayes  is  in  the  insurance  business  him- 
self and  the  bolters  contend  he  is  using 
his  strong  influence  in  the  A.  A.  A.  to 
commercialize  the  organization. 

Hayes  Makes  Denial 

This  is  vigorously  denied  by  Hayes, 
who  is  chairm.an  of  the  membership  com- 
mittee and  a  member  of  the  executive 
committee  of  the  A.  A.  A.  He  asserts 
that  there  is  no  basis  for  the  charge 
that  he  receives  commissions  from  ga- 
rages along  the  routes  mapped  out  by  the 
Chicago  club.  He  says  that  the  plan  of 
the  Chicago  club  of  giving  service  to 
motorists  in  addition  to  the  legislative 
aid  provided  for  by  the  constitution  has 
been  approved  by  the.^executive  commit- 
tee of  the  A.  A.  A.  and  does  not  violate 
its  constitution. 

The  Chicago  club  recently  withdrew 
from  the  Illinois  State  Association  after 
'  differences  over  the  activities  of  the  Chi- 
cago organization.  The  insurgents  con- 
tended this  removed  the  Chicago  club 
from  the  A.  A.  A.  as  the  Illinois  State 
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Association  holds  the  Illinois  franchise, 
and  that  clubs  can  enter  the  national 
association  only  through  the  state  or- 
ganization. This  contention  was  not  sup- 
ported by  a  majority  of  the  delegates, 
and  the  bolt  followed. 
Caley  Elected  in  Ohio 

CLEVELAND,  May  20— Fred  H.  Caley 
has  been  elected  president  of  the  Ohio 
State  Automobile  Association.  He  has 
been  secretary  of  the  organization,  work- 
ing for  its  interests  simultaneously  with 
those  of  the  Cleveland  Automobile  Club 
and  the  Cleveland  Automobile  Dealers 
Association,  of  which  he  has  been  secre- 
tary. Caley  has  divorced  himself  from 
trade  interests  and  vdll  give  his  entire 
attention  from  now  on  to  owner  inter- 
ests in  Ohio. 

At  the  meeting  of  the  association  reso- 
lutions were  adopted  to  wage  a  deter- 
mined fight  against  automobile  stealing 
and  to  oppose  any  further  legislative  ef- 
forts to  saddle  unjust  burdens  on  motor- 
ists in  the  form  of  special  taxes. 
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Racine  Tire  Claims 
to  Be  Paid  in  Fnll 


M.  A.  M.  A.  Members  Report 
Further  Sales  Increase 

NEW  YORK,  May  25— Another  sharp 
increase  in  sales  by  members  of  the 
Motor  and  Accessory  Manufacturers  As- 
sociation was  recorded  in  April.  The 
total  was  $33,830,000  as  compared  with 
$28,670,000  in  March,  $22,720,000  in 
February  and  $17,330,000  in  January. 
The  increase  for  April  over  March  was 
about  18  per  cent.  The  total  of  past 
due  accounts  showed  an  increase  of  about 
2  per  cent  in  April,  bringing  the  total  to 
approximately  $3,000,000.  There  was  a 
decline  of  V/i  per  cent  in  the  total  of 
notes  outstanding,  bringing  the  figure  to 
about  $2,500,000. 


Commonwealth  Receiver 

Disposes  of  Contracts 

CHICAGO,  May  22— A  receiver  has 
been  appointed  for  the  Commonwealth 
Motor  Co.  by  the  Federal  Court  here 
upon  application  of  a  number  of  cred- 
itors, whose  claims  aggregate  $35,000. 
The  company  was  organized  a  few  years 
ago  to  manufacture  the  Commonwealth 
car,  which  later  was  discontinued.  Re- 
cently the  company  has  been  manufac- 
turing taxicabs  at  its  plant  at  Rockdale, 
near  Chicago. 

The  material  on  hand  and  the  con- 
tracts of  the  bankrupt  company  have  been 
sold  by  the  receiver,  Edwin  D.  Buell,  to 
the   Checker   Manufacturing   Co. 


Creditors     Will     Receive     Stock 

in  Holding  Branch  of  New 

Company 

RACINE,  WIS.,  May  24— Reorganiza- 
tion of  the  defunct  Racine  Auto  Tire 
Co.  is  being  effected  through  the  incor- 
poration of  a  new  concern  known  as  the 
Racine  Horseshoe  Tire  Co.  under  the 
laws  of  Wisconsin  by  0.  W.  Johnson, 
M.  F.  Eldred  and  F.  K.  Camp.  The 
capitalization  consists  of  1000  shares 
without  par  value. 

The  plan  of  reox-ganization  calls  for 
the  formation  of  two  new  concerns,  one 
a  holding  company  and  the  other  an  oper- 
ating company.  The  former  will  hold  the 
entire  capital  stock  of  the  operating  com- 
pany, which  is  acquiring  practically  the 
entire  property  of  the  defunct  corpora- 
tion. 

The  liabilities  of  the  Racine  Auto  Tire 
Co.,  as  indicated  in  a  statement  issued 
by  the  creditors'  committee,  amount  to 
$1,547,552.  Creditors  will  receive  100 
per  cent  on  claims,  payable  60  per  cent 
in  gold  notes  and  40  per  cent  in  first  pre- 
ferred shares  in  the  holding  company, 
which  will  issue  serial  6  per  cent  gold 
collateral  trust  notes  in  the  sum  of  $1,- 
200,000.  Until  50  per  cent  of  these  notes 
have  been  retired  no  dividends  will  be 
paid  upon  the  common  stock  of  the  hold- 
ing company. 

Start  with  Few  Obligations 

The  operating  company  will  commence 
business  with  practically  no  indebtedness 
or  obligations  of  any  kind  save  first 
mortgage  bonds  amounting  to  $300,000. 
The  balance  sheet  of  this  corporation  will 
show  assets  of  $1,160,913,  with  plant  and 
real  estate  worth  $970,401  additional,  giv- 
ing total  resources  of  $2,131,314. 

All  of  the  stock  of  the  holding  company 
is  placed  in  a  voting  trust  consisting  of 
0.  W.  Johnson,  H.  J.  Haigh,  W.  L. 
Lyall  and  H.  H.  Whitman,  who  repre- 
sent the  principal  creditors  of  the  defunct 
concern. 


N.  A.  C.  C.  MEETING  JUNE  7 
NEW  YORK,  May  23— The  annual 
i». -meting  of  the  National  Automobile 
Chamber  of  Commerce  to  elect  succes- 
sors to  the  directors  whose  terms  have 
expired  will  be  held  at  headquartei's  in 
this  city  June  7.  The  directors  whose 
places  will  be  filled  are  H.  H.  Rice,  J. 
Walter  Drake,  C.  C.  Hanch,  John  N. 
Willys  and  Roy  D.  Chapin.  It  is  prob- 
able that  they  will  be  re-elected.  In 
addition  to  the  election  there  will  be  a 
general  discussion  of  what  is  in  prospect 
for  the  industry  for  remainder  of  year. 


Court  Sustains  Bakelite 

in  Suit  for  Infringement 

CHICAGO,  May  22— The  Redmanol 
Chemical  Products  Co.  has  made  a  set- 
tlement of  the  action  brought  by  the 
General  Bakelite  Co.  against  the  Gen- 
eral Insulate  Co.  for  infringement  in  the 
use  of  Redmanol.  Although  the  action 
was  brought  against  a  customer  it  was 
defended  by  the  Redmanol  company. 

Judge  Chatfield  handed  down  a  deci- 
sion sustaining  the  Bakelite  patents  cov- 
ering the  combination  of  phenol  conden- 
sation products  with  fiber  and  fibrous 
materials,  as  well  as  the  simultaneous 
usp  of  heat  and  pressure  in  the  manu- 
facture of  articles  made  from  these  prod- 
ucts. The  Redmanol  company  has  now 
consented  to  a  decree  and  paid  heavy 
damages  in  liquidation.  It  will  manufac- 
ture henceforth  under  a  license. 
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40,000  Units  Built 
by  G.  M.  C.  ill  April 

Rapid    Rate     of    Production    of 

Cars  and  Trucks  Makes  Deep 

Cut  in  Inventory 

NEW  YORK,  May  22— The  automobile 
and  truck  divisions  of  the  General  Motors 
Corp.  produced  and  sold  approximately 
40,000  units  in  April.  This  total  un- 
doubtedly will  be  exceeded  in  May.  Gen- 
eral Motors  plants  in  the  United  States 
and  Canada  produced  approximately 
115,000  motor  vehicles  in  the  first  four 
months  of  1922.  This  more  than  doubles 
the  production  for  the  same  period  last 
year. 

Chevrolet  heads  the  production  list  and 
is  now  making-  cars  at  the  rate  of  1000  a 
day.  It  is  reported  that  even  with  its 
new  plant  operating  at  capacity,  Cadillac 
is  unable  to  meet  the  demand  for  cars. 
Buick  is  operating  at  65  per  cent  more 
than  last  year  and  is  expected  to  reach  a 
new  high  mark  in  May. 

Earnings  of  the  corporation  for  the 
first  quarter  of  this  year  were  in  excess 
of  $8,000,000.  It  is  expected  the  second 
quarter  will  show  earnings  of  at  least 
$18,000,000.  This  indicates  that  the  cor- 
poration is  rapidly  approaching  the  earn- 
ing basis  established  in  its  most  pros- 
perous period. 

At  the  present  rate  the  common  stock 
will  show  substantial  earnings  for  the 
year.  The  present  rapid  rate  of  produc- 
tion has  made  a  deep  cut  in  the  inventory 
which  has  resulted  in  a  50  per  cent  re- 
duction in  the  floating  debt  since  the 
first  of  the  year,  and  it  is  expected  the 
remainder  will  be  wiped  out  in  two  or 
three  months. 


Industry  Gets  No  Place 

on  U.  S.  Chamber  Board 

WASHINGTON,  May  22— The  automo- 
tive industry  failed  in  its  efforts  to  elect 
C.  E.  Kettering,  W.  0.  Rutherford  and  J. 
Walker  Drake  to  the  directorate  of  the 
United  States  Chamber  of  Commerce  at 
the  annual  convention  here  last  week. 
The  reason  was  that  there  were  too  many 
candidates  from  the  sixth  district,  in 
which  all  of  them  reside. 

The  National  Automobile  Chamber  of 
Commerce  failed  also  to  have  the  Cham- 
ber adopt  specific  resolutions  protesting 
against  the  reimportation  of  motor  vehi- 
cles sold  by  the  Government  in  foreign 
countries,  advocating  the  repeal  of  war 
excise  taxes  and  an  endorsement  of 
Federal  aid  in  highway  construction. 
The  position  taken  in  refusing  to  adopt 
the  resolutions  specifically  was  that  the 
Chamber  already  had  gone  on  record  in 
favor  of  them  in  the  broadest  sense  and 
nothing  was  to  be  gained  by  reiterating 
its  attitude. 
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diet  of  $154,816  in  his  suit  against  the 
General  Motors  Corp.  for  breach  of  con- 
tract. According  to  Abell's  attorney,  the 
engineer  entered  into  a  contract  with  the 
corporation  under  which  it  was  agreed 
that  General  Motors  should  take  a  pat- 
ent applying  to  the  cylinder  valves  of 
automobile  engines  and  pay  Abell  a  mini- 
mum of  $50,000  a  year  for  three  years 
if  they  took  a  contract  with  the  non- 
exclusive license  for  the  use  of  the  pat- 
ent. The  corporation  argued  that  it 
had  not  agreed  to  contract  for  the  license. 
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Lee  to  Meet  Trade 
in  Next  Two  Months 


Detroit  Air  Cooled  Car 

to  Be  Begun  in  90  Days 

DETROIT,  May  23— Production  of  the 
Detroit  air  cooled  car  will  be  started  in 
90  days,  according  to  a  statement  by 
W.  J.  Doughty,  president  of  the  Detroit 
Air  Cooled  Car  Co.  Bids  for  material 
and  parts  are  being  sought  in  1000  lot 
quantities.  Jigs  and  patterns  for  the  car 
are  complete,  Doughty  said,  so  that  the 
company  is  prepared  to  get  into  immedi- 
ate production.  Men  identified  with  the 
Doughty  organization  are: 

G.  R.  Tremolada,  designer  of  the  twin- 
three  engine;  C.  H.  Bennett,  president 
and  general  manager  of  the  Daisy  Air 
Rifle  Co.;  August  Gieseler,  superintendent 
of  the  National  Tool  Co.,  Cleveland;  John 
McArthur,  coach  and  automobile  body 
builder,  Detroit;  Frank  Sanders,  former 
Franklin  distributor,  Chicago;  George 
Gagnier,  Detroit,  and  Earl  B.  Newton, 
secretary-treasurer  Mansfield  Steel  Corp. 
and  treasurer  of  the  King  Trailer  Co., 
Detroit.  L.  M.  Bradley  has  been  named 
advertising  manager. 

A  factory  site  will  be  selected  in  De- 
troit within  a  short  time,  Doughty  said. 
A  phaeton,  coupe  and  sedan  will  be  built 
at  the  start.  The  list  price  on  the  phaeton 
has  been  fixed  tentatively  at  $1,280  and 
the  prices  on  the  closed  models  will  be 
fixed  later. 


WINS  SUIT  AGAINST  G.  M.  C. 

BOSTON,  May  22— A  jury  in  Federal 
district  court  has  awarded  Rollin  Abell 
of  Milton,  a  mechanical  engineer,  a  ver- 


Financing  Companies 

Prepare  for  Meeting 

NEW  YORK,  May  22— Arrangements 
have  been  completed  for  a  meeting  of  the 
National  Association  of  Automobile 
Financing  Companies  at  Indianapolis  on 
June  7  which  is  one  of  the  days  set  for 
the  convention  of  the  National  Asso- 
ciation of  Credit  Men.  The  constitution 
and  by-laws  of  the  financing  association 
will  be  offered  for  approval  at  the 
meeting,  the  business  session  of  which 
will  be  held  a  the  Columbia  Club.  There 
will  be  a  banquet  at  the  Claypool  Hotel 
in  the  evening  at  which  the  speakers  will 
be  Hon.  Charles  A.  Bookwalter,  Walter 
E.  Heller,  Henry  W'arrum,  Fred  A. 
Weber,  Jr.,  and  C.  C.  Stratton. 

Members  who  attend  the  meeting  will 
be  able  to  avail  themselves  of  the  spe- 
cial railroad  rates  offered  for  the  con- 
vention of  the  National  Association  of 
Credit  Men. 

The  arrangements  for  the  meeting 
have  been  made  by  the  Indianapolis 
branch  of  the  National  Association. 
Various  problems  of  vital  importance  will 
be  considered. 


Vip    Planned    \^ill    Take    Him 
from  Coa.st  to  Coa.-st  De- 
li verinj'  Addresses 


WASHINGTON,  May  24— In  order 
that  the  automotive  division  of  the  De- 
partment of  Commerce  may  place  its  fin- 
ger on  the  pulse  of  the  American  auto- 
motive trade,  thus  enabling  it  to  function 
for  the  benefit  of  the  trade,  a  series  of 
addresses  has  been  arranged  by  Gordon 
Lee,  chief  of  the  division. 

The  ultimate  object  of  Lee's  trip,  which 
will  occupy  two  months,  taking  him 
across  the  continent  and  enabling  him  to 
speak  before  practically  all  the  larger 
automotive  organizations  of  the  West, 
is  to  sell  more  automobiles. 

"The  automotive  division  of  the  depart- 
ment may  be  considered  by  the  automo- 
bile industry  as  its  selling  agent,  wher- 
ever and  whenever  a  market  can  be  de- 
veloped," Lee  said,  "and  I  am  making 
this  trip  for  the  purpose  of  explaining 
first  hand  to  the  industry  the  equipment 
of  the  department  to  help  them  in  their 
problems  and  to  find  out  how  we  can 
best  serve  the  automobile  industry." 

Begins  at  New  York 

The  itinerary  up  to  and  including  Aug. 
10  is   as  follows: 

June  12  and  13.  New  York,  befcre  the 
X.  A.  C.  C;  June  14.  15  and  16.  Rochester. 
Chamber  of  Commerce:  June  19.  Des  Moines, 
joint  meeting-,  automobile  club  and  chainh'-r 
of  commerce:  June  20  to  24.  Colorado  Spr  •  - 
annual  meeting  of  the  Automofiv?  Equipp  : 
Association:  June  27.  Denver.  Denver  Civic 
and    Commercial   Association: 

July  6,  San  Dieso.  joint  meeting,  dealers 
association,  chamber  of  commerce  and  auto- 
mobile club;  Jjly  7.  Los  Angeles,  automotive 
trades  association:  July  S.  9  and  lA.  Tosemite 
Va'ley,  joint  meeting  of  the  San  Joaquin 
Automotive  Trades  Association  and  the 
Sacramento  Dealej-s  Association:  July  11. 
Oakland.  California  -Vutomotive  Trad^  Asso- 
ciation: July  12.  San  Francisco.  CalifomU 
.Automotive  Trade  Association: 

July  14.  15  and  16.  Medford.  joint  meet- 
insr.  Southern  Oregon  Automotive  Trades 
Association,  Roseburg.  Grants  Pass.  Ashland 
and  Medford  .Mrticipatinp:  Salem,  joint 
meeting.  Willamette  Valley  Automotive 
Trades  Association  and  the  Cherrians:  July 
IS.  Portland.  Automobile  Dealers  Association: 
July  19  and  20.  Portland,  joint  meeting, 
Portland  Ad  i^lub  and  '.Vomens  Advertising 
Club : 

July  21,  22  and  2.1,  Olympia.  state  con- 
vention. Washington  Automotive  Trades 
Ajssociation:  July  24.  Seattle,  automobile 
dealers  association:  July  2."i,  Ta<v>ma,  joint 
meeting,  dealers  association  and  chamber  of 
commerce:  July  26.  Seattle.  Rotary  Club: 
July  28.  Seattle,  members  council,  chamber 
of  commerce:  July  29.  Spokane,  joint  meeting 
of  the  dealers  association.  Inland  Automobile 
Association   and   chamber  of  commerce: 

Aug.  2,  Butte,  joint  meeting,  dealers 
.association  and  Rotary  Club:  Aug.  4.  Bois. 
dealers  association  and  Rotary  Club;  Aug.  7. 
Salt  Lake  City.  Tntermoimtain  Automotive 
Trades  Association:  Aug.  10,  Sheridan.  Wyo., 
joint  meeting.  Custer  Battlefield  Hiway 
.Association  and    chamber  of   commerce. 


1138 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


May  25,  1922 


Men  of  the  Industry  and  What  They  Are  Doing 


Van  Sicklen  Made  General  Manager 

N.  H.  Van  Sicklen,  who  has  had  an 
intimate  and  influential  connection  with 
motor  cars  since  the  day  the  first  "horse- 
less vehicle"  came  down  an  American 
highway,  has  'been  appointed  general 
manager  of  Apperson  Brothers  Auto- 
mobile Co.  at  Kokomo,  Ind. 

Van  Sicklen's  interest  in  wheels  goes 
far  back  beyond  the  advent  of  the  auto- 
mobile. He  rode  his  first  high-wheel 
bicycle  in  1878;  in  1882  he  won  his  first 
race  and  for  the  next  nine  years  was 
an  important  contender  in  the  series  of 
track  and  road  races  that  swept  the  coun- 
try, getting  more  than  his  share  of  cups, 
medals  and  purses. 

Aside  from  these  activities  he  estab- 
lished a  printing  business  and  in  1890  be- 
gan publishing  The  Bearings,  a  journal 
of  the  bicycle  trade,  which  in  1898  was 
consolidated  with  two  other  papers  and 
became  the  Cycle  Age.  After  he  sold  this 
paper  he  became  a  farmer,  but  returned 
to  the  industry  in  February,  1901,  as 
an  American  Steel  and  Wire  representa- 
tive. 

He  left  this  work  upon  buying  Motor 
Age  from  Samuel  A.  Miles,  and  when  he 
sold  it  in  January,  1908,  after  being  iden- 
tified with  it  for  four  years,  became 
branch  manager  at  Chicago  for  the  Knox 
Automobile  Co.,  helped  develop  the  Auto- 
mobile Blue  Books,  an  interest  he  later 
disposed  of,  and  then  took  charge  of  the 
F.  A.  L.  Motor  Car  Co.,  of  which  he 
continued  the  head  until  the  business  was 
sold.  Van  Sicklen  helped  organize  the 
Chicago  Motor  Club  and  the  Chicago 
Automobile  Association,  and  served  as 
president  of  both  bodies. 

In  February,  1913,  he  began  to  build 
the  Van  Sicklen  speedometer,  wliich  sub- 
sequently was  sold  to  John  N.  Willys  and 
by  him  to  Stewart- Warner.  During  the 
war  he  and  his  organization  were  largely 
occupied  with  the  development  and  manu- 
facture of  special  instruments  for  the 
aviation  departments  of  the  Army  and 
Navy.  Early  in  March  of  this  year  he 
was  appointed  assistant  general  mannsrer 
of  the  Apperson  organization. 

Stutz    Appoints    Crawford 

Charles  F.  Crawford,  who  for  many 
years  has  been  identified  with  the  Cole 
Motor  Car  Co.  as  chief  engineer,  has 
been  appointed  chief  engineer  of  the 
Stutz  Motor  Car  Co.  of  America.  He 
was  chief  engineer  of  the  Cole  concern 
for  seven  years  and  later  became  chief 
engineer  and  vice-president  of  the  Pre- 
mier Motor  Corp.  Later  he  conducted  a 
consulting  engineering  business  and  not 
long  ago  went  back  to  Cole  as  chief 
engineer.  His  successor  at  the  Cole  has 
not  yet  been  announced. 

C.  B.  Phelps,  Jr.,  Goes  to  England 

C.  B.  Phelps,  Jr.,  has  been  appointed 
as  assistant  to  the  managing  director  of 
Dodge  Brothers,  Ltd.,  which  was  organ- 


ized recently  to  handle  Dodge  Brothers 
business  in  the  British  Isles.  He  has 
been  with  the  Dodge  company  since  1916 
with  the  exception  of  two  years  in  the 
Navy,  and  has  had  extensive  experience 
in  both  foreign  and  domestic  merchan- 
dising. He  has  sailed  for  London  vdth 
Joseph  H.  Willson,  the  managing  direc- 
tor. 

Jackson,  Mott's  Assistant 

J.  B.  Jackson,  formerly  with  the  E.  I. 
du  Pont  de  Nemours  &  Co.  of  Wilming- 
ton, Del.,  and  more  recently  connected 
with  the  Buick  Motor  Co.  at  Flint,  has 
become  identified  with  the  central  office 
of  General  Motors  Corp.  as  a  personal  as- 
sistant to  C.  S.  Mott,  vice-president  and 
chief  of  the  advisory  staff. 

Robinson    With    Campbell-Ewald 

Loren  T.  Robinson,  who  has  been  as- 
sistant advertising  manager  of  the  Gen- 
eral Motors  Truck  Co.,  has  resigned  and 
joined  the  Campbell-Ewald  advertising 
agency  in  Detroit.  Robinson  is  a  former 
Detroit  newspaper  man.  While  with 
General  Motors  he  had  charge  of  its 
publication  Truck  Talk  and  a  periodical 
for  sales  agencies.  His  place  will  not 
be  filled  immediately,  according  to  Ad- 
vertising Manager  Baird,  who  says  that 
for  the  present  the  duties  will  be  divided 
among  the  staff. 

R.    M.    Co  whan    Promoted 

R.  M.  Cowhan  has  been  appointed  ex- 
port sales  manager  for  Earl  Motors,  Inc., 
succeeding  Clarence  Thurston,  who  died 
some  time  ago.  He  was  formerly  an 
assistant  sales  manager  at  the  factory 
and  will  continue  the  export  headquar- 
ters there.  Business  in  this  department 
has  'been  showing  a  steady  improvement, 
and  the  company  will  designate  a  part  of 
its  output  for  export  business. 

Stratton  Resigns  as  Sales  Manager 

Frank  S.  Stratton,  who  has  resigned 
as  general  sales  manager  of  the  Grant 
Motor  Car  Corp.  after  an  association 
covering  a  year  and  a  half,  was  previ- 
ously passenger  car  sales  manager  for 
the  Packard  Motor  Car  Co.  He  has  'been 
identified  with  the  industry  since  1912. 
He  has  made  no  announcement  of  his 
plans. 

Rugg  Joins  Dodge  Brothers 

Harry  M.  Rugg  who  for  the  past  year 
las  been  director  of  educational  expan- 
sion of  the  Michigan  State  Automobile 
School,  Detroit,  has  been  made  assistant 
experimental  engineer  for  Dodge  Broth- 
ers. 

New  British  Aviation  Director 

Major-General  Sir  W.  S.  Brancker 
K.C.B.,  A. P.O.,  has  been  appointed  direc- 
tor of  civil  aviation  in  the  air  ministry 
of  Great  Britain. 


Garlent  Now  Works  Manager 

J.  E.  Garlent  has  been  appointed  works 
manager  of  the  Auto  Wheel  and  Gier 
Pressed  Steel  plants  of  the  Motor  Wheel 
Corp.  of  Lansing.  Garlent  assumes 
charge  of  operations  in  both  divisions 
after  considerable  experience  as  works 
manager  of  each  separately.  It  was 
decided  to  combine  the  works  manage- 
ment of  both  under  one  head  for  greater 
efficiency  in  the  operation  of  these  two 
large  units  of  the  corporation.  Before 
joining  Motor  Wheel,  Garlent  was  fac- 
tory manager  for  Hupmobile  and  fac- 
tory manager  of  the  King  plant. 

A.  E.  Hoffman  Given  Dinner 

A.  E.  Hoffman,  director  of  the  Clydes- 
dale Motor  Truck  Co.,  Clyde,  Ohio,  was 
a  guest  at  a  dinner  in  the  Hotel  Mar- 
tinique, New  York,  given  by  several  di- 
rectors and  the  entire  staff  of  employees 
of  the  Clinton  Truck  Sales  Co.,  New 
York,  of  which  he  is  president.  Talks 
on  highway  transport  and  improved  con- 
ditions in  the  motor  truck  industry  were 
made  by  A.  J.  Banta,  general  manager 
of  the  Clydesdale  corporation;  J.  H. 
Baynen,  secretary,  and  R.  Miller,  treas- 
urer of  the  Clinton  Sales  Co.,  J.  V,  Boise 
and  A.  B.  Neiber  of  the  Chatham  and 
Phoenix  National  Bank. 

Griffin  Changes  Companies 

H.  B.  Griffin  has  resigned  as  vice- 
president  of  the  Doehler  Die-Casting  Co., 
Brooklyn.  He  is  well  known  throughout 
the  automotive  industry,  having  been 
connected  with  the  Doehler  company  for 
the  last  fifteen  years.  Griffith  is  now 
associated  with  the  Light  Manufacturing 
&  Foundry  Co.,  in  charge  of  the  sales 
of  the  company's  die  casting  division. 

Hart-Parr  Advances  Bloom 

L.  H.  Bloom,  assistant  sales  manager 
of  the  Hart-Parr  Co.,  Charles  City,  Iowa, 
has  been  promoted  to  general  sales  man- 
ager. He  has  been  identified  with  the 
Hart-Parr  organization  for  the  last  six 
years. 

Neale   Is   Lines   Successor 

A.  W.  Lines  has  resigned  as  sales  man- 
ager of  the  Spencer  Smith  Machine  Co., 
Howell,  Mich.,  effective  June  1.  He  was 
formerly  sales  manager  of  the  Detroit 
Twist  Drill  Co.  and  the  Parker  Rust  Proof 
Co.  His  plans  for  the  future  have  not 
been  announced.  He  is  succeeded  by  J. 
E.  Neale,  formerly  of  Chicago. 

R.  W.  Chalmers  in  District  Work 

R.  W.  Chalmers  has  been  appointed 
district  sales  manager  in  the  Eastern 
territory  for  the  Windsor  gravity  dump 
body  and  the  Trail-Ford  for  the  Automo- 
tive Utilities  Corp.  of  Detroit.  He  was 
formerly  associated  with  tractor  and 
trailer  business  in  a  retail  capacity. 
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McCormick  Visits  Springfield 

Cyrus  H.  McCormick,  works  manager 
of  the  motor  truck  division  of  The  In- 
ternational Harvester  Co.,  visited  the 
Spring-field  vi^orks  a  few  days  ago  and 
conferred  with  Superintendent  C.  H. 
Smart  regarding  production.  McCormick 
has  just  returned  from  a  business  trip 
abroad  during  which  he  visited  France, 
Germany  and  England,  It.  is  expected 
that  orders  for  foreign  shipments  will 
soon  be  placed  with  the  Springfield  plant 
as  a  result  of  his  trip  overseas.  Owing 
to  the  receipt  of  material,  the  Springfield 
works  is  again  able  to  keep  up  to  its 
schedule  of  fifty  high  speed  motor  trucks 
a  day.  Orders  from  municipalities  and 
large  business  concerns  are  being  received 
at  the  local  plant. 

A.  B.  C.  Hardy  Dined 

A  dinner  was  given  by  the  factory  or- 
ganization of  the  Olds  Motor  Works  at 
Lansing  in  honor  of  the  first  anniversary 
of  A.  B.  C.  Hardy,  president  and  general 
manager,  as  chief  executive  of  the  com- 
pany. Hardy  was  presented  with  a  silver 
testimonial  in  appreciation  of  his  leader- 
ship. 

Civic  Work  for  Belnap 

L.  J.  Belnap,  president  of  Rolls-Royce 
of  America,  Inc.,  has  been  named  as 
aeronautical  commissioner  for  the  city  of 
Springfield,  Mass. 

McGonigal  Heads  Cletrac  in  Canada 

S.  A.  McGronigal  has  been  elected 
president  and  managing  director  of  the 
Cleveland  Tractor  Co.  of  Canada,  Ltd., 
succeeding  J.  L.  Hibbard,  resigned.  Mc- 
Gonigal's  connection  with  the  Cleveland 
company  includes  four  years  of  inten- 
sive work  both  at  the  company's  home 
office  and  in  the  field.  He  has  been  assis- 
tant to  the  vice-president  in  charge  of 
sales  and  manager  of  the  company's  At- 
lanta office  as  well  as  sales  manager  of 
the  central  district  comprising  Michigan, 
Indiana,  Kentucky  and  Western  Ohio. 
The  Cleveland  Tractor  Co.  of  Canada, 
Ltd.,  is  located  at  Windsor,  Ont.,  with 
branch  organizations  at  Montreal  and 
Winnipeg  and  distributors  at  the  im- 
portant agricultural  and  industrial  cen- 
ters. 

Loudon   Made   Resident   Engineer 

W.  P.  Loudon,  formerly  of  Pittsburgh, 
has  been  appointed  resident  engineer  of 
the  automotive  equipment  department  of 
the  Springfield,  Mass.,  plant  of  the  West- 
inghouse   Electric   &   Manufacturing  Co. 

Scrimshaw  on  College  Faculty 

Stewart  Scrimshaw,  manager  of  indus- 
trial relations  of  the  Kearney  &  Trecker 
Corp.,  Milwaukee,  manufacturer  of  mill- 
ing machines  and  other  machine  tools, 
has  been  appointed  to  the  faculty  of  the 


college  of  engineering  of  Marquette  Uni- 
versity, Milwaukee.  He  left  May  19  for 
a  tour  of  Europe  to  study  educational  and 
industrial  problems  and  will  assume  his 
new  duties  at  the  university  on  Sept.  1. 

Buell  Directs  Fender  Sales 

C.  D.  Buell  is  now  sales  manager  of  the 
Michigan  Crown  Fender  Co.  of  Ypsilanti 

Walsh  Advertises  Motor  List 

Robert  T.  Walsh  has  been  appointed 
advertising  manager  of  the  Motor  List 
Co.,  and  Arthur  Livingston,  quota  statis- 
tician. Walsh  was  at  one  time  assistant 
advertising  manager  of  the  Ford  Motor 
Co.  and  later  served  as  advertising  man- 
ager of  Maxwell,  King  and  Briscoe.  New 
officers  of  Motor  List  Co.  recently  elected 
are  R.  L.  Polk,  Detroit,  president;  Martin 
Tuttle,  Des  Moines,  vice-president;  Ward 
Gavett,  Detroit,  secretary,  and  R.  L. 
Polk,  Jr.,  Detroit,  treasurer. 

Englebeck   Goes   With   Peerless 

C.  A.  Englebeck,  who  has  been  promi- 
nently connected  with  the  marketing  of 
automobiles  in  Chicago  since  the  early 
days  of  the  industry,  has  been  appointed 
general  manager  of  the  direct  factory 
branch  which  the  Peerless  Motor  Car  Co. 
has  opened  in  Chicago.  He  has  resigned 
as  sales  manager  of  the  Chicago  branch 
of  the  Cadillac  Motor  Car  Co.  to  renew 
his  affiliation  with  R.  H.  Collins,  Peerless 
president,  with  whom  he  was  associated 
while  Collins  was  at  the  head  of  the 
Cadillac  company. 


R. 


Dearing  Succeeds  Whipple 

M.    Dearing    has    been    appointed 


Denver  branch  manager  of  the  Bearings 
Service  Co.,  succeeding  H.  C.  Whipple, 
who  has  resigned.  Previous  to  the  Den- 
ver appointment,  Dearing  was  assistant 
branch  manager  of  the  Chicago  head- 
quarters. 

Frederickson  Joins  Clark 

W.  S.  Frederickson  has  resigned  as 
general  sales  manager  of  the  Hart-Parr 
Co.  to  join  W.  W.  Clark,  former  export 
manager  of  the  company,  in  a  wholesale 
importing  business  with  headquarters  in 
Charles  City,  la. 

O.  E.  Utz  with  Fedders 

0.  E.  Utz,  who  has  become  sales  man- 
ager of  the  Canadian  plant  for  the  Fed- 
ders Manufacturing  Co.,  Buff'alo,  served 
as  purchasing  agent  for  the  Pierce-Arrow 
Motor  Car  Co.  for  twenty  years. 

Gibbons  Is  District  Sales  Head 
Frank  Gibbons  has  been  appointed  dis- 
trict sales  manager  of  the  Cleveland  dis- 
trict for  the  Central  Steel  Co.  of  Mas- 
sillon,  Ohio,  with  headquarters  in  the 
Swetland  Building,  Cleveland.  He  goes 
into  the  Cleveland  district  from  the  gen- 


eral offices  of  the  company  where  he  has 
been  connected  with  the  sales  depart- 
ment for  a  number  of  years.  He  will 
handle  sales  on  the  entire  line  of  Central 
Steel  products. 

Kimball,  Territorial  Manager 

A.  D.  Kimball  has  been  made  manager 
of  the  Detroit  territory  for  the  Wheeler- 
Schebler  Carburetor  Co.,  Indianapolis, 
and  will  be  in  charge  of  factor}'  sales  in 
Michigan.  Kimball  is  well  known  in  auto- 
motive circles  through  his  connection 
with  the  Ball  &  Ball  Carburetor  Co. 
Previous  to  that  association  he  served 
as  engineer  for  the  Fulton  Truck  Co. 

Shea  Sales  Head  for  Amazon 

William  J.  Shea,  formerly  central  dis- 
trict manager  of  the  Portage  Rubber  Co., 
has  been  appointed  sales  manager  of  the 
Amazon  Rubber  Co.  According  to  Shea, 
production  at  the  Amazon  plant  will  be 
more  than  doubled  during  the  present 
month. 

Howard    Leaves    Chandler 

J.  M.  Howard,  for  more  than  six  years 
advertising  manager  of  the  Chandler  Mo- 
tor Car  Co.,  has  resigned,  but  has  made 
no  announcement  as  to  his  future  plans. 
Howard  came  here  from  Washington  and 
formerly  was  a  newspaper  man  in  Vir- 
ginia. His  successor  has  not  been  an- 
pointed. 


Ford  Takes  Branch  Head 

to  Manage  His  Railroad 

INDIANAPOLIS,  Mav  24— Fred  L. 
Rockelman,  for  the  last  three  years  gen- 
eral manager  of  the  Indianapolis  branch 
of  the  Ford  Motor  Co.,  has  been  ap- 
pointed general  manager  of  the  D.,  T.  & 
I.  Railroad  Co.  and  will  take  charge  of 
the  line  at  once,  with  headquarters  in 
Detroit. 

Rockelman  is  37  years  old  out  has 
been  identified  with  the  Ford  organiza- 
tion for  many  years.  He  was  among  the 
first  twenty-five  employees  of  the  Ford 
Motor  Co.,  entering  the  work  as  an  in- 
spector. Late"  he  advanced  to  positions 
in  factory  management,  and  developed 
into  the  sales  end.  For  a  time  he  was 
engaged  in  Ford  agency  work  in  Buf- 
falo and  Seattle.  While  in  Seattle  he 
was  appointed  general  manager  of  the 
Indianapolis  branch. 


CANADIAN  IMPORTS 

MONTREAL,  QUE.,  May  24— Fiom 
1018  to  1922  inclusive  a  total  of  46.484 
passenger  automobiles,  valued  at  $45,- 
749.115,  were  brought  into  Canada,  pay- 
ing a  duty  of  $15,960,121.  In  the  same 
years  7494  motor  trucks  were  imported, 
valued  at  $12,497,714  and  paying  a  total 
duty  of  $4,253,438.  Automobile  parts 
imported  during  the  period  mentioned 
were  valued  at  $47,979,170.  and  these  paid 
duty  to  the  amount  of  $14,808,359. 
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Seiberliiig  Lowers 
Prices  12^/2  Per  Cent 

Company  Will  Also  Absorb  Gov- 
erninent    Excise    Tax    Col- 
lected from  Consumer 


AKRON,  May  24— Frank  A.  Seiberling 
announces  that  a  straight  12%  per  cent 
price  cut  will  be  made  on  all  sizes  of 
Seiberling  and  Portage  sti-aight  side  cord 
tires,  effective  June  1.  This  will  bring 
the  price  of  the  30  x  SV2  Seiberling 
clincher  down  to  $10.  Another  feature 
of  the  price  reduction  is  that  the  Seiber- 
ling company  will  absorb  the  5  per  cent 
Government  excise  tax  which  the  dealer 
heretofore  has  collected  from  the  con- 
sumer in  addition  to  the  regular  retail 
price. 

It  is  stated  that  Seiberling  has  put  into 
effect  in  his  two  plants  advanced  methods 
of  manufacture  which  have  brought  pro- 
duction costs  down  to  a  minimum.  It  is 
claimed  that  the  New  Castle  plant  is  one 
of  the  most  efficient  manufacturing  units 
in  the  world.  Another  factor  in  the  price 
reduction  is  Seiberling's  view  of  the 
future  cotton  and  rubber  markets. 
Seiberling  believes  that  the  day  of  the 
cord  tire  has  arrived  and  he  has  confined 
the  Seiberling  brand  to  that  type. 


Price  of  Fabric  Casings 
Reduced  by  Michelin  Tire 

MILLTOWN,  N.  J.,  May  22— The 
Michelin  Tire  Co.  announces  substantial 
reductions  in  its  fabric  casings.  Some  of 
the  cuts  are: 

SOFT    BEAD    CLINCHER   TYPE 
Size  Old  Price  New  Price 

30  X  3  $12.90  $10.90 

30  X  31/2  14.90  12.75 

STRAIGHT    SIDE  TYPE 
Size                     Old  Price  New  Price 

32  X  4         $26.90        $23.25 

33  X  4  27.90         23.80 

34  X  4  28.90         24.90 


Case  Reduces  Prices 

and  Expands  Its  Line 

RACINE,  May  22— The  Case  Thresh- 
ing Machine  Co.  announces  reductions  on 
both  its  open  and  closed  types  of  Model  X. 
The  5-passenger  pliaeton  formerly  quoted 
at  $1,890  is  now  priced  at  $1,790,  and  the 
sedan  formerly  listed  at  $2,790  now  sells 
for  $2,690.  A  roadster  priced  at  $1,750 
and  a  brougham  at  $2,550,  this  model, 
are  now  being  brought  out. 

The  company  has  replaced  its  Model 
V  with  a  new  model  to  be  known  as  W. 
The  7-passenger  phaeton  is  pi'iced  at 
$2,250,  the  5-passenger  or  sport  roadster 
at  $2,200,  the  coupe  at  $2,850  and  the 
7-passenger  sedan  at  $3,250. 
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of   model    F    IVa-ton,    which    remains   at 
$1,675.     The  new  and  old  prices  are   as 

follows: 

Old  Price  New  Price 

Model    1    2-ton $2,150  $2,250 

Model    J    2' 2-ton 2,550  2,650 

Model  K  31/2-ton 3,550  3,650 

Model    M    5-ton 4,000  4,100 


Earl  Increases  Price 

on  Three  Models  $100 

DETROIT,  May  20— Prices  on  Earl 
cars  in  three  models  have  been  increased 
$100,  the  phaeton  now  being  listed  at 
$1,095  and  the  sedan  and  brougham  at 
$1,795.  The  price  of  $1,485  on  the  spe- 
cial roadster  remains  as  formerly.  In 
April  Earl  prices  were  reduced  from 
$1,185  in  the  phaeton  and  $1,895  in  the 
closed  models. 

The  company  notes  that  orders  have 
grown  larger  steadily  despite  the  in- 
crease, which  is  ascribed  to  higher  cost 
of  manufacturing,  notwithstanding  the 
volume  pi'oduction  which  has  now  been 
reached. 


CHEVROLET  COUPE  REDUCED 

DETROIT,  May  22— The  Chevrolet 
Motor  Co.  has  announced  a  reduction  in 
the  price  of  its  "490"  coupe  from  $875  to 
$850. 


MINNEAPOLIS  TRACTORS  LOWER 

HOPKINS,  MINN.,  May  22— The  Min- 
neapolis Threshing  Machine  Co.  has  re- 
duced the  prices  of  its  farm  tractors. 
The  list  follows: 

Old  Price  New  Price 

12-25-hp $900  $800 

17-30-hp 1,675  1,600 

22-44-hp 3,000  2,650 

35-70-hp 4,150  3,850 


GARY'S  PRICES  HIGHER 

GARY,  IND.,  May  19— The  Gary  Mo- 
tor Corp.  has  increased  the  price  of  all 
models  of  its  trucks,  with  the  exception 


Lincoln  Motors  Building 
New  Touring  Car  Deluxe 

DETROIT,  May  23— Lincoln  Motor  Co. 
will  make  first  shipments  in  June  of  a 
new  deluxe  7-passenger  touring  car,  the 
price  of  which  has  been  fixed  at  $3,800. 
The  new  model  is  a  companion  to  the 
phaeton  and  roadster  deluxe  on  which 
the  company  has  been  in  production  since 
last  summer  and  the  prices  on  which  are 
also  $3,800.  This  line  is  independent  of 
the  regular  production  model,  the  price 
on  which  remains  at  $3,300,  as  fixed  im- 
mediately after  the  sale  to  the  Ford  in- 
terests. 

Production  at  Lincoln  is  now  approxi- 
mately thirty  cars  daily,  dependent  on 
the  receipt  of  materials  and  bodies,  the 
latter  being  still  a  heavy  drawback  to  a 
steady  flow  of  cars.  Lincoln  's  served 
by  a  number  of  body  makers,  according 
to  model,  but  because  of  the  semi-custom 
nature  of  the  work,  it  is  difficult  to  get 
deliveries  in  the  quantity  required. 

Henry  Ford  is  spending  much  of  his 
time  at  the  Lincoln  factory  consulting 
with  the  Lelands,  in  whose  hands  the 
active  management  remains.  Changes  in 
the  layout  and  arrangement  of  factory 
equipment  are  continuing,  and  some  new 
equipment  is  being  added  with  an  eye 
to  facilitating  output. 


May  25,  1922 

New  Rail  Rates  Aid 
Makers  and  Buyers 

Interstate  Commerce  Commission 
Orders  10  Per  Cent  Reduc- 
tion in  Freight  Cost 


NEW  YORK,  May  25— The  horizontal 
reduction  in  freight  rates  ordered  by  the 
Interstate  Commerce  Commission,  aver- 
aging 10  per  cent,  will  result  in  material 
savings  not  only  to  the  automotive  in- 
dustry but  to  purchasers  of  motor  vehi- 
cles. It  has  been  estimated  that  the 
freight  bill  for  a  normal  year  on  ship- 
ments of  finished  passenger  cars  and 
trucks  approximates  $100,000,000.  A  10 
per  cent  reduction  will  mean  a  saving 
of  about  $10,000,000,  or  an  average  of 
about  $5  on  an  annual  production  of  2,- 
000,000  vehicles. 

No  statistics  have  been  compiled 
showing  how  much  freight  is  paid  in 
a  year  by  the  various  branches  of  the 
automotive  industry  on  the  shipment  of 
supplies  and  raw  materials,  but  it  is  be- 
lieved it  would  amount  to  another  $100,- 
000,000. 

Inasmuch  as  purchasers  of  cars  and 
trucks  now  have  the  freight  from  the 
factory  added  to  the  price  of  the  vehicle, 
they  will  profit  directly  by  the  reduction 
in  rates. 

The  reduction  will  make  a  saving  of 
from  $15  .  to  $30  a  car,  according  to 
weight,  on  shipments  from  Detroit  to  the 
Pacific  Coast,  and  of  from  $5  to  $10  a 
car  on  shipments  from  the  Detroit  terri- 
tory to  New  York. 

It  is  believed  the  railroads  will  accept 
the  reduction  ordered,  and  they  are  asked 
to  inform  the  Interstate  Commerce  Com- 
mission not  later  than  May  31  whether 
the  findings  will  be  carried  into  effect 
without  formal  order  by  the  commission. 

For  all  practical  purposes  the  new  rates 
are  those  in  effect  Aug.  25,  1920,  prior  to 
the  granting  of  an  increase  at  that  time 
by  the  I.  C.  C. 

The  decision  of  the  commission  that 
rates  should  be  reduced  was  unanimous, 
although  some  of  the  commissioners  ex- 
pressed the  belief  that  a  reduction  of  10 
per  cent  would  have  no  positive  influence 
in  lowering  the  cost  of  living,  stimulat- 
ing industry  or  ameliorating  economic 
conditions. 


EXPORT  LUNCHEONS  RESUMED 

NEW  YORK,  May  24— The  monthly 
luncheons  of  the  New  York  export  rep- 
resentatives of  the  National  Automobile 
Chamber  of  Commerce  will  be  resumed 
here  on  June  29,  the  last  Thursday  in 
the  month.  George  F.  Bauer,  secretary 
of  the  N.  A.  C.  C.  foreign  trade  commit- 
tee, in  announcing  their  resumption  to- 
day, said  that  the  meetings  would  be 
opened  to  all  automotive  export  officials 
and  invitations  will  be  sent  to  members 
of  the  Motor  and  Accessory  Manufactur- 
ers* Association,  the  Rubber  Association 
of  America  and  other  allied  organiza- 
tions. 


May  25,  1922 

Uniformity  in  (Colors 
of  Lights  Endorsed 

American  Engineering  Standards 

Committee  Starts  Movement 

for  Standardization 
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NEW  YORK,  May  23— A  movement 
for  standardized  colors  for  traffic 
signals  for  highways,  buildings,  etc.,  was 
started  to-day  by  the  American  Engi- 
neering Standards  Committee,  which 
called  a  meeting  attended  by  delegates 
of  more  than  fifty  associations  inter- 
ested in  such  work.  The  meeting  went 
on  record  as  favoring  a  program  of  na- 
tional uniformity  in  colors  of  lights  used 
as  signals  by  night  and  non-luminous 
colors  used  as  day  signals. 

The  plan  is  not  only  to  standardize 
colors  for  day  and  night,  but  the  position 
of  different  colored  lights  when  used  for 
signal  purposes. 

The  meeting  was  represented  by  prac- 
tically all  associations  connected  with 
the  automotive  industry,  as  well  as  asso- 
ciations representing  railroads,  trolley 
companies,  safety  engineers,  electrical  en- 
gineers. Bureau  of  Standards,  Bureau  of 
Public  Roads  and  many  other  organiza- 
tions. An  international  character  was 
added  by  the  presence  of  the  Canadian 
Engineering   Standards    Associations. 

General  Recommendations  Adopted 

No  definite  action  was  taken  at  to-day's 
meeting  beyond  adopting  a  series  of  gen- 
eral recommendations  to  outline  the  scope 
of  the  work.  A  sectional  committee  of 
the  American  Engineering  Standards 
Committee,  composed  of  delegates  from 
all  interested  organizations,  is  to  be  ap- 
pointed to  carry  out  the  details  of  the 
work. 

The  recommendations  accepted  at  to- 
day's meeting  were  as  follows,  the  dele- 
gates first  going  on  record  as  favoring 
national  uniformity  in  the  use  of  colors 
for  traffic  signals: 

1 — The  use  of  colored  lights  on  all  vehicles 
using-   the  highways. 

2 — Their  use  on  signals  along  highways 
and  its  curbs,  both  for  permanent  and 
temporary    purpose.s. 

3 — Their  use  for  highway  crossings  for 
steam   and   electric  railways. 

4 — A  co-ordinated  relation  of  color, 
position,    form    and   number   of  signals. 

5 — A  co-ordinated  relation  to  sysiems  of 
flashing,   or  similar  signals. 

6 — Colors    for    non-luminous    signals. 

7 — Recommendations  on  the  use  of  colors 
for  emergency  signals. 

8 — Methods  of  specifyine:  oi-  defining  colors 
for   other   signal   purposes. 

9 — Any  other  uses  for  which  color  should 
be  employed  as  signals. 

Change  to  Yellow  Opposed 

It  was  planned  by  chairmen  who  had 
drafted  the  agenda  that  the  question  of 
sig-nals  for  steam  railroads  and  electric 
railroads  would  be  considered  in  connec- 
tion with  those  for  highways,  but  strong 
opposition  was  brought  forth  by  the  rail- 
road and  trolley  interests  with  the  result 
that  recommendation  No.  3  was  elimi- 
nated from   consideration,  except  where 


3,700  PASSENGER  CARS  PRODUCED  IN  1899: 

TOTAL  OF  1,514,000  If  ERE  BUILT  LAST  YEAR 

NEW 

YORK,     May 

22 — Interesting    si 

tatistics    with 

reference    to 

the    automotive 

Industry 

are  contained 

in   the   1922   Issue   of    Facts   and 

Figures,    the    annual   year   book       | 

of   the   National    Automobile    "hamber  of   Commerce,    wh 

ich    Is    now   on 

press.      In    view 

of  the   fact    that    if    passenger   car    production    continues 

at    anything 

like    the    present 

rate,   a   new   record   will 

be   established    in 

1922,   the  following    table  sh 

owing   passenger 

car   prodi 

iction   and   wholesale   value  since 

1899  Is   valuable: 

Year 

Number 

.  Wholesale  Value 

Year 

Number 

Wholesale  Value 

1899. .. 

3.700 

$4,750,000 

1915. . . . 

.     813,618 

$565,978,950 

19C4.. 

..       21,281 

23,634,367 

1916 

.1,493,617 

797,469,353 

1909. . 

.  .     127,731 

158,918,506 

1917 

.1.740,792 

1,053.505.781 

1910. . 

..     181,000 

213,000,000 

1918.... 

.     926,383 

801.937,925 

1911.. 

..     199,319 

240,770,000 

1919... 

.1,657,652 

1,461,785,925 

1912... 

.  .     356,000 

335,000.000 

1920... 

.1,883.158 

1,809,170.963 

1913. 

..     461,500 

399,902,000 

1921. . .. 

.1,514,000 

1,093,918.000 

1914. . 

.  .     543,679 

413,859,373 

Motor  truck   production   and    wholesale 

value  for  years  since   1904 

follows: 

Year 

Number 

Wholesale  Valie 

Year 

Number 

Wholesale  Value 

1904. . 

411 

$946,947 

1915 

74,000 

$125,800,000 

1909.. 

3,255 

5,230.023 

1916.... 

90.000 

157,500.000 

1903  to  1910  10,374 

20,485,500 

1917.... 

.     128.157 

220.982.668 

1911.. 

10,655 

22,292,321 

1918.... 

.     227.250 

434,168,992 

1912... 

22,000 

43,000.000 

1919.... 

.     316,364 

423,326  621 

1913. . 

.  .       23,500 

44,000,000 

1920 

.     322,039 

423,756,715 

1914. . 

25,375 

45,098,464 

1921 .... 

.     154,550 

166.082,000 

highways    cross   steam    or    trolley    lines. 

The  question  of  railroads  favoring  the 
elimination  of  the  red  tail  light  from 
the  automobile  was  suggested  and  met 
with  opposition.  Railroad  interests  were 
not  looked  upon  favorably  as  wanting 
to  keep  entirely  out  of  this  research  on 
railroad  signals  and  yet  attempting  to 
dictate  the  lights  that  highway  vehicles 
should  carry.  This  matter  will  have  to 
be  carried  to  a  solution  in  the  sectional 
committee. 

The  necessity  for  an  international 
standardization  of  color  for  traffic  sig- 
nals was  suggested  and  this  will  doubt- 
less be  considered  by  the  sectional  com- 
mittee. 

Some  delegates  went  so  far  as  to  rec- 
ommend that  in  an  investigation  of  this 
character  the  possibility  of  standardizing 
in  all  forms  of  transportation,  namely, 
marine,  air,  railways,  trolleys,  highways, 
etc.,  should  be  broadly  considered. 


Cleveland  Radiator  Co. 

Succeeds  Old  Division 

CLEVELAND,  May  24— The  Cleveland 
Radiator  Co.  has  been  organized  to  suc- 
ceed the  Cleveland  radiator  division  of 
the  Sparks-Withington  Co.  H.  K.  Hall, 
formerly  general  manager  of  the  Sparks- 
Withington  property,  will  be  president 
and  treasurer.  E.  S.  Weidle,  vice-presi- 
dent and  sales  manager,  formerlv  was 
Cleveland  branch  manager  of  the  McCord 
Manufacturing  Co.  of  Detroit,  and  L.  V. 
Grantier,  the  chief  engineer,  also  was 
formerly  connected  with  the  McCord  as 
the  assistant  chief  engineer.  D.  .\.  Bird, 
superintendent  of  the  Sparks-Withing- 
ton Co.,  will  be  production  manager. 

The  organization  and  plant  now  are 
complete,  and  both  tubular  and  cellular 
radiators  are  in  production.  The  output 
now  is  about  250  radiators  a  day. 


Maibolini  Overruled 
ill  Fight  on  Sale 

SANDUSKY,  OHIO,  May  24— Objec- 
tions to  confimiation  of  the  sale  of  the 
assets  of  the  Maibohm  Motors  Co.  to  a 
creditors'  committee  headed  by  E.  G. 
Kirby  of  Cleveland,  filed  by  H.  C.  Mai- 
bohm, president  of  the  old  company,  and 
F.  W.  Gushing,  the  vice-president,  have 
been  overruled. 

Maibohm  and  Gushing  informed  Ref- 
eree in  Bankruptcy  Belford  that  the  cred- 
itor.-' committee  for  which  Kirby  acted 
represented  only  a  part  of  the  creditors 
and  that  if  a  new  sale  was  ordered  a 
larger  bid  would  be  made.  Maibohm 
saic'  he  was  willing  to  file  a  bond  against 
loss.  It  was  bi'ought  out  at  the  hearing 
that  Storey  &  Co..  New  York  brokers, 
were  back  of  the  Maibohm  propos;.l.  It 
is  understood,  that  they  had  plans  under 
way  for  reorganization  of  the  company 
by  issuing  $500,000  in  bonds  and  acquir- 
ing from  the  Mercer  Motors  Go.  the  man- 
ufacturing right'  for  the  Simplex  car. 
which  would  have  been  put  out  in  a  modi- 
fied form  at  a  moderate  price. 

The  creditors'  committee  which  bid  in 
the  property  last  week  represented  more 
than  80  per  cent  of  the  creditors.  It 
proposes  to  turn  the  assets  over  to  a  new 
Ohio  corporation  known  as  the  Arrow 
Motors  Co. 

It  is  understood  Maibohm  may  appeal 
to  Federal  Judge  Killits. 


Sue  Insurance    Directors 

ROCK  RAPIDS,  IOWA.  May  24— 
Charging  that  seven  Rock  Rapids  resi- 
dents, former  directors  of  the  Inter- 
state Automobile  Insurance  Co..  de- 
frauded the  company  of  $347,500.  E.  H. 
Hoyt,  receiver,  has  secured  an  order  to 
bring  action  to  recover  that  amount. 
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Improvement  Is  Real, 
Milwaukee  Bank  Says 


Parts  and  Equipment  Makers  in 

District  Are  Operating  at 

Capacity 

MILWAUKEE,  May  22— Constantly 
increasing  production,  which  is  carrying 
passenger  car  factories  to  within  100  per 
cent  of  normal  operations,  and  manu- 
facturers of  automotive  parts  and  equip- 
ment to  the  limit  of  capacity  to  make 
deliveries  according  to  specifications,  is 
the  distinct  feature  of  the  automotive 
industries  at  this  time  in  the  Milwaukee 
and   Wisconsin   district. 

Testimony  that  the  improvement  up 
to  this  time  has  'been  real  and  not  in  any 
way  artificial  or  fictitious  is  adduced  by 
the  research  experts  of  Milwaukee's  larg- 
est bank,  the  First  Wisconsin  National, 
which  in  the  May  number  of  Business  and 
Financial  Comment,  a  monthly  summary 
of  local  conditions  issued  by  the  bank, 
says : 

"Automotive  parts  and  accessories 
manufacturers  continued  to  have  good 
business  during  the  past  month.  Em- 
ployment in  this  group  increased  5  to  10 
per  cent  during  the  month  of  April,  and 
this  has  been  accentuated  so  far  in  May." 

Conservative  View  Taken 

The  summary  then  takes  a  conserva- 
tive view  and  says: 

The  seasonal  nature  of  the  automobile 
business,  however,  has  to  be  taken  into  con- 
sideration. Prom  about  June  1,  activity 
generally  slows  down  and  starts  up  again 
in  August.  Despite  the  good  showing  of  the 
automobile  companies  for  the  last  two 
months,  it  is  too  early  to  assume  that  this 
will  be  a  year  of  spectacular  motor  car 
production  except   for   a  few  concerns. 

Delving  into  retrospect  and  prospect, 
the  summary  says: 

Study  of  automobile  statistics  has  de- 
veloped the  fact  that  for  several  years  new 
demand  has  centered  on  the  low  and  mediam- 
priced  cars.  It  would  be  interesting  to  find 
out  the  progression  of  buying  from  the  lower 
to  the  medium  and  higher-priced  cars.  There 
must  be  a  more  or  less  regular  tendency 
for  buyers  to  go  from  a  cheap  to  a  m*-  lijm- 
priced  car,  but  the  number  who  gro.duate 
into  the  higher-priced  class  is  natural'y  much 
smaller.  The  production  and  registration 
figures  show  that  the  expensive  car  class 
has  increased  relatively  little  for  the  past 
five  or  six  years. 

Good  Bus  Outlook 

Regarding  the  motor  truck  industry, 
the  review  says: 

Production  and  sales  of  motor  trucks  have 
been  making  slower  progress  than  is  the 
case  with  passenger  cars.  On  the  other 
hand,  however,  the  possibilities  of  passenger 
and  freight  transportation  by  motor  bus  or 
truck  are  just  beginning  to  be  realized. 
Heretofore  the  railroad  and  traction  lines 
have  occupied  the  field  of  mass  transpor- 
tation as  distinguished  from  the  indivlaual 
service  of  the  automobile.  Now  we  appear 
to  be  coming  into  a  period  when,  for  dis- 
tance.s    within    a    radius    of    100    miles,     the 


CEISTRAL  CHINA  GETS 
ITS  FIRST  TRACTOR 

WASHINGTON,  May  22— The 
first  tractor  ever  used  in  central 
China  was  included  in  a  shipment 
of  American  agricultural  machin- 
ery recently  received  at  Hankow, 
the  Department  of  Commerce  has 
been  informed  by  Consul  General 
Heintzleman. 

The  order  was  placed  through  an 
American  house  at  Hankow  in  con- 
nection wilh  the  development  by 
a  group  of  Chinese  capitalists  of 
13,000  acres  of  land  in  northern 
Honan  on  the  Yellow  River.  The 
promoters  intend  first  to  undertake 
the  cultivation  of  peanuts.  If  the 
machinery  just  received  proves  sat- 
isfactory, additional  orders  will  be 
placed. 


truck  and  bus  will  to  some  extent  supersede 
Or  supplement  rail  transportation. 

Tangible  evidence  of  the  improved  po- 
sition of  passenger  car  and  parts  factors 
in  this  as  well  as  other  districts  in  the 
United  States  is  provided  by  the  reports 
coming  daily  from  various  industries, 
telling  of  progress  of  a  substantial  sort. 


Orders  Keeping  Plants 

Running  at  Top  Speed 

(Continued  from  page  1132) 

to  be  prepared  for  emergencies  and 
with  commitments  only  for  short 
terms  they  vi^ill  be  able  to  turn 
around,  no  matter  what  happens. 

Skilled  automotive  labor  is  scarce 
in  the  principal  centers,  such  as  De- 
troit, Cleveland  and  Indianapolis, 
and  many  young  men  who  returned 
to  the  farms  when  they  were  laid  off 
during  the  slump  of  1920  are  going 
back  to  the  factories.  The  conse- 
quence is  that  farm  help  is  getting 
scarce,    especially   in   Michigan. 

Up  to  the  present  motor  vehicle 
builders  have  not  begun  to  bid 
against  each  other  for  factory  help 
as  they  have  in  other  boom  days. 
They  are  operating  on  a  much  small- 
er margin  of  profit  than  they  did 
then  and  if  labor  costs  go  up  mate- 
rially it  will  be  necessary  to  raise 
car  prices.  Metals  are  somewhat 
higher  than  they  were  a  few  weeks 
ago  and  parts  prices  have  stiffened 
since  makers  cleaned  up  their  inven- 
tories  and   partly  fabricated   stocks. 


STUTZ  DEALERS  TO  MEET 

INDIANAPOLIS,  May  24— The  custom 
of  holding  sales  conventions  during  the 
week  of  the  500-mile  international  sweep- 
stakes will  be  followed  by  but  one  Indian- 
apolis factory  this  year.  The  Stutz  Motor 
Car  Co.  of  America  will  hold  a  three-day 
sales  convention  May  29  to  31  inclusive. 


May  25,  ID 22       i 

Rail  Official  Urges 
Roads  Aid  Shipments 

Circular  Outlines  Helpful  Meas- 
ures— To  Add  More  Auto- 
mobile Freight  Cars 


NEW  YORK,  May  22— The  traffic  de- 
partment of  the  National  Automobile 
Chamber  of  Commerce  has  been  informed 
that  M.  J.  Gormley,  chairman  of  the  car 
service  division  of  the  American  Rail- 
way Association,  has  sent  to  all  mem- 
bers a  circular  calling  attention  to  the 
extraordinarily  heavy  shipments  of  auto- 
mobiles. The  circular  states  that  it  is 
highly  important,  in  order  to  fully  sup- 
ply rail  transportation,  for  the  heavy  au- 
tomobile shipments  that: 

(1)  Automobile  cars  be  moved  promptly, 
loaded  or  empty,  to  owners  or  nearest  auto- 
motive   producing    territory. 

(2)  Cars  be  not  loaded  with  traffic  which 
takes  them  out  of  route  either  to  the  owner 
or  to  the  territory  where  this  equipment  is 
required    for   automotive    loading. 

(3)  Automobile  cars  be  not  loaded  Avith 
commodities  such  as  cement,  lime,  plaster 
and  other  bulk  freight  that  leaves  a  residue 
of  dust  in  the  car  that  will  damage  the  finish 
of  automobiles  when  later  used  for  that 
loading.  Many  hundreds  of  automobile  cars 
have  been  rejected  at  automobile  plants  for 
this  reason,  and  in  view  of  the  generally 
ample  supply  of  other  suitable  equipment 
Bucli  service  for  automobile  cars  is  not 
justified. 

(4)  Owners  give  such  special  attention 
as  may  be  necessary  to  the  repair  of  auto- 
mobile cars  to  keep  suflficient  number  in 
service    to   supply    demands. 

Additional  substantial  orders  for  auto- 
mobile freight  cars  have  been  placed  by 
the  railroads.  The  Missouri  Pacific  is 
planning  to  build  2000  which  will  be 
reinforced  for  double  decking.  The 
Southern  Railroad  has  ordered  500,  and 
the  Chesapeake  &  Ohio  100.  The  St. 
Louis  and  Southwestern  is  building  350 
in  its  own  shops,  and  the  Chicago,  Mil- 
waukee &  St.  Paul  proposes  to  build  500. 


OLD  KNOX  OFFICERS  INDICTED 

MT.  VERNON,  OHIO,  May  22— Indict- 
ments charging  embezzlement  and  viola- 
tion of  the  Ohio  blue  sky  laws  have  been 
returned  against  five  former  officers  and 
directors  of  the  Knox  Tire  &  Rubber  Co. 
The  men  indicted  are  F.  D.  Spencer,  E. 
Scott  Cannell,  D.  E.  Frantz,  V.  V.  Hender- 
shot  and  C.  B.  Carpenter.  The  five  are 
charged  with  the  embezzlement  of  an 
amount  aggregating  $26,200.  The  blue 
sky  law  indictments  supersede  similar 
indictments  found  a  year  ago,  which  were 
declared  to  be  faulty. 


TRAFFIC  TO  JOIN  MERGER 

ST.  LOUIS,  May  22— Stockholders  of 
the  Traffic  Motor  Truck  Corp.  have  rati- 
fied the  plan  calling  for  the  transfer  of 
all  the  assets  of  the  company  to  the  As- 
sociated Motor  Industries,  Inc.,  which,  in 
turn,  will  assume  all  the  liabilities  of  the 
Traffic  Corporation.  Stock  of  the  truck 
company  will  be  exchanged  for  securities 
of  the  Associated  Motor  Industries. 
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Working   on  Fisk   Contract 

PONTIAC,  MICH.,  May  24— The  tire 
mold  department  of  the  Wilson  Foundry 
&  Machine  Co.  is  being  worked  at  ca- 
pacity on  a  schedule  which  is  expected 
to  last  until  fall.  The  company  closed 
a  large  contract  during  the  winter  with 
the  Fisk  Rubber  Co.,  which  will  prohmbly 
not  be  completed  until  September. 

Efforts  are  being  made  to  boost  the 
production  of  Knight  engines  for  the 
Willys-'Overland  Co.  to  176  daily,  which 
is  25  in  excess  of  the  largest  prediction 
for  production  in  the  Knight  plant  when 
it  was  removed  here  from  Elyria.  At 
present  the  production  runs  around  100 
daily.  Night  shifts  are  being  put  on  to 
reach  the  higher  figure.  The  Overland 
engine  department  maintains  a  fairly 
steady  schedule  in  the  vicinity  of  400 
daily. 

Seiberling  Speeding  Up 

BARBERTON,  OHIO,  May  24— Oper- 
ations of  the  new  Seiberling  Rubber  Co.'s 
plants  here  and  at  New  Castle,  Pa.,  have 
been  speeded  up  to  2400  tires  a  day,  in- 
cluding over  1500  Seiberling  cords  made 
at  the  Barterton  plant.  The  New  Castle 
plant  is  making  Portage  tires  exclusively 
for  Seiberling. 

While  orders  for  large  size  tires  now 
are  being  filled  immediately,  production 
is  behind  orders  for  small  sized  Seiber- 
ling tires.  The  estimated  net  profits 
of  the  company  for  April  were  $25,000, 
while  profits  this  month  are  expected  to 
reach  $100,000.  As  there  is  $800,000  of 
8  per  cent  preferred  stock  outstanding 
on  which  the  annual  dividend  aggregates 
$64,000,  the  company  will  more  than  earn 
the  dividend  for  the  year  this  month. 

Rolls-Royce   Program   Enlarged 

SPRINGFIELD,  MASS.,  May  24— As 
orders  are  running  ahead  of  production 
5t  the  Rolls-Royce  plant  here  an  in- 
creased rate  of  output  for  June  is  sched- 
uled, notwithstanding  the  big  May  ex- 
pansion. The  company  has  leased  the' 
large  six-story  factory  building  of  the 
Knox  Motors  Co.  for  the  manufacture 
of  bodies. 

This  branch  of  production  is  being  or- 
ganized under  George  W.  Kerr,  superin- 
tendent of  coach  work,  and  it  is  expected 
the  plant  will  be  in  full  operation  by  the 
latter  part  of  June.  Mudguards  are  the 
first  item  to  be  made  in  this  building  and 
others  will  be  added  until  practically  the 
entire  body  work  for  the  Rolls-Royce  car 
will  be  done  in  the  building. 

Fyrac  Gains   102  Per  Cent 

ROCKFORD,  ILL.,  May  24— The  Fyrac 
Manufacturing  Co.,  manufacturer  of 
spark  plugs,  reports  a  102  per  cent  in- 
crease in  sales  for  April,  1922,  over 
April  of  last  year.  Orders  received  thus 
far,  the  factory  states,  make  it  a  cer- 
tainty that  May  will  be  an  even  bigger 


MORE   MEN  AT  WORK 

DETROIT,  May  22— Additional 
workers  to  the  number  of  5217 
were  engaged  last  week  by  the 
members  of  the  Employers  Asso- 
ciation. This  brings  the  total  to 
a  new  high  mark  of  164,106,  as 
compared  with  118,497  for  the  same 
week  in  1921  and  189,000  for  the 
same  week  in  1920. 


month  than  April.  The  company  is  plan- 
ning production  on  that  basis  and  its 
factory  is  working  full  time  continuously. 

Durant  Working  on  Plant  at  Oakland 

OAKLAND,  CAL.,  May  24— Announce- 
ment is  made  by  R.  C.  Durant  that  with- 
in 60  days  from  May  15  the  factory  of 
the  Durant  Motors  Co.  of  California, 
now  being  erected  in  this  city,  will  be  in 
operation.  The  plant  is  being  built  at  a 
cost  of  approximately  $3,000,000,  says 
the  announcement,  and  has  300,000  sq.  ft. 
of  floor  space,  with  capacity  for  an 
annual  output  of  50,000  cars.  Employ- 
ment will  be  furnished  for  800  to  1000 
men,  with  an  ofiice  force  of  200.  The 
annual  payroll  at  the  start  will  be  $2,- 
000,000  a  year,  according  to  this  an- 
nouncement. 

50  Franklins  Daily 

SYRACUSE,  May  25— A  production 
schedule  of  fifty  cars  a  day  will  be  started 
May  29  by  the  Franklin  Automobile  Co. 
This  basis  of  permanent  production  will 
be  the  largest  in  the  history  of  the  com- 
pany, except  for  a  short  time  about  two 
years  ago  when  the  plant  here  produced 
cars  at  the  rate  of  fifty-five  a  day.  The 
schedule  has  been  forty-five  cars  a  day. 

Packard   at  Highest   Point 

DETROIT,  May  23— The  Packard  Mo- 
tor Car  Co.  is  now  at  the  highest  pro- 
duction and  sales  point  of  its  career,  ac- 
cording to  a  signed  statement  by  Presi- 
dent Alvan  Macauley.  New  orders  are 
developing  in  increasing  volume,  the 
statement  said,  and  indications  are  that 
the  peak  has  not  been  reached. 

Wills    Expands    Factory    Space 

DETROIT,  May  24— C.  H.  Wills  & 
Co.  have  taken  over  the  building  formerly 
occupied  by  the  Illinois  Tool  Co.,  which 
adjoins  the  Wills  plant  at  Marysville,  and 
will  operate  it  as  a  department  of  the 
Wills  factory.  A  large  number  of  men 
will  be  added  to  the  payroll. 

Transport  Surpasses  Records 

MOUNT  PLEASANT,  MICH.,  May  22 
— Transport  Truck  Co.  reports  that  the 
total  number  of  orders  placed  by  distribu- 
tors for  April  delivery  topped  the  record 
of  any  corresponding  month  in  previous 
years   of   Transport   history. 


Spring  Demand   Heavy 

MILWAUKEE,  May  2.>— At  present 
lack  of  body  production  facilities  is  keep- 
ing the  output  of  the  Nash  Four  at  Mil- 
waukee to  55  or  60  cars  a  day,  it  being 
necessary  to  transfer  cars  for  finishing. 
When  the  company's  new  shop  is  finished, 
this  will  be  eliminated  and  the  Nash  Four 
will  be  practically  a  100  per  cent  Mil- 
waukee product.  The  Kenosha  plant  is 
now  making  97  per  cent  of  the  Nash  Six 
under  one  roof. 

The  Harvey  Spring  &  Forging  Co., 
Racine,  Wis.,  has  brought  production  up 
to  100  per  cent  of  ultimate  capacity  and 
is  not  able  to  accept  all  orders  tendered, 
especially  car  manufacturers'  equipment 
business.  The  call  from  the  wholesale 
and  jobbing  trade  for  springs  is  ver>' 
heavy,  while  contracts  from  passenger  car 
makers  is  taxing  capacity  to  the  utmost. 

Motor   Wheel  Adds   to   Plant 

LANSING,  MICH.,  May  24— Taxed  to 
capacity  by  orders  which  have  neces- 
sitated overtime  production  in  both  the 
wood  and  steel  wheel  departments,  as 
well  as  in  the  Gier  Stamping  plant,  the 
Motor  Wheel  Corp.  has  let  a  contract 
for  the  construction  of  two  additional 
units. 

Work  will  start  immediately  on  both 
these  additions,  the  completion  of  which 
in  about  sixty  days  will  not  only  release 
space  in  the  present  plants  needed  for 
various  departmental  expansion,  but  will 
furnish  a  very  considerable  amount  of 
added  manufacturing  space. 

Oakland    Business   General 

PONTIAC,  MICH.,  May  24— April 
sale-  by  the  Oakland  Motor  Car  Co.  were 
larger  than  in  September,  1920,  which 
was  the  second  largest  month  in  the  his- 
tory of  the  company,  according  to  C.  J. 
Nephler,  general  sales  manager.  Sales 
for  the  first  half  of  May  were  66  per  cent 
in  excess  of  the  same  period  in  April, 
and  it  is  stated  that  orders  are  coming 
from  all  sections  of  the  country  rather 
than  from  any  particular  territory. 

Hard   to  House  Employees 

ALMONT.  MICH..  May  24— The  Al- 
mont  Manufacturing  Co.,  making  gray 
iron  castings,  has  experienced  such  a 
rush  of  business  that  it  has  been  neces- 
sary to  promote  a  housing  campaign  in 
the  town  to  provide  quarters  for  addi- 
tional employees.  Twenty-five  residences 
are  now  under  way  on  property  near  the 
plant. 

Maxwell  at  Top  Speed 

DETROIT.  May  24— The  Maxwell  Mo- 
tor Corp.  will  go  into  production  on  a 
basis  of  400  cars  a  day  for  the  remainder 
of  May.  The  company  now  has  a  sec- 
ond assembly  chain  in  operation  and  is 
working  at   top   speed. 
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FINANCIAL  NOTES 


Packard  Motor  Car  Co.  comparative  bal- 
ance sheet  as  of  Feb.  28,  1922.  sbows  ac- 
counts receivable  on  that  date  of  $2,523,594, 
as  compared  to  $3,290,994  on  Aug.  31.  1921; 
inventories  of  $16,778,062,  against  $21,230,445; 
cash  $3,890,950.  compared  to  $4,523,716,  and 
deferred  installments,  notes  and  bills  receiv- 
able $1,466,827,  against  $1,144,260.  The  ac- 
counts payable  and  payrolls  were  $428,659 
on  Feb.  28  and  $2,188,270  on  Aug.  31.  On 
Feb.  28,  1922,  net  tangible  assets  applicable 
to  the  common  stock  amounted  to  $26,516,806, 
or  $22.31  per  share  of  $10  par  value. 

Chandler  Motor  Car  Co.  for  the  four  months 
to  May  1  earned  in  excess  of  $1,000,000.  In 
this  month  and  June  it  expects  to  earn  a 
similar  amount.  On  280.000  shares  of  capital 
stock  this  is  the  equivalent  of  just  over  $7  a 
share.  The  company  will  have  more  than 
earned  its  $6  annual  dividend  with  a  slight 
margin  to  spare,  in  the  first  six  months,  leav- 
ing earning  power  of  the  second  half  year 
available  for  strengthening  surplus  account, 
which  in  1921  was  drawn  down  $2,300,000  in 
the  maintenance  of  dividends. 

Moon  Motor  Car  Co.  is  marketing  through 
a  syndicate  composed  of  Lage  Brothers  & 
Co.  and  William  H.  Colvin  &  Co.  of  Chicago 
60,000  shares  of  a  total  of  154,213  shares  out- 
standing of  no  par  value  common  stock  at 
$9.50  a  share.  This  stock  has  always  been 
closely  held  and  has  never  before  been  offered 
to  the  public.  Application  will  be  made  to 
list  the  stock  on  the  New  York  curb. 

Hudson  Motor  Car  Co.  has  declared  an 
initial  dividend  of  5-3  cents  a  share  on  the 
capital  stock,  payable  July  1  to  stock  of 
record  June  20.  The  company  when  incor- 
porated issued  in  compliance  with  the  state 
laws  of  Michigan  100  shares  of  $10  par  stock. 
A  dividend  of  $2.50  a  share  has  been  declared 
on  this  stock,  payable  on  the  same  date  as 
the  capital   stock  dividend. 

Republic  Motor  Truck  Co.,  Inc.,  announces 
that  all  coupons  on  its  first  mortgage  and 
collateral  trust  7  per  cent  serial  notes, 
which  matured  May  1,  1922,  and  Nov.  1, 
1921,  will  be  paid  upon  presentation  at 
Bankers  Trust  Co.,  New  York.  Also  six 
months'  interest  at  the  rate  of  7  per  cent 
will  be  paid  upon  Series  "B"  notes,  which 
matured    Nov.    1,    1921. 

Hood  Rubber  Co.  reports  sales  for  1921  of 
$2.'5,844,436,  against  .$32.867,'000  in  1920  and 
$25,444,016  in  1919.  Sales  for  the  first  three 
months  of  1922  were  $5,767,965,  for  the  same 
period  of  1921  they  were  $4,376,293.  Regular 
dividends  for  15  months  amounting  to  $921.- 
750  were  paid  on  preferred  and  common,  leav- 
ing a  -substantial  surplus. 

Martin-Parry  Body  Co.'s  preliminary  earn- 
ings statement  for  April  shows  a  net  income 
of  approximately  $250,000,  compared  with  less 
vhan  $100,000  in  the  corresponding  month 
last  year.  New  orders  show  an  increase  of 
approximately  100  per  cent  over  those  booked 
for  the  same   period  in  1921. 

Stewart-Warner  Speedometer  Corp.'s  S  i)er 
cent  convertible  bonds,  which  will  mature 
on  March  1,  1926,  have  been  called  for  re- 
tirement on  Sept.  1  at  104  and  interest. 
There  are  $1,850,000  of  the  bonds  outstand- 
ing. The  company  has  decided  to  anticipate 
the  maturity. 

Detroit  Air  Cooled  Car  Co.  has  been  given 
authority  by  the  IMichigan  Securities  Com- 
mission to  sell  stock  in  the  state.  The  com- 
pany, which  is  incor)>oratod  imder  Delaware 
laws,  has  a  capital  of   $1,200,000. 
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Lee  Rubber  &  Tire  Co.  for  the  first  quarter 
of  1922  reports  net  earnings  of  $139,360, 
against  $77,742  for  the  same  period  last  year. 
The  quarterly  dividend  calls  for  the  payment 
of   i;75,000. 

Mack  Trucks,  Inc.,  estimates  net  protits  in 
April  to  be  in  excess  of  $300, OOM,  equitable  at 
the  annual  rate  of  about  $S  a  share  on  the 
common  stock. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


Duiing  last  week  call  money  was  much 
easier  ruling  at  31/2  per  cent  throughout 
most  of  the  week.  The  range  was  from 
3  per  cent  to  3%  per  cent,  as  compared 
with  SV2  per  cent  to  bVz  per  cent  in  the 
previous  week.  There  was  some  relaxa- 
tion noted  in  time  money,  the  range 
being  from  4  per  cent  to  4^^  per  cent 
for  all  maturities  up  to  six  months,  as 
compared  with  4%  per  cent  in  the  previ- 
ous \veek.  This  ease  in  time  money  was 
displayed  despite  Government  with-- 
drawals  from  local  institutions  amounting 
lO  $18,000,000,  and  a  shipment  of  gold  to 
the  amount  of  $1,000,000  to  India.  The 
prime  commercial  rate  remained  un- 
changed at  4%  per  cent. 

The  Federal  Reserve  statement  of  May 
17  showed  a  decrease  of  $151,000  in  gold 
reserves  but  an  increase  of  $1,308,000  in 
total  reserves.  Total  bills  on  hand  de- 
creased $14,284,000,  total  earning  assets 
$36,806,000,  and  deposits  $3,167,000. 
Federal  Reserve  notes  in  circulation 
.showed  a  decline  of  $12,530,000  to  $2,- 
146,656,000,  which  marks  the  lowest  level 
since  August  31,  1918.  As  a  result  of 
these  changes  the  reserve  ratio  increased 
from  77.3  per  cent  to  77.6  per  cent. 

For  the  month  of  April  the  output  of 
bituminous  coal  amounted  to  15,780,000 
tons,  or  a  little  less  than  one-third  of 
the  March  production.  This  is  the  small- 
est production  of  bituminous  coal  for 
any  month  in  the  last  ten  years.  Up  to 
the  close  of  the  sixth  week  of  the  strike 
(May  13)  the  total  output  of  coal  since 
the  strike  began  was  23,826,000  tons  of 
bituminous  and  39,000  tons  of  anthracite. 
In  the  corresponding  period  of  the  1919 
strike,  anthracite  mines  working  to  ca- 
pacity produced  11,816.000  tons.  The 
bituminous  mines  which  remained  in 
oneration  contributed  29.329  000  tons, 
making  a  total  of  41,145,000  tons.  It 
must  be  noted,  however,  that  1919  was 
a  "boom"  year  and  the  willingness  of 
industrial  plants  to  pay  high  prices  in 
order  to  ensure  continuous  operation  at 
full  capacity  led  to  a  greater  effort  on  the 
part  of  the  mine  owners  to  provide  the 
coal  necessary  in  spite  of  the  strike  con- 
ditions. 


TAXICAB  COMPANY   INSURED 

OMAHA,  May  24— The  Zurick  General 
Accident  &  Liability  Insurance  Co.  has 
issued  to  the  Yellow  Cab  &  Baggage  Co. 
of  this  city  a  policy  for  $760,000,  indemni- 
fying it  against  accident. 
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Program  Submitted 
by  Tractor  Makers 

Advanced    Plans    for    Educating 
Farmer  Proposed  to  Depart- 
ment of  Agriculture 

WASHINGTON,  May  23— An  educa- 
tional program  to  educate  the  American 
farmer  to  power  tractors  and  other  power 
driven  farm  equipment  has  been  pro- 
posed to  the  Department  of  Agriculture 
by  the  National  Association  of  Farm 
Equipment  Managers.  The  program,  if 
adopted  and  carried  out  by  the  depart- 
ment, it  is  declared,  will  be  one  of  the 
most  advanced  plans  ever  advocated  for 
the  successful  farmer. 

Primarily  the  program  as  outlined, 
which  will  be  submitted  to  Secretary 
Wallace,  is  one  of  educating  the  farmer 
to  use  power  farm  equipment  instead 
of  horse  and  mule  power.  If  the  De- 
partment will  adopt  some  sort  of  program 
to  disseminate  information  showing  the 
relative  cost  of  horse  power  vs.  mechani- 
cal power,  the  National  Association  of 
Farm  Equipment  Managers  has  agreed 
to  compile  statistics  on  the  relative  cost, 
working  in  co-operation  with  the  in- 
dustry. 

In  discussing  the  program  to-day,  F. 
R.  Todd,  vice-president  of  the  Deering 
company,  Moline,  111.,  said: 

The  thing-  in  a  nut  shell,  which  we  have 
proposed  to  the  Department  of  Agriculture, 
is  to  educate  the  farmer,  through  its  vari- 
ous mediums  available,  to  power  equipment. 
Statistics  already  available  show  that  power 
equipment  is  far  superior  to  horse  power 
and  there  is  no  way  of  estimating  what  the 
farmer  loses  annually  by  his  continued  use 
of  horses  and  mules  to  till  his  land,  as  com- 
pared to  what  the  cost  is  under  the  most 
improved    methods   of   mechanical   farming. 

Wish    Government    Appropriation 

The  idea  of  educating  the  farmer  to 
mechanical  equipment  will  be  under  the 
active  supervision  of  the  tractor  and 
thresher  department  of  the  association 
which  has  offered  its  services  to  the  de- 
partment, and  which,  it  was  stated  to-day 
by  Todd,  will  follow  up  the  idea  placed 
before  the  agricultural  officials  in  an  en- 
deavor to  secure  an  appropriation  for 
the  department  in  furthering  the  use  of 
mechanical  equipment  on  farms. 

Guy  H.  Hall  has  been  chosen  by  the 
tractor  and  thresher  department  to  rep- 
resent that  association  in  co-operating 
with  the  Government.  Hall  was  selected 
because  he  is  a  director  of  the  National 
Institute  of  Progressive  Farming,  with 
headquarters  in  Chicago.  He  will  act  as 
liaison  officer  of  the  association  in  co- 
operatin.g  with  the  Department. 

The  delegation  of  equipment  manufac- 
turers in  addition  to  Hall  and  Todd  was 
composed  of  Finley  P.  Mount  of  the  Ad- 
vance-Rumely  Co...  La  Porte,  Ind.,  and 
J.  B.  Bartholomew  of  the  Avery  Plow 
Co.,  Peoria,  111. 

A  full  report  of  the  final  recommenda- 
tions made  by  this  committee  and  the 
action  taken  by  the  department  will  be 
made  tD  the  association  at  an  early  date. 
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Arrow  Tool  &  Manufacturing  Co.,  BrulKt- 
Iiort,  Conn.,  will  channc  its  n;imc  on  June  1 
and  do  business  under  the  name  of  the 
Forsbeig  Manufacturing  Co.,  the  change  be- 
ing due  to  the  fact  that  another  company, 
longer  in  the  field  but  doing  the  .same  char- 
acter of  business,  uses  the  word  "Arrow"  in 
its  name  and  trademark.  The  Forsberg  com- 
pany will  continue  making  tools  and  special 
machinery.  There  will  be  no  change  either 
in  the  ownership  or  management  of  the  com- 
pany. A  modern,  up-to-date  press  room  has 
been  addedi  to  the  company's  plant  to  take 
care  of  orders  for  stampings  and  sheet  metal 
specialties  in  large  quantities. 

Simms  Foundry  Co.  of  Racine,  Wis.,  has 
effected  a  consolidation  with  the  Racine  Fur- 
nace &  Foundry  Co.,  and  the  merged  con- 
cerns have  been  jointly  reincorijorated  as 
the  Simms  Foundry  Corp.,  with  $200,000  cap- 
ital. The  combined  capacity  of  the  two 
plants  is  .50  to  60  tons  a  day,  with  a  normal 
force  of  300  operatives.  Officers  of  the  new 
company  are:  President.  Horace  R.  Simms; 
first  vice-president,  .1.  Harvey  Manny,  Chi- 
cago: second  vice-president,  Griffith  G. 
.Tones;  secretary,  George  L.  Buck;  treasurer, 
James  V.  Rohan. 

G.  F.  Armstrong,  president  of  the  Arm- 
strong Rubber  Co.,  has  purchased  the  Martin 
Tire  &  Rubber  Co.  at  West  Haven,  Conn., 
and  incorporated  it  under  the  name  of  the 
West  Haven  Rubber  Co.,  with  the  same 
officers  that  are  now  serving  with  the  Arm- 
strong company.  Production  will  center  on 
cord  tires,  the  plant  having  a  present  capacity 
of  about  200  daily.  Armstrong  Rubber  Co.  is 
now  making  additions  to  its  Garfield,  N.  J., 
plant  that  will  increase  its  present  output  of 
.'lOO  a  day. 

Johns-Manvllle,  Inc.,  and  the  Johns-Pratt 
Co.  announce  that  after  June  XTt  each  com- 
pany will  manufacture  and  market  its  re- 
spective products  separately.  The  forrrer 
corporation  has  acted  as  exclusive  selling 
agents  for  the  products  manufactured  by  the 
latter  for  a  number  of  years.  It  is  felt  now, 
the  companies  state,  that  the  greatest  econ- 
omy to  all  interested  will  be  in  direct  sale 
by  the  manufacturer  through  organized  dis- 
tributors. 

Rotary  Tire  &  Rubber  Co.'s  plant  at 
Zanef^ville,  Ohio,  which  is  in  the  hands  of 
Guy  Winegarner  as  receiver,  will  probably 
not  be  put  into  operation  in  the  immediate 
future.  Previous  to  the  appointment  of  a 
I'eceiver  prospects  were  bright  foi'  the  re- 
organization of  the  company,  and  there  was 
a  likelihood  that  the  plant  would  be  pur- 
chased by  the  Studebaker-Wulff  Co.  of 
(^olumbus,  but  these  negotiations  fell 
through. 

P.  E.  Werner,  formerly  of  .\kron  but  now 
of  Kansas  City,  has  purchased  the  Kansas 
City  Tire  &  Rubber  Corp  .  which  has  been 
in  the  hands  of  a  receiver  since  May,  1919. 
The  plant,  which  is  equipped  for  the  manu- 
facture of  tires  and  tubes,  has  been  leased 
since  the  receivership  by  the  Rubber  Manu- 
facturing Co.,  of  which  Werner  if;  the  head. 
Werner  has  also  assumed  management  of  the 
Sioux  City  Tire  &  Manufacturing  Co. 

Harmon  D.  Palmer,  chief  engineer  of  the 
Kissel  Motor  Car  Co.,  Hartford.  Wis.,  has 
been  granted  patents  on  a  new  design  of  cast 
steel  spring  hanger  to  overcome  rattling 
and  other  noises.  The  patent  has  been 
assigned  to  the  Kissel  company,  which  is 
equipping  its  cars  with  the  nev/  device  as 
stock  equipment. 
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Lomar  Manufacturing  Co.,  Middletown, 
<^»hio,  manufacturer  of  fchock  absorbers,  has 
i)(  en  incorporated  in  Ohio  for  $100,000,  all 
common  stock.  The  officers  are:  C.  W. 
.Shartle,  Jr.,  Middletown,  president  and 
general  manager;  Tom  Randolph,  Houston, 
Texas,  vice-president  and  director;  L.  L. 
I^omar,    Middletown,    general    superintendent. 

Kelly-Sprlngfleld  Tire  Co.  cf  New  York 
has  executed  a  lease  of  the  first  and  se'-ond 
stories  of  a  large  building  in  Milwaukee  for 
warehouse  and  gen-ral  headquarters  pur- 
poses.    The  lease  is  for  a  period  of  ten  years. 

Unique  Storage  Battery  Co.  has  begun 
the  manufacture  of  storage  batteries  at  its 
plant  in  Buffalo.  W.  F.  McClashan  is  presi- 
dent and  A.  A.  Brehm,  secretary  of  the 
company. 

Federal  Motor  Co.'s  plant  at  Indianapolis, 
formerly  occupied  by  the  Empire  Motor  C^ar 
Co.,  is  being  placed  in  readiness  for  occu- 
pancy by  the  Frontenac  Motor  Co.  of 
America. 

Anderson  Spring  Lubricator  Co.,  Inc.,  an- 
nounces its  removal  to  its  new  home.  Revere 
Parkway  at  Spring  Street,  Everett  Station 
(49),   Boston. 

Paramount  Rubber  Consolidated,  inc.,  an- 
nounces that  it  ha.s  removed  its  executive 
ofllces  to  its  factory  at  Little  Falls,  N.  J. 
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Stutz  Reports  Net  Loss 
of  $632,370  at  End  of  1921 

NEW  YORK,  May  25— The  Stutz  Mo- 
tor Car  Co.  of  America  for  the  year 
ended  Dec.  31,  1921,  reports  a  net  loss 
of  $632,370,  after  expenses,  inventory 
losses,  etc. 

There  was  a  decided  change  in  the 
balance  sheet  at  the  end  of  1921  as  com- 
pared with  the  end  of  1920.  The  inven- 
tory was  reduced  from  $3,049,238  to 
$1,890,608,  while  accounts  and  notes  re- 
ceivable declined  from  $285,297  to  $75,- 
222.  Current  liabilities  including  notes 
were  $302,482,  as  compared  with  $1,339,- 
871  at  the  close  of  the  previous  year. 

In  his  report  to  stockholders,  William 
M.  Thompson,  president  of  the  company, 
reviews  conditions  in  the  automobile  mar- 
ket last  year.  He  states  that  the  efforts 
of  the  corporation  and  its  officers  have 
been  centered  almost  entirely  on  problems 
of  manufacturing  and  sales  efficiency,  and 
describes  improvements  in  the  car. 


DURANT   PLANT   ANNIVERSARY 

LANSING,  May  24— The  Lansing  plant 
of  Durant  Motors  celebrated  its  first 
anniversary  yesterday  by  turning  out 
123  cars.  A  year  ago  the  site  which  the 
plant  now  occupies  was  an  apple  orchard. 
In  that  period  +he  factory  has  been  built 
and  substantial  production  reached.  The 
output  will  be  increased  as  rapidly  as 
possible. 


REGAL   TIRE   IN    LIQUIDATION 

SHERBROOKE,  QUEBEC,  May  23— 
Shareholders  of  the  Regal  Tire  &  Rub- 
ber Co.  have  been  advised  that  the  com- 
pany has  been  officially  placed  in  liquida- 
tion and  it  is  most  likely  that  the  prop- 
erty will  be  offered  for  sale  in  the  near 
future.  The  Red  Arrow  people  will 
probably  secure  the  property. 


It  is  in  those  steel  products  of  which 
representative  tonnages  enter  ir.to  automo- 
tive consumption  that  tight  conditions  pre- 
vail with  reference  to  the  supply,  so  much 
so  that  In  sheets,  for  Instance,  premiums 
are  becoming  more  and  n-.ore  frequent.  It 
Is  true  that  in  isolated  Instances  premiums 
have  also  been  paid  by  the  oil  industry  for 
tank  plates  needed  for  'mmediate  construc- 
tion of  storage  tanks.  Price  conditions 
surrounding  steel  products  chiefly  entering 
into  the  building  industry  and  railroad 
equipment  compared  with  those  prevailing 
for  the  steel  products  which  the  automotive 
industries  require  are,  however,  relatively 
easy.  Of  course,  there  are  some  very  good 
reasons  for  this  state  of  affairs.  Having 
bought  earlier  in  the  year  from  hand  to 
mouth  and  steadfastly  avoided  all  commit- 
ments  for  deferred  deliveries,  automotive 
buyers  could  hardly  hope  that  when  the  tide 
turned  they  would  find  the  stee!  producers 
in  a  mood  to  make  sacrifices  for  the  sake  of 
accommodating  them. 

Costs  of  production  have  not  declined. 
If  any  change  has  taken  place  in  the  last 
few  weeks,  it  has  been  in  th-  opposite 
direction.  Freight  rates  are  still  high  and 
the  fuel  situation,  while  not  critical,  entails 
additional  cost  burdens.  Moreover,  jn  soite 
of  the  slow  formation  of  a  premium  market 
on  some  products,  the  bulk  of  the  steel  that 
is  now  being  shipped,  billed,  and  paid  for 
was  sold  at  prices  that  did  not  ease  the  load 
of  financing  perceptibly.  The  last  few  days, 
however,  have  witnessed  a  return  to  con.' 
ditions  that  can  net  help  but  result  in  further 
accentuation  of  the  tight  fit  of  supply  and 
demand,  especially  in  the  sheet  market. 
Automotive  purchasing  agents,  as  in  the 
days  of  the  post-armistice  flurry,  are  again 
waiting  on  sales  managers  and  begging,  hat 
in  hand,  for  early  shipments.  The  "price  no 
object"'    attitude    is    once   more   to   the   fore. 

It  is  just  two  years  ago  that  $75  was  con. 
sidered  a  low  price  fo--  open-hearth  sheet 
bars  and,  while  to-day's  quotations  are  less 
than  ore-half  that  level,  conditions  bear 
much  resemblance  to  those  hectic  days. 
Again  we  hear  of  negotiations  by  passenger 
motor  c^r  builders  for  she;t  bar  tonnages 
to  be  delivered  to  non-integrated  rolling  mills 
for  conversion.  Certain  it  is  that  the  steel 
market,  in  so  far  as  the  automotive  in- 
dustry's requirements  are  concerned.  :»  once 
more     dominated     by     the     seller. 

Pig  Iron.— The  market  which  is  now  20 
to  25  per  cent  higher  than  it  was  three 
months  ago.  continues  stronjr.  the  Chicago 
foundry  market  now  being  on  a  $23  base. 
There  are  still  qirte  a  number  of  furnaces 
out  of  blast  and  i^roduotion  could  be  materi- 
ally increased.  Some  English  iron  h.is  begun 
to    come    in. 

Steel.— Xonintegrated  sheet  rollers  fight 
shy  of  naming  a  thlnl  qi;  irter  price  for  full- 
finished  r.utomobilo  sheets,  but  in  one  quarter 
a  5  cent  price  has  been  forecasted,  based 
on  a  $oS  sheet  bar  market.  .-Vs  intimated 
several  weeks  ago  in  this  report,  prices  foj 
bolts  and  nuts  have  been  advanced  10  per 
cent.  Some  strin  steel  interests  now  ask 
3.7.">f.  base  Pittsburgh,  for  cold-rolled  and 
quotations  for  hot -rolled  i-ange  all  the  way 
from    2    to    2. ^-iv.    Fittsburgh. 

Aluminum. — Some  of  the  importers  are 
now  asking  I9c  for  9S  to  S9  per  cent  virgin 
ingots,  but  others  continue  to  name  18  50<'. 
Automotive  demand  is  broader. 

Copper. — Fractional  advances  have  taken 
place  in  copper,  copper  products  and  brass. 
Good  demand  from  the  automotive  industries 
is    noted. 
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SHOWS 

Nov.  13-18  —  Chicago,  Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 

Association. 

FOREIGN     SHOWS 

March  10-July  31 — Tokio,  Japan. 

Peace  Exhibition. 
May  —  Shanghai,    Exhibition   of 

Road  Building   Material. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 

May  6-21 — Scheveningen,  Auto- 
mobile Show. 

May  24  -  June  5  —  Barcelona, 
Spain,  Automobile  Show 
under   Dealers'    Direction. 

May  28-June  5 — Prague,  Motor 
Show.     Hotel  de  Ville. 

July  1-24 — London  (Olympia), 
Aircraft   Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Calendar 
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its  in  Connection  with  the 
Brazilian  Centenary  As- 
socciagao  Automobilista 
Brazileria. 

Sept.  15-20— The  Hague,  Auto- 
mobile  Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition. Sociedad  Rural 
Argentina. 

Oct.     4-15  —  Paris,    Automobile 
Show,  Grand  Palais. 

Nov.  3-11  —  London  (Olympia), 
Automobile    Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower.  War- 
wick Road,   Coventry. 


November — Buenos  Aires,  Ar- 
gentina, Annual  Exhibi- 
tion, Automovil  Club 
Argentine. 

RACES 

May  30  —  Indianapolis,  Inter- 
national  Sweepstakes. 

July  15  —  Strasbourg,  French 
Grand  Prix. 

CONVENTIONS 

May  19-20 — St.  Louis,  Annual 
Meeting  of  the  American 
Automobile   Association. 

May  22-25 — New  York,  Palisades 
Interstate  Park.  Second 
National  Conference  on 
State  Parks,  Bear  Moun- 
tain Inn. 

June  11-15 — Milwaukee  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

June  19-20  —  Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 


June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 

June  26-JuIy  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28-Sept.  2  —  Detroit 
National   Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer Meeting  of  Society  of 
Automotive  Engineers. 
Detroit,  May  19.  The 
Pennsylvania  section  will 
hold  an  outing  at  Torres- 
dale  or  a  body  meeting  on 
May  25. 


Highway  Conference 
Appoints  Committee 

WASHINGTON,  May  24— -Discussion 
preliminary  to  a  series  of  conferences 
between  Federal,  state  and  automotive 
engineering  officials  to-day  resulted  in 
the  appointment  of  a  standing  commit- 
tee to  meet  on  call  of  the  chairman  to 
study  the  whole  question  of  motor  vehi- 
cle restrictions. 

The  conferees  discussed  the  necessity 
of  developing  roads  from  an  economic 
standpoint  and  advantageous  mainte- 
nance standards  of  weights,  sizes,  loads 
and  weight  distribution,  advisability  of 
seasonal  restrictions,  and  if  advisable  by 
whom  they  should  be  made.  Overloading 
and  overspeeding  also  were  taken  up. 

In  regard  to  highway  finance,  the  ad- 
vantages and  disadvantages  of  the  pres- 
ent system  were  discussed.  Advisability 
of  laying  down  a  uniform  program  as 
between  states  and  the  proper  distribu- 
tion of  the  cost  of  highways  were  gone 
into  by  the  conferees,  but  action  was  de- 
ferred pending  further  discussion. 

The  following  were  named  as  a  stand- 
ing committee  to  consider  the  problems 
involved  at  a  series  of  conferences,  the 
first  of  which  will  last  two  days  and 
will  be  subject  to  call  of  the  chairman: 

T.  H.  McDonald,  chief  of  the  Bureau  of 
Public  Roads,  chairman;  C.  H.  Bennette 
of  the  Connecticut  Highway  Depart- 
ment; William  0.  Uhler  of  the  Penn- 
sylvania Highway  Department;  J.  H. 
Mullen  of  the  Minnesota  Highway  De- 
partment; N.  J.  Machall  of  the  Maryland 
Highway  Department;  George  P.  Cole- 
man of  the  Virginia  Highway  Depart- 
ment; W.  C.  Markham  of  the  Kansas 
Highway  Department;  R.  D.  Chapin,  W. 
T.  White,  A.  J.  Brosseau,  George  M. 
Graham,  Alvan  Macauley  and  Pyke  John- 
son. 

"There  is  not  very  much  that  can  be 
said  of  what  we  accomplished  at  to-day's 
meeting,"  Chapin  said,  "but  the  big  thing 
is  that  for  the  first  time  in  the  history 


of  the  automotive  industry  representa- 
tives of  that  industry  have  met  with 
Federal  and  state  officials  to  discuss  com- 
mon problems,  and  to-day's  meeting  is 
but  the  first  of  a  series  of  conferences 
out  of  which  a  great  deal  is  expected  to 
come." 


Canada  Sent  2312  Cars 

Overseas  During  April 

WASHINGTON,  May  24— The  April 
exports  of  passenger  cars  from  Canada 
totaled  2312,  with  a  value  of  $1,368,222, 
while  overseas  truck  shipments  num- 
bered 96,  with  a  value  of  $41,663.  Parts 
shipments  were  valued  at  $100,884. 

These  figures,  just  received  from  Can- 
ada, were  announced  to-day  by  the  auto- 
motive division  of  the  Bureau  of  For- 
eign and  Domestic  Commerce.  The 
shipments  in  March  were  2983  passenger 
cars  valued  at  $1,731,886;  176  trucks  val- 
ued at  $81,982,  and  parts  valued  at  $61,- 
562. 


DEDICATE  BATCHELDER  PARK 

SUMMIT,  N.  J.,  May  22— A  tract  of 
10,000  acres  of  land  on  top  of  Baltusrol 
Mountain  has  been  dedicated  as  Batchel- 
der  Park  in  memory  of  the  late  Amos  G. 
Batchelder,  for  many  years  secretary  of 
the  American  Automobile  Association, 
who  was  killed  in  an  army  ambulance  air- 
plane crash  at  Indian  Head,  Md.,  May 
28,  1921.  Part  of  the  property  was  the 
home  of  Batchelder  and  is  now  occupied 
by  his  wife  and  daughter.  The  land 
was  dedicated  for  building  purposes  and 
was  named  by  Miss  Marion  Spooner, 
laughter  of  F.  E.  Spooner,  secretary  of 
the  Old  Timers'  Club. 


ACCESSORY    MAKERS    EXPAND 

SPRINGFIELD,  OHIO,  May  23  — 
William  F.  Nutt,  president  of  the  Victor 
Products  Co.,  has  purchased  the  plant 
of  the  Excelsior  Drill  Co.  here,  owing  to 
the  increase  in  business.  The  company 
manufactures  automobile  accessories,  in- 
cluding accelerators,  glass  wings,  etc. 


National  Postpones 
Decision  on  Merger 

NEW  YORK,  May  25— Stockholders 
of  the  National  Motor  Car  &  Vehicle 
Corp.  of  Indianapolis  decided  at  a  special 
meeting  held  at  the  corporate  office  here 
to  refer  back  to  the  board  of  directors 
for  further  investigation  the  proposal 
to  merge  with  Associated  Motor  Indus- 
tries. Another  special  meeting  will  be 
called  later  to  determine  what  shall  be 
done. 

The  proposition  submitted  to  the  stock- 
holders was  either  to  accept  the  offer  of 
the  Associated  Motor  Industries  for  the 
assets  of  the  corporation  upon  the  basis 
of  an  exchange  of  securities  or  as  an 
alternative  the  sale  of  all  the  property 
and  assets  of  the  corporation.  It  is 
understood  that  some  of  the  creditors  of 
the  National  company  are  opposed  to  the 
consolidation  plan. 

No  date  has  been  fixed  for  again  sub- 
mitting the  views  of  the  directors  to  the 
stockholders. 


TO  HOLD  PETROLEUM  MEETING 

WASHINGTON,  May  22— The  United 
States  Bureau  of  Mines  announces  that 
the  interdepartmental  peti'oleum  specifi- 
cations committee  which  prepares  tenta- 
tive specifications  for  all  petroleum  prod- 
ucts, including  gasoline,  fuel  and  lubricat- 
ing oil  for  the  United  States  Government, 
will  hold  an  open  meeting  in  the  audi- 
torium of  the  Interior  Building  here  at 
9  a.  m.,  July  3.  At  this  meeting  specifica- 
tions for  petroleum  products  will  be  dis- 
cussed in  detail  and  all  persons  interested 
are  invited  to  attend  and  express  their 
views  on  the  subject. 


BIG  MAXWELL  EARNINGS 

DETROIT,  May  25— William  R.  Wil- 
son,  president  of  the  Maxwell  Motor 
Corp.,  states  that  April  net  earnings  of 
Maxwell  consolidated,  after  interest  and 
charges,  is  more  than  $500,000. 
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Better  Cars  at  Lower  Price 
A  Production  Achievement 

Marketing  and  production  closely  allied.  Unbalanced 
inventories  unlikely  in  future.  Machine  tool  develop- 
ment important.  Careful  shop  planning  major  factor 
in  ability  to  join  quality  with  quantity  production. 

By  J.  Edward  Schipper 

AUTOMOBILE  prices  are  about  on  the  same  level  facturing  methods  for  handling  them  were  developed, 

as  before  the  war,  but  the  car  of  to-day  is  far  both  in  a  small  way  and  as  a  big  production  proposi- 

better  than  the  pre-war  vehicle.    We  are  get-  tion.    Then  came  the  wonderful  experience  in  which 

ting  better  automobiles  for  less  money.    At  the  same  our  automobile  and  parts   factories   i>articipated  of 

time  labor  employed  in  the  automobile  industry  is  manufacturing  war  munitions  on  a  huge  scale.    This 

making  more  money,  and  the  car  owner  is  getting  a  involved  the  combination  of  engineering  and  manu- 

better  return  for  his  investment.  facturing  in  a  way  w^hich  the  industr>'  never  before 

The  tremendous  strides  which  have  been  made  in  attempted, 
production  methods  are  chiefly  responsible  for  this  The  lessons  learned  from  1915  through  1918  are  now 
remarkable  accomplishment.  The  improvements  go  being  incorporated  into  the  industry.  The  insistence 
from  one  end  of  the  line  to  the  other.  The  raw  mate-  of  our  own  and  the  foreign  governments  on  the  high- 
rials  are  better,  methods  of  fabricating  are  better,  est  class  of  workmanship  on  a  product  which  had  to 
inspections  are  closer,  assembly  is  more  carefully  con-  be  produced  in  tremendous  quantities  and  whose  life 
ducted,  and  yet,  with  all  of  this  added  value  in  the  when  brought  to  the  war  front  was  possibly  measured 
product,  the  manufacturing  departments  are  turning  in  an  average  period  of  only  minutes,  opened  the  eyes 
over  the  cars  to  the  sales  departments  for  about  the  of  our  manufacturing  men  to  a  new  standard  in  pro- 
same  money  as  in  the  pre-war  period.  duction. 

Young  as  the  automobile  industry  is,  it  has  already  At  the  outset,  men  who  had  been  in  commercial 

passed  through  well-defined  phases.    It  is  quite  possi-  manufacturing  lines  all  their  lives  threw  up  their 

ble  now  to  look  back  and  see  that  during  the  years  of  hands  at  the  specifications  of  the  government,  which 

1900  to  1912  we  were  in  the  design  and  engineering  required  working  to  fractions  of  a  thousandths  of  an 

phase.    New  things  were  tried  out  and  research  and  inch  in  quantity  production.     Within  a  few  months 

development  work  played  an  important  part.  the  limits  imposed  by  the  Government  ceased  to  pre- 

Starting  at  somewhere  around  1909  and  up  to  1916,  sent  any  problems.     New  machining  methods,  new 

we  had  a  development  phase  in  the  shop.    During  this  single  purpose  machines  and  new  types  of  jigs  and 

time  the  increased  use  of  alloy  steels  and  better  manu-  fixtures  solved  the  problem. 
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Since  the  war  we  have  entered  into  another  period. 
We  have  been  educated  to  quality  in  a  way  which  would 
never  have  been  possible  without  the  war.  Due  to  the 
stringent  times  after  the  war  a  burden  of  cost  cutting 
was  thrown  on  every  department  in  the  factory.  The 
engineering  department  was  forced  to  arrange  its  designs 
to  accommodate  the  tool  equipment  of  the  factory  so  as 
to  secure  proper  performance  and  keep  production  costs 
at  a  minimum. 

Never  again  will  the  automobile  factories  be  caught 
with  the  tremendous  inventories  which  resulted  in  the 
sudden  coming  of  the  deflation  period  which  started  in 
the  fall  of  1920.  When  it  is  considered  that  March,  1920, 
was  the  biggest  month  in  the  history  of  the  automobile 
business,  and  that  December  of  the  same  year  was  one 
of  the  worst,  some  idea  of  the  quick  changes  which  can 
occur,  due  to  a  radical  change  in  fundamental  conditions, 
is  gained.  This  furnished  another  lesson  which  is  having 
its  effect  to-day  on  methods. 

With  this  short  sketch  of  the  background  behind  pres- 
ent manufacturing  improvements,  we  can  discuss  the 
possibilities  of  further  progress  towards  still  greater  im- 
provements in  design  and  manufacture  so  as  to  take  an 
even  greater  step  in  turning  out  a  better  vehicle  for  less 
money. 

Not  so  long  ago  a  design  was  judged  by  its  perform- 
ance. To-day  a  design  is  not  good  unless  it  has,  outside 
of  its  performance,  the  qualifications  which  make  it  pos- 
sible to  produce  the  product  at  a  low  cost.  It  is  cus- 
tomary and  proper,  therefore,  that  in  these  days  before 
an  automobile  is  put  into  production,  after  the  engineer- 
ing department  has  fully  gone  through  its  tests  and  be- 
come satisfied  with  the  performance  standpoint,  the  de- 
sign should  be  turned  over  to  the  manufacturing  expert 
to  see  that  it  is  adaptable  to  high  speed  production  meth- 
ods and  tools.  The  engineer  is  primarily  interested  in 
seeing  that  the  car  has  good  acceleration,  economy,  light- 
ness, good  power  output  for  the  engine  size,  that  it  per- 
forms quietly,  has  long  life,  accessibility  and  that  the 
layout  is  so  arranged  that  the  wear  is  taken  by  parts 
which  are  easy  to  replace,  so  that  the  car  can  be  kept 
young. 

Critical  Study  of  New  Design 

When  the  production  manager  gets  hold  of  this  same 
design  he  goes  over  it  to  see  that  the  rough  cuts  can  be 
slabbed  out,  that  the  parts  to  be  milled  are  as  near  as 
possible  all  in  the  same  plane  on  all  four  sides  of  the 
engine.  He  scans  it  critically  to  see  that  the  number  of 
operations  on  the  new  job  are  just  as  few  as  they  can 
consistently  be.  He  looks  to  see  if  it  is  adaptable  for 
multiple  drilling,  if  suitable  sub-assemblies  can  be  ar- 
ranged and  if  the  assembly  work  js  simple,  so  that  not 
too  much  time  is  consumed  in  putting  it  together.  He 
is  also  anxious  to  use  regular  shop  tools  on  assemblies 
and  not  special  tools  to  any  great  extent.  When  a  design 
is  satisfactory  from  the  standpoint  of  both  the  engineer 
and  the  production  man,  it  is  finally  passed  upon  and 
turned  over  to  the  shop  to  build. 

Before  taking  up  the  methods  in  the  shop,  let  it  be 
clearly  pointed  out  that  the  history  oV  the  automobile 
business  has  shown  that  only  those  who  are  honest  in 
their  production  methods  have  survived.  In  spite  of  a 
mushroom  growth  when  big  profits  were  made  during 
the  first  few  months,  concerns  who  have  not  had  an  hon- 
est manufacturing  policy  have  invariably  failed. 

In  choosing  his  equipment,  the  manufacturer  must 
bear  in  mind  the  number  of  machines  he  intends  to  turn 
out  per  day.  He  must  consider  whether  his  output  is 
sufficiently  large  to  put  in  a  progressive  conveyor  system. 
He  must  consider  also  whether  lie  should  use  single  pur- 


pose machines  which  are  of  a  stock  character.  As  one 
manufacturing  executive  expresses  it,  "single  purpose 
machines  will  effect  wonderful  economies  and  a  few  idle 
m.achine  hours  per  day  cannot  be  compared  to  the  ex- 
pense of  numerous  set-ups  on  some  particular  machine 
and  the  possibility  of  a  large  percentage  of  defective 
parts  made  by  new  set-ups.  This,  of  course,  does  not  re- 
fer to  manufacturing  done  on  a  tremendous  scale." 

Choosing  Machinery 

The  judgment  required  in  selecting  and  purchasing 
the  machinery  for  manufacture  cannot  be  over-estimated, 
as  it  is  this  judgment  which  will,  m.ore  than  anything 
else,  determine  the  success  or  failure  of  the  enterprise. 
Tremendous  strides  in  machine  tool  design  have  been 
made  since  armistice  day.  The  automobile  industry  is 
responsible  for  not  a  few  of  these  big  developments,  and 
the  war  has  been  responsible  for  a  number  of  others.  At 
the  same  time,  the  manufacturer  should  not  let  his  en- 
thusiasm over  new  machinery  run  away  with  his  judg- 
ment to  the  extent  that  he  will  put  his  machinery  either 
out  of  balance  with  the  merchandising  capacity  of  the 
plant,  or  that  the  plant  itself  will  be  out  of  balance,  so 
that  certain  machines  will  run  so  far  ahead  of  others  in 
the  production  scheme  that  the  machines  will  be  standing 
idle  for  a  considerable  length  of  time. 

A  company  has  always  just  so  much  working  capital 
to  utilize.  Some  of  this  is  going  into  machinery,  some  of 
it  is  going  into  material  in  process  and  the  rest  is  going 
to  carry  the  overhead  and  sales  expense.  A  careful  sur- 
vey of  the  amount  of  cash  available  must  be  made  before 
any  logical  manufacturing  program  can  be  laid  down. 
It  is  then  necessary  to  balance  all  of  the  factors. 

It  will  be  interesting  to  quote  the  words  of  the  factory 
manager  of  a  concern  which  has  just  recently  gone  into 
the  automobile  manufacturing  business  and  is  now  turn- 
ing out  25  per  day,  making  its  own  engine  and  a  large 
number  of  other  units,  and  which  will  shortly  be  manu- 
facturing about  50  per  day  and  will  gradually  manufac- 
ture its  entire  car. 

In  discussing  this  matter,  this  production  manager 
said,  "Having  perfected  a  satisfactory  design  of  vehicle, 
the  next  step  is  in  the  selection  of  suitable  manufactur- 
ing equipment,  and  it  is  here  that  many  errors  are  made. 
The  greatest  care  must  be  exercised  in  planning  the  man- 
ufacturing operation  and  equipment  arrangement. 

"Much  has  been  said  and  done  in  the  past  in  regard 
to  feeds  and  speeds  of  tools  and  the  steels  used  in  cut- 
ting tools.  The  automotive  industry  owes  a  great  debt 
to  that  great  genius,  Frederick  K.  Taylor,  the  inventor  of 
high  speed  steel.  It  was  hs  who  forced  a  complete  re- 
design of  all  metal-cutting  tools  that  they  might  with- 
stand the  speed  and  strains  that  are  imposed  on  them 
to-day.  I  do  not  look  for  any  radical  or  great  improve- 
ments to  be  made  in  our  machining  methods  of  to-day, 
and  one  would  have  to  cut  corners  very  closely  in  any 
well-organized  plant  to  effect  any  great  savings  in  the 
cost  of  a  vehicle  by  altering  the  processes. 

Small  Production  Savings 

"I  recall  an  experience  I  had  recently  where  I  was 
called  in  to  make  a  cost  analysis  on  a  vehicle  marketing 
at  about  $5,000.  After  going  over  the  operations  of  every 
part  and  assembly  very  carefully,  I  could  only  guarantee 
a  saving  slightly  over  $14  on  direct  labor  per  vehicle, 
and  this  would  have  required  quite  an  outlay  of  new 
machinery  and  jigs.  The  difficulty  in  this  particular 
plant  was  the  tremendous  manufacturing,  administrative 
and  investment  burdens. 

"There  are  two  very  important  factors  which  are 
worthy  of  careful  consideration,  and  when  properly  dealt 
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with,  will  have  a  great  bearing  on  the  cost  reduction  of 
automotive  manufacturing.  The  most  important  of  these 
is  the  laying  out  of  a  conservative  manufacturing  pro- 
gram, intelligently  based  on  the  sales  requirements. 
Then  a  careful  survey  must  be  made  of  the  manufactur- 
ing equipment  to  definitely  insure  that  the  manufactur- 
ing departments  can  perform  in  accordance  with  this  pro- 
gram on  an  economical  manufacturing  basis. 

The  Planning  Department  or  Materials  Division  must 
plan  a  concrete  program  indicating  the  minimum  amount 
of  material  required  in  process  between  the  shipping 
docks  and  the  receiving  room  in  order  to  maintain  the 
schedule.  This  particular  division  must  operate  intelli- 
gently and  on  a  scientific  basis,  using  such  information 
as  is  provided  them  by  the  plant  engineering  department, 
in  the  way  of  machine  loading  and  the  man  hours  required 
in  the  various  assembly  departments,  so  as  to  direct  a 
uniform     flow    of     material 

through  the  plant.     The  gather-      """ '"" 

ing  of  this  information  must  be 
based  upon  actual  facts,  and 
guess  work  must  be  eliminated. 
If  such  a  procedure  is  carefully 
followed,  and  the  purchasing  di- 
vision brings  the  material  in  in 
accordance  with  the  require- 
ments as  laid  down  by  the  mate- 
rial division,  it  is  possible  to 
operate  with  a  comparatively 
small  inventory,  which  lessens 
the  investment  burden,  elimi- 
nates a  great  amount  of  non- 
productive labor,  and  enables 
the  manufacturing  departments 
to  operate  on  material  in  suit- 
able-sized lots  so  that  the  manu- 
facturing can  be  done  economic- 
ally. 

"The  mistake  of  carrying  tre- 
mendous unbalanced  inventories 
is  often  made,  production  being 
limited  by  the  smallest  amount 
of  material  on  hand.  The  un- 
balanced portions  throw  a  very 
heavy  burden  upon  the  manu- 
facturing departments  in  many 
ways.     I   do  not  believe  in  re- 


THE  motor  car  is  the  only  complicated 
mechanical  device  that  has  ever  been 
marketed  in  quantity  for  the  use  of  un- 
skilled operators.  Its  production  involves 
problems  of  design  and  manufacture 
unique  in  industrial  history.  There  are 
more  machine  tool  operations  on  a  four- 
cylinder  passenger  car  motor  than  on  a 
steam   locomotive. 

Production  of  this  kind  involves  nu- 
merous difficulties.  Constant  study  has 
been  essential  to  progress.  Further  de- 
velopments are  in  store. 

Present  car  prices>  are  about  equal  to 
pre-war  prices.  But  the  vehicle  is  far 
superior  to  the  pre-war  product.  That  is 
an  achievement  of  which  the  industry  may 
be  proud. 

This  article  tells  something  of  how 
these  results  have  been  achieved,  but  is 
chiefly  concerned  with  an  analysis  of  what 
we  may  expect  in  the  future  as  a  result 
of  production  studies  now  under  way. 
Mr.  Schipper  has  studied  the  field  care- 
fully and  treats  the  subject  from  a  broad 
administrative  angle. 


sure  that  the  material  will  be  brought  into  the  plant  in 
accordance  with  the  requirements  as  laid  down  by  the 
material  division. 

"The  next  important  step  is  the  selection  and  training 
of  proper  executives  for  the  various  department.s.  We 
have  neglected  to  develop  production  executives  along  the 
proj  er  lines.  In  the  past  few  years  the  tendency  has  been 
to  specialize  men  along  certain  lines  of  work,  and  the  all- 
around  mechanical  executive  is  a  rare  specimen.  I  believe 
that  it  behooves  every  manufacturer  of  automotive  equip- 
ment to  put  a  great  deal  of  effort  in  the  proper  training 
of  manufacturing  executives  because  it  is  upon  them  that 
the  success  of  the  manufacturing  program^  is  finally  de- 
pendent. 

"Quality  cannot  be  introduced  into  an  article  unless  the 
manufacturing  executives  are  thoroughly  trained,  all- 
around  mechanics  with  broad  executive  ability.  Inspec- 
tion cannot  detect  and  correct 
il^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^'-'  all  the  errors  that  are  intro- 
duced into  an  article  due  to  the 
lack  of  knowledge  of  foremen  or 
the  men  directly  in  charge  of 
manufacturing.  Quality  in  even.* 
article  must  go  all  the  way 
through.  Every  operator  must 
be  properly  instructed  and  pati- 
ently dealt  with  until  he  finally 
understands  how  to  perform  his 
work  in  a  high-grade  and  effi- 
cient manner.  When  an  or- 
ganization of  men  are  so  trained, 
great  savings  will  be  effected 
all  along  the  line.  There  will  be 
less  defective  material  made  in 
the  machine  shop,  less  expense 
involved  in  the  inspection  of 
good  material,  and  less  hand- 
work necessary  in  the  assembly, 
and  also  less  time  required  in 
the  running-in  process  of  units 
that  are  built  from  correct  ma- 
terial, and  running-in  processes 
never  correct  defective  workman- 
ship. 

"In  fact,   there   is   no  substi- 
tute  for   quality,   and   I    believe 


any    manufacturing    institution 
sorting  to  a  lot  of  red  tape  in which    is    run    along    the    lines 


the  material  or  planning  division, 

but  in  using  a  few  sound  and  essential  principles  devised 
by  a  few  intelligent  and  energetic  men,  and  after  having 
devised  a  satisfactory  pla,n,  then  see  that  the  plan  is  made 
to  work. 

"I  believe  a  gi^eater  saving  can  be  effected  by  intelligent 
planning  in  the  materials  division  and  by  the  elimination 
of  unnecessary  non-productive  work  which  creeps  into 
every  manufacturing  institution  and  which  is  due  princip- 
ally to  unintelligent  planning,  than  can  be  effected  by  the 
employment  of  a  large  crew  of  feed,  speed  and  process  ex- 
perts. Efficiency  in  manufacturing  must  start  from  the 
top  down  and  not  from  the  floor  sweeper  up. 

"We  will  now  assume  that  the  engineering  program  is 
satisfactory,  that  the  plant  engineering  has  been  con- 
ducted intelligently,  and  that  the  manufacturing  processes 
are  suitable  and  efficient  in  proportion  to  the  quantity  of 
vehicles  to  be  manufactured  and  that  the  sales  program 
has  been  dealt  with  intelligently,  and  the  materials  di- 
vision has  laid  out  a  suitable  and  efficient  manufacturing 
program  and  has  forwarded  the  necessary  information  to 
the  purchasing  department  so  that  they  can  have  ample 
time  to  shop  around  and  purchase  economically,  anJ  .n- 


I  have  outlined  above  will 
show  a  lesser  monthly  or  yearly  productive  cost  than  if 
that  institution  is  operating  under  haphazard  methods 
with  resultant  defective  or  questionable  workmanship. 

"The  productive  cost  of  any  art'cle  cannot  be  measured 
wholly  by  the  cost  required  to  place  that  article  in  the 
shipping  department,  but  should  also  be  measured  by  the 
amount  of  service  and  the  expenditure  required  to  adver- 
tise and  keep  the  article  sold,  and  in  the  "^nd  the  institution 
which  does  not  manufacture  an  article  worth  every  dollar 
of  the  selling  price  cannot  be  successful  financially  or 
otherwise." 

This  is  a  very  accurate  summary  of  what  confronts  the 
factory  executive  when  he  determines  upon  a  production 
schedule,  and  when  he  sets  about  lining  up  his  factory  to 
produce  according  to  that  schedule,  and  also  to  line  up  his 
merchandising  department  so  that  his  selling  plans  co- 
ordinate themselves  to  his  production,  not  only  in  regard 
to  the  number  of  distributors  he  takes  on.  but  as  to  their 
geographic  situation  so  that  he  will  be  strategically  located 
in  his  sales  strength  in  such  a  way  as  to  make  expansion 
possible  with  the  least  degree  of  trouble. 
(Continued  on  page  1157) 
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Railcars  Are  Needed — But  What  Type? 

Close  co-operation  between  automotive  and  railway  engineers  is  necessary 
to  produce  right  type  of  car.  Railway  men  are  not  yet  sure  what  size  or 
type  of  vehicle  will  best  suit  their  needs.  Quantity  production  unlikely 
in  the  near  future.    Large  six-cylinder  engines  a  probable  development. 

By  Herbert  Chase 


THE  railways  need  railcar  equipment  but  are  them- 
selves uncertain  as  to  the  size  and  type  which  will 
best  meet  their  needs  under  various  conditions  of  service. 
Dependability  is  a  factor  of  first  importance  and  some  in- 
stallations of  railcars  have  already  shown  greater  freedom 
from  trouble  than  steam  equipment.  Nevertheless  much 
development  work  will  be  required  before  the  railcar  is 
satisfactory  from  all  standpoints.  The  railways  are  dis- 
posed to  co-operate  and  are  removing  some  obstacles  which 
have  hitherto  precluded  rapid  or  wholly  satisfactory  devel- 
opment. They  are  looking  to  the  automotive  industry  for 
aid  in  solving  some  of  their  problems  which  steam  equip- 
ment has  failed  to  meet. 

These  and  many  other  factors  of  importance  to  the  auto- 
motive industry  were  brought  out  at  a  meeting  of  the 
Metropolitan  Section  of  the  Society  of  Automotive  Engi- 
neers held  in  New  York  on  May  25.  The  speakers  were 
chiefly  railway  men  practically  all  of  whom  appeared  to 
be  convinced  of  the  possibilities  of  successful  railcar  con- 
struction and  operation  once  the  right  type  of  equipment 
has  been  found.  It  was  made  clear  that  the  wide  variation 
in  conditions  met  in  service  will  make  it  difficult  to 
standardize  either  on  type  or  size  of  equipment  needed  so 
that  quantity  production  probably  lies  some  distance  in  the 
future.  On  the  other  hand,  it  was  shown  that  many  in- 
stallations have  already  established  enviable  records  which 
have  never  been  equalled  by  steam-driven  equipment.  It 
was  made  clear,  however,  that  present  railcars  leave  much 
to  be  desired  in  certain  directions,  especially  in  the  matter 
of  comfort  to  the  passengers.  Experienced  railway  men 
are  inclined  to  the  belief  that  the  light  railcar  can  never 
be  made  so  comfortable  as  the  heavy  railcoach,  but  there 
are  certain  compensating  advantages  especially  in  the 
matter  of  lower  operating  costs  and  the  consequent  possi- 
bility of  giving  more  frequent  service  which  tend  to  offset 
the  drawbacks. 

Railway  Men  Skeptical 

R.  H.  Wright,  editor  of  Railioay  Age,  called  attention  to 
the  fact  that  there  have  heretofore  been  several  cycles  of 
development  in  the  railcar  field  which  started  with  consid- 
erable enthusiasm  and  good  prospects  but  usually  ended 
in  unsatisfactory  service  due  in  large  part  to  lack  of  re- 
liability and  high  operating  costs.  For  this  reason  railway 
men  are  apt  to  be  skeptical  about  preecnt  developments, 
although  they  realize  that  there  are  possibi'ities  of  material 
reductions  in  expense  as  compared  to  steam  equipment 
which  can  seldom  be  operated  profitably  on  short  branch 
lines  when  the  traffic  is  light.  It  is  coming  to  be  realized, 
however,  that  the  rapid  development  of  the  motor  truck 
and  the  greater  experience  in  relation  to  factors  which 
make  for  dependability  and  lower  operating  and  mainte- 
nance costs  tend  to  overcome  certain  disadvantages  here- 
tofore encountered. 

Motor  truck  manufacturers  are  inclined  to  favor  light- 


weight construction,  Wright  said.  Such  construction  is 
necessary  because  of  the  relatively  small  power  which  is 
developed  by  existing  types  of  truck  engines.  For  produc- 
tion reasons  they  are  also  inclined  to  favor  the  use  of 
standard  parts  which  may  not  in  all  cases  be  suitable  for 
rail  service.  It  is  his  belief  that  it  will  be  necessary  to 
develop  special  engines  of  larger  size  and  greater  flexi- 
bility. There  is  some  doubt  as  to  whether  the  conventional 
mechanical  type  of  transmission  will  be  suitable.  Hydraulic 
and  electric  transmissions  must  be  considered  as  possible 
substitutes. 

Wind  Resistance  Must  Be  Considered 

The  question  of  wind  resistance  must  also  be  given 
careful  consideration,  as  this  is  one  of  the  important 
factors  affecting  speed.  Safety  considerations  and  govern- 
ment requirements  in  this  connection  are  now  controlling 
factors  in  certain  directions.  It  is  probable  that  in  some' 
cases  a  car  which  can  be  controlled  from  either  end  will 
be  required  and  it  will  be  necessary  to  sell  the  public  upon 
the  advantages  of  the  railcar  before  they  can  be  utilized 
extensively. 

L.  G.  Plant,  associate  editor  of  the  Railway  Review,  sub- 
mitted a  paper  which  was  read  in  his  absence.  This  drew 
attention  to  the  fact  that  high  maintenance  costs  had 
resulted  in  many  failures  in  connection  with  the  earlier 
applications  of  railcars.  Plant  is  of  the  opinion  that  the 
present  type  of  light  car  using  alloy  steels  is  a  big  ad- 
vance due  in  part  to  the  development  of  more  flexible  and 
higher  speed  engines.  He  drew  attention  to  the  develop- 
ment of  light  cars  for  electric  railway  service  some  of 
which  weigh  only  11,000  lb.  complete  but  are  capable  of 
seating  forty-two  people.  Cars  of  this  type  he  believes 
present  possibilities  for  railway  use  when  fitted  with 
suitable  internal-combustion  engines.  He  is  of  the  opinion 
that  cars  with  a  capacity  as  high  as  eighty  passengers  can 
compete  successfully  with  steam  trains  having  the  same 
passenger  capacity. 

Plant  indicated  that  some  competition  may  be  expected 
from  equipment  of  the  unit  steam  car  type,  especially  in 
view  of  the  fact  that  such  cars  are  readily  equipped  with 
an  engine  of  300  hp.  as  compared  with  a  maximum  of 
about  60  hp.  now  available  from  truck  engines.     It  is  his- 
opinion  that  the  possibility  of  using  cars  with  two  truck- 
type  engines  should  be  investigated,  since  they  can  probably 
make  possible  greater  reliability  and  economy,  although 
they   present   certain   problems    in  transmission    design 
which  are  not  to  be  easy  of  solution.     The  problem  of  pre- 
venting excessive  vibration  must  be  given  careful  consid- 
eration as  must  also  the  type  of  railway  truck  employed.. 
The  present  type  of  truck  used  in  railway  work  has  certain 
practical  advantages  which  should  not  be  overlooked  in 
the  development  of  i-ailcars. 

W.  L.  Bean,  mechanical  assistant  to  the  president  of  the- 
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irno'ur  ^LlTl'rl  "d^fve^^r  ^i:EX'a°p"d^s  ^ra^fc^i^'^an'S^  tr^Ifirr""!?.-  Z"^-  k^",  °  ""'^  '"  «^-«*  ^-'-^^  «-«• 
driven  by  chain  from  a  jackshaft.  3-Service  raflcar  am  fn?,;  wJ'  [o^^^^^eels  of  r«ar  truck  on  leading  car  are 
bevel   gears.    4— White.     5— Duplex      6— Server  rarar;  =^k   °i^  .'^''^^'^    °^    leading    truck    are    positively    driven    by 

two  driving  wheels  with  live  axles,  and  |  fo   r  wheef  SinJ^^^^'^  °P  *'"''"''  '='^^"'''  "'  *^*  ^""^^  '^^^^  and  have 

«A  c»,  anu   a  Toiir-wheel    leading  truck  of  more  or  less  conventional  railway  type 
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New  York,  New  Haven  &  Hartford  Railroad,  frankly  ad- 
mitted that  he  is  an  enthusiastic  believer  in  the  railcar, 
several  of  which  have  been  developed  and  are  used  under 
his  supervision.  He  recognizes,  however,  that  only  a  be- 
ginning has  been  made  and  that  there  is  yet  abundant 
room  for  improvement.  He  expressed  the  belief  that  the 
cycle  of  railcar  development  now  in  progress  is  more  apt 
to  succeed  than  earlier  efforts  along  similar  lines,  because 
of  the  greater  experience  gained  in  recent  years  through 
the  development  of  the  motor  truck.  But  it  will  be  neces- 
sary, he  said,  to  get  away  from  highway  vehicle  construc- 
tion in  some  cases.  The  relatively  short  and  light  railcars 
now  employed  are  admittedly  not  so  comfortable  as  the 
heavier  railway  coaches,  which,  because  of  their  great 
weight,  deflect  the  roadbed  and  are  therefore  less  subject 
to  the  effect  of  irregularities  than  is  lighter  equipment. 
For  this  reason  railcars  should  not  be  made  too  light, 
though  of  course  their  weight  must  be  kept  within  limits 
which  can  be  handled  by  engines  of  the  power  available. 
While  not  dissatisfied  with  the  present  Mack  i-ailcars  now 
in  use  on  the  New  Haven  road,  he  believes  that  more  sat- 
isfactory cars  can  be  developed  possibly  through  th-?  con- 
struction of  six-cylindered  engines  which  will  transmit  less 
vibration  to  the  body  of  the  car. 

Bean  stated  that  it  would  also  be  desirable  to  develop 
transmissions  which  are  more  suitable  especially  when  the 
engine  is  running  at  light  loads  with  the  car  "drifting" 
on  down  grade.  Under  present  conditions  the  engine  must 
usually  run  at  high  speed  when  the  car  is  coasting,  with  the 
result  that  vibration-  is  excessive  and  fuel  is  consumed 
unnecessarily.  Experiments  with  variations  in  gearing 
are  now  being  made.  Radiating  surfaces  must  be  made 
adequate  for  continuous  operation  at  full  power.  The 
subject  of  car  heating  also  requires  study,  and  steps  to 
keep  gas  fumes  out  of  the  body  must  be  taken.  He  be- 
lieves that  the  automotive  industry  is  the  logical  one  to 
develop  the  railcar  in  co-operation  with  the  railroads. 

Referring  to  railcar  equipment  now  in  use  on  the  New 
Haven  road.  Bean  stated  that  one  such  car  had  been  run 
15,000  miles  without  losing  a  single  trip  because  of  any 
failure  of  automotive  features  in  the  oar.  No  repairs  of 
importance  have  been  required  during  this  time,  and  the 
car  had  thus  established  a  record  which,  he  said,  could  not 
be  equalled  by  any  steam  equipment.  One  railcar  on  a 
New  Haven  branch  line  makes  a  146-mile  run  every  day, 
6  days  a  week.  These  cars  are  now  operated  on  an  income 
which  varies  from  25  to  85  cents  per  train-mile.  The  cars 
weigh  15  tons  and  are  fitted  with  shock  insulator  and  a 
two- wheel  driving  axle  which,  he  said,  had  proved  quite 
satisfactory. 

Two-end  Operation  Would  Save  Time 

Bean  stated  that  cars  equipped  for  operation  from 
either  end  would  be  of  considerable  advantage  in  certain 
cases  on  the  New  Haven  roads,  because  of  the  saving 
in  time  which  such  construction  would  effect  in  some 
terminals. 

For  the  purpose  of  comparison  and  discussion  C.  B.  Veal, 
a  consulting  engineer  who  is  also  one  of  the  officers  of  the 
Section,  gave  a  brief  description  of  s^me  existing  types 
of  railcars  used  in  this  country  and  i.i  Europe.  These 
included  the  Edwards,  Bowen,  White,  Iiiuiana,  Service  and 
a  car  built  by  the  Swedish  General  Electric  Co.  and  equipped 
with  a  Diesel  engine  and  electric  transmission. 

R.  B.  Abbott,  chairman  of  a  committee  which  is  making 
a  study  of  railcars  on  behalf  of  the  Philadelphia  &  Reading 
Railroad,  stated  that  this  committee  has  not  yet  reached 
a  decision  as  to  the  type  most  suitable  for  use  on  their 
branch  lines,  but  have  about  concluded  that  it  will  be 
necessary  to  use  a  car  capable  ri  handling  one  or  possibly 


two  trailers  in  order  to  take  care  of  wide  fluctuations  in 
traffic.  He  stated  that  the  railcar  finally  selected  must  be 
comfortable,  not  noisy  or  ill-smelling,  and  should  be  capable 
of  control  from  either  end. 

The  Pennsylvania  Railroad  is  studying  the  possibilities 
of  railcars,  but  no  such  cars  are  now  in  operation  by  the 
Pennsylvania  system,  according  to  Mr.  Burrell.  One  such 
car,  however,  operated  by  another  company  on  a  branch 
line,  has  been  under  close  scrutiny. 

A.  J.  Scaife  stated  that  the  White  Co.,  with  which  he  is 
connected,  has  had  railcars  in  operation  for  nine  years,  but 
is  still  desirous  of  learning  more  about  the  requirements 
of  service.  In  some  cases  he  believes  two  small  cars  will 
be  much  superior  to  one  of  large  size  when  the  latter  must 
frequently  run  with  very  light  loads. 

A.  F.  Masury  of  Mack  Trucks,  Inc.,  spoke  especially  of 
the  unusual  co-operation  they  have  had  in  connection  with 
their  work  for  the  New  Haven  Railroad.  The  two  organ- 
izations have,  he  said,  interchanged  much  information  in 
order  to  secure  a  better  knowledge  of  the  respective  con- 
ditions to  be  met  by  the  two  organizations  in  developing 
the  railcars  now  in  use. 

Light  Railcars  Feasible 

L.  G.  Nilson,  who  several  years  ago  was  engaged  in  the 
development  of  the  Strang  railcar,  stated  that  he  is 
pleased  to  see  the  present  evidences  of  willingness  to 
accept  lighter  cars  than  were  fonnerly  demanded.  Here- 
tofore compliance  with  Master  Car  Builders'  standards, 
which  provide  for  very  heavy  equipment,  have  stood  in  the 
way  of  light  construction  and  thereby  made  it  impossible 
to  use  existing  automotive  engines  for  propulsion.  Nilson 
suggested  a  possible  reversion  to  the  McKean  car  type  in 
which  the  powerplant  is  mounted  on  the  truck  and  inde- 
pendent of  the  frame  of  the  car  body.  In  this  case  he 
stated  it  would  be  readily  possible  to  make  arrangements 
whereby  the  body  could  be  easily  uncoupled  from  the  driv- 
ing truck  and  another  driving  truck  substituted  so  that 
little  delay  would  result  when  extensive  repairs  are  re- 
quired. He  recommended  the  use  of  spur  as  opposed  to 
bevel  driving  gears,  "stating  that  the  latter,  when  made  in 
large  sizes,  are  less  durable  than  the  spur  type. 

In  concluding  the  discussion,  H,  G.  Chatain,  who  has  had 
long  experience  in  building  gas-electric  cars  for  the  General 
Electric  Co.,  stated  that  there  are  nearly  100  of  these  cars 
in  operation  to-day,  and  that  one  of  them  has  recently  com- 
pleted 1,000,000  miles  in  actual  service  while  several  have 
seen  service  of  over  600,000  miles.  He  stated  that  he  much 
prefers  the  gas-electric  type  of  drive  to  the  wholly  me- 
chanical type  owing  to  the  greater  flexibility  of  the  former 
and  the  fact  that  it  permits  a  more  nearly  constant  load- 
ing of  the  engine  which  can  be  readily  operated  below- 
normal  speed  even  though  the  car  may  be  "drifting"  at 
high  speed. 

Many  of  the  General  Electric  cars  have  been  fitted  with 
eight-cylinder  engines,  but  Chatain  stated  that  he  regards 
the  six-cylinder  type  or  some  multiple  of  six  more  suitable 
on  account  of  a  less  tendency  to  vibration.  He  said  that 
best  success  has  been  attained  with  the  engine  mounted 
on  a  combination  of  felt  and  springs  intended  to  relieve 
the  body  of  the  car  from  engine  vibration.  It  has  also  been 
found  desirable  to  arrange  the  exhaust  pipe  in  such  a  way 
as  to  discharge  exhaust  gases  well  above  the  top  of  the 
car,  since  in  other  locations  the  exhaust  is  apt  to  enter 
any  window  which  may  be  open.  Chatain  stated  that  it 
has  been  found  that  the  operating  costs  of  a  car  with  a 
mechanical  drive  is  sometimes  less  per  mile  than  is  that  of 
a  gas-electric,  but  that  the  greater  expense  in  the  repair  of 
the  mechanical  type  more  than  offsets  any  decrease  in 
operating  expense. 
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European  Makers  Adopt  Quarter 
Elliptic  Springs  for  Light  Cars 

This  mode  of  suspension  is  increasing  in  popularity  on  light  and  medium 
weight  European  cars.  Modifications  in  original  a[)plication  have  been 
found  necessary  in  practice.  Standard  and  Wolseley  offer  good  examples 
of  a  "safety  leaf."     Carrow  shows  use  of  a  radius  rol  in  construction. 

By  M.  W.  Bourdon 


THE  quarter  elliptic  type  of  spring,  which  at  one 
time  was  considered  to  be  suitable  only  for  cycle 
cars,  has  since  the  war  found  an  increasing  meas- 
ure of  popularity  on  European — but  particularly  British 
— cars  of  all  sizes  from  the  cycle  car  to  the  eight-cylinder 
seven-passenger  chassis.  Its  use  has  presented  new  prob- 
lems for  solution,  not  the  least  important  of  these  arising 
from  the  localized  stresses  imposed  upon  the  side  mem- 
bers of  the  frame  due  to  each  unit  of  the  suspension  hav- 
ing but  one  point  or  area  of  attachment  to  the  chassis. 
This  factor  has  been  overlooked  or  ill-considered  in  a 
few  instances,  and  frame  distortion  under  load  and  shock 
has  then  been  followed  by  fractures. 

No  matter  what  type  of  spring  is  used  it  is  preferable 
that  the  anchorages  on  the  fraime  be  immediately  under 
the  latter,  as  this  avoids  torsional  stressing  of  the  mem- 
bers, and  this  desirability  is  obviously  more  pronounced 
when  quarter  elliptics  are  adopted.  This,  however, 
necessitates  a  wider  frame  than  usual,  unless  the  spring 
supports  on  the  axle  are  located  comparatively  near  the 
center  line  of  the  chassis,  which  is  undeniably  bad  prac- 
tice, owing  to  the  resulting  overhang  of  axle  ends  and 
wheel  bearings.  The  usual  tendency,  therefore,  is  to 
make  use  of  projecting  brackets  for  the  butt  ends  of  rear 
quarter  elliptic  springs  and  to  provide  a  deep  cross  mem- 
ber of  the  frame  in  transverse  alignment  with  the  brack- 
ets, besides  making  the  side  members  of  deeper  section 
thereabouts. 

Citroen  Spring  Suspension 

Variations  from  the  tendencies  mentioned  are,  how- 
ever, not  infrequent,  and  two  of  the  accompanying 
sketches  (Figs.  1  and  2)  show  examples  of  divergences. 
The  first  of  these  depicts  the  Citroen  scheme,  which  is 
applied  to  a  frame  tapering  outward  from  front  to  rear. 
The  back  springs  continue  this  taper  and  are  therefore 
not  parallel  with  one  another.  The  top  flange  of  the 
frame  side  is  extended  to  form  a  tongue,  which  is  shaped 
so  as  partially  to  encircle  the  butt  of  the  spring  some 
8  in.  from  its  ends;  two  bolts  and  clamping  plates  hold 
it  in  position  here,  the  holes  in  the  frame  for  the  top 
plate  being  large  enough  to  allow  the  spring  to  be  se- 
curely clamped.  Through  the  extreme  end  of  the  butt  is 
a  bolt  passing  also  through  the  frame  flanges  with  a 
suitable  distance  washer  above  the  uppermost  leaf. 

In  the  A.  C.  six  (Fig.  2)  the  spring  butt  is  located  in 
the  frame  channel,  but  the  channel  faces  outward  and 
the  lower  flange  is  cut  away  in  front  of  the  spring  pad 
on  the  axle  and  is  omitted  from  the  upturned  rear  horn 
of  the  frame  side.  To  overcome  the  weakness  which 
such  an  arrangement  would  entail  with  a  spring  having  a 
square  butt  end,  the  leaves  are  continued  progressively, 


as  indicated  in  the  sketch,  so  that  the  lowest  one  ex- 
tends forward  5  in.  or  so  on  the  bottom  flange.  U-bolts 
alone  thus  suffice  to  clamp  the  leaves  to  the  cut-away 
portion  of  the  channel.  The  frame  in  this  case  again  has 
a  continuous  taper  from  fro.it  to  back,  the  rear  springs 
similarly  departing  from  the  longitudinal  center  line  of 
the  chassis. 

Divergent  Practice  on  Standard 

In  the  Standard  chassis  the  frame  is  of  exceptional 
width  at  the  rear  with  parallel  sides  behind  the  offset 
of  the  members  in  line  with  the  dashboard;  the  quarter 
elliptic  spring  is,  therefore,  located  under  the  frame 
members,  being  secured  by  a  bolt  passing  through  the 
butt  end  and  the  bottom  flange  of  the  channel.  (Fig. 
3.)  There  is  also  a  pair  of  clamping  plates  and  bolts, 
but  only  one  of  these — the  outer  and  longer  of  the  two — 
serves  to  locate  the  spring  by  passing  through  a  small 
bracket  attached  to  the  outside  of  the  frame  web.  This 
method  of  securing  the  butt  end  may  not  be  ideal  in  fail- 
ing to  clamp  the  whole  of  the  channel  to  the  spring; 
but  it  has  the  merit  of  providing  an  unbroken  surface  on 
the  top  of  the  channel  for  mounting  the  body  frame. 
The  rear  ends  of  the  springs  slide  on  brackets  depending 
from  the  axle  casing,  and  a  torque  tube  encloses  the 
propeller  shaft. 

Three  out  of  four  \\  olseley  models  now  have  quai-ter 
elliptic  springs  back  and  front,  but  divergence  in  prac- 
tice is  evident  in  their  mountings.  On  the  15  \\\.  the 
butt  ends  are  attached  to  frame  brackets  on  the  outside; 
but  on  the  smallest  model  the\  are  under  the  channel, 
secured  to  the  latter  on  each  side  by  a  long  bolt  adja- 
cent to  the  front  end  and  passing  through  both  top  and 
bottom  flanges  of  the  frame,  and  t..'  a  U-bolt  also  taking 
in  the  top  flange.  (See  Fig.  4.)  In  this  case  a  single 
stout  blade  runs  from  the  top  of  the  channel  to  a  bracket 
above  the  axle  casing,  so  that,  with  the  main  spring 
having  an  anchorage  for  its  rear  end  under  the  axle,  a 
parallel  motion  arrangement  is  provided  to  take  torque 
and  drive.  Also  in  the  G.N. — a  very  popular  light  car — 
a  spring  blade  is  used  to  provide  a  parallel  motion  ar- 
rangement for  the  front  axle,  as  shown  in  Fig.  5. 

One  or  two  other  makers  provide  a  radius  rod.  On 
the  Carrow  light  car  (Fig.  6)  the  spring  slides  in  a  "box" 
attached  to  the  axle,  the  box  having  a  rearward  extension 
to  form  a  lug  for  the  tubular  radius  member;  the  latter 
is  supported  at  the  other  end  by  a  bracket  depending 
from  the  butt  end  of  the  spring,  the  trunnion  bearing 
being  of  the  self-aligning  ball  type.  Another  instance 
of  the  use  of  a  radius  rod  is  seen  in  Fig.  7,  a  parallel  mo- 
tion effect  being  secured. 

There  is  also  a  problem  involved  in  the  fastening  of 
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the  thin  ends  of  quarter  elliptic  springs,  for  which  vari- 
ous solutions  are  in  evidence.  It  is  not  usually  consid- 
ered safe  to  depend  only  upon  a  single  master  leaf  for 
attachment,  for  a  fracture  would  lead  to  a  serious  smash 
by  the  displacement  of  the  axle.  But  the  inter-movement 
of  two  full  length  leaves  due  to  their  being  flexed  pre- 
vents both  of  them  being  rigidly  secured  to  their  point  of 
attachment  or  support.  A  "safety  leaf"  in  one  form  or 
another  is  therefore  provided  as  a  rule,  and  Fig.  8 
(Standard)  affords  an  example.  As  will  be  seen,  a  short 
leaf  and  the  extreme  end  of  the  master  leaf  are  bolted  to 
a  plate  resting  on  the  channel  axle,  the  other  end  of 
the  short  member  being  curved  around  the  bolt  of  a 
spring  clip  of  the  usual  kind  attached  to  the  third  main 
leaf;  a  U-bolt  locates  and  secures  the  axle  plate  and  the 
full-length,  safety  and  second  leaves  on  the  axle. 

This  scheme  is  obviously  open  to  criticism,  for  the 
reason  that  if  the  U-bolt  is  sufficiently  tightened  to  hold 
the  front  end  of  the  spring  firmly  to  the  axle,  relative 
movement  between  the  first  and  second  leaves  is  pre- 
vented. In  practice,  it  would  seem,  the  tip  of  the  second 
leaf  is  sure  to  become  loose  enough  under  the  U-bolt 
for  inter-movement  to  occur,  and  when  that  happens  the 
whole  assembly  will  have  a  precarious  anchorage  on  the 
axle;  obviously  it  would  be  better  if  the  plate  were  in- 
tegral with  the  axle  and  the  U-bolt  clamped  down  only 
the  first  and  safety  leaves. 

Modifications  on  Wolseley 

The  7-hp.  Wolseley  (Fig.  9)  has  the  modification  last 
mentioned,  the  spring  plate  or  pad  being  integral  with 
the  axle.  In  this  case,  however,  the  second  main  leaf 
does  not  reach  as  far  forward  as  the  coiled  end  of  the 
safety  leaf,  whereas  the  writer's  suggestion  is  that  the 
point  of  the  former  should  overlap  the  latter  but  not 
run  under  the  U-bolt.  In  the  15-hp.  Wolseley  (Fig.  10) 
five  of  the  main  leaves  run  forward  beyond  the  coil  of 
the  safety  unit;  the  full-length  leaf  is  coiled  at  the  end 
and  located  by  a  transverse  bolt  passing  through  the 
sides  of  a  separate  plate,  the  latter  being  located  on  the 
axle  by  a  U-bolt  passing  through  wings  of  the  plate 
and  through  the  axle  pad;  the  safety  leaf  is  held  in  posi- 
tion only  by  being  clamped  by  the  U-bolt.  This  plan 
obviates  the  need  for  a  bolt  hole  through  the  end  of  the 
master  leaf,  but  this  is  hardly,  it  would  seem,  a  feature 
justifying  the  additional  cost  ol  the  scheme. 

An  arrangement  which  has  nothing  to  warrant  its 
adoption  unless  it  be  the  designer's  preference  for  a 
tubular  front  axle,  is  that  illustrated  in  Fig.  11.  Here 
two  horns  fixed  to  the  axle  take  the  spring  pin  and  a 
fixed  bracket  extending  rearwardly  some  6  in.  prevents 
the  axle  from  rotating  by  beinr  attached  to  the  spring 
by  means  of  a  clamping  plate  ar>d  two  bolts.  But,  as 
three  of  the  spring  leaves  are  clamped  together,  inter- 
movement  is  checked  and  the  spring  acts,  in  effect,  as 
one  6  in.  shorter  than  the  master  leaf  and  as  though 
the  latter  were  in  thickness  equal  to  the  three  leaves. 

Examples  of  Common  Practice 

The  most  widely  used  system  is  shown  variously  ap- 
plied in  Figs.  12  and  13.  It  consists  oI  two  approximate- 
ly full-length  leaves,  of  which  only  o:  e  is  fixed  to  the 
axle,  the  other  being  allowed  to  move  relatively  by  rea- 
son of  the  clamping  plate  taking  effect  upon  the  lower 
one  alone.  But  it  is  not  sufficient  to  prevent  that  corner 
of  the  frame  from  dropping  if  a  master  leaf  should  frac- 
ture; the  safety  leaf  or  its  alternative  must  also  keep 
the  axle  in  approximately  nonmal  alignment.  So  in  the 
Talbot  design  (Fig.  12)  and  in  other  examples  not  illus- 
trated, the  second  leaf  is  slotted  at  each  side  where  the 
clamping  plate  occurs  and  the  amount  of  relative  move- 


ment possible  between  this  leaf  and  the  axle  is  just 
sufficient  to  permit  the  two  leaves  to  be  flexed  without 
restraint.  In  the  example  just  referred  to  the  isolated 
bolt  passes  directly  through  the  end  of  the  master  leaf 
and  the  axle  pad,  the  clamping  plate  being  a  supplemen- 
tary means  of  securing  the  spring.  But  in  the  A.C.  Six 
(Fig.  13),  the  clamping  plate  is  held  down  on  to  the 
master  leaf  by  all  three  bolts;  the  front  one  also  passes 
through  the  slotted  end  of  the  second  leaf,  which,  again, 
is  permitted  free  relative  movement  due  to  flexion  and 
yet  is  prevented  from  escaping  if  the  master  leaf  should 
break. 

Advantages  of  Quarter  Elliptic  Spring 

Figs.  12  and  13,  as  well  as  others,  show  methods  of 
attaching  the  butt  ends  to  the  frame  and  incidentally 
bring  to  notice  an  advantage  of  quarter  elliptic  springs 
as  compared  with  most  other  types.  That  is  to  say,  the 
inherent  weakness  in  a  half-elliptic,  for  instance,  due  to 
the  presence  of  an  assembly  bolt  at  the  center  of  the 
spring  length,  is  eliminated.  The  majority  of  quarter 
elliptics  have  a  combined  assembly  and  anchorage  bolt 
at  the  extreme  end  of  the  butt,  where  there  is  no  risk 
of  load  and  flexion  causing  stresses  that  might  result  in 
a  fracture.  The  examples  in  Figs,  12  and  13  have  this 
feature,  though  in  other  respects  there  is  marked  di- 
vergence in  the  mounting  to  the  frame;  in  the  former  a 
bracket  intervenes  between  spring  and  frame,  the  springs 
being  parallel  with  one  another,  whereas  in  Fig,  13  the 
springs  are  splayed  to  make  their  mountings  on  the  axle 
wider  apart  and  an  angle  steel  plate  forms  the  bracket 
on  the  outward-facing  channel  of  the  frame. 

The  A.  B.  C.  front  anchorage  (Fig.  14)  embodies  two 
full-length  leaves,  as  well  as  a  safety  leaf.  The  clamp- 
ing plate  scheme  previously  mentioned  appears  to  be 
preferable  to  the  use  of  a  pair  of  stepped  bolts  for 
fastening  to  the  axle  as  shown,  for  two  reasons:  It 
affords  a  bigger  area  of  spring  surface  gripped  and  does 
not  call  for  the  second  series  of  holes  in  the  leaves  at  a 
point  where  fractures  would  take  place — there  is,  in  other 
words,  a  weakening  of  the  leaves  in  Fig.  14  just  where 
they  should  be  strongest,  which  probably  accounts  for 
the  use  of  the  additional  leaf  referred  to. 

The  Singer  Six 

An  altogether  different  arrangement  is  that  shown 
in  Fig,  15  (the  Singer  Six),  Here  there  are  again  two 
full  length  leaves,  but  both  are  secured  rigidly  to  the 
axle  by  a  single  bolt  and  clamping  plate.  The  second 
leaf  is,  however,  allowed  relative  movement  by  being 
narrowed  at  the  butt  end  of  the  spring,  the  clamping 
bolts  and  plate  at  this  end  being  prevented  from  clamp- 
ing the  tongue  of  this  leaf  by  the  presence  of  a  distance 
plate  at  each  side  between  the  master  and  third  leaves, 
these  plates  being  slightly  thicker  than  the  second  leaf. 
The  only  advantage  attaching  to  this  arrangement  is  that 
the  whole  width  of  both  the  full-length  leaves  is  avail- 
able to  resist  fracture  adjacent  to  the  clamping  plate 
on  the  axle,  whereas  in  the  alternative  scheme  exempli- 
fied in  Figs.  12  and  13,  there  is  a  narrowing  of  the 
upper  of  these  two  leaves  at  what  is  certainly  a  vital 
point  in  its  length.  While  this  narrowing  may  not  be 
objected  to  when  both  leaves  are  intact  it  might  well 
mean  that  if  the  master  leaf  fractured  the  other  would 
follow  suit  immediately  through  being  unable  to  carry 
the  load  unassisted  even  long  enough  to  enable  the  driver 
to  realize  that  the  car  at  that  corner  was  sagging  and 
that  something  was  amiss.  The  butt  end  of  the  spring  is, 
admittedly,  slightly  weakened  in  the  arrangement  in  Fig. 
15,  but  only  to  an  extent  which  should  justify  the  loss 
being  ignored. 
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Fig.  1 — Citroen  scheme  (rear)  applied  to  tapering  frame.  Fig.  2— A.  C.  Six  (rear)  spring  butt  located  in  frame  chan- 
nel.  Fig.  3 — Standard  metlod  places  rear  spring  under  frame  memhers.  Fig.  4 — Single  blade  from  top  of  frame  to 
bracket  on  rear  of  7-hp.  Wolseley.  Fig.  5— G.  N.  spring  blade  used  to  provic'e  parallel  motion  arrangement  for  front 
axle.  Fig.  6 — Front  radius  rod  used  on  Carrow.  Fig.  7 — Turner  use  of  radius  rod  (rear).  Fig.  8— Standard  (front)  "safety 
leaf."      Fig.    9 — Seven-hp.    Wolseley    (front)     spring    plate    integral    with    axle.      Fig.    10 — FIfteen-hp.    Wolseley    (front) 

longest   leaf  colled 
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a'^>.    ^     x°"     spring   attached   to   tubular  axle  on   Rhode.      Fig.    12— Talbot    (front)    shows   common    practice.      Fig.    13— 
o        ,    ''1.^''°"*  spring.      Fig.    14 — A.    B.   C.   front   anchorage   uses  two   full   length   leaves  as  well    as  safety  leaf.      Fig.  15 
—Single   Six   front,   two  full   length   leaves  secured   rigidly.      Fiq.    16— M.   A.    S.    E.    rear  spring.      Fig.   17— Front   and   rear 
ends  of  Talbot   rear  spring.     Fig.   18— Rear  spring  mountincs  of  the   Gallowav 


A  method  of  anchoring  rear  springs  t'.>  the  axle  casing 
which  has  little  to  commend  it,  but  is,  nevertheless,  of 
slight  interest  as  showing  how  widely  divergent  assem- 
blies at  this  point  may  be,  is  seen  in  Fig.  16.  It  need 
only  be  said  that  the  master  leaf  is  curved  at  its  rear 
end,  a  stirrup  is  threaded  over  it  and  to  this  is  hooked 
a  clamping  plate  securing  the  spring  end  taa  ball  bear- 
ing on  the  axle  casing;  the  second  leaf  is  extended  and 
its  end  curved  to  approximately  the  same  radius  as  the 
master  leaf. 

The  front  and  rear  ends  of  the  Talbot  back  spring  are 
shown   in   Fig.   17;    while   there   is   nothing   unorthodox 


about  the  anchorage  of  the  butt,  there  is  a  detail  con- 
nected with  the  axle  bracket  which  is  worthy  of  note. 
Located  by  the  bolt  upon  which  the  master  leaf  rests, 
and  also  by  another  transverse  bolt,  are  two  triangular 
plates  inside  the  horns  of  the  bracket;  these  are  of  hard- 
ened steel,  are  readily  renewable  and  serve  to  prevent 
the  sides  of  the  leaf  from  wearing  the  inside  surfaces  of 
the  bracket  horns,  the  latter  being  parts  which  obviously 
cannot  be  replaced  without  a  lot  of  difficulty  and  ex- 
pense. This  is  a  feature  that  might  well  be  applied  to 
cantilever  springs  mounted  in  similar  fashion. 

The  final  illustration   (Fig.  18)   shows  the  mountings 
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of  the  rear  springs  of  the  Galloway,  a  light  car  made  by 
the  Beardmore  interests.  As  shown  in  the  lower  view, 
the  whole  spring  is  completely  enclosed  in  a  well-fitted 
grease-retaining  "gaiter"  which  extends  over  flanges  on 
the  frame  bracket  and  a  socket  integral  with  the  axle 
casing.  Within  the  axle  socket  the  end  of  the  master 
leaf  lies  between  two  rollers,  resting  upon  one  which  is 
threaded  over  the  transverse  bolt,  of  which  the  nut  is  in 
view;  the  tip  of  this  leaf  has  a  boss  form.ed  on  it  to  pre- 
vent the  spring  end  from  becoming  displaced  if  the  spring 
should  open  out  beyond  the  normal — for  example,  when 
the  frame  as  distinct  from  the  axle  is  jacked  up.  The 
spring  can  be  withdrawn  at  this  end  only  by  first  re- 
moving the  lower  bolt  and  roller. 

In  conclusion  it  may  be  said  that  the  rapidly  increas- 
ing popularity  of  the  quarter  elliptic  spring  is  fully  jus- 
tified in  practice.  It  gives  results  in  passenger  comfort 
fully  in  keeping  with  those  of  the  cantilever,  and  com- 
pares favorably  with  any  other  type  as  regards  cost;  it 
has  the  same  merit  of  reducing  unsprung  weight  as  the 
cantilever  and  its  total  weight  is  little  if  any  more  than 
half  that  of  the  latter.*  It  can  be  used  with  either 
Hotchkiss  drive  or  a  torque  tube,  and  in  its  simplest  ren- 
dering with  the  former  all  need  for  grease  cups  or  oilers 


•This  statement  is  open  to  question,  as  for  the  same  deflection  per 
100  lbs.  increase  in  load  (which  determines  the  riding  comfort)  and 
with  the  same  grade  of  steel  and  the  same  factor  of  safety  the  same 
amount  of  steel  is  required  in  a  quarter  elliptic  as  in  a  cantilever 
spring. — Editor. 


is  eliminated.  Shackle.s  are  not  required  in  any  ca.se 
and  there  is  no  trunnion  bearing  to  con.sider.  It  appeals 
to  British  users  by  reason  of  its  ease  of  maintenance 
coupled  with  the  degree  of  passenger  comfort  it  affords. 
For  light  and  medium-sized  cars  it  has  proved  entirely 
satisfactory  with  the  modifications  from  its  original  ap- 
plications which  experience  dictated;  in  fact,  .some  of  the 
be.st  if  not  the  very  best  sprung  of  British  light  and 
medium-sized  cars  now  have  quarter  elliptics  and  their 
use  is  increasing. 

Admittedly  its  application  ?nd  design  call  for  careful 
consideration.  It  may,  like  the  cantilever,  cau.se  a  car 
tu  be  prone  to  roll  pronouncedly  on  corners  taken  at 
speed;  but  this  tendency  can  be  and  has  been  overcome. 
One  seemingly  inherent  feature  appears  to  make  the 
quarter  elliptic  unsuitable  for  the  front  of  heavy  and 
high  speed  cars;  that  is  to  say,  its  single  point  of  sup- 
port and  the  lateral  flexibility  of  the  spring  give  the 
driver  an  impression  of  lack  of  precision  in  steering  con- 
trol. This  is  an  impression  which  soon  wears  off  when  a 
speed  of  40  m.p.h.  or  so  is  not  exceeded;  but  there  is  un- 
doubtedly some  lateral  movement  of  the  front  axle  rela- 
tive to  the  frame  under  most  conditions  of  running  and 
this  might  well  prove  to  be  disconcerting,  to  say  the 
least,  at  really  high  speeds.  Up  to  the  present  this  type 
of  spring  has  not  appeared  at  the  front  of  British  or 
European  cars  of  over  20  hp.;  where  it  is  used  on  larger 
sizes  it  occurs  at  the  back  onlv. 


Better  Cars  at  Lower  Price — A  Production  Achievement 


(Continued  from  page  1149) 


The  close  relationship  and  the  interlocking  interests 
between  the  designing,  manufacturing  and  merchandising 
ends  of  the  business  constantly  become  more  clear.  Super- 
imposed on  all  of  these  problems  we  have  the  detail  con- 
siderations of  such  matters  as  the  reduction  in  scrap,  the 
reduction  of  industrial  wage,  the  elimination  of  unneces- 
sary operations  and  the  elimination,  particularly,  of  hand 
operations  by  the  employment  of  machinery. 

Labor  situations  sometimes  arise  which  call  for  delicate 
tact  and  proper  handling,  so  that  justice  may  be  done  the 
men  in  the  shop,  and,  at  the  same  time,  the  costs  of  manu- 
facture may  not  be  run  up  to  a  degree  which  makes  the 
product  commercially  unprofitable. 

There  is  always  a  possibility  of  effecting  savings  by 
scanning  new  processes  as  they  come  into  being.  Pieces 
which  have  been  sand  cast,  for  instance,  may  often  be  made 
more  economically  by  forgings  or  die  castings.  The  quan- 
tities produced  will,  of  course,  be  a  factor  in  this.  Stamp- 
ings of  certain  circular  shapes  may  be  made  better  in  auto- 
matic screw  machines,  and  often  parts  which  have  been 
east  may  be  more  economically  made  from  bar  materials 
or  tubings. 


Careful  consideration  should  be  given  the  new  machine 
tools  appearing  on  the  market,  to  determine  whether  or 
not  existing  equipment  cannot  well  be  replaced  by  ma- 
chines capable  of  larger  production.  Operations  which 
require  one  or  more  general  purpose  machines  should  be 
studied  from  the  standpoint  of  special  purpose  tools  of 
higher  capacity. 

The  average  mechanic  working  in  a  shop  represents  the 
interest  on  a  $20,000  investment,  which  pays  at  the  rate 
of  6  per  cent  per  year.  If,  by  investing,  therefore,  in  five 
machines  which  can  >>e  taken  care  of  by  one  operator. 
these  machines  are  paying  for  themselves  immediately, 
whether  or  not  they  have  cut  the  actual  producing  time. 
In  all  probability,  however,  such  machines  would  mate- 
rially save  actual  production  time  as  well  as  direct 
labor  wage. 

In  one  particular  department  of  an  automobile  factors- 
producing  at  the  rate  of  30  cars  per  day  it  was  recently 
found  possible  to  take  35  per  cent  of  the  men  out  of  the 
department  and  still  have  a  higher  production  and  conse- 
quently increased  wages  for  the  individual  workers  in 
this  department. 
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American  Tractors  Are  Most  Popular  in  Greece 


THE  total  number  of  tractors  in  Greece  is  about  500, 
of  which  about  half  are  of  American  make,  accord- 
ing to  a  report  to  the  Department  of  Commerce.  There 
are  150  track-laying  tractors  and  350  wheel  type.  Two 
hundred  of  the  latter  are  of  American  make,  70  are  Ger- 
man, 40  English,  10  French  and  the  balance  from  Sweden 
and  other  countries.  Germany  is  also  supplying  40  trac- 
tors on  account  of  war  indemnity.  About  70  per  cent  of 
the  track-laying  tractors  are  of  British  make.  The 
others  are  French,  Italian,  German  and  American.     Ger- 


many is  to  deliver  25  of  this  type  on  account  of  war 
indemnity. 

The  most  popular  among  the  European  makes  are  the 
German  "Stock"  and  "W.  D.,"  the  English  "Wally," 
"Fowler,"  "Aveling  Porter"  and  the  Swedish  "Excelsior." 
All  these  types  do  not  seem,  however,  to  have  quite  met 
the  requirements  of  this  market,  which  needs  a  small 
tractor  ol  about  12  hp,  to  be  used  on  the  many  small- 
sized  farms.  The  types  in  use  are  too  big  for  pulling 
one  plow  and  to  small  for  two  plows. 


A158 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


June  1,1922 


Do  Overhead  Camshafts  Increase 
Efficiency  in  Engine  Operation? 

Part  II 

Europeans  producing  a  number  of  overhead  camshaft  drives  and  overhead 
valve  actuating  mechanisms  of  very  radical  design.  Leyland  eight-in-line 
offers  a  good  example  of  unconventional  practice  without  regard  to  costs 
of  production.    Application  of  a  more  simple  design  found  on  the  Rhode. 

By  P.   M.  Heldt 


WE  now  come  to  a  number  of  rather  radical  designs 
of  overhead  camshaft  drive  and  overhead  valve 
actuating  mechanism  which  have  become  known 
through  recent  patent  publications.  One  of  the  cars  that 
has  been  talked  of  a  good  deal  the  past  year  and  a  half  is 
the  Leyland  eight-in-line.  On  the  engine  of  this  car  an 
eccentric  mechanism  is  used  for  transmitting  motion  from 
a  half-speed  shaft  located  close  to  the  crankshaft  and 
driven  by  spur  gear  therefrom,  to  a  short  shaft  normally 
in  line  with  the  camshaft.  In  order  to  obviate  difficulties 
due  to  unequal  expansion  of  the  cylinder  block  and  the 
eccentric  rods  the  short  shaft  at  the  top  has  a  support 
separate  from  the  cylinder  head  and  is  connected  to  the 
camshaft  by  means  of  an  Oldham  coupling  which  compen- 
sates for  any  slight  disalignment  between  the  driving 
and  driven  members.  The  eccentrics  are  evidently  set  at 
angles  of  120  deg.  This  drive  ought  to  have  something 
to  commend  it  from  the  standpoint  of  continuity. 

A  still  more  radical  design  of  valve  gear  has  recently 
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been  patented  in  England  by  the  Fiat  Co.  Upon  the  upper 
part  of  the  valve  stem  is  mounted  a  trunnion  carrying  two 
conical  rollers.  The  trunnion  is  mounted  between  a  shoul- 
der on  the  valve  stem  and  a  coiled  spring  which  is  backed 
up  with  a  nut  and  lock  nut  at  the  top  of  the  stem.  Sur- 
rounding the  valve  stem  guide  is  a  shell  with  opposite 
vertical  slots  through  which  the  arms  of  the  trunnion 
extend.  On  ball  bearings  upon  this  shell  are  mounted  a 
pair  of  face  cams  upon  the  circumference  of  which  are  cut 
spur  teeth.  In  the  particular  design  shown  there  are  four 
valves  in  the  cylinder  head  and  all  of  the  cams  are  geared 
together.  It  is  obvious  that  as  the  cams  are  revolved  the 
valves  are  opened  and  closed  positivelj'',  except  for  the 
slight  play  of  the  springs.  A  valve  gearing  of  this  type 
should  permit  of  very  high  engine  speeds,  but  the  cost  of 
manufacture  is  undoubtedly  quite  high. 

As  regards  the  operation  of  the  valves  from  overhead 
camshafts,  there  are  at  present  three  methods  in  vogue. 
The  cams  may  either  act  directly  on  cam  followers  secured 
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Fig.  10— (Left)— Leyiand  straight  eight  camshaft  drive    (sketch) 
Fig.    11— (Above)— Flat   camshaft 
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Fig.    12 — Hispano-Suiza    cam    mechanism 

to  the  end  of  the  valve  stem,  as  in  the  Hispano-Suiza 
engine;  single  armed  levers  or  adjusting  blades  may  be 
interposed  between  the  cams  and  the  valve  stems,  or  the 
cams  may  act  on  the  valves  through  the  intermediary  of 
tappet  levers  as  in  the  Liberty  aircraft  engine. 

With  the  first  mentioned  arrangement  the  means  for 
adjusting  the  valve  clearance  must  be  provided  on  the  valve 
stem  itself.  This  problem  was  solved  in  a  rather  neat  man- 
ner by  Birkigt,  the  designer  of  the  Hispano  engine.  He 
drills  out  the  valve  stem  and  inserts  a  screw  with  a  flat 
head  with  slotted  rim.  Underneath  the  screw  head  is  a 
washer  which  has  splines  or  keys  on  its  inner  circumference 
that  engage  into  slots  in  the  end  of  the  drilled  valve  stem, 
so  that  the  washer  can  slide  longitudinally  on  the  valve 
stem  a  limited  distance  but  cannot  rotate  with  respect  to 
it.  The  valve  spring  presses  the  washer  strongly  against 
the  screw  head,  and  the  screw  is  thus  locked.  On  the  cir- 
cumference of  the  washer  there  are  several  radial  drill 
holes,  and  a  pin  wrench  is  provided  which  engages  into  the 
holes  and  slots  of  the  washer  and  screw  head  and  permits 
the  adjusting  screw  to  be  screwed  farther  into  or  out  of 
the  valve  stem. 


Fig.    13 — Sketch    of    Hispano-Suiza    cam    mechanitm 

Fig.  14  shows  the  system  applied  to  the  British  Dawson 
car  (now  defunct).  As  will  be  seen,  it  resembles  the  His- 
pano in  being  of  the  direct  acting  type  and  has  similar 
means  for  valve  clearance  adjustment;  despite  the  preva- 
lent idea  that  Hispano  claims  a  master  patent  on  direct 
operation,  Dawson  continued  to  turn  out  engines  with  this 
type  of  valve  system  without  serious  interference  for  a 
couple  of  years.  The  failure  of  the  firm  was  not  ascribable 
in  any  way  to  the  type  of  valve  gear  used  on  the  engines. 
The  scope  of  the  Birkigt  (Hispano)  patent  apparently 
includes  only  the  particular  means  of  adjustment,  including 
the  pin  wrench. 

It  is,  of  course,  quite  possible  to  arrange  overhead  valve 
mechanisms  in  a  way  similar  to  the  mechanism  used  with 
the  ordinary  L  head  engine.  That  is,  between  the  valve 
and  the  camshaft  can  be  placed  a  pushrod  provided  with 
an  adjusting  nut  or  adjusting  screw  and  lock  nut.  The 
objection  to  this  construction  is  that  it  gives  an  abnormal- 
ly high  engine.  An  overhead  camshaft  engine  is  much 
higher  than  an  L  engine  in  any  case,  and  if  a  pushrod  is 
placed  between  the  valves  and  the  camshaft  the  height  of 
the  engine  is  increased  by  the  length  of  the  pushrod. 
There  may  be  instances  where  this  is  of  no  great  conse- 
quence, as  where  a  very  small  engine  is  placed  under  a 
normal  sized  hood,  but  in  most  cases  it  would  be  objec- 
tionable. 

Bugatti  developed  an  overhead  valve  gear  which  over- 
came this  objection.  He  uses  curved  push  rods  (quadrant 
shaped)  with  rollers  at  both  ends.  The  cams  on  a  cam- 
shaft centrally  over  the  engine  press  against  one  of  these 
rollers  in  a  horizontal  direction,  while  the  other  roller 
presses  vertically  down  upon  the  valve  stem.  The  quad- 
rant shaped  push  rods  were  located  in  guides  that  were 
bolted  to  the  sides  of  the  cylindrical  camshaft  housing 
with  three  bolts.  The  design  here  illustrated  is  an  early 
one.  But  the  curved  pushrod  construction  has  been  re- 
tained by  Bugatti  in  a  modified  form.    In  this  early  design 


Fig.  14 — Sketch  of  Dawson  cam  mechanism 


Fig.  16 — Sketch  of  Rhode   cam  mechanism 
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Fig.    15 — Bugatti    valve    mechanism 


the  provision  for  the  adjustment  of  the  clearance  appar- 
ently consisted  in  the  use  of  shims  under  the  pushrod 
guide.  Very  frequently  in  recent  designs  the  valves  in 
the  head  are  placed  at  an  angle  with  the  cylinder  axis,  one 
valve  to  each  side  of  the  central  vertical  plane  of  the 
engine,  and  the  camshaft  is  then  placed  centrally  over  the 
cylinder  heads,  which  makes  for  symmetry.  On  smaller 
engines,  however,  the  plan  of  setting  the  valves  at  an 
angle  is  not  so  practical,  for  it  calls  either  for  a  wide  cover 
or  else  makes  it  necessary  to  leave  the  valve  springs 
unprotected  and  have  the  tappet  levers  extend  through  the 
walls  of  the  cover.  In  aircraft  engines  this  latter  practice 
is  widely  followed,  because  dust  and  dirt  are  seldom  a 
factor  to  be  figured  with  in  that  line,  and  the  additional 
noise  ajso  does  not  count.  In  passenger  car  engines  vertical 
valves  seem  to  be  preferred,  and  in  order  to  make  it 
possible  to  operate  these  valves  from  a  central  camshaft 
single  armed  instead  of  double  armed  tappet  levers  are 
used.  The  two  valves  are  sometimes  placed  on  opposite 
sides  of  the  longitudinal  center  plane  of  the  engine  and 
are  offset  in  the  fore  and  aft  direction  sufficiently  so  that 
the  two  levers  do  not  interfere.  This  arrangement  permits 
the  use  of  comparatively  long  lever  arms,  which  reduces 
the  side  pressure  on  the  valve  stems,  and  at  the  same 
time  enclosure  of  the  entire  mechanism  in  a  compact 
housing. 

One  of  the  simplest,  in  fact  crudest,  overhead  camshaft 
applications  is  that  of  the  Rhode  (Fig.  16),  a  British 
light  car  with  a  four-cylinder  engine  of  67  cu.  in.  capacity 
and  selling  at  a  low  price.  Its  camshaft  is  driven  by  a 
train  of  helical  pinions  and  actuates  the  valves  through 
levers  of  rectangular  stock  pivoted  on  adjustable  standards 


screwed  into  the  cylinder  head  and  provided  with  a  lock 
nut.  The  camshaft  is  offset  from  the  valve  stems,  and 
clearance  adjustment  is  made  by  varying  the  height  of 
the  pivot  pin  centers,  which  implies  first  removing  the  pins 
and  then  raising  or  lowering  the  standards  in  half  turns 
— not  a  very  precise  means  of  adjustment.  As  the  sketch 
indicates,  this  is  one  of  the  outfits  in  which  individual  oil 
drips  are  provided  for  the  cams  from  an  oil  pipe  running 
from  one  to  the  other  of  the  pressure  fed  camshaft  bear- 
ings. 

A  British  chassis  of  moderate  price  with  a  four-cylinder 
engine  of  180  cu.  in.  capacity  having  an  overhead  camshaft 
is  the  18-hp,  Phoenix,  of  which  the  valve  operating  details 
are  shown  in  Fig.  17.  This  also  has  pivoted  levers  inter- 
posed between  the  valves  and  an  offset  camshaft,  but  the 
levers  in  this  case  are  built  up  and  somewhat  resemble  the 
links  of  a  roller  chain;  in  fact,  the  cam  makes  contact 
with  a  roller  on  the  intermediate  crosspin.  Provision  for 
clearance  adjustment  consists  of  cap  nuts  on  the  vahe 
stems;  the  lubrication  system  includes  pressure  feed  to 
the  shaft  bearings  and  separate  drips  onto  the  cams  from 
a  longitudinal  pipe  not  shown  in  the  sketch;  the  drive  is 
by  helical  gears  and  a  vertical  shaft  with  a  dog  coupling 
having  offset  jaws  to  insure  correct  reengagement  within 
limits. 

The  Beardmore  (Fig.  18)  also  comes  within  the  pivoted 
lever  class  with  an  offset  camshaft,  though  in  this  case 
the  levers  for  inlet  and  exhaust  valves  respectively  are 
pivoted  on  opposite  sides  of  the  cylinder  heads  as  shown. 
Lubrication  details  are  similar  to  the  Phoenix.  Small  leaf 
springs  are  fitted  to  prevent  chattering  of  the  levers,  and 
pairs  of  the  latter  are  separated  on  their  pivot  shaft  by 


Fig.  17 — Sketch  of   Phoenix   cam   mechanis 
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Fig.    18— Sketch  of  Beardmore  cam  mechanism 
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Fig.   19 — Sketch    of   Diatto   cam   mechanism 

helical  springs  to  take  up  end  play  and  to  allow  the  levers 
to  be  moved  to  one  side  to  facilitate  valve  removal  and 
clearance  adjustment — the  means  to  the  latter  end  consist- 
ing of  threaded  studs  in  the  lever  ends  making  contact 
with  the  valve  stems  and  locked  by  a  pinch  bolt. 

A  design  of  distinct  interest  is  that  of  the  Diatto  (Fig. 
19)  which  has  pivoted  and  tapered  tongues  interposed 
between  cams  and  valves,  the  camshaft  center  being  im- 
mediately over  the  valve  stem  centers.  Clearance  adjust- 
ment is  effected  by  moving  the  tongue  towards  or  away 
from  the  camshaft  center  line,  the  horizontal  supports 
being  threaded,  located  in  clearance  holes  and  locked  by 
nuts  in  the  wall  of  the  overhead  valve  chamber  as  shown 
in  the  sketch.  Without  being  crude  this  is  a  simple  design 
which  should  lend  itself  to  economical  production  far  be":- 
ter  than  a  good  many  overhead  camshaft  arrangements. 
The  angularity  of  the  tongues  must  be  considerable  at 
full  valve  openings  and  be  liable  to  result  in  undue  side 
thrust  on  the  valve  stems ;  but  there  appears  to  be  no  valid 
reason  why  the  tongues  should  not  be  longer  and  pivoted 
farther  away  from  the  valves  to  reduce  angularity  and 
side  thrust.  With  efficient  lubrication  the  wear  of  the 
tongues  should  not  be  excessive,  and  in  any  case  the  latter 
could  be  made  easily  and  cheaply  renewable. 

Typical  of  many  other  overhead  camshaft  designs,  the 
Ansaldo  (Italian)  shown  in  Fig.  20  is  in  the  class  embody- 
ing rocking  levers  with  bearings  on  a  shaft  immediately 
above  and  running  parallel  to  the  camshaft  from  end  to  end, 
with  the  valves  on  opposite  sides  of  the  cylinder  head.  The 
valves  are  usually,  as  in  the  Ansaldo,  outwardly  inclined  at 


Fig.    20 — Overhead    camshaft    Ansaldo 

a  slight  angle  from  the  vertical.  Although  in  the  ca-se 
illustrated  the  clearance  adjustments  are  on  the  valve 
stems,  set  screws  and  pinch  bolts  in  the  outer  ends  of  the 
rockers  are  more  favored. 

The  Straker  Squire  arrangement  (Fig.  21  >  is  unusual 
in  two  respects.  In  the  first  place  it  is  used  on  a  six- 
cylinder  engine  with  .separate  cylinders  and  in  the  second 
place  the  valves  on  opposite  sides  are  outside  the  camshaft 
casing.  The  sketch  is  practically  self-e.xplanatory,  except 
that  it  does  not  show  that  the  camshaft  casing  is  a  unit 
casting  running  from  end  to  end  of  the  cylinders,  being 
secured  to  the  latter  by  the  studs  and  nuts  that  hold  in 
place  the  individual  cover  plates  bearing  the  roller  ended 
rockers.  The  drive  in  this  case  is  by  bevel  gears  at  each 
end  of  a  vertical  shaft. 

Still  more  unconventional  is  the  Leyland  eight-cylinder- 
in-line  overhead  camshaft  gear  (Fig.  22;,  the  drive  for 
which  has  been  described  in  the  foregoing.  Only  one  cam 
is  used  for  the  inlet  and  exhaust  valves  of  each  cylinder, 
the  cam  acting  upon  slipper  followers  pivoted  to  built-up 
rockers.  The  latter  at  their  outer  ends  bear  upon  T 
pieces  screwed  into  the  hollow  valve  stems,  while  the 
springs  are  semi-elliptic  laminated  units  forked  at  their 
ends  to  engage  with  and  exert  a  lifting  pressure  on  the 
T  pieces  and  through  them  upon  the  valves.  With  a  total 
disregard  for  cost  of  production  (the  Leyland  at  $10,500 
for  the  chassis  is  the  most  expensive  British  car)  the 
designer  has  evidentiy  aimed  at  securing  silent  operatio!i 
by  endeavoring  to  prevent  valve  spring  rebound,  and  so 
has  adopted  the  laminated  type.  The  pivoted  slipper  fol- 
lowers may  also  have  appeared  to  hold  out  possibilities 
in  the  same  direction,  but  by  being  satisfied  with  the 
compromise  valve  opening  diagram  which  is  obviously  ne- 
cessitated by  using  the  same  cam  for  inlet  and  exhaust, 
he  would  seem  to  have  taken  a' .ay  any  gain  in  efficiency 
induced  bv  overhead  valves. 


Pig      21— (.Left)— Straker    Squire    cam 
mechanism 

Fig.    22 — (Above) — Leyland     nam     mechanisr 
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Gear  Tooth  Grinding  Process  Reduces 
Heat  Treatment  Distortion  Dangers 

Finish  grinding  gear  teeth  after  heat  treatment  of  gears  to  prevent  danger 
of  distortion  a  big  factor  in  ehminating  noise.  Grinding  process  permits 
resurfacing  gears  which  have  been  already  finish  cut  to  size  and  surfacing 
of  gears  which  have  grinding  stock.    Gears  are  ground  in  gauge  up  to  12. 


THE  recent  great  increase  in  closed  cars  has  been 
responsible  for  a  renewed  activity  in  commercially 
manufacturing  transmission  gears  which  will  be 
sufficiently  accurate  to  give  silent  transmissions.  It  is  a 
well-known  fact  that  gear  noises  are  magnified  in  closed 
cars.  It  is  necessary  that  the  gears  be  quiet,  both  while 
loaded  and  while  idling.  It  is  also  recognized  that  gears 
which  are  initially  quiet  are  possessed  of  a  much  longer 
life  than  the  noisy  gearing,  which  indicates  badly  shaped 
teeth  and  consequently  tooth  shock,  which  is  responsible 
for  increased  wear. 

It  is,  of  course,  a  well  recognized  fact  that  one  of  the 
reasons  for  noise  is  the  distortion  of  the  tooth  form  (due 
to  high  temperatures  required  in  the  heat  treating  proc- 
esses). Furthermore,  considerable  vibration  and  noise 
has  resulted  from  the  efforts  to  secure  the  lightest  pos- 
sible gear,  in  order  to  reduce  the  inertia  of  the  transmis- 
sion part  to  the  greatest  possible  degree. 

A  short  review  of  previous  attempts  in  gear  grinding 
will  be  of  interest.  The  earliest  efforts  of  which  we  have 
record  was  made  by  a  gear  f  oundryman  as  early  as  1874. 


♦Condensed  from  a  paper  by  R.  S.  Drummond  of  the  Gear  Grinding 
Machine  Co. 


1— Grinding  the  teeth  on  ten  spur  geara  a*  o"*  t'"^« 


Emery  wheels  are  described  in  the  patents  filed  showing- 
the  wheel  molded  to  the  approximate  shape  of  the  tooth 
space.  This  wheel  passed  between  the  teeth,  removing 
some  roughness  and  burrs.  This,  however,  was  simply 
a  roughing  operation  intended  to  replace  the  hand  true- 
ing  which  had  previously  been  done  with  files  or  with  a 
chipping  hammer. 

The  next  effort  of  which  we  have  record  is  the  Leland- 
Ferris  bevel  gear  grinder,  shown  by  the  patent  files  in 
1898,  at  which  time  the  edge  of  the  wheel  was  used  with 
a  generating  type  of  machine  to  form  a  surface  on  a 
bevel  gear  tooth.  About  this  same  time  Cheney  devel- 
oped a  similar  machine  very  little  different  from  the 
Leland-Ferris  type. 

About  1891  the  Fellows  company  produced  a  generat- 
ing type  of  machine,  showing  detail  changes  from  the 
previous  work  done  by  Leland  and  Cheney.  A  machine 
was  also  developed  in  Germany  by  the  Reinicke  Company 
of  Chemnitz.  These  machines  used  the  side  of  the  emery 
wheel  and  generated  the  gear  tooth  form. 

To-day  we  have  in  this  country  generating  types  of 
machines  made  by  Pratt  &  Whitney,  Garrison  and  Lees- 
Bradner.    Another  type  of  gear  tooth  generator  is  shown 

in  the  patent  of  the  Brown-Lipe  Co., 
issued  to  A.  T.  Brown  in  1914. 

The  method  to  be  described  herewith 
was  developed  by  engineers  of  the  Gear 
Grinding  Machine  Co.,  the  fundamental 
behind  whose  method  is  the  reproduc- 
tion of  the  gear  tooth  form  upon  the 
wheel  from  master  forms.  It  is  a  fea- 
ture with  this  method  that  the  wheel 
can  be  re-trimmed  in  a  few  moments 
to  replace  the  worn  form  without  loss 
of  the  setting  of  the  machine. 

It  is  claimed  that  with  the  Ward 
gear  grinder  as  used  by  the  Gear 
Grinding  Machine  Co.  it  is  possible  to 
trim  the  wheel  and  use  it  for  a  rough- 
ing operation  around  the  gear,  remov- 
ing the  serious  inequalities  and  the  ex- 
treme distortion  of  the  heat  treatment 
and  then  to  re-trim  the  wheel  with 
great  accuracy  and  remove  from  the 
gear  teeth  a  finishing  cut  of  very  small 
amount.  This  is  claimed  to  give  a  per- 
fect reproduction  on  the  tooth  surface 
of  the  master  form  from  which  the  dia- 
mond trimmers  are  operated. 

In  this  method  the  wheel  normally 
passes  between  two  teeth,  finishing  ad- 
jacent sides  of  two  teeth  and  the  bot- 
tom of  the  space,  although  it  works  with 
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facility  on  one  side  of  one  tooth  without      ic;L»,/i».C' 
grinding  the  adjacent  side  of  the  next 
tooth  if  desired. 

There  are  two  distinctive  uses  which 
are  claimed  for  the  grinding  process 
for  finishing  gear  teeth.  These  are  (1) 
the  resurfacing  of  gears  which  have 
already  been  finish  cut  to  size  and  (2) 
the  surfacing  of  gears  which  have 
grinding  stock,  or,  in  other  words, 
which  are  manufactured  in  part  by  cut- 
ting machines  and  then  ground  to  finish 
size. 

A  large  volume  of  business  in  resur- 
facing gears  was  done  during  the  first 
five  years  of  the  company's  operations. 
The  process  was  used  principally  to  sal- 
vage parts  which  had  not  passed  inspec- 
tion.   These  gears  had  failed  either  be- 
cause of  malformation  of  the  teeth  or 
distortion  of  their  shape  in  heat  treat- 
ment.    But  what  apparently  is  by  far 
the  most  promising  use  for  the  finish 
grinding  of  gear  teeth  is  in  those  which 
have  been  rough  cut,  leaving  a  grinding 
stock.    To-day  this  constitutes  the  larg- 
est   volume    of    gear    tooth    grinding. 
Automobile  transmission   gears   are   required   to  operate 
noiselessly  at  high  speed  and  to  show  but  small  wear. 
Perhaps  the  biggest  feature  in  this  connection  is  that  the 
gear  tooth  is  finished  after  the  gears  are  heat  treated  and, 
consequently,  without  danger  of  distortion. 

What  Causes  Noise? 

It  is  very  interesting  to  note  what  causes  gear  noise. 
One  must  consider  that  in  a  gear  making  tooth  contact 
14,000  times  per  minute,  irregularity  of  contact  will 
cause  peculiar  sounds.  Many  improperly  shaped  teeth 
cause  an  abrupt  acceleration  of  the  mating  gear  and 
equally  abrupt  slowing  down.  This  reversal  of  accelera- 
tion occurring  thousands  of  times  per  minute  gives  a 
sound  harsh  to  the  human  ear  and  produces  rapid  wear. 

A  most  common  error  is  misplaced  involute  curves  and 
irregular  surface  contact  which  cuts  the  oil  film.  When 
the  shape  of  the  involute  curve  is  considered  and  it  is 
realized  that  near  the  base  circle  the  shape  is  approxi- 
mately radial,  whereas  at  the  top  it  is  very  much  rounded 
and  falls  away  rapidly  from  a  radial  line,  and  then  con- 
siders that  a  curve  may  be  misplaced  downward  as  much 
as  .005  in.,  it  is  possible  to  realize  the  severe  effect  at 
the  top  of  the  tooth.  In  a  recent  case  of  this  kind  idler 
gears  were  ground  accurate  with  the  bore,  but  were  noisy 
in  the  assembled  transmission.  Upon  inspection  of  the 
idler,  it  was  found  to  be  bushed  and  the  bushing  was 
eccentric,  causing  the  tooth  form  to  be  high  on  one  side 
and  low  on  the  other.  The  noise  was  not  a  sound  of 
eccentricity,  but  rather  a  low  growl.  New,  accurate 
bushings  eliminated  the  noise.  One  interesting  feature 
of  this  transmission  was  that  one  idler,  which  was 
cleaned  up  accurately  with  the  tooth  position  and  which 
was  a  loose  fit  on  the  shaft,  was  relatively  quiet. 

As  a  sample  of  the  stock  removed  from  gear  teeth  by 
the  grinding  process,  some  figures  bearing  on  gears  simi- 
lar to  those  in  automobile  transmissions  may  be  men- 
tioned. These  gears  varied  from  2  to  8  in.  in  diameter, 
from  6  to  7  pitch  and  %  to  l^/i  in.  face  width.  On  such 
gears  it  is  usual  to  correct  the  tooth  curve  and  give  a 
good  finish  to  the  tooth  surface  by  the  removal  of  ap- 
proximately 0.003  in.  from  each  side  of  the  tooth.  Where 
the  inaccuracies  of  machine  work  or  the  distortion  of 
heat  treatment  is  excessive,  it  sometimes  becomes  neces- 


2 — Gear  Grinding  IVIachine  Co.  planer  type  of  grinder  in  operation 

sary  to  remove  as  much  as  0.006  in.  from  the  surface  of 
the  tooth  on  both  sides.  The  removal  of  this  amount  of 
stock  0.003  to  0.006  in.  will  remove  from  the  thickness  of 
each  tooth  from  .006  to  .012  in.,  adding  that  much  to 
backlash  in  a  given  gear.  Double  this  amount  is  added 
in  a  pair  of  gears  meshing  together.  We  find  that  on  the 
average  we  can  expect  the  backlash  to  increase  0.010  to 
0.015  in.  in  a  pair  of  commercial  transmission  gears,  due 
to  the  removal  of  stock  by  the  grinding  process. 

The  depth  of  case  hardening  of  such  gears  is  usually 
specified  as  0.035  in.  or  more,  is  amply  suflicient  to  permit 
of  the  grinding  of  gear  teeth  for  salvage  purposes  with- 
out alteration  of  case  hardened  limits.  Some  manufac- 
turers prefer  to  make  the  case  0.040  in.  deep,  and  this 
has  proven  entirely  satisfactory. 

For  a  long  time  manufacturers  held  the  backlash  be- 
tween gears  so  close,  say,  0.004  to  0.006  in.,  that  a  serious 
oil  hammer  was  evident,  especially  in  cold  weather.  In 
the  normal  operation  o'  gears  0.015  in.  backlash  has  been 
found  highly  satisfactory  in  high  grade  transmissions. 
The  only  unsatisfactory  result  of  additional  backlash 
comes  from  the  accumulated  backlash  between  a  series- 
of  gears  where  the  driven  member  overruns  the  driver,, 
as  in  a  car  coasting  against  the  engine,  which  will  ac- 
cumulate the  backlash  and  cause  the  gears  to  tap  against 
one  another  with  a  single  distinct  tap,  which  is  normally 
not  objectionable  in  automobile  transmissions.  It  is 
unusual  for  drivers  to  continuously  surge  their  cars, 
backward  and  forward. 

Necessary  Machine  Limits 

In  the  rapid  and  economical  operation  of  grinding 
gear  teeth,  certain  machine  limits  are  important.  In 
automobile  transmissions  the  limits  on  the  bore  of  the 
gear  should  be  set  at  .000  minus  0.001  in.  plus  specified 
size.  The  hub  face  may  be  permitted  to  run  out  0.001  in. 
The  outside  diameter  may  be  permitted  to  have  a  run  out 
of  0.005  in.  in  gears  from  2  in.  to  8  in.  in  diameter.  Index 
error  may  be  permitted  in  a  rough  machine  product  up  to 
0.003  in.  Such  discrepancies  in  the  rough  product  are 
well  within  ordinary'  limits  of  machine  production. 

The  only  tooth  form  of  importance  is  the  pure  involute 
curve.  Experience  has  shown  that  the  closer  the  form 
of  the  tooth  is  held  to  the  accurate  involute  form  without 


1164 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


June  1,  1922 


3 — (Above) — Splined  shaft  which  has  been  ground  by 
Gear  Grinding  Machine  Co.  This  piece  must  be  very 
accurate,   so   that   the   universal   joint  will   be   co-axial 

withi  thei  shaft 
4 — A   piece   requiring   grinding   on   the  teeth   as  well   as 

on    the   splines 

modifications  the  better  the  gears  operate.  Ground  gears 
with  accurate  tooth  form  will  operate  silently  unless 
other  features  of  the  construction  produce  noise. 

Gear  teeth  of  6  or  7  pitch  and  a  pressure  angle  of 
20  deg.  or  more,  as  used  in  automobile  transmissions, 
require  a  relief  for  such  interference  as  occurs  from 
natural  abutting  of  teeth  due  to  the  numbers  of  teeth  in 
■contact.    For  instance,  in  13  teeth  running  with  14,  this 


abrupt  abutting  of  the  teeth  is  due  to  the  number  of  teeth 
and  is  relieved  by  increasing  the  pressure  angle  until 
the  effect  disappears.  Teeth  accurately  formed  to  the 
true  involute  curve  will  operate  accurately.  The  effect 
of  gears  operating  with  curves  placed  too  high  or  too 
low  is  to  cause  the  gears  to  move  with  a  speed  varying 
up  and  down  with  each  tooth  action.  Another  effect  is 
that  it  is  rarely  possible  to  secure  double  tooth  action. 
This  has  the  effect  of  giving  the  full  driving  force  as  a 
wearing  pressure  on  the  tooth  at  the  period  of  greatest 
sliding  action. 

The  machines  used  by  the  Gear  Grinding  Company 
employ  a  formed  grinding  wheel.  With  this  grinding 
wheel  a  predetermined  shape,  as  established  on  a  form 
or  pattern,  is  reproduced.  This  form  or  pattern  is  used 
as  one  element  of  a  pantograph,  the  other  extreme  of 
which  is  the  diamond  point  which  scribes  the  side  of 
the  grinding  wheel  to  an  accurate  shape  similar  to  the 
shape  on  the  master  form.  The  machines  in  use  to-day 
are  chiefly  of  the  shaper  or  planer  type;  that  is,  either 
the  head  traverses  over  the  work  or  the  work  traverses 
under  the  wheel,  the  grinding  wheel  thus  coming  in 
contact  with  the  faces  of  the  teeth  and  grinding  them  to 
the  correct  shape.  The  gears  are  ground  in  gangs  of  up 
to  12. 


1 


Metallic  Cover  for  Chassis  Springs 


ABOUT  ten  years  ago  the  practice  of  enclosing  the 
chassis  springs  in  a  leather  boot  to  protect  them 
against  mud  and  dust  was  introduced  in  England.  Rec- 
ently the  plan  has  gained  quite  a  foothold  in  this  country 
also,  though  the  covers  are  usually  of  imitation  leather 
or  rubberized  fabric  and  in  the  majority  of  cases  par- 
ticular attention  is  paid  to  the  problem  of  keeping  the 
leaves  supplied  with  lubricant. 
These  spring  covers  are  either 
laced  or  buttoned  on,  and  when  the 
supply  of  lubricant  is  to  be  renewed 
they  must  be  unlaced  or  unbuttoned. 

To  facilitate  the  operation  of  re- 
plenishing the  oil  supply  in  the 
cover,  the  Bassick  Mfg.  Co.,  orig- 
inators of  the  Alemite  lubricating 
system,  have  placed  on  the  market 
the  Alemite  lubricating  spring 
cover,  which  is  entirely  of  metal 
and  can  be  refilled  with  grease  by 
means  of  the  Alemite  grease  gun. 

This  spring  cover  is  claimed  to 
form  a  noiseless,  flexible  armor  of 


lead  coated,  non-rusting  steel,  in  which  the  spring  works 
in  a  bath  of  lubricant  that  penetrates  between  the  leaves. 
The  cover  is  equipped  with  Alemite  fittings  and  can  be 
easily  filled  with  the  Alemite  high  pressure  compressor 
and  hose.  The  cover,  it  is  claimed,  excludes  all  water,  dust 
and  grit,  and  in  conjunction  with  the  lubricant  bath  pre- 
vents rust  and  friction. 


Alemite    lubricating    spring    cover 


An  Asbestos  Brake  Lining  of  Radical  Construction 


ANEW  brake  lining,  composed  alt-  ost  entirely  of 
asbestos,  differing  from  most  brake  linings  which 
are  woven  and  contain  a  good  deal  of  cotton  and  some 
rubber  and  copper  wire,  the  latter  giving  the  material 
the  necessary  tenacity,  is  being  manufactured  by  the 
Nanbestos  Products  Co. 

Nanbestos  lining  consists  of  asbestos  mixed  with  a 
small  proportion  of  a  binder,  and  the  necessary  strength 
to  enable  it  to  withstand  the  breaking  stresses  is  fur- 
nished by  a  sheet  brass  backing  to  which  the  asbestos 


is  m.olded.  The  brass  strip  is  formed  with  small  tangs, 
which  extend  into  the  asbestos,  and  the  complete  lining 
is  secured  to  the  brake  band  or  shoe  by  means  of  solid 
rivets. 

A  number  of  advantages  are  claimed  for  this  lining 
as  follows:  Owing  to  the  absence  of  cotton  and  rubber 
the  lining  withstands  higher  temperatures  than  the  ordi- 
nary woven  lining;  the  lining  forms  one  solid  mass  and 
is  impervious  to  oil  and  water;  not  being  composed  of 
layers,  it  will  not  disintegrate  and  cast  off  lint. 
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More  Business  at  Less  Cost  Marks 
Commercial  Aircraft  Growth 

Survey  shows  distinct  progress  made  in  1921.  Practical  utility  definitely 
demonstrated.  Expansion  averages  about  20  per  cent.  A  compilation  of 
commercial  aircraft  operations  in  1921  is  here  presented  in  detail. 


IN  the  year  1921  progress  in  aviation  was  marked  by 
three  outstanding  events,  one  of  universal  and  epochal 
importance,  the  other  two  of  more  national  signifi- 
cance. 

During  June  and  July  there  were  held,  100  miles  off 
the  Virginia  capes,  a  series  of  experiments  in  the  course 
of  which  aircraft  flown  from  land  bases  bombed  and  sank, 
one  after  the  other,  a  submarine,  destroyer,  light  cruiser 
and  dreadnought,  the  most  modern  examples  of  warship 
construction. 

In  the  fall  the  Conference  on  the  Limitation  of  Arma- 
ment was  held  in  Washington,  and  it  is  asserted  that  the 
bombing  tests  cleared  the  way,  more  than  any  other  single 
event,  for  a  possible  solution  of  the  international  compe- 
tition in  capital  ship  construction.  For  the  2000-pound 
TNT  bomb  which  crushed  in  the  steel  walls  of  the  Ostfries- 
land  was,  as  the  Army  Chief  of  Ordnance  remarked  at  the 
moment,  "heard  around  the  world." 

Commercial  aviation,  struggling  for  nearly  three  years 
without  assistance  of  a  national  policy,  found  an  intelli- 
gent and  sympathetic  friend  in  the  Harding  administra- 
tion. The  President  in  his  inaugural  address  urged  the 
early  enactment  of  an  aerial  code  and  the  consistent  en- 
couragement of  civilian  flying.  In  consequence  there  was 
drafted  a  bill  regulating  the  operation  of  aircraft  in  inter- 
state and  foreign  commerce,  and  establishing  a  Bureau  of 
Civilian  Aeronautics  in  the  Department  of  Commerce. 
This  bill,  introduced  by  Senator  Wadsworth,  passed  the 
Senate,  and  at  the  time  of  publication  of  this  volume  was 
before  the  House  Committee  on  Interstate  and  Foreign 
Commerce. 

Aeronautical  Chamber  of  Commerce  of  America 

Possibly  the  most  definite  proof  of  growth  in  interest 
in  commercial  aviation,  was  the  establishment,  late  in  the 
year,  of  the  Aeronautical  Chamber  of  Commerce  of 
America.  The  need  for  such  an  organization  had  long  been 
felt.  With  definite  assurance  that  an  Aerial  Code  would 
shortly  be  established,  manufacturers  of  heavier  and 
lighter-than-air  craft,  motors,  parts,  accessories,  materials 
and  supplies;  dealers,  distributors,  operators  and  owners; 
associations,  corporations,  firms  and  individuals  engaged 
in  the  commercial  phases  of  the  art,  decided  to  equip  them- 
selves with  a  national  organization  of  the  type  which  had 
proved  so  useful  in  the  development  of  other  American 
industries. 

The  Aeronautical  Chamber  of  Commerce  was  incorpo- 
rated under  the  laws  of  the  State  of  New  York,  "to  foster, 
advance,  promulgate  and  promote"  aeronautics,  and  "gen- 
erally to  do  every  act  and  thing  which  may  be  necessary 
and  proper  for  the  advancement"  of  American  aviation. 
Formal  organization  was  announced  on  December  31,  1921. 

Commercial  aircraft  in  1921  definitely  began  the  dem- 
onstration of  practical  utility.  More  miles  were  flown, 
more  paid  passengers  booked  and  more  package  freight  and 
goods  carried. 


Comparative  Commercial  Aircraft  Operations,  1920-1921 

1990  19"^1 

Estimated  number  of  aircraft  in 

operation    1,000  1,200 

Estimated  total   mileage    6,000,000  6,250,000-6,500,000 

Operating  companies  reporting                 88  125 
Equipment  of  these  companies . . .           36.5-425       500-600 
Mileage     flown     by     these     com- 
panies       3,136,550  *2,907,245 

Number  of  passengers  carried. .  .     115,163  122,512 

Pounds  of  freight  carried 41,390  123,227 

Number   of   flights  by  operating 

companies      Unknown  130,736 

Average  duration  of  flights Unknown  21  minutes 

Average  charge  for  short  flights .      $12.50  .S9.00 
Average  charge  per  mile  for  in- 
ter-city flights    .65  .55 

Average    charge    per    pound    for 

freight Unknown  ..33 

States  in  which  operations  were 

carried  on    32  34 

Air  terminal  facilities 128  146 

(*Decrease  explained  by  less  free  and  more  paid  flights.) 

Approximately  one-half  the  equipment  was  controlled  by 
established  organizations,  the  other  half  being  in  the 
hands  of  the  gypsy  flier.  It  being  known  that  the  opera- 
tors at  fixed  points  covered  approximately  3.000,000  mile?, 
carrying  about  122,500  passengers,  it  is  estimated  that,  ail 
told,  rather  more  than  250,000  persons  flew  and  that,  count- 
ing the  wanderings  of  the  g>T)sy,  6,500.000  miles  were  com- 
passed by  commercial  aircraft  during  the  year. 

New  Aircraft  Operators 

Operation  in  states  shows  that  the  pressure  upon  the 
surface  facilities  in  Illinois,  Massachusetts,  New  Jersey, 
New  York,  Pennsylvania,  etc.,  has  encouraged  the  estab- 
lishment of  eighteen  new  aircraft  operators,  all  of  which 
engage  in  occasional  transport  between  cities,  but  which 
are  handicapped  in  their  endeavors  to  establish  regular 
service  by  the  absence  of  landing  facilities,  properly  dis- 
seminated weather  reports,  and  aerial  law  which  is  priman.- 
to  the  legitimate  general  capitalization. 

In  California,  Idaho,  Iowa,  Kansas,  Kentucky,  Maine, 
Missouri,  Montana,  Nebraska,  Nevada.  North  Dakota, 
Oklahoma,  South  Carolina.  South  Dakota.  Texas.  Virginia, 
and  West  Virginia,  where  distances  are  g.-eat  and  surface 
facilities  backward,  commerce  is  willing  to  utilize  aircraft. 
For  the  same  service  which  appeals  to  the  great  business 
establishments  of  New  York  or  Chicago,  eager  to  hasten 
delivery  and  speed  collection,  appeals  likewise  to  the  small 
community  the  progress  of  which  manifestly  rests  upon 
the  rapidity  with  which  it  releases  itself  from  isolation 
and  establishes  quick  contact  with  purchasing  territory 
hitherto  unattainable. 

Tne  following  pages  contain  a  very  complete  table  of 
commercial  aircraft  operations  in  the  United  States  in 
1921.  This  table  was  compiled  by  the  Aeronautical  Cham- 
ber of  Commerce  of  America,  Inc,  and  gives  a  compre- 
hensive idea  of  the  location,  facilities  and  operations  of 
all  established  commercial  aircraft  concerns. 
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London-Paris  Air  Services  Compared 

THE  first  year  of  sub.sidized  British  air  services,  end- 
ing in  March,  1922,  forwarded  to  the  Department  of 
Commerce  by  Commercial  Attache  Tower,  shows  the  fol- 
lowing results  for  the  London-Paris  route,  where  two 
companies,  Handley  Transport,  Ltd.,  and  Instone  Air 
Line,  Ltd.,  have  maintained  daily  services,  weather  per- 
mitting. 

British  Air  Services 

London  to  Paris     Paris  to  London     Total 
Number  of  machines.  526  524  1,050 

Number  of  passengers  2,989  2,709  5,694 

The  French  competitors  of  these  two  services,  on  the 
London-Paris  route,  made  more  flights,  but  carried  fewer 
passengers,  the  comparative  figures  being  as  follows: 

French  Air  Services 

London  to  Paris     Paris  to  London  Total 

Number  of  machines .                775                            787  1,562 

Number  of  passengers         2,043                        2,380  4,423 

The  British  companies  carried  sixteen  tons  of  goods, 
and  the  French  fifty-three  tons  between  Aug.  1,  1921,  and 
the  end  of  February  this  year. 


MESSRS.  VICKERS  and  the  Shell  oil  group  have  sub- 
mitted a  scheme  to  the  British  Government  for 
using  five  of  the  lighter-than-air  airships  for  a  weekly- 
passenger  service  to  India  and  Australia,  according  to 
information  foi-warded  to  the  Department  of  Commerce. 
The  scheme  is  the  outcome  of  investigations  by  Com- 
mander C.  Dennis  Burney,  inventor  of  the  paravane.  A 
new  carbureter  which  uses  gasoline  or  oil  combined  with 
hydrogen  is  a  factor  that  adds  strength  to  the  feasibility 
of  the  scheme,  as  this  will  allow  the  load  of  the  ship  to  be 
increased  40  per  cent. 

A  company  is  proposed  with  a  capital  of  £4,000,000,  of 
which  £3,400,000  is  to  be  used  for  the  purchase  of  new  air- 
ships. The  Government  is  asked  to  give  a  subsidy  to  be 
divided  between  the  three  countries  involved.  The  journey 
to  Bombay  will  be  reduced  to  5^0  days  and  to  Australia 
to  11 1/2  days,  while  the  proposed  fares  would  be  £85  to 
India  and  £130  to  Australia  (£30  less  than  first  class  mail 
steamship  accommodations). 


Commercial  Aviation  in  Hawaii 

THE  "Star-Bulletin"  of  Honolulu  is  favorably  im- 
pressed with  the  possibilities  for  the  successful 
operation  of  commercial  aerial  transportation  in  Hawaii, 
stating  that  the  conditions,  climatic  and  geographical, 
are  ideal  in  this  group  of  islands  for  an  all-the-year 
airplane  service.  Storms  of  great  severity  are  extremel) 
rare,  and  each  island  offers  its  haven  of  peaceful,  pro- 
tected ocean  water  for  seaplanes,  which,  of  course,  are 
the  types  of  flying  machines  best  adapted  for  inter- 
island  service.  It  believes  that  the  transportation  of  the 
mails,  express  and  passengers  should  give  to  a  commer- 
cial airplane  service  sufficient  business  to  make  the  ven- 
ture profitable  and,  if  not  at  the  outset,  at  least  as  soon 
as  a  period  of  successful  operation  convinced  people  of 
its  practicability.  Army  and  Navy  airmen  who  have 
made  many  inter-island  flights  are  virtually  unanimous 
in  the  opinion  that  a  commercial  service  is  feasible. 


MOTOR  buses  are  being  used  by  thirty-two  electric 
railways  in  the  eastern  part  of  the  United  States, 
and  motor  buses  with  flanged  wheels  are  being  used  by 
twenty-eight  short  line  steam  railroads. 
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Trend  Toward  Light  Car  in  Belgium 
Aid  to  American  Manufacturers 

American  cars  stand  second  only  to  French  in  Belgian  imports  for  1921. 
Possibilities  for  installation  of  bus  lines.  Exceptionally  strong  construc- 
tion necessary  for  trucks  and  buses.    Use  of  the  tractor  is  in  its  infancy. 


BELGIUM  was  one  of  the  pioneer  nations  in  the  auto- 
mobile industry  due  to  the  activity  and  initiative 
of   such   concerns    as   the    Fabrique   Nationale    des 
Armes    de    Guerre     (better    known    in    this    country    as 
*T.N."),  Minerva,  Pipe  Metallurgique,  etc. 

The  automobile  manufacturers  of  Belgium  are  mainly 
devoted  to  supplying  the  demand  of  the  domestic  market. 
Their  exports  in  1919  were  not  phenomenal  while  in  1920 
they  amounted  to  1199  automobiles,  539  chassis  and  1707 
motorcycles. 

Some  of  the  older  concerns  have  dropped  out  of  the  ranks 
of  keenest  competition  since  the  war,  but  there  have  been 
many  new  ones  established  in 

1919    and    1920    to    take    their     

places.  These  concerns  have 
done  a  moderate  amount  of 
business  in  spite  of  very  stren- 
uous foreign  competition.  Sta- 
tistics show  the  following  num- 
ber of  cars  imported  and  ex- 
ported in  1920  and  1921: 


BELGIUM  is  a  light  car  market.    Her  own 
manufacturers  supply  her  with  a  large 


Imports 

Exports 

1920 

....  4460 

1848 

1921 

....  4815 

1141 

The  number  of  imports  in 
1921  and  the  countries  supply- 
ing them  in  the  order  of  their 
importance  were :  France 
(2223     cars),     United     States 

(846),    Germany    (824),    Italy     

(661)    and   Great   Britain   far     

behind  with  only  57,  although 

she  absorbed  the  largest  proportion  of  Belgian  exports. 
Thus  we  see  the  United  States  slightly  in  the  lead  of  Ger- 
many, but  trailing  France.  Belgium  has  attempted  to 
counteract  the  importation  of  cars  from  Germany. 

Automobiles  imported  into  Bel;-ium  have  to  pay  a  tariff 


number  of  high  grade,  expensive  cars  but  it 
remains  for  the  exporter  to  supply  the  neces- 
sary light  car  demand. 

For  the  first  three  months  of  this  year  ex- 
ports of  passenger  cars  from  this  country  to 
Belgium  have  numbered  542.  Of  this  total, 
92  per  cent,  or  500  passenger  cars,  were 
priced  under  $800. 

Export  figures  for  this  year  evidence  two 
things: 

1.  The  demand  for  the  light,  inexpensive 
car. 

2.  An  increase  in  the  export  demand. 


the  effect  of  this  measure. 

American  manufacturers  should  note  that  light,  inex- 
pensive cars  are  favored.  The  three  large  Belgian  manu- 
facturers— Minerva,  Metallurgique  and  F.N. — are  now 
manufacturing  light  cars.  Imported  light  cars,  such  as 
the  Citroen  from  France  and  the  Fiat  from  Italy,  find  a 
ready  sale.  British  cars  are  not  favored  because  they  are 
too  expensive. 

When  it  comes  to  motorcycles  the  British  machine  is 
the  most  popular.  Out  of  a  total  of  1677  motorcycles  im- 
ported in  1921,  548  were  British,  French  accessories  like 
French  cars  lead  in  imports. 

The  well  organized  system  of 

' main    and    light   railways    and 

trolleys  coupled  with  the  very 
poor  and  unsuitable  roads  near 
the  industrial  centers  has  given 
less  encouragement  to  motor 
transport  than  found  in  most 
countries.  This  has  been  par- 
ticularly noticeable  in  the  case 
of  bus  transportation,  but  a  be- 
ginning has  been  made  with 
bus  services  in  Antwerp  and 
Brussels,  while  the  municipal 
authorities  of  other  districts 
have  been  approached  with  a 
view  to  the  establishment  of 
motor  transport  service  as  sup- 
plementing the  vicinal  rail- 
ways. 

Manufacturers   will    do   well 

to  consider  the  posibilities  of 
such  enterprises,  bearing  in  mind  that  close  co-operation 
with  the  local  authorities  and  with  the  trolley  and  railroad 
services  will  be  essential  to  the  success  of  any  scheme  of 
this  kind.     Vehicles  must  De  of  exceptionally  strong  con- 


struction to  withstand  the  effect  of  the  badly  paved  roads, 
of  20  per  cent  ad  valorem;  trucks,  12  per  cent;  motorcycles,  In  connection  with  operating  expenses,  gasoline,  tires  and 
20  per  cent;  parts  and  accessories,  12  per  cent;  and  tires,     labor  are  relatively  cheap. 


15  per  cent. 

A  general  improvement  took  place  in  the  industry  during 
the  latter  part  of  last  year  and  it  is  now  understood  that 
Belgian  manufacturers  are  well  booked  with  orders,  prin- 
cipally for  the  domestic  market.  Minerva,  for  example, 
proposes  to  pay  a  dividend  this  year,  for  the  first  time 
since  the  Armistice. 

The  export  trade  has  been  handicapped,  as  a  glance  at 
above  table  shows,  by  increased  customs  duties  or  import 
prohibitions  in  foreign  countries 

Competition  from  Germany  has  been  particularly  seri- 
ous. It  is  stated  in  the  annual  report  of  the  Minerva 
Motor  Company  that  the  cost  of  labor  works  out  to  be 
about  25  per  cent  cheaper  in  Germany  if  the  rate  of  ex- 
change be  taken  into  account.  Recognizing  this  fact  and 
with  a  view  to  equalizing  German  and  Belgian  prices,  the 


The  use  of  the  tractor  in  Belgium  is  at  present  in  the 
introductv^ry  stage.     This  is  due  to  two  reasons: 

1.  The  conservative  nature  of  the  small  farmers. 

2.  Land  tenure  being  principally  confined  to  small  hold- 
ings. 

Efforts  are  being  made  to  increase  its  use.  The  8th 
Exhibition  of  Agricultural  Machinery  was  held  in  Brussels 
in  February  and  a  great  variety  of  both  foreign  and 
domestic  machinery  was  displayed.  The  Boerenbond  of 
Louvain,  an  important  agricultural  co-operative  society,  is 
doing  a  great  deal  to  improve  agricultural  methods  and 
to  introduce  modern  machinery. 

Imports  of  American  tractors  have  been  greatly  ham- 
pered. The  policy  of  the  Belgian  government  is  to  import 
tractors  from  Germany  as  a  pajTnent  on  account  on  claims 
of  war   damage   and   then  supply   them  to   the   farmers. 


I 


government  doubled  the  import  duty  on  cars  coming  from      Obviously  they  consider  it  to  their  advantage  to  get  what 
Germany.     Subsequent  depreciation  of  the  mark  nullified     they  can  from  Germany  in  the  way  of  finished  products. 
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These  garages  are   located 


exc';Men^"?dVa%rthrkin'd\V%\°rrce°M\^  "^^  #'^*"T    ^'^^    *^<=    American    manufacturer   an 

Arthur    West.    Editor.    "Oriental    M^tor."    Shln^hai^  China  ^     °'"'*"*-     '^°''    *^'"     Photographs    we    are     Indebted     to 

Trr^^S^r  'iUT?J\.%%,  ''^^^n:i^\^r&..^\.::^^.^^^\^^  ,„-S. -^'e    -,    e^rriages    occupy 


the  foreground. 
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Upson  Says,  "Complete  the  ZR-1" 

Editor,  Automotive  Industries: 

My  attention  has  been  called  to  the  editorial  in  your 
issue  of  May  11,  "Can  Airship  Builders  Walk  Before 
They  Creep?"  (dealing  particularly  with  the  "ZR-1,"  now 
building  at  the  naval  aircraft  factory)  which  I  think 
deserves  some  further  comment,  if  you  will  allow  an 
individual's  opinion  a  place  in  your  valued  columns. 

With  the  first  half  of  your  editorial  there  can  be  no 
controversy.  There  is  none,  I  hope,  who  does  not  wel- 
come every  possible  opportunity  of  playing  safe  and  still 
more  safe.  There  is  also  no  reason  why  a  subject  like 
this  cannot  be  thrown  open  to  discussion  at  any  time 
when  there  is  anything  of  interest  to  discuss.  My  fur- 
ther comments  will  be  in  line  with  your  question,  "as  to 
the  wisdom  of  continuing  with  the  construction  of  so 
large  a  ship  at  such  great  expense  as  is  involved,  even 
though  the  investigation  now  requested  shows  that  the 
design  is  based  upon  proper  stress  calculations  and 
appears  to  be  safe,  so  far  as  present  engineering  knowl- 
edge of  the  subject  goes." 

It  is  true  that  the  British  for  the  time  being  have 
entirely  abandoned  their  military  program  of  develop- 
ment along  this  line,  but  they  have  not  abandoned  the 
civil  aspects  of  the  subject.  On  the  contrary,  the  Brit- 
ish Government  has  done  everything  which  should  be 
most  effective  in  developing  and  perpetuating  a  real  light- 
er-than-air  craft  industry  in  the  British  Empire  by  offer- 
ing all  its  present  lighter-than-air  ships  and  facilities 
practically  free  of  charge  to  properly  accredited  civil 
enterprises.  That  they  have  had  some  difficulty  in 
"putting  over"  this  project  has  not  been  due  to  any  lack 
of  faith  on  the  government's  part,  nor  to  any  lack  of 
vision  in  the  ultimate  future  of  airship  transportation, 
but  simply  to  the  rather  questionable  value  of  the  pres- 
ent military  ships  for  use  on  commercial  routes.  To 
bring  added  pressure  to  bear,  the  British  Government 
at  one  time  ordered  scrapped  all  present  units,  but 
before  this  could  be  put  into  execution  business  enter- 
prise asserted  itself  and  the  :.;der  has  since  been  sus- 
pended. Whatever  may  be  the  fate  of  the  present  ships, 
it  is  certain  that  airship  development  in  England  must 
and  will  go  on,  and  the  biggest  contribution  thai  can  be 
made  to  military  "lighter-than-air"  will  be  the  estab- 
lishment of  a  going  commercial  industry. 

Your  assumption  that  the  Germans  deprecated  the 
value  of  large  airships  for  anything  but  military  pur- 
poses is  entirely  wrong.  The  Zeppelin  C«mpany,  who 
not  only  built  the  great  majority  <'f  airships  used  in 
Germany  during  the  war,  but  are  generally  recognized 
as  the  leading  authorities  on  the  subject,  take  quite  the 
opposite  view.  They  feel  that  the  large  airship  is  to 
become  even  more  important  from  a  commercial  stand- 
point than  from  a  military  standpoint.  The  largest  air- 
ship built  during  the  war  was  one  of  approximately  2^2 
million  cubic  feet,  yet  the  smallest  unit  which  they  would 
favorably  consider  for  a  trans-Atlantic  route  is  in  the 
neighborhood  of  3^^  million  cubic  feet,  and  technical 
considerations  lead  to  the  belief  that  airships  will   be 


still  more  economical  in  sizes  greatly  exceeding  this  for 
either  military  or  commercial  iisei'In^ia^,  the  very  big 
gest  factor  for  efficiency  and  economy  is  mere  size  alone. 
The  idea  of  starting  military  training  with  smaller 
units  is  of  course  perfectly  logical.  Personally  I  am  in 
favor  of  doing  all  our  experimenting  and  training  with 
the  smallest  practical  units,  which  of  course  is  a  rela- 
tive term  because  the  smallest  practical  "rigid"  con- 
struction is  much  larger  than  any  non-rigid  ever  built. 
But  suppose  we  admit  that  the  ZR-1,  which  our  Navy  is 
now  building,  is  larger  than  necessary  to  fill  its  par- 
ticular purpose.  The  Zeppelin  airships,  "Bodensee"  and 
"Nordstern,"  have  proved  that  rigid  airships  can  be  built 
and  operated  successfully,  to  a  limited ^-^^^fitiy/b^  com- 
paratively small  sizes.  The  only  purpose  in  making  the 
ZR-1  smaller  at  this  time  would  be  to  save  expense,  but 
progress  on  designs  and  material  for  this  ship  has  al- 
ready reached  such  a  point  that  it  is  far  easier,  safer 
and  less  expensive  to  complete  the  ship  than  it  would 
be  to  scrap  all  that  has  been  done  and  start  over  again. 
There  are  other  things  about  the  ZR-1  project  of  which 
some  of  us  do  not  approve,  but  I  do  want  to  say  most 
emphatically  that  it  will  provide  much  valuable  experi- 
ence, that  our  Navy  has  been  doing  all  in  its  power  to 
make  it  safe  and  that  it  should  be  pushed  through  to 
completion  without  unreasonable  delay. 
.  R.  H.  Upson. 


The  Permissible  Proportion  of  Unsprung 

Weight 

Editor,  Automotive  Industries  : 

From  information  gathered  from  several  firms  up  to 
the  present,  dealing  with  lorries  and  cars,  I  have  drawTi 
the  conclusion  that  with  pneumatic  tires  the  unsprung 
weight  should  not  exceed  15  per  cent  of  the  weight  of 
the  total  loaded  vehicle.  W'th  solid  tires  the  maximum 
unsprung  weight  should  not  exceed  20  per  cent  of  the 
weight  of  the  total  loaded  vehicle. 

Taking  your  case  of  the  the  5-tonner,  which  weighs 
loaded  19,800  lb.  and  has  unsprung  weight,  front  and  back, 
of  3925  lb.,  the  unsprung  weight  in  percentage  to  the  load 
is  about  20  per  cent,  the  same  as  found  here  in  England.  \ 
Taking  the  case  of  your  5-pasenger  car  weighing,  if  I  c 
am  right,  3000  lb.  empty,  but  loaded  3750  lb.,  adding  ^ 
together  the  unsprung  weight  taken  from  the  empty  car, 
which  is  7.75  per  cent  for  the  front  and  15.8  per  cent  for 
the  back,  making  together  23.5  per  cent  of  3000  lb.,  gives 
705  lb.  total  unsprung  weight,  and  705  lb.  divided  by  , 
3750  gives  an  unsprung  weight  of  18.8  per  cent,  which  j 
seems  to  me  to  be  high  as  I  thought  that  on  thfe  best  of 
American  cars  it  was  considerably  less  than  even  15  per 
cent. 

The  difference  between  20  per  cent  for  solid  tires  and 
18.5  per  cent  for  pneumatics  sounds  to  me  to  be  too  small. 
The  relationship  of  unsprung  weight  on  the  front  to  back 
axle  is  about  the  same  as  you  have  found. 

I  had  an  opportunity  of  weighing  up  a  1-ton  Ford 
lorry,  this  weighed  with  the  load  40  cwt.,  and  the  un- 
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sprung  weight  was  5  cwt.,  which  is  only  12 V^  per  cent. 
This  Ford  was  fitted  with  pneumatic  tires. 

I  am  writing  this  to  make  sure  that  I  have  understood 
your  figures  thoroughly.  P.  A.  P. 

The  percentage  of  the  unsprung  weight  on  the  rear  axle 
of  the  passenger  car  was  figured  as  follows: 

Total  weight  of  car  empty,  3000  lb. 

Rear  axle  unsprung  weight,  15.8  per  cent  =  15.8  x 
3000/100  =  475  lb. 

Car  weight  on  rear  axle,  53.2  per  cent  =  53.2  x  3000/100 
=  1590  lb. 

Passenger  weight  on  rear  axle,  4/5  x  750  lb.  =  600  lb. 

Total  weight  on  rear  axle,  1590  +  600  =  2190  lb. 

Percentage  of  rear  axle  dead  weight  =  (475  x  100)- 
/2190  =  21.7  per  cent. 

In  comparing  this  figure  with  others  which  have  been 
obtained  from  manufacturers  it  must  be  taken  into  account 
that  in  the  above  two-thirds  of  the  weight  of  the  springs 
is  taken  as  unsprung  weight,  and  if  the  weight  of  the 
springs  were  counted  as  sprung  weight — for  which  there 
would  be  a  certain  justification — it  would  make  quite  an 
appreciable  difference. 

It  is  quite  possible  that  the  average  American  passenger 
car  has  a  somewhat  greater  proportion  of  rear  axle  un- 
-sprung  weight  than  the  average  European  passenger  car, 
because  practically  all  American  cars  have  both  service 
and  emergency  brakes  on  the  rear  wheels,  which  adds 
somewhat  to  the  unsprung  weight,  and  they  also  nearly 
all  have  wood  wheels,  which  are  somewhat  heavier  than 
wire  wheels.  In  this  connection  it  is  worth  while  men- 
tioning that  an  engineer  who  had  investigated  the  possi- 
bility of  reducing  weight  in  modern  passenger  car  design 
found  that  one  of  the  best  chances  was  in  the  hubs  of  the 
road  wheels. 

It  is  doubtful  whether  there  is  another  car  on  the  Amer- 
ican market  that  has  such  a  low  proportion  of  rear  axle 
unsprung  weight  as  the  Ford  passenger  car.  The  whole 
design  of  the  rear  structure  seems  to  have  been  worked 
out  with  low  unsprung  weight  ever  in  view.  In  the  first 
place,  the  heaviest  part  of  the  spring  is  secured  to  the 
chassis  frame  and  therefore  sprung.  By  transferring  the 
load  from  the  spring  to  the  axle  as  close  to  the  wheels 
as  possible,  a  very  light  axle  housing  can  be  used.  Only 
the  emergency  brake  is  on  the  rear  wheels,  and  this  is 
of  exceptionally  small  size.  The  wheels,  too,  are  held 
comparatively  light. — Editor. 


Stresses  Due  to  Transmission  Brakes 

Editor,  Automotive  Industries: 

In  your  article  "Stresses  Due  to  the  Transmission 
Brake,"  printed  on  page  730  of  the  March  30  issue,  you 
say  that  the  strains  on  the  transmission,  due  to  braking 
and  to  low-gear  pull,  have  both  the  same  limit,  viz.:  the 
road  adherence  of  the  driving  wheels,  and  that,  therefore, 
their  maxima  would  be  the  same. 

Now  that  the  transmission  brake  seems  to  be  getting 
its  chance  in  the  United  States,  it  is  desirable  that  it  he 
not  handicapped  by  misunderstanding  of  its  influence. 

Since  your  article  leaves  out  of  account  the  influence  of 
the  transmission  inertia,  and  especially  that  of  the  driving- 
wheels,  and  since  thereby  you  arrive  at  a  wrong  conclu- 
sion, I  feel  sure  that  you  will  allow  me  to  add  the  follow- 
ing: 

The  strain  on  the  transmission  is  due  to  the  road  ad- 
herence of  the  driving  wheels  and  to  the  inertia  of  the 
transmission,  including  the  driving  wheels,  but  this  strain 
is  limited:  in  speeding  up,  by  the  clutch  capacity;  in  brak- 
ing, by  the  brsike  capacity;  at  uniform  speed,  with  the 
wheels  locked  by  the  road  adherence. 

Since  these  three  maxima  may  and  do  occur,  it  is  only 


safe  to  base  calculations  on  the  biggest  of  them,  which,  in 
general,  will  be  that  of  the  transmission  brake.  This 
strain  may  be  a  multiple  of  that  calculated  on  the  road 
adherence  basis.  That  part  of  the  full  brake  torque,  which 
is  not  taken  up  by  road  adherence,  is  efl'ective  in  retarding 
the  transmission.  Therefore,  the  transmission  must  be 
calculated  to  withstand  the  highest  torque  that  the  brake 
is  able  to  exert.  H.  C.  Olivier,  A.  S.  A.  E. 


Conservative  Airship  Development 
Editor,  Automotive  Industries: 

An  editorial  in  your  issue  of  May  11,  page  1031,  ask^: 
"Can  Airship  Builders  Walk  Before  They  Creep?";  cites 
the  ZR-2  disaster  as  an  example  of  what  might  be  ex- 
pected when  constructional  ambition  outstrips  exact  knowl- 
edge of  involved  stresses  and  the  means  to  neutralize 
same;  very  pertinently  questions  the  justification  in  con- 
tinuing the  construction  of  the  ZR-1  ship  now  nearing 
completion  in  Philadelphia,  and  logically  concludes — still 
questioning — "does  it  not  involve  unnecessary  risk  to 
attempt  building  an  'Old  Ironsides'  before  a  successful 
smaller  ship  of  similar  type  has  been  constructed  aiid 
flown?" 

The  writer  is  prompted  to  answer  all  these  questions 
with  an  unequivocal  and  emphatic  yes,  and  will  not  recant 
even  should  the  ZR-1  (by  some  happy  chance)  be  success- 
fully completed  and  safely  operated.  The  chances  against 
such  a  consummation  are  too  numerous  and  tragic  to  en- 
list any  engineer's  approval  of  the  enterprise. 

The  writer  is  an  aeronautic  engineer,  a  balloon  pilot, 
a  designer  and  manufacturer  of  balloons,  dirigibles,  and 
airplanes,  whose  experience,  theoretical  and  practical,  has 
covered  every  step  and  development  that  has  been  made 
in  aeronautics  and  aviation.  And  this  knowledge  has  led 
him  for  years  to  advocate  the  very  program  suggested  in 
your  editorial.  Although  at  present  engaged  in  the  manu- 
facture of  airplanes,  he  foresees  a  renaissance  of  the 
dirigible,  and  knows  that  it  can  be  made  a  successful  sys- 
tem of  aerial  transportation,  if  conducted  along  the  sane 
line  of  development  suggested  by  you,  and  provided — the 
vaulting  ambition  to  produce  "the  biggest  ship  in  the 
world"  is  curbed  until  the  greatest  constructional  knowl- 
edge in  the  world  can  be  combined  with  the  most  plentiful 
supply  in  the  world  of  e^'pert  navigators  and  crews;  men 
who  will  have  seen  years  of  service  in  small,  large,  and 
very  big  ships,  before  presuming  to  tackle  a  job  like  the 
"ZR"  mammoths. 

The  writer  has  been  pleased  to  see  his  views  confirmed, 
and  to  confirm  vours.  Joseph  A.  Blondin. 


THE  Association  of  the  Engineering  Graduates  ot  the 
Liege  School,  on  the  occasion  of  the  seventy-fifth  an- 
niversary of  its  organization,  will  convene  an  interna- 
tional scientific  congress  at  Liege,  June  11  to  16  ne.\t.  One 
of  the  sections  will  concern  itself  with  reciprocating 
engines  and  will  discuss  the  following  questions: 
(A)  Large  internal  combustion  engines;  (.B)  high-speed 
internal  combustion  engines:  (1)  study  of  the  means 
to  be  employed  for  increasing  the  specific  power  of 
explosion  engines  (study  of  the  fuel  supply  system  and 
of  the  mechanical  efticiency) ;  (2)  variable  compression 
engines;  (3)  two-stroke  engines  (determinations  of  the 
conditions  to  be  fulfilled  to  enable  these  engines  to  be 
applied  to  automobiles  and  aircraft);  (4)  carburetion; 
(5)  use  of  vegetable  oils  in  the  colonies;  (6)  study  of 
the  super-compressor  applied  to  aircraft  engines: 
(7)  application  of  Diesel  and  semi-Diesel  engines  to 
automobiles  and  aircraft;  (C)  compressors  working  at 
very  high  pressures.  Other  sections  will  deal  with  prac- 
tically every  phase  of  engineering. 
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Wage  Scale  May  Is 

Unit  Costs 


Fluctuations  continually  occur  in  wages.  Proper  quality  and  quantity 
work  must  be  secured  regardless  of  levels  of  pay.  Mental  and  moral  incen- 
tives more  permanent  and  effective  than  wage  considerations  alone.  Ef- 
fect of  money  rewards  on  total  unit  cost  not  so  great  as  commonly  assumed. 

By  Harry  Tipper 


THE  recent  conference  between  President  Harding 
and  the  heads  of  the  steel  companies  at  the  White 
House,  and  the  press  notices  regarding  the  twelve- 
hour  day,  which  was  discussed  at  that  time,  indicate  that 
labor  matters  still  have  a  bearing  upon  Washington's 
situation.  The  powers  in  Washington  feel  that  there  are 
many  things  to  be  ironed  out  if  industry  is  to  go  ahead 
thoroughly.  In  some  of  the  districts  in  the  East  where 
building  has  become  very  active  in  the  last  few  weeks, 
bidding  for  workers  of  various  kinds  has  already  raised 
the  wages  beyond  the  union  scale  at  present  applying 
and  placed  them  almost  where  they  were  at  the  wage 
peak  in  1920.  Indications  come  from  other  centers  of 
bidding  between  manufacturers  where  there  is  a  pro- 
nounced shortage  of  certain  types  of  skilled  labor  and 
the  consequent  tendency  for  wages  to  return  to  their 
high  levels,  even  though  the  union  scale  or  the  accepted 
scale  is  very  much  lower. 

These  items  show  the  difficulty  of  depending  upon 
labor  prices  to  reduce  production  costs  and  the  necessity 
for  securing  efficiency  which  will  enable  the  manufac- 
turer to  arrive  at  a  decent  cost  per  piece  regardless  of 
considerable  fluctuation  in  the  wage  scale  rate.  From 
time  to  time  we  have  spoken  of  the  general  tendency  for 
wages  to  retain  new  levels  when  these  levels  have  been 
established  and  the  very  temporary  character  of  any 
recessions  therefrom.  The  events  of  the  past  few  weeks 
show  the  ease  with  which  the  depressed  prices  for  labor 
are  changed  in  view  of  the  slight  shortage  and  the  hope 
of  continued  activity. 

It  is  useless  for  the  manufacturer  to  blame 
the  worker  for  high  prices  uhen  he  himself  is 
willing  to  bid  above  the  union  or  accepted  scale 
rate  in  order  to  get  his  work  finished.    There  is 
not  much  purpose  in  enforcing  reduced  wages, 
running  through  the  difficulties  of  costly  strikes 
and  rearranging  the  cost  basis  for  production 
only  to  have  the  labor  scale  advanced  or  manu- 
facturers cease  to  consider  it  in  hiring  their 
own  labor. 
There  has  been  no  bidding  between  manufacturers  in 
the  automotive  field  for  skilled  labor  as  yet,  but  with 
the   employment  rapidly   increasing  and   a   shortage    in 
cerain  lines  of  skilled  labor,   it  is   not  likely  that   any 
further  recessions  will  occur  and  it  is  not  unlikely  that 
increases  in  the  wage  rate  will  have  to  be  met. 

THESE  fluctuations  put  the  problem  back  where  it  be- 
longs and  where  it  has  always  been  centered,  re- 
gardless of  how  the  manufacturers  consider  it.  The  job 
of  the  able  manufacturer  in  the  matter  of  labor  is  to  se- 


cure the  proper  quality  of  work  in  such  quantity  that  the 
cost  per  unit  of  work  will  not  be  excessive  in  accordance 
with  the  sales  price.  The  cost  per  unit  of  work  is  af- 
fected by  a  number  of  factors. 

THE  wage  rate  naturally  has  its  bearing  upon  this,  but 
it  is  not  the  only  factor  to  be  considered  by  any 
means.  Turnover  of  labor  enters  into  this  because  of 
the  difficulty  of  adjusting  an  organization  where  the 
workers  are  being  constantly  changed  and  do  not  remain 
at  work  for  any  length  of  time. 

The  pace  incentive  is  a  very  important  element  be- 
cause there  is  a  wide  variation  between  the  general 
pace  established  in  different  manufacturing  shops  and  in 
different  lines  of  work  with  different  groups  of  workers. 
The  variation  in  the  average  pace  is  frequently  greater 
than  the  considerable  variation  in  the  wage  scale  and 
this  variation  has  a  direct  effect  upon  the  cost  per  unit 
of  production. 

The  flexibility  of  the  organization  enters  into  the 
cost  per  unit  because  of  its  bearing  upon  the  relation 
between  the  capacity  overhead  and  the  amount  of  work 
turned  out.  Factories  which  are  operating  with  a  rigid 
and  non-flexible  system  of  operation  are  less  able  to 
withstand  a  period  of  under  capacity  production  because 
of  their  inability  to  reduce  the  cost  of  the  organization 
in  anything  like  the  proportion  required  for  the  actual 
work  turned  out. 

The  character  of  the  factory  organization  also  en- 
ters into  this  problem  because  of  its  effect  upon  the 
accuracy,  the  amount  of  rejected  work,  the  promptness 
and  dispatch  in  connection  with  shop  orders,  routine 
records,  working  drawings  and  similar  items  of  factory 
requirement. 

In  many  of  the  large  factories  the  organiza- 
tion has  had  a  tendency  to  grow  more  rapidly 
from  the  standpoint  of  system  than  the  require- 
ments of  the  factory  would  suggest,  and,  as  a 
consequence,  there  is  a  burden  of  over-systema- 
tized operation  to  be  carried  in  connection  with 
each  piece  of  work  done  in  the  factory. 
Many  manufacturers  believed  that  when  wages  worked 
up  in  the  latter  part  of  1920  and  the  beginning  of  1921 
the  production  problem  was  largely  solved  by  the  cutting 
of  the  wages   and  the   increase  in  the  production   effi- 
ciency.   The  present  activity  is  already  showing  a  short- 
age of  skilled  laborers  in  many  lines.     The  incentive  to 
increased  efficiency  will  be  slowly  discarded  as  the  activ- 
ity is  maintained  and  the  demand  for  the  increased  rate 
will  be  met  from  time  to  time  as  the  necessity  for  more 
production  becomes  apparent. 
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We  have  maintained  in  these  articles  that  the  influence 
of  the  wage  rate  on  production  costs  was  of  a  question- 
able value  because  of  the  inability  to  maintain  wage 
rates  at  a  given  scale  and,  therefore,  to  maintain  labor 
costs  from  that  standpoint.  The  influence  of  the  other 
elements  in  the  effect  upon  the  total  labor  cost  in  pro- 
duction remains  the  most  important,  and  these  elements 
are  distinctly  associated  with  the  character  and  type  of 
organization  in  the  factory,  the  wisdom  of  the  personnel 
work  and  the  general  development  of  the  proper  degree 
of  understanding  so  that  they  are  actually  under  the  con- 
trol of  the  individual  manufacturer  more  fully  than  the 
wage  rate. 

In  those  districts  in  the  Eastern  section  where  con- 


tractors are  bidding  against  each  other  for  labor  so  that, 
unfortunately,  the  prices  paid  are  equal  to  the  peak 
prices  of  1920,  the  costs  of  buildings  are  not  materially 
less  than  they  were  at  that  time  and  cannot  be  lessened 
except  by  other  means  of  increasing  the  efficiency  of  the 
labor  effect. 

Tht  same  thing  is  likewise  true  all  through  the  in- 
dustrial system  as  the  activity  becomes  greater  or  is 
maintained  at  its  present  pace.  The  reduction  of  costs 
is  imperative,  if  industry  is  not  to  be  limited  in  its  ad- 
vance by  its  own  inefficiency.  This  reduction  of  costs 
must  come  from  more  effective  ways  of  dealing  with 
labor  and  not  from  the  arbitrary  fluctuations  of  the 
labor  scale. 


Reputation  of  American  Automotive  Products  Makes  for  Sound 

Export  Business 


i 


FAIR  prospects  of  a  steady  growth  of  the  motor  trade 
in  southern  Rhodesia  are  reported  by  F.  Fisher,  British 
trade  correspondent  at  Bulawayo.  The  American  propor- 
tion of  import  trade  is  particularly  large.  In  1919  the  value 
of  American  cars  and  parts  imported  amounted  to  $160,- 
526,  and  in  1920  this  was  increased  by  $492,800.  The 
value  of  American  motorcycles  imported  in  1919  was 
$15,930,  while  in  1920  the  value  was  only  $11,670.  Eng- 
land, however,  increased  her  motorcycle  trade  in  Rho- 
desia, for  in  1919  her  import  amounted  to  but  $10,730, 
and  in  1920  it  rose  to  $37,945. 

Another  item  reflecting  the  prosperity  of  the  province 
concerns  farm  implements,  which  in  1920  showed  an  84 
per  cent,  increase  over  1919. 

COMMERCIAL  ATTACHE  ARNOLD  reports  from 
Shanghai  to  the  Bureau  of  Foreign  and  Domestic 
Commerce  that  motor  car  and  tire  dealers  of  China  are 
showing  a  tendency  to  standardize  on  American  sizes  of 
tires,  and  that  practically  every  dealer  is  instructing  his 
manufacturers  to  equip  any  cars  shipped  to  China  with 
American  sizes.  At  present  European  sizes,  known  as 
"millimeter  clinchers,"  of  every  size  are  in  use,  as  well 
as  American  types  of  both  the  clincher  and  straight  side 
of  inch  sizes. 

The  Bureau  also  has  received  a  report  on  the  use  of 
spark  plugs  at  Tsingtau,  where  practically  all  cars  are 
of  American  make.  The  plugs  also  are  practically  all 
of  American  manufacture,  except  for  one  British  plug, 
the  "Lodge." 

THE  rubber  goods  trade  in  Germany  has  flooded  the 
markets  of  Switzerland,  according  to  a  report  from 
Con-Willrick,  St.  Gall.  During  the  period  of  the  late  war 
German  goods  grew  scarce,  British  goods  generally  tak- 
ing their  place.  Some  American  firms  also  were  success- 
ful in  introducing  their  products  and  even  established 
agencies  in  Switzerland.  Most  of  these  have  been  closed 
again  and  those  remaining  specialize  in  automobile,  mo- 
torcycle and  bicycle  tires.  American  tires,  being  con- 
sidered at  least  as  good  as  other  makes,  are  in  fair  de- 
mand. 

THE  large  proportion  of  American  tractors  now  being 
used  in  Poland  should  be  helpful  in  increasing  the 
sales  of  American  implements  and  tractors  in  that  coun- 
try, states  a  cable  to  the  Agricultural  Implement  Division 
of  the  Department  of  Commerce. 

A  census  of  tractors  in  Poland,  just  made,  shows  that 
there  are  1300  tractors  in  use,  of  which  1204  were  im- 


ported. Of  that  number  1055  were  imported  from  the 
United  States  and  represent  ten  different  American 
makes  of  machines.  Practically  all  tractors  imported 
have  been  shipped  in  within  the  past  three  years.  All 
machinery  of  every  type,  during  the  war,  was  destroyed. 
Next  to  the  United  States,  Austria  has  supplied  the 
largest  number  of  tractors.  Of  the  45  originating  in 
Austria  25  were  Austrian  built  and  mounted  in  Poland. 
Germany  was  third  with  37  tractors,  Finland  fourth  with 
30.  Czechoslovakia,  Italy  and  England  furnished  a  num- 
ber of  tractors  equal  to  that  from  Germany.  Some  of  the 
American  tractors  now  in  Poland  are  war-time  stock, 
purchased  from  Italy  and  other  allied  countries.  The 
type  which  seems  to  be  in  greatest  demand  is  a  wheel 
tractor  of  10-25  hp.  Of  the  1300  machines  in  use,  1290 
are  wheel  type  machines,  the  other  ten  being  track-laying 
types. 

AUTOMOBILE  and  bicycle  tires  constitute  the  prin- 
cipal articles  of  rubber  goods  imported  into  the 
Aleppo  district,  though  on  account  of  the  disturbed  po- 
litical conditions  and  the  limited  demand  for  transporta- 
tion facilities,  the  market  for  tires  is  far  from  good. 
There  are  about  140  passenger  cars  and  55  trucks  in  the 
district.  Seventy-five  per  cent  of  the  tires  in  use  are  of 
the  inch  clincher  type,  the  balance  being  metrics.  Fab- 
ric tires  are  preferred  because  of  the  lower  initial  cost 
and  represent  85  per  cent  of  the  tires  used.  American 
tires  enjoy  the  greatest  sale  because  of  the  high  quality 
and  low  cost.  The  garages  buy  both  direct  and  through 
commission  agents.  Terms  are  usually  25  per  cent  down, 
balance  against  documents.  As  the  roads  are  very  poor 
the  annual  tire  consumption  per  car  is  much  greater 
than  in  the  United  States.  Red  inner  tubes  are  pre- 
ferred. 

THE  extremely  high  cost  of  transportation  of  gaso- 
line into  the  interior  of  the  Belgian  Congo,  largely 
due  to  tsetse  flies,  which  make  it  impracticable  to  use 
animals  for  transporting  goods  and  necessitate  the  use 
of  native  porters,  led  the  Belgian  Colonial  Ministry  to 
organize  a  trial  of  road  tractors  using  palm  oil  as  fuel. 
The  results  of  these  trials  gave  full  satisfaction.  The 
semi-Diesel  two  and  four-cycle  engines  ran  normally  on 
the  palm  oil,  and  the  power  developed  was  equal  to  if 
not  greater  than  that  obtained  with  kerosene.  Nothing 
was  noted  that  suggested  possible  diflliculties  in  using 
palm  oil  in  these  engines.  Starting  up,  without  gasoline 
injection,  was  good,  and  there  was  no  carbonization. 
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That  Luxury  Argument 

A  PROMINENT  banker  and  economist  stateci  re- 
cently that  he  was  much  surprised  at  the  rapid 
recovery  of  the  automobile  induvay,  for  he  did  not 
think  that  it  was  justified  by  general  business  condi- 
tions. He  had  concluded  that  it  was  due  to  the  fact 
that  the  automobile  is  now  an  accepted  need  in  the 
daily  life  of  Americans  as  is  the  telephone. 

The  bathtub  and  the  telephone  have  been  at  certain 
times  in  the  history  of  our  country  considered  lux- 
uries which  should  not  be  encouraged.  Such  an  atti- 
tude is  inconceivable  now.  It  is  probable  that  the 
automobile  will  soon  be  as  readily  accepted  in  the 
scheme  of  life  as  previous  innovations.  Indications 
are  that  it  is  very  near  that  point.  The  argument  that 
automobiles  are  a  luxury  is  growing  weaker. 

Discussions  about  the  future  of  the  industry  often 
revolve  about  the  subject  of  the  saturation  point  as 
if  it  meant  disaster  or  a  sudden  slowing  dowm  in  pro- 
duction.    Probably  it  is  not  always  realized  that  if 


such  a  point  were  possible  to  be  reached  that  the  in- 
dustry would  still  be  one  of  the  biggest  in  the  country. 
When  the  industry  approaches  the  point  where  fur- 
ther increase  in  production  depends  on  an  increase 
in  population  the  automobile  will  be  an  accepted  uni- 
versal necessity  and — well,  automotive  executives  and 
engineers  will  still  have  their  problems. 


Mixed  Fuels — Reasons  for  Their 
Popularity  Abroad 

IT  will  have  been  noticed  that  abroad,  whenever 
the  substitution  of  other  fuels  for  gasoline  has 
been  proposed,  the  substitute  usually  has  been  a  mix- 
ture of  a  number  of  simple  compounds  of  entirely  dif- 
ferent derivation.  For  instance,  the  German  stand- 
ard fuel  is  a  mixture  of  tetraline,  alcohol  and  benzol. 

The  question  naturally  arises — if  gasoline  is  to  be 
done  away  with,  why  not  adopt  some  other  simple 
fuel,  the  one  which  possesses  the  most  merit? 

There  are  several  reasons  for  the  use  of  compounded 
fuels.  The  chief  one  undoubtedly  is  that  none  of  the 
possible  substitutes  is  available  in  sufficient  quantity 
to  meet  the  requirements.  Alcohol  could  be  produced 
in  sufficient  quantity  if  the  matter  of  cost  could  be 
neglected,  but  this  is  not  the  case,  as  the  very  object 
in  replacing  gasoline  is  to  cut  down  the  expense.  To 
supply  pure  alcohol  for  a  portion  of  the  automotive 
apparatus  in  the  country,  leaving  the  rest  to  be  sup- 
plied with  other  fuel,  would  not  be  a  practical  plan, 
because  it  would  greatly  increase  the  difficulties  of 
distribution.  To  take  full  advantage  of  the  possibili- 
ties of  alcohol  it  would  be  necessary  to  design  the 
engines  specially  for  this  fuel,  as  a  much  higher  com- 
pression is  required  and  the  conditions  of  vaporization 
also  are  different  than  with  the  present  day  gasoline. 

In  making  any  change  in  the  fuel  marketed,  the  limi- 
tations of  the  automotive  equipment  already  in  exist- 
ence must  be  taken  into  account.  Evidently  it  is  this 
consideration  which  decided  the  French,  in  looking 
for  a  national  fuel  to  limit  the  alcohol  admixture  to 
10  per  cent.  The  original  plan,  it  seems,  was  to  de- 
velop a  mixture  all  of  the  components  of  which  were 
of  native  production,  and  the  use  of  a  half  mixture  of 
benzol  and  alcohol  was  contemplated.  But  the  con- 
clusion seems  to  have  been  reached  that  it  would  be 
absolutely  impossible  to  secure  enough  of  this  mix- 
ture at  a  price  at  which  it  could  compete  with  gasoline 
to  supply  the  needs  of  the  automotive  field.  Gasoline, 
therefore,  could  not  be  dispensed  with,  at  least  not  for 
the  present.  A  limited  quantity  of  alcohol  can  be  pro- 
duced comparatively  cheaply,  largely  as  a  by-product 
of  other  industries,  and  to  create  a  market  for  this 
by-product  the  10  per  cent  mixture  is  proposed  as  a 
standard  fuel  and  its  compulsory  use  urged.  It  is 
evident  that  the  properties  of  such  a  fuel  cannot  dif- 
fer much  from  those  of  straight  gasoline,  and  no  dif- 
ficulty need  be  anticipated  in  connection  with  its  use 
in  equipment  designed  for  gasoline. 

From  the  standpoint  of  the  American  automotive 
industry  the  adoption  of  substitute  fuels  in  foreign 
countries  is  a  fortunate  thing,  for  it  will  relieve  some- 
what the  competition  for  petroleum  fuels. 
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Looking  Ahead 

BUSINESS  conditions  in  general  have  accelerated  considerably  during  the  last  month. 
All  industry  is  not  yet  on  a  level  with  the  automotive  industry,  but  steady  gains 
have  been  made  all  along  the  line.  This  generally  increased  activity  of  business 
will  enable  automobile  manufacturers  to  keep  their  production  schedules  very  near  to  ca- 
pacity during  the  month  of  June. 

Permanent  prosperity  in  this  country  will  depend  largely  upon  the  stabilization  of 
European  conditions,  Europe  is  the  normal  consumer  of  our  excess  products,  especially 
raw  materials,  and  until  it  is  able  to  buy  in  its  usual  volume  our  domestic  market  will  not 
be  thoroughly  stabilized. 

Foreign  trade  increased  last  month,  however,  while  exchange  has  been  strong,  many 
of  the  important  exchanges  holding  to  high  levels.  The  promise  of  an  early  settlement  of 
the  question  of  German  reparations  is  having  a  steadying  effect.  The  world  winter  wheat 
crop  is  in  good  condition.  Reports  from  Central  Europe  are  specially  favorable  but  warm- 
er weather  is  needed  in  France  and  Great  Britain. 

This  definite  trend  toward  increased  foreign  business  and  greater  industrial 
stabilization  in  foreign  countries  indicates  a  sound  basis  for  continued  revival  of 
business  in  America.  The  fundamental  return  of  sound  conditions,  moreover,  will 
have  a  particularly  favorable  effect  on  the  truck  market  during  the  last  months  of 
this  year,  since  the  farmer,  more  than  any  other  producer,  is  dependent  upon  Euro- 
pean stability  for  continued  prosperity.  • 

The  South  is  likely  to  be  the  weakest  buyer  of  automotive  products  during  the  next 
month.  Heavy  floods  and  adverse  planting  conditions  in  the  cotton  belt  indicate  the  pos- 
sibility of  a  cotton  crop  below  normal.  Retail  sales  have  been  excellent  in  the  West  and 
conditions  point  to  a  continuance  of  favorable  buying  in  that  section. 

The  continuance  or  settlement  of  the  coal  strike  will  have  considerable  bearing  upon 
conditions  in  certain  sections  and  industries.  Some  of  the  larger  manufacturing  plants 
will  undoubtedly  begin  to  feel  the  pinch  of  lack  of  fuel  within  the  next  thirty  days,  unless 
the  strike  ends  or  current  supplies  are  increased  in  some  way.  A  continuance  of  the  coal 
strike,  however,  is  likely  to  affect  automobile  productions  more  seriously  than  automo- 
bile sales  demand  during  the  next  quarter. 

Unemployment  has  materially  decreased  and  is  a  thing  of  the  past  so  far  as  the  auto- 
motive industry  is  concerned.  In  certain  instances  there  is  serious  competition  for  labor 
already,  and  possibilities  of  rising  wage  rates  are  looming  up  because  of  this  labor  demand. 

The  money  market  is  good.  Comparatively  easy  rates  prevail.  No  money  stringency 
has  yet  developed,  despite  the  greatly  increased  industrial  and  commercial  activity.  This 
is  resulting  in  greater  facility  in  financing  automotive  sales. 

All  previous  building  records  were  shattered  during  April,  and  activity  was  continued 
during  May.  Car  loadings  increased  during  May,  while  iron  and  steel  output  showed 
another  gain. 

There  is  a  definite  feeling  evidenced  by  executives  in  ever>-  line  of  industry  that 
business  is  now  definitely  on  the  upgrade.  It  was  noticeable,  however,  that  the 
executives  gathered  at  the  U.  S.  Chamber  of  Commerce  meeting  two  weeks  ago 
were  saying  that  "Business  has  turned  the  corner,"  not  that  "We  are  back  to  capac- 
ity production,"  as  the  automotive  industry  has  already  been  able  to  state. 

Thus  it  appears  that  some  hesitation  in  automobile  and  truck  production  is  likely 
during  the  third  quarter.  Conditions  at  this  time,  however,  indicate  that  the  hesitation 
will  be  comparatively  slight,  far  less  than  could  have  been  predicted  with  confidence  two 
months  ago.  The  continuance  of  steady  but  conservative  buying  and  sane  production 
plans  will  insure  the  automotive  industry  against  any  shock. 
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Another  Big  Month 
Predicted  for  June 


Orders    Continue    to    Flow    into 

Plants — Second   Quarter 

May  Set  Record 


By  JAMES  DALTON 

NEW  YORK,  May  29— Most  pas- 
senger car  companies  have  endeavored 
to  speed  up  operations  in  the  final 
week  of  May  in  an  attempt  to  estab- 
lish new  production  marks  and  offset 
the  loss  of  output  on  Memorial  Day. 
June  will  bring  no  sharp  slackening  of 
activities  for  a  flood  of  orders  still  is 
flowing  into  the  plants.  If  the  second 
quarter  is  not  the  largest  ever  record- 
ed for  passenger  car  production  it 
will  be  close  to  it. 

Less  than  a  month  ago  it  was  gen- 
erally expected  that  the  third  quarter 
would  bring  a  decline  in  sales  but  the 
industry  now  is  becoming  confident 
that  there  will  be  only  a  seasonal  fall- 
ing off.  Some  makers  feel  that  the 
third  quarter  will  be  about  on  a  par 
with  the  second.  The  results  will 
depend  largely  upon  the  farm  market 
and  conditions  in  the  south.  There 
are  strong  indications  of  large  sales 
in  the  agricultural  sections  when  the 
harvests  begin  and  there  already  is 
considerable  demand  in  these  districts. 

Truck  Production  Increasing 

Truck  production  is  increasing 
month  by  month  although  improve- 
ment has  not  been  as  spectacular  as 
in  the  passenger  car  field.  Sales  are 
likely  to  increase  steadily  until  No- 
vember, at  least.  More  farmers  than 
ever  before  are  considering  the  pur- 
chase of  commercial  vehicles  and 
many  of  those  now  in  operation  will 
be  replaced  as  soon  as  possible. 

Practically  all  parts  plants  are  oper- 
ating at  capacity  and  a  considerable 
proportion  are  employing  day  aw"' 
night  shifts.  Sales  in  April  showed 
a  gain  of  20  per  cent  over  March  and 
May  probably  will  record  another 
equally  large  expansion  in  business. 
Some  vehicle  manufacturers  still  are 
handicapped  by  a  shortage  of  essen- 
tial parts  and  materials. 

Closed  Car  Demand  Grows 

Nearly  all  large  passenger  car  pro- 
ducers report  a  steadily  increasing 
call  for  closed  models.  Several  new 
models  or  additions  to  established 
lines  have  been  brought  out  recently 
and  more  are  in  prospect.  If  there 
is  any  tendency  for  demand  to  slacken 
in  the  early  fall,  new  models  are  ex- 
pected to  revivify  it. 

{Continued  on  page  1187> 


Business  in  Brief 

NEW  YORK,  May  29— Optimism 
in  larger  measure  features  reports 
of  business  and  industrial  condi- 
tions in  all  sections  of  the  country. 
A  survey  of  the  Middle  West  shows 
that  conditions  are  better  than  at 
any  time  in  two  years. 

The  improvement  applies  gener- 
ally to  trade,  industry  and  crops. 
Improvement  has  not  been  uniform 
but  it  has  been  almost  universal. 
Retail  buying  and  jobbing  distribu- 
tion have  shown  most  progress  in 
the  Western  surplus  grain  produc- 
ing states. 

Perhaps  the  most  encouraging  re- 
ports relate  to  the  crops.  They  show 
much  lost  time  made  up,  especially 
in  corn  planting;  further  improve- 
ment in  winter  wheat;  good  reports 
from  hay  and  pasture  lands  and  a 
good  if  late  start  for  spring  wheat. 
Cotton   is  late  getting  started. 

Steel  mills  are  well  filled  with 
business  for  the  next  two  or  three 
months.  Freight  car  orders  now 
have  reached  a  total  of  75,000  for 
the  year.  A  few  plants  plan  to  in- 
crease their  capacity.  Production 
of  steel  ingots  is  at  the  rate  of 
about  38,000,000  gross  tons  a  year 
compared  with  35,000,000  tons  on 
April  1  and  20,000,000  tons  in  De- 
cember. 

Freight  car  loadings  have  in- 
creased, great  activity  in  building 
continues,  and  the  strength  of  raw 
textiles  continues  to  be  a  feature  of 
interest. 

Employment  reports  are  favor- 
able, although  the  coal  trade  and 
the  cotton  manufacturing  industry 
in  New  England  show  little  gain. 
Shoe  factories  are  fairly  active  ex- 
cept in  New  England  where  there 
are  labor  troubles. 

Stocks  are  irregular,  bonds  firm 
and  sterling  steady. 

Bank  clearings  for  the  week  end- 
ing May  25  aggregated  $6,866,225,- 
000,  a  loss  of  1.6  per  cent  from  the 
previous  week  but  a  gain  of  21.7 
per  cent  over  the  same  week  last 
year. 


WINS  LE  MANS  FUEL  TRIAI 

PARIS,  May  29  (By  Cable)— A  new 
model  overhead  valve  Citroen  four  pas- 
senger car  won  the  LeMans  fuel  con- 
sumption trial,  covering  100.5  miles  with 
an  allowance  of  1.49  gallons  of  gasoline 
at  i'  minimum  speed  of  25  m.p.h. 


DIRECTS  A.  E.  A.  FOREIGN  TRADE 

CHICAGO,  May  30— A  foreign  trade 
committee  composed  of  the  following  has 
been  appointed  by  the  Automotive  Equip- 
ment Association:  S.  D.  Black  of  Black 
&  Decker  Co.,  Baltimore,  chairman;  N. 
H.  Oliver  of  Metal  Specialties  Manufac- 
turing Co.,  Chicago,  vice  chairman,  and 
F.  B.  Caswell,  Champion  Spark  Plug  Co. 
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Wing  Fii'ni  to  Make 
Car  Gunn  Designed 

Incorporated    for    $10,000,000— 

Product     Now    Known  as 

"Canadian"  in  Canada 


BINGHAMTON,  N.  Y.,  May  26— The 
Wing  Motors  Corp.  is  incorporated  under 
the  laws  of  Delaware  for  $10,000,000  to 
establish  a  plant  in  the  city  of  Bing- 
hamton  for  the  manufacture  of  the  Wing 
automobile,  the  principal  feature  of 
which  is  the  front  spring  suspension, 
two  springs  being  placed  transversely 
across  instead  of  in  line  with  chassis.  A 
Continental  six  cylinder  motor  is  used 
and  other  parts  are  standard. 

The  car  is  designed  to  sell  for  about  $1,- 
800.  Two  million  shares  of  stock  are  pre- 
ferred stock  of  $100  per  share  par  value, 
and  800,000  shares  common  stock  without 
par  value.  The  officers  are;  William 
Lorimer  of  Binghamton,  formerly  of  De- 
troit, president;  Philip  Hamlin  of  Bing- 
hamton, pre\'iously  of  Denver,  Chicago 
and  New  York,  and  former  executive  of 
the  American  Telephone  &  Telegraph 
Co.,  senior  vice-president;  Albert  E.  Fow- 
ler of  Binghamton,  formerly  of  Detroit, 
secretary;  Edward  G.  W.  Ferguson,  pre- 
viously New  York  broker  and  formerly 
with  the  Harriman  Bank,  vice-president 
in  charge  of  finance.  Brown  and  Swart- 
wood  of  Johnson  City  are  the  attorneys. 

No  Stock  Yet  Issued 

Lorimer  and  Hamlin  are  to  be  direc- 
tors, with  Isaac  F.  Pearsil  of  Browns- 
ville, Pa.,  and  four  Binghamton  men  to 
be  chosen  later.  No  stock  has  yet  been 
issued,  and  the  site  of  the  plant  has 
not  been  selected,  although  negotiations 
are  pending  for  th^  $500,000  Hires  tin 
can  plant  owned  by  the  Nestles  Food  Co. 
in  this  city.  The  designer  of  the  car  is 
Earl  G.  Gunn,  formerly  chief  engineer 
of  the  Packard  Motor  Car  Co.  A  com- 
pany already  has  been  organized  in  Can- 
ada to  manufacture  the  car  under  the 
name  of  the  Canadian. 


American  Car  Takes  Over 
Carter  Carbureter  Plant 

ST.  LOUIS,  May  29— The  plant  of  the 
Carter  Carbureter  Co.  in  this  city  has 
been  taken  over  by  the  American  Car  & 
Foundry  Co.  and  will  be  operated  as  its 
carbureter  division.  Sales  and  service 
will  be  handled  by  a  separate  company 
known  as  the  Carter  Carbureter  Corp., 
with  headquarters  at  the  factory. 

Hugh  H.  C.  Weed,  who  was  in  charge 
of  the  old  company,  will  also  be  general 
manager  of  the  Carter  Carbureter  Corp. 
and  will  have  associated  with  him  prac- 
tically all  the  old  Carter  organization,  in- 
cluding G.  M.  Bicknell  as  chief  engineer, 
R.  H.  Herron  as  field  engineer  and  H.  S. 
Staton  as  sales  manager.  C.  E.  Burg 
will  represent  the  company  on  the  east 
coast,  with  headquarters  in  the  offices 
of  the  American  Car  and  Foundry  Co.  at 
New  York  and  V.  G.  Lowenstein  will 
cover  the  middle  west. 
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MILWAUKEE,  May  29  — Pressure 
upon  manufacturers  of  automotive  parts 
and  equipment  by  passenger  car  builders 
in  all  production  centers  continues  to  in- 
crease as  the  result  of  the  intensive  ef- 
fort made  by  the  industry  to  bring  car 
output  as  close  as  possible  to  demand. 
The  car  factories  in  this  center  and  vi- 
cinity are  working  hard  in  this  direction, 
but  unfilled  orders  have  shown  a  further 
enlargement  in  the  past  week. 

In  the  motor  truck  industry,  manufac- 
turers here  have  adopted  a  much  more 
optimistic  attitude  than  they  have  had 
for  about  two  years,  as  the  result  of 
a  better  response  to  the  merchandising 
.efforts  of  truck  dealers  everywhere. 
The  motor  bus  is  taking  a  prominent 
place  among  the  principal  sources  of  de- 
mand, while  the  call  for  special  equip- 
ment, such  as  trucks  with  dump  bodies, 
hoists,  etc.,  for  purposes  like  highway 
construction,  general  building  construc- 
tion and  fuel  hauling  is  also  reaching  a 
high  level.  Some  factories  are  doing  more 
business  in  the  more  specialized  equip- 
ment than  in  standard,  commercial 
trucks  for  commodity  transportation. 

Tractor  Situation   Better 

There  have  come  to  notice  no  particu- 
larly striking  instance's  of  marked  de- 
velopment in  tractor  and  power  farm 
operating  equipment  manufacture,  but 
the  situation  is  steadily  growing  better. 
Jobbers  and  dealers  are  engaged  in 
strong  effort  of  a  general  sales  promo- 
tion nature,  in  addition  to  current  sell- 
ing, the  former  having  special  refer- 
ence to  the  time  when  the  farmer  will 
be  better  fortified  in  a  financial  way. 

Manufacturers  in  all  phases  of  the 
iron,  steel  and  machinery  industries  are 
exercising  rather  unusual  caution,  es- 
pecially in  preventing  inventories  from 
becoming  over-balanced,  in  order  that 
they  may  avoid  disastrous  experience  of 
the  past.  This  has  developed  a  situation 
in  which  production  frequently  is  tem- 
porarily restricted  by  inadequate  sup- 
plies of  materials  of  all  kinds,  but 
usually  it  is  possible  to  overcome  this 
condition    without    serious    interruption. 

Local   Sales   Good 

The  month  now  ending  takes  rank  as 
the  most  satisfactory  in  the  last  18  to  . 
24  months  in  respect  to  the  volume  of 
sales  of  passenger  cars  made  by  dealers 
in  Milwaukee  and  generally  throughout 
Wisconsin. 


MOONEY  MEETS  PLANT  HEADS 

DETROIT,  May  29— J.  D.  Mooney  of 
New  York,  vice-president  and  general 
manager  of  the  General  Motors  Export 
Co.,  conferred  with  plant  managers  in 
this  district  this  week  preliminary  to  his 
departure   on   a   business  trip   to    South 


. 


Lower  Freight  Rates  Will  Help  Business  and  So 
Benefit  Truck.  Industry 

By  DON  F.  WHITTAKER, 

Manager  of  tlu  National  Association  of  Motor  Truck  Industries 

Detroit.  Mav  29. 
T> EDUCTION  of  freight  rates  by  the  railroads,  on  July  1,  as  decreed  by  the 
-■-%>  Interstate  Commerce  Commission,  should  prove  to  be  an  important  stimulus 
to  general  business,  and  a.s  such  will  react  favorably  to  the  motor  truck  inter- 
ests. A  reduction  has  been  expected  for  some  time,  and  though  somewhat 
smaller  than  expected,  it  is,  nevertheless,  important  to  general  business. 

Consideration  of  the  effect  that  lower  rates  would  have  upon  the  motor 
truck  business  has  led  to  the  belief  among  truck  makers  that  the  change  would 
be  favorable.  There  will  be  some  slight  loss  of  business  in  some  sections  to 
motor  truck  operators,  but  this  will  be  more  than  compensated  for  bv  the  in- 
creased business  that  motor  truck  operators  will  get  as  railroad  business 
revives. 

The  new  railroad  rates  will  be  lower  than  the  cost  of  hauling  by  motor  truck 
only  in  some  of  the  more  congested  manufacturing  districts  of  the  country,  but 
even  there  the  truck  rates,  including  the  door-to-door  pick-ups  and  deliveries, 
should  be  lower  on  the  whole  than  the  rail  cost.  Then  there  is  the  time  ele- 
ment to  be  considered,  which  is  vastly  in  the  favor  of  the  truck. 

The  industry  will  be  directly  benefited  by  the  savings  on  shipments  of  parts 
and  material,  and  dealers  will  be  able  to  offer  tiucks  for  sale  at  a  price  lower 
than  present  prices  with  war  tax  and  freight  included.  All  of  these  factors 
will  make  for  increased  business  in  the  truck  field.  Manufacturing  is  con- 
tinuing to  gain  steadily  in  volume  and  indications  are  that  it  will  continue 
to  do  so. 


America.  Export  business  in  the  past 
five  months  has  doubled  that  of  the  same 
period  last  year,  he  said.  He  noted  that 
the  tariff  zone  made  up  of  countries  of 
western  continental  Europe,  including 
Scandinavia,  which  recently  was  at  the 
bottom  of  the  list  in  volume  of  sales,  has 
advanced  to  a  point  where  it  now  leads 
all  the  markets  of  the  world  with  the  ex- 
ception of  America. 


Szarvasy  Coming  Here 

for  Dunlop  Financing 

BUFFALO,  May  29— F.  A.  Szarvasy, 
chairman  of  the  board  of  the  Dunlop 
Rubber  Co.,  Ltd.,  is  on  his  way  from 
England  to  arrange  new  financing  for 
the  American  Dunlop  Rubber  Co.  Sir 
Eric  Geddes,  a  brother  of  the  British 
Ambassador,  has  been  elected  a  director 
of  the  British  company. 

The  statement  is  made  by  Samuel  B. 
Botsford,  a  Buffalo  attorney,  who  has 
just  returned  from  England,  that  British 
officers  of  the  Dunlop  company  are  very 
optimistic  regarding  the  future  of  the 
Buffalo  plant.  This  tends  to  confirm  re- 
ports recently  received  here  that  the  new 
plant  in  this  city  may  soon  be  in  opera- 
tion, 

Botsford  said  that  the  new  Dunlop 
tii-e  plant  at  Birmingham,  England,  is 
producing  on  a  large  scale  and  that  the 
company  employs  15,000  workers  in  its 
English  factories. 


NO  DUTIES  TO  HONDURAS 

WASHINGTON,  May  27— The  tariff 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  has  been  notified 
that  automobile  and  automotive  equip- 
ment will  continue  to  be  admitted  into 
Honduras  without  import  duties. 


Sales  in  Southeast 
Point  to  Normalcy 

ATLANTA,  May  29— Automotive  sales 
conditions  in  the  southeastern  territory 
have  improved  so  rapidly  during  the 
past  six  weeks  that  a  majority  of  the 
dealers  and  distributors  are  of  the 
opinion  that  the  periods  of  business  de- 
pression has  now  definitely  become  a 
thing  of  the  past.  .A.11  signs  indicate  re- 
turning normalcy,  and  with  some  dealers 
business  now  is  even  better  than  normal. 

The  Atlanta  branch  of  the  Ford  Mo- 
tor Co.  reports  the  past  two  months  the 
best  in  the  history  of  the  branch,  and 
practically  all  of  the  Ford  dealers  in  the 
larger  cities  of  this  section  are  from  two 
to  four  weeks  behind  with  their  orders. 
The  .Atlanta  branch  of  the  company  is 
now  building  an  average  of  100  cars 
daily  but  cannot  keen  up  with  demand. 
The  larger  Atlanta  Ford  dealers.  .\.  L. 
Belle  Isle.  th.  Beaudr>-  Motor  Co.  and 
Da\id  T,  Bussey.  all  state  that  they  are 
weeks  behind  in  filling  the  orders  now 
in  hand. 

In  Florida  practically  all  makes  of 
cars  are  in  excellent  demand,  with  gross 
business  appearing  to  be  about  10  per 
cent  better  than  it  ever  has  been. 

The  .Atlanta  branch  of  the  Buick  com- 
pany reports  the  sales  volume  ha\ing 
increased  more  than  200  per  cent  the 
past  six  months. 

Registration  figures  for  .\tlanta  alone, 
including  new  and  used  passenger  cars 
and  trucks,  were  440  during  the  week 
ending  Sunday,  May  14,  and  520  during 
the  week  ending  Sunday,  May  21.  This 
is  several  hundred  per  cent  better  than 
registrations  of  five  or  six  months  ago, 
indicating  a  rapid  and  steady  improve- 
ment in  automotive  sales  in  this  section. 
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Territories  Combed 
in  New  Sales  Plans 


Present   Rush   of  Ford   Business 

Due  to  Thorough  Canvass 

of  Country 

DETROIT,  May  25— Sales  plans  as 
being  developed  by  leading  companies  in 
the  Detroit  district  will  result  within  the 
next  year  or  two  in  the  establishment 
of  merchandising  systems  which  will  con- 
trol very  definitely  the  problem  of  reach- 
ing the  prospective  buyers  of  cars. 

Such  systems,  though  long  regarded  as 
necessary  to  insure  the  solidity  of  the 
industry  as  a  whole,  were  compelled  to 
await  the  arrival  of  a  long  period  of  de- 
pression bofore  they  could  be  worked  out 
and  tested  at  length.  The  recent  period 
presented  the  opportunity,  and  the  pres- 
ent season  is  witnessing  their  successful 
demonstration. 

Ford  at  Highest  Production 

Ford  Motor  Co.  officials,  with  the  fac- 
tory working  at  the  highest  production 
pitch  it  has  ever  knovra  to  keep  pace 
with  demand,  ascribe  the  present  rus'h 
of  business  to  a  thorough  sales  canvass 
made  throughout  the  country  in  the  dull 
period  of  last  winter.  At  that  time  the 
sales  force  in  every  section  was  assigned 
the  task  of  getting  a  definite  idea  of 
sales  prospects,  especially  in  the  farm- 
ing districts. 

Sales  to-day  are  said  by  officials  to  be 
really  sales  made  during  this  canvass. 
Dealers  were  given  exact  knowledge  as 
to  where  sales  might  be  expected  and 
were  enabled  to  place  their  efforts  where 
they  would  be  most  effective.  There  is 
nothing  "chancy"  about  the  business  that 
has  developed,  though  that  it  has  been 
heavier  than  was  expected  even  by  the 
Ford  interests  is  shown  in  the  fact  that 
the  factory  is  working  six  full  days  week- 
ly where  it  had  been  planned  to  adopt 
permanently  the  five  day  week. 

.Studebaker  Has  Similar  Methods 

Throughout  its  business  career  the 
Ford  company  has  been  benefited  mate- 
rially by  the  numerical  strength  of  its 
dealerships  and  also  by  the  extensive 
sales  staffs  that  have  always  been  main- 
tained by  its  dealers.  By  the  adoption 
of  similar  methods  the  Studebaker  com- 
pany has  risen  to  a  foremost  place  among 
the  medium  price  car  makers. 

Though  both  the  Ford  and  Studebaker 
distribution  is  handled  throug'h  the 
branch  system,  those  factories  which  de- 
pend on  distribution  for  the  turnover  of 
their  product  are  coming  out  for  in- 
creased dealerships  and  more  salesmen. 
Territories  formerly  held  by  one  distrib- 
utor are  being  divided  into  many  smaller 
sales  sections  with  a  dealer  on  the  spot 
to  keep  in  immediate  touch  with  the  dis- 
trict. 

Recently  General  Motors  has  gone  in 
energetically  for  the  subdivision  of  ter- 
ritories and  the  placing  of  dealers  at 
points  where  the  volume  of  sales  wps 
not  considered  up  to  possibilities.    An  in- 


FARMER  BIG  FACTOR 
IN  OVERLAND  SALES 

TOLEDO,  May  29— Records  of 
the  Willys-Overland  Co.  show  that 
purchases  of  Overland  cars  by 
farmers  in  April  were  almost  dou- 
ble the  purchases  by  any  other  vo- 
cation. Salesmen,  laborers  and 
merchants  ranged  next  in  order, 
each  group  taking  approximately 
the  same  number  of  cars.  Clerks 
followed  in  fifth  place,  with  approx- 
imately one-quarter  as  many  cars 
as  were  purchased  by  farmers. 

Another  fact  brought  out  by  the 
analysis  of  sales  is  that  more  than 
one-third  of  all  Overland  cars  pur- 
chased this  year  were  bought  by 
persons  who  never  owned  a  car  be- 
fore. 


tensive  system  of  covering  a  territory  is 
being  developed  by  the  advisory  staff 
through  the  medium  of  one  of  its  De- 
troit branches,  which  when  perfected  will 
be  recommended  for  standard  practice 
by  all  dealers  handling  General  Motors 
lines. 

Under  this  system  every  listing  of 
residents  compiled  for  any  municipal,  na- 
tional, business  or  other  reason  will  be 
consulted  and  analyzed  for  information 
which  will  be  helpful  in  promoting  sales. 
Dealers  will  be  instructed  in  the  lists 
to  consult,  how  they  may  be  obtained, 
the  analysis  of  them,  and  how  to  use 
the  information  which  they  may  be  found 
to  yield. 


Former  Cotta  President 

Is  Not  Liable  for  Debts 

ROCKFORD,  ILL.,  May  31— T.  D.  Re- 
ber,  former  president  of  the  Cotta  Trans- 
mission Co.,  which  failed,  will  not  be 
liable  for  the  debts  of  the  corporation, 
according  to  a  decision  of  Judge  R.  K. 
Welsh  in  the  case  of  the  Belvidere  Screw 
&  Machine  Co.  against  him.  The  court 
held  that  Reber  did  not  assent  to  the 
contracting  of  debts  by  the  company  over 
and  above  the  capitalization,  and,  there- 
fore, could  not  be  held  liable  for  debts 
in  excess  of  the  capital  stock. 

The  court  also  ruled  that  Reber  could 
retain  the  salary  he  drew  in  1919  and  the 
preceding  years  but  must  return  the 
salary  paid  to  him  in  1920.  He  dr^sw 
$5,000  per  annum.  This  sum  will  be 
made  part  of  the  assets  and  will  be  dis- 
tributed among  the  creditors. 


MOSLER  ASSETS  TAKEN  OVER 

NEW  YORK,  May  29— The  assets  of 
A.  R.  Mo&ier  &  Co.,  which  has  been  in 
the  hands  of  receiver  for  a  year  and  a 
half,  have  been  taken  over  by  a  new  or- 
ganization. The  plant  at  Mount  Vernon 
will  be  operated  hereafter  as  the  Mosler 
Metal  Products  Corp.  In  addition  to  the 
line  of  spark  plugs  which  the  company 
always  has  made,  several  automobile  ac- 
cessories will  be  added  as  well  as  a  full 
line   of  radio  equipment. 


Fisher  Takes  Over 
Old  Cadillac  Plant 

Will  Enter  Field  of  Custom  Body 

Building    on    Large 

Scale 


DETROIT,  May  29— Fisher  Body 
Corp.  has  taken  over  the  former  Cadillac 
plant  on  Cass  Avenue,  where  it  will  ex- 
tend its  present  body  manufacturing  op- 
erations and  enter,  for  the  first  time  on 
a  large  scale,  the  field  of  custom  body 
work.  Offices  for  the  sale  of  the  custom 
woi'k  will  be  opened  in  New  York  and 
Chicago.  The  plant  contains  650,000 
sq.  ft.  of  manufacturing  space  and  will 
employ  2000  men. 

The  purchase  of  the  plant  also  in- 
cludes the  section  taken  over  by  R.  H. 
Collins,  following  his  resignation  as 
Cadillac  president,  which  was  intended 
to  be  the  manufacturing  site  of  the  pro- 
posed Collins  car.  Following  the  pur- 
chase by  Collins  and  associates  of  the 
Peerless  company,  Cleveland,  the  De- 
troit holdings  were  placed  on  the  market. 
Collins  still  maintains,  however,  his  home 
at  Grosse  Point. 

In  a  statement  indicating  the  pro- 
posed Fisher  plans,  Fred  Fisher,  presi- 
dent of  the  company,  said  a  number  of 
leading  body  designers  had  been  engaged 
who  will  specialize  on  fine  work.  Work- 
men for  the  new  plant  will  be  selected 
from  the  20,000  men  now  employed  in 
the  several  Fisher  plants  in  the  city. 


Recent  Truck  Executive 
Will  Head  Arrow  Motors 

SANDUSKY,  OHIO,  May  26— A.  C. 
Burch,  former  president  of  the  Signal 
Motor  Truck  Co.  and  later  vice-president 
of  the  Clydesdale  Motor  Truck  Co.,  will 
be  president  of  the  An'ow  Motors  Co., 
recently  incorporated,  which  took  over 
the  assets  of  the  Maibohm  Motors  Co. 
The  other  officers  will  be  Sandusky  busi- 
ness men.  The  directors  will  include  R. 
E.  Hayslett,  treasurer  of  the  Hydraulic 
Steel  Co.  of  Cleveland;  E.  G.  Kirby,  vice- 
president  of  the  Commerce-Guardian 
Trust  &  Savings  Co.  of  Toledo,  and  N.  T. 
Brotherton,  president  of  the  Brotherton 
Co.,  Detroit. 

While  creditors  have  a  large  interest  in 
the  new  company,  Sandusky  stockhold- 
ers retain  important  holdings  and  will 
have  a  majority  on  the  board  of  direc- 
tors. It  is  asserted  that  stockholders 
who  did  not  go  into  the  new  company 
will  lose  their  investment.  More  than 
80  per  cent  of  the  creditors  agreed  to 
the  reorganization  plan,  and  the  prop- 
erty was  bid  in  by  Kirby  as  the  repre- 
sentative of  a  creditors'  committee. 


LOWER  FEES  HIS  PLATFORM 

DAVENPORT,  IOWA,  May  29— Wal- 
ter C.  Ramsay,  secretary  of  state,  candi- 
date for  re-election,  is  making  his  plat- 
form upon  advocacy  of  a  33  1/3  per 
cent  reduction  in  licensing  motor  vehi- 
cles. 
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Tire  Makers  "Wait'' 
in  Price  Situation 


Watch     Each     Other     Following 

Moves  Made  by  Seiberling 

and  Goodyear 

AKBON,  May  27— Although  tire  manu- 
facturers in  Akron  and  vicinity  are  try- 
ing to  minimize  reports  current  for  some 
time  to  the  effect  that  a  tire  price  war 
was  impending,  the  introduction  by  the 
Goodyear  Tire  &  Rubber  Co.  of  a  new 
cross-rib  cord  tire  to  sell  at  nearly  25 
per  cent  below  the  standard  cord  tire 
mai'ket  lists,  and  the  announcement  by 
the  Seiberling  Rubber  Co.  of  a  blanket 
12  V^  per  cent  price  slash  on  Portage  and 
Seiberling  straight  side  tires,  on  top  of 
the  price  revisions  made  by  Seiberling 
the  first  of  May,  admittedly  have  caused 
an  upheaval  of  no  small  proportions 
among  tire  manufacturers  and  have  up- 
set carefully  worked  out  programs  for 
an  anticipated  upward  revision  of  tire 
prices. 

Regard  New  Tire  as  Price  Cut 

The  new  Goodyear  line  of  tires  was 
introduced  at  a  psychological  time  to 
thwart  the  plans  of  competitive  com- 
panies, for  announcement  of  tire  price 
increases  about  the  first  of  May.  Intro- 
duction of  the  new  line  is  considered 
tantamount  to  a  price  cut,  in  view  of 
the  fact  that  the  new  cross-rib  casings 
will  sell  at  from  20  to  25  per  cent  below 
the  standard  lists  of  the  Goodyear  All- 
Weather  tread  cords  and  of  most  other 
standard  cord  tire  makes. 

Almost  simultaneously  with  the  Good- 
year announcement,  Frank  A.  Seibei'ling, 
who  founded  Goodyear  23  years  ago  in  a 
dilapidated  straw  board  box  factory  in 
East  Akron,  revised  his  prices  on  Seiber- 
ling cords  down  to  the  standard  market 
lists,  and  put  into  effect  a  ten  per  cent 
cut  on  all  Portage  tires. 

The  combined  action  of  Goodyear  and 
Seiberling  has  forced  a  change  in  th 
plans  of  other  rubber  companies,  which 
are  knovra  to  have  had  new  price  lists 
drafted  and  ready  for  the  printers.  And 
these  new  price  lists  embodied  substan- 
tial increases. 

Abandoned  New  Tire 

One  Akron  company  feverishly  devel- 
oped a  new  tire  to  sell  at  prices  compet- 
ing with  the  new  Goodyear  tire.  It  was 
submitted  to  hurried  tests  and  then  it 
was  discovered  that  the  tire  was  too 
good  to  sell  for  so  low  a  price,  and  that 
it  could  not  be  profitably  marketed  to 
compete  with  the  lower  priced  casings. 
Realizing  the  futility  of  putting  another 
high  grade  and  high  priced  tire  on  the 
market,  the  company  has  about  decided 
to  abandon  the  new  tire  completely. 

The  Amazon  Tire  &  Rubber  Co.  has 
put  out  a  new  cord  tire  to  sell  at  fabric 
prices.  Firestone  has  increased  the  deal- 
ers' marginal  profit  and  has  made  a  slight 
reduction  to  the  consumer. 

Officials  of  other  companies  here  decline 
to   comment   upon   the    Seiberling   price 


BROADWAY  ASKS  BUSES 
TO  REPLACE  TROLLEYS 

NEW  YORK,  May  29  —  The 
Broadway  Association,  Inc.,  has 
filed  with  the  Tran.sit  Commission 
a  suggestion  that  surface  cars  be 
removed  from  that  famous  thor- 
oughfare and  buses  substituted. 
The  communication  of  the  associa- 
tion states: 

"The  operation  of  surface  cars 
not  only  works  to  the  disadvan- 
tage of  those  with  property  and 
business  on  Broadway,  but  serves 
to  retard  and  interfere  with  other 
modes  of  vehicular  traflBc  on  the 
street  and  to  reduce  the  volume  of 
such  traffic  to  an  extent  which  bears 
upon  the  general  usefulness  of  the 
street  and  its  value  for  business 
purposes," 


cuts  or  on  the  new  Goodyear  line.  Yet 
each  is  watching  the  other — alert  for  new 
developments  in  the  price  war  and  wait- 
ing for  the  other  fellow  to  make  the  first 
move.  In  other  words  it  is  the  old 
"Watchful  waiting"  lid  clamped  down 
upon  a  situation  that  is  liable  to  break 
forth  with  the  rush  of  a  volcano  and 
to  further  disrupt  the  price  situation. 
Manufacturers  last  year  took  heavy  in- 
ventory losses,  slashed  prices  about  40 
per  cent  and  barely  breezed  through. 
Sales  to-day  are  larger  than  a  year  ago, 
partly  because  prices  were  cut  three  and 
four  times — approximately  about  40  per 
cent  in  all.  The  sales  in  dollars  are  con- 
siderably lower,  however,  although  the 
sales  in  units  are  larger. 

Firestone  Increases  Wages 

AKRON,  May  29— The  tire  industry 
in  Akron  faced  a  new  upheaval  and  a 
wage  war,  as  well  as  a  tire  price  war  to- 
day, when  the  Firestone  Tire  &  Rubber 
Co.  announced  a  wage  increase  averaging 
10  per  cent,  to  become  effective  imme- 
diately for  all  its  factory  employees. 
Firestone  is  the  first  rubber  company  to 
increase  wages  following  the  comeback 
staged  by  the  entire  industry. 

Officials  of  other  rubber  companies  ad- 
mit they  are  surprised  by  the  Firestone 
action,  but  will  make  no  comment  as 
to  the  future  action  of  their  owti  com- 
panies. On  good  authority,  however,  it 
is  learned  that  at  least  one  more  of  the 
major  plants  will  announce  a  wage  in- 
crease on  Saturday,  and  that  another  of 
the  larger  will  take  action  tantamount 
to  a  wage  increase  by  reducing  the  hours 
of  factory  shifts  and  continuing  the  same 
pay. 

Firestone's  action  to-day  was  taken  to 
avert  labor  trouble.  There  has  been  much 
dissension  lately  in  the  ranks  of  tiro 
workers,  and  several  minor  walkouts  over 
wage  disputes  have  taken  place  in  nu- 
merous factories.  A  few  Firestone  men 
to-day  quit  work,  claiming  the  wage  in- 
crease was  not  enough,  but  ofWcials  of  the 
company  expect  them  all  to  return  to 
work  within  a  few  davs. 


Continental  Awards 
Castings  Contract 

Ryan-Bohn      Gets      Order     Inci- 
dental to  Manufacture  of 
Star  Engines 

DETROIT,  May  26— Contracts  to  fur- 
nish castings  for  100,000  engines  has 
been  awarded  by  the  Continental  Motor 
Corp.  to  the  Ryan-Bohn  Foundrj'  Co.  of 
Lansing.  This  contract  is  incidental  to 
the  manufacture  by  Continental  of  en- 
gines for  the  new  Star  car,  work  upon 
which  will  get  under  full  headway  at  the 
Muskegon  plant  in  June. 

The  Ryan-Bohn  company  will  be^^n 
making  deliveries  under  the  contract  the 
first  week  in  June.  Included  in  the  cast- 
ings will  be  cylinders,  cylinder  heads, 
pistons,  fly-wheels  and  other  smaller 
parts.  The  Muskegon  plant  of  Conti- 
nental has  been  completely  eqxiipped  to 
handle  the  quantity  production  for  the 
Star,  and  workmen  forces  are  being  as- 
sembled as  rapidly  as  possible. 

Big  Body  Contract 

Hayes-Ionia  Co.,  Grand  Rapids,  reports 
the  closing  of  contracts  for  $15,000,000 
worth  of  bodies  to  be  completed  by  June 
1,  1923,  about  $12,000,000  of  which  rep- 
resents bodies  to  be  furnished  for  the 
Durant  Motor  Co.  The  new  orders  will 
require  the  erection  of  two  units  to  the 
present  plant,  work  on  which  will  be 
started  at  once. 

The  company  is  turning  out  70  bodies 
a  day  at  present,  and  it  will  be  necessary 
to  increase  this  capacity  to  1.^0.  The 
present  working  force  w^ill  be  increased 
from  950  to  1500. 


General  Tire  Declares 

Its  Quarterly  Dividend 

AKRON,  May  29— The  General  Tire  & 
Rubber  Co.  of  Akron,  one  of  the  few 
rubber  companies  that  did  not  suspend 
dividend  pajmients  during  the  'lump  pe- 
riod, has  declared  its  regular  quart^erly 
dividend  of  1%  per  cent  on  preferred 
stock,  payable  July  1  to  stock  of  record 
June  20.  The  company  on  May  1  paid  a 
regular  quarterly  dividend  of  2  per  cent 
on  common  stock. 

Production  at  the  General  plant  in 
Akron  is  running  in  excess  of  2500  tires 
a  day,  officials  report,  which  is  far  above 
the  company's  peak  record  of  output  dur- 
ing the  wave  of  prosperity  experienced 
by  the  tire  industry  just  before  the 
slump  came  in   May   of  1920. 


INSPECT   FORD   VIRGINIA   SITE 

NORFOLK.  VA.,  May  29— A  party  of 
engineers  representing  Henry  Ford  and 
headed  by  Colonel  Mayo  has  inspected  the 
site  which  it  is  reported  has  been  tenta- 
tively selected  as  the  location  for  the 
principal  Ford  assembly  plant  on  the 
Atlantic  coast  for  export  trade.  Ford 
representatives  had  previously  made 
careful  survey  and  it  is  reported  an 
option  ■  1  the  site  has  been  obtained. 
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Export  Sales  Mount 
Toward  1919  Record 


Efiforts    Being   Made   to    Surpass 

Mark  Established  in  Second 

Biggest  Year 

WASHINGTON,  May  26— The  inter- 
national sales  of  American  made  auto- 
motive equipment  are  making  as  striking 
gains  as  those  recorded  in  the  domestic 
markets.  A  rate  of  overseas  shipments 
has  been  reached  indicating  that  1922 
will  surpass  all  other  years  in  the  his- 
tory of  the  industry,  except  1920,  when 
buying  in  the  export  markets  was  at 
feverish  heights. 

The  totals  for  passenger  cars  during 
the  first  four  months  of  the  year  are 
within  20  per  cent  of  the  shipments  for 
all  of  1921,  and  it  is  apparent  that  the 
exporters  of  American  automotive  equip- 
ment are  out  to  surpass  the  1919  record, 
second  largest  of  the  industry,  and  if  the 
present  rate  is  continued,  the  year  will 
make  a  surprising  comparison  with  the 
swollen  total  of  1920. 

The  automotive  division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  has 
announced  the  export  figures  for  April, 
following  the  receipt  a  few  days  ago  of 
the  Canadian  totals  for  the  same  month. 
Shipments  from  the  United  States  com- 
prised 6438  passenger  cars,  879  motor 
trucks  and  parts  valued  at  $3,933,488. 
By  adding  the  Canadian  business  (an- 
nounced in  the  May  25  issue  of  Automo- 
tive Industries)  ,  the  April  shipments  of 
North  American  cars  reached  the  sur- 
prising figure  of  8750  passenger  cars  and 
975  motor  trucks. 

Shipments  Tripled 

Details  of  the  United  States  ship- 
ments, giving  the  various  classifications 
of  cars  and  trucks,  with  values,  are 
shown  in  an  adjoining  table.  Comparison 
with  the  preceding  month  of  March  and 
with  April,  1921,  are  as  follows: 

April  March  April 

1922  1922  1921 
U.    S.  shipments 

Passenger    cars 6,438  4,471  2,311 

Motortrucks 879  E90  270 

Canadian    shipments 

Passenger     cars 2,312         2,983  415 

Motor   trucks. 96  172  63 

Total      Canadian      and 
U.   S.    shipments 

Passenger    cars 8,750         7,454         2,726 

Motor   trucks 975  762  333 

Thus,  both  passenger  cars  and  trucks 
are  being  sent  forward  to  overseas  ter- 
ritories at  a  rate  three  times  that  of 
the  same  month  a  year  ago,  and  reports 
to  Washington  indicate  that  May  will  up- 
hold or  exceed  the  April  totals.  Other 
comparisons  are  fruitful  in  an  under- 
standing of  the  rapid  expansion  being 
made  in  our  foreign  trade  on  automo- 
tive equipment. 

The  following  relates  to  passenger 
cars: 

U.  S.  shipments  twelve  months,  1921..   30  941 
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Exports,   Imports  and  Reimports   of  Automotive  Products  for 
April,  1922,  and  for  Ten  Months  That  Preceded 

EXPORTS 

f Month  of  April ^    ,. Ten  Months  Ending  April ^ 

1921  1922  1921    •  T922 

No.       Value  No.       Value  No.  Value  No.  Value 

Automobiles,     includ- 
ing  chassis    (Total)   3,078  $3,743,074  7,337  $5,533,275     96,705  $126,942,168     35,331   $30,483,112 
Electric     trucks     and 

passenger   cars 20  35,791         97  148,642 

Motor       trucks       and 
buses,    except 

electric     609        811,841  16,718       28,186,022       2,727       2,851,223 

Up   to  1   ton 580         234,455         1,454  650,506 

Over    1    and    up    to 

21/2    ton 226         273,907         760        1,020,507 

Over    21/2    ton 73         166,385         173  410,957 

Total  motor 
trucks  and  buses 
except    electric...       609        811,841  879        674,747     16,718       28,186,022       5,114       4,933,193 

PASSENGER    CARS 
Passenger     cars,     ex- 
cept   electric 2,469     2,931,233  79,987       98,756,146     13,708     12,164,579 

Value    up    to    $800 4,023     1,670,297         9,816       4,747,013 

Value  over  $800  and 

up    to    $2,000 2.211      2,506,904         6,033       6,682,368 

Value   over   $2,000 204        645,536         563       1,807,317 

Total      passenger 

cars,    except 

electric     2,469     2,931,233  6,438     4,822,737     79,987       98,756,146     30,120     25,401,277 

PARTS,    ETC. 

Parts,  except  engines 
and     tires 3,195,698  15,588,304     3,933,488         64,993,319         26,671,452 

Station  and  Ware- 
house motor  trucks        58  18,469  5  2,339  511  291,445  99  120,876 

Trailers    15  6,198         199  97,886 

Airplanes  &  sea- 
planes       2  15,000  1  3,000  56  416,955  43  149,015 

Parts  of  airplanes, 
except  engines  and 
tires     5,486  *2,305  1,412         148,930         72,246 

BICYCLES,    ETC. 
Bicycles       and       tri- 
cycles       75,816  1,066           16,172           3,305,498         ..    .           454.644 

Motorcycles     864  299,172  1,248  322,215     23,593         7,453,259       7.844       2,121,016 

Parts,    except    tires *351,245        158,587         *1,064.022          560,714 

Gas     Engines 127  22,687  597  71,231       2,857            560,576       2.590          369,779 

Traction  engines 
(steam)       except 

agricultural     257  451.293  14  41,741 

Automobile       engines  1,108  223,311  7,132  773,315     12,429         2,288,174     19,160       2,508,040 

Aircraft    engines 8            9,125         35            21,117 

Complete         tractors, 

except     agricultural         12  39,399  5  5,314     19,942       19,638,264          149          254,846 
Other    internal    com- 
bustion    engines...       821  260,125  259  47,492     13,400         2,280,504       3,657          491,089 

IMPORTS 
Automobiles         and 
parts     of      automo- 
biles              26  72,538  13  31,219  995         1,146,056  383  638,508 

Parts,    except    tires 155.391  51,438         1,158,058         526,389 

All     other 10,318  8,459  426,754         211,604 

REIMPORTS 
Automobiles    (free    of 

duty)     469        766,053  88        154,259       2,671         4,103,089       2,469       3,796,892 

♦Pounds 


U.  S.  and  Canadian  shipments,  Jan- 
uary, February,  March  and  April, 
1922     25,770 

Monthly   average   (6,442)   if  maintained. 

Indicates   1922  shipments  of 77,304 

U.    S.    exports,    1919 67,144 

U.    S.    exports,    1920 142,508 

The    comparison     In     regard    to     motor 
trucks  is: 

U.    S.    shipments    motor   trucks    twelve 

months,    1921 7,402 

U.    S.    and    Canadian    shipments,    Ja.i- 

ij?ry,  February,   March  and  April,  1922  3,027 

Mop  hly    average    (757)    if    maintained, 

indicates  1922  shipments  of 9,084 

U.  S.  truck  exports,  1919 15,485 

U.   S.   truck   exports,   1920 29,126 

The  present  volume  of  exports  shows 
an  increase  of  several  hundred  per  cent 
over  the  low  point  made  during  1921.  For 
passenger  cars,  the  June,  1921,  totals  for 
the  United  States  and  Canadian  trade 
were  down  to  1967  vehicles,  comparing 


with  the  April,  1922,  volume  of  8750. 
For  trucks  the  low  of  270  in  Augfust, 
1921,  has  risen  to  975  for  April.  Parts 
shipments  have  more  than  doubled  in 
value,  despite  the  decline  in  prices,  and 
no  month  since  January,  1921,  has  been 
comparable  to  April  in  this  part  of  the 
overseas  trade. 


AVALON  RUBBER  CO.  SOLD 

AKRON,  May  29— By  order  of  Referee 
in  Bankruptcy  Harry  L.  Snyder  of  Akron, 
the  Avalon  Rubber  Co.  of  Barberton  to- 
day was  sold  for  $28,500  cash  to  private 
interests  represented  by  Fred  Lahrmer, 
Akron  attorney.  The  sale  is  subject  to 
revision,  and  stockholders  have  served 
notice  they  will  file  a  petition  of  revision 
within  10  days.  The  stockholders  bid 
$30,000  for  the  plant  offering  $10,000 
cash  and  the  balance  on  time.  The  com- 
pany's liabilities  are  about  $35,000. 


June  1,  1922 

50  Per  Cent  Decline 
in  British  Exports 

Imports  of  Cars  and  Chassis  for 

First  Quarter,  1922,  Show 

Increase 

WASHINGTON,  May  27— Exports  of 
British  made  motor  vehicles  and  parts 
during  the  first  three  months  of  1922 
show  a  decrease  of  more  than  50  per 
cent  as  compared  to  the  exports  during 
the  same  period  last  year  and  about  30 
per  cent  as  compared  to  the  same  pe- 
riod for  1920. 

The  exports  of  motor  parts  show  the 
greatest  decline,  according  to  figures  sent 
to  the  automotive  division  of  the  Depart- 
ment of  Commerce  by  the  foreign  trade 
commissioner  at  London.  Exports  of 
parts,  the  figures  show,  were  33  1/3  per 
cent  of  the  total  for  the  corresponding 
quarter  of  last  year  and  only  slightly 
more  than  that  for  the  same  quarter  of 
1920. 

The  figures  are  as  follows: 

First    Quarter,    1920 

No.  Value 

Phaetons   and    cabs 467  £317,991 

Commercial     vehicles 140  103,028 

Chassis     357  257,060 

Total     964  678,079 

Parts   of   cars 406,152 

Total    value 1,084,231 

First   Quarter,    1921 

No  Value 

Phaetons    and    cabs 840  £638,484 

Commercial     vehicles...       238  213,113 

Chassis     427  392,023 

Total     1,505  1,243,620 

Parts   of    cars 429,681 

Total    value 1,673,301 

First  Quarter,   1922 

No.  Value 

Phaetons    and    cabs 376  £255,317 

Commercial     vehicles 106  108,395 

Chassis     287  206,473 

Total     769  570,189 

Parts   of   cars 187,102 

Total    value 757,287 

British  imports  of  motor  cars  and 
chassis  show  an  increase  in  the  first 
quarter  of  1922,  as  compared  to  the  same 
period  in  1921,  although  far  below  those 
of  the  same  period  in  1920.  The  net 
imports  for  the  first  quarter  of  1922 
amounted  to  4769  cars  and  chassis  val- 
ued at  £912,009,  as  compared  to  3443 
cars  and  chassis  valued  at  £798,901  for 
the  same  period  in  1921,  and  to  10,152 
cars  and  chassis  valued  at  £3,566,683  for 
the  corresponding  period  in  1920. 

April  Figures  Down 

LONDON,  May  16  {hy  waiO— April's 
Imports  of  cars  and  cabs  were  1,105 
(399),  trucks  45  (209) ,  chassis  614  (274) 
and  motorcycle  59  (71).  The  value  of 
imported  parts  for  vehicles   other  than 
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MEMBERS  OF  M.  A.  M.  A.  REPORT  SALES  IN  APRIL 
TO  BE  $33,830,000,  BIG  INCREASE  OVER  MARCH 

NEW  YORK,  May  29 — The  following  table  shows  the  sales  by  members  of  the 
Motor  and  Accessory  Manufacturers  Association,  the  total  of  past  due  accounts  and 
the  total  of  notes  held,  for  all  the  months  of  1921  and  first  four  months  of  1922. 

Month                         Total  Per  Cent  Total  Per  Cent  Total  Note*  Per  Cent 

1921                              Sales  Change  Past  Due  Change  Outstanding  Change 

January      $6,264,587            $8,099,727            $4,359,871           

February     10,408,962  66.15  Inc.  6,717,165  17.07  Dec.  6,063,113  39.03  Inc. 

March     20,120,386  93.30  Inc.  5,603.992  16.57  Deo.  5,069,877  16.38  Dec. 

April      26,746,580  32.93  inc.  5,352,271  'V.49  Dec.  5,371,086  5.94  Inc. 

May     26,781,350  .13  Inc.  4,505,176  15.64  Dec.  4,460,355  16.77  Dec. 

June     22,703,414  15.19  Dec.  4,720,973  4.79  Inc.  4,012,670  10.37  Dec 

July     23,096,214  1.68  Inc.  5,242,046  10.79  Inc.  3.690,154  7.90  Dec. 

August     23,397.640  1.31  Inc.  4,348,790  17.06  Dec.  3,494,510  5.30  Dec 

September     23,141,891  1.09  Inc.  4,358,545  .22  Inc.  3,677,500  5.24  Inc. 

October     22,053,327  4.70  Dec.  4,512.680  3.54  Inc.  3,463.500  5.82  Dec. 

November     18,998,490  13.85  Dec.  4,352,000  3.56  Dec.  3.661.900  5.73  Inc 

December     14,349,750  24.47  Dec.  4,220,450  3.02  Dec.  3.384,250  7.58  Dec. 

1922 

January     17,320,000  20.61  Inc.  4,450,000  5.45  Inc.  3,146,000  7.02  Dec. 

February     22,720,000  31.17  Inc.  4,070,000  8.57  Dec.  3.483.000  10.74  Inc. 

March     28,670,000  26.14  Inc.  2,890.000  28.86  Dec.  2,657,000  23.69  Dec 

April      33,830,000  18.07  Inc.  3,000,000  2.00  Inc  2,500.000  1.5     Dec. 


motorcycles  was  £222,695  (£203,440), 
and  of  motorcycle  parts  £5,088  (£12,604) 
and  of  tires  £426,883  (£163,562).  The 
figures  in  brackets  are  for  the  corre- 
sponding month,  1921. 

The  export  of  British  automobiles  In 
April  was:  Cars  and  cabs  142  (179), 
trucks  192  (267),  chassis  45  (102), 
motorcycles  817  (1160),  and  the  value 
of  parts  was:  Vehicles,  £68,560  (£124,- 
013),  motorcycles,  £23,322  (£26,785) 
and  tires  £239,652   (£185,997). 

The  comparative  poor  showing  of 
British  Exports  reflects  the  engineer's 
trade  lock-out. 

The  Chancellor  of  the  Exchequer  has 
refused  to  consider  the  repeal  of  the  im- 
port duty  on  cars.  From  £5,000,000  the 
revenue  from  this  duty  has  fallen  to 
£763,000. 


Another  Big  Month 

Predicted  for  June 

{Continued  from  page  1182) 

The  reduction  in  freight  rates  will 
result  in  important  savings  for  auto- 
motive manufacturers  on  shipments 
of  all  materials  except  completed  ve- 
hicles. The  freight  saving  on  these 
w^ill  be  passed  on  to  the  consumer. 
The  lower  rates  will  tend  to  offset 
recent  advances  in  the  cost  of  sup- 
plies. 

Virtually  all  tire  factories  are  run- 
ning full  blast  but  there  are  many  in- 
dications that  a  price  war  is  immi- 
nent. Tires  are  being  made  at  a  much 
smaller  margin  of  profit  and  if  there 
is  an  era  of  intense  price  competition 
the  results  may  be  serious  for  some 
makers.  Reductions  averaging  from 
10  per  cent  to  15  per  cent  have  been 
general  in  the  last  month.  Some  of 
them  have  been  camouflagod  but  the 
result  is  the  same  so  far  as  the  con- 
sumer is  concerned. 


Maxwell  to  Operate 
in  June  at  Mav  Rate 

DETROIT,  May  29— Maxwell  Motor 
Corp.  will  carry  production  through 
June  at  the  high  rate  which  has  marked 
May,  present  orders  already  indicating 
that  this  will  be  necessary.  President 
W.  R.  Wilson  said  a  falling  off  in  busi- 
ness is  looked  for  during  July  and  Au- 
gust, but  he  is  convinced  that  fall  busi- 
ness will  be  brisk  and  that  sales  through 
the  winter  will  be  steady.  Important 
increases  are  looked  for  by  him  in  1923. 

The  company  has  been  handicapped  in 
its  production  during  April  and  May 
through  difficulty  in  getting  materials 
and  by  labor  scarcity,  he  said.  In  the 
Maxwell  case  this  difficulty  is  with  raw 
material  and  steel,  as  it  is  a  company 
which  builds  practically  every  part  Oi; 
its  product  in  its  factories  at  Daj-ton, 
Newcastle  and  Detroit.  Coal  supply  at 
its  several  plants  is  ample,  Wilson  said, 
but  difficulty  in  obtaining  steel  is  being 
attributed  to  the  coal  situation. 

No  action  has  been  taken  relative  to 
the  refinancing  of  the  Chalmers  sub- 
sidiary of  the  company,  he  said,  owing 
to  the  failure  of  the  bondholders  to  reach 
a  decision.  The  company  is  being  op- 
erated pending  this  action  at  a  rate  in 
keeping  with  its  finances,  and  is  pro- 
ducing between  500  and  750  cars  at  the 
present  time.  The  demand  for  Chalmers 
cars  would  warrant  a  larger  produc- 
tion, he  declared,  but  until  the  financing 
is  determined  the  schedule  cannot  be 
extended.  

A.  E.  A.  BOOK  READY  SOON 

CHICAGO,  May  31— The  standardiza- 
tion handbook  which  the  Standardization 
Committee  of  the  Automotive  Equipment 
Association  is  publishing,  will  be  ready 
for  distribution  in  advance  of  the  con- 
vention of  the  association  which  meets 
at  Colorado  Springs,  June  19,  according 
to  Charles  Hughes,  secretary  of  the  com- 
mittee. 
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Men  of  tlie  Industry  and  What  Tliey  Are  Doin 


H.  H,   Springford   Resigns 

H.  H.  Springford,  special  assistant  to 
President  E.  G.  Wilmer  of  the  Goodyear 
Tire  &  Rubber  Co.  of  Akron  has  resigned 
to  accept  the  presidency  of  the  Steel  & 
Tube  Co.  of  America  at  Chicago. 

Springford    representing    New    York, 
Chicago  and  Cleveland  bankers,  negoti- 
ating the  Goodyear  company's  $85,000,- 
000  refinancing  and  reorganization  pro- 
gram a  year  ago,  was  elected  treasurer 
of  the  company  under  the  new  financial 
control.      Last    December   he    was    made 
assistant  to  the  president  and  took  ac- 
tive charge  of  the  company  during  Wil- 
mer's  two  months  business  trip  to  South 
America.     P.    H.    Hart    was    elected    to 
succeed  him  as  treasurer. 

Springford,  a  native  of  England  re- 
ceived practically  all  of  his  business 
training  in  Milwaukee  in  the  steel  and 
tube  and  gas,  and  the  mining  business. 

No  announcement  has  been  made  as  to 
his   successor  at   Goodyear. 

Bacon  Returns  to  Goodrich 

H.  M.  Bacon,  formerly  vice-president 
of  the  McGraw  Rubber  Co.  of  East 
Liverpool,  Ohio,  has  been  named  special 
tire  sales  representative  for  the  B.  F 
Goodrich  Co.  of  Akron.  Bacon  formerly 
was  with  Goodrich  for  a  number  of 
years.  Two  years  ago  he  left  the  Mc- 
Graw company  and  joined  the  Thomas 
Cusack  Co.  in  Cleveland.  He  will  as- 
sume executive  direction  of  tire  sales  for 
Goodrich. 


which  was  started  about  four  years  ago. 
He  was  formerly  connected  with  the 
Continental  Guaranty  Corp.,  Common- 
wealth Finance  Corp.  and  Street  &  Fin- 
ney Advertising  Agency.  Mclntyre 
will  announce  his  new  connections  at  a 
later  date,  remaining  at  this  time  presi- 
dent and  director  of  the  Phoenix  Finance 
Corp.  of  New  York  City,  and  the  Ulti- 
mate Finance  Corp.  of  Newark. 

Durant  Names  Steigerwalt 

A.  K.  Steigerwalt  has  been  appointed 
manager  of  the  new  parts  and  service  di- 
vision of  the  Lansing  plant  of  the  Dur- 
ant Motor  Co.  Steigerwalt  had  been  con- 
nected with  the  Chevrolet  organization 
since  1909,  first  serving  with  the  Chev- 
rolet Motor  Co.  of  New  York,  then  at 
the  factory  at  Flint  and  recently  at  the 
Chevrolet  headquarters  in  the  General 
Motors  building,  Detroit. 

Clayden  Chief  of  Research 
A.  Ludlow  Clayden  is  now  chief  engi- 
neer of  gas  engine  research  for  the  Sun 
Co.  of  Philadelphia.  The  company  is 
equipping  a  laboratory  at  its  research 
building  at  Norwood,  Pa.,  and  Clayden's 
first  undertaking  will  be  a  rather  elabor- 
ate study  of  factors  which  affect  engine 
lubrication,  with  especial  regard  to  pis- 
ton friction. 


Heads  Horseshoe  Tire 

J.  C.  Lawrence,  Akron,  has  been 
elected  president  and  general  manager 
01  the  Racine  Horseshoe  Tire  Co  Ra- 
cine Wis.,  which  is  the  reorganization 
of  the  Racme  Auto  Tire  Co.,  manufac- 
turing Horseshoe  tires,  passing  through 
the  bankruptcy  court.  Lawrence  was 
tor  many  years  associated  with  the  Fire- 
stone Tire  &  Rubber  Co.  and  was  vice- 
president  of  the  Rotary  Club  of  Akron. 

Hoesterman  Joins  Kickhaefer 

Hugo  F.  Hoesterman  has  resigned  as 
factory  manager  of  the  Stearns  Motor 
Manufacturing  Co.,  Ludington,  Mich., 
to  become  vice-president  of  the  Kick- 
haefer Manufacturing  Co.  of  Milwaukee 

,?.T  r^""  °^  ^'^^  ^"'^  stampings 
used  in  the  automotive  industry.  The 
Kickhaefer  company  has  been  in  busi- 
ness since  1907. 

Mclntyre  Leaves  Finance  Companies 

George  Mclntyre  has  resigned  as  vice- 
president  and  director  of  the  Metropoli- 
tan Finance  Corp.  and  as  vice-president 
and  director  of  the  Security  Credit  Corp 
owned  by  the  Metropolitan  and  previ- 
ously engaged  in  the  handling  of  auto- 

Te    of '"f^"!?''"*/^^"^-    Mclntyre  was 
one    of    the    founders    of    the    company 


Advertising  Men  to  Hear  Long 

John  C.  Long,  secretary  of  the  edu- 
cational department  of  the  National  Au- 
tomobile Chamber  of  Commerce,  will 
speak  on  "The  Trade  Association  and 
Better  Business"  at  the  educational 
conference  of  the  international  conven- 
tion of  the  Associated  Advertising 
Clubs  of  the  World  in  Milwaukee,  June 

Carples   Is   General   Manager 

James  M.  Carples  has  become  general 
manager  of  the  Strut  Rod  Sales  Co.,  New 
York  City.  Carples  acted  as  manager 
of  the  automotive  department  of  Flint  & 

•  'mirf"'.^'*"''''''^'  "^"""^  the  war  and 
in  1919  to  1920  organized  the  Detroit 
Motorbus  Co. 

Levick  With  Better  Tires 

J.  N.  Levick,  formerly  chief  of  the 
layout  division  of  the  advertising  de- 
partment of  Sears,  Roebuck  &  Co  has 
JO  ned  the  Better  Tires  Co.,  Chi;ago 
ma.l  order  jobbers  of  tires  ancr  acces- 
sories, to  serve  in  a  similar  capacity. 

Vansant  Made  Tire  Sales  Manager 

wS  ^'  ^^"^^"*'  formerly  identified 
with  the  Brunswick  tire  manufacturers 
has  been  added  to  the  executive  staff  of 
the  F.  G.  Schenuit  Rubber  Co  Balti 
more,  and  has  been  placed  in  sole  con- 
trol of  the  sales  production  department 


Grier  and  Hill  Promoted 
J.  A.  Grier  has  been  made  western  dis- 
trict manager  of  the  Cadillac  Motor  Car 
^o.,  and  has  been  succeeded  as  specifica- 
tion manager  in  the  sales  department  at 
the  factory  by  Chester  B.  Hill  Grier 
began   work   for   Cadillac    on   April   20 

w iu  fT'"^  ^"^"^  *^^  ^^les  department! 
With  the  exception  of  the  time  he  was 
in  service  during  the  war  he  has  been 
connected  with  specification  work  and 
has  been  in  charge  of  it  for  the  last  four 
years.  Hill  came  to  Cadillac  in  Febru- 
ary, 1916,  and  after  eight  months  in  the 
engineering  department  changed  to  the 
sales.  He  has  been  there  ever  since  ex- 
cepting the  thirteen  months  he  served 
with  the  Marine  Corps  during  the  World 
War. 

Jackson   Succeeds   Roberts 

Ralph  B.  Jackson  has  been  appointed 
western  sales  manager  for  Rolls-Royce 
succeeding     J.     E.     Roberts,     resigned! 
i-revious  to  his  present  connection  Jack- 
son   was    associated    with    the    Pierce- 
Arrow  Motor  Car  Co.  as  district  repre- 
sentative for  the  sales  department.    Dur- 
ing the  war  he  was  in  the  air  service 
commissioned  as   a  pilot.     Jackson  will 
cover  the  western  states  from  his  head- 
quarters located  at  the  Rolls-Royce  west- 
ern branch,  980  Michigan  Avenue,  Chi- 
cago. 


Couzens  With  Investment  Company 

St.  Clair  Couzens,  formerly  associated 
with  the  Olympian  and  Friend  motors 
companies  of  Pontiac,  Mich.,  is  now  with 
the  Michigan  agency  of  the  Durant  In- 
vestment Co.  as  a  traveling  representa- 
tive, calling  on  county  headquarters 
throughout  the  industrial  section  of  the 
state. 

Amazon  Appoints  Shea 

Announcement  is  made  by  the  Amazon 
Rubber  Co.  that  William  J.  Shea,  former- 
ly district  sales  manager  for  the  Portage 
Rubber  Co.,  has  been  appointed  head  of 
the  company's  sales  department.  He  is 
the  first  sales  manager  the  Amazon  Co. 
has  had  since  the  reorganization  last 
year  when  the  founder  of  the  company, 
L.  J.  Schott,  assumed  direct  charge  of 
the  business. 

Britishers  Visit  Country 

Oliver  Stubbs,  president  of  the  Insti- 
tution of  British  Foundiymen  and  man- 
aging director  of  Joseph  Stubbs,  Ltd., 
iron  founders  of  Manchester,  England 
and  Sir  Henry  Hollingdrake,  managing 
director  of  the  Hollingdrake  Automobile 
Co.  of  Stockport  and  Manchester,  have 
been  visiting  the  principal  American 
manufacturing  centers  with  a  view  to 
studying  modern  American  practice  in 
foundry  work,  machinery  design  and 
manufacturing. 
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Plants  Speeding  Up  in  All  Branches  of  the  Industry 


Big    Westinghouse   Orders 

SPRINGFIELD,  MASS.,  May  31— 
Westinghouse  Electric  &  Manufacturing 
Co.  has  increased  its  operating-  force 
here  to  2600,  of  which  number  2000  have 
been  taken  on  since  the  first  of  the  year. 
The  automotive  equipment  and  radio  de- 
partments are  running  at  maximum,  and 
the  farm  lighting  department  has  shown 
a  marked  gain,  indicative  of  the  im- 
proved farm  situation  in  the  Central 
West. 

New  fuse  box,  ignition  and  cut-out  de- 
vices are  being  made  ready  for  produc- 
tion. It  is  stated  that  production  of 
starting,  'lighting  and  ignition  units  dur- 
ing May  will  be  triple  that  of  April. 
Contracts  have  been  closed  for  20,000 
sets  for  the  Gray  car,  to  be  delivered  at 
the  rate  of  1200  a  month;  20,000  for  the 
Gardner  car,  15,000  for  the  Hupmobile, 
15,000  for  the  Velie,  and  2500  for  the 
American  motor  truck.  Continental  Mo- 
tors has  placed  an  order  with  the  com- 
pany for  $150,000  worth  of  Micarta  gears. 

Many  other  manufacturers'  orders  are 
being  received,  and  a  steadily  increasing 
market  demand  for  replacements  is  re- 
ported, so  that  the  prospect  for  the  bal- 
ance of  the  year  is  very  promising. 

Standard   Parts   Business  Gains 

CLEVELAND,  May  29— The  Standard 
Welding  Co.,  the  rim  and  tube  division 
of  the  Standard  Parts  Co.,  reports  36 
new  customers  on  its  books  and  an  ex- 
pected increase  in  shipment  for  May  of 
100  per  cent  over  March.  The  increase 
is  not  entirely  automotive  although  there 
is  a  strengthening  demand  for  the  com- 
pany's exhaust  and  windshield  tubing 
and  rims. 

The  Eaton  Axle  Co.,  axle  division  of 
Standard  Parts,  has  received  substantial 
orders  from  the  Cadillac  Motor  Car  Co. 
Shipments  beginning  in  June  are  said  to 
be  scheduled  at  a  rate  greatly  in  excess 
of  previous  orders  from  this  company. 
Production  for  C.  H.  Wills  &  Co.  is  also 
reported  to  have  been  materially  in- 
creased. 

The  Perfection  Spring  Co.,  another 
division  of  Standard  Parts,  reports  that 
its  tonnage  shipments  for  May  will  be 
the  highest  of  any  like  period  in  the 
last  18  months.  Recent  releases  to  truck 
customers  indicate  a  renewed  activity 
in  the  commercial  car  field,  while  orders 
from  passenger  car  manufacturers  show 
a  very  marked  increase. 

Wilson    Foundry    Works    Sundays 

PONTIAC,  MICH.,  May  29— Bending 
every  effort  to  turn  out  enough  Willys- 
Knight  engines  to  meet  the  demand  of 
the  Willys-Overland  plant  in  Toledo, 
which  is  now  calling  for  175  engines 
daily  as  a  June  schedule,  the  Wilson 
Foundry  &  Machine  Co.  here  is  keeping 
its  plant  working  on  Sundays  and  holi- 
days. 


The  output  had  passed  the  hundred 
mark  on  May  25  after  a  ster.dy  develop- 
ment from  the  25  a  day  which  was 
reached  shortly  after  the  line  was  put 
in  operation  in  March. 

Bock  Bearing   Approaching   Normal 

TOLEDO,  May  29— The  Bock  Bearing 
Co.  reports  its  shipments  80  per  cent 
or  better  of  normal  at  the  present  time, 
and  expects  June  to  show  practically  a 
normal  business.  April  was  the  biggest 
month  for  this  plant  since  August,  1920. 
At  the  present  rate.  May  will  be  twice 
as  big  as  April.  The  roll  department  is 
operating  overtime.  The  head  grinding 
department  is  running  a  double  shift 
while  in  certain  other  departments  three 
shifts  are  working. 

Farm  Machinery  Shipped 

LA  PORTE,  IND.,  May  27.— The  Ad- 
vance Rumely  Co.,  shipped  45  carloads 
of  farm  machinery  from  its  factory  here 
during  the  past  week.  It  was  the  big- 
gest week  of  the  year  for  the  company 
in  farm  machinery.  The  company  Is  op- 
erating at  about  70  per  cent  of  normal. 

Oneida    Increasing    Schedules 

GREEN  BAY,  WIS.,  May  29— Excel- 
lent progress  is  being  made  by  the 
Oneida  Motor  Truck  Co.  in  booking  new 
business,  and  plant  schedules  are  stead- 
ily being  increased  to  handle  orders. 
Oneida  trucks  are  experiencing  a  good 
call  east  to  Pittsburgh  and  west  to  the 
Pacific  coast,  especially  in  communities 
where  new  building  construction  is  ac- 
tive. Shipments  are  now  being  made 
daily. 

Gardner  Gain  220  Per  Cent 

ST.  LOUIS,  June  1 — A  statement  from 
the  Gardner  Motor  Co.  says  that  for  the 
five  months'  period  ending  to-day  there 
was  a  gain  of  220  per  cent  in  cars 
shipped  over  the  corresponding  months 
of  1921. 

May  Best  in  Moon  History 

ST.  LOUIS,  June  1— The  Moon  Motor 
Car  Co.  reports  that  its  sales  in  May 
were  the  largest  for  any  single  month  in 
its  history.  The  best  previous  month 
was  June,  1920,  and  May  exceeded  that 
month  by  64  per  cent. 

Jordan  Breaks  Record 

CLEVELAND,  June  1— The  Jordan 
Motor  Car  Co.  states  that  it  broke  all 
production  records  in  May  and  that  the 
indications  are  that  June  will  show  no 
slowing  up  in  orders.  Most  of  the  de- 
mand this  year  has  come  fz'om  th^  states 
north  of  the  Ohio  river  and  east  of  the 
Mississippi  and  from  California. 


PERSONAL  NOTES 


Thomas  H.  Lavier  Re-elected 

Thomas  H.  Lavier,  inventor  of  the  La- 
vier formula  plates  u.sed  in  Ray  bat- 
teries, has  been  re-elected  president  of 
the  Ray  Battery  Co.,  Ypsilanti;  M.  M. 
Read,  vice-president;  J.  S.  McDowell,  sec- 
retary, and  A.  M.  Colegrove,  treasurer. 
E.  E.  Eastbum  has  been  appointed  sales 
manager.  He  formerly  was  western  dis- 
trict manager  of  the  Republic  Rubber  Co. 
with  headquarters  at  Kansas  City.  Busi- 
ness is  reported  to  be  running  heavy,  and 
plans  have  been  made  for  expansion  in 
production.  The  company  has  improved 
its  financial  position  through  the  addition 
of  the  sev.-ral  new  officers  and  is  pre- 
pared to  enter  business  on  a  larger  scale 
than  formerly. 

Young  With  Willys-Morrow 

J.  X.  Young,  formerly  of  the  Sheldon 
Axle  Co.,  has  been  appointed  general 
manager  in  charge  of  sales  of  the  Willys- 
Morrow  Co.  He  will  have  charge  of  all 
sales  of  products  which  are  supplied  to 
other  companies  outside  the  Willys  in- 
terests. 

Bradley    Leaves  Commerce 

F.  A.  Bradley  has  resigned  as  secre- 
tary and  treasurer  of  the  Commerce  Mo- 
tor Car  Co.  and  has  gone  on  a  vacation 
trip  to  England  which  will  take  about 
six  weeks.  No  announcement  of  his  busi- 
ness plans  for  the  future  were  outlined 
by  Bradley. 

Shaw  Goes  With   Bank 

James  T.  Shaw  has  resigned  as  secre- 
tary of  the  Automobile  Crankshaft  Corp. 
to  become  connected  with  the  First  Na- 
tional Bank  of  Detroit.  The  resigriiation 
is  effective  June  1,  but  Shaw  will  con- 
tinue the  secretarial  duties  for  another 
month  though  actively  connected  with 
the  bank. 

Fox  Appoints  Hackethal 

P.  F.  Hackethal  has  been  appointed 
consulting  and  research  engineer  for  the 
Fox  Motor  Car  Co.  of  Philadelphia.  For 
several  years  he  has  been  connected  with 
the   Mercer   and   Templar   organizations. 


AUTOCAR  NAME  PROTECTED 

PHIL.ADELPHIA,  June  1— The  righc 
of  the  Autocar  Co.,  Ardmore,  Pa.,  to  the 
exclusive  use  of  the  word  Autocar  in  the 
manufacture  and  sale  of  motor  vehicles 
has  been  upheld  by  an  injunction  issued 
by  the  United  States  District  Court  for 
the  eastern  district  of  Pennsylvania 
against  the  Peters  Autocar  Co.  of  Beth- 
lehem, Pa.,  and  De  Veillier  &  Co.,  who 
offered  securities  for  sale  in  which  they 
made  use  of  the  word  Autocar. 
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Senators  Question 
Need  of  Graham  Bill 


Committee  Which  Reported  Re- 
importation  Measure  Also 
Doubts  Present  Necessity 

WASHINGTON,  May  26— Passage  of 
the  Graham  resolution  (HJ  183),  intro- 
duced in  the  House  at  the  instance  of 
automobile  dealers,  to  prevent  the  dump- 
ing of  war  trucks  and  passenger  cars 
into  the  United  States  by  imposing  a 
90  per  cent  re-import  tax  on  all  motor 
vehicles  returned  from  France  or  any 
of  the  allied  countries,  has  been  charac- 
terized as  doubtful. 

This  is  the  opinion  of  Senator  McCum- 
ber,  chairman  of  the  Senate  Finance 
Committee,  who  has  already  reported  the 
bill  out  of  committee.  Despite  the  fact 
that  the  resolution  has  already  been 
passed  by  the  House,  the  opinion  has  been 
expressed  by  Senator  McCumber  that 
the  measure  will  not  pass  the  Senate, 
"for  the  reason,"  said  Senator  McCumber, 
"that  it  is  the  opinion  of  the  majority  of 
senators  that  there  is  not  any  need  for 
the  measure." 

Survey  Being  Made 

At  the  time  the  bill  was  introduced 
in  the  House  by  Congressman  Graham, 
it  was  the  expressed  opinion  of  the  au- 
tomobile dealers  that  more  than  5000 
trucks  were  going  to  be  reimported,  thus 
destroying  the  present  truck  market  in 
this  country. 

In  order  to  determine  just  that  status 
of  the  situation,  the  Department  of  Com- 
merce has  announced  that  it  will  make  a 
survey  of  the  trucks  and  passenger  cars 
in  Europe,  available  for  reimport,  and 
the  automotive  division  of  the  depart- 
ment has  already  requested  the  United 
States  trade  commissioners  in  England 
and  France  to  report  as  soon  as  possible. 

The  Department  of  Commerce,  it  is 
known,  is  strongly  in  favor  of  the  Gra- 
ham resolution,  provided  there  is  any 
real  need  for  it.  The  only  way  that  this 
can  be  determined,  the  department  feels, 
is  to  make  an  actual  survey  of  the  num- 
ber of  vehicles  subject  to  reimportation. 

Senator  McCumber,  it  is  under'  tood, 
has  requested  the  department  to  report 
on  the  number  of  trucks  that  have  al- 
ready been  re-imported  from  Europe  dur- 
ing the  past  three  years.  Coupled  with 
his  request  for  the  figures  was  the  ex- 
pressed opinion  that  in  the  belief  of  the 
majority  members  of  Congress  the  auto- 
motive industry  was  a  bit  panicky  over 
the  situation. 

Committee  Gets  Figures 

That  this  is  true,  may  or  may  not  be 
borne  out  by  the  figures  which  have  been 
submitted  to  the  Senate  finance  commit- 
tee, showing  that  as  near  as  can  be  de- 
termined there  are  nearer  1800  trucks  in 
Europe,  subject  to  reimportation,  than 
.5000,  the  number  first  stated.  It  is  esti- 
mated that  there  are  approximately  1000 
trucks  in  England  and  800  in  France. 

The   actual   figures  on   the   number  of 
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passenger  cars  and  trucks  reimported 
from  the  two  countries  are  as  follows: 
From  France,  1919,  four,  valued  at  $10,- 
408;  1920,  35,  valued  at  $168,99G;  1921, 
536  valued  at  $979,567;  England,  1919, 
one,  valued  at  $1,460;  1920,  52  valued  at 
$149,645,  and  1921,  1,748  valued  at  $2,- 
668,525. 

A  report  on  500  trucks  recently  re- 
imported to  the  United  States  and 
shipped  to  California  has  been  made  to 
the  automotive  division  of  the  depart- 
ment. The  shipment,  it  is  declared,  was 
in  very  bad  condition,  and  the  trucks  sold 
were  worth  hardly  more  than  their 
freight  from  New  York. 

Aside  from  any  bearing  on  the  number 
of  trucks  or  passenger  cars  which  are 
likely  to  be  re-imported,  Senator  Mc- 
Cumber has  declared  that  there  is  con- 
siderable doubt  in  the  minds  of  the  com- 
mittee, since  reporting  the  resolution  out 
favorably,  that  the  number  of  trucks 
available  for  reimportation  would  be  suf- 
ficient to  influence  the  market.  "Further- 
more," said  Senator  McCumber,  "these 
passenger  cars  and  trucks  were  sold  at 
a  good  price  to  the  government,  nothing 
was  lost  on  them  and  the  automotive 
industry  having  secured  the  cream  of  the 
business  then  must  expect  to  take  a  lit- 
tle of  the  thin  now  with  the  thick  had 
during  the  war." 

No  action  on  the  bill  is  at  all  likely 
pending  the  survey  which  will  be  made 
immediately  by  the  department,  and 
whether  or  not  the  Senate  will  act  then 
on  the  resolution  is  a  matter  of  specula- 
tion, the  sentiment  now  being,  among  the 
Senate  Committee  which  has  had  a 
chance  to  study  the  measure,  that  the 
bill  is  useless  legislation  and  that  the 
time  of  the  Senate  can  better  be  devoted 
to  the  consideration  of  more  imperative 
measures. 

Slough   Trucks   Hamper  Sales 

DETROIT,  May  27— General  increase 
in  the  motor  truck  field  has  been  handi- 
capped and  delayed  to  a  definite  extent 
by  the  presence  in  the  United  States  of 
a  still  unsold  balance  of  the  Slough 
trucks  that  were  brought  back  to  this 
country,  declare  motor  truck  makers  in 
this  district.  Though  business  is  now 
running  at  about  50  per  cent  of  normal, 
it  is  declared  an  earlier  return  would 
have  been  certain  without  the  Slough 
competition. 

These  makers  declare  that  it  is  not 
so  much  because  of  actual  sales  made  that 
the  Slough  influence  has  been  harmful  as 
because  of  the  circularization  that  was 
carried  out  by  the  Slough  group,  which 
made  it  doubly  hard  for  dealers  in  new- 
made  American  trucks  to  make  sales. 
The  Slough  prices  created  an  atmosphere 
of    suspicion    toward    new    truck    prices. 

This  circularization  still  is  being  done, 
resulting  in  sales  only  at  scattered  points, 
but  keeping  the  entire  trade  at  a  disad- 
vantage. Apparently  there  is  little  desire 
on  the  part  of  operators  to  buy  the  war 
vehicles,  makers  declai-e,  but  they  find  it 
diflScult  to  reconcile  the  wide  divergence 
between  the  prices  of  trucks  bought  at 
forced  war  auctions  and  trucks  made 
under  current  competitive  conditions. 


June  1,  1922 

Overland  to  Build 
785  Daily  in  July 

Willys    Says    That    Company    Is 

Now  18,000  Cars  Behind 

on  Orders 


TOLEDO,  June  1— That  the  produc- 
tion schedule  for  the  Willys-Overland 
plant  here  was  gradually  increasing  and 
had  passed  the  500  a  day  mark  on  Fri- 
day was  the  statement  made  to  mem- 
bers of  the  factory  management  class 
of  Toledo  University  at  their  annual 
banquet  at  the  Toledo  Yacht  Club  on 
Friday  evening  by  President  John  N. 
Willys. 

Willys  said  that  the  production 
schedule  for  July  called  for  16,500  cars 
or  an  average  of  785  a  day  for  that 
month. 

"We  are  18,000  cars  behind  our  orders 
now  and  must  speed  up  considerably 
during  June  to  make  a  gain  on  the 
sales,"  he  declared. 

He  said  his  travels  convinced  him  that 
next  year  would  better  1922  because  of 
the  increased  prosperity  to  come  when 
farmers  get  in  their  crops  and  realize 
that   better    conditions    are   here. 

Clifton  Reeves,  industrial  engineer, 
and  W.  H.  Kilpatrick,  manager  of  manu- 
facturers, of  the  Willys-Overland  Co., 
were  also  speakers. 

The  class  which  numbers  among  its 
members  a  large  percentage  of  the  exe- 
cutives, foremen,  and  officials  of  fac- 
tories in  Toledo  formed  a  mythical  $25,- 
000,000  automobile  concern  recently  as 
a  study  in  organization. 


May  One  of  Biggest 

Months  in  New  York 

NEW  YORK,  May  30— May  has  been 
one  of  the  biggest  sales  and  delivery 
months  in  the  history  of  the  automobile 
business  in  New  York. 

Actual  comparison  figures  for  the  en- 
tire trade  are  not  available  but  virtually 
in  all  branches  and  distributor  establish- 
ments both  wholesale  and  retail  business 
ran  ahead  of  March  and  April,  which 
were  strong  business  months,  and  repre- 
sentatives of  several  cars  report  the 
largest  months  they  ever  had. 

With  the  more  popular  cars,  inability 
to  obtain  pi-ompt  deliveries  has  held 
down  both  sales  and  deliveries  but  a  good 
many  of  these  orders  have  not  been  lost 
to  the  industry,  having  been  turned  to- 
ward cars  of  the  prospects'  second  or 
third  choice. 

Compilers  of  registration  figures  while 
unable  to  furnish  complete  figures  anti- 
cipate that  registration  of  new  passen- 
ger cars  in  ten  counties  in  and  around 
New  York  will  exceed  10.000.  as  com- 
pared with  approximately  9200  in  April 
and  7000  in  March. 

Demand  has  held  strong  throughout 
the  spring  for  closed  cars,  of  which  there 
has  been  a  shortage  in  several  lines. 

Indications  for  June  business  are  de- 
cidedly bright. 


June  1,  1922 

Miirphy  Takes  Honors 
in  Indianapolis  Race 

Victory     Demonstrates     Progress 
Made  During  Year  by  Refine- 
ments in  Engine 


HOW  THEY  FIISISHED 

Driver — Car 

M.P.H. 

Murphy — Murphy 

.     94.48 

Hartz — Duesenberg   

.     93.54 

Hearne — Ballot   

.     93.04 

De  Palma — Duesenberg  .  .  . 

.     90.61 

Haibe — ^Duesenberg    

.     90.56 

Wonderlich — Duesenberg   . 

.      88.79 

Fetterman — -Duesenberg  .  . 

.     87.99 

Vail — Duesenberg 

.      85.69 

Alley — Monroe 

.     83.89 

Thomas — Duesenberg 

.     82.19 

By  J.  EDWARD  SCHIPPER 

INDIANAPOLIS,  May  30— Jimmy 
Murphy  with  his  combination  car,  the 
Duesenberg  grand  prix  chassis  and  Mil- 
ler engine,  which  ran  under  the  mislead- 
ing name  of  Murphy  special,  demon- 
strated by  winning  the  500  mile  speed- 
way race  to-day,  from  a  field  of  27  start- 
ers, what  progress  has  been  made  in  the 
past  year  by  refining  the  183  cubic  inch 
engines. 

His  average  of  94.48  miles  per  hour  as 
compared  with  the  record  of  89.84  set 
by  Ralph  DePalma  in  a  Mercedes  in 
1915,  is  a  good  indication  of  how  speed 
can  be  increased  by  cylinder  compres- 
sion of  105  pounds,  lighter  reciprocating 
parts,  improved  lubrication,  better  en- 
gine balance,  higher  gas  velocities  and 
general  chassis  improvement. 

Not  only  does  Murphy's  victory  indi- 
cate progress,  but  this  is  accentuated 
by  the  fact  that  all  of  the  first  five  cars 
to-day  beat  the  DePalma  record  of  seven 
years  ago  which  he  made  in  a  274  inch 
Mercedes. 

Murphy  Led  from  Start 

Murphy  led  from  start  to  finish. 
Hartz,  who  finished  second  in  a  Duesen- 
berg, was  nev^er  more  than  two  laps  be- 
hind but  never  fast  enough  to  overtake 
Murphy.  Murphy  stopped  three  times  to 
change  plugs,  tires  and  take  on  sup- 
plies. He  carried  off  all  but  45  of  the  lap 
prizes,  as  well  as  the  $20,000  winner's 
prize.  He  turned  laps  at  100  miles  per 
hour  and  drove  as  good  a  race  as  was 
ever  seen  on  the  speedway. 

While  the  Duesenbergs  did  not  win 
first  place,  they  had  a  veritable  field  day. 
Seven  of  the  10  cars  to  finish  in  the 
money  were  Duesenbergs.  To  Duesen- 
berg also  goes  a  large  share  of  •  Mur- 
phy's glory  as  his  chassis  was  the  Grand 
Prix  Duesenberg. 

It  was  a  bad  day  for  the  Frontenacs, 
not  a  single  one  finishing  among  the 
first  10.  Only  one  of  the  five  starting, 
was  running  at  the  finish.  Three  were 
eliminated   with   rear   axle   trouble,   one 
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with  a  broken  frame  and  the  other  with 
a  broken  valve  action. 

The  Ballot  entry  of  two  cars  had  fair 
success.  Hearne  won  third  but  his  team 
mate,  Goux,  was  eliminated  with  a 
broken  axle  at  62  miles.  Hearne  made 
only  one  stop,  this  being  for  tires  and 
gas  at  280  miles.  This  wa.  one  of  the 
most  consistent  performances  during  the 
race. 

Of  the  first  10  all  had  eight-in-line  en- 
gines except  the  four  cylinder  Monroe 
which  finished  ninth.  It  made  two 
stops  for  spark  plug  troubles  and  three 
others  for  fuel,  oil  and  tires.  The  two 
{Continued  on  page  1192) 


Parish  &  Bingham  Head 

Denies  Merger  Interest 

CLEVELAND,  May  29— Emphatic  de- 
nial is  made  by  Agnes  D.  Morse,  presi- 
dent of  the  Parish  &  Bingham  Corp.,  that 
the  company  of  which  she  is  the  head  has 
had  any  interest  whatever  in  plans  for 
a  consolidation  of  the  Grant  Motor  Car 
Corp.,  the  H.  J.  Walker  Co.  and  the 
Standard  Equipment  Co. 

Mrs.  Morse  asserts  that  inasmuch  as 
she  is  the  largest  individual  stockholder 
of  the  Parish  &  Bingham  Corp.,  she 
would  have  been  consulted  if  any  such 
plan  had  been  under  way.  Her  company, 
which  is  now  doing  a  splendid  business 
and  is  in  a  strong  financial  position,  is 
not  interested  in  mergers  of  any  kind, 
Mrs.  Morse  declares,  and  is  perfectly 
content  to  stand  on  its  own  feet. 


Skilled  Labor  Scarce; 
Workmen  "Shop  Around" 

NEW  YORK,  May  31— Difficulty  in 
obtaining  an  adequate  supply  of  skilled 
labor  has  become  one  of  the  most  press- 
ing problems  of  the  automotive  indus- 
try and  the  situation  is  becoming  seri- 
ous in  the  larger  manufacturing  centers, 
particularly  Detroit.  The  trouble  is 
fully  as  general  in  the  parts  field  as  in 
the  vehicle  branch. 

In  a  good  many  cases  automobile  man- 
ufacturers are  practically  bidding  against 
each  other  for  labor.  Inasmuch  as  the 
workers  in  automotive  plants  are  not  or- 
ganized, there  have  been  no  threats  of 
strikes,  but  the  skilled  employees  not  un- 
naturally are  "shopping  around"  and 
taking  the  jobs  which  offer  the  best  pay. 
This  is  resulting  in  a  steadily  mounting 
percentage  of  labor  turnover. 

Present  indications  are  that  whatever 
savings  are  effected  in  automotive  plants 
by  the  reduction  in  freight  rates  will  be 
more  than  offset  by  higher  wage  scales 
if  production  continues  at  its  present 
pace. 


FORCES   INCREASE  AT  CORK 

LONDON,  May  1(5  {By  .V«(7)— The 
number  of  men  employed  by  Henry 
Ford  &  Son,  Cork,  has  increased  to  about 
1700  since  the  corporation  decided  to 
grant  the  fee-simple  of  the  Marina  site 
to  the  firm.  They  are  employed  at  full 
time,  the  wages  bill  amounting  to  be- 
tween £8,000  and  £10.000  a  week. 
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French  Grand  Prix 
Adopts  Gronp  Start 

Change  Is  Result  of  E.xperience 
Drivers  Gained  on  Ameri- 
can Tracks 


PARIS,  May  12  {ky  >/ai/)— American 
track  method3  will  be  adopted  in  the  start 
of  the  French  Grand  Prix  road  race  for 
122  cu.  in.  cars  near  Strasbourg  on  July 
15.  The  triangular  course  being  pre- 
pared for  this  race  is  8..3  miles  around; 
there  will  be  22  starters,  and  60  laps 
will  have  to  be  covered,  giving  a  total 
distance  of  498  miles. 

By  an  understanding  with  the  drivers, 
many  of  whom  have  had  experience  at 
the  Indianapolis  track,  the  start  will  be 
made  in  a  group,  the  cars  being  lined  up 
in  line  of  three  according  to  positions  de- 
cided by  the  drawing  of  lots.  This  will 
be  the  firtt  time  that  a  grouped  start 
has  been  given  in  a  European  automobile 
road  race,  and  the  change  has  only  been 
made  possible  by  experience  gained  on 
American   tracks. 

Many  Without  Spare  Wheels 

Another  feature  of  this  race  will  be 
that  many  cars  will  start  without  a 
spare  wheel,  the  drivers  being  prepared 
to  run  a  lap  on  the  rim  If  they  burst  or 
puncture  just  after  passing  the  pits. 
This  again  is  the  result  of  American 
experience.  In  the  past  this  has  only 
been  done  with  straight  side  tires,  which 
have  no  tendency  to  leave  the  rim  when 
deflated.  This  year  clincher  bead  tires 
will  be  used  in  the  same  way. 

Michelin  has  brought  out  a  clincher 
bead  racing  type  cord  tire,  which,  as 
shown  by  tests,  will  not  come  off  the  rim 
when  deflated.  Convinced  that  it  will 
stay  on  the  rim  as  well  as  a  straight 
side  tire,  European  drivers  are  preparing 
to  use  the  Michelin  production  because 
of  its  lower  circumferential  weight, 
iStraight  side  tires  were  used  last  year 
in  French  and  Italian  road  races,  and 
although  they  proved  to  be  perfectly  safe 
they  were  found  to  set  up  excessive  wear 
of  the  steering  gear  and  to  make  the 
car  hard  to  hold  on  an  ordinary  road. 

.Vnotiier  Contest  July  16 

In  addition  to  the  122  cu.  in.  race, 
there  will  be  a  speed  contest  over  the 
same  course  on  July  16  for  four  passen- 
ger cars  given  a  limited  anrount  of  gaso- 
line at  the  rate  of  13.7  miles  to  the 
American  gallon.  This  is  not  a  stock 
car  race,  and  while  there  are  no  restric- 
tions concerning  the  engine,  minimum 
body  dimensions  are  indicated  and  there 
must  be  four  seats  of  given  dimensions. 

Only  the  driver  will  be  allowed  aboard 
the  car,  but  the  equivalent  weight  of 
three  other  persons,  at  the  rate  of  154 
lb.  per  passenger,  must  be  carried  in  the 
form  of  ballast.  No  outside  assistance 
of  any  kind  must  be  given,  nor  can  sup- 
plies of  any  kind  be  taken  aboard  during 
the  race. 
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Murphy  Takes  Honors 
at  Indianapolis  Race 

Victory     Demonstrates     Progress 
Made  During  Year  by  Refine- 
ments in  Engine 
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{Continued  from  page  1191) 

Fronty-Fords  made  a  creditable  showing, 
demonstrating  their  reliability.  They 
made  laps  at  the  rate  of  from  80  to  84 
miles  per  hour  until  one  went  out  at  400 
miles  with  a  broken  wheel  and  the  other 
was  running  at  the  finish. 

The  British  Bentley,  a  four  cylinder 
stock  car,  gave  a  most  satisfactory  per- 
formance. This  was  the  only  car  to  go 
the  distance  without  changing  a  tire. 
It  averaged  approximately  80  miles  per 
hour. 

The  engineering  development  responsi- 
ble for  the  higher  speeds  of  this  year 
is  best  illustrated  by  the  fact  that  this 
is  the  first  Indianapolis  race  in  which 
not  a  single  car  was  eliminated  by 
broken  connecting  rods.  There  were  no 
burned  out  bearings,  no  burned  out 
valves,  no  clutch  trouble  and  only  one 
broken  steering  arm.  Detail  troubles 
such  as  clogged  gas  lines,  leaky  water 
manifolds,  broken  tank  fastenings,  loose 
pans  and  sticking  throttles  were  still  to 
be  found.  The  fundamental  troubles  of 
a  bigger  nature  were  more  in  the  axle 
and  chassis  parts  than  in  the  engines. 

Thirty-five  tires  were  changed  but 
many  of  these  changes  were  made  while 
other  troubles  were  being  looked  into. 
Twenty  of  the  tires  were  right  rears, 
eight  were  right  fronts,  six  were  left 
rears  and  only  one  left  front.  These 
changes  were  not  all  necessary  but  many 
were  made  on  suspicion. 

Although  Hartz  in  his  Duesenberg 
made  four  tire  changes,  more  than  any- 
one else,  he  still  finished  in  second  place. 
The  Frontenacs  made  several  tire 
changes.  Mulford,  Sarles  and  DePaolo 
each  had  three  stops  for  tires. 

Stops  for  Spark  Plugs 

There  were  18  stops  for  spark  plugs. 
The  very  qualities  which  made  the  cars 
of  this  year  faster  than  ever  be'^.u-e, 
made  the  stresses  on  the  spark  plugs 
higher  than  ever.  This  was  fully 
shown  in  the  stops  at  the  pits  which 
is  not  surprising  in  view  of  the  prev- 
alence of  seven  to  one  compression 
ratios  and  piston  speeds  of  26  hundred 
feet  per  minute.  Magnesium  and  alu- 
minum alloys  of  extremely  light  weight 
combined  with  highly  efficient  lubrica- 
tion and  complete  absence  of  periodic  vi- 
bration have  permitted  the  hig'h  speeds, 
but  the  spark  plug  seems  to  be  the 
limiting  factor,  if  the  records  of  the  race 
may  be  interpreted. 

The  weights  of  the  leading  cars  were 
closely  grouped  around  2000  pounds. 
The  winner  weighed  1970,  the  Hartz 
Duesenberg  2800,  Hearne's  Ballot  2600 
and  DePalma's  Duesenberg  2000.  The 
Fronty-Fords  were  the  lightest  ars  in 
the  race,  weighing  1675  pounds. 


DROPS  LOCOMOTIVES 

GLOVERSVILLE,  N.  Y.,  May  29 
— Announcement  is  made  by  the 
Fonda,  Johnstown  &  Gloversville 
Railroad,  which  connects  the  New 
York  Central  lines  with  the  south- 
ern part  of  the  Adirondack  region, 
that  on  July  1  it  will  discontinue 
the  use  of  passenger  locomotives  on 
its  steam  division  and  substitute 
gasoline  railroad  cars  for  them. 


The  pace  maintained  throughout  the 
500  miles  by  the  leader  was  wonderfully 
consistent.  It  fell  belows  94  miles  per 
hour  only  around  the  200  mark  when 
Murphy  changed  spark  plugs.  The 
average  for  any  25  mile  distance  never 
exceeded  96  miles  per  hour.  The  fast- 
est 25  miles  was  the  first  at  an  average 
of  95.74. 


Master  Trucks  Producing 
New  Low  Hung  Bus  Chassis 

CHICAGO,  May  29— A  new  low  hung 
bus  chassis  is  now  being  produced  by 
Master  Trucks,  Inc.  By  underslinging 
the  springs  and  using  frame  with  pro- 
nounced kickup  in  the  rear,  the  floor 
height  is  reduced  to  26  in.  The  model 
JDB  chassis  has  a  170  in.  wheelbase  with 
space  for  body  measuring  192  x  84  in. 
and  arranged  to  seat  22  passengers. 
Similar  chassis  for  bodies  to  seat  26  to 
34  passengers  are  shortly  to  be  offered. 

The  components  used  include  a  Buda 
3%  X  5^/4  in.  engine,  lighting  system. 
Fuller  clutch  and  gearset,  Walker 
double  reduction  axle,  34  x  4  in.  front 
and  36  X  4  in.  dual  tires,  foot  operated 
propeller  shaft  brake  and  bus-type  front 
axle.  The  chassis  is  sold  with  or  with- 
out body.  The  latter  is  of  wood  con- 
struction with  plymetal  side  panels  and 
is  completely  sealed  inside. 

Bethlehem  Motors  Starts 
with  Three  Truck  Models 

AI.LENTOWN,  PA.,  May  29— The 
Bethlehem  Motors  Corp.,  which  recently 
was  reorganized,  will  start  production  on 
three  truck  models  with  others  to  be 
added  later.  The  first  three  will  be  a 
1-ton,  2-ton  and  3-ton.  Bevel  gear  drive 
will  be  used  on  the  smaller  model  and 
internal  gear  on  the  two  otheis.  The 
engine  of  the  smaller  model  will  be  3^/^ 
X  5  and  on  the  largest  models  4  x  5%. 

The  prices  for  chassis  are: 

1-ton    $1,195 

2-ton    1,59C 

3-ton    2,195 


A.    A.    A.   BOLTERS    CHOOSE   NAME 

CHICAGO,  May  31— The  National  Au- 
tomobile Association  is  the  name  chosen 
by  the  former  members  of  the  American 
Automobile  Association  who  bolted  from 
the  St.  Louis  convention,  for  the  new 
organization  of  motorists  which  will  be 
formed.  The  organization  will  be  per- 
fected at  a  national  conference  to  be 
held  at  the  Hotel  Sherman  June  19. 
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All  Industry  Active 
Through  Northwest 

Building  Advances,  Trade  Thrives 
and  Farmers  Plant  Diversi- 
fied Crops 

MINNEAPOLIS,  May  29— Reports 
from  the  Ninth  District  Federal  Reserve 
Bank  in  Minneapolis,  from  banks  gen- 
erally, labor  employment  bureaus,  etc., 
are  optimistic  as  bearing  on  business 
generally.  Even  in  building  this  district 
leads  the  country  for  the  quarter,  show- 
ing a  gain  of  150  per  cent  as  against  an 
average  of  83  per  cent. 

At  the  St.  Paul  Federal  Land  Bank 
applications  for  loans  in  April  exceeded 
any  previous  month,  approximating  $5,- 
000,000.  Since  the  opening  of  the  bank 
five  years  ago,  the  loans  have  reached 
18,411,  totaling  $61,000  000.  In  fact,  the 
assets  have  reached  $69,000,000  against 
$3,315,535  capital  stock.  President  E. 
Q.  Quamme  said,  on  the  birthday  of 
the  bank,  May  1,  that  conditions  in  the 
Northwest  are  greatly  improved. 

Eastern  investors  are  finding  farm 
mortgage  loans  in  this  territory  attrac- 
tive and  rates  have  been  reduced  mate- 
rially, approximating  the  6  per  cent  rate 
of  the  Federal  bank  in  many  instances. 
Wheat  acreage,  he  said,  will  be  somewhat 
less  this  year  in  this  section  because 
planting  was  delayed  by  the  late  spring. 
He  forecast  good  prices  for  farm  prod- 
ucts and  a  total  acreage  close  to  an 
average  normal. 

The  Federal  District  report  is  to  the 
effect  that  the  agricultural  outlook  is 
good  with  winter  so^vn  crops  better  than 
the  average  throughout  the  country,  and 
the  knowledge  that  crops  have  been  so 
much  more  diversified  that  even  a  poor 
crop  year  would  not  have  the  serious 
effects  that  it  would  have  had  hereto- 
fore. Western  North  Dakota  and  Mon- 
tana are  fortifying  themselves  by  the 
introduction  of  the  dairy  cow,  which  is  a 
further  protection  against  the  loss  of 
any  one  crop  through  weather  conditions. 

March  Sales  Doubled 

In  the  district  business  has  increased 
month  to  month,  until  the  volume  is  above 
that  of  a  year  ago.  Implement  sales 
were  doubled  in  March  over  February 
preceding.  Continued  advances  of  prices 
in  agricultural  sections  of  farmers'  prod- 
ucts and  the  turn  of  the  season  into 
spring,  has  renewed  among  all  classes 
a  feeling  of  optimism,  and  it  is  assured 
the  farmer  is  not  down  and  out.  Distri- 
bution of  new  trucks  and  agricultural 
machinery  generally  is  another  factor  for 
rejoicing  as  indicating  the  farmer,  the 
backbone  of  the  district,  has  some  money 
after  all. 

In  the  Twin  Cities  the  unemployment 
situation  is  fading  into  conditions  that 
indicate  that  for  labor  generally  there 
are  more  jobs  than  applicants  for  work. 
In  Minneapolis  conditions  generally  are 
improving.  Increased  demand  for  farm 
labor  and  for  workers  in  building  is  ab- 
sorbing the  bread  line  frequenters. 
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73  Makes  Displayed 
At  Barcelona  Show 


Both  Former  Enemy  Nations  and 
Allies  Exhibit — Trade  Re- 
vival Expected 

BARCELONA,  SPAIN,  May  29  {By 
Cable) — This  city  is  now  holding  the 
first  international  automobile  exposition 
since  the  armistice  in  which  the  cars 
and  trucks  of  both  the  allied  and  the  ex- 
enemy  countries  are  being  shown  in  the 
same  hall.  The  Barcelona  show,  under- 
taken with  the  expectation  that  it  would 
revive  trade  after  the  depression  of  last 
year,  is  being  held  in  a  large  modern 
art  palace  at  Montjuich,  in  the  suburbs 
of  the  city. 

The  show  has  brought  together  73 
makes  of  passenger  cars  and  trucks, 
representing  America,  France,  Italy,  Bel- 
gium, England,  Spain,  Germany  and 
Austria.  The  largest  representation,  as 
might  have  been  expected  and  consistent 
with  the  world-wide  development  of  au- 
tomobile sales,  is  that  from  America, 
with  24  makes.  A  floor  space  of  150,000 
sq.  ft.  is  being  used.  This  does  not  make 
it  the  largest  exposition  in  Europe,  but 
it  is  the  most  international,  bringing 
together,  as  it  does,  the  lines  from  all 
the  automotive  producing  companies. 
The  ex-enemy  exhibits  are  side  by  side 
with  those  from  the  Allied  countries. 

Exposition  Well  Supported 

Both  manufacturers  and  local  dealers 
and  distributors  are  supporting  the  ex- 
position, and  these  representatives  are 
decidedly  hopeful  that  it  will  furnish 
the  impetus  needed  to  get  sales  under  way 
again  in  a  much  improved  volume.  The 
Spanish  trade  was  decidedly  hard  hit  last 
year,  not  only  by  the  financial  depres- 
sion and  the  decline  of  the  peseta,  but 
as  well  by  a  stiff  tariff  that  practically 
precluded  any  major  importations. 

The  tariff  regulations  happily  have 
been  changed,  although  it  cannot  be  said 
that  dealers  are  overly  pleased  with  the 
new  provisions.  The  peseta  has  climbed 
materially  from  the  low  point  of  last 
year.  Further  improvement  is  to  be 
hoped  for,  and  if  this  comes  about  there 
should  be  a  further  betterment  of  the 
trade.  In  fact,  quite  an  improvement 
already  has  taken  place,  and  Spanish 
business  is  generally  along  much  higher 
lines  than  it  was  only  a  few  months 
ago. 

America  Holds  Market 

France  formerly  held  the  premier  po- 
sition in  the  Spanish  market,  but  this 
has  been  lost  to  America,  which  now 
holds  the  leadership  here  by  a  long  mar- 
gin. The  French  makers  are  further  hit 
by  the  fact  that  Spain  and  France  are 
waging  a  private  tariff  war  between 
themselves.  Owing  to  it  the  French  are 
practically  unable  to  do  business  here. 
However,  a  commercial  treaty  is  being 
prepared  which  will  put  France  on  the 
same  footing  with  other  nations,  and  it 
was   expected  that   it   would   have  been 
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signed  before  the  opening  of  the  show. 
Owing  to  the  failure  to  promulgate  it, 
only  17  French  makers  have  sent  exhib- 
its. These  firms  admit  that  they  are  do- 
ing business  here  now. 

The  Spanish  automotive  trade  is  fur- 
ther unsettled  by  the  fear  that  automo- 
bile taxes  may  be  raised  considerably. 
Dealers,  distributors  and  others  in  the 
trade  are  vigorously  fighting  the  tax  pro- 
ject, but  the  immediate  effect  is  to  hold 
up  business. 

Dealers  representing  the  important 
American  lines  are  optimistic  over  pros- 
pects for  future  sales  and  believe  that 
the  drawbacks  will  be  overcome.  They 
state  that  the  present  year  has  opened 
auspiciously  and  are  hopeful  that  Spain 
stands  on  the  threshold  of  an  important 
automotive  development. 

W.  F.  BRADLEY. 


American  Made  Cars  Sold 
Best  at  Amsterdam  Show 

AMSTERDAM.  The  Netherlands,  May 
17  (by  mail) — One  hundred  and  fifty 
cars,  representing  42  different  makes, 
were  exhibited  at  the  annual  exhibition 
of  motor  vehicles  which  has  just  closed 
here.  Of  the  makes,  16  were  American 
made  cars,  12  French,  11  German,  2 
Great    Britain   and    1    The    Netherlands. 

The  medium  and  small  types  of  car 
were  the  most  popular,  as  prices  are 
almost  double  those  in  effect  in  the 
United  States.  Dealers  in  the  low-priced 
cars  state  that  sales  were  above  expec- 
tations, and  it  is  estimated  that  75  per 
cent  of  the  cars  sold  during  the  show 
were  of  American  make.  Few  Ameri- 
can accessories  were  displayed. 


Rupert  B.  Bramwell  Dies 

Following  Brief  Illness 

NEW  BRUNSWICK,  N.  J.,  May  29— 
Rupert  B.  Bramwell,  for  the  last  14 
years  advertising  manager  of  the  Miche- 
lin  Tire  Co.,  died  of  pneumonia  at  his 
home  here  last  week  after  a  brief  illness. 
He  was  widely  known  in  the  automotive 
industry. 

Bramwell  was  born  in  Terre  Haute, 
Ind.,  in  1876,  and  entered  the  automo- 
tive industry  in  1900  when  he  joined  the 
DeDion  Bouton  Motorette  Co.  which  sold 
the  French  DeDion  car.  While  with  this 
company  Bramwell  made  the  first  long 
distance  run  on  record,  motoring  from 
New  York  to  Boston,  which  was  con- 
sidered a  remarkable  achievement. 

Later  he  became  advertising  nT\nager 
of  the  Pope  Toledo  car  after  which  he 
devoted  himself  entirely  to  advertising. 
He  was  connected  with  the  Cosmopolitan, 
the  Scientific  American  and  Leslies  and 
was  with  the  Class  Journal  organization 
for  about  four  years. 

Bramwell  joined  the  Michelin  Tire  Co. 
in  1909  and  played  a  prominent  part  in 
building  up  that  organization.  He  not 
only  directed  the  advertising  of  the  com- 
pany but  spent  some  of  his  time  calling 
on  distributors  in  important  centers  and 
putting  through  big  sales  contracts. 

Bi-amwoll  is  survived  by  his  widow 
and  one  son. 


1193 

Pamphlet  on  Roads 
For  High  Schools 

Booklet  Prepared  for  L'niversities 

So  Succe.s.sful  Use  \^  ill  Be 

Extended 


WASHINGTON,  May  31— Prompted 
by  the  success  of  the  educational  outline 
on  highway  transport  prepared  for  uni- 
versity use  under  their  direction  by  Prof. 
Lewis  Mclntyre,  the  officials  of  the 
Highway  and  Highway  Transport  Edu- 
cation Committee  have  now  turned  to 
Professor  Buckner  of  the  School  of  Edu- 
cation of  the  University  of  Pittsburgh  to 
translate  the  book  into  language  designed 
for  use  by  high  school  students. 

The  new  pamphlet  will  be  prepared  in 
co-operation  with  officials  of  the  U.  S. 
Bureau  of  Public  Roads,  the  United 
States  Bureau  of  Education  and  other 
organizations  represented  on  the  com- 
mittee, and  will  be  the  first  comprehen- 
sive effort  to  place  the  subject  of  high- 
way transport  before  the  high  school 
students  of  the  countrj-. 

Officials  of  the  educational  committee 
plan  a  thorough  revision  of  the  text  in 
the  fall,  at  which  time  much  new  infor- 
mation, which  is  constantly  being  made 
available  from  the  studies  of  the  Bureau 
of  Public  Roads  and  other  agencies,  will 
be  added. 

Mrs.  Florence  Fox,  specialist  of  edu- 
cational systems  in  the  Bureau  of  Edu- 
cation, has  been  working  for  several 
months  in  the  preparation  of  an  outline 
on  highway  transport  for  use  by  students 
in  the  fifth  and  sixth  grades.  This  work 
has  taken  the  form  of  project  teaching, 
by  means  of  which  the  pupil  examines 
the  relation  of  highway  location,  con- 
struction and  use  to  the  historical,  ci\ic, 
geographical  and  economic  development 
of  the  community  in  which  he  lives. 


Star  Models  to  Be  Shown 

at  Exhibit  in  INew  ^  ork 

NEW  YORK,  May  31— No  official  an- 
nouncement has  been  made  thus  far  oi 
the  merchandising  plans  for  the  Star 
car,  designed  to  compete  with  Ford, 
which  will  be  ^uilt  by  Durant  Motors, 
Inc.,  under  contract  for  the  Star  Motor 
Car  Co.,  itself  a  subsidiary  of  Consoli- 
dated Motors. 

Progress  is  being  made  in  the  develop- 
ment of  models  for  display  purposes  and 
a  show  will  be  staged  in  N»nv  York  with- 
in the  next  month.  Various  models,  In- 
cluding the  stripped  chassis,  the  phae- 
ton, coupe  and  sedan,  together  with  the 
"station  wagon,"  will  be  shown.  Special 
passenger  and  commercial  body  models 
also  may  be  brought  out. 

The  personnel  of  the  Star  organiza- 
tion has  not  been  completed,  and  no 
distributors  have  been  appointed  offi- 
cially thus  far.  It  is  understood  only 
distributors  will  be  named,  and  that  they 
will  be  given  liberal  territory  with  the 
right  to  appoint  as  many  dealers  as  they 
see  fit. 
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BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


In  general  call  money  was  decidedly 
easy  last  week,  loaning  the  greater  part 
of  the  time  as  low  as  3%  per  cent.  The 
advance  on  the  afternoon  of  May  26  from 
3%  to  5  per  cent  was  attributed  largely 
to  the  close  approach  of  the  June  1  in- 
terest and  dividend  disbursements.  The 
range  for  the  week  was  ZVz  per  cent  to 
5  per  cent  as  compared  with  3  per  cent  to 
3%  per  cent  in  the  previous  week.  For 
fixed  date  maturities  little  change  was 
noted;  in  general,  business  was  quiet  and 
no  large  transactions  in  any  maturities 
were  recorded.  The  range  for  the  week 
was  4  per  cent  for  sixty  days  and  4  per 
cent  to  4^/4  per  cent  for  maturities  of 
from  ninety  days  to  six  months,  as  com- 
pared with  4  per  cent  to  4^4  per  cent 
for  all  maturities  in  the  previous  week. 
The  prime  commercial  rate  continued  to 
be  4V4   per  cent. 

On  May  25  Secretary  Mellon  an- 
nounced an  offering  of  $200,000,000  of 
Treasury  Certificates  of  Indebtedness 
Avith  interest  at  3%  per  cent.  These 
•Certificates  will  bear  interest  from  June 
1  and  will  be  payable  Dec.  15,  1922. 

The  Federal  Reserve  statement  as  of 
Feb.  24,  1922  showed  the  following  in- 
creases: $4,128,000  in  total  reserves,  $2,- 
546,000  in  gold  reserves,  $26,785,000  in 
total  bills  on  hand,  $28,021,000  in  total 
earning  assets  and  $31,131,000  in  de- 
posits. Federal  Reserve  notes  in  circu- 
lation registered  a  decline  of  $18,426,000. 
As  a  result  of  the  foregping  changes  the 
reserve  ratio  declined  from  77.6  per  cent 
to  77.5  per  cent. 

The  New  York  Institution  showed  a 
decrease  of  $1,333,000  in  gold  reserves 
and  of  $1,779,000  in  total  reserves.  To- 
tal 'bills  on  hand  increased  $25,907,000 
and  total  earning  assets  $23,379,000. 
Total  deposits  showed  an  increase  of 
$16,880,000,  while  Federal  Reserve  notes 
in  circulation  declined  $2,517,000.  The 
reserve  ratio  declined  from  86.2  per  cent 
to  85.2  per  cent. 

Weekly  bank  clearings  at  the  leading 
cities  of  the  United  States  for  the  week 
ending  May  25  aggregated  $6,886,225.- 
000,  a  loss  of  1.6  per  cent  from  la.?;, 
week,  but  a  gain  of  21.7  per  cent  over  the 
corresponding  week  of  last  year.  Out- 
side of  New  York  the  total  was  $2,539,- 
825,  a  decrease  of  4.5  per  cent  from  last 
week,  but  an  increase  of  14.4  per  cent 
over  the  corresponding  week  of  1921. 


W.  A.  PHARES  SENTENCED 

BLOOMINGTON,  ILL.,  May  31— W. 
A.  Phares,  former  treasurer  of  the  Pan- 
American  Motors  Corp.,  Decatur,  111., 
pleaded  guilty  to  the  embezzlement  of 
funds  of  that  company  and  has  been 
sentenced  to  the  penitentiary  for  a  term 
of  years  of  not  less  than  one  and  not 
more  than  fourteen. 
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eral  activities  to  the  former  Dayton- 
Wright  airplane  factory  and  the  build- 
ing now  is  fully  occupied.  Included  in 
the  work  now  being  done  in  this  plant  is 
the  making  of  parts  for  old  type  machines 
and  service  work  for  the  Delco  lights. 
The  General  Motors  Corp.  has  leased  the 
west  side  plant  of  the  Dayton  Products 
Co.  in  which  it  is  making  steering  gears. 
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FINANCIAL  NOTES 


Kissel  Motor  Car  Co.  has  sold  an  issue  of 
$750,000  of  its  first  mortgage  TM:  per  cent 
sinking  fund  15-year  gold  bonds  to  A.  C. 
Allyn  &  Co.  of  Chicago.  The  bonds  are 
offered  for  subscription  at  par  and  interest. 
They  are  dated  April  1,  1922,  and  secured  by 
a  closed  first  mortgage  on  all  fixed  assets 
of  the  company. 

Maxwell  Motor  Corp.  net  profits  for  May 
are  expected  to  run  close  to  the  $600,000 
mark.  The  company  now  has  a  working- 
capital  of  approximately  $16,500,000,  of  which 
$5,000,000  is  cash  and  securities.  Current 
liabilities  aggregate  about  $2,600,000.  In  the 
first  quarter  of  the  year  earnings  were 
around   $30,000. 

Republic  Rubber  Corp.  has  completed 
arrangements  with  banks  for  issuing  $1,500,000 
certificates  of  indebtedness.  Proceeds  will 
be  used  to  retire  $1,0'00,000  certificates  issued 
in  January  and  provide  additional  working- 
capital  to  meet  requirements  of  expanding- 
sales. 

Reynolds  Spring  Co.  balance  sheet  as  of 
April  30  shows  cash,  $107,787;  accounts  re- 
ceivable, $132,199;  notes  receivable,  $20,474; 
discounted  notes  receivable,  $40,000;  notes 
payable,  $79,000;  accounts  payable,  $126,536; 
and  surplus,  $183,708. 

Rolls-Royce  of  America,  Inc.,  reports  net 
loss  for  1921  of  $796,402.  The  balance  sheet 
as  of  Dec.  31,  shows  total  current  assets  of 
$1,629,573  and  total  current  liabilities  of 
$284,878,  leaving-  a  net  working  capital  of 
$1,344,095. 

Lage  Bros.  &  Co.  announces  that  books 
have  been  closed  on  the  offering  of  60.000 
shares  of  no  par  common  stock  of  Moon 
Motor  Car  Co.,  the  issue  having  been  over- 
subscribed. 


MERGER  TALK  ENDS 

CLEVELAND,  May  29— Talk  of  a 
merger  of  the  Grant  Motor  Car  Corp.,  the 
H.  J.  Walker  Co.  and  the  Standard  Equip- 
ment Co.  has  ceased,  and  the  deal  has 
been  declared  off  by  reason  of  the  can- 
cellation of  an  order  for  motors  that  has 
been  given  the  Walker  company  by  a 
large  manufacturer  of  motor  cars.  A 
syndicate  of  local  men  had  put  forward 
the  merger  for  the  purpose  of  uniting 
factory  units  whose  products  would  turn 
out  a  complete  automobile. 


G.  M.  C.  EXPANDS  AT  DAYTQN 

DAYTON,  OHIO,  May  29— The   Gen- 
eral   Motors   Corp.  has   transferred   sev- 


NEW  DATE  FOR  ALLEN  SALE 

COLUMBUS,  May  29— Failing  to  sell 
on  a  previous  date  the  assets,  including 
the  plant  and  good  will  of  the  Allen  Mo- 
tor Co.,  the  receivers,  W.  C.  Willard  and 
George  A.  Archer,  have  secured  another 
order  from  the  United  States  District 
Court  for  the  sale  of  the  property  at 
public  auction  June  27  at  9  a.  m.  at  the 
Columbus  plant  on  Dublin  Avenue. 


Asks  Freight  Data 
for  Airplane  Line 

Government  Wants  to  Know  Vol- 
ume Available  in  New  York- 
Chicago  Service 

WASHINGTON,  May  29— The  War 
Department  has  begun  the  compilation 
of  information  as  to  the  probable  volume 
of  freight  traffic  available  for  the  sup- 
port of  a  commercial  airplane  line  be- 
tween New  York  and  Chicago.  The 
Government  desires  to  promote  the  com- 
mercial use  of  airplanes  so  that  the  de- 
velopment of  aeronautics  in  this  coun- 
try may  keep  pace  with  the  advance  in 
other  nations.  In  a  letter  to  the  heads 
of  commercial  organizations,  asking 
them  to  collect  the  data  required,  Major 
General  Patrick,  chief  of  the  air  service 
says: 

This  office  has  under  investigation  the  pos- 
sibilities of  civil  aircraft  operating  as  a  trans- 
portation agent  along  organized  routes.  In 
particular,  an  organization  to  promote  daily 
overnight  transportation  between  the  indus- 
trial communities  of  New  York  and  Chicago 
is  being  considered. 

It  is  of  first  importance  to  determine  as  ac- 
curately as  possible  what  the  average  daily 
volume  of  traffic  would  be  which  would  utilize 
overnight  air  transportation  if  it  were  so  es- 
tablished that  the  reliability  and  safety  of 
service  were  comparable  to  present-day  rail- 
road standard.  Merchandise  and  express  will 
probably  be  collected  in  the  downtown  dis- 
tricts of  New  York  and  Chicago  between  6 
and  7  p.  m.,  with  delivery  the  following 
morning  in  the  opposite  city  between  7  and 
8  o'clock.  It  will  be  necessary  to  charge 
probably  between  $1  and  $2  a  pound  at  least 
during  the  development   period. 


EmO  Schwarzkopf,  Unique 
Figure  in  Industry,  Dead 

NEW  YORK,  May  31— Emil  Schwarz- 
kopf, a  widely  known  and  unique  figure 
in  the  automotive  industry,  died  last 
week  in  Roosevelt  Hospital  after  an  ill- 
ness of  several  months  resulting  from  a 
general  break-down.  He  was  70  years 
old. 

Born  in  Austria,  Schwarzkopf  came 
to  the  United  States  in  the  80's  and  not 
long  after  his  arrival  started  a  little  au- 
tomobile magazine.  He  later  established 
Automobile  Topics  which  he  conducted 
for  several  years  but  finally  sold.  At 
one  time  he  developed  a  four-cylinder 
motor  car. 

Schwarzkopf  was  a  thorough  student 
of  the  industry  and  voiced  his  opinions 
frankly.  He  had  many  friends,  but  his 
very  bluntness  made  numerous  enemies 
for  him.  He  had  written  much  about 
the  industry  and  in  1909  published  The 
Motor  Cyclopedia.  After  he  retired 
from  the  publishing  field  Schwarzkopf 
went  into  the  accessory  business  in  De- 
troit as  a  manufacturer's  agent. 

After  his  break-down  in  this  city  sev- 
eral months  ago,  Schwarzkopf  was  cared 
for  by  his  friends  in  the  industry  and 
sent  to  the  hospital,  where  determined 
efforts  were  made  to  restore  his  health. 
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Autoniotive  liidiislry 
Big  Reviving  Factor 

Federal     Reserve     Board     Notes 

Part  Played  in  General 

Stabilization 


WASHINGTON,  June  1— Increased 
production  of  automobiles  during  March 
and  April  has  revived  the  demand  for 
iron,  steel  and  copper  products  and  as- 
sisted in  stabilizing  other  industries,  ac- 
cording to  a  report  issued  by  the  Federal 
Reserve  Board  to-day  in  reviewing  gen- 
eral business  and  financial  conditions 
throughout  the  Federal  Reserve  districts 
during   the   month   of   May. 

In  the  opinion  of  the  board,  the  indi- 
cated yield  of  the  principal  agricultural 
products  has  been  an  outstanding  feature 
in  the  developments  of  the  past  month. 
Quite  significantly,  the  board  says:  "Busi- 
ness, in  so  far  as  dependent  upon  current 
agricultural  prospects,  shows  steady  im- 
provement, notwithstanding  diminished 
export  shipments  of  agricultural  prod- 
ucts, particularly  grains,  as  disclosed  by 
the  ten  months'  figures  since  the  begin- 
ning of  the  fiscal  year,  and  notwithstand- 
ing further  a  slackening  of  the  demand 
for  agricultural  products  for  domestic 
use." 

It  is  believed  that  the  adjustment  of 
prices  among  commodities  and  industries 
is  approaching  a  more  normal  relation- 
ship. The  heavy  purchases  of  automo- 
bile manufacturers  and  railroads  is  one 
of  the  bright  spots  of  the  steel  industry. 
Discussing  automobiles,  the  Board  says  in 
part:  Exports  have  shown  a  considerable  in- 
crease. A  few  popular  medium  and  low 
priced  makes  have  been  selling  in  larger 
quantities  than  ever  before,  while  many 
dealers  are  several  weeks  behind  in  their 
deliveries.  Used  cars  are  being  accepted  on 
a  more  equitable  basis  than  heretofore,  when 
concessions  were  made  in  order  to  stimulate 
business,  and  a  larger  percentage  of  sales 
now  involves  no  trades. 

The  Department  of  Commerce  in  its 
review  for  April  declares  that  one  of  the 
striking  features  of  the  month  of  April 
was  the  increase  of  some  30  per  cent 
in  the  production  of  automobiles.  It  is 
declared  that  April  was  a  month  of  as- 
similation and  of  the  adjustments  of 
conditions  for  progress  in  later  months. 
It  is  very  encouraging,  the  department 
says,  that  business  for  the  most  part  is 
advancing  in  this  less  spectacular  but 
more  substantial  manner. 


CLOSED  CARS  MORE  POPULAR 

CLEVELAND,  May  29— Another  indi- 
cation of  the  increasing  popularity  of 
closed  cars  is  found  in  the  report  of  the 
Peerless  Motor  Car  Co.  that  it  is  several 
weeks  behind  in  filling  orders  for  its 
new  5-passenger  sedan.  There  also  has 
been  a  large  increase  in  orders  for  the 
other  closed  models  manufactured  by  the 
company.  

FRANKLIN  AWARDS  PRIZES 

SYRACUSE,  May  29.— The  Franklin 
Automobile  Co.  has  distributed  $4,000 
in  cash  prizes  to  226  employees  in  con- 


nection with  its  second  "suggestion  con- 
test." The  prizes  were  given  in  recog- 
nition of  efforts  made  by  Franklin  men 
in  the  past  six  months  to  improve  the 
quality  of  the  P'ranklin  car  and  cut  down 
the  cost  of  production  without  impairing 
quality.  There  were  three  prizes  of  $400 
each,  one  of  $300,  three  of  $200,  two  of 
$100  and  five  of  $50  in  addition  to  a 
large  number  of  smaller  awards. 


METAL   MARKETS 


INDUSTRIAL  NOTES 


Western  Vulcanizer  Manufacturing  Co.  has 
removed  its  factory  to  Plymouth,  Ind.,  which 
will  give  enlarged  manufacturing  facilities 
for  its  specialties.  It  will  also  enable  the 
company  to  introduce  a  new  item  ofvulcan- 
izing  equipment.  The  general  and  sales 
offices  remain  at  150  North  Desplaines  Street, 
Cliicago,  where  H.  K.  Wheelock  will  continue 
to  make  his  headqua.rters.  The  factory 
superintendent,  I.  \V.  Clark,  will  be  in  charge 
of  the  factory  at  Plymouth. 

Rowe  Motor  Manufacturing  Co.  announces 
that  it  has  decided  to  erect  a  new  factory 
building  327  feet  x  120  feet  at  Lancaster, 
Pa.,  which  will  be  devoted  to  the  production 
of  the  Anderson  truck  tire.  The  Rowe  com- 
pany recently  took  over  the  Hydraulic 
Devices  Corp.  and  the  Anderson  Tire  Manu- 
facturing Co.  Senator  Owen  of  Oklahomo 
was  one  of  the  large  stockholders  in  the 
tire  company  which  has  a  factory  in  "Wash- 
ington, D.  C. 

Hercules  Steel  Casting  Co.  of  Milwaukee 
has  been  successful  in  its  defense  to  a  suit 
brought  by  a  stockholder  for  the  appointment 
of  a  receiver  and  the  issue  of  restraining 
injunctions.  In  dismissing  the  litigation,  the 
Milwaukee  Circuit  court  assessed  costs  of 
the  action  against  the  stockholder,  Chris 
Thomsen.  The  defense  was  made  by  E.  G. 
Gennrich,  secretary-treasurer  and  manager 
of  the  company. 

Zee  Zee  Rubber  Co.  plant  at  Yardville, 
N.  J.,  has  been  sold  at  trustee's  sale  for 
iF.")8.0nO  to  a  group  of  New  York  men  repre- 
sented by  E.  D.  Newman,  29  Broadway,  New 
York  City.  It  is  said  that  the  group  plans 
to  organize  a  company  to  make  automobile 
tires   and   tubes. 

Earl  Motors,  Inc.,  has  discontinued  the  use 
of  the  former  Bohnet  plant  at  Lansing.  Mich., 
which  was  used  for  partial  body  production 
when  the  company  was  the  Briscoe  Motor 
Corp. 


Receivers  Postpone  Sale 

of  Auto-Lite  to  June  7 

TOLEDO,  May  29— No  one  apneared 
to  bid  for  the  Electric  Auto-Lite  division 
of  the  Willys  Corp.  at  the  sale  scheduled 
at  the  County  Court  House  to-day  and 
the  sale  was  postponed  until  June  7  by 
Receivers  Frank  P.  Kennison  and  Fran- 
cis G.  CafFey,  who  were  given  power 
to  postpone  in  the  original  order  of  the 
court. 

Clement  0.  Miniger  who  is  expected  to 
acquire  the  property  has  resigned  as  a 
receiver  for  the  Willys  Torp.  in  antici- 
pation of  the  sale.  He  was  not  ready 
to  present  his  bid  to-day  but  will  do  so 
next  week,  according  to  his  attorney. 
The  Fostoria  Toledo  plants  are  included 
in  the  offering  at  an  upset  price  of  S4,- 
700,000. 


Automotive  consumers  contini.,e  to  *et  the 
pace  for  steel  buyers  in  other  industries. 
Their  leadership  among  buyers  is  all  the 
more  Impressive  as  steel  statisticians  only 
a  few  days  ago  made  their  annually  re- 
curring discovery  that  the  tonnage  con- 
sumption of  "the  automobile  industry"  is 
relatively  light.  One  of  these  statistical  com- 
mentators  said:  "One  cannot  get  far  away 
from  a  factor  of  5  per  cent  for  the  motor 
vehicle  industry,  despite  its  very  large  con- 
sumption of  pickled  sheets,  blue  annealed 
sheets,  cold-finished  steel  bars,  etc."  In  the 
first  place  this  estimate  of  a  5  per  cent 
consumption  of  the  entire  steel  production 
by  the  automotive  industries  is  utterly 
fallacious  because  it  is  computed  on  the  basis 
of  the  weight  of  the  finished  vehicles,  taking 
no  account,  whatsoever,  of  the  steel  that 
is  used  in  the  automotive  industries  and 
doea  not  appear  in  the  weight  of  the  finished 
cars. 

Take  for  instance  the  highest  priced  steel 
of  which  a  pound  sells  for  approximately  50 
times  the  price  of  tonnage  steel,  i.e.  high 
speed  steel.  This  market  had  been  dormant 
for  months.  Within  the  last  few  days  it 
has  undergone  a  revival  as  the  resuit  of 
automotive  demand  and  18  per  cent  tungsten 
steel  now  quoted  at  75  (a  80«*  a  lb.  is  destined 
for  an  early  advance  as  the  result  of  this 
demand.  As  an  index  to  the  important  part 
which  the  automotive  industries  play  in  the 
steel  market  the  only  fair  method  of  statisti- 
cal presentation  would  be  one  showing  in 
dollars  and  cents  the  amount  of  steel  orders 
emanating  from  the  automotive   industries. 

Pressure  on  the  pickling  capacity  of  sheet 
rolling  mills,  as  the  result  of  automotive  de- 
mand, is  such  that  they  constitute  the  only 
division  of  the  steel  industry  m  which  the 
daily  output  falls  considerably  short  of  the 
demand.  And  it  is  freely  admitted  by  the 
tonnage  critics  that  the  automotive  indus- 
tries consume  virtually  all  pickled  sheets 
produced.  Inability  of  the  pickling  depart- 
ments to  cope  with  the  demand  and  In. 
sufficiency  of  the  supply  of  sheet  bars  over 
the  next  month  or  two  are  the  factors 
chiefly  responsible  for  the  worried  look  of 
automotive  purchasing  agents  who  are  bend- 
ino  their  every  effort  to  insure  a  steady 
flow  of  material  to  their  plants.  The  price 
situation  is  clarifying  and  greater  stability 
Is    In    sight. 

Pig  Iron. — Some  .Middle  West  automotive 
foundries  needing  early  deliveries  of  foundry 
iron  have  been  compelled  to  pay  as  hieh  as 
$24,  others  enjoy  protection  at  more  favor- 
able figures. 

Steel. — Makers  ~>f  cold-finished  steel  bars 
having  automotive  orders  find  difficulty  in 
semiring  a  sufficient  supply  of  hot-rolled 
b.Trs.  There  is  much  talk  of  the  inadequacy 
(^f  the  prevailing  spread  between  hot -rolled 
and  cold-rolled  bars  .nd  an  advance  in 
prices  for  the  latter  is  not  improbable.  For 
striv"  steel  some  automotive  consumers  are 
reported  to  have  offered  premiunns  of  $6 
per  ton  for  pronirt  shipment.  In  the  Pitts- 
burgh district  automotive  consumers  appear 
to  have  the  sheet  m.nrket  more  to  themselves 
as  most  of  the  other  sheet  consuming  in- 
dustries have  temporarily  withdrawn.  Bolts 
and  nuts  are  being  contracted  for  freely  by 
automotive  consumers  in  spite  of  the  recent 
nd\-ances. 

Aluminum. — Some  odd  lots  of  imported  in- 
gots continue  to  be  offered  at  concessions 
but  on  the  whole   the  market  is  steady. 

Copper. — Amid  improving  export  demand 
copper  prices  have  scored  fractional 
advances. 
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SHOWS 

Nov.  13-18  —  Chicago,  Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 

Association. 

FOREIGN    SHOWS 
March  10-July  31 — Tokio,  Japan. 
Peace  Exhibition. 

July  1-24 — London  (Olympia), 
Aircraft   Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 
Brazilian  Centenary  As- 
socciagao  Automobilista 
Brazileria. 

Sept.  15-20— The  Hague,  Auto- 
mobile  Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
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damm  Hall  vnder  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.     4-15  —  Paris,    Automobile 
Show,  Grand  Palais. 

Nov.  3-11— London  (Olympia), 
Automobile    Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick Road,  Coventry. 


November — Buenos  Aires,  Ar- 
gentina, Annual  Exhibi- 
tion. Automovil  Club 
Argentino. 


RACES 

July     15  —  Strasbourg, 
Grand  Prix. 


French 


CONVENTJONS 

June  11-15 — Milwaukee  Annual 
International  Convention 
of  the  Associated  Adver- 
tising Clubs  of  the  World. 

June  19-20  —  Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28-Sept.  2  —  Detroit 
National   Safety  Congress. 

Sept.  18-23.  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer Meeting  of  Society  of 
Automotive    Engineers. 


Canadian  Tax  Law 
Will  Boost  Prices 

Automobiles    on    Hand    May    23 

Subject  to  5  to  10  Per  Cent 

Levy 

OTTAWA,  ONT.,  May  26— Auromo- 
biles  in  the  hands  of  agencies  at  mid- 
night on  May  23,  on  which  bona  fide 
sales  had  not  been  made,  will  be  subject 
to  the  new  tax  of  5  or  10  per  cent,  ac- 
cording to  the  value,  and  also  subject  to 
the  increase  of  50  per  cent  in  the  sales 
tax,  it  was  learned  by  inquiry  at  the 
Department  of  Finance   yesterday. 

The  matter  of  administering  the  new 
taxes  will  be  in  the  hands  of  the  De- 
partment of  Customs  and  Excise,  the 
officers  of  which  department  will  receive, 
it  is  expected,  many  requests  for  adjust- 
ments where  sales  had  been  partially 
completed  before  the  new  taxes  became 
effective. 

The  budget  provisions  respecting  auto- 
mobiles read:  "Schedule  1: — Automobile 
adapted  or  adaptable  for  passenger  use, 
valued  at  not  more  than  $1,200  each — 
5  per  cent. 

"Automobile  adapted  or  adaptable  for 
passenger  use,  valued  at  more  than 
^1,200  each— 10  per  cent." 

Canadian  Made  Cars  Included 

This  tax  applies  on  automobiles  manu- 
factured in  Canada,  as  well  as  upon 
those  imported  into  Canada  after  mid- 
night of  May  23. 

George  J.  Pink  of  Pink  &  Blackburn 
stated  in  connection  with  the  increased 
tax  on  motor  cars: 

This  means  that  the  price  of  all  cars  in 
Canada  selling  under  $1,200  will  increase 
about  61^  per  cent  and  all  cars  selling  over 
that  price  by  about  11%  per  cent.  The  in- 
crease will  naturally  go  into  effect  at  once. 

It  is  the  impression  that  the  changes  will 
give  a  shade  of  advantage  to  the  sellers  of 
Canadian  made  cars.  The  increase  on  Cana- 
dian made  cars  will  be  on  tlic  actual  price  to 
the  dealer,  while  the  increase  in  the  Ameri- 
can maae  cars  will  be  their  price  to  the  dealer 
plus    the;   dtity. 

Pink  said  that  the  increase  v/ill  be 
passed  along  in  every  case  to  the  buyer. 
In     addition     to     the     increase    in     cars 


specifically  there  is  the  increase  in  the 
sales  tax.  The  present  sales  tax  on  cars 
was  3  per  cent  and  the  50  per  cent  in- 
crease in  the  tax  would  mean  that  the 
sales  tax  in  future  would  be  4^/^  per 
cent. 

The  chief  selling  American  cars  in 
Ottawa  are  the  Hudson,  Marmon,  Max- 
well, Chalmers,  Nash,  Moon,  Studebaker, 
Cadillac,    Packard   and    Dodge   Brothers. 

J.  G.  McGuire,  of  the  J.  G.  McGuire 
Co.,  Ltd.,  stated  that  so  far  as  the  in- 
crease in  the  sales  tax  was  concerned, 
his  firm,  which  handles  the  Chevrolet, 
which  is  a  Canadian  made  car,  would  ab- 
sorb the  increase.  It  was  probable,  how- 
ever, that  any  increase  in  the  internal 
taxes  on  Canadian  made  cars  would  be 
passed  on  in  some  degree  at  least  to  the 
purchaser.  

Dodge  Begins  Shipping 

Its  New  Closed  Models 

NEW  YORK,  June  1— Dcdge  Brothers 
have  begun  shipments  to  dealers  of  their 
new  closed  models.  Production  of  the  old 
models  was  practically  suspended  several 
weeks  ago  and  dealers  have  on  hand  a 
large  number  of  orders  for  the  closed 
cars. 

The  new  sedan  does  not  show  a  com- 
plete stream  line  design,  but  the  radiator 
and  hood  are  SVa  in.  higher  than  in  the 
old  model,  although  a  slight  dip  from 
the  dash  remains. 

The  rear  axle  is  a  new  assembly, 
heavier  than  the  old,  of  %  floating  de- 
sign instead  of  full  floating. 

Many  minor  changes  have  been  made 
in    the  sedan  body. 

The  new  sedan  is  now  on  display  at 
numerous  showrooms  and  shipments  of 
the  phaeton  will  be  made  in  the  near 
future.  

MUCH  TIRE  FABRIC  USED 

NEW  YORK,  May  29— Approximately 
180,000,000  lb.  of  tire  fabric  are  needed 
to  meet  the  annual  requirements  of  the 
automotive  industry  in  this  country,  ac- 
cording to  an  estimate  made  by  the 
American  Wool  and  Cotton  Reporter. 
This  is  at  the  rate  of  between  300,000 
and  100,000  bales  of  cotton  a  year  with- 
out any  consideration  of  waste  in  manu- 
facture. When  this  factor  is  figured  the 
total  u.'^ed  approximates  500,000  bales. 


Colombia  Opens  Oil 
Fields;  Prices  Fall 

Automotive  Interests  See  Greater 

Opportunity  for  Sales 

Because  of  It 


BARRANQUILLA,  COLOMBIA,  May 
5  {By  Mail) — An  immediate  result  of 
the  opening  up  of  the  Colombian  oil 
fields  is  the  radical  reduction  in  fuel 
prices  just  announced  by  the  Tropical 
Oil  Co.,  which  controls  the  Perdices  field 
at  Barranca  Mermejes  in  the  Depart- 
ment of  Santander.  Gasoline  has  been 
reduced  in  price  from  about  $7  (Colom- 
bian gold)  to  $4.20  in  ten-gallon  lots 
and  kerosene  to  $2.75  for  the  same 
amount. 

Automotive  representatives  here  look 
forward  to  larger  sales  as  a  result  of 
this  price  change,  as  the  cost  of  fuel 
has  always  been  one  of  the  drawbacks 
to  extensive  development.  Raul  H.  Men- 
dez  y  Cia.,  distributor  for  Ford  and 
some  of  the  General  Motors  lines,  as 
well  as  tires  and  accessories,  declares 
that  the  reductions  will  give  a  great 
impetus  to  the  trade  and  predicts  larger 
business  during  the  coming  months. 

The  exploitation  of  the  Colombian  oil 
fields  is  proceeding  rapidly.  Roads  are 
being  cut  through  the  jungles  to  pro- 
vide transportation  and  the  activities 
are  growing  daily.  Concessions  in  the 
fields  stipulate  that  fuel  must  be  sold 
in  this  country  at  prices  comparable  to 
those  at  New  York,  and  gasoline  and 
kerosene  will  fluctuate  here  in  sympathy 
with  New  York. 

At  the  present  exchange  rate,  the  gas- 
oline prices  here  would  be  about  $3.78 
(U.  S.  gold)   in  the  ten-gallon  tins. 


COMPLAIN  OF  TIRE  COMPANY 

WASHINGTON,  May  29— Formal  com- 
plaint against  the  Keaton  Tire  &  Rubber 
Co.  of  San  Francisco  has  been  made  by 
the  Federal  Trade  Commission,  in  which 
it  is  charged  that  this  company  dis- 
paraged a  competitor's  name  and  goods. 
The  company  has  been  given  "30  days 
in  which  to  reply,  after  which  the  case 
will  proceed  on  its  merits. 
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Research  Essential  to  Industrial 

Progress 

Opinions  must  yield  to  facts.  Sound  progress  can  be 
made  only  on  basis  of  fundamental  truths.  Search 
for  such  data  must  be  made  in  fields  of  marketing, 
engineering,    production,    and    highway    transport. 


By  David  Beecroft 


T 


HERE  are  generally  as  many  different  concep- 
tions of  what  constitutes  research  as  there 
are  people  interested  in  research.  One  engi- 
neer has  considered  the  development  of  a  certain  de- 
sign or  patent  as  research,  and  correctly  so.  For  con- 
venience, that  might  be  called  development  research, 
the  kind  carried  on  in  many  industrial  laboratories. 

There  are  a  fevv^  other  industrial  laboratories  that 
conduct  research  of  a  different  character,  viz.,  for  the 
purpose  of  discovering  new^  facts  in  an  uncharted 
field,  and  if  possible,  the  writing  down  of  principles 
relating  to  that  field  and  the  establishment  of  new 
laws. 

Our  universities  and  some  industrial  laboratories 
are  engaged  in  a  field  of  research  which  might  be  de- 
signated as  intensive  research,  in  that  it  has  to  do 
with  the  carrying  out  of  very  many  experiments  in 
given  fields  in  order  to  determine  the  relationships 
existing  within  the  field  with  the  eventual  object  of 
discovering  principles  underlying  such  relationships 
followed  by  the  possible  formulation  of  laws  applying 
to  such. 

Another  aspect  of  a  research  and  one  that  is  pre- 
liminary to  all  research  and  also  essential,  is  the  col- 
lection of  data  relating  to  the  subject  in  question.  In 
many  industries  little  has  as  yet  been  done  in  this 
collection  of  information  from  various  sources.    This 


work  might  be  designated  as  the  source  from  which 
research  starts.  This  is  the  work  which  to  some  ex- 
tent determines  the  line  research  is  to  follow.  It  gives 
a  conception  and  a  very  definite  one,  of  what  has  been 
accomplished  by  different  investigators.  These  data 
furnish  a  record  of  the  present  accomplishment,  fhey 
form  a  base  line,  so  to  speak,  from  which  to  carry  on 
further  researches.  The  purpose  of  this  first  annual 
research  issue  of  Automotive  Industries  is  largely 
concerned  with  this  collection  of  -"'ata,  and  the  presen- 
tation of  these,  along  organized  lines,  so  that  they 
may  serve  a  purpose  in  facilitating  research. 

So  little  is  research  understood  that  too  often  those 
engaged  in  it  are  too  frequently  consiaered  futurists 
and  theorists  and  one  of  our  leading  research  engi- 
neers has  well  expressed  it  by  saying  that  the  man 
who  thinks  of  to-morrow  is  generally  unpopular  with 
those  he  is  working  with  to-day.  This  well  sums  up 
the  atmosphere  in  which  the  research  man  works. 
It  expresses  the  estimation  some  manufacturing  exec- 
utives have  of  research. 

The  fact  that  during  the  last  year  or  two  many 
companies  have  dismissed  some  of  the  engineers  con- 
nected with  their  laboratories  and  engaged  in  some 
form  of  development  for  research  work,  is  largely  an 
acknowledgment  by  such  companies  that  they  con- 
sider research  work  highlv  experimental  and  only 
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semi-practical  in  character.    At  no  time  has  the  discov-     of  their  positions  in  industry.     It  gave  a  wrong  concep- 
ery  of  facts,  which  is  in  short  research,  been  more  essen-     tion  of  the  value  and  soundness  of  certain  designs,  of 


tial  than  at  present.  To  take  a  leaf  from  financial  prac- 
tice, we  consider  first  the  necessity  of  budgeting  our 
finances  more  in  times  of  depression  than  in  days  of 
prosperity.  And  so  in  our  engineering  work,  our  needs 
for  engineering  facts  are  greater  in  days  such  as  we  are 
passing  through  than  in  times  such  as  war  days,  when 
demand  greatly  exceeded  supply. 

Viewed  psychologically,  research  is  unpopular,  as  it 
generally  implies  an  about  face — a  reversal  of  position. 
It  means  a  discarding  of  old  opinions  which  is  a  very 
difficult  task,  and  substitution  for  these  exploded  but 
often  long-cherished  opinions  of  new,  and  sometimes  very 
hard-to-get-acquainted-with  facts. 

The  adoption  of  the  fundamental  principle  of  research 
implies  the  discovery  and  acceptance  of  facts,  and  the 
rejection  of  these  long-held  opinions  which  too  often 
have  become  part  and  parcel  of  ourselves.  There  is 
nothing  so  difficult  to  rid  ourselves  of  as  opinions, 
perhaps  largely  personal,  and  which  have  consciously  or 
unconsciously      become      part 

and  parcel  of  our  very  exist-      

ence.  It  is  one  of  the  most 
difficult  tasks  to  separate  our- 
selves from  these  opinions.  It 
is  akin  to  a  medical  operation 
in  which  we  literally  ampu- 
tate what  has  become  a  cor- 
porate part  of  our  daily  ex- 
istence. 

This  psychological  aspect  of 
research  is  more  difficult  be- 
cause the  examination  of  one- 
self is  an  unusually  difficult 
problem — at  times  one  that  ap- 
proaches the  boundary  of  im- 
possibility. It  has  been  said 
that  self  is  the  most  difficult 
object  to  analyze.  We  agree. 
Consequently,  the  discovery  of 

the  fact  that  we  base  so  much      

on""  mere   opinions,   the   origin      — ■■— 

qf  which   we   are   not  certain 

of,  adds  to  the  problem  of  analysis,  and  it  is  still  harder 
to  cast  aside  these  cherished  views  that  are  a  part  of 
us,  and  to  discover  facts  that  will  replace  such  faulty 
opinions.  Research  really  becomes  a  work  of  upsetting 
your  past  life  and  building  a  new  foundation  on  which 
to  survey  the  future  and  build  upon. 

The  discovery  of  new  facts  by  research  is  long,  labori- 
ous work,  and  too  of|;en  the  correct  interpretation  of 
these  is  not  carried  to  its  completion.  This  interpreta- 
tion is  perhaps  the  most  difficult  aspect  of  the  work. 

There  is  no  royal  road  to  research.  He  who  would  find 
this  highway  must  search  it  out  with  the  sweat  of  his 
brow.  Following  the  thread  of  experiments,  leading  to 
discovery  of  facts  very  frequently  leads  through  a  laby- 
rinth of  years,  not  infrequently  decades,  and  a  lifetime 
may  fleet  away  without  the  thread  inat  the  research 
student  has  been  following  having  led  him  to  the  prom- 
ised field. 

Such  long-deferred  results  demand  a  human  tenacity 
all  too  rare  in  days  like  the  present  when  the  search 
after  truth,  call  it  the  search  after  facts  if  such  has  a 
stronger  appeal  to  you,  is  more  needed  than  at  any  other 
time  in  the  century.  The  too  easy  profits  of  the  war 
years  in  many  manufacturing  industries  had  a  diametri- 
cally opposite  eff'ect  to  what  che  needs  of  the  present 
most  demanded.  It  gave  many  manufacturers  an  unsound 
conception  of  their  own  importance  and  the  real  strength 


RESEARCH  takes  the  guess  out  of  opin- 
ion. It  substitutes  "I  know"  for  "I 
think."  Sometimes  it  upsets  opinions  that 
have  been  held  for  many  years.  But  it  points 
the  road  to  progress. 

People  that  tell  the  whole  truth  with 
brutal  frankness  are  not  always  popular. 
They  sometimes  arouse  prejudice  by  turning 
the  light  of  truth  onto  the  shadows  of  opin- 
ion. Research  is  a  good  deal  like  these  very 
candid  people. 

The  need  for  research  in  every  phase  of 
the  automotive  industry,  however,  is  great. 
Much  has  already  been  accomplished  and 
many  activities  are  now  being  carried  on. 
This  interesting  article  indicates  the  path  of 
future  development. 


certain  policies,  of  certain  methods,  of  certain  processes. 
War  always  creates  demand  without  due  regard  for  the 
cost  of  obtaining  the  end;  and  too  frequently  the  mer- 
chandising fact  is  eliminated.  The  problem  is  one  of 
supplying  a  demand  rather  than  marketing  a  product. 

Witness  our  export  trade,  created  during  the  war,  a 
trade  not  secured  by  our  own  efforts,  but  rather  thrust 
upon  us  by  other  nations  not  being  able  to  secure  mer- 
chandise in  the  markets  of  Europe  where  they  had  been 
accustomed  to  securing  it.  It  is  not  surprising  that  our 
manufacturers  devoted  little  effort  and  fewer  dollars  to- 
securing  facts  on  this  foreign  trade,  and  unfortunately 
too  many  in  their  own  self  opinion  vainly  imagined  them- 
selves almost  super-human  merchants  in  whose  hands 
kind  providence  had  placed  some  magic  wand,  the  merfr 
possession  of  which  was  an  open  sesame  to  the  business 
doors  of  the  nations  of  the  world. 

A  rude  awakening  came  in  1921,  and  is  still  with  us. 
Each  day  impresses   us  with  not   only  the  greater  im- 
portance,  but  the   undeniable 

' necessity  of  facts.    Hard,  cold 

truths  as  opposed  to  deceptive- 
ly varnished  opinions,  that  an 
always  over-indulgent  self  is 
so  proud  to  label  its  own. 

No  wonder  we  shrink  from 
research  and  all  it  implies- 
when  so  frequently  our  em- 
bracing it  means  a  possible 
sacrifice  of  those  opinions 
which  may  be  quite  a  part  of 
the  warp  and  woof  of  all  we 
are.  It  may  often  mean  a 
veritable  cutting  of  all  bridges 
behind  us. 

The  great  necessity  for  all 
research  is  to  establish  the 
difference  between  opinions 
and  facts.  There  is  no  more 
difficult    line    of    demarcation 

• to  trace  than  that  separating 

tne  zone  of  opinions  from  the 
zone  of  facts  in  our  individual  lives.  So  frequently  the 
opinions  have  been  held  by  us  for  so  long  that  we  have 
deposited  them  in  our  warehouse  of  experience  as  facts. 
We  are  very  frequently  ignorant  of  their  origin  and  we 
hold  them  as  facts  rather  than  as  opinions  until  they 
can  be  sanely  established,  a  work  too  rarely  done.  Too 
frequently  we  are  too  proud  to  cast  aside  these  opinions. 
We  have  had  them  for  so  many  years,  we  have  depended 
on  them  so  frequently,  they  have  been  our  standard  in 
battle,  that  it  is  a  large  sacrifice  to  admit  their  error — 
to  admit  tney  do  not  rest  on  a  sound  foundation  of  facts, 
but  are  rather  but  part  and  parcel  of  a  most  uncertain 
structure. 

When  an  engineer  can  classify  his  own  knowledge  and 
can  consciously  zone  it  into  the  two  very  different  groups 
of  opinions  and  facts,  he  has  taken  the  first  great  step 
in  his  advancement  in  research.  In  research  our  aim  is- 
to  work  consistently  to  discover  facts  and  establish  prin- 
ciples. Research  is  concerned  with  searching  after  facts 
and  the  necessary  organization  and  co-ordination  of  these 
facts  as  they  represent  principles.  This  development  of 
facts  and  the  culmination  of  the  work  in  the  establish- 
ment of  principles  is  the  end  to  keep  in  mind.  Sometimes- 
facts  are  as  unusual  strangers  as  opinions  are  highly 
unreliable  friends.  Ridding  ourselves  of  these  unsound 
opinions  demands  a  sacrifice  equal  to  that  of  getting  on 
a    speaking    acquaintance    with    the    few    fundamental 
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d.  motorcycle 
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(.  parts.       materials,      acces- 
sories and  eqiiipnu^nt 
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(See  sub-heads  under   1.) 
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FUELS 


1,  Cycles 

a.  effeLt  of  variations  in  con- 

ventional    constant    vol- 
ume tj-pe 

b.  constant  pressure  lype 

c.  niixe<l     steam     and     com- 

bustion   cyclea 
il    effect     of     variations     in 
conventional    two   stroke 
cycle 

2,  Expansion     and     Com- 
pression Ratio 

panslon      ratio      without 
excessive  compression 

pressures 

.3.  Heat  Losses  and  Trans- 
fer 

a  rate  of  loss  to  Jackets 
under   various    conditions 

(■  rate  of  heat  transfer  with 
various  surface  and  eas 
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4.  Effect  of  Cooling 

a,  upon  efnciency  of  eneine 

b,  upon    temperature   of    wall 

surfaces 
c    upon    maximum    tempera- 
lure      and      preFsiire      of 
cycle 
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■1.   Bearing  Materials 

a.  requirements  of  service 

b.  physical  properties 

c.  wearing  qualities 

d.  nun-scoring    qualities 

e.  friction  coefficient 
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5.  Wood 
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6.  Rubber 

requirements  of  service 
physical  properties 
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7.  Asbestos 

a.  requirements  of  service 

b.  physical  properties  includ' 
Ing  effect  of  temperaturt 

C.  factors       affecting      dura' 
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d.  abrasion 


a.  requirements  of  service 

b.  phy.sical  properties 

c.  factors      affei  ting       dura- 
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9.  Fabric 

a.  requirements  of   service 

b.  physical  properties 

c.  holding  finlEh   coating 

d.  durability    of    colors    (fad- 
ing) 
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TEST    METHODS 
AND    APPARATUS 
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condensation    and    deiiosi- 

tion 

s 

absorption    (in  oil) 

t 

effect      of      characteristics 

on  economy 

1. 

Oils 

a. 

desirable    characteristics 

b. 

lubricating  value 

c. 

heat   resisting   qualities 

d. 

viscosity 

e. 

chemical  structure 

f. 

volaUlity     (Are    and    flash 

testa) 

K- 

deterioration 

h 

oxidation 

i- 

carbonization 

1- 

emulsiflcation 

k 

gumming  tendency 

1. 

effect    of  dilution 

m 

.  blending 

n 

effects  of  adulterants 

0 

corrosive  action 

P 

laws  of  bearing  lubrication 

q 

efTect      npon      wear      and 

mechanical  efllciency 

2 

Greases 

a 

desirable   characteristics 

b 

lubricating  value 

c 

chemical  composition 

d 

heat  resisting  qualities 

e 

deterioration 

f 

corrosive  action 
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LABOR 


1.  Strain  analysis 

2.  Development    of    better 
instruments 

3.  Development   of   better 
methods 


1.  Economics 

f.  design  of  integral  slab 

g.  volume  changes 

b.  community    needs 

h.  reinforcing 

c    cost    of    transport 

4.  Road   Design  as  Relat- 

d. economics    of   location 

ing  to  the  Vehicle 

a,  design  of  vehicle 

b.  effect  of  design  on  loads 

2.  Operation 

c.  surface 

a.  control  of  trafRc 

d.  alignment 

b.  accident   insurance 

e.  cross  section 

c-  planning  systems  of  trans- 

f. safety 

port 
d.  financing 

5.  Construction 

e.  distribution   of   costs 

a.  material 

f.  maintenance  systems 

g.  maintenance    machinery 

c.  placing 

h.  maintenance    methods 

d.  road  tealing  methods 

i.  trail    marking 

e.  design      of      experlmenlal 

j.  safety 

roads 

f.  drainage 

3.  Road  Design 

g.  Impact  on  bridges 

a.  subsoil  studies 

h.  reinforcing 

b.  base  course 

i.  inspection 

c.  surface 

J.  plant  design  and  control 

d.  cross  section 

k.  coat  accounting 

e.  loads 

i,  construction  contracts 
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PERFORMANCE  AND  CHARACTER  OF  CONSTRUCTION       ^ 


10.  Felt  • 

a,  requirements  ot   service 

b.  physical  properties 

C.  factors      affecting       dui 
bility 

d.  ability  to  exclude  dirt 

e.  oil  retaining  qualities 

11.  Glass 

requirements  nf  service 

factors  affecting  friability 

color 

transparency 

surface   regularity 

12.  Celluloid 

..Irements  of   service 
b. factors   affecting   durability 
1.  means        for        preventing 

scratching 
i.  physical    properties 

f.  transparency 

13.  Paints    and   Varnishes 

a.  requirements   of  service 

b.  factors  affecting  durability 

c.  physical    properties 

d.  methods  of  application 

e.  factors  affecting  drying 


14.  Glue 
Casein 


(Celefitin      and 


ts   of   service 
composition    for 
various  conditions 
factors    affecting    strength 

and   durability 
methods  of  apiillcatlon 


.  Complete  Vehicles 
.  requirements  <jf   service 
.  factors  affecting  safety 
.  effect    of    various    factors 

on  fuel  economy 
.  relation  of  service  to  life 

of    vehicle    and    cost    of 

operation — ? 
,  economic    size    for   various 

service 
.  factors      aftecting      dura- 
bility 
;.  friction   losses 
1.  riding  qualities 
.  factors     affecting    stability 
.  windage 

t.  effect  of  vibration  on   lifi 
.  braking 
n.  effect    of    vehicle   on    the 

road 
1.  effect  of  the  road   on  the 

vehicle 
).  optimum  speed 
1.  accelerating  ability 

1.  accessibility  as  affected  by 

various  types  of  con- 
struction 

-.  relation  of  weight  to 
economy  and  life  of 
vehicle 

}-  factors   affecting   skidding 

2.  Power  Plant 

1.  requirements  of   service 

Q    Optimum   sizf,   speed.   No. 

ot      cylinders,      type      of 

construction.      etc.       for 

given  performance 

;.  factors  affecting  efficiency 

d.  method  of  mounting 

e.  balancing    and    other    fac- 

tors   affecting   vibration 

f.  materia!   for  various  parts 

g.  design  factors  as  affecting 

starting 

h.  type  of  manifold,  carbu 
refer,  etc ,  for  maximun 
economy 

I.  effect  of  design  factors  oi 
combustion 

j.  effect  of  piston  and  ring 
design  on  distortioi 
power,  friction  and  econ 
omy  In  oil  and  fuel 

k.  effect  of  type  and  con 
Btruction  of  ignition 
units   on    performance 

1.  structural  problems 

m    utilization   of  heavy  fuel; 


3.  Cooling  Sy.:tem 
a.  requirements  of   service 
'     heat     transfer     laws     and 
their   application 
relative       advantages      of 
air,  oil,  water  and  steam 
cooling 
optimum  capacity,   dim 
fiions,     and    materials    of 
radiating  surface 
prevention         of         scale, 

clogging   and   corrosion 
relative        advantage        of 
forced  and  thermosyphon 
cooling 
factors       affecting        size, 
speed,        efficiency       and 
quietness  of   fan    and   Its 
driving    mechanism 
non-freeze  solutions 


4.  Engine     Lubrication 

System 

requirements  of  service 
b.  factors      affecting       relia- 
bility 
effect    of    type    on    dura- 

bility  of  engine 
optimum   pressure 
means        for        preventing 

leakage 
methods       of       lubricatinf 
paru    outside   crankcase 


5.  Electrical  System 

requirements   of   service 
type,      timing      and      con 
structlon        of        ignition 
system 
study    of    factors    causing 
trouble    (reliability) 
d.  type,  location  and    mount 
ing      of     generator      and 
Starter 
©.  character    of    wiring    and 
method  of  Installing 

f.  type    of    construction    and 

carrying  means    for  bat' 
tery 

g.  factors      affecting      suita- 

bility   and    durability    of 
spark  plugs 
factors    affecting    battery 


6,      Power      Transmitting 
Units 

a.  requirements   of  service 

b.  effect  of   gear    tooth    form 

on  wear  and  efficiency 
oth^-r       factors       affecting 


efTici 


ncy 


d.  gear    design    as    affecting 

performance 

e.  cause  of  noise  and  means 

for  preventing  it 

f.  lubricating  problems 

g.  optimum      type     of     con 

structlon      for      universal 

Joints 
advantages    of    cuehloninf 

of  driving  members 
factors    affecting    ease    o 

engagement   in   clutches 
factors    affecting    wear    o 

clutch  facings 
k.  means    for    cooling    clutch 

parts 
gearset  location  as  affect- 
ing  accepslbillty 
.  structural   problems 
factors  affecting  efficiency 
o.  possible    improvements    In 

type 


life 


itprlals 


.  requirements    of   service 
optimum    type    for    safety 
cooling  means 
,  factors  affecting  durability 

and  freedom  from  noise 
.  effect    of    construction    on 
braking  effect  and  weight 
.  study    of    various    factors 
affecting  durability 


.  requirements   of   service 
.  relative       advantages       o 

various     types     of     con 

structlon 
efficiency  of  various  types 

of    gearing    with    various 

lubricants 
.  optimum    gear     ratio    foi 

various    conditions 
.  effect    of    weight    on    tire 

life  and  riding  qualities 
.  effect    of    various    factors 

on    steering 


9.  Wheels 

requirements   of   service 

factors      affecting       dura- 
bility 

effect       of       weight       and 
material   on    tire   wear 

relative    shock    absorbing 
ability 

optimum    type    for   various 
applications 
f.  type  of  rim  construction 


10.  Tires 

requirements  of  service 
b.  effect    of    loading    on    fuel 
economy 
factors      affecting      dura- 
bility 
d.  factors  affecting  frictional 
losses 


11.  Springs 

requirements  of  service 
optimum    type     for    given 
conditions 
c  factors    affecting   weight — 
sprung  and  unsprung 
factors      affecting      dura- 
bility 
means   of  lubrication 
f.  factors      affecting      rldine 

qualities 
Z.  effect  of  desicn  on    dura 
bility   of  vehicltt 


12.  Frame 

a.  requirements   of   service 

b.  structural   problems 

c.  factors    affecting    strength 

and  rigidity 

d.  optimum  method  of  rivet 

ing 


13.     Chassis      Lubricatii 

System 

a.  requirements   of   service 

b.  relative      effectiveness 

various  types 

c.  means       for       preventing 

waste  of  lubricant 

d.  means        for        prcvcn 


14.  Lights 

a.  requirements   of   service 
'     means       for       preventing 
glare 
better       distribution        of 

light  on  road 
factors      affecting      dura- 
bility    (finish,     filaments, 
etc-) 
optimum    arrangement    of 
lights    and    reflectors    In 


15.  Steering  Gear 

a.  requirements  of  service 

b.  factors  affecting  safety 

c.  effect    of    various    factors 

on  ease  of  steering 

16.  Body 

a.  requirements  of  service 

b.  optimum        character        of 

construction  for  mini- 
mum weight  and  maxi- 
mum  durability 

c.  type     of     construction     to 

facilitate  rapid  and  dur- 
able  finish 

d.  factors    controlling    heat- 

ing and  ventilation  of 
closed   bodies 

e.  factors       affecting      wind 

resistance 

f.  cause    and    elimination    Of 

noise 

17.  Trimming 

a.  requirements  of  service 

b.  finish     as    affecting    ease 

of  cleaning 

c.  relative        suitability        of 

various  fabrics  for  vari- 
ous   uses 

d.  type     of     upholstery     for 

maximum  comfort  of 
passengers 

18.  Muffler 

a.  requirements  of  service 

b.  factors  affecting  silenclns 

c.  factors       affecting       back 

pressure 

d.  structural    problems 


1. 

Stabilization     of      Em-    1 

ployment                                    | 

a 

general    industrial  atabllity 

b. 

study  of  business  cycle 

possibilities  of  cooperative 

action  by  employes 

unemployment       statistics 

Outline) 

2. 

The  Individual  Plant 

a 

influence   of   job    type    on 

individual    efficiency 

b 

relation       of       supervision 

sponslblllty 

relation          of          physical 

fatigue       to       production 

efficiency 

d 

relation    of    metal    fatigue 

to    production    efficiency 

cost  of  labor  turnover 

f 

causes  of  labor  turnover 

causes  of  lack  of  efficient^' 

on   part  of  worker 

h 

efficiency 

relation       of       wages       to 

production  efficiency 

J. 

methods      of      wage      pay- 

k 

bonus    schemes 

employe  stock  owning 

I 
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1.  Relation  of  Worker  to 
Production  Efficiency 

2.  Cost  Accounting 

3.  Machine  Design 

4.  Departmental  Layout 

5.  Machine  Placement 

6.  Obsolete  or  semi-obso- 
lete machinery 

7.  Relation  of  Parts  De- 
sign to  Production  Effi- 
ciency. 

S.  Handling  and  Storage 
of   Materials  and  Product 

9.  Machining  and  finish- 
ing methods 

10.  Efifect  of  Methods  on 
Quality  and  Rate  of  Pro> 
duction 

11.  Routing 

12.  Packing  and  Shipping 
Methods. 


C 


AERONAUTICS 


I 


.J 


.  Airplanes 


a.  service  needs 

b.  resistance    reduction 

c.  stress  analysis  and  struc 

tural  refinement 

d.  metal    construction 

e.  substitutes  for  fabric  sur 

facing 

f.  landing  run  and  take-off 

g.  wing     an^ngeraents     am 

adjustable  wings 
h.  control  and   stability 
1.  fire     prevention     and     ex 

tinguishlng 
j.  weatnerp roofing 


2.  Airships 


a.  service   needs 

b.  resistance   reduction 

c.  stress  analysis  and 

tural  refinement 

d.  propeller     disposition     and 

drives 

e.  gas  proofing  of  fabric  and 

fabric   substitutes 

f.  hull    ventilation   and    ther- 

mal   insulation 

g.  mooring        methods 

equipment 
h.  control.        stability 

dynamic  lift 
I,  fire     prevention     an< 

tinguishlng 
J.  weatherprooflng 
k.  gas         purification 

handling 
I.  gas    valves 


and 


and 


and 
ntrol! 


3.  Helicopters 

a.  service  needs 

b.  stability  and  contr< 

c.  efficiency 

d.  gliding   ability 


4.  Gliders 

a.  practical  uses  and  service 

needs 

b.  resistance    reduction 

c.  structural  refinement 

d.  stability  and  coutrol 


5.  Hulls  and  Floats 

a.  service  needs 

b.  structural    refinement   and 

weight  reduction 

c.  resistance   reduction 

d.  shock  absorption  and  flex 

IbiUty 

e.  weathering    qualities    and 

seaworthlnrss 

f.  metal  constru'-tion 


.  Propellers 

service  needs 
.  efficiency 
weatherprooflng  and   wood 
substitutes 
.  silencing 

.  pitch    adjusting    and 
versing  mechanisms 


and 


.  Instruments 

service     needs 
tude  effects 
.  engine    Instruments 
.  navigating    and    flying    In- 
struments 
.  ordnance   Instruments 
,  recording  apparatus 


.  Navigation 

methods 

observation    and 
Ing  apparatus 


9.  Landing  Fields  and  Air- 
ways 

a.  service     needs,      day     and 

night 

b.  economic      hangar       con 

atruction 
!■    field      arrangements      and 
wind  screening 

d.  airplane        and        airship 

mooring 

e.  drainage   and   runways 

f.  fire     prevention     and     ex- 

tinguishing 

g.  marking,     color     vislbilitj 

and  signalling 
h.  wind   direction   and  speed 

Indicators 
1.  launching      and      arresting 

mechanisms 


12.  Radiation 

service  needs 

reduction  of  resistance  et 
radiators 
c.  Adjustment        for        tem- 
perature 

itilixaiion  of  wing  and 
body  surfaces  tor  radi- 
ation 


10.      Commercial      Opera 

tions 

a.  economic  size  and  ctaarac- 

teristics 

b.  economic      distances      foi 

operation 

c.  operating  cost  reduction 

d.  passenger    facllilicB 

e.  despatching 

f.  operation    with    poor    visi- 

bility 

g.  Emergencies,     llfo     saving 

and  salvage 
h,  mall    dropping    and    pick 

Ing-up   equipment 
i.  business  sources,  new  uses 

and  extension 

.'gulation 


11.  Miscellaneous 

leakproof  tanks,  pipe  and 

fittings 
automatic     cameras     and 

aerial  surveying 
radio  and  direction  finding 


•  \.  r:i-hr>  antennae  (or  use   on 
surface 

e.  parachutes  and   liferafts 

f.  automatic  pilots 

g.  accidents 

h    new   applications   of   con- 
structional materials 
i.  direct  tjet)  propulsion 


13.  .\crodynamics 

a.  wing  cuni'es,  militar>'  and 

commercial 

b.  propeller  model   ttsts 
airship   hull   tests 
airplane     bodies,     military 

and  commercial 
resistance  of  appendages 
wing    arrangements 
g.  tapered  wings  and  slotted     ^ 

wings 
wing,    bodj-   and    propeller 

inttrlerence 
performance    computations 

and  corrections 

14.  Hydrodynamics 

esistance     of     hulls     and 
pontoons 
b.  planing       of       hulls       and 
pontoons 
control  of  planing  speeds 
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facts,    or    better    still    with    well-established    principles. 

May  we  borrow  an  example  from  our  highway  situation 
of  to-day. 

We  have  nearly  as  many  opinions  as  to  what  is  the 
correct  way  to  build  a  highway  and  the  maximum  load 
to  carry  thereon  and  the  maximum  permissible  speed 
for  travel,  as  we  have  highway  engineers,  motor  truck 
engineers  and  transport  engineers.  But  in  the  midst 
of  all  we  have  a  famine  of  facts  on  highway  design  and 
highway  transportation.  No  one  engineer  has  yet  meas- 
ured and  set  down  in  figures,  the  facts  on  the  transpor- 
tation costs  on  a  cement  highway,  a  gravel  highway,  a 
brick  or  other  form  of  highway.  No  one  engineer  has 
yet  gotten  the  facts  on  the  life  of  different  kinds  of  high- 
ways for  a  given  type  of  truck,  or  for  the  movement  of  a 
different  quantity  of  commodity  at  different  speeds  and 
under  varying  conditions.  We  are  short  on  highway, 
and  highway  transportation  facts. 

Unfortunately,  we  are  very  long  on  opinions.  These 
opinions  are  the  stumbling  blocks  to  that  rapidity  of 
progress  we  desire.  These  opinions  so  often  are  of  such 
long  standing  and  so  many  reputations,  be  they  big  or 
small,  are  founded  on  these  opinions,  that  it  is  a  major 
operation  in  the  life  of  the  individual  to  change  his  opin- 
ion, and  too  frequently  it  is  harder  to  get  a  research  fact 
started  than  for  the  camel  to 

pass   through   the   eye   of   the     

needle.  In  no  other  sense  is 
the  fact  that  we  are  chained 
to  tradition  so  true  and  so  al- 
most fatal  to  progress,  as  in 
this  clinging  to  opinions  and 
the  lack  of  energy  to  see 
greater  success  in  broadening 
our  stock  of  facts  than  in 
clinging  to  our  unreliable  opin- 
ions. 


4  t  T)  ESEARCH  gives  to  a   man   iwthing 
Xv-  that  he  cannot  deduce  himself,  but 
it  gives  it  to  him  easier  and  quicker." 

One  great  need  to-day  is  the  training  of 
men  competent  to  carry  out  intensive  re- 
search. Industries  can  profitably  co-operate 
with  the  universities  in  the  attempt  to  meet 
the  demand  for  competent  research  workers. 


of  highway  transportation  drafted.  Throughout  this 
work  the  struggle  will  be  one  of  facts  against  well  en- 
trenched and  traditional  opinions. 

Charles  F.  Kettering  recently  drew  a  practical  analysis 
between  research  and  finance  which  aids  in  clarifying 
our  conception  of  the  role  that  research  should  play  in 
an  industrial  organization.  He  described  research  as 
the  mechanical  budgeting  of  our  industries  just  as  we 
budget  our  finances  over  a  year  or  other  period.  What 
financial  man,  what  president  of  a  large  factorj-,  would 
base  his  year's  program  on  a  budget  not  based  on  facts, 
definite  figures,  expressed  in  dollars  and  cents? 

What  board  of  directors  at  an  annual  meeting  would 
accept  from  the  treasurer  what  was  merely  an  opinion 
as  to  the  assets  and  liabilities  and  which  was  not  supple- 
mented by  specific  figures  to  establish  such  opinions. 
The 'balance  sheet  of  an  organization  must  be  accurate 
to  the  last  cent.  You  never  saw  a  statement  that  neg- 
lected the  cents.  There  is  no  room  for  opinions  on  the 
financial  balance  sheet  of  a  company.  Its  entire  use  is 
based  on  its  adherence  to  facts.  It  is  a  reliable  compila- 
tion of  dollar-and-cent  facts. 

Research  which  results  in  the  accumulation  of  facts 
accomplishes  for  engineering,  just  what  facts  do  to  the 
balance  sheet.     They  take  the  guess  out  of  opinion,  if 

the   opinion    is   not    upset   en- 

"•" ■ ■ tirely.     The  manufacturer  who 

hopes  to  make  engineering 
progress  by  basing  it  on  opin- 
ions is  in  a  very  precarious 
position  and  pursuing  a  highly 
uncertain  and  most  improbable 
path  to  advancement.  Here 
facts  are  merely  accurate 
units  for  measurements  of  re- 
sults as  contrasted  with  esti- 
mates or  opinions.  These  facts 


The  traditional  adherence  to     ■ are,    or    should    be,     definite 


opinions  was  well  exemplified 

recently  by  a  New  England  highway  oflScial,  who  ex- 
pressed the  opinion  that  the  maximum  gross  motor  truck 
load  that  should  be  permitted  on  the  highways  be  ten 
tons.  No  reasons  for  such  an  opinion  were  given,  the 
foundation  for  such  being  merely  a  hunch.  The  reason 
back  of  the  hunch  was  largely  based  on  a  query  as  to 
where  the  money  was  to  come  from  to  build  the  future 
roads  for  his  state.  His  suggested  source  of  revenue 
was  to  tax  the  motor  truck  and  make  the  vehicle  that 
wears  out  the  roads  pay  for  their  maintenance  and  con- 
struction— another  opinion.  He  failed  to  appreciate  the 
fundamental  fact,  or  better  still,  the  fundamental  prin- 
ciple, that  the  community  in  which  transportation  is 
carried  out,  pays  the  cost,  whether  that  cost  is  on  high- 
way construction,  or  highway  maintenance,  or  high  intitial 
price  of  motor  truck,  or  high  maintenance  of  truck,  or 
high  transportation  cost,  due  to  not  using  the  most  eco- 
nomic unit  of  transportation  and  employing  this  unit  in 
the  most  economic  manner.  It  is  the  citizen  of  the  com- 
munity who  pays  transportation  bills.  He  may  pay  it  in 
the  form  of  a  high  state  tax,  or  county  tax,  or  a  higher 
price  for  his  milk  for  breakfast,  or  his  loaf  of  bread, 
or  every  other  commodity  that  enters  into  his  business 
or  domestic  sustenance. 

The  illusive  thread  that  will  lead  us  out  of  the  high- 
way transportation  dilemma,  is  the  discovery  of  facts, 
and  the  recent  research  work  of  the  Bureau  of  Public 
Roads,  supplemented  by  work  in  some  of  our  universities 
and  state  highway  departments,  will  eventually  bring 
to  the  surface  the  fundam.ental  facts  on  highway  trans- 
portation costs,  and  with  these  known  the  broad  under- 
lying principles  can  be  discovered  and  the  economic  laws 


milestones  by  which  to  blaze 
out  the  trail  of  progress. 

What  have  our  recent  researches  to  motor  fuels  in  the 
last  eight  years  consisted  of  more  than  the  discovery  of 
facts  and  the  interpretation  of  these  so  as  to  discover 
underlying  principles?  Different  schools  of  fuel  re- 
search have  directed  r^ffort  along  certain  lines  so  that 
each  school  seeks  facts — not  opinions.  One  school  seeks 
facts  in  speed  of  flame  travel,  facts  on  speed  of  com- 
bustion, tries  to  measure  and  express  in  figures  ex- 
plosion pressures — in  a  word,  to  write  down  in  indis- 
putable figures,  the  explosion  transaction,  just  as  the 
business  house  writes  down  its  profit  or  loss  in  a  series 
of  fundamental  facts  rather  than  in  paragraphs  of  finan- 
cial opinions. 

Research  work  should  never  be  confused  as  being  a 
promotional  department  in  an  organization.  Perhaps 
this  statement  is  paradoxical  in  that  the  only  progress 
that  is  enduring  is  that  what  is  founded  on  facts.  In 
this  sense,  research  is  heart  and  soul  progressive,  but 
a  line  must  be  drawn  between  the  words  progress  and 
promotion.  The  ideal  promotional  work  should  be  based 
on  research,  but  this  is  not  the  generally  accepted  inter- 
pretation of  the  term.  Insofar  as  promotional  work  is 
founded  on  facts,  then  research  can  be  promotional,  but 
too  frequently  promotional  activities  rest  on  opinions,  in 
which  facts  unfortunately  play  too  minor  a  role. 

Research  has  not  always  to  do  with  engineering  prob- 
lems and  not  infrequently  what  might  be  designated  as 
psychological  research  has  a  more  dii-ect  bearing  on  the 
development  of  an  industry  than  any  technical  research 
might  have.  There  are  many  examples  in  industry  where 
a    certain    engineering    design    of    apparatus    has    been 
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i  i  "P  ESEARCH  is  not  going  to  deprive 
AV  any  engineer  of  his  present  work. 
It  is  going  to  enable  him  to  obtain  results 
which  otherwise  might  not  be  possible.  It  is 
going  to  provide  him  with  an  arsenal  well 
stocked  with  knowledge  that  will  help  speed 
his  efforts  to  better  work." 


mechanically  correct  and  has  not  employed  any  new  en- 
gineering parts  or  relationships,  but  the  success  of  which 
device  has  been  poor.  In  short  it  has  not  had  a  psychol- 
ogical appeal.  The  success  of  the  company  is  generally 
measured  by  its  financial  success  and  where  the  product 
may  be  correct  from  an  engineering  viewpoint,  but  does 
not  appeal  to  the  public,  the  end  of  that  company  is 
failure. 

A  psychological  research  may  be  necessary.  Any  piece 
of  automotive  or  other  apparatus  to  sell  must  have  a 
human  appeal — must  coincide  with  the  other  standards 
of  human  development — must  admit  of  application  in  ac- 
cord with  the  present  standards  of  life.  For  example: 
You  might  market  an  electric  machine  for  the  farm  that 
involves  nothing  new  in  the  electrical  field,  that  is  de- 
signed in  accord  with  established  facts,  that  has 
no  unknown  relationship  existing  among  parts,  but  yet 
such  machine  might  prove  a  failure  if  its  application  and 
operation  are  not  attuned  to  the  capacity  of  the  farmer 
or  not  in  sympathy  more  or  less  with  his  scheme  of  life. 

Here  the  necessary  research  consists  primarily  in  a 
search  after  psychological  facts,  rather  than  technical 
facts.  The  success  of  a  company  manufacturing  the 
product  is  as  dependent  on  the  psychological  facts  as  on 
the  electrical  facts,  and  here  the  business  is  but  as 
strong  as  the  weakest  link.  How  often  have  you  seen  a 
product  of  accepted  merit  prove  a  failure  due  to  its  poor 
psychological  appeal  or  because  it  is  in  violation  of  psy- 
chological principles  and  not  resting  on  psychological 
facts. 

The  laws  of  the  mind  have  not  been  nearly  as  defi- 
nitely defined  as  the  laws  of  nature,  as  the  laws  of  me- 
chanics but  unfortunately  there  are  manufacturers  who 
have  never  heard  of  the  science  of  psychology  and  they 
have  constantly  wondered  why  with  all  their  engineering 
knowledge  and  all  their  manufacturing  skill  their  efforts 
have  not  lead  to  success. 

There  are  physiological  resear^ nes  that  are  as  much 
needed  as  engineering  and  psychological  researches  are. 
The  seat  of  a  motor  car  and  the  general  co-ordination  of 
controls  and  measurements  may  be  cited  in  explanation. 
To  produce  a  comfortable  seat,  and  it  is  agreed  they 
should  be  comfortable,  and  admitted  by  others  they  can 
be,  requires  research  of  the  human  body,  a  study  of  the 
skeleton,  muscles  and  tendons.  A  position  of  a  muscle 
in  repose  as  well  as  in  tension  should  be  known.  A  great 
portrait  painter  or  any  great  animal  ri.-tist  must  be  as 
great  a  student  in  the  proportions  of  anatomy  and  the 
relations  of  muscles  to  actions  as  in  combinations  of 
color  or  in  the  technique  of  pigments.  The  artist  must 
discover  the  relationships  of  certain  facial  expressions 
with  muscular  tension,  bone  position,  etc.  He  has  the 
engineering  of  the  physiological  as  well  as  the  automo- 
tive engineer.  So  the  motor  car  engineer  should  know 
the  facts  of  the  human  body,  the  skeleton  system,  the 
muscular  system  and  the  physiological  system  in  order 
to  produce  the  best  results.     Our  great  musicians,  both 


vocal  and  instrumental,  have  learned  the  necessity  of 
physiological  researches.  There  is  not  a  great  pianist 
but  who  performs  in  obedience  to  underlying  principles 
governing  movements  of  the  human  hand.  The  same  ap- 
plies to  the  great  vocalist.  Success  in  either  is  based 
upon  facts — facts   developed  by  research. 

A  factory  research  department  because  of  the  indefin- 
ite character  of  the  work  to  be  done,  may  prove  to  be  a 
non-remunerative  department  if  an  effort  is  made  to 
measure  its  value  month  by  month.  The  fact  that  it  is  a 
research  department  too  often  presupposes  that  it  is  sub- 
ject to  no  laws  and  requires  no  direction.  There  is  no 
Blue  Book  that  tells  what  corners  to  turn  at  as  the  engi- 
neer vainly  endeavors  to  discover  the  route  he  is  seeking 
across  some  uncharted  plain.  It  may  take  years  of  con- 
tinuous study  to  discover  the  direction  in  which  to  go 
and  more  years  to  chart  with  a  degree  of  accuracy 
the  route  to  that  goal  and  still  more  years  to  discover 
what  units  of  measuremxOnt  are  best  applied  to  the  work 
and  what  are  the  underlying  principles  and  to  write  the 
specific  laws  that  govern. 

The  presence  of  all  these  unknowns  does  not  make  im- 
possible the  pursuit  of  a  definite  program  and  the  shut- 
ting out  of  irrelevant  experimental  work.  The  initiative 
of  the  research  engineer  must  be  conseived,  in  short, 
encouraged  at  every  turn.  But  this  encouragement  can 
be  accomplished  none  the  less.  If  a  gunner  with  a  long 
distance  piece,  cannot  see  his  target,  even  if  he  knows 
the  position,  he  should,  by  application  of  the  laws  of 
ballistics  definitely  train  his  gun  upon  it.  It  profits  little 
to  merely  shoot  in  the  direction  of  the  target.  The  ex- 
plosive charge,  the  weight  of  projectile  and  characteris- 
tics of  the  gun,  must  all  be  brought  into  relationship  be- 
fore he  hits  the  mark.  He  must  correct  for  windage  and 
take  recognition  of  other  interfering  factors.  Too  many 
researches  are  merely  firing  in  the  direction  of  a  possible 
target  without  bringing  the  facts  of  science  constantly 
to  bear  on  the  task. 

The  origin  of  research  is  always  found  in  a  lack  of 
satisfaction  or  lack  of  efficiency  of  some  existing  product, 
process,  condition  or  state. 

Our  motor  fuel  may  not  burn  in  the  combustion  cham- 
ber to  our  satisfaction. 

Our  engine  design  may  not  give  the  amount  of  power 
per  unit  of  fuel  consumed  we  consider  it  capable  of. 

Our  motor  cars  to  hold  the  road  as  we  think  they 
should,  have  to  weigh  too  much  and  we  begin  researching 
on  readability  and  unsprung  weight. 

Our  commercial  airplanes  are  not  built  with  sufficient 
reliability,  the  public  has  opinions  on  accidents  and  we 
start  to  discover  the  facts  that  compose  the  alphabet  in 
safety  of  commercial  aviation. 

Our  engine  manifolds  do  not  distribute  the  mixture  of 
air  and  liquid  fuels  of  the  different  cylinders  as  they 
should  and  we  start  to  write  down  the  facts  and  aim  to 
formulate  the  laws  governing  manifold  design. 

Our  farmers  do  not  purchase  house  lighting  units  in 
quantities  as  we  think  they  should,  and  we  institute  a 
psychological  research  to  discover  reasons  why  and  to 
find  out  what  laws  of  psychology  are  directly  concerned 
and  wherein  we  violate  them. 

We  are  not  certain  of  the  wear  of  pneumatic  tires  upon 
heavy  vehicles  using  our  highways  and  we  set  out  to 
measure  the  destruction  and  to  write  the  facts. 

We  are  not  satisfied  with  the  endurance  of  paint  on 
wood  surfaces  and  research  to  learn  the  reason  why  and 
possibly  formulate  a  law. 

Believing  that  the  ability  of  a  motor  vehicle  to  hold 
the  highway  at  speed,  in  other  words  to  possess  good 
roadability,  is  too  low,  we  set  out  to  study  every  detail 
in  steering  parts  and   if  possible  set  down  the  mathe- 


June  8,  1922 


RESEARCH  ESSENTIAL  TO  INDUSTRY 


1201 


matics  of  every  factor  entering  into  roadability  and  to 
establish  the  relationships  existing  among  these  different 
factors. 

Countless  other  examples  might  be  cited.  Each  repre- 
sents a  research.  Each  is  a  definite  target  on  which  to 
concentrate.  In  each  the  problem  can  be  fairly  definite- 
ly specified. 

Each  research  generally  begins  with  the  bringing  to- 
gether of  all  literature  relating  to  the  subject  of  the  pro- 
posed research.  This  literature  generally  represents 
the  sum  total  of  existing  infoimation.  This  information 
has  been  studied,  analyzed,  arranged,  rearranged  and 
generally  results  in  suggesting  the  many  avenues  or  di- 
rections in  which  more  information  is  necessary.  It  is  a 
good  chart  by  which  to  direct  the  work. 

The  research  engineer  should  constantly  have  im- 
pressed upon  him  the  fact  that  he  is  working  on  some 
definite  problem  that  eventually  will  become  an  economic 
factor  in  industry. 

He  should  always  be  conscious  of  the  fact  that  he  is 
not  working  on  some  problem,  the  solution  of  which  may 
result  in  a  process  or  device  that  will  not  prove  an  eco- 
nomic factor  in  the  industry  concerned.  The  keeping  of 
this  economic  character  of  the  process  or  the  device  is 
a  safety  valve  in  research  work.  It  is  a  yard  stick  by 
which  the  progress  of  research  can  be  gaged,  when 
definite  measurements  of  such  progress  may  not  be  pos- 
sible. 

This  definite  factor  in  research  work  does  not  hint 
at  putting  blinders  on  the  personal  initiative  of  the  re- 
search engineer.  Some  of  our  most  useful  research  de- 
partments and  most  able  research  engineers  are  those 
who  are  required  by  their  organizations  to  financially 
budget  their  different  researches  for  a  year  and  to  pe- 
riodically report  progress  of  work.  Research  effort  must 
be  carried  on  with  a  definite  objective  of  economic  value 
constantly  in  mind.  A  new  lubricant  may  have  been 
discovered  and  definite  laws  for  its  manufacture  writ- 
ten, but  unless  the  machine  equipment  necessary  to  pro- 
duce it  is  designed  and  built  the  research  cannot  be 
said  to  be  complete.  It  then  becomes  incumbent  on  the 
research  department  to  design  a  machine  or  a  system  of 
machines  or  processes  that  will  commercially  produce 
the  lubricant  or  other  product,  and  when  this  is  done 
the  work  of  the  research  engineer  on  that  job  is  ended. 
The  job  is  not  complete  if  the  necessary  wherewithal  to 
render  the  result  of  the  research  commercially  success- 
ful has  not  been  carried  out. 

This  brings  us  to  the  state  of  transition  between  the 
research  department  and  what  might  be  designated  as 
the  commercial  manufacturing  department  of  the  com- 
pany. The  research  department  develops  the  product  to 
the  commercial  stage  and  produces  the  tools  that  may 
be  necessary  to  manufacture  it  if  necessary.  The  fac- 
tory takes  it  and  all  problems  relating  to  multiplication 
of  production  methods  are  factory  problems  and  not 
research  department  problems. 

Different  companies  in  different  industries  vary  widely 
in  the  practice  of  covering  relations  between  the  research 
department   and   commercial   manufacture. 

Some  rather  definite  regulations  have  been  laid  down: 
One  organization  will  not  permit  the  factory  manufac- 
turing department  to  alter  a  fundamental  of  design 
which  might  not  only  interfere  but  quite  upset  a  basic 
principle  constituting  the  foundation  on  which  the  ma- 
chine is  designed.  The  manufacturing  department  is 
prone  to  see  only  the  production  phase  of  the  job,  and 
numerous  examples  could  be  cited  of  where  a  manufac- 
turing organization  has  almost  entirely  desti'oyed  the 
efl^ciency  of  the  device.  By  alterations  and  design,  in- 
tended to  facilitate  production,  and  perhaps  reduce  man- 


4  4  A/T  KN  should  gather  the  greatest  satis- 
lyX.  faction  from  the  progress  made  in 
the  search  after  truth.  There  is  nothing  .so 
far  removed  from  us  as  to  be  beyond  our 
reach  or  so  hidden  that  we  cannot  discover 
it,  provided  only  that  we  abstain  from  ac- 
cepting the  false  for  the  true  and  always 
preserve  in  our  own  thoughts  the  order  nec- 
essary for  the  deduction  of  one  truth  from 
another." — Rene  Descartes. 


ufacturing  cost,  but  at  the  expense  of  the  engineering 
principle  involved.  This  suggests  the  imperative  need 
for  close  co-operation  between  the  research  and  the 
manufacturing  departments  and  vice  versa.  Not  infre- 
quently the  great,  if  not  the  greatest  problem,  of  the 
research  department,  is  to  upset  the  opinions  and  preju- 
dices of  the  designing  engineer.  This  is  the  oft  referred 
to  contest  between  facts  and  opinions.  This  close  rela- 
tionship between  research  and  manufacture  suggest.^ 
what  some  term  contact  and  others  liaison  work.  The 
research  engineer  will  generally  find  it  desirable  to  keep 
in  constant  touch  with  the  engineering,  manufacturing 
and  production  departments  long  before  he  is  ready  to 
turn  over  a  job  he  has  been  working  upon.  The  oft 
heard  remarks,  that  it  will  not  work,  it  cannot  be  done,  I 
know  better,  it  never  has  been  done  that  way,  and  oth- 
ers, suggest  the  task  the  research  engineer  has  on  his 
hands  to  convince  the  designing  engineer.  It  is  poor 
policy  to  try  to  do  this  conversion  all  at  one  time.  Let 
us  keep  in  mind  that  opinions  are  the  most  fatal  enemies 
of  research  and  that  engineers  are  hugely  human,  much 
as  we  may  think  otherwise,  and  that  their  very  edu- 
cation following  channels  of  tradition,  constitutes  the 
bulwarks  for  the  defense  of  these  opinions. 

It  is  not  surprising  that  in  industries  leading  manu- 
facturers with  research  departments  insist  on  all  modifi- 
cations made  for  production  or  other  reasons  by  the  de- 
signing engineer  be  approved  by  the  research  engineer, 
solely  to  make  sure  that  the  underlying  principles  have 
not  been  disturbed. 

The  greater  necessity  for  research  in  all  departments 
of  the  automotive  industry  at  this  time  is  largely  because 
of  the  greater  demands  from  the  public  for  more  value 
per  dollar  expended.  No  one  has  yet  weighed  the  effect 
of  the  great  wave  of  economy  that  has  been  operating 
for  upward  of  two  years.  No  one  has  accurately  meas- 
ured the  influence  that  it  is  going  to  exert  on  the  prod- 
ucts to  be  manufactured  in  the  ne/.t  few  years.  In  no 
two  previous  years  has  the  public  studied  prices  and 
what  is  received  for  them  so  much  as  since  the  spring  of 
1920.  The  public  has  lived  through  a  zone  of  price  alter- 
ation, not  local  to  the  automotive  industry  but  general 
to  all  industries.  This  has  led  the  public  to  scrutinize 
values  as  never  before.  The  uncertainty  of  the  imme- 
diate future  has  introduced  a  thought  of  conservatism 
that  formerly  was  not  common  with  our  buying  public. 
The  manufacturer  finds  himself  faced  with  the  problem 
of  not  only  giving  a  better  vehicle,  if  he  is  to  build  for 
the  future,  but  also  one  at  a  fair  price.  The  thought  of 
merit  in  a  product  is  more  dominant  with  the  buyer  than 
formerly. 

The  second  reason  why  research  is  so  essential  at  the 
present  time  is  that  the  great  problem  of  production 
which  absorbed  the  activities  of  manufacturers  from 
1912  up  to  1920  has  largely  ceased.  The  question  with 
the  manufacturer   is  not   how  can   I  build   more  or   in 
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greater  numbers,  but  how  can  I  build  better  and  lower 
the  manufacturing  costs  as  well  as  the  marketing  and 
maintenance  cost  in  every  possible  way.  This  situation 
has  caused  manufacturers  to  study  markets  as  never 
before.  The  let-up  in  tractor  sales  led  one  of  the  best 
established  tractor  makers  to  institute  a  research  on  the 
buying  capacity  of  different  types  of  farming  for  his 
particular  tractor.  The  study  included  an  analysis  of  all 
crops  and  the  zoning  of  the  country  into  agricultural 
divisions  that  possessed  similarity  of  climate,  soil  and 
cultivation  characteristics.  The  facts  developed  by  this 
research  had  a  most  important  bearing  on  the  manufac- 
turer who  made  the  surprising  study  that  he  was  devel- 
oping approximately  75  per  cent  of  his  manufacturing 
capacity  to  what  constituted  15  per  cent  of  the  possible 
selling  field  for  his  product. 

Merchandising  Studies 

Such  a  program  was  not  an  economic  one,  and  the 
manufacturer  by  virtue  of  the  facts  developed,  which  con- 
tradicted long  held  opinions,  was  induced  to  program  a 
new  line  of  product,  one  that  would  better  coincide  with 
the  status  of  the  market.  This  simple  example  indicates 
how  essential  research  is  in  the  marketing  field  as  well 
as  in  the  field  of  design  and  how  essential  it  is  for  any 
corporation  to  rest  on  a  foundation  of  facts  not  only  so 
far  as  the  design  of  its  product  is  concerned,  but  also 
so  far  as  the  possibilities  of  merchandising  enter  into  it. 
This  rounded-out  character  of  research  in  any  industry 
must  constantly  be  kept  in  mind. 

A  motorcycle  manufacturer,  believing  that  the  side 
delivery  car  offered  one  of  the  cheapest  methods  of  light 
parcel  delivery,  looked  with  optimism  on  the  future  of 
such  a  field,  but  was  surprised  that  the  sales  did  not 
measure  up  with  his  conception  of  what  they  should  be. 
A  research  carefully  and  broadly  carried  out  disclosed 
the  fact  that  while  the  side  delivery  car  offered  such 
possibilites  for  transportation,  yet  the  driver  was  the 
obstructing  factor.  The  driver  could  not  be  afforded 
necessary  weather  protection  as  in  a  conventional  four- 
wheel  type  of  vehicle.  The  research  disclosed  the  fact 
that  in  the  snow  belt  the  side  car  encountered  difficulties 
that  the  conventional  four-wheel  type  did  not  have  to 
cope  with.  In  this  case  the  fundamental  research  was  a 
personal  factor.  It  might  be  classified  as  a  psychological 
one,  and  where  the  success  of  an  industry  is  dependent 
on  the  strength  of  the  weakest  link,  the  psychological 
aspect  may  be  of  greater  importance  than  the  technical 
one. 

The  automotive  industry  faces  to-day  the  necessity  for 
a  comprehensive  research  in  transportation  that  will 
supplement  the  steam  railroads  and  the  electric  rail- 
roads. The  use  of  the  internal  combustion  motor  car  on 
steam  railroad  lines  is  in  its  infancy  in  America,  although 
cars  of  this  type  have  been  in  use  for  many  years.  The 
movement  has  not  been  accepted  and  studied  by  the 
railroad  people  as  it  should  have  been.  To-day  there  is 
grave  possibility  that  this  type  of  vehicle  may  be 
severely  handicapped  by  restrictions  of  various  charac- 
ters considered  necessary  by  the  '-ailroad  interests. 
Only  a  co-operative  research  or  study  by  the  automotive 
industries  and  the  railroad  industries  will  evolve  with 
the  least  expenditure  of  money  and  effort  the  most  eco- 
nomic type  of  vehicle  for  this  field.  Individual  re- 
searches conducted  by  each  party  will  produce  results 
that  may  not  coincide,  but  by  mutual  effort  better  and 
speedier  results  will  be  obtained. 

The  past  two  years  have  witnessed  factors  injected 
into  the  controversy  between  electric  railroad  lines  and 
motor  buses  that  indicate  how  necessary  sane  researches 
after  facts  are  in  this  field.    The  controversy  has  shown 


large  corporations  endeavoring  to  inject  certain  types 
into  the  field,  largely  because  of  vested  interests  and  not 
because  of  the  economic  factors  involved.  In  older 
established  industries,  such  as  the  steam  railroads  and 
electric  lines,  opinions  are  naturally  harder  to  remove 
than  in  newer  fields  of  transportation.  A  recent  example 
of  this  was  when  the  American  Engineering  Standards 
Committee  called  a  conference  for  the  consideration  of 
unifying  colors  in  traflSc  signals,  the  railroad  and  elec- 
tric railway  interests  immediately  set  about  to  make 
certain  that  their  existing  codes  of  colors  were  not  al- 
tered but  that  all  the  alterations  should  be  made  in 
color  signals  as  relating  to  the  motor  vehicle  and  the 
highway.  There  was  no  inclination  on  the  part  of  either 
the  steam  or  electric  interests  to  enter  on  an  even  basis 
into  the  study,  but  rather  hedged  by  traditional  opinions^ 
that  what  they  were  using  was  right,  they  only  saw  one 
avenue  of  operation,  namely,  that  all  changes  should  be 
made  in  the  newer  forms  of  transportation.  It  is  but 
natural  to  expect  that  such  a  stand  should  have  been 
taken,  and  it  is  largely  because  of  conditions  such  as  this 
that  researches  or  the  establishment  of  facts  as  opposed 
to  opinions  are  so  necessary. 

Examples  as  to  why  researches  are  necessary  in  so 
many  fields  of  the  industry  could  be  cited  ad  infinitum. 
Accompanying  this  issue  of  Automotive  Industries  is  a 
supplement  in  the  form  of  a  chart  that  suggests  the  ave- 
nues along  which  researches  should  be  carried  out. 

This  chart  was  constructed  with  the  thought  that 
it  should  be  comprehensive  in  character;  that  it  should 
include  all  of  the  various  lines  of  investigation  from 
which  the  automotive  industry  will  draw  in  determining 
its  future  practice.  So  far  as  we  know,  this  is  the  first 
attempt  of  this  kind  that  has  been  made.  It  is  obvious 
that  we  have  not  accomplished  our  purpose  in  every 
detail.  There  may  even  be  items  of  considerable  im- 
portance missing  from  the  tabulation. 

Suggestions  as  to  additions  or  corrections  will  be 
welcomed  from  representatives  anywhere  in  the  indus- 
try. Such  criticism  will  aid  in  the  development  of  a 
comprehensive  picture  of  essential  research  activities 
and  in  bringing  about  a  fuller  recognition  of  their  im- 
portance in  maintaining  the  high  standards  of  progress 
which  have  characterized  the  past  growth  of  the  automo- 
tive industry. 

Highway  Outline  Good  Example 

For  the  outline  of  Highway  Research  we  are  indebted 
to  the  Advisory  Board  on  Highway  Research,  from  whose 
outline  we  have  taken  the  highway  part  of  the  chart. 
This  outline,  prepared  under  the  direction  of  Professor 
Hatt,  director  of  the  Advisory  Board  on  Highway  Re- 
search, presents  an  excellent  example  of  the  sort  of 
basis  needed  throughout  the  field  of  automotive  research. 
It  comprises  a  thorough  analysis  of  all  the  problems  in- 
volved and  a  systematic  classification  of  the  various 
items  in  such  a  way  as  to  give  a  vivid  picture  of  the 
entire  field. 

The  items  listed  in  the  chart  are  those  which  call  for 
investigation,  support  and  interest  on  the  part  of  the  in- 
dustry. 

The  chief  purpose  of  the  chart  is  to  visualize  the  vast 
extent  of  the  research  topics  of  direct  or  indirect  interest 
to  the  automotive  executive.  In  certain  parts  of  this 
broad  field  the  automotive  industry  must  be  the  prime 
mover  in  the  execution  of  the  studies  and  investigations. 
In  other  instances  responsibility  for  the  actual  work 
rests  with  allied  industries.  In  these  cases  the  automo- 
tive manufacturer  is  interested  primarily  in  the  results 
achieved  and  in  the  application  of  those  results  to  auto- 
motive problems. 
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Market  Research  Activity  Increasing 

in  Passenger  Car  Field 

Comprehensive  outline  of  procedure  needed.     Research  departments  es- 
tablished in  many  factories.     Retail    sales    laboratory    is    being 
operated  by  one  large  producer.    General  business  surveys 
applied  to  current  sales  effort. 

By  Norman  G.  Shidle 


SPORADIC  effort  and  greatly  increased  interest  during  recent  months  have  characterized  market  research  in  the 
passenger  car  field.  Activities  range  from  the  collection  and  analysis  of  monthly  registration  figures  to  the 
operation  by  the  manufacturer  of  a  home  retail  branch  as  an  experimental  laboratory  in  retail  automobile 
selling.  Statistical  departments  are  maintained  in  a  number  of  factories,  but  few  of  these  carry  on  what  may 
properly  be  termed  market  research.  Departments  have  been  established  in  one  or  two  cases  which  are  given  over 
to  the  collecting  of  various  data  affecting  sales,  to  the  analyzing,  correlating  and  interpreting  that  data  into 
terms  of  production  schedules,  distributor  quotas  and  administrative  claiming. 

Comparative  month  to  month  examinations  are  usually  made  of  sales  figures  as  compared  with  competitive  sales. 
One  large  manufacturer  gets  weekly  telegrams  from  factory  representatives  in  regard  to  the  business  and  eco- 
nomic situation  in  nearly  a  hundred  territories.  Considerable  study  precedes  the  establishment  of  distributors' 
quotas  in  a  few  cases. 


IN  only  one  or  two  cases,  however,  has  any  definite  con- 
tinuing program  of  market  research  been  laid  out 
and  followed  through  over  a  period  of  time.  In  most 
instances  the  object  has  not  been  to  complete  a  research 
study  to  determine  fundamental  rules  for  permanent 
procedure,  but  rather  to  develop  enough  data  to  give 
the  answer  to  a  pressing  immediate  business  problem. 

Studies  of  this  kind  are  included,  to  a  large  extent,  in 

the  field  of  competitive  research,  having  to  do  with  the 

■  development  of  a  particular  product  rather  than  with  the 

•establishment  of  new  principles  of  operation  useful  for 

promoting  general  progress. 

Thus,  it  may  be  said  that  pure  research  in  connection 
with  passenger  car  marketing  has  been  almost  entirely 
lacking  up  to  the  present  time.  This  is  rather  natural  as 
there  are  many  difficulties  in  the  way  of  an  individual 
company  when  it  attempts  alone  to  conduct  research  of 
a  very  broad  character.  Such  general  research  is  essen- 
tial, however,  as  a  basis  for  intelligent  individual  studies 
by  single  manufacturers. 

More  than  a  year  ago  one  car  manufacturer  estab- 
lished a  Commercial   Research   Department  which  had 
■-the  following  functions: 

1.  To  lay  out  boundaries  of  dealers'  territories  along 
scientific  lines  and  review  contracts  negotiated  by  the 
sales  department. 

2.  To  gather  statistics  bearing  on  the  markets  in  which 
the  company  buys  and  sells. 

3.  To  predetermine  what  the  sales  performance  should 
be  for  the  market  as  a  whole  and  for  each  dealership. 

4.  To  figure  quotas  and  schedules  for  the  market  as  a 
whole  and  for  each  dealership. 

5.  To  keep  statistical  records  of  dealers,  subdealers,  and 
salesman's  performance. 

6.  To  analyze  sales  performance  and  point  out  faults 
and  remedies. 

7.  To  forecast  economic  conditions  in  markets  in  which 
the  company  buys  and  sells. 


8.  To  analyze,  construct,  or  carry  out  routines  and  sales 
promotion  plans,  investigate  methods,  practices,  and 
policies. 

This  department  carried  out  considerable  research  in 
all  of  the  fields  outlined,  experimented  with  methods  of 
establishing  and  varying  quota,  and  fixed  standards  of 
performance  for  dealers  upon  the  basis  of  economic 
studies.  Much  of  the  work  done  along  these  lines  was, 
of  necessity,  fundamental  in  character,  but  a  practical 
application  of  current  results  was  necessary  during  the 
entire  existence  of  the  department.  The  work  of  this 
particular  department  has  been  greatly  curtailed  during 
recent  months,  but  during  the  period  of  its  chief  activity 
a  few  sound  major  principles  were  established,  which 
constitute  probably  the  results  of  the  most  fundamental 
market  research  that  has  been  done  directly  applied  to 
passenger  car  marketing. 

Territorial  analysis  has  been  attempted  by  a  few  com- 
panies, but  the  work  has  related  to  particular  cars  and 
to  particular  periods  rather  than  to  the  establishment 
of  and  fundamental  principles  of  general  procedure.  In 
many  cases  the  study  of  markets  is  carried  only  far 
enough  to  permit  the  establishment  of  some  sort  of  tem- 
porary working  basis  upon  which  to  proceed  for  a  few 
months  to  come. 

Scientific  studies  of  distribution  costs  have  not  played 
any  important  part  in  passenger  car  marketing  studies 
thus  far,  while  investigations  concerning  buying  habits 
and  buying  characteristics  have  been  sporadic  and  incon- 
clusive in  nature. 

A  brief  survey  of  methods  of  setting  quota  in  repre- 
sentative passenger  car  firms  gives  a  clear  picture  of 
what  studies  are  being  conducted  along  these  lines. 

Very  elaborate  market  analysis  work  precedes  the 
establishing  of  quota  in  one  or  two  cases.  Comprehen- 
sive and  accurate  data  are  collected  concerning  a  large 
number  of  factors  affecting  sales  possibilities.  These  data 
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are  listed,  a  certain  weight  is  given  to  each  of  the  fac- 
tors and  the  factors  are  correlated  to  give  the  quota  for 
the  given  territory. 

One  successful,  conservative  organization  establishes 
distributor  quota  in  this  way: 

THE  percentage  of  registrations  in  a  given  territory 
to  the  total  car  registrations  is  first  determined.  The 
factory  then  determines  the  percentage  of  its  own  produc- 
tion absorbed  by  that  territory  during  the  previous  year. 
When  these  percentages  are  about  the  same,  as  they  are 
in  many  cases,  the  distributor  is  allotted  that  percentage 
of  the  year's  production.  When  the  two  percentages  do 
not  agree,  however,  a  compromise  percentage  is  given, 
arbitrarily  fixed  with  due  regard  to  conditions  within 
the  territory,  the  number  of  cars  that  the  distributor 
himself  believes  he  can  sell,  road  conditions  and  other 
factors. 

In  one  factory  quotas  are  established  by  taking  the 
actual  number  of  cars  sold  by  a  given  distributor  last 
year  and  adding  to  that  number  "as  many  more  as  the 
factory  thinks  he  can  handle  in 

view  of  his  selling  ability  and     

conditions  within  his  terri- 
tory."  The  number  of  cars  to 
be  produced  by  the  factory, 
however,  is  determined  before 
these  quotas  are  established,  so 
that  the  sum  of  the  distrib- 
utor's quota  must  arbitrarily 
be  brought  to  that  predeter- 
mined production  total. 

In  another  case,  the  distrib- 
utor is  expected  to  take  a  num- 
ber of  cars  equal  to  a  given 
percentage  of  sales  of  competi- 
tive makes  to  the  total  sales  of 
the  competitive  group  in  his 
territory  during  the  preceding 
year.  " 

Another  factory  practically 
allows  the  distributor  to  say  how  many  cars  he  will  take. 

Still  another  bases  its  quotas  upon  the  number  of  cars 
taken  last  year  by  the  given  distributor,  plus  a  certain 
number  which  is  determined  in  conference  with  the  dis- 
tributor. 

One  company  sets   its  production  schedule  and  then 
gives  to  each  distributor  a  proportion  of  that  predeter- 
mined number  based  on  the  percentage  of  production  ab- 
.  sorbed  by  that  distributor  during  the  previous  year. 

One  successful  manufacturer  likewise  bases  quota  on 
the  percentage  of  past  production  taken  by  the  given  dis- 
tributor. Production  is  based  uy^on  "a  number  of  fac- 
tors compiled  by  the  statistical  aepartment." 

Another  company  relies  very  largely  upon  the  inti- 
mate personal  knowledge  of  the  field  possessed  by  a 
capable  sales  manager,  correlated  with  the  past  per- 
formance of  the  distributor  and  the  opinion  of  the  dis- 
trict sales  manager. 

Still  another  method  is  found  in  basing  quota  upon 
the  percentage  of  the  given  make  of  cars  sold  in  the 
territory  as  related  to  total  sales  du.'ing  the  previous 
year  plus  a  certain  per  cent. 

Automotive  Industries  has  been  conducting  some  gen- 
eral studies  in  connection  with  passenger  car  market 
limitations  and  probabilities,  the  results  of  which  have 
been  published  in  current  issues.  The  whole  field  of  re- 
search has  not  been  adequately  mapped  out,  however, 
nor  has  sufficient  attention  been  given  to  correlating  the 
various  minor  activities  that  are  being  carried  on  along 
this  line. 


The  field  of  passenger  car  market  research  may  be  di- 
vided broadly  into  eight  general  divisions,  as  follows: 

1.  Size  of  market  numerically. 

2.  Size  of  market  in  dollars. 

3.  Buying  values — factors  affecting  buying. 

4.  Selling  costs. 

5.  Selling  methods. 

6.  Distribution  methods. 

7.  Economic  and  human  factors  affecting  buying. 

8.  Relation  of  service  to  sales. 

Probably  more  effort  has  been  made  to  determine  the 
numerical  size  of  the  market  than  to  analyze  any  of  the 
other  factors  mentioned.  Many  of  these  studies  have 
been  static  in  nature,  however,  considering  conditions 
only  as  of  a  given  date.  This  has  made  it  difficult  to 
deduce  from  them  any  general  principles.  Research  will 
seek  to  determine  such  principles  so  that  methods  of  pro- 
cedure for  the  future  can  be  laid  out  on  the  same  basis, 
even  though  current  conditions  fluctuate. 

The   numerical   studies  that   have   appeared   in   Auto- 
motive Industries  are  good  examples  of  the  type  of  re- 
search activities   needed  along 

. this  line.     These  studies  have 

viewed  the  numerical  size  of 
the  market  on  a  dynamic  and 
constantly  changing  basis,, 
seeking  to  establish  methods 
and  fundamentals  which, 
through  the  interpretation  of 
trends,  will  make  it  possible  to 
determine  the  immediate  fu- 
ture at  any  given  time  with  a 
reasonable  degree  of  accuracy. 
Studies  of  this  kind  will  first 
have  to  do  with  the  prospective 
market  for  passenger  cars  in 
general.  Then  divisions  into 
price  classes  and  studies  on  the 
basis  of  price-class  divisions 
=^===^=     will  be  necessary.    For  all  work 

of  this  type,  the  free  exchange 
of  ideas  and  information  among  the  various  interested 
organizations  is  likely  to  prove  of  benefit  to  all  concerned. 
So  little  has  actually  been  done  and  so  few  fundamentals 
have  been  established  that  there  is  a  rather  strong  neces- 
sity for  an  exchange  of  what  data  is  available  and  a  joint 
consideration  of  the  factors  involved. 

Individual  companies  will  later  be  able  to  analyze  their 
own  position  and  prospects  in  relation  to  others  in  their 
price  group  on  the  basis  of  the  principles  established 
through  the  m.ore  general  studies  just  mentioned. 

Research  as  regards  the  financial  size  of  the  market 
will  naturally  follow  somewhat  the  same  lines  as  those 
having  to  do  with  the  numerical  size,  as  one  is  dependent 
upon  the  other.  The  problem  here  is  one  of  translation 
rather  than  of  separate  study. 

THERE  have  been  many  statements  made  and  many 
opinions  expressed  about  buying  values — about 
what  the  public  wants.  But  there  has  been  compara- 
tively little  investigation  to  find  out.  Buying  values 
change,  moreover,  as  do  all  the  other  factors  affecting 
passenger  car  sales.  New  bases  of  comparisons  arise 
and  new  influences  determine  in  the  mind  of  the  pur- 
chaser the  type  and  kind  of  car  which  he  will  buy.  The 
continuous  problem  of  every  passenger  car  manufacturer 
is  to  correlate  the  design  and  equipment  of  his  car  with 
these  comparatively  unknown  desires  held  by  the  public. 
The  abstract  nature  of  this  problem  renders  its  solu- 
tion doubly  difficult  and  the  necessity  for  pure  research 
doubly  urgent. 


ARRET  research  in  the  passenger  car 
field  will  accomplish  many  practical 
things  for  the  manufacturers.  Some  of  these 
are: 

Predict  with  reasonable  accuracy  the  prob- 
able market  for  cars. 

Show  the  factors  which  influence  buyers 
most  strongly. 

Bring  to  light  inefficiencies  in  selling  and 
distribution  methods. 

Stabilize  production  and  reduce  overhead. 

Show  in  detail  how  service  can  be  made  a 
more  effective  aid  to  sales. 
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The  cost  of  selling  automotive  products  has  constantly 
risen  during  the  last  ten  years.  This  increased  sales 
cost  has  been  absorbed  thus  far  by  the  increased  effi- 
ciency of  production  processes.  The  relative  efficiency 
of  sales  from  a  cost  standpoint  has  decreased  rather 
than  increased.  This  process  cannot  go  on  indefinitely, 
and  the  period  has  arrived  when  a  closer  study  of  mar- 
keting costs  is  essential. 

A  high  executive  of  one  of  the  largest  automobile 
companies  is  operating  an  important  branch  as  an  ex- 
perimental laboratory  for  research  in  connection  with  re- 
tail selling  methods.  The  results  of  the  experimental 
work  done  in  this  branch  is  then  correlated  and  trans- 
mitted in  practical  form  for  the  use  of  all  the  distributors 
of  the  organization.  This  experimental  work  has  been 
under  way  for  some  time.  More  studies  of  this  type 
among  manufacturers  would  be  advantageous. 

Selling  methods  may  be  considered  largely  a  problem 
of  the  dealer,  yet  the  manufacturer  is  so  intimately  de- 
pendent upon  dealer  efficiency  that  he  must  necessarily 
pay  a  certain  amount  of  attention  to  selling  methods. 
Certainly,  the  manufacturer  will  have  to  do  whatever 
research  work  is  accomplished  along  these  lines. 

MORE  study  has  been  given  to  distribution  methods 
during  the  last  twelve  months  than  ever  before  in 
the  automotive  industry.  The  channels  of  distribution 
for  passenger  cars  grew  up  like  Topsy  without  any  scien- 
tific analysis  of  the  probable  development  nor  the  eco- 
nomic necessities  of  the  situation.  Only  twenty  years 
ago  manufacturers  were  arguing  as  to  whether  or  not 
"agents"  would  be  necessarj'  or  whether  the  practice  of 


buyers  coming  to  the  factory  for  cars  could  be  continued 
indefinitely.  To-day  there  are  more  than  30,000  dealers 
engaged  in  the  business  of  selling  passenger  cars  in  the 
United  States. 

Between  the  manufacturer  and  the  dealer  the  dis- 
tributor or  the  factory  branch  has  an  economic  function 
in  the  distribution  system.  The  exact  function  and  rela- 
tionship of  each  of  these  distribution  units  has  not  yet 
been  accurately  defined,  and  readjustments  are  taking 
place  all  along  the  line.  Considerable  scientific  study  of 
the  problems  involved  will  be  necessary  before  the  most 
efficient  system  is  determined. 

The  matter  of  storing  cars,  dealer  inventories  and  the 
possible  relation  of  the  public  warehouse  to  economic 
distribution  all  are  a  part  of  the  factors  concerning" 
which  further  research  is  necessary. 

FUNDAMENTALLY  the  human  element  is  at  the  bot- 
tom of  all  car  sales  both  from  a  selling  and  a  buy- 
ing standpoint.  The  variables  affecting  the  human  fac- 
tor have  been  studied  only  superficially  up  to  the  present 
time  and  considerable  effort  will  be  necessarj-  in  this 
field  of  research.  Effective  work  is  already  being  done 
in  a  number  of  places  as  regards  a  study  of  business 
cycles  and  economic  trends  as  affecting  passenger  car 
marketing. 

The  relation  of  sales  to  service  is  now  generally  recog- 
nized as  important,  but  further  study  will  determine 
more  accurately  the  details  of  that  relationship  and  thus 
enable  manufacturers  to  better  adapt  design  to  the  needs 
of  the  user  and  so  order  service  methods  that  service  will 
be  a  real  asset  to  the  sales  department. 


Magnesium  Piston  on  New  French  Racer 


FIRST  of  the  new  French  122-cu.-in.  racing  cars  to  get 
on  the  road  are  the  Rolland-Pilains,  built  at  Tours. 
These  cars  had  been  intended  to  start  in  the  Indianapolis 
500-mile  race,  but  owing  to  delays  at  the  factory  they 
could  not  be  completed  in  time  for  the  trip  across  the 
Atlantic.  They  will  appear  in  the  French  and  Italian 
Grand  Prix  races. 

The  Rolland-Pilain  engines  have  eight  2.32  x  3.54-in. 
cylinders  in  one  aluminum  casting,  with  a  thin  steel  liner. 
Two  valves  per  cylinder  are  used  and  they  are  mounted 
in  the  head,  the  angle  between  them  being  160  deg.  There 
is  a  separate  camshaft  for  each  line  of  valves,  with  front 
end  drive  by  a  train  of  spur  pinions.  A  single  spark  plug 
is  mounted  in  the  head  and  receives  its  current  from  a 
Delco  generator.  Ball  bearings  are  used  for  the  crank- 
shaft, camshafts  and  timing  gear,  and  roller  bearings  for 
the  connecting  rods.  By  the  use  of  magnesium  the  weight 
of  the  pistons  has  been  got  down  to  0.22  lb.,  compared  with 
0.46  lb.  for  pistons  of  similar  design  in  aluminum.  The 
piston  pin  floats  and  has  no  bushings. 

Experiments  have  been  carried  out  with  a  mechanism 
for  positively  closing  the  valves  by  cam  action,  but  it  is 
not  known  whether  this  will  be  used  in  the  race  or  not. 
At  the  present  time  both  this  system  and  the  normal  sys- 
tem of  closing  by  valve  springs  are  prepared,  for  two 
separate  sets  of  cylinder  heads  have  been  constructed,  and 
it  will  depend  on  the  tests  which  type  is  finally  retained. 

The  engine  is  combined  with  the  gearbox,  this  latter 
providing  four  speeds  ahead  and  reverse.  Drive  is  trans- 
mitted through  the  springs,  with  torque  reaction  provided 
for  through  the  gearbox;  there  is  thus  a  single  universal 


The    Rolland-Pilain    racing    car.   the   design   of  which    is 
based    on    research    work 

joint.    The  clutch  is  of  the  plate  type  and  is  fully  enclosed. 

In  the  chassis  layout  the  features  are  the  underslinging 
of  all  of  the  springs  and  of  the  fra.ne  at  the  rear.  This 
gives  the  car  a  general  slope  rearward,  and  keeps  the 
center  of  gravity  down  very  low.  As  the  French  Grand 
Prix  race  is  run  on  a  course  only  8  miles  round,  it  has 
been  decided  to  abandon  the  use  of  a  spare  wheel.  This 
has  enabled  the  body  lines  to  be  refined  and  has  tended 
somewhat  toward  reduction  of  weight.  With  a  track  of 
47  in.  in  front  and  43  in.  at  the  rear,  and  a  wheelbase  of 
110  in.,  the  total  weight  of  the  car  is  1455  lb.  This  ir> 
Q>Q  lb.  above  the  minimum  imposed  under  the  French  rac- 
ing rules.  The  Rolland-Pilain  cars  are  fitted  with  hydrau- 
lically  operated  front  wheel  brakes  and  hand-operated  rear 
wheel  brakes.  The  brake  drums  are  in  the  axis  of  the 
wheel  and  steering  pivots  are  straight. 

Drivers  of  these  cars  in  the  European  races  will  be 
Albert  Guyot.  Victor  Hemey,  Louis  Wagner,  and  the- 
aviator,  Sadi-Lecointe. 
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Market  Research  Increases  Motor 

Truck  Sales 


Past  sales  figures  are  carefully  studied.     Factors  affecting  demand  consti- 
tute  vital   problems.      Better   correlation    between    production 
schedules  and  territorial  quotas  is  sought.    Sporadic  sales 
analysis  being  done  by  almost  all  manufacturers. 

By  Philip  H.  Smith 


MOTOR  truck  manufacturers  are  studying-  facts  and 
figures  concerning  their  actual  sales  far  more  thor- 
oughly than  they  are  analyzing  market  probabilities 
and  demand  and  the  factors  affecting  this  demand. 

A  survey  of  the  industry  shows  that  market  analysis 
is  not  playing  an  important  part  in  the  setting  of  produc- 
tion schedules. 

Most  frequently  the  method  employed  is  for  the  sales 
manager  and  production  manager  or  other  executives  to 
get  together  and  set  a  production  schedule  based  on  their 
judgment  of  w^hat  they  think  they  can  dispose  of  through 
their  selling  organization.  Territorial  sales  quotas  must 
then  conform  to  the  factory  schedule. 

One  concern  sets  production  schedules  by  weighing  the 
reports  of  the  district  managers.  Another  bases  it  on 
previous  sales  in  the  various  localities  using,  to  some  ex- 
tent, truck  registration  figures  to  determine  strength  of 
competition.  In  the  case  of  bringing  out  a  new  model 
with  no  previous  sales  record  to  go  by,  they  secure  all 
possible  production  and  sales  figures  of  competing  con- 
cerns and  attempt  to  determine  the  actual  demand  for  that 
particular  model.  Here  again  registration  figures  are  em- 
ployed. As  a  tempering  factor  the  business  conditions  in 
the  various  territories  are  weighed  against  past  sales 
performance.  This  latter  concern  has  done  rather  excep- 
tional analysis  work. 

The  accuracy  of  the  final  conclusion  as  to  actual  demand 
depends  chiefly  on  the  ability  of  the  branch  manager  or 
distributor  to  analyze  his  own  specific  territory. 

Some  study  of  markets  is  being  carried  on.  Several  con- 
cerns have  carried  investigation  to  great  lengths  and  over 
a  period  of  years,  not  always  with  satisfactory  results. 
The  method  of  adjusting  territorial  sales  quotas  is  much 
the  same  as  that  used  in  setting  production  schedules. 
For  the  most  part  they  are  based  on  previous  sales  per- 


^^rpHE  truck  business  is  just  beginning, 
i  The  next  five  years  after  this  should  be 
the  greatest  period  in  the  history  of  the  in- 
dustry. 

"Our  population  is  growing  ai  the  rate  of 
l,000,00a  yearly.  Our  mode  of  living  is  con- 
stantly  expanding,  with  the  resultant  increased 
demand  for  commodities  of  every  description. 

"We  have  2,133,000  miles  of  highways  and 
only  266,000  miles  of  railroads." 


formance  and  to  that  is  added  what  the  sales  managers 
think  they  can  do  in  the  coming  months  or  year  in  the 
way  of  improvement.  Often  there  must  be  more  adjust- 
ment to  fit  a  pre-determined  production  schedule.  In  short, 
the  decision  is  left  largely  to  the  sales  managers  or  man- 
ager and  then  adjustment  is  made  with  production. 

Some  of  the  results  of  this  policy  are :  Overloading  the 
selling  organization  because  of  the  necessity  of  absorbing 
over-production;  too  many  trucks  in  one  territory  and  not 
enough  in  another  with  consequent  losses  and  added  ex- 
pense from  re-allocation. 

Study  to  determine  the  best  markets  consists  largely  of 
analysis  of  past  sales  performance  and  conclusions  drawn 
roughly  that  the  best  territory  is  necessarily  that  in  which 
the  most  trucks  have  been  sold.  This  method  neglects 
the  factor  of  actual  demand  and  makes  no  allowance  for 
the  varying  rate  of  growth  in  different  territories. 

Probably  the  strongest  division  in  markets  is  that  which 
exists  between  rural  and  urban.  Manufacturers  of  heavy 
units  have  thus  far  found  the  urban  markets  to  be  the 
best  for  their  product,  while  the  manufacturer  of  light 
units  finds  the  rural  market  a  prolific  one.  The  investment 
in  the  heavy  duty  truck  is  so  large  as  a  rule,  as  to  necessi- 
tate maximum  use  to  be  profitable.  This  again  makes 
evident  the  necessity  of  selling  transportation  rather  than 
a  particular  type  of  truck. 

The  manufacturer  of  heavy  duty  trucks  is  beginning  to , 
concentrate  on  the  branch  form  of  selling  organization 
with  the  object  of  controlling  sales  and  service.  The  manu- 
facturers of  light  trucks  (which  often  use  a  passenger  car 
engine)  spread  their  selling  effort  over  a  wider  territory 
and  are  not  able  to  confine  their  selling  to  branches.  We 
may  say  that  the  selling  of  light  units  is  both  intensive 
and  extensive  within  an  area,  while  the  sales  of  heavy 
units  is  becoming  increasingly  intensive  in  the  larger 
cities  within  the  same  area. 

One  concern  states  that  they  depend  exclusively  on 
branches  for  their  business  and  have  only  a  few  dealers. 
The  amount  of  business  secured  by  the  dealers  is  so  small 
that  they  do  not  consider  them  in  setting  sales  quotas. 
They  maintain  that  they  have  found  the  giving  of  service 
so  important  that  they  cannot  afford  to  let  the  respon- 
sibility rest  outside  the  concern. 

Manufacturers  who  distribute  their  product  through  a 
distributor-dealer  organization  find  themselves  handi- 
capped in  securing  sales  data  in  that  the  necessary  co- 
operation in  this  matter  is  sometimes  hard  to  obtain. 

In  the  majority  of  cases  the  conclusions  reached  regard- 
ing the  best  form  uf  organization  and  markets  has  been 
one  of  trial  and  error.  Markets  have  been  picked  on  the 
strength    of   past   sales    performance    and   very   little   by 
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analysis  of  business  conditions  in  the  different  districts. 

With  the  exception  of  collecting  data  to  assist  the  selling 
organization  in  studying  a  prospect's  transportation  needs, 
manufacturers  have  done  comparatively  little  research 
work  in  connection  with  selling  in  the  field  and  dealing 
with  the  ultimate  sale  to  the  consumer.  Most  companies 
leave  this  strictly  to  the  direct  representative. 

There  exists  a  wide  divergence  in  the  attitude  of  manu- 
facturers toward  this  field  of  market  analysis.  One  states 
that  they  are  not  opposed  to  it  but  just  have  not  done  any, 
believing  that  their  business  is  so  satisfactory  that  there 
is  no  particular  need  for  study. 

Another  manufacturer  believes  that  the  added  cost  of 
employing  people  to  carry  on  market  analysis  is  not  justi- 
fied by  the  returns.  In  this  case  any  analysis  work  tVat  is 
carried  on  is  done  by  the  branches  as  they  see  fit  and 
covers  only  the  specific  branch  territories.  The  reason 
given  is  that  it  is  difficult  to  convince  a  branch  manager 
that  the  factory  can  know  anything  about  his  territory 
that  he  does  not  already  know.  It  is  assumed  that  a 
manager  who  is  capable  of  appreciating  the  value  of  this 
kind  of  study  is  capable  of  carrying  it  on  for  himself. 

Manufacturers  have  done,  and  are  doing,  a  lot  of  valu- 
able work  in  furnishing  specific  data  to  assist  representa- 
tives in  selling  transportation  to  their  prospects.  In- 
formation is  given  regarding  competitive  trucks,  the 
transportation  needs  of  different  industries,  engineering 


features  and  principles  as  well  as  other  material  aimed  to 
develop  greater  ability  in  the  salesmen.  Some  factories 
have  field  representatives  who  are  constantly  giving  assist- 
ance over  the  entire  territory  covered.  Others  utilize 
vocational  files,  field  research  and  transportation  engineer- 
ing bulletins.  Several  concerns  are  training  salesmen  to 
become  specialists  in  the  transportation  needs. 

Territorial  Sales  Competition 

In  one  instance  a  factory  branch  has  done  some  very 
satisfactory  work  in  determining  the  strength  and  nature 
of  competition  in  its  territory.  This  work  has  been  car- 
ried along  consistently  for  several  years  with  increasing 
benefit.  The  factory  is  now  undertaking  a  similar  study 
of  competition  in  all  territories  which  will  serve  both 
factory  and  selling  organization  in  helping  to  find  the 
company's  particular  position  in  the  industry. 

Not  the  least  benefit  from  this  work  is  that  of  furnish- 
ing the  means  whereby  the  individual  selling  organizations 
may  check  up  their  own  sales  performance  and  the  factorj' 
can  check  up  on  branches  or  distributors. 

Used  trucks  have  come  to  the  fore  as  a  problem.  Many 
concerns  have  stated  that  it  is  the  severest  of  all  problems 
with  which  they  have  to  contend.  As  yet  very  little  study 
has  been  given  to  it  and  that  of  a  widely  divergent  nature. 

One  factory  which  employs  the  policy  of  refusing  to 
permit  trade-ins  of  any  trucks  other  than  its  own  product 
has  been  able  to  avoid  many  of  the  troubles  of  over- 
allowances.  This  policy  cuts  down  sales  considerably  and 
probably  could  not  be  carried  on  without  there  being  a 
great  number  of  existing  owners,  something  a  newer  con- 
cern would  not  have.  It  is  important  to  note  that  this 
concern  rebuilds  its  "trade-ins"  and  wisely  takes  into  ac- 
count the  number  of  rebuilt  trucks  on  hand  in  a  particular 
territory  when  setting  sales  quotas  for  that  locality. 

Another  manufacturer  has  made  a  study  of  the  potential 
replacement  market  for  trucks  by  attempting  to  determine 
the  average  length  of  life  of  a  truck.  This  has  not  proved 
very  successful  as  yet,  but  he  hopes  by  keeping  at  it  to 
obtain  concrete  facts  to  work  on. 

Making-  Territorial  Boundaries 

The  factor  of  the  effect  of  distance  in  the  cost  of  market- 
ing has  received  very  little  attention.  True,  changes  have 
been  made  which  prove  a  recognition  of  the  importance 
of  this  factor,  but  they  have  not,  for  the  most  part,  been 
the  results  of  any  can  f'ul  research. 

The  question  of  the  maximum  radius  over  which  it  pays 
to  operate,  which  radius  varies  according  to  local  terri- 
torial conditions  and  competition,  resolves  itself  m  the 
main  into  two  parts : 

1.  The  radius  over  which  a  branch  or  distributor  may 
operate  before  increased  economies  would  result  from 
additional  branches  or  distributors. 

2.  The  most  economical  radius  over  which  a  dealer  may 
operate.  Whether  additional  dealers  should  be  ap- 
pointed or  the  number  reduced. 


arry 


HE  U.  S.  Committee  on  Reconstruction 
and  Production  has  estimated  this 
year's  motor  truck  tonnage  at  1,430.000.000 
tons,  and  this  is  very  likely  to  be  more  than 
one-half  of  the  railway  freight  tonnage. 

"So  from  this  fact  about  the  increased  move- 
ment of  goods,  the  prospects  of  the  motor  truck 
industry  for  the  year  are  particularly  bright." 
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Of  the  different  factors  bearing  on  the  most  efficient 
area  to  be  covered  by  any  one  organization;  actual  de- 
mand within  the  territory,  ability  to  make  personal  con- 
tacts, freight  rates  and  ability  to  render  proper  service, 
the  latter  is  novi^,  perhaps,  the  most  deciding  factor  in 
marketing  motor  trucks. 

How  to  Analyze  Markets 

An  efficient,  accurate  production  program  cannot  be  set 
without  some  knowledge  of  potential  and  actual  demand. 
It  can  be  approximated  in  many  cases  but  no  amount  of 
confidence  in  the  superiority  of  "our  product"  or  the  col- 
lective judgment  of  executives  can  take  the  place  of  a 
scientific  study  of  actual  demand. 

Manufacturers  should  first  sell  transportation  and  evi- 
dence the  rendering  of  real  service  before  undertaking 
market  analysis,  because  business  which  has  been  secured 
without  consideration  of  fitting  transportation  needs  is 
not  a  good  criterion  of  future  business. 

A  knowledge  of  business  cycles  is  of  primary  importance. 
Market  research  will  be  incomplete  and  inaccurate  unless 
the  existing  phase  of  the  business  cycle  is  known  and 
applied  to  the  data  at  hand.  This  means  that  we  must 
know  whether  we  are  on  the  down  grade  or  up  grade  of 
business  activity. 

The  following  steps  are  suggested  for  setting  a  scien- 
tifically determined  production   schedule: 

1.  Actual  production  figures  of  the  specific  concern  taken 
over  a  period  of  years  and  the  ratio  of  its  production 
to  the  total  production  determined  for  each  year.  This 
will  show  what  percentage  of  the  total  business  has 
been  secured  and  whether  the  percentage  is  normal, 
increasing   or  decreasing  with  relation  to  the  total 

truck  production. 

2.  Having  determined  the  proportion  of  business  which 
may  logically  be  expected,  the  figure  must  be  weighed 
against  the  existing  phase  of  the  general  business 
cycle  which  will  give  the  actual  demand.  The  actual 
demand  should  be  the  production  schedule. 

The  next  steps  in  the  procedure  are: 

3.  An  analysis  of  the  nature  of  the  transportation  re- 
quirements of  the  concerns  within  a  specific  territory 
to  determine  the  potential  demand  which  the  manu- 
facturer's product  is  suited  to  fill. 

(a)  An  analysis  of  business  conditions  within  the 
territory  and  application  of  this  analysis  to 
this  demand.  This  will  give  the  actual  demand 
in  the  territory. 

4.  An  analysis  of  past  sales  performance  (over  a  period 
of  years  as  in  No.  1)  of  the  specific  manufacturer  in 
that  territory  with  relation  to  the  performance  of  all 
competitors,  in  other  words,  ihe  percentage  of  total 
business  secured  by  the  specific  manufacturer.  This 
will  give  the  actual  demand  for  that  manufacturer's 
product  (with  seasonal  variation)  in  the  specific  ter- 
ritory. 

The  production  schedule  is  then  determined  by  taking 

the  sum  of  these  actual  demands  in  all  territories  covered. 

The  production  schedule  determined  by  No.  1  and  No.  2 

should  be  the  same  as  that  determined  hj  No.  2  and  No.  3. 

This  serves  as  a  check  on  the  work  done 

In  two  instances  it  was  stated  that  past  performance 
should  be  considered  over  a  period  of  years  rather  than  for 
just  one  year.  This  is  essential  because  a  manufacturer 
may  be  increasing  the  number  of  sales  in  a  specific  terri- 
tory, or  increasing  production,  and  yet  be  falling  behind 
with  relation  to  his  competitors  and  the  industry  as  a 
whole.  Territorial  analysis  and  analysis  of  production 
figures  will  show  up  these  facts.  If  sales  are  decreasing 
with  respect  to  the  whole  industiy  they  cannot  be  increased 


without  a  strengthening  of  the  weak  link,  the  selling  organ- 
ization, service  or  the  product,  other  things  being  equal. 

The  boom  year  of  1920  made  many  manufacturers  think 
that  market  research  was  unnecessary.  The  great  falling 
off  in  production  in  1921  and  the  very  trying,  bewildering 
times  that  the  motor  truck  industry  passed  through,  re- 
vived, to  a  certain  degree,  interest  in  market  research  but 
at  the  same  time  it  was  also  necessary  to  curtail  all  expen- 
ditures which  did  not  give  immediate,  profitable  returns. 

The  concensus  of  opinion  during  the  period  of  depres- 
sion was  that  market  research  had  not  proved  its  worth, 
hence  it  was  no  time  to  give  it  a  tryout.  The  study  of 
markets  has  suffered  from  the  idea  that  it  is  not  needed 
in  boom  times  and  cannot  be  afforded  in  periods  of  depres- 
sion. 

Before  undertaking  any  analytical  work  it  is  wise  to 
make  a  complete  survey  of  the  organization  and  determine 
with  what  object  analysis  work  is  to  be  done  and  what 
facilities  they  have  for  doing  it.  A  comprehensive  plan 
must  be  laid  out  before  work  is  started.  This  is  often 
neglected.  Data  are  collected  before  it  is  knov^nn  to  what 
use  they  are  to  be  put.  Sometimes  the  right  material  is 
secured,  more  often  it  is  not  right,  or  at  best  incomplete, 
and  this  prevents  accuracy  of  the  final  result. 

The  laying  down  of  a  fundamental  plan  should  be  done 
by  an  executive  in  conjunction  with  the  man  who  is  to 
carry  on  the  work.  Such  a  plan  should  be  as  comprehensive 
and  specific  as  possible  and  follow  definite  lines  of  pro- 
cedure. 

Trained  Men  Needed 

Failure  to  achieve  anything  through  market  analysis 
and  inaccuracy  in  such  work  as  is  done  is  due  in  a  large 
measure  to  the  lack  of  sufficient  data  to  work  with. 

The  desire  to  do  research  work  has  been  promoted  by 
necessity  more  often  than  foresight.  Consequently  data 
from  previous  years  are  not  to  be  had  and  conclusions 
must  be  secured  promptly,  both  of  which  spell  a  limitation 
in  the  value  of  the  work  done. 

Data  should  be  collected  over  a  period  of  years.  There 
are  many  variable  factors,  and  the  only  way  that  the  per- 
centage of  error  can  be  reduced  is  to  cover  a  long  period 
of  time.  Analysis  work  cannot  be  promoted  without  the 
recording  and  analyzing  of  business  experience  and  this 
cannot  be  done  without  recording  it  as  it  occurs. 

Some  difficulties  have  been  experienced  by  manufac- 
turers who  produce  both  trucks  and  passenger  cars  in  that 
they  have  not  realized,  in  their  research  work,  that  the 
factors  which  govern  the  sale  of  trucks  are  totally  diff ei'ent 
from  those  which  govern  the  sale  of  passenger  cars. 

It  is  difficult  to  acquire  men  trained  in  the  carrying  on 
of  market  research  because  it  is  a  comparatively  new  field 
of  study.  Statisticians  or  men  with  an  analytical  type  of 
mind  have  been  chosen  in  some  cases.  As  a  rule,  anybody 
that  liked  to  fool  with  figures  has  been  eligible.  A  wide 
knowledge  and  grasp  of  general  business  principles,  how- 
ever, is  essential. 

The  effectiveness  of  sales  analysis  depends  on  the  ability 
with  which  the  sales  manager  translates  the  information, 
to  the  selling  organization.  The  facts  must  be  dissemi- 
nated effectively.  There  exists  a  wide  difference  in  the 
capabilities  of  sales  managers  to  use  the  material  which 
is  furnished  them. 

The  men  who  conduct  and  utilize  market  research  must 
be  granted  the  same  status  and  consideration  as  is  given 
to  those  engaged  in  engineering  research,  and  if  they  are 
not  worthy  of  this  consideration  then  they  are  not  the 
men  to  carry  on  successful  market  research  for  a  concern. 

The  field  of  truck  transportation  is  enlarging  steadily, 
and  with  it  come  new  needs  for  analysis.     Bus  transporta- 
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tion  affords  an  outlet  for  truck  production  that  is  con- 
stantly growing  in  importance.  The  installation  of  bus 
lines  on  a  sound  financial  basis  requires  a  study  of  operat- 
ing costs  which  the  truck  manufacturer  can,  and  should, 
assist  in.  Manufacturers  might  well  study  the  transpor- 
tation needs  of  territories  and  be  ready  with  assistance  for 
those  who  undertake  to  install  bus  lines. 

The  larger  conception  of  the  economic  value  of  highways 
will  bring  about  many  changes  which  must  be  foreseen. 
As  one  manufacturer  puts  it,  *T  expect  to  see  a  revolution 
of  our  conception  of  the  highways,  which  in  turn  will 
change  the  character  of  the  truck  industry  materially." 

New  legislation  with  regard  to  truck  loads,  sizes  and 
widths  means  that  the  truck  manufacturer  must  be  con- 
stantly studying  transportation  requirements  with  rela- 
tion to  these  laws  of  limitation,  for  such  they  are. 

Already  there  exists  divergence  in  opinion  between  truck 
manufacturers  as  to  the  type  of  transportation  unit  which 
will  ultimately  have  to  be  used  to  carry  the  necessary 
loads  and  remain  within  the  law's  requirements.  One  says 
that  it  will  force  heavy  loads  to  be  carried  on  six  wheels, 
another  says  that  it  will  increase  the  number  of  smaller 
trucks  and  do  away  with  the  big  units. 


That  railcars  are  yet  in  their  infancy  and  research  work 
will  probably  be  limited  to  engineering  for  some  time  is 
the  general  opinion.  Far-seeing  manufacturers  will  begin 
to  study  the  potential  market  for  this  type  of  vehicle  be- 
fore the  necessity  arises. 

Co-operation  with  the  railroads  in  the  transportation  of 
commodities  has  become  extremely  neces.sary.  Some  man- 
ufacturers have  undertaken  a  study  of  this,  but  the  ma- 
jority consider  it  something  to  be  done  by  truck  operators 
and  railroads  and  quite  beyond  their  field  of  endeavor. 

A  survey  of  the  industry  ;,hows  several  reasons  why 
market  research  may  have  failed  to  give  satisfactory  re- 
sults in  the  past.  Some  of  the  difficulties  which  almost 
all  manufacturers  have  had  to  contend  with  can  be  listed 
in  four  groups  as  follows: 

1.  Lack  of  knowledge  of  what  market  research   is  ami 
what  it  is  capable  of  doing. 

2.  Absence  of  a  fundamental,  well  thought-out  plan  of 
procedure. 

3.  Insufficient  data  with  which  to  carry  on  work. 

4.  Lack  of  properly  trained  men  to  carry  on  research. 


Reactions  of  Accelerators  During  Vulcanization 


GW.  BEDFORD  and  L.  B.  Sibrell  presented  a  paper  op 
,  the  above  subject  to  the  Rubber  Division  of  the 
American  Chemical  Society  at  its  Rochester  (N.  Y.)  meet- 
ing in  April  last.  The  authors  regret  the  lack  of  knowledge 
concerning  the  chemistry  of  sulphur  reactions  of  organic 
nitrogen  compounds.  They  attribute  the  curing  power  of 
nitroso  accelerators  first  to  their  oxidizing  power,  which 
will  greatly  speed  the  reaction  of  the  sulphur  with  the 
accelerator  rubber  resin  or  rubber  protein,  thereby  bring- 
ing the  nitrogen  in  the  rubber  into  quicker  action  as  an 
accelerator.  In  this  sense,  therefore,  nitroso  accelerators 
are,  first  of  all,  secondary  accelerators  acting  in  the  same 
manner  as  litharge.  Nitroso  phenol  has  this  type  of  accel- 
erating power,  and  the  fact  that  its  reduction  product  is 
not  a  primary  accelerator  has  no  bearing  on  its  action 
as  a  secondary  accelerator. 

The  carbosulphydryl  accelerators  constitute  the  most 
important  class  of  vulcanization  aids  known  to-day.  This 
carbonide  is  probably  used  in  larger  tonnage  than  the 
gross  weight  of  all  other  accelerators  together.  Other 
than  thio-urea  derivatives,  this  class  includes  the  thiur- 
amins,   dithiocarbonates,  mercaptans,  mercaptides,   disul- 


phides  and  all  accelerators  which  produce  these  or  sim- 
ilar compounds  during  the  vulcanization  process.  In  con  • 
sidering  the  class  as  a  whole,  one  cannot  overlook  the 
great  effect  that  zinc  oxide  has  on  the  curing  power  of 
these  accelerators,  and  it  soon  becomes  evident  that  the 
action  of  the  secondary  accelerator  must  be  known  before 
much  can  be  done  to  explain  the  action  of  the  primary 
accelerator. 

The  question  of  the  use  of  organic  accelerators  was  dis- 
cussed at  a  recent  meeting  of  the  Institution  of  the  Rub- 
ber Industry  at  London,  and  considerable  difference  of 
opinion  developed.  Dr.  Henry  P.  Stevens,  the  speaker  of 
the  meeting,  favored  the  use  of  accelerators.  He  con- 
sidered the  use  of  a  very  slight  proportion  (about  1:800) 
of  sodium  bisulphide  as  quite  harmless.  The  bisulphide 
is  added  to  the  rubbe'  to  prevent  the  development  of  an 
inorganic  ferment  which  darkens  the  rubber  and  subse- 
quently turns  it  streaky.  The  bisulphide  is  a  preventa- 
tive, not  a  cure,  and  if  the  darkening  has  once  set  in  it 
cannot  be  cured  even  by  concentrated  solutions  of  bisul- 
phide. AX. 


Reagents  for  Etching  Alloy  Steel 


SOME  experiments  in  the  line  of  sequence  etchings  have 
been  carried  out  at  the  Bureau  of  Standards  at 
Washington  on  specimens  of  high  speed  steel  in  the 
condition  as  "received  from  the  mill."  Sequence  etching 
means  the  etching  with  two  or  three  reagents  in  suc- 
cessive order  without  any  repolishing  of  the  section  be- 
tween the  etchings,  and  the  taking  of  photomicrographs 
after  each  etching  at  the  same  spot  in  the  microsection 
in  order  to  note  any  changes  in  microstructure  produced 
by  the  last  etching  as  compared  with  that  developed  by 
the  preceding  etching  reagent. 

The  reagents  used  in  various  combinations  were:   (1) 
Dilute   ammonium   hydroxide   solution   together   with   a 


weak  electric  current,  the  specimen  being  made  positive 
pole;  (2)  two  per  cent  alcoholic  solution  of  nitric  acid: 
(3)  boiling  sodium  picrate.  and  (4)  Murakami's  reagent 
(solution  of  potassium  ferricyanide  and  sodium  hy- 
droxide) at  boiling  temperature. 

The  results,  as  judged  from  the  behavior  toward  the 
various  etching  reagents  tried,  appear  to  show  that  there 
are  at  least  three  different  constituents  present  among 
the  imbedded  globules  or  particles  in  the  specimen  of 
high-speed  steel,  in  the  "as  received  from  the  mill  con- 
dition," though  any  attempt  to  state  the  nature  of  these 
constituents  would,  in  view  of  present  developments,  in- 
volve speculation. 
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Market  Research  Essential   to 
Development  of  Tractor  Design 

Farming  methods  not  likely  to  be  changed  to  meet  tractor  requirements. 
Tractor  must  meet  farm  needs.  It  is  essentially  a  power  generator 
for  soil  preparation  and  belt  work.   Government  and  agri- 
cultural schools  active  in  tractor  research. 

By  E.  A.  White 


THE  year  1913  is  generally  regarded  as  a  turning 
point  in  the  tractor  industry.  It  marks  the  time 
when  manufacturers  turned  their  attention  to  de- 
veloping the  types  of  machines  which  have  constituted  the 
large  bulk  of  the  sales  during  the  past  eight  years.  Now 
the  question  arises  as  to  what  ultimate  market  the  types 
recognized  as  standard  today  will  find,  and  whether  or  not 


from  the  investigations  and  researches  which  have  been  and 
are  being  conducted  by  various  institutions  and  organiza- 
tions. It  is  the  purpose  of  this  article  to  call  attention  to 
the  more  important  sources  of  information  and  by  means 
of  a  few  examples  show  some  of  the  possibilities  in  this 
direction. 

In  U.  S.  Department  of  Agriculture  Circular  212  there 


it  is  necessary,  to  supplement  these  types  with  others  in      is  given  tractor  production  statistics  for  the  years  1909 


order  to  realize  the  maximum  benefits  of  the  internal  com- 
bustion engine  in  agriculture  and  industry.  The  tractor 
manufacturer  has  or  should  have  his  eye  on  a  world 
market.  No  matter  by  what  means  the  directors  of  the 
industry's  policies  arrive  at  their  conclusions  they  are 
certain  to  formulate  plans  in  regard  to  the  domestic  and 
foreign  market  for  the  tractor.  Whatever  the  policy,  it 
will  take  into  account  both  the  active  and  potential  markets. 
As  so  much  depends  upon  the  conclusions  arrived  at  in 
regard  to  these  masters  it  is  important  that  the  founda- 
tion upon  which  they  are  based  should  be  as  broad,  deep 
and  as  substantial  as  possible.  In  the  present  state  of 
tractor  development  and  use  we  cannot  know  too  much 
regarding  the  power  requirements  of  agriculture  and  in- 
dustry together  with  the  results  which  have  been  attained 
with  the  present  types  of  tractors  in  these  fields. 

At  best  it  is  a  complicated  problem  involving  many  inter- 
related factors  which  must  be  differentiated,  weighed  and 
placed  in  proper  relation  to  each  other.  In  fact  the  prob- 
lem is  so  complicated  that  most  tractor  manufacturers 
have  used  what  might  be  called  "a 
wholesale  integration"  method  of 
arriving  at  conclusions.  The  sal^ 
department  is  consulted  and  the 
sales  manager  gets  opinions  and 
other  information  from  the  force 
in  the  field.  Similar  material  is 
collected  from  the  design  and  serv- 
ice departments  and  from  this  the 
policy  is  formulated.  There  is  no 
denying  that  this  system  has  its 
value  and  will  always  be  used.  The 
point  is:  Can  it  be  supplemented 
by  investigations  and  researches 
which  will  throw  light  on  the  prob- 
lem yielding  results  commensui*ate 
with  the  expense  involved? 

As  "the  proof  of  the  pudding  is 
in  the  eating"  this  question  can 
only  be  answered  by  finding  out 
what  light  can  be  thrown  on  the 
market  possibilities  of  the  tractor 


TABLE   1 

TRACTOR  PRODUCTION  BY  YEARS 

Data,  except  fcr  1921,  from    U.  S  Department 

of   Agriculture,   circular  212. 

^  Tractor 

^^^f  Production 

1^09 2,000 

1»10 4  000 

1911 7  000 

lf)12 11,000 

1913 7,000 

1914 10,000 

1915 21,000 

1916 29,670 

1917 62;742 

1918 132,697 

1919 164,590 

1920 203,207 

1921 50,000 

Total 704,906 


to  1920,  inclusive.  The  U.  S.  Department  of  Commerce, 
Bureau  of  Census  is  now  collecting  the  production  sta- 
tistics for  the  year  1921,  but  the  information  is  not  yet 
available.  The  Statistical  Number  of  Automotive  Indus- 
tries estimated  this  at  50,000.  Taking  the  information 
from  the  above  sources  it  is  found  that  704,906  tractors 
have  been  produced  in  this  country  during  the  years  1909- 
1920,  inclusive.  During  the  years  1916-1920,  inclusive, 
the  tractor  production  was  592,906  or  approximately  83 
per  cent  of  the  total  as  given  above.  Of  the  1916-1920 
production  472,943,  approximately  80  per  cent,  were  sold 
in  this  country.  It  is  too  early  to  be  able  to  report  any 
figures  regarding  1922  tractor  business,  but  sufficient  in- 
formation is  at  hand  to  warrant  the  assertion  that  more 
tractors  have  already  been  sold  this  year  than  during  the 
entire  year  of  1921. 

The  American  farm  has  been  the  chief  market  for  trac- 
tors and  undoubtedly  will  continue  to  hold  premier  posi- 
tion in  this  regard.  The  1920  census  showed  246,083 
tractors  on  farms.     With  this  as  a  basis  it  is  estimated 

that  there  were  396,071  tractors  on 
American  farms  Jan.  1,  1922,  ac- 
cording to  the  method  shown  in 
Table  II.  This  gives  an  increase 
of  61  per  cent  in  two  years,  a  re- 
markable showing  when  the  condi- 
tions prevailing  during  the  last  half 
of  1920  and  during  the  year  1921 
are  taken  into  account. 

Only  3.6  per  cent  of  farms,  how- 
ever, reported  tractors  on  Jan.  1, 
1920.  The  sale  of  tractors  during 
the  past  two  years  probably  raises 
this  figure  to  between  5  and  6  per 
cent.  These  figures  leave  no  doubt 
that  as  far  as  number  of  farms  is 
concerned  there  is  a  remarkably 
large  potential  market  for  tractors. 
The  problem  is:  What  percent- 
age of  this  potential  market  will  be- 
come active  and  how  fast  will  this 
transition  take  place?    In  this  con- 
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nection  it  is  well  to  look  at  the  number  of  farms  classified 
according  to  size.  Of  the  total  number  of  farms  4,428,107, 
approximately  two-thirds,  are  between  20  and  174  acres  in 
size.  There  are  1,223,701  farms  over  175  acres  in  size. 
These  larger  farms  constituting  something  less  than 
one-third  the  total  number  of  farms  furnish  a  most  attrac- 
tive tractor  market,  but  it  is  evident  that  if  the  possibilities 
of  power  farming  are  to  be  realized  the  other  two-thirds 
must  come  in  for  careful  consideration. 

The  tendency  in  tractor  development  today  is  to  give 
more  attention  to  the  small  farm  on  the  hypothesis  that  it 
is  easier  to  build  a  tractor  to  meet  its  power  requirements 
than  to  attempt  to  change  the  system  of  farming  to  meet 
the  power  possibilities  of  the  large  tractor,  which  is  much 
too  expensive  for  the  average  farm. 

For  the  past  ten  years  the  tendency  has  been  to  develop 
smaller  and  smaller  tractors,  and  on  the  basis  of  the  total 
number  sold  these  smaller  tractors  have  found  a  relatively 
large  sale.  In  1920  the  last  year  for  which  definite  in- 
formation is  available  on  this  point  98,735  of  the  162,988 
sold  to  dealers  in  the  United  States  had  a  rating  of  18 
horsepower  or  less  on  the  belt,  undoubtedly  placing  them  in 
the  2-plow  or  smaller  class. 


TABLE  2 

Method  of  estlmatinfl  the   number  of  tractor*  on   American 
farms  Jan    1,    1922;    the   number  is  71    per  cent  greater   than 

Jan.    1,    1920. 

Tractors  on  famis,  Jan.  1,  1920  (U.  S.  cen- 
sus)         246,08.3 

Tractors  sold  to  dealers,  1920    (U.  S.  D.  A. 

manufacturers  census)     162,988 

Tractors  manufactured  1921   (estimated)    ...     50,000 


459,071 
On  hand,  dealers  and  manufacturers,  Jan.  1, 

1922    (estimated)      40,000 

Sold  to  others  than  farmers  during  1920  and 

1921,  including  1921  exports  (estimated)..  15,000 
Discarded    (80%    1914  production) 8,000 

63,000 
Tractors  on  farms,  Jan.  1,  1922 396,071 
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Fig.  1 — Tractor  production  1909-1921   inclusive 


It  would  be  of  interest  and  value  to  know  on  what  sizes 
of  farms  tractors  have  been  placed.  A  company  manu- 
facturing a  representative  line  of  tractors,  including  2- 
and  8-plow  models,  made  a  field  survey  in  1920  of  a  large 
number  of  the  purchasers  of  these  sizes  of  tractors  and      belt  investigations  covered  286  farms   in  the  States  of 


the  results  showed  that  80  per  cent  of  them  had  gone  to 
farms  over  175  acres  in  size.  In  other  words,  on  the  basis 
of  number  of  farms  this  company  was  selling  over  80 
per  cent  of  its  products  to  20  per  cent  of 
the  market.  Unfortunately  the  Bureau  of 
Census  did  not  classify  tractors  on  the  basis 
of  the  sizes  of  farms.  A  number  of  surveys 
have  been  made,  however,  both  by  the  U.  S. 
Department  of  Agriculture  and  a  number 
of  agricultural  colleges  in  which  the  sizes 
of  farms  on  which  tractors  are  used  are 
given. 

What  these  investigations  show  on  this 
point  is  well  illustrated  by  the  results  of 
three  investigations  conducted  during  the 
past  year  and  one-half  by  the  U.  S.  Depart- 
ment of  Agriculture  in  three  different  sec- 
tions of  the  country.  H.  R.  ToUey,  who 
had  direct  charge  of  the  field  work,  ex- 
presses the  belief  that  the  results  obtained 
are  entirely  tj-pical  of  the  distribution  of 
tractors  on  the  farms  of  the  regions  where 
the  investigations  were  conducted. 

The  southern  investigation  covered  684  farms  on  which 
tractors  are  owned  in  the  States  of  Alabama,  Georgia. 
North  Carolina,  South  Carolina  and  Tennessee;  the  corn 


Total 

Alabama    945 

Arizona    523 

Arkansas    1,663 

California    9,008 

Colorado    2,681 

Connecticut    467 

Delaware    354 

Florida    1,166 

Georgia    2,852 

Idaho    1,000 

Illinois    13,993 

Indiana    8,081 

Iowa    8,981 

Kansas    8,615 

Kentucky    1,892 

Louisiana    2,197 

Maine    675 

Maryland    1,431 

Massachusetts    951 


TABLE  3 
Ford  Tractor  Sales  by  States,  to  Dealers 

1917-18— Jan.    1,    1922 

Total 

Michigan     5,075 

Minnesota     6,838 

Mississippi    868 

Missouri    5,543 

Montana    1,356 

Nebraska    5,174 

Nevada    40 

New   Hampshire 246 

New  Jersey 1,768 

New    Mexico 367 

New    York 6,306 

North  Carolina 3,246 

North   Dakota 3,265 

Ohio    10,585 

Oklahoma    4,827 

Oregon    2,385 

Pennsylvania    6,036 

Rhode    Island 134 

South    Carolina 1,406 


Total 

South    Dakota 2,993 

Tennessee    2,(^72 

Texas     9,909 

Utah    756 

Vermont    454 

Virginia     2.724 

Washington    2,388 

West    Virginia 939 

Wisconsin    6,532 

Wyoming    589 

Sub-total    162,296 

Alaska    7 

District  of  Columbia...  65 

Hawaiian    Islands 49 

Mexico     328 

Grand   total 162,745 
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TABLE   4 

Showing  the   percentage   of  horse-hours  for  various  operations 

according   to   investigations  conducted    by  the   U.    S.  Department 
of  Agriculture  and   reported    in   1919  year  book. 

lowra  Illinois 

grain  and       corn  and  Wisconsin 

Operation                           stock  farm     hog  farm  dairy  farm 

Road   hauling 26                 20  13 

Farm    hauling 21                 22  35 

Plowing    3                 16  11 

Discing    8                 12  8 

Harrowing     6                   4  5 

Rolling    4  1 

Cultivating    corn 12                 11  6 

Cutting    grain 2                   1  2 

Hauling    manure 9                   4  8 

Other    work 13                   6  11 

Per  cent  total  work 

Two-horse  operations.  .      65                 57  58 

TABLE  5 

The  total  days  which   the  tractor  was   used  on  the  farm    and 
the  distribution  of  the  work  for  which   it  was  used. 

Corn  Wheat 

Southern     Belt  Belt 

Total  days  used  per  year 52.5       30.8  37.6 

Per  cent  home  work 93.0       85.0  87.4 

Per  cent  custom  work 7.0        15.0  12.6 

Per  cent  home  work  plowing ...  .     44.0        47.5  

Per  cent  home  work  other  draw- 
bar   work 36.0        42.4 

Per  cent  home  work  outwork. . .  .     20.0        12.1  8.0 
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Illinois,  Indiana  and  Ohio  and  the  investigation  in  the 
spring  wheat  belt  covered  354  farms  in  the  States  of  Okla- 
homa, Kansas  and  Nebraska.  In  commenting  on  this  Mr. 
ToUey  said:  "In  any  community  you  find  relatively  few 
tractors  on  farms  under  the  average  size 
of  farms  in  that  community." 

The  distribution  of  tractors  by  sizes  of 
farms  as  found  by  these  investigations  and 
the  distribution  of  farms  by  sizes  in  the 
states  listed  above  are  plotted  in  Figs.  2 
to  7,  inclusive.  Unfortunately  the  reports 
of  the  investigations  were  not  compiled  ac- 
cording to  the  sizes  of  farms  as  reported  by 
the  Bureau  of  Census.  These  charts  show 
that  there  is  a  distinct  correlation  between 
the  larger  farms  and  the  number  of  trac- 
tors, and  bear  out  the  contention  that  the 
smaller  farms  have  not  yet  been  motorized 
to  any  appreciable  extent.  This  would  also 
lead  to  the  conclusion  that  at  present  great- 
er results  can  be  secured  by  directing  sales 
efforts  towards  the  larger  farms  The  con- 
clusions regarding  future  developments  are 
left  for  the  reader  to  formulate. 

So  far  as  is  known  there  are  no  com- 
prehensive investigations  reported  making 
an  analysis  of  the  horsepower  hours  re- 
quired for  various  farm  operations  in  dif- 
ferent types  of  farming.  Lacking  specific 
information  the  best  course  is  to  make  use 
of  such  material  along  this  line  as  is  avail- 
able. In  the  1919  yearbook  of  the  I  S. 
Department  of  Agriculture  there  is  a  report 
of  an  investigation  of  the  horse-hours  re- 
quired for  various  operations  on  three 
farnxs.  A  summary  of  this  report  is  pre- 
sented in  Table  IV  which  gives  the  percent- 
age of  horse-hours  required  for  the  more 
important  operations.  The  percentage  re- 
ported for  plowing  on  the  Iowa  farm  is  low 
because    the    fall    plowing    was    done    with 


a  tractor  which  had  been  purchased  primarily  for  belt 
work.  While  the  figures  in  this  table  do  not  represent 
accurately  the  relative  amounts  of  power  required  for 
various  operations  they  are  accurate  enough  to  indicate 
what  problems  must  be  met.  Perhaps  the  most  surpris- 
ing fact  is  the  large  amount  of  2-horse  work  due  in 
no  small  measure  to  the  large  amount  of  farm  and  road 
hauling. 

Such  figures  as  these  raise  the  question  of  how  large 
a  percentage  of  farm  work  can  be  economically  done  with 
a  mechanical  motor  having  a  larger  working  capacity  than 
a  2-horse  team.  Upon  the  answer  to  this  question  depends, 
in  no  small  measure,  the  ultimate  types  of  tractors.  It 
should  be  pointed  out  that  generating  power  for  belt  work 
was  not  taken  into  consideration  in  this  investigation. 
Therefore  the  total  farm  power  requirements  are  greater 
than  indicated  by  the  reports. 

After  studying  the  farm  power  requirements  it  is  im- 
portant to  find  out  how  completely  farmers  are  using 
tractors.  Some  idea  of  this  can  be  gathered  from  the 
results  reported  in  Table  V  which  are  taken  from  the  re- 
ports of  the  three  investigations  conducted  by  the  U.  S. 
Department  of  Agriculture  previously  referred  to.  In 
comparing  this  with  the  data  in  Table  IV  it  is  found  that 
plowing  which  constitutes  less  than  20  per  cent  of  the 
farm  power  requirements  represents  over  40  per  cent  of 
the  tractor  use  and  other  soil  preparation  work  makes 
up  a  large  percentage  of  the  balance  exclusive  of  belt 
work.  While  the  U.  S.  Department  of  Agriculture  has 
reported  some  17  drawbar  and  15  belt  operations  for 
which  the  tractor  has  been  used  on  the  farm,  all  reports 
examined  in  the  preparation  of  this  article  clearly  indicate 
that  in  the  field  to-day  the  tractor  is  essentially  a  power 
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tor  industry  that  the  poijsibil- 
ities  for  the  use  of  the  tractor 
in  industry  are  much  larger 
than  have  yet  been  realized. 
For  example,  it  is  reported 
that  the  Ford  Motor  Co.  ha.s 
instituted  an  intensive  tractor 
drive  in  the  industrial  field. 
Unfortunately  we  have  not 
been  able  to  find  even  a  trace 
of  an  extensive  investigation 
of  tne  possibilitie.s  for  the  use 
of  the  tractor  in  this  impor- 
tant field. 

In  times  past,  which  can 
easily  be  rememVjered,  the  ex- 
port trade  has  taken  an  impor- 
tant part  of  American  tractor 
production.  Government  ex- 
port figures  are  as  follows: 


generator  for  soil  preparation  and  belt  work.  This  brings 
up  a  number  of  interesting  questions  including:  How 
far  can  the  present  type  of  tractor  go  in  meeting  the  farm 
power  requirements?  How  much  can  farm  practices  be 
changed  in  order  to  make  them  better  adapted  to  the 
present  types  of  tractors?  Can  a  combination  of  the  motor 
cultivator  and  tractor  as  now  built  meet  the  farm  power 
requirements?  If  so  can  the  small  farmer  afford  to  pur- 
chase both  machines?  What  field  is  there  for  the  gen- 
eral purpose  type  of  tractor? 

This  brief  presentation  of  some  of  the  results  which 
can  be  secured  from  a  formal  analysis  of  the  field  for  the 
tractor  in  American  agriculture  is  simply  an  appetizer 
which,  by  no  means,  exhausts  the  possibilities.  Numerous 
other  reports  are  available,  which  have  not  even  been 
referred  to.  Work  of  this  character  has  never  received 
the  public  support  to  which  it  is  entitled.  Our  agricul- 
tural colleges  and  the  U.  S.  Department  of  Agriculture 
could  do  more  extensive  work  if  the  necessaiy  funds  were 
available,  and  making  funds  available  for  such  work  de- 
pends in  no  small  measure  upon  popular  support.  Just 
think  what  it  would  mean  if  the  $365,000  appropriated  by 
the  present  Congress  for  free  seeds  had  been  appropriated 
for  farm  power  investigations. 

There  is  a  growing  belief  among  executives  of  the  trac- 


Xumber  Per  cent 

of  Tractors  Total 

Year                                         Exported  Production 

1917 14,854  23.6 

1918 36,351  26.7 

1919 19,693  11.9 

1920 29,143  14.4 

This  is  an  excellent  showing  when  the  unsettled  condi- 
tion of  the  exchange  situation  is  taken  into  consideration. 
The  officials  in  the  Department  of  Commerce  consider  the 
export  market  for  American  tractors  and  other  farm  ma- 
chinery of  sufficient  importance  to  appoint  a  man  whose 
special  duty  is  to  collect  and  disseminate  all  possible  in- 
formation regarding  export  demands  and  markets.  Re- 
ports are  now  coming  through  from  this  source.  In  addi- 
tion to  analyzing  the  foreign  market  the  Department  of 
Commerce  has  revised  the  export  list  so  that  complete 
information  will  be  available  in  the  future  regarding 
tractor  exports.  There  is  no  reason  why  this  government 
department  should  not  be  of  increasing  value  to  the  tractor 
manufacturer  and  render  material  assistance  in  opening 
up  the  foreign  markets.  Its  work  furnishes  an  excellent 
foundation  for  the  individual  manufacturer  to  build  his 
investigations  of  the  foreign  market  on. 


Magnetic  Tests  of  Chain 


THE  cross  links  of  non-skid  chains  are  case-hardened, 
so  as  to  be  able  to  withstand  the  wear  of  hard  roads. 
If  the  case  is  of  insufficient  depth  the  link  wears  out 
quickly,  whereas  if  it  is  too  deep  or  if  the  chain  has  been 
quenched  at  too  high  a  temperature  the  latter  is  too  brittle 
and  is  liable  to  break.  A  test  which  gives  a  check  on  the 
surface  hardness  and  brittleness  is  therefore  required, 
but  unfortunately  the  usual  hardness  tests,  such  as  the 
scleroscope  and  the  Brinell,  are  difficult  to  apply.  At  the 
plant  of  the  American  Chain  Co.  a  magnetic  method  of 
testing  the  properties  of  case-hardened  tire  chain  has  been 
applied  successfully,  and  an  account  of  the  method  was 
given  in  a  paper  read  by  A.  V.  de  Forest,  research  engi- 
neer of  the  company,  before  the  New  York  Section  of 
the  American  Society  for  Heat  Treating. 

Resistance  to  wear  and  resistance  to  shock  are  in  gen- 
eral inversely  proportional  to  each  other,  and  the  point 
of  maximum  usefulness  is  highly  indeterminate.  The  final 
test,  the  mileage  run  on  the  road,  is  so  subject  to  acci- 
dental variations  that  the  average  of  a  large  number  of 
records  must  be  considered.     If  the  depth  of  case  is  con- 


sidered the  only  variable,  if  the  chain  is  made  from  the 
same  wire  and  carburized  in  the  same  compound  at  the 
same  temperature  for  different  lengths  of  time  and  is 
quenched  from  the  same  temperature,  magnetic  readings 
are  obtained  which  are  proportional  to  the  depth  of  case. 
If  a  set  of  these  chains,  ranging  from  thin  case  to  thick. 
are  taken  off  after  the  first  to  break  has  worn  through,  it 
is  found  that  the  wear  is  very  closely  proportional  to  the 
magnetic  reading. 

When  the  chains  are  run  until  all  are  broken  it  is  found 
that  those  showing  the  lowest  and  the  highest  magnetic 
readings  give  about  the  same  mileage,  while  the  highest 
mileage  is  obtained  from  chains  giving  an  intermediate 
magnetic  reading.  The  softer  the  road,  the  lighter  the 
car  and  the  lower  the  speed  at  which  it  is  driven,  the  closer 
the  maximum  mileage  chain  will  be  to  the  deepest  case  or 
maximum  magnetic  reading  chain.  However,  this  hard 
chain  is  less  reliable,  and  under  severe  conditions  it  may 
break  after  a  few  miles  of  running.  The  magnetic  test, 
therefore,  is  used  to  determine  when  the  chain  has  the 
most  desirable  hardness,  as  determined  by  experience. 
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Air-Cooled  Engines  Subject  of  Wide- 
spread Current  Research 

Automotive  engineers  seek  most  efficient  method  of  direct  cooling. 
Problem  consists  largely  of  locating  hottest  points  on  combustion  cham- 
ber wall  and  providing  effective  cooling  for  them.  Franklin  has  made 
careful   studies.     General   Motors   copper-cooled   car   nears   production. 

By   J.    Edward    Schipper 


WITHIN  the  last  two  years  there  has  arisen  a  great 
deal  of  interest  in  air-cooled  engines.  This  in- 
terest has  not  been  confined  to  engineering  circles 
alone,  but  has  spread  to  all  branches  of  the  industry  and 
also  in  some  degree  to  the  general  public.  With  the  ex- 
ception of  the  motor  boat  and  possibly  also  the  tractor, 
there  is  not  a  branch  of  the  automotive  industry  which  has 
not  felt  in  some  degree  the  influence  of  air-cooling  research. 
The  situation  with  respect  to  air-cooled  engines  to-day 
is  rather  indefinite.  It  is  certain  that  we  are  on  the  eve 
of  a  period  of  air-cooled  automobile  manufacture  to  a 
degree  which  is  far  in  excess  of  what  would  have  been 
believed  possible  5  years  ago.  We  have  among  the  fore- 
most engineers  of  the  country  all  shades  of  opinion  re- 
garding the  subject,  from  one  extreme  where  the  belief 
exists  that  the  air-cooled  engine  will  eventually  practically 
displace  the  water-cooled  for  automobile  use,  all  the  way 
down  to  the  prediction  of  others  that  an  attempt  to  use 
air-cooling  for  commercially  manufactured  automobiles 
will  result  in  dismal  failures.  As  in  all  such  developments 
and  as   generally   happens   with   such   a  wide   range   of 
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POSITIONS  OF  THERMO  COUPLES 

!f'0lJ~Curves  plotted   as   the   result  of  temperature  measurements 

on  the   Franklin   engine,   as   described   >n   text.     These  temperatures 

are   taken   down   the   side   of  the   cylinder   in    nine    positions 


opinion,  the  truth  probably  lies  somewhere  between  these 
two  extremes. 

As  regards  small  units,  we  have  been  successfully  using 
air-cooled  engines  for  stationary  lighting  plants  and  motor- 
cycles. In  large  units,  we  have  had  successful  airplanes 
which  have  operated  with  air-cooled  engines  with  cylinder 
bores  well  above  what  would  be  required  for  automobile 
use.  However,  in  aircraft  work  the  tremendous  air  ve- 
locity is  available  for  forced  cooling,  which  somewhat 
modifies  the  conclusions  which  can  be  drawn  from  these 
successes  insofar  as  applying  them  to  automobile  practice 
is  concerned.  We  have  one  automobile  engine  which  has 
been  successfully  air-cooled  from  the  time  of  its  inception 
and  two  or  three  other  makes  which  have  also  been  success- 
fully air-cooled  in  this  country,  and  some  smaller  air-cooled 
cars  which  have  given  good  service  abroad. 

From  an  engineering  standpoint,  the  prospect  of  the 
next  three  years  in  air-cooled  development  is  entrancing. 
Regardless  of  the  results  accomplished  and  whether  or  not 
air-cooling  comes  into  its  own  during  the  next  few  years, 
it  is  certain  that  it  will  leave  its  imprint  on  all  engine  de- 
signs, whether  cooling  is  by  air  or  water.  As  one  engineer 
put  it  recently  in  a  discussion  of  this  subject  at  a  meeting 
of  the  Society  of  Automotive  Engineers,  progress  in  air- 
cooling  will  probably  result  in  better  water-cooled  engines. 

Whether  or  not  air-cooling  is  to  be  successful  depends  on 
whether  it  is  possible  to  secure  the  same  economy,  quiet- 
ness of  operation  and  continuity  of  performance  as  with 
water-cooling.  The  power  output  per  unit  of  displacement 
depends  on  compression  ratio  to  a  large  degree.  The  allow- 
able compression  ratio  depends  very  largely  on  the  effi- 
ciency of  cooling  and  the  ability  to  eliminate  hot  spots  in 
the  combustion  chamber.  Consequently,  with  air-cooling, 
it  is  necessary  that  the  hot  points  in  the  cylinder  be  located 
and  dealt  with  in  such  a  way  that  the  temperatures  of  these 
points  do  not  rise  to  a  degree  sufficient  to  reduce  the  allow- 
able compression  and,  consequently,  to  correspondingly  re- 
duce the  output. 

In  considering  the  power  output  of  an  air-cooled  engine, 
it  is  necessary  to  consider  the  net  output  secured  by  de- 
ducting the  power  consumption  of  the  cooling  fan,  and  one 
of  the  objections  generally  offered  against  the  air-cooled 
engine  is  the  fact  that  this  output  runs  up  very  fast  with 
increase  in  speed. 

Very  extensive  research  work  witlj  a  view  of  the  further 
development  of  the  air-cooling  system  has  been  done  by 
the  H.  H.  Franklin  Mfg.  Co.  The  Franklin  engine  is 
cooled  by  a  positive  current  of  air  through  a  jacket  sur- 
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Fig.    2 — Temperatures    taken    on    Franklin    cylinder    head    at    equal 

distances  of  1/4   in.  from   the  outside   of  the    wall  and  7/16  in.   below 

the  top   of  the  cylinder  head 


rounding  the  cylinders.  The  cooling  air  comes  in  intimate 
contact  with  sheet  metal  fins  cast  into  the  cylinder  wall. 
The  valves  and  the  spark  plug  boss  are  in  the  head,  which 
has  no  cooling  fins.  Naturally,  the  cylinder  head  is  the 
part  which  attains  the  highest  temperature  in  operation, 
because  it  has  only  a  comparatively  small  cooling  area  and 
is  in  contact  with  the  burning  gases  throughout  the  power 
stroke. 

In  the  research  work  carried  out  by  the  Franklin  com- 
pany, temperatures  were  measured  at  several  points  on  the 
cylinder  head,  all  around  the  circumference  of  the  head 
and  along  the  length  of  the  cylinder  casting  both  on  the 
sides  of  the  engine  and  between  the  cylinders,  so  that 
curves  of  temperature  variation  could  be  plotted  for  prac- 
tically the  whole  cylinder.  The  temperature  of  any  point 
in  the  cylinder  wall  varies  with  the  conditions  of  operation 
of  the  engine ;  that  is,  with  the  crankshaft  speed,  the  spark 
timing,  the  horsepower  output,  the  richness  of  the  charge, 
etc.,  of  course,  the  highest  temperatures  occur  under  the 
condition  of  full  throttle  operation,  and  this  is  the  con- 
dition under  which  the  research  work  was  carried  out. 

Temperature  measurements  were  made  by  means  of  the 
Leeds  &  Northrup  potentiometer  system.  This  has  been 
used  extensively  in  the  past  for  the  measurement  of  tem- 
peratures in  the  heat  treatment  of  steel.  At  first  some 
difficulty  was  experienced  in  getting  results  to  agree,  but 
these  were  overcome  and  results  can  now  be  duplicared 
with  only  an  insignificant  error.  In  order  to  be  able  to 
accurately  define  the  conditions  of  engine  operation,  it  was 
necessary  to  provide  means  for  measuring  the  air  and  fuel 
entering  the  engine. 

For  measuring  the  air  use  is  made  of  a  Venturi  tube 
type  of  air  meter.  All  of  the  air  entering  the  engine  is 
passed  through  a  venturi  tube  of  suitable  size,  the  static 
and  dynamic  pressure  of  the  air  at  the  throat  of  the  tube 
are  measured  by  means  of  water  columns,  and  from  these 
pressures  the  speed  of  the  air  through  the  throat  is  cal- 
culated. In  conjunction  with  the  area  of  the  throat,  the 
temperature  and  the  barometer  reading,  this  gives  the 


weight  of  air  passing  per  unit  time. 
This  air  meter  is  clearly  seen  in  one 
of  the  illustrations  herewith.  An 
air  meter  of  this  type  is  quite  simple 
to  construct,  and  as  it  has  no  mov- 
ing parts,  it  cannot  get  out  of  order. 
Some  of  the  curves  plotted  from 
the  results  of  the  temperature  mea.s- 
urements  are  reproduced  herewith, 
Fig.  1.  One  of  the  charts  shows  the 
variation  of  temperatures  down  the 
side  of  the  cylinder  in  nine  positions 
1  in.  apart,  the  first  position  being 
1  in.  below  the  top  face  of  the  cylin- 
der head.  There  are  two  sets  of 
curves,  the  full-lined  curves  giving 
the  temperatures  in  line  with  the 
axis  of  the  engine,  or,  in  other  words, 
between  adjacent  cylinders,  whereas 
the  dotted  line  curves  give  the  tem- 
peratures at  the  side  of  the  cylinder 
or  perpendicular  to  the  engine  axis. 
In  this  case  the  temperatures  were 
measured  on  cylinder  No.  1  on  the 
exhaust  side  and  in  the  rear.  All 
joints  of  thermo-couples  were  placed 
within  1/16  in.  of  the  inner  surface 
of  the  cylinder  wall.  It  will  be  noted 
that  all  curves  of  the  same  kind  fol- 
low some  definite  law.  The  highest 
temperature  reached  by  any  part  of 
the  cylinder  wall  with  which  the 
piston  comes  in  contact  is  substantially  500  deg.  Fahr. 
The  temperature  drops  very  rapidly  from  the  top  of 
the  cylinder  to  a  point  about  1  in.  below  the  begin- 
ning of  the  stroke,  but  there  is  comparatively  little  drop 
from  this  point  down  to  the  end  of  the  stroke.  That  the 
temperature  of  the  wall  in  the  axis  of  the  engine  is  slightly 
higher  than  at  right  angles  thereto  may  be  due  either  to 
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3 — Plan    view   and    sectional   elevation   of   cylinder   used    In   the 
A.  passenger  car  described  in  S.   D.   Heron's   paper  before  the 
Society  of  Automotive  Engineers 
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pjg.    4 — Power   curves   showing   the   brake   horsepower   developed    at 

various    engine    speeds    up    to    4,000    r.p.m.    on    the    Barr    &     Stroud 

single    sleeve    valve,    air-cooled    engine 

radiation  effects  from  the  adjacent  cylinder  or  to  the  fact 
that  the  jacket  space  in  the  fore  and  aft  direction  is 
somewhat  shallower  than  in  the  transverse  direction. 

It  is  quite  obvious  from  this  chart  that  the  average  wall 
temperature  of  an  air-cooled  engine  is  materially  higher 
than  that  of  a  water-cooled  engine,  as  the  latter  cannot 
be  much  above  212  deg.  at  1/16  in,  from  the  inner  surface 
of  the  cylinder  wall.  The  Franklin  company  made  experi- 
ments with  an  engine  in  which  the  cooling  wall  tempera- 
ture was  gradually  decreased  to  about  212  deg.  by  increas- 
ing the  intensity  of  the  cooling  action,  and  found  that  the 
efficiency  of  the  engine  from  the  standpoint  of  fuel  con- 
sumption decreased  with  the  wall  temperature  from  400 
deg.  down. 

The  other  chart.  Fig.  2,  shows  the  temperatures  around 
the  cylinder  head,  ten  thermo-couples  being  inserted  at 
equal  angular  intervals  V4  in.  from  the  outside  of  the  wall 
and  7/16  in.  below  the  top  of  the  cylinder  head.  As  might 
be  expected,  the  cylinder  head  is  much  hotter  on  the  ex- 
haust than  on  the  inlet  side.  It  will  be  noticed  that  the 
extreme  temperature  of  the  outer  circumference  of  the 
head  is  about  65  deg.  Fahr. 
Undoubtedly,  some  parts  of 
the  head  get  still  hotter  than 
this.  The  head,  naturally,  is 
the  most  difficult  part  to  cool, 
owing  to  the  fact  that  it  is 
subjected  to  the  action  of  the 
hot  gases  for  the  greatest 
length  of  time  and  that  the 
amount  of  cooling  surface  in 
proportion  to  the  area  in  con- 
tact with  the  hot  gases  is 
much  smaller  than  for  the 
side  wall  of  the  cylinder. 

It  was  pointed  out  above 
that  the  working  temperature 
of  the  air-cooled  cylinder  wall 
is  materially  higher  than  that 
of  water-cooled  cylinder  walls, 
and  this  point  is  borne  out  by 
the  fact  that  the  Franklin 
company  recommend  the  use 
of  cylinder  oil  with  a  specially 
high  fire  te.st. 

In  all  tests,  it  is  endeavored 


to  duplicate  road  cooling  performance,  which  can  be  done 
by  measuring  the  air  pressure  at  the  inlet  and  outlet  of 
the  jacket.  The  temperature  of  the  cooling  air  is  meas- 
ured as  it  enters  and  leaves  the  cooling  jacket  with 
carefully  calibrated  long  distance  thermometers.  It  has 
been  found  that  for  full  throttle  conditions  it  is  neces- 
sary to  use  9  10  cu.  ft.  of  air  per  sec.  per  brake  horse- 
power, and  the  air  then  is  raised  in  temperature  about 
100  deg.  Fahr.  With  the  aid  of  the  venturi  air  meter 
and  the  calibrated  fuel  tank,  it  has  been  possible  to 
measure  the  volumetric  efficiency  of  the  engine  at 
various  conditions  of  carbureter  setting,  suction  yoke 
(inlet  manifold)  arrangement  and  camshaft  setting.  It 
has  been  possible  to  also  study  the  effect  of  temperature 
changes  on  the  volumetric  efficiency. 

It  has  been  found  that  the  maximum  power  is  obtained 
with  a  mixture  ratio  of  12  to  1  and  the  maximum  econ- 
omy with  a  ratio  of  about  17  to  1,  which  results  agree  very 
closely  with  those  obtained  by  others  with  water-cooled 
engines.  In  the  temperature  explorations  thermo-couples 
have  been  placed  even  in  the  tip  of  the  center  electrode  of 
the  spark  plug  and  in  the  inlet  and  exhaust  valve  heads. 
It  has  been  found  that  the  maximum  economy  is  obtained 
from  the  engine  with  a  maximum  combustion  chamber 
temperature  of  550  deg.  Fahr.  and  that  the  engine  runs 
under  these  conditions  without  any  signs  of  stress  from 
either  heat  effects  or  mechanical  loads.  As  a  result  of  this 
research  work,  the  Franklin  company  has  been  enabled  to 
materially  increase  the  compression  ratio  of  its  engines. 
In  the  words  of  Mr.  Grimes,  research  engineer  of  the 
Franklin  company:  "Neither  the  compression  ratio,  volu- 
metric efficiency  nor  cylinder  head  temperature  can  alone 
convey  any  definite  meaning  even  to  the  engineer  who  must 
realize  that  the  indicated  horsepower  is  a  function  of  the 
weight  of  the  compressed  volume  and  its  pressure  at  the 
time  of  ignition." 

The  pressure  alone  is  limited  by  the  cylinder  head  tem- 
perature, whereas  the  compressed  volume  is  limited  by  the 
ability  of  the  cylinder  to  disperse  the  heat  absorbed  by 
its  walls  and  thus  remain  at  all  times  below  the  preignition 
point.  The  compromise  of  the  three  factors  was  decided 
upon  a  gasoline  economy  basis. 

The  preignition  limit  of  cylinder  head  temperature  must 
never  be  exceeded.  The  volumetric  efficiency  is  then  de- 
veloped to  the  greatest  value  that  will  produce  a  uniform 
compression  throughout  the  speed   range  of  the  engine. 


Fig.    5 — Dynamometer    stand 
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Should  this  uniform  compression  value  cause  preignition, 
the  combustion  space  is  then  increased  by  the  use  of  shims 
until  preignition  is  eliminated.  This  procedure  has  in- 
variably resulted  in  excellent  economy,  no  small  part  of 
which  is  due  to  the  use  of  a  hot  cylinder  head  which  is 
of  great  assistance  in  burning  the  low  grade  fuels  of 
to-da\'. 

Little  or  nothing  has  as  yet  been  disclosed  by  the  Gen- 
eral Motors  Co.  regarding  research  work  on  the  copper- 
cooled  car.  In  all  probability,  this  car  will  find  its  way 
on  the  market  during  the  fall  of  1922.  After  that  time, 
some  very  interesting  facts  will  probably  be  brought  to 
light  on  the  development  work  behind  this  new  air-cooled 
product.  It  is  generally  kno\\Ti,  however,  through  the 
trade  that  the  two  big  developments  behind  this  project 
have  been  the  discover}'  of  means  of  amalgamating  copper 
and  iron  in  such  a  way  that  copper  ribbing  can  be  used 
for  the  cooling  fins  and  the  machine  which  has  been  devel- 
oped for  crimping  the  copper  so  that  the  ribs  taper  in 
depth  in  such  a  way  that  the  cylinders  can  be  brought  ver>' 
closely  together  without  overlapping  the  cooling  fins  to 
any  extent,  if  at  all.  The  heat  conductivity  of  rolled  copper 
is  approximately  2..3o  times  that  of  cast  iron.  Based  on 
a  figure  of  1000  for  silver,  rolled  copper  has  a  conductivity 
of  845  as  against  359  for  cast  iron  <^Kentj.  With  the  cop- 
per fins,  therefore,  a  greater  amount  of  heat  will  be  con- 
ducted from  the  combustion  chamber  walls  in  a  given 
amount  of  time  for  a  given  area  of  cooling  surface.  To 
put  this  in  another  way,  if  the  cylinder  size  is  fixed  for 
cast  iron  by  the  ability  to  remove  the  requisite  number  of 
heat  units  per  unit  of  time  with  cast  iron,  this  cylinder 
size  will  not  be  as  large  as  that  which  can  be  taken  care 
of  by  the  same  proportionate  heat  removal  with  the  copper 
fins. 

S.  D.  Heron,  in  his  paper  on  some  aspects  of  air-cooled 
cylinder  design  and  developments,  presented  before  the 
Dayton  Section  of  the  Society  of  Automotive  Engineers 
recently,  stated  that  investigation  has  shown  that  for 
everj'  brake  horsepower  developed,  an  average  of  approx- 
imately 0.6  hp.  or  25  B.t.u.  per  min.  has  to  be  dissipated 
directly  to  the  cooling  air  or  the  external  surface  of  the 
cylinder.  In  addition,  he  states,  0.4  to  0.5  hp.  has  to  be 
dissipated  by  the  oil,  by  conduction  to  and  radiation  from 
the  crankcase  and  similar  means.  The  amount  of  heat 
absorbed  by  the  oil  will  depend  largely  upon  the  amount 
reaching  the  cylinder  and  the  piston  walls  and  the  facilities 
for  cooling  the  oil.     Power  output,  fuel  consumption  and 


Fig.  6 — Venturi  measuring  device  used  in   tests  on  Franklin   engines 


Fig.  7 — Two-c/linder,   horizontal  opposed    air-cooled   engine   used  by 
Buda    Co.   for   propelling    Its    rail    car 

cylinder  wall  temperatures  such  as  are  quoted  herein,  are 
dependent  upon  liberal  splash  lubrication  and  the  resultant 
oil  cooling.  This  leads  him  to  the  following  three  conclu- 
sions, which  are  required  for  a  design  of  a  cylinder  with 
high  output  ('for  aircraft  work)  : 

1 — It  must  develop  a  volumetric  efl!iciency  of  80  to  85 
per  cent. 

2 — It  must  produce  a  brake  mean  effective  pressure  of 
at  least  130  lb.  per  sq.  in.  at  the  normal  speed  on  a  maxi- 
mum fuel  consumption  of  .56  lb.  per  b.  hp.  hr. 

3 — It  must  dissipate  25  B.t.u.  per  min.  per  b.  hp.  from 
the  external  cooling  surfaces  of  the  cylinder,  this  heat 
to  be  dissipated  so  that  the  maximum  temperature  of  any 
portion  of  the  exterior  of  the  cylinder  wall  does  not  exceed 
550  deg.  Fahr.,  and  it  is  preferable  that  it  be  lower.  In 
addition,  the  mean  temperature  of  the  exterior  of  the 
cylinder  walls  should  not  exceed  350  deg.  Fahr.  To  pro- 
duce a  layout  that  fulfills  the  standard  requirements,  it 
is  necessary  that  heat  flow  be  the  primary-  point  in  mind 
during  design. 

Mr.  Heron,  in  his  paper,  is,  of  course,  speaking  largely 
of  aircraft  practice.  Nevertheless,  much  of  what  he  gives 
in  his  paper  is  applicable  to  automobile  as  well  as  airplane 
practice.  He  cites,  as  an  example  of  what  may  be  accom- 
plished in  the  way  of  automobile  engine  cooling  with  small 
air  supply,  the  British  B.  S.  A.  light  car,  the  cylinder  of 
which  is  illustrated  in  Fig.  3.  This  car  has  a  90-deg.. 
two-cylinder  V-engine  of  66  cu.  in.  capacity  and  is  cooled 
entirely  by  natural  draft,  no  fan  being  employed.  One 
of  the  early  engines  was  fitted  to  a  rar  weighing  1500  lb., 
including  passengers  and  regular  equipment,  and  road  tests 
of  the  cylinder  temperature  under  these  conditions  are 
interesting.  Climbing  a  hill  rising  1200  ft.  in  2^2  miles, 
the  temperature  at  T-H,  Fig  3,  the  hottest  part  of  the  hot- 
test cylinder,  was  310  deg.  Fahr.  above  the  air  temper- 
ature at  the  start  of  the  ascent  and  495  deg.  Fahr. 
at  the  finish.  This  ascent  was  taken  on  the  run 
with  the  engine  at  normal  temperature  and  was  made  in 
a  following  wind  in  11  min.  There  is  little  question  that 
the  heat  storage  capacity  of  the  cylinders  is  of  consider- 
able importance  in  preventing  overheating  under  such  con- 
ditions, as  prevailed  in  this  test. 

The  heat  storage  capacity  of  a  water-cooled  car  engine 
having  a  large  quantity  of  water  in  the  jackets  and  the 
radiator,  in  this  sense  a  heat  accumulator,  is  known  to  be 
of  advantage  in  preventing  boiling  in  mountainous  coun- 
tries. This  is  a  parallel  tending  to  show  the  similar  ad- 
vantage of  thick,  hea\T  cylinders  for  air-cooled  cars. 
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A  great  many  lessons  which  have  been  learned  in  the 
motorcycle  field  where  small  bore  engines  are,  of  course, 
prevalent,  and  also  the  results  of  experiments  in  the  sta- 
tionary lighting  plant  field  may  be  applied  to  larger  cylin- 
ders. While  it  is  true  that  in  the  automobile  field  metals 
other  than  cast  iron  have  been  experimented  with  exten- 
sively for  air-cooling  only  lately,  these  experiments  have 
been  going  on  for  some  time  in  the  motorcycle  field. 

William  S.  Harley,  of  the  Harley-Davidson  Motor  Co. 
states  that  his  concern  has  done  experimental  work  with 
other  metals  than  cast  iron  and  in  this  connection  has 
tried  aluminum,  brass  and  steel.  In  his  experimental  work 
with  aluminum  cylinders,  he  has  made  new  patterns  hav- 
ing cylinders  with  cast-in  bronze  valve  seats.  He  has  tried 
them  both  with  and  without  sleeves  and  after  experimental 
work  covering  a  period  of  a  couple  of  months,  finally 
dropped  the  matter.  He  states  that  they  did  not  have  very 
satisfactory  results  with  these  cylinders,  but  realizes  that 
there  are  many  phases  to  the  problem  which  they  did  not 
go  into.  The  results  he  got  from  these  tests  were  largely 
inconclusive,  but  from  his  experience  with  other  metals 
he  is  inclined  to  think  that  cast  iron  is  the  best  material 
for  air-cooled  cylinders. 

A  NUMBER  of  years  ago  motorcycle  engines  were 
built  with  copper  cooling  fins  on  cast  iron  cylin- 
ders. The  Orient  motor  built  at  Waltham,  Mass.,  was  of 
this  type.  Harley-Davidson  have  built  an  experimental 
motor  with  3-7/16  in.  bore  by  4  in,  stroke.  This  engine, 
Mr.  Harley  states,  is  working  very  successfully  and  he 
believes  that  on  automobiles,  larger  bores  than  this  could 
be  used  as  they  have  greater  possibilites  of  more  regular 
and  more  efficient  cooling. 

Barr  &  Stroud,  Ltd.,  of  Glasgow,  are  manufacturing  a 
single  cylinder,  sleeve  valve  motorcycle  with  air-cooling 
which  shows  a  great  deal  of  promise  and  some  extraor- 
dinary performance  features.  Fig.  4  is  a  horsepower 
curve  of  this  engine.  It  is  rated  at  3  hp.  and  has  a  dis- 
placement of  350  cc.  with  70  mm.  bore  and  90.5  mm.  stroke. 
The  compression  ratio  in  this  engine  is  four  to  one.  This 
engine  operates  upon  the  same  cycle  as  the  well-known 
Argyle  single  sleeve,  which  is  familiar  to  our  readers. 

Another  interesting  sidelight  upon  the  compression  ratio 
problem  is  furnished  by  N.  J.  Harkless,  Engineer  Railroad 
Dept.,  of  the  Buda  Co.  The  Buda  Co.  has  been  building 
a  two-cylinder,  opposed  air-cooled  engine  for  a  number 
of  years.  These  engines  are  used  in  connection  with  rail- 
way motor  cars  for  section  gangs.  In  this  engine,  the 
compression  ratio  is  31/2  to  1,  which  has  been  found  most 
practical  for  this  purpose.  There  is  no  cooling  means 
other  than  a  fan  flywheel,  which  is  not  very  effective  in 
assisting  in  cooling.  These  engine,  are  built  in  three  sizes, 
a  4%  by  41/2  bore  and  stroke,  4  by  A  and  31/2  by  3y2  in. 
Although  a  heavy  grade  will  overheat  these  engines  when 
pulling  heavy  loads,  in  general  the  engines  do  not  over- 
heat. With  these  cars,  runs  of  200  and  250  miles  per 
day  with  average  speeds  of  30  to  35  miles  per  hr.  are 
common.  In  these  runs,  the  only  stops  are  at  lunch  time 
and  to  set  off  for  trains.  On  this  type  of  run,  no  over- 
heating I's  experienced,  as  the  load  is  very  light,  with  3 
to  4  men,  and  the  speed  high  enough  for  sufficient  air  draft 
for  cooling. 

A  general  survey  of  the  present  situation  seems  to  in- 
dicate that  the  cast  iron  cylinder  remains  supreme  in  spite 
of  the  fact  that  experimenters  have  dabbled  very  heavily 
in  aluminum,  the  copper  alloys,  etc.  The  possibilities  of 
using  metals  of  higher  conductivity  for  cooling  fins  on 
cast  iron  cylinders  have  not  been  exhausted.  This  has 
been  and  is  being  done  as,  for  instance,  in  the  General 
Motors  copper-cooled  car. 

Henry  M.  Crane,  however,  states  that  recent  research 


on  air-cooling  seems  to  indicate  that  other  design  factors 
may  be  of  such  importance  that  the  use  of  other  metals 
than  iron  for  ribs  may  not  be  necessary.  Going  further 
on  this  subject,  Mr.  Crane  states  that  he  doubts  the 
economical  value  of  air-cooling  in  automotive  engines  for 
anything  but  very  moderate  horsepower.  The  cost  of 
operation  and  upkeep,  he  says,  is  high  comparing  these 
items  to  well-designed,  water-cooled  engines. 

To  look  again  at  the  negative  side,  the  composite  case 
against  the  air  cooled  engine  for  automobile  work  seems 
to  be  something  along  the  following  lines : 

With  water  we  have  a  fixed  operating  temperature.  The 
temperature  at  which  the  engine  operates  can  be  pre- 
determined. With  air,  many  engineers  claim  it  is  not 
fixed,  and  may  vary  to  a  considerable  range. 

A  practical  objection  which  is  often  advanced  against 
the  air-cooled  car  is  that  it  is  diflfcult  to  make  it  quiet. 
It  is  claimed  that  the  ribs  on  an  air-cooled  engine  are 
conductors  of  both  heat  and  sound.  Because  of  the  higher 
temperature  of  the  air-cooled  engine,  greater  clearances 
are  necessary.  With  water-cooling,  it  is  claimed  that  the 
clearances  can  be  fixed  more  definitely  because  we  can  fix 
the  operating  tempera.tures  of  the  water-cooled  engine. 
This  applies  to  valve  mechanism  as  well  as  other  parts. 
The  greater  difference  in  expansion  due  to  the  increased 
temperature  of  the  air-cooled  engine  accounts  for  this. 

In  criticizing  the  air-cooled  car,  one  prominent  water- 
cooling  advocate  recently  stated  that  improving  road  con- 
ditions throughout  the  country  are  forcing  better  per- 
formance and  ability  to  run  continuously  at  higher  speeds, 
which  is  a  difficult  condition  for  the  air-cooled  car  to  meet. 
He  states  that  it  is  only  possible  to  remove  a  limited  num- 
ber of  B.t.u.  per  min.  from  the  combustion  chamber  walls. 
The  distance  through  metal  through  which  heat  must  be 
transferred  on  a  water-cooled  car  is  very  slight.  There 
are  no  cooling  fins  necessary  and  the  thickness  of  the 
copper  in  the  radiator  is  so  slight  that  heat  transfer  is 
very  rapid.  On  the  other  hand,  he  states  that  the  cross- 
sectional  area  available  to  remove  heat  through  the  wall 
is  greater  in  the  water-cooled  engine  than  in  the  air-cooled. 
In  the  water-cooled  engine,  there  is  100  per  cent  cross- 
section,  whereas  with  the  cooling  fins,  part  of  this  is  lost. 

REGARDING  the  weight  situation,  this  same  engi- 
neer states  that  it  is  doubtful  whether  the  air- 
cooled  car,  in  spite  of  its  absence  of  radiator,  saves  any 
weight  as  compared  with  the  water-cooled  because  of  the* 
weight  of  the  air  fan  apparatus  and  also  because  of  the 
necessity  for  leaving  space  for  the  cooling  fans.  He- 
claims  that  this  makes  necessary  a  longer  crankshaft 
and  crankcase. 

Regarding  the  efficiency  of  cooling,  he  states  that  the- 
air-cooled  engine  is  apt  to  be  too  cold  in  cold  weather  and 
too  warm  in  warm  weather.  With  water-cooled,  it  is  pos- 
sible to  design  the  engine  for  212  deg.  Fahr.  and  keep  it 
at  that  temperature  regardless  of  atmospheric  conditions. 
A  further  objection  advanced  is  that  the  oil  temperature 
is  higher  in  the  air-cooled  engine. 

With  all  of  these  objections,  nevertheless,  the  air-cooled 
car  is  rapidly  advancing  to  the  point  where  we  are  going 
to  see  it  marketed  commercially  through  our  automobile 
salesrooms,  and  there  will  shortly  be  numbers  of  them 
on  the  road.  When  the  first  of  the  production  cars  are 
out  on  the  road,  they  are  going  to  be  scanned  eagerly  by 
engineers  of  both  water-cooled  and  air-cooled  leaning,  and 
opportunity  is  going  to  be  afforded  for  some  very  interest- 
ing and  instructive  debates  on  the  subject.  It  is  certain 
that  the  last  three  years  have  seen  some  material  advances 
in  air-cooled  engines  for  all  fields  of  automotive  use  and 
we  are  standing  on  the  threshold  of  some  of  the  industries'" 
most  interesting  developments  in  this  field. 
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Automotive  Engineering  Development 
Rests  Largely  on  Fuel  Research 

Dependence  upon  foreign  fuel  supplies  increases  with  decline  of  domestic 
reserves.  Gasoline  substitutes,  especially  alcohol,  are  already  extensively 
used  in  other  countries,  but  are  not  available  in  significant  quantities  in 
this  country.  Cracking  processes  being  developed.  Fuel  volatility  affects 
utility.    Work  of  Ricardo  and  of  Kettering  and  his  associates  is  important. 

By  Herbert  Chase 
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RESEARCH  work  pertaining  to  fuel  suitable  for 
automotive  uses  has  brought  into  prominence 
many  facts  of  far  reaching  import  to  the  automo- 
tive industry.  Among  the  important  facts  established 
in  this  connection  the  following  need  emphasis : 

1.  Conservation  of  motor  fuel  resources  is  necessary 
to  prevent  rapid  depletion  of  the  domestic  reserve.  This 
country  is  already  dependent  to 

a  large  degree  upon  imports  of 
petroleum. 

2.  Gasoline  substitutes  are 
not  available  in  significant  quan- 
tities in  this  country,  though  the 
resource  exists  when  conditions 
warrant  its  development  on  a 
large  scale. 

3.  Alcohol  is  an  excellent  mo- 
tor fuel.  It  can  be  produced  in 
large  quantities  in  competition 
with  gasoline  in  many  foreign 
markets,  especially  as  a  by- 
product of  the  sugar  refining  in- 
dustry. Half  the  automotive  ve- 
hicles in  Cuba  are  reported  to  be 
using  alcohol  fuel  at  the  present 
time.  The  Philippines  can  be 
easily  made  independent  of  mo- 
tor fuel  imports  by  developing 
potential  alcohol  reserves. 

4.  The  use  of  fuel  alcohol  and 
blends  containing  it  is  of  impor- 
tance to  American  automotive 
manufacturers,  especially  ex- 
porters, because  such  fuels  are 
now  available  in  many  parts  of 
the  world,  even  to  some  extent 
in  this  country. 

5.  Alcohol  possesses  many  ad- 
tages  as  a  fuel.  Its  disadvantages  can  be  overcome  or 
neutralized  by  its  proper  preparation  and  by  adapting 
equipment  to  its  use. 

6.  Cracking  processes  in  which  the  yield  of  gasoline 
is  very  high  are  in  process  of  development.  Some  of  them 
give  promise  of  materially  increasing  the  available  sup- 
ply of  gasoline  from  the  crude,  but  none  save  the  Bur- 
ton process  have  yet  been  proven  successful  on  a  large 
commercial  scale. 

7.  It  has  been  proved  that  the  tendency  of  a  fuel  to 
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Fig.    1 — Diagram   of   the    process  of   manufac- 
ture   of    alcohol-ether    motor    fuel    from    by- 
products of  the   sugar   industry,   prepared   by 
Dr.   H.    I.   Cole 


ity  for  automotive  use.  Thermal  efficiency  is  largely  de- 
pendent upon  compression  pressure,  and  increases  with 
the  pressure.  Of  the  commoner  fuels  the  paraffines  det- 
onate at  the  lowest  pressures,  while  the  alcohols  with- 
stand the  highest  pressures  without  detonation.  The 
naphthenes  and  aromatic  are  between  the  two  in  this  re- 
spect.    Aromatics   are   next   to   alcohol   in   effectiveness. 

8.  The  volatility  of  a  fuel  is  of 
great  importance  as  affecting  its 
utility.  The  readiness  of  a  fuel 
to  vaporize  is  being  investigated, 
and  some  important  findings  in 
this  respect  are  given  in  the  fol- 
lowing pages. 

9.  All  fuels,  when  combined 
with  air  in  proper  proportions 
for  complete  combustion,  give  ap- 
proximately the  same  power  per 
unit  of  volume  when  used  at  the 
same  compression  pressure,  pro- 
viding detonation  does  not  occur. 

10.  The  fuel  economy  of  auto- 
motive vehicles  is  dependent 
upon  mixture  proportions,  uni- 
formity of  distribution,  ergine 
temperature,  frictional  losses 
and  many  other  factors,  several 
of  which  are  discussed  in  the 
following  pages. 

Among  the  outstanding  re- 
search activities  within  recent 
years  there  are  none  of  more 
importance  to  the  automotive  in- 
dustry than  those  relating  to  a 
study  of  motor  fuel  and  its  per- 
formance under  conditions  simu- 
lating those  encountered  in  use 
in  internal  combustion  engines. 
There  are  numerous  experimenters  in  this  field,  but  it 
is  probably  true  that  none  have,  so  far  as  the  pub- 
lic is  informed,  done  more  than  Harry  R.  Ricardo  and 
his  associates.  A  record  of  this  work  has  been  pub- 
lished in  these  columns  and  elsewhere  and  has  been  the 
subject  of  much  favorable  comment,  though  some  are 
disposed  to  criticize  some  of  the  methods  followed  and 
results  obtained.  The  Bureau  of  Standards,  General  Mo- 
tors Research  Corporation  and  the  International  Harves- 
ter   Co.    among    others,    have    done    much    commendable 
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detonate  is  of  great  importance  in  respect  to  its  suitabil-     work,    but  few   industrial   organizations   have   been  so 
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public  spirited  as  the  Asiatic  Petroleum  Co.,  for  whom 
much  of  Ricardo's  work  was  done,  in  permitting  publica- 
tion of  comprehensive  reports  on  the  work  done.  A  num- 
ber of  the  oil  companies  in  this  country  are  known  to  be 
conducting  research  work  on  fuels  and  lubricants,  but 
their  work  is,  for  the  most  part,  held  a  strict  trade  secret, 
so  that  few  but  themselves  benefit  from  whatever  re- 
sults are  obtained. 

Ricardo  appears  to  have  been  one  of  the  first  Euro- 
pean engineers  to  recognize  the  importance  of  the  ten- 
dency of  fuels  to  detonate  in  relation  to  the  effect  of 
this  characteristic  upon  their  suitability  for  use  in  inter- 
nal combustion  engines.  C.  F.  Kettering  and  his  asso- 
ciates had  been  giving  this  factor  much  study  and  had 
made  reports  in  which  various  classes  of  fuels  had  been 
arranged  in  order  in  respect  to  their  detonating  tendency, 
but  Ricardo's  reports  appear  to  have  been  the  first  pub- 
lished in  which  an  effort  was  made  to  assign  definite 
detorating  values  in  terms  of  a  fuel  of  known  value. 
Ricardo  demonstrated  experimentally  that  thermal  effi- 
ciency and  the  power  available  from  unit  volumes  of 
liquid  fuels  combined  with  air  in  chemically  correct  pro- 
portions for  complete  combustion  is,  within  2  per  cent, 
the  same  for  all  or  nearly  all  fuels,  when  these  fuels  are 
used  in  a  given  engine  with  given  expansion  ratio,  pro- 
viding the  compression  is  not  high  enough  to  cause  det- 
onation. Ricardo  investigated  numerous  other  fuel 
characteristics,  as  will  be  noted  under  various  heads 
below.  His  published  reports  are  among  the  most  com- 
prehensive which  have  come  to  our  notice,  and  are 
worthy  of  careful  study. 

It  is  proposed  in  the  following  pages  to  review  briefly 
under  about  a  dozen  different  heads  fuel  research  work 
which  is  now  known  to  be  in  progress  or  which  has  been 
in  progress  or  completed  within  about  18  months.  We 
shall  then  consider  the  combustion  of  fuel  under  several 
headings  and  follow  this  by  an  outline  of  engine  research 
and  development  in  relation  to  fuel  economy. 

The  Available  Supply  of  Liquid  Fuel 

In  spite  of  certain  temporary  quieting  factors  the  need 
for  conservation  of  the  liquid  fuel  resources  of  the  world 
becomes  more  and  more  apparent  to  those  who  give  the 
subject  study.  There  is  no  such  thing  as  an  "accurate" 
estimate  of  petroleum  reserves,  even  in  this  country  with 
its  relatively  excellent  geological  surveys — the  very  na- 
ture of  petroleum  occurrence  makes  exact  estimates  im- 
possible— but  the  basis  upon  which  resources  in  oil  can 
be  estimated  are  becoming  more  and  more  definite  as  a 
result  of  experience.  Following  the  methods  developed 
by  the  important  oil  companies  ut^  the  country  and  with 
the  full  co-operation  of  these  coirrpanies  and  independent 
geologists  the  U.  S.  Geological  Survey  completed  this 
year  a  new  survey  which  places  our  domestic  reserve  at 
nine  billion  barrels.  This  increases  the  previous  estimate 
by  nearly  70  per  cent,  but  the  total  remaining  supply  is 
small  in  relation  to  the  continually  increasing  annual 
demand  which  has  reached  a  total  of  about  a  half  billion 
barrels  for  this  country  alone.  Alreanv  some  20  per  cent 
of  our  domestic  petroleum  requirements  are  imported 
from  failing  sources  in  Mexico  and  tnere  is  reason  to 
question  whether  this  country  will  ever  again  be  able  to 
supply  its  need  from  domestic  fields. 

Investigations  as  to  foreign  supplies  which  may  in 
time  become  available  have  progressed  far  enough  to  in- 
dicate promising  possibilities,  but  reports  on  the  quan- 
tity of  petroleum  available  are  highly  speculative  and 
it  is  certain  that  many  years  will  elapse  before  reserves 
in  this  hemisphere,  but  outside  this  country,  are  devel- 
oped sufficiently  to  have  any  marked  effect  on  the  domes- 


tic market.  When  and  if  available  these  supplies  are 
certain  to  be  far  more  expensive  than  those  secured  at 
present  from  domestic   sources. 

There  is  consequently  need  for  much  research  to  de- 
termine how  great  reserves  of  shale  oil  can  be  made 
available  in  place  of  petroleum.  Work  along  this  line  is 
progressing  slowly  and  on  a  totally  inadequate  scale.  It 
is  evident  that  shale  oil  cannot  be  recovered  profitably 
in  competition  with  petroleum  until  the  price  of  the  latter 
has  reached  a  higher  level  than  it  has  ever  attained  in 
this  country,  and  then  a  mining  industry  comparable  in 
extent  to  the  coal  mining  industry  of  this  country  will 
be  required  to  supply  liquid  fuel  in  adequate  amount. 
Research  work  on  shale  oils  has  shown  clearly  that  a 
usable  motor  fuel  can  be  made  from  them,  but  much 
remains  to  be  done  in  research  and  development  work 
before  such  fuel  is  available  in  significant  quantities. 

Substitute  Fuels 

Aside  from  shale  oil  distillates,  the  possibilities  of 
other  substitutes  for  gasoline  are  not  promising  in  this 
country,  except  in  a  decidedly  limited  way  or  as  an  aux- 
iliary to  supplement  and  improve  gasoline.  The  advan- 
tages of  benzol,  toluol  and  other  coal  tar  products  as 
knock  deterrents  are  becoming  more  generally  appreci- 
ated, thanks  to  the  work  of  Kettering  and  his  associates, 
Ricardo  and  others,  but  the  quantity  of  such  products 
available,  even  if  all  the  bituminous  coal  mined  in  this 
country  were  treated  for  their  recovery,  is  extremely  small 
as  compared  to  the  total  demand  for  motor  fuel.  It  is  a 
physical  possibility  to  produce  alcohol  in  this  country  in 
quantities  sufficient  to  at  least  help  materially  the  sup- 
ply of  motor  fuel,  but  the  investment  necessary  in  the 
way  of  distillation  apparatus  would  be  enormous  and  the 
production  and  accumulation  of  sufficient  raw  material 
to  meet  such  a  demand  presents  such  a  problem  as  to 
make  its  practical  accomplishment  in  this  country  almost 
unthinkable  on  any  scale  comparable  in  respect  to  output 
with  that  of  the  present  petroleum  industry. 

In  countries  such  as  Cuba,  where  alcohol  can  be  made 
cheaply  and  in  quantities  sufficient  to  meet  the  national 
demand  for  motor  fuel  from  by-products  of  the  sugar 
industry  and  where  gasoline  is  relatively  expensive,  the 
problem  of  using  alcohol  fuel  is  of  immediate  interest 
and  importance  even  to  American  manufacturers,  for  it 
is  to  them  that  such  countries  look  for  automotive  equip- 
ment. Blended  fuels  in  which  alcohol  is  one  ingredient 
may  also  become  an  important  factor  in  our  domestic  mar- 
ket, consequently  an  investigation  of  their  performance  is 
worthy  of  close  study.  Much  experimental  work  is  now 
being  done  along  this  line,  as  we  shall  shortly  see,  but 
before  we  examine  the  data  concerning  the  use  of  alcohol 
a  few  items  regarding  substitute  fuels  in  which  alcohol 
is  one  component  will  be  given. 

Blended  Fuels 

In  Germany,  as  in  France  and  some  other  European 
countries,  considerable  quantities  of  alcohol  are  avail- 
able for  motor  fuel,  and  the  high  price  of  gasoline  as 
well  as  a  desire  to  be  independent  of  fuel  imports  has 
resulted  in  the  governments  encouraging  or  insisting 
upon  the  use  of  domestic  products.  Thus  Germany  has 
adopted  a  new  standard  fuel  which  consists  of  50  parts 
benzol,  25  parts  alcohol  and  25  parts  tetralene,  CioHu. 
Tetralene  is  made  by  the  hydrogenation  of  naphthelene, 
CioHs,  a  coal  tar  product  which  is  a  solid  at  ordinary  tem- 
peratures. Tetralene  has  a  low  freezing  point,  a  high 
boiling  point  and  a  heating  value  of  20,900  B.t.u.  per  lb. 
and  the  plant  capacity  for  making  it  is  said  to  be  30,000 
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Fig.    2 — Power,    torque   and    economy    curves   of   Twin-City   tractor    engine,    showing    performance    on    alcohol    as    com- 
pared to  gasoline  and  kerosene 


tons  per  year,  or  half  the  capacity  for  benzol  production 
in  Germany.  Taking  these  two  and  adding  to  them 
30,000  tons  of  alcohol  makes  an  annual  supply  of  120,000 
tons  of  motor  fuel,  which  is  said  to  be  more  than  enough 
for  Germany's  domestic  needs.  The  standard  German 
fuel  has  a  favorable  distillation  curve,  a  heating  value  of 
17,200  B.t.u.  per  lb.  and  will  withstand  high  compression 
pressures  without  trouble  from  detonation. 

In  France  a  so-called  "national  fuel,"  composed  of  al- 
cohol and  benzol  in  equal  proportions,  is  being  marketed 
under  government  auspices.  The  benzol  is  obtained  from 
Germany,  but  alcohol  is  a  native  product  which  the  gov- 
ernment desires  to  see  used  in  place  of  imported  gaso- 
line. Other  experiments  are  being  made  to  develop  an 
acceptable  fuel  entirely  from  native  sources. 

The  British  use  alcohol-gasoline-benzol  mixtures  to 
some  extent  and  are  much  interested  in  alcohol  fuel  and 
its  economical  production  both  for  domestic  and  colonial 
use.  The  Empire  Motor  Fuels  Committee  is  conducting 
tests  upon  engines  using  alcohol,  alcohol-benzol  and 
similar  mixtures  to  ascertain  which  of  these  can  be  used 
to  best  economic  advantage  in  eiigines  of  existing  design 
and  how  present  designs  should  be  modified  to  use  these 
fuels  to  best  advantage.  Tests  are  to  be  made  first  with 
95  per  cent  alcohol  and  then  with  various  mixtures  con- 
taining alcohol,  benzol  and  ether.  These  are  to  be  made 
on  engines  running  at  various  speeds,  mixture  ratios, 
compression  ratios  (up  to  7:1)  with  throttle  wide  and 
partly  closed  and  with  varying  amounts  of  heat  added 
to  the  entering  charge. 

The  London  General  Omnibus  Co.  has  made  extensive 
tests  with  mixtures  of  alcohol  and  benzol  as  well  as  with 
these  two  plus  a  small  percentage  of  ether.  In  the  case 
of  mixture  of  50  per  cent  alcohol  and  50  per  cent  benzol 
a  compression  pressure  of  123  lb.  gave  best  results.  It 
was  found  that  the  higher  the  percentage  of  alcohol  the 
higher  could  be  the  compression  ratio  and  consequently 
the  higher  the  thermal  efl^ciency  obtained.    With  a  com- 


pression of  160  lb.  per  sq.  in.  a  mixture  of  70  per  cent 
alcohol  and  30  per  cent  benzol  gave  the  best  all  around 
results.  In  service  tests,  presumably  with  engines  of 
normal  compression  for  gasoline,  it  was  found  that  a 
50-50  alcohol-benzol  mixture  resulted  in  the  least  number 
of  thermal  units  consumed  per  mile  and  consequently  the 
highest  thermal  efficiency.  The  relative  ease  of  starting, 
accelerating  ability  and  flexibility  were  notably  good, 
while  fuel  knock  or  pinking  were  non-existant.  Use  of 
sufficient  heat  to  fully  vaporize  the  mixture  was  found  to 
be  important. 

Mixtures  containing  benzol  and  one  or  more  of  the 
following:  gasoline,  kerosene,  alcohol  and  ether,  have 
been  marketed  at  various  times  in  this  country  with  more 
or  less  success  even  in  competition  with  lower  pi  iced 
gasoline.  Blends  containing  alcohol  have,  however,  given 
some  trouble  as  a  result  of  corrosive  action,  a  factor 
which  will  shortly  be  considered  in  detail,  and  some 
such  have  been  withdrawn  from  the  market  on  this  ac- 
count. Benzol-gasoline  mixtures  .;re  extensively  used 
for  aviation  engines  in  order  to  permit  of  the  use  of 
higher  compressions. 

Alcohol  as  Motor  Fuel 

Alcohol  has  long  been  used  as  a  fuel  for  internal  com- 
bustion engines,  notably  in  Germany,  and  possesses  many 
advantages  as  compared  to  present  day  gasoline,  though 
it  has  also  certain  disadvantages.  In  many  countries 
outside  our  own.  in  which  petroleum  products  are  im- 
ported at  relatively  high  prices,  alcohol  is  not  only 
cheaper  than  gasoline,  but  is  or  can  be  made  available 
in  sufficient  quantities  to  supply  all  automotive  needs. 
Much  research  work  looking  toward  its  production  from 
various  raw  materials  has  been  done  already  and  much 
more  remains  to  be  done.  The  factors  affecting  cost  are 
so  numerous  and  vary  so  much  in  different  localities  that 
each  case  must  be  considered  on  its  own  merits.     The 
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British  Fuel  Research  Board  recently  completed  an  in- 
vestigation of  the  subject  and  concluded  that  the  pros- 
pect of  adding  materially  to  the  supplies  of  motor  fuel  in 
England  by  the  manufacture  of  alcohol  from  home  grown 
materials  is  remote.  Research  work  looking  toward  the 
perfection  of  a  chemical  or  bacteriological  process  for 
the  production  of  fuel  alcohol  commercially  from  waste 
vegetable  materials  is  going  forward  and  is  thought  to 
have  promising  possibilities  for  application  in  parts  of 
the  empire  where  such  waste  products  are  available  in 
quantities. 

In  Cuba  and  other  sugar  producing  communities  alco- 
hol is  now  made  and  used  extensively  as  motor  fuel,  the 
source  being  low  grade  molasses,  which  is  a  sugar  re- 
finery by-product  available  in  large  quantities.  Recent 
advice  from  Cuba  is  to  the  effect  that  about  half  the  cars, 
trucks  and  tractors  in  operation  there  are  now  using 
alcohol  successfully,  although  not  designed  for  efficient 
operation  on  this  fuel.  In  the  Philippines  the  Nipa  palm 
is  the  source  of  supply  of  industrial  alcohol.  It  has  been 
estimated  that  100  sq.  mi.  planted  to  Nipa  palm  could 
produce  sufficient  alcohol  to  provide  a  substitute  for 
gasoline  in  sufficient  quantities  to  operate  all  the  motor 
cars  in  Australia.  This  plant  is  said  to  have  a  life  of  60 
to  100  years  and  can  be  tapped  periodically  without 
injury  throughout  its  life.  According  to  Dr.  Howard  I. 
Cole,  American  chemist  in  the  Philippine  Bureau  of  Sci- 
ence, who  has  done  considerable  research  work  in  con- 
nection with  investigations  regarding  the  possible  estab- 
lishment of  an  alcohol  fuel  industry,  the  islands  could 
readily  produce  alcohol  in  sufficient  quantity  to  become 
independent  of  any  outside  source  of  motor  fuel  and 
even  produce  fuel  alcohol  for  ev::ort.  He  favors  the  use 
of  a  fuel  similar  to  that  produced  in  South  Africa  and 
called  Natalite,  which  is  said  to  contain  55  per  cent  recti- 
fied alcohol,  44.9  per  cent  ether  and  0.1  per  cent  ammonia, 
to  which  is  added  some  denaturant.  The  ether  can  be 
manufactured  along  with  the  alcohol. 

It  has  been  estimated  that  alcohol,  which  is  already 
used  to  some  extent  in  the  Hawaiian  Islands  as  one  im- 
portant constituent  of  motor  fuel,  cai  be  produced  there 
for  about  10  cents  per  gallon,  at  the  bame  time  producing 
a  valuable  fertilizer.  The  appended  Jiagram,  prepared 
by  Dr.  Cole,  is  intended  to  visualize  the  process  of  manu- 
facture of  sugar  with  by-products  in  the  form  of  alcohol- 
ether  motor  fuel  and  fertilizer.    See  Fig.  1. 

Without  going  further  into  the  matter  of  the  possible 
alcohol  supply  it  is  apparent  that  it  can  and  will  be  pro- 
duced in  considerable  quantities  for  motor  fuel  and  is, 
in  fact,  being  so  produced  and  used  in  large  quantities 
where  the  raw  material  is  at  hand  and  the  price  of  gaso- 
line relatively  high.  There  is  reason  to  doubt  whether 
alcohol  will  ever  be  widely  used  as  motor  fuel  in  this 
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country  so  long  as  gasoline 
is  plentiful  and  relatively 
cheap,  except  perhaps  as 
one  constituent  of  blended 
fuels,  but  its  use  in  coun- 
tries to  which  we  export 
much  automotive  equip- 
ment  makes  it  important  to 
consider  a  number  of  prob- 
lems which  present  them- 
selves in  connection  with 
its  use. 

According  to  Ricardo's 
research  work,  ethyl  alcohol 
(98  per  cent)  has  a  specific 
gravity  of  0.798,  a  boiling 
point  of  172  deg.  Fahr.,  a 
latent  heat  of  vaporization 
of  406  B.t.u.  per  lb.  and  a 
lower  heating  value  of  11,465  B.t.u.  per  lb.,  or  76,250  B.t.u. 
per  gallon.  The  latent  heat  of  vaporization  is  about 
three  times  that  of  gasoline,  hence,  although  the  boiling 
point  is  lower  than  the  average  boiling  point  of  gasoline, 
the  quantity  of  heat  required  to  vaporize  a  given  weight 
is  about  three  times  that  necessary  to  vaporize  the  same 
weight  of  gasoline.  The  heat  content  per  pound  is  about 
60  per  cent  of  that  of  gasoline,  but  since  alcohol  weighs 
more  per  gallon  than  gasoline,  the  heat  content  per  gallon 
is  about  two-thirds  that  of  gasoline,  instead  of  60  per  cent. 
Commercial  alcohol  used  for  fuel  purposes  contains, 
as  a  rule,  from  5  to  10  per  cent  of  water,  and  "unless 
especially  treated,  possesses  a  slight  acidity,  owing  no 
doubt  to  its  oxidation  through  aldehyde  to  acetic  acid. 
A  certain  degree  of  ionization  is  thus  produced  in  any 
fuel  in  which  aqueous  alcohol  is  one  of  the  ingredients. 
This  will  lead  in  the  case  of  commercial  metals  immersed 
in  the  fuel  to  local  pitting  and  corrosion  owing  to  the 
presence  of  impurities  in  the  metals  setting  up  of  a  large 
number  of  electrolytic  couples  over  its  surface."* 

Corrosive  Action  of  Alcohol 

Trouble  from  this  corrosive  action  has  occurred  when- 
ever commercial  alcohol  or  fuels  in  which  it  is  one  con- 
stituent have  been  used,  unless  some  steps  have  been 
taken  to  prevent  it.  Research  work  into  the  nature  of 
this  corrosive  action  is  proceeding  both  in  England  and 
in  this  country.  Analysis  made  at  the  Bureau  of  Stand- 
ards of  the  deposit  formed  in  a  terne  plate  tank  in  which 
a  blended  fuel  containing  alcohol  had  been  used  showed 
that  it  consisted  of  77  per  cent  lead,  zinc  and  iron  oxides, 
20  per  cent  of  moisture,  combustible  and  silicious  matter 
and  the  balance  aluminum,  tin  and  copper  oxides.  Later 
strips  of  copper,  terne  plate  and  steel  were  immersed  in 
this  fuel  for  periods  up  to  six  days.  At  the  end  of  this 
time  the  copper  and  steel  showed  unmistakable  signs  of 
corrosion  and  the  terne  plate  some  slight  corrosion, 
while  the  same  metals  immersed  in  gasoline  showed  no 
such  signs. 

The  London  General  Omnibus  Co.  found  that  in  the 
case  of  benzol-alcohol  mixtures  the  fuel  tank  became 
porous  and  corroded  in  a  month's  use.  Laboratory  tests 
made  by  them  showed  that  copper  and  iron  are  attacked 
badly,  brass,  tin,  zinc  and  aluminum  are  slightly  at- 
tacked, while  lead  proved  to  be  immune.  Iron  coated 
with  an  alloy  composed  of  20  per  cent  tin  and  80  per  cent 
lead  proved  to  be  satisfactory,  while  brass  carbureter 
parts  proved  to  be  only  slightly  a^ected.  Ormandy  and 
Craven*  have  since  found  that  a  small  amount  of  alkali 


•Physical  Properties  of  Motor  Fuels  by  W.  R.  Ormandy  and  E.  C. 
Craven,  a  paper  read  before  the  (British)  Institution  of  Automobile 
Engineers. 
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tends  to  prevent  corrosive  action  of  alcohol-benzol  on 
iron.  Pyridine,  which  is  a  powerful  base,  answers  this 
purpose,  and  this  substance  is  one  of  those  used  to  de- 
nature alcohol  used  for  power  purposes  in  Great  Britain, 
Cuba  and  elsewhere.  Corrosion  of  brass  in  the  vicinity 
of  soldered  joints  is  increased,  but  if  the  solder  be  made 
of  two  parts  tin  to  one  of  lead,  this  action  ceases. 

Alcohol  is  often  blended  with  sulphuric  ether,  which, 
if  not  carefully  refined,  may  contain  some  sulphuric  acid 
which  will,  of  course,  attack  metal  parts  with  which  it 
comes  in  contact.  This  acidity  can  be  neutralized  by  the 
use  of  pyridine  or  ammoniac,  according  to  Cuba  Fabril 
S.  A.,  large  producers  of  the  motor  spirit  used  in  Cuba. 
The  official  formula  for  this  fuel  calls  for  the  addition 
of  10  per  cent  of  gasoline  or  sulphuric  ether  and  about 
1  per  cent  of  other  diluents,  including  pyridine,  formol 
and  coloring  matter  to  alcohol  containing  5  per  cent  of 
water.  The  concern  mentioned  states  that  no  trouble 
from  corrosive  action  has  occurred  in  Cuba,  presumably 
due  to  the  use  of  pyridine,  and  similar  reports  have  been 
received  from  tractor  makers  who  have  sold  equipment 
there. 

The  incomplete  combustion  of  alcohol  results  in  the 
formation  of  acetic  acid,  which  will,  of  course,  cause 
corrosion  if  permitted  to  remain  in  the  engine  cylinder 
or  exhaust  system.  Such  corrosion  can,  according  to 
John  A.  Secor,  be  prevented  by  washing  the  engine  with 
kerosene  while  still  hot,  after  running  on  alcohol,  or  by 
the  use  of  alcohol  and  benzol  in  equal  proportions,  in- 
stead of  straight  alcohol.  The  tendency  to  incomplete 
combustion  is  naturally  much  less  when  the  mixture  is  on 
the  lean  rather  than  on  the  rich  side.  Proper  atomiza- 
tion  and  vaporization  of  the  fuel  also  tend  to  prevent 
incomplete  combustion. 

The  Vaporization  of  Alcohol 

Several  American  manufacturers  who  have  con- 
structed alcohol  burning  engines  have  found  that  it  re- 
quires considerable  pre-heating  to  secure  maximum 
power  and  economy,  and  some  of  them  have  found  that 
the  same  heating  devices  used  on  kerosene  burning  trac- 
tor engines  perform  this  function  satisfactorily.  Al- 
though alcohol  distills  completely  at  a  temperature  of 
about  172  deg.  Fahr.,  except  for  its  water  content,  as 
against  a  mean  temperature  of  about  430  for  a  typical 
American  kerosene  whose  end   point  is  about  570  deg. 


Fahr.,  alcohol  requires  nearly  four  times  the  quantity 
of  heat  per  pound  to  completely  vaporize  it.  The  figures 
given  by  Ricardo  are  108  and  406  B.t.u.  per  lb.  re- 
spectively for  alcohol  and  kerosene.  This  heat  must,  of 
course,  be  added  before  the  fuel  can  be  burned,  but  there 
is  difference  of  opinion  as  to  whether  enough  can  be 
added  after  the  fuel  has  entered  the  cylinder.  It  is 
apparently  possible  to  get  all  the  heat  required  into 
alcohol  in  the  case  of  single  cylinder  engines  of  low  or 
medium  speed  and  similar  results  are  attained  in  the 
case  of  the  Rumley  two-cylmder  tractor  engines  in 
which  the  manifold  is  very  short.  In  any  case  such 
engines  have  good  economy  on  both  kerosene  and  alcohol. 
In  the  case  of  four-cylinder  engines,  however,  at  least 
when  a  single  carbureter  is  used,  the  distribution  prob- 
lem becomes  m.ore  difficult  and  the  addition  of  consider- 
able heat  to  the  charge  before  it  reaches  the  cylinder  has 
been  found  necessary  to  secure  good  economy,  as  the  fol- 
lowing records  of  test  will  show: 

A.  W.  Scarratt,  of  the  Minneapolis  Steel  and  Machin- 
ery Co.,  found  in  tests  of  a  four-cylinder  tractor  engine 
that  the  carbureted  mixture  on  entering  the  cylinder 
should  have  a  temperature  of  approximately  100  deg. 
Fahr.  While  recognizing  that  this  temperature  can  be 
obtained  in  various  ways,  Scarratt  found  that  hot  air  sup- 
plied to  the  carbureter  assisted  materially  in  vaporizing 
the  fuel,  and  in  engines  of  his  design  operating  on  alco- 
hol it  is  aimed  to  have  the  entering  air  heated  to  150 
deg.  Fahr.,  after  which  the  mixture  is  again  heated  by 
hot  spot  or  other  means  on  its  way  from  carbureter  to 
engine.  When  the  fuel  mixture  was  maintained  at  the 
temperature  mentioned  it  was  found  to  enter  the  cylin- 
der in  a  colorless,  dry  condition  and  neither  pre-ignition 
nor  detonation  ever  occurred. 

In  tests  made  by  the  J.  I.  Case  Co.  on  their  10-18  four- 
cylinder  3^8  X  5-in.  tractor  engine  it  was  found  advis- 
able, when  burning  alcohol,  to  use  all  the  heat  available 
from  an  exhaust  jacket  which  completely  surrounded 
the  intake  manifold,  although  the  temperature  of  the 
mixture  measured  as  close  to  the  inlet  valves  as  possible 
ranged  from  185  to  200  deg.  Fahr.  This  was  with  90 
per  cent  alcohol,  that  is,  with  alcohol  containing  10  per 
cent  of  water.  In  spite  of  the  high  temperature  of  the 
charge,  the  engine  ran  much  cooler  than  when  either 
gasoline  or  kerosene  is  used,  so  much  so  that  at  all  loads 
below  maximum  it  was  found  necessarj-  to  cover  a  part 
of  the  radiator  in  order  to  maintain  the  desired  temper- 
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Fig.  5 — Indicated    IVl.   E.  P.  and  thermai  efficiency  of  an 
engine  operating  on   various  fuels   at   various  compres- 
sion  ratios,  as  determined  by   Ricardo 
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ature  of  the  cooling  water  in  the  cylinder  jacket. 
Thomas  Midgley,  Jr.,  of  the  General  Motors  Research 
Corp.,  who  has  conducted  much  research  work  on  alcohol 
fuel,  also  recommends  the  supply  of  considerable  heat  to 
the  inlet  manifold  to  facilitate  vaporization. 

Starting  with  Alcohol  Fuel 

Starting  difficulties  are  sometimes  encountered  when 
alcohol  alone  is  employed  as  fuel,  although  the  large 
Rumely  tractor  engines  are  said  to  start  easily  on  alco- 
hol at  temperatures  of  70  deg.  Fahr.  or  over.  At  lower 
temperatures  starting  is  accomplished  in  the  case  of 
these  engines  by  using  gasoline.  In  most  cases  it  is 
found  possible  to  start  readily  with  mixtures  containing 
10  per  cent  of  gasoline  or  sulphuric  ether,  one  of  which 
constituents  is  used  in  the  official  motor  spirit  sold  in 
Cuba.  There  is  said  to  be  no  trouble  encountered  in 
starting  there,  though  the  warm  climate  is,  of  course,  a 
favorable  factor.  One  of  the  tractor  companies  supplies 
a  longer  starting  crank  to  facilitate  starting  in  engines 
designed  for  alcohol  burning,  but  these  engines  have  a 
much  higher  compression  than  gasoline  and  kerosene 
engines. 

Compression  Pressures  with  Alcohol 

The  power  and  fuel  consumption  of  any  engine  de- 
pends to  a  considerable  degree  upon  the  compression 
pressure,  and  it  is  desirable  from  every  standpoint  to 
use  as  high  a  compression  as  can  be  employed  without 
bringing  about  detonation  which  manifests  itself  in  vio- 
lent knocking,  overheating,  etc.,  and  soon  results,  if 
allowed  to  continue,  in  pre-ignition. 

Ricardo's  research  work  in  reference  to  the  maximum 
compressions  which  various  liquid  fuels  will  stand  with- 
out detonation  shows  that  98  per  cent  alcohol  will  stand 
well  over  200  lb.,  equivalent  to  a  ratio  of  7.5  to  1,  as  com- 
pared to  about  100  lb.  for  several  samples  of  gasoline 
and  86  for  one  sample  of  kerosene.  Ricardo  appears  to 
have  established  the  fact  that  ethyl  alcohol  can  be  used 
with  higher  compression  pressures  than  any  other  of 
the  common  liquid  hydrocarbons,  although  acetone,  ben- 
zol, toluol  and  xylene  can  all  be  used  with  compression 
pressures  of  about  180  lb.,  corresponding  to  a  7  to  1 
ratio. 

According  to  Secor,  the  German  Deutz  and  other  en- 
gines designed  especially  for  use  on  alcohol  fuel  used 
compression  pressures  of  about  193  lb.  and  had  thermal 
efficiencies  of  between  31  and  32  per  cent.  The  tractor 
engines  built  by  the  Rumely  Co.  with  which  Secor  is 
connected,  have  a  compression  pressure  of  90  lb.,  being 
intended  primarily  for  burning  jsa^oline  and  kerosene, 
although  they  burn  alcohol  efficiently  considering  the 
compression  used.  Secor  states  that  this  compression 
might  well  be  doubled  for  alcohol  burning. 

H.  L.  Horning  reports  that  the  Waukesha  Motor  Co. 
has  built  over  2000  engines  which  are  now  being  oper- 
ated on  alcohol  fuel.  Sixty  per  cent  of  these  have  a  4  to 
1  compression  ratio,  some  38  per  cent  15  to  1,  and  the 
balance  a  higher  ratio.  While  Horniirx  agrees  that  a 
7  to  1  ratio  can  be  used  without  detonation,  he  regards 
110  lb.  (about  a  5  to  1  ratio)  as  the  practical  limit  in 
truck  and  tractor  engines  of  the  conventional  type, 
unless  a  special  type  of  piston  and  rings  be  employed. 
Midgley  states  that  a  7  to  1  ratio  for  alcohol  burning  is 
highly  desirable.  The  Buda  Co.  use  90  to  100  lb.  on 
engines  intended  for  alcohol  burning,  the  Avery  Co.  100 
to  110  lb.,  Minneapolis  Steel  and  Machinery  Co.  110  lb. 
and  the  Case  Co.  125  lb. 

In  developing  their  alcohol  burning  engine,  the  Minne- 


apolis Steel  and  Machinery  Co.  experimented  with  com- 
pression pressures  varying  from  70  to  127  lb.  and  finally 
chose  110  lb.  as  the  compression  which  gave  satisfactory 
operation  and  good  economy.  This  engine  is  a  four- 
cylinder,  41/4  X  6-in.  type,  has  two  inlet  and  two  exhaust 
valves  per  cylinder  and  is  built  for  70  lb.  compression 
when  using  gasoline  and  kerosene.  The  thermal  effi- 
ciency, when  operating  on  alcohol  with  110  lb.  compres- 
sion, is  equal  to  that  obtained  on  gasoline  at  70  lb.  com- 
pression, while  the  maximum  power  developed  is  midway 
between  that  on  gasoline  and  that  developed  on  kero- 
sene. Power,  torque  and  fuel  consumption  curves  for 
the  three  conditions  are  given  in  Fig.  2. 

The  Waterloo  Gasoline  Engine  Co.  build  a  line  of  small 
portable  engines  in  which  some  tests  in  alcohol  burning 
have  been  made.  The  standard  compression  ratio  is  3.94 
to  1.  With  this  ratio  the  power  fell  off  5  to  10  per  cent 
with  alcohol  as  compared  to  kerosene  and  the  consump- 
tion more  than  doubled.  By  raising  the  compression  to 
a  ratio  of  4.95  to  1,  the  power  increased  20  to  25  per  cent 
over  that  on  kerosene  and  the  economy  increased  to 
about  1.25  lb.  alcohol  per  b.hp.hr.,  as  compared  to  0.75 
lb.  of  kerosene.  The  Case  tractor  engine  uses  0.7  to  0.8 
lb.  kerosene  per  b.hp.hr.  with  70  lb.  compression  and  1.12: 
lb.  alcohol  per  b.hp.hr.  with  the  compression  raised  to 
125  lb. 

Secor,  giving  figures  for  tests  of  the  Rumely  engine 
with  90  lb.  compression,  states  that  it  used  in  tests  made 
in  Esthonia  0.784  lb.  alcohol  per  b.hp.hr.  as  against 
0.607  lb.  per  b.hp.hr.,  using  kerosene,  and  the  same  com- 
pression pressure. 

The  Avery  Co.  report  an  increase  of  one-third  in  power 
in  a  tractor  engine  using  alcohol  as  compared  to  gasoline, 
this  increase  presumably  resulting  in  large  part  from  in- 
crease in  compression.  The  alcohol  consumption  is  given 
at  1.6  lb.  per  hp.  hr. 

Horning  states  that  engines  built  by  the  Waukesha 
Motor  Co.  develop  49  to  51  hp.  on  American  gasoline,. 
44  hp.  on  American  kerosene,  57  hp.  on  93  per  cent  al- 
cohol and  61  hp.  on  Borneo  gasoline,  the  compression 
ratio  used  in  each  case  not  being  stated. 

Smooth  Running  with  Alcohol  Fuel 

All  authorities  appear  to  agree  that  the  use  of  alcohol 
fuel  results  in  a  much  smoother  operation  of  the  engine 
than  with  gasoline  and  that  detonation  does  not  occur, 
as  it  often  does  with  gasoline  when  the  compression  ratio 
is  no  higher  than  4  to  1. 

In  reports  from  England  recently  received  in  this 
country,  W.  R.  Ormandy,  chairman  of  fuel  committee 
of  the  Imperial  Motor  Transport  Council  (of  Great  Brit- 
ain), states  that  detonation  with  alcohol  does  not  occur 
with  compression  ratios  up  to  8  to  1,  and  pre-ignition 
does  not  occur  with  6  to  1  ratios  even  when  running  for 
long  periods  with  maximum  power  output  of  the  engine. 
This  agrees  with  findings  of  Ricardo,  whose  reports  indi- 
cate that  with  alcohol  pre-ignition  occurs  at  lower  com- 
pression pressures  than  detonation. 

Other  findings  in  Ormandy's  recent  report  "may  be  sum- 
marized as  follows : 

"There  was  no  evidence  whatever  of  corrosion  in  the 
engine.  Power  and  efficiency  are  increased  by  the  low 
temperature  of  the  circulating  water  and  supplying  heat 
to  the  carbureter  reduces  power.  Increase  in  water  con- 
tent of  the  alcohol  up  to  10  per  cent  by  volume  is  an 
advantage  especially  in  very  high  compression  engines. 
Under  all  conditions  of  throttle  or  mixture  alcohol  re- 
quires the  spark  more  advanced  than  with  gasoline,  or 
benzol  and  much  more  advanced  with  weak  mixtures." 

Ricardo  and  others  have  noted  that  the  range  of  com- 
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bustible  mixtures  is  much  greater  with  alco- 
hol than  with  gasoline  and  other  fuels.  For 
this  reason  it  is  possible  to  vary  the  power  of 
an  engine  through  a  considerable  range  by 
varying  the  mixture  proportions.  This  can 
be  done  to  some  extent  with  gasoline,  but  to 
a  much  greater  extent  with  alcohol.  In  the 
test  with  the  Waterloo  single  cylinder  engine, 
referred  to  above,  it  was  found  possible  to  de- 
crease the  power  output  50  per  cent  by  sim- 
ply making  the  mixture  leaner.  When  this  is 
possible  the  use  of  the  throttle  can  be  avoided, 
within  the  range  in  question,  and  this  permits 
of  higher  economy  at  part  load  than  can  be 
secured  by  the  use  of  the  throttle  only,  the 
mixture  proportions  remaining  the  same. 
Further  information  as  to  the  mixture  propor- 
tions which  can  be  used  with  various  compres- 
sions in  alcohol  engines  is  needed. 

One  of  the  marked  advantages  resulting 
from  the  use  of  alcohol  as  compared  to  gaso- 
line is  the  absence  of  carbon  deposit.  Engines 
which  carbonize  badly  in  short  periods  when 
using  gasoline  have  been  run  on  alcohol  for 
months  without  trouble  from  carbon  deposit. 

Cracking  Processes 
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The  process  of  cracking  fuels  which  are  not 
sufficiently  volatile  for  use  in  automotive  en- 
gines, and  thus  making  them  fit  for  such  use, 
is  used  widely  by  the  large  refineries  in  this 
country,  with  the  result  that  the  available- 
supply  of  motor  fuel  has  been  materially  in- 
creased. According  to  the  Bureau  of  Mines, 
practically  all  the  cracked  gasoline  produced  to 
date  in  this  country  has  been  made  by  the^ 
Burton  process.  On  account  of  the  desirabil- 
ity of  having  other  processes  available,  the 
bureau  has  undertaken  to  obtain  data  regard- 
ing the  more  important  chemical  and  physical 
factors  controlling  the  formation  of  gasoline 
from  less  volatile  fuels.  The  results  of  this, 
investigation  has  been  published  in  the  form 
of  Technical  Paper  No.  258,  by  E.  W.  Dean 
and  W.  A.  Jacobs,  entitled  "Production  of 
Gasoline  by  Cracking  Heavier  Oils,"  published 
by  the  Bureau  of  Mines.  It  is  beyond  the 
scope  of  this  article  to  present  in  detail  the 
results  of  this  research  work,  these  results 
being  primarily  of  interest  to  the  refiner 
rather  than  to  the  automotive  industry.  It 
may  be  pointed  out,  however,  that  some  hun- 
dreds of  patents  have  been  taken  out  on  vari- 
ous cracking  processes  and  that  the  claims 
made  for  the  bulk  of  these  have  yet  to  be 
proven  by  tests  on  a  commercial  scale.  Fur- 
thermore, the  few  processes  which  have  been 
tried  in  a  relatively  small  commercial  way, 
have  yet  to  prove  conclusively  their  merit  over  the  Bur- 
ton process  in  large  scale  operation.  In  some  of  them 
the  yield  of  gasoline  is  admittedly  very  high,  but  other 
factors  such  as  the  renewal  of  the  catalytic  agent  or  of 
parts  of  the  equipment  employed,  or  the  high  fuel  con- 
sumption, etc.,  are  serious  obstacles  to  be  overcome. 

On  the  other  hand,  there  is  sufficient  evidence  of  suc- 
cess in  some  quarters  to  warrant  the  hope  that  new  and 
improved  processes  will  in  time  materially  augment  the 
gasoline  supply,  possibly  making  it  of  higher  average 
grade  than  at  present,  so  that  the  burden  of  more  effi- 
ciently using  our  available  supply  of  motor  fuel  may 
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Fig.  7 — Distillation  curves  of  fuels  tested  by  Berry  and  Kegc-rels.  Fig.  S 
— Curves  showing  time  required  for  evaporation  of  0.01  lb.  of  same  f  jels 
on  a  plate  maintained  at  ihe  temperature  noted.  Fig.  9 — Effect  of  change 
In  fuel-air  ratio  upon  the  temperature  of  the  exhaust  gases.  Fig.  10— 
Relation   between  load  and  temperature  of  exhaust  gas  at  different  speeds 


require  less  of  a  change  in  engine  type  than  has  been 
anticipated  in  some  sources.  Nevertheless,  it  must  not 
be  forgotten  that  any  new  process,  however  promising, 
is  certain  to  require  many  years  for  its  introduction  on 
a  scale  sufficiently  extensive  to  have  any  marked  effect 
upon  the  motor  fuel  supply  as  a  whole.  Progress  is 
being  made  and  is  certain  to  continue,  especially  in  view 
of  the  fact  that  the  demand  for  fuel  promises  to  continue 
to  increase  at  a  higher  rate  than  the  supply  increases, 
thus  causing  a  rise  in  price  and  greater  incentive  to 
secure  a  higher  yield  of  motor  fuel  from  the  crude. 
Among  the  cracking  processes  n^w  said  to  be  under 
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development  or  in  limited  use  may  be  mentioned  the 
following:  Cross,  Emerson,  Greenstreet,  Hewitt,  Ram- 
age,  Dubbs,  Coast,  Jenkens,  Isom,  Adams,  Flemming, 
Dewar  and  Redwood,  Bacon  and  Clark,  Parker,  McAfee, 
Gray,  Rittman  and  Weisgerber. 

Chemical  Composition  of  Fuels 

One  disadvantage  of  cracked  fuels  is  the  presence  in 
them  of  considerable  proportions  of  the  unsaturated 
hydrocarbons.     These  olefins  are  characterized  by  their 


INTAKE  MANIFOLD 


Fig.  11  —  Diagram- 
matic sketch  of 
type  of  inlet  mani- 
fold suggested  by 
Mock  as  a  means 
for  preparing  fuels 
of  low  volatility 
for  use  in  an  engine 
without  excessive 
heating    of    the    air 


tendency  to  polymerize  or  form  larger  molecules,  some 
of  which  are  gums  or  tars,  which  may  be  deposited  on 
the  inlet  valves  or  other  parts  of  induction  system. 
Partly  for  this  reason  it  is  customary  to  blend  cracked 
gasolines  with  straight  run  gasoline  and  thus  keep  the 
percentage  of  unsaturated  compounds  so  low  as  to  pre- 
vent trouble  from  this  source. 

The  work  of  Kettering   and   Midgley  has   long  since 
established   the   fact   that   hydrocarbons    of   the   paraffin 
series,  which  have  the  chain  type  of  molecular  struc- 
ture, and  compose  the  bulk  of  the  gasoline  sold  in  this 
■country  east  of  the  Rocky  Mountains,  are  more  prone  to 
detonation,  or  detonate  at  lower  pressures,  than  other 
hydrocarbons  of  the   naphthene  series  which   have  the 
saturated  ring  structure  and  are  present  in  considerable 
proportions  in  gasoline  made  from  California  crude.     It 
has   also   been   established   that   fuels    of   the   aromatic 
series:     benzol,    toluol    and    xylene,    will    withstand    still 
higher  pressures  without  detonation,  while  the  alcohols 
stand  the  highest  of  all.    These  findings  have  been  veri- 
field  by  the  work  of  Ricardo,  w\ose  reports  were  pub- 
lished   under   the    heading,    "The    Influence   of   Various 
Fuels  on  Engine  Performance, '   in   these  columns   last 
year.     The  General  Motors  Research  Corp.  is  continuing 
its    investigations   with   a   view   to    finding    a    so-called 
"dope,"  which  when  added  to  gasoline  will  decrease  its 
detonating  tendency.     Many  such  substances  have  been 
found,  but  so  far  as  the  public  is  aware  none  of  them 
are   commercially    producible    in    suffic.'ent    quantities    to 
treat  any  large  proportion  of  the  gasoline  sold  in  this 
country,  even  though  the  refiners  were  disposed  to  co- 
operate'by  adding  them  to  the  motor  fuels  which  they 
produce. 

Prof.  Robert  E.  Wilson,  director  of  the  Research 
Laboratory  of  Applied  Chemistry  of  the  Massachusetts 
Institute  of  Technology,  is  conducting  a  series  of  in- 
vestigations on  motor  fuels  which  deals  chiefly  with  the 
effect  of  the  chemical  constitution  of  the  various  fuels 
upon  their  properties  and  behavior  in  internal  combus- 
tion engines.  This  work  is  not  to  be  carried  out  by 
studying  actual  combustion  in  engines,  but  will  take  the 


form  of  physio-chemical  research  into  the  effects  ac- 
companying the  use  of  automotive  fuels.  The  only  results 
thus  far  made  public  will  be  treated  under  the  head  of 
volatility. 

The  Bureau  of  Mines  is  making  an  investigation  with 
a  view  to  learning  what  the  gum-forming  constituents 
in  cracked  gasoline  are  and  how  they  can  best  be  re- 
moved from  commercial  fuels. 

Volatility  and  Vaporization  of  Fuels 

It  has  long  been  known  that  the  volatility  of  a  fuel  has 
considerable  effect  upon  its  suitability  for  use  in  auto- 
motive engines,  but  it  has  not  been  known  definitely  to 
what  temperatures  it  is  necessary  to  heat  air-fuel  mix- 
tures to  secure  complete  vaporization  or  prevent  con- 
densation once  the  fuel  is  vaporized.  Professor  Wilson 
has  done  some  interesting  and  important  work  along  this 
line,  a  complete  report  of  which  appears  in  the  Journal 
of  Industrial  and  Engineering  Chemistry  for  October, 
1921.  By  distilling  gasoline  and  at  the  same  time  adding 
more  fuel  to  maintain  a  constant  level  in  the  flask,  it  is 
possible  after  a  time  to  arrive  at  an  equilibrium  tem- 
perature at  which  time  the  composition  of  the  vapor 
leaving  the  flask  is  the  same  as  that  which  enters.  The 
liquid  which  then  remains  in  the  flask  represents  the 
liquid  which  is  in  equilibrium  with  the  completely 
vaporized  fuel,  or  that  which  would  be  condensed  out 
first  upon  cooling  the  air  mixture.  Fig.  3  shows  the 
distillation  curves  of  three  fuels  and  of  their  equilibrium 
solutions.  The  average  boiling  point  of  all  the  equi- 
librium solutions  is  about  the  same  as  the  85  per  cent 
point  on  the  distillation  curve  of  the  original  fuel,  and 
this  temperature  is  of  most  importance  in  indicating  the 
vaporization  and  distribution  characteristics  of  the  fuel. 
Prof.  Wilson  concludes  that  representative  present-day 
gasoline  has  no  inherent  limitation  to  make  it  particu- 
larly difficult  to  obtain  complete  vaporization. 

Prof.  Wilson  has  also  done  important  work  in  respect 
to  the  quantity  of  heat  necessary  to  vaporize  various 
fuels.  Fig.  4,  plotted  as  a  result  of  this  work,  shows 
graphically  the  total  heat  required  in  the  case  of  two 
fuels,  gasoline  and  kerosene,  sold  under  the  trade  name 
of  Socony,  to  raise  them  to  certain  temperatures.  It  is 
interesting  to  note  that,  although  the  latent  heat  of 
vaporization  of  kerosene  is  lower  than  that  for  gasoline, 
the  total  heat  required  for  making  a  combustible  mixture 
is  greater  for  kerosene  on  account  of  the  fact  that  it 
must  be  raised  to  a  higher  temperature  in  order  to  get 
it  into  the  air  stream  in  truly  vaporized  form. 

Ricardo,  in  the  reports  of  research  work  already  re- 
ferred to,  devotes  considerable  space  to  the  subject  of 
latent  heat  of  vaporization  and  its  effect  upon  engine 
performance,  and  gives  tabular  data  concerning  the 
latent  hert  of  vaporization  of  various  hydrocarbons. 
The  following,  among  other  conclusions,  are  drawn  by 
Ricardo: 

Latent  Heat  of  Fuels 

There  is  evidence  that,  except  for  fuels  in  the  alcohol 
group,  all  fuels  boiling  below  392  deg.  Fahr.  are  com- 
pletely evaporated  before  the  commencement  of  the  com- 
pression stroke.  Therefore  the  absolute  temperature  at 
the  commencement  of  the  compression  stroke  is  depen- 
dent upon  the  amount  of  external  heat  applied  and  the 
latent  heat  of  evaporation  and  almost  independent  of 
the  temperature  of  the  charge  during  its  entry  into  the 
cylinder  and  the  volatility  of  the  fuel.  From  this  it  is 
concluded  that,  with  any  given  amount  of  preheating, 
provided  it  is  not  excessive,  the  volumetric  efficiency,  and 
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therefore  the  power  output,  will  vary  directly  with  the 
latent  heat  of  the  fuel.  Except  for  the  alcohol  group, 
the  variation  in  latent  heat  is  not  large.  In  the  case  of 
alcohol,  the  higher  latent  heat  and  the  larger  proportion 
of  fuel  to  air,  as  compared  to  gasoline  and  benzol  for 
example,  results  in  increased  power.  There  was  clear 
evidence  that  in  the  case  of  the  alcohols,  evaporation 
continued  throughout  the  compression  stroke,  resulting 
in  a  nearly  isothermal  compression,  a  lower  temperature 
of  the  cycle  and  a  slightly  higher  thermal  efficiency. 

In  this  connection  it  is  interesting  to  note  the  follow- 
ing comments  made  by  a  careful  student  of  Ricardo's 
work  and  a  man  who  has  himself  been  closely  identified 
with  research  along  similar  lines  (see  Fig.  5) : 

"We  believe  the  result  of  greatest  value  from  Ricardo's 
work  has  been  the  demonstration  that  the  enei-gy  avail- 
able from  unit  volumes  of  chemically  combining  mix- 
tures of  air  and  practically  all  liquid  fuels  are  identical 
within  about  2  per  cent  and  that  when  these  fuels  are 
used  in  any  given  engine  with  a  given  expansion  ratio, 
when  the  compression  ratio  is  not  high  enough  to  pro- 
duce detonation  with  any  of  the  fuels,  the  power  output 
and  thermal  efficiency  are  independent  of  the  fuels  used. 
The  apparent  exceptions  to  this  conclusion  are  the  two 
kerosenes  and  the  alcohol  group.  Each  of  these,  how- 
ever, requires  a  different  application  of  heat  for  proper 
operation.  The  kerosenes  give  identical  M.E.P.'s  with 
the  lighter  paraffins,  aromatics  and  naphthenes,  but 
lower  thermal  efficiency,  thus  indicating  incomplete  com- 
bustion either  because  of  incomplete  vaporization  within 
the  cylinders,  which  is  unlikely,  or  because  the  maximum 
power  mixture  is  considerably  (15  per  cent)  richer  than 
the  maximum  power  mixture  for  the  lighter  fuels. 

"In  the  case  of  the  alcohols,  although  both  the  indi- 
cated thermal  efficiency  and  mean  effective  pressure  are 
higher  than  the  paraffins,  aromatics  and  naphthenes,  the 
percentage  increase  in  mean  effective  pressure  is  greater 
than  the  increase  in  thermal  efficiency  and  therefore 
the  combustion  is  probably  incomplete,  due  to  the  use  of 
maximum  power  mixtures  which  are  considerably  richer 
than  the  chemical  combining  mixtures.  The  increase  in 
mean  effective  pressure  is  undoubtedly  due  to  an  in- 
crease in  weight  of  air  entering  the  cylinder  and  prob- 
ably were  the  comparisons  made  on  the  basis  of  energy 
output  per  pound  of  air  used,  but  little  difference  in  the 
performance  of  the  alcohols  would  be  found." 

It  is  generally  recognized  that  ease  of  starting,  espe- 
cially in  the  case  of  a  cold  engine,  depends  to  a  consider- 
able extent  upon  the  presence  of  low  boiling  point  frac- 
tions in  the  fuel,  but,  so  far  as  we  are  aware,  there  is  no 
definite  data  on  the  basis  of  which  it  is  possible  to  pre- 
dict with  certainty  either  the  proportion  of  volatile  frac- 
tions needed  to  effect  a  start  or  the  temperatures  at  which 
these  fractions  must  distill  off,  although  Professor  Wilson 
has  developed  a  means  for  comparative  measurement  of 
the  effective  starting  volatility  of  different  fuels. 

In  discussing  factors  which  govern  ease  of  starting  be- 
fore the  American  Petroleum  Institute,  Professor  Wilson 
stated  that  starting  volatility  depends  upon  the  lower  part 
of  the  distillation  curve,  but  not  upon  the  initial  point,  and 
to  illustrate  this  he  compared  three  fuels  which  have  al- 
most the  same  boiling  point:  alcohol,  benzol  and  a  hypo- 
thetical fuel  consisting  of  60  per  cent  hexane  (boiling 
point  154  deg.  Fahr.)  and  40  per  cent  heptane  (boiling 
point  208  deg.  Fahr.).  By  plotting  the  vapor  pressures 
against  the  reciprocal  of  absolute  temperatures  of  these 
three  fuels  on  a  logarithmic  scale  as  in  Fig.  6,  sub- 
stantially straight  lines  whose  slopes  are  determined  by 
the  heat  of  vaporization  of  the  fuels  are  obtained.  Since 
the  fuels  have  the  same  boiling  point,  the  curves  cross  at 
a  pressure  of  760  mm.,  but  the  lower  vapor  pressures 


corresponding  to  the  leanest  mixture  which  will  ignite  are 
the  more  imjwrtant,  and  it  will  be  noted  that  the  vapof 
pressure  of  alcohol  drops  off  more  rapidly  than  that  of 
benzol  and  the  paraffin  in  hydrfx;arbon  fuel.  To  give 
vapor  pressure  of  11  mm.  the  alcohol  must  be  27  deg. 
Fahr.  warmer  than  the  paraffin  hydrocarbon.  This  is  one 
reason  why  it  is  more  difficult  to  effect  a  start  on  alcohol. 

Tne  paraffin  hydrocarbon  and  the  benzol  require  about 
the  same  richness  of  mixture  for  ignition  to  become  pos- 
sible, but  on  account  of  its  lower  molecular  weight  the 
vapor  pressure  required  for  alcohol  is  about  three  times 
as  great  as  for  the  other  two  fuels,  and  this  again  is  un- 
favorable to  ease  of  starting.  A  third  reason  for  alcohol's 
poorer  starting  characteristics  is  the  fact  that,  because 
of  its  higher  latent  heat  of  vaporization  it  causes  a 
greater  degree  of  cooling  upon  contact  with  the  airstream. 
In  the  case  of  gasoline  this  cooling  is  said  to  amount  to 
about  27  deg.  Fahr.  as  against  122  deg.  Fahr.  for  alcohol. 
The  curves  show,  for  example,  that  if  the  paraffin  fuel  in 
question  has  a  given  ease  of  starting  28  deg.  Fahr.,  the 
benzol  would  have  to  be  heated  to  39  deg.  Fahr.,  and  the 
alcohol  to  156  deg.  Fahr.  to  give  equal  ease  of  starting. 
This  illustrates  the  inadequacy  of  a  specification  which 
depends  upon  initial  boiling  point  as  a  means  of  indicating 
ease  of  starting.  Professor  Wilson  has  succeeded  in  de- 
veloping an  apparatus  intended  to  measure  effective  start- 
ing volatility  of  various  fuels.  It  is  described  in  the 
S.  A,  E.  Journal  for  January,  1922,  p.  20. 

The  light  fractions  in  the  gasolines  Ricardo  tested 
were  found  to  consist  of  hexane,  cyclohexane  or  benzine 
or  mixtures  of  these  hydrocarbons.  He  appears  to  have 
proved,  however,  that  the  "vapor  pressure  is  indicative 


Fig.  12  —  Relation 
between  fuel  con- 
sumption per  i.hp. 
hr.  and  indicated 
M.E.P.  for  three 
fuels  tested  by 
Ricardo 
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of  the  readiness  of  the  fuel  to  start  from  cold,"  a  factor 
which  has  not  escaped  attention  in  other  quarters. 

The  influence  of  heat  added  to  the  charge  upon  vapori- 
zation, starting  and  related  phenomena  has  been  the  sub- 
ject of  much  discussion  and  experimentation,  but  the 
fundamental  factors  involved  have  received  far  too  little 
consideration.  The  quantity  of  heat  required,  the  opti- 
mum temperature,  location  and  area  of  heating  surface 
and  factors  which  control  the  rate  of  supply  of  heat  to  the 
heating  surface  are  not  well  understood  and  but  little 
reliable  data  appears  to  be  available  on  these  subjects. 

0.  C.  Berry  and  C.  S.  Kegerreis  have  done  some  work 
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Fig.  13^Comparison  of  distillation  curves  of 
same  fuel  made  respectively  with  the  Tice 
fractionating  still  and  the  present  standard 
apparatus.  The  differences  are  considerable 
and    are   said   to    be   highly    important 


pjg.  15 — Distillation  curves  of  the  average 
gasoline  marketed  in  this  country  and  the 
gasolines  of  highest  and  lowest  volatility 
covered   by  reports  of  tests  made  by   Ricardo 


intended  to  determine  the  rate  of  fuel  evaporation  from 
a  surface  heated  to  various  temperatures,  and  also  the 
effect  of  various  factors  on  the  temperature  of  exhaust 
gases.  The  results  of  these  tests  were  reported  in  a  paper 
presented  before  the  Society  of  Automotive  Engineers 
and  the  more  important  ones  are  summarized  below : 

Three  samples  of  gasoline  and  one  of  kerosene,  the  dis- 
tillation curves  of  which  are  given  in  Fig.  7,  were  placed 
in  a  well  formed  on  the  surface  of  an  electrically  heated 
plate  and  the  time  required  for  complete  vaporization  of 
the  fuel  sample  was  noted  together  with  the  temperature 
indicated  by  a  thermometer  placed  in  a  well  adjacent  to 
that  containing  the  fuel.  This  temperature  was  held  con- 
stant during  the  test.  Fig.  8  gives  the  results  of  the  test 
in  graphical  form.  The  fuel  showed  evidences  of  cracking 
during  periods  of  rapid  boiling  and  a  deposit  of  solid 
matter  was  left  on  the  wall  of  the  well.  When  the  liquid 
was  boiling  from  a  wetted  surface,  the  vapor  was  wet  and 
easily  condensed.  It  appeared  as  a  fog  as  it  was  carried 
off  in  a  relatively  cool  atmosphere.  When  the  spheroidal 
state  was  reached  the  deposition  of  solid  matter  ceased 
entirely,  and  the  vapor  was  dry  and  almost  invisible  so 
that  even  after  it  had  traveled  a  few  feet  in  a  cool  pipe 
no  appreciable  condensation  was  apparent.  The  curves 
show  the  rate  of  vaporization.  The  highest  rate  recorded 
in  each  case  is  the  one  in  which  cracking  and  deposition 
of  solid  matter  occur.  It  is  consequently  concluded  that  a 
higher  temperature  at  which  the  rate  of  vaporization  is 
slower  but  in  which  the  spheroidal  state  is  reached  is  the 
best. 

Tests  made  in  an  engine  running  at  1000  r.p.m.  and 
half  load  gave  the  following  results  in  respect  to  the  tem- 
perature of  the  exhaust  gases  as  measu<-ed  by  a  thermo- 
couple placed  near  the  outlet  of  the  exhaust  manifold. 

Varying  the  temperature  of  the  cooling  water  from  70 
to  210  deg.  Fahr.,  measured  at  the  water  outlet  from  the 
jacket,  had  but  little  effect  upon  the  exhaust  gas  tempera- 
ture, which  remained  almost  constant  at  about  1250  deg. 
Fahr.  The  variation  was  less  than  50  deg.  Fahr.  from 
this  mean. 

The  variation  in  temperature  of  exhaust  gas  witn  change 
in  mixture  propoi-tions  is  shown  by  the  curve  in  Fig.  9. 
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The  effect  of  change  in 
load  at  various  speeds  of 
the  engine  is  shown  by 
the  curves  in  Fig.  10. 
The  maximum  difference 
in  temperature  between 
light  and  full  load  is  270 
deg.  Fahr.  at  300  r.p.m., 
and  this  difference  de- 
creases at  higher  speed  to 
only  110  deg.  Fahr.  The 
tests  show  a  variation  in 
temperature  as  between 
low  and  high  speed  which 
ranges  from  300  to  1300 
deg.  Fahr.  at  low  loads 
and  from  about  600  to 
nearly  1500  deg.  Fahr.  at 
full  load,  hence  the  diffi- 
culty in  maintaining  any 
desired  temperature  of  an 
exhaust  heated  vaporiz- 
ing surface. 

F.  C.  Mock  of  the 
Stromberg  Motor  Devices 
Co.  is  conducting  experi- 
ments for  the  purpose  of 
determining  the  heating 
areas,  temperatures  and 
other  conditions  of  vapor  generation  necessary  for  the  use 
of  fuels  ranging  from  aviation  gasoline  to  fuels  of  low 
volatility  known  as  distillate,  and  also  the  common  alco- 
hols. Mock  states  that  he  has  already  demonstrated  that 
it  is  possible  to  secure  better  operation  with  the  heavier 
of  these  fuels  than  the  average  motor  car  shows  with  gaso- 
line, except  in  the  matter  of  detonation,  which  he  concludes 
can  be  taken  care  of  by  the  use  of  water  or  alcohol.  These 
fuels  are  being  used  at  temperatures  lower  than  is  com- 
monly believed  necessary  for  efficient  use  of  gasoline.  The 
detailed  results  of  these  tests  have  not  yet  been  given  out, 
but  Mock  has  expressed  the  view  that  by  developing  means 
for  separating  liquid  fuel  from  the  airstream,  passing  it 
to  an  exhaust  heated  chamber,  and  after  it  is  vaporized 
returning  it  to  the  charge  entering  the  inlet  manifold, 
after  the  manner  shown  diagrammatically  in  Fig.  11,  it 
will  be  possible  to  overcome  many  difficulties  now  encoun- 
tered in  efforts  to  better  utilize  present-day  fuels. 

This  method  of  handling  relatively  non-volatile  fuels  is 
not  new.  It  is  in  fact  being  used,  with  many  variations  in 
mechanical  arrangement  and  depign  in  the  case  of  several 
vaporizing  systems  marketed  in  this  country,  and  further 
tests  along  similar  lines  are  being  made  by  various  con- 
cerns, among  them  being  the  Autocar  Co.  The  method 
does  not  necessarily  involve,  as  so  many,  especially  British 
investigators,  appear  to  assume,  a  high  temperature  of  the 
incoming  charge,  for  only  the  fuel  is  heated,  while  the 
air,  at  least  in  many  excellent  systems,  is  heated  in  a 
secondary  way  by  admixture  with  the  fuel  after  the  latter 
is  vaporized.  This  may  result  in  condensing  the  fuel,  but 
the  fog  thus  formed  is  composed  of  such  fine  particles  as 
to  handle  much  like  a  true  gas,  and  because  of  the  large 
surface  presented  by  the  fuel  particles,  they  are  readily 
vaporized  prior  to  combustion  by  contact  with  the  hot 
piston,  cylinder  walls  and  residual  products  of  combustion 
in  the  cylinder.  , 

Mixture  Proportions 

The  propoi'tions  of  fuel  to  air  have  a  very  marked  effect 
upon  the  power  and  economy  of  an  engine  and  much  excel- 
lent work  has  been  done  with  a  view  to  determining  the 
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optimum  ratios  both  for  maximum  power  and  maximum 
economy.  The  work  of  P.  S.  Tice  and  0.  C.  Berry,  records 
of  which  have  appeared  in  these  columns,  and  that  of  the 
Bureau  of  Mines  contain  some  excellent  data  in  this  re- 
gard, and  a  review  of  these  and  other  sources  of  informa- 
tion along  this  line  is  given  in  a  paper  by  W.  S.  James 
of  the  Bureau  of  Standards,  read  at  the  summer  meeting 
of  the  S.  A.  E.  last  year.  Berry  has  since  done  additional 
work  on  behalf  of  the  Wheeler-Schebler  Carburetor  Co. 
with  a  view  to  learning  the  mixture  requirements  of 
engines  under  various  conditions  of  steady  running,  ac- 
celeration, temperature,  manifolding  and  quality  of  fuel. 
These  include  a  series  of  tests  showing  the  relation  between 
the  content  of  CO2  in  exhaust  gas  and  the  power  and  effi- 
ciency of  the  engine  under  various  speeds,  loads  and  mix- 
ture proportions.  Records  of  these  tests  have  not  yet  been 
made  public.  The  effect  of  the  temperature  of  fuel  and 
air  on  the  mixture  proportions  has  also  been  investigated 
and  are  said  to  have  made  it  clear  that  thermostatic  con- 
trol of  the  carburetor  can  be  made  of  great  practical  value. 

P.  S.  Tice,  in  charge  of  the  Carbureter  Division  of  the 
Stewart-Warner  Speedometer  Corp.,  who  has  done  much 
valuable  work  in  connection  with  problems  relating  to  fuel 
economy,  has  recently  made  a  study  of  the  effect  of  pulsat- 
ing flow  upon  carbureter  metering  and  upon  the  measure- 
ment of  air  consumption  of  engines,  and  is  now  preparing 
a  report  on  this  subject. 

Ricardo  has  included  in  his  research  work  record  of 
some  experiments  which,  he  says,  demonstrate  that  "maxi- 
mum power  is  always  developed  (with  fuels  other  than  the 
alcohols)  when  the  mixture  strength  is  at  or  near  that 
giving  complete  combustion,  and  points  to  the  curves  given 
in  Fig.  12  as  proof  of  this  fact.  Other  investigators  have 
reached  different  conclusions,  but  so  far  as  we  recall  most 
if  not  all  of  them  used  multiple  cylinder  engines  in  their 
determinations,  and  it  is  possible  that  the  imperfect  dis- 
tribution which  it  is  difficult  to  avoid  in  such  engines 
accounts  to  some  extent  for  the  difference  in  the  conclu- 
sions arrived  at.  In  the  case  of  alcohol  fuel,  however, 
Ricardo  finds  that  the  power  output  "increases  as  the 
mixture  is  enriched,  and  continues  to  so  increase  until  the 
mixture  strength  is  at  least  20  per  cent  more  than  that 
required  for  complete  combustion."    This  he  attributes  to 


the  high  latent  heat  of  vaporization  of  alcohol  and  the 
relatively  large  increase  in  specific  volume  resulting  from 
combustion. 

Distillation  Tests  of  Fuel 

"^he  distillation  test  of  various  fuels  has  long  since  taken 
the  place  of  hydrometer  testing  which  at  one  time  was 
supposed  to  give  some  indication  as  to  the  value  of  fuels 
for  engine  uses,  but  is  now  recognized  as  being  of  sec- 
ondary importance  except  when  considered  in  combination 
with  other  known  characteristics. 

It  is  generally  understood  that  the  lower  the  distillation 
curve  of  a  fuel,  the  more  readily  it  is  vaporized,  but  cer- 
tain points  on  the  curve  are  of  special  significance,  as 
has  already  been  pointed  out  in  connection  with  the  work 
of  Prof.  Wilson.  Distillation  tests  are,  as  a  rule,  made 
with  an  apparatus  consisting  of  an  engler  flask,  a  heating 
element,  condenser,  thermometer,  etc.,  set  up  and  operated 
in  accordance  with  specifications  laid  down  by  a  Govern- 
ment Committee  on  Standardization  of  Petroleum  Speci- 
fications and  published  in  Bulletin  5  of  the  U.  S.  Bureau 
of  Mines.  According  to  P.  S.  Tice,  who  has  made  a  close 
study  of  this  apparatus  and 
apparatus  has  the  following 
Lack  of  control  of  still  head  temperature,  use  of  an  un- 
necessarily rudimentary  still  head,  too  high  rate  of  dis- 
tillation, too  large  increments  per  cut  and  lack  of  provision 
for  conserving  earliest  distillates.  Because  of  the  faulty 
apparatus  and  methods,  Tice  states  that  two  men  using 
the  same  apparatus  cannot  consistently  check  results.  Fur- 
thermore, the  initial  boiling  point  indicated  by  it  may  be 
as  much  as  70  deg.  Fahr.  too  high  and  the  end  point  too 
low  by  as  great  an  amount,  while  direct  recognition  of 
any  one  of  the  numerous  substances  of  which  the  fuel  is 
made  up  is  difficult  to  recognize  either  as  to  character  or 
amount. 

As  a  result  of  experimental  work  with  fuel  fractionating 
apparatus  and  other  experience  in  work  of  this  character, 
Tice  has  developed  a  special  fractionating  still  which  is 
said  to  incorporate  the  following  essentials  of  design: 
Close  and  consistent  regulation  of  the  temperature  of  the 
still  head  walls,  intimate  thermal  contact  between  vapors 


of  tests  made  with  it,  the 
undesirable  characteristics: 


TEMPERATURE  ~  DEG.  FAHR. 
104      176       240     320      392     464 
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40        aO       120       160      200      240       0 
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Fig.    14 — Cumulative    plotting    of  distillation   data   obtained    by    use    of   the    Tice   fractionating  still   on    three    brands   of 

gasoline   sold    most   extensively    in    and    about   Chicago 


1230 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


June  8,  1922 


and  condensate,  minimum  temperature  gradient  across  still 
head  section  at  any  level,  and  sufficient  space  and  time 
intervals    between    still    and    side    tube.     On    account   of 
limited  space  available  here,  it  is  planned  to  give  a  detailed 
description  of  the  Tice  distillation  apparatus  in  a  later 
issue  of  Automotive  Industries,  but  the  appended  dis- 
tillation curves.  Figs.  13  and  14,  show  clearly  the  advantage 
of  this  apparatus  over  the  present  standard  type  in  more 
closely  recording  the  distillation  characteristics  of  the  fuel. 
The  conventional  plotting  used  in  Fig.  13  shows  the  boiling 
range  of  the  fuel  but  gives  little  idea  as  to  the  substances 
contained  or  the  quantities  in  which  they  occur.     The  dif- 
ferential plots  in  Fig.  14,  in  which  the  percentage  of  each 
cut  is  treated  separately,  shows  the  approximate  number 
of  fuel  substances  present,  the  approximate  percentage  and 
quantity  in  which  they  occur  and  the  approximate  boiling 
points  of  each  substance.     The  data  presented  in  Fig.  14 
is  representative  of  the  three  brands  of  gasoline  sold  most 
extensively  in  Chicago,  the  samples  having  been  obtained 
at  filling  stations  there  on  March  8,  1922.    Fuel  A  is  said 
to  be  a  "straight  run"  gasoline. 

The  U.  S.  Bureau  of  Mines  has,  for  some  three  years, 
been  making  a  semi-annual  gasoline  survey.  Representa- 
tive samples  of  gasoline  are  collected  in  nine  large  cities  in 
various  parts  of  the  country,  and  these  are  subjected  to 
the  tests  required  under  the  Government  specifications. 
The  latest  survey,  completed  in  March  of  this  year,  shows 
that  the  average  quality  of  gasoline  sold  is  almost  identical 
with  that  sold  a  year  earlier.  The  average  initial  boiling 
point  is  given  as  102  deg.  Fahr.  and  the  average  end  point 
at  430  deg.  Fahr.  The  average  distillation  curve  is  shown 
in  Fig.  15  in  comparison  with  similar  curves  for  the  gaso- 
lines of  highest  and  lowest  volatility  tested  by  Ricardo  as 
shown  by  his  reports  published  in  these  columns  last  year. 
It  is  interesting  to  note  that  all  except  the  initial  part  of 
the  average  curve  of  American  gasolines  is  well  above 
that  for  the  least  volatile  gasoline  tested  by  Ricardo,  a  fact 
which  makes  it  more  than  ever  apparent  that  gasoline 
used  in  the  British  Isles  is  much  more  readily  volatilized 
than  our  own.  This,  of  course,  accounts  to  a  considerable 
extent  for  the  relative  ease  with  which  it  is  possible  to 
efficiently  utilize  British  as  compared  to  American  gasoline. 

One  of  the  interesting  conclusions  drawn  by  Ricardo  as 
a  result  of  his  research  work  reads  as  follows:  "There  is 
considerable  evidence  to  indicate  that,  in  the  case  of  most 
'natural'  gasolines,  the  more  valuable  constituents  are  those 
whose  boiling  points  lie  between  the  176  and  356  deg. 
Fahr.  It  is,  therefore,  quite  as  undesirable  to  restrict  the 
final  boiling  point  of  a  fuel  to  300  deg.  Fahr.  as  it  is  to 
permit  it  to  exceed  392  deg.  Fahr.  So  much,  however, 
depends  upon  the  actual  composition  of  the  fuel,  and  so 
great  are  the  variations  in  this  respect  that  this  conclusion 
must  be  regarded  only  as  a  broad  generalization." 

Fuel  Distribution  in  Multi-cylinder  Engines 

On  account  of  the  problem  of  securing  equal  distribu- 
tion of  fuel  in  an  engine  with  more  than  one  cylinder  much 
recent  research  work  has  been  conducted  on  single-cylinder 
engines,  thus  quite  properly  eliminating  one  variable  factor 
which  has  too  frequently  been  overlooked  in  research  work. 
The  variables  which  control  distribution  are  so  numerous 
and  complicated  that  little  has  been  done  to  establish  the 
laws  which  govern  them. 

Among  the  most  informative  pieces  of  research  work  in 
this  field  is  that  done  by  P.  S.  Tice  and  published  in  the 
Journal  of  the  Society  of  Automotive  Engineers  for  March, 
1921,  in  which  are  given  photographs  showing  the  stream- 
line characteristics  for  various  types  of  manifold  and  vari- 
ous throttle  positions.  It  was  noted  that  the  liquid  fila- 
ments lie  in  and  are  forced  to  travel  toward  the  areas 
of  low  pressure.     Some  work  along  similar  lines  has  been 


done  at  the  Bureau  of  Standards.  Tests  of  this  character 
are  desirable  as  indicating  the  manifold  areas  to  which 
heat  can  be  applied  to  best  advantage.  0.  C.  Berry,  among 
others,  is  collecting  as  much  information  as  other  work 
permits  regarding  the  factors  which  control  distribution, 
but  so  far  as  we  are  aware  there  is  little  if  any  basic  work 
being  done  along  this  line.  Prof.  C.  E.  Lucke  of  Columbia 
University  is  studying  the  effect  of  manifold  design  and 
other  factors  on  fuel  utilization,  but  no  results  of  this 
work  have  as  yet  come  to  our  notice. 

Ricardo  states  that  "uniformity  of  mixture  strength  sup- 
plied to  each  individual  cylinder  of  any  group  drawing 
from  one  source  of  supply  depends  primarily  upon  the 
design  of  the  induction  system  generally  and  to  a  surpris- 
ingly sm.all  extent  upon  the  nature  of  the  fuel.  A  really 
well  designed  and  efficient  distribution  system  appears  to 
maintain  nearly  the  same  uniformity  of  mixture  strength 
on  all  fuels  .  .  .  though  defects  are  more  accentuated 
the  lower  the  volatility  of  the  fuel."  He  says  further  that 
distribution  is  the  factor  about  which  least  is  known  to-day, 
while  it  exerts  a  more  important  influence  than  almost  any 
other. 

Effect  of  Fuel  on  Lubricant 

The  character  of  the  fuel  plays  an  important  part  upon 
the  quantity  of  fuel  which  passes  the  pistons  and  is  dis- 
solved in  the  lubricant.  Much  fuel  reaches  the  cylinder 
in  a  liquid  state  even  when  the  induction  system  is  highly 
heated,  in  some  cases,  and  unless  this  fuel,  which  is  usually 
composed  of  the  less  volatile  ends  is  evaporated  by  contact 
with  the  hot  piston,  cylinder  walls  and  residual  gases  in 
the  cylinder,  much  of  it  finds  its  way  into  the  crankcase 
and  dilutes  the  lubricant. 

Prof.  Wilson,  in  connection  with  other  i-esearch  work 
already  mentioned,  is  undertaking  to  measure  the  relative 
solubilities  of  various  types  of  fuels  in  various  lubricants, 
with  a  view  to  minimizing  troubles  from  dilution.  Work 
done  by  other  investigators  has  shown  that  certain  oils  are 
affected  less  than  others  by  contact  with  fuel  which  finds 
its  way  into  the  crankcase,  but  findings  in  this  connection 
have  not  yet  been  made  public. 

Effect  of  Various  Factors  on  Fuel  Economy 

Much  research  work  has  been  done  with  a  view  to  de- 
termining the  numerous  factors  which  affect  the  fuel 
economy  of  automotive  engines  and  complete  vehicles,  but 
much  remains  to  be  done  in  this  regard,  both  in  respect 
to  the  factors  themselves  and  in  the  application  of  existing 
information  in  designing  new  apparatus  and  in  operating 
that  now  in  existence. 

Again  we  must  refer  to  extensive  research  work  of 
Ricardo.  Some  of  his  findings  in  this  regard  have  already 
been  referred  to.  Others  may  be  summarized  as  follows: 

For  maximum  economy,  the  compression  ratio  must  be 
as  high  as  it  is  possible  to  employ  without  inducing  deto- 
nation. The  tendency  of  fuels  to  detonate  is  the  outstand- 
ing limiting  factor. 

The  temperature  of  jacket  water  does  not  influence  the 
indicated  thermal  efficiency  to  any  significant  extent. 
There  was  some  slight  gain  in  indicated  thermal  efficiency 
with  lower  jacket  water  temperatures,  but  the  increase  in 
mechanical  efficiency  due  to  higher  wall  temperatures  and 
consequent  lower  viscosity  of  lubricant  more  than  offset 
any  gain  from  low  jacket  water  temperatures  in  most 
cases. 

In  the  case  of  fuels — except  those  in  the  alcohol  group — 
with  narrow  boiling  range,  and  boiling  below  26  deg. 
Fahr.,  heating  the  charge  has  no  effect  on  the  thermal 
efficiency  except  as  it  reduces  the  maximum  pei-missible 
compression  pressure,  but  the  power  is  decreased.     The 
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thermal  efficiency  is  somewhat  increased  by  heat  addition 
in  the  case  of  alcohol,  but  the  power  is  decreased.  This 
applies  to  single  cylinder  engines.  In  the  case  of  multiple 
cylinder  engines,  where  the  question  of  distribution  enters, 
heating  the  charge  often  increases  thermal  efficiency. 

When  the  ignition  is  properly  adjusted  the  indicated 
thermal  efficiency  remains  nearly  constant  down  to  40  per 
cent  load,  but  if  the  ignition  remains  set  at  the  same 
advance  required  for  best  performance  at  full  load,  the 
indicated  efficiency  falls  off  in  substantially  direct  propor- 
tion to  the  decrease  in  load. 

It  is  evident,  of  course,  that  fuel  economy  is  affected 
by  numerous  other  factors,  some  of  which  have  already 
been  mentioned  in  connection  with  the  work  of  Ricardo, 
Berry,  the  Bureau  of  Standards,  and  others,  but  perhaps 
the  most  obvious  loss  is  one  that  is  preventable,  or  largely 
so,  and  yet  so  prevalent  that  it  escapes  attention  in  a  vast 
majority  of  cars  used,  especially  in  this  country.  We  refer 
to  the  loss  incident  to  incomplete  combustion,  resulting  in 
large  part  from  the  use  of  mixtures  which  are  much  too 
rich  in  fuel. 

Experiments  made  by  the  writer  and  published  in  these 
columns  several  years  ago,  and  many  other  expsriments 
along  similar  lines  made  at  earlier  as  well  as  more  recent 
date,  have  shown  that  the  exhaust  gas  from  automotive 
engines  contains  large  quantities  of  incompletely  burned 
carbon.  Among  the  most  extensive  of  these  tests  are  those 
reported  by  the  Bureau  of  Mines  which  show  that  from 
20  to  30  per  cent  of  all  the  fuel  used  in  the  avera:je  Amer- 
ican passenger  car  and  truck  passes  out  in  the  exhaust 
unburned.  The  reason  why  more  efficacious  steps  are  not 
taken  to  prevent  this  waste  it  is  beyond  the  scope  of  this 
article  to  attempt  to  explain.  The  resultant  loss  is  very 
great,  though  there  is  abundant  data  on  the  basis  of  which 
it  can  be  minimized  if  not  prevented. 

Friction,  of  course,  plays  an  important  part  in  regard 
to  fuel  economy,  and  it  need  hardly  be  said  that  me- 
chanical friction  should  be  reduced  to  a  minimum  in  the 
interest  of  lower  fuel  consumption.  Engine  friction  is 
made  up  of  mechanical  and  liquid  friction  and  pumping 
losses.  The  largest  item  in  mechanical  friction  is  that 
of  pistons  and  rings.  This  friction  in  turn  is  largely 
dependent  upon  the  internal  friction  or  viscosity  of  the 
lubricant.  There  is  considerable  research  data  on  engine 
friction,  some  of  which  is  contained  in  the  paper  by  W.  S. 
James  and  his  associates  on  the  staff  of  the  Bureau  of 
Standards,  entitled  "Elements  of  Automobile  Economy" 
and  published  in  the  Journal  of  the  Society  of  Automotive 
Engineers  for  June,  1921.  It  is  there  shown  that  engine 
friction  increases  at  a  somewhat  higher  rate  than  the 
speed  and  is  materially  affected  by  oil  viscosity  (see 
Fig.  16).  Variations  in  friction  with  change  in  load 
(manifold  depression)  are  also  given.  The  losses  increase 
slightly  as  the  throttle  is  opened.  For  maximum  fuel 
economy  with  a  given  engine  the  engine  speed  should  be 
kept  as  low  as  possible,  pointing  to  advantages  from  as 
small  a  reduction  in  gear  as  is  practicable — and  the  oil 
used  should  have  the  lowest  viscosity  consistent  with  main- 
tenance of  an  oil  film  where  it  is  required. 

Friction  in  gearset,  axle  and  other  parts  of  the  trans- 
mission have  a  direct  effect  upon  economy,  as  do  also  the 
rolling  losses  in  tires  and  the  wind  resistance  of  the 
vehicle.  These  factors  are  treated  in  several  pieces  of 
research  work,  some  of  which  have  been  recently  printed  in 
these  columns  and  one  of  which  is  included  in  an  article 
relating  to  tires  which  appears  in  this  issue. 

An  article  entitled  "Relation  Between  Fluid  Friction  and 
Transmission  Efficiency,"  by  Neil  MacCoul,  presented  at 
the  last  annual  S.  A.  E.  meeting,  gives  useful  data  on 
gearset  losses  under  various  conditions  of  oil  viscosity, 
load,  speed,  etc.     The  article  entitled  "Rear  Wheel  Dyna- 
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Fig.    16 — Relation    between    friction    tip.   speed    and   'oad 
under  various  conditions,  as  given  by  W.   S.  James 

mometer  Tests  and  Their  Significance  to  the  Engineer," 
based  on  tests  made  by  Professor  Lockwood  of  Yale  Uni- 
versity and  printed  in  Automotive  Industries  for  April 
20,  1922,  gives  much  data  on  actual  rolling  resistance  of 
various  cars  and  trucks  as  well  as  their  economy  and 
power  under  conditions  approximating  road  operation. 
The  wide  variations  in  friction  losses  and  the  decreased 
loss  when  using  cord  as  compared  to  fabric  tires  is  particu- 
larly noted. 

Prof.  W.  E.  Lay  of  the  University  of  Michigan,  and 
Prof.  T.  R  Agg  of  Iowa  State  College,  are  investigating 
the  rolling  resistance  and  fuel  consumption  of  trucks  and 
cars  on  grades  and  level  roads,  while  experiments  made 
with  a  view  to  determining  the  actual  wind  resistance  of 
vehicles  are  in  progress  at  other  universities.  Professor 
Lay  also  has  in  progress  some  work  intended  to  determine 
the  effect  of  humidity  on  fuel  economy. 

The  Bureau  of  Standards  has  had  in  hand  for  some 
time  a  series  of  tests  the  purpose  of  which  is  to  measure 
graphically  and  with  accuracy  the  performance  of  cai-s  in 
operation  on  the  road.  Special  apparatus  has  been  de- 
signed for  this  purpob;.'.  It  is  so  constructed  as  to  give 
instantaneous  values  and  to  record  them  positively  in  order 
to  minimize  the  number  of  observers  required  and  elimi- 
nate the  personal  equation.  The  results  of  tests  with  this 
special  equipment  are  to  be  reported  at  the  semi-annual 
S.  A.  E.  meeting  next  month.  The  apparatus  includes  a 
recording  accelerometer  of  the  liquid  column  type,  a  Re- 
public flowmeter  with  special  reo-»rding  device,  a  vane 
anemometer  with  recording  device  arranged  to  measure 
air  velocity  and  a  Van  Sicklen  tachometer  which  is  free 
from  time  lag.  The  temperature  of  the  inlet  and  outlet 
cooling  water,  the  fuel  and  air  entering  the  carbureter, 
and  the  depression  in  the  inlet  manifold  are  measured 
and  recorded  on  commercial  instruments  designed  for  this 
purpose.  The  quantity  of  air  used  is  estimated  by  the  use 
of  a  small  venturi  tube  placed  in  the  hot  air  pipe  leading 
to  the  carbureter.  By  the  use  of  this  equipment  it  is  hoped 
to  secure  much  data  which  will  be  valuable  in  determining 
the  factors  which  govern  fuel  consumption  and  related 
factors  which  determine  car  performance.  While  much 
is  known  regarding  the  performance  of  engines  and  com- 
plete chassis  running  under  constant  load  in  laboratory 
tests,  there  is  much  need  for  precise  measurements  on 
cars  running  under  the  actual  conditions  of  service.  Much 
useful  data  in  this  regard  should  be  furnished  by  the 
Bureau  of  Standards  tests. 
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Temperatures  and  Friction  Losses 
Determined  by  Tire  Research 

Tire  temperature  increases  as  inflation  pressure  decreases.    Rolling  resis- 
tance of  fabric  tire  fifty  per  cent  greater  than  that  of  cord.  Influence 
of  wear  on  rolling  resistance  not  proved. 


THE  manufacturers  of  rubber  tires  are  confronted 
with  technical  problems  of  two  kinds,  one  chemical, 
ihe  other  mechanical.  The  problems  of  compound- 
ing and  curing  rubber  are  essentially  chemical  in  nature, 
while  those  relating  to  the  building  up  of  the  carcass  in 
such  a  manner  as  to  minimize  the  work  of  flexing  the 
walls,  thereby  reducing  the  friction  loss  in  the  tire  and 
increasing  the  useful  life  of  same,  are  essentially  me- 
chanical. The  automotive  engineer  is  directly  interested 
only  in  the  performance  of  tires;  that  is,  their  life  under 
normal  service  conditions,  their  power  absorption  or  fric- 
tional  loss,  and  their  rise  in  temperature  in  service.  A 
good  deal  of  research  work  bearing  on  questions  such  as 
these  has  been  carried  out  during  the  past  few  years,  and 
we  are  fortunate  in  being  able  to  present  in  the  following 
the  results  of  two  such  series  of  researches. 

Engineers  as  a  rule  do  not  realize  what  a  large  fraction 
of  the  power  absorbed  in  the  propulsion  of  an  automobile 
is  taken  up  in  flexing  the  walls  of  the  tires.  This  fraction 
of  the  energy  of  propulsion  is  converted  into  heat,  and, 
in  addition  to  being  a  direct  loss,  helps  to  cut  down  the 


useful  life  of  the  tires.  It  is  evident,  from  the  results  of 
tests  quoted  further  on,  that  a  material  increase  in  fuel 
mileage  might  be  gained  by  keeping  the  tire  inflation 
pressure  always  up  to  normal  or  even  above  normal.  Of 
course,  high  inflation  pressures  are  inimical  to  riding 
comfort  and  also  to  the  endurance  of  some  of  the  more 
delicate  parts  of  the  car,  and  what  is  the  optimum  infla- 
tion pressure  in  any  particular  case,  all  things  considered, 
is  certainly  hard  to  determine. 

The  other  class  of  problems  coming  up  in  connection 
with  rubber  tires  is  of  a  chemical  nature,  and  its  techni- 
calities do  not  concern  the  automotive  engineer  directly, 
but  any  material  progress  in  compounding  or  in  methods 
of  vulcanization  of  rubber  which  tends  to  either  lower  the 
cost  of  production  or  to  increase  the  serviceability  of  tires 
should  be  called  to  his  attention.  Thus  the  automotive 
engineer  certainly  wants  to  know  something  about  the 
organic  accelerators  of  vulcanization  which  have  come  into 
use  these  last  few  years  and  which  are  the  subject  of  a 
great  deal  of  research  work  just  now,  both  in  Europe  and 
in  this  country. 


Temperatures  of  Pneumatic  Truck  Tires 
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THE  life  of  any  pneumatic  tire  depends  upon  many 
factors.  For  large  tires  the  operating  temperature 
has  become  one  of  considerable  importance,  espe- 
cially when  they  are  used  in  hot  climates.  To  obtain 
some  information  on  this  subject  a  series  of  experiments 
were  conducted  by  the  author  for  the  Goodyear  Tire  & 
Rubber  Co.  The  main  purpose  of  these  experiments  was 
to  deter-mine: 

1.  The  best  means  of  measuring  tire  temperature. 

2.  The  effect  on  temperature  of  inflation  pressure,  load, 
long  runs,  frequency  of  stops,   rim  size  and  tire  size. 

3.  The  temperature  of  various  designs  of  tires. 

4.  Suitable  means  of  reducing  tire  temperatures. 

Heating  of  tires  is  due  almost  entirely  to  the  flexing 
of  the  tire  walls,  or,  in  other  words,  it  is  iue  to  hysteresis. 
The  maximum  temperature  is  reached  vhen  the  rate  of 
generation  of  heat  is  just  balanced  by  the  rate  of  its 
dissipation  to  the  atmosphere.  There  are  a  great  many 
factors  which  affect  both  of  these  rates,  so  that  labora- 
tory tests  are  essential  if  comparative  temperatures  are 
desired.  These  tests  were  all  made  in  the  laboratory  at 
Akron  with  testing  machines,  each  one  comprising  two 
45-in.  cast  iron  pulleys  driven  by  an  induction  motor. 


A  suitable  framework  allowed  a  known  load  to  be  sup- 
ported by  each  tire.  The  pulleys  drove  the  tires  without 
any  resistance  except  that  due  to  their  flexing  and  the 
slight  loss  due  to  bearing  friction  and  air  resistance. 

To  have  a  check  upon  the  results,  two  different  methods 
of  measuring  the  temperatures  were  used  simultaneously. 
One  method  consisted  in  measuring  the  increase  in  the 
pressure  and  in  the  volume  of  the  air  in  the  tire,  from 
which  the  temperature  may  be  calculated  provided  the 
initial  temperature  and  pressure  are  accurately  deter- 
mined. The  gages  used  to  measure  the  air  pressure  were 
mounted  on  the  hub  of  the  wheel  so  that  they  rotated 
with  the  tire.  They  were  checked  daily  and  were  also 
calibrated  frequently  by  means  of  a  dead  weight  tester. 

Since  all  inner  tubes  have  some  leakage,  it  is  neces- 
sary to  determine  its  amount  during  a  test  and  apply 
the  proper  correction  to  the  pressure  readings.  The 
total  leakage  was  determined  for  the  twenty-four-hour 
period  following  the  start  of  each  run.  This  total  leak- 
age was  then  distributed  on  the  assumption  that  the  rate 
of  leakage  is  proportional  to  the  absolute  temperature  of 
the  tube  and  to  the  square  root  of  the  pressure  difference 
inside  and  outside  of  the  tire.  A  special  test  in  which 
the  leakage  was  abnormally  large  showed  that  this  was 
a  reliable  method  of  making  the  distribution.  Suitable 
curves  were  prepared  to  facilitate  the  application  of  this 
method  of  correcting  for  leakage. 
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Several  methods  of  measuring  the  increase  in  the 
volume  of  the  air  in  the  tire  were  tried,  but  it  was  found 
that  the  measurement  of  the  longitudinal  tread  circum- 
ference was  the  most  satisfactory.  Knowing  the  cross 
sectional  dimensions  of  a  tire  the  relation  between  the 
volume  of  the  air  in  the  tube  and  the  longitudinal  tread 
circumference  may  be  determined.  With  this  information 
expressed  in  graphical  form,  the  temperature  of  the  air 
in  the  tube  is  readily  calculated  for  any  measured  in- 
crease in  volume  and  pressure,  if  the  initial  temperature 
and  pressure  are  known. 

A  special  tire  thermometer  designed  by  the  Taylor  In- 
strument Co.  was  used  in  many  of  the  tests.  On  account 
of  the  vibration  of  a  truck  wheel  it  was  necessary  to 
have  the  space  above  the  mercury  filled  with  nitrogen. 
Because  of  the  small  clearance  available  the  thermometer 
had  to  be  bent  at  right  angles  and  for  protection  each 
glass  thermometer  was  inclosed  in  a  metal  case. 

Before  splicing  the  inner  tube  the  metal  thermometer 
well  was  placed  on  the  inside  of  the  tube,  the  stem  pass- 
ing out  through  a  special  valve  patch,  and  this  well  was 
then  clamped  in  place  as  is  done  with  an  ordinary  valve 
stem.  The  well  was  partially  filled  with  oil  before  in- 
serting the  thermometer.  The  union  formed  a  tight 
covering  for  the  well,  so  that  no  oil  was  lost  when  the 
wheel  rotated. 

After  calibrating  these  thermometers  carefully  it  was 
found  that  the  readings  obtained  from  them  when  in- 
serted in  a  tube  were  very  much  lower  than  the  true 
temperatures  as  obtained  by  the  method  previously 
described.  This  difference  was  at  first  believed  to  be 
due  entirely  to  heat  conducted  away  from  the  thermom- 
eter well  by  the  cool  part  of  the  inner  tube  and  by  the 
atmosphere.  By  making  several  improved  types  of 
thermometer  wells  it  was  found  that  much  better  results 
could  be  obtained.  The  main  feature  of  improvement 
was  the  addition  of  many  thin  fins  to  the  wells,  thus 
increasing  very  materially  the  rate  at  which  heat  is 
absorbed  from  the  air  inside  of  the  tube.  The  rate  of 
dissipation  of  heat  from  the  wells  could  not  be  changed 
appreciably.  It  was  not  possible,  therefore,  to  build  a 
well  which  would  enable  the  correct  temperatures  to  be 


Fiq.    1— General    view    of    40    x    8    tire    mounted    on    testing    machine. 

Pressure    gage  fastened   to  the   hub  of  the  wheel,   and   large  standard 

test    gage    connected    to   tire  for   daily   gage    calibration 

read  by  these  mercury  thermometers  when  using  dr>-  air 
in  the  tube. 

Thermocouples  placed  inside  of  the  tube  were  next 
tried.  Much  experimental  work  was  done  in  the  attempt 
to  obtain  a  type  which  would  be  satisfactory  mechan- 
ically, electrically  and  thermally.  The  temperatures 
obtained  from  the  best  types  of  tube  thermocouples  were 
materially  lower  than  those  obtained  from  the  calcula- 
tions based  on  the  pressure  and  volume.  This  fact  com- 
bined with  the  low  readings  from  the  tire  thermometers 
made  it  imperative  that  extra  precautions  be  taken  to 
know  whether  the  air  inside  of  the  tube  was  saturated 
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Fig.    2 — Leakage    data    obtained    from    an    old    tube    during    6    hrs    of 
operation  and  the  following  18  hrs.  of  cooling 


Pig;    3 — Tire    thermometer    well,    model    G    for    36    x    6 

tires    with    head    absorbing    capacity    increased    by    the 

attached  fins 
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90  degrees   F. 


with  moisture.  To  have  enough  moisture  inside  of  the 
tube  to  cause  saturation  at  all  temperatures  means  that 
a  different  method  of  calculation  must  be  used  from  that 
which  is  correct  for  dry  air.  That  the  air  inside  of  the 
tube  supposed  to  contain  "dry  air"  did  contain  only  a 
little  moisture  was  made  certain  by  inflating  the  tires 
with  air  which  had  been  passed  slowly  through  a  special 
separator  containing  calcium  chloride  and  also  by  the 
examination  of  samples  drawn  from  the  tube  after  in- 
flation. Hence  the  temperatures  as  calculated  for  dry 
air  were  correct. 

To  account  for  the  difference  in  temperatures  as  ob- 
tained from  the  different  methods  the  effect  of  convection 
currents  was  next  investigated.  This  was  done  by  plac- 
ing thermocouples  in  different  places  inside  of  the  same 
tube  and  obtaining  readings  from  each  couple  when  the 
tire  was  stopped  in  different  positions. 

Readings  were  also  obtained  from  these  couples  while 
the  tire  was  running  at  full  speed.    These  tests  showed 
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that  convection  currents  would  account 
for  the  discrepancy  between  the  ther- 
mocouple readings  and  the  average 
temperature  of  the  air  in  the  tube. 
They  also  explained  why  the  tire  ther- 
mometer used  with  the  well  having 
many  fins  on  it  still  gave  readings  too 
low. 

Tube  thermocouples  are  troublesome 
in  many  ways,  and,  besides,  it  was  de- 
sired to  measure  the  temperature  of  the 
material  in  the  hottest  part  of  the  tire. 
This  led  to  the  use  of  detachable  ther- 
mocouples. They  are  made  of  very  fine 
wire  mounted  on  the  end  of  a  small 
hard  rubber  insulating  plug,  that  is  in- 
serted immediately  after  stopping  the 
tire,  in  a  hole  bored  through  the  tread 
to  the  point  at  which  it  is  desired  to 
measure  the  temperature.  The  tem- 
perature indicated  by  the  potentiometer 
will  then  rise  quickly  to  its  maximum, 
which  is  appreciably  less  than  the  tem- 
perature of  the  stock  because  of  the 
heat  conducted  away  from  the  couple. 
One  of  the  greatest  advantages  of  this 
method  is  that  it  enables  the  tempera- 
ture of  the  stock  itself  to  be  determined. 
This  temperature  is  very  much  higher  than  that  of  the  air 
inside  of  the  tube.  The  ease  with  which  the  couple  may 
be  renewed  is  another  important  advantage.  The  in- 
jury to  the  casing  caused  by  the  drilling  of  small  holes 
is  of  no  great  importance  in  the  case  of  laboratory  test 
tires. 

Before  any  comparative  temperature  tests  were  made 
the  deflections  of  the  tires  under  various  inflation  pres- 
sures were  determined.  The  results  of  many  different 
temperature  tests  were  plotted,  and  in  all  cases  it  was 
found  that  it  takes  nearly  six  hours  of  operation  for  a 
40  X  8  tire  to  reach  its  maximum  temperature.  The 
smaller  sizes  require  less  time. 

For  sections  of  the  country  having  long  periods  of  very 
hot  weather  it  is  desirable  to  have  some  simple  means  of 
cooling  large  truck  tires.  A  very  satisfactory  cooling 
method  was  found  to  consist  of  putting  a  small  amount  of 
water  inside  of  the  tube  before  inflating  with  air.  The 
theory  which  prompted  trying  this  is  as  follows: 
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Fig.  4  (Left) — Model  E.  Couple  at  j  with  fine  copper  wires,  o,  soldered  to  it  to  increase  heat  absorbing  capacity; 
b,  colls  of  couple  wire  to  reduce  heat  conauctlon  from  the  couple;  m,  cotton  cords  supporting  couple  from  anchor 
wires,     I     and     h.         Fig.     5     (Right) — Deflections     of     three     sizes    of    tires    having    various     inflation    pressures     when 

supported   by  flat   and   curved   surfaces 
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Fig-     8 — Temperature     effect    of    underinflation    on    small    truck    tire, 

"wet"  and   "dry" 


First,  a  small  decrease  in  the  generation  of  heat  may 
be  expected  because  the  vapor  pressure  will  increase  the 
total  pressure  inside  of  the  tube  so  that  the  amount  of 
flexing  of  the  tire  is  reduced.  This  vapor  pressure  will 
be  small,  but  it  will  act  as  a  sort  of  safety  valve  because 
the  hotter  the  tire  the  greater  will  be  the  vapor  pressure. 
The  vapor  pressure  increases  more  rapidly  than  does  the 
air  pressure  for  a  given  increase  in  temperature. 

Second,  the  vapor  may  be  expected  to  transfer  heat 
very  rapidly  from  the  hottest  parts  of  the  tube  to  the 
cooler  parts  of  it.  As  the  tire  rotates  the  water  is  kept  in 
a  thin  band  extending  entirely  around  the  tread  portion 
of  the  tube.  This  is  the  hottest  part  of  the  tube  and 
the  cooling  would  be  effected  here  by  the  evaporation  of 
the  liquid  which  would  condense  again  on  the  cooler 
portions  of  the  tube,  lying  next  to  the  rim  and  the  side 
walls.  The  very  rapid  circulation  of  the  air  and  vapor 
in  the  transverse  section  of  the  tube  is  of  material 
assistance  in  this  transfer  of  heat. 

Third,  a  cooling  effect  is  produced  on  the  tube  by  the 
absorption  of  heat  by  the  liquid  itself  until  it  attains 
the  same  temperature  as  the  tube.  This  effect  depends 
upon  the  amount  of  liquid  used,  as  may  be  seen  in  one  of 
of  the  accompanying  illustrations.  It  should  be  noted 
that  in  all  cases  the  average  temperature  of  the  wet  tube 
is  materially  lower  than  that  of  the  dry  tube  and  that  the 
beneficial  effects  of  the  extra  liquid  is  very  small  after 
the  first  three  hours  of  the  run. 

The  following  general  conclusions  are  drawn  from 
these  experiments: 

1.  The  measurement  of  the  increase  in  air  pressure  of 
a  tire  is  a  very  accurate  and  reliable  means  of  determin- 
ing the  average  tube  temperature  providing  proper  pre- 
cautions are  taken  to  know  whether  the  air  is  saturated 
and  to  have  accurate  measurements  of  pressure,  volume 
changes,  leakage  and  initial  temperature. 

2.  Convection  currents  inside  the  hot  tube  are  very 
large  and  may  necessitate  a  large  correction  to  any 
temperature  measuring  apparatus  which  records  only 
the  particular  temperature  at  some  definite  region,  which 
is  small  in  comparison  with  the  whole  cross  sectional 
area  of  the  tube. 

3.  These  convection  currents  are  due  to  the  variation 
in  density  of  the  air  in  contact  with  the  hot  and  cool 


portions  of  the  tube,  combined  with  the  forces  of  gravity 
and  that  due  to  the  rotation  of  the  wheel.  The  first  of 
these  forces  causes  the  convection  currents  to  flow  in  the 
longitudinal  direction  of  the  tube  when  the  tire  is  stand- 
ing still,  and  the  second  causes  much  stronger  currents 
to  be  in  a  transverse  section  of  the  tube  when  running. 

4.  Tire  thermometers  of  the  type  herewith  described 
are  not  very  well  suited  for  any  tube  temperature 
measurements  except  the  initial  one,  on  account  of  the 
corrections  due  to  the  convection  currents  and  the  still 
greater  correction  due  to  the  heat  conduction  to  the  cool 
part  of  the  tube  to  which  the  well  must  be  clamped. 

5.  Thermocouples  placed  inside  the  tube  and  mounted 
so  that  they  will  be  held  near  the  center  of  the  tube  are 
rather  frail  and  are  likely  to  be  injured  or  misplaced 
during  the  splicing  of  the  tube;  they  are  also  subject  to 
corrections  due  to  convection  currents  and  require  con- 
siderable care  and  patience  to  make  and  install. 

6.  Detachable  thermocouples  of  the  type  herein  de- 
scribed are  easily  made  and  used;  they  are  quite  reliable 
when  carefully  used,  and  they  possess  the  very  g/eat 
advantage  of  giving  fairly  close  to  the  correct  tempera- 
tures of  the  various  parts  of  the  tire  which  are  hottest 
and  whose  temperatures  are  often  most  desired. 

7.  The  detachable  thermocouple  readings  must  be 
taken  at  very  carefully  measui'ed  intervals  of  time  after 
stopping  the  tire  as  the  hottest  parts  of  the  tire  cool 
rapidly  and  appreciably  immediately  after  stopping. 

8.  It  appears  likely  that  the  detachable  thermocouple 
should  have  a  correction  applied  to  its  reading  to  com- 
pensate for  the  conduction  of  heat  through  the  wires 
from  the  couple  to  the  outside  air.  This  correction  has 
not  been  worked  out  completely  as  yet  but  will  be  greatest 
when  used  in  holes  of  shallow  depth. 

9.  The  pressure  in  the  tube  does  not  begin  to  drop  until 
a  short  time  after  stopping  the  tire,  thus  affording  time- 
to  obtain  accurate  pressure  and  volume  readings. 

10.  The  pressure  volume  method  combined  with  the 
detachable  thermocouple  one  appears  at  the  present  time 
to  be  best  suited  for  determining  pneumatic  tire  tempera- 
tures, as  the  results  are  more  accurate,  more  compre- 
hensive ana  more  easily  obtained  than  those  from  any^ 
other  methods  thus  far  developed  by  the  author. 

11.  For    comparative    tire    temperature    the    results 
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should  be  given  in  terms  of  temperature  above  the  atmos- 
phere surrounding  the  tire,  as  this  factor  is  so  very  im- 
portant and  so  variable.  It  is  also  essential  to  have  the 
same  loads,  inflation  pressures,  speeds,  mileages,  support- 
ing surfaces  and  sunshine  in  order  to  use  comparative 
temperatures  of  different  designs  of  the  same  size  of 
tires. 

12.  The  temperature  of  a  tire  increases  very  rapidly 
vi^ith  its  size  due  to  the  thickness  of  its  walls. 

13.  High  temperatures  are  destructive  to  tires,  but  the 
relation  between  the  life  of  a  tire  and  its  temperature 
for  various  compounds  has  not  yet  been  established. 

14.  Small  amounts  of  water  (5  to  10  per  cent  of  the  air 
volume)  used  in  the  tube  with  the  air  result  in  a  cooler 
tire,  the  difference  in  tube  temperatures  being  very  ap- 
preciable in  the  case  of  large  hot  truck  tires. 

15.  The  use  of  water  in  passenger  car  sizes  is  not 
recommended  since  such  tire  temperatures  are  not 
usually  sufficiently  high  to  justify  it. 

16.  Care  must  be  exercised  when  using  water  in  the 
tube  to  drain  the  water  from  it  before  exposing  it  to 
temperatures  much  below  the  freezing  point. 

17.  All  users  of  tires  should  note  the  rapid  increase  in 
tire  temperature  with  the  decreased  inflation  pressure. 


A  more  detailed  survey  of  the  results  of  these  tests  is 
not  possible  in  the  limited  space  available.  The  accompany- 
ing charts,  however,  bring  out  briefly  the  more  important 
results. 


Tire  Friction  Losses 


CONSIDERABLE  research  work  on  the  power  losses  in 
various  kinds  of  tires  has  been  done  by  Prof.  E.  H. 
Lockwood  at  the  Mason  Laboratory,  Sheffield  Scientific 
School,  Yale  University.  The  influence  of  load  and  inflation 
pressure  on  the  friction  losses  was  studied  for  both  kinds 
of  pneumatic  tires,  the  fabric  and  the  cord  tire,  while  in 
the  case  of  the  solid  rubber  tire  the  variation  of  the  tire 
losses  with  increasing  wear  or  reduced  thickness  was 
investigated. 

Tests  of  fabric  tires  were  made  on  three  different  sizes 
of  the  same  make,  viz.,  32  x  4  in.,  33  x  ^y^  in.,  and  35  x 
5  in.  For  each  test  load  and  inflation  three  different 
speeds  were  used,  but  it  was  found  that  changes  duo  to 
speed  were  very  slight  and  that  speed  could  be  eliminated 
as  a  factor.  The  rolling  resistances  of  the  three  tires 
under  different  loads  and  with  different  inflation  pres- 
sures are  given  in  Table  I 

From  the  data  given  in  this  table  the  conclusion  may 
be  drawn  that  the  rolling  resistant  ;^.  of  a  fabric  tire  may 
be  increased  more  than  50  per  cent  by  lowering  the  in- 
flation pressure  from  90  to  30  lb;  per  sq.  in.,  and  25  per 
cent  by  lowering  it  to  50  lb.  per  sq.  in.  The  total  car  resist- 
ance, of  course,  will  not  be  increased  in  this  same  ratio. 
In  Fig.  1  are  shown  rolling  resistance-load  curves  for  the 
three  sizes  of  tire  for  different  inflation  pressures.  It  is 
noteworthy  that  the  so-called  "curves"  are  straight  lines 
and  also  that  for  the  same  inflation  the-  "curves"  for  the 
different  tire  sizes  show  the  same  reU'Mon  between  load 
and  rolling  resistance.  Hence  the  rolling  resistance  de- 
pends solely  on  the  load  and  not  on  the  size  of  tire.  The 
rolling  resistance  of  fabric  tires  when  fully  inflated  may 
be  represented  by  the  following  formula  — 

R  =  0.018  L  — 3.0, 

where  R  is  the  rolling  resistance  in  pounds  and 
L  is  the  load  on  the  tire  in  pounds. 
A  simplified  way  of  giving  :he  average  rolling  resist- 


ance of  the  tires  tested  is  to  say  that  it  amounts  to  15  lb. 
per  thousand. 

Dynamometer  tests  of  cord  tires  show  that  their  rolling 
resistance  is  approximately  one-third  less  than  that  of 
fabric  tires.  The  following  figures,  based  on  tests  made 
on  Fisk  and  Goodyear  tires,  are  presented  as  typical  of 
the  test  results. 

TABLE    I— ROLLING    RESISTANCE   OF    FABRIC   TIRES 
(Speed,  20-40  m.p.h.) 

32  X  4  in.  non-skid;  weight  of  tire.  19.5  lb.;  outside  dia.,  32. S  in. 

^Load  460-^  ^Load  700-^  ^Load  975— s 

Inf.  lb.  p.c.  lb.  p.c.  lb.  p.c. 

30  8.03  ]86  14.45  165  22.3  163 

55  5.35  124  10.6  121  16.8  121 

80  4.33  100  8.78  100  13.7  100 

33  X  41/^  in.  non-skid;  weight  of  tire,  23.5  lb.;  outside  dia.,  33.7  in. 

^Load  585-^  ^Load  935— >  ^— Load  1285— ^ 

Inf.                 lb.                p.c.  lb.  p.c.  lb.  p.c. 

30                   9.05                 124  18.4  152  27.7  145 

45                   8.65                 118  15.6  130  23.0  121 

65                  8.65                118  14.2  118  21.2  111 

90                   7.32                 100  12.03  100  19.1  100 

35  X  5  in.  non-skid:  weight  of  tire.  33.5  lb.  outside  dia..  36.0  in. 

^Load  750-^  r-Load  1050-^  ,^Load  1650— ^ 

Inf.                lb.                p.c.  lb.  p.c.  lb.  p.c. 

40                   12.7                 123  19.8  128  37.0  148 

55                   11.4                 109  17.6  115  32.4  129 

70                   10.5                 102  15.9  103  28.2  113 

90                   1C.3                 100  15.4  100  25.1  100 

Comparative  Rolling  Friction  of  Fabric  and  Cord  Tires 
(At  speeds  of  20-40  m.p.h.) 

Tire  size,  32x4  in.;  inflation  pressures,  30-80  lb.  p.  sq.  in.; 

loads,  460-975  lb. 
Average  of  54  readings  for  fabric  tires,  11.3  lb.  =  100  per  cent. 
Average  of  54  readings  for  cord  tires,  7.6  lb.  ■=  67  per  cent. 

Tire  size,  33  x  4^/^  in.;  inflation  pressures,  30-90  lb.  p.  sq.  in.; 
loads,  585-1285  lb. 

Average  of  72  readings  for  fabric  tires,  15.2  lb.  =  100  per  cent. 

Average  of  72  readings  for  cord  tires,  9.06  lb.  =  60  per  cent. 

Tire  size,  35x5  in.;  inflation  pressures,  40-90  lb.  p.  sq.  in.; 
loads,  750-1650  lb. 

Average  of  32  readings  for  fabric  tires,  21.1  lb.  =  100  per  cent. 

Average  of  32  readings  for  cord  tires,  13.45  lb.  =  64  per  cent. 
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Fig.  1 — Rolling  resistance  of  fabric  tires  as  affected  by  size,   load  and  inflation  pressure 
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By  plotting  curves  of  the  test  results  it  was  found  that 
the  proportion  of  the  rolling  frictions  is  about  the  same 
for  all  inflations.  A  valuable  feature  of  the  cord  tire  is 
that  the  rolling  resistance  is  low  even  for  low  inflations. 
For  instance,  with  an  inflation  pressure  of  65  lb.  the  roll- 
ing resistance  is  11.5  lb.  and  for  a  pressure  of  90  lb.  it  is 
11  lb.  In  Table  II  are  given  the  rolling  resistances  of 
33  X  41/2  in.  cord  tires  for  three  speeds,  three  loads  and 
four  inflation  pressures.  It  will  be  noticed  that  after  the 
inflation  reaches  60  lb.  per  sq.  in.  there  is  little  further 
decrease  in  rolling  resistance,  and  that  high  inflation 
pressure  is  not  essential  to  efficient  operation  of  cord  tires. 
Within  the  limits  covered  by  the  experimental  work  the 
rolling  resistance  for  any  load  and  inflation  pressure  may 
be  obtained  from  the  following  equation — 


R 


=  1-100— j><l    ^•Q^+       7000       ) 


R  =  rolling  resistance ;  L  =  load ;  P  =  inflation  pressure. 
Limits,  load  from  500  to  1300  lb. :  Inflation,  30  to  90  lb. 

For  a  normal  inflation  pressure  of  60  lb.  this  equation 
simplifies  to 

72  =  0.012  L  — 2.0, 

in  which,  it  will  be  noted,  the  constants  are  such  as  to 
give  a  result  exactly  50  per  cent  greater  than  given  by 
the  equation  for  fabric  tires. 

Tests  on  solid  rubber  tires  were  made  at  inten-als  from 
1919  to  1921  on  34  to  2  ton  trucks.  It  was  found  that 
solid  tire  resistance  could  be  measured  by  the  jacking-up 
method,  and  that  in  general  the  resistance  was  inter- 
mediate between  the  resistances  of  fabric  and  cord  pneu- 
matic tires  under  the  same  load.  Later  on  tests  on  the 
chassis  dynamometer  at  Mason  Laboratory  were  made  in 
co-operation  with  the  Committee  for  Research  on  Trac- 


TABLE    I— TABLE    OF    FRICTIONAL    DISTRIBUTION    IN    THE     CHASSIS 
Measured  on  the   Mason   Laboratory   Dynamometer 


Number   of   cylinders 4 

Bore  X  stroke,  in 4%  x  4^ 


Weight,  front,  lb. 
V^^'eight,  rear,  lb. . 


Weight,  total  lb. 


1,360 
1.650 

3,010 


Tires,    front,    size 32  x  4 

Tires,  front,  kind 1  fab.-l  cord 


Tires,    rear,   size.. 
Tires,    rear,    kind. 


Rolling  resistance,  front  tires 
Rolling  resistance,  front   bear. 


Rolling  resistance,  front  total. 


Rolling  resistance,  rear  tires   . . . . 
Rolling  resistance,   rear  bear-tr. 

Rolling  resistance,  rear  total. 


Rolling  resistance,  front   and    rear.. 

Rolling  resistance,  tires  only  

Rolling  resistance,  bear,  and  trans.. 
Rolling  resistance,  engine,  20  m.p.h. 


32x4 
cord 

23.2 
4.4 

27.6 

19.0 
14.0 

33.0 

60.6 
42  2 
18!4 
47.5 


4 
?4x6% 

6 
3^x4 

6 

3^x4V^ 

6 
3^2  X  5 

1,850 
2,250 

1,250 
1,450 

2,700 

1.350 
1,460 

1.585 
1.815 

4,100 

2,810 

3,400 

32x41^ 

cord 
32  X  41^ 
cord 

32x4 
cord 
32x4 
cord 

32x4 
1  fab.-l  cord 

32x4 
1  fab.-l  cord 

33x4 
cord 

33x4 
cord 

25.3 

2.4 

9.5 

,  7.4 

22.8 
3.2 

14.6 
3.9 

27.7 

16.9 

26.0 

1S.5 

30.0 
14.0 

16.0 
10.0 

20.3 
14.6 

22. S 
27.8 

44.0 

26.0 

34.9 

50.6 

71.7 
55.3 
16.4 

69.0 

42.9 
25.5 
17.4 
34.0 

60.9 
43.1 
17.8 
27.4 

69.1 
37.4 
31.7 
74.4 

27s  X  4U 

1.495 
1.735 


Rolling  resistance,  total.  Including  engine        108.1 


140.7 


76.9 


SS.3 


143.5 


3,230 

32x4 
cord 

32x4 
cord 

16.4 
4.0 

20.4 

-.>.2 
13.8 

39.0 

59.4 
41.6 
17.8 
SS.O 

147.4 


2.010 
2,400 

4.410 

35  X  5 
cord 

35  X  .1 
cord 

21.0 
6.2 


27 

o 

23 

3 

26 

0 

30.0 

0 

44 

5 

3-: 

— 

47 

.9 

124.1 


Inflation 


Speed,    m.p.h 20 

Speed,    m.p.h 30 

Speed,    m.p.h 40 

Speed,  m.p.h.,  aver. 


30 

6.03 
6.33 
6.91 

6.42 


TABLE    II— ROLLING  FRICTION   OF  33  x  4! '2  CORD  TIRES 
Average   Values  for  Seven    Ribbed   and    Non-Skid   Tires 


-Load  585- 


45 

5.16 
4.98 
5.26 

5.13 


65 

4.68 
4.70 
4.65 

4.68 


90 

4.17 
4.29 
4.54 


30 

10.99 
11.75 
12.37 


4.33   11.7 


45 

9.04 

9.76 

10.01 

9.60 


-935- 


63 

8.21 
S.34 
8.43 

8.33 


90 

7.49 
8.01 
8.22 

7.9 


30 

17.39 
13.17 
19.01 


45 

14.06 
14.71 
14.89 


-1285- 


65 


90 


12.16  10.87 
12.32  11.30 
12.64   11.70 


5S5 


935       1,2S5 


18.19       14.55       12.37      11.29         5.14        9.38      14.10 


Av. 


9.54 
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Fig.  2 — Rolling  friction  of  33  x  4/2  in.  cord  tires  at  various  inflations 


The  results  are  summarized  in 


tive  Rasistance  on  Roads, 
the  following  table: 

FRONT  TIRES,   NEW 

36  X  4  single— Load  583  per  inch  width— Resistance  21.7  lb.  per  1000 
36  X  5  sing-le — Load  466  per  inch  width — Resistance  19.0  lb.  per  1000 
36  X  6  single — Load  375  per  inch  width — Resistance  20.2  lb.  per  1000 
36  X  7     single — Load  375  per  inch  width — Resistance  19.0  lb.  per  1000 


Average 


36  X  5  single- 
36  X  6  singie- 
36  X  7  single- 
Average 


Load  450  per  inch  width — Resistance  20.0  lb. 
FRONT  TIRES,  WORN 

-Load  466  per  inch  width — Resistance  15.5  lb. 
-Load  375  per  inch  width — Resistance  16.5  lb. 
-Load  375  per  inch  width — Resistance  16.2  lb. 


40  X 

40  X 
40  X 
40  X 
40  X 


6  dual  - 
6  dual  - 
12  single- 
12  single- 
12  single- 


per  1000 

per  1000 
per  1000 
per  1000 

Load  400  per  inch  width — Itesistance  16.1  lb.  per  1000 

REAR    TIRES,    NEW 

-Load  285  per  inch  width — Resistance  18.0  lb. 
-Load  275  per  inch  width- — Resistance  15.7  lb. 
-Load  275  per  inch  width — Resistance  14.0  lb. 
-Load  275  per  inch  width — Resistance  15.8  lb. 
-Load  275  per  inch  width — Resistance  19.0  lb. 


Average 

40  X  6 
40  X  6 

Average 


dual 
dual 


per  1000 
per  1000 
per  1000 
per  1000 
per  1000 

Load  275  per  inch  width — Resistance  16.5  lb.  per  1000 

REAR   TIRES,   WORN 
-Load  285  per  inch  width — Resistance  12.5  lb.  per  1000 


-Load  255  per  inch  width — Resistance  11.0  lb. 


Load  270  per  inch  width — Resistance  11.8  lb. 


per  1000 
per  1000 


Several  conclusions  are  apparent  from  these  figures: 
First,  the  partly  worn  tires  roll  with  less  friction  than 
new  and  more  resilient  tires,  the  difference  being  from  20 
to  25  per  cent.  Hence  increased  cushioning  must  be  paid 
for  by  increased  power.    Second,  front  tires  showed  more 


friction  than  rear  tires,  both  new  and  worn,  undoubtedly 
because  the  load  carried  by  the  former  was  greater.  The 
tests  of  the  rear  tires  were  made  with  the  truck  empty, 
hence  the  load  per  inch  of  tire  width  was  considerably  less 
than  for  the  front  wheels.  Third,  the  rolling  resistance 
of  these  solid  rubber  tires  varied  considerably,  in  accord- 
ance with  wear,  construction,  etc.,  but  the  values  obtained 
were  all  intermediate  between  those  for  cord  and  fabric 
tires  and  the  general  average  figured  out  to  16.0  lb.  per 
1000. 

Tire  friction  measurements  by  dynamometer  were  made 
at  20,  30  and  40  m.p.h.,  and  over  this  range  the  readings 
were  nearly  constant.  When  the  averages  of  many  differ- 
ent readings  are  taken,  a  slight  increase  of  the  rolling 
resistance  with  speed  is  found,  amounting  to  6-8  per  cent 
when  the  speed  is  doubled.  This  holds  only  for  smooth, 
hard  surfaces,  and  there  is  no  doubt  that  on  rough,  un- 
even and  soft  roads  the  rolling  resistance  increases  mate- 
rially with  the  speed. 

Thirty-six  readings  of  the  rolling  resistance  of  33  x  41/2 
in.  cord  tires  with  ribbed  tread,  of  three  different  makes 
and  for  different  speeds,  loads  and  inflation  pressures, 
gave  an  average  value  of  8,83  lb.,  while  the  same  number 
of  readings  taken  on  non-skid  tread  tires  of  the  same  size 
under  tlie  same  conditions  showed  an  average  of  9.58  lb., 
an  increase  of  8  per  cent.  This  increase  is  probably 
caused  by  the  greater  compression  of  the  rubber  under 
the  load,  and  undoubtedly  varies  with  the  shape  of  the 
non-skid  formations.  A  so-called  non-puncture  type  of 
thick-walled  tube  showed  increased  rolling  resistance  of 
5  to  10  per  cent,  while  a  tube  protector  consisting  of  a 
thick  endless  pad  lying  between  the  tube  and  casing 
caused  an  increase  in  rolling  resistance  of  7  per  cent  in 
a  33  X  41/2  in.  casing. 

Tests  on  giant  pneumatic  tires  as  used  for  trucks 
showed  that  their  rolling  resistance  is  somewhat  greater 
than  would  be  expected  from  the  equations  developed  for 
the  smaller  sized  cord  tires. 

As  far  as  pneumatic  tires  are  concerned,  no  influence 
of  the  state  of  wear  and  age  on  the  rolling  resistance  could 
be  proved.  With  solid  tires  the  resistance  decreases  as 
the  tire  wears  out.  There  seems  to  have  been  a  general 
improvement  of  pneumatic  tires  as  regards  rolling  re- 
sistance during  the  past  four  years,  amounting  in  the 
case  of  cord  tires  to  about  10  per  cent. 
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Highway  Transport  Research  Is  Foun- 
dation of  Automotive  Progress 

Industry  must  form  habit  of  thinking  of  highway  vehicle  always  in  rela- 
tion to  highway.  Traffic  surveys  have  been  sporadic,  but  are  being  im- 
proved in  character  and  usefulness.  March  and  April  months  of  average 
traffic.    Trucks  overloaded.    Fuel  consumption  related  to  road  design. 


By  H.  S.  Fairbank* 

MOST  of  the  problems  of  highway  transport  center  about  the  motor  truck.     The  question  of  its  proper  place 
is  one  of  the  most  important  questions  to  be  answered.    What  are  the  clear  fields  of  the  truck,  the  railroads, 
the  electric  roads,  the  waterways;  in  what  parts  of  the  field  are  they  competitors;  where  are  they  allies? 
Able  investigators  are  working  on  the  problems  presented  by  the  motor  truck,  but  it  must  be  admitted  that,  as  yet, 
the  vagueness  of  the  results  of  their  researches  is  more  or  less  disappointing  to  the  many  people  who  are  waiting 
for  information  of  practical  usefulness. 

In  the  passenger-carrying  field  the  automobile  used  to  be  accepted  as  largely  a  pleasure  vehicle,  the  lineal 
descendant  of  the  horse  and  carriage.  But,  of  late,  we  have  begun  to  see  a  commercialization  of  the  passenger 
car  in  the  form  of  the  motor  bus,  and  we  shall  now  hava  to  ask  ourselves  the  same  questions  with  regard  to  its 
relations  to  the  other  carriers  as  we  do  in  the  case  of  the  truck  and  commodity  haulage.  The  point  is  that  we 
are  not  interested  only  in  the  motor  vehicle  and  in  highway  transportation — that  is,  we  should  not  be — but  in 
transportation  as  a  whole.  All  existing  agencies — even  the  horse — have  their  proper  field  and  we  shall  profit  most 
by  finding  that  field  for  each  as  quickly  as  possible.  In  attempting  to  do  that  we  find  ourselves  in  a  maze  of 
criss-cross  relations  which  will  take  some  of  our  best  thought  before  they  are  untangled. 


AT  the  outset  it  will  be  well  to  form  the  habit  of 
thinking  of  the  highway  vehicle — motor  truck, 
automobile  or  horse-drawn  wagon — always  with  the 
highway.  The  two  constitute  highway  transportation. 
They  are  as  inseparable  as  the  railroad  train  and  its 
rails,  the  vessel  and  its  stream.  Each  affects  and  limits 
the  other  and  together  they  have  their  effect  upon  the 
other  systems. 

We  must  learn  the  relation  of  the  road  to  the  vehicle. 
And  it  is  precisely  in  this  field  that  the  bulk  of  the  inves- 
tigation thus  far  centers.  Highway  engineers  have  been 
feeling  for  that  relation  for  more  than  a  decade.  Forced 
by  circumstances  to  build  roads  without  a  proper  con- 
ception of  all  the  factors  involved,  they  have  taken  what 
time  they*  could  for  a  study  of  traffic  by  means  of  the 
traflSc  census. 

Most  of  the  early  traflfic  counts  were  made  in  advance 
of  the  improvement  of  particular  roads  with  the  idea  of 
determining  the  kind  of  road  required.  The  fact  that 
the  traffic  which  used  the  road  after  it  was  completed 
was  totally  different  from  that  revealed  by  the  prelimi- 
nary count  and  that  some  of  the  roads,  in  consequence, 
were  pretty  badly  battered  was  a  source  of  considerable 
annoyance  to  the  highway  engineers.  But  out  of  that 
experience  has  come  a  knowledge  of  one  of  the  cardinal 
laws  of  highway  traffic  which  was  certainly  not  appre- 
ciated before  if  indeed  it  was  understood  at  all.  That 
law  is  that  traflflc  flows  to  the  better  road. 

One  of  the  earliest  States  to  set  about  the  business  of 
a  traflRc  census  in  a  systematic  way  was  Maryland.  The 
State  Roads  Commission  began  some  five  or  six  years  ago 
the  counting  of  traffic  monthly  on  each  completed  con- 


•Senior  highway  engineer,  Bureau  of  Public  Roads. 


tract  section  of  the  State  highways.  The  counts  were 
made  by  the  maintenance  patrolmen.  They  distinguished 
between  several  classes  of  horse-drawn  vehicles  and 
light  and  heavy  motor  vehicles.  The  data  collected  were 
put  to  no  immediate  use,  but  carefully  were  filed  away, 
and  those  files  have  become  a  veritable  mine  of  useful 
information. 

BECAUSE  the  records  cover  the  traffic  on  the  whole 
State  highway  system  Dean  A.  N.  Johnson,  of 
the  Engineering  College,  University  of  Maryland,  has 
been  able,  by  plotting  the  averages  for  a  year,  to  pro- 
duce a  traflSc  map  of  the  State  on  which  by  var.\  ing  the 
width  of  the  lines  representing  the  roads  he  pictures 
the  varying  intensity  of  traffic  on  all  parts  of  the  system. 

Another  fact  of  importance  that  is  clearly  brought  out 
by  the  Maryland  data  is  the  seasonal  variation  of  the 
traflRc.  Taking  the  Baltimore-Washington  road  as  an  ex- 
ample to  show  the  usefulness  of  the  data,  the  averages  of 
the  records  for  this  road  show  that  traffic  is  at  a  maxi- 
mum each  year  from  June  to  October,  inclusive,  with 
the  peak  in  October.  November,  December,  January  and 
February  are  the  months  of  light  traffic,  and  March  and 
April  bring  close  to  average  volumes  of  traffic  to  the 
road.  From  the  middle  of  June  to  the  m.iddle  of  October 
the  daily  traffic  is  about  135  per  cent  of  the  average  daily 
traffic  for  the  year  on  this  particular  road,  and  from 
November  to  February  it  is  less  than  75  per  cent  of  the 
annual  average. 

Between  these  data  for  one  particular  road  in  Maryland 
and  the  statistics  of  all  the  railroads,  as  compiled  by  the 
American  Railway  Association  it  is  possible  to  draw  some 
interesting  comparisons. 
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Both  on  the  railroads  and  the  highway  the  months  of 
March  and  April  stand  out  as  the  period  of  average  traf- 
fic. 

For  our  latitude  it  is  safe  to  say  that  a  single  traffic 
census  taken  during  these  months,  whether  for  a  railroad 
or  a  highway  will  come  as  close  as  possible  to  indicating 
the  average  daily  traffic  for  a  year.  Qualitatively,  the  pe- 
riods of  lean  and  heavy  traffic  on  railroad  and  road  coin- 
cide. October  is  the  big  month  on  each,  and  February  is 
the  month  of  lowest  ebb. 

Truck  Traffic  Variable 

IT  is  when  we  come  to  compare  the  variation  of  traffic 
quantitatively  that  we  find  the  one  outstanding  differ- 
ence between  the  railroads  and  the  road.  The  railroad  has 
an  almost  uniform  flow  of  traffic  the  year  round.  The 
peaks  and  valleys  come  along  at  the  same  seasons  as  on 
the  road,  but  they  are  not  nearly  as  high  or  as  low.  Octo- 
ber's railroad  traffic,  for  example,  is  only  116  per  cent 
of  the  monthly  average.  On  the  road  it  is  140  per  cent. 
In  February  traffic  on  the  railroad  drops  only  to  85  per 
cent  of  the  monthly  average,  while  on  the  road  it  falls 
to  but  little  over  60  per  cent.  Traffic  on  the  road  the 
winter  through,  that  is  from  November  to  February  in- 
clusive, is  73  per  cent  of  the  average  for  the  year,  and 
in  the  summer — from  June  to  October  inclusive — it  is 
135  per  cent.  For  the  same  periods  on  the  railroads  the 
percentages  are  95  and  106. 

These  facts  should  suggest  a  number  of  things  to  all 
who  are  trying  to  raise  highway  transportation  to  a 
higher  level  of  efficiency. 

Bear  in  mind  that  the  road  selected  for  the  foregoing 
comparison  is  one  of  the  most  noted  roads  in  the  country, 
a  road  that  is  in  shape  for  travel  at  all  times  of  the  year. 
Take  the  highways  of  the  country  as  a  whole,  or  even 
the  principal  highways,  and  the  comparison  would  be  de- 
cidedly more  favorable  to  the  railroad. 

H.  R.  Tolley  and  L.  M.  Church  of  the  Bureau  of  Public 
Roads,  have  thrown  some  light  on  the  average  passability 
of  our  roads  for  motor  trucks  by  their  researches  con- 
ducted by  means  of  farmer's  questionnaires  in  the  East- 
ern and  Corn  Belt  States.  Each  farmer  was  asked  to 
specify  the  kind  of  roads  over  which  his  truck  traveled 
and  the  number  of  weeks  during  the  year  when  the 
roads  were  in  such  condition  on  account  of  mud  or  snow 
that  the  truck  could  not  be  used.  Twenty-nine  per  cent 
of  the  farmers  in  the  Eastern  States  reported  that  their 
tiucks  ordinarily  travel  only  on  dirt  roads,  46  per  cent 
reported  that  the  roads  they  use  are  part  dirt  and  part 
improved,  and  the  remainder  said  that  the  roads  they 
operated  over  were  all  improved.  On  the  average  there 
were  10.7  weeks  during  the  year  when  the  men  with  all- 
dirt  roads  could  not  use  their  trucks  at  all,  those  with 
part-dirt  roads  managed  to  operate  during  all  but  7.8 
weeks  and  the  men  whose  roads  were  wholly  improved 
were  entirely  laid  up  only  3.8  weeks,  probably  by  snow. 

In  the  Corn  Belt  the  record  was  less  favorable.  Eighty 
per  cent  of  the  farmers  reported  only  dirt  roads,  14  per 
cent  said  tViey  had  partly  improved  roads,  and  only  6  per 
cent  had  totally  improved  highways  to  operate  over.  So 
it  is  not  surprising  that  the  average  number  of  weeks 
during  which  operation  was  impossible  in  this  section 
was  8.4  as  compared  with  7.7  weeks  in  'c-'e  Eastern  States. 

Tolley  and  Church  uncovered  some  other  facts  of  im- 
portance in  their  correspondence  with  farmers  and  we 
will  come  back  to  them  later.  For  the  present,  since  this 
is  a  story  of  research  and  only  by  way  of  example  a 
record  of  the  results  of  research,  let  us  revert  to  the 
traffic  census  and  see  what  has  been  done  with  that  use- 
ful  instrument. 

Most   of  the  traffic   records   have   been   made   by   the 


State  highway  departments,  and  most  of  the  work  has 
been  sporadically  done.  With  one  or  two  exceptions  it 
has  not  been  done  with  any  very  definite  purpose  in  view 
other  than  to  record  some  information  which  might  later 
prove  interesting  to  examine.  As  a  result  not  many  of 
the  numerous  records  that  have  been  made  offer  an  at- 
tractive field  for  the  analyst. 

The  first  traffic  census  taken  in  this  country  for  any 
extended  period  was  made  in  Illinois  in  1906-7,  where  the 
traffic  was  counted  at  some  seventy-odd  stations  con- 
tinuously during  a  two-year  period  on  an  average  of 
four  times  a  month.  The  data  collected  are  chiefly  valu- 
able from  an  historical  standpoint. 

The  valuable  work  done  by  Maryland  has  already  been 
noticed.  The  Iowa  highway  department  has  made  a  con- 
tribution along  a  sightly  different  line.  At  the  time 
they  made  their  study  the  purpose  in  mind  was  to  settle 
the  question,  then  a  subject  of  considerable  debate,  as  to 
whether  the  roads  should  be  built  principally  to  accom- 
modate the  so-called  farm-to-market  traffic  or  the  through 
or  tourist  traffic.  To  answer  this  question  Iowa  made 
counts  at  47  stations  in  1917  and  87  in  1919  and  their 
data  are  mainly  useful  for  the  classification  of  the  traf- 
fic by  source  and  origin. 

The  results  for  the  two  years  expressed  in  the  same 
terms  are  given  in  the  following  table: 

Per  Cent  of  Total  Traffic 


Interstate 

Farm-to-town, 

Interurban, 

or  tourist. 

Year 

Per  cent 

Per  cent 

Per  cent 

1917 

46.6 

46.9 

6.5 

1919 

47.1 

46.1 

6.7 

Before-and-after  improvement  counts  made  in  other 
States  have  served  principally  to  prove  the  utter  value- 
lessness  of  traffic-  counts  made  before  the  improvement 
of  a  road  to  indicate  the  form  the  improvement  should 
take,  and  to  illustrate  the  principle  of  selection  which 
runs  through  the  whole  fabric  of  our  transportation  sys- 
tem, according  to  which  the  traffic  takes  the  easiest  and 
best  road  from  source  to  destinaticin. 

California  Investigations 

WITHIN  the  past  two  years,  however,  traffic  censuses 
of  a  different  order  have  been  taken  in  several  parts 
of  the  country,  which  have  produced  some  I'eally  important 
data  and  which  without  question  represent  the  highest 
development  of  the  traffic  census  as  a  research  instru- 
ment, lacking  only  the  continuity  of  the  Maryland 
records. 

The  first  of  these  studies  was  made  by  the  Bureau  of 
Public  Roads  in  California,  in  connection  with  an  in- 
vestigation of  the  accomplishments  of  the  State  highway 
commission  made  at  the  request  of  the  commission  in 
1920. 

One  hundred  and  three  stations  were  selected  and 
counts  we'-e  made  at  each  for  intervals  varying  from  one 
to  eleven  days,  and  for  16  hours  each  day.  The  traffic 
classification  distinguished  between  light  and  heavy 
automobiles,  motor  trucks  of  four  capacity  groups,  pas- 
senger buses,  horse-drawn  vehicles  and  extra-heavy  ve- 
hicles. The  average  of  the  counts  for  the  whole  State 
shows  that  in  numbers  of  units  the  highway  traffic  of 
California  is  predominantly  a  passenger  automobile  traf- 
fic, vehicles  of  that  description  constituting  nearly  83  per 
cent  of  the  total.  In  point  of  tonnage  the  commodity 
traffic  plays  a  more  considerable  part,  but  it  is  not  to  be 
compared  to  such  traffic  as  some  of  the  Eastern  highways 
carried  during  the  war  years.  Not  more  than  one-third 
of  the  tonnage  of  traffic  in  California  is  in  trucks,  where- 
as during  the  war  such  roads  as  the  Belair  road  in  Mary- 
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land  carried  truck  tonnage  in  excess  of  50  per  cent  of  the 
total. 

SINCE  the  stations  selected  in  California  covered  prac- 
tically the  whole  road  system  of  the  State  it  was  possi- 
ble to  plot  the  counts  for  each  station  in  traffic  diagrams 
which  show  the  variation  in  traffic  on  the  various  parts 
of  the  system.  The  diagrams,  like  similar  ones  plotted 
in  Maryland,  bring  out  very  clearly  the  influence  of  the 
cities  and  towns.  The  typical  form  is  a  series  of  peaks 
and  valleys  with  a  peak  at  each  town  depending  in  height 
upon  the  size  and  character  of  the  town  and  a  valley  in 
between  depending  in  depth  upon  the  distance  between 
towns,  the  character  of  the  towns  and  the  character  of 
the  intervening  rural  sections. 

These  traffic  diagrams,  or  traffic  profiles  as  they  might 
be  termed,  have  a  meaning  which  has  not  been  un- 
riddled because  no  one,  so  far,  has  made  a  determined 
effort  to  obtain  the  collateral  economic  data  with  re- 
gard to  the  towns  and  the  country  traversed  which  is 


highway  passenger  transportation  will  remain  indefi- 
nitely the  unorganized  affair  it  now  is?  These  are  some 
of  the  questions  which  remain  to  be  answered.  Shall  we 
wait  until  they  answer  themselves,  or  shall  we  tr>'  to 
discover  where  we  are  going  before  we  get  there? 

There  is  other  food  for  thought  in  the  California  in- 
vestigation— much  of  it — for  the  interested  reader,  but 
space  v'ill  not  permit  a  discussion  of  it  here.  The  pri- 
mary purpose  of  the  investigation  was  to  appraise  the 
service  value  of  the  State  road  system,  and  there  is  much 
that  is  suggestive  and  a  great  deal  that  is  definitely 
informative  in  the  methods  adopted  by  the  investigators 
no  less  than  in  the  valuable  results  of  their  investi- 
gations. 

The  Connecticut  survey,  another  experiment  of  the 
Bureau  of  Public  Roads,  in  which  it  co-operated  with 
the  State  highway  department,  dealt  solely  with  the 
traffic.  Problems  of  the  road  as  a  structure  had  no  place 
in  it.  It  was  strictly  an  analysis  of  traffic.  The  roads 
selected  for  the  investigation  were  the  Boston  Post  road. 


needed  to  show  why  one  city  causes  a  higher  peak  than   upon  which  the  counts  were  made  at  Greenwich,  and  the 


another,  or  one  rural  section 
maintains  a  higher  level  than 
another.  If  traffic  censuses  are 
to  be  genuinely  helpful  it  is 
the  firm  belief  of  the  writer 
that  sooner  or  later  this  effort 
will  have  to  be  made. 

Until  it  is  made  the  traffic 
census  will  give  a  fair  picture 
of  an  existing  condition,  but  it 
will  be  a  practically  useless  in- 
strument in  the  solution  of  the 
main  question,  which  is  always, 
what  traffic  can  be  expected,  not 
what  is  the  traffic  now.  The 
farmer's  parallel  problem — the 
productivity  of  soil  —  is  never 
solved  by  a  weighing  of  crops 
only,  no  matter  how  many 
yields  are  weighed 
when  the  yield  is  related  to  the 

analysis  of  the  soil  that  scientific  agriculture  adds  any- 
thing of  value  to  almanac  farming. 

In  addition  to  the  character  and  volume  of  the  traffic 
and  an  insight  into  the  laws  of  local  traffic  variation, 
the  California  investigation  produced  interesting  data 
with  regard  to  the  daily  and  hourly  variations.  Sunday 
was  shown  to  be  the  day  of  greatest  travel  with  an  aver- 
age traffic  approximately  1.7  times  the  average  week-day 
travel.  Saturday  came  next  and  Friday's  traffic  was  the 
lowest  of  the  week.  On  the  average  day  the  traffic  was 
found  to  be  a  minimum  at  6  a.  m.  when  the  counts  were 
begun  with  a  subordinate  peak  at  11  a.  m.  and  a  maxi- 
mum peak  at  5  or  6  p.  m.  both  on  Sundays  and  week- 
days. Is  this  variation  to  any  extent  controllable,  or  is 
it  the  inevitable  result  of  the  individualistic  character 
of  highway  traffic?  Will  it  ever  be  practicable  to  spread 
highway  traffic  over  the  week  and  the  day  and  the  season 
to  a  degree  approaching  the  constant  and  regular  use  of 
rails? 

These  are  not  academic  questions.  The  efficiency  of 
the  highways  is  bound  up  in  them.  Such  very  practical 
considerations  as  the  widening  of  roads  are  dependent 
upon  the  answers  we  find.  And  who  is  to  say  now  that 
some  such  control  may  not  be  possible?  In  commodity 
haulage  there  is  already  an  apparent  trend  from  indi- 
vidualism to  co-operation  and  specialized  corporate 
transportation  service.  When  we  get  right  down  to  brass 
tacks,  how  many  of  us  would  care  to  say  definitely  that 


HERE  is  a  comprehensive  survey  of  all 
the  significant  studies  that  are  being 
made  in  the  field  of  highway  transport.  The 
activities  are  reviewed  in  an  interesting,  non- 
technical story  that  gives  briefly  a  number 
of  interesting  facts  about  highway  transport 
research  that  every  automobile  man  will  want 
to  know. 

The  field  covered  includes  traffic  surveys, 
operating  cost  investigations,  determination 
of  relation  between  vehicle  and  highway  de- 
sign, store-door  delivery  and  accident  studies. 
The  field  of  the  motor  truck  as  a  transporta- 
tion medium  is  being  defined  by  the  results 
of  these  investigations. 


Hartford  -  Springfield  road, 
which  was  studied  at  a  point 
near  the  Massachusetts  line. 

THE  traffic  passing  these 
two  points  during  four- 
teen-day periods  was  counted 
and  weighed.  The  vehicles 
w  ere  measured,  their  tire 
equipment  was  noted,  their 
speed  was  observed,  the  charac- 
ter of  their  cargo  was  recorded 
and  their  drivers  were  ques- 
tioned as  to  the  length  of  their 
trip. 

Most  striking  among  the  re- 
sults of  this  census  is  its  reve- 
lation   of    the    prevalence    of 
overloading.    Every  third  truck 
It  is  only ....,     was    found    to    be    loaded    be- 
yond   the    rated    capacity     of 
the   truck   and   tires,   notwithstanding   that    less    than    3 
per  cent  of  all  the  trucks  observed  exceeded  the   maxi- 
mum weight  allowance  of  the  Connecticut  law,  which  is 
25,000  pounds.     For  seven-eighths  of  the  violations  of 
the   maximum   weight    2:rovision    and  three-quarters    of 
the  trucks  loaded  beyond  their  rated  capacity  the  regular 
trucking  companies  were  responsible.     The  practice  was 
not  confined  to  loads  of  heavy  material  such  as  sand, 
gravel  and  brick.    Apples,  beer,  butter,  eggs,  drugs,  fish, 
furniture,   meat,   vegetables   and,   in   fact,   nearly  every 
commodity  transported  was  represented  in  the  records 
of  overloads. 

The  significance  of  this  observed  fact  will  depend 
upon  the  relation  which  is  found  to  exist  between  road 
strength,  wheel  load  and  tire  width.  Such  investigations 
are  in  progress  by  the  Bureau  of  Publi:*  Roads  at  the 
Arlington,  Va.,  Experimental  Farm.  It  goes  without 
saying  that  roads  must  be  designed  to  carry  some  given 
maximum  load,  and  it  is  already  clear  that  the  imposition 
of  a  greater  load  after  the  road  is  constructed  overtaxes 
the  road.  Repeated  applications  of  such  excessive  loads 
or  even  occasional  applications  of  greatly  excessive  loads 
are  likely  to  damage  the  road  far  beyond  the  small  gain 
in  the  operating  cost  which  results  from  carrying  the 
additional  load,  if,  in  truth,  there  is  any  gain.  Certainly, 
therefore,  those  trucks  which  were  found  to  be  carrying 
total  loads  in  excess  of  the  legal  maximum  of  25.000 
pounds  were  guilty  of  an  offense  against  the  road  cal- 
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culated  to  cause  loss  to  the  community  which  was  paying  tainly  have  not.    The  fact  remains  that,  so  far  as  we  can 

for  the  road  and  the  transportation.  see  now,  New  England  could  not  get  along  without  its 

railroads,  and  their  position  must  not  be  rendered  im- 

Overloading  Is  Common  possible  by  ruinous  motor  truck  competition.     Bearing 

THE  effect  of  the  overloading  of  smaller  trucks  when  in  mind  that  what  we  are  after  is  not  the  improvement 

the  greatest  wheel  load  does  not  exceed  the  maximum  of  highway  transportation  only,  but  of  all  transporta- 

used    in    design    has    not   yet    been    determined    beyond  tion,  it  will  be  clear  that  there  is  need  for  research  to 

doubt.    State  laws  prescribe  a  limit,  generally  800  pounds  define  the  proper  fields  of  the  two  transportation  systems 

per  inch  of  tire  width,  which  is  intended  to  prevent  ex-  in  this  area  especially.     A  way  must  be  found  to  make 

cessive  concentration  of  load  on  the  road,  and  the  trucks  them   aid  each   other  and  to   put  an   end   to   expensive 

which  were  found  in  Connecticut  to  be  loaded  beyond  conflict. 

the  rated  capacity  of  the  trucks  and  tires  were  violating  An  investigation  similar  to  the  Connecticut  study  has 
the  State  law.  Investigations  made  thus  far  give  some  been  made  by  the  Massachusetts  highway  commission, 
reason  for  the  belief  that  such  overloading,  so  long  as  The  results  have  not  been  published,  but  it  is  understood 
the  given  maximum  wheel  load  is  not  exceeded,  may  not  that  in  many  respects  they  verify  the  Connecticut  find- 
be  followed  by  serious  consequences,  but  the  point  is  not  ings  and  that  they  point  toward  the  same  general  con- 
at  all  clear.     It  is  possible  that  the  effect  upon  some  elusions. 

types  of  surface  may  be  more  serious  than  upon  others.  In    Tennessee    another    survey    has    been    under   way 

This  much  is  certain,  that  the  operators  of  those  trucks  which  goes  over  much  of  the  ground  that  has  been  cov- 

were  guilty  of  a  practice  which,  for  all  they  knew,  might  ered  by  the  former  censuses  and  includes  some  impor- 

seriously  damage  the  road,  and  which  in  the  long  run  tant  features  that  have  not  been  accounted  for  in  the 

would  certainly  reduce  the  life  of  their  trucks,  and  yet  others.    This  survey,  the  complete  results  of  which  have 

for  the  sake  of  small  temporary  gain  they  risked  the  not  yet  been  published,  has  been  conducted  by  Prof.  N. 

consequences.  W.  Dougherty,  of  the  University  of  Tennessee,  who  has 

So  long  as  there  is  such  disregard  of  economic  law,  been  appointed  also  a  special  assistant  of  the  Bureau  of 
highway  transport  will  never  become  the  eflficient  link  Public  Roads.  The  work  has  been  done  with  the  co- 
in our  transportation  service  that  we  should  hope  to  operation  of  the  university,  the  State  department  of 
make  of  it.    Again  comes  up  the  problem  of  individual-  highways  and  the  Federal  Bureau. 

ism  which  the  railroads  do  not  have  to  face  and  another  It  has  been  the  principal  purpose  of  this  investigation 

indication  of  the  need  for  research  looking  to  the  estab-  to  determine  the  service  value  of  the  roads  of  several 

lishment  of  uniform,  just  and  reasonable  traflSc  regula-  counties,  of  which  Davidson  County,  with  Nashville  as 

tions  and  means  for  their  enforcement.  a   center,   has   received   first   consideration.     The   other 

In  view  of  the  fact  that  truck  and  railroad  transporta-  counties  included  were  Williamson,  Maury,  Cumberland 

tion  are  more  seriously  in  conflict  in  New  England  than  and  Knox  in  the  order  of  mention. 

in  other  sections,  certain  comparisons  developed  by  the  Reviewing,  briefly,  the  method  adopted:    The  first  step 

Connecticut  data  are  interesting  and  important.    Classi-  was  to  study  the  existing  condition  of  the  roads,  their 

fying  the  commodities  hauled  by  the  trucks  and  compar-  age  and  cost  of  construction,  the  existing  grades,  widths, 

ing  them  with  similar  classifications  of  railroad  tonnage  drainage  and  climatic  conditions  and  other  factors  which 

results  as  follows:  affect  the  use  of  the  roads  and  their  value  as  arteries  of 

^,      ,          ,  transportation.     The  next  step  was  to  review  the  main- 
Comparisons   of   Commodities   Hauled   by   Motor   Irucks   and  tenance  methods  adopted  with  respect  to  cost  and  ade- 
Railroads  in  New  England  ouacv 

Hauled  by  N.  Y.,  '  '                 ..    .     r.,                       .        ^ 

N.  H.  &  H.  Ry.  B.  &  M.  Ry.  Unit  Transportation  Costs 

Class  of  Commodity      Truck               (1918)              ^'^^^^^  ri^YPE  of  surface,  character  of  subgrade,  grades,  widths, 

Products  of  agriculture    .     14.3                  9.4                   11.8  J^     ^^        j^^  character  and  completeness  of  maintenance 

Jrroducts  oi  animals   11.^                   6.6                      a.^  .....            ,      ..,.,         ^     ,        ,.            .        ,.          , 

Products  of  mines    0.5                42.5                   36.8  indicate  service  potentiality.     Costs  of  construction  plus 

Products  of  forests  1.5  6.5  13.2  maintenance  constitute  the  roadway  charges  to  be  con- 
Manufactures    and    miscel-  sidered  with  the  operating  costs  of  the  traffic  in  arriving 

^^"^''"^     ^^-^               ^^-^                  •^^•"  at  a  combined  roadway  and  operating  cost  which  will  be 

Remember  that  the  high-pay  tonnage  lies  in  the  group  a  measure  of  the  efficiency  of  the  transportation.     The 

of    manufactured    and    miscellaneous    commodities    and  investigation  proceeded  to  a  count  of  the  traffic  by  roads, 

that   products   of  the   mines   and   forests   are   low-class  classifying   the   vehicles   as    automobiles,    motor   trucks 

freight,  and  you  will  see  from  tne  table  what  the  truck  (roughly  classified  by  capacity)   and  horse-drawn  vehi- 

is  doing  to  the  railroads.    It  is  invading  their  most  lucra-  cles.    So  far  in  his  investigation  Prof.  Dougherty  found 

five  field  and  taking  a  part  of  their  business  in  that  field,  it  possible  to  obtain  representative,  if  not  complete,  data, 

but  it  is  not  taking  over  any  of  the  burden  of  carrying  With  these  data  and  the  operating  costs  of  vehicles  re- 

the  bulky,  low-class  freight.  lated  to  the  roads  over  which  they  are  operated,  he  would 

Now  consider  the  further  fact  revealed  by  the  Con-  be  in  a  position  to  show  with  a  fair  degree  of  approxi- 
necticut  census:  That  the  trucks  are  carrying  some  of  mation  what  are  the  total  and  unit  costs  of  transporta- 
those  manufactured  commodities  for  distances  which  tion  over  the  various  roads.  But  it  is  right  here  that  he 
exceed  what  is  ordinarily  understood  as  short-haul  dis-  has  struck  a  snag,  which  has  prevented  him  from  carry- 
tances  of  more  than  100  miles  and  as  ligh  as  150  miles,  ing  his  analysis  to  its  logical  conclusion.  He  has  not 
Consider  further  that  the  two  competing  railroad  sys-  been  able  to  secure  accurate  costs  of  operation — even 
tems  are  short-haul  systems,  as  railroad  hauls  are  rated,  average  costs — and  he  needs  something  more  than  aver- 
and  you  will  appreciate  the  situation  in  which  the  rail-  age  costs.  He  needs  detailed  costs — detailed  with  re- 
roads  find  themselves.  spect  to  the  highway  surfaces  and  grades  to  which  they 

The   transportation    conditions    in   New   England    are  relate.     Such  information  is  vital  to  a  proper  selection 

almost  unparalleled  in  other  sections.    Perhaps  the  rail-  of  surface  types.    Knowledge  of  traffic  volume  related  to 

roads  have  not  adjusted  their  service  as  well  as  possible  annual  road  charges  will  show  from  the  viewpoint  of  the 

to  the  peculiar  conditions.     In  some  respects  they  cer-  road,  for  example,  at  what  stage  of  traffic  development  it 
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is  desirable  to  change  the  surface  of  any  particular  road     the  effect  of  roads  upon  the  value  of  property  and  finally 

to  find  by  the  combination  of  the  several  factors  a  more 


from  gravel  to  concrete. 

When  the  traffic  reaches  some  particular  volume  the 
cost  of  the  gravel  road,  made  up  of  cost  of  construction 
plus  maintenance  reduced  to  an  annual  basis,  vi^ill  pass 
the  similar  cost  of  a  concrete  road.  At  that  stage,  from 
the  standpoint  of  the  road,  it  is  desirable  to  resurface 
with  the  more  durable  type.  But  the  chances  are  that 
before  that  stage  is  reached  the  gravel  road  will  already 
have  become  a  relatively  unprofitable  investment  viewed 
from  the  higher  standpoint  of  total  transportation  cost, 
because  the  owner  of  every  vehicle  that  passes  over  it  is 
paying  a  higher  price  for  his  operation  than  he  would  be 
required  to  pay  if  the  surface  were  concrete  instead  of 
gravel. 

Individuals  and  groups  of  individuals,  which  is  to  say 
the  community,  have  paid  that  higher  cost  of  operation 
from  the  time  the  gravel  road  was  built,  but  so  long  as 
the  sum  of  the  annual  operating  cost  and  the  annual 
cost  of  the  gravel  road  does  not  exceed  the  sum  of  the 
two  costs  for  the  concrete  road  the  gravel  road  should 
remain.  The  more  durable  surface  should  be  laid  when 
the  balance  swings  to  the  other  side.  It  is  this  point 
which  is  not  determined  by  Prof.  Dougherty's  data, 
because  of  the  lack  of  relative  operating  costs. 

He  has,  nevertheless,  been  able  to  bring  out  some  in- 
teresting relations,  and  although  his  complete  report  has 
not  yet  been  published,  I  think  I  may  take  the  liberty 
of  quoting  briefly  by  way  of  illustration  from  a  prelimi- 
nary draft  of  the  report  for  Davidson  County.  "For 
example,  the  Harding  Pike  has  a  total  of  8775  vehicle- 
miles  over  a  distance  of  14.5  miles,  giving  an  average 
intensity  of  605,  and  the  Charlotte  Pike  has  a  total 
volume  of  2324  vehicle-miles  over  a  distance  of  8.75 
miles,  giving  an  average  intensity  of  255.  These  two 
pikes  are  of  practically  the  same  construction,  requiring 
an  annual  expenditure  of  practically  the  same  amount. 
The  highway  commission  estimates  that  the  annual  ex- 
penditure for  the  main  pike  roads  will  not  exceed  $750 
per  mile  per  year,  not  counting  interest  on  the  original 
investment.  Seven  hundred  and  fifty  dollars  per  mile 
per  year  would  give  a  vehicle-mile  cost  of  0.34  cents  for 
the  Harding  Pike  and  0.8  cents  for  the  Chai'lotte  Pike. 

What  Do  Roads  Cost? 


(( 


IT  is  estimated  that  the  district  roads  will  cost  about 
$500  per  mile  per  year.  The  traffic  will  vary  from  a 
few  vehicles  per  day  to  about  200  vehicles  per  day.  .  .  . 
Twenty-five  vehicles  per  day  makes  the  vehicle-mile  cost 
6.23  cents  (sic)  if  the  annual  expenditure  is  $500.  It 
would  seem,  therefore,  that  there  is  a  minimum  traffic 
which  will  justify  an  expenditu:  o  of  $500  per  mile  per 
year.  If  the  same  relation*  be  assumed  for  highway 
operation  as  for  railway  operation,  the  total  cost  per 
vehicle-mile  would  have  to  be  31.15  cents  to  justify  an 
expenditure  of  6.23  cents  for  maintenance  and  structures. 
Ordinarily  31  cents  would  be  counted  high  for  average 
vehicle-mile  cost  on  a  hard  surface  road.  Assuming  an 
average  cost  of  15  cents  per  vehicle-mile,  the  (pi'opor- 
tionate  cost  of)  maintenance  and  structures  would  be  3 
cents  per  vehicle-mile.  Three  cents  per  vehicle-mile  and 
an  annual  expenditure  of  $500  would  require  a  traffic  of 
50  vehicles  per  day." 

The  Davidson  County  study  aims  also  to  find  a  basis 
for  the  estimation  of  future  highway  traffic  using  the 
rate  of  increase  of  population,  motor  vehicle  registration 
and  observed  traffic  as  arguments  to  find  a  relation  be- 
tween roads  and  agricultural  production;   to  determine 


•In  railroad  operation  the  cost  of    Tiaintenance  of  way  and   struc- 
tures is  approximately  20  per  cent  of  tlie  total  cost  of  operation. 


adequate  basis  for  the  selection  of  roads  of  the  county 
for  improvement. 

Vehicle  Operation  Relative  to  Road 

WHAT  the  Tennessee  studies  have  failed  to  reveal, 
namely,  the  cost  of  vehicle  operation  relative  to  the 
road  over  which  the  operation  takes  place  is  the  subject  of 
two  investigations,  one  in  Iowa,  the  other  in  Massachusetts 
and  Connecticut.  These  experiments  are  being  conducted 
by  the  committee  on  economic  theory  of  highway  improve- 
ment, a  committee  of  the  Advisory  Board  on  Highway 
Research  which  is  a  division  of  the  National  Research 
Council.  Prof.  T.  R.  Agg  of  Iowa  State  College  is  the 
chairman  of  the  committee,  and  the  Iowa  tests  are  be- 
ing made  under  his  personal  direction.  The  Massa- 
chusetts tests  which  are  being  made  at  the  Massachusetts 
Institute  of  Technology  under  Major  Mark  Ireland  of  the 
Quartermaster  Corps,  U.  S.  A.,  are  known  as  the  Quar- 
termaster Research  on  Tractive  Resistance.  Correlated 
tests  are  being  made  at  Yale  University  under  the  di- 
rection of  Prof.  E.  H.  Lockwood. 

The  Quartermaster  Research  aims  to  discover  the  total 
resistance  to  traction  of  motor  vehicles,  including  the 
sum  of  all  resistances  within  the  vehicle  itself  and  the 
resistance  of  the  road.  The  concrete  road  will  be  used 
as  a  basis  of  comparison  and  most  complete  data  will  be 
secured  for  that  type.  Comparative  data  will  be  secured 
for  other  types.  A  measure  of  the  roughness  of  the  road 
surfaces  tested  forms  a  logical  part  of  this  research.  At 
Yale,  tests  are  being  made  to  ascertain  separately  the 
magnitude  of  the  various  internal  resistances,  such  as 
the  inertia  and  frictional  resistances  of  motor  and  trans- 
mission, and  tire  resistances.  These  resistances  evalu- 
ated, they  can  be  deducted  from  the  total  resistance  as 
found  by  Major  Ireland  and  the  remainder  will  be  the 
road  surface  resistance  which  correlated  with  the  type 
of  road  and  the  measured  roughness  of  the  particular 
road  section  will  furnish  the  means  of  predicting  road 
surface  resistance  from  the  type  of  the  road  and  the 
measurable  roughness. 

Out  in  Iowa  Professor  Agg  hopes  to  convert  the  results 
of  these  two  investigations  into  terms  of  gasoline  con- 
sumption and  hence,  finally,  into  cost  of  vehicle  opera- 
tion for  particular  classes  of  roads  of  known  roughness. 
By  combination  of  the  results  of  the  three  experiments 
it  should  finally  become  possible  to  predict  from  the  type 
of  road  and  its  roughness  the  average  cost  of  vehicle 
operation  over  it  which  is  precisely  what  has  been  shown 
to  be  lacking  in  the  Tennessee  data. 

Briefly,  Professor  Agg's  method  will  be  to  operate  three 
classes  of  vehicles — automobiles,  trucks  and  trailers — 
over  selected  sections  of  concrete  and  bituminous  concrete 
or  brick  roads.  Special  devices  he  has  contrived  will  pre- 
serve a  continuous  record  of  gasoline  consumption  at 
every  stage  of  the  operation  and  a  correlated  record  of 
the  profile  of  the  road  showing  grades  and  roughness,  to- 
gether with  a  record  of  the  speed  and  air  pressure  front 
and  back  of  the  machine  at  each  instant  during  the  course 
of  the  tests.  Samples  of  the  gasoline  will  be  taken  and 
tests  made  upon  them  will  show  their  fuel  value  in  Brit- 
ish thermal  units. 

The  net  result  of  these  tests,  it  is  hoped,  will  enable 
Professor  Agg  to  determine  the  money  cost  to  the  traf- 
fic of  grades  and  highway  surfaces.  Such  results  should 
be  available  at  a  not  very  distant  date.  No  similar  in- 
formation has  been  available  heretofore  with  the  excep- 
tion of  the  results  of  a  few  simple  tests  made  several 
years  ago  by  A.  N.  Johnson,  then  serving  with  the  Port- 
land Cement  Association. 
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All  the  foregoing  researches,  the  primary  purpose  of 
which  is  to  provide  a  basis  for  determining  the  service 
value  of  roads  and  the  actual  cost  of  highway  transpor- 
tation must  necessarily  depend  upon  the  various  physical 
researches  which  are  being  made  to  determine  the  neces- 
sary constructural  features  of  the  roads  and  the  vehicles 
to  withstand  the  forces  which  react  against  each  at  the 
points  of  contact  of  wheels  and  road  surface.  Obviously 
changes  in  vehicle  design  which  alter  the  concentration 
of  load  on  the  wheels,  or  the  tire  medium  through  which 
the  load  is  transmitted  will  affect  the  construction  of  the 
road  and  the  construction  of  the  road  will  affect  its  cost. 
Improvements  in  vehicle  efficiency  will  affect  operating 
costs,  so  that  it  is  clear  that  the  economic  and  the  physi- 
cal researches  must  go  hand  in  hand.  The  latter  are  an- 
other  story  which   is    told   by 

Professor    Hatt    elsewhere    in     

this  number. 

Naturally  the  design  of  the 
vehicle  affects  the  cost  and 
character  of  the  service  in 
many  ways  entirely  aside  from 
the  road  relation.  The  substi- 
tution of  pneumatic  for  solid 
tires  has  its  effect  not  only 
through  its  influence  in  reduc- 
ing impact  troubles  of  both  the 
road  and  the  vehicle,  but  di- 
rectly, in  the  character  of  the 
transport  service.  Consider, 
for  example,  the  difference  be- 
tween a  motor  bus  on  solid 
tires  and  on  pneumatic  tires. 
Body  sizes,  the  relation  of 
weight  of  cargo  to  volume  of 
cargo,  the  field  of  the  four- 
wheel-drive,  these  and  numer- 
ous others  are  matters  of 
vehicle  design  which  directly 
affect  service  and  which  merit 

and  are  receiving  careful  study     #, 

by   many   vehicle   manufactur- 
ers and  various  users  in  the  course  of  everyday  business. 

There  remain  to  be  discussed  briefly  a  number  of 
fields  of  study  related  to  the  use  and  service  of  vehicles, 
including  the  type  and  capacity  of  motor  trucks  for  vari- 
ous industries  and  for  short  and  long  hauls,  for  intercity 
hauling  and  city  delivery  use;  including  terminal  uses 
of  motor  trucks  in  connection  with  the  railroads  and 
the  future  terminal  problems  of  the  motor  truck  services 
themselves,  if  intercity  passenger  and  commodity  trans- 
portation is  to  continue  to  develop.  There  are  problems 
associated  with  the  use  of  trailers — when  to  use  them  and 
how  best  to  operate  them;  what  special  loading  and  un- 
loading requirements  attach  to  their  use?  Is  there  hope 
of  greater  economy  in  specialized  corporate  control  of 
highway  transport  than  in  the  present  prevailing  prac- 
tice according  to  which  nearly  every  man  is  his  own  cart- 
er? What  are  the  possibilities  of  co-operative  operation? 
If,  as  is  generally  conceded,  the  highest  development  of 
the  specialized  trucking  industry  depends  upon  the  adop- 
tion and  maintenance  of  regular  schedules,  equitable 
classification  of  commodities  and  equal  rates  to  all  fot 
equal   service,  how  will   such   schedules   be   determined 


tion  of  Commercial  Haulers  are  widely  carried  out. 
The  research  in  this  field  has  been  carried  on  mainly 
by  the  questionnaire  method  and  in  connection  with  the 
daily  business  of  vehicle  manufacturers  and  motor  truck- 
ing companies.  H.  R.  Tolley  and  L.  M.  Church  of  the 
Bureau  of  Public  Roads,  as  previously  mentioned,  have 
developed  a  great  deal  of  important  data  with  regard  to 
farm  uses  of  motor  trucks  by  the  questionnaire  method. 
The  reports  of  their  work  published  as  bulletins  of  the 
Department  of  Agriculture  cover  such  matters  as  the 
size  of  trucks  used  by  farmers  engaged  in  truck  farm- 
ing, dairy  farming,  fruit,  crop  and  general  farming  and 
the  satisfaction  or  dissatisfaction  of  the  various  owmers 
with  the  trucks  of  their  choice.  They  have  obtained  the 
opinions  of  farmers  on  the  question  as  to  whether  their 

trucks  are  profitable  invest- 
' ments;  they  have  compiled  in- 
formation with  regard  to  the 
length  of  farm  hauls,  time 
saved  by  the  use  of  trucks,  the 
percentage  of  return  loads,  the 
extent  to  which  the  change 
from  wagons  to  motor  trucks 
has  permitted  the  farmers  to 
reach  new  and  better  markets, 
the  number  of  days  use  per 
year,  the  life  and  depreciation 
of  the  trucks  under  farming 
conditions,  the  cost  of  repairs, 
the  saving  in  hired  help,  the 
displacement  of  horses  and  ap- 
proximate statements  of  the 
cost  of  operation.  Such  data 
have  been  compiled  for  the 
Eastern  and  Corn  Belt  sections, 
and  they  constitute  a  valuable 
contribution  to  the  developing 
science  of  highway  transport. 
Other  industries  should  be 
studied  in  a  similar  manner. 
nn;:;;::^;:;:;::;;::^:;;;;::::^;;;;;;;^;,        As    a    result    of   the    rapid 

increase  in  the  traffic  on  the 
highways  the  prevention  of  accidents  has  become  a  mat- 
ter of  the  first  importance.  State  highway  departments 
are  giving  more  and  more  of  their  attention  to  this  and 
the  associated  problem  of  the  guidance  of  trafllic.  As  yet 
there  is  an  unfortunate  lack  of  co-operation  in  the  efforts 
that  are  being  made  by  the  various  States.  There  is  a 
wide  variety  of  caution  and  directional  signs  which  is  in 
itself  a  source  of  confusion  and  positive  danger. 

One  of  the  most  interesting  experiments  in  the  field 
of  accident  prevention  is  that  which  is  being  conducted 
by  the  State  Roads  Commission  of  Maryland.  It  is  not 
only  an  interesting  experiment,  't  is  also  a  valuable  ad- 
ministrative measure,  for  its  results  are  being  applied 
directly  by  the  Commission  to  the  elimination  of  danger- 
ous places  on  the  State  highways.  By  a  system  of  re- 
poi'ts  the  commission  receives  from  it.^  patrolmen  an  ac- 
count of  every  accident  which  occurs  at  any  point  on  the 
State  roads  immediately  after  the  accident.  Each  acci- 
dent is  recorded  on  a  map  of  the  State  system  by  the 
insertion  of  a  pin  with  a  colored  head,  yellow  for  a  mis- 
hap involving  no  loss  of  life  and  red  for  fatal  accidents. 
Whenever  possible  the  cause  of  the  accident  is  stated  in 
and  such  rates  and  classifications  be  established?  What  the  reports,  and  when  there  is  indication  that  the  road 
are  the  possibilities  of  establishing  central  warehouses  is  at  fault  a  special  inspection  is  made  of  the  site  by  an 
by  means  of  which  trucks  will  be  assured  of  return  engineer  and  steps  are  taken  at  once  to  remedy  the  dan- 
loads?  These  are  some  of  the  service  problems;  there  gerous  condition.  The  grouping  of  the  pins  on  the  map 
are  many  more,  and  the  indications  are  that  they  are  to  has  brought  out  very  clearly  the  most  dangerous  places 
receive  the  study  they  deserve  if  the  recommendations  on  the  system,  and  in  many  cases  they  are  places  which 
of  Mr.  Tom  Snyder,  secretary  of  the  National  Associa-     had  previously  been  considered  entirely  safe. 


44TJ1XECUTIVES  of  car  and  truck  compa- 
Iri  nies  will  have  to  take  a  more  active 
interest  in  highway  research  or  they  will 
wake  up  some  morning  and  find  that  their 
sales  cannot  go  on  because  there  aren't 
proper  road  facilities  for  taking  care  of  the 
manufactured  vehicles.  We  can't  go  on  pro- 
ducing cars  without  thinking  seriously  and 
scientifically  about  road  problems." 

This  statement  was  made  recently  by  one  of 
the  most  prominent  executives  in  the  indus- 
try.   And  he  was  right. 

Highway  construction,  finance  and  opera- 
tion are  going  to  be  studied  in  the  future 
more  carefully  and  accurately  than  in  the 
past. 

The  highway  is  a  necessary  economic  unit. 
It  must  be  made  to  pay  its  own  way.  Public 
funds  will  not  always  bear  the  burden.  Re- 
search is  essential  to  the  attainment  of  this 
end. 
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As  previously  suggested  the  regulation  of  traffic  is  in 
a  far  from  satisfactory  condition,  taking  the  country  as  a 
whole.  Each  of  the  States  has  adopted  its  own  regula- 
tions without  much  regard  for  the  regulations  of  ad- 
joining States  with  the  result  that  when  a  moiorist 
passes  from  one  State  to  another  he  must  learn  almost 
an  entirely  new  code.  One  of  the  reasons  for  this  lack 
of  uniformity  is  the  fact  that  there  has  been  heretofore 
no  very  definite  groundwork  of  experimental  fact  upon 
which  to  base  the  regulatory  provisions. 

A  considerable  amount  of  study  has  been  applied  to 
the  problem  of  bringing  the  various  regulations  into  uni- 
formity and  one  of  the  notable  results  is  the  uniform 
motor  vehicle  law  drafted  by  the  Federal  Highway  Coun- 
cil. Most  of  the  provisions  of  this  model  law  appear  to 
be  so  reasonable  as  to  be  worthy  of  immediate  adoption 
by  all  States.  A  few,  particularly  the  limits  placed  upon 
weight  and  speed  of  vehicles,  will  probably  be  affected 
by  physical  research  now  under  way,  and  their  adoption 
should  await  the  conclusions  to  be  drawn  from  these  re- 
searches. 

Store-Door  Delivery 

WHAT  is  popularly  known  as  store-door  delivery,  by 
which  is  meant  the  plan  of  direct  collection  and  de- 
livery of  freight  by  the  rail  carriers  has  been  a  subject  of 
much  interest  in  the  cities  for  several  years.  It  is  not  an 
untried  experiment.  In  its  major  features  it  is  really  a 
successful  institution  of  long  standing,  the  Pennsylvania 
and  Baltimore  and  Ohio  railroads  having  practiced  it  in 
Baltimore  and  Washington  for  nearly  half  a  century. 
As  a  result  of  decisions  in  cases  before  the  Interstate 
Commerce  Commission  the  practice  was  unwisely  aban- 
doned in  these  cities  a  year  or  so  before  the  outbreak 
of  the  world  war.  Since  the  war  it  has  attracted  wide- 
spread attention  and  we  are  likely  to  see  its  adoption 
generally  by  all  cities  before  many  years  have  passed.  It 
is  almost  a  panacea  for  railroad  terminal  congestion. 
Such  congestion  results  in  large  measure  from  the  piling 
up  of  less  than  carload  freight  in  the  terminals,  due,  in 
the  first  instance  to  the  delay  in  delivery  which  results 
from  the  necessity  of  mailing  a  notice  of  receipt  to  the 
consignee,  and  secondly,  to  the  delay  of  the  consignee 
himself  in  sending  to  the  terminal  for  his  freight.  Un- 
der the  system  of  store-door  delivery  the  1.  c.  1.  freight 
is  not  permitted  to  remain  in  the  station  but  is  unloaded 
directly  from  the  cars  into  trucks  which  convey  it  di- 
rectly to  the  consignee,  the  same  trucks  returning  from 


their  delivery  trips  with  outbound  freight  for  loading 
upon  the  cars. 

As  formerly  practiced  in  Baltimore  and  Washington 
motor  trucks  were  not  considered  to  be  as  successful  as 
the  horse-drawn  dray  for  this  purpose  on  account  of  the 
numerous  and  lengthy  stops  for  loading  and  unloading. 
This  difficulty  has  been  practically  overcome  by  the 
development  of  demountable  container  bodies  which  can 
be  quickly  placed  upon  the  trucks  by  travelling  cranes 
at  the  terminals,  and  the  principal  obstacle  that  remains 
is  the  matter  of  unloading.  In  this  respect  there  are 
still  some  problems  to  be  worked  out. 

After  a  thorough  investigation  the  principle  of  store- 
door  delivery  has  been  recommended  by  the  Port  of  New 
York  Authority  for  the  present  relief  of  congestion  in 
our  principal  port.  The  proposal  contemplates  the  use 
of  motor  trucks  with  demountable  or  container  bodies  to 
avoid  all  unnecessary  handling  and  reduce  to  a  minimum 
the  loading  and  unloading  time  of  the  trucks  leaving 
them  free  to  perform  the  function  for  which  they  were 
designed — the  rapid  carrying  of  freight.  For  those  nier- 
chants  who  do  not  desire  direct  delivery  or  whose  busi- 
ness is  not  of  such  a  character  as  to  permit  it  the  pro- 
posal of  the  Port  Authority  is  to  build  centralized  union 
freight  stations  located  at  such  points  as  to  minimize  the 
truck  mileage  in  delivery  and  collection,  these  stations 
to  be  erected  inland  from  the  waterfront  in  order  to  re- 
duce the  congestion  at  the  piers. 

Container  Cars 

A  MODIFICATION  of  the  system  of  store-door  delivery 
has  recently  been  successfully  adopted  by  the  railroads 
centering  in  Cincinnati  for  the  transfer  of  freight  between 
the  several  roads  and  between  the  main  stations  and  sub- 
stations. The  method  seems  to  be  ideal  for  this  purpose. 
Freight  can  be  loaded  and  unloaded  in  container  bodies 
by  means  of  cranes  and  the  trucks  are  practically  as- 
sured of  a  full  load  both  ways  with  negligible  delays  at 
the  two  ends  of  the  trip.  The  experiment,  known  as  the 
Cincinnati  plan  has  resulted  not  only  in  a  saving  of  time 
and  the  elimination  of  a  great  deal  of  rehandling,  but  has 
also  released  a  great  many  freight  cars  from  the  inter- 
line transfer  service  for  use  on  the  main  lines,  has  re- 
duced the  number  of  standing  cars  on  the  yard  tracks, 
thereby  improving  the  track  service  for  carload  freight 
unloading,  and  has  made  it  possible  to  accommodate  a 
much  greater  amount  of  1,  c.  1.  freight  on  the  available 
area  of  loading  platform. 


German  Determinations  of   Road  Adherence  Coefficients 


1)R0F.  DR.  BREDTSCHNEIDER  of  the  Berlin  Tech- 
nical College  publishes  in  the  Verkehrstechnik  the 
following  road  adherence  constants  obtained  on  the  Avus 
automobile  track  near  Berlin,  with  ditf.  rent  types  of  tire 
and  under  different  conditions  of  road  surface.  The  tests 
were  made  on  a  level  stretch  with  the  dynamometer  in- 
serted between  one  car  acting  as  a  tractor  and  another 
acting  as  a  load,  the  brakes  on  the  latter  being  applied. 
The  passenger  cars  were  fitted  with  pneumatic  tires,  the 
left  front  and  right  rear  wheel  tires  being  of  the  steel 
studded  anti-skid  type,  whereas  the  trucks  had  the  usual 
solid  rubber  tires. 

The  figures  show  that  the  Steel-studded  pneumatic  tire 


has  only  slightly  more  adherence  than  the  smooth-tread 
pneumatic  tire  on  wet  wood  block  and  asphalt  pavement, 


Passenger 
Non-skid 

A 

Vehicles 
Smooth  Tread 

A 

Trucks 
Solid  Rubber 

A 

f 

r>r^-^A^ 

tion  of  Road  Sur 
Wet 
but  Not 
Dry      Muddy 

O.r.6          0.50 
0.60          0.30 
0.53          0.27 

Road 
Surface 

Tarrod   macadam.. 
Wood    pavement. .  . 
Asphalt    pavement. 

1 

Dry 

0.50 
0.44 
0.39 

Wet 
but  Not 
Muddy 

0.45 
0.34 
0.32 

Wet 
but  Not 
Dry       Muddy 

0.62          0.57 
0.62          0.22 
0.60          0.25 

and  is  inferior  to  it  under  other  conditions.  As  the  steel- 
studded  tire  also  has  other  drawbacks  it  will  be  replaced 
in  Germany  before  long  by  the  rubber  non-skid  tread  tire. 
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The  Motor  Bus — Today  and  Tomorrow 

Cost  studies  help  define  proper  field  of  bus  transportation.  Return  on  in- 
vestment more  important  factor  than  operating  cost.  Experiments  in  de- 
sign are  widespread.  Greater  comfort  for  passengers  sought.  Limousine 
bus  makes  appearance.    Better  feeling  between  bus  and  railway  interests. 

By  Walter  Jackson 


JUST  enough  has  been  learned  as  regards  design, 
operating  costs  and  possibilities  of  use  of  motor 
buses  to  indicate  that  a  broad  field  of  usefulness 
lies  ahead  and  that  further  development  is  certain  to 
take  place.  Numerous  investigations  are  now  being 
conducted. 

A  growing  tendency  toward  co-operation  between  elec- 
tric railway,  railroad  and  bus  interests  is  evidenced  by 
studies  in  the  commercial  phase  of  motor  bus  problems. 
Analysis  of  bus  operating  costs  under  various  conditions 
show  that  the  ultimate  field  of  this  type  of  vehicle  will 
depend  upon  many  factors  other  than  the  mere  operat- 
ing cost  of  the  vehicle.  The  bus  often  returns  greater 
profit  than  the  electric  car,  even  though  its  vehicle  oper- 
ating cost  is  greater. 

The  general  tendency  in  motor  bus  design  is  toward 
the  one-man  25-seat  vehicle,  but  standardization  in  body 
design  is  not  likely,  nor  perhaps  desirable,  in  the  near 
future.  Lower  bodies  and  door  steps  are  necessary, 
while  other  comforts  and  conveniences  for  bus  riders  are 
rapidly  being  developed.  Experiments  with  lighter 
pressed  steel  frames  are  in  progress.  Six  reflector  units 
equipped  with  21  cp.  Mazda  C  to  give  about  6  ft.-candles 
on  the  reading  plane  are  recommended  for  lighting  a  20- 
ft.  bus  as  the  result  of  recent  researches  along  this  line. 
These  are  the  chief  features  which  stand  out  from  a  sur- 
vey of  bus  research  from  a  construction  standpoint. 

All  the  investigations  and  experiments  now  under  way 
may  properly  be  regarded  as  research  activities  so  far 
as  the  motor  bus  is  concerned.  The  comparative  new- 
ness of  the  bus  as  a  transportation  medium  makes  it 
necessary  to  classify  as  research  many  items  which 
would  be  little  more  than  historical  data  if  related  to 
older  units.  The  cost  per  passenger-mile  of  hauling  pas- 
sengers, for  instance,  has  been  so  thoroughly  studied  in 
the  railroad  field  that  such  data  is  scarcely  in  the  realm 
of  research  at  the  present  time.  Yet  these  same  data, 
gathered  and  interpreted  in  relation  to  motor  bus  trans- 
portation very  definitely  constitute  research  material  be- 
cause so  little  has  already  been  done  in  this  field. 

Final  results  are  not  yet  available  from  either  the 
construction  or  operating  research  already  completed  or 
in  process,  but  some  very  definite  trends  are  already  evi- 
denced, as  is  shown  from  an  examination  of  the  various 
researches  in  progress  throughout  the  country.  This 
article  contains  a  summary  of  those  researches  and  the 
trends  so  far  developed  by  them. 

The  commercial  growth  of  the  motor  bus  will  be  de- 
termined by  its  ability  to  provide  efficient  transportation. 
Consequently   the    studies    of    operating    costs,    service 


possibilities  and  transportation  economies  are  important 
to  bus  manufacturers.  The  co-ordination  of  bus  lines 
with  existing  transportation  mediums  is  one  of  the  major 
problems. 

Every  bus  manufacturer  who  expressed  himself  on 
this  subject  said  that  traction  men  are  rapidly  losing  the 
idea  that  there  is  nothing  to  the  bus.  Their  inquiries 
from  traction  companies  had,  indeed,  greatly  Increased 
within  even  the  last  twelve  months.  Those  who  attended 
the  October,  1921,  and  February,  1922,  sessions  of  the 
American  Electric  Railway  Association  sensed  an  appre- 
ciable turn  for  the  better  within  the  few  months  inter- 
vening. It  is  true  that  the  embargo  on  bus  company 
membership  adopted  in  October  w^as  not  revoked  in 
February,  but  there  is  nothing  to  prevent  a  maker  of 
buses  from  becoming  a  member  and  sitting  on  commit- 
tees— a  rather  anomalous  situation. 

SOME  of  the  motor  bus  installations  made  by  electric 
railways  within  the  past  year  tend  to  make  the  anti-bus 
element  look  foolish.  One  company  has  installed  buses 
on  a  cross-town  line  because  they  are  cheaper  than  rail 
renewal;  a  second,  to  make  one  good  bus  route  of  two 
bad  rail  routes;  a  third,  to  save  the  wages  of  flagmen 
compelled  with  car  operation;  a  fourth,  to  get  rid  of  some 
jitneys  by  running  buses  to  a  neglected  area;  a  fifth,  to 
protect  itself  against  pirates  on  a  cross-country  line,  etc. 
Every  day  sees  some  new  situation  where  the  bus  is  not 
a  competitor  but  a  money-saver  and  even  a  money-maker 
for  the  electric  railway.  However,  it  will  take  years 
before  even  the  progressive  electric  railway  man  forgets 
the  jitney's  ravages,  not  to  mention  the  considerable 
tribe  who  are  still  at  gripes  with  it.  Those  who  insist 
upon  dying  with  their  boots  on  wHl  find  themselves  suc- 
ceeded by  bus  companies — not  individual  jitneurs — with 
a  better  sense  of  responsibility  to  a  public  which  will  put 
up  neither  with  antiquated  vehicles  nor  antiquated  man- 
agement. 

The  over-enthusiastic  bus  advocate  dislikes  to  learn 
how  cheaply  a  truly  modern  electric  railway  can  be 
operated.  Perhaps  it  is  because  of  this  that  we  have  seen 
such  desperate  skimpings  in  equipm.ent  and  service  to 
produce  operating  costs  that  would  look  better  than  the 
railway's,  making  no  allowance  for  the  burdens  that 
eventually  will  fall  upon  a  bus  corporation  as  upon  a 
railway  corporation.  The  biggest  field  of  the  bus  is  in 
creative  work.  It  can  do  ever  so  many  things  that  the 
rail-bound  vehicle  cannot  do  at  any  price  within  reason. 
Therefore  the  bus  manufacturer  should  cease  worrying 
about  attaining  a  seat  cost  of  V2  to  %  cents  a  mile. 
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The  transportation  man  with  business  sense  will  not  No.  2  is  also  taken  from  British  practice.     This  case 

be  interested  so  much  in  costs  as  in  net  revenue.    Admit  involved  the  operation  of  cross-country  bus  services  over 

that  for  a  given  situation  the  bus  does  cost  50  per  cent  large  areas  under  a  single  management  instead  of  small 

more  to  run  than  the  car.     It  is  probably  possible  then  services  run  by  individuals,  as  is  usual  in  America  at 

to  go  on  to  show  why  the  bus  will  earn  more  net  through  the  present  time.     The  Birmingham  &  Midland  Motor 

higher  schedule  speed,  greater  attractiveness  to  the  pub-  Omnibus  Company  operations  are  chosen  as  an  example, 

lie,  wider  usefulness  on  holidays  and  at  night.     Up  to  Last  summer  this  property  had  209  buses  and  9  char-a- 

the  present  time  also  almost  all  buses  have  been  used  in  bancs.     The  focal  point  of  the  business  is  Birmingham, 

small,  widely  scattered  lots.    The  cost  of  operation  under  from  which  there  radiate  scores  of  regular  bus  routes  up 

such  conditions  is  certainly  not  comparable  to  running  to  distances  of  126  miles,  aside  from  any  combination 

50  to  500  street  cars  from  one  shop  and  carhouse.    While  that  parties  chartering  buses  may  desire.     Competition 

the  operating  costs  of  the  big  double-deck  companies  do  of  the  individual  bus  man  with  this  efficient  organization 

not  come  into  the  reckoning,  they  are  useful  as  proof  of  is  quite  out  of  the  question.    It  has  twelve  inspection  and 

the  reliability  and  flexibility  of  the  motor  bus.  repair  garages  along  its  main  routes,  so  that  the  stand- 
ard Tilling-Stevens  gas-electric  equipment  can  be  kept  in 

MANY  thousands  of  buses  will  be  ordered  within  the  such  fine  shape  as  to  average  40,000  miles  per  breakdown 

next  two  or  three  years.     But  it  is  likely  that  the  (May,  1921).     The  total  expenses  and  earnings  of  this 

greater  share  will  go  for  new  cross-country  system  with 
business  to  meet  the  never-     Table   1— Typical  Cost  Set-Up  of  Edinburgh   Municipal  Bus    32-seat  buses  happened  to  be 

sated  transportation  appetite                  Operation,  Period  July  1,  1919,  to  May  15,  1920  remarkably  close  to  that  of 

of     the     American     people,  ^    ^    -r^                                                                        ^  ^^T^f  Edinburgh,     although     the 

, ,         ,1         j;               1     4.-  Traffic  Expenses —                                                      per  Bus  Mile            •  a     4.  ^ 

rather  than  for  supplanting  Superintendence    .032  Period    taken    was    a    year 

any  existing  transportation  Wages  of  drivers "  and  conductors  *."..".'....... .       12.874  later.      The    earnings    were 

business.  Wages  of  inspectors   .124  practically  55  cents  per  mile. 

Various    researches    show  ^.^^^^  ^l  ^^^^^  ^^^^^  employees 076  and  the  operating  expenses 

that   frequently   the   bus    is  So™ s  (Tree  'to  men)  •::::::::: .' :  l  [  l '.  1 1 1  [  [ '.           Ht  ^^out  41  cents  per  mile. 

preferable  despite  higher  Licenses    .564  Although     some     of     the 

expenses.       The     following  Cleaning,  oiling  and  lighting 4.006  buses     had     been     on     the 

specific    studies    are   typical  Misceljaneous    277  job    since    1911,    the    total 

and     illustrate     the     point  SafariS^f"s\\^ff                                                              368  maintenance  staff  numbered 

clearly:  Store  expenses   ..'.".'.'!."!!.'.'!.*."]]!!!'.'.!'.'.!!!'.'.          !l62  261,    or    only    I14    men   per 

No.  1  may  well  be  taken  Office  expenses    .078  bus,  despite  the  large  num- 

f rom  abroad  because  it  of-  Printing  and  stationery 137  ber  of  garages  and  the  in- 
fers direct  proof  of  how  i^edde^ni^'tarance" " : .' .' '.  '.  1 1  [  [  l  ]  [ '. '.  l '. '.  [  [ .' ." .' .' .' !  HI  ^1"!!^"  ,f,  ^  body-building 
traffic  is  created  and  greater  Employers  liability  insurance                                        .228  staff.      Not   more   than   two 

net   obtained   when   a   supe-  National  health  insurance  .066  spare    chassis    frames    and 

rior  form  of  service  replaces  Rent  of  garage .954  eighteen    engines    were    on 

an  inferior.                                        MlscdlaneouV 102  ^^^^  ^°^  ^  &Y?>i^m  operating 

The     Edinburgh     munici-  General  proportionate  "expense  of  mknagement.'           !284  in  much  rolling  country.     In 

pality  took  over  a  cable  sys-  Repairs  and  Maintenance—  fact,    the    spare    parts    re- 

tem  which  was  to  be  partly         Chassis    2.490  serve  did  not  exceed  12  per 

electrified  and  partly  bused.         5?*^^^%  -y.^: l-^OO  ^ent. 

In  the  meantime  the  motor  pg^^^  Itc     . .'.'.'.'.'.'.".'.'.'.".'.'.'. 284  ^^-    ^    ^^^^^    "^    *°    ^^^ 

bus    has    been    installed    on      Power  Expenses— United     States.       The     San 

quite    a    number    of    lines.  Gasoline    12.884        Francisco     Municipal     Rail- 

Thus    the    Mound    Tollcross      _,  ^  ,  ^.  TZTZ:        way  as  early  as   1917   used 

caWe  cars,  which  made  the      ^,ot^;  'revenue^. ^T^""" . ] '. '.V.:.'.'.'..::: 55I90        buses  instead   of  immediate 

run  in  twelve  minutes,  were  Carried  to  net  revenue  account* .!..!!!....!!!!.' .'  15!658  tracking  for  extension  ser- 
replaced    Oct.    3,    1920,    by  vices.       It     now     has     nine 

buses  making  the  run  in  nine  minutes.  This  gives  a  fair  White  chassis  and  eight  bodies.  The  former  three  routes 
idea  of  the  difference  in  the  two  services.  have  been  revised  to  two  of  somewhat  different  layout, 

Although    46-seat    double-deck   cable    cars    were    sue-      another  proof  of  easy  adjustment  to  conditions  as  revealed 
ceeded  by  30  to  32-seat,  single-deck  buses,  the  receipts      by  trial, 
per   mile    increased    on    the    Golden    Acre-Mound    route 

within  six  weeks  by  nearly  17  cents  over  cable — 58  cents  rpHE  route  across  Golden  Gate  Park  has  a  round-trip 
instead  of  41  cents.  1     mileage  of  4.16  miles  and  that  along  the  beach  5.5 

Now  comes  the  point  emphasized  as  most  important —  miles.  TLe  operating  expenses  have  hung  quite  consistent- 
the  question  of  net.  The  average  operating  cost  of  the  ly  around  26  cents  a  mile  for  these  T.  D.  B.  and  20/45  mod- 
cable  system  between  January  1,  1919,  and  May  15,  1920,  els.  While  this  operation  from  the  ends  of  trolley  lines 
was  only  36.8  cents  per  mile,  whereas  that  of  the  buses  through  thinly  peopled  areas  has  always  shown  a  loss  in 
was  40.8  cents  per  mile;  but  the  balance  to  net  in  the  itself,  there  is  no  doubt  that  it  has  helped  to  build  up 
case  of  the  cables  was  only  5.4  cerlr',  whereas  in  the  traffic  on  the  connecting  lines  and  improved  realty  values 
case  of  the  buses  it  was  15.6  cents.  These  comparisons  from  which  the  city  recoups  its  bus  losses.  The  cheapest 
were  not  substantially  different  in  the  summer  of  1920.  form  of  electric  traction  available  would  have  cost  far 
The  buses  ran  over  pretty  severe  grades  and  cobble-  more  and  would  not  have  been  subject  to  instantaneous 
paved  and  granite-paved  streets  over  almost  the  entire  re-routing, 
route.  Even  if  the  San  Francisco  style  of  bus  operation  does 

The  accompanying  Table  1  is  not  given  as  an  example  not  throw  off  a  direct  profit,  it  is  for  all  that  an  exam- 
of  present  costs,  which  are  substantially  lower  in  wages,  pie  of  the  most  promising  field  for  bus  use  by  electric  rail- 
fuel  and  first  costs,  but  to  show  the  way  the  accounts  ways.  Bus  sales  from  this  source  should  go  into  the 
are  kept.  thousands,  for  there  is  hardly  a  community  which  is  not 
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growing  beyond  the  terminals  of  its  street  railways.  In  one  question  that  the  editors  of  Automotive  Industries 
the  old  days  the  roads  in  the  outer  sections  were  simply  wanted  answered  in  this  "Research  Number."  The 
dirt  highways,  but  in  these  times  well-paved  thorough-  writer  felt  that  the  question  was  too  big  to  be  answered 
fares  are  already  down.  This  means  that  the  track  by  any  one  person,  so  in  setting  forth  the  following 
extension  would  be  in  paving  at  prohibitive  expense  to  statements  on  tendencies  in  the  art  of  motor  bus  and 
the  railway.  Hence  there  is  no  way  out  but  gas  or  track-  motor  coach  development  he  has  embodied  therein  the 
less  bus,  with  the  gas  bus  winning  out  in  most  situations,      summarized  experience  of  many  makers  of  automotive 

passenger  equipment. 

THROUGH  services  to  the  heart  of  the  city  are  bound  It  is  easier  to  talk  about  body  than  chassis  standardi- 
to  evolve  from  such  extensive  shuttle  services.  This  zation.  From  the  first,  motor  buses  have  been  operated  by 
service,  if  handled  at  special  fares  with  no  intermediate  one  man,  except  the  double-deck  buses  in  New  York, 
pick-ups,  will  give  genuine  rapid  transit  to  cities  which  Chicago  and  Detroit.  There  are  still  plenty  of  12  to 
are  not  large  enough  for  subway  and  elevated  lines  and  20-seat  bodies  mounted  on  the  cheaper  priced  chassis, 
that  means  cities  below  1,000,000  population.  Many  bus  These  are  mostly  in  the  hands  of  jitney  men  who  do  not 
services  of  the  British  Electric  Traction  Company  are  con-  hesitate  to  overload  them  and  who  otherwise  operate 
ducted  successfully  on  this  principle.  There  are  instances  under  conditions  that  would  not  be  tolerated  in  the  case 
of  it  in  this  country,  but  we  have  started  at  the  back  door,  of  a  reliable  company.  The  trend  of  the  better  class  one- 
Instead  of  specifically  developing  such  a  service  from  the  man  buses  is  toward  a  standard  seating  capacity  of  25, 
center  of  the  city  outward,  our  non-stop  services  are  gen-  with  some  as  high  as  29.  The  seats  are  arranged  accord- 
erally  given  by  unco-ordinated  buses  coming  in  from  ing  to  the  most  approved  street  car  plan  of  longitudinal 
small  or  nearby  cities  or  rural  areas.  Indeed,  the  non-  benches  at  the  entrance-exit  and  transverse  seats  wher- 
stop,  no  pick-up  plan  is  not  so  much  the  deliberate  intent  ever  wheel  housings  do  not  interfere, 
of  the  operator  as  it  is  of  In  view  of  the  absence  on 

local  ordinances  intended  to  Table  2— Operating  and  Overall  Charges,  Connecticut  Valley  a  bus  of  the  electro-pneu- 
protect  the  urban  transport  Street  Railway,  Year  Ended  December  31,  1920  matic  door  and  step  control 

company.     In  any  event,  the  In  Gents        now  installed  on  many  street 

non-stop,   extra-fare   bus   to       Maintenance—  per  Bus  Mile    cars,    and    in    view    of    the 

suburban  centers  will  also  be  Inspection     V'". ^'^^         usuallv  higher  step  and  less 

responsible   for   the   sale   of  ^S""^  ^"^        ^.  ^    ,  ^^^^^^     '  WW 2*98        spacious  entrance-exit  facil- 

thousands    of    buses    in    the  Depreciation  '..".*..'.*..*.'!!!!]!.!!!.]!!...!..!  .*        sisG         ities,  a  seating  capacity  of 

future.  Transportation  and  Fuel —  25  is  about  as  high  as  prac- 

No.  U  may  be  offered  as  an  Platform  labor,  etc 6.75         ticable   if  the   bus   is   used 

example  of  short-cut  advan-  Gasoline    5.23         -^^   ^^j^-y   service.     From   ob- 

tages  offered  by  the  bus  in       General  arid  Miscellaneous— '"  servation,   a  crowded   16    to 

cross-country   service.      The  Insurance,  etc 1.95         20-seat  bus  will  not  make  a 

Connecticut     Valley     Street  Miscellaneous  credits    21         better   schedule   than   a    32- 

Railway    has     long    had     a       m  i.  i  i.-  „„  ,,^         seat  one-man  safetv  car  be- 

■     1,        ,.        u  4.  /^  Total  operatmg  expenses 33. b7  .,  ^       'a     -u-i-i. 

trolley   line   between  Green-       Taxes .41         cause  its   greater  flexibility 

field  and  Turner's  Falls,  Interest  on  investment' 1.22  is  offset  by  its  longer  pas- 
Mass.,   but  the  distance  via       Total  cost  of  service  35.38         senger-interchange  time.    On 

the  existing  roundabout  the  other  hand,  the  one-man 
route  was  4.8  miles,  whereas  rubber-tired  vehicles  could  bus  has  a  big  advantage  in  both  speed  and  safety  over 
make  the  run  via  a  short  cut  of  only  3.14  miles.    To  protect  the  roundabout  single-track  cross-country  trolley  wher- 
its  investment  against  jitneys  and  give  the  public  more  ever  the  highways  are  well  paved  and  straightaway, 
service,  the  company  started  bus  operation  in  November,         The    intense    competition    in   the    body-building   field, 
1919,  making  the  run  in  15  minutes  as  against  20  minutes  from  the   humblest   local   carpenter  to   the   experienced 
by  trolley.     Since  March  15,  1920,  also  the  company  has  car  builders,  results   in   the  paradox  of  high  prices  to 
been  getting  a  somewhat  higher  fare    (minimum  of  10  the  buyer  and  little  profit  to  the  builder.     There  is  as 
cents   for  two   zones   and   15   cents   for  three)    for  the  yet  no  quantity  production  of  one-man  buses  that  would 
superior  article.    It  did  not  simply  superimpose  the  bus  give  a  low  price  to  the  buyer  and  a  satisfying  profit  to 
service   on   the  trolley   service,  but  cut   enough   of  the  the  builder, 
trolley  mileage  to  insure  a  profit.     Co-ordination  is  ob- 
tained by  having  the  trolley  leave  on  the  half-hour  and  T  TNDER  the  circumstances,  the  standardization  of  such 
the   bus   on   the   hour.     The  car   schedule   speed   is   9.6  \^    items  as  seat  dimensions,  seat  spacing,  window  spac- 
m.p.h.  and  that  of  the  bus  12.5  m.p.h.  ing  and  sizes,  body  width  and  height  are  far  from  realiza- 

In  this  case  also  experience  showed  what  parts  of  the  tion.     It  took  the  electric  railway  industry  nearly  thirty 

route  did  not  pay.     These  were  abandoned  later.     The  years  to  attain  one  standard  car,  namely,  the  one-man  type; 

equipment    in    this    installation    comprises    three    1919  and  hardly  had  it  proved  a  success  when  the  old  game 

Cadillac   chassis,  model  57-B,   especially   lengthened   to  of  variations  from  standard  began  again.     Yet  in  the 

carry  a  19-seat  body.     A  report  for  the  year  ended  Dec.  electric  railway  field  there  are  less  than  half  a  dozen 

31,  1920,  reproduced  as  Table  II,  shows  an  operating  ex-  car  builders  and  only  two  manufacturers  of  propulsion 

pense  of  33.67  cents  per  mile  and  a  total  overall  expense  and   control  equipment.     If  electric   railway  experience 

of  35.38  cents  per  mile  against  revenues  of  28.23  cents  is  to  be  repeated,  the  only  way  to  achieve  even  a  partial 

per  mile.     It  has  been  stated,  however,  that  reduction  standard  will  be  for  a  group  of  powerful  manufacturers 

in  trolley  service  offsets  these  losses.    In  jitney  days  the  to  build  something  in  quantity  and  offer  it  at  a  price 

company  lost  one-third  of  its  revenues  to  these  inter-  that  cannot  be  touched  by  the  others, 
lopers,  whereas  now  it  is  cock  of  the  walk.  Wise  operators  are  no  longer  putting  20  to  25-passen- 

The  motor  bus  was  one  thing  ten  years  ago;  it  was  ger  bodies  on  1-ton  and  l^^-ton  chassis.     In  terms  of 

something  else  a  year  or  two  ago  and  it  will  be  something  chassis,  2i->  tons  capacity  is  the  size  best  for  say  3750 

still  different  to-morrow.    In  what  respects  is  it  improv-  lb.   live   load    (25  x  150   lb.)    and  for  maximum  life   of 

ing  and  in  what  respects  can  it  be  improved?    This  was  equipment.    This  size  is  not  too  awkward  for  city  streets 
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and  it  offers  a  good  capacity  for  chartered  parties.  The 
true  field  of  the  smaller  size  is  for  hotel  and  other  pri- 
vate service. 

Lower  Bodies 

THE  low-hung  body  is  necessary  for  safety,  riding 
comfort  and  ease  of  access.  Side  sway,  tail  whip  and 
triple  or  even  double  steps  are  not  good  selling  points  for 
a  discriminating  public.  One  builder  says:  "A  single- 
step  body  is,  in  our  judgment,  imxperative.  While  we 
have  built,  and  do  build,  bus  bodies  with  two  steps,  we 
would  not  do  it  unless  we  had  to."  A  low  center  of 
gravity  in  itself  tends  to  easier  riding,  and  to  some  de- 
gree this  feature  is  practicable  with  smaller  wheels. 
One  chassis  design  has  brought  the  floor  only  26  in. 
above  street  level  through  the  use  of  radical  construc- 
tions, such  as  gooseneck  frames.  Further  stability  is 
obtained  by  using  a  wider  wheel  gage  for  the  rear  than 
for  the  front:  one  design  uses  66V2-in.  front  and  71-in. 
back. 

Some  bus  operators  and  builders  have  considered  the 
use  of  sliding  rather  than  folding  doors,  but  street  rail- 
way experience  indicates  that  a  single  doorway  with  col- 
lapsing leaf  door  is  most  desirable.  The  door  may  be  so 
hung  on  the  front  jamb  as  to  be  practically  automatic 
in  closing  through  its  own  inertia.  After  the  bus  opera- 
tor has  reached  driving  speed  he  may  reach  over  and 
turn  the  operating  crank  to  the  locked  position.  On  ap- 
proaching a  stop,  he  moves  the  handle  to  the  unlocked 
position,  whereupon  the  door  opens  through  its  own  in- 
ertia upon  the  application  of  the  brakes.  Proper  hand- 
holds and  also  overhead  or  underfloor  connections  will 
prevent  the  passenger  from  closing  the  door  on  himself. 

In  some  states  a  rear  emergency  door  is  required. 
Usually,  this  door  is  blocked  by  the  cross-bus  rear  seat 
and  is  therefore  of  doubtful  utility  in  case  of  panic. 

In  general,  door  and  step  devices  on  buses  have  a  long 
way  to  travel  before  they  can  equal  the  modern  electric 
car  which  has  the  convenient  powers  of  electricity  and 
compressed  air  at  hand  for  such  apparatus.  In  Great 
Britain,  however,  the  writer  ran  across  the  first  bus  in 
which  the  door  opening  and  closing  were  interlocked 
with  the  operations  of  the  engine,  just  as  in  the  case  of 
the  American  safety  car.  So  there  is  no  reason  for  as- 
suming that  inventive  ability  will  not  find  the  way  toward 
a  higher  plane  of  safety  than  is  now  the  case. 

The  public  utility  automotive  business  in  this  country 
began  with  the  converted  second-hand  passenger  tour- 
ing car  in  the  East  and  with  the  body-carrying  freight 
chassis  in  the  West.  Only  now  are  East  and  West  be- 
ginning to  meet.  People  who  have  had  no  transit  facili- 
ties at  all  may  be  willing  to  put  up  with  makeshifts  for  a 
time,  but  with  what  success  can  uncomfortable  accomo- 
dations be  offered  to  communities  that  have  had  rattan, 
leather  and  plush-seated  cars  for  jlecades  and  have  more 
lately  tested  the  still  greater  ease  of  the  deep-cushioned 
well-sprung  automobile? 

The  best  makers  in  the  motor-truck  field  have  serious- 
ly turned  their  attention  to  a  genuine  passenger  chassis. 
They  are  realizing  that  longer  wheelbase  and  longer  and 
more  flexible  springs  than  those  suitable  for  a  freight 
truck  ars  a  necessity.  There  are  differences  in  opinion, 
however,  as  to  the  distribution  of  th  '  pay  load.  One 
manufacturer  believes  that  the  accepted  commercial 
practice  of  carrying  80  to  90  per  cent  of  this  load  on  the 
rear  axle  should  be  used  on  motor-buses,  whereas  another 
maker  has  cut  this  to  65  per  cent  and  still  another  to  55 
per  cent. 

One  could  write  a  book  on  the  subject  of  springs  alone. 
There  was  the  coui'ageous  passenger  car  builder  who 
said  in  plain  print  that  he  would  not  put  his  name  on 


any  bus  body  to  be  mounted  on  a  freight  chassis  unless 
his  ideas  as  to  suspension  were  met — an  attitude  not  of 
truculence,  but  of  sound  sense  and  long-headed  honesty. 
The  chassis  builders  have  learned  that  while  hundreds 
of  such  "freight-buses"  are  in  use,  their  operators  change 
springs  frequently  in  addition  to  trying  a  variety  of 
shock  absorbers,  snubbers,  pneumatic  tires,  cushion 
wheels  and  cushion  tires,  etc.  All  these  latter  auxiliary 
devices  are  helpful.  But  the  fundamental  problem  lies 
in  eliminating  the  short,  choppy  spring  with  its  rapid 
period  of  vibration.  The  20-passenger  bus  of  one  manu- 
facturer who  is  building  a  vehicle  for  human  beings  has 
such  long  alloy-steel  springs  as  42-in.  front  and  54-in. 
rear.  Another  maker  is  using  chrome  vanadium  springs 
of  special  design  to  meet  varying  loads  with  comfort  to 
the  passenger. 

A  third  design,  which  has  attracted  much  favorable 
attention,  combines  long  (31/2  in.  x  62  in.)  flat  rear 
springs  with  rubber  shock  insulators  at  the  ends.  These 
springs  are  dead  flat  under  load,  perched  on  top  of  the 
axle,  with  the  frame  swung  between  them  at  a  height  of 
about  30  in.  when  34-in.  cushion  or  caterpillar  tires  are 
used.  The  advantage  of  a  low  frame  is  preserved  by 
placing  the  body  floor  on  the  frame  channels  without  sills 
or  bolsters. 

The  rubber  shock  insulators  between  the  spring 
ends  and  the  frame  are  intended  to  provide  a  vibra- 
tion-damping cushion  between  the  axles  and  the  frame 
equal  to  pneumatic  tires.  The  elimination  of  spring 
shackles  and  bushings  by  simple  blocks  good  for  a  year's 
running  (say  35,000  miles)  are  auxiliary  advantages  from 
the  upkeep  standpoint.  The  writer  has  ridden  on  this 
and  other  types  of  improved  suspension.  He  believes 
that  if  they  can  be  made  as  pleasant  riding  at  the  rear 
as  in  the  rest  of  the  vehicle,  the  problem  of  suitable  sus- 
pension is  a  good  way  toward  solution. 

Improvements  in  wheelbase,  lower  body  and  in  suspen- 
sion should  not  be  offset  by  hard  seating,  cramped  seat 
aisle  and  low  roof  clearances.  If  there  is  anything  that 
the  street  car  rider  despises  it  is  the  longitudinal  seat 
upon  v/hich  comfortable  riding  is  almost  impossible. 
The  electric  railway  operator's  excuse  was:  "We  need 
more  standing  room,"  a  sentiment  that  is  dying  out  with 
the  coming  of  the  automobile  and  motor-bus.  The  bus 
maker  should  study  the  seating  standards  of  electric 
railways  and  strive  to  improve  upon  them.  A  seat  back 
of  18  in.,  a  cross-seat  (for  two  passengers)  of  33  in., 
seat  centering  of  27V2  in.  for  ample  knee  room  and  a 
clear  aisle  of  I6V2  in.  to  17  in.  are  the  standards  of  one 
wise  maker. 

Riding  Comfort  Improved 

SOME  electric  railways  may  cling,  if  they  will,  to  the 
slat  seat  for  long  rides,  but  the  progressive  bus  op- 
erator will  not  forget  that  there  are  some  10,000,000 
automobiles  in  the  United  States  to  accustom  the  Ameri- 
cans to  something  better.  One  large  builder  summarizes 
his  experience  as  follows: 

"The  trend  is  toward  lighter,  pressed-steel  frames  and 
decidedly  backward  tilt  to  the  seats.  The  mistake  has 
frequently  been  made  of  securing  this  slope  by  building 
up  the  cushion  in  front  and  tapering  it  down  thin  In 
back.  This  is  bad  because  the  cushion  is  too  thin  at  the 
back  where  most  of  the  weight  is  carried  and  because 
the  seat  back  is  not  sufl!iciently  slanted  in  these  cases. 
On  the  other  hand,  very  deep  cushions  are  not  desirable 
on  account  of  excessive  bounce,  and,  the  springs  for  the 
same  reason  should  be  slightly  stiffer  than  in  touring 
car  cushions.  Where  the  buyer  is  willing  to  pay  the 
price,  compound  cushions  are  a  great  advantage. 

"As  between  rattan,  leather  and  plush  seating,  rattan 
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seems  to  have  the  preference  for  regular  public  bus  serv- 
ice. Leather  and  plush  are  not  easily  cleaned  and  do 
not  wear  so  well.  Rattan — the  street  car  favorite — is 
easily  cleaned  and  is  cooler  in  summer.  Plush  is  uni- 
versally condemned,  though  easiest  on  clothing,  because 
it  is  almost  impossible  to  keep  clean  and  is  hot  in  sum- 
mer. Leather  is  in  demand  for  de  luxe  buses,  while 
long-run  limousine  buses  are  being  upholstered  in  velour 
and  whipcord.  The  latter  can  be  covered  with  mohair 
slip  covers  in  summer." 

Better  Lighting,  Heating  and  Ventilation 

THE  foregoing  not  only  expresses  one  maker's  ideas, 
but  those  of  practically  all  makers  of  the  better 
grades  of  vehicles.  These  manufacturers  report  a  call 
for  better  trim  and  finish,  these  demands  showing  the 
influence  of  the  best  electric  railway  and  private  auto- 
mobile practices.  The  American  public  refuses  to  stay 
long  without  its  comforts. 

Aside  from  higher-fare  bus  operation,  the  standee  must 
always  appear  during  rush  hours.  Even  the  de  luxe  bus 
requires  some  support  for  the  hand  of  the  passenger 
walking  through  a  moving  vehicle.  The  street  car  strap, 
plain  or  celluloid,  is  not  in  such  favor,  however,  as 
hand-holds  on  the  seats  and  vertical  enameled  posts 
which  can  also  serve  as  roof  supports.  The  roof  rails,  so 
exasperating  to  the  short-limbed  patron,  are  going  out. 

A  bus  builder  who  has  made  thousands  of  electric 
cars  notes  that  bus  users  are  no  longer  satisfied  with 
the  first  "scratch"  schemes  of  lighting  and  heating, 
but  want  to  know  and  follow  the  principles  of  the  best 
electric  railway  practice.  That  isn't  so  easy  with  a  self- 
contained  vehicle  as  with  one  that  has  unlimited  elec- 
tricity at  its  elbow. 

Almost  all  of  the  early  buses  were  so  dimly  illuminated 
that  fellow  riders  appeared  in  silhouette,  and  reading 
was  out  of  the  question.  A  recent  study  by  illuminating 
specialists  states  that  an  intensity  of  6  ft.-candles  is 
necessary  in  a  bus  if  passengers  are  to  be  able  to  read, 
the  greater  vibration  of  a  bus  causing  eye  strain,  which 
imposes  a  higher  intensity  of  light  than  in  street  cars. 
The  minimum  intensity  of  light  acceptable  is  1.5  ft.- 
candles.  Specifically,  their  recommendation  for  a  20-ft. 
bus  are  six  reflector  units  equipped  with  21-cp.  Mazdas 
C  to  give  about  6  ft.-candles  on  the  reading  plane.  If 
dome  units  are  used  in  a  bus  of  like  size,  eight  32  cp. 
lamps  are  suggested. 

One  builder  (of  a  23-passenger  bus)  provides  the  pas- 
senger compartment  with  four  32-cp.  nitrogen  lamps  in 
Holophane  domes  plus  one  32-cp.  lamp  in  the  operator's 
vestibule,  together  with  step  lights,  dash  lights  and  head 
and  tail-lights. 

Another  builder  has  given  up  dome  lights  in  favor  of 
six  special  fixtures,  each  made  up  of  a  Holophane  bulb 
and  21  cp.  miniature  Mazda  lamp.  The  use  of  reflectors 
is  increasing  because  they  reduce  glare  and  promote 
diffusion. 

The  Limousine  Bus 

ALTHOUGH  builders  may  feel  that  they  cannot  yet 
obtain  a  sufficiently  economical  r.r.d  practical  light- 
ing generator,  they  cannot  continue  tht  practice  of  hav- 
ing only  enough  battery-made  light  to  keep  the  patron 
from  dangerous  stumbles.  Buses  that  cost  much  less 
than  street  cars  cannot  attain  to  street  car  standards. 
In  addition  to  body  lights  a  real  bus  also  will  have  il- 
luminated destination  signs  and  a  safety  lamp  over  the 
step. 

Buses  cannot  use  electric  heating.  Even  an  electric 
railway  finds  that  too  costly.  Stoves  are  not  to  be  thought 
of,  but  hot-water  heating  is  a  possibility.     All  that  is 


available  now  is  the  direct  use  of  the  exhaust.  Good  re- 
sults should  be  possible  with  this  in  a  well-built  bus. 
It  would  be  unfair  to  judge  exhaust  heating  by  its  al- 
leged application  in  rattle-trap  jitneys.  As  a  number  of 
companies  are  now  making  bus  heaters  and  ventilators, 
which  items  should  be  considered  together,  we  can  con- 
sider the  chilly  and  smelly  bus  as  inexcusable  as  a  horse- 
car  floor  littered  with  straw. 

No  matter  how  well  constructed  the  motor  bus  may 
be,  it  can  hardly  be  expected  to  give  limousine  comfort 
at  bus  fares.  On  the  other  hand,  we  have  a  public  so 
well  used  to  the  luxury  of  the  private  car  that  we  can- 
not lure  them  to  long-haul  rides  on  the  highway  unless 
we  equal  that  luxury  and  go  a  step  further  by  enabling- 
people  to  get  all  the  comfort  of  the  automobile  without 
any  of  the  drawbacks  of  personal  care  and  driving. 

We  are  all  familiar  with  the  development  of  the  fast 
road  coach  in  California,  encouraged  largely  by  the  high- 
grade  tourist  business  available  throughout  the  year.  It 
is  a  different  matter,  however,  to  persuade  people  who 
own  high-grade  cars  that  they  will  find  it  preferable  to 
make  use  of  a  public  utility  vehicle  of  equal  luxury  for 
neighborhood  runs  to  and  from  town  or  for  party  excur- 
sions. Yet  the  time  has  undoubtedly  come  for  what  one 
correspondent  has  happily  termed  "the  development  of 
land  yachts." 

A  specific  case  will  bring  out  the  writer's  reason  for 
prophesying  big  things  in  this  particular  part  of  the 
automotive  field. 

The  Bus  vs.  the  Private  Car 

A  certain  Eastern  electric  railway  operates  a  number 
of  lines  usually  termed  inter-urban,  but  in  this  case 
little  better  than  a  single-track  cross-country  route  due 
to  the  time  lost  in  passing  over  the  streets  of  interven- 
ing towns.  Instead  of  a  motor-bus  operation,  some  inde- 
pendent operators  conceived  the  idea  of  running  an  en- 
larged limousine  at  higher  speed  and  higher  prices. 
They  built  up  a  prosperous  business.  At  first  the  elec- 
tric railway  thought  that  this  traffic  had  been  drawn 
from  its  interurban  customers.  Investigation  disclosed 
the  startling  fact  that  almost  all  the  clients  of  the 
limousine  service  were  people  who  had  but  lately  been 
driving  into  town  in  their  own  cars.  The  limousine  serv- 
ice had  appealed  to  them,  especially  the  wom.en,  as  being 
actually  cheaper,  free  from  parking  and  replenishment 
worries  and  more  sociable  inasmuch  as  they  could  ar- 
range to  go  as  a  party  of  neighbors. 

Consequently,  the  electric  railway  decided  to  install 
even  finer  coaches,  give  still  better  service  and  offer  the 
patron  the  joint  use  of  coach  and  car  wherever  each 
fitted  best. 

Now  that  touring  in  personal  cars  is  no  longer  a  nov- 
elty and  main  highways  are  often  crowded  to  suffocation 
with  private  cars  only  partly  occupied  why  should  there 
not  be  a  big  field  for  vehicles  of  equal  luxury,  of  less 
expense  and  with  more  eflRcient  use  of  highway  space? 

This  article  would  not  be  complete  without  an  ac- 
knowledgment of  thanks  to  the  following  firms  who  will- 
ingly set  forth  their  experience  to  make  this  review  of 
greater  value  than  it  could  have  been  otherwise:  The 
J.  G.  Brill  Company,  Philadelphia;  Brown  Body  Cor- 
poration, Cleveland,  Ohio;  Bus  Body  Corporation,  Evans- 
ville,  Ind.;  Duplex  Truck  Company,  Lansing,  Mich.;  Gar- 
ford  Motor  Truck  Company,  Lima,  Ohio ;  General  Motors 
Truck  Company,  Pontiac,  Mich.;  the  James  Holan  Mfg. 
Company,  Cleveland,  Ohio;  Hoover  Body  Company,  York, 
Pa.;  International  Motor  Company,  New  York;  McKay 
Carriage  Company,  Grove  City,  Pa.;  Republic  Truck 
Sales  Corporation,  Alma,  Mich.,  and  The  White  Company, 
Cleveland,  Ohio. 
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Combustion  Research — An  Aid  to  Better 

Performance 

Detonation  is  the  most  important  combustion  phenomenon  because  of 
its  marked  effect  upon  engine  performance,  but  it  is  not  yet  thoroughly 
understood.  Factors  affecting  it  are  receiving  much  study.  Flame 
propagation  and  related  subjects  are  examined   by   various   investigators. 

By  Herbert  Chase 
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<  t"rT  has  been  proved  that  the  tendency  of  a  fuel  to 
detonate  is  the  one  outstanding  factor  in  determin- 
ing its  value  for  use  in  an  internal  combustion 
engine.  Compared  with  this  all  other  considerations  are 
of  secondary  importance."  This  conclusion,  reached  by 
Ricardo  as  a  result  of  his  extensive  research  work  for  the 
Asiatic  Petroleum  Co.,  had  been  reached  by  C.  F.  Ketter- 
ing and  his  associates  at  a  much  earlier  date.  It  is  signifi- 
cant, however,  to  have  it  confirmed  by  independent  inves- 
tigation, for  its  meaning  is  not  even 
yet  fully  appreciated  either  by  fuel 
producers  and  users  or  by  the  design- 
ers of  apparatus,  the  functioning  of 
which  is  greatly  affected  by  this  phe- 
nomenon. 

Cylinder  pressures  approximating 
1500  lb.  per  square  inch  have  been 
found  to  result  from  detonation,  even 
with  moderate  compression  pressures. 
These  peak  pressures  are  thus  three  to 
four  times  the  maximum  resulting 
from  "normal"  combustion,  and  conse- 
quently have  an  important  effect  upon 
design  as  well  as  performance. 

We  know  detonation  by  its  effect, 
and  several  factors  which  control  it 
are  also  known.  A  study  of  flame 
propagation  is  giving  some  further 
light  on  the  subject,  and  work  in  this 
direction  is  proceeding  in  various 
quarters.  In  other  places  tests  are  in 
progress  on  explosion  of  gaseous  mix- 
tures and  accompanying  phenomena, 
cooling  losses  and  heat  transmission 
through  walls  of  cylinders,  and  other 
factors  relating  to  the  process  of  com- 
bustion. 

We  have  yet  to  see  a  satisfactory 
definition  of  the  term  detonation  as 
it  is  applied  to  the  phenomenon  otherwise  known  as  fuel 
knock,  pinking  or  pinging.  We  know,  or  think  we  know, 
a  lot  about  this  important  phenomenon,  but  it  appears  to 
be  true  that  its  exact  nature  is  not  known.  One  of  the 
best  discussions  of  the  subject  is  contained  in  an  appen- 
dix to  the  paper  on  Elements  of  Automobile  Fuel  Econ- 
omy, by  W.  S.  James.  The  appendix  was  written  by 
H.  C.  Dickinson,  now  manager  of  the  Research  Department 
of  the  Society  of  Automotive  Engineers,  and  appears  in 
the  journal  of  the  society  for  June,  1921. 
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produced  in  explosive  gBs,  mixtures,  but  there  is  scant 
proof  that  the  same  thing  occurs  in  an  engine  cylinder.  In 
fact,  some  of  the  experimenters  most  familiar  with  the 
phenomena  doubt  the  possibility  of  such  occurrence. 

"Fuel  knock,  as  ordinarily  understood,  is  characterized 
by  the  following  phenomena: 

1 — Sharp  metallic  noise. 

2 — Bright  yellow  flame  within  the  cylinder. 

3 — Decrease  in  power. 

4 — Increase  in  the  heat  rejected  to  the 

jacket  water. 
5 — High  instantaneous   cylinder  pres- 
sure. 
6 — Destructive  mechanical  effects. 
7 — Occurrence    of    smoke    in    the    ex- 
haust. 
8 — Preignition  in  most  cases. 

"Observ-ations  show  that  the  occur- 
rence and  intensity  of  the  knock  are 
intimately  related  to  the  following  fac- 
tors: (1)  Chemical  composition  of 
the  fuel;  (2)  ignition  timing;  (3) 
compression  pressures;  (4)  mixture 
ratio;  (5)  position  and  number  of 
sparkplugs;  (6)  shape  of  cylinder  and 
piston  head;  (7)  temperature  of  the 
charge;  (8)  cylinder  temperatures." 

Dickinson  discusses  the  various 
theories  advanced  to  explain  the  char- 
acter of  the  knock  phenomenon  and 
cites  experiments  which  show  that: 

1 — The  excess  heating  during  knock  is 

not  localized. 
2 — Pressures  in  excess  of  1300  lbs.  per 
sq.  in.  were  recorded  in  an  engine 
with  5  to  1  -compression  ratio  using 
kerosene  fuel. 
3 — The  cylinder  head  is  distorted    (in 
the  case  of  a  Liberty  airplane  en- 
gine)    with    sufficient    velocity    to 
cause  the  emission  of  sound. 

4 Apparently  fuel  knock  of  itself  does  not  reduce  the 

power  but  rather  the  conditions  at  which  the  knock 
occurs  are  not  those  for  maximum  power. 

5 ^There  is  strong  evidence  that  no  marked  localization 

of  pressure  occurs  which  depends  directly  on  spark 
plug  location. 

6 For  the  Liberty  engine  cylinder,  the  combustion  flame 

must  traverse  the  explosive  mixture  at  a  rate  of  at 
least  4500  ft.  per  second  to  produce  the  observed  rise 
of  pressure. 
Dickinson  says  further,  "It  may  be  concluded  that  what- 
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Fig.     2 — Curves     showing     the     relation 
between    the    spark    timing,    the    maxi- 
mum   pressures   reached    in    the    cylin- 
der and  the   power  developed 


Dickinson  says  that  "the  term  detonation  implies  that         -  •       i       +1,      k 

something  occurs  in  the  cylinder  which  corresponds  to  the      ever  the  phenomenon  of  fuel  knock  may  involve,  the  ob 
detonation  of  a  high  explosive.    Such  conditions  are  easily     served  facts  are  in  reasonably  close  agreement  with  the 
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theory  that  high  pressures  and  attendant  phenomena  are 
th^*  result  of  an  abnormal  type  of  combustion. 

Ricardo  states  that  the  phenomenon  of  detonation  ap- 
pears to  be  the  setting-up  in  the  cylinder  of  an  explosion 
wave  that  strikes  the  wall  of  the  cylinder  with  a  hammer- 
like blow. 

Ricardo  at  one  time  believed  that  turbulence  had  an 
important  influence  upon 
the  tendency  to  detonate, 
but  has  since  learned,  as  a 
result  of  further  research 
work,  that  he  was  mistaken 
in  this  belief.  It  was  sup- 
posed, until  recently,  that 
detonation  is  dependent 
upon  the  temperature  of 
compression.  Ri- 
cardo,  Sparrow  and  others 
have  recently  shown  that 
detonation  has  little  con- 
nection with  the  tempera- 
ture of  compression,  but  is 
closely  dependent  upon 
compression  pressure. 

Tizard,  who  has  collabo- 
rated with  Ricardo  in  his 
work,  has  reached  the  fol- 
lowing significant  conclu- 
sions regarding  the  detona- 
tion phenomenon : 

1 — It  depends  primarily  upon  the  rate  of  burning  of 
that  portion  of  the  charge  first  ignited. 

2 — The  rate  of  burning  increases  rapidly  with  slight  in- 
crease of  flame  temperature. 

3 — The  rate  of  burning  of  the  first  portion  of  the  charge 
depends,  so  far  as  practical  engine  conditions  are 
concerned,  upon  neither  the  temperature  nor  the  pres- 
sure of  compression,  but  rather  upon  the  flame  tem- 
perature. 

4 — For  any  given  mixture  strength  the  maximum  flame 
temperature  depends  primarily  upon  the  proportion 
of  diluent  or  exhaust  products  present. 

5 — If  the  flame  temperature  be  reduced  by  weakening  the 
mixture  strength  a  very  much  higher  compression 
could  be  used. 

The  foregoing  statements  of  Ricardo  and  Tizard  are 
taken  from  a  paper  entitled  "Recent  Research  Work  on 
the  Internal  Combustion  Engine,"  presented  by  Ricardo 
at  the  last  annual  meeting  of  the  S.  A.  E.  In  concluding 
his  statements  regarding  detonation,  Ricardo  says, 
"Broadly  speaking,  it  would  appear  from  our  experience 
that  two  factors  determine  whether  or  not  a  fuel  will 
detonate.  These  are  (a)  the  self-ignition  temperature  of 
the  fuel-air  mixture,  and  (b)  ine  rate  of  acceleration  of 
burning  as  the  ignition  temperature  is  exceeded. 

"As  a  broad  generalization,  our  experiments  confirmed 
that,  as  regards  groups,  the  parafl^ns  are  the  worst  offend- 
ers from  the  viewpoint  of  detonation,  the  naphthenes  are 
better,  the  olefins  better  still,  the  aromatics  next  and  the 
alcohols  the  best  of  all." 

EflFects  of  Diluents  Upon  Detonation 

It  has  generally  been  believed  that,  in  the  conventional 
type  of  engine,  the  exhaust  products  remaining  in  the 
clearance  space  at  the  end  of  the  exhaust  stroke  are  a 
necessary  evil.  It  was  supposed  that  if  these  products 
could  be  replaced  by  air  a  much  improved  performance 
would  result.  Tests  made  by  Ricardo  indicate  that  quite 
the  reverse  is  true.  It  was  found  that  when  residual  ex- 
haust products  had  been  cleared  away  by  scavenging  with 
air,  detonation  became  severe  at  once  even  with  very  low 


compression  pressures.  When  additional  exhaust  prod- 
ucts were  added  by  way  of  the  carbureter  it  was  found 
that  the  compression  could  be  raised  to  almost  any  degree, 
depending  upon  the  quantity  of  exhaust  gas  admitted. 
"Other  tests  using  nitrogen,  steam  and  carbon  dioxide 
gave  similar  results.  The  effectiveness  of  such  inert  gases 
appears  to  be  closely  proportional  to  their  specific  heats; 
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(Left)   Fig.   1 — Indicated  mean  effective  pressure  and  fuel-consumption   curves  obtained 

by    adding   varying   quantities    of   additional   exhaust-products   to   the   charge.      (Right) 

Fig.    3 — Curve    showing    rate   of   pressure   variation   following    ignition    at    A 


that  is,  to  their  direct  influence  upon  flame  temperature." 
Fig.  1  shows  the  variation  in  compression  ratios  permis- 
sible when,  to  gasoline  detonating  normally  at  a  compres- 
rion  ratio  of  4.85  to  1,  varying  quantities  additional  ex- 
haust products  were  added  and  the  compression  adjusted 
in  each  case  until  detonation  just  became  apparent. 

According  to  Woodbury,  Lewis  and  Canby,*  "there  is 
a  certain  necessary  distance  of  flame  travel  from  ignition 
to  the  point  at  which  detonation  is  set  up,  and  that  the 
distance  is  increased  by  the  pressure  of  diluent  gases, 
even  excess  oxygen.  In  the  engine  the  explosion  chamber 
is  of  very  small  dimensions  and  the  atmosphere  is  air 
diluted  with  from  10  to  25  per  cent  of  the  products  of 
combustion.  The  possibility  of  detonation  under  such  con- 
ditions appears  exceedingly  remote." 

Some  work  is  in  process  at  Ohio  State  University,  under 
the  supervision  of  Prof.  C.  A.  Norman,  with  a  view  to 
determining  the  temperatures  reached  and  the  rapidity 
of  combustion  under  knocking  and  non-knocking  condi- 
tions in  a  single-cylinder  engine.  Indicator  diagrams  are 
taken  with  a  Midgley  indicator  and  these  diagrams  are 
replotted  on  an  entropy  chart.  The  results  of  thiL  work 
have  not  yet  been  published. 

S.  W.  Sparrow,  who  has  been  in  immediate  charge  of 
investigations  relating  to  detonation  at  the  Bureau  of 
Standards,  has  given  considerable  study  to  the  cause  of 
this  phenomenon.  Some  conclusions  which  he  has  reached 
in  this  regard  are  given  in  a  paper  entitled  "Detonation — 
A  Consideration  of  Its  Causes,"  published  in  these  columns 
on  May  4,  1922.  For  full  particulars  in  this  connection 
the  reader  should  refer  to  the  paper  in  question.  It  is 
interesting  to  note,  however,  that  the  degree  of  spark 
advance  has  a  marked  effect  upon  detonation.  An  engine 
which  is  detonating  violently  with  a  given  spark  advance 
ceases  to  detonate  if  the  spark  is  either  advanced  or  re- 
tarded a  sufficient  amount.  This  is  made  clear  by  refer- 
ence to  the  diagram  in  Fig.  2,  which  is  the  result  of  work 
done  by  Sparrow. 

Ricardo  states  that  the  spark  plugs  should  be  as  near 

♦See  paper  entitled  The  Nature  of  Flame  Movement  in  a  Closed 
Cylinder.  S.  A.  E.  Journal,  March,  1921. 
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as  possible  to  the  center  of  the  combustion  space  in  order 
to  reduce  as  far  as  possible  the  distance  the  flame  has  to 
travel.  If  the  gases  must  be  ignited  from  one  side  of  the 
combustion  chamber,  he  says,  the  plug  should  be  placed 
on  the  hottest  side,  or  the  side  that  is  nearest  the  exhaust 
valve. 

Detonation  appears  always  to  be  accompanied  by  a 
high  rate  of  combustion  if,  indeed,  it  is  not  the  direct 
result  of  this  rate.  The  velocity  of  the  flame  which  accom- 
panies combustion  is  known  to  accelerate  rapidly  during 
the  early  stages  of  combustion  and  finally  to  reach  a  very 
rapid  but  constant  velocity,  known  as  the  detonation 
velocity.  Ricardo  reached  the  conclusion  that  a  low  rate 
of  combustion  is  advantageous  and  that  "detonation  is 
less  the  lower  the  rate  of  burning  of  the  fuel."  "No  fuel 
has  yet  been  found,"  he  says,  "whose  rate  of  burning  was 
too  low  to  permit  of  maximum  efficiency  being  attained 
in  the  highest  speed  engine  yet  tested."  His  work  also 
tended  to  show  that  the  performance  of  any  combination 
of  hydrocarbons  as  regards  detonation  is  the  mean  per- 
formance of  each  of  the  components. 

A  very  recent  report,  prepared  as  a  result  of  research 
work  done  on  behalf  of  the  (British)  Empire  Motor  Fuels 
Committee,  by  W.  R.  Ormandy,  states  that  there  was  no 
evidence  that  the  rate  of  combustion  of  95  per  cent  alcohol 
in  the  engine  tested  was  too  slow  to  obtain  the  maxi- 
mum effect — meaning,  presumably,  maximum  power  and 
economy. 

Concerning  the  Efficacy  of  Dopes 

THE  General  Motors  Research  Laboratory  has  for  sev- 
eral years  been  studying  the  effect  of  various  diluents, 
often  referred  to  as  "dopes,"  which  have  a  tendency  to 
prevent  detonation.  Several  such  substances  are  under- 
stood to  have  been  found,  some  of  them  being  effective 
when  added  to  the  fuel  in  proportions  2  per  cent  or  less. 
It  has  been  the  hope  of  those  directly  concerned  in  this 
work  that  some  substance  contained  in  or  easily  derivable 
from  crude  petroleum  would  be  found  which  could  be 
readily  blended  with  all  gasoline  sold  by  refiners  in  this 
country,  thus  enabling  the  use  of  higher  compression  en- 
gines and  much  greater  fuel  economy  than  is  now  obtained 
in  most  automotive  vehicles.  Kettering  and  Midgley  have 
discussed  the  subject  in  several  talks  presented  before  the 
Society  of  Automotive  Engineers  and  other  organizations. 
So  far  as  we  are  aware,  no  substance  commercially  avail- 
able or  readily  produceable  in  quantities  sufficient  to  treat 
any  considerable  proportion  of  the  fuel  produced  in  this 
country  has  yet  been  found  which  meets  the  required 
conditions. 

Ricardo  says,  summarizing  the  result  of  his  work,  that 
"no  increase  in  power  or  efficiency  has  been  found  or 
need  be  expected  from  the  use  of  'dopes,'  "  a  large  num- 
ber of  which  he  tested,  but  he  fails  to  define  the  term 
"dope."  If  any  of  the  fuels  he  tested  are  to  be  regarded 
as  dopes,  it  can  be  assumed  by  inference  from  his  reports 
that  they  are  effective  only  in  proportion  to  their  quantity 
and  non-detonating  value. 

That  the  tendency  of  the  fuel  to  detonate  is  of  impor- 
tance to  the  refiner  as  well  as  to  the  user  of  fuels  is  indi- 
cated by  the  fact  that  fuels  with  a  less  tendency  to  detonate 
have  been  successfully  marketed  in  this  country  as  well 
as  abroad  in  competition  with  gasoline  at  a  lower  price. 
In  other  words,  the  difference  is  sufficiently  great  to  be 
easily  distinguished  and  appreciated  by  an  intelligent  user. 
As  a  direct  result  of  Ricardo's  work,  the  Shell  Marketing 
Co.  has  determined  to  maintain  in  its  fuel  a  certain  anti- 
knocking  standard.  Because  of  the  tendency  of  the  aro- 
matic series  to  prevent  knocking,  Ricardo  concludes  that 
any  specifications  for  a  motor  fuel  should  be  so  dravm  as 
to  encourage  the  inclusion  of  as  large  a  proportion  of  the 


aromatic  series  naturally  present  in  the  crude  petroleum 
as  possible. 

Flame  Propagation 

THE  subject  of  flame  propagation  may  seem  at  first 
thought  to  be  one  of  purely  academic  interest,  but 
that  it  is  i.,  matter  of  great  importance  will  become  apparent 
to  any  engineer  who  gives  it  careful  study.  Much  careful 
research  work  has  already  been  done  in  this  field,  and 
other  important  work  is  continuing.  Among  those  who 
have  done  important  work  in  this  connection  may  be  men- 
tioned Prof.  Harold  B.  Dixon,  H.  R.  Ricardo,  various  inves- 
tigators at  the  Bureau  of  Standards*  and  Woodbur>', 
Lewis  and  Canby  of  the  E.  I.  duPont  deNemours  &  Co., 
who  have  been  co-operating  with  the  General  Motors  Re- 
search Laboratory.  Among  the  conclusions  reached  by 
the  last-mentioned  investigators  are  the  following : 

It  has  been  shown  that  in  the  case  of  acetylene-air 
mixtures  ignited  at  atmospheric  temperature  and  pres- 
sure the  maximum  volecity  of  flame  movement  is  ob- 
tained with  that  mixture  corresponding  closely  to  the 
theoretical  proportion  for  the  formation  of  carbon 
monoxide. 

It  has  been  substantiated  that  first  record  of  pressure 
development  occurs  after  an  appreciable  distance  of 
flame  travel,  and  that  the  instant  of  maximum  pressure 
development  coincides  with  that  of  total  inflammation 
of  the  gas  charge. 

A  theory  has  been  presented  that  the  arrest  occurring 
in  mixtures  fired  without  turbulence,  and  the  consequent 
vibrations  noted  in  the  burning  gases,  are  due  essentially 
to  the  high  density  developed  in  the  gases  ahead  of  the 
flame  front. 

It  has  been  confirmed  that  turbulence  greatly  accel- 
erates flame  propagation,  and  it  has  been  shown  that 
turbulence  changes  the  character  of  the  flame  travel  by 
the  elimination  of  sudden  arrest  and  vibratory  move- 
ment. 

Within  the  limits  of  the  experiments  carried  out  it  was 
found  that  increased  temperature  and  pressure  have 
little  effect  upon  the  rate  of  flame  propagation. 

The  initiation  of  a  detonation  has  been  found  possible 
at  atmospheric  conditions  and  in  a  closed  cylinder  of 
12-in.  length  only  by  the  use  of  relatively  high  concen- 
trations of  acetylene  and  a  thorough  enrichment  of  the 
atmosphere  with  oxygen. 

Preliminary  results  have  been  presented  which  indi- 
cate that  high  temperature  inhibits  the  initiation  of  the 
detonation. 

It  has  been  shown  that  autoignition  of  the  high-density 


•See  Automotive  Industries  for  April  7,  1921,  p.  754,  for  particu- 
lars as  to  methods  followed  in  tests  relating  to  fiame  propagation  at 
the  Bureau  of  Standards. 
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The  Effect  of  Turbulence 

IT  appears  now  to  be  clearly  established 
that  the  normal  rate  of  burning  of  a  fuel- 
air  mixture  is,  at  the  start,  far  too  slow  to  be 
of  any  value;  however,  its  acceleration  after 
a  certain  stage  is  extremely  rapid. 

It  is  probably  in  speeding-up  the  initial 
stages  of  combustion  by  spreading  mechanic- 
ally the  pale  and  timid  flame  brought  into 
life  by  the  spark-plug,  that  turbulence  plays 
its  most  important  part,  and  this  becomes 
most  conspicuous  when  operating  with  weak 
mixtures. 

H.  R.  RICARDO. 
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I  Mixture  Ratio  for  Power  and  Economy  | 

I  Tj^^K  present  types  of  automobile  engine  | 

I  J/      the  maximum  power  is  obtained  with  | 

I  air-fuel  ratios  of  from  11  to  1  to  13  to  1  and  j 

I  the  maximum  eflBciency  at  ratios  in  the  neigh-  | 

I  borhood  of  16  to  1,  if  the  engine  will  operate  | 

I  regularly  with  such  mixtures.  | 

I  Where  dilution  by  the  products  of  combus-  j 

I  tion  necessitates  richer  mixtures  the  maxi-  | 

I  mum  eflBciency  is  attained  with  the  leanest  | 

I  mixture   at   which   the   engine   will   operate  | 

1  regularly.  1 

I  S.  W.  SPARROW.  i 


gases  ahead  of  the  flame  front  occurs  over  a  wide  range 
of  mixtures  and  conditions  and  that  it  is  especially  fa- 
vored by  high  temperature  and  pressure. 

A  theory  has  been  advanced  that  autoignition  of  the 
high-density  gases  ahead  of  the  flame  front  is  account- 
able for  the  fuel  knock. 

A  record  of  some  of  Dixon's  works  appears  in  a  paper 
entitled  "Researches  on  Alcohol  as  a  Fuel  for  Internal 
Combustion  Engines,"  which  was  published  in  Automo- 
tive Industries  for  Feb.  3,  1921.  This  paper  is  not  con- 
fined to  research  on  alcohol,  but,  under  the  heading 
"Movements  of  Flame  Through  Explosive  Mixtures,"  gives 
a  general  treatment  of  that  important  subject.  We  shall 
not  here  attempt  to  summarize  researches  relating  to 
flame  propagation,  but  will  mention  certain  items  which 
appear  of  special  importance  to  the  automotive  industry. 

It  appears  to  be  practically  a  universal  conclusion  of 
investigators  in  this  field  that  the  ignition  of  a  volume  of 
gas  at  one  point  does  not  result  in  immediate  combustion 
throughout  the  whole  volume.  The  flame  starts  slowly  at 
first,  and  the  evolution  of  heat  may  at  first  be  less  rapid 
than  its  dissipation  to  the  walls  of  the  containing  cylinder, 
with  the  result  that  the  pressure  may  actually  fall  for 
a  brief  period  while  the  flame  is  slowly  spreading.  A 
sudden  increase  in  the  rapidity  of  combustion  is  then 
noticed  and  this  is  accompanied  by  a  sudden  rise  in  pres- 
sure, which  is  readily  recorded  by  an  indicator. 

Pressure  Rise  During  Combustion 

IN  Ricardo's  research  work  he  built  a  machine  for  ignit- 
ing air-fuel  mixtures  by  adiabatic  compression.  This 
consisted  of  a  piston  arranged  i:"  a  cylinder  in  such  a  way 
that  the  gases  were  rapidly  compressed  up  to  the  tempera- 
ture of  ignition.  At  this  point  the  piston  was  locked  so 
that  combustion  proceeded  at  practically  constant  volume. 
The  curve  of  pressure  rise  in  one  case  is  given  in  Fig.  3. 
It  will  be  noted  that  combustion  proceeds  at  almost  con- 
stant pressure  from  A  to  B,  but  at  B  a  very  sudden  rise 
in  pressure  occurs.  This  curve  was  made  with  a  mixture 
of  heptaine  and  air.  It  is  interestin.T  to  note  that  in  the 
particular  case  covered  by  Fig.  3  the  combustion  at  con- 
stant pressure  continues  for  a  period  of  over  one-half 
second.  The  interval  of  slow  burning  was  found  to  depend 
to  a  considerable  degree  upon  temperature.  Raising  the 
temperature  even  a  few  degrees  would  sometimes  materi- 
ally shorten  the  interval  of  combustion  at  constant  pres- 
sure. Variation  in  the  degree  of  turbulence  also  varied 
the  period  of  burning  at  constant  pressure. 

Prof.  C.  A.  Norman  is  engaged  in  making  some  deter- 
minations as  to  the  rate  of  combustion  and  the  tempera- 


ture attained  under  knocking  and  non-knocking  conditions. 
He  is  also  investigating,  by  the  use  of  indicator  cards  and 
the  entropy  diagram,  the  rate  of  combustion  in  Diesel 
engines  with  various  types  of  injection.  Reports  of  recent 
tests  in  this  connection  have  not  yet  been  published,  but 
Norman  states  that  he  has  not  yet  found  a  solid  injection 
engine  in  which  the  combustion  proceeds  as  rapidly  as  in 
engines  using  injection  air.  He  says,  "The  temperatures 
in  the  solid  injection  engine  do  not  attain  the  same  peaks 
as  with  air  injection,  but  are  much  more  sustained.  New 
systems  of  solid  injection  are,  however,  being  constantly 
developed,  and  some  show  a  more  rapid  combustion  than 
others." 

The  Process  of  Combustion 

THE  National  Advisory  Committee  for  Aeronautics  is 
having  conducted  at  the  Bureau  of  Standards  an  in- 
vestigation, the  purpose  of  which  is  to  secure  information 
regarding  the  process  of  combustion  of  various  fuels.  Three 
methods  are  being  followed:  (1)  An  investigation  as  to 
the  rate  of  combustion  of  explosive  mixtures  of  air  and 
fuel  in  spherical  constant  pressure  bombs  (soap  bubbles), 
long  tubes  or  cylinders  and  constant  volume  bombs ;  (2)  an 
investigation  of  the  effect  of  substituting  carbon  dioxide 
and  water  vapor  for  nitrogen  in  the  air,  on  the  rates  of 
combustion,  in  similar  apparatus,  the  work  to  include 
investigation  of  the  effect  of  dissociation  of  the  products 
of  combustion  on  the  rates  of  combustion;  (3)  an  investi- 
gation in  similar  apparatus  of  the  effect  of  changes  in 
the  initial  temperature  and  pressure  of  the  explosive 
mixture  on  the  rates  of  combustion. 

Effect  of  Temperature 

SEVERAL  hundred  observations  have  been  made  of  flame 
velocity  of  mixtures  of  carbon  monoxide  and  oxygen  in 
ignitable  proportions,  using  the  Bunsen-Gouy  method  at 
temperatures  from  +  20  to  +  100  deg.  Cent.  The  results 
show  that  small  changes  in  initial  temperature  do  not 
greatly  affect  the  flame  velocity.  It  is  planned  to  extend  the 
temperature  range  from  about  —  20  to  -}-  200  deg.  Cent., 
and  the  pressure  range  from  about  three  atmospheres  to 
one-third  atmosphere.  The  work  will  be  continued  with 
carbon  monoxide  because  of  the  simplicity  of  its  reaction 
and  to  make  possible  the  interpretation  of  reactions  of 
more  complex  substances. 

The  National  Advisory  Committee  for  Aeronautics  also 
has  in  hand  an  investigation  into  the  performance  of  gaso- 
line, alcohol  and  benzol  and  mixtures  of  these  fuels  in 
an  engine  cylinder  when  various  ratios  of  compression 
and  expansion  are  used. 

Prof.  L.  A.  Leutwiler  of  the  University  of  Illinois  is 
engaged  in  making  an  investigation  into  the  explosion  of 
gaseous  mixtures.  This  investigation  includes  a  study  of 
the  phenomenon  of  the  dissociation  of  gases  during  explo- 
sion and  of  the  combustion  of  liquid  fuels  in  a  closed 
vessel.  The  methods  being  followed  and  the  results  ob- 
tained have  not  yet  been  made  public. 

Prof.  C.  E.  Lucke  of  Columbia  University  has  in  hand 
an  investigation  of  the  subject  of  heat  transmission 
through  cylinder  walls  and  its  relation  to  air  and  water 
cooling.  The  General  Motors  Research  Corp.  is  known 
to  be  conducting  investigations  along  similar  lines,  but, 
as  in  the  case  with  the  work  of  Professor  Lucke,  results 
have  not  yet  been  published. 

Ricardo  states  that  the  unavoidable  losses  due  to  disso- 
ciation and  change  of  specific  heat  at  high  temperatures 
are  substantially  the  same  for  all  of  the  fuels  which  he- 
tested. 
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America  Makes  Creditable  Showing  in 

Aircraft  Research 

Airplane  speed  and  reliability  increased.  Development  made  in  helicop- 
ters. Research  with  variable  pitch  propellers  brings  results.  Europe  leads 
in  landing  field  development.  Handley  Page  slotted  wing  important  fea- 
ture of  aerodynamic  research.    Insurance  and  accident  studies  in  progress. 

By  Archibald  Black 


INCREASED  activity  has  been  witnessed  in  aeronau- 
tical research  and  investigation  during  the  past  year 
or  two,  although  military  construction  was  greatly 
decreased.  The  United  States  made  a  very  creditable 
showing  in  practically  all  branches  of  this  work  and 
took  the  lead  in  some.  Airplane  speeds  of  nearly  200 
miles  per  hour,  duration  records  of  over  26  hours  and 
altitudes  of  over  40,000  feet  became  facts  during  the 
past  few  months.  The  much  heralded  Handley  Page 
wing  has  been  built  into  some  full-sized  machines  and  is 
credited  with  a  "take-off" 
run  of  as  little  as  30  ft. 

Helicopters  have  been  con- 
structed which  rose  under 
their  own  power  and  re- 
mained in  the  air,  under  con- 
trol, for  periods  of  an  hour, 
while  flights  of  almost  22 
minutes  have  been  made  with 
motorless  gliders.  The  re- 
liability of  aircraft  engines 
(from  the  viewpoint  of  mile- 
age) has  been  increased  be- 
yond all  comparison  with 
other  types  of  internal  com- 
bustion engines  and  super- 
chargers have  passed  the  ex- 
perimental stage.  A  recently  developed  system,  the  Loth 
cable,  enables  the  aircraft  pilot  to  determine  not  only 
his  location,  but  also  his  height  above  the  ground  with- 
out visibility. 

Commercial  operation  of  airships  has  been  at  a  stand- 
still, but  commercial  aviation  has  obtained  a  footing  in 
at  least  seven  countries  throughout  the  world. 

Airplanes  '  "f" 

Development  and  refinement  of  airplanes  has  contin- 
ued steadily  and  is  reflected  in  the  constant  pushing  up 
to  higher  notches  of  the  various  records.  Speeds  of 
close  to  200  miles  per  hour  have  been  attained  both  here 
and  in  Europe,  England  and  France  being  slightly  in 
the  lead.  Some  speeds  in  excess  of  this  have  been 
claimed,  but  the  performances  have  not  been  fully 
authenticated.  A  duration  record  of  26  hours,  191/2 
minutes  was  recently  established  in  the  United  States 
by  a  German  machine  with  American  pilots.  Through 
the  use  of  superchargers  the  altitude  record  has  been 
steadily  raised  until  it  now  stands  at  40,800  feet,  the 
record  established  by  an  American  pilot  with  American 


IN  a  field  of  activity,  such  as  that  of  aero- 
nautics, which  is  yet  in  its  embryo  stages, 
it  is  diflBcuIt  to  differentiate  sharply  between 
research,  investigation  and  general  develop- 
ment. Broadly  speaking,  all  commercial  and 
some  military  aircraft  activity  may,  as  yet, 
be  classed  as  research  and  investigation. 
Consequently  the  scope  of  this  resume  in- 
cludes references  to  activities  which  in  an- 
other field  would  be  classed  as  general  de- 
velopment. 


equipment.  We  may  be  proud  of  this  achievement. 
Work  on  metal  construction  has  been  continued,  the 
United  States  showing  considerable,  though  belated,  ac- 
tivity in  this  field  during  the  past  couple  of  years.  Both 
steel  and  duralumin  are  being  used  here  and  abroad. 
Zeppelin  and  Dornier  in  Germany  produced  some  very 
notable  developments  in  duralumin  wings,  fuselages  and 
floats.  A  French  firm,  Wibault,  produced  a  night  bomb- 
ing machine  of  very  good  performance,  using  duralumin 
construction  in  the  wings  and  bringing  the  wing  weight 

below  the  weight  of  wood 
construction.  The  construc- 
tion of  duralumin  floats, 
which  has  been  successful  in 
Germany,  is  now  being  at- 
tempted here.  The  general 
lines  of  development  have 
been  in  improving  stream- 
lining, decreasing  the  num- 
ber of  struts,  the  use  of  thick 
wing  curves  and  increased 
use  of  metal  construction. 
The  carrying  capacity  of 
commercial  airplanes  per 
horsepower  has  steadily  in- 
creased, thus  decreasing 
their  cost  of  operation.  The 
latest  commercial  machines  are  designed  to  carr\-  loads 
up  to  4.45  pounds  of  freight  per  horsepower,  or  one  pas- 
senger for  each  45  horsepower,  while  attaining  105  to 
110  miles  per  hour  and  31/2  to  4  hours'  duration.  The  im- 
portance of  this  is  better  appreciated  if  it  is  considered 
that  such  loads  are  about  five  times  the  freight  and  five 
to  ten  times  the  passengers  that  can  be  carried  by  a  con- 
verted military  airplane. 

Among  the  notable  developments  in  and  near  this 
class  were  the  DH-34,  Bristol  ten-seater,  Handasyde 
monoplane,  Handley  Page  25-passenger,  Wibault  2-BN-2, 
Bleriot-Spad,  Dornier-Zeppelin,  Fokker  and  Curtiss 
single  engined  "Eagle."  As  notable  developments  in 
speed  machines  there  might  be  mentioned  the  Gloucester- 
shire "Camel,"  Curtiss  "Wildcat"  and  Na\T  Racer,  Nieu- 
port-Delage  "Sesquiplane,"  Hanriot  HD-22  and  the 
Savoia,  a  seaplane  for  which  a  speed  of  160  miles  per 
hour  has  been  claimed.  Among  machines  of  particular 
interest  for  other  features  were  the  Handley  Page 
slotted  wing  machines;  the  Zeppelin-Staaken  1000  horse- 
power passenger  airplane,  an  internally  braced  mono- 
plane of  duralumin,  with  four  engines  mounted  in  the 
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Fig.    1 — Curtiss   CT   Torpedoplane 

wings;  the  Dornier  "Whale,"  a  nine-passenger,  all- 
metal,  monoplane  flying  boat;  the  Dornier  monoplane, 
cabin  flying  boat,  which  makes  use  of  fins  instead  of 
wing  floats  for  balancing  on  the  surface  of  the  water; 
the  GAX  triplane,  an  American  machine  with  armored 
engines  and  fuselages;  the  Curtiss-Navy  torpedoplane, 
an  internally  braced  wood  monoplane;  the  Tampier  auto- 
mobile-airplane, a  machine  equipped  with  an  auxiliary 
10-horsepower  engine  and  which  can  be  operated  as  an 
automobile  by  folding  the  wings  and  dropping  its  auto- 
mobile running  gear. 

There  might  also  be  mentioned  the  Marcel  Besson 
quadruplane,  a  four-plane  flying  boat  with  an  unusual 
wing  arrangement;  the  Loening  boat,  a  novel  type  of 
flying  boat  with  very  good  performance,  and  the  dePisch- 
off  "Avionette,"  a  small  machine  which  flies  with  a 
20-horsepower  engine.  The  Burnelli  "Airliner,"  while 
flown  many  times,  has  not  yet  proved  its  worth,  but  is  of 
interest  on  account  of  the  use  of  a  very  wide  streamlined 
fuselage  housing  the  two  engines  and  a  most  commodi- 
ous cabin.  The  Caproni  100-passenger  triplane,  while  a 
failure,  is  interesting  on  account  of  its  novel  arrange- 
ment of  three  sets  of  triplane  wings  set  behind  each 
other  and  on  slightly  different  levels.  While  the  ar- 
rangement is  inefficient,  it  is  conceivable  that  some 
modification  may  be  of  value  later  in  solving  the  prob- 
lems of  construction  of  very  large  machines. 

The  Handley  Page  torpedo-carrying  machine  may  be 
rated  as  one  of  the  most  interesting  developments  of 
the  year  past.  This  is  an  experimental  machine  embody- 
ing the  widely  advertised  Handley  Page  slotted  wing. 
It  showed  in  a  startling  manner  what  this  wing  can  do 
in  the  way  of  lowering  landing  speeds. 

While  the  machine  is  surrounded  with  considerable 
secrecy,  presumably  authentic  reports  state  that  it  took 
off  in  a  slight  head  wind  (the  velocity  not  stated)  in  a 
distance  of  about  30  feet  and  landed  vertically  in  the 
same  wind.  The  slots  were,  of  course,  open  during  take 
off  and  landing.  The  performance  of  this  machine,  as- 
suming the  report  to  be  correct,  certainly  makes  the 
value  of  the  helicopter  rather  questionable. 

Airships 

Development  in  this  branch  of  the  aircraft  industry 
has  not  been  very  active  during  the  past  year.  The 
most  notable  advance  is  probably  the  Goodyear  mili- 
tary airship,  with  its  novel  propelling  mechanism  (de- 
scribed elsewhere)  and  generally  clean  lines.  Prelimi- 
nary tests  showed  a  high  speed  of  63  miles  per  hour, 
exceptionally  good  performance  for  a  non-rigid  airship. 
An  American  non-rigid,  inflated  with  helium,  is  being 
experimented  with.  The  U.  S.  Air  Service  has  developed 
a  portable  mooring  mast  for  small  airships  and  the 
British  conducted  some  experiments  on  the  making  of 
repairs  to  rigid  airships  while  moored  to  a  mast.  These 
experiments  have  been  very  successful  to  date.  In  one 
of  the  British  tests  a  rigid  airship  rode  out  a  wind  of 
forty-eight  miles  per  hour.    Tne  Bureau  of  Standards  is 


now  conducting  tests  of  wind  screens 
for  airship  hangars  with  the  object  of 
reducing  eddy  currents. 

Extensive  plans  for  operation,  with 
government  support,  of  the  British 
airships  on  commercial  lines  were 
made  and  one  military  rigid  was  con- 
verted to  a  passenger  ship.  Difficulty 
is  being  experienced  in  finding  capi- 
tal willing  to  assume  the  risk,  but  the 
indications  are  that  the  plans  will 
eventually  bear  fruit.  The  accident 
to  the  R-38  last  year  showed  the  necessity  of  further 
investigation  of  stresses  in  rigid  airships,  and  both  the 
British  and  the  U.  S.  Navy  are  giving  consideration  to 
this  work. 

Helicopters 

The  past  few  years  have  witnessed  the  return  of  at- 
tention to  this  type  of  aircraft  and  considerable  activity 
existed  throughout  the  world  in  the  development  of 
machines.  A  number  of  helicopters  have  been  built 
which  rose  and  remained  in  the  air  for  short  periods, 
some  up  to  one  hour,  under  control.  Notable  among  the 
machines  constructed  and  tested  were  the  Pateras- 
Pescara,  Karman,  Damblanc,  Oehmichen-Peugeot,  Coop- 
er-Hewitt, Brennan  and  the  Berliner.  The  machines 
experimented  with  varied  greatly  in  design,  some  being 
little  more  than  propeller-type  mechanisms,  others  had 
airplane  fuselages  with  lifting  screws  mounted  thereon, 
while  still  others  were  practically  rotating  wings.  Up 
to  date  the  work  has  been  entirely  on  helicopters  of 
possible  military  value.  No  promise  of  commercial  uses 
has  been  noted. 

Soaring  Flight 

Marked  advances  in  soaring  flight  experiments  have 
recently  been  made,  activities  in  this  field  having  been 
largely  but  not  entirely  confined  to  Germany.  With 
development  work  on  military  types  restricted  by  the 
terms  of  the  peace  treaty,  German  engineers  gave  con- 
siderable attention  to  experiments  with  man-carrying 
gliders. 

Under  the  supervision  of  a  central  organization,  and 
sponsored  by  many  leading  German  aeronautical  engi- 
neers, continued  progress  has  been  made  in  the  length, 
duration  and  safety  of  flights.  In  September  of  1921 
Harth,  a  German  experimenter,  rose  from  a  standstill 
and  without  assistance,  in  a  motorless  machine,  flew 
and  maneuvered  under  control  for  a  period  of  21  minutes 
and  37  seconds.  During  this  flight  he  attained  an  alti- 
tude of  about  200  feet  above  his  starting  point,  finally 
landing  at  a  point  about  40  feet  below  the  point  of 
take-off. 

Gliding,  or  soaring  as  they  might  be  called,  competi- 


Fig.    2 — Latecoere    LAT4    commercial 
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tions     have     been     held     periodically.     f'^'^:^S?^^y- 

The  interest  taken  in  these  is  re- 
flected by  the  numbers  of  machines  en- 
tered, some  forty  types  having  been  <i  (A\i\  ki (iJ  'v  i 
entered  in  the  Rhoen  competition  of 
last  year.  The  machines  ranged  from 
birdlike  types  of  radical  construction 
to  those  following  conventional  air- 
plane design.  The  most  successful 
machines  have  followed  conventional 
lines,  at  least  in  their  general  appear- 
ance. The  most  striking  feature  in  ^ 
the  construction  of  the  successful  ma- 
chines is  undoubtedly  the  extremely 
low  weight  of  their  structure.  The  "Aachen"  soaring 
machine,  a  thick  wing  type  suggestive  of  the  Junker 
monoplane,  has  internally  braced  wings  of  plywood  cov- 
ered with  fabric  which  weigh  about  one-third  of  a  pound 
per  square  foot.  This  is  about  one-third  to  one-fourth 
of  the  weight  of  the  wings  of  small  airplanes. 

Three  of  the  most  successful  German  soaring  ma- 
chines, the  Aachen,  Bavaria  and  Harth,  show  the  fol- 
lowing average  characteristics:  Span,  33.33  feet;  area, 
163.0  sq.  ft.;  weight,  empty,  131  pounds;  weight,  per 
square  foot  fully  loaded,  about  1.85  pounds.  The  success 
of  the  German  experiments  has  created  interest  in  other 
countries  and  the  near  future  may  be  expected  to  show 
further  progress  in  this  field. 
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Engines 


Development  of  larger  engines,  both  air  and  water- 
cooled,  has  been  steadily  carried  on.  Water-cooled  en- 
gines developing  over  1000  horsepower  have  been  built 
and  tested,  while  one  air-cooled  engine  rated  at  1000 
horsepower  is  understood  to  have  been  built  experi- 
mentally. A  general  tendency  toward  larger  engines, 
both  here  and  abroad,  is  very  marked,  the  increase  in 
horsepower  of  air-cooled  engines  being  the  more  notice- 
able. Attention  has  been  given  to  the  dirigible  engine 
problem,  and  one  American  firm,  Wright  Aeronautical 
Corporation,  recently  developed  a  400-horsepower  dirigi- 
ble engine  with  the  unusually  large  bore  of  7  inches. 
One  American  manufacturer  is  experimenting  with  an 
engine  of  the  barrel  type,  having  the  cylinders  parallel 
to  the  shaft.  Through  careful  redesigning  and  refine- 
ment the  economy  and  reliability  of  engines  has  steadily 
been  improved.  One  American  engine,  the  Aeromarine 
U-8-D,  recently  passed  a  300-hour  test  run  for  the  Navy, 
six  times  the  customary  acceptance  test. 

The  development  of  superchargers  has  also  been 
steadily  continued  and  these  have  been  brought  to  the 
point  where   they   have   thoroughly   demonstrated  their 


Fig.    4 — Dornler    "Dolphin"    6-passenger.     (Note    the    balancing    fins) 

value.  Certain  airplanes  are  now  being  designed  around 
engines  equipped  with  superchargers.  The  Moss  super- 
charger is  practically  out  of  the  experimental  stage  and 
was  instrumental  in  establishing  the  world's  altitude 
record  of  40,800  feet  during  the  past  year. 

The  National  Advisory  Committee  for  Aeronautics  is 
now  conducting  a  series  of  tests  of  two  other  types  of 
supercharger  compressors,  a  positive  displacement  and 
a  fan  type,  with  the  object  of  obtaining  further  improve- 
ment in  performance  and  reduction  of  weight.  As  this 
work  stands  at  present,  engine  power  can  be  maintained 
within  about  11  per  cen^  of  sea  level  power  up  to  an 
altitude  of  16,000  feet.  This  compares  with  a  loss  of 
about  50  to  55  per  cent  for  the  engine  without  super- 
charger. 

Work  on  supercharging  engines  has  also  been  carried 
on  in  Europe,  particularly  in  France  and  Germany,  al- 
though the  United  States  is  in  the  lead  if  altitudes  attained 
may  be  taken  as  a  criterion.  The  Rateau,  a  turbine  type, 
upon  which  work  was  started  in  1916,  has  been  in  ex- 
perimental operation  for  the  past  few  years  and  three 
sizes  have  been  developed.  Several  German  makes  of 
superchargers,  notably  the  Brov^oi,  Boveri  &  Co.;  A.  E. 
G.  and  Siemens-Shuckert,  have  been  developed  and  op- 
erated satisfactorily. 


Fig.  3— Aachen  Glider 


Fuel  Utilization 

The  National  Advisory  Committee,  in  conjunction  with 
the  Bureau  of  Standards,  conducted  numerous  studies  of 
flame  propagation  from  which  much  has  been  learned. 
This  work  is  being  continued  and  its  field  extended.  Ex- 
periments have  also  been  conducted  by  this  committee 
on  a  single  cylinder  Liberty  engine  converted  for  opera- 
tion on  fuel  oil  by  direct  injection.  Experimental  fuel 
spray  nozzles  and  photographic  apparatus  for  studying 
the  tests  have  been  developed  and  some  experimental 
runs  made  using  different  fuel  pumps  and  pistons. 

A  single  cylinder  test  engine,  specially  designed  for 
direct  injection,  has  recently  been  constructed  and  will 
be  used  for  extensive  tests  at  an  early  date.  This  special 
engine  is  provided  with  means  for  varying  valve  timing, 
compression  ratio  and  valve  lift  during  operation.  The 
results  of  the  tests  up  to  date  have  been  very  promising 
but  it  is  yet  too  early  in  the  experiments  to  form  any  con- 
clusions. Some  similar  experimental  work  on  direct  in- 
jection is  also  being  carried  out  in  England. 

In  the  course  of  investigation  of  carburetion  problems, 
at  the  Bureau  of  Standards,  a  discovery  was  made  which 
threw  some  light  on  hitherto  unexplained  engine  failures. 
It  was  noted  that  formation  of  snow  took  place  in  the  in- 
take manifold,  under  certain  atmospheric  conditions,  re- 
sulting in  erratic  performance  of  the  engine. 

Studies  of  accessories  have  been  carried  on  and  some 
attention  has  been  given  to  engine  fuel  pumps  designed  to 
feed  directly  to  the  carbureter  without  the  use  of  a  gravity 
tank.  At  least  two  types  have  been  developed  and  are 
operating  more  or  less  satisfactorily.    Very  little  has  been 
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pjg.   5 — Tanipier  dtuomuDiic  airplane.      (.Note  the  auto- 
mobile   running    gear    in    rear) 

done  on  further  development  of  engine  starters  in  the  past 
year,  although  considerable  activity  took  place  in  the  years 
preceding.  Apparently  the  starter  situation  is  considered 
to  be  sufficiently  advanced  for  the  time  being  and  further 
work  rather  discouraged  until  the  rapid  development  of 
larger  engines  slows  up.  In  addition,  the  satisfactory  per- 
formance of  hand  magneto  starter  systems  also  tends  to 
discourage  additional  work  on  mechanical  or  electro- 
mechanical starters.  Then  in  many  cases  hand  cranks  are 
all  that  is  necessary.  Flight  and  laboratory  tests  of  radi- 
ators have  been  continued  and  the  general  fund  of  inf orma- 


Fig.   7 — Goodyear   airship  transmission 


Fig.    6 — Wibault   2Bn2    all-metal    night    bomber 

tion  increased  thereby.  This  work  has  now  advanced  to 
the  stage  where  radiator  performance  can  be  predicted 
with  considerable  accuracy. 

The  most  important  work  in  the  propeller  field  can  prob- 
ably be  said  to  be  the  recent  developments  in  variable 
pitch  propellers.  This  work  has  been  carried  on  both 
here  and  abroad.  Noteworthy  developments  are  the  Hart 
(American),  Paragon  (American),  Chauviere  (French), 
Levasseur  (French),  as  well  as  some  Italian  and  German 
developments.  Each  of  these  designs  has  been  proven 
more  or  less  satisfactory  and  the  variable  pitch  propeller 

problem  may  be  said  to  be  very  close 
to  complete  solution.  Although  wooden 
blades,  set  in  metal  sockets,  were  used 
in  most  cases,  some  of  the  variable 
pitch  propellers  developed  were  con- 
structed wholly  of  metal. 

Investigation  of  materials  other 
than  wood  for  propeller  construction 
has  been  carried  on  to  quite  some  ex- 
tent both  in  this  country  and  in 
Europe.  Propellers  built  of  Micarta 
have  now  been  developed  to  the  point 
where  they  are  of  practical  value. 
Propellers  of  steel  and  other  materials 
are  also  being  experimented  with  here 
and  abroad,  but  are  still  in  the  ex- 
perimental stages,  with  the  possible 
exception  of  the  Haw,  steel  reinforced, 
propeller. 

Instruments 

Developments  in  the  aircraft  instru- 
ment field  have  chiefly  been  along  the 
lines  of  refinement.  Some  new  types 
and  some  important  improvements  in 
existing  type,?  have,  however,  been 
made.  One  American  firm.  Pioneer 
Instrument  Company,  placed  on  the 
market  a  novel  type  of  gasoline  gage, 
using  a  float  and  cord  instead  of  the 
customary  float  and  arm  or  screw. 
The  dropping  of  the  float,  as  the  tank 
empties,  unwinds  the  cord  which,  in 
turn,  rotates  the  indicator  needle.  A 
new  type  of  instrument,  the  "Flight 
indicator,"  consisting  of  a  combined 
banking  and  turn  indicator,  was  devel- 
oped and  marketed  by  two  American 
and   one   French   firms. 

Air  speed  indicators  of  two  new 
types  have  been  developed,  one  for 
dirigible  use,  reading  low  speeds,  the 
other  for  high-speed  airplanes,  read- 
ing up  to  250  miles  per  hour.  The 
Pioneer  Company  also  developed  a 
rate  of  climb  indicator.     A  gyroscopic 
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sextant  for  aircraft  use  was  devel- 
oped in  France,  while  the  Bureau  of 
Standards  here  developed  a  drift  in- 
dicator of  the  optical  type.  The  Bu- 
reau of  Standards  also  developed  an 
altimeter  with  automatic  compensa- 
tion for  temperature  changes,  a  rate 
of  climb  recorder  and  an  angle  of  in- 
cidence recorder  for  test  flight  pur- 
poses. The  National  Advisory  Com- 
mittee for  Aeronautics  developed 
some  special  test  apparatus  for  their 
free  flight  tests,  notably  a  multiple 
recording  manometer  and  a  recording 
air  speed  indicator. 

Aerial  Cameras  and  Photography 

Aerial  photography  has  undergone 
great  development  recently,  and  this 
field  of  use  for  aircraft  promises  to 
expand  rapidly.     An  American  firm, 
the    Fairchild    Aerial    Camera    Cor- 
poration, contributed  largely  to  this 
through  the   development  of  an   ad- 
vanced type  of  automatic  camera,  and  there  has  also  been 
considerable  activity  in  France  and  Germany.    The  Fair- 
child  camera  is  controlled  by  an  electric  timing  device 
which  regulates  the  interval  between  the  exposures  to 
accord  with  the  speed  of  the  airplane.     The  individual 
photographs  are  thus  spaced  equal  distances  apart  along 
the  line  of  flight.     This  greatly  increases  the  accuracy 
of  the  mosaic  map  and  simplifies  the  work  of  building  it 
up  from  the  separate  prints. 

The  importance  of  recent  developments  in  this  art  is 
evidenced  by  the  photographic  mapping  of  the  City  of 
New  York,  from  the  Battery  to  Van  Cortlandt  Park,  in  a 
single  flight  of  69  minutes.  The  Dayton  Wright  Company 
■developed  a  special  type  of  airplane  for  photographic  work. 
This  machine  has  a  fuselage  of  the  closed  type  with  win- 
dows on  all  sides,  top  and  bottom  to  facilitate  photograph- 
ing from  any  position.  A  dark  room  is  also  provided  so 
Ihat  cameras  or  plate  holders  may  be  loaded  during  flight 


m.m:^. 


Fig.  8 — U.   S.  Air  Service   Model    "W"  703-hp.   engine 

or  plates  developed  from  time  to  time  to  check  the  progress 
of  the  work. 

Landing  Fields  and  Airw^ays 

Landing  field  engineering  and  the  development  of  air- 
ways has  been  given  some  attention  of  late,  although  this 
phase  of  activity  still  lags  behind  others  of  the  industry'. 
One  of  the  constructive  steps,  in  this  countr\-,  has  been 
the  publication,  starting  November  of  1920,  by  the  Hydro- 
graphic  Office  of  the  Navy,  of  a  "Notice  to  Aviators." 
This  publication  is  issued  monthly,  widely  distributed,  and 
each  issue  contains  descriptive  matter,  collected  from  vari- 
ous sources,  regarding  aircraft  landing  fields  throughout 
the  country.  At  the  same  time,  the  Air  Service,  continu- 
ing the  work  which  it  started  at  the  close  of  the  war,  has 
been  studying  and  mapping  terrain  and  emergency  landing 
conditions  over  the  country. 

As  a  result,  a  valuable  fund  of  information  on  landing 


Fig.   9 — Liberty-12  engine  with   G.E.    (Moss)   super- 
charger 


pjg.    10 — Gallaudet   IZOO-hp.   drive,   using  three    Liberty 

engines 
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Fig.   12 — Pateras-Pescara  helicopter 

places  is  steadily  growing.  Starting  March  of  1922,  an 
arrangement  was  effected  between  the  Weather  Bureau  and 
the  Navy  by  which  the  latter  daily  broadcast,  from  Naval 
radio  stations,  complete  weather  reports  and  forecasts  for 
the  use  of  shipping  and  aircraft. 

■  France  and  England  have  probably  made  the  greatest 
advances  in  arrangement  and  equipment  of  landing  fields. 
The  French  Government  plans  cover  a  comprehensive  sys- 
tem of  landing  fields  throughout  that  country.  These 
range,  through  five  classes,  from  a  fully  equipped  field 
down  to  emergency  landing  places.  The  plans  go  into 
considerable  detail  and  include  the  sizes  and  arrangement 
of  buildings  to  be  provided  on  each  field. 

The  scale  is  so  comprehensive  that  the  scheme  could,  at 
this  time,  be  carried  out  only  through  the  government 
shouldering  the  major  expenses.  Consequently  the  French 
system  would  be  capable  of  only  limited  application  in 
countries,  such  as  the  United  States,  where  the  subsidizing 
of  industries  is  less  of  an  accepted  practice.  Even  with 
the  thoroughness  of  the  French  plans,  however,  it  might 
be  noted  that  the  cost  of  construction  per  mile  of  airway 
is  only  a  small  fraction  of  the  cost  per  mile  of  highway 
construction.  Both  the  French  and  British  plans  provide 
for  furnishing  of  service  and  supplies  to  machines,  landing 
in  Government  fields,  at  fixed  rates. 

The  increasing  use  of  landing  fields  is  bringing  up  new 
problems  from  time  to  time.  One  which  has  received  some 
attention  is  the  control  of  traffic  at  large  terminals.  At 
the  Croydon  field,  near  London,  the  system,  which  has  been 
in  satisfactory  operation  for  some  time,  is  very  complete. 

All  machines  leavijig  the  field  or  alighting  upon  it  are 
directed  by  a  "traffic  controller,"  stationed  in  a  small  house 
on  an  elevated  platform  giving  full  view  of  the  field. 
Radio,  Very's  signal  lights,  megaphone  or  flashlights,  as 
required,  are  used  to  communicate  with  machines  in  the 
air,  and  instructions  are  thus  issued  to  the  pilots  desir- 
ing to  land  at  the  field.     Field  lights  and  signals  are  under 


the  direction  of  the  controller,  the 
lights  being  operated  directly  from  his 
ofl^ce,  while  he  is  kept  in  touch  with 
the  radio  operator  by  telephone.  The 
system  rather  suggests  that  used  at 
some  of  the  large  flying  fields  during 
the  war,  the  chief  difference  being  in 
the  added  facilities  provided  for  issu- 
ing of  instructions. 

In  both  France  and  England,  com- 
plete systems  for  communication  be- 
tween aircraft  and  the  fields  have  been 
worked  out  and  are  now  in  experimen- 
tal operation.  Both  visual  and  radio 
systems  are  being  tried.  Night  land- 
ings are  effected  by  the  use  of  flare 
'signals,  all  obstacles  on  the  field  be- 
fing  marked  by  lights,  while  wind  di- 
rection is  shown  by  an  illuminated 
automatic  Tee.  Our  own  Air  Mail 
Service  and  Air  Service  has  also  con- 
ducted some  experiments  along  similar 
lines.  The  Air  Service  has  been  ex- 
perimenting with  a  small  searchlight, 
mounted  on  the  airplane  and  con- 
trolled by  the  pilot,  in  place  of  para- 
chute flares,  for  emergency  landing 
use. 

In   hangars   for   landing   fields,   the 

Strauss    (American)    and  the   Service 

des     Fabrications     de     I'Aeronautique 

(French)    bascule    door    hangars    are 

worthy  of  note.     Each  of  these  types 

makes  use   of   a   motor  for  operating 

the  large  hangar  doors.    The  U.  S.  Navy  constructed,  at 

Lakehurst,  N.  J.,  the  largest  airship  hangar  in  the  world 

which  is  capable  of  housing  two  large  rigids. 

Navigation 

The  Loth  cable,  developed  by  Lieut.  A.  W.  Loth  of  the 
French  Navy,  represents  one  of  the  most  important  of 
recent  developments  in  aerial  navigation.  The  funda- 
mental principle  of  the  Loth  system  is  based  upon  detec- 
tion of  the  magnetic  field  surrounding  a  cable  transmitting 
high  frequency  current.  The  device  follows  along  the 
lines  of  previous  experiments  in  the  directing  of  ships. 
In  application  of  this  system,  a  cable  is  carried  on  poles 
along  the  entire  length  of  the  airway  from  field  to  field. 
A  flow  of  high  frequency  alternating  current  (600  cycles 
per  second  in  the  experiments)  is  maintained  in  the  cable, 
using  the  ground  for  return.  The  airplanes  are  equipped 
with  detecting  mechanism  consisting  of  three  loops  of  insu- 
lated copper  wire  at  right  angles  to  each  other,  making  a 
horizontal,  longitudinal  and  a  transverse  loop.  By  means 
of  a  selector  switch,  these  loops  are  connected  to  a  tele- 
phone receiver,  the  switch  being  so  arranged  that  the  pilot 
can  listen  in  on  any  loop.  By  listening  in  on  the  succes- 
sive loops  and  estimating  the  relative  intensity  of  the 
sounds,  the  pilot  can  determine  his  position  both  horizon- 
tally and  vertically  with  relation  to  the  cable. 

Considerable  trouble  was  at  first  encountered  in  over- 
coming interferences  but  the  system  is  now  developed  to 
the  point  where  these  give  little  or  no  trouble. 

As  the  work  stands,  the  field  of  the  cable  can  be  de- 
tected up  to  an  altitude  of  nearly  10,000  feet,  and  sufficient 
detection  for  complete  control  is  possible  up  to  altitudes 
of  6000  to  7000  feet.  While  at  the  latter  altitudes,  detec- 
tion is  possible  for  a  distance  on  either  side  of  the  cable 
about  equal  to  the  altitude.  As  the  ground  is  approached, 
the  horizontal  distance  over  which  detection  is  possible 
increases  until,  close  to  the  ground,  the  cable  can  be  found 
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by  the  apparatus  at  a  distance  of  about  nine  miles  from 
either  side  of  it.  This  system  has  been  hailed  by  the 
French  as  mastering  the  problem  of  operating  through 
fogs  and  it  undoubtedly  goes  far  toward  this  solution. 

While  the  Loth  system  was  being  developed  in  France, 
attention  was  also  being  given  to  radio  direction  finding 
experiments,  both  here  and  in  France,  with  much  success. 
This  system  has  the  advantage,  over  the  Loth  cable,  that 
it  is  not  so  expensive  to  install  and  can  be  used  over  large 
bodies  of  water  where  Loth  cables  are  not  practicable.  On 
the  other  hand,  the  Loth  system  greatly  simplifies  the 
work  of  the  pilot.  With  radio  direction  finding  equip- 
ment, "beacon"  stations,  located  at  various  points,  transmit 
periodic  signals.  By  taking  bearings  of  each  of  two  sta- 
tions, the  pilot  is  enabled  to  determine  his  position.  Three 
"beacon"  stations  were  in  experimental  operation  last 
year,  near  the  approaches  to  New  York  harbor,  in  addition 
to  the  numerous  radio  stations  on  both  coasts  which  give 
bearings  upon  request.  Some  experimental  "beacon"  sta- 
tions were  also  in  use  in  England  and  France. 

Another  system,  which  is  being  experimented  with  m 
this  country,  England  and  France,  makes  use  of  beacon 
lights  for  navigation  at  night.  Powerful  lights  are  placed 
at  landing  fields  and  along  the  airway.  These  are  arranged 
to  either  flash  periodically,  after  the  manner  of  lighthouses, 
or  are  pointed  upward  and  kept  in  motion  so  that  the  beam 
of  light  describes  an  arc  through  the  sky.  Bearings  are 
taken  visually  from  the  beacons  by  pilots. 

Some  very  elaborate  beacons  of  the  lighthouse  type  were 
installed  experimentally  in  France  last  year  and  some 
others  have  been  installed  experimentally  here  and  in 
Great  Britain.  The  lighthouse  constructed  at  Dijon, 
France,  is  designed  to  be  visible  for  a  radius  of  65,  miles 
in  normal  weather,  or  130  to  200  miles  with  very  clear 
weather  (at  a  height  of  about  6000  feet).  This  light  is 
rated  at  1000  million  candlepower,  the  house  being  about 
18  feet  in  diameter  and  about  30  feet  high. 

Considerable  attention  has  been  given,  in  Europe,  to  the 
collection  and  dissemination  of  meteorological  information 
along  the  course  of  aircraft.  Plans  have  been  made,  and 
are  now  being  put  into  execution,  in  France  and  England, 
for  the  collection  of  this  information  and  its  transmission 
to  aircraft  en  route  by  radio.  Apparently  all  of  the  plans 
considered  so  far  contemplate  transmission  of  the  digested 
reports  to  pilots.  This  brings  to  mind  the  question  of 
whether  it  would  not  be  more  convenient  for  the  pilot  if  a 
system  of  transmitting  flying  instructions  could  be  used  in 
place  of  the  broadcast  reports.  The  whole  proposition  is, 
however,  in  a  more  or  less  embryonic  state  at  present. 

Another  necessity  of  aerial  navigation  which  is  now 
being  taken  up  is  the  creation  of  maps  suitable  for  this 
purpose.  Conferences  on  aerial  navigation,  in  Europe, 
have  standardized  three  classes  of  maps  as  follows: 
General  maps,  Mercator's  projection  on  scale  of  3.cm  per 
degree  longitude ;  Normal  maps,  scale  of  1  :  200,000 ;  Mis- 
cellaneous maps  and  additional  maps  which  navigators 
may  desire  to  use,  no  scales  or  other  standards  yet  fixed. 
Some  progress  has  been  made  in  the  standardization  of  the 
symbols  used.  Tints,  as  against  shading,  have  been  se- 
lected to  indicate  altitudes. 

Aerodynamic  Research 

The  field  of  aerodynamic  research  has  witnessed  con- 
tinued progress  both  here  and  abroad.  In  the  United 
States  particularly,  activity  in  this  work  has  increased 
since  the  end  of  the  war  instead  of  decreasing  as  in  some 
other  branches  of  the  aircraft  field.  Work  on  tests  of  new 
wing  curves  has  been  continued  and  great  improvement 
has  been  made,  in  gradual  steps.  Research  has  been  ex- 
tended well  into  the  field  of  thick  and  semi-thick  wing 
sections   and   tapered   wings,   showing  these  to   be  very 


promising.  Full  scale  tests  of  airplanes  and  parts  are 
being  conducted  here  and  in  Europe,  which  will  increase 
our  knowledge  of  full  size  performance. 

The  Handley  Page  slotted  wing  and  the  German  slotted 
wings  may  be  numbered  among  the  interesting  develop- 
ments of  the  past  couple  of  years.  From  the  purely  mil- 
itary standpoint,  the  slotted  wings  have  been  rather  dis- 
appcinting  up  to  date.  While  very  high  lift  values  have 
been  obtained  by  the  use  of  such  wings,  their  application 
to  military  machines  is  being  retarded  by  the  fact  that 
their  properties  at  climbing  angles  did  not  permit  sub- 
stantial change  in  wing  area.  Remarkably  low  speeds 
have,  however,  been  attained  by  the  use  of  the  Handley 
Page  wing.  The  "Alula,"  a  high  lift  wing  of  unusual 
shape,  is  being  experimented  with  in  England  and  has 
shown  exceptionally  high  efficiency  in  preliminary  tests. 

Aerodynamic  Theory 

Important  contributions  to  aerodynamic  theory  have 
been  made  by  Prandl,  Karman,  Joukowski,  De  Bothezat 
and  others.  Recent  papers  showed  marked  advances  in 
the  reduction  of  the  science  of  aerodynamics  to  a  mathe- 
matical basis.  Experimental  investigation  of  ground  in- 
terference with  wings,  conducted  here,  in  England  and  in 
Germany,  showed  the  resistance  of  wings  to  decrease  and 
their  lift  to  increase  with  proximity  to  the  ground. 

The  National  Advisory  Committee  for  Aeronautics  is 
now  constructing,  at  Langley  Field,  a  compressed  air  wind 
tunnel  which  will  permit  the  making  of  tests  under  con- 
ditions dynamically  similar  to  those  of  full  size  machines. 
The  Committee  also  has  started  a  comprehensive  series  of 
free  flight  tests  on  full  scale  airplanes  and  parts.  Each 
of  these  plans  promises  to  decrease  the  present  errors  in 
calculating  full  size  performance  from  test  results.    Work 
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on  the  standardization  of  wind  tunnels,  by  testing  of 
standard  cylinders,  wing  curves,  etc.,  has  also  been  started 
by  this  Committee.  In  addition  to  these  activities,  numer- 
ous tests  of  pressure  distribution,  over  surfaces  of  wings, 
ailerons,  etc.,  have  been  carried  out.  Some  full  scale  tests 
have  also  been  carried  out  in  Europe.  A  new  wind  tunnel 
10  ft.  in  diameter  and  equipped  for  speeds  of  up  to  90 
miles  per  hour,  is  now  being  constructed  at  the  Bureau 
of  Standards. 

Wind  tunnel  tests  of  the  characteristics  of  model  pro- 
pellers have  been  continued  at  the  Leland  Stanford  Uni- 
versity and  much  additional  data  obtained.  These  results 
are  being  published  in  convenient  form  for  designers'  use, 
by  the  National  Advisory  Committee  as  the  work  pro- 
ceeds. The  high  speed  wind  tunnel  of  the  Air  Service,  at 
McCook  Field,  Dayton,  has  furnished  information  on  the 
characteristics  of  propeller  sections  at  speeds  up  to  450 
miles  per  hour,  showing  considerable  movement  of  the 
"no  lift  angle"  and  other  changes  as  the  higher  speeds 
were  reached. 

Within  the  past  couple  of  years  additional  information 
on  British  and  French  tests  of  tandem  propellers  have 
been  made  available  by  their  publication.  Eiffel  tests 
indicated  the  practicability  of  using  two  similar  propellers 
in  tandem,  but  showed  that  tandem  propellers  should  be 
arranged  to  rotate  in  opposite  directions. 

Materials 

Experimental  work  on  practically  all  classes  of  aircraft 
materials  has  progressed  steadily,  but  no  particularly  in- 
teresting results  have  been  noted  recently.  Little,  if  any, 
has  been  added  to  our  existing  knowledge  of  duralumin, 
but  the  Germans  have  been  working  for  some  time  on  a 
magnesium  alloy.  Samples  of  this  alloy,  received  in  the 
United  States,  showed  high  strength  for  their  weight, 
which  is  lower  than  that  of  duralumin.  The  National  Ad- 
visory Committee  and  the  Forest  Products  Laboratory,  in 
continuance  of  their  tests  of  glues,  are  now  experimenting 
with  animal  glue  and  rubber  in  benzine,  in  an  effort  to 
obtain  greater  water  resistance.  Tests  on  the  effect  of 
varying  the  pressure  used  in  glueing  showed  medium  and 
high  pressures  to  give  the  best  results. 

An  American  firm  has  placed  on  the  market,  under  the 
trade  name  of  "Plymetl,"  a  material  composed  of  a  5/16- 
in,  core  of  wood  faced,  on  each  side,  with  No.  30  gage 
black  sheet  steel.  The  two  materials  are  cemented  to- 
gether and  sold  in  sheets  free  from  any  other  means  of 
fastening.  The  sheets  resist  damage  and  fire  better  than 
plywood. 

The  most  notable  recent  work  has  probably  been  in  the 
applications  of  materials  rather  than  in  the  materials 
themselves.  Among  these  new  applications  might  be  men- 
tioned the  experimental  use  of  plvwood  in  place  of  cloth 
for  wing  covering,  the  use  of  vulcanized  fiber  for  fuselage 
construction,  and  some  developm.ents  mentioned  under 
other  heads  in  this  resume. 

Within  the  past  year  the  Underwriters'  Laboratories, 
at  the  request  of  the  insurance  companies,  arranged  to 
take  up  the  work  of  inspecting  and  classifying  aircraft 
and  registering  aircraft  and  pilots.  Plans  for  the  han- 
dling of  this  work  have  been  worked  out  and  were  recently 
put  into  operation,  but  sufficient  time  hr.s  not  yet  elapsed 
to  make  available  any  substantial  data  -^n  aircraft  risks. 
Conditions  abroad  are  somewhat  similar  and  it  will  be  a 
year  or  two  before  any  trustworthy  information  on  this 
subject  is  available. 

Insurance  premiums  are  accordingly  high  in  most  cases, 
with  the  notable  exception  of  the  French  companies'  pre- 
miums on  merchandise  carried  by  air.  These  rates  are 
much  lower  than  the  corresponding  rates  for  coverage  of 
goods  transported  by  other  means. 


As  an  example,  for  a  given  condition  the  premium  of 
1.50  francs  per  thousand  charged  for  coverage  of  goods- 
carried  by  air  compares  with  the  rate  of  7.0  francs  per 
thousand  for  goods  carried  by  rail  or  boat.  While  the 
explanation  of  the  difference  is  not  given,  it  can  probably 
be  assumed  as  due  to  the  greater  care  with  which  aircraft 
shipments  are  generally  handled  and  to  the  elimination  of 
pilfering. 

Aircraft  insurance  pools  have  been  organized  in  several 
countries  and  are  now  making  studies  of  hazards.  So  far 
it  has  been  learned  that  radial  engines  are  poorer  risks- 
than  other  types,  that  water  types  of  aircraft  are  better 
risks  than  land  types  and  that  much  importance  must  be 
attached  to  the  experience  and  record  of  the  pilot.  Differ- 
ential rates  are  being  worked  out  to  apply  to  these  con- 
ditions. 

Operating  Cost  Studies 

The  first  really  reliable  information  on  the  cost  of  oper- 
ating aircraft  commercially  became  available  with  the 
publication  of  the  monthly  reports  of  the  U.  S.  Air  Mail 
Service.  These  have  been  continued  and  constitute  to-day 
the  most  complete  and  reliable  source  of  information  on. 
this  subject.  The  consolidated  report  for  the  twelve 
months  ending  June,  1921,  showed  the  follow*ing  averages- 
for  the  year:  Total  operating  cost  per  hour  of  flight, 
$71.13;  total  cost  per  mile  of  flight,  $0.8475.  These  costs 
were  divided:  overhead,  23.8  per  cent;  flying,  29.8  per 
cent;  maintenance,  46.4  per  cent.  The  more  recent 
monthly  reports  show  a  tendency  toward  reduction  of 
these  figures,  the  cost  dropping  to  $58.35  per  hour  and 
$0.64  per  mile  during  March  of  this  year.  In  considering 
these  figures  it  should  be  remembered  that  the  Air  Mail 
machines  are  obsolete  DH-4  Army  types  converted  to  mail 
carrying  uses,  entirely  unsuited  to  their  work,  but  the  only 
craft  available  under  the  appropriations.  The  latest  com- 
mercial airplanes  are  designed  to  carry  about  five  times  the 
capacity  of  these  machines  with  practically  the  same  horse- 
power. 

The  Aeromarine  Airways,  operating  the  largest  fleet 
of  commercial  aircraft  in  this  country,  has  now  been  in 
operation  for  about  19  or  20  months.  This  fleet  has  been 
added  to  until  it  now  consists  of  29  flying  boats  ranging 
from  5  to  14  passengers  in  capacity.  Consequently,  the 
following  figures  on  o-perating  costs,  recently  given  pub- 
licity by  this  firm,  are  of  particular  interest:  Total  cost 
of  operating  converted  Navy  flying  boats  (exclusive  of 
administration  and  advertising),  five-passenger,  $29.98 
per  hour;  eleven-passenger,  $71.12  per  hour. 

Late  in  1920  the  British  Air  Conference  made  a  com- 
prehensive study  of  operating  costs  of  many  types  of 
airplanes.  While  this  information  is  now  old,  it  is  worthy 
of  mention  on  account  of  never  having  been  published  in 
this  country.  The  figures  gave  the  cost  of  operating 
commercial  airplanes  as  9.5  cents  per  passenger  mile  or 
.038  cents  per  pound  mile.  Using  the  Air  Mail  costs  as 
a  basis,  the  writer  estimated  that  the  latest  types  of 
commercial  airplanes  could  be  operated  at  a  total  cost  of 
6.5  cents  per  passenger  mile  or  .030  to  .032  cents  per  pound 
mile.  Capt.  de  Haviland  recently  made  a  very  complete 
study  01  this  subject  and  stated  that  these  figures  are  not 
only  conservative,  but  on  the  high  side.  All  of  the  latter 
figures  assume  fully  loaded  machines. 

Commercial  Operations 

Although  commercial  operation  of  airships  has  been 
dormant  during  the  past  few  years,  commercial  aviation 
has  been  slowly  developing.  This  development  has  been 
slower  than  was  generally  anticipated  by  the  industry,  but 
some    substantial   progress   has   been   made.      The   seven 
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countries  on  which  figures  are  available  show  the  follow- 
ing activity  in  this  field  during  1921 : 


Number  of 
Country  flights 

♦Belgium    1,224 

Canada 10,386 

France   6,221 

Germany 

*Great    Britain    ...  22,676 

♦Holland    1,000 

tUnited   States    ...130,736 

Totals 


Pounds 

Total 

Passengers  freight 

miles 

carried       carried 

161,800 

2,199           28,000 

294,449 

9,153           79,850 

1,457,437 

10,336         396,000 

1,029,000 

6,820           67,700 

533,700 

41,956           94,000 

289,000 

1,511           68,100 

2,907,245 

122,512         123,227 

6,672,631         194,487         856,877 


♦Incomplete  figures. 

fUnofficial  estimate  compiled  by  the  Aero.  Chamber  of  Com 
merce. 

For  a  considerable  period 
practically  all  operations  of 
commercial  airplanes,  including 
those  subsidized  by  government 
grants,  were  operated  at  a  loss 
to  the  firms.  These  losses  have 
gradually  been  decreased  until, 
in  many  cases,  the  operators 
now  show  small  profits.  The 
largest  Am.erican  line,  Aero- 
marine  Airways,  recently  found 
it  necessary  to  turn  away  some 
prospective  passengers  owing 
to  the  grov^h  of  their  business 
exceeding  that  anticipated. 
Some  curves,  showing  the 
growth  of  the  French  air  lines, 
are  reproduced  here  from  a  pa- 
per read  (before  the  Premier 
Congres  International  de  la 
Navigation  Aerienne)  by  Albert 
Tete  last  year.  British  reports 
showed  the  monthly  efficiency 
of  air  lines  performance  to 
range  from  54  per  cent  to  100 
per  cent  during  a  period  of  sev- 
eral months.  The  monthly  per- 
formance of  the  U.  S.  Air  Mail 
Service  ranged  from  77  per 
cent  to  99.3  per  cent  eflficient 
during  the  year  1921,  while  the 
Rumpler  Air  Lines,  in  Ger- 
many, showed  efficiencies  ranging  from  91.6  per  cent 
to  100  per  cent  during  an  eight  months  period.  In  general 
these  figures  seem  to  be  gradually  improving  as  ex- 
perience is  gained.  Of  all  the  lines  the  U.  S.  Air  Mail 
Service  is  the  most  unique  from  point  of  mileage,  regu- 
larity and  varied  weather  conditions  to  be  met. 

Last  year  witnessed  114  accidents  to  aircraft  in  the 
United  States,  resulting  in  49  deaths  and  more  or  less 
serious  injuries  to  89.  In  48  of  these  cases  there  were  no 
casualties  and  only  in  39  were  there  any  fatalities.  While 
no  government  body,  charged  with  supervision  of  aircraft, 
exists  in  this  country,  the  Aeronautical  Chamber  of  Com- 
merce in  co-operation  with  the  Army,  Navy,  Air  Mail  and 
others,  tabulated  the  causes  of  each  accident  so  far  as 
they  could  be  obtained.  These  were  charged  against 
chiefly,  stunting;  lack  of  supervision;  lack  of  proper  land- 
ing facilities;  lack  of  weather  reports;  faults  of  engines 
and  machines  (many  of  which  inspection  would  have 
avoided)  and  some  appeared  to  have  been  unavoidable. 
During  this  period  the  125  commercial  aircraft  operating 
firms  flew  2,907,245  miles  carrying  122,512  passengers 
without  any  fatal  accidents.     Two  very  serious  airship 
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Fig.   13 — Growth  of  the  French  Airlines 


accidents  occurred  during  the  past  twelve  months,  the  loss 
of  the  R-38  in  England  and  of  the  "Roma"  here.  The 
first  appears  to  have  been  clearly  due  to  structural  failure 
and  suggests  the  necessity  of  further  study  of  methods  of 
stress  analysis  of  rigids.  The  "Roma"  disaster  was 
probably  due  to  an  unfortunate  combination  of  several 
circumstances  rather  than  any  one  cause. 

Between  January  1  and  September  15,  1921,  French 
aerial  navigation  companies  flew  1,003,000  miles  during 
which  4  fatal  accidents  occurred  and  8  accidents  result- 
ing in  injuries  to  one  or  more  persons.  The  report  of  the 
Canadian  Air  Board  for  1921  showed  a  total  of  479,929 
miles  of  civilian  and  government  civil  flying  during  the 
year.  In  this  period  18  accidents  happened,  of  which  4 
resulted  in  deaths,  3  in  injuries  and  the  remaining  11  did 
not  involve  either  death  or  injury. 

Last  year  the  Gallaudet  Company  constructed,  for  the 

U.  S.  Navy,  a  power  plant  unit 
of  particular  interest.  This 
unit,  containing  three  Liberty 
engines  and  driving,  through 
clutches,  one  IS-ft.  propeller, 
has  been  tested  out  and  per- 
formed very  satisfactorily.  It 
is  entirely  streamlined  and  will 
be  used  in  the  large  flying  boat 
which  is  being  constructed  at 
the  Philadelphia  Navy  Yard. 
The  Goodyear  Tire  k  Rubber 
Company  also  developed  a 
transmission  mechanism,  for 
dirigible  use,  in  which  the  two 
engines  were  located  inside  of 
the  car  driving,  through 
clutches,  two  propellers  mount- 
ed on  tubular  arms  projecting 
outside  of  the  car. 

The  Avelene  electro-mechani- 
cal airplane  control,  developed 
in  France,  makes  use  of  a  mer- 
cury type  of  balance  and  sole- 
noid controlled  compressed  air 
motor  for  operating  both  aile- 
rons and  elevators.  This  de- 
vice has  gone  through  extensive 
tests  and  is  understood  to  have 
performed  very  well.  The  U.  S. 
Navy  has  developed  a  kite 
antenna,  for  the  use  of  sea- 
planes while  on  the  surface  of  the  water,  which  was 
found  to  not  only  permit  the  use  of  radio  under  this 
condition,  but  to  increase  the  range  about  25  per  cent 
over  the  normal  range  while  in  the  air.  This  device 
is  expected  to  be  of  great  value  to  aircraft  making  forced 
landings  on  the  surface  of  water. 

The  installation,  in  a  number  of  Air  Mail  airplanes, 
of  carbon  tetrachloride  spray  systems  is  important  from 
a  safety  standpoint.  These  are  designed  to  permit  the 
pilot  to  discharge  this  liquid  over  the  engine  in  case  of 
fire.  No  occasion  has  yet  arisen  to  demonstrate  the  value 
of  this  device  although  some  tests  made  by  the  Air  Service 
indicated  that  it  would  be  effective.  The  Foamite  Fire- 
foam  Company  is  also  experimenting  with  a  system  for 
spraying  fire  extinguishing  foam  over  the  engine  in  a 
similar  manner. 

New  uses  for  aircraft  continue  to  be  found  from  time 
to  time.  The  Department  of  Agriculture  recently  con- 
ducted some  experiments  using  airplanes  for  spraying 
calcium  arsenate  over  cotton  fields.  These  were  carried, 
out  as  part  of  the  work  on  the  boll  weevil  scourge  and 
were  regarded  as  very  successful. 
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Better  Economy  and  Flexibility  Are 
Chief  Aims  of  Engine  Development 

Cars  ivhich  will  average  forty  miles  per  gallon  of  fuel  may  soon  he  the  rule. 
Research  and  development  work  is  tending  in  that  direction.  Lower  aver- 
age speed  and  higher  torque  desirable  from  economy  standpoint.  Develop- 
ment of  non-throttling  engines  in  process  by  several  engineers. 

By  Herbert  Chase 


PRESENT  day  automotive  engines  of  the  conven- 
tional type  lack  certain  highly  desirable  character- 
istics,— consequently  there  are  afoot  persistent  ef- 
forts to  bring  about  a  change  to  a  new  type  or  to  im- 
prove the  present  type  with  only  such  changes  as  are 
absolutely  essential  to  better  performance.  The  indus- 
try responds  but  little  to  those  who  urge  reversion  to  a 
different  type  or  types,  but  is  lending  an  ear,  at  least,  in 
the  case  of  the  more  progressive  elements,  to  promising 
improvements  which  involve  less  radical  departures. 
Research  and  development  is  proceeding  along  both  lines 
and  should  be  followed  and  encouraged  by  executives  as 
well  as  by  engineers,  for  changes  must  come.  They  will 
be  forced  by  change  of  conditions  and  those  who  antici- 
pate these  conditions  will  profit  accordingly. 

The  chief  drawback  to  the  conventional  type  is  its 
lack  of  high  economy  in  fuel  under  the  conditions  of 
average  use.  Even  when  run  under  most  favorable  con- 
ditions of  load  and  speed  its  consumption  of  fuel  is 
higher  than  it  need  be  if  favorable  conditions  could  be 
brought  about,  especially  in  respect  to  the  nature  of  the 
fuel  available.  Some  well  informed  engineers  believe 
that  the  car  which  will  average  upward  of  40  miles  per 
gallon  of  fuel  will  be  quite  the  average  rather  than  the 
exception  within  a  very  few  years. 

Of  scarcely  less  importance  than  fuel  economy  but  fre- 
quently overlooked  is  the  relatively  low  torque  which 
the  average  engine  exerts,  especially  at  low  speeds.  It  is 
in  fact  a  comparative  lack  of  flexibility  in  the  internal 
combustion  engine  inherent  in  the  steam  engine  which 
has  enabled  the  latter  type  of  prime  mover  to  hold  its 
own  in  heavy  traction  work,  especially  in  railway  loco- 
motives, in  spite  of  its  relatively  low  fuel  economy  under 
the  conditions  of  normal  use. 

Although  some  properly  make  a  distinction  between 
"pure"  research  and  development  work,  the  dividing  line 
is  not  always  well  defined,  consequently  it  is  proposed  to 
outline  some  promising  development  work  which  is  now 
in  hand  or  in  contemplation,  and  in  connection  with  this 
to  consider  several  items  of  research  of  t;  closely  related 
nature. 

The  Constant  Compression  Engine 

WHAT  many  engineers  regard  as  the  most  promising 
line  of  development  of  the  near  future  in  automo- 
tive engines  is  one  which  involves  the  abandonment  of  con- 
trol by  throttle  and  the  use  of  constant  compression, 
the  power  output  being  varied  by  control  of  the  quantity 
of  the  fuel  fed  while  the  total  cylinder  charge  remains 


substantially  constant.  The  use  of  this  type  of  engine 
involves  localizing  the  fresh  charge  in  a  pocket  adjacent 
to  the  spark  plug  at  low  loads.  Operation  at  full  load 
will  be  substantially  the  same  as  in  present  engines. 
There  are  several  methods  of  accomplishing  practically 
the  same  result  in  this  type  of  engine,  and  some  of  them 
have  been  already  described  in  these  columns.  Of  par- 
ticular interest  in  this  connection  are  Ricardo's  experi- 
ments, which  were  described  in  Automotive  Industries 
for  February  24,  and  July  14,  1921,  a  sectional  view  of 
one  of  Ricardo's  localized  charge  engines  is  given  in 
Fig.  1.  In  the  issue  of  June  16,  1921,  was  a  brief  de- 
scription and  diagramatic  cut  of  the  Newcomb  two- 
stroke  constant  compression  engine  which  performs  sub- 
stantially the  same  function  as  the  Ricardo  engine  but 
by  employing  a  quite  different  construction.  It  will  be 
recalled  that  in  the  Ricardo  engine  the  combustible  mix- 
ture is  taken  into  a  chamber  in  the  head  through  a 
separate  valve  while  the  main  charge  of  air  enters 
through  a  larger  valve  similar  in  size  and  arrangement  to 
the  ordinary  inlet  valve.  The  rich  mixture  is  ignited  in 
the  chamber  in  the  head  and  passes  through  a  Venturi 
tube  into  the  main  combustion  chamber  where  the  addi- 
tional air  for  complete  combustion  is  present.  In  this 
engine  the  quantity  of  air  taken  in  through  the  main  in- 
let valve  is  nearly  constant  while  the  quantity  of  mix- 
ture taken  in  through  the  valve  in  the  head  compartment 
is  varied  in  proportion  to  the  load.  In  this  engine  the 
fuel  consumption  per  i.  hp.  hr.  was  less  than  00.4  lbs., 
while  at  full  load  it  was  approximately  0.5  lbs.  With 
the  same  engine  running  under  throttle  in  the  normal 
way  the  consumption  increased  to  0.65  lbs.  at  low  load. 
The  difference  on  a  basis  of  brake  hp.  was,  of  course, 
considerably  greater,  owing  to  the  fact  that  engine  fric- 
tion and  pumping  losses  are  nearly  constant  at  a  given 
speed  whether  the  load  be  light  or  heavy. 

This  is  indicative  of  the  chief  advantages  of  the  lo- 
calized charge,  constant  compression,  or  non-throttling 
type  of  engine  as  it  is  variously  called.  In  other  words 
an  engine  of  this  type  is  much  more  efficient  than  the 
conventional  type  in  which  the  economy  at  low  loads  is 
always  much  less  than  at  full  load,  whereas  the  engine 
runs  most  of  the  time,  especially  in  passenger  car  in- 
stallations, under  very  low  load  conditions.  Thus  the 
advantages  of  high  economy  under  practical  operating 
conditions  are  much  in  favor  of  the  non-throttling  type. 

The  Newcomb  engine,  referred  to  above,  possesses 
practically  the  same  advantage  although  it  is  of  quite 
different  design.    Like  all  two-stroke  engines  it  is  of  the 
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constant  compression  type  owing  to  the  fact  that  exhaust 
products  are  expelled  substantially  in  proportion  to  the 
new  charge  entering  the  cylinder  so  that  the  total  weight 
of  the  charge  at  the  beginning  of  compression  is  practi- 
cally constant  regardless  of  the  load.  In  the  Newcomb 
engine,  however,  the  charge  does  not  enter  through  the 
conventional  inlet  port  near  the  base  of  the  cylinder,  but 
through  a  poppet  valve  in  an  L-head.  At  part  loads 
the  charge  is  localized  in  the  L  and  is  ignited  by  a 
spark  plug  at  this  point.  The  engine  has  other  features 
(which  we  are  not  at  liberty  to  describe  at  this  time), 
the  purpose  of  which  is  to  minimize  admixture  of  the 
fresh  charge  with  residual  productions  of  combustion  in 
the  cylinder,  and  prevent  waste  of  the  charge  through 
the  exhaust  ports.  We  are  not  in  possession  of  definite 
figures  on  performance  of  this  engine,  but  understand 
that  its  economy  at  low  loads  is  much  superior  to  that 
of  the  ordinary  throttling  four  stroke  engine.  The 
writer  has  ridden  in  a  V2-ton  truck  chassis  fitted  with 
a  single  cylinder  engine  of  the  Newcomb  type,  and  found 
it  to  show  excellent  performance  on  the  road.  It  is  said 
to  be  capable  of  running  light  from  70  to  80  miles  per 
gallon  of  gasoline.  This  in  indicative  of  the  possibilities 
of  a  constant  compression  engine  using  a  localized  charge 
and  explains  the  reason  why  several  capable  engineers 
are  working  upon  the  development  of  engines  of  that 
type. 

A  majority  af  the  constant  compression  engines  which 
have  come  to  our  notice  are  still  in  the  development  stage 
and  particulars  concerning  them  have  not  been  released 
for  publication.  It  may  be  said,  however,  that  various 
methods  are  used  to  localize  the  charge.  In  at  least  one 
case  this  is  accomplished  by  fuel  injection  in  a  very  sim- 
ple and  effective  manner,  and  by  means  of  a  system 
which  can  be  easily  applied  to  existing  conventional  en- 
gines, probably  with  the  result  of  doubling  the  distance 
they  will  run  per  gallon  of  fuel  consumed. 

Supercharging  Engines 

THE  question  of  supercharging  engines  has  been  con- 
sidered chiefly  from  the  standpoint  of  application 
to  aircraft,  and  especially,  in  that  case,  for  the  purpose 
of  maintaining  at  high  altitudes  the  power  which  the 
engines  are  capable  of  developing  at  ground  level.  Con- 
siderable work  has  been  done  along  this  line  by  the 
National  Advisory  Committee  for  Aeronautics  which  has 
been  engaged  in  the  development  of  a  Roots  type  posi- 
tively driven  displacement  compressor.  This  super- 
charger has  been  operated  as  an  experimental  unit  in 
connection  with  the  Liberty  engine  and  is  now  being  in- 
stalled in  an  airplane  for  free  flight  tests.  It  is  reported 
to  have  shown  promising  results  and  to  have  an  efficiency 
which  is  much  higher  than  any  other  type  of  compres- 
sors used  for  the  same  purpose. 

The  N.  A.  C.  A.  is  continuing  the  development  of  a 
positively  driven  fan-type  supercharger  having  a  fan 
construction  with  sufficiently  low  moment  of  inertia  to 
permit  of  positive  connection  to  the  engine  crankshaft. 
Changes  are  being  made  in  this  supercharger  and  it  is 
expected  that  material  improvements  both  in  efl[iciency 
and  capacity  will  make  it  suitable  for  application  to  the 
Liberty  engine. 

An  interesting  discussion  of  supercharging  engines 
and  their  application  to  various  forms  of  automotive 
vehicles  is  contained  in  a  paper  entitled  Superchanging 
Engines  by  C.  H.  T.  Alston,*  from  which  the  curves  given 
in  Fig.  2  are  taken.  The  curves  are  intended  to  show  the 
effect  of  operating  the  supercharged  engine  A  in  com- 
parison with  a  normal  type  of  engine  B  of  a  slightly 


*The  Automobile  Engineer,  October,  1921. 


Fig.  1 — Ricardo  stratified  charge  engine 

larger  cylinder  capacity  but  developing  the  same  maxi- 
mum bhp.  The  maximum  power  with  the  supercharged 
engine  is  obtained  with  a  much  reduced  speed  or  in 
other  words  the  torque  at  low  speeds  is  higher.  Space 
here  is  not  sufficient  to  discuss  the  advantages  and  dis- 
advantages of  the  supercharging  engine  referred  to  by 
Alston,  but  certain  of  his  conclusions  will  be  given: 

"For  aircraft  engines,  intended  for  commercial  avia- 
tion and  flying  at  comparatively  low  altitudes  for  long 
distances,  supercharging  does  not  appear  to  offer  any 
particular  advantages,  and  will  probably  consume  more 
fuel  per  mile  flown  and  carry  less  cargo.  It  is  quite  a 
different  proposition  from  that  of  the  fi.ghter  type  of 
machine  for  war  purposes.  In  the  latter  case  the  larger 
hp.  that  could  be  exerted  for  climbing  and  attaining  a 
very  high  'ceiling'  w'ould  be  a  great  gain  even  if  the 
fuel  consumed  should  be  more." 

For  road  vehicles  Alston  concludes  that  supercharg- 
ing offers  great  advantages  providing  the  method  and 
apparatus  for  carrying  it  out  do  not  detract  from  it. 
Only  a  slight  amount  of  extra  weight  is  entailed  while 
the  torque  is  greatly  increased,  giving  quick  starting  and 
acceleration  and  great  hill  climbing  ability.  He  says 
further: 

"There  should  be,  moreover,  a  considerable  increase 
in  the  ton  mileage  per  gallon,  as  the  conditions  under 
which  the  engine  is  operating  are,  for  the  greater  part 
of  the  time,  more  favorable  to  engine  efficiency.  It 
should  render  touring  cars  of  moderate  engine  power 
pleasanter  to  drive,  because  more  running  can  be  ac- 
complished on  top  gear  without  much  loss  of  speed." 

Ricaido  has  conducted  numerous  experiments  with 
supercharging  engines,  and  the   results   of  some   of   his 
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tests  were  printed  in  Automotive  Industries  for  July 
14,  1921.  Some  of  the  results  of  these  tests  are  given  in 
the  accompanying  curves,  Fig.  3.  For  details  in  this 
connection  the  reader  should  refer  to  the  article  in 
question.  , , 

Higher  Compression  Ratios 

THE  advantages  of  higher  compression  ratio  in  re- 
spect to  power  and  thermal  efficiency  have  been  re- 
ferred to  many  times  in  these  columns  in  connection 
with  the  work  of  Ricardo  and  others.  From  the  curves 
in  Fig.  4  plotted  from  the  results  of  Ricardo's  work  it 
will  be  seen  that  indicated  mean  pressure  and  thermal 
efficiency  increase  in  almost  direct  proportion  to  the  in- 
crease in  compression  ratio.  The  curves  in  question 
apply  to  95  per  cent  ethyl  alcohol  which  is  capable  of 
operation  with  compression  ratios  of  nearly  8  to  1  with- 
out detonation.  Similar  results  with  other  fuels  are  ob- 
tained up  to  the  compression  pressures  at  which  detona- 
tion occurs. 

As  we  have  noted  elsewhere  in  this  issue  in  connec- 
tion with  our  articles  on  the  subjects  of  fuel  and  com- 
bustion phenomena,  the  tendency  of  the  fuel  to  detonate 
is  a  limiting  factor  which  cannot  be  controlled  by  the 
engine  designer.  It  is  possible,  however,  to  decrease  the 
tendency  to  detonation  by  diluting  the  charge  with  an 
inert  gas  such  as  the  products  of  combustion,  and  the 
use  of  these  products  or  of  steam  generated  by  the  in- 
troduction of  water  with  the  fuel  is  worthy  of  careful 
consideration.  In  an  engine  of  given  size  with  a  given 
compression  ratio  the  maximum  power  may  be  reduced 
by  the  use  of  a  diluent,  but  the  thermal  efficiency  can 
be  materially  increased  by  this  means.  On  the  other 
hand  the  possible  increase  in  compression  pressures 
when  diluents  are  used  may  more  than  offset  any  loss  of 
power  due  to  the  decreased  volume  of  air  which  is  avail- 
able to  support  combustion  when  the  diluent  is  mixed 
with  the  incoming  charge.  This  is  a  subject  which  re- 
quires further  research  work  but  has  considerable  promise 
of  success. 
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The  relative  scarcity  and 
consequent  high  cost  of  the 
more    volatile    fuels,    espe- 
cially gasoline,  have  led  to 
considerable     research     and 
development    work    with    a 
view   to    producing    engines 
which  will  burn  economical- 
ly   less    volatile    and    much 
cheaper    fuels    which    are 
often    available    in    large 
quantities.      Diesel    engines 
and  so-<;alled  semi-Diesel  or 
surface  ignition  types  have 
been   successfully   developed 
for  marine  use  and  for  sta- 
tionary or  semi-portable  ap- 
plications, but  few  attempts 
have  been  made  to  adapt  en- 
gines of  this  type  to  other 
automotive    purposes.      One 
French    manufacturer    has, 
however,  developed  an  auto- 
mobile engine  intended  par- 
ticularly for  colonial  use  in 
localities  where  gasoline  is 
very  expensive.    This  is  the 
Peugeot-Tartrais     engine 
which  was  described  in  Au- 
tomotive   Industries    for 
February  9,  1922.    It  operates  on  a  two-stroke  cycle  and 
employs  solid  fuel  injection.    A  separate  pump  is  used  for 
scavenging  the  cylinders  and  supplying  the  air  for  com- 
bustion of  the  fuel,  which  can  be  almost  anything  from 
kerosene  to  crude  oil  or  various  coal  tar  products,  vege- 
table or  animal  oils.     The  head  of  this  engine  is  made  of 
a  high  grade  heat  resisting  steel,  and  is  not  water  jack- 
eted.   It  is  consequently  maintained  at  a  high  temperature. 
The  engine  is  apparently  operated  at  fairly  high  compres- 
sion pressures  and  is  said  to  consume  0.397  lbs.  of  fuel 
per  hp.  hr.  under  full  load  and  less  than  I/2  lb.  per  hp. 
hr.  at  quarter  load.     One  engine  of  this  type  is  said  to 
have  been  used  successfully  in  a  Paris  bus  chassis. 

Another  heavy  fuel  engine  which  is  said  to  be  capable 
of  adaptation  to  automotive  purposes  is  the  compound 
expansion  Sperry  Diesel  engine.  This  engine  was  de- 
scribed in  Automotive  Industries  for  March  16,  1922. 
It  employs  solid  injection.  Precise  data  concerning  its 
performance  are  lacking. 

Aircraft  Engine  Development 

iN  account  of  the  fire  hazard  which  arises  as  a 
result  of  the  use  of  highly  volatile  fuels  for  aircraft, 
much  study  has  been  given  to  the  possible  develop- 
ment of  heavy  oil  engines  for  this  class  of  service. 
The  National  Advisory  Committee  for  Aeronautics  has 
been  working  along  this  line  for  several  years  and 
has  recently  completed  a  single  cylinder  experimental 
engine  with  means  for  varying  the  compression  ratio, 
valve  timing  and  valve  lift.  This  engine  is  so  ar- 
ranged a3  to  be  readily  fitted  with  combustion  cham- 
bers of  varying  shape.  It  is  to  be  used  in  securing 
data  on  the  basis  of  which  a  practical  aircraft  engine 
can   be   built. 

The  N.  A.  C.  A.  have  for  several  months  been  oper- 
ating a  single  cylinder  Liberty  engine  arranged  to  op- 
erate with  fuel  injection.  This  engine  is  said  to  have 
given  an  indicated  fuel  economy  which  is  reasonably 
satisfactory  considering  the  unfavorable  shape  of  the 
combustion  chamber  for  an  injection  engine.     The  in- 
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dicated  fuel  economy  is  reported  to  be  practically  con- 
stant for  all  loads  down  to  approximately  Vs  full  load. 
The  power  output  thus  far  obtained  is  about  70  per 
cent  of  the  maximum  possible  with  a  carburetted  mix- 
ture. This  is  attributed  to  the  fact  that  the  piston  used 
•extends  so  far  into  the  combustion  chamber  as  to  prevent 
utilization  of  the  whole  air  charge. 

Solid  Injection 

ONE  of  the  chief  disadvantages  with  the  earlier  con- 
ventional type  of  Diesel  engine  is  the  very  high  air 
pressure  required  for  injecting  the  fuel,  and  the  con- 
sequent necessity  for  using  a  multiple  stage  air  com- 
pressor which  resulted  in  low  mechanical  efficiency  of 
the  complete  engine,  as  well  as  in  considerable  compli- 
cation. To  avoid  this  disadvantage  many  solid  injection 
Diesel  engines  have  been  developed  in  which  the  fuel  is 
forced  directly  into  the  engine  cylinder  without  the  use 
of  high  pressure  air.  There  is  said  to  be  difficulty  in  se- 
curing complete  combustion  with  this  type.  Much  de- 
pends upon  the  shape  of  the  spray,  and  on  this  account 
the  N.  A.  C.  A.  has  been  making  experiments  with  liquid 
spray  produced  under  various  conditions  corresponding 
to  those  in  an  injection  engine.  Apparatus  for  taking 
photographs  of  the  spray  at  a  rate  of  1350  per  second 
was  first  developed  but  was  not  found  entirely  satis- 
factory. It  is  being  redesigned  to  increase  the  rate  of 
photographing  to  5000  per  second.  With  this  new  ap- 
paratus it  is  expected  that  it  will  be  possible  to  follow 
any  individual  particle  of  the  spray  from  the  instant  it 
leaves  the  nozzle  to  the  time  it  becomes  invisible.  This 
"work  is  said  to  be  proving  its  importance  by  results  al- 
ready obtained  which  show  considerable  variation  in 
spray  characteristics  as  affected  by  the  density  of  the 
medium  into  which  the  spray  is  injected. 

Other  research  and  development  work  on  heavy  fuel 
■engines  is  known  to  be  in  progress  in  various  labora- 
tories but  the  results  of  most  of  this  work  have  not  yet 
been  made  public. 

A  Brayton  Cycle  Engine 

AT  least  one  investigator,  P.  A.  Lawrence,  is  experi- 
menting with  an  engine  operating  on  the  constant 
pressure  cycle  in  which  the  air  is  compressed  and  delivered 
from  the  working  cylinder  into  an  external  air  chamber 
after  which  it  is  readmitted  to  the  cylinder.  As  it  en- 
ters the  cylinder  fuel  is  injected  into  the  air  stream 
•where  it  is  ignited  either  by  a  spark  plug  or  by  the  high 
temperature  of  the  walls  or  the  air  itself.  The  operation 
of  an  engine  of  this  type  results  in  a  card  similar  to  that 
of  a  steam  engine,  and  the  cut-off  can  be  varied  as  in 
the  case  of  a  steam  engine,  providing  a  suitable  air 
reservoir  is  connected.  The  Brayton  engine  which  oper- 
ated on  the  constant  pressure  cycle  was  among  the  earli- 
est gas  engines  to  be  used  in  this  country.  So  far  as  we 
are  aware  the  numerous  inherent  advantages  of  opera- 
tion on  this  cycle  have  never  been  fully  realized  owing 
in  part  to  difficulties  which  were  encountered  in  the 
early  engines  of  this  type.  It  is  believed  that  most  of 
these  can  be  overcome  by  the  use  of  modern  methods  and 
materials.  On  this  account  much  interest  should  attach 
to  experiments  along  this  line.  Because  of  its  steam- 
engine-like  characteristics  the  constant  pressure  engine 
is  unusually  well  suited  for  vehicle  propulsion.  It  re- 
mains to  be  seen  whether  certain  difficulties  which  are 
involved  in  a  development  along  this  line  can  be  over- 
come. If  so,  and  if  the  engine  proves  to  be  as  economical 
under  practical  operating  conditions  as  engines  of  the 
constant  volume  type,  it  should  see  wide  application  for 
automotive  propulsion. 
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Steam  Engine  Developments 

THE  high  torque,  especially  at  starting  and  under 
heavy  load  conditions  which  the  steam  engine  is 
capable  of  developing  when  used  in  connection  with  a 
well  designed  boiler,  and  its  flexibility  continue  to  make 
it  an  attractive  subject  for  development  work.  Although 
its  use  involves  certain  drawbacks,  it  is,  of  course,  cap- 
able of  developing  power  on  relatively  low  grade  fuels 
without  trouble  from  detonation  and  many  other  dis- 
advantages of  the  internal  combustion  type.  It  is,  there- 
fore, not  to  be  wondered  at  that  work  with  it  is  progress- 
ing in  several  quarters  looking  to  its  use  especially  for 
heavy  tractive  work  such  as  is  involved  in  trucks  and 
tractors.  Much  work  is  also  going  forward  in  the  devel- 
opment of  steam  operated  buses  such  as  are  already 
used  extensively  in  England.  Developments  in  the  steam 
driven  passenger  car  field  are  continuing,  both  among 
new  and  old  manufacturers,  but  reliable  data  concern- 
ing the  performance  of  the  more  promising  of  the  vehicles 
recently  constructed  is  lacking. 

Research  Work  on  Engine  Performance 

MUCH  research  work  has  been  conducted  during  the 
past  year  into  the  performance  of  engines  under 
various  conditions  of  operation.  Heat  and  frictional 
losses  are  being  investigated  in  many  quarters.  Pro- 
fessor C.  E.  Lucke  of  Columbia  University,  is  for  exam- 
ple, making  investigation  into  heat  losses  through  en- 
gine walls  in  case  of  both  water  and  air  cooled  tj^Des  of 
cylinders,  and  much  work  in  this  direction  has  been  done 
by  the  General  Motors  Research  Laboratory.  Tests  in- 
volving a  measurement  of  heat  lost  to  the  jacket  water 
in  truck  engines  are  being  made  by  the  Autocar  Co. 

Ricardo  in  connection  with  his  research  work*  had 
occasion  to  make  a  study  of  mechanical  efficiency,  the 
influence  of  cylinder  size  on  engr.ie  performance,  and  of 
cylinder  temperature  on  power  output.  He  also  deter- 
mined the  heat  distribution  in  an  engine  using  various 
fuels  at  various  compression  ratios,  in  addition  to  much 
other  work  along  similar  lines  to  which  reference  has 
already  been  made. 

It  will  thus  be  seen  that  the  subject  of  improved  en- 
gine performance  has  not  been  overlooked  in  spite  of 
the  fact  that  much  contemplated  work  along  this  line 
has  necessarily  been  curtailed  owing  to  the  unsatisfac- 
tory business  conditions  of  the  past  year. 

*A  series  of  Ricardo's  reports  were  published  last  year  in  these 
columns  under  the  heading  Influence  of  Various  Fuels  on  Engine 
Performance.  A  later  report  entitled  Recent  Research  Work  on  the 
Internal  Combustion  Engine  was  presented  by  Ricardo  before  the 
Society  of  Automotive  Engineers  at  its  last  aj^nual  meeting,  and  a 
summary  thereof  appeared  in  these  columns,  issue  of  Jan.  19,  1922. 
The  report  was  published  in  full  with  appendices  containing  mucli 
useful  data  and  discussion  in  the  Journal  of  the  S.  A.  E.  for  May,  1922. 
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Better  Cars  and  Trucks  May  Result 
From  Iron  and  Steel  Research 


Research  in  ferrous  metals  covers  wide  range.  Automotive  industry  vital- 
ly concerned  in  results.  Chrome  molybdenum  steels  studied.  High  car- 
bon steel  brake  drums  developed.  New  facts  determined  in  resistance-to- 
wear  investigation.     Further  development  in  heat  treatment  likely. 

By  P.  M.  Heldt 


PROBABLY  in  no  line  of  industrial  activity  is  research 
being  carried  on  as  extensively  as  in  the  iron  and 
steel  field.  The  ferrous  metals  not  only  have  the 
most  valuable  mechanical  propei'ties  but  they  are  also  very 
abundant,  and  on  account  of  their  cheapness,  their  high 
tensile  strength,  and  their  hardening  and  magnetic  quali- 
ties they  lend  themselves  excellently  to  a  great  variety 
of  uses.  The  introduction  of  alloy  steels  during  the  latter 
part  of  the  past  century  and  of  heat-treating  processes 
has  added  greatly  to  the  subjects  calling  for  research. 
Much  of  the  experimental  work  in  connection  with  various 
methods  of  testing  also  is  closely  related  to  iron  and  steel, 
for,  although  hardness  tests,  shock  tests,  etc.,  are  appli- 
cable to  many  other  materials,  they  are  used  much  more 
on  ferrous  materials  than  on  any  others. 

Research  on  iron  and  steel  is  being  carried  on  at  indus- 
trial laboratories  connected  with  the  large  steel  works,  at 
national  metallurgical  laboratories  and  at  laboratories  con- 
nected with  universities  and  mining  schools.     Each  of  the 


great  industrial  countries  has  its  technical  organization 
of  iron  and  steel  metallurgists,  of  which  the  British  Iron 
and  Steel  Institute  is  typical,  at  whose  annual  or  semi- 
annual meetings  many  of  the  results  of  research  work  in 
this  line  are  made  public.  The  Society  of  Automotive 
Engineers  has  standardized  steels  for  use  in  automobile 
construction,  and  recently  the  industries  of  several  other 
countries  have  followed  the  lead,  which  might  give  the 
impression  that  a  certain  degree  of  stability  must  have 
been  reached  and  that  the  chances  for  important  advance- 
ments in  metallurgical  products  and  practices  must  have 
been  greatly  reduced,  yet  research  in  this  line  is  being 
carried  on  more  intensively  than  ever  before.  Only  a 
small  portion  of  this  research  work,  of  course,  has  a  direct 
bearing  on  the  automotive  industry,  but  that  part  is  very 
important.  The  development  of  alloy  steels  and  of  heat 
treatments  is  very  closely  bound  up  with  this  industry. 
The  results  of  some  recent  research  of  interest  to  automo- 
tive producers  are  reviewed  in  the  following. 


New  Tests  in  Fatigue  of  Metals 


AT  a  meeting  of  the  New  England  members  of  the 
American  Society  for  Steel  Treating  and  the  Hart- 
ford Branch  of  the  A.  S.  M.  E.  at  the  plant  of  the  New 
Departure  Mfg.  Co.  in  Bristol,  Conn.,  Prof.  H.  F.  Moore 
of  the  University  of  Illinois  gave  some  of  the  latest 
results  of  the  research  work  on  the  fatigue  of  metals 
carried  on  at  that  institution  with  funds  furnished  by 
the  Research  Foundation  and  the  General  Electric  Co. 
The  interest  of  the  General  Electric  Co.  in  the  problem 
of  fatigue  is  probably  based  on  its  work  in  the  manufac- 
ture of  steam  turbines,  and  Prof.  Moor'=!  mentioned  the 
case  of  a  turbine  failure  as  a  very  impressive  example 
illustrating  the  importance  of  the  study  of  the  fatigue 
problem. 

When  the  problem  was  taken  up,  the  first  thing  to  do 
was  to  select  or  develop  a  suitable  endurance  machine. 
A  slide  was  shown  of  the  Upton-Lewis  machine  which  is 
being  used  at  Cornell  University  in  work  of  this  kind  and 
is   satisfactory    under    some    conditions    but    has   certain 


limitations.  The  machine  now  used  at  the  University  of 
Illinois  is  of  a  type  which  all  experimenters  on  fatigue 
seem  to  come  to  in  the  end,  Prof.  Moore  said.  It  is  known 
as  the  Farmer  rotating  beam  testing  machine  and  con- 
sists of  a  base  with  two  bearing  pillars  containing  ball 
bearings  in  which  the  beam  is  supported.  The  middle 
section  of  the  cylindrical  beam  is  reduced  in  diameter 
and  at  both  sides  of  this  reduced  section  are  mounted 
ball  bearings  fi'om  which,  through  an  equalizing  bar,  the 
loading  weights  are  supported.  It  was  found  that  with- 
out a  reduction  in  section  at  the  center  of  the  beam  the 
beam  would  invariably  fail  at  the  inner  edge  of  the  sta- 
tionary bearing,  this  being  a  point  of  stress  concentra- 
tion. This  is  not  desirable,  for  one  i"^ason  because  it 
is  difficult  to  accurately  calculate  the  stress  at  this  point 
due  to  any  particular  load. 

An  extended  investigation  was  made  with  respect  to 
the  best  form  for  the  reduced  section.  At  first  the  center 
portion  was  merely  turned  down  to  a  smaller  diameter. 
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the  shoulders  being  rounded.  The  objection  to  this 
method  was  found  to  be  that  it  is  almost  impossible  to 
obtain  a  perfect  joint  or  perfect  continuity  between  the 
central  cylindrical  portion  and  the  fillets.  It  was  also 
found  that  nothing  starts  failure  so  easily  as  a  sharp 
change  in  section.  The  form  of  the  reduced  portion  of 
the  cylindrical  test  beam  is  therefore  made  such  that  a 
longitudinal  section  of  it  is  bounded  by  circular  arcs  of 
9.85  in.  radius.  The  stress  in  the  beam  at  any  section 
can  be  readily  calculated  from  the  loading  weights  and 
their  position  relative  to  the  supports.  The  question 
then  arose  whether  the  stress  so  calculated  was  the  actual 
stress.  The  results  were  checked  up  at  the  General 
Electric  Co.'s  Laboratory,  which  possesses  one  of  Prof. 
Coker's  optical  stress  measuring  apparatus,  and  also  by 
means  of  a  very  accurate  extensometer,  and  the  results  in 
both  cases  checked  to  within  1  per  cent. 

It  will  be  understood  that  in  the  tests  the  specimen  is 
revolved  by  means  of  a  driving  shaft  co-axial  with  the 
specimen,  with  pulley  and  universal  coupling.  The  stress 
in  the  specimen  is  then  reversed  twice  per  revolution. 

In  the  test  it  was  found  that  up  to  a  certain  unit  stress 
the  strength  of  the  metal  in  the  specimen  was  not  aifected 
by  fatigue,  that  is  to  say,  with  the  maximum  stress  lim- 
ited to  these  figures  the  load  could  be  reversed  indefinitely 
without  failure  occurring  so  far  as  could  be  determined. 
But  beyond  this  limiting  unit  stress,  which  is  called  the 
endurance  limit,  the  life  or  endurance  of  the  specimen 
fell  off  with  an  increase  in  unit  stress. 

A  considerable  portion  of  the  research  work  had  to 
do  with  the  exact  nature  of  the  failure  under  repeated 
reversal  of  stress,  and  what  might  be  called  animated 
micro-photographs  of  the  specimen  while  approaching 
failure  were  shown.  It  was  seen  that  under  the  reversal 
of  stress  slight  cleavages  occur  near  the  outer  surface 
where  the  tension  is  greatest  and  that  these  gradually 
increase  until  failure  occurs.  These  cleavages  are  re- 
ferred to  as  slip  lines.  At  first  there  appears  to  be  a 
very  large  number  of  these  slip  lines,  but  as  the  reversal 
of  stress  goes  on  some  of  the  slip  lines  seem  to  develop 
faster  than  others. 

The  thought  suggested  itself  that  probably  the  endur- 
ance limit  was  identical  with  or  had  a  close  relation  to 
the  elastic  limit.  Prof.  Moore  said  that  there  was  no 
such  thing  as  an  elastic  limit  considered  as  an  absolute 
measure    of   the   limit    of   perfect   elastic   action.     There 


were  at  least  eight  different  definitions  of  this  factor,  he 
said,  consequently  no  definite  relation  between  it  and  the 
endurance  limit  could  be  established.  On  the  other  hand, 
it  was  found  that  there  was  a  close  correlation  between 
the  endurance  limit  and  the  ultimate  strength,  and  also 
between  the  endurance  limit  and  the  Brinell  hardness. 
Roughly  speaking,  250  times  the  Brinell  hardness  was 
equal  to  the  endurance  limit.  That  the  endurance  limit 
should  be  proportional  to  the  ultimate  strength  under  ten- 
sile loads  is  not  hard  to  understand  when  the  way  in 
which  the  failure  under  reversal  of  stress  occurs  is  con- 
sidered. 

Prof.  Moore  said  that  results  based  upon  the  ordinary 
static  tests  of  materials  must  be  regarded  in  the  nature  of 
cartoons  of  the  properties  of  these  materials.  They  are 
based  upon  the  assumption  that  metals  were  of  homo- 
geneous structure,  and  all  micrographs  showed  that  this 
was  not  the  case.  These  tests  brought  out  the  outstand- 
ing characteristics,  but  left  out  many  other  features. 
Ductility,  he  said,  was  an  insurance  feature  against  occa- 
sional overloads.  Most  members  of  steel  structures  were 
loaded  beyond  their  elastic  limit  in  one  point  or  another, 
but  since  this  loading  was  not  frequently  repeated  it  had 
no  effect  on  the  safety  of  the  members.  Materials  for 
members  subjected  to  repeated  stress  should  be  as  nearly 
uniform  as  possible. 

Prof.  Moore  said  that  some  years  ago  Mr.  Stromeier, 
a  British  engineer,  had  suggested  that  the  sliding  of 
particles  of  the  material  over  each  other  when  subjected 
to  reverse  stresses  generated  heat,  and  that,  consequently, 
impending  failure  of  a  test  specimen  would  be  indicated 
by  a  rise  in  temperature  at  the  point  where  failure  should 
occur.  Accordingly,  at  the  University  of  Illinois  Experi- 
mental Station  they  had  placed  a  thermocouple  very  close 
to  the  section  of  the  specimen  where  the  break  would 
occur,  directly  against  the  steel,  while  the  other  joint  of 
the  dissimilar  metals  was  located  near  one  end  of  the  test 
specimen  and  insulated  from  it  by  a  layer  of  paper.  A 
Leeds  &  Northrup  galvanometer  was  inserted  in  circuit 
and  differences  in  temperature  as  low  as  0.003  deg.  C. 
could  be  detected.  Tests  made  by  this  method  clearly 
showed  the  endurance  limit  with  a  fair  degree  of  accu- 
racy. The  view  was  expressed  that  such  a  tempera- 
ture measuring  apparatus  would  prove  useful  in  shorten- 
ing the  time  required  by  the  usual  breakdown  endurance 
tests. 


Determining  Resistance  to  Wear 


J  A.  BRINELL  has  developed  a  method  for  determining 
,  the  resistance  of  metals  to  wear  which  is  claimed  to 
be  an  improvement  on  the  methods  of  Felix  Robin,  Prof.  A. 
Gary,  Bauschinger,  Aug.  Roseval  and  Dr.  F.  Rogers. 
None  of  these  methods  has  come  into  extensive  use,  prob- 
ably because  they  are  not  practical. 

Brinell's  machine  consists  of  a  vertical  disk  4  mm. 
thick  and  originally  100  mm.  in  diameter,  of  the  softest, 
thoroughly  annealed  Martin  steel.  The  disk  is  rotated 
at  a  speed  of  only  19  r.p.m.  to  prevent  heating  influencing 
the  result.  The  test  piece,  which  must  have  one  flat  side 
and  at  least  one  straight  top  edge,  is  pressed,  by  means 
of  a  holder,  with  the  flat  side  against  the  top  of  the  disk 
under  a  certain  pressure.  Over  the  point  of  contact  be- 
tween the  disk  and  test  piece  is  secured  a  glass  funnel 
filled  with  pure  quartz  sand,  from  which  a  continuous 
stream  of  sand  runs  into  the  bevel  space  between  the 
test  piece  and  the  disk.    The  disk  turns  between  lateral 


guides  so  the  sand  cannot  escape  at  the  sides,  and  all  of 
it  becomes  effective  as  an  abrasive  at  the  line  of  con- 
tact. The  duration  of  the  test  and  the  pressure  are  so 
fixed  for  the  different  materials  that  the  maximum  depth 
of  wear  as  a  rule  does  not  exceed  0.8  mm.  For  greater 
depths  of  wear  the  results  become  less  accurate. 

The  depth  of  the  segment  worn  into  the  test  piece  is 
measured  by  means  of  a  depth  gage  or  a  micrometer.  As 
a  measure  of  the  resistance  to  wear,  N,r,  Brinell  takes 
1000/A,  where  A  represents  the  volume  of  wear  in  cu. 
mm.  per  millimeter  width  of  disk.  Brinell  has  com- 
piled tables  of  values  of  A  for  segment  depths  of  0.01  to 
2.7  mm.  and  disk  diameters  of  100  to  97.5  mm.  The  best 
material  for  the  disk  has  been  found  to  be  annealed 
Swedish  Martin  steel  with  a  carbon  content  of  0.010 
per  cent.  It  might  be  expected  that  the  hardest  materials 
would  wear  the  longest,  but  that  is  by  no  means  always 
the  case.    Resistance  to  wear  depends  not  only  upon  the 
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hardness  but  also  upon  the  elongation  and  probably  also 
upon  other  qualities  of  the  metal  so  far  undetermined. 
Felix  Robin,  in  a  paper  on  The  Wear  of  Steels,  has 
shown  that  when  a  substance  is  being  rubbed  with  an 
abrasive,  the  grains  of  abrasive  first  enter  the  material 
and  cause  a  depression.  The  motion  then  converts  this 
into  a  scratch  or  slot,  whereby  the  displaced  material 
is  pushed  aside.  If  the  material  is  hard  and  has  little 
elongation  it  becomes  easily  detached,  whereas  if  it  is 
soft  and  has  high  elongation  it  is  not  so  easily  detached. 
In  the  case  of  very  hard  steel  with  little  elongation  the 
resistance  to  wear  is  increased  by  the  fact  that  the  hard- 
ness prevents  easy  penetration,  but  this  is  counteracted 
by  the  easy  detachability  of  the  displaced  particles.  The 
relations  are  the  exact  opposite  in  vulcanized  rubber, 
whose  high  elongation  increases  its  resistance  to  wear 
while  its  softness  increases  it. 

As  accurate  results  are  obtained  only  by  keeping  the 
depth  of  wear  between  0.2  and  0.8  mm.,  it  is  necessary 
to  use  different  pressures  and  continue  the  test  for  dif- 
ferent lengths  of  time  with  different  wear  resistances. 
F.  Robin  has  shown  that  the  wear  increases  slightly 
with  the  velocity  and  materially  with  the  pressure. 
Brinell  made  tests  under  conditions  of  varying  pressure 
with  both  hardened  and  unhardened  carbon  steels,  and 
also  with  alloy  steels,  and  his  results  are  summarized  in 
the  following  table. 

Wear  in  1/100  Cu.  Mm.  per  Mm.  Disk  Thickness 


Unhardened 
Carbon  Steel 


Hardened 

Carbon  Steel 

A 


Alloy  Steel 

Grade  of     , ^ \    / ^ ^   i '- > 

Steel     No.  1  No.  2  No.  3  No.  1  No.  2  No.  3  No.  1  No.  2  No.  3 

No.  1010...   525   298   218   497   274   176   

No.  1050...   468   240   166   348   218   166    

No.  1130...   440   218   146   323   207   136    

No.  4345 400   240   166 

No.  4337...  1,433   756   530  1.168   440   263   166 

K 348   240   166 

Total   1,433       756       530    1,168       699       478  1,188       743       498 

Test  No.  1 — 10  kg.  pressure,   10  min.   time. 
Test  No.  2 — 10  kg.  pressure,   5   min.   time. 
Test  No.  3 — 5  kg.   pressure,    10   min.  time. 

It  might  have  been  expected  that  in  test  No.  2  the 
wear  would  have  been  twice  as  great  as  in  test  No.  1 
as  the  time  of  the  test  was  doubled.  That  this  is  not  the 
■case  is  due  to  the  increase  in  contact  surface  as  the  test 
proceeds.  Brinell  suggests  that  the  disadvantage  due  to 
the  fact  that  the  wearing  surface  at  the  beginning  of  the 
test  =  0  may  be  overcome  by  causing  the  wear  to  take 
place  on  the  end  surface  of  a  small  test  rod  which  has 
previously  been  given  the  proper  radius  by  means  of  an 
emery  wheel  to  fit  the  disk  immediately.  But  such  a 
test  would  be  less  convenient  and  more  expensive. 

It  would  be  desirable  to  be  able  to  place  all  materials 
■in  a  series,  if  for  all  the  same  pressure  were  used  and  the 
ttest  were  discontinued  as  soon  as  the  standard  depth 


of  wear  had  been  reached.  Brinell  is  going  to  conduct  re- 
search along  this  line.  In  that  case  the  depth  of  wear 
would  be  eliminated  and  only  the  wear  distance  would 
remain,  that  is,  the  distance  covered  by  the  disk  circum- 
ference with  any  material  in  producing  the  standard 
depth  of  wear.  The  requirements  made  of  a  standard 
method  of  measuring  wear  are  as  follows : 

1.  It  must  give  reliable  results,  be  simple  and  be 
readily  adaptable  to  practical  conditions. 

2.  The  preparation  of  the  test  pieces  must  be  simple. 

3.  The  method  must  be  applicable  to  both  hard  and 
soft  materials. 

In  this  last  respect  Brinell  considers  his  method  unobjec- 
tionable. If  it  were  possible  to  automatically  indicate  the 
time  required  to  wear  to  a  certain  depth  a  simple  method 
would  be  available. 

Dependence  of  Brinell  Hardness  Upon  Mass 

In  the  tables  of  physical  characteristics  of  steels  issued 
by  the  S.  A.  E.  it  is  stated  that  the  figures  given  may  be 
expected  to  be  obtained  from  rolled  bars  up  to  11/2  in. 
diameter  or  square,  whereby  cognizance  is  taken  of  the 
fact  that  the  effect  of  heat  treatment  varies  with  the  mass 
of  metal  treated  and  particularly  with  the  maximum  dis- 
tance of  any  portion  from  the  surface  of  the  treated 
piece.  E.  J.  Janitzky,  metallurgical  engineer,  Illinois 
Steel  Co.,  has  been  investigating  the  effect  of  mass  par- 
ticularly upon  the  hardness  test  results  and  has  dis- 
cussed the  matter  in  two  papers  presented  to  the  Ameri- 
can Society  for  Steel  Treating. 

As  the  section  of  the  piece  quenched  is  reduced,  a 
greater  Brinell  hardness  will  be  obtained,  down  to  the 
diameter  where  the  whole  section  on  quenching  attains 
a  perfect  martensitic  structure.  With  this  and  all 
smaller  sections  the  maximum  hardness  possible  with 
the  particular  steel  and  quenching  conditions  is  attained. 
With  alloy  steels  of  the  structural  type  this  section  has 
a  diameter  somewhere  between  1/2  and  1  in. 

In  the  first  paper  referred  to  a  formula  is  given  for 
the  Brinell  hardness  of  any  round  section,  based  upon 
the  normalized  Brinell  hardness  of  the  steel,  the  diameter 
of  the  section  and  various  constants.  This  applied  to  a 
0.45  per  cent  carbon  steel.  The  second  paper,  presented 
to  the  Sectional  Meeting  held  at  New  York  in  March,  had 
for  its  object  to  show  that  the  same  general  formula 
could  be  applied  to  structural  alloy  steel  and  that  the  for- 
mula also  holds  good  for  points  on  cross  sections  of  round 
parts  half  way  between  the  center  and  circumference. 
The  discussion  given  by  Mr.  Janitzky  is  not  based  upon 
the  mean  of  a  series  of  tests  but  upon  a  single  test  by  a 
single  experimenter  and  no  doubt  greater  accuracy  in 
the  constants  appearing  in  the  formula  could  be  attained 
if  the  experiments  were  repeated  by  others. 


Brake  Drums  of  High  Carbon  Steel 


BRAKE  drums,  as  well  as  other  drawn  parts  of  sheet 
steel,  are  usually  made  of  low  carbon  or  soft  steel, 
ibecause  this  steel  is  naturally  more  ductile  than  steel  with 
;a  higher  carbon  content  and  is,  therefore,  not  so  easily 
injured  in  the  cold  working  process.  However,  low  carbon 
steel  has  certain  disadvantages  for  this  purpose,  and  for 
■cars  in  which  the  brakes  are  subjected  to  severe  usage, 
such  as  racing  cars,  the  brake  drums  are  often  made  from 
forgings  of  a  higher  carbon  steel.  Recently  the  Midvale 
:Steel  and  Ordnance  Co.  has  been  making  experiments  in 
*he  manufacture  of  high  carbon  steel  brake  drums,  the 


carbon  content  running  from  0.35  to  0.90  per  cent.  The 
concern  claims  to  have  successfully  produced  drums  that 
are  now  in  operation  on  a  number  of  cars  and  are  giving 
very  satisfactory  results,  a  fact  that  should  interest  auto- 
mobile engineers. 

The  development  of  high  carbon  steel  brake  drums  is 
particularly  interesting  because  a  good  many  cars  are 
being  redesigned  with  a  view  to  the  use  of  transmission 
brakes,  and  the  service  is  considerably  more  severe  in  the 
case  of  transmission  brakes  than  in  that  of  rear  wheel 
brakes,  as  regards  wear  and  grooving  of  the  brake  drum, 
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with  consequent  reduction  in  the  life  of  lining.  In  instal- 
lations of  this  kind  the  high  carbon  steel  brake  drum  is 
said  to  be  very  desirable  because  it  resists  grooving  and 


retains  its  polish,  this  being  due  to  the  greater  hardness 
of  the  high  carbon  steel.  The  final  result  is  an  increase 
in  the  life  of  the  brake  lining. 


Thermo -Electric  Phenomena  for 
Identifying  Certain  Steels 


BY  means  of  the  Brinell  test  it  is  possible  to  identify 
carbon  steels  with  sufficient  accuracy  for  practical  pur- 
poses, but  this  is  not  possible  in  the  case  of  alloy  steels. 
This  led  H.  Le  Chatelier  to  look  for  a  method  of  classify- 
ing steels  in  a  different  order  from  that  of  hardness 
which  would  still  be  applicable  to  individual  pieces.  A 
note  on  Chatelier's  results  was  presented  to  the  French 
Academy  of  Sciences  by  M.  Gallibourg  some  time  ago. 

The  arrangement  shown  in  Fig.  1,  based  on  the  use  of 
the  contact  electromotive  force,  meets  these  require- 
ments. A  mercury  bath  is  heated  to  120  deg.  C.  by  an 
electric  heating  element  of  nichrome.  A 
wire  of  electrolytic  iron  inserted  into 
the  mercury  is  connected  to  one  terminal 
of  a  milli-voltmeter.  The  other  terminal 
is  connected  to  a  metal  clamp  cooled  by 
water  circulation,  which  holds  the  sam- 
ple. The  sample  is  held  by  the  clamp  at 
one  end  and  is  brought  in  contact  with 
the  mercury  at  the  other.  At  the  end 
of  4  or  5  minutes  the  hand  of  the  milli- 
voltmeter  remains  stationary.  The  only 
object  of  the  mercury  is  to  close  the 
circuit,  by  insuring  a  perfect  electrical 
and  thermal  connection  between  the  wire 
of  standard  metal  and  the  sample. 

A  large  number  of  tests  were  made  to 
determine  the  electromotive  force  pro- 
duced under  these  conditions  by  various 
ordinary  and  alloy  steels  for  tempera- 
tures between  20  and  320  deg.  C.  For 
the  highest  temperatures  the  mercury  is 
replaced  by  lead.  The  tests  were  made 
with  the  set-up  shown  in  Fig.  2. 

In  the  illustration  the  reactance  coil 
with  its  movable  core  is  incorporated  in 
the  circuit  of  the  nichrome  heater  and 
serves  to  regulate  the  flow  of  current 
through  same;  it  has  otherwise  nothing 
to  do  with  the  test. 


-Hardened  E.M.F , 

120  deg.       300  deg. 

0.5.1  1.1.5 

0.2.5  0.35 

the   electromotive 


WATER. 


WATER 


Results  Obtained  With  Nickel  Steel 

/— Thermo-electromotive    force—. 
No.      C.  Mn.  Si.  Ni.  120  deg.  C.  200  deg.  C.  300  deg.  C. 

1  0.08  0.34  0.13  2.15  0.8  1.25  1.70 

2  0.12  0.01  0.0.5  5.23  1.8  2.80  3.85 

3  0.12  0.12  0.05  7.13  2.1  3.40  4.80 

Hardening  has  little  influence  on  the  form  of  the  ther- 
mal electromotive  force  curve,  as  shown  by  the  follow- 
ing tabulation: 

, — Annealed  E.M.F. — . 
120  deg.         300  deg. 

Carbon   steel 0.50  0.95 

Chrome-tungsten    steel 0.25  0.25 

The  differences  in 
forces  obtained  with  the  different  steels 
are  sufficient  in  order  that  at  the  tem- 
perature chosen  for  the  tests  (120  deg.) 
the  measurement  of  the  electromotive 
force  under  the  conditions  indicated  per- 
mits of  classing  both  carbon  and  alloy 
steels  in  a  different  order  from  that  ob- 
tained by  the  Brinell  test,  thus  giving  a 
second  equation  (the  first  being  fur- 
nished by  the  hardness),  to  determine  the 
character  of  a  steel  which  cannot  be  sub- 
jected to  an  analysis. 

In  Fig.  3  the  results  obtained  in  the 
thermo-electric  tests  with  nickel  steels 
are  shown  graphically,  the  numbers  of 
the  curves  corresponding  to  the  numbers 
of  the  specimens  in  the  table  at  the  top 
of  this  column.  It  will  be  seen  that  the 
e.m.fs.  increase  with  the  nickel  content. 
This  is  exactly  v/hat  would  be  expected, 
as  the  thermo-electromotive  force  is 
taken  relative  to  electrolytic  or  pure  iron, 
and,  nickel  being  the  chief  alloying  com- 
ponent, the  less  the  nickel  content  the 
more  the  composition  approaches  the 
standard  metal.  If  both  the  standard 
wire  and  the  sample  have  the  same  com- 
position no  electromotive  force  is  set  up. 
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Fig.    2 


THERMOMETER, 


RESISTANCE  BOX 


STANDARD  WIRE :; 


WATER-COOLED  CLAMP 


Fig.    3 


Galvanometer. 


> 


^ 

T>^ 

^ 
^ 

/ 

"C^ 

^ 

/ 

y^ 

.---^ 

""^ 

A- 

^ 

20  .    100  200  30e 

TEVPER^'"UR£    ^tQ    C^NTiORAD^ 


1274 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


June  8,  1922 


Chrome  Molybdenum  Steels 


MOLYBDENUM  alloy  steel  is  the  latest  structural  steel 
to  be  introduced  in  automobile  manufacture,  being 
essentially  a  war  product  and  in  a  certain  measure,  at  least, 
the  result  of  scarcity  of  other  alloying  elements  during 
the  war  period.  Naturally,  a  great  deal  of  research  work 
in  connection  with  this  new  steel  has  been  done  during 
the  past  few  years,  partly  by  the  steel  makers  and  partly 
by  users.  At  the  last  annual  meeting  of  the  S.  A.  E.,  a 
paper  on  "Chrome  Molybdenum  Steel  Applications  from 
the  Consumer's  Standpoint"  was  presented  by  C.  N.  Dawe, 
metallurgical  engineer  of  the  Studebaker  Corporation. 
This  concern  is  using  chrome-molybdenum  steel  for  rear 
axle  shafts,  transmission  gears  and  shafts,  steering 
knuckles  and  pins,  ring  gears  and  drive  pinions,  and  al- 
ready at  that  time  had  received  delivery  of  upward  of 
2000  tons  of  this  steel.  It  was  found  that  for  water- 
quenched  parts  the  following  composition  gave  good  re- 
sults: Carbon,  above  0.23  and  below  0.30  per  cent;  chro- 
mium, 0.70-0.90  per  cent;  molybdenum,  0.30-0.40  per  cent. 


1000  1025  1050  1075    1100    1175    1150   1175    170C 
DRAWING  TEMPERATURE- DtG.FAHR. 

Mr.  Dawe  points  out  that  what  consumers  are  speci- 
ally interested  in  is  the  lowest  quenching  temperature 
which  will  give  the  maximum  physical  properties,  and  in 
comparative  tests  quenching  temperatures  of  1550-1650 
deg.  Fahr.  were  used  for  chrome  vanadium,  chrome  molyb- 
denum and  chrome  steels,  and  1475  to  1575  deg.  Fahr. 
for  nickel  steels.  In  making  a  comparison  of  the  dif- 
ferent steels,  Mr.  Dawe  made  use  of  a  merit  index  given 
in  a  paper  by  John  D.  Cutter  before  the  American  So- 


ciety for  Steel  Treating.  This  index  is  based  on  the  ten- 
sile strength,  elastic  limit,  elongation  and  reduction  of 
area,  and  therefore  takes  in  practically  all  the  important 
physical  properties. 

In  the  tables  given  in  the  paper,  containing  the  results 
of  approximately  400  tests,  this  index  is  generally  greater 
for  chrome  molybdenum  steel  than  for  any  of  the  other 
alloy  steels.  With  reference  to  the  action  of  chrome 
molybdenum  steel  in  various  stages  of  production,  Mr. 
Dawe  states  that  it  forges  very  satisfactorily,  having  the 
particular  advantage  that  the  scale  formed  breaks  away 
from  the  forgings  very  easily.  With  proper  composition 
and  with  sizes  within  ordinary  limits  it  cold-shears  as 
readily  as  the  harder  grades  of  alloy  steels.  It  responds 
very  readily  to  the  heat  treating  operations,  the  percent- 
age of  forgings  falling  outside  the  required  Brinell  hard- 
ness being  very  small. 

Chi'ome  molybdenum  steel  has  also  been  used  for  case 
hardened  parts  by  the  Studebaker  Co.,  and  some  pe- 
culiar characteristics  of  the  steel  were  noted  in  this  con- 
nection. To  get  the  best  results,  the  piece  to  be  heat 
treated  had  to  be  subjected  to  prolonged  heating  above 
the  critical  temperature  of  the  core  to  bring  about  the 
proper  condition  for  quenching,  and  the  lower  heat  for 
hardening  had  to  be  applied  as  quickly  as  possible  to  pre- 
vent the  core  from  being  subjected  to  lengthy  heating  at 
the  lower  temperature. 

To  obtain  the  best  possible  results  with  the  case-hard- 
ened parts,  it  was  necessary,  therefore,  to  quench  from 
the  carbonizing  box  into  oil  and  follow  this  by  the  regular 
double  heat-treatment  and  a  final  draw  at  375  to  400  deg. 
Fahr.,  timing  each  operation  as  carefully  as  possible. 
There  are  two  particular  advantages  that  should  be  noted, 
however,  in  that  chrome-molybdenum  steel  will  take  on 
a  given  case-depth  in  10  per  cent  less  time  than  chrome- 
nickel  steel;  also,  there  will  be  a  resultant  average  in- 
crease in  Shore  hardness  of  from  5  to  7  points. 

The  Studebaker  Corporation,  however,  has  given  up 
the  use  of  case-hardening  chrome  molybdenum  steels  for 
highly  stressed  parts  and  Mr.  Dawe  concludes  that  chrome 
nickel  steel  is  still  the  best  commercial  case-hardening 
steel  for  important  parts,  though  chrome  molybdenum 
steel  is  a  serious  contender.  He  believes  that  for  parts 
where  hardness  alone  is  an  important  factor  chrome 
molybdenum  steel  is  entirely  satisfactory. 


Tests  of  Centrifugally  Cast  Steel 


AT  the  Bureau  of  Standards  tests  have  been  made  of 
hollow  cylindrical  steel  castings  with  from  1/2  in.  to 
81/2  in.  wall  thickness,  made  by  the  Millspaugh  centrifugal 
process.  Their  composition  ranged  from  two  low-carbon 
steels,  C  =  0.17  and  0.23  per  cent,  to  three  nickel  steels 
ranging  in  carbon  from  C  =  0.33,  0.46  to  0.66  per  cent, 
and  in  nickel  from  Ni  =  2.69,  2.35  to  2.92  per  cent.  The 
wide  range  in  carbon  should  be  noted. 

Segregation  of  the  elements  carbon,  phosphorus,  sul- 
phur, nickel  and  copper  appears  to  exist  to  a  slight  ex- 
tent, but  only  radially,  and  is  most  marked  next  the 
inner  surface  in  a  narrow  zone  of  about  one-sixteenth 


inch  depth.  Manganese  and  silicon  do  not  segregate  in 
this  type  of  casting.  The  greatest  carbon  segregation 
was  0.09  per  cent  in  nickel  steel  (C  =  0.66,  Ni  =  2.92 
per  cent)  and  the  least  was  0.02  per  cent  in  another 
nickel  steel  (C  =  0.33,  Ni  =  2.69  per  cent). 

The  hardness  (Brinell  and  scleroscope)  practically 
follows  the  segregation. 

The  only  evidence  of  unsoundness  was  the  presence 
of  small  blowholes  in  the  inner  zone,  usually  within 
1/16  in.  below  the  surface. 

The  density  across  a  section  is  practically  constant; 
that  is,  to  within  0.004  in  7.836. 
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The  mechanical  properties  show,  in  general,  somewhat 
greater  strength,  elastic  limit,  and  resistance  to  shock, 
but  less  ductility,  in  the  tangential  than  in  the  longi- 
tudinal direction. 

The  internal  stresses  developed  in  the  castings  by  this 
centrifugal  process  of  manufacture,  as  determined  from 
measurements  on  three  rings  from  each  of  two  castings. 


show  values  of  the  order  of  the  elastic  limit  with  the 
outer  zones  in  compression. 

The  effect  of  heat  treatment  in  improving  the  physical 
properties  of  th.e  ca.stings  is  very  marked.  The  results 
suggest  that  the  properties  of  such  castings  suitably 
treated  may  rival  those  of  forgings  of  the  same  chemical 
composition. 


Increase  in  Tensile  Strength  Due  to 

Cold  Drawing 


z  o 

5125,000 


IT  is  generally  known  that  the  strength  of  steel  is  in- 
creased by  cold  working,  and  especially  by  cold  draw- 
ing. An  attempt  to  establish  the  laws  of  increase  in 
tensile  strength  in  relation  to  the  flow  or  deformation 
of  the  material  in  cold  drawing  has  been  made  by  E.  J. 
Janitzky,  metallurgical  engineer  of  the  Illinois  Steel  Co., 
who  published  an  article  on  the  subject  in  a  recent  issue 
of  Iron  Age.  Janitzky  bases  his  argument  on  the  experi- 
mental work  of  Goerens  (1911),  Percy  Longmuir  (1913) 
and  J.  F.  Tinsley  (1914).  All  agree 
that  cold  drawing  increases  the  ten- 
sile strength  and  reduces  the  elonga- 
tion and  contraction  of  area.  Goerens 
drew  the  general  conclusion  that  the 
tensile  strength  increases  in  propor- 
tion to  the  deformation  of  the  metal ; 
Longmuir  stated  thait  in  no  case  was 
the  increase  in  tensile  strength  ex- 
actly proportional  to  the  amount  of 
flow.  Tinsley  derived  a  formula  ac- 
cording to  which  the  increase  in  the 
tensile  strength  is  equal  to  1000  lb. 
p.  sq.  in.  times  the  proportion  of  the 
decrease  in  section  to  the  original  sec- 
tion. Janitzky,  by  analyzing  the  ex- 
perimental data  published,  came  to  the 
conclusion  that  this  formula  does  not 
hold  throughout  the  possible  range  of  reduction.  Curves 
are  plotted  showing  the  diameter  of  the  wire  as  ordinates 
and  the  increase  in  tensile  strength  as  abscissas.  At  a 
reduction  of  90  per  cent  in  a  0.10  per  cent  carbon  steel 
there  appears  to  be  a  break  in  the  curve,  and  beyond 
this  point  the  formula  gives  much  too  low  values.  A  new 
curve  starting  from  the  breaking  point  also  has  a  para- 
bolic form,  the  same  as  the  original  portion  of  the  curve, 
but  is  much  steeper  in  slope.  As  the  drawing  is  con- 
tinued additional  breaking  points  are  found,  the  curve 
making  a  sudden  change  in  direction  at  each  of  these 
points. 


Janitzky  reaches  the  conclusion  that  each  portion  of 
the  complete  curve  can  be  determined  by  means  of  a 
formula  very  similar  to  that  above  stated,  but  using  only 
one-half  the  proportional  reduction  in  area  and  using  the 
tensile  strength  and  the  area  of  the  breaking  point  as  a 
basis.  Of  course,  instead  of  using  one-half  the  propor- 
tional reduction  and  the  constant  1000  he  might  just  as 
well  have  used  the  proportional  reduction  and  the  con- 
stant 500.     This  leads  to  the  following  general  equation 

for  the  strength  after  drawing : 


T  = 


A„  —  a 


A„ 


X  100  X  1000  +  T„ 


q  oo  o   o  2  ~ 

DIAME 


where  A„  is  the  area  and  T„  the  ten- 
sile strength  corresponding  to  any  of 
the  breaking  points  a  the  area  after 
drawing  and  T  the  tensile  strength 
after  drawing. 

The  carbon  content  seems  to  in- 
fluence the  increase  in  tensile  strength 
as  drawing  progresses  only  to  the 
extent  that  the  higher  the  carbon  con- 
tent the  earlier  will  the  first  breaking 
point  in  the  curve  occur.  Thus  with  a 
0.10  per  cent  carbon  steel  the  first 
breaking  point  occurs  at  a  reduction 
of  90  per  cent;  with  a  0.50  per  cent 
carbon,  at  a  reduction  of  80  per  cent  and  with  a  70  per 
cent  carbon  steel  at  a  reduction  of  70  per  cent.  From  the 
initial  point  to  the  first  breaking  point  carbon  has  no 
influence  on  the  rate  of  increase  of  tensile  strength;  be- 
yond the  first  breaking  point  the  increase  is  proportional 
to  the  reduction  from  the  breaking  point  used  as  a  base, 
the  constant  500  being  used  for  low  and  medium  carbon 
steel  and  1000  for  high  carbon  steel. 

The  accompanying  curve  shows  observed  and  calcu- 
lated increases  in  tensile  strength  for  a  0.48  per  cent 
carbon  steel.  The  close  agreement  between  the  cur\'e 
and  observed  values  will  be  noted. 


2    _ 

,TER  IN  IN.' 


Uranium  as  a  Steel  Alloying  Element 


URANIUM  belongs  to  the  group  of  metals  that  com- 
prises tungsten,  molybdenum  and  vanadium,  which 
play  such  an  important  part  as  steel  alloying  elements. 
The  ores  of  uranium  are  found  in  only  a  few  parts  of  the 
world,  including  Joachimstal,  Bohemia,  Johanngeorgen- 
stadt.  Saxony,  Paradox  Valley  and  other  places  in  Ck)lorado 
and  in  Utah. 

The  separation  of  uranium  from  its  ores  is  a  costly 
and  complicated  process  because  of  the  refractory  char- 
acter of  these  ores.  But  the  ores  are  seldom  treated  only 
for  their  uranium  content.     Indeed,  this  is  more  often  a 


by-product  of  the  recovery  of  radium  or  vanadium,  or 
both,  and  thus  the  cost  of  treatment  is  shared  between 
two  or  more  products. 

Uranium  imparts  remarkable  physical  properties  to 
steels  and  alloys.  When  added  to  steels,  it  does  not  need 
to  be  augmented  or  intensified  by  the  addition  of  other 
constituents,  as  is  the  case  with  some  other  steel-alloying 
elements.  It  increases  the  hardness  and  hardening  power 
of  steels  by  reason  of  its  ability  to  emphasize  the  char- 
acteristics of  cementite;  the  hardness  imparted  thereby 
is  not  accompanied  by  the  brittleness  that  is  character- 
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istic  of  other  carbide-forming  alloys.  As  a  substitute  for 
tungsten  in  special  alloy  steels  it  is  claimed  that  a  small 
proportion  of  uranium  is  equivalent  to  a  relatively  large 
proportion  of  tungsten. 

Uranium  steels  are  pre-eminently  adapted  for  uses 
necessitating  a  low  drawing  temperature  in  that  they  pos- 
sess under  these  conditions  a  remarkable  combination  of 
hardness,  strength  and  durability. 

The  effect  of  the  addition  of  small  amounts  of  uranium 
on  the  physical  properties  of  alloy  steels  is  shown  by  the 
results  (see  Table  I)  reported  by  H.  S.  Foote  in  a  recent 
issue  of  Chemical  and  Metallurgical  Engineering,  on  dif- 
ferent classes  of  alloy  steel  and  compared  on  a  like  basis 
of  ductility. 

Table  I. 

Elastic 
Composition.  Limit 

C,  0.32;  Ur,  0.22   154,800 

C,  0.30;  Ni,  0.22    111,000 

C,  0.31;  Cr,  0.39;  Va,  0.16  146,200 
C,  0.28;  Cr,  0.85;  Mo,  0.37  154,000 

These  figures  show  that  a  small  percentage  of  uranium 
increases  the  elastic  limit  and  tensile  strength  to  a  point 
comparable  with  those  of  more  complex  alloy  steels. 

But  while  uranium  alone  in  carbon  steels  produces  re- 
sults as  shown,  it  also  intensifies  the  desirable  properties 
in  the  more  complex  steels.  Foote  supplies  data  of  tests 
on  uranium-nickel  steels  of  the  following  percentage  com- 
positions which  illustrate  this  fact:  (a)  C,  0.39;  Ur,  0.22; 
Mn,  0.60;  Si,  0.20;  Ni,  3;  quenched  in  oil  from  1425  deg. 
F.  (6)  C,  0.45;  Ur,  0.29;  Mn,  0.48;  Si,  0.53;  Ni,  3; 
quenched  in  oil  from  1475  deg.  F,  These  tests  are  re- 
corded in  Table  II,  and  it  is  interesting  to  note 
that  the  combination  of  small  amounts  of  uranium  with 
nickel  produces  a  steel  in  which  the  desirable  effects  of 
both  alloying  elements  are  magnified.    Many  other  exam- 


Elonga- 

Reduc- 

Tensile 

tion 

tion 

Strength 

per  cent. 

in  Area. 

162,000 

15.5 

59.3 

124,000 

15.5 

53.0 

162,700 

15.0 

57.0 

165,000 

15.0 

58.3 

Elastic 
Limit. 

(a)  206,400 
"  244,500 
199,200 
238,900 
183,300 
212.000 
164,100 
185,000 


(6) 
(a) 
(6) 
(a) 
(6) 
(a) 
(6) 

ia) 
(ft) 


Tensile 
Strength. 
248,600 
290,100 
231,100 
271,100 
202,100 
228,000 
177,200 
198,200 


Table  XL 

Elonga- 
tion 

per  cent. 
13.0 
10.0 
13.5 
10.5 
13.5 
11.0 
15.0 
12.0 


Reduc- 
tion in 
Area. 
47.7 
29.1 
51.1 
35.5 
54.1 
39.0 
56.0 
45.0 


Brinell 
Hard- 
ness. 

512 

555 

477 

512 

418 

464 

387 

415 


Drawing 

Tem- 
perature. 
400 

500 

600 

700 


Charpy  test,  156  ft. 
Charpy  test,  73.8  ft. 
Alternating  impact. 
Alternating  impact, 


\h.  per  square  inch, 
-lb.  per  square  inch. 
934  blows  (%  " 
900  blows   (% 


m.  throw), 
in.  throw. 


pies  might  be  supplied,  but  those  given  show  that  in  alloy 
steels  containing  a  little  uranium,  there  is  a  material 
of  extraordinary  physical  properties  which  for  certain 
special  purposes  cannot  be  replaced  by  any  other  material 
equally  suitable. 

As  a  constituent  of  high-speed  tool  steels,  uranium  has 
been  found  to  be  of  great  value.  A  metallographic  study 
of  high-speed  steels  indicates  that  the  uranium  tends  to 
promote  the  formation  of  complex  carbides  upon  which 
are  dependent  the  cutting  efficiency  and  the  property  of 
"red  hardness."  A  complex  uranium  carbide  is  appar- 
ently more  soluble  in  gamma  iron  than  the  carbides  ordi- 
narily found  in  high-speed  tool  steels,  and  it  is  reasonable 
to  infer  that  uranium  exerts  an  important  influence  on 
the  property  of  "secondary  hardness." 

While  the  valuable  properties  of  uranium  steels  have 
come  to  be  widely  appreciated,  the  relative  scarcity  of  the 
ores  of  uranium  limits  the  quantity  of  such  steels  that  can 
be  produced,  and  makes  it  improbable  that  the  metal  will 
ever  be  cheap  enough  to  compete  with  other  more  abun- 
dant steel-alloying  elements.' 

Effect  of  Uranium  on  Steel 

IN  the  Revue  de  Metallurgie  for  June,  1920,  E.  Polush- 
kin  reports  researches  on  uranium  steel  made  in  1918 
for  an  American  company.  He  draws  the  following  con- 
clusions: 

Uranium  does  not  in  the  least  affect  the  position  of  Ac^,. 
except  when  the  uranium  content  is  very  high,  about  7 
per  cent,  when  all  critical  points  are  suppressed.  An  is 
not  noticeably  lowered,  except  when  the  uranium  content 
is  above  2  per  cent. 

In  steels  with  medium  carbon  content,  0.25-0.45  per 
cent,  uranium  raises  the  elastic  limit  and  tensile  strength, 
without  affecting  the  ductility,  or  it  may  even  raise  the 
ductility,  too.  In  steels  with  0.60  per  cent  of  carbon  or 
more,  uranium  raises  the  tensile  strength  and  elastic 
limit,  but  this  steel  has  considerably  less  ductility.  Ura- 
nium increases  the  hardness  of  steels.  A  melt  of  steel 
with  uranium  and  steel  gave  very  good  results,  the  pro- 
duct being  more  ductile  than  ordinary  nickel  steel  and 
chrome  vanadium  steel.  Other  melts,  however,  showed 
absolutely  no  favorable  effect  of  uranium. 

The  comparative  value  of  the  good  effects  of  the  uranium 
outlined  in  the  foregoing  could  not  be  determined  exactly, 
by  reason  of  the  special  conditions  of  fabrication  and  heat 
treatment,  but  in  no  case  were  any  remarkable  results 
obtained  which  could  not  be  obtained  with  any  other  al- 
loying elements.  Uranium  has  absolutely  no  effect  on  the 
shock  resistance  or  resistance  to  alternating  stress. 


Influence  of  Phosphorus  on  Low 

Carbon  Steels 


OPEN  hearth  low  carbon  steels  are  often  used  in  the 
manufacture  of  products  which  require  severe  cold 
working  in  their  fabrication.  The  Bureau  of  Standards 
therefore  undertook  an  investigation  to  throw  more  light 
on  the  effect  of  different  phosphorus  contents  upon  the 
properties  of  such  steels.  No  clear  relationship  could 
be  established  between  the  phosphorus  content,  varying 
between  the  limits  0.008  and  0.115  per  cent  (which  marks 
the  usual  limits  in  plain  carbon  steels)  and  the  micro- 
structure  and  hardness  as  developed  in  two  series  of 
specimens,  one  of  basic  open  hearth  steel  and  the  other 


of  acid  open  hearth  steel,  by  a  series  of  different  heat 
treatments,  because  of  the  marked  irregularity  in  the 
distribution  and  grain  size  of  the  ferrite  and  pearlite 
grains  found  present  in  many  of  the  specimens.  This 
irregularity  was  traced,  by  means  of  the  micro-structui*e 
as  developed  by  etching,  to  the  non-uniform  distribution 
of  the  phosphorus.  A  cellularlike  structure  formed  in 
conjunction  with  the  micro-structure  normal  to  these 
steels  was  studied  and  relationship  between  this  un- 
usual structure  and  the  phosphorus  distribution  estab- 
lished. 
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Chromium  Magnet  Steels 


OWING  to  the  scarcity  of  tungsten  in  Germany  during 
the  war  and  the  great  demand  for  tungsten  tool  steels, 
it  was  found  necessary  to  look  for  a  substitute  for  the  ordi- 
nary magnet  steel  which  is  a  tungsten  alloy  steel.  The 
Physikalisch-Technische  Reichsanstalt  then  conducted  a 
series  of  researches  on  the  magnetic  qualities  of  chromium 
steel  for  which  samples  in  the  form  of  rods  of  6  mm. 
diameter  and  22  cm.  long  were  furnished  by  the  Krupp 
Works.  The  results  of  this  research  were  in  the  first 
place  circulated  confidentially.  Recently  this  research 
work  has  been  completed  and  a  report  on  it  was  published 
by  E.  Grumlich  in  Stahl  und  Eisen  of  Jan.  12  and  19, 
1922. 

Samples  with  3,  6  and  9  per  cent  of  chromium  were 
furnished  by  Krupps,  and  in  the  way  of  impurities  these 
steels  contained  0.03  per  cent  of  silicon,  0.15  per  cent  of 
manganese  and  0.08  per  cent  of  copper.  In  the  magnetic 
tests  a  maximum  field  strength  of  H=300  was  worked 
with,  and  the  remanence  R  and  coercive  force  K  for  dif- 
ferent quenching  temperatures,  as  well  as  the  product 
KR  were  determined.  KR  is  a  measure  of  the  value  of 
the  steel  for  permanent  magnets.  It  was  found  that, 
owing  to  the  low  value  of  this  product,  alloys  with  1  and 
9  per  cent  of  chromium  cannot  be  considered  for  use  as 
magnet  steel.  With  small  chromium  content  the  perma- 
nence of  the  magnets  is  not  great,  and  these  alloys  are  of 
little  value  for  this  reason. 

With  alloys  of  2  to  6  per  cent  of  chromium,  remanence 
decreases  with  increasing  hardening  temperature,  whereas 
the  coercive  force  increases,  at  first  rather  fast  and  at 
higher  temperatures  more  slowly.  With  increasing  car- 
bon content,  the  coercive  force  at  first  increases  more 
rapidly  than  the  remanence  decreases,  at  least  up  to  1.1 
per  cent  of  carbon,  so  that  the  product  RK  first  increases 


and  then  decreases  with  increasing  hardening  temper- 
ature and  carbon  content. 

Ir.  general,  with  any  particular  carbon  content  the  co- 
ercive force  increases  with  the  chromium  content,  at  least 
up  to  6  per  cent  chromium,  the  increase  being  more  rapid 
with  low  than  with  high  carbon.  The  remanence,  on  the 
other  hand,  generally  shows  a  maximum  value  for  as  low 
as  3  per  cent  of  chromium.  The  safest  guide  is  again  the 
RK  value,  which  attains  a  maximum  for  both  850  and  900 
deg.  C,  quenching  temperature  with  about  1  per  cent  car- 
bon and  3  to  5  per  cent  chromium,  which  seem  to  be  the 
most  promising  alloys. 

Oil  quenching  gave  materially  better  results  than 
water  quenching,  especially  as  regards  the  remanence. 
The  comparison  with  tungsten  steels  in  one  of  the  tables 
herewith  is  based  on  the  results  obtained  from  samples 
submitted  for  test  to  the  Reichsanstalt  by  different  con- 
cerns. These  therefore  are  representative  of  tungsten 
magnet  steels  used  in  practice.  Oil-quenched  chromium 
steels  are  somewhat  better  than  tungsten  steels. 

The  permanence  of  the  magnets  was  tested  by  subject- 
ing them  to  cyclic  heating  to  100  d6g.  C.,  to  mechanical 
shock  by  dropping  them  from  a  height  of  2.5  meters  and 
to  aging  for  successive  periods  aggregating  one  year. 
The  loss  of  remanence  through  six  cyclic  heatings  to  100 
deg.  C.  was  3.42  per  cent  for  steel  with  1.04  per  cent 
chromium,  but  only  1.15  per  cent  for  steel  with  8.05  per 
cent  chromium. 

As  regards  quenching  temperatures,  the  loss  of  rema- 
nence was  less  for  850  and  900  deg.  C.  than  for  800  and 
950  deg.  Loss  of  remanence  through  shock  depends  less 
on  the  chromium  than  on  the  carbon  content.  Loss  with 
time  was  very  slight  (less  than  i/^  per  cent  a  year)  and 
seems  to  decrease  as  the  carbon  content  increases. 


Table  I — Influence  of  Hardening  Temperature 


Comp. 

Remanence  R 

Coercive 

Force 

Product  RK 

Ch%  C% 

Rsoo 

Rmo 

R900 

Ksoo 

Kgso 

K900 

KRXIO 

8OO 

KR 

KR« 

2.85      .88 
2.90    1.12 
5.84    1.13 

11280 
10630 

10900 

10380 

9920 

9500 
8560 
9200 

49.7 
56.1 
49.3 

57.4 
59.2 
64.6 

55.3 

63.1 
72.5 

561 

596 

•   •  • 

WO 

626 
615 
641 

526 
540 
666 

c% 


Table  11 — Influence  of  Carbon  Content 
Remanence  R    Coercive  Force  K  RK 


Rs.io 

Kooo 

KsM 

K900 

RKXIO  Tso 

RKXIO 

0.20 

8660 

8560 

36.6 

36.2 

317 

310 

0.68 

9500 

9300 

50.4 

55.5 

479 

519 

0.88 

10060 

10000 

51.5 

56.4 

518 

564 

1.13 

9920 

9200 

64.6 

72.5 

641 

666 

1.63 

•   •   •   • 

8040 

.... 

60.2 

•  •  • 

484 

1.82 

•   •  •  • 

7030 

•    •   •  • 

67.7 

•  •    • 

476 

—3 

006 


Table  III — Comparison  of  Oil  and  Water-Hardened  Chromium  and  Tungsten  Steels 

Chromium  Steel  Magnets  Tungsten 


Ch 

C 

Hard. 

Rem. 

Coerc. 

RK 

Ch 

C           Rem.       Coerc. 

RK 

Rem. 

Coerc. 

RK 

% 

% 

Temp. 

R 

Force  K 

xio-3 

% 

%             R         Force  K 

xio-s 

R 

Force  K 

xio- 

Quenched 

in  Water. 

Oil-Quenched 

10200 

58.1 

593 

2.85 

0.88 

850 

10900 

57.4 

626 

1.93 

0.8]         12660         56.8 

720 

9700 

61.5 

596 

2.90 

1.12 

850 

10380 

59.2 

615 

2.97 

1.12         10910         60.7 

662 

10250 

63.0 

646 

6.24 

1.14 

850 

9920 

64.6 

641 

6.24 

1.14         12270         66.3 

814 

10880 

62.3 

679 

6.24 

1.14 

900 

9200 

72.5 

666 

•   •  •  • 

••••                   •■•••                    •■•• 

•   •  • 

10880 

66.4 

723 

Aver. 

•  *  •  • 

•   *  * 

10100 

63.4 

637 

•  •  •  • 

11950         61.3 

732 

10380 

62.3 

647 
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Light  Metal  Research  Will  Affect  Future 

Car  and  Truck  Design 

New  all-aluminum  car  embodies  results  of  aluminum  research  work. 
Rosenhain's  studies  determine  best  alloy  for  aluminum  pistons.  Germans 
experiment  with  light  alloys  in  high  speed  engines.  Progress  made  in 
forging  aluminum  parts.     Aluminum    solders   developed   more   highly. 


IE 


ALUMINUM  has  been 
used  for  machinery 
casings  almost  from  the 
beginning  of  the  automobile 
industry,  and  it  gradually 
■came  into  use  also  for  a  num- 
ber of  minor  parts  not  sub- 
jected to  any  severe  stresses. 
The  application  of  the  light 
metal  in  this  line  of  engineer- 
ing was  greatly  extended 
when  aluminum  pistons  were 
introduced,  about  1914.  Later 
came  the  aluminum  engine, 
as  exemplified  in  the  Hispano- 
•Suiza  aircraft  engine,  and  the 
Marmon,  Napier,  A  u  s  t  r  o  - 
Daimler  and  Szawe  automo- 
bile engines.  A  still  more 
xecent  development  is  the 
aluminum  connecting  rod, 
which  is  made  from  a  special 
iorgable  aluminum  alloy 
named  duralumin,  and  at  the 
present  time  there  is  under 
development  in  this  country 
a  design  of  car  in  which  all 
parts  that  can  conceivably  be 

made  of  light  metal  or  alloy  are  made  of  aluminum  alloy. 
Aluminum  in  automobile  parts  has  its  drawbacks  as 
-well  as  its  advantages,  and  both  the  aluminum  piston  and 
the  aluminum  cylinder  block  were  discarded  by  several 
manufacturers  who  had  adopted  them.  One  failure,  how- 
•ever,  does  not  establish  impracticability.  In  this  case  it 
tended  to  show  that  the  aluminum  piston  and  the  alumi- 
aium  cylinder  had  not  been  developed  to  a  sufficiently  high 
degree  to  meet  the  most  exacting  requirements  of  the 
automobile  field.  The  aluminum  interests  were  not  dis- 
couraged by  these  temporary  setbacks,  but  continued  their 
aresearch  with  rather  encouraging  results: 

The  practical  results  of  the  experiments  carried  on  by 
the  Aluminum  Manufacturers,  Inc.,  are  nearly  all  em- 
bodied in  the  all-aluminum  car  which  they  may  shortly 
market.  It  is  expected  that  twelve  more  of  these  aluminum 
cars  will  be  made  and  tested  out  exhaustively  and  that  the 
■car  will  then  be  put  in  production.  The  chassis  weighs 
1550  lb.,  which  is  claimed  to  be  1000  lb.  lighter  than  a 
•chassis  of  corresponding  wheelbase  made  in  the  customary 
way  with  steel  channel  frame  members,  etc.     The  frame 
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CONOMY  of  operation  is  one  of 
chief  aims  of  modern  car  and  truck  de- 
sign. Low  fuel  consumption  affects  this  fac- 
tor strongly.  Consequently,  attempts  to  fur- 
ther reduce  vehicle  weight  will  probably  con- 
tinue. 

Thus,  the  research  work  which  is  being 
carried  on  by  various  organizations  in  con- 
nection with  the  lighter  metals  probably  re- 
flects future  design  possibilities  to  a  greater 
extent  than  does  any  other  research  as  far 
removed  from  practice. 

America,  England,  France  and  Germany 
are  all  playing  their  part  in  this  important 
work.  The  accompanying  article  outlines 
briefly  the  various  activities  which  are  being 
conducted  and  tells  something  about  the  re- 
sults expected  or  already  obtained. 

It  gives  the  first  public  detailed  informa- 
tion about  the  new  all-aluminum  car  that  has 
been  developed  experimentally  in  this  coun- 
try, and  tells  many  other  facts  of  interest  to 
vou. 


the  = 
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members,  frame  cross-mem- 
bers, front  axle,  rear  axle 
housing,  brake  drum,  all  of 
the  exterior  fittings,  such  as 
running  boards,  etc.,  are  made 
of  aluminum.  There  are  no 
splash  aprons,  the  frame  act- 
ing as  such.  The  steering 
gear  has  an  aluminum  hous- 
ing, and  the  engine  is  prac- 
tically an  all-aluminum  unit 
with  steel  and  iron  employed 
only  in  the  wearing  parts. 
The  cylinder  blocks  are  alumi- 
num with  cast  iron  sleeves 
shrunk  into  place.  In  the 
original  design  the  camshaft 
bearings  were  directly  in  the 
aluminum  block,  but  undue 
wear  developed  at  this  point, 
and,  in  the  new  cars  about  to 
be  made  up,  bushings  will  be 
used  for  the  camshaft  bear- 
ings. 

The   aluminum  frame  side 
rails    used    in    this    car    are 
made    up    of    three    castings 
welded    together.      The    axle 
housing  is  a  casting  and  so  is  the  front  axle.     The  con- 
necting rods  and  various  fittings  throughout  the  car  are 
forgings. 

Aluminum  connecting  rods  have  proved  very  successful 
in  this  car  as  well  as  in  others.  Several  engines  made  by 
the  Continental  Motors  Corp.  have  been  fitted  with  them 
on  trial.  Many  of  the  seven-passenger  cars  made  by  a 
prominent  Cleveland  concern  now  have  aluminum  connect- 
ing rods  in  their  engines,  and  the  manufacturer  of  a  well- 
known  air-cooled  car  is  said  to  be  another  convert  to  this 
type  of  rod.  Aluminum  connecting  rods  are  under  test 
by  quite  a  number  of  manufacturers  and  apparently  are 
giving  good  results  in  everv  instance.  But  the  change 
from  steel  to  aluminum  in  this  vital,  highly  stressed  part 
marks  such  a  radical  step  that  many  engineers  hesitate  to 
make  it  until  the  test  engines  have  been  in  operation  for 
a  long  period  of  time.  Some  are  even  concerned  that,  in 
regular  production,  the  rods  might  not  show  the  same 
high  physical  qualities  as  the  test  rods,  as  these  qualities 
in  aluminum  are  apt  to  be  dependent  upon  careful  manipu- 
lation in  forging  and  upon  accurate  heat  treatment,  which 
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calls  for  the  employment  of  high-class  labor. 

In  connection  with  the  manufacture  of  aluminum  parts 
it  is  necessary  to  develop  an  entirely  new  technique,  as 
the  tools  which  are  suitable  for  steel,  bronze  and  iron  parts 
are  far  from  satisfactory  for  this  purpose.  With  alumi- 
num the  cutting  speeds  should  be  almost  half  way  between 
what  is  used  for  wood  and  steel  respectively.  No  manu- 
facturers at  the  present  time  are  making  tools  suitable  for 
this  kind  of  work. 

One  of  the  reasons  why  the  aluminum  car  is  considered 
commercially  practicable  is  the  fact  that  all  of  the  parts 
can  be  machined  at  such  a  rapid  rate  that  a  plant  of  a 
given  size  will  turn  out  a  far  greater  number  of  aluminum 


than  of  steel  parts.  Cutting  speeds  of  1000  ft.  per  minute 
are  very  practical  with  aluminum.  These  high  cutting 
speeds  reduce  the  cost  of  manufacture,  and,  although  there 
is  $200  worth  more  material  in  a  chassis  than  in  a  corre- 
sponding size  steel  chassis,  the  manufacturing  cost  need 
not  be  more  than  $40  or  $50  higher  with  a  moderate  pro- 
duction, and  would  be  about  equal  with  large  production. 
Probably  the  next  development  in  connection  with  the 
application  of  light  alloys  in  automobiles  will  be  the  us© 
of  magnesium.  Several  companies  have  been  organized  in 
this  country  for  the  commercial  exploitation  of  metallic 
magnesium  and  considerable  research  work  is  under  way, 
but  most  of  it  is  as  yet  only  in  its  early  stages. 


Research  for  Best  Alloy  for  Pistons 


AN  investigation  to  determine  the  most  suitable  alloys 
of  aluminum  for  internal  combustion  engine  pistons 
was  made  at  the  National  Physical  Laboratory,  England, 
during  the  war  and  the  years  following  it,  and  the  results 
of  this  research  are  embodied  in  the  Eleventh  Report  of 
the  Alloys  Research  Committee  of  the  Institution  of  Me- 
chanical Engineers,  of  which  Walter  Rosenhain,  Sidney  L. 
Archbutt  and  D.  Hanson  are  the  authors.  This  report 
was  published  in  August,  1921,  and  embodies  the  results 
of  research  extending  over  a  period  of  more  than  eight 
years. 

It  was  found  that  for  pistons,  alloys  containing  a  high 
percentage  of  zinc  are  not  suitalDle,  because  of  the  rapid 
falling  off  in  strength  of  such  alloys  at  high  tempera- 
tures. This  rules  out  both  the  binary  aluminum-zinc  al- 
loys and  the  ternary  aluminum-copper-zinc  alloys  with  a 
high  zinc  content.  As  an  illustration  of  this  property, 
it  may  be  mentioned  that  aluminum-zinc  alloys  with  either 
12  or  14  per  cent  of  zinc  show  a  decrease  in  tensile 
strength  from  ten  tons  per  sq.  in.  at  0  deg.  C.  to 
a  little  over  three  tons  at  350  deg.  C.  As  regards  alumi- 
num-copper alloys,  it  is  an  interesting  fact  that  between 
200  and  250  deg.  C,  all  of  the  alloys  with  from  6  to  14 
per  cent  of  copper  have  substantially  the  same  strength, 
but  above  250  deg.  the  12  and  14  per  cent  alloys  are  some- 
what better  than  the  others. 

It  had  long  been  known  that  the  addition  of  manga- 
nese has  a  tendency  to  stiffen  materials  at  high  tempera- 
tures, and  manganese  was  therefore  added  in  small  quanti- 
ties in  order  to  study  its  effect  on  copper-aluminum  alloys. 
With  12  and  14  per  cent  alloys  an  addition  of  1  per  cent 
manganese  caused  the  tensile  strength  to  increase  up  to 
250  deg.  C.  From  this  temperature  up  the  tensile  strength 
decreased,  but  at  350  deg.  it  was  still  much  "better  than 
without  the  manganese,  especially  with  the  higher  copper 
content. 

An  exploration  was  undertaken  with  both  smaller  and 
larger  manganese  contents,  but  a  1  per  cent  content  was 
found  to  give  the  most  satisfactory  results.  It  appeared 
that  an  alloy  containing  14  per  cent  of  copper  and  1  per 
cent  of  manganese  could  not  be  produced  in  the  foundry 
as  readily  as  other  well-known  aluminum  alloys,  and  alloys 
with  iron,  molybdenum,  tungsten,  chromium  and  vana- 
dium were  explored,  these  elements  being  substituted  for 
the  manganese.  In  this  connection  it  was  kept  in  mind 
that  other  properties  besides  high  tensile  strength  at  high 
temperatures,  such  as  high  thermal  conductivity,  are  also 
desirable.  However,  in  most  cases  these  additions  ren- 
dered the  alloy  very  brittle.  It  was  also  found  that  in 
some  instances  the  high  melting  point  components  on 
solidification  tended  to  form  a  skeleton  from  which  the 


more  fusible  alloy  drained  away,  leaving  a  porous  cast- 
ing. The  addition  of  iron  to  the  usual  aluminum  alloys 
was  found  not  to  produce  any  improvement  at  high  tem- 
peratures and  increased  the  foundry  difficulties. 

The  next  step  was  to  experiment  with  nickel  additions 
to  aluminum-copper  alloys  and  with  magnesium  additions 
to  these.  It  was  found  that  in  the  presence  of  both  nickel 
and  magnesium  the  copper  content  could  be  safely  re- 
duced, which  resulted  in  decreasing  the  specific  gravity 
of  the  alloy  and  increasing  its  thermal  conductivity. 

What  is  referred  to  as  Y  alloy  was  finally  developed  as 
the  most  suitable  for  piston  material.  It  contains  4  per 
cent  of  cqpper,  2  per  cent  of  nickel  and  l^o  per  cent  of 
m.agnesium.  At  moderate  temperatures  this  alloy  is  enor- 
mously better  than  the  14  per  cent  copper  binary  alloy 
as  regards  tensile  strength,  but  at  350  deg.  C.  (662  deg. 
F.)  the  tensile  strength  of  the  two  approach  each  other^ 
At  0  deg.  C.  the  quarternary  alloy  mentioned  has  a  ten- 
sile strength  of  about  13.4  tons,  as  compared  with  10  tons 
for  the  binary  alloy,  and  at  200  deg.  the  strengths  are 
still  further  apart. 

An  interesting  and  important  feature  of  both  sand  and 
chill  castings  of  the  aluminum-copper-nickel-magnesium 
alloy  is  that  test  specimens  show  a  really  appreciable 
amount  of  elongation,  and  at  high  temperatures,  above 
300  deg.,  this  increases  very  rapidly.  This  led  the  au- 
thors to  try  forging  and  rolling  this  material.  A  nickel 
content  of  2  per  cent  and  magnesium  content  of  1^2  per 
cent  was  found  to  be  the  best  by  explorational  experi- 
ments. 

In  preparing  the  Y  alloy  certain  precautions  are  neces- 
sary. The  magnesium  must  be  added  just  before  pour- 
ing, and  it  is  best  to  add  it  in  the  form  of  fairly  large 
pieces  of  pure  metal  which  should  be  immediately  pushed 
below  the  surface  of  the  aluminum,  so  they  can  dissolve- 
without  coming  in  contact  with  the  air.  If  added  at  an 
earlier  stage  of  the  meltmg  operation,  a  considerable 
proportion  of  the  magnesium  is  likely  to  be  lost.  Nickel 
is  added  as  follows:  A  hardener  or  rich  nickel  alloy  (about 
20  per  cent)  is  first  prepaied,  and  this  is  added  in  the 
proper  proportion  to  the  molten  aluminum. 

Castings  of  this  alloy  are  likely  to  show  a  large  num- 
ber of  so-called  pinholes,  but  tests  have  shown  that  these^ 
do  not  materially  weaken  the  material.  Measurements 
of  the  contraction  on  cooling  show  that  there  is  no  great 
difference  between  the  different  alloys  and  that  the  more- 
complicated  alloys  show  less  contraction  than  the  binary 
zinc-aluminum  alloys.  Thermal  conductivity  is  an  im- 
j)ortant  feature  of  an  alloy  intended  for  internal  com- 
bustion engine  pistons,  and  in  this  respect  the  Y  alloy 
gave  the  following  results: 
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CoeflScients  of  Thermal  Conductivity,  Y  Alloy 

(Sand  Castings) 

,     ^        (  At  100  deg.  C 0.35 

As  Cast  I  ^t  300  deg.  C 0.37 

Chill  Cast 

^     _    M  At  100  deg.  C 0.37 

As  Cast  ^  ^^  300  ^gg_  q 0.40 

^  A    ^  A^c^  A        n     5  At  100  deg.  C 0.40 

Annealed  at  450  deg.  C.    ^  ^^  300  deg.  C 0.41 

This  compares  with  the  following  values  for  cast  iron 
(sand  castings)  : 

Coefficients  of  Thermal  Conductivity  of  Cast  Iron 
(Sand  Castings) 


As  cast 


J  At  100  deg.  C 0.102 

I  At  300  deg.  C 0.099 


Annealed  at  450  deg.  C. 


5  At  100  deg.  C 0.121 

I  At  300  deg.  C 0.113 


The  cast  iron  on  which  the  determinations  were  made, 
as  cast  had  the  following  composition:  Graphite,  2.64; 
combined  carbon,  0.85;  silicon,  1.84;  sulphur,  0.078;  phos- 
phorus, 1.09;  manganese,  0.82.  After  annealing  the  com- 
position was  as  follows:  Graphite,  3.34;  combined  car- 
hon,  0.15;  silicon,  1.94;  sulphur,  0.070;  phosphorus,  1.09; 
manganese,  0.85. 

It  was  proved  that  material  improvement  in  the  physical 
characteristics  of  the  castings  could  be  ohtained  by  suit- 
able heat  treatment  of  aluminum  alloys,  especially  those 
containing  magnesium.  With  chill  bars  of  alloy  contain- 
ing 2,  3,  4  and  41/2  per  cent  "of  copper,  it  was  found  that 
annealing  for  three  days  at  between  450  and  520  deg.  C. 
material  improvements  in  both  the  tensile  strength  and 
the  elongation  were  obtained.  With  4  per  cent  copper, 
for  instance,  the  tensile  strength  was  raised  by  heat  treat- 
ment from  9.5  to  15  tons  per  sq.  in.,  and  the  elongation 
from  10  to  21  per  cent.  This  is  a  rather  remarkable  re- 
sult, but  still  more  marked  improvement  by  heat  treat- 
ment was  obtained  with  the  Y  alloy. 

This  alloy  was  first  given  a  prolonged  heating  at  500 
deg.  C.  to  bring  it  to  the  same  state  as  forged  material. 


The  temperature  may  be  carried  as  high  as  530  deg.  with- 
out injuring  the  material.  Next,  the  alloy  was  heat 
treated  by  heating  to  480  deg.  C.  for  six  hours,  either  in 
an  open  muffle  or  in  a  salt  bath,  and  then  quenching  in 
water.  Still  better  results  are  obtained  by  quenching  in 
boiling  water  or  in  oil. 

Tensile  Strength  of  Y  Alloy,  1-Inch  Diameter  Chills 

Tensile  Strength  (Tonsl 
Treatment  At  15  deg.  C.     At  250  deg.  C. 

As  cast    12,6  10.5 

Temp.  48  hrs.  at  250  deg.  C 9.8  8.6 

(1)  Open   muffle,  6  hrs.   480  deg. 

quenched  and  aged  14.9  11.3 

6  hrs.  480  deg.  and  tempered 

48  hrs.  at  250  deg 13.4  10.1 

48  hrs.  at  480  deg.  quenched 

and  aged   15.8  12.0 

48  hrs.  at  480  deg.  and  tem- 
pered 48  hrs.  at  250  deg 13.8  9.4t 

(2)  Nitrate  bath,  6  hrs.  480  deg., 

quenched  in  oil  and  aged  ....  14.6  12.8 
6  hrs.  at  480  deg.   and  tem- 
pered 48  hrs.  at  250  deg 13.2                      11.0 

48  hrs.  at  480  deg.,  quenched 

and  aged   16.0*  13.7 

48  hrs.  at  480  deg.  and  tem- 
pered 48  hrs.  at  250  deg 16.0  12.0 

(3)  Nitrate  bath,  6  hrs.  at  530 
deg.,  quenched  in  iboiling  wa- 
ter and  aged 21.0J 

*Max.  extension  at  15  deg.  C.  2.25  per  cent  in  2  in. 
fMax.  extension  at  250  deg.  C,  3.75  per  cent  in  2  in. 
^Extension  at  15  deg.  C,  6.5  per  cent. 

The  marked  improvement  both  at  normal  temperature 
and  250  deg.  C.  will  be  noticed.  Prolonged  heating  has  a 
very  marked  effect  on  the  tensile  strength  of  the  ma- 
terial as  cast,  both  at  normal  and  high  temperatures,  but 
this  effect  is  much  reduced  by  heat  treatment,  which  is 
important  in  a  material  intended  for  internal  combustion 
engine  pistons.  The  elongation  is  practically  unaffected 
by  the  heat  treatment.  Heat  treatment  of  the  Y  alloy 
is  used  at  the  Royal  Airship  Works  at  Cardington  and  it 
was  there  that  a  tensile  strength  of  twenty  tons  was  first 
obtained. 


Progress  Made  in  Forging  Aluminum 


IN  the  Eleventh  Report  of  the  Alloys  Research  Com- 
mittee of  the  Institution  of  Mechanical  Engineers,  re- 
ferred to  in  the  earlier  part  of  this  article,  extensive  re- 
searches on  wrought  aluminum  alloys  are  covered.  The 
research  work  on  which  that  report  is  based  was  done 
mainly  with  a  view  to  developing  alloys  suitable  for  air- 
craft construction.  Aluminum  alloys  that  could  be  rolled 
into  rods  or  sheets  had  been  known  for  a  long  time,  but 
these  were  all  comparatively  soft  alloys  of  little  strength, 
and  the  object  of  the  researches  was  to  develop  alloys  of 
greater  strength  that  would  lend  themselves  to  rolling, 
drawing,  extrusion,  etc. 

The  first  alloy  experiment  was  with  that  known  as 
Alloy  A,  consisting  of  aluminum  77,  copper  3,  zinc  20.  It 
was  found  impossible  to  roll  billets  of  this  material  with- 
out preliminary  forging.  Between  35'^  and  400  deg.  C. 
the  billets  would  stand  a  moderate  amount  of  forging 
without  cracking.  At  first  the  billet  was  rotated  during 
the  forging  operation  so  as  to  distribute  the  blows  evenly 
over  the  whole  surface,  but  this  was  found  invariably  to 
result  in  cracking.  The  billet  was  then  moved  endwise  so  as 
to  distribute  the  blows  over  the  whole  length,  and  was  then 
rotated  through  an  angle  of  90  deg.,  after  which  an  equal 
number  of  blows  was  given  the  billet  on  the  side  then  up. 


By  the  method  finally  adopted  the  billet  was  reduced  to 
an  octagonal  section,  5  to  10  per  cent  less  in  area,  in  two 
stages. 

Much  trouble  was  experienced  from  cracking  during 
the  breaking-down  process  in  the  rolls,  and  this  was  traced 
to  surface  defects  in  the  cast  billets.  The  trouble  was 
finally  overcome  by  tilting  the  billet  molds  at  an  angle 
of  about  45  deg.  to  the  horizontal  and  pouring  the  molten 
alloy  in  a  slow  stream.  The  object  was  to  maintain  in 
the  mold  at  any  time  as  shallow  a  layer  of  metal  as  pos- 
sible, the  rise  in  the  liquid  metal  being  arranged  to  keep 
pace  with  the  rate  of  solidification  of  the  alloy.  This 
obviates  all  shrinkage  cavities  and  largely  avoids  the 
necessity  of  "following  up."  This  method  of  pouring,  to- 
gether with  the  plan  of  keeping  the  molds  at  a  relatively 
low  temperature  (about  100  deg.  C.)  immediately  im- 
proved the  behavior  of  the  billets  in  the  rolls. 

Annealing  the  billets  at  the  maximum  temperature  short 
of  incipient  fusion  did  not  improve  the  rolling  qualities, 
nor  did  the  use  of  lower  breaking  down  temperature  (300 
deg.  C.).  Complete  success  was  finally  achieved  by  in- 
creasing the  amount  of  forging  and  using  a  higher  forg- 
ing temperature  (400  deg.  C).  This  was  coupled  with 
intermediate  annealing  between  the  first  and  second  forg- 
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ing  operations  and  a  final  annealing  for  one  hour  at  450 
deg.  C.  before  the  rolling.  It  was  also  found  necessary 
to  keep  the  rolls  well  lubricated,  as  otherwise  the  billets 
would  split  in  halves  and  curl  around  the  rolls. 

After  billets  had  been  broken  down  and  rolled  into  rods 
of  1%  and  IVi  in.  diameter,  these  rods  could  be  readily 
rolled  down  further  to  %  in.  by  reheating  the  rods  as  pro- 
duced from  the  breaking  down  process  to  about  400  deg. 
C.  The  physical  properties  of  the  alloy  vary  slightly 
with  the  amount  of  rolling  work  done  upon  it,  as  may  be 
seen  from  the  following  compilation. 


Physical  Properties  of  Alloy  A  (Rods) 


Dia.  of  Rod 
Hot  Rolled 

1% 


ly* 


% 


Yield  Point 

17.8 
17.7 

18.5 
16.2 

16.5 


Tens.  Strength 
25.4 
26.9 

27.4 
26.1 

26.1 


Elongation 
16.5 
18.5 

18.0 
19.0 

22.0 


The  modulus  of  elasticity  for  this  material  was  found 
to  be  9,700,000  lb.  per  sq.  in. 

Experiments  were  also  made  in  rolling  this  material 
into  sheets,  and  in  this  connection  it  was  found  much 
better  to  use  an  annealing  temperature  of  250  deg.  C.  than 
400-450  deg.,  which  was  the  temperature  range  first  tried. 
The  advantage  was  especially  great  as  regards  the  restora- 
tion of  the  ductility  of  the  cold  worked  strip.  Cold  rolled 
and  annealed  material  does  not  attain  to  the  combination 
of  tensile  strength  and  elongation  which  can  be  readily 
obtained  with  hot  rolled  material  that  has  never  been 
cold  worked.  Cup-shaped  spinnings  were  produced  from 
alloy  A  with  annealing  at  250  deg.  C,  which  proved  en- 
tirely stable  and  remained  sound  for  four  years. 

Annealing  at  lower  temperatures  than  250  deg.  brought 
out  the  fact  that  cold  rolled  sheet  after  annealing  for  30 
minutes  at  100  deg.  C,  shows  a  small  amount  of  soften- 
ing, while  annealing  at  180  deg.  gives  the  maximum 
amount  of  softening,  producing  as  much  as  29  per  cent 
elongation  in  2  in.  and  a  tensile  strength  as  low  as  19 
tons. 

Tests  made  on  a  specimen  I/2  in.  in  diameter  by  2%  in. 
long  showed  that  when  extruded  and  rolled.  Alloy  A  (rolled 
to  11/2  in.  diameter  from  2Ys  in.  diameter)  had  an  elastic 
limit  of  10.4  tons,  a  buckling  strength  of  14.3  tons  and 
a  modulus  of  elasticity  of  9,800,000.  The  proprietary 
alloy  Duralumin,  in  specimens  of  the  same  form  and 
treated  in  the  same  way,  showed  an  elastic  limit  of  9.0 
tons,  a  buckling  strength  of  13.7  tons  and  a  modulus  of 
elasticity  of  10,100,000  lb.  per  sq.  in.  Tests  gave  a  shear- 
ing strength  for  alloy  A  of  21.9  tons  for  sheet  0.048  in. 
thick  and  23.3  tons  for  sheet  0.061  in.  thick.  Shear  tests 
on  rivets  0.063  in.  in  diameter  gave  a  shearing  strength 
of  15.8  tons  for  a  single  rivet  joint  and  17.3  tons  for  a 
double  rivet  joint.  The  reason  for  the  lower  shearing 
strength  of  the  rivets,  as  compared  with  the  sheet,  is 
undoubtedly  that  the  rivets  were  annealed.  Yet  the  figures 
obtained  with  these  rivets  were  much  greater  than  those 
obtained  with  pure  aluminum  and  soft  alloys,  which  range 
between  seven  and  eight  tons. 

Another  composition  experimented  with  is  known  as  E 
alloy  and  consists  of  copper,  2.5;  zinc,  20;  magnesium,  0.5; 
manganese,  0.5;  iron  not  to  exceed  0.2;  silicon  not  to  ex- 
ceed 0.2.  After  rolling  billets  of  this  alloy  down  to  rods  of 
%  in.  diameter  the  following  tensile  properties  were  ob- 
tained : 

Physical  Properties  of  E  Alloy 

Primitive  Yield  Tensile 

El.  Limit  Point  Strength  Elongation 

22.1  32.9  37.8  12 

18.9  32.1  36.8  11 


Yield 
Point 

Tensile 
Strength 

Elongation 

26.3 
24.8 

31.4 
32.6 

15 
16 

14.5 

25.3 

20 

13.  r 

27.3 

27.8 
30.5 


23.3 

36.5 

38.7 
39.1 


22 

10 

9 
11 


This  is  claimed  to  constitute  a  considerable  advance 
over  any  light  alloy  previously  produced,  so  far  as  tensile 
properties  are  concerned,  hence  the  committee  devoted 
special  attention  to  the  development  of  alloys  of  this  tj-pe 
and  their  production  in  the  form  of  sheet  by  rolling. 

In  preparing  alloys  containing  magnesium  it  was  found 
that  much  better  results  were  obtained  by  adding  magne- 
sium in  the  form  of  pure  metal  just  before  pouring  than 
in  the  form  of  a  high  percentage  magnesium  (20  per 
cent)  aluminum  alloy,  as  the  latter  method  produced  un- 
sound castings. 

In  working  alloy  E  it  was  found  that  300  deg.  C.  was 
the  best  forging  temperature  and  that  as  much  as  30 
per  cent  reduction  of  area  could  be  obtained  without  crack- 
ing. Results  typical  of  tensile  tests  of  alloy  E  after  roll- 
ing to  a  thickness  of  0.05  in.  and  after  receiving  the  vari- 
ous forms  of  heat  treatment  indicated  are  given  in  the 
table  below: 

Tensile  Tests  of  Alloy  E  in  18  Gage  Sheet 

Condition 
As  hot  rolled 

Ann.   at  250   deg. 

Quenched  at  250  deg. 
and  aged 

Quenched  at  350  deg. 
and  aged 

Quenched  at  400  deg.    ) 
and  aged  j 

Production  of  alloy  E  was  placed  on  an  industrial  scale 
at  the  Royal  Airship  Works  at  Cardington.  Trouble  oc- 
curred at  first  from  excessive  waste,  due  to  edge  crack- 
ing, but  this  was  overcome  by  machining  all  billets  before 
rolling  and  by  a  change  in  the  composition.  The  conclu- 
sion was  reached  that  the  machining  of  slabs  was  cheaper 
than  the  rejection  of  all  slabs  showing  surface  defects. 
After  the  slabs  are  machined  they  are  given  a  prelimi- 
nary annealing  before  they  are  forged.  This  treatment 
permitted  of  a  reduction  in  thickness  of  30  per  cent  in 
the  forging  process,  and  after  this  the  rolling  process  pre- 
sented less  difficulty.  The  addition  of  extra  silicon,  so  as 
to  bring  the  total  amount  up  to  0.75  per  cent,  resulted  in 
softening  of  the  alloy,  reducing  the  tensile  strength  from 
39  to  35  tons  and  increasing  the  elongation  from  15  to 
18  per  cent.  With  the  additional  amount  of  silicon  the 
alloy  is  known  as  alloy  F. 

Alloy  G  is  another  modification  of  alloy  E,  in  which 
the  percentages  of  all  alloying  elements  in  the  composition 
except  copper  are  reduced  to  one  half.  The  composition 
of  alloy  G,  therefore,  is  as  follows:  Copper,  2.5;  zinc, 
1.8;  magnesium,  0.35;  manganese,  0.35;  silicon,  0.80.  This 
change  in  the  composition  produced  very  little  diminu- 
tion of  the  elastic  limit  but  considerable  increase  in  the 
elongation. 

Alloy  Y,  originally  developed  for  casting,  had  shown 
remarkable  ductility  within  the  temperature  range  300- 
450  deg.  C,  which  is  usually  employed  for  rolling,  while 
alloys  of  the  A  and  E  type  are  remarkably  deficient  at 
these  temperatures.  For  use  in  the  connecting  rods  of  in- 
ternal combustion  engines  alloys  containing  a  high  per- 
centage of  zinc  are  useless.  Tj-pe  E  also  had  shown  cer- 
tain limitations,  due  to  the  development  of  season  crack- 
ing and  corrosion.  Alloy  Y  was  studied  particularly  with 
a  view  to  combining  the  high  strength  of  zinc  alloys  with 
freedom  from  these  defects.  As  regards  tensile  proper- 
ties, on  the  whole,  alloy  Y  gave  the  best  results  at  both 
ordinary  and  high  temperatures.  At  a  temperature  of 
200  deg.  C.  alloy  Y  has  a  tensile  strength  of  19I0  tons. 
This  result  was  obtained  in  a  test  made  on  7s-in.  diameter 
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rod  previously  heat  treated  by  being  quenched  from  480 
deg.  C.  in  cold  water  and  aged  for  four  days.  It  appears 
that  the  hardening  effect  of  heat  treatment  is  removed 
by  prolonged  heating  at  200  deg.  C,  as  this  tensile 
strength  (ID^o  tons)  is  the  same  as  that  obtained  from 
hot  rolled  rod.  Temperatures  up  to  150  deg.  C,  however, 
do  not  seem  to  destroy  the  effects  of  heat  treatment,  as 
specimens  held  at  this  temperature  for  100  hours  showed 
only  a  negligible  loss  of  strength.     Comparison  with  al- 


loys of  the  Duralumin  type  show  alloy  Y  superior  at  150 
deg.  in  retaining  hardness  acquired  by  heat  treatment. 
As  alloy  Y  was  intended  for  connecting  rods,  fatigue  tests 
were  made  at  20-150  deg.  C,  and  it  was  found  that  the 
safe  ranges  of  alternating  stress  are  it  10.2  tons  at  20  deg. 
and  zt  8.4  tons  at  150  deg.  The  range  at  150  deg.  was 
found  to  be  higher  than  for  any  other  alloy  tested.  It 
may  be  recalled  that  alloy  Y  contains  4  per  cent  of  copper, 
2  per  cent  of  nickel  and  lYz  per  cent  of  magnesium. 


French  Light  Alloy  Piston  Work 


CAST  magnesium  pistons  are  being  used  this  year 
for  the  first  time  on  European  racing  cars  and 
special  speed  productions.  This  type  of  piston  was  em- 
ployed by  Mercedes  on  the  racing  car  which  won  the  Targa 
Florio  race,  and  cast  magnesium  pistons  are  being  used 
on  the  Fi-ench  RoUand-Pilain  two-litre  racers  built  for  the 
Grand  Prix  and  other  European  contests.  These  pistons 
were  cast  by  the  Blanchaud  Co.  of  Paris.  The  Fiat  Co. 
of  Italy  also  is  experimenting  with  magnesium  pistons. 
Other  important  uses  of  magnesium  castings  are  to  be 
found  in  the  500  hp.  Bugatti-Breguet  engines  for  the 
Breguet  Leviathan  plane.  The  crankcase  of  this  16-cylin- 
der  engine  is  a  magnesium  casting  weighing  only  99  lb., 
which  is  less  by  55  lb.  than  the  weight  of  the  same  casting 
in  aluminum.  This  casting,  which  is  one  of  the  biggest 
and  most  important  made  in  France  up  to  this  date,  was 
produced  by  the  Compagnie  Parisienne  de  Fonderie  with 
metal  provided  by  the  Societe  de  I'Electro-Chimie. 

In  Germany  use  is  made  of  magnesium  alloys  described 
under  the  general  title  of  Elektron,  and  produced  by  the 
Chemische  Fabrik  Griesheim-Elektron,  near  Frankfort. 
The  most  generally  employed  alloys  appear  to  be  magne- 
sium and  aluminum  in  the  proportions  of  90  and  10;  mag- 
nesium, 85,  and  zinc,  15;  or  magnesium,  90,  aluminum,  5, 
zinc,  5. 

At  the  present  time  the  greatest  obstacle  to  the  use  of 
magnesium  appears  to  be  cost.  Compared  with  aluminum 
there  is  a  saving  in  weight  of  33  per  cent,  but  taking  this 
into  consideration  the  cost  is  double. 

The  Elektron  Co.  points  out  that  this  metal  is  inflam- 
mable if  heated  beyond  its  melting  point,  and  that  there 
is  danger  of  fire  if  chips  come  in  contact  with  water.  The 
metal  can  only  continue  to  burn,  however,  in  thin  sheets 
(sheet  magnesium).  As  a  proof  that  there  is  no  danger 
of  fire  with  magnesium  alloy  except  when  used  in  thin 
sheets,  the  following  experiment  was  carried  out  in  Ger- 
many.    The  engine  was  taken  out  of  an  old  airplane  and 


replaced  by  a  gearbox  in  cast  magnesium.  The  gasoline 
tank  was  filled  and  a  light  applied  to  the  machine.  In  a 
few  minutes  the  gasoline  tank  exploded  and  with  the  aid 
of  a  strong  wind  the  entire  plane  was  immediately  in 
flames.  After  all  the  wood  had  been  consumed  parts  of 
the  magnesium  casting  fell  to  the  ground,  but  they  did  not 
burn ;  the  tail  of  the  airplane  dropped  off,  then  the  fuselage 
and  the  forward  portion  of  the  plane,  which  fell  on  the 
magnesium  casting.  The  metal  parts  were  only  consumed 
slowly,  and  according  to  the  official  report  the  magnesium 
castings  were  the  last  portion  of  the  plane  to  be  burned. 
Experiments  have  been  carried  out  in  France  with  both 
magnesium  and  aluminum  connecting  rods,  but  it  appears 
that  their  use  has  been  confined  to  experimental  depart- 
ments. M.  De  Fleury,  head  of  a  French  aluminum  foun- 
dry, has  published  particulars  regarding  aluminum  and 
magnesium  rods  and  pistons.  While  a  steel  rod  and  cast 
iron  piston  weighed  4.62  lb.,  the  aluminum  rod  and  piston 
weighed  3.08  lb.  A  magnesium  connecting  rod  with  two 
bolts  and  anti-friction  bearing  weighed  1.05  lb.,  compared 
with  1.38  lb.  in  aluminum.  The  sections  of  the  three  rods 
at  the  middle  of  their  length  were  as  shown  in  the  sketch. 
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Diagrammatic    sections    of    connecting    rods    of  equal 

strength 

These  rods  were  for  use  in  a  cylinder  having  a  bore  of 
3.38  in.,  with  a  compression  ratio  of  4.9.  The  three 
rods  were  of  the  same  length,  namely,  11  in.  The  explo- 
sion pressure  per  square  centimeter  was  347  lb.  per  sq. 
in.  and  the  total  pressure  3150  lb. 


Aluminum  Studies  at  Bureau  of  Mines 


AN  investigation  is  being  made  by  Robert  J.  Ander- 
son, metallurgist,  at  the  Pittsburgh,  Pa.,  Experi- 
ment Station  of  the  Bureau  of  Mines  of  the  effects  of 
various  metallurgical  fluxes  used  in  aluminum  and 
aluminum-alloy  melting  practice.  Worthless  fluxes  are 
to  be  given  especial  attention.  Data  have  been  obtained 
as  to  the  different  fluxes  now  used  commercially  and 
as  to  those  suggested  for  use  in  melting.  The  effects 
of  these  are  to  be  examined. 

The  Experiment  Station  is  also  conducting  an  investi- 
gation with  the  object  of  demising  a  rapid  commercial 


methorl  for  the  direct  determination  of  metallic  aluminum 
in  aluminum,  aluminum  alloys,  drosses,  etc.  A  hydro- 
gen evolution  method  has  been  developed  for  the  direct 
determination  of  the  metal.  A  complete  account  of  the 
study  is  being  prepared  for  issue  as  a  technical  paper. 

A  study  is  being  made  at  Pittsburgh  of  the  effects- 
and  interactions  of  the  various  gas  constituents  found  in 
furnace  atmospheres,  e.  g.,  carbon  dioxide,  carbon  mon- 
oxide, oxygen,  sulphur  dioxide,  water  vapor,  nitrogen,  etc.» 
upon  aluminum  at  various  temperatures.  The  available 
information,  in  the  literature  of  the  subject,  has  been  col- 
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lected.     Laboratory  experiments  are  to  be  carried  out. 

The  commercial  use  of  pyrometry  in  aluminum  and 
aluminum-alloy  melting  practice  is  being  investigated. 
Data  have  been  gathered  as  to  the  employment  of  pyro- 
metric  control  of  melting  at  commercial  plants  in  the 
United  States,  and  as  to  the  types  of  pyrometers  used. 

A  study  is  being  made  by  the  Bureau  of  Mines  of  the 
atmospheres  in  industrial  furnaces  used  for  melting 
aluminum  and  its  light  alloys.  The  purpose  of  the  inves- 
tigation was  to  ascertain  the  constitution  of  the  atmos- 
pheres in  contact  with  metal  being  melted  in  different 
furnaces  by  the  analysis  of  gas  samples  taken  from  the 
furnaces.  Samples  of  gas  from  practically  all  commercial 
types  of  industrial  melting  furnaces,  both  fuel-fired  and 
electrically  heated,  have  been  taken  and  analyzed.  A 
technical  paper  has  been  prepared,  dealing  with  the  sam- 
pling procedure  and  the  results  of  the  analysis,  for  publica- 
tion by  the  Bureau. 

The  purpose  of  another  investigation  being  made  at 
Pittsburgh  is  to  devise  a  rapid  commercial  method  for 
the  determination  of  aluminum  oxide  in  aluminum  and  its 
light  alloys,  as  well  as  to  study  the  problem  of  aluminum 
oxidation  in  general.  The  methods  suggested  as  suitable 
for  this  determination  have  been  examined  experiment- 
ally, and  a  number  of  new  methods  have  been  studied. 
The  preliminai'y  work  done  to  date  is  being  assembled  in 
form  for  publication  as  a  technical  paper.  It  is  intended 
that  further  study  shall  be  made  of  this  problem. 

The  effect  of  the  quality  of  primary  and  secondary 
aluminum  pig  and  aluminum  -  alloy  pig  in  sand  -  casting 
practice  as  related  to  the  quality  of  the  resultant  castings 
is  being  studied.     Preliminary  investigation,  based  on  re- 


ports from  foundries  and  other  smirces  and  on  observa- 
tion, has  shown  that  difficulties  are  experienced  in  both 
foundry  practice  and  in  die-casting  work,  owing  to  varia- 
tion in  the  quality  of  aluminum  melting  stock.  This  in- 
vestigation may  be  regarded  as  continuous  for  the  pres- 
ent. Some  foundry  experiments  on  the  subject  are  under 
consideration. 

A  study  has  been  made  of  the  causes  of,  and  methods 
for  the  prevention  of,  cracks  in  light  aluminum -alloy 
castings.  The  investigation  included  also  the  determina- 
tion of  the  contraction  in  volume  and  of  the  linear  contrac- 
tion of  a  series  of  commercial  aluminum  alloys,  as  well  as 
an  examination  of  the  cracking  tendency  of  the  alloys  when 
poured  into  different  kinds  of  molds.  In  this  connection 
an  investigation  was  conducted  with  the  purpose  of  meas- 
uring the  total  contraction  in  volume  on  freezing,  and  the 
linear  conti*action  in  different  molds,  of  various  light 
aluminum  alloys.  Measurements  were  made  of  the  linear 
contraction  in  graphite  molds  of  a  series  of  commercial 
aluminum  alloys  and  also  of  the  total  contraction  in  volume 
on  freezing. 

Investigations  are  also  being  made  of  the  atmospheres 
in  industrial  furnaces  used  for  melting  aluminum  and  its 
light  alloys.  The  purpose  of  the  investigation  is  to  ascer- 
tain the  constitution  of  the  atmospheres  in  contact  with 
metal  being  melted  in  different  furnaces  by  the  analysis 
of  gas  samples  taken  from  the  furnaces.  Samples  of  gas 
from  practically  all  commercial  types  of  industrial  melt- 
ing furnaces,  both  fuel-fired  and  electrically  heated,  have 
been  taken  and  analyzed.  A  technical  paper  has  been 
prepared,  dealing  with  the  sampling  procedure  and  the 
results  of  the  analysis  for  publication  by  the  Bureau. 


Thermal  Expansion  of  Aluminum 


SOME  determinations  of  the  coefficient  of  heat  expan- 
sion of  practically  pure  aluminum  have  recently  been 
made  at  the  Bureau  of  Standards.  Pure  aluminum  has 
little  use  in  automobiles,  but  presumably  the  coefficients 
of  expansion  for  the  ordinary  alloys  containing  only  small 
percentages  of  alloying  elements  are  not  very  different. 
Two  samples  were  cut  from  a  bar  of  aluminum  of  high 
purity,  prepared  by  the  Aluminum  Co.  of  America.  The 
metal  was  melted  in  an  Acheson  graphite  crucible  at  a 
temperature  which  at  no  time  exceeded  1350  deg.  Fahr. 
and  was  poured  at  1300  deg.  Fahr.  in  a  green  sand  mold. 
The  bar  was  taken  directly  from  the  mold  and  received 
no  further  heat  treatment  before  the  tests.  The  analysis 
of  samples  taken  from  the  ends  of  the  bar  after  it  was 
cast  was  as  follows: 

Per  Cent 

Silicon   0.12 

Iron    0.13 

Copper    0.006 

Al.   (by  diff.)   99.744 

The  following  table  gives  the  results  obtained  for  the 
average  coefficient  of  expansion  for  various  temperature 
ranges : 


Coefficients  of  Expansion  of  Aluminum 

-Average  coefficient ■ 

Sample  2 
(S615) 


Temperature  range  in  Sample  1 

degrees  centigrade  (S613) 

20   to   100 2.3.7X10-^  23.8X10-' 

100  to  200 25.4  26.1 

200  to  300 27.3  27.0 

300  to   400 29.8  30.2 

400   to   500 32.3  32.9 

500   to   600 35.9X10-'  36.2XlO-« 

20  to  300 25.6  25.7 

300  to    600 32.7  33.1 

20  to  600 29.3  29.5 

The  average  equation 

Lt  --=  Lo[l  +  (21.90  t  +  0.0120  f)  IQ-'j  "^  '* 

is  given  as  the  most  probable  second-degree  equation  for 
the  expansion  of  this  aluminum  (99.74  per  cent)  from 
room  temperature  to  600°  C.  Th-^  length  at  any  tempera- 
ture t  as  determined  from  this  equation  is  accurate  to 
±  0.00004  per  unit  length. 

The  cooling  curve  was  found  to  be  slightly  above  the 
heating  curve,  and  at  the  end  of  the  test  the  specimen 
was  about  0.01  per  cent  longer  than  before  the  test.  The 
length  of  the  other  specimen  was  practically  the  same 
before  and  after  the  test. 


A  New  Source  of  Aluminum 

RECENTLY  deposits  of  alunite,  which  contains  37  per  bauxite,  it  is  believed  that  aluminum  can  be  produced  just 

cent  of  alumina,  besides  potassium  sulphate,  sulphuric  as  cheaply,  if  not  more  cheaplv,  from  the  former   on  ac- 

acid  and  water,  have  been  found  in  Tushar  Mountains,  count  of  the  valuable  by-products,  potash  and  sulphuric 

Utah,  and  it  is  proposed  to  work  these  deposits  for  the  man-  acid. 

ufacture  of  aluminum,  potash  and  sulphuric  acid.  Although  Potash   is  an   important   ingredient  of  fertilizers   and 

the  alumina  content  of  alunite  is  not  as  high  as  that  of  sulphuric  acid  is  widely  used  in  the  industries. 
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Research  on  Wood  Products-  Aids 
Economical  Automobile  Production 

Better  bodies  at  a  lower  price  depend  largely  upon  fuller  information 
about  wood  products.  Forest  Products  Laboratory  conducts  practical  re- 
search. Substitutes  for  ash  determined.  Preparing  wood  for  bending 
studied.     Moisture  absorption  through  varnish  is  being  investigated. 


WOOD  is  extensively  used  in  automobile  and  motor 
truck  bodies  and  wheels,  and  to  some  extent  in 
frames  and  minor  parts.  In  aircraft  construc- 
tion it  has  so  far  been  the  chief  material  of  construction, 
though  attempts  are  now  being  made  to  replace  it  with 
light  metal.  The  chief  problems  in  connection  with  woods 
used  in  the  automotive  industry  have  to  do  with  the  pro- 
curement of  sufficient  stocks  of  faultless  material ;  the  sub- 
stitution of  other  grades  for  the  woods  commonly  used 
for  certain  purposes,  in  case  of  a  shortage  in  the  supply; 
seasoning  or  drying,  storing,  working,  protecting  against 
decay,  etc.  Most  of  the  experimental  or  research  work  on 
wood  is  being  done  at  the  Forest  Products  Laboratory, 
Madison,  Wis.,  an  institution  now  in  its  twelfth  year. 
The  Laboratory  did  very  effective  work  in  connection  with 
problems  of  aircraft  construction  during  the  war  and  has 
also  published  much  material  on  the  use  of  wood  in  auto- 
mobiles. 

One  of  the  latest  problems  taken  up  by  the  Laboratory 
is  that  concerning  the  conditioning,  finishing  and  protect- 
ing of  wood.  A  preliminary  meeting  of  representatives  of 
interested  organizations  was  held  at  Madison  on  May  3, 
at  which  it  was  decided  to  form  a  permanent  organization 
by  July  1  and  to  devise  ways  and  means  for  carrying  out 
the  research.  Although  no  automobile  organization  was 
represented  at  the  preliminary  meeting,  it  is  believed  that 
the  automotive  industry  will  be  interested  and  will  support 
the  undertaking.  A  certain  amount  of  work  along  the  line 
indicated  has  already  been  done  at  the  Laboratory,  tests 
having  been  made  of  the  rate  of  moisture  absorption  by 
wood  when  protected  by  different  coatings.  The  research, 
when  its  results  are  published,  no  doubt  will  drive  home 
the  fact  that  the  object  in  painting  wooden  structures  and 
articles  is  to  keep  moisture  out  of  the  pores  of  the  wood 
and  thus  prevent  its  decay. 

A  number  of  specific  researches  have  been  conducted 
which  are  of  very  direct  importance  to  the  automotive 
industry.    A  survey  of  the  most  important  of  these  follows. 

For  use  in  automobile  bodies  ash  has  always  been  con- 
sidered the  most  desirable  wood.  It  combines  the  proper- 
ties of  moderate  weight,  easy  workability,  high  degree  of 
toughness,  and  comparative  freedom  from  warping.  On 
account  of  the  high  price  of  ash,  however,  other  woods 
are  replacing  it  in  all  but  the  most  expensive  cars. 

The  following  description,  prepared  by  the  Forest  Prod- 
ucts Laboratory,  gives  some  of  the  advantages  and  dis- 
advantages of  the  substitute  woods  as  compared  with 
forest-grown  ash  for  automobile  construction: 

Maple. — Hard  maple  is  used  for  sills  in  many  cars,  and 
in  some  for  the  framework  of  the  body  and  even  the  floor 
and  running  boards.     Maple  is  fully  as  strong  and  stiff 


as  a  beam  or  post  as  white  ash,  but  is  not  as  shock-resist- 
ant. It  is  usually  cheaper  than  ash  and  runs  more  uniform 
in  strength.  Maple  warps  very  little,  in  this  respect  being 
superior  to  elm.  On  the  other  hand,  maple  is  more  difficult 
to  season  without  checking  than  ash  or  elm,  and  it  is  said 
not  to  hold  screws  so  well  in  motor  car  bodies.  On  account 
of  the  smooth,  fine  texture  of  maple,  paint  and  enamel 
rub  off  it  more  easily,  especially  on  curved  surfaces  which 
receive  considerable  wear,  than  off  birch,  which  is  slightly 
more  porous.  Because  of  its  smooth  wearing  qualities  and 
comparative  freedom  from  slivers,  maple  is  preferred  to 
all  other  woods  for  the  floors  of  delivery  trucks. 

Elm. — The  principal  use  of  elm  is  for  frames,  seat  backs, 
and  doors ;  very  little,  if  any,  is  used  for  sills.  White  elm 
is  preferred  to  rock  elm,  except  for  some  of  the  bent  parts, 
because  it  is  more  easily  worked  and  is  less  subject  to 
warping.  For  the  same  reasons  lumber  from  old  white 
elm  trees,  usually  called  "gray  elm,"  is  preferred  to  that 
from  younger  or  vigorously  growing  trees.  Old  white  elm 
is  not  so  strong  or  tough  as  ash,  on  the  average,  but  it 
varies  less  in  strength  than  ash,  especially  that  which 
comes  from  the  southern  swamps. 

Birch. — Yellow  birch  is  a  close  rival  of  maple.  It  is  used 
for  sills,  framework  and  many  minor  parts.  It  is  said  to 
hold  the  paint  better  than  maple  on  exposed  parts. 

Hickory. — The  true  hickories  are  used  almost  exclusively 
for  spokes  and  felloes.  The  pecan  hickories,  which  are 
somewhat  inferior  as  a  class  to  the  true  hickories,  might 
be  used  in  body  construction,  although  their  hardness  and 
tendency  to  twist  would  perhaps  prove  a  serious  drawback. 

Red  Gum. — Red  gum  is  too  weak  and  soft  for  the  sills 
and  other  major  parts  of  the  frame,  but  is  used  for  floor 
boards,  seat  risers,  and  other  minor  parts.  One  of  the 
principal  drawbacks  to  the  use  of  gum  is  its  tendency  to 
warp  with  changes  in  moisture  content.  Quarter-sawed 
gum  gives  less  trouble  in  warping  than  plain-sawed  gum. 

Oak. — In  automobile  construction  no  distinction  is  made, 
as  a  rule,  between  the  different  species  of  oak  or  even 
between  the  red  oak  and  white  oak  groups.  In  truck  bodies, 
oak  is  one  of  the  leading  woods,  being  used  for  sills,  cross 
sills,  frames,  floors,  and  stakes.  In  passenger  cars  oak 
is  rarely  used  for  the  frame  or  sills.  Wormy  oak  is  used 
for  running  boards,  floor  boards,  and  seats,  and  some  sound 
oak  for  instrument  boards  and  battery  boxes.  Top  bows 
are  made  almost  exclusively  of  oak,  second  growth  being 
preferred. 

Southern  Yellow  Pine. — Under  this  heading  are  in- 
cluded longleaf,  loblolly,  shortleaf,  and  some  of  the  minor 
southern  pines.  These  have  been  found  adaptable  for 
running  boards,  floor  boards,  seat  boards,  and  a  number 
of  small  parts  in  the  seats  and  frames. 
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Other  Species. — Cottonwood  is  used  for  dashboards  of  Bent  wood  is  used  in  automobile  construction  in  at  least 
passenger  cars  and  the  boxes  or  bodies  of  trucks.  Syca-  two  forms — wood  wheel  felloes  and  steering  wheel  rims, 
more,  beech,  basswood,  yellow  poplar,  cucumber,  tupelo.  To  render  wood  pliable  for  bending  requires  both  heat 
gum,  chestnut,  Douglas  fir,  and  western  yellow  pine  have      and  moisture. 

also  entered  into  car  body  construction  to  a  small  extent.  Experiments  that  were  made  at  the  Forest   Products 

„  .        .      T*  c  r^  Laboratory  indicate  that  enough  moisture  should  be  ira- 

Seasoning  by  Means  of  Ozone  parted  to  the  wood  to  saturate  the  cell  walls,  which  ordi- 

According  to  a  recent  issue  of  Journee  Industrielle,  narily  means  from  20  to  30  per  cent  moisture  content. 
Monsieur  Otto,  professor  at  the  Sorbonne,  has  invented  a  The  pliability  of  wood  apparently  increases  quite  rapidly 
process  for  seasoning  timber  by  the  use  of  ozone  which  with  increase  of  temperature.  Very  high  temperatures, 
accomplishes  in  twenty  days  what  otherwise  takes  sev-  such  as  accompany  steam  under  pressure,  however,  are 
eral  years.  The  wood  is  subjected  to  the  action  of  a  cur-  not  advisable,  since  they  render  the  wood  brash ;  in  fact, 
rent  of  air  containing  a  certain  percentage  of  ozone.  A  boiling  for  any  length  of  time  permanently  reduces  the 
micrographic  examination  made  by  the  laboratory  of  the  strength  and  toughness  of  wood  to  small  fractions  of  their 
Conservatoire  des  Arts  et  Metiers  is  reported  to  show  that  normal  values, 
samples    of    oak    and    walnut  Freshly  cut  stock  is,  of  course,. 

which  had  been  treated  by  the     ■• •     thoroughly  saturated  and  needs 

Otto    process    show   the    same  -  no  additional  moisture.     Only 

characteristics  as  seasoned  -^^ttt^      i  x-  a*  j         i?  heat    is    required    to    produce 

wood.    The  treatment  does  not  rp  HE  relative  properties  and  performance  flexibility.      If   the    stock    has 

change  the  color  of  the  wood.  \.  «^,  7«^  and  metal  wheels  has  been  the  ^^.^^  ^/^  ^  ^  .^  ^..^^ 

The  process  is  being  worked  by  ^^^       a  '"f-''^  ^         ^      growth  in  closed  ^^^^  ^  uniformly  low  moisture 

a  French  company,  which  has  ^^^^  production  has  made  wood  of  growing  ^^^^ent    throughout,    probablv 

constructed  works  at  Seregno,  Importance.     The  researches  which  are  be-  ^^  ^^  ^.         ^^^^     g^^^^^  ^^^^_ 

near    Milan,   and   will   shortly  ^^^  ""f  ^  ^"  connection  with  wood  products  ^.^^  .^^^  ^^^  ^^^.^.^^  ^^  ^ 

build  new  works  in  the  neigh-  ^^^    «/.   Practical   value   to    the    automotive  considerable  amount  of  moist- 

borhood  of  Paris.  ^^^^  .  *^®\.  ,  j.^  ^^      i,  ^  ure  before  it  is  in  proper  con- 

The   comparative   merits    of  This  article  sums  up  the  results  of  recent  ^-^j^^    f^^    bending       If    the 

the  different  species  in  the  four  ft"^^f  a^?  shows  their  direct  application  ^^^^^  ^^^  ^^^^  ^^^  ^  ^^^^^^ 

properties   most   important   in  ?»  automotive  practice     The  facts  are  given  pg^j^^^  ^^e  interior  part  mav 

automobile    construction    are  '")  ^"^^  f''™'.^''  that  you  can  get  a  clear  ^^  ^^  ^  ^^^^  moisture  content, 

given   in   the   following   table,  Picture  of  the  important  developments  in  the  ^.^ije  the  exterior  surfaces  are 

the   strength    of    forest-grown  ^^udy  of  wood  as  applied  to  automotive  uses.  ^^^^^  ^^      ^^^^   ^^^^^   ^^^^^ 

white  ash  being  taken  as  100.  the  addition  of  sufficient  mois- 

Actual  strength  values  of  these     ■ ■ ■■ ■ ■ ture  to  bring  each  part  of  it  up 

species  are  to  be  found  in  De-  to  about  25  per  cent, 

partment  of  Agriculture  Bulletin  556,  "Mechanical  Proper-  Condensation  of  the  steam  may  not  furnish  sufficient 
ties  of  Woods  Grown  in  the  United  States":  water  if  the  stock  is  very  dry;  in  this  case  the  addition  of 

^^^^StK^ScT^Ti^N  P^E^f CE^  ^Tr  "^^  wo^ufdTetyaSe^^^^^^                           stamrou^b 

^TRFN^TH    OF    FORFST  PROWN  ^^*^^  ^^"   ^"'^""   '^^   ^"^"^  thoroughly   wet.      Pressure 

blKl^NGlH    01^     FOKEbT-GROWN  ^^^^^  probably  adds  very  little  if  any  to  the  moisture 

WHITE  ASH  content. 

Strength  Shock 

as  a  beam  Stiff-    resisting       Hard-  Steaming  of  Vehicle  Stock  During  Kiln  Drying 

Species  or  post  ness       ability        ness 

Hardwoods  Saturated  steam  as  a  means  of  alleviating  the  tenden- 

Ash,  white,  forest  grown  100.0  100.0  100.0  100.0  cies  of  green  lumbei    to  honeycomb  in  the  kiln  has  for 

Ash,  black    71.3  79.3  90.1  62.3  some  time   been   successfully   applied   in   the   commercial 

Ash,  white,  second  growth  122.5  117.6  119.6  118.9  drying  of  heavy  vehicle  stock.     So  far  the  treatment  has 

Basswood    59.1  80.6  40.5  29.6  been  confined  to  straight  stock.    The  contention  has  alwavs 

mrct  ydlow-::::::::;;..1048  ntl  120.6  8O.9  ^r  '^''  ^ent  ^t^^^,  ^^^5  ^'  ''^^'^  ^^°"^^  not  be  steamed 

Chestnut   66.0  71.9  53  4  49  2  after  removal  from  the  form,  experience  indicating  that 

Cottonwood*  ..*..'...*.'.'.' .'  60.6  79.0  54.3  35.3  stock  so  treated  would  tend  to  straighten  out  to  its  original 
Cucumber  85.4  112.4  76.7  54.9  shape.  The  kiln-drying  of  heavy,  bent  rims  has  been  car- 
Elm,  rock  or  cork 98.8  92.9  140.5  101.6  ried  on,  therefore,  without  resorting  to  steaming  to  remove 

Elm,  white  79.2  79.5  89.5  57.1  case-hardening  and  other  defects  of  dr\'ing. 

Gum,  red    80.7  91.5  75.5  59.0  Recent  experiments  conducted   under  the   direction   of 

g?a;>^Sr pe^r.""". ; ;  ^\i    Zl    iS?    Jol    *!-^  ^°'-^=' fr'^^'l  "^TTV  ""ri  ^'T  "■^*  '^"""r 

Hickories,  true    126.6  120  2  173  9  150  4  steaming  of  hea\T,  bent  vehicle  stock  results  in  a  consider- 

Maple,  red   ... .. '. . .'  90.0  10l!2  78!7  75  4  ^^^^   improved   product,   and   that   the   operation   can   be 

Maple,  silver   66.9  68.5  71.7  64^3  accomplished  without  serious  effect  upon  the  curvature. 

Maple,  sugar  104.7  105.9  90.5  103.0  Careful  judgment  is  necessary,  however,  as  it  is  a  very 

Oaks,  all  kinds    92.6  101.3  94.9  104.5  easy  matter  to  ruin  the  entire  charge  by  too  severe  treat- 

ir'oplar,  yeUow    67.3  93.8  41.5  37.9  ment.    This  steaming  has  been  done  at  high  temperatures 

Fir,  DouglaT,  Pac.  Coast.  95.7  122.1  59.9  58  3  i^l\^^fr.  *""  ^t^  "^^f  ^^^'?   ^""^  t'^'"  '^"""i  ?^"°^'   ^°"^" 

Pine,  loblolly  93.7  105.6  710  60  0  ^^®  hours),  the  temperature  and  time  varying 

Pine,  long  leaf 112^2  122.1  77.7  74  g  according  to  the  requirement  of  the  case. 

Pine,  shortleaf 94.1  100.6  69.7  64  0  '^^^  method  was  given  a  rather  severe  test,  being  tried 

Pine,  western  white 75.5  99.7  53!8  37!o  ^rst  on  56-in.  oak  rims  and  later  on  60-in.  artillerv  wheel 

Pine,  western  yellow  . . .  67.0  75.6  42.9  41.0  stock.     From  kiln  charges  totaling  about  2400  pieces,  the 

topruce,   bitka    69.5  94.1  63.3  44.9  losses  attributable  to  kiln-drying  were  only  2  per  cent. 
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Highway  Research  Brings  Economical 

Transportation 

Proper  road  location  reduces  construction  and  operating  costs.  Mainte- 
nance studies  in  progress.  Knowledge  of  subsoils  increasing.  Test  roads 
give  help  for  future  building.  Construction  economy  through  study  of 
methods.  Activities  coordinated  by  Advisory  Board  on  Highway  Research. 

By  W.  K.  Hatt* 


HIGHWAY  research  must  be  conducted  in  a  somewhat  critical  mood.     The  impression  prevails  that  a  large 
part  of  our  present  data  is  unreliable  partly  because  they  have  been  obtained  under  conditions  vv^hich  no 
longer  prevail,  and  partly  because  the  data  are  misleading  without  the  knowledge  of  underlying  conditions. 
Hearsay  evidence,  rumors  and  propaganda  are  not  wanting.     Unproven  statements  should  be  eliminated.     Mere 
argument,  unsupported  by  facts,  must  be  disregarded,  and  final  decisions  based  upon  authoritative  and  vital  data. 


THERE  is  an  important  service  to  be  rendered  by  the 
highway  engineer  in  so  locating  his  road  that  the  cost 
of  operation  will  be  reduced,  these  costs  including  fixed 
charges,  depreciation,  replacement,  maintenance  of  vehicle 
and  road,  etc.  Professor  T.  R.  Agg  of  Iowa  State  College 
has  accumulated  a  large  amount  of  very  carefully  deter- 
mined data  in  connection  with  the  work  of  the  Engineer- 
ing Experiment  Station  of  the  Ck)llege,  and  he  is  also 
directing  work  in  New  England  in  which  Harvard  Uni- 
versity, Yale  University,  Massachusetts  Institute  of  Tech- 
nology, Bureau  of  Public  Roads,  United  States  Army,  So- 
ciety of  Automotive  Engineers  and  the  highway  commis- 
sions of  Massachusetts  and  Connecticut  are  co-operating. 

Maintenance 

Maintenance  costs,  one  of  the  most  important  elements 
entering  into  the  economics  of  highway  construction,  have 
in  the  past  not  been  properly  determined  and  allocated. 
The  choice  of  the  type  of  road  depends  greatly  upon  such 
data.  Something  more  is  needed  than  a  total  cost  of  main- 
tenance from  fence-to-fence  or  from  shoulder-to-shoulder. 
We  should  know  the  cost  arising  from  the  surface  itself, 
and  whether  this  was  a  replacement  or  the  result  of  a  mis- 
fit of  the  type  to  traflSc  conditions.  The  Bureau  of  Public 
Roads  will  require  a  report  on  maintenance  costs  on  all 
federal  aid  projects  according  to  a  standardized  system  of 
accounting.  In  the  course  of  time  reliable  maintenance 
data  may  be  secured.  In  the  meantime  much  can  be 
Jearned  from  specific  cases,  particularly  in  those  counties 
where  foresighted  individuals  have  properly  analyzed 
maintenance  costs. 

Maintenance  of  roads  must  assume  a  larger  importance 
as  the  construction  program  becomes  more  complete.  A 
great  deal  of  experimentation  and  research  is  needed  to 
fix  upon  the  correct  theory  of  maintenance  of  the  various 
classes  of  roads.  An  interesting  experiment  in  the  main- 
tenance of  a  wide  gravel  road  under  the  direction  of  Mr. 
A.  R.  Hirst  of  Wisconsin  shows  the  possibility  of  useful 
research  in  this  line.  Here  a  layer  of  fine  gravel  is  main- 
tained on  the  surface  by  drags. 

The   Michigan   State   Highway   Department  has   under 
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way  an  interesting  experiment  to  determine  the  efficiency 
of  various  dust  preventives. 

Dr.  G.  E.  Ladd  of  the  Bureau  of  Public  Roads  has 
completed  a  report  upon  its  study  of  corrugations  in  gravel 
roads  in  eight  diflferent  states.  Contrary  to  the  general 
impression  of  drivers,  these  waves  which  have  been  so 
expensive  in  the  maintenance  of  roads  and  the  maintenance 
of  vehicles,  are  from  25  to  35  in.  in  length,  crest  to  crest, 
and  have  a  maximum  height  of  iy2  in.  unless  pitting  and 
ravelling  have  begun.  These  corrugations  develop  rapidly 
from  the  action  of  motor  vehicles  when  the  traffic  reaches 
400  cars  per  day.  Generally  in  gravel  roads  they  originate 
in  the  kick-back  of  surface  materials  arising  from  the 
spin  of  one  or  both  of  the  rear  wheels  as  they  descend 
from  a  bounce  over  some  obstacle  or  depression.  Spring 
action  has  undoubtedly  a  contributing  and  modifying  ef- 
fect. Engineers  are  not  agreed  upon  the  most  favorable 
materials  or  upon  the  effect  of  dust  preventives  to  prevent 
corrugations.  Planers,  drags  and  scrapers  are  used  to  cut 
down  and  erase  corrugations,  with  some  success.  Scari- 
fication and  subsequent  recompaction  by  traflftc  is  a  heroic 
treatment. 

The  problem  of  the  sand-clay  or  top-soil  road,  which 
must  furnish  the  main  transportation  for  large  regions 
of  the  South  Atlantic  states,  is  being  studied  in  Georgia 
and  North  Carolina.  Professor  C.  M.  Strahan  of  the 
University  of  Georgia  has  developed  data  that  serve  to 
define  the  per  cent  of  clay  and  coarse  sand  which  will 
render  thepe  roads  stable  under  a  traffic  which  they  can 
reasonably  be  expected  to  carry.  The  Bureau  of  Public 
Roads  and  the  North  Carolina  Highway  Commission  are 
also  investigating  this  type  of  road  to  determine  the  limit 
of  traffic  under  which  they  may  be  maintained,  and  a 
means  of  improving  and  extending  the  life  of  the  surface. 
In  one  experiment  broken  stone  is  rolled  in  the  surface  of 
a  sand-clay  road  to  serve  as  an  anchor  for  a  bituminous 
mat  subsequently  placed. 

IN  the  fields  of  economics  and  operation  but  few  refer- 
ences can  be  made  to  research  activities,  although  it 
must  be  said  that  there  is  a  live  appreciation  of  the  urgent 
necessity  of  early  studies.  In  the  field  of  design,  however, 
the  engineers  are  in  a  more  favorable  position,  because 
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the  fundamental  mechanical  principles  of  the  operation  of 
the  various  types  of  roads  are  being  defined  rapidly.  Of 
course  the  problem  is  simple  in  statement.  Given  the 
maximum  weight  and  volume  of  traffic;  to  provide  a 
road  of  sufficient  width  and  strength  to  carry  this  traffic 
over  the  existing  or  improved  subgrade.  The  solution 
must  depend  upon  the  characteristics  of  the  region,  and 
will  be  different  in  Arizona  and  Massachusetts.  Regional 
supplies  of  material  and  labor  and  climatic  conditions  cer- 
tainly influence  the  result.  The  main  problems  of  research 
lie  in  the  load,  the  mechanical  action  of  rigid  and  non- 
rigid  slabs  and  the  properties  of  the  subgrade. 

HE  highway  engineer  must  face  all  kinds  of  sub-soils, 
such  as  the  adobe  soil  of  California,  which  cracks  and 
swells  in  a  remarkable  way,  sufficiently  at  times  to  deform 
the  green  concrete  of  the  road  slab,  the  black  soils  of  Illi- 
nois, plastic  clays  and  gravel.  The  design  of  the  road  should 
be  related  in  some  manner  to  the  supporting  power  of  the 
soil.  A  large  volume  of  research  is  directed  to  the  study 
of   sub-soils  and   particularly 

to     determine     that     element      "" ' "" 

of  the  soil  which  determines 
its  properties  and  to  the 
treatment  of  sub-soils  by 
drainage  and  the  admixture 
of  chemical  additions.  The 
most  important  agencies  in 
this  field  are  the  Bureau  of 
Public  Roads,  the  Sub-Soil 
Committee  under  the  chair- 
manship of  General  T.  Cole- 
man Dupont,  organized  first 
as  a  committee  of  the  now 
inactive  Federal  Highway 
Council,  the  work  by  Pro- 
fessor Eno  of  the  Ohio  State 
University,  by  Clifford  Older 
of  the  Illinois  State  High- 
way Department,  by  the  Uni- 
versity of  California  and 
Dean  Marston  of  Iowa.  These 
researches  include  the  me- 
chanical and  ultimate  analysis 


^-iiDted,  after  carrying  3,500,000  tons,  on  account  of  the 
failure  of  some  of  the  weaker  sections.  No  substantial 
surface  wear  of  the  concrete  is  observed.  Arrangements 
are  made  for  replacing  these  and  continuing  the  tests  until 
the  stronger  sections,  viz.  those  with  inverted  curb,  are 
broken.  This  test  has  already  decided  the  policy  in  choos- 
ing types  of  pavements  in  Arizona.  The  Pittsburg  test 
road,  which  has  cost  in  the  neighborhood  of  $200,000,  will 
repay  many  times  the  cost  of  its  construction  in  the  value 
of  the  information  furnished.  This  test  was  originated 
by  a  private  corporation  but  may  be  continued  by  the 
State  of  California  and  the  U.  S.  Bureau  of  Public  Roads. 
The  Bates  test  road  in  Illinois,  after  passing  through 

THE  highway  engineer  must  face  all  kinds  of  sub-soils,      almost  two  years  of  exposure  to  climatic  changes,  is  now 
such  as  the  adobe  soil  of  California,  which  cracks  and      being  loaded  to  destruction  with  motor  trucks.     In  this 

road  various  types  of  pavement  embodying  weak  and 
strong  concrete,  thick  and  thin  sections,  brick  and  bitumi- 
nous covers,  present  a  wide  range  of  type. 

The  experiments  of  the  Bureau  of  Public  Roads  at  Wash- 
ington wherein  slabs  of  various  design  are  subjected  to 

impact  tests,  which  have  been 

'"" ' ' ' '     connected  up  with  the  service 

blows  from  truck  traffic,  have 
disclosed  some  fundamental 
principles  of  subgrade  and 
pavement  resistance. 

Results  are  now  appearing 
from  the  experimental  con- 
crete highway  2  miles  long 
constructed  in  Alexandria 
County,  Virginia,  under  the 
direction  of  the  U.  S.  Bureau 
of  Public  Roads.  The  road 
presents  sections  of  various 
thicknesses  and  shapes,  with 
various  reinforcement. 

The  experimental  road,  cir- 
cular track  on  concrete  base 
with  bituminous  top,  has  been 
built  by  the  U.  S.  Bureau 
of  Public  Roads  at  the  Ex- 
perimental Farm,  Virginia. 
Various  combinations  of  bi- 
tuminous tops  are  to  be  tested 
of  soils,  instruments  for  de-      under  the  action  of  a  truck 
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GST  discussions  of  highway  construc- 
tion are  so  highly  technical  that  the 
automotive  executive  isn't  much  interested 
in  them.  They  are  of  interest  only  to  the  ex- 
pert engaged  in  road  building  work. 

But  future  car  and  truck  sales  are  so 
strongly  dependent  upon  properly  con- 
structed and  properly  maintained  highways 
that  every  executive  in  the  automotive  in- 
dustry is  really  concerned  very  deeply  in  the 
progress  of  highway  research  studies. 

Consequently  we  have  asked  Prof.  W.  K. 
Hatt,  Director  of  the  Advisory  Board  on 
Highway  Research,  to  tell  the  story  of  high- 
way research  in  a  brief  human  way  that  will 
give  you  the  essential  information  in  inter- 
esting readable  form.  The  accompanying 
article  is  the  result  of  that  request.  Read  it 
and  see  if  you  don't  think  Professor  Hatt  has 
accomplished  just  what  was  requested. 


termining  bearing  power  and 

study  of  water  movement  and  consequent  volume  changes. 
Studies  are  also  under  way  in  the  Bureau  of  Public  Roads 
for  the  protection  of  the  shoulders  and  other  means  to  pre- 
serve the  moisture  content  of  the  sub-soil  more  uniform.  In 
California  the  soil  is  improved  by  mixing  in  coarse  aggre- 
gate. In  some  states  a  layer  of  tarred  paper  is  placed  in 
the  sub^soil  to  prevent  the  entrance  and  egress  of  water 
which  it  is  thought  results  in  harmful  volume  changes  of 
the  concrete  slab.  When  the  studies  under  way  are  com- 
plete we  should  have  within  the  year  a  fairly  satisfactory 
account  of  the  action  of  sub-soils,  the  means  of  testing  them 
and  the  implication  which  the  data  carry  into  the  field  of 
design.  It  is  Mr.  Older's  observation  that  in  the  case  of  the 
soils  of  Illinois  there  is  practically  no  supporting  power  un- 
der expected  conditions,  and  that  therefore  the  concrete 
slab  must  be  designed  as  an  overhanging  cantilever  with 
the  load  at  the  corner  of  the  slab.  The  Bureau  of  Public 
Roads  has  treated  some  sub-soils  by  the  admixture  of  addi- 
tional materials  such  as  Portland  cement  which  apparently 
renders  a  plastic  clay  granular  in  its  nature  and  destroys 
the  plasticity.  Experiments  are  under  way  by  the  Cali- 
fornia State  Commission  on  various  methods  of  treating 
adobe  sub-soils. 

The  Pittsburg,   California,  test  road,   including  twelve 
different  designs  of  concrete  road  slabs,  has  been  inter- 


which  is  guided  mechanically. 
A  portion  of  this  track  4  ft.  wide  will  be  surfaced  with 
concrete  containing  various  aggregates  to  determine  their 
resistance  to  wear. 

There  are  several  roads  built  containing  variations  in 
aggregate  or  reinforcing  as  part  of  state  systems,  the  data 
of  which  are  at  present  being  compiled. 

THE  Bureau  of  Public  Roads  is  co-operating  with  the 
Asphalt  Association  in  studying  the  causes  of  waving 
of  asphalt  pavements.  A  large  number  of  samples  have 
been  secured  from  Washington,  Baltimore,  New  York, 
Philadelphia  and  Detroit  for  laboratory  study. 

These  researches  in  Washington,  Illinois  and  California 
are  surrounded  with  highly  advanced  technique  and  pro- 
duce data  which  will  be  of  general  value  in  engineering 
design.  When  the  results  are  gathered  together  and  ana- 
lyzed it  is  expected  that  engineers  can  intelligently  design 
stiff  slabs  to  carry  a  specified  load  over  a  determined  sub- 
grade.  These  researches  alone  probably  involve  an  ex- 
penditure of  three-quarters  of  a  million  dollars,  a  sum 
of  minor  importance  in  view  of  the  hundreds  of  millions 
of  dollars  to  be  expended  in  the  construction  of  such 
roads. 

The  last  word  has  not  yet  been  said  on  the  policy  of  re- 
inforcing concrete  roads.     One  extreme  is  a  thick,  heavy 
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slab,  massive  enough  to  withstand  such  loads  as  are  found 
in  the  state  of  Washington,  viz.  20  tons  of  logs ;  the  other 
extreme  is  a  thin  flexible  slab  which  will  deform  under  a 
load  or  under  the  action  of  frost  and  be  brought  back  to 
its  primitive  shape  by  the  elasticity  of  the  reinforcing 
steel.  No  doubt  the  adjustment  in  this  respect  would  be 
determined  by  the  condition  of  supply  of  materials  and 
by  a  comparison  of  the  maintenance  costs  of  heavy  concrete 
roads  and  thinner  reinforced  roads.  The  amount  of  re- 
inforcing now  generally  used  is  only  sufficient  to  hold 
together  the  broken  sections  of  the  concrete  slab.  Re- 
search is  needed  to  determine  the  amount  of  reinforcing 
which  will  be  really  effective  under  the  various  regional 
conditions  of  this  country.  The  results  of  the  Pittsburg 
tests  point  to  the  value  of  massive  plain  sections  with 
stiffened  edges  under  the  conditions  there  obtaining. 

It  would  seem  that  in  the  rapid  development  of  other 
types  of  roads  the  experimental  study  of  brick  roads  has 
been  somewhat  neglected,  and  we  should  welcome  the 
efforts  of  the  National  Association  of  Paving  Brick  Manu- 
facturers to  promote  research  comparable  to  that  now 
being  applied  to  other  types  of  construction.  Favorable 
reports  have  been  received  from  inspection  of  brick  roads 
filled  with  bitumen  and  supported  on  a  rolled  stone  base 
in  Ohio.  The  limits  of  this  paper  will  not  permit  the 
further  discussion  of  types  of  roads. 

Construction 

A  RESEARCH  into  the  efficiency  of  the  operations  of 
concrete  mixers  is  much  needed  and  also  a  further 
study  of  the  product  of  central  mixing  plants. 

The  field  of  research  on  the  fundamental  principles  of 
materials  and  on  standardization  of  tests  has  been  occupied 
for  a  great  many  years.  These  researches  are  well  fitted 
to  the  ordinary  university  laboratory  and  are  numerous. 
It  is  not  within  the  scope  of  this  paper  to  mention  them. 
Perhaps  special  mention  may  be  made  of  the  following 
without  doing  injustice  to  the  large  number  of  devoted 
and  able  experimenters. 

The  work  of  Prof.  Duff  A.  Abram's  of  the  Lewis 
Institute  has  made  it  now  possible  for  expert  testing  en- 
gineers to  duplicate  tests  of  concrete  cylinders  in  the 
laboratory  with  very  close  agreement.  However,  field 
tests  of  concrete  cylinders  scatter  very  widely  even  when 
they  are  made  with  great  care  by  trained  operators.  At 
present  it  may  be  asked,  if  field  tests  of  concrete  cylinders 
in  compression  are  indices  of  the  concrete  in  the  road? 


Are  such  tests  a  suitable  basis  for  contractual  relations? 
The  practice  of  cutting  cores  from  the  hardened  concrete 
roads  is  common,  but  the  returns  are  not  sufficient  to  allow 
judgment.  The  work  of  the  Pennsylvania  Highway  Com- 
mission, the  Illinois  Highway  Commission,  the  University 
of  Illinois  and  the  Maryland  Highway  Commission,  when 
brought  together,  will  throw  light  upon  this  question. 

Survey  of  supplies  of  road  materials  by  which  bidders 
on  highway  construction  may  know  the  available  sources 
of  acceptable  material,  quarry  condition  and  freight  rates, 
such  as  are  conducted  by  the  Pennsylvania  and  North  Caro- 
lina State  Highway  Commissions,  result  in  an  easily  com- 
putable saving  of  money  to  the  States.  Mr.  I.  W.  Crum, 
testing  engineer  of  the  Iowa  Highway  Commission,  and 
Prof.  M.  0.  Withey  of  the  University  of  Wisconsin 
and  the  Purdue  University  Laboratory,  have  given  special 
attention  to  the  use  of  available  aggregates.  The  Kansas 
State  Agricultural  College  and  the  Texas  Highway  Com- 
mission are  both  active  in  the  field  of  development  of 
materials  of  construction. 

Road  Materials  Survey 

THE  work  of  Mr.  W.  L.  Schwalbe  in  the  study  of  con- 
sistency, at  the  University  of  Illinois,  is  likely  to 
prove  of  great  value.  At  Purdue  University  a  survey  of 
road  materials  in  the  State  is  under  way,  and  also  studies 
of  the  test  for  surface  hardness  of  concrete. 

The  ability  of  plain  concrete  to  withstand  reversed  and 
repeated  stresses  is  being  investigated  at  the  University 
of  Maryland  by  Dean  A.  N.  Johnson,  who  has  devised  a 
machine  that  will  bend  beams  2/100  of  an  inch  at  the 
rate  of  200  times  each  minute.  The  Illinois  Highway 
Commission  and  Purdue  University  are  also  experiment- 
ing in  this  field.  Indications  are  that  repeated  loads  below 
50  per  cent  of  the  ultimate  once-applied  load  can  be  applied 
hundreds  of  thousands  of  times  without  resultant  failure 
of  the  concrete. 

A  little  later  the  Research  Council  will  expect  to  issue  the 
results  of  a  Census  of  Research  in  which  the  many  valuable 
studies  under  way  in  the  Experiment  Stations  of  the  vari- 
ous State  universities  will  be  listed  and  described.  It  is 
difficult  to  maintain  a  few  of  these  investigations  in  a 
paper  of  this  kind  without  doing  injustice  to  the  large 
number  of  devoted  research  workers. 

Research  upon  structures  such  as  highway  bridges  can 
only  be  mentioned  because  the  limits  of  space  have  already 
been  exceeded. 


Cobalt  Steel  for  Permanent  Magnets 


H 


TAGAKI  and  K.  Honda  have  made  researches  on 
.  alloy  steels  for  permanent  magnets.    These  are  called 

1600 


1200 


800 


f  400 

z 
o 

P      0 
u 

§400 


800 
1200 


1600 


1000  a0O600   40O2O0O      700    400600600  1000 
FIELD  STRENGTH 'H; 


K.  S.  steels  and  their  composition  varies  between  the  fol- 
lowing limits:  Carbon,  0.4  and  0.8  per  cent;  cobalt,  30-40 
per  cent;  tungsten,  5-9  per  cent;  chromium,  1.5  to  3  per 
cent.  These  steels  are  quenched  at  950  deg.  C.  (1740 
deg.  Fahr.)   in  oil. 

Samples  of  this  steel  were  placed  in  a  magnetic  field 
having  a  strength  of  1500  gausses ;  they  showed  a  rema- 
nent magnetism  varying  between  920  and  620  c.g.s.  units. 
Their  coercive  force  varied  between  226  and  257  gausses 
and  is  approximately  thrice  as  great  as  that  of  the  best 
tungsten  steel.  Fig.  1  shows  the  hysteresis  curve  of  one 
of  these  samples  which  was  in  the  form  of  a  cylinder 
20  cm.  (8  in.)  long  and  5  mm.  (0.2  in.)  diameter.  The 
energy  absorbed  by  hysteresis  in  one  cycle  is  approx- 
imately 909,000  ergs,  while  with  the  best  tungsten  steel 
it  would  have  been  290,000  ergs.  The  experiments  and 
their  results  are  described  in  The  Physical  Review  for 
December,  1920. 
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Non- Ferrous  Metal  Research  Affects 
Design  of  Small  Automotive  Parts 

New  coefficient  of  expansion  determined  for  nickel.  Properties  of  monel 
metal  examined.  Research  shows  best  flux  for  use  in  brazing  \vith  high- 
melting  point  brass.  Bureau  of  Mines  and  Institute  of  Metals  to  collabo- 
rate for  non-ferrous  metal  research.    Bureau  of  Standards  active. 


FEW  of  the  non-ferrous  metals,  other  than  the  light 
metals  and  alloys,  are  used  in  the  automotive  in- 
dustry to  any  great  extent.  Many  automobile  parts 
that  were  formerly  made  of  brass  and  bronze  are  now 
made  of  steel,  the  development  of  metal  pressing  and 
forging  and  of  rust-proofing  processes  having  made  the 
use  of  the  cheaper  metal  practicable.  Copper  is  used  to 
a  certain  extent  in  tubing  and  in  radiator  cores  and 
exclusively  for  the  current-carrying  parts  of  electrical 
equipment. 

Brass  is  sometimes  used  for  radiator  cores  and 
tanks,  as  well  as  for  carbureter  bodies,  lubrication 
and  other  small  fittings  and  for  some  brackets.  Bronze 
is  used  for  worm  wheels  and  pump  impellers,  babbitt  or 


white  metal  for  all  engine  bearings,  tungsten  for  vibra- 
tor contacts,  nickel  for  spark  plug  electrodes  and  monel 
metal  for  float  valves.  Considerable  research  work  has 
been  carried  on  in  connection  with  bearing  metals, 
mainly  with  a  view  to  the  use  of  lead  as  an  element  of 
the  alloy,  but  most  of  this  seems  to  have  been  of  a  com- 
petitive nature  and  is  not  at  present  available  for  pub- 
lication. 

In  addition  to  the  non-ferrous  alloys  used  as  materials 
of  construction  in  the  automotive  industrj'  there  are  the 
heat  resisting  alloys  which  are  largely  used  in  crucibles 
for  heat  treatment  and  which  have  also  been  adapted  to 
use  in  poppet  valves.  Research  along  this  line  is  also 
going  on  constantly. 


Thermal  Expansion  of  Commercial  Nickel 


THE  thermal  expansion  of  nickel  is  of  particular  in- 
terest, for  the  reason  that  the  electrodes  of  spark 
plugs  are  made  frequently  of  almost  pure  nickel,  and  as 
the  central  electrode  is  embedded  in  the  porcelain,  the 
latter  is  apt  to  crack  if  there  is  too  great  a  difference  in 
the  heat  expansion  of  the  nickel  and  the  porcelain.  In 
view  of  this  fact  the  Bureau  of  Standards  has  recently 
made  a  redetermination  of  the  coeflficient  of  expansion  of 
nickel.  The  results  are  embodied  in  Scientific  Paper 
No.  426,  of  which  Wilmer  H.  Scuder  and  Peter  Hidnert 
are  the  authors. 

It  appears  that  the  first  determination  of  the  heat 
expansion  coefficient  of  nickel  was  made  by  Fizeau  in 
1869  and  yielded  the  value  0.00001279  at  40  deg.  C. 
Thirty  years  later  Tutton  made  nine  individual  determi- 
nations and  found  that  between  6  and  121  deg.  C.  the 
expansion  coefficient  may  be  represented  by  the  equation 

0.00001248  —  0.0000000148  t  or  10-^  (1248  —  1.48  t) 
Holborn  and  Day  found  that  nickel  undergoes  a  trans- 
formation at  about  300  deg.  C,  and  as  a  result  the  test 
bar,  which  at  the  beginning  was  482.6  mm.  long  at  0  deg. 
C.  was  approximately  0.02  mm.  shorter  at  the  conclusion 
of  the  tests. 

In  the  investigation  at  the  Bureau  of  Standards  deter- 
minations were  made  on  the  thermal  expansions  of  ten 


different  samples  of  con  oiercial  nickel  from  room  tem- 
perature to  about  600  deg.  C.  The  nickel  content  varied 
from  about  94  to  99  per  cent.  Five  samples  were  hot 
rolled  and  the  remaining  samples  were  hot  rolled  and 
then  annealed. 

The  results  showed  that  annealing  of  hot  rolled  nickel 
generally  increases  the  heat  expansion  coefficient.  The 
average  coefficients  between  25  and  300  deg.  C.  for  the 
samples  containing  98.76  to  99.06  per  cent  of  nickel  are 
14.4  X  10~'  for  the  hot  rolled  and  14.5  X  lO"*  for  the 
annealed  specimens.  For  the  range  from  25  to  600  deg.  C, 
the  coefficients  of  the  five  hot  rolled  samples  var\'  from 
14.9  X  10"~"  to  15.6  X  10-'  and  for  the  five  annealed 
specimens  from  15.4  to  15.7  X  10~*.  These  coefficients 
are  considerably  greater  than  those  which  the  bureau 
has  found  to  apply  to  porcelains  used  in  spark  plugs. 

The  average  coefficient  of  expansion  of  the  ten  samples 
between  25  and  100  deg.  C.  varies  between  12.9  X  10~* 
and  13.5  X  10~".  These  coefficients  are  approximately 
10  or  20  per  cent  greater  than  those  of  ordinary  steel  for 
the  same  range. 

On  cooling  from  the  maximum  temperature  of  600 
deg.  C.  to  room  temperature  the  observations  were  gen- 
erally slightly  below  the  heating  curve,  so  that  after  the 
thermal  expansion  tests  the  specimens  were  generally 
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slightly  shorter  than  before  the  tests.    This  corroborates     periments  of  Harrison  showed  that  nickel  wire  in  each 
the   experiments   of  Holborn  and  Day,  though  the  ex-     case  returned  to  its  original  length  after  heating. 


Heat  Expansion  of  Monel  Metal 


MONEL  metal  is  a  natural  alloy  containing  approxi- 
mately 67  per  cent  nickel,  28  per  cent  copper  and  5 
per  cent  of  other  elements  such  as  iron,  manganese,  silicon, 
etc.  The  Bureau  of  Standards  has  recently  made  deter- 
minations of  the  heat  expansion  coefficient  of  this  alloy. 
Measurements  were  made  on  ten  samples  from  room  tem- 
perature to  about  600  deg.  C.  Two  samples  were  cast 
and  three  were  hot  rolled.  The  remaining  five  specimens, 
of  the  same  compositions,  were  annealed  in  addition. 

The  expansion  curves  on  heating  were  found  to  be 
fairly  regular.  On  cooling,  the  observations  were  slightly 
below  the  heating  curves  in  most  cases.  The  average 
coefficients  for  the  range  from  25  to  300  deg.  are  all  prac- 
tically equal.  Above  300  deg.  there  are  some  marked 
differences.  For  instance,  one  sample  containing  2.22 
per  cent  of  lead  has  a  coefficient  of  expansion  of  20.6  X 
10~*  between  500  and  600  deg.  C,  whereas  another  sam- 


ple of  the  same  composition  but  annealed  at  1650  deg.  F. 
for  one  hour  had  a  coefficient  of  expansion  of  18.3  X  10~'* 
for  the  same  temperature  range.  In  most  cases  the  co- 
efficients of  the  annealed  and  unannealed  specimens  were 
about  equal. 

Monel  metal -contains  a  large  percentage  of  copper  and 
the  coefficients  of  expansion  of  this  metal  are  greater 
than  that  of  nickel  but  less  than  that  of  copper.  The 
samples  of  monel  metal  containing  lead  showed  the 
greatest  coefficient  of  expansion.  The  coefficient  for  all 
specimens  increase  with  the  temperature,  the  most  not- 
able increase  being  observed  in  the  case  of  the  leaded 
monel  metal,  from  13.9  X  10" °  for  25  to  100  deg.  C.  to 
20.6  for  500  to  600  deg.  C.  Between  200  and  300  deg.  C. 
the  coefficients  of  all  the  specimens  are  most  nearly  alike, 
the  minimum  being  15.5  X  1^— "  and  the  maximum  15.9 

X  lo-^ 


Dip  Brazing  with  High-Melting  Point  Brass 


AN  investigation  of  various  factors  in  brazing  has  been 
made  at  McCook  Field  and  the  results  so  far  ob- 
tained are  published  in  a  recent  issue  of  the  Air  Service 
Information  Circular.  The  particular  object  of  this 
research  is  to  determine  the  best  flux  for  use  in  brazing 
with  80  copper-20  zinc  brass,  to  determine  the  effect  of 
heat  treatment  on  brazed  joints,  to  develop  a  satisfac- 
tory method  of  brazing  with  80-20  brass,  to  ascertain  the 
relative  values  of  the  80-20  brass  and  an  alloy  consisting 
of  74  copper  20  zinc  and  6 
nickel  for  dip  brazing,  and  to 
ascertain  the  proper  brazing 
temperature  and  clearance  for 
this  method  of  brazing. 

The  round  specimens  which 
were  to  be  used  for  making 
the  butt  brazed  joints  were 
cut  in  the  middle  and  the  ends 
faced  off  true  in  the  lathe. 
These  specimens  were  left  ap- 
proximately 0.08  in.  oversize 
at  the  middle  before  brazing 
and  no  threads  were  cut  on 
the  ends  until  after  the  braz- 
ing operation.  In  order  to 
hold  the  two  parts  of  each 
butt  specimen  in  place  while 
brazing,  two  steel  strips,  or 
stays,  were  welded  to  opposite 

sides  of  the  specimen  by  means  of  the  acetylene  torch,  care 
being  taken  to  align  the  two  parts  s-j  nearly  as  possible. 
The  heating  of  the  specimen  during  the  welding  of  the 
stays  was  confined  as  much  as  possible  to  the  ends,  and 
there  it  was  very  much  localized.  The  middle  part,  where 
the  braze  was  to  be,  never  became  hotter  than  1000  or  1100 
deg.  F.  during  the  welding  of  the  stays.  The  temperature 
at  that  point  was  purposely  kept  low  to  prevent  excessive 
oxidation  on  the  surfaces  to  be  brazed. 

The  specimens  for  the  lap  joints  were  held  in  place  for 


SMALL  improvements  and  minor  refinements 
will  play  a  part  of  increasing  importance  in 
automobile  selling  and  designing  as  time  goes  on. 
The  general  principles  have  been  well  laid  down 
and  accepted.  The  difference  between  the  gaso- 
line engine  of  today  and  that  of  igio  is  largely 
one  of  minor  improvements. 

This  tendency  gives  a  special  interest  to  the 
research  work  which  is  being  conducted  as  re- 
gards non-ferrous  metals.  Such  materials  are 
used  in  limited  quantities  by  the  automotive  in- 
dustry, but  the  small  parts  for  which  they  are 
used  are  important  to  future  sell'ng  and  manu- 
facturing. 


men  inserted  near  the  ends  of  the  lap  at  such  distance 
from  each  other  that  the  required  length  of  lap  existed 
in  the  clear  between  the  rivets.  As  in  the  case  of  the 
butt  specimens,  the  lap  specimens  were  left  oversize  to 
allow  for  cleaning  up  after  brazing.  In  order  that  the 
joints  might  be  firm  after  riveting  and  still  leave  a  clear- 
ance to  permit  the  brass  to  enter,  the  tip  end  of  each 
piece  was  upset  slightly  with  a  hammer  before  riveting. 
Then  after  the  rivets  had  been  inserted,  they  were 

dravm  down  with  the  hammer 
until  only  a  perceptible  gap 
was  left.  The  surfaces  of  the 
steel  were  ground  before  as- 
sembling to  remove  all  scale 
that  might  he  present.  To 
facilitate  dipping  of  the  sheet 
specimens,  a  ^4-in.  hole  was 
drilled  in  the  end  of  each 
specimen  through  which  a 
wire  could  be  inserted  to  sus- 
pend the  specimen  when  dip- 
ping in  the  brass.  The  round 
or  butt  specimens  were  sus- 
pended by  inserting  a  wire 
under  one  of  the  stays  that 
were  welded  along  the  sides. 
Owing  to  the  irregularity  of 
the  results  obtained  with  the 
lapped  tensile  specimens  just 
described,  a  shear  specimen  was  designed  and  used  on  all 
the  later  work  on  brazing.  The  butt  specimens,  while 
giving  fairly  uniform  results,  were  extremely  difficult  to 
manipulate  and  so  were  discarded. 

The  shear  specimens  were  made  of  Vi-in.  stock,  lapped 
about  %  in.  and  riveted  at  each  end,  making  a  specimen 
approximately  IV2  in-  in  length  with  a  distance  between 
the  rivets  slightly  exceeding  an  inch.  A  hole  was  drilled 
in  one  corner  through  which  a  wire  could  be  inserted  for 
convenience  in  brazing.    After  the  brazing  had  been  com- 


i 


brazing  by  means  of  two  1/16  in.  rivets  for  each  speci-     pleted  both  ends  of  the  specimen  were  cut  off,  thus  re- 
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moving  the  rivets,  and  the  area  of  the  lap  was  reduced 
to  exactly  ^2  sq.  in. 

The  special  strap  specimens  were  made  for  the  purpose 
of  determining  whether  the  length  of  the  specimen  in- 
fluenced the  results  of  heat  treatment.  They  were  made 
6  in.  long  with  a  longitudinal  lap  about  %  in.  wide,  and 
held  together  by  spot  welding  with  the  oxygen-acetylene 
torch.  They  were  designed  to  be  broken  apart  with  a 
hammer  to  ascertain  the  character  of  the  braze  after 
heat  treatment. 

The  following  conclusions  were  arrived  at: 

Conclusions 

Preheating  to  a  dull  red  heat  just  before  brazing  is 
found  desirable,  but  a  higher  temperature  or  continued 
heating  hould  be  avoided  on  account  of  oxidation  of  the 
surfaces  to  be  brazed. 

Borax  gives  the  best  joint  when  brazing  with  80-20 
brass,  but  should  be  used  in  connection  with  a  cooling 
flux,  preferably  boric  acid,  in  order  to  prevent  surface 
oxidation  of  the  specimen. 


It  is  found  advisable  to  coat  the  parts  to  be  brazed 
with  a  borax-boric  acid  paste  to  prevent  oxidation  during 
preheating. 

The  proper  brazing  temperature  is  found  to  be  1850 
deg.  F. 

The  best  joints  are  obtained  when  the  surfaces  to  be 
brazed  are  fastened  close  to  each  other  by  any  suitable 
means  without  the  use  of  shims  or  spacers. 

The  strength  in  pure  tension  of  joints  made  on  carbon 
steel,  untreated,  is  approximately  equal  to  the  strength 
of  the  brass  in  tension.  That  of  the  nickel-steel  joints, 
heat  treated,  is  nearly  twice  the  strength  of  the  brass. 
The  strength  of  joints  in  pure  shear  is  approximately 
equal  to  the  shearing  strength  of  the  brass.  This  shear- 
ing strength  is  also  approximately  equal  to  the  tensile 
strength  of  the  brass. 

Nickel-steel  joints  tested  in  shear  give  approximately 
the  same  results  as  carbon  steel. 

Heat  treatment  of  brazed  parts  is  shown  to  be  suc- 
cessful on  certain  types  of  specimens  brazed  with  80-20 
brass,  but  unsuccessful  on  one  particular  type. 


Organization  for  Non-Ferrous  Alloy  Research  Deferred 


A  CONFERENCE  of  the  Advisory  Committee  on  Non- 
Ferrous  Alloys  of  the  Institute  of  Metals  Division  of 
the  American  Mining  and  Metallurgical  Engineers  with 
representatives  of  the  United  States  Bureau  of  Mines  was 
held  at  the  Bureau  of  Mines,  Washington,  D.  C,  April  25. 
This  was  the  second  meeting  held  for  the  purpose  of  de- 
veloping a  program  of  co-operation  between  the  non-fer- 
rous metal  industries,  as  represented  by  the  Institute  of 
Metals  Advisory  Committee,  and  the  Bureau  of  Mines, 
with  especial  reference  to  the  non-ferrous  work  of  the 
latter  organization. 

The  conference  discussed  the  question  of  the  functions 
and  possibility  of  development  of  the  proposed  Alloys 
Research  Association,  now  known  as  the  Alloys  Research 
Information  Service.  As  originally  proposed,  it  was  the 
idea  to  receive  contributions  of  $250  each  from  firms  in 
the  non-ferrous  metal  industry  for  promoting  a  central 
information  service.    A  fund  of  $40,000  was  required  for 


this  work,  which  would  begin  as  an  information  and  ab- 
stracting service  and  later  develop  into  a  central  re- 
search laboratory.  The  feeling  was  that,  owing  to  the 
depressed  industrial  situation,  it  would  not  be  a  propi- 
tious time  to  push  the  matter.  Members  representing  in- 
dustrial concerns  stated  that  their  companies  would  be 
willing  to  enter  such  an  association  when  conditions  are 
better. 


The  Bureau  of  Standards  has  completed  the  exami- 
nation of  five  bronzes  for  impurities,  with  the  purpose 
of  establishing  the  spectographic  method  for  quantita- 
tive estimation  of  small  amounts  of  aluminum  and  sili- 
con, which  are  detrimental  in  bronze  or  brass  castings. 
The  method  is  simple,  successful  and  sufficiently  accu- 
nte.  A  report  on  this  practical  application  of  spectrum 
analysis  was  presented  at  the  Non-Ferrous  Metals  Com- 
mittee meeting  on  April  24. 


Research  Work  at  University  of  Illinois 


FOLLOWING  is  an  outline  of  the  research  work  under 
way  at  the  Engineering  Experiment  Station,  Univer- 
sity of  Illinois,  which  should  prove  of  interest  to  the  auto- 
motive industry: 

(1)  An  investigation  of  the  fatigue  phenomena  of 
metals.  This  investigation  is  a  co-operative  one,  a  large 
grant  of  money  having  been  made  to  the  Station  by  the  En- 
gineering Foundation  and  the  General  Electric  Company. 
One  bulletin,  No.  124,  has  already  been  distributed.  This 
work  will  probably  continue  for  several  months  until  the 
funds  provided  have  been  exhausted.  It  is  hoped  that 
manufacturers  of  metal  products  will  provide  additional 
grants  of  money  to  continue  this  investigation  until  there 
seems  to  be  little  advantage  in  proceeding  farther  with  it. 
It  is  the  most  elaborate  study  of  the  subject  ever  under- 
taken, and  already  many  very  important  facts  have  been 
established. 

(2)  Highway  construction.  We  have  undertaken  some 
work  on  certain  phases  of  highway  construction  which  may 
be  of  some  interest.    These  include  a  study  of  the  effects 


of  temperature  upon  concrete  road  slabs;  a  study  of  the 
effects  of  moisture  on  such  slabs ;  a  study  of  the  re-enforc- 
ing of  concrete  roads,  and  a  study  of  oiled  dirt  roads. 

(3)  A  study  of  the  explosion  of  gaseous  mixtures,  which 
includes  an  elaborate  investigation  of  the  effects  of  the 
shape  of  the  combustion  chamber  of  an  internal  combus- 
tion engine,  the  effects  of  turbulence,  of  various  fuel 
mixtures,  etc. 


THE  decree  permitting  the  free  importation  into  Rus- 
sia of  motor  cars  for  state  and  private  use  has.  it  is 
reported,  brought  many  offers  from  foreign  firms.  The 
Foreign  Trade  Commissariat  is  negotiating  with  foreign 
motor  car  manufactui'ers  to  establish  branches  in  Russia 
on  a  mixed  corporation  basis.  German.  American  and 
Italian  companies,  according  to  the  Russian  Trade  Delega- 
tion, propose  to  institute  omnibus  and  motor  truck  services 
to  link  up  with  railway  stations,  and  also  to  construct  an 
interurban  railway  from  Moscow. 
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The  First  Research  Survey 

WE  have  aimed  to  give  a  comprehensive  picture 
in  this  issue  of  the  various  research  activities 
from  which  the  automotive  industry  will  benefit. 
Every  effort  has  been  made  to  cover  the  field  thor- 
oughly. 

The  co-operation  of  many  companies  and  individ- 
uals throughout  the  industry  was  essential  to  success 
in  this  attempt.  The  frankness  with  which  many 
manufacturers  told  us  about  their  research  work  has 
been  gratifying  and  we  take  this  opportunity  to  ex- 
press our  hearty  appreciation  to  them. 

A  general  spirit  of  openness  and  t^esire  to  exchange 
information  has  prevailed,  although  there  are  numer- 
ous instances  of  firms  unwilling  to  exchange  informa- 
tion freely  with  other  manufacturers.  This  general 
frankness,  however,  is  typical  of  the  progressive 
spirit  of  the  automotive  industry  which  has  been  so 
largely  responsible  for  its  rapid  growth.  Through 
the  frank  exchange  of  ideas  and  results  progress  for 
everyone  is  facilitated  and  each  company  is  benefited. 


"When  you  shut  the  laboratory  door  you  shut  out  more 
than  you  shut  in,"  says  Kettering.  This  is  the  spirit 
which  has  made  possible  this»  our  research  number 
and  which  will  mean  continued  progress  for  our  in- 
dustry. 

The  very  nature  of  the  task  made  it  impossible  to 
paint  a  complete  picture  at  this  first  attempt. 
Nothing  of  a  similar  nature  has  been  done  before,  and 
there  has  been  a  necessity  of  explaining  the  idea  to 
many  people  within  a  brief  space  of  time. 

Our  purpose  has  been  to  give  you  both  information 
and  inspiration.  We  hope  we  have  achieved  our  pur- 
pose, at  least  to  some  limited  extent.  How  well  we 
have  succeeded  in  this  attempt  to  show  the  importance 
and  the  results  of  automotive  research  will  be  judged 
by  our  readers. 


Deprecating  the  Straight 
Side  Tire 

REFERENCE  has  been  made  in  these  columns 
previously  to  the  propaganda  of  certain  Euro- 
pean tire  manufacturers  against  the  straight  side 
tire.  These  same  manufacturers  have  just  discov- 
ered another  disadvantage  inherent  in  the  straight 
side  construction — that  it  renders  steering  more  dif- 
ficult. The  argument  is  somewhat  as  follows:  The 
straight  side  tire  with  its  rim  is  heavier  than  the 
clincher  tire  and  its  rim,  and  in  a  modern  racing  car 
the  difference  amounts  to  as  much  as  16  to  20  lb. 
(which  applies  probably  to  all  four  wheels).  Prac- 
tically all  of  the  additional  weight  is  at  the  rim  of 
the  wheel.  Now,  a  wheel  rotating  at  high  speed  acts 
like  a  gyroscope,  tending  to  resist  any  change  in  the 
plane  of  its  rotation.  Therefore,  when  the  driver 
operates  the  steering  hand  wheel  to  turn  a  corner,  he 
has  to  exert  a  greater  effort  with  the  heavier  wheels, 
those  with  the  straight  side  tires.  The  difference  is 
said  to  be  so  great  that  experienced  and  well-trained 
men  will  find  themselves  tired  out  after  four  or  five 
hundred  miles  with  straight  side  tires. 

Evidently  this  statement  is  meant  to  apply  to  rac- 
ing conditions,  as  in  touring  it  is  very  seldom  that 
one  wants  to  drive  continuously  for  four  or  five  hun- 
dred miles  at  high  speed,  and  corners  especially  should 
be  taken  at  low  speed,  for  the  sake  of  safety.  Little 
objection  can  be  found  with  the  above  statement  per 
se;  it  would  be  a  wonder  if  a  driver  after  such  a  task 
were  still  fresh  and  without  signs  of  fatigue.  The 
trouble  is  not  with  the  statement  itself  but  with  the 
obvious  inference  that  with  clincher  tires  the  driver 
would  not  be  tired  out. 

We  fully  realize  that  it  is  impossible  to  settle  this 
matter  by  argument,  because  there  are  too  many 
indeterminate  factors  involved,  such  as  character  of 
route,  condition  of  road  surface,  sensitiveness  of  the 
steering  mechanism,  etc.  Besides,  fatigue  is  a  rather^ 
indefinite  thing  itself,  not  subject  to  measurement 
we  believe. 

There  evidently  has  been  considerable  difficulty  ii 
getting  race  drivers  to  use  clincher  tires  on  the  short,! 
tortuous  routes  of  European  road  races,  on  accountj 
of  the  danger  involved  in  shedding  a  tire  when  going] 
at  high  speed,  and  rather  far-fetched  arguments  are' 
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seized  upon  to  bolster  up  the  case  of  the  clincher 
with  the  racing  fraternity.  This  tendency  of  the 
clincher  to  leave  the  rim  when  deflated  seems  now  to 
have  been  overcome,  and  while  this  improvement  is  to 
be  welcomed,  it  does  not  affect  the  chief  reason  for 
preferring  the  straight  side  for  general  service,  which 
is  its  comparative  freedom  from  rim  cutting. 


Utilizing  Existing  Research 
Facilities 

THERE  are  few  if  any  better  equipped  laboratories 
for  research  work  in  this  country  than  those  at 
the  Bureau  of  Standards  in  Washington.  This  ap- 
plies to  facilities  for  automotive  research  as  well  as 
to  equipment  for  investigations  in  related  and  non- 
related  fields.  Funds  for  the  conduct  of  research 
work  at  the  Bureau  are  not  solicited  from  the  indus- 
tries concerned  or  from  any  private  source.  They 
are  appropriated  by  Congressional  action  from  public 
funds,  but  Congress  is  largely  influenced  in  making 
the  appropriations  by  expressions  as  to  the  desire  of 
the  industries  concerned.  Any  piece  of  research  work 
which  is  urgently  needed  by  a  given  industry  will  be 
undertaken  by  the  Bureau,  within  the  scope  of  its 
facilities,  if  the  funds  required  are  appropriated,  but 
to  bring  this  about  the  industry  concerned  must 
make  it  clear  to  Congress  that  the  work  is  needed  and 
is  in  the  public  interest.  The  Bureau  can  formulate 
a  program  and  ask  for  the  funds  to  carry  it  through, 
but  these  funds  are  seldom  provided  unless  those  who 
will  benefit  thereby  have  enough  interest  in  the  pro- 
gram to  urge  upon  the  Congressional  appropriating 
committees  the  need  for  favorable  action  on  the  re- 
quest for  funds. 

This  year  a  constructive  and  highly  important  pro- 
gram was  laid  out  by  the  Bureau,  but  the  funds  re- 
quired were  denied  by  a  close  vote  in  committee  for 
lack  of  sufficient  support  on  the  part  of  the  automo- 
tive industry.  As  a  result  the  Bureau  can  do  little  of 
direct  interest  to  the  automotive  industry  with  its 
excellent  facilities  aside  from  conducting  tests  for 
other  Government  departments  whose  appropriations 
happen  to  be  devoted  to  such  work.  This  is  a  re- 
proach upon  the  autom.otive  industry,  for  it  must  be 
evident  to  any  who  acquaint  themselves  with  the  need 
for  research  along  many  lines,  as  indicated  by  the 
articles  on  this  subject  on  foregoing  pages  of  this 
issue,  that  there  is  crying  reed  for  light  on  many  im- 
portant subjects  which  the  Bureau  is  well  equipped 
to  handle.  It  is  to  be  hoped  that  another  year  the 
industry  will  co-operate  closely  with  the  Bureau  in 
formulating  a  program  of  research  into  the  most 
pressing  problems  before  the  industry,  and  then  see 
that  Congress  provides  the  funds  necessary  to  carry 
it  through. 


more  than  that  charged  for  first  class  passage  on  the 
railroads.  This  is  being  done  with  the  idea  of  attract- 
ing as  many  people  as  possible  to  air  routes  during  the 
summer. 

This  would  seem  to  be  a  recognition  that  although 
subsidies  were  necessary  they  could  not  take  the  place 
of  a  universal  public  opinion  favorable  to  this  mode  of 
travel. 

Thanks  to  pioneering  spirit  and  perseverance,  prog- 
ress in  aviation  is  maintained  in  this  country.  But 
this  progress  might  be  more  rapid  if  dormant  public 
interest  were  aroused. 

Popularizing  air  travel,  by  proof  of  its  practicabil- 
ity and  regularity  of  service,  has  value  in  awakening 
the  public  and  securing  the  necessarj'  financial  back- 
ing. 


Popularizing  Air  Travel 

THE  State,  shipping  and  banking  interests  are 
lending  powerful  support  to  German  aviation, 
but  not  content  with  these  subsidies  the  air  trans- 
port firms  have  decided  to  charge  for  a  journey  no 


Research,  Pure  and  Impure 

THERE  is,  especially  in  scientific  circles,  a  dis- 
tinction between  so-called  "pure"  research  and 
experimental  work  aiming  at  some  specific  develop- 
ment, sometimes  termed  commercial  research.  The 
scientist  often  pursues  experimental  work  with  a 
view  to  establishing  basic  facts  regarding  some  natu- 
ral phenomena,  the  governing  laws  of  which  have 
never  been  established  or  are  not  known  within  the 
desired  limits  of  accuracy.  Frequently  such  work  is 
done  for  the  mere  love  of  adding  new  facts  to  the 
present  sum  of  human  knowledge  and  with  no 
thought  or  desire  for  any  pecuniary  reward  which 
may  result  from  the  commercial  application  of  the 
information  thus  made  available.  The  application  of 
existing  knowledge  to  the  development  of  a  commer- 
cial article  often  involves  extensive  tests  and  labori- 
ous investigation  both  in  the  laboratory  and  under 
service  conditions.  Such  work  is  frequently  referred 
to  as  research,  but  is  not  such  in  a  narrow  interpreta- 
tion of  the  term,  though  it  may  be  quite  as  commend- 
able and  perhaps  even  more  useful  to  society  as  a 
whole. 

Quite  often  commercial  development  requires  care- 
ful and  extensive  research  before  the  basic  facts  upon 
which  success  is  dependent  are  obtained.  The  two 
are,  in  fact,  so  closely  associated  that  it  is  not  always 
easy  to  establish  a  line  of  demarcation,  especially 
since  the  same  methods  and  apparatus  used  in  re- 
search work  are  often  employed  in  commercial  test- 
ing. This  being  the  case,  the  Research  Number  of 
AuTOMOTR^  Industries  deals  with  both  "pure" 
research  and  development  work  and  has  not  sought 
to  make  a  distinction  between  the  two,  although  we 
appreciate  that  such  a  distinction  can  be  properly 
made  in  some  cases. 

It  is  doubtless  a  good  thing  from  many  standpoints 
that  passenger  car  development,  in  particular,  and 
other  lines  of  automotive  development  to  a  less  de- 
gree are  becoming  more  settled,  that  less  radical 
changes  are  to  be  noted  from  year  to  year.  It  should 
not  be  thought,  however,  that  we  have  approached, 
much  less  arrived,  at  perfection.  Many  improve- 
ments can  and  must  be  made.  The  industry  should 
encourage  them  and  give  hearty  support  to  the  re- 
search work  out  of  which  they  will  come. 
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I  May  Production  Sets  New  Record !  | 


252,000  Vehicles 

Output  for  Month 

Exceeds  Best  Previous  Month  by 

32,000  and  May,  1921, 

by  53  Per  Cent 

By  JAMES  DALTON 

NEW  YORK,  June  7.— May  was 
the  biggest  production  month  in  the 
history  of  the  automotive  industry. 

The  output  of  passenger  cars  and 
trucks,  based  upon  reports  to  the 
National  Automobile  Chamber  of 
Commerce,  was  252,000. 

The  best  previous  month  on  record 
;vas  March,  1920,  when  production  is 
estimated  to  have  been  220,000. 

Production  in  April  was  218,456. 

While  shipping  figures  supplied 
the  N.  A.  C.  C.  are  only  about  90  per 
cent  complete,  the  final  total  is  likely 
to  be  larger  than  the  estimate  of 
252,000  rather  than  smaller. 

May  production  showed  an  in- 
crease of  53  per  cent  over  May,  1921, 
and  15  per  cent  over  April,  1922. 
Output  in  May,  last  year,  increased 
4  per  cent  over  April. 

Carload  shipments  for  May  were 
33,810,  as  compared  with  30,200  in 
April  and  27,380  in  March.  The 
highest  previous  mark  reached  by 
carload  shipments  was  March,  1920, 
with  29,236. 

Cars  driven  away  from  the  factory 
in  May  numbered  21,710,  as  com- 
pared with  22,500  in  April  and  15,800 
in  March.  Eh-iveaways  in  May,  1920, 
numbered  74,286,  but  carload  ship- 
ments reached  only  21,977. 

Boat  shipments  in  May,  which 
numbered  7220,  were  the  third  larg- 
est on  record,  having  been  exceeced 
only  by  June  and  July,  1920,  when 
they  numbered  8350  and  8702,  respec- 
tively. 

June  Opens  Well 

June  opens  with  every  promise  of 
closely  approaching  the  May  mark. 
There  is  no  noticeable  diminution  in 
the  volume  of  orders.  Sales  at  retail 
in  virtually  all  parts  of  the  country 
are  gratifying  alike  to  manufactur- 
ers and  dealers.  Rapidly  improving 
conditions  in  the  South  and  the  pros- 
pect of  an  early  opening  of  the  real 
buying  season  in  the  agricultural 
sections  of  the  Middle  West  offer 
much  encouragement.  These  and 
{Continued   on  page   1305) 


Business  in  Brief 

NEW  YORK,  June  5— Continued 
improvement  in  business  and  in- 
dustry has  been  reported  for  the 
past  week.  Manufacturing  in  gen- 
eral is  better  than  at  any  time 
since  the  fall  of  1920.  The  words 
"poor"  and  "slow"  have  practically 
disappeared  from  trade  and  indus- 
trial reports. 

Except  for  cotton,  crop  reports 
are  good.  Winter  and  spring  wheat 
are  leading.  Better  weather  and 
crop  reports  are  responsible  for 
much  of  the  improvement  in  trade 
in   the   West, 

The  iron  and  steel  industry  con- 
tinues to  gain,  and  operations  for 
the  industry  as  a  whole  are  at 
about  75  per  cent  of  capacity. 

Record  building  operations  are 
under  way  in  Chicago  and  permits 
issued  in  May  called  for  an  ex- 
penditure of  $27,000,000. 

Leading  mail  order  houses  re- 
port that  business  in  May  increased 
13.2  per  cent  over  the  same  month 
in  1921,  the  first  substantial  gain 
in  nearly  two  years. 

A  decided  turn  for  the  better  in 
the  St.  Louis  territory  is  reported 
by  the  Federal  Reserve  Bank.  The 
grain  areas  appear  to  be  making 
the  most  notable  progress,  al- 
though all  sections  of  the  district 
have  participated  in  the  improve- 
ment. 

The  report  of  the  United  States 
Employment  Service  for  May 
"clearly  emphasizes  the  fact  that 
business  depression  is  behind  us," 
and  that  "June  will  accentuate  the 
upward  movement."  May  brought 
gains  in  employment  in  practically 
all  'ndustries. 

Price  strength  in  textiles  ap- 
parently had  aided  jobbing  dis- 
tribution. 

Stocks  are  irregular,  bonds  firm 
with  all  Liberty  issues  at  par,  and 
sterling  hay  reached  a  new  high 
mark. 

Bank  clearings  for  the  week  end- 
ing June  1  aggregated  $5,980,599,- 
000,  a  loss  of  12.8  per  cent  from 
the  previous  week  with  a  gain  of 
3.7  per  cent  over  the  same  week 
last   year. 


114,325   PERSONS  BUILD   ROADS 

WASHINGTON,  June  3— Persons  en- 
gaged in  highway  road  building  work  in 
the  United  States  now  number  114,325, 
of  which  10,483  are  automotive  and 
chemical    engineers. 


Plan  Would  Put  Nash 
Closer  to  Lafayette 

Latter  Company  to  Be  Reorgan- 
ized with  New  Capital 
Exceeding  Old 

NEW  YORK,  June  5 — A  reorganiza- 
tion of  the  Lafayette  Motors  Co.  under 
the  direct  control  of  the  Nash  Motors  "Co. 
will  be  voted  upon  by  the  stockholders 
of  the  lormer  at  a  special  meeting  to 
be  held  at  the  Hotel  Belmont  in  this  city 
on  June  20.  This  plan  was  decided  upon 
soon  after  the  abandonment  of  the  con- 
templated merger  with  Fierce-Arrow. 

Stockholders  will  be  asked  to  author- 
ize the  sale  of  all  property  to  the  Lafay- 
ette Motors  Corp.,  a  Maryland  corpora- 
tion. The  new  company,  which  will  be 
under  the  same  management  as  the  La- 
fayette Motors  Co.,  will  have  a  capital 
of  $3,000,000  in  7  per  cent  first  preferred 
stock  of  $100  par  value;  $4,000,000  in  7 
per  cent  second  preferred  of  $100  par 
value  and  30,000  shares  of  common  of 
no  par  value.  This  will  exceed  by  $2,- 
000,000  the  capitalization  of  the  old  com- 
pany, but  the  directors  feel  that  the  $2,- 
000,000  additional  capital  is  required. 

Provides  for  Stock  Purchase 

Under  the  plan  every  holder  of  two 
shares  of  preferred  stock  and  every 
holder  of  four  shares  of  common  stock 
of  the  old  company  may  subscribe  for 
a  block  of  one  share  of  first  preferred 
and  one  share  of  common  of  the  new  cor- 
poration at  $101  a  block. 

The  Nash  Motors  Co.  will  subscribe 
for  the  full  amount  of  both  preferred  and 
common  of  the  new  corporation,  to  which 
it  is  entitled  as  a  stockholder  in  the  La- 
fayette company.  This  amount  will  ap- 
proximate 8500  shares  of  each.  If  the 
subscription  for  first  preferred  and  com- 
mon, including  that  of  the  Nash  com- 
pany, should  aggregate  less  than  20,000 
shares  of  each,  the  Nash  company  also 
will  take  at  the  subscription  prices  named 
such  additional  amounts  of  each  as  may 
be  necessary  to  bring  the  total  subscrip- 
tions up  to  20,000  shares  of  each  class. 

Balance  Sheet  of  March  31 

The  Nash  company  has  advanced  the 
Lafayette  Motors  Co.  approximately 
$500,000  in  addition  to  endorsing  bank 
loans  of  about  $1,000,000.  Because  of 
this  assistance,  about  80  per  cent  of  the 
common  stock  of  the  original  Lafayette 
company  was  transferred  to  Nash. 

A  Lafayette  balance  sheet  as  of  March 
31  last  shows  the  following  assets:  cash, 
$206,350;  accounts  receivable,  $82,578; 
merchandise,  $612,808;  prepaid  expenses, 
$9,459;  land,  building  and  equipment,  $1,- 
558,967,  making  a  total  of  $2,470,162. 
{Continued  on  page  1301) 
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Demand  by  Dealers 
Forcing  Big  Output 

Some  Factories  Placing  Commit- 
ments for  Parts  60  Days  Ahead 
on   May    Basis 

By  D.  M.  McDonald 

DETROIT,  June  6— June  produc- 
tion in  the  Detroit  district  will  con- 
tinue at  the  same  forced  rate  main- 
tained in  May  which  resulted  in  one 
of  the  largest  months,  if  not  the 
largest,  the  district  ever  has  known. 
In  practically  every  factory  new  daily 
high  marks  were  set  during  the  month 
and  these  marks  have  been  fixed  as  the 
schedules  at  which  the  companies  will 
aim  in  their  production  for  June. 

Executives  in  most  plants  'declare 
that  from  a  production  standpoint. 
May  has  not  been  excelled  by  any 
month  since  the  industry  was  estab- 
lished. Higher  prices  in  the  past,  it 
is  declared,  may  have  brought  the 
gross  value  of  cars  produced  in  other 
months  higher  and  shipments  may 
have  been  heavier  in  other  months 
owing  to  the  accumulation  of  cars  in 
storage,  but  as  a  production  month 
May,  1922,  should  take  first  rank. , 

Plants  Absorbing  Help 

Days  in  which  the  high  marks  were 
fixed  were  largely  the  result  of  favor- 
able manufacturing  circumstances,  but 
nevertheless  they  show  the  forced  pace 
at  which  the  factories  are  producing  and 
will  be  repeated  many  times  when  the 
same  favorable  circumstances  combine. 
June  will  be  every  bit  as  rushed  as  May, 
executives  declare,  and  a  number  of  com- 
panies are  placing  commitments  for  parts 
for  two  months  ahead  on  the  same  basis 
as  in  May. 

Factories  are  steadily  absorbing  help 
and  companies  which  were  considered 
fully  staffed  are  making  additions  rang- 
ing as  high  as  20  daily,  as  skilled  help 
arrives  from  other  industrial  centers. 
Material  deliveries  are  far  from  regular, 
but  better  than  in  the  early  days  of  the 
rush.  Scarcity  of  labor  and  difficulty 
in  getting  steel  is  blamed  for  failures 
in  meeting  requisitions. 

There  is  no  question  that  distributors 
and  dealers  are  hounding  factories  for 
cars.  There  isn't  a  factory  in  the  dis- 
trict that  doesn't  daily  receive  distribu- 
tors from  distant  points,  wires  and  tele- 
phone calls,  seeking  consideration  in  get- 
ting cars  through.  This  has  resulted  in 
cancellation  of  some  orders  from  buyers 
who  would  not  wait,  but  what  one  com- 
pany loses  another  gains. 


HOW  BIG  PLANTS 
WERE  WORKING 
AT  END  OF  MAY 

Ford  on  a  4300  daily  basis. 

Chevrolet,  1200  daily  basis. 

Dodge  Brothers,  600  daily  basis. 

Maxwell,  400  daily  basis. 

Buick,  400  daily  basis. 

Durant  (Lansing),  100  daily  ba- 
sis. 

Studebaker  (all  plants),  440  daily 
basis. 

Hudson-Essex  (both  makes),  275 
daily  basis. 

Paige- Jewett  (both  makes),  160 
daily  basis. 

Cadillac,  125  daily  basis. 


Factory  executives  declare  that  ex- 
treme delays  in  making  deliveries  is  only 
true  of  certain  models,  and  that  with 
most  models  the  delay  is  only  from  10 
to  15  days.  This,  however,  shows  that 
the  factories  are  at  least  that  far  be- 
hind on  shipments  and  is  a  clear  indica- 
tion that  there  is  no  stocking.  Many 
leading  executives,  in  one  case  the  presi- 
dent of  the  company,  have  become  stock 
chasers  in  order  to  get  their  material 
with  the  least  possible  delay. 

Orders  for  Ford  coupes  are  being  taken 
on  a  six  weeks'  basis  in  Deti'oit.  Closed 
cars  in  other  lines  are  being  bought,  sub- 
ject to  from  four  to  seven  weeks'  delay. 
Total  Ford  production  is  now  on  a  basis 
of  about  4300  daily.  The  June  schedule 
calls  for  135.000  cars,  trucks  and  trac- 
tors, of  which  tractors  and  trucks  will 
total  about  20,000.  May  production  ap- 
proximated the  120,000  figure  fixed,  final 
figures  not  being  complete.  This,  ex- 
ecutives declared,  was  the  best  month 
the  company  has  had. 

Two  Months'   Schedule  Arranged 

Dodge  Brothers'  business  continues  on 
the  600  daily  basis  effective  now  for  two 
months  and  the  sales  department  antici- 
pates this  volume  will  be  continued 
throughout  the  year.  Maxwell  has  in- 
creased its  daily  schedule  to  400  cars 
and  now  has  two  f^ssembly  lines  in  com- 
plete operation.  Durant  at  Lansing  has 
reached  a  volume  of  100  daily  and  is 
working  to  increase  this  output. 

Hupmobile  built  and  shipped  3662  cars 
in  May,  a  slight  decrease  in  shipments 
under  April  but  a  larger  production  vol- 
ume. June  production  will  be  increased. 
Hudson-Essex  operated  in  May  on  a 
schedule  of  275  daily  and  will  continue 
♦^^his  rate  during  June  with  increases  if 
possible.      Earl    motors    has    reached    a 

{Continued  on  page  1305) 


Conservatism  Marks 
Wisconsin  Activity 


June,  However,  ^  ill  Show  Sched- 
ules in  Excess  of  Those 
for  May 

MILWAUKEE,  June  5 — Production  of 
automotive  parts  and  equipment  in  Mil- 
waukee during  May  reached  the  highest 
point  known  since  the  early  part  of  the 
summer  of  1920,  and  June  schedules  will 
be  even  larger,  since  manufacturers  and 
jobbers  have  increased  their  specifications 
of  delivery  since  last  month.  It  is  in- 
teresting to  note  that  while  the  call  for 
car  manufacturers'  equipment  was  the 
first  to  reach  large  proportions,  the  de- 
mand for  equipment  marketed  through 
the  jobbing  trade  has  risen  rapidly. 

Want  Ads  Show  Conditions 

Those  who  find  it  necessarj'  to  seek 
substantial  evidence  of  the  activity  which 
the  automotive  industries  here  have 
reached  need  but  scan  the  want  ad 
columns  of  the  daily  papers.  The  A.  O. 
Smith  Corp.  is  advertising  for  men  for 
night  work  for  press  and  drill  press 
operation,  grinders,  electric  welders  and 
laborers.  The  Milwaukee  Ford  plant 
wants  top  builders  and  upholsterers. 
Numerous  other  prominent  concerns 
want  men  both  for  day  and  night  shifts. 

The  majority  of  shops  have  now  been 
able  to  bring  forces  to  normal  for  day 
work.  As  yet  many  have  not  found  it 
necessary  to  put  on  night  shifts,  although 
in  some  cases  it  is  a  fact  that  while 
orders  might  require  the  double-shift 
operations,  conservatism  is  being  ex- 
ercised in  production  as  well  as  purchase 
of  materials  lest  an  over-balance  result. 

Caution  is  discernable  in  all  divisions 
of  the  industry,  and  this  probably  is  one 
reason  why  the  upward  movement  cf 
automotive  activity  here  and  elsewhere 
has  been  substantial.  It  has  been  at  the 
same  time  spe-'tacular,  yet  not  to  the 
same  degree  that  it  might  have  been 
had  there  been  no  remembrance  of  the 
period  which  not  long  ago  ended. 

No  Saturation  Evident 

Despite  the  fact  that  May  sales,  added 
to  those  of  April,  reached  such  propor- 
tions that  some  believe  the  sources  of 
current  demand  must  be  near  exhaustion, 
dealers  say  their  prospect  files  indicate 
that  the  remarkable  buying  movement 
of  the  last  ninety  days  is  likely  to  be 
duplicated    in    the    next    three    months. 

One  of  the  striking  features  of  retail 
trade  which  has  been  present  since  the 
buying  movement  set  in,  is  that  dealers 
are  meeting  less  pressure  for  price  or 
equipment  concessions  than  was  the  rule 
in  former  years. 
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Two  Companies  Join 
Truck  Merger  Plan 

Selden  and  Atlas  First  to  Become 

Members  of  Industrial 

Motors  Corp. 

NEW  YO'RK,  June  5— Another  ambi- 
tious merger  plan  has  been  launched 
under  the  name  of  the  Industrial  Motors 
Corp.  It  will  bring  together  at  the  be- 
ginning the  Selden  Truck  Co.  of  Roches- 
ter and  the  Atlas  Truck  Co.  of  York,  Pa., 
which  is  a  subsidiary  of  the  Martin-Parry 
Corp. 

It  is  understood  that  this  is  merely 
a  beginning  and  that  the  new  corpora- 
tion ultimately  will  control  half  a  dozen 
or  more  truck  and  parts  companies.  One 
of  these  undoubtedly  will  be  the  Martin- 
Parry  Corp.  with  plants  at  York,  Pa., 
and  Indianapolis,  Ind.,  manufacturers 
and  distributors  of  bodies  for  commer- 
cial vehicles. 

Watson  Heads  Committee 

The  most  prominent  figure  in  the  plan 
is  John  J.  Watson,  Jr.,  who  is  chairman 
of  the  committee  working  out  the  details. 
He  is  president  of  the  Lee  Tire  &  Rubber 
Corp.  and  of  the  Atlas  Truck  Corp.,  as 
well  as  one  of  the  largest  stockholders 
of  the  Martin-Parry  Corp.  Other  mem- 
bers of  the  committee  are  George  C. 
CJordon,  president  of  the  Selden;  Fred- 
erick M.  Small,  president  of  the  Martin- 
Parry  Corp.;  Robert  H.  Salmons  and 
Reeve  Schley,  vice-presidents  of  the 
CLase  National  Bank. 

No  companies  except  those  making 
gasoline  trucks  and  accessories  will  be 
included  in  the  merger,  and  no  fancy 
prices  will  be  paid  to  bring  factories  in. 
Reports  that  the  Lee  Tire  &  Rubber  Co. 
will  be  one  of  the  units  have  not  been 
confirmed. 

The  present  capitalization  of  the  Selden 
Truck  Co.  is  $1,000,000  in  8  per  cent 
cumulative  first  preferred,  $300,000  in  10 
per  cent  cumulative  second  preferred, 
each  of  which  has  a  par  value  of  $100, 
and  30,000  shares  of  common  of  no  par 
value. 

The  Atlas  Truck  Corp.  took  over  the 
entire  truck  body  business  of  the  Martin- 
Parry  Corp.  in  1920  upon  payment  of 
25,000  shares  of  its  stock  plus  $250,000 
in  cash.  It  has  outstanding  also  35,000 
shares  which  were  sold  at  $15  a  share 
with  preferential  subscription  oppor- 
tunity given  the  Martin-Parry  stock- 
holders. 

Chase  Prominent  in  Industry 

Whether  or  not  there  is  any  special 
significance  in  the  connection  of  the 
Chase  bank  with  the  merger,  has  not  been 
disclosed.  Representatives  of  the  bank 
are  included  in  the  directorates  of  the 
Martin-Parry  Corp.  as  well  as  of  the 
Atlas  company.  The  Chase  bank  also 
played  an  important  part  in  the  organiza- 
tion of  the  American  Motor  Body  Co., 
which  was  organized  in  1920  to  take  over 
the  Hale  &  Kilburn  Corp.  and  the  Wads- 
worth  Manufacturing  Co.  of  Detroit.   The 
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DEALERS  ANTICIPATE 
GOOD  FARM  BUSINESS 

By  WALTER  L.  DALY 

Vice-President  and  Sales  Manager, 
Columbia  Motors  Co. 

DETROIT,  June  6  —  Though 
there  is  reason  to  expect  that  busi- 
ness will  dip  in  the  summer  months, 
there  is  no  reason  to  expect  that 
it  will  fall  off  considerably  at  any 
time  in  the  balance  of  the  year. 
Dealers  in  the  rural  districts  are 
confident  of  a  large  sale  to  farm- 
ers beginning  in  the  next  few 
months,  and  they  have  contracted 
for  heavy  shipments  of  cars. 

This  rural  business  will  be  im- 
portant to  the  industry  in  that  it 
will  have  a  steadying  effect  upon 
the  dealers  in  those  sections  who 
have  already  undergone  two  poor 
years.  If  this  buying  were  not  to 
materialize,  there  would  be  some 
forecast  of  it  in  the  attitude  of  the 
dealers.  They  are  sitting  firm,  how- 
ever, and  preparing  to  stage  their 
comeback  as  soon  as  the  crop  con- 
ditions are  safely  established. 

Closed  cars  are  becoming  more 
and  more  popular  all  the  time  with 
all  classes  of  automobile  owners. 
Even  in  the  smaller  villages  and 
rural  comunities  the  closed  car  is 
finding  a  steadily  growing  follow- 
ing, and  this  business  will  be  in- 
creased as  road  improvements  are 
carried  out. 

The  closed  car  is  most  popular 
where  driving  conditions  are  best. 
The  use  of  closed  cars  increases  in 
every  district  as  its  highways  are 
made  better. 


American  Motor  Body  Co.  is  controlled 
by  the  American  Can  Co.  and  the  Hale 
&  Kilburn  Corp.  Before  its  acquisition 
by  the  new  company,  A.  J.  Brosseau, 
president  of  Mack  Trucks,  Inc.,  was  one 
of  the  directors  of  the  Hale  &  Kilburn 
Corp.  The  Chase  bank  also  is  repre- 
sented on  the  board  of  the  White  Co.  of 
Cleveland  and  was  interested  in  the  re- 
organization of  the  Bethlehem  Motors 
Corp. 

The  plan  of  the  promoters  is  to  put 
forward  a  specialized  motor  truck  com- 
posed chiefly  of  standard  parts  no'v  wide- 
ly recognized.  The  grouping  together  of 
several  manufacturers  of  trucks  of  this 
type  will  permit  the  greatest  economy  in 
the  purchase  of  raw  materials  and  sup- 
plies, lower  the  cost  of  production  and 
rreatly  increase  efficiency  in  merchandis- 
iiig  and  distribution,  according  to  those 
backing  the  plan. 

The  Industrial  Motors  Corp.,  incor- 
porated in  Delaware,  will  have  an  au- 
thorized capital  of  1,000.000  shares  of 
no  par  value.  Stockholders  in  the  Sel- 
den and  Atlas  companies  will  get  shares 
of  the  new  company  in  exchange  for  those 
they  now  own  on  the  following  basis: 
{Conti7iued  on  page  1301) 


June  8,  1922 

Legge  Is  Appointed 
New  Harvester  Head 

Harold  F.  McCormick  Steps  Out 

and  Becomes  Chairman  of 

Executive  Committee 


•  CHICAGO,  June  3— Upon  the  retire- 
ment of  Harold  F.  McCormick  from  the 
presidency  of  the  International  Harvester 
Co.  yesterday,  Alexander  Legge,  vice- 
president  and  general  manager,  was 
elected  to  the  presidency  by  the  board  of 
directors.  McCormick,  whose  retirement 
was  voluntary,  was  elected  chairman  of 
a  newly  created  executive  committee  of 
the  board  of  directors. 

Legge  has  been  with  the  company  for 
thirty  years,  having  started  as  a  col- 
lector for  the  Omaha  branch  of  the  old 
McCormick  Harvester  Co.,  which  was 
later  absorbed  by  the  International. 
Later  Legge  became  manager  of  the 
company's  branch  at  Council  Bluffs,  Iowa, 
and  when  Harold  F.  McCormick  as  a 
young  college  graduate  started  out  to 
learn  the  business  he  was  sent  to  Council 
Bluffs.  There  he  became  closely  asso- 
ciated with  Legge.  Shortly  after  Mc- 
Cormick returned  to  Chicago  in  189T 
Legge  was  brought  here  and  made  man- 
ager of  the  collection  department. 

Had  Charge  of  Sales 

For  a  number  of  years  Legge  has  been 
in  charge  of  the  sales  of  the  company, 
and  probably  will  continue  to  exercise- 
close  supervision  over  that  department. 
His  election  to  the  presidency  does  not 
mean  any  change  in  administrative 
policy,  for  he  has  been  virtually  the 
operating  head  of  the  company  for  a 
number  of  years.  McCormick  issued  a 
statement  saying  that  as  chairman  of 
the  executive  committee  he  did  not  con- 
template any  diminution  in  his  interest 
in  or  service  to  the  company. 

The  directors  were  given  an  encourag- 
ing report  of  the  company's  business. 
Nearly  all  of  the  tractors  which  have 
been  an  inventory  burden  for  two  years 
were  reported  sold,  although  at  some  loss. 
Prospects  were  said  to  indicate  a  large 
volume  of  business  and  satisfactory  earn- 
ings for  next  year. 

Other  members  of  the  new  executive 
committee  are:  Cyrus  H.  McCormick, 
chairman  of  the  board  of  directors; 
Alexander  Legge,- William  D.  McHugh, 
general  counsel,  and  John  P.  Wilson,  con- 
sulting counsel. 


TAKING  STEVENS  INVENTORY 

SPRINGFIELD,  MASS.,  June  5— Re- 
ceivers for  Stevens-Duryea,  Inc.,  will 
finish  taking  the  inventory  of  the  com- 
pany's property  in  about  a  week,  it  was 
said  to-day  by  Harry  G.  Fisk,  who  with 
Frank  H.  Shaw  of  Chicago  was  named 
receiver.  Promptly  thereafter,  it  was 
stated,  a  report  of  the  state  of  the  com- 
pany's affairs  will  be  made  to  the  Su- 
perior Court.  Orders  at  the  factory  are 
said  to  assure  good  business  for  the 
summer. 
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Overland  Suit  Filed 
by  Willys  Receivers 

Claim  of  More  Than  $5,000,000 

Met  by  Counter-Claim  for 

$5,107,766 

TOLEDO,  June  5— Federal  Judge  Kil- 
lits  has  set  June  19  as  the  day  for  a 
conference  here  of  all  persons  interested 
in  the  litigation  by  which  the  receivers 
for  the  Willys  Corp.  hope  to  establish 
claims  for  more  than  $5,000,000  against 
the  Willys-Overland  Co.  as  well  as  a 
counterclaim  of  the  Overland  company 
against  the  corporation  for  $5,107,766  for 
materials  supplied  the  Electric  Auto-Lite 
Corp. 

Negotiations  for  a  settlement  out  of 
court  have  been  under  way  for  some 
time,  but  were  abandoned  a  few  days  ago. 
It  is  estimated  that  the  claims  of  the 
corporation  are  considerably  in  excess 
of  those  filed  by  the  Overland  company. 
Judge  Killits  will  attempt  to  bring  about 
an  amicable  adjustment. 

Counsel  Outlines  Claims 

George  T.  Hahn,  special  counsel  for 
Frank  P.  Kennison  and  Francis  G.  Caf- 
fey,  receivers  of  the  Willys  Corp.  has 
filed  an  intervening  petition  in  the  case 
of  the  Ohio  Savings  Bank  &  Trust  Co. 
against  the  Willys  Corp.  In  this  peti- 
tion he  outlines  the  claims  against  the 
Willys-Overland  Co. 

When  the  capital  of  the  Willys-Over- 
land Co.  was  increased  by  $25,000,000 
on  May  6,  1920,  it  is  claimed  that  Willys 
Corp.  as  a  stockholder  waived  its  right 
to  subscribe  to  this  new  common  stock. 
Later  329,866  shares  of  common  stock 
were  issued  by  the  Willys-Overland  Co. 
for  the  Willys  Corp.  in  the  name  of  "J. 
R.  Harbeck,  syndicate  manager."  At 
this  time  a  majority  of  the  directors  of 
the  Willys  Corp.  also  were  directors  of 
the  Overland  Co.  and  for  this  reason  a 
technical  fraud  in  the  procedure  is 
claimed.  The  price  paid  was  far  in  ex- 
cess of  market  value,  the  petition  alleges. 
Return  of  the  subscription  price  of  this 
stock  is  asked  by  the  receivers. 

Chrysler  Six  Mentioned 

The  other  claim  arises  from  a  contract 
between  the  two  companies  whereby  the 
Overland  was  to  perfect  a  light  six  cyl- 
inder car  to  be  known  as  the  Chrysler 
six  and  the  Willys  Corp.  was  to  manu- 
facture and  market  the  car. 

The  petition  alleges  the  representa- 
tions made  by  the  Willys-Overland  Co. 
were  untrue  and  the  car  was  unfit  for 
manufacture  or  sale.  The  plant  at  Eliza- 
beth was  built  for  manufacture  of  this 
car  and  tools  and  equipment  were  bought 
for  that  purpose.  The  receivers  want  an 
accounting  of  damages  thus  incurred  and 
judgment  for  them. 

Judgment  for  $136,637.71  is  also  asked 
on  account  of  indebtedness. 

The  petition  states  the  corporation  at 
one  time  offered  to  return  its  common 
stock  shares  for  the  return  of  the  pur- 


CONGRESS  MAY  FATHER 
TRANSPORT  INSTITUTE 

WASHINGTON,  June  5— Plans 
are  under  way  to  have  Congress 
father  a  novel  school  of  inquiry 
to  be  known  as  the  National  Trans- 
portation Institute,  to  deal  prima- 
rily with  transportation  problems, 
but  in  an  entirely  dififerent  way 
from  the  methods  pursued  by  any 
present  Federal  agency.  It  is  to 
be  conducted  somewhat  along  the 
lines  of  the  Rockefeller  Foundation. 

The  Joint  Commission  of  Agri- 
cultural Inquiry  is  sponsor  for  the 
school.  It  proposes  the  establish- 
ment of  a  private  research  and  edu- 
cational institution  under  disin- 
terested auspices  to  promote  educa- 
tion in  the  principles,  operation 
and  practices  incident  to  trans- 
portation. 


Harley  Bankruptcy 
Receivers  Named 


chase   price   by  the   Overland   company, 
but  the  latter  refused. 

Tracy,  Chapman  and  Welles,  attorneys 
for  Clement  O.  Miniger,  in  the  purchase 
of  the  Electric  Auto-Lite  division  of  the 
Willys  Corp.,  have  incorporated  the  Elec- 
tric Auto-Lite  Co.  in  Ohio  with  a  capital 
of  500  shares  of  common  stock  of  no 
par  value.  The  attorneys  said  the  in- 
corporation was  only  nominal,  but  that 
it  might  be  used  in  case  the  proi>erties 
were  sold  at  the  sale  set  for  next  Wednes- 
day, It  was  also  said  it  might  be  a  sales 
company.  Delay  in  incorporating  such  a 
company  may  have  been  one  of  the 
causes  for  Miniger's  unreadiness  to  bid 
last  Monday, 


Stockholders  Protesting 

Avalon  Sale  for  $28,500 

AKRON,  June  5— Stockholders  of  the 
defunct  Avalon  Rubber  Co.  of  Barber- 
ton  have  filed  with  Judge  C.  D.  Westen- 
haver  of  the  United  States  district  court 
at  Cleveland  a  petition  protesting  the 
order  of  Bankruptcy  Referee  Harry  L. 
Snyder  of  Akron,  in  selling  the  Avalon 
plant  to  private  Akron  interests  for  $28,- 
500,  over  the  stockholders'  joint  bid  of 
$30,000.  The  cash  bid  was  made  by  a 
syndicate  represented  by  Clyde  Alvis, 
which  has  announced  it  will  convert  the 
Avalon  plant  into  a  factory  for  electrical 
devices   and   radiophone   equipment. 

The  stockholders'  bid  was  $10,000  cash 
and  $20,000  in  notes,  but  Snyder  accepted 
the  cash  bid  in  preference.  The  com- 
pany has  been  in  receivership  for  sev- 
eral months  with  Ray  F.  Hamlin  of 
Akron  as  receiver  and  trustee  in  bank- 
ruptcy.   Its  liabilities  are  about  $35,000. 


Court    Restrains     Hendee     from 
Foreclosing — Long  Litiga- 
tion Forecast 


SPRINGFIELD,  MASS.,  June  6— An 
involuntary  petition  in  bankruptcy  has 
been  filed  against  the  Harley  Co.  as  the 
latest  twist  in  the  chain  of  entanglements 
begun  after  the  purchase  of  this  concern 
from  the  Hendee  Manufacturing  Co.  for 
$1,100,000  several  months  ago. 

Samuel  M.  Green  and  George  A.  Bacon, 
both  of  Springfield,  have  been  appointed 
receivers  in  bankruptcy.  At  the  same 
time  the  United  States  district  court  is- 
sued an  order  restraining  the  Hendee 
company  from  foreclosing  on  the  Harley 
property  because  of  an  alleged  default 
on  the  mortgage.  The  court  denied  a 
request  that  John  D.  Stephens,  assis- 
tant treasurer  of  the  Hendee  company, 
be  named  as  one  of  the  receivers.  It  is 
expected  that  the  receivers'  investigation 
will  be  completed  within  two  weeks. 

Wished  to  Prevent  Foreclosure 

The  bankruptcy  petition  followed  upon 
a  refusal  of  the  United  States  District 
court  on  June  1  to  grant  a  receivership 
for  the  company,  sought  by  a  group  of 
stockholders  as  a  means  of  preventing 
foreclosure  by  the  Hendee  company  of 
its  mortgage  for  $725,000. 

It  was  alleged  the  concern  was  solvent 
but  did  not  possess  ready  means  with 
which  to  pay  bills.  The  court  denied 
the  petition  of  Frank  D.  Zell  of  Penn- 
sylvania for  a  receiver  on  a  ruling  that 
it  could  not  legally  be  initiated  by  a  stock- 
holder, and  further  than  this  the  merits 
of  the  sale  were  not  considered.  Bank- 
ruptcy proceedings  are  brought  on  peti- 
tion of  four  creditors  with  claims  total- 
ing $'  ,917,  most  of  which  is  itemized  as 
wages  due  employees  of  the  company. 

Admits   Inability  to   Pay 

Attached  to  the  petition  when  f\\ed 
with  the  United  States  District  Court 
in  Boston  was  a  statement  by  President 
A.  W.  Morris  that  at  a  stockholders' 
meeting  June  1  the  company  admitted 
its  inability  to  pay  its  debts  and  its 
willingness  to  be  adjudged  in  bankruptcy. 
In  answer  to  an  inquiry,  Morris  said 
that  he  believed  the  Harley  Co.'s  affairs 
would  be  in  litigation  for  some  time. 


COMPLETING  EXPORT  MANUAL 

WASHINGTON,  June  5— The  Foreign 
Trade  Automobile  Export  manual,  being 
prepared  by  the  National  Automobile 
Chamber  of  Commerce,  through  its  spe- 
cial representative,  L.  E.  Warford,  is 
approximately    three-fourths    completed. 


MAY  INVESTIGATE  CURTIS 

LITTLE  ROCK,  June  5 — Suit  has  been 
filed  in  cliancery  court  which  opens  the 
way  to  judicial  investigation  of  the  Cur- 
tis Motor  Car  Co.,  a  concern  which  was 
organized  and  promoted  locally  in  the 
autumn  of  1919,  and  which  went  into  the 
hands  of  a  receiver  last  April,  with  re- 
ported assets  of  $87.  Residents  of  Little 
Rock  and  other  Arkansas  communities 
are  said  to  have  invested  more  than  $100,- 
000  in  stock  in  the  concern. 
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Diiraiit  Would  BiiUd 
Star  at  Elizabeth 


Likely  to  Get  Plant  for  Approxi- 
mately $3,000,000  at  Re- 
ceivers Sale 


NEW  YORK,  June  8— Durant  Motors, 
Inc.,  undoubtedly  will  pui-chase  the  huge 
new  plant  of  the  Willys  Corp.  at  Eliza- 
beth, N.  J.,  when  it  is  offered  at  re- 
ceiver's sale  to-morrow,  June  9.  Unless 
there  are  unexpected  developments, 
Durant  will  be  the  only  bidder.  His  offer 
will  approximate  $3,000,000,  and  he  as- 
serts positively  that  if  anyone  attempts 
to  run  up  the  price  beyond  the  sum  he  has 
bid  he  will  drop  out.  The  construction 
of  the  plant  cost  about  $10,000,000. 

If  Durant's  bid  is  accepted  and  con- 
firmed by  the  court,  he  will  use  the  plant 
exclusively  for  the  manufacture  of  the 
new  Star  car  which  was  designed  to  com- 
pete with  Ford.  The  Long  Island  City 
plant  will  continue  in  operation  to  turn 
out  the  Durant  line. 

The  schedule  for  the  various  Durant 
cars  for  1923  calls  for  a  minimum  of 
120,000  and  a  maximum  of  200,000.  The 
Oakland,  Cal.,  factory  will  be  ready  for 
production  in  30  or  40  days.  It  will 
contain  300,000  sq.  ft.  of  floor  space  and 
will  have  a  capacity  of  50,000  cars,  of 
which  40,000  will  be  Stars. 

If  the  demand  for  the  Star  develops 
as  rapidly  as  is  expected,  most  of  the 
factory  space  in  the  Elizabeth  plant, 
which  covers  2,100,000  sq.  ft.,  will  be 
required  for  the  assembling  of  the  new 
line. 

Must  Deposit  $200,000 

The  court  has  directed  that  $200,000 
must  be  deposited  before  the  bidding  be- 
gins on  parcel  one,  which  includes  the 
land,  buildings  and  fixtures  comprising 
the  main  plant.  This  is  all  of  the  prop- 
erty in  which  Durant  is  interested. 

A  separate  bid  will  be  asked  for  ap- 
proximately $2,000,000  worth  of  machin- 
ery and  tools  which  were  installed  in  the 
factory  before  the  Willys  Corp.  was 
thrown  into  a  receivership. 

So  far  as  can  be  learned  there  is  no 
basis  for  reports  that  Durant  might  ask 
the  parts  makers  who  will  supply  the 
essential  units  for  the  Star  to  establish 
branch  plants  in  the  Elizabeth  factory  in 
the  interest  of  economy. 


A.   M.    A.   COMMITTEE    PERSONNEL 

CHICAGO,  June  5  — The  committee 
representing  the  delegates  who  withdrew 
from  the  American  Automobile  Associa- 
tion at  St.  Louis,  May  20,  which  has 
issued  a  call  for  all  automobile  clubs  in- 
terested to  meet  at  the  Sherman  Hotel 
here,  June  19  and  20,  to  perfect  an  or- 
ganization of  the  American  Motorists' 
Association,  is  composed  of  Fred  H. 
Oaley  of  Cleveland,  Charles  C.  Jones, 
Columbus;  N.  E.  Noblet,  Indianapolis; 
Richard  H.  Lee,  Chicago;  Henry  Paul- 
man,  Chicago;  B.  H.  Hagerman,  Kansas 


MARYLAND  COLLECTS 
CENT  GASOLINE  TAX 

BALTIMORE,  June  2  —  The 
State  of  Maryland  added  to-day  to 
the  high  cost  of  gasoline  when  it 
began  collection  of  a  tax  of  one 
cent  a  gallon  on  gasoline  used  in 
motor  vehicles.  The  revenue  will 
be  used  to  reduce  a  long-standing 
deficit  of  $1,000,000  in  the  main- 
tenance fund  of  the  State  Roads 
Commission. 

The  tax  expires  on  Dec.  31,  1923, 
but  on  the  day  following  another 
tax  of  two  cents  a  gallon  becomes 
effective,  the  proceeds  to  be  ap- 
plied to  a  reduction  in  the  fees  for 
the   registration   of  r.utomobiles. 


City;  Eugene  Stuart,  Louisville;  H.  R. 
Keltig,  Louisville;  Ewing  S.  Mosely, 
Dallas;  G.  E.  Gillespie,  Lincoln;  W.  Q. 
Winship,  St.  Paul;  M.  P.  Lawler,  St. 
Joseph,  Mo.;  A.  G.  Lupton,  Hartford 
City,  Ind.,  and  Walter  D.  Meals,  Cleve- 
land. 


Stewart  Makes  Changes 

in  Its  Capacity  Ratings 

BUFFALO,  June  5— The  Stewart  Mo- 
tor Corp.  has  changed  the  wheelbase  on 
the  Utility  Wagon  from  123  to  128  in. 
and  the  tire  size  all  around  has  been 
increased  from  32  x  4%  to  34  x  4%. 

A  slight  change  has  been  made  in  the 
capacity  ratings  on  other  Stewart  trucks 
as  follows: 

Model  Capacity  Price 

Utility  Wagon         500  to  2,500  lbs.  $1,245 

15  114  to  11/2-ton  1,445 

9  1"/2  to  2-ton  1,790 

7  2  to  2i/2.ton  2,190 

7X  ZYz  to  3 -ton  2,390 

10  31/2  to  4-ton  3,190 

10X  3i/2to4.ton  3,190 


Trask  Detroit  Steamer 

Now  Being  Manufactured 

DETROIT,  June  6— Manufacture  of  the 
Trask  Detroit  Steamer  has  been  started 
in  the  plant  of  the  Schlieder  Manufac- 
turing Co.,  this  city,  manufacturer  of 
valves. 

The  first  of  the  product,  a  phaeton 
model,  priced  at  $1,585,  is  now  being  ex- 
hibited in  the  lobby  of  the  Detroit  Board 
of  Commerce.  0.  C.  Trask,  president  of 
the  Detroit  Steam  Motor  Corp.  is  in 
charge  of  manufacturing  at  the  Schlieder 
plant. 

The  car  has  a  115  in.  wheelbase  and 
weighs  2000  lbs.  The  two  cylinder  en- 
gine is  directly  connected  with  the  rear 
axle.  It  is  declared  to  develop  the  equiv- 
alent of  45-50  horsepower.  Control  of 
the  car  is  by  the  throttle  on  the  steering 
post.  A  distributor  organization  is  be- 
ing developed.  Dominion  Steam  Motors 
has  been  formed  in  Windsor  to  handle 
the  sale  of  the  car  in  Canada. 


June  8,  1922 

Goodyear  Makes  Bus 
With  Eight  Wheels 

Is   Development   of  Present   Six- 
Wheeled  Vehicle — Same 
Chassis  Used 


PILOT  HAS  SPORTSTER 

RICHMOND,  IND.,  June  6— The  Pilot 
Motor  Car  Co.  has  a  sportstet  model, 
deliveries  of  which  began  on  June  1.  It 
is  of  the  four-passenger  type  and  carries 
barrel  type  headlamps,  with  cowl  lamps 
to  match.  The  runningboards  are  dis- 
placed by  aluminum  side  steps  with  in- 
dividual fenders,  and  there  is  an  alumi- 
num trunk  rack  with  protecting  bars  on 
the  back  of  the  body  and  other  specially 
built  features  not  heretofore  used  by 
the  Pilot  organization. 


AKRON,  June  5 — An  eight  wheel  pas- 
senger bus — an  entirely  new  departure 
in  motor  vehicle  design — is  being  devel- 
oped by  the  Goodyear  Tire  &  Rubber  Co, 
of  Akron,  which  two  years  ago  pion- 
eered in  the  successful  development  and 
practical  demonstration  of  the  six  wheel 
chassis  for  both  truck  and  passenger 
buses. 

The  first  six  wheel  passenger  bus  per- 
fected by  Goodyear  engineers  is  being 
remodeled  and  made  into  an  eight- 
wheeled  bus,  with  four  wheels  in  the 
rear  and  four  in  front.  It  will  carry  a 
street  car  body  of  the  Peter  Witt  type, 
with  pay-enter  folding  doors  and  col- 
lapsible steps,  and  seats  and  standing 
room  for  55  passengers. 

The  new  eight  wheeler  will  have  prac- 
tically the  same  chassis  and  wheelbase 
as  the  six  wheeled  vehicle,  with  a  wheel- 
base  of  180  in.  from  the  center  between 
the  front  wheels  to  the  center  between 
the  rear  wheels. 

Goodyear  engineers  have  perfected  a 
system  whereby  the  big  bus  can  be 
steered  by  all  four  front  wheels  oper- 
ated with  a  single  steering  wheel.  The 
front  and  rear  wheels  of  the  front  truck 
have  been  arranged  with  different  radius 
lengths  so  as  to  permit  proper  tracking 
when  the  vehicle  is  turned  and  the  wheels 
are  at  an  angle  to  the  chassis. 

Litchfield  Worked  Out  Plan 

His  conviction  that  the  ultimate  motor 
vehicle  would  be  multiple  wheeled,  tak- 
ing the  same  evolution  as  the  freight 
car,  led  to  P.  W.  Litchfield's  working  out 
plans  for  the  first  six  wheeled  motor 
vehicles  ever  put  into  practical  use  in 
America  several  years  ago.  Litchfield  is 
vice-president  and  factory  manager  of  h 
the  Goodyear  company.  * 

Six  wheeled  trucks  and  buses  how  are 
being  used  regularly  in  Akron.  They 
have  proved  to  have  easier  riding  quali- 
ties, a  lower  center  of  gravity  and  bet- 
ter traction,  while  tire  equipment  is  less 
expensive  than  for  a  conventional  four- 
wheeled  truck  with  larger  wheels.  The 
new  eight  wheeler  is  expected  to  make 
its  debut  within  a  month  or  so. 
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Akron  Stills  Strife 
by  Wage  Acljustnient 

Labor  Restless    Under   Improved 

Conditions — Makers  Bid 

Against  Each  Other 

AKRON,  June  5 — Labor  strife,  crop- 
ping out  among  rubber  workers  in  the 
Akron  tire  factories  and  apparently  con- 
ducted by  the  steady  climb  beck  to  pros- 
perity of  the  tire  industry  and  the  in- 
creasing heavy  demand  for  labor  upon 
the  part  of  the  larger  tire  concerns,  has 
forced  wage  adjustments  in  most  of 
Akron's  factories  within  the  past  ten 
days. 

The  Firestone  Tire  &  Rubber  Co.,  on 
top  of  a  wage  increase  for  all  factory 
employees  ranging  from  9  to  12  per  cent, 
has  increased  the  salaries  of  all  office 
employees  by  10  per  cent.  In  the  face 
of  the  Firestone  wage  revision,  however, 
a  small  group  of  workmen  walked  out, 
contending  that  if  any  increase  be  made 
at  all,  it  should  be  more  than  that  given. 
The  dissension  was  confined  to  a  few 
minor  departments,  however,  and  the  de- 
mand of  the  men  remained  unheeded. 
Some  of  those  who  walked  out  have  re- 
sumed work,  while  others  are  seeking 
jobs  in  other  factories. 

Goodrich  Reduces  Shifts 

The  B.  F.  Goodrich  Co.,  at  least  tem- 
porarily, has  salved  a  feeling  of  dissen- 
sion breaking  through  the  service  in  sev- 
eral departments,  and  has  made  adjust- 
ments by  reducing  shifts  from  ten  to 
eight  hours  each  and  giving  the  men 
nearly  the  equivalent  of  ten  hours  pay 
for  eight  hours  work.  The  new  scale 
at  Goodrich  under  this  arrangement  is 
reported  to  be  11 V2  cents  an  hour  for 
skilled  tire  builders.  The  company  in 
the  negotiations  offered  71  cents,  counter- 
ing a  demand  from  employees  for  80 
cents,  the  comprise  being  reached  on  11 V2, 
cents. 

The  Miller  Rubber  Co.  has  quietly 
made  adjustments  of  wages  wherever 
necessary  in  its  factory,  without  enforc- 
ing any  set  scale  of  increase  or  without 
making  any  public  announcement  of  what 
revisions  are  known  to  have  been  made. 
The  Mason  Tire  &  Rubber  Co.  at  Kent 
has  had  some  trouble  with  a  group  of 
its  men,  but  now  reports  labor  conditions 
normal. 

The  Goodyear  Tire  &  Rubber  Co.  so 
far  seems  to  have  been  free  from 
any  serious  dissension  or  wage  strife, 
although  it  is  a  matter  of  conjecture 
in  rubber  circles  that  practically  all 
the  tire  companies,  both  large  and 
small,  sooner  or  later  will  have  to  follow 
the  Firestone  lead  of  announcing  flat 
increases  to  their  men. 

Faced  with  Labor  Shortage 

Where  Akron  a  month  ago  had  a  labor 
surplus,  the  Rubber  City  to-day  is  faced 
by  an  absolute  labor  shortage  along  all 
lines.  Common  labor  has  become  inde- 
pendent, in  fact,  and  men  are  refusing 
work   at   45   cents   an   hour,   whereas   a 
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month  ago  they  were  glad  to  get  it  at 
35  and  40  cents  an  hour. 

Rubber  companies  have  apparently  re- 
vived the  old  tactics,  laid  upon  the  shelf 
by  amicable  agreement  during  the  slump 
era,  and  are  bidding  against  each  other 
for  men,  advertising  in  other  cities  and 
painting  jobs  here  as  attractively  as  pos- 
sible. 

The  mad  pace  in  tire  production  con- 
tinues unabated.  Firestone  is  hitting 
25,000  tires  a  day,  Goodrich  16,000  and 
Goodyear  is  striving  to  get  enough  men 
to  attain  a  production  ticket  calling  for 
26,000  casings  daily.  Goodyear  is  re- 
ported to  have  almost  completely  ex- 
hausted its  finished  goods  inventories,  in 
order  to  fill  rush  orders,  and  it  is  ad- 
mitted that  if  enough  men  are  available 
the  company  will  jump  to  29,000  or  30,000 
tires  a  day,  long  enough  to  catch  up  with 
orders  and  to  build  up  again  a  sufficient 
reserve  for  the  future. 

Timken  Bearing  Raises  Wages 

CANTON,  OHIO,  June  5— Wages  of 
all  shop  employees  of  the  Timken  Roller 
Bearing  Co.  have  been  advanced  10  per 
cent.  Salaries  of  other  employees  have 
been  adjusted  to  make  the  pay  the  same 
as  it  was  prior  to  Sept.  1,  1921,  when 
wages  were  cut. 


Stockholders  Provide 

New  Oshkosh  Capital 

OSHKOSH,  WIS.,  June  5— By  unani- 
mous vote  of  stockholders,  an  amended 
plan  for  refinancing  the  Oshkosh  Motor 
Truck  Co.,  Oshkosh,  Wis.,  has  been  put 
into  effect.  The  sum  of  $76,000  has  been 
provided  which  will  make  possible  the 
liquidation  of  a  considerable  portion  of 
the  indebtedness  and  such  an  extension 
of  time  on  the  balance  as  will  insure 
the  safety  of  the  company. 

The  amount  of  $43,000  has  been  sub- 
scribed by  stockholders,  and  trucks  on 
hand  and  in  process  when  the  business 
slump  overtook  the  truck  industry  to  the 
amount  of  $33,000  have  been  sold.  The 
reorganization  of  the  Oshkosh  Motor 
Truck  Sales  Co.  recently  enabled  the  com- 
pany to  market  considerable  of  the  sur- 
plus, the  remainder  of  which  is  steadily 
being  absorbed,  enabling  the  company  to 
resume  output  on  a  fair  scale,  with  pros- 
pects of  a  nearly  normal  schedule  of 
production  within  a  relatively  short  time. 


Investment  Company  Holds 
Various  Kelsey  Interests 

DETROIT,  June  5— The  John  Kelsey 
Investment  Co.  has  been  formed  in  this 
city  with  a  capitalization  of  $1,500,000, 
15.000  shares  at  $100  a  share,  to  con- 
solidate the  different  business  enterprises 
of  John  Kelsey  under  one  head. 

Stockholders  in  the  new  company  are 
John  Kelsey,  14,998  shares;  George  Ken- 
nedy one  share  and  William  Duncharme 
one  share.  Kelsey  said  it  was  not  the 
intention  of  the  investment  companies 
to  engage  in  any  new  businesses,  but  to 
simplify  the  management  of  the  existing 
companies.  The  Kelsey  Wheel  Co.,  Inc., 
is  the  principal  of  the  Kelsey  holdings. 
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Detroit  Emplovment 
50,000  Above  1921 

Complete    Recovery    of    Industry 

Seen  bv  Government  in 

Survey  for  May 


WASHINGTON,  June  4— Measured  in 
terms  of  employment,  the  automotive  in- 
dustry has  completely  recuperated,  ac- 
cording to  the  industrial  survey  for  the 
month  of  May  conducted  by  the  United 
States  Employment  Service, 

The  automotive  industry  again  regis- 
tered first  in  the  percentage  over  em- 
ployment in  April  as  the  gain  for  this 
industrial  classification  amounted  to  11.2 
per  cent,  with  railroad  repair  shops  the 
nearest  competitor  in  employment  gains, 
having  an  average  of  4.6  per  cent.  The 
actual  increase  for  fourteen  industries 
showed  3.2  per  cent  in  the  number  on 
their  payrolls  as  compared  with  April. 
Tha  increasing  activity  in  the  automo- 
tive industry  has  reflected  itself  in  allied 
industries. 

Activity  in  Indiana 

h.  Indiana,  representatives  of  the 
Labor  Department  report  that  the  de- 
mand for  skilled  help  in  the  automobile 
and  accessory  lines  is  so  active  that  cer- 
tain classes  of  workers  can  be  supplicJ 
only  with  difficulty.  An  increased  de- 
mand for  bench  men,  cabinetmakers  and 
all-around  mechanics  is  apparent.  The 
revival  of  business  has  brought  an  in- 
creased demand  for  office  workers  and 
sales  people  in  Indiana. 

In  Indianapolis,  the  automotive  plants 
particularly  are  running  at  top  speed, 
and  a  shortage  of  skilled  automotive 
labor  exists.  All  motor  and  plow  manu- 
facturers are  working  overtime  in  South 
Bend. 

Other  Industries  Stimulated  '       ' 

In  its  survey  of  Michigan,  the  Federal 
Employment  Service   says: 

"This  has  been  the  biggest  production 
month  the  automotive  industry  has  ever 
had.  The  business  in  sight  will  keep  the 
plants  going  at  top  speed  until  the  middle 
of  July.  The  automobile  activity  has 
also  stimulated  employment  in  other  in- 
dustries, such  as  steel,  and  including 
aluminum,  cotton  fabrics,  oil.  electrical 
manufacture,  and  the  numerous  parts 
and  accessories."  i 

It  is  significant  to  note  that  in  Detroit 
there  are  now  empUn.'d  50.000  more 
men  than  during  the  peak  of  1921.  and 
the  output  for  Ma.v  was  even  greater 
than  the  previous  month's  increased  pro- 
duction. One  high-priced  motor  car  com- 
pany is  hiring  men  at  the  rate  of  120 
a  day.  A  year  ago  this  company  was 
operating  with  a  working  force  of  ap- 
proximately 3300,  while  to-day  there  are 
7000  on  the  factory  payroll. 

At  Flint  there  is  a  shortage  of  skilled 

help    in    the    automotive   industry.      One 

motor  company  is  making  100  cars  a  day, 

or  more  than  double  last  year's  rate  of 

{Continued  on  page  1304) 
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Canada  Protesting 
Increased  Taxation 


Representatives  of  A.  I.  C.  Will 

Make  Direct  Appeal  to 

Government 

TORONTO,  June  2— The  members  of 
the  automotive  industry  of  the  Dominion 
are  a  unit  in  protesting  against  the  new 
ad  valorem  5  per  cent  excise  tax  on  cars 
priced  to  dealers  at  $1,200  and  under, 
and  10  per  cent  on  cars  selling  to  the 
trade  at  a  price  in  excess  of  $1,200. 

The  Canadian  Automobile  Association 
and  Ontario  Motor  League  argue  that  the 
singling  out  of  the  motor  car  for  special 
imports  places  it  in  the  same  category 
with  candies,  intoxicating  beverages  and 
tobacco,  and  is  inherently  a  tax  on  in- 
dividual and  national  efficiency. 

Manufacturers   to   Act 

Representatives  of  the  automotive  in- 
dustries of  Canada  (the  N.  A.  C.  C.  of 
the  Dominion)  have  convened  in  this  city 
purposing  to  wait  on  Hon.  W.  S.  Field- 
ing in  Ottawa  to  present  their  brief 
against  the  new  excise  imposts.  To  the 
credit  of  those  whose  position  is  rela- 
tively improved  by  the  5  per  cent  dis- 
crimination against  the  higher  priced 
makes  be  it  said  that  they  all  are  join- 
ing in  the  opposition.  It  is  declared  gen- 
erally that  the  special  tax  is  a  breach 
of  the  pre-election  promise  of  the 
premier,  Hon.  W.  L.  McKenzie  King,  that 
no  special  taxes  would  be  imposed  on 
motor  vehicles  in  the  event  of  his  party 
sitting  in  the  driver's  seat  of  govern- 
ment. 

Budget  proposals  of  automotive  inter- 
est have  been  somewhat  classified  and 
deprived  of  much  ambiguity.  The  gen- 
eral sales  tax  has  been  increased  50  per 
cent,  or  from  4  per  cent  to  6  per  cent  on 
imported  cars  and  from  3  per  cent  to  4% 
per  cent  on  cars  of  domestic  manufacture. 
The  5  per  cent  or  10  per  cent  excise  tax, 
as  the  case  may  be,  is  added  to  the  sales 
tax  and  computed  on  the  manufacturers' 
list  price  or  the  duty  paid  value  re- 
spectively of  Canadian  made  or  imported 
cars. 

Settlers'  Eflfects  Free 

Under  a  provision  of  the  budge',  trac- 
tors selling  for  $1,400  or  less  and  parts 
thereof  will  enter  Canada  free  hereafter 
by  act  of  Parliament.  For  some  years 
they  have  entered  duty  free  by  Order-in- 
Council.  The  budget  also  provides  simi- 
larly that  autT)mobiles  be  permitted  to 
enter  duty  free  valued  at  $1,000  or  undei 
if  settler's  effects,  and  up  to  any  value 
if  farmer  and  settler's  effects. 

The  import  tax  on  gasoline  over  0.725 
and  not  exceeding  0.750  gravity  has  been 
reduced  from  2%  cents  to  1  cent  a  gallon 
under  the  general  tariff. 

The  budget  further  provides  that  the 
legislation  providing  a  fixed  valuation  on 
imports  from  countries  with  depreciated 
currencies  be  repealed.  This  provision 
will,  of  course,  profit  the  countries  with 
depreciated  currencies,  and  especially 
Germany. 
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While  the  British  preference  has  been 
somewhat  increased  in  some  textiles  it 
does  not  affect  automotives. 

The  special  tax  on  motor  cars,  it  should 
be  added,  is  collected  from  the  Canadian 
manufacturer  or  importer  at  time  of  ship- 
ment or  importation  and,  of  course,  is 
passed  on  to  the  dealer  and  in  turn  to 
the  consumer  either  as  a  stated  tax  or 
included  in  the  selling  price.  Most  quo- 
tations are  now  "plus  tax." 

Among  the  points  the  A.  I.  C.  will 
stress  are:  that  the  tax  is  wrong  in  prin- 
ciple in  that  it  discriminates  against  one 
essential  industry,  that  the  tax  discrimi- 
nated between  members  of  that  industry, 
and  that  it  will  retard  the  return  of  de- 
velopment, progress  and  prosperity  at 
the  same  time  resulting  in  unemploy- 
ment. 


Racine  Horseshoe  Tire 

Completes  Organization 

RACINE,  WIS.,  June  5— Reorganiza- 
tion of  the  defunct  Racine  Auto  Tire  Co. 
of  iRacine,  Wis.,  by  a  new  corporation 
known  as  the  Racine  Horseshoe  Tire  Co., 
has  been  completed  by  Eastern  financial 
interests  which  have  a  working  arrange- 
ment with  the  stockholders  and  Racine 
and  Milwaukee  banks.  The  new  officers 
and  directors  which  have  taken  over  the 
management  are: 

President,  J.  C.  Lawrence  of  S.  W. 
Straus  &  Co.,  Chicago;  vice-president, 
0.  D.  Hollenbeck;  secretary  and  sales 
manager,  L.  H.  Shepherd;  treasurer, 
Raymond  H.  Weins,  Racine.  Lawrence 
was  for  eleven  years  an  officer  of  the 
B.  F.  Goodrich  Rubber  Co.,  Akron.  Hol- 
lenbeck is  a  former  Firestone  official,  and 
Shepherd  is  a  former  Goodrich  man. 

The  board  of  directors,  of  which  Law- 
rence is  chairman,  consists  of  the  follow- 
ing: H.  H.  Whiteman,  fabric  manufac- 
turer, Boston;  H.  J.  Lyall,  attorney,  New 
York;  N.  Howard  Green,  fabric  manu- 
facturer, Boston;  Francis  J.  Johnson, 
banker,  Chicago;  W.  C.  Crawford,  bank- 
er. New  York;  John  W.  Bate,  financier 
and  manufacturer,  Racine;  Frederick  L. 
Sivyer,  steel  foundry  owner,  Milwaukee; 
William  0.  Goodrich,  capitalist,  Milwau- 
kee. 


Ford  Shifts  Departments 

to  Help  Lincoln  Factory 

DETROIT,  June  2— Sales  and  service 
offices  of  the  Ford  Motor  Co.  have  been 
moved  to  the  Lincoln  Motor  Co.  plant, 
and  the  purchasing  department  of  Lin- 
coln has  been  moved  to  the  Highland 
Park  plant  of  the  Ford  company.  The 
relocation  of  the  departments  is  declared 
by  executives  to  be  of  an  experimental 
nature,  and  part  of  the  plan  is  to 
familiarize  the  members  of  the  Lincoln 
departments  with  Ford  policies  and  meth- 
ods. 

There  will  be  no  consolidation  of  the 
departments  of  the  two  companies,  it  was 
declared,  as  it  is  the  Ford  plan  to  main- 
tain them  as  two  entirely  separated  divi- 
sions, each  with  its  own  operating  and 
executive  staff. 
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Boycott  Against  Bus 
and  Truck  Spreads 

Starting   at  Roseville,   Cal.,  Now 

Reaches  to  San  Francisco — 

Dealers  Aroused 


LOS  ANGELES,  June  6— The  activi- 
ties of  employees  of  the  Southern  Pacific 
Railroad  in  extending  their  attempts  to 
curtail  motor  truck  shipping  are  develop- 
ing. Starting  at  Roseville,  Cal.,  where 
the  blacklist  and  "we  don't  patronize" 
embargo  was  placed  on  motor  freight  and 
bus  lines,  and  merchants  were  petitioned 
to  refuse  to  handle  goods  shipped  by 
truck,  the  movement  now  has  spread  to 
San  Francisco.  « 

Under  the  supervision  of  the  Southern  ■ 
Pacific  Good  Service  League,  the  Cham-  " 
ber  of  Commerce  and  many  other  organ- 
izations have  been  sent  copies  of  resolu- 
tions asking  that  they  patronize  the  rail- 
roads rather  than  the  bus  and  truck, 
and  that  these  organizations  use  their 
influence  to  bring  about  heavier  taxes 
for  the  highway  carriers. 

In  the  preamble  to  the  resolution,  the 
league  sets  up  that  the  Southern  Pacific 
Railroad  is  meeting  severe  competition 
under  unjust  conditions  from  commercial 
motor  trucks  and  buses;  that  the  railroad 
pays  taxes  which  are  used  in  part  to 
maintain  the  highways  over  which  this 
competition  operates;  that  this  continued 
competition  will  so  impair  the  revenues 
of  the  railroad  that  its  employment  of 
working  forces  will  be  curtailed. 

League  Strikes  Snag 

The  railroad's  taxes,  the  purchases,  ex- 
penditures, payroll,  etc.,  are  set  up  in 
detail,  and  attention  is  directed  to  the 
fact  that  San  Francisco's  merchants 
benefit  from  these  expenditures. 

The  league  struck  a  snag  when  these 
resolutions  were  addressed  to  the  Motor 
Car  Dealers  Association.  The  associa- 
tion appointed  a  committee  to  consult 
with  officials  of  the  railroad  to  ascertain 
if  they  instigated  or  were  a  party  to 
the  circulation  of  the  petitions.  Pacific 
Coast  automobile  dealers  pay  to  the  rail- 
roads about  $19,000,000  annually  in 
freight  bills,  and  there  is  some  talk  of 
a  plan  in  retaliation  whereby  these 
shippers  would  discontinue  their  patron- 
age  of   Southern  Pacific   lines. 


OPTIMISM  AT  TRUCK  MEETING 

PONTIAC,  MICH.,  June  6— Conditions, 
were  never  so  bright  for  truck  business} 
in   the   retail    field,   according  to   thirty) 
sales  managers  and  agents  from  BostoUij 
Philadelphia,  New  York  and  Kansas  Citj 
districts    in    convention    at    the    General] 
Motors   truck   plant  here    to-day.     Uni- 
versal   optimism    was    revealed    in    th« 
meeting.     Two  sales  sessions  were  held. 
The   conference    closes   to-night.       Next| 
Monday  and  Tuesday  the  fourth  of  the] 
convention    series    will    be    held    at    the ' 
plant,    with    men    from    the    South    and 
Southwest,  from  Atlanta  to  El  Paso  in 
attendance. 
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Activity  in  Building 
Boosts  Truck  Sales 


Passenger  Car  Business  Also  Con- 
tinues   Improvement    in 
Southern  California 


LOS  ANGELES,  June  3— The  rush  of 
automotive  buying  in  southern  California 
continues.  When  it  began  in  March 
there  were  many  to  predict  it  could  not 
last  long,  but  it  is  improving  rather  than 
diminishing.  The  splendid  business  is 
being  enjoyed  not  only  by  the  passenger 
car  dealers  but  exclusive  truck  merchants 
are  experiencing  a  big  demand  as  well. 

The  truck  business  undoubtedly  is 
based  largely  on  the  unprecedented  build- 
ing activity.  Los  Angeles  has  been  rank- 
ing third  among  all  the  cities  in  the 
United  States  in  building  permits.  There 
is  not  as  much  road  building  as  in  some 
previous  years,  but  this  line  is  constant 
on  the  average.  The  number  of  Govern- 
ment and  state  trucks  in  use  makes  com- 
paratively few  privately  owned  trucks 
in  this  work. 

Statistics  just  compiled  indicate  that 
the  number  of  new  passenger  cars  sold 
in  this  part  of  the  state  the  first  four 
months  of  the  year  was  21,651  as  com- 
pared to  13,843  during  the  same  period 
in  1921.  In  Los  Angeles  alone  there 
have  been  10,024  new  cars  sold  in  the 
four  months  as  compared  to  5997  one 
year  ago. 

Slightly  more  than  one-third  of  all 
the  new  cars  sold  are  Fords.  Chevrolet 
is  getting  about  15  per  cent  of  the  total 
business.  Willys-Knight  has  shown  a 
gain  of  300  per  cent.  Six  cars  show 
fewer  sales  than  last  year.  In  some 
cases  this  can  be  attributed  to  the  fact 
the  factory's  financial  condition  has  hurt 
the  confidence  of  the  public  in  the  car. 
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Plan  Would  Put  Nash 

Qoser  to  Lafayette 

{Continued  from  page  1294) 

The  liabilities  were:  notes  payable, 
$1,440,000;  accounts  payable,  $29,191; 
dealers'  deposits,  $21,750;  accrued  liabil- 
ities, $56,388,  making  a  total  of  $1,547,- 
329,  leaving  the  net  worth  of  the  com- 
pany $922,831. 

The  new  corporation  has  made  an  of- 
fer to  purchase  all  the  property  and  as- 
sets of  the  Lafayette  company  in  con- 
sideration of  the  assumption  of  all  its 
debts  and  liabilities  and  the  issuance  to 
the  Lafayette  company  of  40,000  shares 
aggregating  $4,000,000  par  value  of  the 
second  preferred  stock  of  the  new  cor- 
poration. The  stock  will  be  distributed 
share  for  share  to  the  holders  of  the 
preferred  stock  as  a  dividend  in  final 
liquidation. 

The  Lafayette  Motors  Co.  was  organ- 
ized in  1919  and  erected  a  modern  plant 
at  Mars  Hill,  a  suburb  of  Indianapolis. 
It  was  unfortunate  in  getting  under  way 
just  as  the  business  depression  began. 
It  sold  approximately  1000  cars,  but  gen- 
eral business  conditions  were  such  that 
its  outlay  far  exceeded  cash  returns. 
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Charles  W.  Nash,  president  of  Nash 
Motors,  has  been  president  of  the  Lafay- 
ette company  and  a  majority  of  the 
members  of  the  board  of  directors  have 
been  Nash  directors.  They  included 
Nash,  James  J.  Starrow  of  Boston,  chair- 
man of  the  Nash  board,  and  Frederic  W. 
Allen  of  New  York. 

Nash  will  continue  to  direct  the  af- 
fairs of  both  companies. 
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Republic  Truck  Operates 

at  50  Per  Cent  Capacity 

DETROIT,  June  3— -Republic  Truck 
Co.  is  now  producing  between  450  and 
500  trucks  monthly,  or  at  a  rate  of  ap- 
proximately 50  per  cent  of  the  normal 
capacity  of  the  plant,  President  F.  E. 
Smith  declares.  There  is  little  buying 
of  a  farmer  nature  at  this  time,  he  said, 
the  bulk  of  the  business  being  by  indus- 
trial companies,  and  originating  for  the 
most  part  in  the  Eastern  section  of  the 
country. 

Farm  buying  is  expected  to  start  in 
July  and  reports  from  Middle  Western 
sales  territories  indicate  that  this  will 
be  on  a  fairly  large  scale,  President 
Smith  said.  Most  of  the  Republic  busi- 
ness is  in  the  heavier  vehicles,  but  light 
truck  buying  is  developing.  Buying  is 
divided  about  equally  as  regards  pneu- 
matic and  solid  tired  vehicles,  most  of 
the  pneumatic  being  in  short  wheel-based 
models. 


Output  and  Shipments 

of  Casings  Still  Gain 

NEW  YORK,  June  6— Statistics  of  the 
rubber  industry  for  the  first  four  months 
of  the  year,  as  compared  with  the  same 
period  in  1921,  follow: 

PNEUMATIC     CASINGS 
1921 —  Inventory  Production    Shipments 

Jan 5,319,605  703,430  063,417 

Feb 5,193,018  819,892         1,073,756 

March   4,597,103         1,163,314         1,614.651 

April     4,527,445         1,651,418         1,785,951 

1922— 

Jan 4,174,000         2,055,000         1,597,000 

Feb 4,691,000         2,084,000         1.562,000 

March     5,183,286         2,645,790         2,073,963 

April    5,464,336         2,401.187         2,086,651 

INNER   TUBES 
1921 —  Inventory  Production    Shipments 

Jan 5,586,163  740.824         1,042,617 

Feb 5,415.464  916.627         1,139,881 

March   5,044.861         1,346,483         1,643,690 

April    4,916,772         1,762,122         1,983,571 

1922— 

Jan 5.247.000         2,343,000         1,890.000 

Feb 6.142,000         2,597.000         1.703,000 

March    6.991.118         3.017.511         2.090,737 

April    7,230,096         2,650,573         2,329,343 

SOLID    TIRES 
1921 —  Inventory   Production    Shipments 

Jan 303,753  21,220  29,116 

Feb 304,374  23,365  29.599 

March   283,800  27,710  43.926 

April    269.985  28.859  42,080 

1922— 

Jan 182.000  40.000  33.000 

Fob.      183.000  39,000  37.000 

March    182.197  49.433  48.350 

April    173.748  46.664  52.309 

"Production"  and  "Shipments"  figures 
cover  the  entire  month  for  which  each  report 
is  made.  "Inventory"  is  reported  as  of  the 
last  day  of  each  month. 

"Inventory"  includes  tires  and  tubes  con- 
stituting: domestic  work  in  factory  and  in 
transit  to,  or  at  warehouses,  branches  (if 
any),  or  on  possession  of  dealers  on  consign- 
ment basis,  and  as  a  total  represents  all 
tires  and  tube  still  owned  by  manufacturers 
as   a   domestic   stock. 

"Shipments"  includes  only  stock  forwarded 
to  a  purchaser  and  does  not  inclvde  stock 
forwarded  to  a  warehouse,  branch,  or  on  a 
consignment  basis,   or  abroad. 


Two  Companies  Join 
Truck  Merger  Plan 


Selden  and  Atla.s  First  to  Become 

Members  of  Industrial 

Motors  Corp. 


(Contintied  from  page  1296) 

One  hundred  and  twenty  thousand 
shares  of  new  stock  exchanged,  two  for 
one,  for  60,C00  shares  of  Atlas;  60,000 
shares  of  new  stock  exchanged,  two  for 
one,  for  30,000  common  shares  of  Selden; 
24,000  shares  of  new  stock  exchanged, 
eight  for  one,  for  3000  shares  of  first 
preferred  shares  of  Selden;  80,000  shares 
of  new  stock  exchanged,  eight  for  one, 
for  10,000  shares  of  second  preferred 
shares  of  Selden.  Of  the  balance,  20,000 
shares  are  to  be  issued  for  promotion. 

Spicer-Hydraulic  Merger 

NEW  YORK,  June  6— Official  confirma- 
tion still  is  lacking  of  reports  of  an 
impending  consolidation  of  the  Hydrau- 
lic Steel  Co.  of  Cleveland  and  the  Spicer 
Manufacturing  Co.  with  plants  at  South 
Plainfield,  N.  J.,  and  Pottstown,  Pa. 
J.  H.  Foster,  president  of  Hydraulic,  de- 
clared at  Cleveland  that  he  deemed  it 
unwise  to  discuss  the  subject  at  this  time. 
C.  A.  Dana,  president  of  Spicer,  has  been 
out  of  the  city,  and  it  was  impossible  to 
obtain  a   statement  from   him. 

A  consolidation  of  the  two  companies 
would  result  in  a  strong  combination. 
The  Hydraulic  Steel  Co.  has  as  subsidiar- 
ies the  Cleveland  Welding  and  Manufac- 
turing Co.  and  the  Hydraulic  Steel  Crsft 
Co.,  both  of  Cleveland.  Announcemont 
was  made  last  week  that  it  had  sold  the 
Canton  Sheet  Steel  Co.  to  the  United  Al- 
loy Steel  Corp. 

The  Spicer  Manufacturing  Co.  otitis 
the  entire  capital  stock  of  the  Sheldon 
Axle  &  Spring  Co.  of  Wilkes-Barre,  Pa., 
and  the  Parish  Manufacturing  Co.  of 
Rending,  Pa.,  and  Detroit,  as  well  as  the 
common  stock  of  the  Salisbury  Axle  Co., 
Inc.,  with  a  plant  at  Jamestown,  N.  Y. 

Capitalization  of  Companies 

The  Hydraulic  Steel  has  an  authorized 
capital  stock  of  500,000  shares  of  com- 
mon of  no  par  value  and  $6,000,000  in  7 
per  cent  cumulative  preferred.  There  are 
outstanding  22b,849  shares  of  common 
and  all  the  •  preferred.  Application  re- 
cently was  made  to  list  an  additional 
150,000  shares  on  the  New  York  Stock 
Exchange.  It  also  has  outstanding  $2,- 
957,500  in  8  per  cent  10  year  gold  notes. 

The  Spicer  Manufacturing  Co.  has  a 
capitalization  of  600,000  shares  of  no 
par  value  common  and  $10,000,000  in 
cumulative  preferred.  It  has  outstanding 
313,757  shares  of  common  and  $3,000,000 
of  preferred.  It  has  a  funded  debt  of 
$2,400,000  in  6  per  cent  serial  gold  notes 
which  were  issued  to  provide  in  part  for 
the  purchase  of  the  Parish  and  Sheldon 
axle  stock. 

Reports  that  the  Detroit  Pressed  Steel 
Co.  also  will  consolidate  with  the  Hydrau- 
lic have  been  revived. 
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Bartsch  Back  from  Trip 

Alfred  H.  Bartsch,  general  sales  man- 
ager of  the  American  Bosch  Magneto 
Corp.,  has  returned  for  a  six  weeks'  cir- 
cuit of  the  eastern  and  southern  states, 
having  visited  33  leading  cities  in  that 
time.  The  trip  was  made  for  the  pur- 
pose of  investigating  general  conditions 
and  studying  their  probable  effect  on  au- 
tomotive sales  during  the  next  six 
months. 

Sam  Miles  Sails  for  Home 

S.  A.  (Sam)  Miles,  show  manager  of 
the  National  Automobile  Chamber  of 
Commerce,  sailed  from  Liverpool  last 
Saturday  on  the  Aquitania  on  his  way 
home  with  Mrs.  Miles  after  their  annual 
visit  to  Europe. 

Lauer  to  Run  for  Congress 

Robert  M.  Lauer,  comptroller  of  the 
Federal  Rubber  Co.,  Cudahy,  suburb  of 
Milwaukee,  has  consented  to  be  a  can- 
didate for  the  Republican  nomination  for 
member  of  Congress  from  the  Fifth  Wis- 
consin district,  now  represented  by  W. 
H.  Stafford.  This  district  twice  elected 
Victor  L.  Berger  to  a  seat  in  the  House 
which  he  was  denied  by  a  vote  of  that 
body, 

Lee  to  Fly  to  Meeting 

Gordon  Lee,  chief  of  the  automotive 
division  of  the  Department  of  Commerce, 
will  fly  to  the  meeting  of  the  Foreign 
Trade  Committee,  which  will  be  held  in 
the  headquarters  of  the  Motor  &  Acces- 
sory Manufacturers'  Association  in  New 
York  on  June  12.  This  has  been  made 
possible  through  the  offer  of  Major  Hick- 
am,  chief  of  the  information  section  of 
the  Air  Service. 

Hydro  Tire  Appoints  Hedges 

William  F.  Hedges  has  retired  from 
the  tire  business  in  Fort  Wayne,  Ind., 
to  assume  the  position  of  manager  of  the 
Middle  West  States'  branch  of  the  Hydro- 
United  Tire  Co.,  located  in  Chicago.  He 
is  well  known  in  the  tire  world  having 
been  identified  with  the  industry  since 
1913.  He  has  served  in  all 'branches  of 
tire  sales,  promotion  and  advertising  for 
various  rubber  companies  throughout  the 
country.  Associated  with  Hedges  is  D. 
H.  Coan,  formerly  in  business  in  Canton 
and  Fort  Wayne. 

Figgie  Joins  Standard  Spring 

Harry  Figgie,  formerly  in  charge  of 
sales  for  the  Perfection  Spring  Co.  of 
Cleveland,  has  become  associated  with 
the  Standard  Steel  Spring  Co.,  Coraop- 
olis,  Pa.,  in  a  similar  capacity.  He  is  a 
graduate  of  Case  School  of  Applied  Sci- 
ence and  spent  a  number  of  years  in 
the  shop  before  taking  up  the  sales  end 
of  the  spring  business.    He  is  a  member 


of  the  Society  of  Automotive  Engineers, 
being  attached  to  the  Cleveland  section. 

Kryl  and  Eichleman  Partners 

J.  M.  Kryl,  president  of  the  Kryl 
Bridge  &  Crane  Works  of  Chicago,  and 
"W.  H.  Eichleman,  until  recently  the  chief 
engineer  of  the  Hamler  Boiler  &  Tank 
Co.  of  Chicago,  have  formed  a  partner- 
ship as  steel  fabricators.  Both  men  are 
graduate  engineers,  and  they  now  have 
facilities  for  handling  oil  and  wood  tanks, 
process  kettles,  ornamental  iron  and 
structural  steel. 

Serra  Lima  Visiting  U.  S. 

Among  the  passengers  on  the  "Ameri- 
can Legion"  of  the  Munson  line  arriving 
in  New  York  on  May  29  was  Frederico 
A.  Serra  Lima,  South  American  automo- 
bile racer.  Serra  Lima  holds  the  cham- 
pionship for  200  and  350  mile  distances 
in  South  America,  having  won  the  former 
against  32  cars  and  the  latter  against  28. 
He  represents  the  Hudson  Motor  Car  Co. 
in  Buenos  Aires  and  also  Buxton  Guilayu 
&  Co.  of  England. 

Vacuumeter  Appoints  Stone 

L.  Z.  Stone  has  been  appointed  direc- 
tor and  sales  promotion  manager  of  the 
Vacuumeter  Manufacturing  Co.,  Cleve- 
land. Stone  has  specialized  in  the  auto- 
motive sales  field,  having  been  associated 
with  the  Diamond  Rubber -Co.  and  the 
Goodyear  Tire  &  Rubber  Co.  Lately  he 
has  been  connected  with  advertising 
agencies,  in  charge  of  automobile  and 
accessory  accounts. 

Jaeger  Recuperates  in  Florida 

Harry  S.  Jaeger  has  given  up  active 
work  for  the  time  being  and  is  recuper- 
ating at  Fort  Myers,  Fla.  He  was  at 
one  time  in  the  sales  department  of  the 
old  E.  R.  Thomas  Motor  Co.,  then  in 
sales  and  purchase  with  the  Thomas  Mo- 
tor Car  Co.  Later  he  became  service 
manager  of  the  Atterbury  Motor  Truck 
Co.  and  salesman  for  the  Goodyear  Tire 
&  Rubber  Co.  Subsequently  he  was  as- 
sociated with  J.  W.  Hobbs  as  metropoli- 
tan distributor  of  Lee  tires.  Recently 
he  was  connected  with  the  Nassau  Ga- 
rage &  Taxi  Co.,  Rockville  Center,  L.  I. 

Changes   with  Mitchell 

A.  G.  McMillan,  who  has  been  general 
rianager  of  the  New  York  branch  of  the 
Mitchell  Motors  Co.,  Inc.,  has  been  ap- 
pointed director  of  sales  at  the  factory  in 
Racine.  John  Tainsh  will  continue  as 
general  sales  manager  under  McMillan's 
direction.  Paul  C.  Lott,  connected  with 
McMillan  in  New  York,  has  been  named 
sales  promotion  manager  at  the  factory. 
G.  N.  Bliss  will  direct  eastern  sales,  and 
Fred  T.  Yeager,  western  sales,  for  the 
company. 


Schurch  Directs  Western  Sales 

John  F.  Schurch  has  been  elected  a 
vice-president  of  Manning,  Maxwell  & 
Moore,  Inc.,  and  has  taken  charge  of  its 
western  sales,  with  headquarters  at  the 
company's  Chicago  office,  27  North  Jef- 
ferson Street.  Schurch  was  graduated 
from  the  University  of  Minnesota  in 
1893  and  entered  the  service  of  the  Min- 
neapolis, St.  Paul  and  Sault  Ste.  Marie 
Railroad,  with  which  he  was  connected 
for  several  years,  leaving  that  position, 
to  become  associated  with  the  Railway 
Materials  Co.  of  Chicago.  In  1914  he 
was  elected  vice-president  of  the  T,  H. 
Symington  Co. 

Hendee  Promotes  Whitney 

P.  B.  Whitney,  formerly  manager  of 
the  Chicago  branch  of  the  Hendee  Manu- 
facturing Co.,  Springfield,  Mass.,  has 
been  appointed  by  the  company  as  man- 
ager of  the  Southwestern  district,  which, 
includes  Texas,  Oklahoma,  Louisiana, 
Arkansas,  Colorado  and  Wyoming.  Whit- 
ney is  a  motorcycle  engineer  of  many 
years'  experience  and  has  been  through, 
all  the  phases  of  the  motorcycle  since 
its  inception,  both  in  selling  and  manu- 
facturing. His  headquarters  will  be  at 
Fort  Worth. 

Soglovitz   in  Canada 

S.  S.  Soglovitz  has  been  appointed' 
sales  supervisor  in  the  Province  of  Que- 
bec for  the  Maxwell  Motor  Co.  of  Can- 
ada, Ltd.  Formerly  he  was  associated' 
with  the  Cleveland  Tractor  Co.  as  a  sales 
supervisor  in  Europe,  North  Africa,  Can- 
ada and  the  United  States.  Soglovitz 
was  connected  with  the  Ferro  Motor  Co. 
and  the  White  and  Peerless  companies  in 
the  early  days  of  the  industry. 

Rickenbacker  Appoints  Whitley 

J.  W.  Whitley  has  been  named  south- 
eastern supervisor  for  the  Rickenbacker 
Motor  Co.,  with  headquarters  at  Atlanta. 
Whitley  is  well  known  in  the  southern 
automobile  territory,  having  been  oper- 
ating there  for  the  past  twelve  years, 
during  the  last  nine  of  which  he  was 
associated  with  the  Saxon  Motor  Car 
Corp. 

Stephens  Is  District  Manager 

H.  M.  Stephens  has  been  appointed 
district  manager  for  the  Cadillac  Motor 
Car  Co.  in  the  eastei-n  states,  having 
been  a  special  representative  for  the 
company  during  the  past  year.  Stephens 
was  construction  engineer  of  the  new 
Cadillac  factory  in  Detroit. 

McKeen  Made  Sales  Head 

C.  H.  McKeen  has  been  appointed  sales 
manager  of  the  Apco  Manufacturing  Co., 
Providence.  He  has  been  covering  the 
East  for  the  company  ever  since  he  be- 
came associated  with  it,  ten  years  ago. 
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Plants  Speeding  Up  in  All  Brandies  of  the  Industry 


G.  M.  Truck  Shipments  Increase 

PONTIAC,  MICH.,  June  5.— W.  L. 
Day,  general  manager  of  the  General 
Motors  Truck  Co.,  declares  May  was 
the  biggest  month  in  the  plant's  history 
since  1919,  when  it  was  exceeded  by  only 
one  or  two  months.  This  summary  is 
based  on  orders  received.  Special  equip- 
ment orders  have  held  back  shipment 
somewhat,  but  there  has  also  been  a 
large  increase  in  shipments  over  the 
April  record  and  any  previous  month 
since  1919. 

"We  base  our  opinions  of  the  market 
and  the  prospects  for  coming  business," 
said  Day,  "on  the  dealers'  weekly  retail 
reports.  These  have  been  showing  a 
steady  improvement  for  a  long  time  and 
we  are  consequently  feeling  confident 
in  the  future  prospect.  There  doesn't 
appear  to  be  any  let-up  ahead.  Orders 
now  in  hand  and  commitments  made 
point  to  a  still  stronger  production 
month   in  June." 

Gray  &  Davis  Improving 

BOSTON,  June  3— The  Cambridge  fac- 
tory of  Gray  &  Davis,  Inc.,  is  turning 
out  more  motors  on  a  1200  daily  sched- 
ule than  it  did  for  an  entire  month  six 
months  ago.  The  average  daily  output 
for  a  sustained  period  is  reported  to  be 
the  largest  on  record.  Monthly  ship- 
ments show  a  steady  gain  since  the  first 
of  the  year.  April  was  the  best  month 
of  the  year  in  point  of  net,  and  its  aver- 
age is  expected  to  be  maintained  for  sev- 
eral more  months.  Its  production  was 
20,000.  May  is  expecte<l  to  show  an 
output  of  25,000. 

Ford  Output  at   Atlanta   Greater 

ATLANTA,  June  5— The  local  plant  of 
the  Ford  Motor  Co.  increased  its  output 
to  150  cars  a  day  beginning  June  1,  and 
employed  75  more  men.  The  present 
force  is  350  men.  When  the  plant  re- 
opened a  few  weeks  ago  its  output  was 
75  cars  a  day,  this  being  increased  sub- 
sequently to  100.  Increased  orders  made 
a  further  expansion  of  the  output  sched- 
ule mandatory.  The  new  schedule  is  the 
largest  attempted  at  the  plant. 

Packard  Exports  Grow 

DETROIT,  June  '5— Packard  Motor 
Car  Co.  states  that  its  export  business 
in  passenger  cars  is  showing  marked 
improvement,  shipments  for  the  first  four 
months  of  the  year  being  50  per  cent 
better  than  the  corresponding  period  in 
1921.  Truck  sales  abroad  also  show 
some  improvement,  Japan,  especially, 
making  purchases  in  larger  volume. 

Franklin   Plans   Big   June 

SYRACUSE,  N.  Y.,  June  3— Franklin 
Automobile  Co.  reports  orders  for  June 


shipment  equcl  in  number  to  total  ship- 
ments for  May.  Last  month  broke  all 
previous  records  in  the  matttr  of  retail 
deliveries  of  new  Franklin  cars  into  the 
hands  of  purchasers  for  a  period  running 
back  twenty  years.  The  company  states 
that  production  for  June  will  aggregate 
1520  cars.  More  than  700  new  employees 
have  been  taken  on  since  April  1. 

May  Biggest  Peerless  Month 

CLEVELAND,  June  6— May  was  the 
largest  sales  month  in  the  twenty-one 
years'  history  of  the  Peerless  Motor  Car 
Co.,  and  June  will  eclipse  May,  accord- 
ing to  prospects  based  on  a  comparison 
of  orders  at  the  beginning  of  the  two 
months.  Last  month  surpassed  the  previ- 
ous record  month,  March,  1920.  While 
production  facilities  at  the  factory  have 
been  adequate  to  meet  all  requirements 
with  only  small  oversold  conditions,  these 
are  being  expanded  as  fast  as  is  feasible 
so  that  with  the  continuance  of  the  de- 
mand deliveries  will  not  be  hampered  to 
any  great  extent. 

Hendee  Continuing  Full  Time 

SPRINGFIELD,  MASS.,  June  5— The 
Hendee  Manufacturing  Co.  continues  to 
i-un  full  time  and  has  orders  that  will 
keep  the  factory  at  normal  production 
for  the  next  month.  A  second  large 
order  for  Indian  Scout  motorcycles  has 
been  received  from  Holland;  also  a  sub- 
stantial order  from  South  Africa  for 
cycles  of  the  various  models.  Numer- 
ous orders  have  been  filled  recently  for 
machines  for  police  departments. 

May  Big  with  Standard  Parts 

PONTIAC,  MICH.,  June  6— Twenty- 
five  per  cent  increase  in  May  business 
over  the  April  record  is  the  report  of 
B.  A.  Litchfield,  general  manager  of  the 
Standard  Parts'  plant  here,  making 
springs  and  axles.  This  concern,  Litch- 
field says,  had  a  bigger  volume  of  busi- 
ness in  May  than  in  any  month  since 
1920.  The  outlook  for  June,  he  said,  is 
for  an  increase  of  about  25  per  cent  over 
May  figures.  ' 

Oakland  Speeding  Up 

PONTIAC,  MICH.,  June  6— May  busi- 
ness with  the  Oakland  Motor  Car  Co., 
in  actual  shipments  of  cars  from  the 
plant,  exceeded  April  output  by  50  per 
cent,  according  to  W.  R.  Tracy,  assistant 
sales  manager.  Tracy  says  that  the 
business  in  May  was  125  per  cent  greater 
than  that  in  May,  1921,  and  was  the 
largest  single  month  since  September, 
1920. 

During  June,  he  said,  prospects  are 
that  there  will  be  at  least  a  50  per  cent 
increase  over  May's  record,  as  orders 
ahead  promise  necessity  of  speeding  up 
the  production. 


Bushing  Company  Expands 

PONTIAC,  MICH.,  June  3— The  Pon- 
tiac  Jig  Bushing  Co.  has  announced  an 
expansion  plan  that  includes  purchase  of 
several  acres  of  land  on  the  Grand  Trunk 
railway  here  for  factory  buildings.  The 
plant  now  occupied  has  been  outgrown, 
and  part  of  the  work  is  being  placed 
with  other  machine  shops.  The  first 
unit  of  the  plant  is  now  being  erected, 
0.  R.  Briney,  president,  declared  to-day 
the  scope  of  operations  would  be 
broadened  as  soon  as  more  room  is  avail- 
able, a  national  sales  campaign  entered 
upon,  and  other  machined  specialties  put 
on  the  market. 

R.  &  V.  Increased  37  Per  Cent 

EAST  MOLINE,  ILL.,  June  6— R.  &  V. 
Motor  Co.'s  business  in  April  increased 
37  per  cen*:  over  March,  according  to 
D.  M.  Beal,  sales  manager,  who  adds  that 
field  reports  indicate  that  June  may  sur- 
pass the  May  record,  which  was  the  larg- 
est in  the  history  of  the  organization. 
This  is  the  biggest  selling  season  in  the 
18  years  of  the  company's  operation. 
Closed  car  business  in  April  gained  42 
per  cent  over  March.  Production  sched- 
ules on  the  Knight  Six  are  being  ir>- 
creased.  A  shortage  of  cars  has  already 
developed,  a  situation  which  will  not  be 
relieved  for  several  weeks. 

14,000   Studebakers    Sold    in    May 

SOUTH  BEND,  IND.,  June  2— Presi- 
dent A.  R.  Erskine  of  the  Studebaker 
Corp.  announces  that  the  prcduction, 
sales  and  financial  departments  of  that 
company  shattered  all  previous  records 
in  May.  Sales  were  approximately  14.- 
000  cars  and  production  10,853  *  cars. 
Sales  for  May,  1921.  were  7383.  Collec- 
tion? by  the  company  aggregated  S17,- 
000,000.  Erskine  asserts  that  there  is 
no  slackening  in  demand  for  the  Stude- 
baker products. 

Bigger  Output  by  Republic  Tire 

YOUNGSTOWN.  June  5— Due  to  sus- 
tained improvement  in  casing  demands 
the  Republic  Rubber  Corp.  is  resuming- 
tire  production  here,  where  the  capacity 
is  more  than  4000  casings  daily.  At  Can- 
ton the  company  is  making  1500  tires  a 
day,  the  output  having  been  pushed  be- 
yond normal.  Inner  tube  production  by 
the  company  is  being  increased  to  100,000 
monthly,  with  some  departments  operat- 
ing on  three  shifts. 

Good   Business  at  Springfield 

SPRINGFIELD,  OHIO.  June  6— Good 
business  during  the  month  of  May  is  re- 
ported by  the  heads  of  the  Kelly-Spring- 
field Motor  Truck  Co.,  Victor  Rubber  Co. 
and  the  Springfield  works  of  the  Inter- 
national Harvester  Co.  Prospects  are 
considered  bright  for  this  month.  The 
Westcott  Motor  Car  Co.  has  been  doing 
a  good  business  the  last  two  months. 


1304 


Ford  Plans  to  Make 
Aliiiiiiiiums  in  South 


Manufacture  of  Cheap  Fertilizers 

at  Muscle  Shoals  Would  Be 
I  Incidental 


Washington,  June  5. — The  Com- 
mittee on  Military  Affairs  of  the 
House  has  decided,  by  a  vote  of  12  to 
9,  to  accept  the  proposal  of  Henry 
Ford  for  the  development  of  the  Gov- 
ernment's vast  power  and  nitrate 
projects    at    Muscle    Shoals,    Ala. 

In  reaching  its  decision  the  com- 
mittee decided  to  eliminate  from  the 
properties  covered  in  the  Ford  offer 
the  steam  plant  at  Gorgas,  Ala.,  and 
it  agreed  with  representatives  of  Ford 
on  new  language  relating  to  the  manu- 
facture of  fertilizer.  In  all  other  re- 
spects the  Ford  offer  was  fully  ap- 
proved. 

To  Make  Furnace  Steels  Also 

Production  of  electric  furnace  steels 
and  aluminums  will  be  the  chief  object 
of  Ford  if  Congress  finally  accepts  his 
offer  to  complete  and  lease  the  hydro- 
electric power  plants  at  Muscle  Shoals 
and  purchase  the  nitrate  plants,  the  Waco 
quarry  and  the  Warror  River  steam  plant. 
Manufacture  of  cheap  fertilizers  for  the 
farmers  of  the  country  will  be  a  big  part 
of  the  undertaking,  but  it  really  will  be 
incidental. 

There  has  been  much  speculation  as 
to  the  real  purpose  of  Ford  in  making 
his  proposal,  and  the  final  testimony  of 
his  chief  engineer,  William  B.  Mayo,  be- 
fore the  Senate  Committee  on  Agricul- 
ture and  Forestry  gave  the  first  real 
clue.  Mayo  began  giving  his  testimony 
before  the  House  Committee  on  Military 
Affairs  in  February  and  continued  on 
the  stand  periodically  for  three  or  four 
weeks,  but  he  always  evaded  the  ques- 
tion gracefully  when  asked  to  detail  what 
his  chief  had  in  mind.  It  was  not  until 
his  final  appearance  before  the  Senate 
Committee  that  Mayo  told  the  secret. 

Has  Secret  Process 

Following  is  a  verbatim  report  of  part 
of  the  dialogue  between  Mayo  and  Sena- 
tor Norris,  chairman  of  the  committee: 

The  Chairman.  I  would  like  to  know  why 
Mr.  Ford  has  obligated  himself  to  extract 
nitrates  from  the  air  by  the  process  that, 
from  all  we  can  find  out  now,  from  scientific 
men,  is  not  as  good  as  the  one  he  will  not 
operate  or  will  not  obligate  himself  to  operate 
for  nitrates? 

Mr.  Mayo.  Maybe  you  are  mistaken  in 
what  offers.  He  does  not  obligate  himself 
to  operate  nitrate  plant  No.  2  under  the 
cyanamid  process.  He  merely  agrees  to 
operate   that   plant  at   a  certain  capacity. 

The  Chairman.  What  process  is  he  going 
to  use  there  if  he  does  not  use  the  cyanamid 
process? 

Mr.  Mayo.  He  Is  not  prepared  tO'  say,  but 
he  will  have  to  equip  it  for  whatever  process 
•^he   uses. 

The   Chairman.     Do    you   mean   to   say  he 
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has  some  secret  method  that  he  is  conceal- 
ing that   he  is  going  to  use? 

Mr.  Mayo.     Yes,  sir.     Surely. 

The  Chairman.  Can  you  give  the  com- 
mittee this  much  information,  that  Mr.  Ford, 
under  that  provision  of  the  contract,  does 
have  in  mind  some  other  secret  process  that 
he  expects  to  use  instead  of  the  cyanamid 
process? 

Mr.  Mayo.  Yes,  sir;  and  the  process,  we 
think,  will  be  much  safer  and  fully  as  cheap, 
if  not  cheaper,  than  the  Haber  process. 

The  Chairman.  You  feel  under  the  propo- 
sition that  he  is  obligated  to  make,  then, 
at   least  110,000   tons  of  nitrate   a  year? 

Mr.  Mayo.  Its  nitrogen  capacity  is  equal 
to  110,000  tons  of  ammonium  nitrate,  and 
he  sets  that   up  as  the  equivalent. 

The  Chairman.  Will  Mr.  Ford's  secret 
process  require  as  much  power  as  this 
does? 


Dovetails  with  Other  Plans 

Mr.  Mayo.  I  don't  think  as  much;  no, 
sir. 

The  Chairman.     How  much  less? 

Mr.  Mayo.  We  are  not  sure  yet.  It  is 
being  worked  out  to  dovetail  in  with  other 
manufacturing  processes  that  are  to  be  used 
in  our  own  business. 

The  Chairman.  Can  you  give  the  com- 
mittee any  idea  as  to  how  much  power, 
under  this  new  or  secret  process  that  Mr. 
Ford  has,  will  be  required  to  make  110,000 
tons  a  year? 

Mr.  Mayo.  I  could  not  say  offhand. 
As  I  say,  it  dovetails  into  other  manu- 
facturing processes. 

The  Chairman.  What  do  you  mean  by 
dovetailing  in? 

Mr.  Mayo.  I  mean  the  by-product  of 
the  one  is  the  product  of  the  other. 

The  Chairman.  Can  you  give  the  com- 
mittee any  information  as  to  what  the 
other  products  are,  whether  by-products 
or  otherwise,  that  you  expect  to  make  in 
the  process? 

Mr.  Mayo.  They  will  be  electric  fur- 
nace steels  and  aluminums. 

The  Chairman.    Aluminums? 

Mr.  Mayo.     Yes. 

There  are  large  deposits  of  bauxite  in 
Georgia  and  in  the  region  adjacent  to 
Muscle  Shoals.  Bauxite  is  one  of  the 
sources  of  aluminum.  The  deposits  near 
Muscle  Shoals  were  at  one  time  the  prin- 
cipal source  of  this  ore  in  the  United 
States.  Later,  deposits  in  Arkansas  came 
into  the  market,  and  more  recently  the 
Aluminum  Co.  of  America  obtained  large 
sources  in   British   Guiana. 

Deposits  Not  of  High  Grade 

The  Arkansas-Alabama  deposits  are 
not,  on  the  average,  of  high  grade,  but 
aluminum  can  be  made  from  them.  It 
is  generally  conceded  that  Ford  can  pro- 
duce aluminum  in  large  quantities  much 
more  cheaply  than  it  can  be  purchased 
at  present.  Bauxite  is  the  nearest  thing 
in  nature  to  alumina,  which  is  refined 
from  alunite.  Bauxite  contains  50  per 
cent  alumina,  which  in  turn  is  53  per 
cent  aluminum.  It  has  been  reported 
that  Ford  was  considering  the  purchase 
of  a  large  tract  containing  heavy  alunite 
deposits  which  will  be  refined  at  Muscle 
Shoals  if  his  offer  is  accepted  by  the 
Government. 

By-products  of  alunite  are  potash  and 
sulphuric  acid. 
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Detroit  Employment 
50,000  Above  1921 

Complete    Recovery   of    Industry 

Seen  by  Government  in 

Survey  for  May 

{Continued  from  page  1299) 

output.  Another  company  in  this  city  is 
running  day  and  night  shifts. 

One  motor  company  at  Lansing  is 
operating  to  the  limit  of  its  capacity, 
while  an  automobile  body  company  is 
working  overtime,  employing  600  men. 

Increased  sales  of  automobiles  and 
trucks  have  brought  about  a  pronounced 
increase  of  employment  in  the  automo- 
bile parts  and  accessories  plants  of  Wis- 
consin. 

In  Ohio  the  automotive  industry  is 
running  at  full  time.  A  report  from 
Dayton,  Ohio,  says  "The  automotive  in- 
dustry  has  completely  recuperated." 

Employment  Gains  in  Toledo 

TOLEDO,  June  6— The  larger  indus- 
tries of  Toledo  showed  a  gain  of  2146 
workers  in  May  for  a  total  of  20,894  in 
the  21  plants  normally  employing  500 
or  more  men,  in  a  report  made  to  the 
government. 

A  great  share  of  the  gain  is  shown 
in  the  automotive  plants.  The  vehicle 
factories  gained  1361  employees  in  May. 
The  Willys-Overland  Co.  is  now  work- 
ing 8625  men,  which  is  764  more  than 
last  month.  The  Milburn  Wagon  Co. 
placed  157  more  men  at  work  during 
the  month,  and  the  Toledo  Chevrolet 
plant  more  than  doubled  its  force. 

The  Electric  Auto-Lite  Corp.,  which  is 
classed  in  the  miscellaneous  group,  added 
371  employees  in  May  and  now  has  2173 
at  work.  Other  allied  industries  in  the 
metal   trades   showed   gains. 


Tariff  Bill  Unchanged 

in  Automobile  Section 

WASHINGTON,  June  8— When  the 
section  of  the  tariff  bill  relating  to  au- 
tomobiles came  up  before  the  Senate 
finance  committee  last  night,  it  provoked 
little  discussion  and  no  change  was  made 
by  the  committee  in  the  House  rate  of  25 
ad  valorem. 

At  the  request  of  Senator  McCumber, 
the  Senate  deferred  action  on  a  com- 
mittee amendment  proposing  to  strike 
out  a  proviso  carrying  a  countervailing 
duty  against  automobiles  from  countries 
which  impose  a  rate  above  25  per  cent 
on  American  made  vehicles. 

Senator  Townsend  of  Michigan  said  he 
was  more  interested  in  a  countervailing 
duty  than  in  the  straight  duties  proposed, 
explaining  that  he  favored  the  same  tariff 
treatment  as  the  other  countries  accorded 
the  United  States. 


PREPARE  FOR  ROAD  MEETING 

WASHINGTON,  June  5  —  The  bi- 
monthly meeting  of  the  Highway  and 
Highway  Transportation  Education  Com- 
mittee will  be  held  here  on  June  9. 
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Demand  by  Dealers 
Forcing  Big  Output 

Some  Factories  Placing  Commit- 
ments for  Parts  60  Days  Ahead 
on  Month's  Basis 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


1305 


{Continued  from  page  1295) 

production  of  65  daily,  which  will  be  in- 
creased in  June. 

Studebaker  is  continuing  production  at 
the  rate  of  440  cars  daily,  the  capacity 
o:*  the  several  plants  of  the  connpany. 
Paige  reports  that  the  3800  production 
mark  fixed  for  its  Paige  and  Jewett  mod- 
els was  exceeded  in  May  and  that  fur- 
ther gains  will  be  made  in  June.  Colum- 
bia continues  to  be  handicapped  in  the 
production  of  its  light  six  through  mate- 
rial shortages,  but  declares  it  will  reach 
a  production  of  50  daily  in  June. 

Other  Schedules  Increased 

Other  cars  in  the  more  popular  price 
class  are  meeting  with  just  as  ready  a 
sale  as  they  can  meet.  Rickenbacker 
with  500  in  May  has  outlined  a  schedule 
of  750  for  June.  Liberty  is  approximat- 
ing 30  cars  daily.  Reo  is  building  and 
shipping  130  cars  and  speed  wagons 
daily  on  a  five-day  weekly  basis.  Saxon 
business  is  better,  the  schedule  of  10 
daily  being  exceeded  in  May,  with  good 
prospects  of  further  gains  in  June. 

In  the  higher  priced  group  Cadillac  is 
working  steadily  on  a  schedule  in  excess 
of  100  daily  and  reports  a  record  day 
in  May,  in  which  150  cars  were  produced 
and  shipped.  Packard  declares  its  light 
six  production  to  be  on  a  schedule  of  50 
daily.  Wills  Sainte  Claire,  working  two 
shifts,  reports  a  record  day  in  May,  in 
which  80  cars  were  built  and  shipped, 
and  declares  its  daily  schedule  to  be  60 
continuing   into  June. 

In  the  General  Motors  group,  Chevro- 
let production  continues  at  the  rate  of 
about  1200  daily.  Buick  is  building  about 
10,000  monthly.  Oldsmobile  has  increased 
its  schedule  to  150  daily  and  is  increasing 
its  working  force  rapidly.  Oakland  is 
operating  at  a  rate  in  excess  of  100  cars 
daily. 

Hampered  by  Material  Shortage 

Lincoln,  handicapped  by  material 
shortages,  operated  at  a  rate  of  30  cars 
daily.  Handley-Knight  and  Roamer, 
Kalamazoo,  report  business  in  May  bet- 
ter than  April  and  indicating  a  con- 
tinued growth  in  June. 

Production  on  the  Gray  car  was  de- 
layed owing  to  inability  to  get  factory 
equipment  installed  and  delay  in  mate- 
rial deliveries.  Work  on  the  factory 
addition  is  being  rushed  and  will  be  com- 
pleted  June   15,   officials   said. 

The  new  plant  of  the  Durant  company 
at  Lansing,  which  will  be  devoted  exclu- 
sively to  the  manufacture  of  the  Star, 
will  be  completed  in  July  and  produc- 
tion will  be  started  there  in  August. 

Maxwell  produced  6500  cars  in  the 
United  States  and  Canada  during  May 
and  shipped  6525,  which  are  records  witli 
this  company.     In  the  week  ended  June 


MAY  SHIPMENTS  BY  CARLOAD,  DRIVEAWAY 

AND  BOAT  MADE  IT  HIGH  RECORD  MONTH 

NEW  YORK,   June  7— The  following   table    shows  the  factory   shipment  figures  for 
the  first  five  months  of  1920,   1921   and   1922: 

r Carloads ,       ^ Oriveaways ^  , Boat ^ 

1920            192-'             1922  1920            1921           1922  1920          1921  1922 

January     20.057          6,4S5          15,241  29,283          3,185         7,397           93  154 

February     ...   25,505         9,986         19,600  43,719         1,507         9,950  99  169 

March     29,236        16,287         27,380  57,273          9,939        isisoo  ....              75  264 

April    17,147       20,187          30,200  64,634        14,197       22,500           1,619  3.200 

May     21,977        18,608          33,810  74,286        15,193       28,710           2,ZB^  7,220 

Factory  shipments  for  the  other  months  of  1920  and  1921  follow: 

f Carloads .,              ^ Oriveaways ^  , Boat 

1920                      1921  1920                     1921  1920  1921 

June      22,516                 20,269  60,746                  18,384  8.350  3,947 

July 23  082                   19,470  52,342                  15,320  8,702  3J2S 

August     ..' 23,386                  20,350  34,060                  14,290  7.095  3!565 

September     20,804                 20,150  24,431                  13,550  5,469  3  580 

October     17,209                 17,323  14,127                 11,257  2,519  2^300 

November    13,253                 14,061  9,497                 10,509  659  1,385 

December    ... 11,802                  12,100  6,469                   7,500  89  134 


3,  incoming  business  reached  new  high 
levels,  with  an  average  of  600  cars  or- 
dered daily. 

Dort  is  working  on  a  schedule  of  80 
to  90  daily,  and  reports  itself  3000  be- 
hind on  orders,  which  executives  declare 
assures  capacity  production  through 
June  and  into  July. 


252,000  Vehicles 

Output  for  Month 

(Continued  from  page  1294) 

other  factors  promise  to  prevent  any 
sharp  seasonal  midsummer  slump  in 
sales. 

Peak  production  and  the  avid  de- 
mand for  motor  vehicles  have 
brought  manufacturing  difficulties  in 
their  wake.  Probably  the  most  seri- 
ous of  these  is  labor.  A  shortage 
prevails  in  all  branches  of  the  indus- 
try and  is  responsible  in  large  meas- 
ure for  the  shortage  of  some  essen- 
tial parts.  The  companies  hardest 
pressed  to  meet  orders  have  been 
placed  in  the  position  of  bidding 
against  each  other  for  help  and  this 
is  forcing  w^age  scales  upward  with 
a  consequent  increase  in  costs  which 
will  more  than  offset  the  prospective 
savings  on  freight  rates.  The  sit- 
uation in  this  respect  appears  most 
acute  in  the  tire  field,  but  parts  mak- 
ers are  little  better  off. 

Another  factor  which  has  in- 
creased production  costs  somewhat 
has  been  the  willingness  to  pay 
premiums  for  immediate  deliveries  of 
some  raw  materials,  especially  mal- 
leables.  This  is  the  result  of  refusal 
to  place  commitments  for  more  than 
one  or  two  months  ahead.  There  is 
no  general  disposition,  however,  to 
place  orders  for  more  than  60  days 
in  advance  for  it  is  felt  that  it  is 
wiser  to  pay  small  premiums  than 
to  pile  up  inventories. 


Midwest  Engine  Plans 

Approved  by  Committee 

INDIANAPOLIS,  June  7— A  reor- 
ganization committee  has  approved  the 
plan  under  which  the  Midwest  Engine 
Corp.  will  be  organized  to  acquire  the 
assets  of  the  Midwest  Engine  Co.  of 
Delaware  and  the  Midwest  Engine  Co.  of 
Indiana.  The  new  company  will  have 
a  capital  of  $5,000,000  in  7  per  cent  pre- 
ferred stock,  125,000  shares  of  no  par 
value  common  and  $3,000,000  in  7  per 
cent  15  year  mortgage  bonds. 

Under  the  plan  creditors  of  the  A  and 
B  classes  will  receive  mortgage  bonds 
in  exchange  for  their  claims,  and  cred- 
itors in  the  C  class  will  receive  pre- 
ferred stock. 

Preferred  stockholders  have  been  asked 
to  subscribe  to  the  new  mortgage  bonds 
to  the  extent  of  35  per  cent  of  the  pres- 
ent holdings  with  the  understanding  that 
they  will  receive  a  bonus  of  50  shares 
of  common  stock  with  each  $1,000  worth 
of  bonds  purchased. 


Expect  Harding  to  Sign 

Post  Office  Road  Bill 

WASHINGTON,  June  8— President 
Harding  is  expected  to  sign  the  Post  Of- 
fice appropriation  bill  which  passed  the 
House  and  Senate  to-day.  The  bill  is  of 
importance  to  the  automotive  industry, 
as  it  authorizes  the  appropriation  for  a 
three  year  highway  program.  The  report 
of  the  conferees  recommending  an  au- 
thorization of  $50,000,000  with  certain 
contractural  rights  left  to  the  states 
to  protect  their  situations  was  accepted. 

The  conference  repoi't  as  approved  by 
Congress  provides  for  an  authorization 
of  an  appropriation  of  $50,000,000  for 
the  construction  of  post  roads  during 
the  fiscal  year  1923  and  also  carries  au- 
thorizations but  not  actual  appropria- 
tions for  $65,000,000  in  1924  and  $75,- 
000,000  in  1925  and  in  addition  $6,500,- 
000  annually  during  these  last  two  years 
for  construction  of  forest  roads. 
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Miiiiger  Purchases 
Electric  Auto -Lite 


Pays  Minimum  Price  of  $4,700,- 
000 — Must  Negotiate  Con- 
tract with  Overland 


TOLEDO,  June  8— The  Electric  Auto- 
Lite  Corp.,  a  division  of  the  Willys  Corp., 
was  sold  to  Clement  0.  Miniger,  at  a 
special  masters  sale  at  the  court  house 
here  to-day  for  the  minimum  price  set 
by  the  Federal  court  of  $4,700,000.  The 
sale  will  be  subject  to  the  confirmation 
of  the  court,  which  will  probably  come 
on  June  19.  In  the  meantime,  by  the 
provision  of  the  order  of  sale,  Miniger 
will  have  to  negotiate  a  satisfactory  con- 
tract with  the  Willys-Overland  Co.  for 
manufacturing  farm  lighting  outfits. 

Miniger  was  the  only  bidder  to  qualify 
by  the  deposit  of  a  certified  check  for 
$50,000.  Special  Masters  Frank  P.  Ken- 
nison  and  Colonel  Francis  G.  Caffey  were 
present  with  their  attorney,  George  P. 
Hahn,  who  immediately  filed  a  report  of 
the  sale  and  a  motion  for  its  confirma- 
tion. Attorneys  Thomas  Tracy  and  Ed- 
ward Marshal  accompanied  Miniger  to 
the  sale.  No  announcement  was  made 
as  to  the  use  of  the  newly  incorporated 
Electric  Auto-Lite  Co.  chartered  last 
week. 
Purchaser  for  New  Process  Gear 

SYRACUSE,  N.  Y.,  June  8— A  pur- 
chaser for  the  New  Process  Gear  Co.  of 
this  city,  a  subsidiary  of  the  Willys  Corp., 
has  been  obtained,  but  George  R.  Lunn 
of  Schenectady,  receiver,  refuses  to  re- 
veal the  name  of  the  probable  buyer. 
Lunn  says  that  the  local  plant  will  not 
bring  half  as  much  as  it  is  worth.  The 
plant  here  is  now  employing  800  men,  and 
night  shifts  are  being  operated.  Enough 
orders  have  been  received  to  keep  the 
plant  working  during  June  and  July. 


M.  A.  M.  A.  Advertising 

Heads  to  Form  Council 

NEW  YORK,  June  7  —  Directors  of 
the  Motor  and  Accessory  Manufacturers' 
Association  at  a  meeting  here  today  ap- 
proved the  organization  of  an  advertis- 
ing managers'  council.  One  hundred 
companies  which  are  members  of  the 
organization  expressed  a  desire  for  the 
formation  of  such  a  division  and  pledged 
the  interest  of  their  advertising  man- 
agers. 

The  first  meeting  of  the  council  will 
be  held  in  connection  with  the  annual 
credit  convention,  which  will  be  held 
Sept.  13,  14  and  15.  The  meeting  place 
has  not  been  decided.  The  convention 
this  year  will  be  of  more  general  inter- 
est than  it  has  been  in  the  past  with 
additional  sessions  devoted  to  exports, 
advertising,  etc.,  as  well  as  credit  ques- 
tions. There  also  will  be  departmental 
meetings. 

The  executive  committee  of  the  adver- 
tising managers'  council  will  be  headed 
by  E.  W.  Clark  of  the  Clark  Equipment 
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Co.,  Buchanan,  Mich.  The  other  mem- 
bers are  S.  E.  Baldwin,  advertising  man- 
ager of  the  Willard  Storage  Battery  Co., 
Cleveland;  J.  C.  McQuiston,  department 
of  publicity  of  the  Westinghouse  Electric 
&  Manufacturing  Co.;  Joseph  S.  Jacobs, 
advertising  manager  of  the  American 
Hammered  Piston  Ring  Co.,  and  M.  Lin- 
coln Schuster,  manager  of  the  educa- 
tional department  of  the  M.  A.  M.  A.,  as 
secretary.  The  council  will  function 
through  the  educational  department. 


June  8,  1922 


FINANCIAL  NOTES 


Wisconsin       Motor       IVIanufacturing       Co., 

Milwaukee,  manufacturer  of  the  Wisconsin 
motor,  is  offering  $1,240,000  of  8  per  cent 
cumulative  preferred  stock,  par  value  $100, 
and  12,400  shares  of  non-par  valued  common 
stock  at  a  price  of  $101  per  unit  of  one  share 
of  preferred  and  one  of  comrrjon.  Upon 
completion  of  this  financing,  there  will  be 
$2,000,000  preferred  authorized  and  outstand- 
ing, and  75,000  shares  of  no-par  common 
authorized.  The  present  financing  is  for  the 
purpose  of  furnishing  necessary  working 
capital  and  placing  the  company  In  the 
proper  financial  position  consistent  with  good 
business. 

Mack  Trucks,  Inc.,  earnings  in  April  were 
in  excess  of  $400,000,  an  increase  of  more 
than  $100,000  over  March.  Net  profits  totaled 
$255,197  after  depreciation  in  the  first  quarter, 
compared  to  $4,395  in  the  corresponding 
quarter  of  1921.  March  net  earnings 
absorbed  the  slight  customary  seasonal  loss 
in  the  first  two  months  of  the  year  leaving 
a  profit  for  the  quarter  equal  to  the  quarterly 
disbursements  on  the  combined  $16,252,891 
7  per  cent  first  and  second  preferred  stock. 
March  earnings  alone  were  at  a  rate  of  more 
than  three  times  in  excess  of  the  annual 
preferred   dividend  requirements. 

Reynolds  Spring  Co.  directors  at  a  meeting 
this  week  will  declare  the  14  per  cent 
accumulated  preferred  dividends  on  the  Class 
B  preferred  stock  as  well  as  the  regular 
quarterly  dividend  of  1%  per  cent  on  the 
cumulative  preferred  A  stock.  The  annual 
rate  of  7  per  cent  has  been  paid  regularly 
on  the  preferred  A  stock  since  the  organi- 
zation of  the  company  and  7  per  cent  has 
been  paid  regularly  on  the  B  stock  through 
June  30,   1020. 

Cole  Motor  Car  Co.  has  paid  the  regular 
bi-annual  dividend,  amounting  to  10  per  cent, 
to  all  stockholders.  For  the  last  five  years 
the  stockholders  have  never  been  paid  less 
than    20   per   cent   per   annum. 

Walden -Worcester,  Inc.,  will  make  the 
first  interest  payment  on  its  bonds  delivered 
in  December,  1921,  under  the  reorganization 
agreement  of  August.  1921.  on  June  15  at 
Merchants  National  Bank,  Worcester.  Mass. 
These  bonds  which  are  temporary  will  be 
replaced  by  permanent  bonds  about  that 
date. 

Willys-Overland  Co.'s  arrangement  with  it.q 
i .ink  creditors  has  become  operative,  accord- 
ing to  Ralph  Van  Vechton,  chairman  of  the 
bank  creditors  committee.  Van  Vechten 
states  that  all  of  51  interested  banks  have 
deposited  their  notes  for  exchange  into  bonds 
to  be  issued  under  the  arrangement. 

Kelly-Springfield  Tire  Co.  has  declared  the 
regular  quarterly  dividend  of  $1.50  a  share 
on  6  per  cent  preferred  stock,  payable  July 
1  to  stockholders  of  record  June  16. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


Call  loans  last  week  covered  a  range 
of  from  4  per  cent  to  bVz  per  cent,  as 
compared  with  ZVz  per  cent  to  5  per 
cent  in  the  preceding  week.  Increased 
firmness  developed  during  the  latter 
part  of  the  week.  In  time  money  a 
firmer  tendency  was  also  noted,  which 
was  attributed  in  some  quarters  to  the 
June  1  interest  and  dividend  payments. 
The  range  was  4^/4  per  cent  for  60  and  90 
days'  maturities,  and  4%,  per  cent  to  4% 
per  cent  for  4,  5  and  6  months'  as  against 
a  range  of  4  per  cent  to  4%,  per  cent  for 
all  maturities  in  the  previous  week.  The 
market  was  dull  and  no  important  trans- 
actions were  recorded.  The  prime  com- 
mercial rate  remained  unchanged  at  4%. 

Since  June  1,  the  rate  for  sterling 
exchange  has  advanced  more  than  5% 
cents,  and  on  June  6  a  high  of  $4.51% 
was  reached,  which  is  the  highest  since 
the  summer  of  1919.  The  reports  of 
satisfactory  progress  of  the  negotia- 
tions at  the  Conference  of  International 
Bankers  at  Paris,  and  the  general  be- 
lief that  the  German  reparations  ques- 
tion is  on  the  road  to  settlement,  are 
probable  factors  in  the  rise  of  sterling. 

The  total  commercial  failures  reported 
for  May  were  1803,  the  smallest  number 
since  last  September.  This  marks  a  re- 
duction of  7.4  per  cent  from  April  and 
33.7  per  cent  from  the  high  record  of 
January. 

Weekly  bank  clearings  at  the  leading 
cities  of  the  United  States  for  the  week 
ended  June  1  aggregated  $5,980,599,000, 
a  loss  of  12.8  per  cent  from  the  previous 
week,  but  a  gain  of  3.7  per  cent  over 
the  corresponding  week  of  last  year. 
Outside  of  New  York  the  total  was  $2,- 
201,899,000,  a  decrease  of  13.2  per  cent 
from  last  week. 


Howard  B.  Hall  Elected 

President  of  Bethlehem 

NEW  YORK,  June  7— Howard  B. 
Hall,  former  vice-president  of  the  Beth- 
lehem Motors  Corp.,  has  been  elected 
president  of  the  reorganized  company, 
which  is  now  understood  to  be  amply 
financed  so  that  it  can  immediately  re- 
enter the  truck  manufacturing  field. 

M.  Herbert  Beary  has  been  appointed 
special  representative  of  the  new  com- 
pany. 

Other  officers  of  the  new  company  are 
W.  H.  Rodgers,  secretaiy  and  assistant 
treasurer;  D.  C.  Smith,  factory  manager 
of  the  Allentown  plant;  Louis  K.  Gordon, 
former  associate  engineer  of  Mack 
Trucks,  Inc.,  and  designer  of  the  orig- 
inal Bethlehem  trucks,  chief  engineer  and 
purchasing  agent,  and  W.  H.  R.  Sandalls, 
factory  manager  at  Pottstown. 


SMALL  PARKER  CAR 

MONTREAL,  QUE.,  May  29— The 
Parker  Motor  Car  Co.,  Ltd..  announces  it 
is  developing  a  small  air-cooled  car  which 
will  be  a  companion  to  the  Parker  Six. 
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N.A.C.C.   Directors 
Discuss  May  Output 

Believe  Decline   in   Sales   Inevit- 
able   Before    Long — Con- 
sider Time  Payments 


NEW  YORK,  June  7— The  astounding 
production  of  passenger  cars  and  trucks 
in  May  was  the  subject  uppermost  in 
the  minds  of  the  directors  of  the  Na- 
tional Automobile  Chamber  of  Commerce 
at  their  meeting  here  to-day.  The  total 
ran  far  ahead  of  tha  most  sanguine  ex- 
pectations. 

While  naturally  gratified  at  the  re- 
markable business  they  are  enjoying,  an- 
nouncement of  the  total  for  May  had 
something  of  a  sobering  effect.  It  was 
felt  that  the  industry  could  not  continue 
indefinitely  to  operate  at  top  speed,  and 
that  some  decline  in  sales  is  inevitable 
before  long. 

Reports  from  all  sections  of  the  coun- 
try indicate,  however,  that  there  are  as 
yet  no  signs  of  slowing  up.  Practically 
the  only  weak  spots  in  the  country  are 
Maine  and  Georgia,  and  it  was  reported 
that  sales  in  Maine  were  50  per  cent  bet- 
ter than  in  April.  Several  states  report 
sales  100  per  cent  'better  than  a  year 
ago.  Included  in  this  list  were  Michigan, 
Iowa,  Nebraska  and  Virginia. 

Dealers  generally  report  that  June 
prospects  are  bright.  This  applies  not 
only  to  passenger  cars  hut  trucks.  May 
sales  of  trucks  were  larger  than  in  April. 
One  significant  fact  reported  was  that 
the  number  of  sales  made  on  time  is  de- 
creasing, and  that  there  was  more  cash 
business  in  May.  The  directors  never- 
theless gave  considerable  attention  to  the 
financing  of  time  sales,  and  it  was  the 
general  opinion  that  manufacturers  must 
do  more  to  assist  their  dealers  in  this 
respect  in  the  future  than  they  have  in 
the  past. 

There  has  been  a  marked  improvement 
in  the  trading  situation,  and  the  used  car 
market  is  growing  steadily  better. 

Exports  are  increasing  steadily.  For- 
eign sales  of  passenger  cars  in  April 
were  49  per  cent  more  than  in  March  and 
sales  of  trucks  were  44  per  cent  greater. 
The  directors  expressed  frank  alarm 
because  of  what  they  considered  unjust 
motor  vehicle  regulations  proposed  in  va- 
rious states.  They  felt  that  the  time  has 
come  for  dealer  associations  +0  make 
vigorous  representation  to  their  state  leg- 
islatures against  discriminatory  laws. 

Barnes  to  Address  Members 

NEW  YORK,  June  8  — Julius  H. 
Barnes,  newly  elected  president  of  the 
Chamber  of  Commerce  of  the  United 
States  and  head  of  the  United  States 
Grain  Administration  during  the  war, 
will  address  the  members  of  the  National 
Automobile  Chamber  of  Commerce  at 
their  annual  meeting  to-day.  The  subject 
will  be  "Transport  and  Human  Progress." 

Members  of  the  N.  A.  C.  C.  will  meet 
at  10  a.  m.  The  first  business  will  be 
the  election  of  five  directors  to  take  the 
places    of    those    whose    terms    expire. 
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Barnes'  address  will  be  followed  by  lun- 
cheon after  which  there  will  be  a  meet- 
ing of  the  committee  headed  by  F.  E. 
Moskovics  to  discuss  simplification  of 
manufacturing  methods  with  represen- 
tatives of  the  division  of  simplified  prac- 
tice of  the  Department  of  Commerce. 

Motor  truck  members  of  the  N,  A.  C.  C. 
will  meet  in  the  afternoon.  The  chief 
topic  to  be  discussed  by  the  members 
will  be  the  business  outlook  for  the  re- 
mainder of  the  year. 

Truck  registration  figures  will  be  one 
of  the  important  topics  discussed  at  this 
session.  The  data  available  from  the  va- 
rious states  on  truck  registrations  are 
confused  and  unsatisfactory  at  the  pres- 
ent time,  so  that  careful  market  analysis 
is  extremely  difficult.  The  possibilities 
of  remedying  this  condition  will  be  con- 
sidered by  the  truck  members. 

Other  topics  for  discussion  will  include 
the  reimportation  of  war  trucks,  adver- 
tising ethics,  appraisal  of  used  trucks, 
specifications  in  municipal  truck  bids  and 
the  Frelinghuysen  bill  now  before  the 
Senate,  designed  to  bring  back  A.  E.  F. 
trucks  from  Germany  for  use  in  road 
building  in  this  country.  Standai'd  cau- 
tion plates  for  trucks  in  all  states  will 
also  be  discussed. 
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Truck  Committee  Meets 

NEW  YORK,  June  6 — Progress  was 
made  toward  a  coordination  of  ideas  on 
truck  regulations  when  a  sub-committee 
of  the  N.  A.  C.  C.  truck  committee  met 
with  a  sub-committee  of  the  Association 
of  Motor  Vehicle  Administrators  here 
yesterday.  The  latter  association  com- 
prises the  motor  vehicle  commissioners 
of  the  six  New  England  states  and  the 
states  of  New  Y-ork,  New  Jersey,  Penn- 
sylvania and  Maryland. 

The  topics  discussed  included  truck 
weights,  capacities,  speeds  and  dimen- 
sions. There  was  comparatively  slight 
divergence  of  opinion  on  these  subjects 
among  the  members  of  the  two  sub-com- 
mittees. The  recommendations  resulting 
from  the  conference  will  be  brought  be- 
fore the  N.  A.  C.  C.  truck  committee  at 
the  annual  meeting  in  this  city  on  Thurs- 
day. 


INDUSTRIAL  NOTES 


Morse   Chain    Co.    has   completed   plans   for 
the  erection  of  a  factory  on  the  Detroit  Ter- 
minal Railroad  which  will  ^'we  it  60,000  sq.  ft. 
of    maniifacturins    space    and    be    ready    for 
occupancy   by    Oct.    1.      The    branch    factory 
located   here  for  the  past  two  years  has  be- 
come   inadequate.      The    main    plant    will    be 
continued  at  Ithaca.  X.  T.     The  Detroit  fac- 
tory   will    specialize    in    the    manufacture    of 
sprockets    and   adjustments    required   for   the 
operation   of  the  chain  on   the  various  types 
of  engine^!  now  employing  them.     In  connec- 
tion with  its  plans  for  increasing  its  produc- 
tion  facilities,    the  company  will   broaden   its 
engineering   staff   located    in    Detroit.      F.    C. 
Thompson  is  manager  of  the  Detroit  branch. 
Smith-Sprlngfleld    Body   Corp.    has   had   an 
attachment  filed  against  it  at  the  registry  of 
deeds   in   Springfield,   Mass..   in  an  action   on 
contract  for  $.'?5,000  brought  by  A.   Waxman 
&   Co.  of  Philadelphia. 


Third  quarter  prices  for  steel  products  are 
In  the  formative  stage  with  automotive  de- 
mand furnishing  the  chief  prop  for  argu- 
ments in  support  of  price  advances.  Quite 
a  few  of  the  sheet  mills  expect  to  carry  a 
considerable  quota  of  unfilled  orders  over 
into  the  third  quarter,  and  there  are  those 
who  consider  such  a  condition  (n  itself  Justi- 
fying a  higher  range  of  prices.  On  the  other 
hand,  those  producers  who  hold  that  If  ever 
there  was  need  of  a  conservative  policy  with 
reference  to  prices,  it  is  the  present  with  its 
many  adverse  currents  and  cross-currents, 
are   standing    on    solid    ground. 

Among  those  who  mould  the  steel  in- 
dustry's  price  policy  responsibility  for  main- 
taining price  levels  on  a  sound  basis  is  felt 
perhaps  a  trifle  more  keenly  at  this  time 
than  usually  because  the  steel  industry  as  a 
whole  is  once  more  under  fire  from  legis- 
lative inquisitors.  Runaway  market  con- 
ditions  would  only  add  fuel  to  the  comments 
of  sensational  newspapers.  Moreover,  certain 
reductions  in  production  costs  are  about  to 
mature,  and  in  the  face  of  these  too  sharp 
price  advances  would  appear  indefensible. 
Iron  ore  fjr  the  1922  season  Is  certain  to 
be  at  least  50  cents  a  ton  lower  than  last 
year.  The  10  per  cent  reduction  in  freight 
rates  which  goes  into  effect  July  1  Is  also 
destined  to  lower  costs,  although  perhaps  not 
as  much  as  some  consumers  imagine. 

All  in  all,  moderation  in  the  matter  of 
prices  fits  nicely  into  the  program  of  those 
producers  who  oppose  jeopardizing  the 
permanent  welfare  of  their  industry  by 
taking  advantage  of  the  high  spots  in  the 
demand  while  it  is  still  below  normal  on  the 
whole.  Meanwhile  sight  must  not  be  lost  of 
the  influence  which  those  automotive 
purchasing  agents  continue  to  exert  on  the 
market  who  offer  premiums  for  quick 
deliveries  of  material  which  they  should  have 
provided  for  earlier  in  the  season.  Such  an 
offer  of  $10  premium  on  500  tons  of  No.  22 
automobile  body  stock  is  reported  to  have 
been  made  to  a  Mahoning  Valley  rolling  mill 
a  few  days  ago  and  turned  down.  The  effect 
of  the  report  on  the  market  was,  however, 
not    lost. 

Pig  Iron.  —  Most  of  the  automotive 
foundries  are  waiting  until  July  1  when  the 
10  per  cent  reduction  in  freight  rales  goes 
into  effect  before  placing  new  orders. 
Foundries  makmg  castings  for  the  Ford 
Motor  Co.  are  quietly  sounding  the  market 
regarding  the  tonnages  they  will  have  to  buy 
as  the  result  of  notice  to  them  that  they  will 
receive  no  iron  from  the  Ford  Motor  Co.  s 
blast  furnaces  over   the  next   three  months. 

Steel. — Some  makers  of  cold-drawn  steel 
bars  appear  to  b«  out  of  the  market:  at  least 
they  are  quoting  prices?  which  discourage 
fresh  buying  and  which  are  considerably 
higher  than  the  nominal  C**  market.  The 
market  for  strip  steel  continues  strong, 
especially  so  for  the  cold-rolled  variety. 
Sheet  bars  continue  to  show  a  wide  range. 
For  bolts  and  nuts  even  higher  prices  than 
those  established  by  the  recent  advance  are 
predicted    in   the   Pittsburgh   market. 

Aluminum. — In  the  matter  of  prices  every 
importer  appears  to  be  a  law  unto  himself 
with  outside  holders  of  speculative  lots 
cutting  a  fraction  under  the  prices  asked 
by  regular  importers. 

Copper.  —  Detroit  continues  to  buy  large 
tonnages  of  Lake  copper.  Xew  England 
rolling  mills  are  also  taking  on  copper  and 
much  of  their  production  Is  reshipped  to 
^^iohigan  automotive  consumers.  The 
market  is  fairly  steady. 
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SHOWS 
Nov.     13-18  —  Chicago,     Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 

Association. 

FOREIGN    SHOWS 

March  10-July  31— Tokio,  Japan. 
Peace  Exhibition. 

July  1-24— London  (Olympia), 
Aircraft   Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 
Brazilian  Centenary  As- 
socciagao  Autoraobilista 
Brazlleria. 

Sept.  15-20— The  Hague,  Auto- 
mobile Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
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damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.     4-15  —  Paris,    Automobile 
Show,  Grand  Palais. 

Nov.  3-11  —  London  (Olympia), 
Automobile   Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29 -Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick Road,  Coventry. 


November — Buenoa  Aires,  Ar- 
g;entina,  Annual  Exhibi- 
tion, Automovil  Club 
Argentine. 

RACES 

July  15  —  Strasbourg,  French 
Grand  Prix. 

CONVENTIONS 
June    11-15 — Milwaukee    Annual 
International      Convention 
of    the    Associated    Adver- 
tising Clubs  of  the  World. 

June  19-20  —  Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28- Sept.  2  —  Detroit 
National  Safety  Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 


S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer Meeting  of  Society  of 
Automotive    Engineers. 


Rail  Rates  for  Milk 
Popularizing  Trucks 

WASHINGTON,  July  7--The  adop- 
tion of  automotive  equipment  for  the 
200,000  milk  producers  and  shippers  who 
are  members  of  the  National  Milk  Pro- 
ducers Federation  and  its  tw^enty-six  al- 
lied associations,  will  be  taken  up  Fri- 
day at  a  conference  of  the  national  di- 
rectors and  members  of  the  executive 
committee  of  that  association,  called  to 
Washington  for  special  consideration  of 
the  milk  producers'  transportation  prob- 
lem. 

In  an  interview  to-day  with  Automo- 
tive Industries  the  possibilities  of  100 
per  cent  automotive  transportation  on 
short  line  milk  hauls  were  outlined  by 
Charles  Holman,  executive  secretary  of 
the  association,  who  expressed  the  opin- 
ion, based  on  a  survey  of  the  situation, 
that  within  three  to  five  years  practically 
all  of  short  haul  milk  transportation 
would  be  done  by  motor  trucks. 

"The  recent  10  per  cent  reduction  in 
freight  rates  did  not  benefit  the  milk 
producers,"  Holman  said.  "All  milk  or, 
at  least,  practically  all  milk  and  cieam 
that  is  carried  by  rail  is  transported 
by  passenger  trains  and  carries  a  passen- 
ger rate.  So  high  have  become  these 
rates  that  the  milk  producers  can  no 
longer  bear  the  burden  of  railroad  trans- 
portation and  our  solution  seems  to  lie 
in  automobile  transportation." 

Have  Appealed  to  I.  C.  C. 

While  little  hope  is  entertained  for 
favorable  action  on  it,  the  milk  federa- 
tion has  filed  a  petition  with  the  Inter- 
state Commerce  Commission  setting  forth 
that  in  justice  to  its  industry  the  rates  on 
milk  and  cream  mu.st  be  reduced. 

The  relative  coso  of  automobile  trans- 
portation vs.  railroad  transportation 
on  short  line  hauls  from  actual  fig- 
ures based  on  a  survey  in  Minneapolis 
has  been  cited  before  the  I.  C.  C.  The 
"milk  sheds"  of  Minneapolis  comprise 
a  radius  of  approximately  30  miles.  The 
motor  truck  rate  into  Minneapolis  from 
this  zone  is  15  cents  per  hundred  pounds. 
The  rail  rate  is  28  cents  per  hundred. 
Added  to  the  rail  rate  is  a  pick-up  charge 
of  5  cents  per  hundred  and  a  deMvery 


charge,  from  depot  to  milk  station  of  5 
cents,  making  a  total  of  38  cents  per 
hundred  pounds  when  shipped  over  the 
railroad,  compared  to  15  cents  by  truck. 

As  a  result  of  this  wide  difference  in 
freight  rates  practically  all  the  milk  and 
cream  from  the  Minneapolis  "milk  sheds" 
is  now  being  transported  by  automotive 
equipment.  So  developed  has  become  the 
motor  vehicle  transportation  system  in 
that  city  that  it  has  resulted  in  what 
is  believed  to  be  the  initial  appearance 
of  glass  lined  trucks  of  similar  con- 
struction to  regular  motor  trucks,  for 
hauling  large  quantities  of  milk. 

In  discussing  the  possibilities  of  auto- 
motive transportation  for  the  200,000 
milk  producers,  Holman  declared  that  in 
his  belief  the  glass  lined  trucks  would 
open  up  a  new  field  for  the  manufacturer. 

With  possibly  three  exceptions,  the 
opinion  has  been  expressed  that  trucks 
may  haul  economically,  admitting  good 
roads  are  available,  the  entire  production 
of  milk  consumed  in  the  urban  districts. 
These  three  exceptions  are  New  York, 
Chicago  and  Philadelphia. 


Hart-Parr  Co.  Model  30, 

$400  Below  Past  Lists 

CHARLES  CITY,  IOWA,  June  2— 
Slashing  price  reductions  on  its  tractor 
models,  effective  June  1,  are  announced 
by  the  Hart-Parr  Co.    They  are: 

Old  Price     New  Price 

Model-20   $945  $765 

Model-so   1,295  895 

The  new  price  of  the  model  30  is  $700 
below  the  peak  of  1921  and  $400  less 
than  it  ever  has  been  listed  before.  The 
new  price  of  the  model  20  is  $430  below 
the  peak  price  of  1921. 


NATIONAL  REDUCES   PRICES 

INDIANAPOLIS,  June  2- The  Na- 
tional Motor  Car  &■  Vehicle  Corp.  an- 
nounces a  price  cut  on  National  cars 
effective  June  1  with  the  7-passenger 
phaeton  at  $2,375;  4-passenger  phaeton 
and  3-passenger  roadster,  $2,475;  close 
coupled  4-passenger  sedan,  $3,250;  coupe, 
$3,725;  7-passenger  sedan,  $3,825;  New- 
port 4-passenger  phaeton,  $3,025,  and  7- 
passenger  Newport  with  all  season  top, 
$3,150.  On  the  7-passenger  phaeton  this 
represents  a  price  reduction  of  $375. 


Women  Make  Charges 
on  Page  Stock  Sale 

NEW  YORK,  June  7— An  investiga- 
tion of  the  affairs  of  the  Page  Motors 
Corp.  of  522  Fifth  Avenue  is  being  con- 
ducted by  the  District  Attorney's  office 
upon  complaint  by  two  women  that  stock 
in  the  company  was  sold  them  under 
misrepresentation.  Nicholas  Pullman,  a 
former  chauffeur  for  Otto  H.  Kahn,  who 
is  sales  manager  for  the  company,  has 
been  summoned  to  court  for  examination. 

Assistant  District  Attorney  Pecora  as- 
serts that  he  has  in  his  possession  a 
report  alleged  to  have  been  issued  by 
the  Page  corporation  on  March  11  last 
and  signed  by  Thomas  R.  Mead,  vice- 
president  and  treasurer,  which  declares 
the  assets  were  $7,284,770  and  the  sur- 
plus $5,854,770.  Pecora  declares  inspec- 
tion of  the  report  revealed  that  $5,000,- 
000  of  the  surplus  was  set  down  to  the 
use  of  the  name  of  Victor  W.  Page,  presi- 
dent and  chief  engineer  of  the  company, 
which  is  a  Delaware  corporation.  He 
was  described  in  the  report  as  an  "in- 
ternationally recognized  automotive  en- 
gineering authority." 

The  complainants  against  Pullman  al- 
lege they  were  informed  by  him  that  the 
company  had  sold  40,000  engines  in  Mex- 
ico and  that  the  company  paid  10  per 
cent  dividends  the  preceding  year. 

The  Page  Motors  Corp.  has  600  feet  of 
floor  space  in  the  plant  of  the  Raymond 
Engineering  Co.  at  Farmingdale,  L.  I., 
and  has  purchased  land  for  a  plant  at 
Stamford,  Conn.,  on  which  one  building 
has  been  erected  at  a  cost  of  about  $17,- 
000. 


JEWETT  ROADSTER,  $1,065 

DETROIT,  June  3— The  Jewett  road- 
ster, the  latest  addition  to  the  Jewett  line, 
will  start  production  about  July  1.  It  has 
a  single  straight  seat,  wide  enough  for 
three  passengei-s,  and  is  featured  by  a 
large  baggage  compartment  in  the  rear, 
and  by  curtains  which  open  and  close 
with  the  doors  to  give  good  vision  and 
a  weathertight  fit.  The  upholstering,  as 
in  the  phaeton,  is  of  genuine  cowhide. 
The  roadster  is  mounted  on  a  standard 
Jewett  chassis. 
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252,000  Record  Production  in 

May.    What  Next? 

Factories  swing  into  June  at  full  speed.  Prices  firm. 
Inventories  held  at  lowest  point.  Sales  in  last  six 
months  depend  largely  upon  farmer.  Coal  strike 
and  threatened  rail  walk -out  unfavorable  aspects. 

By  James  Dalton 

EVEN  the  leading  factors  in  the  production  of  all  cost  money  and  add  to  the  expense  of  turning  out 

automobiles  have  been  astounded  at  the  aggre-  motor   vehicles   on   which   the    unit   profit   is   much 

gate   output   of   252,000   passenger   cars   and  smaller  than  it  was  before  the  era  of  keen  competi- 

trucks  in  May,  which  exceeded  the  highest  previous  tion  forced  by  business  depression.     Prices  of  parts 

mark  by  32,000.     This  total  may  be  enlarged  when  are  somewhat  stronger  because  the  parts  manufac- 


complete  figures  are  avail- 
able. All  factories  swung 
into  June  at  full  speed  and 
are  forcing  production  to 
keep  pace  with  demand.  It 
has  been  impossible  to  ac- 
cumulate reserve  stocks  of 
passenger  cars. 

Although  the  industry 
naturally  is  gratified  that 
it  is  operating  at  capacity, 
It  is  felt  in  the  more  con- 
servative quarters  that  the 
pace  is  too  swift.  It  has  re- 
sulted in  many  manufac- 
turing     problems      which 


T  T  ERE  is  the  1922  car  and  truck  pro- 
\_  X    duction  record  which  convinces  even 

the  pessimist  that 

the  automotive  Indus- 

try  has 

come  back. 

May  was  the  biggest 

product 

ion  month  in  the  history  of  the  in- 

dustry. 

January   . 

90,486 

February 

129,500 

March    .  . 

173,342 

April    .... 

218,546 

May   ..... 

252,000 

turer,  lacking  long  term 
commitments,  has  to  buy  in 
comparatively  small  quan- 
tities and  pay  stiffer  prices 
than  otherwise  would  be 
required. 

While  the  cumulative  ef- 
fect undoubtedly  has  been 
to  increase  production  costs, 
it  has  had  a  stabilizing  ef- 
fect on  retail  prices  and 
few  revisior.s  are  in  pros- 
pect except  perhaps  in  the 
truck  field,  where  the  re- 
turn to  normal  conditions 
has    not    been    completed. 


would  not  have  become  important  with  a  somewhat  While  there  is  no  likelihood  of  further  recessions  in 

smaller  output.    These  various  factors,  none  of  which  passenger  car  prices,  it  is  equally  unlikely  that  there 

is  particularly  serious  in  itself,  have  combined  to  in-  will  be   any  general   increases.      Whatever   upward 

crease  costs  considerably.  trend  may  become  apparent  will  be  caused   by  the 

Stock  chasers,  shipments  of  parts  by  express,  or-  necessity  of  returning  a  profit  in  the  face  of  mounting 

ders  by  telegraph  and  premiums  for  raw  materials,  manufacturing  costs. 

1309 


1310 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


June  15,  1922 


The  most  popular  topic  of  discussion  within  the  indus- 
try is  the  outlook  for  the  remainder  of  the  year.  It  is 
not  to  be  denied  that  it  is  exceedingly  bright  at  this  time. 
There  is  not  the  slightest  sign  of  a  falling  off  in  demand 
for  June  and  it  promises  to  be  one  of  the  big  months  of 
the  year. 

Parts  makers  report  that  commitments  for  July  thus 
far  received  are  only  about  50  per  cent  of  the  total  for 
June,  but  this  is  no  barometer  of  the  ultimate  business 
they  will  get.  Unless  there  is  a  radical  change  in  the 
custom  which  has  prevailed  for  the  last  year,  fully  half 
the  total  volume  of  July  business  will  be  booked  be- 
tween June  15  and  20. 

Vehicle  manufacturers  are  determined  to  keep  their 
stocks  down  to  the  lowest  possible  point,  which  is  a 
wise  procedure.  It  has  been  largely  responsible,  how- 
ever, for  shortages  of  essential  parts.  It  has  been 
impossible  for  parts  makers 
to  make  deliveries  in  the 
quantities  desired  because 
they  have  been  unable  to 
place  raw  material  commit- 
ments far  enough  in  advance 
to  meet  the  last  minute  pres- 
sure. 

Many  automobiles  are  be- 
ing shipped  from  Detroit 
lacking  minor  parts.  When 
the  parts  are  received  at  the 
factories  from  the  makers, 
they  are  shipped  by  express 
to  distributors  and  the  cars 
are  equipped  in  the  service 
stations  of  dealers  and  dis- 
tributors. By  resorting  to 
this  plan  shipping  delays  have  been  cut  down. 

While  it  is  the  general  expectation  that  July  will  bring 
a  slowing  up  in  sales,  the  volume  of  business  will  depend 
largely  upon  the  farm  market.  There  is  every  reason  to 
believe  there  will  be  a  heavy  demand  in  the  agricultural 
districts  as  soon  as  the  harvest  is  well  under  way. 

Records  of  one  company  making  a  low-priced  car  show 
that  nearly  25  per  cent  of  its  sales  already  are  being 
made  to  farmers.  This  undoubtedly  is  higher  than  the 
average,  but  it  is  certain  that  farm  sales  are  larger  even 
now  than  they  have  been  at  any  time  in  two  years.  There 
appear  to  be  only  two  states  in  which  sales  are  slow. 
They  are  Maine  and  Georgia,  and  business  is  improving 
rapidly  in  the  former. 

Truck  sales  in  the  farm  states  promise  to  be  relatively 
larger  than  those  for  passenger  cars.  There  is  a  crying 
need  for  new  equipment,  and  the  market  for  motor  vehi- 
cles in  the  agricultural  districts  scarcely  has  been 
touched  thus  far.  This  fact  will  become  apparent  when 
the  farmers  really  begin  to  get  their  debts  cleared  away. 
They  still  are  heavily  obligated  to  their  banks  and  a 
large  proportion  of  the  sales  this  year  will  be  on  an 
investment  basis.  The  volume  of  sales  will  be  dependent 
in  large  measure  upon  the  farm  market,  not  only  in  July 
but  also  in  August  and  the  later  months  of  the  year. 

Up  to  this  time  the  automotive  industry  has  been  far 
in  advance  of  all  other  industries  except  building  con- 
struction, iron  and  steel,  in  the  process  of  recovery  from 
the  depression.  Now  other  industries  are  swinging  into 
line  and  the  volume  of  business  as  a  whole  is  expanding 
rapidly.  The  natural  result  is  a  material  increase  in 
purchasing  power  and  this  will  be  reflected  to  a  consid- 
erable extent  in  purchases  of  motor  vehicles. 

There  already  is  speculation  concerning  the  probable 
total  production  of  the  year,  but  it  is  more  or  less  idle. 
The  total  for  the  first  five  months  was  approximately 


July  Prospects  Bright 

PARTS  makers  reports  that  commit- 
ments for  July  thus  far  received  are 
only  about  50  per  cent  of  the  total  for 
June. 

This  is  no  barometer,  however,  of  the 
total  business  they  will  get. 

Unless  there  is  a  radical  change  in  the 
custom  which  prevailed  last  year,  fully 
half  the  total  volume  of  July  business  will 
be  booked  between  June  15  and  June  20. 


857,000.  It  is  practically  certain  that  the  million  mark 
will  be  passed  before  the  end  of  June.  The  total  for 
1921  was  1,668,550.  It  will  be  necessary  to  average  only 
about  100,000  a  month  for  the  remainder  of  the  year  to 
equal  this  mark.  July  and  August  were  the  biggest 
months  last  year,  with  176,336  and  180,781,  respectively. 
The  totals  for  the  other  months  were:  September, 
158,314;  October,  147,544;  November,  116,349;  Decem- 
ber, 78,995.  It  is  perfectly  logical  to  assume  that  the 
total  for  the  last  six  months  of  1922  will  be  as  large  as 
for  the  same  period  in  1921,  and  if  it  is  no  larger  the 
output  for  the  year  will  aggregate  between  1,850,000 
and  1,900,000.    It  may  reach  the  2,000,000  mark. 

Even   if  2,000,000  motor  vehicles  are   turned  out  in 
1922,  it  will  exceed  by  only  about  300,000  the  total  for 
1921.    This  is  rather  remarkable,  because  few  companies 
could  be  found- which  would  admit  last  year  that  busi- 
ness was  good,  and  this  year 
all     unite     in     declaring     it 
wonderful.      The     difference 
probably  won't  average  more 
than  25,000  cars  a  month. 

While  the  industry  is  run- 
ning at  capacity,  manufactur- 
ers will  be  wise  if  they  con- 
sider some  questions  beyond 
the  problems  of  immediate 
production.  One  of  these  is 
the  coal  strike.  Up  to  this 
time  it  has  had  practically 
no  effect  upon  industry,  but 
unless  it  is  settled  soon  it 
will  begin  to  exert  a  most 
malign  influence.  •  Reserve 
stocks  are  rapidly  dwindling 
and  the  output  of  non-union  mines  is  only  a  drop  in  the 
bucket.  Even  if  reserves  last  throughout  the  summer, 
a  suspension  of  mine  work  for  three  or  four  months 
cannot  fail  to  prove  serious  next  winter. 

There  are  rumblings  of  a  strike  among  the  railroad 
workers  whose  wages  will  be  cut  if  the  orders  of  the 
Railroad  Labor  Board  are  carried  out.  Strike  ballots 
now  are  being  prepared.  It  is  generally  considered  im- 
probable that  there  will  be  a  walkout,  but  if  there  is  it 
will  have  a  disastrous  effect  with  the  country  just  recov- 
ering from  a  long  period  of  depression.  Coupled  with  a 
prolonged  coal  strike  it  would  be  little  short  of  a  calamity. 
Regardless  of  the  position  taken  in  relation  to  strikes, 
it  is  scarcely  to  be  wondered  at  that  railroad  workers 
do  not  exactly  welcome  a  reduction  in  wages  just  at  a 
time  when  the  automotive  and  other  industries  are  rais- 
ing their  wage  scales  because  of  a  scarcity  of  labor. 
Commodity  prices  are  strengthening  and  there  are  no 
indications  of  a  further  fall  in  the  cost  of  living  in  the 
near  future.     It  is  more  likely  to  advance. 

There  are  reports  from  Detroit  that  some  manufac- 
turers contemplate  keeping  their  plants  running  under 
heavy  schedules  late  in  the  year  to  pile  up  stocks  of  cars 
in  preparation  for  a  1923  demand  which  they  expect  will 
be  larger  than  that  of  1922.  Long  range  predictions  are 
dangerous,  but  there  is  absolutely  no  reason  to  expect 
that  sales  of  motor  vehicles  next  year  will  be  any  larger 
than  this,  except  in  the  great  agricultural  districts.  It 
is  more  reasonable  to  expect  that  they  will  be  smaller. 

Another  dangerous  expedient  would  be  the  building 
up  of  large  inventories.  Big  supplies  of  materials,  with 
a  more  or  less  uncertain  market,  are  a  distinct  menace, 
and  it  is  possible  for  them  to  eat  up  the  profits  of  a  year. 
While  the  industry  is  running  at  capacity,  with  no 
sign  of  a  diminution  in  demand,  it  will  be  unwise  to  cast 
caution  to  the  winds  and  accept  the  theory  that  there  is 
no  bottom  to  the  niaz^et. 
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Spanish  Show  Forecasts  Early  Trade 

Revival 

Last  year  was  one  of  the  worst  in  the  Spanish  automotive  industry.  1922 
marks  business  revival.  Increased  taxation  threatened,  but  may  not  go 
through.  Excess  car  stocks  have  been  cleared  out.  Spanish  dealers  for 
American  cars  make  many  detail  changes  in  equipment  for  local  trade. 

By  W.  F.  Bradley 


BARCELONA,  SPAIN,  June  1. 

AMERICA,  France,  Italy,  Germany,  Austria,  Eng- 
land, Belgium  and  Spain,  represented  by  73  dif- 
ferent makers  of  passenger  cars  and  trucks,  are 
united  in  the  first  international  automobile  show  to  be 
held  in  Spain  since  the  war.  This  is  the  only  show  in 
Europe  open  to  all  comers  and  having  a  really  interna- 
tional character,  for  the  Allies  and  their  ex-enemies 
have  not  yet  consented  to  exhibit  under  a  common  roof 
in  their  respective  territories. 


The  show  has  been  got  together  on  the  initiative  of 
the  Spanish  dealers  and  traders  as  an  aid  to  sales  at  a 
time  when  business  conditions  are  not  of  the  best.  No 
single  hall  in  Barcelona  w^as  big  enough  for  an  exhibi- 
tion of  this  nature,  but  fortunately  the  Modern  Art  Pal- 
ace, to  form  a  part  of  the  electrical  exhibition  of  1925, 
was  sufficiently  advanced  for  it  to  be  completed  in  time 
for  the  automobile  show.  The  floor  space  of  this  show 
is  150,000  sq.  ft.,  the  location  is  convenient  and  the  ap- 
proach imposing. 


1 — Elizalde  8  cylinder  in  line  engine  with  detachable  bronze   head.     2 — Entirely  new  type  of  rear   spring  suspension   on 
Unic.     3 — Front    spring    suspension    on    Stevenson.     4 — New    Unic    engine    with    fan    on    generator   shaft 
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America  dominates  the  Spanish  show,  for  of  the  73 
makes  of  automobiles  on  view  24  came  from  the  United 
States,  17  from  France,  10  from  Germany,  7  were  of 
Spanish  origin,  4  each  from  Belgium  and  England,  6 
from  Italy  and  1  from  Austria.  The  accompanying  list  of 
exhibitors  comprises  only  car-producing  firms,  and  ig- 
nores accessory  makers  and  dealers  and  tire  firms. 

THIS  show  is  a  direct  appeal  to  the  buying  public,  and 
not  merely  an  effort  to  get  dealers  in  touch  with  manu- 
facturers; consequently  it  has  been  laid  out  to  be  as  at- 
tractive as  possible  to  potential  purchasers.     There  is  a 


The  Spanish  market  is  the  least  developed  of  all  in 
Europe,  but  one  offering  important  potentialities  and 
which  will  be  the  most  keenly  fought  for  by  American 
and  French  firms  when  the  latter  can  again  enter  on  an 
equal  footing.  In  the  meantime  American  dealers  are 
strengthening  their  position.  General  Motors  products 
are  generally  well  handled,  and  Buick  is  the  best  selling 
car  on  the  Spanish  market  at  the  present  time.  Cadil- 
lac, being  a  more  expensive  model,  cannot  be  sold  in  the 
same  numbers,  but  has  been  well  introduced  by  the 
James  M.  Nahon  Co. 

Cars  are  sold  in  Spain  more  as  a  luxury  than  because 


light,  gay  note  about  it,  not  noticed  elsewhere,  created  of  their  transportation  value,  and  as  a  consequence  the 
by  festoons  of  flowers,  plants,  fountains  with  goldfish  and 
thick  beds  of  carnations  around  the  cars.  Never  at  any 
time  during  the  first  four  days  the  show  was  opened 
could  the  same  crowds  be  seen  as  at  the  London,  Paris 
or  Berlin  shows,  but  probably  this  is  merely  due  to  nat- 
ural   temperament,    for 


EXHIBITS  AT  THE  BARCELONA  SHOW 


America 

France 

Chevrolet 

Aries 

Stutz 

Berliet 

Mitchell 

Bugatti 

Cletrac 

Chenard- 

Federal 

Walcker 

Ford 

Citroen 

Buick 

De  Dion 

Cadillac 

Bouton 

Chandler 

Delage 

Cleveland 

Lorraine- 

Cole 

Dietrich 

Dodge 

Peugeot 

Essex 

Renault 

Harley- 

Rochet- 

Davidson 

Schneider 

Hudson 

Rolland- 

Hup 

Pilain 

Indian 

Salmson 

Overland 

Saurer 

Packard 

Turcat-Mery 

Studebaker 

Unic 

Templar 

Vermorel 

Maxwell 

Mercer 

Apperson 

the  Spaniard  is,  above 
all,  an  enemy  of  the 
strenuous  life  and  can- 
not by  any  force  on 
earth  be  induced  to 
hustle  or  to  forego  his 
siesta. 

Don  Narciso  Masfer- 
rer,  general  show  man- 
ager, stated  that  this 
exhibition  had  been  put 
on  foot,  at  the  tail  end 
of  a  period  of  depres- 
sion, in  the  belief  that 
it  would  bring  along  an 
important  revival  of 
trade.  Last  year  was 
one  of  the  worst  in  the 
Spanish  automotive  in- 
dustry, but  there  are  in- 
dications that  1922  will 
mark  a  distinct  revival 
and  probably  bring  the 
total  number  of  sales 
up  as  high  as  for  the 
year  1920. 

Before  the  war  the 
best  selling  cars  on  the 

Spanish  market  were  of  French  construction,  the  lead 
being  held  by  Renault,  followed  by  Panhard-Levassor. 
This  year  Panhard-Levassor  has  not  even  taken  a  stand, 
and  although  Renault  is  exhibiting,  the  amount  of  busi- 
ness done  by  him  is  very  much  less  than  that  of  several 
American  makers.  Just  at  the  present  time  the  situa- 
tion is  unsatisfactory  and  unsettled  by  reason  of  the 
high  import  duties  and  a  threatened  increase  in  the 
automobile  taxes.  Between  France  and  Spain  there  is 
a  tariff  war  which  makes  it  practically  impossible  for 
French  makers  to  sell  on  the  Spanish  market.  This  state 
of  affairs  cannot  continue,  and,  indeed,  there  were  strong 
hopes  that  an  agreement  would  have  been  reached  be- 
tween the  two  Governments  for  the  opening  of  the  show 
whereby  French  automobiles  would  be  admitted  at  the 
same  rates  as  those  of  other  nations.  This  hope  was 
not  fulfilled.  Consequently  the  French  are  holding  on 
to  the  market,  in  the  hope  of  a  settlement,  but  doing  lit- 
tle or  no  business  for  the  time  being. 

American  automobiles  imported  into  Spain  pay  an 
import  duty  of  25  to  30  per  cent,  in  addition  to  a  per- 
centage for  gold  value.  English  makers,  while  paying 
the  same  duty,  are  making  an  effort  to  get  the  advantage 
of  the  most  favored  nation  clause. 


Germany 

Benz 

Bussing 

Daag 

Krupp 

Loreley 

Mercedes 

N.  A.  G. 

Opel 

Stoewer 

Faun 


Italy 

Diatto 

Fiat 

Isotta- 

Fraschini 
Lancia 
Itala 
Scat 


Austria 

Steyr 


Spanish 

David 

Elfe 

Elizalde 

Espana 

Hispano- 

Suiza 
Land  a 
Victoria 


England 

Crossley 

Lanchester 

Armstrong- 

Siddeley 
Austin 


Belgium 

Minerva 

Excelsior 

Metallurgique 


market  has  to  be  handled  in  quite  a  special  manner. 
The  use  of  automobiles  is  confined  to  cities  and  to  in- 
dividual regions  possessing  good  roads.  There  is  no 
use  of  automobiles  for  long  distance  traveling,  such  as 
is  common  in  France,  for  while  the  roads  may  be  good 

in     spots     these     good 
places   are    divided    off 
from  one  another  by  al- 
most    impassable 
stretches.     Even  in  the 
cities    automobiles    are 
employed  very  consider- 
ably merely  for  parad- 
ing   and    not    for    any 
real  utility  purpose.  Be- 
cause  of  this   state   of 
affairs  a  lot  of  attention 
has  to  be  given  to  the 
individual  requirements 
of    clients.     A    realiza- 
tion of  this  fact  is  re- 
sponsible,    in     a    very 
large  measur.e,  for  the 
success  Buick  has  had 
on  the  Spanish  market. 
Abaday,  the  Buick  deal- 
er, partially  rebuilt  the 
cars  received  from  the 
factory  and  specialized 
in    custom    bodies.     At 
first    it    was     declared 
these    Abadal-Buicks 
"       were   not    looked    upon 
very    favorably   by   the 
home  factory,  but  when  it  was  realized  that  this  method 
of  doing  business  was  necessary  in  Spain,  complete  sup- 
port was  received  from  Michigan.     In  1920  Buick  sold 
340  cars  in  Spain.    The  number  dropped  to  80  last  year, 
but  is  expected  to  reach  the  1920  figure  this  year. 

As  an  indication  of  the  lines  on  which  the  Buick  deal- 
er is  working,  the  show  contained  a  two-seater  sporting 
type  low-built  six-cylinder,  with  external  exhaust  pipe, 
pointed  cowl  on  the  top  of  the  radiator,  wire  wheels  with 
clincher  bead  tires,  the  whole  constituting  a  sporting 
proposition  very  attractive  to  Spanish  speedsters. 

ANOTHER  example  was  a  rebuilt  six-cylinder  Buick 
phaeton  with  changed  radiator,  hood  and  wheels, 
which  was  offered  at  35,000  pesetas  compared  with  only 
18,000  for  the  stock  job  as  received  from  the  factory.  The 
higher-priced  car  was  a  better  seller  than  the  stock 
model. 

General  Motors  products  are  not  all  in  the  same  hands. 
Thus  the  Cadillac  is  handled  by  the  James  M.  Nahon  Co. 
of  Madrid,  who  are  working  on  the  same  lines  as  Buick, 
Mr.  Nahon  told  the  same  story  as  the  Buick  representa- 
tive, namely,  the  necessity  of  giving  individual  atten- 
tion to  Spanish  clients  and  making  detail  changes  when- 
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1.  Stevenson    with    open    phaeton    body.      2.   Four    seater,    sport   type    body    on    10-15    h.p.    Flat    chassis.      3.   N.    A. 
bus.     4.   Benz  fire  engine.     5.   Krupp  street  sweeper  and  waterer.     6.   Buick  rebuilt  to  suit  Spanish  taste 


ever  necessary  to  effect  sales.  Mr.  Nahon  declared  that 
the  Cadillac  Company  had  fully  realized  the  importance 
of  this  line  of  action  and  gave  him  full  support.  Last 
year,  during  the  slump,  these  dealers  were  overstocked 
with  the  old  model.  These  stocks  had  been  cleared  out 
at  cost  price  and  the  present  year  had  begun  with  very 
good  prospects.  The  Spanish  Royal  Court  has  10  Cadil- 
lac cars  purchased  from  American  army  stocks.  These 
10  cars  are  about  to  be  traded  in  for  the  latest  Cadillac 
model. 

"Although  the  Spaniard  realizes  that  he  is  never  given 
delivery  of  a  car  with  show  finish,"  stated  Mr.  Nahon, 
"it  pleases  him  to  see  such  a  car  on  the  stand.  For 
this  show  we  took  a  standard  Cadillac  chassis  and  plated 
and  polished  every  part  of  it;  the  job  took  a  long  time, 
and  it  cost  money,  but  it  certainly  helps  to  bring  busi- 
ness." The  Cadillac  dealers  lay  themselves  out  to  make 
detail  changes  on  their  cars,  such  as  fitting  wire  wheels, 


clincher  bead  tires,  right-hand  drive,  special  wheel  car- 
riers, etc.  Low  built,  racy,  sporting  type  bodies  are  in 
demand  and  are  specialized  in  to  meet  the  requirements 
of  clients. 

There  is  a  threat  at  the  present  time  of  increased 
automobile  taxation  which  is  having  a  certain  effect  in 
restricting  sales.  The  Government  proposal  is  being 
fought  by  automobile  interests,  and  there  is  hope  that 
the  increase  will  be  staved  off.  Taxes  are  based  on  en- 
gine size,  but  there  seems  to  be  no  real  control,  such  as 
a  sworn  statement  by  the  manufacturers  or  the  lifting  of 
the  cylinders  to  measure  bore  and  stroke,  with  the  result 
that  individuals  often  get  cars  accepted  at  very  much 
less  than  their  official  horsepower.  Merely  as  an  indi- 
cation of  the  rate  of  taxation,  the  11  hp.  Delage,  which 
is  a  medium  size  car  according  to  European  standard, 
pays  280  pesetas  a  year.  The  30-hp.  six-cylinder  Delage, 
a  high  grade  full-sized  car,  pays  520  pesetas  a  year.   The 
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local  and  state  taxes  paid  on  a  Cadillac  were  declared  to 
be  equivalent  to  $320  per  annum. 

Conversation  with  dealers  elicited  the  fact  that  Ger- 
man competition  was  not  taken  very  seriously,  for  al- 
though there  is  the  advantage  of  low  exchange  rates  and 
the  import  duties  are  the  same  as  for  American  cars,  the 
German  products  do  not  appear  to  be  handled  on  right 
lines.  Italy  is  very  well  placed  with  advantageous 
exchange  rates,  good  facilities  for  shipping  and  a  type 
of  car  suitable  for  Spanish  conditions.  Fiat,  among  the 
Italians,  has  captured  the  great  bulk  of  the  Spanish 
business,  the  other  Italian  firms  selling  in  limited  num- 
bers. The  fact  that  Fiat  has  furnished  motor  transpor- 
tation very  considerably  to  the  Spanish  army  helps  in 
doing  private  business. 

Some  of  the  British  dealers  have  been  helped  by  their 
aviation  connections,  for  English  airplane  firms  are  sup- 
plj'ing  machines  to  the  Spanish  Government  and  this  con- 
nection helps  to  introduce  automobiles.  Armstrong-Sid- 
deley,  for  instance,  has  secured  an  interesting  connec- 
tion on  the  Spanish  automobile  market  by  reason  of  the 
fact  that  its  aviation  engines  are  to  be  found  on  English 
planes  sold  to  Spain,  The  same  applies  in  a  certain 
measure  to  Rolls-Royce. 

Spanish  automobile  manufacturers  are  outnumbered 
on  their  own  market  by  foreign  makers  as  a  group  and 
by  several  individual  nations.  There  are  certainly  many 
more  French  than  Spanish  cars  in  use  in  Spain,  and 
doubtless  a  still  greater  number  of  American  automo- 
biles. Hispano-Suiza  is  the  best  known  of  the  Spanish 
makes,  but  this  reputation  has  been  secured  more  by 
the  work  of  the  company  in  France  than  by  the  products 
of  its  Barcelona  factory.  Elizalde,  although  not  as  well 
known  abroad,  is  just  as  important  in  the  home  country. 
This  firm  took  advantage  of  the  show  to  present  an  en- 
tirely new  eight-cylinder  in  line  automobile  of  exceed- 
ingly neat  appearance,  having  as  one  of  its  outstanding 
features  the  use  of  a  detachable  bronze  head  carrying 
vertical  valves.  The  size  of  the  engine  is  70  by  130  mm. 
Chassis  features  are  four  wheel  brakes  with  a  servo 
mechanism  and  cantilever  springs  front  and  rear. 

ESPANA  is  another  Spanish  firm  little  known  outside 
its  own  territory,  producing  a  high  grade  car  costly  to 
build  and  having  a  certain  general  resemblance  to  the 
Hispano-Suiza.  One  of  the  mechanical  novelties  of  the 
show  was  the  Baradet-Esteve  turbine  engine,  a  Spanish 
invention,  evidently  of  a  somewhat  experimental  nature, 
but  regarding  the  construction  of  which  no  details  could 
be  obtained. 

Among  the  foreign  cars  the  only  entirely  new  model 
was  a  10  hp.  chassis  from  the  French  Unic  Company. 


During  the  last  three  years  this  firm  has  specialized  on  a 
double  cantilever  rear  spring  which  allows  of  the  Hotch- 
kiss  drive  being  used.  On  the  latest  model  there  is  a 
combination  of  the  cantilever  with  the  forward  portion 
much  shorter  than  the  rear  part,  and  below  this  a  quarter 
elliptic  spring  with  three  leaves  of  equal  thickness,  the 
center  one  having  a  rolled  eye.  The  engine  is  a  unit 
construction  job  with  detachable  head,  both  of  which 
features  are  new  to  Unic. 

TRUCKS  are  not  as  well  represented  at  Barcelona  as  are 
passenger  cars,  and  in  this  section  America  has  given 
way  numerically  to  Germany.  Packard  has  a  pneumatic 
tired  truck  on  exhibition,  Ford  shows  one-tonners  and 
Federal  has  a  small  exhibit.  The  French  display  in  this 
section  is  rather  meager,  the  British  is  non-existent,  and 
the  German  is  strong.  There  are  important  possibilities 
for  trucks  and  for  motor  buses,  but  the  Spaniard  has  not 
yet  realized  this.  The  easiest  field  to  develop  will  be 
motor  bus  services  both  in  the  cities  and  in  the  country. 
Railroad  service,  on  the  whole,  is  poor,  and  in  many  of 
the  mountain  regions  immense  detours  have  to  be  made 
to  link  up  important  centers  really  only  a  short  distance 
apart.  It  is  here  that  the  motor  bus  gets  its  advantage. 
On  the  day  the  Barcelona  show  was  opened  a  Spanish- 
British  company  put  into  service  a  number  of  Tilling- 
Stevens  London-type  double  decker  motor  buses,  which 
were  used  for  trips  from  the  center  of  the  city  to  the 
show.  The  intention  is  to  put  a  fleet  of  200  of  these 
buses  on  the  streets  of  Barcelona  in  order  to  supplement 
the  now  inadequate  electric  trolley  car  service. 

Cletrac  was  the  only  American  tractor  to  be  seen  at 
Barcelona.  Although  Ford  has  an  assembly  plant  at 
Cadiz,  and  uses  this  as  a  distributing  center  for  Spain, 
Portugal  and  Northern  Africa,  he  evidently  did  not 
think  it  worth  while  to  put  his  tractor  on  exhibition  at 
the  Barcelona  show.  Spanish  farmers  have  yet  to  be 
converted  to  the  value  of  the  gasoline  engine  and  any 
tractor  firm  coming  into  this  market  must  be  prepared 
to  do  a  lot  of  pioneer  work. 

There  is  an  indifference  to  the  good  road  movement  in 
Spain  which  stands  out  in  sharp  contrast  to  the  pro- 
gressive attitude  of  surrounding  countries.  On  a  road 
journey  from  Paris  to  Barcelona  conditions  on  Spanish 
territory  were  reminiscent  of  those  prevailing  in  the  mid- 
dle-west states  of  America  fifteen  or  sixteen  years  ago. 
A  few  portions  were  good,  but  the  majority  of  the  road 
was  bad  and  some  stretches  were  in  such  a  condition 
that  even  with  a  big,  well-sprung  car  it  was  impossible 
to  travel  at  more  than  six  or  seven  miles  an  hour.  In  the 
villages  conditions  were  worse  than  on  the  open  road;  in 
the  towns  good  surfaces  were  encountered. 


THERE  are  at  least  four  -ways  in  which  buses  may 
become    a    useful    element    in    the    transportation 
scheme  of  New  York  City: 

1.  They  may  be  used  to  furnish  special  route  service 
for  segregated  groups  of  patrons. 

2.  They  can  supplement  existing  lines  by  rendering 
cross-town  or  circumferential  routes. 

3.  Accommodate  short-haul  traffic  in   congested  cen- 
ters in  place  of  surface  cars. 

4.  They  can  develop  outlying  areas  of  the  city  by  fur- 
.    nishing   transportation    before   rapid    transit   lines 

can  be  built  with  profit. 
These  suggestions  were  made  by  Daniel  L.  Turner, 
consulting  engineer  to  the  Transit  Commission  of  New 
York    City,    in    a    paper    recently    read    by    him    before 


the   National  Automobile   Chamber   of   Commerce. 

Mr.  Turner  showed  that  the  transit  problem  of  New 
York  is  one  of  mass  transportation,  illustrating  it  by 
the  statement  that  the  Fifth  Avenue  buses  carry  only  2 
per  cent  of  the  total  and  that  a  complete  substitution  of 
buses  for  existing  transit  facilities  would  require  ap- 
proximately 47,000  buses  of  the  Fifth  Avenue  type,  a 
number  which  is  twice  as  large  as  all  the  buses  now  in 
use  in  city  transit  service  in  the  United  States.  Obvious- 
ly the  avenues  could  not  possibly  handle  this  number  of 
buses. 

While  conditions  in  New  York  City  are  not  representa- 
tive of  general  conditions,  Mr.  Turner  showed  the  neces- 
sity of  close  analysis  of  transit  problems  which  is  ap- 
plicable to  all  cities. 
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1922  Will  Surpass  1919  in  American 

Export  Trade 

More  automotive  firms  working  with  Automotive  Division  of  Bureau  of 
Foreign  and  Domestic  Commerce.  Organized  efforts  increase  foreign 
business.  Dealer  associations  in  foreign  countries  ask  Division  Contact 
Committee  for  merchandising  suggestions.     Increased  activities  July  1. 

By  George  E.  Quisenberry* 


SEVERAL  hundred  American  companies  manufactur- 
ing or  distributing  automotive  products  have  been 
listed  within  the  last  ie-w  weeks  as  additions  to  the 
Exporters'  Index,  maintained  by  the  Bureau  of  Foreign 
and  Domestic  Commerce,  in  connection  with  its  efforts 
to  foster  export  trade.  This  report  was  made  by  Gor- 
don Lee,  chief  of  the  automotive  division,  at  the  meeting 
of  the  Foreign  Trade  Contact  Committee,  held  in  New 
York  on  June  12.  This  com- 
mittee was  organized  in  April 
at  Washington,  and  composed 
of  representatives  of  the  for- 
eign trade  committees  of  the 
various  associations  and  trade 
groups. 

"The  number  of  automotive 
firms  now  working  with  the 
division  has  been  more  than 
doubled,"  Lee  stated.  "This 
gives  an  indication  of  the  in- 
creasing thought  that  is  being 
given  by  the  American  compa- 
nies to  the  necessities  of  in- 
ternational distribution  and 
also  is  a  measure  of  the  im- 
provement being  recorded  in 
our  export  trading.  Despite 
the  heavy  demands  of  domes- 
tic markets,  which  necessi- 
tated record  production  dur- 
ing May,  we  are  steadily  in- 
creasing foreign  shipments,  this  showing  that  the  vari- 
ous companies  are  carefully  alloting  a  percentage  of 
output  for  their  dealers  in  other  countries.  This  ten- 
dency is  more  marked  than  ever  before  and  is  so  en- 
couraging that  we  can  expect  the  year  1922  to  be  larger 
than  1919  so  far  as  pertains  to  overseas  trade." 

The  Contact  Committee  was  formed  for  the  purpose  of 
bringing  all  branches  of  the  automotive  industry  into 
co-operative  effort  for  the  furtherance  of  legitimate  ex- 
port aims  and  likewise  to  bring  each  of  the  associations 
and  trade  groups  into  closer  contact  with  the  division 
headed  by  Lee.  A  booklet,  setting  forth  the  development 
that  is  being  gotten  under  way  and  detailing  the  work 
of  the  automotive  division,  has  recently  been  published 
by  the  committee  and  circulated  among  all  members  of 


FOREIGN  business  has  steadily  increased 
in  the  automotive  field  since  the  first 
months  of  1922.  Present  indications  are  that 
this  year  will  bring  more  profits  from  foreign 
business  than  did  1919. 

More  careful  study  of  foreign  markets  will 
tend  to  stabilize  international  trade.  Repre- 
sentation of  American  firms  can  be  increased 
both  in  quality  and  quantity  by  better  knowl- 
edge of  necessities  in  foreign  markets. 

Co-operation  with  the  Contact  Committee 
of  the  Automotive  Division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  offers  an 
economical  and  effective  means  of  bettering 
foreign  merchandising  policies.  This  com- 
mittee is  composed  of  representatives  of  the 
important  trade  associations  of  the  automo- 
tive industry.  Its  function  is  one  of  service 
and  co-operation. 


•Managing  editor,  El  Automovil  Ameiicano. 


the  National  Automobile  Chamber  of  Commerce,  the 
Motor  and  Accessorj^  Manufacturers'  Association,  the 
Automotive  Equipment  Association,  the  Aeronautical 
Chamber  of  Commerce,  the  Motorcycle  and  Allied  Trades 
Association,  the  National  Association  of  Engine  and 
Boat  Manufacturers  and  the  Association  of  Automotive 
Equipment  Manufacturers  and  other  trade  groups  which 
participate  in  the  committee  effort.  In  addition,  all  con- 
sular and  trade  representa- 
tives of  the  Department  of 
Commerce,  executive  ofiicers 
of  the  Department  of  State 
and  many  Congressmen  have 
received  copies  of  the  publi- 
cation, so  that  there  may  be 
the  necessary  co-ordination  of 
work  at  home  and  abroad.  A 
number  of  individual  compa- 
nies likewise  have  requested 
copies  of  the  booklet,  the  con- 
tents of  which  were  published 
in  the  April  27  issue  of  Auto- 
motive Industries,  to  send  to 
all  foreign  representatives, 
distributors  and  dealers. 

Letters  were  read  at  to- 
day's meeting  showing  the  in- 
terest that  the  effort  has 
aroused  in  other  territories. 
The  automotive  dealer  associ- 
ations at  Havana,  Cuba,  and 
Sao  Paulo,  Brazil,  both  expressed  their  desire  to  co- 
operate with  the  committee,  the  Cuban  association 
specifically  asking  for  merchandising  suggestions  to 
enable  the  members  to  bolster  up  tr^de  there. 

Further  progress  was  reported  by  Lee  of  the  division's 
efforts  to  better  its  services.  Several  assistants  will  be 
added  to  the  division  on  July  1,  when  the  governmental 
fiscal  year  begins.  This  is  deemed  necessarj-  to  care  for 
the  enlarged  work  of  the  division.  Cable  reports  from 
commercial  attaches  are  now  coming  through  regularly, 
setting  forth  conditions  as  to  the  automotive  trade  in  the 
different  centers  and  the  division  now  has  under  way  the 
publication  of  distribution  and  trade  analyses  of  several 
important  buying  territories.  A  compilation  of  automo- 
tive tariff  laws  has  been  completed  and  information  in 
regard  to  specific  countries  can  be  furnished. 
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New  European  Taxicabs  Are  Designed 

for  High  Economy 

Citroen  with  small  four-cylinder  engine,  111  in.  wheelbase  and  46  in. 
track  and  body  seating  only  two  passengers  has  proved  highly  successful. 
3200  Renault  cabs  with  larger  engine,  same  wheelbase,  56  in.  track,  and 
four-passenger  body  are  now  competing.  Relative  merits  still  in  doubt. 
Fords  also  used  in  Paris,  are  handicapped  by  higher  fuel  consumption. 

By  W.  F.  Bradley 


HIGH  operating  costs,  traffic  congestion  and  keen 
competition  have  necessitated  a  revision  of  taxicab 
design  and  construction.  This  is  best  exempli- 
fied in  Paris,  where  gasoline  costs  are  high,  where  labor 
charges  have  increased  to  almost  the  American  scale, 
and  where  the  special  traffic  conditions  necessitate  a  type 
of  cab  carefully  designed  for  city  work. 

Obviously  the  most  suitable  vehicle  is  the  one  capable 
of  covering  the  greatest  mileage  in  a  given  time  at  the 
lowest  cost,  but  as  to  which  type  best  meets  these  condi- 
tions even  experts  are  divided,  as  is  shown  by  experience 
in  Paris  and  other  European  cities.  Ignoring  the  old  type 
pre-war  cabs,  which  either  will  have  to  be  modernized  or 
submit  to  the  process  of  elimination,  there  are  two  dis- 
tinct classes  in  operation  in  the  City  of  Paris. 

Citroen  broke  into  the  field  about  two  years  ago  with  a 
two-passenger  cab  having  a  four-cylinder  engine  of 
68  x  100  mm.  bore  and  stroke,  or  88  cu.  in.  piston  dis- 
placement, a  wheelbase  of  111  in.  and  a  track  of  46  in. 
With  a  body  width  of  42  in.  and  an  internal  length  of  41 
in.,  the  Citroen  taxicab  is  only  just  large  enough  for  two 
persons ;  it  offers  limited  accommodation  for  baggage,  and 
the  preliminary  objection  raised  against  it  was  that  it 
was  too  small  to  be  successful. 

The  answer  to  these  objections  was  that  an  average  of 
90  per  cent  of  taxicab  trips  are  made  with  only  two  per- 
sons aboard,  and  by  ignoring  the  10  per  cent  with  more 
than  two  passengers  or  with  heaw  baggage  a  saving  of 
more  than  600  lb.  in  weight  coula  be  effected.  By  reason 
of  this  lower  weight  fuel  consumption   is  decreased  and 


The   Citroen  taxicab,  seating;  only  two   passengers,  has 
narrow    tread    which    facilitates    operation    In    crowded 

traffic 


tire  cost  is  lessened,  for  710  x  90  mm.  size  can  be  used, 
although  an  increase  of  the  section  to  105  mm.  appears 
to  give  more  economical  results.  With  a  track  reduced 
to  46  in.  and  an  overall  width  of  55  in.,  this  type  of  taxicab 
will  cover  a  greater  mileage  in  a  given  time  over  city 
streets  than  a  larger  machine.  This  is  a  matter  of  par- 
ticular importance  in  Paris  and  some  other  European 
cities  having  an  irregular  layout,  where  traffic  cannot  be 
regulated  on  a  block  system. 

This  reasoning  appears  to  have  been  justified,  for,  after 
the  public  had  become  used  to  the  small  size  of  the  Citroen 
taxicabs,  it  selected  them  in  preference  to  others,  and 
this  choice  was  made  very  largely  because  of  the  time 
saved  in  congested  traffic  over  other  and  larger  vehicles. 
Doubtless,  either  consciously  or  unconsciously,  this  choice 
was  influenced  in  some  measure  by  the  fact  that  the 
Citroens  had  four-cylinder  engines  compared  with  twin 
cylinders  for  most  of  the  rivals,  that  they  were  equipped 
with  electric  lighting  and  were  cleaned  and  better  kept. 

The  Renault  Taxicab 

In  direct  competition  to  the  small  Citroens  there  is  now 
being  put  on  the  streets  of  Paris  a  fleet  of  3200  Renault 
taxicabs  belonging  to  the  Compagnie  des  Automobiles  de 
Place,  one  of  the  most  experienced  concerns  in  the  Euro- 
pean taxicab  field.  In  maximum  speed,  comfort,  and 
appearance  there  is  nothing  to  choose  between  the  two. 
The  Renaults  have  been  designed,  however,  on  the  theory 
that  for  taxicab  service  a  vehicle  is  required  which  can 
carry  four  passengers  when  necessary  and  which  possesses 
adequate  accommodation  for  baggage.  Few  cases  are 
likely  to  ?rise  when  the  Renault  taxicab  will  be  turned 
down  because  it  is  incapable  of  doing  the  work  required 
of  it;  even  at  railroad  depots,  where  the  heaviest  loads 
are  picked  up,  it  can  meet  requirements. 

Expert  critics  maintain  that  this  large  capacity  for 
service  is  the  weak  point  of  the  Renault  type  cab,  for  the 
greater  weight  and  the  higher  gas  consumption  compared 
with  a  light  two-seater  of  the  Citroen  type  will,  it  is  con- 
tended, offset  any  extra  earnings.  It  is  argued,  too,  that 
the  larger  size  cab  will  actually  earn  less  than  the  small 
one,  for,  owing  to  the  greater  difficulty  it  will  experience 
in  getting  through  traffic,  it  will  cover  a  smaller  mileage. 
This  applies  particularly  in  Paris,  where  no  speed  limit 
is  enforced,  and  where  the  man  with  the  greatest  skill 
and  the  most  suitable  type  of  vehicle  maintains  the  high- 
est average  speed.     Naturally,  the  company  operating  the 
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Above,    sectional    view    of   new    Renault   taxicab   clutch   and   gearset.     Below,  transverse  and    longitudinal  sections  of  the 
new   Renault  taxicab  engine  with   demountable  head,  in   which   the   valves  are   carried 
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Renault  does  not  agree  with  these  contentions,  but  main- 
tains that  a  cab  of  its  size  is  necessary.  Only  the  state  of 
the  balance  sheets  of  the  two  concerns  at  the  end  of  a 
few  years'  operation  will  determine  which  view  is  the 
right  one. 

The  Citroen  type  most  generally  employed  in  Paris  and 
other  European  cities  has  a  landaulet  body  with  left  hand 
steering  and  a  door  on  the  right  side  of  the  driver's  cab; 
while  the  panel  on  the  left  side  is  fixed.    A  limited  number 


r- 


The    Fiat    taxicab,    used    extensively    in    Italian    cities, 
seats  four.     It   has   108  In.   wheelbase  and   55    in.  tread 

of  high  class  taxis  have  coupe  bodies.  Overall  body  length 
is  97  in.  and  full  width  of  body  47  in. ;  the  height  of  the 
body  is  51  in.  With  these  general  dimensions  it  is  pos- 
sible to  use  a  rear  cushion  41  in.  long  and  20  in.  deep; 
the  height  from  the  middle  of  the  cushion  to  the  roof  is 
33  in.,  and  from  the  floor  to  the  roof  47  in.  These  dimen- 
sions are  certainly  a  minimum  for  a  two-passenger  gen- 
eral service  vehicle.  While  the  wheelbase  of  112  in.  is 
normal,  the  reduction  of  the  overall  width  to  55  in.  gives 
a  decided  advantage  under  traffic  conditions. 

Mechanically  the  Citroen  taxicab  differs  little  from  the 
normal  type  passenger  car  produced  by  this  company.  The 
frame  members  are  heavier  and  tie  rods  are  fitted  to  take 
care  of  the  frame  overhang  occasioned  by  the  double  quar- 
ter elliptic  spring  construction.  The  engine  is  the  normal 
type  except  that  the  bore  is  increased  from  65  mm.  to 
68  mm.  (3.07  in.).  Timing  is  as  follows:  intake  opens 
5  deg.  late  and  closes  with  a  lag  of  20  deg. ;  exhaust  opens 
30  deg.  early  and  closes  on  center.  Ignition  advance  is 
fixed  and  the  compression  is  106  lb.  per  sq.  in.  Average 
weight,  with  driver  and  two  passengers  aboard,  is  2650  lb. 
Final  gear  ratio  is  4.4  to  1,  and  tire  size  710  x  90  mm. 

Importance  of  Fwel  Economy 

While  maximum  speed  is  34  m.p.h.,  the  timing  adopted 
has  been  such  as  to  get  maximum  economy  at  20  to  25 
m.p.h.,  which  is  the  speed  at  which  the  caps  most  gener- 
ally run  under  city  conditions.  Very  accurate  figures  are 
available  on  gas  consumption.  These  show  that  for  a 
fleet  of  one  hundred  cabs  over  a  period  of  three  months 
the  total  amount  of  gas  consumed  was  at  the  rate  of 
22.4  miles  per  American  gallon.  Thi;se  results  were  ob- 
tained with  the  Solex  carbureter  and  straight  gasoline 
and  involved  all  kinds  of  drivers  and  various  city  condi- 
tions from  the  crowded  center  to  the  open  suburbs.  The 
maker's  claim  is  a  gas  consumption  at  the  rate  of  31.3 
m.  p.  g.,  and  as  a  comparison  with  the  average  for  a  long 
period  shows,  this  ought  to  be  easily  obtainable  with  a 
good  driver  and  under  normal  street  conditions.  With 
benzol  the  fuel  consumption  can  be  cut  10  per  cent,  but 
this  fuel  is  not  obtainable  on  the  French  market  at  the 
present  time,  consequently  straight  gasoline  is  used. 


The  Renault  cab  has  a  wheelbase  of  111  in.,  a  track  of 
56  in.,  an  overall  width  of  65  in.,  and  a  total  length  of 
150  in.  This  allows  of  a  body  much  more  spacious  than 
that  on  the  Citroens.  Not  only  is  the  rear  seat  wider  and 
deeper,  but  two  folding  seats  can  be  installed  and  there  is 
room,  by  the  side  of  the  driver,  for  a  large  trunk. 

Greater  size  and  weight  have  increased  cost,  but  every 
effort  has  been  made  to  keep  total  weight  down  by  as  light 
a  construction  as  is  compatible  with  the  rough  service 
given  a  taxicab.  A  certain  amount  of  weight  has  been 
saved  by  using  minimum  headroom.  The  height  from  the 
ground  to  the  roof  is  781/2  in.,  and  from  the  floor  of  the 
cab  to  the  roof  55  in.  The  reduction  of  4  or  5  in.  in  total 
height,  as  compared  with  the  old  cabs,  has  been  obtained 
without  changing  inside  height  above  the  rear  seat,  by 
putting  the  body  sills  below  the  top  of  the  frame  mem- 
bers, so  that  the  floor  of  the  cab  is  flush  with  the  top  of 
the  frame.  Other  savings  are  of  a  structural  nature,  in- 
volving, for  example,  the  use  of  aluminum  in  place  of  iron 
or  bronze  for  body  fittings. 

The  Renault  chassis  has  been  designed  throughout  with 
economy  in  view  by  men  who  have  had  twenty  years  ex- 
perience in  taxicab  operation.  Renault  makes  practically 
all  the  parts,  but  the  taxicab  company  does  all  its  own 
assembly  work.  Compared  with  the  usual  French  practice 
the  engine  is  large.  It  has  four  cylinders  of  2.95  x  4.72 
in.,  giving  a  piston  displacement  of  129  cu.  in.  It  has  a 
detachable  head,  overhead  valves,  with  push  rods  and 
rockers  and  a  two-bearing  crankshaft.  Compression  is 
rather  high,  being  85  lb.  per  sq.  in.,  but  the  timing  is  laid 
out  for  high  torque  at  low  engine  speeds.  It  is  as  follows : 
Intake  opens  4  deg.  late  and  closes  20  deg.  late.  Exhaust 
opens  30  deg.  early  and  closes  on  center;  this  timing  is 
practically  identical  with  that  of  the  Citroens. 

Relative  Operating  Costs 

This  engine,  fitted  with  the  Zenith  carbureter,  has 
shown  a  gasoline  consumption  of  22.9  miles  per  American 
gal.  on  a  five-hour  run  under  representative  Paris  traffic 
conditions.  This  fuel  consumption  must  be  considered  as 
the  minimum  obtainable  by  a  skilled  driver  under  these  con- 
ditions, and  is  not  comparable  with  the  22.4  miles  aver- 
age on  the  Citroens  in  the  hands  of  all  classes  of  drivers. 
With  a  driver  and  two  passengers  aboard,  this  cab  cer- 
tainly averages  3300  lb.  In  view  of  the  frequent  posi- 
tive and  negative  acceleration  imposed  by  traffic  condi- 
tions, this  additional  weight  entails  at  least  15  per  cent 
increase  in  the  gasoline  consumption  and  increases  tire 
cost  in  about  the  same  proportion.  Overloading,  which  is 
always  a  danger  in  a  large  size  cab,  may  cause  operating 
costs  to  go  up  without  any  corresponding  return  to  the 
company. 

Compared  with  the  average  cab  running  in  American 
cities  the  little  Citroen  shows  an  improvement  of  9  to  10 
miles  more  to  the  gallon.  This  in  itself  is  not  a  deduc- 
tion of  very  great  value,  for  it  remains  to  be  proved  that 
the  small  type  French  cab  would  be  successful  under. 
American  conditions.  It  has  been  proved,  however,  that 
this  two-seater  cab  can  compete  on  equal  terms  with  the 
larger  Renault  and  run  nearly  7  miles  more  to  the  gallon. 
Taking  60  miles  as  the  average  daily  distance  run  by  a 
cab,  and  estimating  on  1000  cabs  in  service,  the  fleet  of 
smaller  cabs  makes  possible  an  economy  of  $304  per  day 
in  fuel  costs.  On  the  basis  of  300  working  days  in  the 
year  the  saving  in  the  fuel  bill  is  $91,200.  This  is  suffi- 
ciently important  to  draw  attention  to  the  possibilities^ 
of  a  smaller  type  lightweight  taxicab  such  as  is  used  in 
France. 

Paris  has  a  certain  number  of  Ford  taxicabs  in  ser- 
vice, these  being  handled  by  small  co-operative  groups,  in 
which  the  drivers  are  part  owners.     Generally  the  orig- 
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inal  carbureter  is  replaced  by  a  Solex,  with  which  19 
miles  per  gal.  can  be  averaged.  Equally  good  results  can 
be  obtained  with  the  Ford  carbureter  in  the  hands  of  a 
skilled  driver,  but  the  advantage  of  the  French  carbureter 
is  that,  when  set,  it  is  not  liable  to  get  out  of  adjustment. 
While  the  Fords  consume  more  gas  than  the  Citroens, 
the  same  carbureter  being  used  on  both,  they  are  almost 
on  a  par  in  this  respect  with  the  Renaults.  Generally  the 
Fords  are  well  handled  by  men  who  understand  the  city 
and  who  know  where  to  pick  up  clients  and  how  to  avoid 
dead  mileage.  The  inferiority  of  the  Fords  is  most 
prominent  when  they  have  to  operate  in  the  heart  of  the 
city  under  very  dense  traffic  conditions  necessitating  fre- 
quent and  sometimes  very  steady  use  of  the  low  gear. 


Italian  cities  generally,  as  well  as  several  of  the  Euro- 
pean capitals  with  the  exception  of  Paris,  make  an  ex- 
tensive use  of  the  Fiat  taxicab,  which  by  reason  of  its 
power  anci  dimensions  is  in  the  same  class  as  the  Renault. 
The  Fiat  has  a  four-cylinder,  2.7x4,7  in.  engine  (111 
cu.  in.  piston  displacement),  a  four-speed  gearset,  a  track 
of  55  in.,  a  wheelbase  of  108  in.,  an  overall  length  of 
157  ir.  and  a  total  width  of  65  in.  These  general  dimen- 
sions allow  of  a  rear  seat  40  in.  wide  by  22  in.  deep  and 
also  two  folding  seats  facing  forward.  The  body  is  lan- 
daulet  type,  with  the  whole  of  the  space  by  the  side  of  the 
driver  available  for  baggage.  It  weighs  3300  lb.  with 
driver  and  two  passengers  and  its  gasoline  consumption 
averages  19  m.  p.  g. 


High  Tension  Ignition  for  Ford  Magneto 


A  HIGH  tension  ignition  system  employing  four  trans- 
formers of  special  design  that  utilize  current  from 
the  Ford  fly-wheel  magneto  has  been  designed  recently 
by  Richard  Varley. 

The  principle  of  the  transformer  is  best  explained  by 
reference  to  the  diagram,  from  which  it  will  be  seen  that 
the  flux  has  two  paths,  one  through  the  leg  containing 
the  secondary  winding,  the  other  through  the  horns,  air 
gap  and  armature.  Under  the  secondary  there  is  an- 
other winding  called  a  "choke"  coil  which,  when  its  cir- 
cuit is  closed  and  the  primary  energized,  restrains  the 
flow  of  flux  through  the  secondary  and  forces  some  of 
it  through  the  armature;  then,  at  a  suitable  point  in  the 
cycle,  the  magnetization  of  the  horns  overcoming  the 
tension  of  the  armature  spring,  separates  the  contacts, 
thus  opening  the  choke  coil  circuit. 

The  resultant  effect  of  increased  flux  density  through 
the  secondary  coil,  due  in  part  to  the  fact  that  a  large 
portion  of  the  flux  that  previously  took  the  upper  path 
now  passes  through  the  secondary,  accompanied  by  a 
high  rate  of  change,  sets  up  a  voltage  sufficient  to  jump 
the  gap  and  deliver  a  current  of  high  amperage,  by 
reason  of  the  small  number  of  turns  in  the  secondary. 

Without  the  choke  coil,  the  voltage  in  the  secondary 
would  have  the  very  low  value  determined  by  the  turns, 
as  in  a  simple  two-coil  transformer.  To  obtain  a  pres- 
sure of  about  6000  volts,  usually  employed  in  ignition 
work,  the  secondary  winding  would  require  a  very  fine 
wire,  the  high  resistance  and  excessively  large  number 
of  turns  of  which  would  reduce  the  current  to  an  amount 
too  small  to  be  of  any  practical  use  for  the  purpose  of 
ignition. 

It  is  said  that  the  sparks  obtained  by  the  use  of  this 
new  transformer  have  heat  values  greatly  in  excess  of 
anything  heretofore  obtained  from  any  coil  using  cur- 
rent from  the  same  source. 

The  inventor  has  aimed  to  minimize  ignition  troubles 
common  in  coils  of  the  Ruhmkorff  type  and  has  given 
particular  attention  to  improvement  in  the  trembler 
contacts  in  order  to  give  greater  reliability  to  the  igni- 
tion system. 

One  of  the  troubles  claimed  to  have  been  overcome  is 
that  of  the  burning  and  pitting  of  the  contacts,  which, 
although  constantly  going  on  in  consequence  of  the 
main  current  from  the  generator  being  interrupted  at 
the  vibrator  points,  becomes  very  serious  when  the  plugs 
get  fouled  by  carbon  or  by  reason  of  a  cracked  stone  or 
porcelain.      When   a  plug  gets   shorted,   there   is    much 


flashing  at  the  contacts  of  a  Ruhmkorff  coil,  but  the 
inventor  claims  there  is  no  sparking  whatever  across  the 
contacts  of  his  new  transformer  when  the  plug  is 
shorted,  and  no  current  direct  from  the  generator  passes 
through  the  contacts  at  any  time.  Only  induced  current 
passes  through  the  contacts  and  this  is  so  very  small 
that  pitting  or  burning  is  unappreciable. 

For  the  installation  of  the  new  system  on  Ford  cars 
advantage  is  taken  of  their  present  wiring,  and  to  fur- 
ther simplify  the  application,  the  transformers  are  made 
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Varley    Transformer.      Oiagram     show- 
ing the  magnetic  and  electrical  circuits 

to  the  dimensions  of  regular  Ford  units.  It  is  claimed 
that  the  use  of  this  system  gives  great  improvement  in 
the  running  of  a  Ford  engine. 

These  transformers,  for  use  with  the  flywheel  magneto 
on  Ford  cars,  trucks  and  tractors,  will  be  manufactured 
under  a  license  agreement  with  the  Varley  Duplex  Mag- 
neto Co.  and  will  be  distributed  by  the  sales  department 
of  the  Autocoil  Co. 
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Small  Diesel  Type  Automotive  Engine 

Now  in  Production 

A  four-cylinder  Austrian  engine  designed  to  avoid  excessive  compression 
and  combustion  pressures  thus  reducing  strain  on  working  parts.  Auxili- 
aiy  air  compressor  and  air  storage  tank  eliminated.  The  Hindi  engine  can 
be  started  by  means  of  a  hand  cranio  and  operates  at  a  speed  of  1150  r.p.m. 


THERE  are  two  difficulties  which  stand  in  the  way 
of  using  the  ordinary  Diesel  type  engine  for  auto- 
motive purposes.  One  is  the  great  weight  of  a 
multistage  compressor  required  for  compressing  the  air 
necessary  for  injecting  the  fuel  under  air  pressure,  and 
the  other,  the  relative  slowness  of  combustion,  which 
makes  the  possibility  of  using  high  engine  speeds  seem 
very  remote.  The  starting  difficulties  also  cannot  be 
neglected.  In  spite  of  these  difficulties  development  work 
is  constantly  being  done  with  a  view  to  adapting  the  Diesel 
cycle  to  use  in  small  units,  for  the  advantages  of  its  high 
thermal  efficiency  and  its  ability  to  utilize  low  priced  fuels 
.  are  fully  appreciated. 

A  new  design  of  four-cycle,  Diesel  type  engine  specially 
adapted  for  construction  in  small  units  has  been  brought 
out  in  Austria.  It  embodies  a  number  of  original  features 
and  represents  the  work  of  Joseph  Hindlmeier,  a  former 
co-worker  of  Rudolf  Diesel.  At  the  present  time  the  en- 
gine is  being  manufactured  in  three  sizes  of  the  station- 
ary type,  a  4y2-hp.  horizontal,  a  7-hp.  vertical  and  a  14-hp. 
twin  vertical  engine,  at  Modling,  near  Vienna;  a  French 


Four. cylinder  Diesel  engine;  A— exhaust  valve,   B — fuel  Inlet  valve, 
D— fuel   distributor,  E — variable  liit  on   fuel  Inlet  controlled  by  gove 


company  with  a  capital  stock  of  2,000,000  francs  has  been 
formed  at  Paris  for  the  exploitation  of  the  Hindlmeier 
French  patent,  and  we  understand  that  arrangements  are 
being  made  for  the  manufacture  of  the  engine  in  this 
country. 

IT  is  claimed  that  from  an  engineering  standpoint  there 
is  no  reason  why  the  Diesel  engine  cannot  be  built  in  any 
commercial  size,  however  small,  but  in  practice  there  is  a 
limit  in  output  below  which  the  engine  cannot  be  made 
practical.  This  is  due  to  the  fact  that  the  Diesel  is  rela- 
tively expensive  to  manufacture.  In  large  engines  the 
extra  cost  of  construction  is  warranted  by  the  possible 
savings  on  fuel  cost,  but  not  so  in  small  sizes.  Another 
difficulty  with  the  ordinary  Diesel  engine  is  that  a  good 
many  breakages  of  parts  are  experienced,  which  are  due 
to  the  high  compression  and  working  pressures.  Lubri- 
cant from  the  compressor  cylinders  sometimes  mixes  with 
the  air,  passes  over  into  the  air  storage  tank,  and  in  time 
accumulates  in  sufficient  quantity  to  cause  disastrous 
explosions. 

Hindlmeier,  in  developing  his  en- 
gine, worked  with  two  objects  in 
view,  viz.,  to  do  away  with  the  ex- 
cessive compression  and  combustion 
pressures  and  thus  reduce  the  strains 
on  the  working  parts,  and  to  elimi- 
nate the  auxiliary  air  compressor 
and  air  storage  tank,  which  tend  to 
complicate  the  engine. 

To  do  away  with  the  auxiliary  com- 
pressor, the  inventor  conceived  the 
plan  of  compressing  a  portion  of  the 
air  of  a  charge  only,  rather  than  the 
whole  amount,  to  a  pressure  suffi- 
ciently high  to  insure  spontaneous  ig- 
nition. The  air  thus  compressed  is 
not  stored  but  immediately  used  in  the 
cylinder,  and  the  need  for  an  air  stor- 
age tank  is  thus  done  away  with.  This 
is  accomplished  by  providing  a  small 
single-cylinder  air  pump  or  compressor 
integral  with  the  engine  camshaft,  the 
compressor  being  so  timed  as  to  de- 
liver a  charge  of  highly  compressed 
air  into  the  main  cylinder  at  the  mo- 
ment the  fuel  is  injected.  The  fuel  is 
both  atomized  and  ignited  by  the  air 
charge,  and  its  combustion  is  com- 
c— air  Inlet  valve.  pleted  as  it  mixes  with  the  air  in  the 

rnor,  F— fuen  pump  main  Cylinder. 
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Sectional   view   of    Diesel    engine    showing   compressor   cylinders   mounted    parallel   to    main   cylinders 
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It  is  readily  seen  that  this  system  somewhat  eases  the 
starting  problem.  Only  a  small  part  of  the  whole  charge 
needs  to  be  compressed  to  the  high  pressure  necessary 
for  incuring  ignition,  instead  of  the  whole  charge  in  the 
main  cylinder,  and  by  using  a  compression  release  on  the 
main  cylinder  the  Hindi  engine  can  be  started  by  means 
of  a  hand  crank.  Although  the  small  compressor  cylinder 
must  deliver  a  very  high  compression,  the  flywheel  weight 
is  sufficient  to  carry  it  over  dead  center  when  the  crank 
is  being  turned  by  hand. 

The  drawings  reproduced  herewith  clearly  show  this 
construction.  In  the  horizontal  design  the  small  com- 
pressor cylinder  is  located  transversely  across  the  head  of 
the  main  cylinder,  while  in  the  twin  and  four-cylinder 
vertical  engines  the  compressor  cylinder  is  located  parallel 
with  the  main  cylinder.  Each  main  cylinder  must  have 
a  separate  compressor  cylinder. 

Fuel  is  supplied  under  pressure  by  a  plunger  type  fuel 
pump,  from  which  it  is  conveyed  by  small  tubing  to  the 
fuel  admission  valve  in  the  cylinder  head.  This  valve  is 
operated  from  the  camshaft  in  the  same  manner  as  the 
inlet  and  exhaust  valves,  but,  unlike  these,  it  is  of  the 
needle  valve  type.  The  engine  is  governed  by  a  centrifu- 
gal governor  controlling  the  amount  of  fuel  allowed  to 
pass  on  to  the  injector  valve  just  mentioned.  The  engine, 
therefore,  is  not  governed  on  the  hit-and-miss  principle, 
but  is  a  throttling  type. 

THE  compression  pressure  in  the  main  cylinder  is  car- 
ried at  about  400  lb.  per  sq.  in.,  or  at  from  20  to  30 
per  cent  less  than  in  the  regular  Diesel  engine.  The  pres- 
sure delivered  by  the  small  single-cylinder  air  compressor 
is  700  lb.  per  sq.  in. 

It  is  claimed  that  on  account  of  the  lower  working 
pressure  in  the  main  cylinder  it  is  permissible  to  use 
materially  lighter  working  parts,  and  this  permits  of  the 
use  of  higher  speeds.  This,  therefore,  eliminates  the 
obstacle  which  hitherto  has  prevented  the  use  of  engines 
of  the  Diesel  type  for  automotive  purposes.  The  first 
Hindi  engine  of  the  automotive  type,  of  which  a  photo- 


graph is  shown  herewith,  is  a  four  cylinder  machine  which, 
we  are  informed,  operates  at  1150  r.p.m.  This  is  within 
the  usual  range  of  truck  and  tractor  engine  speeds  and 
shows  its  field  of  application. 

IT  is  obvious  from  the  above  description  and  an  inspec- 
tion of  the  drawings  that  high  grade  workmanship  is 
required  on  the  engine,  especially  on  the  compressor  cyl- 
inder and  piston  and  on  the  rings  of  the  latter.  The 
pressure  required  to  cause  ignition  is  produced  in  a  single 
stage,  which  can  be  effected  only  if  the  workmanship  is  of 
the  highest  grade.  Aside  from  the  machining  proper,  care 
must  be  taken  that  there  will  be  no  distortion  of  the  cylin- 
ders after  completion,  and  to  this  end  the  cylinder  castings 
must  be  properly  annealed. 

We  have  been  informed  that  the  parent  works  in  Aus- 
tria turn  out  about  300  engines  of  this  type  per  month  and 
that  companies  have  been  licensed  to  manufacture  thv  en- 
gine in  Bucharest,  Cracow  and  Brunn.  It  is  obvious  that 
the  most  likely  field  of  application  of  this  engine  in  the 
automotive  line  is  to  tractors,  railway  motor  cars,  road 
tractors,  road  making  machinery  and  motor  boats. 


Chain  Type  Non-Skid  Device 

AN  automobile  non-skid  device  in  which  the  circum- 
ferential members  of  the  ordinary  tire  chains  are 
replaced  by  fabric  bands  and  the  cross  members  have 
circumferentially  grooved  cups  inserted  in  three  of  their 
links  has  been  invented  by  Ida  V.  Benoit.  The  cups, 
which  in  a  sample  cross  member  submitted  to  us  are 
turned  from  the  solid  bar,  are  intended  to  increase  the 
gripping  power  of  the  device,  whereas  the  fabric  circum- 
ferential members  are  intended  to  protect  the  sides  of 
the  tire  against  puncture  and  at  the  same  time  as  an 
anchorage  for  the  cross  members. 

The  cups  have  a  flat  bottom  resting  against  the  tire 
case  and  the  considerable  area  of  contact  should  minimize 
wear  of  the  tires. 
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British  Automotive  Research  Devoted 
to  Securing  Operating  Economy 

Use  of  combined  oil  and  air  cooling  for  engines  being  studied  by  several 
parties.  Experiments  proceeding  to  further  use  of  light  alloys  in  chassis 
construction.     Much  study  being  given  to  reducing  bus  operating  costs. 

By  M.  W.  Bourdon 


IN  conducting   inquiries   in   Great  Britain  concerning 
the  objects,  progress  and  results  of  research  in  the 
automotive    field — and    in    almoist    every    other — one 
finds  oneself  in  every  direction  up  against  the  barriers  of 
secrecy. 

Except  in  regard  to  specialized  work — such  as  fuel  re- 
search— no  government  office  or  department  makes  a 
regular  practice  of  initiating  and  conducting  research 
for  the  general  good  and  disseminating  the  information 
thus  obtained.  We  have  the  National  Physical  Laboratory, 
which  does  not  as  a  rule  initiate  researches  and  publish 
the  results  but  primarily  undertakes  investigations  at  the 
request  of  other  government  departments  or  of  private  in- 
dividuals or  firms  who  are  prepared  to  pay  the  cost — 
and  an  extremely  high  if  not  an  almost  prohibitive  charge 
is  made  as  a  rule. 

In  place  of  initiating  research  and  thus  giving  direct 
assistance,  the  Government  prefers  to  subsidize  research 
associations.  However,  one  of  the  first  stipulations  is  that 
the  details  of  researches — their  character,  object  and  re- 
sult— shall  be  confidential  to  the  members  of  each  asso- 
ciation. The  amount  of  the  subsidy  is  to  a  large  extent 
dependent  upon  the  amount  subscribed  by  members  and  as 
a  rule  represents  approximately  50  per  cent  of  the  total 
expended. 

UNDER  this  scheme  there  was  formed  in  1919  the  Re- 
search Association  of  British  Motor  and  Allied  Man- 
ufacturers, the  first  of  such  associations  from  the  engi- 
neering industry  to  receive  official  recognition  and  sup- 
port. 

But  such  is  the  seeming  lack  of  interest  in  and  enthusi- 
asm for  scientific  research  in  the  British  Motor  industry 
that  even  to-day  there  are  in  the  membership  less  than  15 
per  cent  of  the  manufacturing  concerns. 

The  policy  of  secrecy  insisted  upon  by  the  Government 
may  to  some  extent  be  responsible  for  the  apathy  of  the 
non-members. 

The  Association  has  a  well-equipped  laboratory  and 
workshops  in  London,  and  a  capable  and  enthusiastic  staff, 
but  its  usefulness  even  to  its  membership  would  assuredly 
be  increased  if  it  embraced  the  whole  or  a  far  larger  pro- 
portion of  the  British  industry.  Equipment  for  reseach 
is  costly  and,  within  limits,  the  larger  the  bank  balance 
available  the  better  equipped  the  workers  will  be  and  the 
deeper  they  can  go  into  the  problems  which  are  submitted 
to  them. 

Practically  all  the  fuel  research  work  which  has  been 
carried  on  has  been  related  to  alcohol  and  the  results  of 


such  study  appeared  in  an  article  by  Herbert  Chase  in 
Automotive  Industries,  Research  Number  of  June  8,  so 
that  repetition  is  unnecessary. 

The  commercial  possibilities  of  gas  producers  to  pro- 
vide fuel  for  trucks  and  other  heavy  forms  of  motor  ve- 
hicles have  received  a  good  deal  of  attention  of  recent  years,, 
and  particulars  of  several  British  designs  and  results  of 
working  appeared  in  Automotive  Industries  last  year. 
Costs  of  running  have  certainly  been  shown  lower  than 
those  with  gasoline,  but  the  need  for  carrying  a  some- 
what involved  plant  in  place  of  a  mere  gasoline  tank  seems 
likely  to  "be  a  determining  factor  in  preventing  the  system 
from  becoming  widely  used. 

It  may  be  said,  however,  that  it  is  advocated  in  this 
connection  that  the  use  of  charcoal  produced  from  vege- 
table waste  and  brushwood  should  be  investigated,  for  it 
is  said  that  in  certain  parts  of  the  world — notably  Egypt. 
Uganda  and  similar  semi-tropical  and  tropical  places — a 
fuel  of  this  kind  derived  from  local  sources  and  used  in  a 
gas  producing  plant  would  open  up  fresh  possibilities  of 
transport  owing  to  the  abundance  of  raw  material  for  the 
production  of  charcoal. 

SO  far  as  can  be  ascertained,  no  other  investigators  are 
endeavoring  to  carry  Ricardo's  experiments  further 
in  the  matter  of  super-charging;  at  all  events,  no  in- 
formation concerning  anything  of  the  kind  has  been  made 
known.  Nor  has  research  on  the  lines  of  improved  va- 
porizing systems  carried  matters  appreciably  further  in 
this  direction;  and  in  the  better  utilization  of  exhaust 
heat  automobile  manufacturers  do  not  appear  to  be  mak- 
ing any  serious  endeavors. 

A  possibility  which  does  not  seem  to  have  been  as 
carefully  or  closely  considered  as  it  justifies  is  that  men- 
tioned by  Ricardo  in  connection  with  his  super-charging 
experiments,  viz.,  the  cooling  of  a  portion  of  the  exhaust 
gases  and  their  introduction  into  the  cylinder  with  eae 
fresh  charge  of  mixture. 


THE  report  of  the  Steel  Research  Committee,  formed 
jointly  by  the  Society  of  Motor  Manufacturers  and 
the  Institution  of  Automobile  Engineers,  which  was  issued 
in  October,  1920,  still  holds  good  in  respect  to  the  ten 
standardized  steels  recommended  for  adoption  by  British 
automobile  designers.  These  steels  comprise  two  main 
groups,  the  first  including  two  carbon  steels  differing  in 
carbon  content,  a  2  per  cent  nickel  steel  and  a  5  per  cent 
nickel  steel,  all  of  which  are  primarily  intended  to  be 
used  for  case-hardened  parts;  the  second  group  consists 
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of  one  plain  nickel  and  two  carbon  steels  and  three  differ- 
ent types  of  nickel  chromium  steel  (one  of  the  air-harden- 
ing type)  which  are  intended  to  be  used  ordinarily  either 
as  normalized  or  after  some  form  of  hardening  with  or 
without  subsequent  tempering. 

A  member  of  the  Committee  (Mr.  J.  H.  S.  Dickenson) 
read  a  paper  before  the  I.  A.  E.  in  November,  1920,  on  the 
subject  of  these  ten  steels  in  order  to  assist  users  to 
determine  and  compare  the  mechanical  properties  of  the 
materials,  to  judge  their  possibilities  and  limitations 
under  various  conditions  of  treatment  and  to  obtain  by 
selection  of  material  and  suitable  heat  treatment  the  most 
advantageous  combination  of  the  properties  sought  in 
each  case. 

RECOMMENDATIONS  of  a  similar  nature  to  those 
just  mentioned  appear  desirable  in  connection  with 
aluminum  and  light  alloys  generally,  for,  though  such 
matters  as  hardening  and  tempering  do  not  enter  into 
consideration,  the  selection  of  suitable  light  alloys  for 
various  purposes  appears  at  present  to  be  too  haphazard, 

too  dependent  upon  the  imagina-       

tion  or  crudely  based  ideas  of 
the  individual — that  is,  assum- 
ing, as  more  often  is  the  case 
than  not,  that  the  individual  con- 
cerned is  not  a  member  of  the 
industry's  research  association 
or  has  not  the  facilities  thus 
implied. 

Experiments  are  proceeding  in 
one  or  two  quarters  in  regard  to 
the  more  extensive  use  of  light 
alloys  in  chassis  construction, 
and  the  results  may  possibly  be 
seen  in  chassis  planned  for  pro- 
duction in  1923.  But  there  is 
not  much  scope  for  extension. 
As  material  for  back  axle  centers 
an  aluminum  alloy  is  quite  ordi- 
nary,   and    there    are    already 

several  British  small  cars  said  to  have  "all-aluminum" 
axle  casings,  though  the  description  is  not  literally  cor- 
rect in  view  of  the  use  of  steel  liners  extended  to  support 
the  wheel  bearings.  Aluminum  cylinders  with  steel  or 
cast-iron  liners  have  also  ceased  to  be  noteworthy,  and 
the  same  can,  of  course,  be  said  in  relation  to  aluminum 
pistons,  water  pumps,  water  pipes  and  other  engine  de- 
tails, as  well  as  clutch  cones,  and  gearset  casings. 

But  it  has  been  suggested  that  there  is  scope  for  light 
alloys  for  hubs,  rims  and  wheels;  even  aluminum  or 
Duralumin  frames,  front  axles  and  engine  connecting  rods 
have  been  proposed,  but  it  is  believed  that  no  practical 
tests  have  been  made  of  the  use  of  light  alloys  for  these 
parts,  and  it  appears  doubtful  whether  much,  if  any, 
weight  would  be  saved  if  knowi.  alloys  were  utilized  for 
such  items,  with  design  and  dimensions  rendering  them 
capable  of  withstanding  the  stresses  that  would  be  im- 
posed upon  them. 

The  use  of  aluminum  with  air-cooling  is  believed  to 
contain  greater  possibilities  on  account  of  its  better  heat 
conductivity  as  compared  with  cast-iron;  but  we  have  no 
example  yet  in  automobile  practice  of  cast-iron  or  steel 
liners  in  finned  aluminum  sleeves  following  occasional 
aero  practice.     But  cast-iron  finned  cylinders  with   sep- 

Iarate  aluminum  heads  are  being  tried  with  seeming  suc- 
cess on  air-cooled  cylinders. 
Original  research  in  connection  with  air-cooling  has 
not  proceeded  far  since  the  publication  in  Automotive 
Industries  of  Dr.  Gibson's  paper,  read  before  the  I. 
A.  E.  in  the  session  of  1920-21.  Except  in  one  or  two 
[ 


RESEARCH  and  development  in  connec- 
tion with  motor  buses  appears  to  be  con- 
fined at  the  moment  to  ways  and  means  of  re- 
ducing operating  costs,  mainly  by  the  improve- 
ment of  vaporizing  systems  with  gasoline  as 
fuel  and  by  applying,  as  far  as  possible,  ap- 
proved production  methods  of  repairs  and 
overhauling. 

'No  avenue  which  might  possibly  lead  to  an 
improvement  of  a  mile  or  two,  or  even  less,  per 
gallon  is  being  left  vmexplored. 

An  ofBcial  of  the  London  General  Omnibus 
Co.  recently  stated  that  a  "fortune  awaited  the 
individual  who  could  suggest  a  reasonable 
scheme  whereby  operating  costs  could  be  re- 
duced, by  improved  fuel  consumption,  to  the 
extent  of  one  or  two  cents  per  mile. 


directions  it  is  difficult  to  hear  of  any  impending  develop- 
ment in  automobile  engine  design  as  a  result  of  the 
research  carried  out  by  that  investigator.  The  exceptions 
are  concerned  with  air-cum-oil  cooling  on  the  lines  re- 
ferred to  by  the  present  writer  in  Automotive  Industries 
of  April  20th  last.  Although  definite  information  received 
on  this  matter  may  not  be  divulged,  having  been  imparted 
in  confidence,  it  can  be  said  that  research  and  experiments 
relating  to  the  principle  of  utilizing  the  crankcase  lubri- 
cating oil  for  cooling  the  cylinders  and  pistons  are  pro- 
ceeding apace  and  notable  developments  are  probable. 

One  problem  which  had  to  be  solved  is  how  far  the 
oil  should  be  used  for  extracting  the  heat  from  points  of 
high  temperature  and  to  what  extent  direct  air-cooling 
should  be  depended  upon.  So  far  as  investigations  have 
proceeded  at  present  it  would  appear  that,  contrary  to  first 
ideas  on  this  point,  it  is  neither  needful  nor  desirable  to 
carry  the  oil  around  the  exhaust  valve  seating  and  port,  and 
it  will  possibly  be  found  that  an  overhead  exhaust  valve 
and  a  side  inlet  will  give  best  results  in  ordinary*  use,  and 
tend  still  further  to  keep  down  the  temperature  of  the 
large  volume  of  oil  which  is  car- 
ried in  the  crankcase  and  circu- 
lated rapidly  in  these  "oil- 
cooled"  engines. 

Research  and  development  in 
connection  with  motor  buses  ap- 
pear to  be  confined  at  the  mo- 
ment to  ways  and  means  of  re- 
ducing operating  costs,  mainly 
by  the  improvement  of  vaporiz- 
ing systems  with  gasoline  as  fuel 
and  by  applying,  as  far  as  pos- 
sible, approved  production  meth- 
ods to  repairs  and  overhauling. 

A  great  advance  has  recently 
occurred  in  the  overhaul  and 
maintenance  departments  of  the 
London  Bus  Co.  By  improved 
organization  no  more  than  three 
or  four  days  are  occupied  where 
previously  two  or  three  weeks  were  required  to  carry 
through  a  complete  overhaul  of  chassis  and  body,  in- 
cluding touching  up  and  revarnishing  the  latter.  It  is 
not  so  much  a  matter  of  the  direct  costs  of  overhauling, 
though  marked  advantages  are  seen  in  this  way;  the 
important  point  is  that  '-uses  are  not  kept  idle  for  such 
a  long  while,  which  enables  a  greater  proportion  of  the 
fleet  to  be  in  service  at  any  one  time — thus  reducing 
capital  charges. 

NO  avenue  which  might  possibly  lead  to  an  improve- 
ment of  a  mile  or  two,  or  even  far  less,  per  gallon 
is  being  left  unexplored,  though  no  tangible  results  have 
become  apparent  of  late.  With  a  view,  no  doubt,  to 
encouraging  the  imaginative  and  inducing  those  with 
ideas  to  come  forward,  an  official  of  the  London  General 
Omnibus  Co.  recently  expressed  the  view  in  a  published 
interview  that  "a  fortune"  awaited  the  individual  who 
could  suggest  a  reasonable  scheme  whereby  operating  costs 
could  be  reduced,  by  improved  fuel  consumption,  to  the 
extent  of  one  or  two  cents  per  mile. 

This  company,  by  the  way,  has  not  overlooked  the 
possibilities  of  developments  in  air  and  oil  cooling  render- 
ing this  system  feasible  for  buses  and  is  known  to  be 
interesting  itself  in  oil-cooling  systems  exemplified  by  those 
described  in  AUTOMOTIVE  INDUSTRIES  of  April  20th  last. 
The  opening  which  oil-cooling  may  be  found  to  provide 
leading  towards  a  higher  practicable  m.  e.  p.,  better 
vaporization,  and  economy  in  oil  and  fuel  consumption 
must  obviously  be  attractive  to  bus  operating  companies. 
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Even  if  water  jackets  are  retained  for  the  cylinder  head 
and  valve  pockets  there  is  the  possibility  of  securing 
advantage  in  some  of  the  named  directions,  as  well  as  in 
others,  by  circulating  a  far  larger  volume  of  oil  than  now 
and  arranging  that  it  shall  effectually  extract  heat  from 
the  cylinder  walls  and  pistons. 

In  London  services  the  54-seated  double-decker,  known 
as  the  S  type  and  described  in  detail  in  Automotive  Indus- 
tries last  year,  appears  likely  to  hold  the  field  for  awhile 
and  it  is  unlikely  that  it  will  be  superseded  in  the  near 
future  by  a  type  with  larger  seating  capacity.  For  pro- 
vincial work  and  country  services  the  single-decker  with 
a  seating  capacity  of  28  to  36  is  also  likely  to  remain  the 
predominant  type,  but  in  view  of  its  stuffiness  in  hot 
weather  experiments  are  being  made  with  a  sliding  roof 
and  with  a  roof  of  the  roller  shutter  pattern,  though  the 
difficulty  so  far  has  been  to  keep  them  waterproof  after 
vibration,  rain  and  sunlight  have  had  their  varying 
effects. 

There  are  no  signs  of  research  or  experiments  having 
marked  effect  immediately  or  in  the  near  future  upon  bus 
chassis  design,  with  the  possible  exception  that,  as  a 
result  of  the  experience  of  the  London  Companies  with 
the  semi  "over-type"  (driver  partly  alongside  and  partly 
over  the  engine)  this  relative  arrangement  of  engine  and 
driving  seat  may  be  extensively  adopted  for  provincial 
single-deckers,  because  of  the  additional  passenger  space 
it  affords  without  increasing  the  wheelbase.  It  may  here 
be  mentioned  that  by  far  the  biggest  operating  company 
outside  of  London  (the  Midland  Bus  Co.)  runs  gasoline- 
electric  chassis  exclusively  and  has  no  present  intention 
of  superseding  this  type. 

Highway  Transport 

THE  most  important  pending  developments  in  connec- 
tion with  the  transport  of  merchandise  by  road  are 
(1)  the  probable  entry  of  the  railway  companies  into 
this  field  on  a  large  scale  and  (2)  the  better  organiza- 
tion of  the  clearing-house  system  among  road  transport 
undertakings  to  ensure  certainty  of  return  loads  on  inter- 
city trips.  With  regard  to  the  former,  the  Bill  which  is 
now  before  Parliament  authorizing  the  railways  to 
organize  road  transport — either  to  supplement  the  rail- 
roads or  independently  of  the  latter — has  been  modified 
appreciably  since  it  was  first  drafted  owing  to  the  opposi- 
tion it  originally  encountered. 

For  the  protection  of  truck  makers  and  to  conciliate 
the  latter,  a  clause  has  been  inserted  with  a  view  to 
preventing  the  railway  companies  from  entering  the 
manufacturing  field,  which  was  originally  a  possibility 
that  caused  the  truck  makers  to  be  strenuous  opponents 
of  the  Bill  as  a  whole.  Then,  in  an  endeavor  to  cut  the 
ground  from  under  the  feet  of  the  road  transport  under- 
takings and  allied  interests,  who  protested  that  the  rail- 


ways wanted  to  run  motor  road  transport  merely  to  cut 
rates  outrageously  for  awhile,  secure  a  monopoly  in  road 
haulage  and  then  divert  freight  back  to  the  rails,  a 
clause  has  been  added  which  ostensibly  will  prevent  any- 
thing of  the  kind  by  compelling  the  railway  companies 
to  charge  minimum  rates  set  by  a  special  tribunal  after 
investigation  of  complaints,  if  any,  by  the  haulage 
companies. 

The  railways  have  agreed  to  keep  separate  accounts 
relating  to  motor  transport,  so  that  they  can,  if  called 
upon,  show  figures  proving  their  ability  to  make  a  profit 
at  rates  which  they  may  ask  the  tribunal  to  authorize. 
Although  originally  the  likelihood  of  the  Bill  being  passed 
was  more  or  less  remote,  it  now  has  a  good  chance  of 
doing  so  owing  to  the  modifications  and  additions  men- 
tioned and  others  designed  to  prevent  any  possible  unfair 
competition. 

Railways  as  Highway  Transport  Operators 

THE  entry  of  the  railways  into  the  road  transport  busi- 
ness on  a  big  scale  should  give  a  fillip  to  the  truck  in- 
dustry, for  while  the  companies  now  have  fleets  which  they 
use  for  local  deliveries  they  will  obviously  require  large 
numbers  of  additional  chassis  for  inter-city  work  and  for 
transport  over  areas  not  now  fed  by  the  railroads.  It  is 
unlikely  that  they  will  confine  themselves  to  one  make 
of  chassis,  and  doubtful  whether  they  will  specialize  in 
British-made  trucks.  There  may  be  an  opening,  there- 
fore, for  American  truck  makers. 

Providing  rates  are  not  cut  unreasonably,  there  is 
no  valid  reason  why  properly  organized  road  transport 
undertakings  pure  and  simple  should  not  compete  suc- 
cessfully with  the  railway  companies  for  road  traffic* 
But  at  present  the  majority  are  not  properly  organized 
by  any  means;  there  is  a  vast  amount  of  waste  of  effort, 
time  and  money  now  going  on,  which  necessarily  has  the 
effect  of  preventing  rates  from  being  as  low  or  profits  as 
high  as  they  might  be  otherwise. 

If  the  entry  of  the  railway  companies  into  this  field 
serves  to  compel  the  motor  haulage  undertakings  to  set 
their  houses  in  order,  and  organize  and  co-operate,  it  will 
do  good  all  around — to  the  truck  industry,  owners  of  mer- 
chandise, and  the  general  public. 

The  organization  of  the  clearing-house  system  on  a 
national  basis  will  probably  be  the  first  outcome,  and 
there  is  plenty  of  scope  for  development  here;  the 
sporadic  and  private  efforts  to  provide  return  loads  for 
trucks  making  inter-city  journeys  up  to  150-200  miles  in 
length  have  not  been  an  unqualified  success  from  several 
points  of  view.  The  railway  companies  will  assuredly 
be  able  to  avoid  running  their  road  vehicles  empty  or 
partially  loaded  on  return  trips,  and  the  private  enter- 
prises will  have  to  be  placed,  or  place  themselves,  in  a 
similar  position  if  they  are  to  live. 


French  Subsidized  Motor  Lines 


ABOUT  fourteen  years  ago,  in  France,  the  state  was 
authorized  to  grant  subsidies  for  country  services 
of  motor  cars,  and  at  the  present  moment  the  subsidies 
amount  to  nearly  6,000,000  francs  annually  for  119  ser- 
vices, A  great  many  other  lines  are  running  without 
state  aid,  owing  to  the  refusal  of  the  proprietors  to  accept 
the  conditions  imposed,  requiring  that  the  vehicles  should 
make  a  double  journey  each  day  and  that  the  service  should 
be  completed  with  a  2-ton  truck.  It  is  now  proposed  to 
modify  the  conditions,  and  a  bill  is  being  introduced 
whereby  the  amount  of  subsidy  will  be  adjusted  to  the 
character  of  the  service. 


In  the  preamble  to  the  bill  reference  is  made  to  the 
tendency  to  abandon  local  railways  where  the  traffic  is 
not  sufficient  to  cover  working  expenses,  and  it  is  urged 
that  these  lines  should  be  made  the  most  of  with  the  aid 
of  gasoline  rail  cars,  which  could  be  run  much  more  cheaply 
and  are  more  adaptable  to  light  traffic. 

It  is  urged  that  as  much  as  possible  should  be  made 
of  the  local  lines  so  as  to  relieve  the  roads,  and  that  the 
motor  car  services  should  be  regarded  merely  as  an  ex- 
tension of  the  railway  system  and  for  reaching  the  most 
out-of-the-way  villages.  It  is  for  this  purpose  that  the 
motor  car  service  is  considered  best  suited. 
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Influence  of  Sales  and  Service  Depart- 
ments on  Ignition  Design 

Correlation  of  ideas  necessary  to  satisfactory  design.     Sales,  service,  engi- 
neering and  production  departments  all  have  different  sense  of 
values.    Design  can  give  favorable  appearance  without 
^  sacrificing  performance  qualities 

By  A.  H.  Packer 
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WHEN  a  concern  manufacturing  automotive  electri- 
cal equipment  undertakes  to  design  ignition  appa- 
ratus, the  exact  type  produced  is  naturally  a 
compromise  between  the  different  points  of  view  taken 
by  the  different  departments.  The  concern  is  naturally 
interested  in  putting  out  a  product  which  will  enable  it 
to  pay  dividends,  so  the  ability  to  sell  and  make  money 
on  the  article  under  consideration  is  of  first  importance. 
The  best  possi'ble  design  in  the  world  would  be  of  no 
value  from  this  standpoint  if  its  appearance  were  such 
that  it  could  not  be  sold.  For  this  reason  the  sales 
department  will  naturally  wish  to  present  something 
which  has  a  pleasing  and  symmetrical  appearance  and, 
if  possible,  incorporates  unique  features  in  design  and 
construction.  These  will  provide  this  department  with 
talking  points  which  can  be  used  both  in  advertising  and 
in  personally  presenting  the  product. 

Members  of  the  engineering  department,  on  the  other 
hand,  while  appreciating  the  value  of  the  appearance  of 
the  equipment,  will  naturally  be  in  favor  of  developing 
an  outfit  which  is  a  credit  to  the  skill  and  training  they 
reflect.  They  will,  therefore,  appreciate  the  incorpora- 
tion of  unique  electrical  or  mechanical  features  and  will 
also  wish  to  make  the  outfit  superior  in  performance,  if 
possible,  to  other  similar  equipment  on  the  market.  They 
will,  therefore,  have  in  mind  the  development  of  high 
voltage  which  will  give  a  spark  capable  of  jumping  a 
long  distance  and  will  also  seek  to  have  this  spark  of 
maximum  possible  intensity  or  heat  value.  It  will  also 
be  the  endeavor  of  the  engineering  department,  in  case 
an  automatic  advance  is  contemplated,  to  have  this 
operate  as  nearly  as  possible  in  accordance  with  the 
spark  advance  requirements  of  engines  for  which  the 
outfit  is  being  designed.  The  practical  details  of  con- 
struction in  the  layout  of  spark  advance,  methods  of 
assembly  and  facility  for  manufacturing  will  also  be 
foremost  in  the  attention  of  the  engineering  department. 

During  the  process  of  negotiation  the  service  depart- 
ment will  usually  be  called  in  to  see  that  the  outfit  is 
properly  installed  and  that  the  operation  is  satisfactory 
to  those  in  charge  of  the  test  for  the  prospective  cus- 
tomers. From  an  application  standpoint,  the  service 
department  will  then  be  interested  in  the  facility  with 
which  the  device  can  be  timed;  also  the  facility  with 
which  points  can  be  adjusted  and  the  possibility  of  the 
device  being  so  constructed  that  a  change  from  four  to 
six  or  eight  cylinders  is  not  a  serious  matter,  this  being 
accomplished  by  changing  the  cam  and  distributor  cap 


or  something  of  this  kind.  Under  such  circumstances  an- 
engineer  negotiating  with  a  concern  making  a  four- 
cylinder  car  could,  by  replacing,  say,  two  parts,  adapt 
sample  equipment  so  that  he  could  immediately  go  to 
another  negotiation  requiring  six  or  eight  cylinder  sam- 
ples. The  service  department  will  also  be  interested  in 
the  facility  with  which  an  ignition  outfit  can  be  adapted 
for  either  direction  of  rotation,  for  in  addition  to  the 
possibility  of  a  mistake  in  specifications  there  is  alwaj's 
the  chance  that  while  negotiating  with  a  concern  requir- 
ing one  rotation  there  may  be  received  a  telegram  to  get 
in  touch  with  some  other  concern  requiring  the  reversed 
rotation. 

After  the  device  in  question  has  been  on  the  market 
for  some  time  and  has  been  sold  to  a  number  of  concerns, 
the  service  department  will  further  be  interested  in  the 
manner  in  which  it  gives  satisfaction.  Here  the  durabil- 
ity of  the  interrupter  will  have  to  be  considered,  both  in 
regard  to  the  way  it  stands  the  rapid  mechanical  vibra- 
tion and  the  durability  of  the  contacts  as  to  whether 
they  tend  to  come  loose  from  the  parts  to  which  they 
are  riveted  and  as  to  whether  they  develop  electrical 
trouble  and  burning  of  the  surface  due  to  improper  co- 
ordination of  the  elect'  '.cal  requirements  and  the  ability 
of  the  contacts  to  handle  the  primary  current. 

The  service  department  will  also  be  vitally  concerned 
with  the  design  of  the  coil,  and  as  all  engineering  is- 
more  or  less  a  matter  of  compromise,  they  will  tend  to 
favor  a  coil  which  will  be  somewhat  weaker  in  initial 
performance  and  where  the  intensity  of  spark  may  have 
been  sacrificed  somewhat  for  the  purpose  of  strength- 
ening the  insulation  so  that  the  possibility  of  shorted 
coils  may  be  reduced  to  a  minimum.  In  the  same  way 
the  service  department  will  favor  a  condenser  which  is- 
big  enough  so  that  it  may  not  only  have  the  required 
capacity  but  may  have  sufficient  layers  of  paper  between 
sheets  of  tinfoil  so  as  to  reduce  danger  of  puncture  as 
much  as  possible.  The  durability  of  the  outfit  in  service 
will  also  depend  on  the  efficiency  of  the  lubrication. 

In  the  case  of  the  use  of  automatic  advance  the  service 
department  will  be  interested  more  in  the  general  nature 
of  its  operation  than  its  theoretical  coincidence  with  the 
timing  requirements  of  the  engine.  This  will  mean  that 
its  freedom  of  action  and  ability  to  return  immediately 
with  reduction  in  speed  will  be  of  vital  importance,  and 
here  proper  design  and  suitable  lubrication  will  bear  an 
important  part.  The  design  will  also  be  of  interest  to 
the  service  man  in  regard  to  the  way  in  which  variation 
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in  interrupter  gaps  affects  timing  of  the  device  when 
installed  on  the  engine,  as  this  varies  considerably  with 
different  types  of  cams.  Freedom  from  missing  will  also 
be  facilitated  by  the  use  of  a  flexible  copper  shunt  con- 
necting the  ignition  unit  to  the  engine  so  that  trouble 
will  not  be  experienced  due  to  the  insulating  qualities 
of  the  lubricating  oil  used  where  the  ignition  outfit  is 
mounted  in  the  engine. 

The  service  department  will  also  be  interested  in  the 
degree  in  which  the  fiber  bumper  wears  away,  due  to  the 
rubbing  action  of  the  cam,  as  this  will  tend  to  close  up 
the  interrupter  points,  whereas  if  the  points  burned  con- 
siderably the  gap  might  gi^adually  increase.  A  theoreti- 
cally ideal  condition  would  be  such  that  the  burning 
away  of  the  interrupter  points  would  be  exactly  compen- 
sated for  by  the  wear  on  the  fiber  bumper.  This  is  rarely 
encountered  in  practice,  however,  the  usual  condition 
being  that  the  points  gradually  close  up,  due  to  fiber 
wear. 

The  design  of  the  ignition  outfit  will  also  considerably 
affect  the  ease  or  difficulty  with  which  new  contacts  and 
parts  can  be  installed.  Two  general  types  are  in  use,  one 
in  which  the  assembly  is  mounted  on  a  flat  plate,  which 
insures  the  maximum  accessi- 
bility, the  other  with  the  in- 
terrupter parts  mounted  in  a 
cup-shaped  casting,  which 
usually  does  not  provide  such 
accessibility.  This,  however, 
is  not  quite  the  case  where  the 
interrupter  parts  are  mounted 
on  a  plate  set  in  the  bottom  of 
the  casting,  which  can  easily 
be  removed  and  replaced  in  its 
entirety. 

The  points  of  view  of  the 
various  departments,  as  above 
indicated,  have  been  tabulated 
below,  these  various  percent- 
age estimates  being  the  writ- 
ters'    personal    opinion,    and, 

of  course,  each  reader  will  have  his  own  idea  of  the 
exact  value  placed  on  these  various  qualities  by  the 
different  departments,  but  it  will,  no  doubt,  be  admitted 
that  the  general  nature  of  the  analysis  is  substantially 
correct. 

Sales    Engineering    Service 
Dept.  Dept.  Dept. 

Per  cent      Per  cent      Per  cent 

Appearance 50 

Performance   30 

Application   10 

Service  performance. .  8 

Parts  accessibility.  ...  2 

The  view  of  the  engineer  for  the  automobile  manu- 
facturer contemplating  the  use  of  some  ignition  outfit, 
very  often  is  likely  to  coincide  with  the  view  taken  by  the 
engineering  department  doing  the  designing  so  that  he 
may  place  too  much  importance  upon  the  initial  per- 
formance and  not  enough  on  features  of  design  which 
are  hard  to  see  and  determine,  but  which  eventually 
affect  the  satisfaction  the  outfit  gives.  The  question  of 
heat  of  spark  comes  up  for  prominent  consideration, 
especially  in  view  of  the  acknowledged  fact  that  present 
day  fuel  vaporizes  with  difficulty,  but  whether  additional 
heat  beyond  a  certain  amount  will  aid  in  firing  the  fuel 
after  it  has  been  vaporized  is  quite  a  different  question. 

For  the  sake  of  a  home-made  illustration  we  might 
consider  lighting  a  bonfire  with  a  match  and  see  if  the 
use  of  two  matches  at  the  sai.ie  time  and  in  the  same 


HOW  much  importance  does  the  sales  de- 
partment attach  to  service  performance 
in  the  design  of  ignition  apparatus?      The 
writer  thinks  that  the  interest  of  the  sales 
department  in  design  is  divided  as  follows: 
Appearance,  50  per  cent. 
Performance,  30  per  cent. 
Application,  10  per  cent. 
Service  Performance,  8  per  cent. 
Parts  Accessibility,  2  per  cent. 
The   article    also    analyzes    the    emphasis 
given  to  these  various  factors  by  the  other 
departments. 
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15 
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40 
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35 

place  would  be  an  appreciable  advantage  in  rapidly 
spreading  the  flame  through  the  combustible  material. 
Under  these  circumstances  there  would  apparently  be 
no  improvement.  As  to  whether  this  illustration  applies 
to  the  combustion  chamber  of  a  gasoline  engine,  research 
alone  can  determine,  but  the  writer  has  during  the  last 
two  winters  had  the  opportunity  of  using  on  a  Ford  car 
an  ignition  coil  which  for  heat  of  spark  might  not  com- 
pare strongly  with  other  ignition  systems,  yet  this  engine 
in  a  cold  garage  would  invariably  start  after  two  revolu- 
tions of  the  flywheel.  The  Ford  had  standard  manifold 
with  no  heater  and  nothing  to  aid  starting  but  the  regu- 
lation choker.  It  is  accordingly  the  writer's  opinion  that 
excessive  heat  of  spark  would  accomplish  little,  and  that 
the  main  difficulty  is  in  the  driver's  inability  to  control 
the  gas  mixture  properly,  either  not  choking  the  carbure- 
ter enough  or  else  using  the  choker  too  much  and  flood- 
ing the  engine. 

In  observing  a  spark  it  is  seen  to  consist  of  a  thin 
white  or  blue  streak  through  the  center  surrounded  by 
more  or  less  reddish  haze  or  flame,  the  volume  of  which 
is  indicative  of  the  amount  of  heat  or  amperage  in  the 
spark.    If  we  now  consider  that  this  reddish  flame  when 

in  the  cylinder  consists  of  a 
sphere  of  heat  which  in  one 
case  may  be  1/16  in.  in  di- 
ameter and  in  another  3/32  or 
Vs  in.,  it  would  appear  that 
the  start  that  we  have  given 
the  flame  is  rather  slight  when 
compared  to  the  distance  it 
must  travel  from  the  spark 
plug  to  the  farthest  recess  of 
the  firing  chamber.  Assum- 
ing, then,  that  the  smaller 
spark  will  fire  the  gap  under 
the  worst  conditions,  it  would 
seem  that  an  increase  in  the 
spark  would  be  obtained  mere- 
ly at  the  expense  of  reduction 
in  insulation,  and,  conse- 
quently, in  the  life  of  the  ignition  coil.  The  service 
department  will,  consequently,  be  in  favor  of  construct- 
ing a  coil  in  which  space  for  the  copper  wire  is  sacri- 
ficed for  the  use  of  possibly  three  layers  of  insulating 
paper  in  place  of  two,  and  while  this  coil  will  not  make 
as  spectacular  a  test  it  will  unquestionably  stand  up  in 
service  and  give  more  ultimate  satisfaction  to  the  car 
user  and  therefore  to  the  factory  using  such  equipment. 
In  the  design  of  the  condenser  the  service  man's  point 
of  view  will  also  favor  a  liberal  design  to  eliminate,  if 
possible  or  at  least  reduce  to  a  minimum,  the  possibility 
of  punctures.  Here  the  use  of  an  additional  sheet  of 
paper  in  between  the  layers  of  tinfoil  will  reduce  the 
capacity  of  the  condenser,  and  hence  its  ability  to  absorb 
the  arc  at  the  contact,  and  in  order  to  regain  this  loss  in 
capacity  it  will  be  necessary  to  make  the  condenser 
larger,  so  as  to  get  a  greater  area  of  surface. 

Here,  too,  general  designs  must  be  considered.  Two 
locations  are  commonly  used.  The  condenser  is  either 
mounted  in  the  coil  or  built  into  the  interrupter.  The 
mounting  of  the  condenser  in  the  interrupter  has  the 
obvious  advantage  that  it  is  close  to  the  points  and  con- 
sequently requires  no  outside  connections.  In  this  loca- 
tion, however,  it  is  somewhat  limited  by  lack  of  space, 
and  the  temptation  will  be  to  reduce  the  number  of 
layers  of  insulating  paper  so  that  a  condenser  of  the 
proper  capacity  can  be  put  into  the  space  available. 
This  practice,  while  favoring  the  standpoint  of  the  sales 
department  for  compact  and  neat  appearance,  may  ulti- 
mately  react   in    unfavorable   operating   characteristics. 
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The  location  of  the  condenser  with  the  coil  usually  has 
the  advantage  that  more  space  is  available  and  the  dis- 
advantage that  the  inductance  of  the  leads  between  the 
condenser  and  the  interrupter  tends  to  neutralize  its 
ability  to  absorb  the  arc.  This  can  be  compensated  for, 
however,  by  making  the  leads  between  the  coil  and  inter- 
rupter as  short  as  possible  and  by  slightly  increasing  the 
size  of  the  condenser.  However,  with  the  usual  design 
of  coil,  in  which  the  coil  and  condenser  are  surrounded 
with  a  compound  of  some  sort,  it  is  necessary  to  install 
a  new  coil  whenever  the  condenser  becomes  defective, 
this  being  a  rather  serious  disadvantage  from  the  user's 
standpoint.  In  more  recently  designed  coils,  however, 
the  use  of  the  compound  has  been  eliminated  and  the 
coil  so  constructed  that  it  can  be  easily  taken  apart  and 
a  new  condenser  inserted.  This  construction  is  the  best 
from  the  standpoint  of  the  service  department. 

It  is  often  observed  that  an  automobile  manufacturer 
employs  one  type  of  electrical  equipment  one  year,  mani- 
festing much  enthusiasm  over  its  installation,  but  later 
in  the  year  cools  off  somewhat  as  reports  of  various 
troubles  start  to  come  in,  and  a  year  later  he  turns  to 
some  other  type  of  equipment.  It  is  quite  possible  that 
this  is  due  to  the  fact  that  the  engineer  for  the  auto- 
mobile concern,  while  expert  on  the  design  of  the 
chassis,  engine,  etc.,  is  not  as  familiar  with  electrical 
principles   as   he   should   be   and   naturally   judges   the 


value  of  ;i  device  by  its  operating  characteristics  as 
brought  out  by  the  initial  test.  It  is  a  well  known  fact 
that  all  engineering  is  more  or  less  a  matter  of  com- 
promise and  that  no  amount  of  cleverness  will  change 
fundamental  engineering  facts,  so  that  if  the  various 
possibilities  of  ignition  devices  were  frankly  discussed 
between  the  representatives  of  the  electrical  concern  and 
of  the  prospective  purchaser  it  would  no  doubt  result  in 
more  all-around  satisfaction. 

Up  to  this  time  the  standpoint  of  the  man  in  charge 
of  production  has  been  purposely  omitted,  but  his  atti- 
tude will  be  much  the  same  as  that  of  the  service  depart- 
ment in  regard  to  ease  of  assembly,  etc.  In  the  matter 
of  making  the  individual  parts,  however,  he  may  have 
some  ideas  as  to  change  in  design  to  facilitate  manufac- 
ture, and  while  all  concerned  should  co-operate  to  reduce 
cost  of  production,  care  must  be  used  to  see  that  some 
change  in  design  or  material  is  not  made  that  would 
detrimentally  affect  the  performance  or  operating  char- 
acteristics after  the  device  had  been  placed  in  regular 
service. 

The  final  word  in  regard  to  points  in  design  should 
be  left  to  a  sales  engineer  having  the  authority  of  an 
officer  in  the  company,  who  should  possess  the  engineer- 
ing ability  and  broad  business  experience  to  enable  him 
to  accurately  weigh  the  points  presented  by  the  different 
departments. 


Advertising  Can  Bring  Government  and  Business  Together 


FOLLOW  the  "sign  post"  of  sound  advertising  if  you 
are  seeking  the  highway  of  business  success  is  the 
advice  of  F.  M.  Feiker,  formerly  personal  assistant  to 
Secretary  of  Commerce  Hoover,  and  now  special  repre- 
sentative of  the  Department  of  Commerce. 

Speaking  at  the  First  National  Industrial  Advertising 
Conference  of  the  Associated  Advertising  Clubs  of  the 
World  in  Milwaukee,  Mr.  Feiker  declared  that  his  sugges- 
tion applies  to  government  as  well  as  business.  He  said: 
"Advertising  can  bring  government  and  business  together, 
because  advertising  brings  business  and  the  public  to- 
gether, and  the  government's  relation  to  business  is  after 
all  simply  the  public's  relation  to  business." 

The  Commerce  Department  is  a  "regular  treasure  cave" 
of  copy  ideas.  Every  advertising  man  in  a  manufacturing 
establishment,  every  head  of  a  copy  plan  board,  should 
take  a  little  box  of  note  books  and  go  to  Washington  for 
new  ideas,  in  Mr.  Feiker's  opinion.  He  said  that  the 
whole  program  for  a  better  understanding  of  statistics 
in  industry,  the  advancement  of  our  foreign  trade  and 
its  long-time  and  vital  relation  to  our  domestic  trade, 
the  elimination  of  millions  of  dollars  of  industrial  waste 
through  simplified  practice,  all  are  full  of  copy  ideas  for 
advertising  both  in  the  field  of  industrial  advertising  and 
in  the  field  of  general  advertising. 

"If  twenty  of  our  largest  advertisers  would  approach 
their  business  from  the  point  of  view  of  eliminating  waste 
along  the  line  of  simplifying  sizes  and  eliminating  excess 
varieties  and  then  advertise  their  programs  of  simplifica- 
tion to  the  buying  public,  one  of  the  greatest  forces  for 
public  education  and  more  intelligent  buying  would  be 
started.  And  more  intelligent  buying  will  make  possible 
more  regular  production,  cut  out  seasonal  variation  and 
unemployment." 

"Let  industry  police  itself,"  is  the  new  policy  of  the 
Department  of  Commerce  in  the  opinion  of  Mr.  Feiker. 
In  carrying  out  this  policy  over  one  hundred  and  fifty 


foreign  trade  committees  from  different  business  associa- 
tions are  working  through  fifteen  or  twenty  special  com- 
modity experts  of  the  Department  of  Commerce  in  the 
extension  of  foreign  trade  in  different  fields  of  activity, 
and  as  a  result  of  this  helpful  service  to  industrj'  the 
inquiries  from  business  men  per  day  at  the  Department 
have  jumped  from  two  or  three  hundred  to  over  one  thou- 
sand. 

He  referred  to  the  accomplishments  of  the  new  Division 
of  Simplified  Practice,  established  less  than  a  year  ago  as 
part  of  the  Bureau  of  Standards.  "This  Division  does  not 
tell  industry  what  it  must  do  to  be  saved,  but  reverses  the 
operation  and  acts  as  a  center  point  to  which  committees 
of  industry  representing  all  branches,  buyers  and  sellers 
and  specifiers,  may  come  to  discuss  the  opportunity  for 
the  simplification  of  dimensions  and  the  elimination  of 
excess  varieties."  He  added  that  after  less  than  a  year's 
work  this  division  has  already  concrete  evidence  of  accom- 
plishment. The  paving  brick  manufacturers  have  reduced 
the  number  of  paving  bricks  by  mutual  consent  between 
themselves  and  their  buyers  from  66  to  5.  The  metal 
beds,  wooden  beds,  and  spring  and  mattress  manufacturers 
meeting  together  at  the  Department  decided  on  a  few 
standard  sizes  instead  of  scores  and  odd  sizes.  "This 
squeezing  the  waste  out  of  industry  by  way  of  industry 
is  proceeding  along  many  other  lines  with  excellent  re- 
sults assured." 


CONSUL  LEE,  at  Porto  AUegre,  reports  that  there 
are  about  360  tractors  in  Brazil,  ten  of  the  track- 
laying  type  and  350  wheel  type.  Most  of  these  tractors 
were  received  at  the  ports  of  Rio  de  Janeiro,  Santos  and 
Porto  Allegre  and  very  few  were  imported  into  the  north- 
ern parts  of  Brazil.  The  state  of  Rio  Grande  do  Sul  has 
143  tractors,  all  but  three  being  of  the  wheel  type.  No 
figures  are  available  at  present  showing  the  distribution 
of  these  tractors  throughout  the  other  states  of  BraziL 
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New  S.  A.  E.  Standards  Report  of 
Interest  to  Many  Manufacturers 

Recommendations  covering  bumper  mountings,  oil  drain  plugs,  spring 
steel,  tnick  axle  parts,  electrical  equipment,  tractor  drawbar  adjustment, 
bronze  and  aluminum  sheet,  bearing  metals,  ball  studs,  screw  threads 
and  serrated  fittings  are  important  to  vehicle  as  well  as  to  parts  makers. 


STANDARDIZATION  furnishes  no  thrills.  It's  just 
common  sense  boiled  down  and  made  available  for 
the  mutual  benefit  of  manufacturers  and  users.  That 
standards  work  is  of  great  importance  to  the  automotive 
industry  has  long  been  evident  to  all  who  are  not  blind, 
and  the  recent  work  of  the  Standards  Committee  of  the 
Society  of  Automotive  Engineers  is  no  exception  to  this 
rule.  The  semi-annual  report  of  this  Committee  is  to  be 
presented  at  the  Summer  Meeting  of  the  Society  to  be 
held  at  White  Sulphur  Springs,  W.  Va.,  June  20  to  24. 
The  report  contains  many  items  which  are  or  should  be 
of  great  interest  to  nearly  all  automotive  manufacturers, 
whether  they  build  complete  vehicles,  parts  or  equipment. 
The  meeting  affords  an  opportunity  to  discuss  the  recom- 
mendations which  should  not  be  overlooked. 

Among  the  more  important  recommendations  may  be 
mentioned  that  covering  bumper  mounting.  This,  of 
course,  avoids  patented  methods  of  attachment.  It  in- 
volves a  standard  punching  or  drilling  of  the  front  horn 
•of  frame  members,  making  it  possible  to  readily  attach 
the  bumper  or  a  bracket  to  carry  it  without  further  drill- 
ing. It  should  prove  a  boon  to  bumper  makers,  as  well 
as  to  car  manufacturers,  a  large  percentage  of  whom  are 
said  to  be  willing  to  follow  the  standard  if  it  is  adopted. 

Another  important  recommendation  is  that  of  the  En- 
gine Division,  providing  for  the  use  of  an  oil  drain  plug 
with  a  minimum  opening  of  %  in.  to  be  located  at  the 
lowest  point  of  the  oil  pan  and  operable  from  the  engine 
hood.  This  will  facilitate  the  draining  of  old  oil  from 
the  crankcase  and  flushing  out  the  latter — an  operation 
which  is  now  frequently  neglected  because  of  the  relative 
inaccessibility  and  small  size  of  drain  openings,  with  con- 
sequent more  rapid  deterioration  of  the  engine  through 
the  use  of  dirty  or  fuel-diluted  lubricant. 

The  proposal  of  the  Iron  and  Steel  Division,  covering 
specifications  for  rolling  tolerances  for  concave  spring  steel 
-will  facilitate  both  the  manufacture  and  purchase  of  such 
steel  and  influence  its  suitability  for  conversion  into  leaf 
springs. 

Many  of  the  standards  thus  far  adopted  by  the  Society 
have  a  decided  influence  in  the  way  of  facilitating  service 
operations  as  well  as  convenience  in  tlie  manufacture  of 
parts.  The  recommendation  for  a  standard  hexagon  head 
for  breaker  contacts  and  check  nuts  is  in  this  class.  If 
this  recommendation  is  approved  and  followed  by  manu- 
facturers, it  will  eliminate  the  need  for  special  wrenches 
now  frequently  required  in  ignition  repair  work. 

The  Axle  and  Wheels  Division  is  recommending  the 
extension  of  certain  standards  already  adopted  covering 
dimensions  for  motor  truck  front  axle  spindles.    The  pro- 


posals include  standard  dimensions  for  the  threaded  spin- 
dle end,  including  size  and  length  of  thread,  diameter  and 
location  of  cotter  pin  hole,  and  yi^idth  of  groove  at  back 
end  of  the  thread. 

One  of  the  most  important  standards  relating  to  iso- 
lated plant  lighting  equipment  ever  adopted  is  that  pro- 
viding for  standard  magneto  mountings  for  engines  in  this 
class.  Heretofore,  there  has  never  been  any  standard  for 
such  mountings,  and  the  probable  adoption  at  the  coming 
meeting  of  the  proposed  recommendation  will  be  of  great 
advantage  both  to  manufacturers  of  isolated  electric  plants 
and  to  magneto  manufacturers. 

Several  new  specifications  for  non-ferrous  metals  are 
proposed  by  the  Non-Ferrous  Metals  Division.  These 
include  phosphor  bronze  strips  for  flat  springs,  aluminum 
sheet  and  strip  of  varying  temper,  brass  wire  for  braz- 
ing, annealed  copper  wire  and  several  additional  speci- 
fications for  bearing  metals. 

The  Parts  and  Fittings  Division,  which  has  from  time 
to  time  been  concerned  with  the  preparation  of  standard 
specifications  for  numerous  miscellaneous  parts  and  fit- 
tings, is  again  submitting  an  extensive  report  on  a  num- 
ber of  items  of  considerable  importance.  These  include 
the  bumper  mounting  specifications  already  referred  to, 
and  extension  of  the  existing  standard  for  adjustable 
yokes,  providing  for  a  light  and  heavy  series,  a  table  of 
specifications  for  plain  steel  washers  for  bolt  diameters 
of  from  1/4  to  1%-in.,  a  table  of  specifications  for  ball 
studs  of  nominal  diameter  varying  from  Y2  to  3  in.,  and 
a  table  of  specifications  for  straight  and  tapered  serrated 
shaft  fittings. 

This  work,  thus  briefly  summarized  in  a  paragraph,  has 
required  many  months  for  its  completion.  It  has  in- 
volved the  preparation  of  questionnaires  sent  to  the  vari- 
ous and  numerous  manufacturers  interested  in  produc- 
tion of  tne  parts  involved,  the  digesting  and  reconciling 
of  views  held  by  the  various  manufacturers,  and  the 
preparation  of  tabular  matter  covering  the  controlling  di- 
mensions of  the  parts  standardized.  For  example,  a  ques- 
tionnaire sent  to  some  75  companies  was  the  basis  of  the 
recommendation  in  connection  with  serrated  shaft  fit- 
tings. Most  of  these  companies  submitted  data  which 
indicated  that  these  fittings  are  extensively  used  and 
should  be  standardized.  The  recommendations  covering] 
ball  studs  involved  a  revision  of  similar  specifications 
submitted  by  the  Division  at  the  last  summer  meeting  ol 
the  Society. 

Perhaps  no  standards  are  more  important  or  more  ex-1 
tensively  used  throughout  the  automotive  and  related  in-] 
dustries  than  those  referring  to  screw  threads.    The  sub- 
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ject,  therefore,  merits  careful  study  and  has  received  con- 
sideration by  numerous  committees.  During  the  war,  the 
National  Screw  Thread  Commission  was  created  by  act  of 
Congress.  It  has  since  made  extensive  and  important 
recommendations  in  reference  to  screw  threads.  This 
Commission  includes  in  its  membership  two  members  nom- 
inated by  the  Society,  and  is,  consequently,  in  close  touch 
with  the  S.A.E.  Standards  Committee.  The  Screw 
Threads  Division  has  been  reviewing  portions  of  the 
Screw  Thread  Commission's  work  which  are  of  interest  to 
the  automotive  industry,  and  has  recommended  the  adop- 
tion, as  an  S.A.E,  standard,  of  certain  tables  prepared  by 
the  Commission  and  covering  sizes,  tolerances,  allowances, 
etc.,  for  screw  threads  of  medium  fit  and  free  fit.  The 
Division  also  makes  some  minor  recommendations  in  ref- 
erence to  present  S.A.E.  standard  bolts,  cotter  pin  loca- 
tions, etc. 

,In  the  following  pages  are  printed,  practically  in  full, 
the  detail  recommendations  of  the  various  divisions 
scheduled  to  present  reports  at  the  S.A.E.  summer  meeting. 

The  Axle  and  Wheels  Division  recommends  that  the  accom- 
panying tables  be  approved  for  adoption  as  an  extension  of 
the  present  S.A.E.  recommended  practice  for  motor  truck 
front  axle  hubs. 

Dimensions  of  Motor  Truck  Front  Axle  Spindle  Ends 

Spindle  No  5 

Thread,    U.S.S IVs-T 

Length  of  threaded  end 1-^s 

Height     from     center     line     of 

spindle      to      flat      milled      on 

threaded     end {^ 

Center  of  cotter-pin  hole(  to  end 

of     thread -^^ 

Diam.    of    cotter-pin    hole »', 

Width  of  groove  at  back  end  of 

thread     % 


6 
IVs-T 

I}? 

8 

iVa-e 

l\i 

9 
IV2-6 
lit 

■ft 

t"* 

A 

A 

3^3 

n'3 

A 
^ 

% 


Vs 


% 


Greneral  Information  for  Motor  Truck  Front  Axle  Hubs 


Spindle  No.  5  6  7  8  S 

Spindle    load    rating    in     lb.     on 

solid   tire  at   ground 1250  1625  2125  2750  3500 

Solid    tire    size 34x3M:  36x4  36x5  36x6  36x7 

Solid  tire  load  rating,   lb 1300  1700  2500  3300  4200 

The  Electrical  Equipment  Division  makes  the  following 
recommendations:  That  the  present  S.A.E.  standard  for  igni- 
tion distributor  mountings  be  revised  by 

(1)  Specifying  a  dimension  of  27/32  in.  for  the  distance 
from  the  bottom  of  the  distributor  mounting  barrel 
to  the  bottom  of  the  tongue  on  the  distributor  half 
of  the  driving  coupling  of  the  Type  B  ignition 
distributor. 

(2)  Changing  the  limits  for  the  bore  in  the  coupling 
from  0.4930  in.  maximum  and  0.4920  in.  minimum 
to  0.4915  in.  maximum  and  0.4905  in.  minimum. 

That  the  magneto  dimensions  given  in  the  accompanying 
illustration  be  given  as  S.A.E.  recommended  practice,  as  an 
addition  to  the  present  S.A.E.  standard  for  mag:neto  mount- 
ings. 

That  the  hexagon  head  of  breaker  contacts  and  check  nuts 
shall  be  %  in.  across  flats  and  that  the  threads  shall  be 
No.  10-40  or  No.  8-40. 

That  the  diameter  of  the  bolt  holes  for  sizes  Nos.  1  and  2 
of  the  S.A.E.  standard  for  starting  motor  flange  mountings 
be  changed  from  7/16  to  13/32  in. 


The    Agri(  tilfural    Power    Equipment    DiviBion    recommends 

that  the  present  S.A.E.  standard  for  tractor  drawbar  adjust- 
ments be  revised  to  conform  with  the  limits  specified  in  the 
accompanying  table: 


Tractor  Drawbar  Adjustments 


Plow 

A — Max 

B— Min 

C — Best     averafif 


Two-bottom 

12-In.     14-In. 

30  30 

13  15 

17  20 


Threc'-botlom 

12-In.     14-In. 

30  32 

18  20 

22  26 


Four-bottom 

12-In.     14-In. 

ZT,  40 

22  24 

27  32 


K -Amat *■ 

f-« C --> 

B 


mm 


Furrow  Wall-'* 


^■l5"for  Vcrii'call^  Fixed  Drawbars 

r-13  %  18  "for  Verhcally^djusfab'e  Oram  bars 


vff'''^>>rf<^*"Vr 


A — Maximum  hitching  position   from   the  furrow  wall,   very 

often  necessary  when  the  tractor  operates  on  the  land. 
B — Minimum  hitching  position   from   the  furrow   wall   when 

the  tractor  operates  in  the  furrow. 
C — Best  average  hitching  position  from  the  furrow  wall. 

The  Engine  Division  recommends  for  S.  A.  E.  recommended 
practice  that  crankcase  drain  plugs  shall  have  a  minimum 
openmg  of  %  in.,  be  located  at  the  lowest  point  of  the  oil  pan 
and  be  operable  from  under  the  engine  hood. 

The  Iron  and  Steel  Division  recommends  the  adoption  of 
the  accompanying  specification  for  leaf  spring  steel  tolerances 
as  S.A.E.  recommended  practice. 

Rolling:  Tolerances  for  Concave  Spring   Steel 

The  finished  bars  shall  be  of  double  concave  section  with 
round  edges.  The  radii  of  the  arcs  of  the  two  concave  sur- 
faces shall  be  of  equal  length. 

Rolls  to  produce  the  round  edges  shall  be  turned  to  a 
radius  equal  to  two-thirds  the  thickness  of  the  bar. 

All  bars  ordered  to  gage  shall  be  rolled  to  the  Birmingham 
wire  gage. 

All  bars  must  meet  the  width  and  thickness  tolerances 
specified  in  the  following  table: 

Width  and  Thickness  Tolerances 

Width  of  Flat,  in. 
To,  Inclu- 
Over  sive 

0  214 

2Vi  3 

3  5 


Width,  in. 
Plus         Minus 
1/32  0 

3/64  0 

1/16  0 


Thickness,'  in. 
Plus  Minus 

0.005  0.005 

0.006  0.006 

0.007  0.007 


'Thickness  measurement  to  be  taken  at  edge  of  bar  where 
concave  surface  intersects  round  edg«. 

The  difference  in  thickuc^ss  between  the  two  edges  of  each 
bar  shall  not  be  greater  than  those  given  in  the  following 
table : 

Differences  in  Thickness 


Width  of  Flat,  in. 

To,  Inclu- 

Difference  in 

Over            sive 

Thickness,  in. 

0                 2 

0.002 

2                3 

0.003 

3                 5 

0.004 

Spring  steel  bars  shall  not  have  more  than  1  in.  curvature 
in  20  ft.,  or  1^4  in.  in  25  ft,  or  1^  in.  in  30  ft. 


5  ' 

(3.96mm.)J 


4 


\ 


'U.5S 

0.4375 
(11. 1 1  mm.. 


Taper  I  hS.  c5 


i",l8 
16 


0.354 
Omrrr) 


555 
J39.5mrn) 


-•^(4?mm.r 
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The  concavity,  or  difference  between  the  thickness  at  the  Minimum  Physical  Properties 

edges  and  at  the  center  of  the  bar,  shall  be  as  specified  in  the  GRADE  A                             grade  b 

following  table:  Minimum        Minimum        Minimum        Minimum 

Tensile        Elongation  Tensile  Elongation 

Allowable  Variations  in  Concavity  ^^C^'^,'      ^-J^'^',       %--^l^^-       ^-^y-. 

Nominal  Maximum  Minimum  Ha'itTard fsVo"'  15.0  %Vol  20.0 

Concavity,  Concavity,         Concavity,  Hard   75.000  5.0  85,ooo  7:5 

Width,  in.  in.  in.  in.  Extra  Hard 85,000  2.0  100.000  1.0 

1%  0.007  0.009  0.004  Spring 90,000  1.0  

o^                   nmn                   nniS                   nSSc  Dimensional  Tolerances..— The  width  of  the  strip  shall  not 

^                     Jj-|j|^                  ocni                 0  nn7  ^^^^  "^^^^  *^^"  ^'^^  ^"'  ^^^^  ^^^  ^^^^  specified  in  the  order. 

2i|                   0013                   0015                   0009  General  Information. — These  should  be  considered  as  gen- 

g                       0  016                   0  018                   0012  ^^^^   specifications.     Phosphor  bronze  strip  is  used  for  vari- 

01/                    0018                   0  020                   0*013  ^"^  kinds  of  springs  where  the  manufacturing  requirements 

A                      0021                   0  023                   0016  ^""^  ^^^  ^^^^  ^°  which  the  springs  are  put  are  too  particular 

5                       0  029                   0  031                   0023  ^^  ^^  specified  by  ordinary  physical  tests.     It  is  advisable  to 

submit  samples  or  drawings  to  the  manufacturer  and  secure 

The  Lighting  Division  recommends  that  the  present  S.  A.  E.  ?"  adjustment  of  temper  to  suit  the  manufacturing  and  serv- 

recommended  practice  for  head  lamps  be  revised  as  indicated  ice  requirements  of  the  article. 

bgjo^.  Flat  springs  formed  with  easy  bends  across  the  grain  are 

usually  made  of  the  Grade  A  alloy,  "Spring"  temper. 

(1)  Change  the  second  sentence  in  the  paragraph  under  Flat  springs  with  easy  bends  either  across  or  with  the 
the  sub-heading  "Mounting,"  which  now  reads,  grain  are  usually  made  of  the  Grade  B  alloy,  ''Extra  Hard" 
"Means  for  adjusting  the  head  lamps  shall  be  pro-  temper. 

vided  so  as  to  permit  a  change  in  the  vertical  as  Clips    or    contact    springs    with    most    difficult    bends    are 

well  as  in  the  horizontal  angle  of  the  head  lamps,  usually  made  of  the  Grade  B  alloy,  "Hard"  temper. 

*     *        *"  to  read  "For  adjustable  types  of  head 

lamp  mountings  means  shall  be  provided,     *     *     *"  Thickness  Tolerances  for  Phosphor  Bronze  Strips 

(2)  Under  the   sub-heading  "Brackets"  insert  the  fol-      Thicltness ,     , ^Vidth,  in. ; 

lowing:    "i4diMSto6Ze  T^/pe.— The  adjustable  type  of  r?'^^^-               ^    ■      ,               Up  to  5      Oyer  5       Overs     Oyer  11 

mounting    bracket    for    head    lamps    mounted    on  Pr^^^^To,°incl.  FVom  "To',  incl.       '"''•          in'l         'inll.          incf. 

fenders,  radiator  shells,  frame  pillars,  tie  rods  and  DOOO          0        0.4600        0.3248        0.0044        0.0048        0.0051        0.0055 

similar  constructions,  is  recommended."  0          4        0.3248        0.2043        0.0039        0.0043        0.0046        o.ooso 

'  4     8    0.2043    0.1284    0.0034    0.0038    0.0041    0.0045 

m,   T  •  uj.-    -r.-  •  •     1             J  8    14    0.1284    0.0640    0.0029    0.0033    0.0036    0.0040 

ihe  Lighting  Division  also  recommends:  14        18        0.0640        0.0403        0.0025        0.0029        0.0033        0.0037 

That  the  GIO,  G12  and  G16i^   lamps  be  omitted  from  the  I8        24        o.0403        0.0201        0.0020        0.0024        0.0028        0.0032 

S.A.E    standard  for  electric  incandescent  lamps..  |t        i        ToJ^^e        ^^^9'        Utll        ITol^        HSIJ        IZl 

ihat  the  present  b.A.E.  standard  for  electric  incandescent  32        35        0.0079        0.0056        0.0010        0.0014        0.0017        0.0022 

lamp  voltages  be  revised  by   omitting  the   8  to   10   and   the  35        38        0.0056        0.0039        O.OOO8        0.0012        0.0015        0.0019 

18  to  24  voltage  ranges  and  the  reference  to  four  and  nine  All  tolerances  plus  or  minus, 
battery  cell   arrangements. 

That   the   following   report   be   adopted   as    S.A.E.    recom-  Specification   No.  78,  Aluminum  Sheet  and  Strip 

mended  practice:  Composition  in  percentage: 

(1)  For  motorboats  and  small  cruisers  having  combined  Aluminum,  min.                                                            99.00 
starting  and  lighting  equipment,  it  is  recommended  Physical  Properties. — Aluminum   sheet  and   strip   are   fur- 
that  nominal  6-volt  (6  to  8  volts)  or  nominal  12-volt  nished  in  several  tempers  or  degrees  of  hardness.     The  me- 
(12  to  16  volts)  systems  be  used.  chanical   properties   of  aluminum   sheet   or   strip    conforming 

(2)  For  larger  cruisers  having  separate  lighting  equip-  to  Tempers,  No.  1,  Soft  Annealed;  No.  2,  Half  Hard,  and 
ment,  it  is  recommended  that  the  32  or  110-volt  sys-  No.  3,  Hard,  are  given  in  Table  1. 

tem  be  used.  The  tension  test  specimen  is  taken  parallel  to  the  direction 

of  cold  rolling.     Sheet  or  strip  of  Temper  No.  1  should  with- 

Non-Ferrous  Metal  Specifications  stand  being  bent  double  in  any  direction  and  hammered  flat. 

Sheet  or  strip  of  Temper  No.  2  should  withstand  being  bent 

The  Non-Ferrous  Metals  Division  recommends  that   Speci-  around  a  pin  of  radius  equal  to  the  thickness  of  the  sheet, 
fications  Nos.  77,  78,  82  and  83  be  adopted  as  S.A.E.  standard. 

Table  1 — Mechanical  Properties  for  Tempers   No.  1  to  3 

Specification  No.  77,  Phosphor  Bronze  Strip  for  Flat  Springs  ^TeL'^i'lf     ^^a"^ 

This  specification  covers  bronze  strips  up  to  0.080  in.  gaee  Tem-     B.&  S.Gage  No.                                          Strength.       'ionin 

Sfovf  Vn^'^^^V  r^    ^"?^K^f'    "    ir''''^    ""i    temP«r^i^    two  ?,-       VromTo,Incl.'    S^^I^.'^'^To. 'l^n"^.             s'a .  fn .''        Pe'rCent 

alloys,  trom  which  a  suitable  quality  can  be  chosen  for  any  1            12          16          O.O8O8          0.0509             12,500             30 

ordinary  purpose.  1      '      17          22          0.0508          0.0227             12,500             20 

1  23  26  0.0226  0.0159  12,500  10 

Composition  in  percentage:  I           Jf          H          Volll          IS             So^SS              5 

Grade  A            Grade  B  2            23          26          0.0226          0.0159             18,000              5 

Tin                                                         4  00  to  6  00           7  00  +n  Q  nn  3               12             16             0.0808             0.0509                 22,000                   4 

*■'"                                                 t.vv  10  o.vv)          i.uvzov.uv  „             -„           5>„           n  n^^os           00227              25  000                2 

Phosphorus                               0.03  to  0.40         0.03  to  0.20  3            23          26          0  0226          oioiM             soiooo               2 

Zmc,  max.                                       0.20                     0.20  ^^      „      .,,        . 

Iron,  max.                                       0.10                     0.10  without  cracking.     Sheet  or  strip  of  Temper  No.  3  will  not 

Lead,  max.                                      0.10                     o!lO  endure  any  considerable  bending  without  cracking. 

Copper                                       Remainder         Remainder  The  usual  variations  in  the  thickness  of  sheet  or  strip  are 

shown  in  Table  2. 

Temper  Designation. — The  temper  of  strip  phosphor  bronze  General  Information. — The    specific  gravity   is   about   2.70. 

shall  be  designated  as  follows:  Young's  modulus  of  elasticity  is  about  10,000,000  lb.  per  sq.  in. 

TemTK-r                                      P«^,i^f..r,    w    i>   o     m  Aluminum    sheet    and    strip    are    used    for    many    purposes 

Halliard                                   Reduction,  B   &  S.,  Nos.  ^^ere  the  requirements,  either  because  of  the  service  or  the 

Ha  J                                                                  j  forming    operations,   are   too    specific    to    be   covered    m    any 

Extra  Hard                                                         c  general    specification.      It   is   usually   advisable,   therefore,   to, 

SDrinp-                                                                Q  submit   samples   or  drawings   to  the   manufacturer   to   assist 

^      ^                                                                *  in  the  selection  of  the  proper  anneal  or  temper  to  suit  thej 

ni     •     t  n          X-         rr,,  service  or  forming  operations. 

Physical  Properties.— The  average  tension  test  of  two  sam-  Aluminum    sheet   or   strip   is    used   for   automobile   bodies 

pies  of  sheet  thinner  than   0.080  in.  should   conform  to  the  hoods    (special  flat  sheet),  fenders,  housing  covers,  floor  cov-j 

minimum  requirements  specified  in  the  accompanying  table,  ering,    molding,    instrument    parts,    instrument    boards,    hub- 

in  very  thin  strips,  on  account  of  difficulties  in  testing,  the  caps,    wire    wheel    disks,    brake-drum    covers,    miscellaneous 

elongation  may  be  considerably  less  than  the  values  given.  pressed  parts  and  for  many  parts  in  aircraft  construction. 
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Table  2 — Permissible  Variations 


— B.  &  S.  Gage  No.— 

From  To,  Incl. 

10  17 

18  26 


From 
0.1019 
0.0403 


-Thickness,  In. 


To,  Incl. 

0.0404 
0.0159 


Permissible 

Variations, 

In. 

0.003 
0002 


Specification  No.  82,  Brass  Wire  for  Brazing 

Composition  in  percentage: 

Copper  59.00  to  62.00 

Lead,  max.  0.30 

Iron,  max.  0.06 

Aluminum  None 

Zinc  Remainder 

This  wire  should  be  finished  soft  annealed.  The  surface 
should  be  clean  and  free  from  scale  or  other  foreign  ma- 
terials. 

General  Information. — Wire  in  accordance  with  this  speci- 
fication is  suitable  for  torch  welding. 

Specification  No.  83,  Soft  or  Annealed  Copper  Wire 

Composition. — The  copper  shall  be  of  such  quality  and 
purity  that,  when  drawn  and  annealed,  it  shall  have  the 
properties  and  characteristics  herein  required. 

Shapes. — These  specifications  cover  untinned  drawn  and 
annealed  round  wire. 

Finish. — The  wire  must  be  free  from  all  imperfections  not 
consistent  with  the  best  commercial  practice. 

Necessary  brazes  in  soft  or  annealed  wire  must  be  made 
in  accordance  with  the  best  commercial  practice. 

Specific  Gravity. — For  the  purpose  of  calculating  weights, 
-cross-sections,  and  other  purposes,  the  specific  gravity  of  cop- 
per shall  be  taken  as  8.89  at  20  deg.  Cent.   (68  deg.  Fahr.). 

Dimensions  and  Permissible  Variations. — The  size  shall  be 
expressed  as  the  diameter  of  the  wire  in  decimal  fractions 
on  an  inch. 

Wire  shall  conform  to  the  following  permissible  variations 
in  nominal  diameter: 

Mechanical  Requirements  for  Soft  Copper  Wire 


Tensile 

Elongation 

Diameter  or  Thickness,  In. — ^ 

Strength 

in  10  In., 

Over                        To,  Incl. 

Lb.  Per  Sq.  In. 

Per  Cent 

0.460                              0.290 

36,0(00 

35 

0.289                              0.103 

37,000 

30 

0.102                              0.021 

,  38,500 

25 

0.020                              0.003 

40,000 

20 

Wire  0.010  in.  diameter  and  larger,  1  per  cent  over  or  under. 
Wire  less  than  0.010  in.  diameter,  0.1  mil  (0.0001  in.)  over  or  under. 

Mechanical  Requirements. — Wire  shall  be  so  drawn  and 
annealed  that  its  tensile  strength  and  elongation  shall  not  be 
greater  nor  less  respectively  than  the  values  specified  in  the 
accompanying  table.  For  wire  whose  nominal  diameter  is 
between  the  given  sizes,  the  requirements  shall  be  those  of 
the  next  larger  size  included  in  the  table. 

Copper  wire  is  usually  purchased  in  B.  &  S.  Gage. 

Electrical  Resistivity. — Electrical  resistivity  shall  be  deter- 
mined upon  fair  samples  by  resistance  measurements  at  a 
temperature  of  20  deg.  Cent.  (68  deg.  Fahr.),  and  it  shall 
not  exceed  891.58  lb.  per  mile-ohm. 

General  Inform.ation. — As  soft  or  annealed  copper  wire  is 
so  soft  and  ductile  that  it  is  easily  marred  by  careless  han- 
dling in  the  operation  of  winding  or  cabling,  all  testing  and 
inspection  must  be  done  at  the  manufacturer's  plant. 

White  Bearing  Metals 

The  Non-Ferrous  Metals  Division  recommends  the  adoption 
of  the  extended  specifications  for  White  Bearing  Metals 
Nos.  10,  11,  12,  13  and  14. 

Specification  No.  10,  Babbitt 

When  finished  bronze-backed  bearings  are  purchased  a 
maximum  of  0.6  per  cent  lead  is  permissible  in  scraped  sam- 
ples provided  a  lead-tin  solder  has  been  used  in  bonding  the 
bronze  and  the  babbitt. 

Composition  in  percentage: 

No.  10  Cast  Products  No.  lOA  Ingots 


Tin  90  to  92 

Copper  4  to  5 

Antimony  4  to  5 
Lead,  max.  0.35 

Iron,  max.  0.08 

Arsenic,  max.  0.10 
Bismuth,  max.  0.08 

Zinc  and  aluminum  None 


90.75  to  91.25 

4.25  to    4.75 

4.25  to    4.75 

0.35 

0.08 

0.10 

0.08 

None 


General  I n formation. — Xo.  10  Vjabi.iii.  i.s  very  fluid  and  may  be  used 
for  bronze-b.M  kr'i  bearings,  particularly  for  thin  linings  such  as  are 
used  in  alrcra.u  engines.     It  Is  also  suitable  for  die  castings. 

Specification  No.  11,  Babbitt 

Composition  in  percentage: 

No.  11 

Cast  Products 

Tin  86.00  to  89.00 

Copper  5.00  to    6.50 

Antimony  6.00  to    7.50 


No.  11 A  Ingots 
87.25  to  87.75 
5.50  to    6.00 
6.50  to    7.00 


General  Information. — This  Is  a  rather  hard  babbitt  which  may 
be  used  for  Immg  connecting-rod  and  shaft  bearings  which  are  sub- 
jected to  heavy  pressures;  its  "wiping"  tendency  is  veo'  slight.  It 
IS  also  suitable  for  die  castings. 


Specification  No,  12,  Babbitt 

Composition  in  percentage: 


No.  12 

Cast  Products 

No.  12A  Ingots 

Antimony 

9.50  to  11.50 

10.25  to  10.75 

Copper 

2.25  to    3.75 

2.75  to    3.25 

Lead 

24.00  to  26.00 

24.75  to  25.25 

General  Information. — This  Is  a  relatively  cheap  babbitt  and  La 
intended  for  bearings  subjected  to  moderate  pressures.  It  is  also 
suitable  for  die  castings. 

Specification  No.  13,  Babbitt 

Composition  in  percentage: 


Tin 

Antimony 
Lead 


No.  13 
Cast  Products 

9.25  to  10.75 
14.00  to  16.00 
74.00  to  76.00 


No.  13A  Ingots 
9.75  to  10.25 
14.75  to  15.25 
74.75  to  75.25 


General  Information. — This  is  a  cheap  babbitt  and  serves  success- 
fully where  the  bearings  are  large  and  the  service  light.     It  should 
not  be  used  as  a  substitute  for  a  babbitt  with  a  high  tin   content. 
It  is  also  suitable  for  die  castings. 


Specification  No.  14,  Babbitt 

Composition 

in  percentage: 

No.  14 

Cast  Products      No.  14A  Ingots 

Tin 

9.25  to  10.75           9.75  to  10.25 

Antimony 

14.00  to  16.00         14.75  to  15.25 

Lead 

74.00  to  76.00         74.75  to  75.25 

General  Information. — This  is  a  cheap  babbitt  and  serves  success- 
fully where  the  bearings  art,  large  and  the  service  light.  It  should 
not  be  used  as  a  substitute  for  a  babbitt  with  a  high  tin  content. 
It  is  suitable  for  die  castings. 

The  Stationary  Engine  Division  recommends  that  the  fly- 
wheel pulley  lug  dimensic'is  given  in  the  accompanying  table 
be  adopted  as  S.A.E.  recommended  practice. 


K  £> 


^     Spo/rc 


k--->i---J 


Bo/fOrc!e 
O'cim  P 


Qi..-=-< 


A 

1^ 
1% 
2 

2% 


t  -« 
CQ  -2. 


Pulley  and  Friction  Clutch  Fastening  Lugs 

Number  of 
Lugs  to  Pulley 
BCBEFGHyi'S         P      or  Clutch 


IV*       r« 

2^       A 
2y4       A 


hi 
hi, 


A 
A 
A 


%  %  %  %  8^  9Si  6 

Vi  %  %  %  14  15^i  6 

%  %  %  1%  16»4  17^  6 

%  hi  %  1%  18%  19?4  6 
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The  Parts  and  Fittings  Division  recommends  that  the  pas- 
senger car  front  bumper  mounting  shown  in  the  accompany- 
ing illustration  be  adopted  as  an  extension  of  the  present 
S.A.E.  recommended  practice  for  passenger  car  front  bumpers. 


I — -^ 


u<--J  Ckarance 
I       fbrPi\ie*-Headi 


Second  Rivft 
Locaf-ion 


'1 


First  Rivef 


'■^  /"Mm 


Light  Series  Adjustable  Yoke 

AC  F 

/g— 32  1^  1 

'^— 28  2 

A— 24  2^ 

%— 24 


Heavy  Series  Adjustable  Yoke 

A  C  F 

1/2— 20  4^  St-, 

%— 18  4},^  3U 

1     —14  8  6 


J 


Two  IJ-in.  diameter  bolt  holes  shall  be  located  on  or  near  the 
neutral  axis  of  the  frame  section. 

The  first  bolt-hole  back  from  the  spring  eye  may  coincide  with  the 
flrft  or  s3coad  rivet  hole. 

In  cases  where  the  second  bolt  hole  is  to  be  used  for  mounting  a 
shock  absorbing  device,  the  hole  shall  be  located  not  more  than  Ivr 
in.  from  the  bottom  of  the  frame  channel  at  the  nearest  point. 

The  present  S.A.E.  standard  for  automobile  bumper 
mountings  specifies  that  the  distance  from  the  center  of  the 
bumper  face  to  the  ground  shall  be  21  in.  for  front  bumpers 
and  22  in.  for  rear  bumpers,  the  width  of  the  bumper  face, 
which  shall  be  flat,  to  be  2  in.  for  front  bumpers  and  2%  in. 
for  rear  bumpers.  The  overall  length  of  the  bumper  specified 
in  both  cases  is  from  59  to  60  in. 

The  Parts  and  Fittings  Division  recommends  that  the  pres- 
ent S.  A.  E.  standard  for  adjustable  yokes  be  extended  by  the 
addition  of  a  %-in.  adjustable  yoke  with  a  length  of  3  in.,  the 
sizes  to  be  classified  as  in  the  accompanying  table. 


1^ 

lA 
21/^  1% 

■20  2%  1% 

-20  3  1% 

Note:  All  other  dimensions  arc  the  same  as  given  in  the  table  on 
page  CT'  of  the  S.A.E.  Handbook. 

The  Parts  and  Fittings  Division  recommends  the  accompany- 
ing table  of  plain  steel  washer  size  for  adoption  as  S.A.E. 
standard : 

Plain  Steel  Washers 

side  Outside,  Thickness 
:  0.010 

% 

Mi 

A 

3  This  dimension  permits  use  of  scrap  stock.  Washers  shall  be  flat 
arid  free  from  burrs. 

The  Parts  and  Fittings  Division  recommends  that  the  di- 
mensions for  ball  studs  specified  in  the  accompanying  table 
be  adopted  as  S.A.E.  recommended  practice. 


Bolt 

Inside  Outside 

Thickness 

Bolt 

Inside 

Outside 

Diam. 

Diam. 

Diam. 

^ 

0.010 

Diam. 

Diam. 

Diam. 

y^ 

,\ 

% 

tV 

% 

It 

iy2 

^^ 

^t 

1 

^ 

% 

u 

1% 

% 

U 

1 

T^ 

1 

iiV 

2 

tV 

t 

A^ 

^ 

1% 

lA 

2^4 

1/^ 

hi. 

ItV 

T?I 

1% 

iiV 

?% 

t" 

tf 

1^ 

♦ 

1% 

lA 

2% 

% 

f* 

lA 

ii 

1% 

U% 

3 

u 

^1 

1% 

i^ 

I 


Table  of  Recommended  Standard  Dimensions  for  Ball  Studs 


Chanrfer  io  doffom 
of  Thread-  dofhSideS 


K-<? 


K 

y--\----->t 

•Taper  per  foof  I'taooS 


A 

B 

D 

E 

F 

G 

H 

J 

Iv 

L 

M 

N 
S.A.E. 
Thrd. 

0 

p 

Drill 
No. 

Q- 

R 

S 

T 

U  • 

V 

w 

\ 

Actual 

1 

max. 

min. 

Y 

'A 

li  ±0.005 

A 

B 

A 

H 

m 

A 

H*0.002 

y% 

A 

A 

A-24 

A 

48 

+0 
A-A 

M 

13 
64 

H 

+0 

A-h 

+0 

a-A 

A 

0.329*0.001 

A 

H 

% 

f|±0.005 

A 

h 

H 

9 
16 

A 

111 

'A 

M=^0.002 

H 

-A 

I 
3  2 

A-24 

A 

48 

+0 

11 ?. 

1  b          C4 

-H 

6  4 

64 

-KO 

A-h 

+0 

64          64 

0.376*0.001 

A 

H 

Vx 

H  ±0.00.-1 

"i1. 

H 

H 

H 

A 

2^8 

>A 

M=t0.002 

% 

A 

A 

y%-2% 

.  A 

36 

+0 

U3         64 

M 

li 

ii 

A- A 

.     '+0 

a-A 

H 

0.446*0.001 

A 

lA 

Vs 

a*0.005 

?4- 

■H 

lA 

11 
16 

% 

2V. 

>A 

5^  ±0.002 

% 

Tt 

A 

M-20 

H 

36 

+0 

AS 5_ 

64          64 

■  H 

f^ 

A 

+0 
H-A 

+0 

a- A 

A 

0.509*0.001 

H 

lA 

1 

H*0.010 

7 
"16 

K 

lA 

H 

H 

^H 

A 

a*0.002 

y^ 

A 

A 

V2-2O 

A 

36 

+0 

H-A 

!i 

27 
0^ 

A 

+0 
A-A 

+0 

A-A 

A 

0.578±0.002 

A 

VA 

IVs 

Iift=t0.0l0 

M 

H 

I3H 

H 

B 

3A 

% 

M  =^0.002 

1 

A 

A 

^-18 

A 

28 

-1-0 

lA-A 

lA 

H 

35 
64 

-1-0 
64-A 

+0 
H-A 

A 

0.642  ±0.002 

A 

i« 

VA 

1A*0.010 

.  A 

H 

VA 

H 

J! 

3M 

H 

>g±0.002 

1 

A 

A 

^-18 

A 

28 

+0 
U-^-A 

IH 

lA 

H 

+0 
H-A 

+0 
H-A 

A 

0.725*0.002 

A 

IH 

VA 

iM*o.oio 

Vh 

.iy» 

m 

iKs 

lA 

3H 

H 

1^*0.002 

VA 

A 

A 

54-16 

A 

28 

-F-0 

m-A 

I's 

lA 

H 

+0 
A-A 

+0 
A-A 

A 

0.855*0.002 

A 

2 

IH 

IJI^O.OIO 

y. 

m 

2% 

15/8 

lA 

m 

ii 

IK  ±0.002 

VA 

H 

A 

J^-14 

H 

28 

+0 

15^- A 

iH 

IH 

H 

+0 
K-A 

+0 
H-A 

A 

1.039*0.002 

A 

2a 

2 

l}i*0.015 

'A 

ly. 

2H 

I A 

IH 

5A 

\y% 

IJ^  ±0^003 

VA 

A 

A 

1     —14 

A 

28 

+0 
IH-A 

IM 

iH 

J^8 

+0 
A-A 

+0 
H-A 

% 

1.147*0.002 

A 

2H 

2K 

2A*0.015 

1 

il-i 

2H 

IH 

VA 

5^8 

VA 

1 A -^0.003 

2 

A 

A 

'lH-12 

K 

11 

+0 
ll^-A 

2A 

IH 

H 

-1-0 
H-A 

+0 
H-A 

A 

1.304*0.002 

A 

2i»; 

2K 

2A*D.015 

1^8 

1% 

3 

VA 

VA 

W2 

VA 

154*0.003 

2 

A 

A 

1^-12 

H 

11 

+0 
2H-A 

2  A 

■> 

lA 

-1-0 
H-A 

+0- 
H-A 

A 

1.468*0.002 

A 

1 
3H 

3 

211*0.015 

IM 

2H 

VA 

2% 

VA 

7^ 

VA 

2A*0.003 

•iA 

A 

A 

lH-12 

e 

2 

+0 
2H-A 

2H 

2H 

lA 

-fO 

H-A 

+0 

H-A 

?« 

1.733*0.002 

y* 

3ii: 
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The  Parts  and  Fittings  Division  recommends  that  the 
straight  and  taper  shaft  serrations  shown  in  the  accompany- 
ing illustrations  and  tables  be  adopted  as  S.A.E.  recom- 
mended practice  for  serrated  shaft  fittings. 

The  Parts  and  Fittings  Division  recommends  further: 
That  the  present  S.A.E.  recommended  practice  for  tank  and 
radiator  caps  be  extended  by  adding  the  note,  "It  is  recom- 


STRAIGHT     SERRATED 

FITTINGS 

Nominal 
Diam. 

Pitch  Diam. 

,V 

1 

«' 
deR. 

(/I 
dcg. 

HOLE 

SHAFT 

Larpc 
Diam. 

Min. 

Small  Diam. 

Outside  Diam. 

Inside 
Diam. 
Max. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Vi 

0.122 

0  120 

36 

90 

80 

0.125 

0.118 

0  117 

0.124 

0.123 

0.116 

A 

0  182 

0.180 

36 

90 

80 

0.187 

0  176 

0.175 

0.186 

0.185 

0  174 

y* 

0  243 

0  241 

36 

90 

80 

0  250 

0  235 

0  234 

0,249 

0  248 

0.233 

A 

0  303 

0  301 

36 

90 

80 

0.312 

0,293 

0  292 

0.311 

0.310 

0,291 

H 

0.363 

0.361 

36 

90 

80 

0  375 

0  352 

0  351 

0  .374 

0  373 

0  350 

'A 

0.485 

0.483 

36 

90 

80 

0  500 

0  469 

0.468 

0  499 

0,498 

0,467 

% 

0.605 

0.603 

36 

90 

80 

0.625 

0.584 

0.583 

0.624 

0.623 

0.582 

'A 

0.733 

0.731 

48    • 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

82"^ 

0  750 

0  716 

0  714 

0.749 

0  747 

0.713 

% 

0.855 

0  853 

48 

82  H 

0  875 

0  835 

0  833 

0.874 

0,872 

0.832 

1 

0.977 

0.975, 

48 
48 

82  K, 

l.OOO 

0  9.54 

0.952 

0.999 

0.997 

0  951 

m 

1.098 

1  096 

82  M 

1 .  125 

1.071 

1.069 

1.124 

1.122 

1,068 

ih 

1  220 

1.218 

48 
48 
48 
48 

82  K 

I  2.50 

1.190 

1.188 

1  249 

1  247 

1.187 

IH 

1.342 

1.340 

■   82}^ 

1  375 

1.309 

1.307 

1.374 

1.372 

1.306 

VA 

1.464 

1.462 

821/2 

1  500 

1  428 

1.426 

1.499 

1.497 

1.425 

Wa 

1.708 

1,706 

82  M 

1.750 

1  660 

1.664 

1.749 

1  747 

1.663 

2 

1.952 

1.949 

48 

82  H 

2.000 

1.904 

1.902 

1.999 

1.997 

1  901 

2K 

2.196 

2.193 

48 

82  H 

2.2.50 

2  142 

2,140 

2,249 

2,247 

2.139 

2!4 

2.440 

2.437 

48 

90 

82  h 
82  V^ 

2  500 

2  380 

2  378 

2.499 

2  497 

2.377 

2H 

2.684 

2.681 

48 

90 
90 

2.750 

2.618 

2.616 

2.749 

2.747 

2  615 

3 

2.928 

2.925 

48 

82  J^ 

3.000 

2  856 

2.854 

2.999 

2  997 

2 ,  853 

All  dimoiisions  in  inches. 
TABLE    I- 


-ALL0WANCE3   AND  TOLERANCES    iO'A    SCKEWS    ANI>    NUTS, 
CLASS  HA,  FREE  FIT 


Pitch - 

H.iif 

Threads 

Allowance, 

Diameter 

Lead,' 

Angle, 

Per  In. 

In. 

Tolerances, 
In. 

In. 

mm.     sec. 

^80 

0.0000 

0.0017 

0.0005 

2—50 

72 

0.0000 

0.0018 

0.0005 

2—41 

64 

0.0000 

0.0019 

0.0005 

2—23 

56 

0  0000 

0.0020 

0.0006 

2—11 

48 

0.0000 

0.0022 

0.0006 

2—04 

44 

0,0000 

0.0023 

0.0007 

2—03 

40 

0,0000 

0.0024 

0.0007 

1—52 

3t) 

0.0000 

0.0025 

0.0007 

1—49 

32 

0.0000 

0.0027 

0.0008 

1—41 

28 

0.0000 

0.0031 

0.0009 

1—45 

24 

0.0000 

0.0033 

0.0009 

1—32 

20 

0.0000 

0.0036 

0.0010 

1—24 

18 

0.0000 

0.0041 

0.0012 

1—26 

10 

0.0000 

0.0045 

0.0013 

1—24 

14 

0.0000 

0.0049 

0  0014 

1—20 

13 

0.0000 

0.0052 

0.0015 

1—19 

12 

0.0000 

•0. 00.50 

00.016 

1—18 

11 

0.0000 

0.0059 

0.0017 

1—15 

10 

0.0000 

0.0004 

0.0018 

1—14 

9 

0.0000 

0.0070 

0.0020 

1—13 

8 

0.0000 

O.0076 

0.0022 

1—11 

7 

0.0000 

0.0085 

0.0024 

1—09 

6 

0.0000 

0.0101 

0.0029 

1—10 

5 

0.0000 

O.OllG 

0.0033 

1—07 

4>i 

0.0000 

0.0127 

0.0037 

1—06 

4 

0  0000 

0.0140 

0.0040 

1—05 

A  ond  8  Oft  ttoptinally  E^wst  f  a*  10*9*  04  C»^  - 
C«M  of  Ufffta  ScnvM  f-«*«q«> 
A  *  8  -  D<r*t«  yCii» 

4»  t.pecif>«d    »•  t«b4t 
Lcn^  9f  Fuf  ifrrpiHQ»   on  Urn**  *  •^"<e'  04 


Stroiqht   Serroted   F.ftinq$ 


Xapvtd  Ser«vM  ^«^-s« 


TAPERED 

SERRATED 

FITTINGS 

Nominal 
Diam. 

Pilch 
Max. 

Diam. 

Min. 

A' 

1. 

deg. 

*. 
deg. 

Urge 
Diam. 
Min. 

HOLE 

1 

.SHAFT 

Small  Diam.  - 

Outade  Dun. 

iRBde 
Diam. 

Max. 

Min. 

Mas. 

Min. 

'A 

0.485 

0,483 

36 

90 

80 

0.500 

0.409 

0.468 

0.499 

6  498 

0.487 

% 

0.605 

0  603 

36 

90 

80 

0.625 

0.584 

0.583 

0.624 

0  623  ,  0  582 

Vx 

0.733 

0  731 

36 

90 

80 

0.750 

0.716 

0  714     0.749 

0.747  .  0  713 

y. 

0.8.55 

0  853 

36 

90 

80 

0.875 

0.835 

0  833     0  874 

0.872  '  0  832 

1 

0.977 

0,975 

36 

90 

80 

1.000 

0.954 

0.9.52 

0.999 

0.997     0.»5l 

iH 

1.098 

1  096 

36 

90 

80 

1.125 

1.071 

1.069 

1.124 

1.122  1  1.068 

1.220 

1,218 

36 

90 

80 

1  250 

1    190 

1   188 

1  249 

1  247  1  1.187 

1.342 

1,340 

36 

90 

80 

1.375 

1.309 

1.307 

1.374 

1.372  '  1.306 

iH 

1.464 

1,462 

36 

90 

80 

1.500 

1.428 

1.426 

1.499 

1.497  1  1.425 

m 

1.708 

1,706 

36 

90 

80 

1.750 

1.666 

1.664 

1.749 

1.747  1  1.663 

1 

2 

1.952 

1,949 

48 

90 

82  M 

2.000 

1.904 

1.902 

1  999 

1.997      1.901 

2K 

2.196 

2.193 

48 

90 

82  M 

2.250 

2.142 

2.140'|  2.249 

2  247  j  2.139 

2H 

2.440 

2,437 

48 

90 

82  H 

2.500 

2.380 

2.378     2  499 

2.497  1  2.377 

2M 

2.6S4 

2,681 

48 

90 

82  M 

2  750 

2. 618 

2.616  1  2.749 

2.747  j  2.615 

3 

2.928 

2,925 

48 

90 

82)^ 

3.000 

2.856 

2.834 

2  999 

2.997 

2.853  j 

All  dimensions  in  inches  and  apply  to  large  end  of  taper  only. 
Taper  J^  in.  per  ft.  on  outside  diameter. 
Cutting  .^ngle  1  deg.  37  min. 


TABLE    2 — ALLOWANCES    AND    TOLERANCES    FOR    SCREWS    A.VD    NtJXS 
CLASS  IIB,  MEDIL^M  FIT 


Pitch- 

f 

Threads 

Allowance, 

Diameter 

Lead.' 

Half 

Per  In. 

In. 

Tolerances, 
In 

In. 

Angle, 
min.  sec. 

80 

0.0000 

0.0013 

0  0004 

2—07 

72 

0.0000 

0  0013 

0.0004 

1—54           1 

64 

0,0000 

0  0014 

0.0004 

1—49          f 

56 

0,0000 

L  0015 

0  0004 

1— *1 

48 

0.0000 

0.0016 

0  0005 

1—32 

44 

0.0000 

0.0016 

0.0005 

1—24 

40 

0  0000 

0.0017 

0  0005 

1—21 

36 

0.0000 

O.OOIS 

0.0005 

1—17 

32 

0.0000 

0  0019 

0.0005 

1—12 

28 

0  0000 

0  0022 

0  0000 

1—13 

24 

0.0000 

0.0024 

0.0007 

1—08 

20 

0.0000 

0  0026 

0.0(X)S 

1-02 

18 

0  0000 

0.0030 

0.(.vi09 

1—04 

16 

0,0000 

Q  0032 

0.0009 

1—01 

14 

0.0000 

0.003C 

0  0010 

1—00 

13 

0  0000 

0  0037 

0.0011 

0—57 

12 

0  0000 

0.0040 

0.0012 

0—57 

11 

0.0000 

0.0042 

0.0012 

0—55 

10 

0  0000 

0.0045 

0.0013 

a-54 

9 

0.0000 

0.0049 

0  0014 

0—52 

8 

0  0000 

0.0O54 

0,0016 

0—51 

7 

0.0000 

0.0059 

0,0017 

0—49 

6 

0.0000 

0.0071 

0  (XV20 

0—50 

5 

0.0000 

0.00S2 

0  0024 

0 — 18 

4^2 

0.0000 

0.0089 

0.0026 

0—47 

4 

0.0000 

0  0097 

0.0028 

1 

0 — 16 

1  Variation  in  lead  between  any  two  threads  not  farther  apart  than  the  length  of  engagement. 

The  tolerances  specified  for  the  pitch  diameters  are  cumulative  and  include  all  errors  of  lead  and  angle.  The  full  tolerance 
on  the  pitch  diameter  is  therefore  not  available  unless  the  lead  and  the  angle  of  the  thread  are  perfect.  The  last  two  columns 
give  as  general  information  the  error  in  lead,  per  length  of  thread  engaged,  and  in  angle  respectively  that  can  each  be  com- 
Vensated  for  by  half  the  tolerance  of  the  pitch  diameter.  If  the  lead  and  the  ar>gle  error  both  exist  to  the  amount  tabulated  the 
pitch  diameter  of  a  bolt,  for  example,  must  be  reduced  by  the  full  tolerance  or  it  will  not  enter  a  basic  nut  or  gage.  If  no 
lead  error  existed  on  such  a  bolt,  the  angle  error  could  be  twice  that  given,  and  conversely ;  but  these  extreme  conditions  are  not 
contemplated  as  being  desirable. 
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TABLE  3— CLASS  IIA. 

FKES    FIT, 

POn  SCREWS  OF  THE  COARSE  THREAD  SERIES 

TABLE  5 CU 

ASS  IIB,    MEDItTM  FIT,  FOR  SCREWS  OF  THE  COARSE  THREAD  SERIES 

Size 

Threads 
Per 
Inch 

Major  Diameter 

Pitch  Diameter 

Minor  Diameter 

Size 

Threads 
Per 

Inch 

Major  Diameter,  in. 

Pitch  Diameter,  in. 

Minoi 

Diameter,  in. 

M,ix.' 

Toler- 
ance 

Min. 

Ma.\.' 

Toler- 
anee= 

Mill. 

Max.' 

Toler- 
ance 

Min. 

Max.' 

Toler- 
ance 

Min. 

Max.' 

Toler- 
ance' 

Min. 

Max.' 

Toler- 
ance 

Min, 

1 
2 
3 
4 
5 

64 
56 
4S 
40 
40 

0  0730 

0  0038 

0  0692 

0.0629 

0.0019 

0  0010 

0.0538 

0.0030 

0  050S 

1 

64 

0.0730 

0.0O28 

0  0702 

0.0629 

0  0014 

0  0615 

0  0.538 

0  0025 

0  0513 

0  OSGO 

0  0040 

0  0S20 

0.0744 

0.0020 

0  0724 

0.0641 

0  0033 

0  0608 

2 

56 

0  0860 

0  0030 

0  0S30 

0  0744 

0  0015 

0.0720 

0  0641 

0  0028 

0  0613 

0  0900 

0  0044 

0  Os)40 

0.08.55 

0  0022 

0  0S:!3 

0  0754 

0  0037 

0  0697 

3 

48 

n.OOPO 

0  0032 

0,00.58 

0,0S.'i5 

0  0016 

0  08.30 

0  0734 

0  0031 

0  0703 

0  1120 

0  004S 

0  1072 

0.0958 

0  0024 

0  0934 

0  0813 

0.0042 

0  0771 

4 

40 

0.1120 

0  0034 

0.I0S6 

0,00.58 

0  0017 

0.0041 

0  0813 

0.0035 

0  0778 

0, 1250 

0.0048 

0.1202 

O.IOSS 

0  0024 

0.1064 

0.0943 

0  0042 

0.0901 

a 

40 

0.1250 

0  0034 

0.1210 

0.1088 

0.0017 

0.1071 

0  0943 

0.0035 

0.0908 

6 

8 

10 

12 

32 
32 
24 

0  1380 

0.0054 

0.1326 

0.1177 

0.0027 

0.1150 

0.0997 

0.0050 

0.0947 

6 

32 

0.1380 

0.0038 

0  1342 

0.1177 

0  0010 

0  11.58 

0.0907 

0  0042 

0.09.55 

0  1640 

0  0054 

0.1586 

0.1437 

0,0027 

0  1410 

0.1257 

0.0050 

0.1207 

K 

32 

0.1640 

0  0038 

0  1602 

0,14.37 

0  0019 

0.1418 

0.12.57 

0  0042 

0.1215 

0  1900 

0  Q066 

0.1834 

0.UV.'9 

0  00.i3 

0  1596 

0.1389 

0.0063 

0.1326 

10 

24 

0.1000 

0.0048 

0.18.52 

0  1620 

0  0024 

0.1605 

0.1,380 

0  0054 

0  1.335 

24 

0  2160 

0.0066 

0  2094 

0   1889 

0  0033 

0.1856 

0.1649 

0.0063 

0  1586 

12 

24 

0  2160 

0  0048 

0  2112 

0.1889 

0  0024 

0  isa5 

0.1649 

0  00.54 

0.1.595 

20 

0.2500 

0.0072 

0.242S 

0.2175 

0.0036 

0.2139 

0.1887 

0.0073 

0.1814 

'A 

20 

0.2500 

0.0052 

0  2448 

0  2175 

0.0026 

0.2149 

0.1887 

0  0063 

0  1824 

% 

18 

0  3125 

0  0082 

0.3043 

0.2764 

0.0041 

0.2723 

0.2443 

0.0081 

0  2362 

A 

IS 

0.3125 

0  0060 

0.3065 

0.2764 

0.00.30 

0.27.34 

0.2443 

0  0070 

0.2373 

16 

0  3750 

0  0090 

0.3660 

0.3344 

0  0045 

0  3299 

0.2983 

0.0090 

0  2893 

f-i 

16 

o.37.';o 

0,0064 

0  .3686 

0.3344 

0  0032 

0  .3312 

0.2083 

0  0076 

n  2006 

ft 

14 

0  4375 

O.OftIS 

0  4277 

0.3911 

0  0049 

0  3862 

0.3499 

0.0101 

0.3398 

-h 

14 

0.4375 

0  0072 

0  4.303 

0,3011 

0  0036 

0.3875 

0.3499 

0  0088 

0.3411 

13 

0  5000 

0  0104 

0.4896 

0.4500 

0  0052 

0.444S 

0.4056 

0  0107 

0.3949 

y. 

13 

.0.5000 

0  0074 

0  4026 

0  4.500 

0.00,37 

0  4463 

0.4056 

0  0002 

0.3064 

12 

0.5625 

0.0112 

0.5513 

0.5084 

0.0056 

0.5028 

0.4603 

0.0117 

0.4486 

t't 

12 

0  5625 

.0.0080 

0.5545 

0.5084 

0.0040 

0.5044 

0.4603 

0  OlOl 

0.4502 

■1 

1 

11 

0  6250 

0  0118 

0.6132 

0  5660 

0.0059 

0  5601 

0.5135 

0.0125 

0  5010 

•'■  t 

11 

0.62.'50 

0.0084 

0  6166 

0.5660 

0.0042 

0.5618 

0.5135 

0.0108 

0.5027 

10 

0.7500 

0  0128 

0  7372 

0.6850 

0  0064 

0,6786 

0  6273 

0.0136 

0  6137 

•*;. 

•10 

0.7500 

0  0000 

0  7410 

0.68.50 

0  0045 

0.6805 

0.6273 

0  0117 

0.61.56 

9 

0  8750 

0  0140 

0.8610 

0  8028 

0  0070 

0,7958 

0.7387 

0.0150 

0.7237 

is 

9 

0.87.50 

0.0098 

0  86.52 

0.8028 

0  0049 

0.7979 

0.7387 

0.0120 

0.72.58 

g 

1 . 0000 

0,0152 

0.9848 

0.9188 

0  0076 

0,9112 

0.8466 

0.0166 

0.8300 

1 

S 

1.0000 

0.0108 

0  9802 

0.0188 

0.00.54 

0  9134 

0.8466 

0.0144 

0.8322 

IH 

7 

1 . 1250 

0.0170 

1 .  1080 

1.0322 

0.0085 

1 ,  0287 

0.9497 

0.0185 

0.9309 

IJs 

7 

1 . 1250 

0.0118 

1.1132 

1  0322 

0.0059 

1.0263 

0.9497 

0  0162 

0.9335 

IK 

1  2500 

0.0170 

1.2330 

1 . 1572 

0.0085 

1.1487 

1.0747 

0.0188 

1.0559 

lU 

7 

1  2500 

0.0118 

1.2382 

1.1.572 

0  00.59 

1.1513 

1  0747 

0  0162 

1  0585 

6 

1  5000 

0  0202 

1 . 4798 

1.3917 

0  0101 

1.3816 

1.2955 

0.0219 

1 . 2734 

1  u 

6 

1.5000 

0  0142 

1 .  48.58 

1  3917 

0.0071 

1.3846 

1.20,55 

0.0191 

1  2764 

5 

1 . 7500 

0  0232 

1-7268 

1 . 6201 

0  0116 

1.6085 

1.5046 

0.0260 

1 . 4786 

Ifi 

5 

1.7500 

0.0164 

1.73.36 

1 . 6201 

0  0082 

1.6119 

1, 50.56 

0  0216 

1   4820 

4K2 

2  0000 

0  0254 

1  9740 

1.8557 

0.0127 

1.8430 

1,7274 

0.0288 

1 . 6986 

2 

4'X) 

2,0000 

0.0178 

1.0822 

1.8.5.57 

0  0089 

1  8468 

1.7274 

0  02.50 

1.7024 

2M 

2.2500 

0  0254 

2.2246 

2.1057 

0.0127 

2.0930 

1.9774 

0.0288 

1.9486 

2^4 

4M 

2,2500 

0  0178 

2.2322 

2.1057 

0  0089 

2.0968 

1.9774 

0  0250 

1  9.524 

2M 

2« 
3 

4 

2.5000 

0.0280 

2.4720 

2.3376 

O.0140 

2.3236 

2.1933 

0.0321 

2.1612 

1\A 

4 

2.5000 

0  0194 

2.4806 

2.3376 

0  0007 

2  3279 

2.19.33 

0  0278 

2.1655 

4 

2 . 7500 

0  0280 

2.7220 

2.5876 

0.0140 

2.5736 

2.4433 

0  0321 

2.4112 

2*1 

4 

2.7500 

0  0194 

2.7306 

2., 5876 

0  0007 

2,5779 

2  4433 

0.0278 

2.4155 

4 

3.0000 

0.0280 

2.9720 

2.8376 

0.0140 

2.8236 

2.6933 

0.0321 

2.6612 

3 

4 

3.0000 

0.0194 

2.9806 

2.8376 

0.0097 

2,8279 

2.6933 

0.0278 

2  6655 

TABLE  4 — CLASS  IIA.  FREE  FIT.   FOR  NITS  OF  THE  COARSE  THREAD  SERIES 

TABLE  6 — CLASS  TIB, 

MEDICV  Fn.  FOR  NrTS  OF  THE  COARSE  THREAD  SERIES 

Threads 

Major  Diameter 

Pitch  Diameter 

Minor  Diameter 

Threads 

Major  Diameter 

Pitch  Diameter 

Minor  Diameter 

Size 

Per 

Toler- 

Toler- 

Toler- 

Size 

Per 

Toler- 

Toler- 

Toler- 

Inch 

Min.= 

ance 

Max. 

Mm.' 

ance'' 

Max. 

Min. 

ance 

Max. 

1 

Inch 

Min.' 

ance 

Max. 

Min." 

ance' 

Max. 

Min. 

ance 

Max. 

1 

64 

0.0741 

0.0031 

0.0772 

0  0629 

0.0019 

0  0648 

0  0561 

0.0017 

0.0578 

64 

0  0741 

0.0026 

0.0767 

0.0629 

0  0014 

0  0643 

0  0.561 

0  0017 

0  0.578 

2 

56 

0  0873 

0.0033 

0.0906 

0.0744 

0.0020 

0.0764 

0.0667 

0.0019 

0.0686 

2 

56 

0.0873 

0.0028 

0.0901 

0,0744 

0.0015 

0.07,59 

0.0667 

0  0019 

0.0686 

3 

48 

0.1005 

0,0037 

0.1042 

0,0855 

0.0022 

0,0877 

0.0764 

0.0023 

0.0787 

3 

48 

0.1005 

0.0031 

0.1036 

0  0855 

0.0016 

0.0871 

0  0764 

0.0023 

0.0787 

4 

40 

0.1138 

0  0042 

0  1180 

0  0958 

0.0024 

0.0982 

0.0849 

0.0027 

0.0876 

4 

40 

0.1138 

0.0035 

0.1173 

0.0958 

0.0017 

0,0975 

0.0949 

0  0027 

0.0876 

5 

40 

0.1268 

0  0042 

0.1310 

0,1088 

0  0024 

0.1112 

0  0979 

0.0027 

0.1006 

5 

40 

0.1268 

0  0035 

0.1303 

0,1088 

0.0017 

0.1105 

0.0979 

0.0027 

0.1006 

6 

32 

0. 1403 

0.0049 

0  1452 

0.1177 

0.0027 

0.1204 

0.1042 

0.0034 

0.1076 

6 

32 

0.1403 

0.0041 

0.1444 

0.1177 

0.0019 

0.1196 

0.1042 

0.0034 

0.1076 

8 

32 

0.1663 

0.0049 

0.1712 

0.1437 

0.0027 

0.1464 

0.1302 

0.00.34 

0.1336 

8 

32 

0.1663 

0.0041 

0.1704 

0.1437 

0.0019 

0.1456 

0.1302 

0  0034 

0.13.36 

10 

24 

0  1930 

0  0063 

0.1993 

0.1629 

0.0033 

0. 1662 

0.1449 

0.0045 

0.1494 

10 

24 

0.1930 

0  0054 

0.1984 

0  1629 

0  0024 

0.1653 

0.1449 

0  0045 

0.1494 

12 

24 

0.2190 

0.0063 

0,22,53 

0  1889 

0,0033 

0.1922 

0. 1709 

0.0045 

0.1754 

12 

24 

0.21P0 

0.0054 

0  2244 

0.1889 

0.0024 

0.1913 

0.1709 

0  0045 

0.1754 

K 

20 

0.2536 

0.0072 

0.2608 

0.2175 

0.0036 

0.2211 

0.1959 

0.0054 

0.2013 

H 

20 

0.2536 

0.0062 

0  2508 

0.2175 

0.0026 

0.2201 

0.1959 

0.0054 

0  2013 

A 

18 

0.3165 

0.0081 

0.3246 

0.2764 

0.0041 

0.2805 

0,2524 

0.0060 

0.2584 

ft 

18 

0.3165 

0.0070 

0.3235 

0.2764 

0.0030 

0  2794 

0.2524 

0.0060 

0.2584 

V, 

16 

0.3795 

0.0090 

0.3885 

0.3344 

0.0045 

0.3389 

0.3073 

0.0068 

0.3141 

H 

16 

0.3795 

0.0077 

0.3872 

0  3344 

0.0032 

0.3376 

0  .3073 

0.0068 

0.3141 

A 

14 

0.4427 

0.0100 

0.4,527 

0.3911 

0.0049 

0.3960 

0.3602 

0.0077 

0.3679 

ft 

14 

0  4427 

0.0087 

0.4514 

0.3011 

0.0036 

0.3947 

0.3602 

0.0077 

0..3679 

H 

13 

0.5056 

0.0107 

0.5163 

0.4500 

0  00.52 

0,4552 

0.4167 

0.0084 

0.4251 

'A 

13 

0.50.56 

0.0092 

0  5148 

0.4500 

0.0037 

0.4537 

0.4167 

0  0084 

0.4251 

ft 

12 

0.5685 

0.0116 

0.5801 

0.5084 

0.0056 

0.5140 

0.4723 

0.0090 

0.4813 

ft 

12 

0.5685 

0.0100 

0.5785 

0  5084 

0.0040 

0.5124 

0.4723 

0.0090 

0.4813 

% 

11 

0.6316 

0  0124 

0.6440 

0.5660 

0  0059 

0.5719 

0.5266 

0.0098 

0.5364 

% 

11 

0.6316 

0.0107 

0.6423 

0.5660 

0.0042 

0.5702 

0, 5266 

0.0098 

0.5364 

H 

10 

0.7572 

0.0136 

0.7708 

0.6850 

0  0064 

0.6914 

0.6417 

0.0109 

0.6526 

Y* 

10 

0.7572 

0.0117 

0.7689 

0.6850 

0.0045 

0.6895 

0.6417 

0.0109 

0.6526 

% 

9 

0.8830 

0  01.50 

0.8980 

0.8028 

0,0070 

0,8098 

0.7.547 

0.0120 

0.7667 

'A 

9 

0.88.30 

0.0120 

0.8959 

0.8028 

0.0049 

0.8077 

0.7547 

0.0120 

0.7667 

1 

8 

1.0090 

0.0166 

1.0256 

0.9188 

0  0076 

0.9264 

0.8647 

0.01.35 

0.8782 

1 

8 

i.noro 

0.0144 

1.02.34 

0.9188 

0  0054 

0.0242 

0.8647 

0.01.35 

0  8782 

IH 

7 

1 . 1353 

0.0188 

1.1541 

1.0322 

0,0085 

1.0407 

0.9704 

0.0154 

0.9858 

m 

7 

1 . 1353 

0.0162 

1 . 1515 

1.0322 

0.0059 

1.0381 

0.9704 

0.0154 

0.98.5S 

IK 

7 

1.2603 

0.0188 

1.2791 

1 . 1572 

0  0085 

1.1657 

1.0954 

0.0154 

1.1108 

VA 

7 

1.2603 

0.0162 

1.2765 

1.1572 

0.0059 

1.1631 

1.0954 

0.01.54 

1.1108 

1J4 

6 

1.5120 

0.0222 

1.5342 

1.3917 

0.0101 

1.4018 

1.3196 

0.0180 

1.3376 

iA 

6 

1.5120 

0.0192 

1.5312 

1.3917 

0.0071 

1..3088 

1.3196 

0.0180 

1.3376 

l'/4 

0 

1.7644 

0.0261 

1.7905 

1.6201 

0.0116 

1.6317 

1.5335 

0.0216 

1.5551 

IM 

5 

1.7644 

0.0227 

1.7871 

1.6201 

0.0082 

1.6283 

l.,5335 

0.0216 

1.5.551 

2 

i'A 

2.0160 

0.0288 

2.0448 

1 . 8557 

0,0127 

1 . 8684 

1.7594 

0.0241 

1.7835 

2 

4A 

2.0160 

0.0250 

2.0410 

1.8557 

0.0089 

1.8646 

1 .  7594 

0.0241 

1.78.35 

2K 

i'A 

2.2660 

0.0288 

2.2948 

2.1057 

0,0127 

2.1184 

2.0094 

0.0241 

2.0335 

2M 

iA 

2.2660 

0.0250 

2.2910 

2.1057 

0.0089 

2.1146 

2.0094 

0.0241 

2  0335 

21/4 

4 

2.5180 

0.0321 

2.5501 

2  .3376 

0,0140 

2.3516 

2.2294 

0.0270 

2 , 2564 

2A 

4 

2.5180 

0.0278 

2.54.58 

2.3376 

0.0097 

2.3473 

2.2294 

0.0270 

2.2564 

234 

4 

2.7680 

0.0321 

2.8001 

2.5876 

0.0140 

2.6016 

2.4794 

0.0270 

2. 5064 

2*4 

4 

2.7680 

0.0278 

2.7958 

2.5876 

0.0097 

2.5973 

2.4794 

0.0270 

2..'>064 

3 

' 

3.0180 

0.0321 

3.0501 

2.8376 

0.0140 

2.8516 

2.7294 

0.0270 

2.7564 

3 

4 

3.0180 

0.0278 

3.0458 

2.8376 

0.0097 

2.8473 

2.7294 

0.0270 

2.7,564 

iBasic   diameters.     ^Dimensions   given   are    figured   to   the    intersection   of  the  worn  tool    arc  with   a  centerline  through   crest  and  root. 
^The    tolerances    specified    for   the    pitch    diameter    are  cumulative  and    include  all    errors  of  lead    and   angle 


1 


mended  that  on  passenger  cars,  motor  trucks  and  tractors 
gasoline  tank  filler  pipes  have  a  minimum  clear  opening  of 
2  in.  in  diameter." 

That  the  present   S.A.E.   standard  be   extended  to   Include 
the  accompanying  temper  and  toughness  tests. 


Temper  Test.  —  After  compressing  the  lock  washer  to 
flat,  the  reaction  shall  be  sufficient  to  indicate  nec- 
essary spring  power,  and  on  a  subsequent  com- 
pression to  flat  the  lock  washer  shall  manifest  no 
appreciable  loss  in  reaction. 

Toughness  Test. — Forty-five  per  cent  of  the  lock  washer, 
including  one  end,  shall  be  secured  firmly  in  a  vise, 
and  45  per  cent,  including  the  other  end,  shall  be 
secured  firmly  between  parallel  jaws  of  a  wrench. 
Movement  of  wrench  at  right  angles  to  the  helical 
curve  shall  twist  the  lock  washer  through  45  deg. 
without  it  showing  signs  of  fracturing,  and  shall 
twist  the  lock  washer  entirely  apart  within  135  deg. 


The  Screw  Threads  Division  recommends  that  the  present 
S.A.E.  standard  for  screw  threads  be  extended  to  include 
the  accompanying  Tables  Nos.  1  to  7  inclusive,  together  with 
the  following  definitions. 


Class  II  B — Medium  Fit. — This  class  of  screw  threads  shall 
be  defined  and  specified  as  follows: 

(1)  Minimum  nut  is  basic. 

(2)  Maximum  screw  is  basic. 

(3)  Direction  of  tolerance  on  nut.  The  tolerance  on 
the  nut  shall  be  plus. 

(4)  Direction  of  tolerance  on  screw.  The  tolerance  on 
the  screw  shall  be  minus. 

(5)  Zero  allowance.  The  allowance  between  the  pitch 
diameter  of  the  maximum  screw  and  the  minimum 
nut  shall  be  zero  for  all  pitches  and  all  diameters. 

(6)  Tolerance  values.  The  tolerances  for  a  screw  or 
nut  of  a  given  pitch  shall  be  as  specified  in  Table  3. 

Class  II  A — Free  Fit.— This  class  of  screw  threads  shall  be 
defined  and  specified  as  follows: 

(1)  Minimum  nut  is  basic. 

(2)  Maximum  screw  is  basic. 

(3)  Direction  of  tolerance  on  nut.  The  tolerance  on 
the  nut  shall  be  plus, 

(4)  Direction  of  tolerance  on  screw.  The  tolerance  on 
the  screw  shall  be  minus. 

(5)  Zero  allowance.  The  allowance  between  the  pitch 
diameter  of  the  maximum  screw  and  the  minimum 
nut  shall  be  zero  for  all  pitches  and  all  diameters. 

(6)  Tolerance  values.  The  tolerances  for  a  screw  or 
nut  of  a  given  pitch  shall  be  specified  in  Table  2. 
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TABLE  7— CLASS  IIA, 

rwcE  riT, 

FOB  8CREW8  or  TnE  HVE  THREAD  SERIES 

Threads 

Major  Diameter 

Pitch  Diamct«r 

MiDor  Diameter 

Sixc 

Per 

Toler- 

Toler- 

Toler- 

Inch 

Max.' 

ance 

MiD. 

Max.- 

ance' 

Min. 

Max" 

ance 

Mio. 

n 

80 

0,0600 

0  00.34 

0,0566 

0,0519 

0  0017 

0,0.502 

0,0447 

0  0026 

0,0421 

I 

72 

0  07.-i0 

0  0(>.'.0 

0,0694 

0  0(i40 

0  0018 

0  0622 

0  0560 

0,0028 

0  a532 

?. 

R4 

0,0860 

0  0038 

0  0822 

0  0759 

0  (M)19 

0,07.«) 

0  0668 

0  00.30 

0  0638 

8 

56 

0  0990 

0  0040 

0  0960 

0  0874 

0  0020 

0,0854 

0,0771 

0,00.33 

0  0738 

4 

48 

0,1120 

0,0044 

0  1076 

0.0985 

0  0022 

0,0963 

0,0864 

0.0037 

0  0827 

fi 

44 

0  12.W 

0  0046 

0,1204 

0  1102 

0  0023 

0  1079 

0,0971 

0  0039 

0  09.32 

fi 

40 

0  1380 

0  0018 

0,1332 

0  121S 

0  1K)21 

0  1194 

0  1073 

0  0012 

0  1031 

R 

36 

0  1640 

0,00.50 

0  1.590 

0  1460 

(1  (KV25 

0  1435 

0,1299 

0,0045 

0  12.54 

10 

32 

0,1900 

0  0O54 

0  1846 

0  1607 

0  0027 

0  1670 

0  1517 

0  00.50 

0,1467 

12 

28 

0  2160 

0  0062 

0,2008 

0,1928 

0  0031 

0,1897 

0  1722 

0,00.57 

0  1665 

V, 

28 

0,2500 

0  0062 

0  24.38 

0  2268 

0  0031 

0  2237 

0  2062 

0  00.57 

0,2005 

1^ 

24 

0  3125 

0  0(166 

0,30.59 

0,2854 

0  0033 

0  2821 

0,2614 

0,006:$ 

0  2.551 

24 

0  37.i0 

0  0066 

0  3681 

0  317'.' 

0  0033 

0  3446 

0  32.39 

0,0063 

0,3176 

A 

20 

0  4375 

0  007-.! 

0  4303 

0,  10.->(l 

0  {K)3fi 

0  4014 

0,3762 

0  0073 

0  3639 

M 

20 

0,5000 

0,0072 

0,4928 

0,4075 

0,0036 

0,4639 

0,4387 

0,0073 

0  4314 

1^ 

18 

0  5625 

0,0082 

0.5543 

0,5264 

0  0041 

0,5243 

0,4943 

0  0081 

0  4862 

18 

0,6250 

0  00S2 

0  616S 

0,5889 

0  0041 

0  5848 

0,5.568 

0  0081 

0  5487 

H 

16 

0,7500 

0,0090 

0,7410 

0,7094 

0  0O15 

0  7049 

0,0733 

0  0090 

0  6543 

% 

14 

0  87.50 

0,0098 

0,86.52 

0,8286 

0  0049 

0  8237 

0,7874 

0  0101 

0,7733 

1 

14 

1  0000 

0,0098 

0,9902 

0,9536 

0  0049 

0,9487 

0,9124 

0,0101 

0  9023 

IH 

12 

1  12.50^ 

0  0112 

1,1138 

1,0709 

0  0056 

1 ,  0653 

1  0228 

0  0117 

1  0111 

iVf 

12 

1  2500 

0  0112 

1,23SS 

1   1959 

0  0056 

1   1003 

M478 

0  0117 

1 , 1361 

IH 

12 

1,5000 

0,01)2 

1,4888 

1,4459 

0  0056 

1 , 4403 

1,3978 

0  0117 

1  3861 

TABLL  ft--CLA«A  IJB    UCPICM  HT    K>»  HCaClTa  or  THE  flXK  TSKCAO  MEKfU 


^  Baalc  diameters. 

■Dimensions  given  ar<i  flgured  to  the  Intersection  of  the  worn  tool-arc  with  a  centerltne  through 
cro8t  and  root.  f 

■The  tokrancea  specified  for  the  pitch  diameter  are  cumulative  and  Include  aHerrore  ot  lead 
and  angle. 

TABLE  8 — CLAS8  IIA    FREE  FIT    FOR  NPTS  OF  THE  FINE  THREAD  SERIES 


Threads 

Major  Diameter 

Pitch  Diameter 

Minor  Diameter 

Size 

Per 

Toler- 

Toler- 

Toler- 

Inch 

Min.' 

ance 

Max. 

Min.' 

ance' 

Max. 

Min. 

ance 

Max. 

0 

80 

0,0609 

0.0024 

0,0635 

0  0519 

0,0017 

0,0536 

0,0465 

0,0013 

0,0478 

1 

72 

0,0740 

0  0028 

0,0768 

0  0640 

0  0018 

0  06,58 

0,0580 

0  0015 

0,0595 

2 

64 

0,0871 

0,0031 

0,0902 

0.0759 

0,0019 

0,0778 

0  0691 

0,0017 

0,0708 

3 

56 

0,10a3 

0  00.33 

0,1038 

0,0874 

0.0020 

0  0894 

0,0797 

0  0019 

0,0816 

4 

48 

0.1135 

0,0037 

0.1172 

0,0985 

0,0022 

0.1007 

0.0894 

0  0023 

0.0917 

5 

44 

0,1266 

0.0040 

0,1.306 

0,1102 

0  0023 

0.1125 

0,1004 

0,0025 

0.1029 

6 

40 

0  1398 

0,0042 

0.1440 

0,1218 

0  0O24 

0.1242 

0,1109 

0  0027 

0  1136 

8 

36 

0  1660 

0  0045 

0,1705 

0,1460 

0  0025 

0.1485 

0  1339 

0,0030 

0,1369 

10 

32 

0,1923 

0  0049 

0,1072 

0.1697 

0,0027 

0  1724 

0  1.562 

0,0034 

0.1596 

12 

28 

0.2186 

0,0057 

0,2243 

0,1928 

0.0031 

0,1959 

0,1773 

O,0Q39 

0,1812 

K 

28 

0,2,526 

0  00.57 

0,2583 

0,2268 

0,0031 

0,2299 

0,2113 

0  0039 

0,2152 

§ 

24 

0,3155 

0  0063 

•0,3218 

0.2854 

0  0033 

0,2887 

0,2674 

0,0045 

0.2719 

24 

0,3780 

0  0063 

0,3843 

0,3479 

0,0033 

0,3512 

0,3299 

0  0045 

0.3344 

A 

20 

0,4411 

0,0072 

0,4483 

0.40,50 

0  0036 

0  4086 

0.3834 

0  0054 

0.^888 

Vi 

20 

0,5036 

0,0072 

0,5108 

0.4675 

0,0036 

0,4711 

0,4459 

0.0054 

0.4613 

h 

18 

0,5665 

OOOSl 

0,5746 

0.5264 

0  0041 

0  5305 

0  5024 

0  0980 

0.5084 

^ 

18 

0.6290 

0  OOSl 

0,6371 

0.58SC 

0  0041 

0.5930 

0,5649 

0,0060 

0.5709 

<* 

16 

0.7545 

0,0090 

0,7635 

0,7094 

0  0045 

0  7139 

0,6823 

0  0068 

0.6891 

> 

14 

0,8802 

0  0100 

0,8902 

0  ,><286 

0,0049 

0  8.335 

0.7977 

0,0077 

0,8054 

1 

14 

1,0052 

0  0100 

1,0152 

0,9536 

0,0049 

0  9585 

0.9227 

0,0077 

0.9304 

VA 

12 

1 , 1310 

0  9116 

1,1426 

1,0709 

0  0056 

1,0765 

1.0348 

0  0090 

1.0438 

1^4 

12 

1,2560 

0.0116 

1,2676 

1 , 1959 

0  00.56 

1,2015 

1 , 1.598 

0  0090 

1.1688 

i>A 

12 

1,5060 

0,0116 

1  -5176 

1,4453 

0,0056 

1.4515 

1,4098 

0,0090 

1.4188 

'  Basic  diameters, 

» lJlmerisi<)n.i  given  arc  figured  to  the  Intersection  o£  the  worn  tool  arc  with  a  centerline  througli 
crest  and  root.  ,  , 

« Tho  tolerances  specified  for  the  pitch  diameter  arc  cumulative  and  lnclu/«-«l'l  error*  of  lead 
ana  angle. 


Size 


Threads 
Per 
Inch 


'A 
V% 
1 


80 
72 
64 
56 

<8 

44 
40 
36 
32 
28 

28 
24 
24 
20 
20 

18 
18 
16 
14 
14 


IM  12 
IM  12 
XYl        12 


Major  Diametei 


Max,' 


Toler- 
ance 


0,0600  I  0  0026 
0  0730  1  0  0026 
0  0860  0  0028 
0,0990  0  0030 
0,1120  I  0  0032 


0  12.50 
0  1,380 
0,1640 
0  1900 
0,2160 

0.2500 
0,3125 
0  37.50 
0,4375 
0,5000 

0,5625 
0  62.50 
0,7.500 
0,8750 
1,0000 

1,1250 
1,2,500 
1,5000 


0  0032 
0  0034 
0  f)036 
0  0038 
0  0044 

0  0044 
0  0048 
0  ()04H 
0  00.52 
0,0052 

0  0060 
0  fK)60 
0  0064 
0  0072 
0  0072 

0  0080 
0,0080 
0  0080 


Min. 


0  0674 
0  07O4 
0  0632 
0  0960 
0  1088 

0  I2I8 
0  1346 
0  1601 
0  1862 


Pitch  Diameter 


Max.' 


0  0519 
0  0640 
0  0759 
00874 
0,0985 

0  1102 
0  1218 
0.1460 
0.1697 


Toler- 
ance' 


0  0013 
0  0013 
0  0014 
0.0015 
I  0  0016 


Minor  Diametei 


Mrs.' 


Toier- 


Mn 


00SO6 
0  0827 
0  0745 
008S9 
00969 


0,2116  0  1928 


0,2456 
0  .3077 
0  3702 
0  4.3^3 
0  4948 

0  5565 
0  6190 

0  74.36 
0,8678 
0.9928 

1,1170 

1  2420 
1.4920 


0  OOIB 
0  0017 
0  0018 
0  0019 
0  0022 


1442 
1678 
1906 


0  2288  0  0022  :  0  2246 
0  2854  0  0O24  1  0  2830 
0  3479   0  0024   0  34.5.5 


0  4050 
0  4675 


5264 
5889 
7094 
8286 
9536 


1  6709 
1.19.59 
1  4459 


0  0026 
0  0026 

0  0030 

0  Of  ■' 
0  ' 
0  1/ 

0  ooao 


0  4024 
0.4»t9 


0  0447 
O.OMn 
0  0«M 

0  oni 

0.0864 

0  — 
f) 

0 

0  1517 

0.1722 

0  2062 
0  2614 
0  3239 
0  :f762 
0  4387 


0  on?2  I 


0  0031  I 

'■  -I'm 
•  IS 

-I* 

0  0O42 
00048 

0.0018 
0  OOM 
0  OOM 
0  00S3 
0  00S3 


0  5234  1  0  4M3  I  0  0070 


0  '.1500   U  J124   0,0064 


0  0425 
'  0537 
0643 
J  0743 
0  0833 

0  0930 
0  1038 
0  1261 
0  1475 
0  1474 

0  2014 
0  2360 
0  3165 
0  3099 

0.«324 

0.4S73 
r;  5496 
'  6656 

')  7788 
0  9436 


0  OCMO  I  1  0669 
0  0040  I  1.1919 
0  0040      1  4419 


1  0228 
1  1478 
1  3978 


0  O!""'' 
0  (' 

0  c. 


'  Basic  diameters. 

*  Dimensions  given  are  figured  to  the  Intersection  of  the  worn  tool  arc  with  a  eentcrttaie  throve^ 
crest  and  rooL 

•  The  tolerances  specified  (or  the  piuh  diameter  are  cumalatlre  and  tnclude  an  error*  of  Iee4 

and  angle. 


TABLE  10 — CLASS  IIB 

MEDICM 

FIT    FOR  VUTB  OF  THE  TWT.  THREtD  SERIES 

Threads 

Major  Diameter 

Pitch  Diameter 

.Minor  DiameUT 

Size 

Per 

Toler- 

Toler- 

Toler- 

Inch 

Min.' 

ance 

Max. 

Min.' 

ance" 

Max. 

Min. 

ance     1   Max 

0 

80 

0.0609 

0,0022 

0  0631 

0  0.-)  1 9 

0  0013 

0  0532 

0  0465 

0  0013     0  0478 

1 

72 

0.0740 

0,0023 

0,0763 

0  OiMO 

0  0013 

0  0633 

0  0.580 

0  0015 

0  av>5 

2 

64 

0.0S71 

0,0026 

0,0897 

0  0759 

0  0014 

0  0773 

0  0601 

0  0017 

0  0706 

3 

50 

0.1003 

0,0028 

0,1031 

0  0874 

0,0015 

0  0889 

0  0797 

0  0019 

0  0S16 

4 

48 

0.1135 

0  0031 

0,1166 

0.0985 

0.0016 

0.1001 

0  0694 

0  ItcO 

0  0917 

5 

44 

0,1266 

0,0033 

0,1299 

0  1102 

0  0016 

0  1118 

0  lOOJ 

0  0025 

0  1029 

6 

40 

0,1398 

0  0035 

0  1433 

0  1218 

0  0017 

0  123,5 

0  1109 

0  0027 

0  1136 

8 

36 

0  16C0 

0  003.S 

0  1698 

0  14G0 

0  OOIS 

0  147s 

0  1339 

0  0030 

0  1369 

10 

32 

0.1923 

0  0041 

0,1961 

0  16?7 

0  0019 

0  1716 

0  15C2 

0  0004 

0  1596 

12 

28 

0,2186 

0,0048 

0  2234 

0,1928 

0.0022 

0  1950 

0  1773 

0  0029 

0.1813 

M 

28 

0,2528 

0,0048 

0  2574 

0,2268 

0.0022 

0  2290 

0  2113 

0  0039 

0  2152 

4, 

24 

0,3155 

0,0054 

0,3209 

0  2854 

0.0O24 

0  2878 

0  2674 

0  0<M6 

0.2719 

H 

24 

0,3780 

0,0054 

0  3834 

0.3479 

0.0024 

0  3503 

0  3290 

0  0(M5 

0  3344 

A 

20 

0,4411 

0  0062 

0,4473 

0.4050 

0.0026 

0  4076 

.0  38.34 

0  0054 

0  3SSS 

)k 

20 

0,5036 

0,0062 

0,5098 

0.4075 

0  0026 

0  4701 

0  4459 

0  0054 

0  4513 

k 

18 

0,5065 

0  0070 

0,5735 

0  5264 

0  0030 

0  5204 

0  50^24 

0  0060 

0  50S4 

18 

0.6290 

0  0070 

0  6360 

0  5889 

0  Oa30 

0,5919 

0  .5649 

0  0060 

0  .5709 

Vt. 

16 

0,7545 

0,0077 

0,7622 

0.7094 

o.oa32 

0  7120 

0  6^23 

0  0068 

0  6^91 

1 

14 

0,8802 

0,00,'<7 

0,8889 

0  8286 

0.0036 

0  8322 

0  797t 

0  0077 

0  «'54 

14 

1,0052 

0,0087 

1  0139 

0  9536 

0  0036 

0  9572 

0.9227 

0  0077 

0  9304 

iVa 

12 

1.1310 

0,0100 

1.1410 

1.0709 

0  0(M0 

1  0741 

1  0.348 

0  oo<-o 

1  0433 

IK 

12 

1.2560 

0  0100 

1.2660 

1.19.59      0  0040 

1   1999 

1   1598 

0  00%« 

1    16»i 

VA 

12 

1.5060 

0,0100 

1.5160 

1.4459     0  0040 

1  4499 

1.4098 

0.0090 

1.418S 

•  Dimensi'oiis"f "ii  are  figured  to  the  Intersection  of  the  worn  tool  arc  with  a  centerline  Uuviish 

"•  Th6"tolerances  specified  for  th»  pitch  diameter  are  cumuUtive  and  Inclad*  all  error*  tt  lead 
•nd  angle. 


The  Screw  Threads  Division  recommends  that  the  explana- 
tory text  in  the  S.A.E.  standard  for  screws,  bolts  and  nuts 
be  revised  and  extended  to  read: 

The  length  of  the  effective  thread  of  screws  and  bolts 
shall  be:  D  X  1.5  +  ^/4  in.  As  bolts  and  screws  con- 
forming to  these   specifications   are   primarily   intended 


Coi  fer -Pin  Hole -G 


Cotter-pin  holes  shall  be  located  by  dimension  L 


A\ 

G\ 

M 

A\ 

G\ 

M 

^1 

G\ 

M 

M-28 

A 

h 

A-18 

h 

A 

1     -14 

A 

i^ 

tV-24 

<^ 

A 

5^-18 

A 

1^ 

lH-12 

A 

A 

.^24 

K« 

A 

H-16 

h 

A 

1^-12 

A 

A 

1^20 

y^ 

ii 

^-16 

h 

^ 

IH-12 

Ya 

H 

J^20 

A 

Vi 

K8-16 

A 

A 

1^2-12 

y* 

H 

for  use  with  nuts,  the  oval  end  is  not  included  in  the 
nominal  length. 

All  heads  and  nuts  shall  be  semi-finished.  All  screws 
and  nuts  shall  be  made  of  steel. 

Unless  otherwise  specified,  S.A.E.  standard  screws, 
bolts  and  nuts  will  be  made  to  Class  II  A  (free  fits)  a? 
specified  in  the  (proposed)  S.A.E.  standard  for  screw 
threads. 

S.A.E.  standard  bolts  without  slots  or  cotter  pin  holes 
are  obtainable  in  stock.  If  si' ts,  cotter  pin  holes  or 
case  hardening  are  desired,  these  should  be  specified 
by  the  purchaser. 

The  Screw  Threads  Division  recommends  that  the  accom- 
panying table  indicating  cotter  pin  locations  be  added  to  the 
present  S.  A.  E.  standard  of  screws,  bolts  and  nuts. 

The  Springs  Division  recommends  that  the  present  S.  A.  E. 
recommended  practice  for  spring  eye  bushing  and  bolt  toler- 
ances be  revised  by  the  elimination  of  the  bolt  tolerances, 
the  title  of  the  recommended  practice  to  be  changed  to  "spring 
eye  bushings." 

The  Division  also  recommends  the  adoption  of  the  follow- 
ing definitions  as  S.A.E.  standard: 

Definitions 

Deflection. — The  amount  of  travel  of  a  spring  under  the 
application  of  a  specified  load,  expressed  as  inches 
per  pound. 

Flexibility. — The  flexing  characteristics  of  a  spring,  de- 
termined by  the  weight  which  will  deflect  it  1  in. 
expressed  as  pounds  per  inch. 
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Composite  Springs. — Springs  made  of  leaves  (or  plates), 

one  or  more  of  which   are  of   alloy  steel   and  the 

rest  of  carbon  steel. 
Unspmng   Weight. — The  total  weight  of  all  parts  not 

supported  on   the  springs,  including  axles,  wheels, 

rims  and  tires  complete. 
Rated  Load. — The  load  which  the  vehicle  manufacturer 

specifies  shall  be  carried  by  the  springs  at  a  given 

spring  height. 
Load  Clearance. — The  maximum  distance  through  which 

a  spring  can  travel  beyond  its  rated  load  position, 

before  striking. 


Load  Height. — The  distance  from  a  line  through  the 
center  of  the  spring  eyes  to  the  face  of  the  axle  pad, 
when  the  spring  is  deflected  to  rated  load. 

Load  Length. — The  distance  between  the  centers  of  the 
spring  eyes  when   the  spring  is  deflected  to  rated 
load. 
Free   Height. — The   distance   from    a   line  through   the 
center  of  the  spring  eyes  to  the  face  of  the  axle  pad, 
when  the  spring  is  in  a  free,  unloaded  position. 
The  Division  recommends  further  that  the  present  S.A.E. 
recommended  practice  for  frame  brackets  for  springs  be  can- 
celled. 


An  Air-Shutter  Type  Carbureter 


A  SIMPLE  type  of  carbureter  which  varies  from  cer- 
tain more  or  less  conventional  types  chiefly  in  the 
use  of  an  interconnected  air  shutter  and  tapered  meter- 


Sectional    views    of   Scoe   carbureter"  showing    detail    of    metering    pin 

ing  pin  is  being  produced  by  the  Briscoe  Devices  Corp. 
under  the  name  of  Scoe. 

The  body  of  the  carbureter  is  diecast  and  contains  the 
shutter  and  metering  device  as  well  as  the  throttle  and 
choke.  The  passage  between  the  shutter  and  the  lower 
wall  of  the  air  passage  forms  an  approximation  to   a 


venturi  with  its  throat  variable  at  a  point  adjacent  to  the 
nozzle,  where  the  high  velocity  promotes  atomization  of 
the  fuel.  As  the  shutter  rises,  with  increase  in  the 
quantity  of  air  passing,  the  shutter  opens  and  in  so 
doing  raises  the  tapered  metering  pin,  thereby  increas- 
ing the  area  of  one  fuel  jet. 

The  metering  pin  is  hollow  and  has  near  its  upper  end 
an  orifice  which  can  be  partly  covered  by  the  flat  end  of 
a  screw  which  controls  the  idling  adjustment.  Fuel 
which  issues  from  this  orifice  enters  the  hollow  stem  of 
the  pin  through  two  small  passages  which  are  submerged 
in  the  fuel  in  the  float  chamber  at  light  loads  and  idling. 
At  higher  speeds  the  lower  hole  is  covered  by  the  guide 
as  the  pin  rises.  The  holes  are  of  such  size  that  the 
idling  jet  furnishes  less  and  less  fuel  as  the  pin  rises 
and  the  air  flow  increases,  while  the  reverse  is  true  of 
the  jet,  the  size  of  which  is  controlled  by  the  taper  milled 
on  the  side  of  the  metering  pin.  The  latter  can  be  given 
any  desired  slope,  so  that  the  mixture  proportions  for 
any  given  position  of  the  pin  can  be  varied  as  desired. 

The  carbureter  is  usually  supplied  with  a  metering 
pin,  so  shaped  as  to  give  a  rich  mixture  for  idling,  a 
still  richer  mixture  for  low  speed  heavy  pulling  and 
acceleration,  a  lean  mixture  for  the  light  load  conditions 
of  average  running  and  a  fairly  rich  mixture  for  maxi- 
mum power  at  high  speeds. 

From  the  accompanying  cut  it  will  be  noted  that  the 
metering  pin  is  fitted  at  its  lower  end  with  u  submerged 
disk,  giving  a  dashpot  action  to  prevent  sudden  change 
in  position.  The  float  is  of  laminated  cork,  coated  with 
collodion  and  fitted  with  a  valve  of  Monel  metal.  The 
metering  pin  is  said  to  be  the  only  element  which  re- 
quires close  limits  in  machining,  so  that  the  cost  of  pro- 
duction is  relatively  low. 


Stanley  Producing  New  Model 


THE  Stanley  Motor  Carriage  Co.  is  now  in  produc- 
tion on  a  new  model,  to  be  known  as  Model  740, 
which  embodies  a  number  of  changes  in  body  and  chassis 
and  an  increase  of  $100  in  the  price  of  both  open  and 
closed  types.  Among  the  more  important  chassis 
changes  may  be  mentioned  an  increase  in  boiler  height 
of  4  in.  with  a  consequent  increase  of  30  per  cent  in 
heating  surface  and  50  per  cent  in  power  storage  capa- 
city. The  water  level  regulator  is  so  set  as  to  increase 
the  normal  height  of  water  from  8  to  12  in.  The  rear 
axle  is  provided  with  a  larger  drive  shaft  and  bearings 
and  the  wheels  are  secured  with  keys  in  place  of  the 
taper  square  formerly  used.  The  area  of  braking  sur- 
face has  been  increased  60  per  cent,  and  condenser  capa- 
city about  8  per  cent. 


The  throttle  is  now  mounted  so  that  it  can  be  removed 
without  disturbing  the  boiler  cover  and  is  operated  by 
a  lever  arranged  to  give  a  more  gradual  opening  than 
formerly.  A  number  of  improvements  in  the  lubricating 
system  have  been  made  and  a  basket-type  filter  is  now 
used  in  the  fuel  line.  The  main  burner  pressure  system 
now  includes  but  one  tank,  and  its  capacity  is  doubled. 

Body  lines  are  more  pleasing  and  the  car  is  lower 
hung,  due  to  the  use  of  32  x  4y2-in.  tires,  while  the  lower 
set  top  adds  to  the  appearance.  The  new  instrument 
board  provides  for  a  more  compact  location  of  the  in- 
struments and  the  barrel  type  head  lamps  are  more  rigid-j 
ly  mounted.  Body  models  include  5  and  7-passenger 
phaetons,  2-passenger  roadster,  7-passenger  sedan  and 
4-passenger   brougham. 
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Truck  Market  in  Brazil  Expanding- 

Rapidly 

The  vast  natural  resources  as  well  as  the  leading  products  of  the  country 
need  transportation  to  be  utilized.  Lack  of  transportation  facilities  has 
focused  attention  on  the  motor  truck.  More  bus  lines  needed  to  supple- 
ment the  street  railways.    Various  projects  are  now  under  consideration. 

By  Floriano  P.  Santos* 


THE  difficulties  that  were  encountered  a  few  years 
ago  in  introducing  and  fostering  the  motor  truck 
in  Brazil  is  now  a  thing  of  the  past.  The  motor 
truck  business  has  entered  a  new  phase  of  development 
with  brilliant  prospects  for  its  success.  The  factors 
most  propitious  to  furthering  the  use  of  motor  trucks 
aie  the  increasing  volume  of  Brazilian  commerce  and 
the  general  advancement  of  our  industrial  and  commer- 
cial activities  during  the  past  few  years. 

The  enormous  riches,  still  untouched,  that  exist  in  the 
central  part  of  western  Brazil  are  known  to  most  per- 
sons visiting  our  country.  These  resources  cannot  be  ex- 
ploited unless  means  of  communication  are  established 
so  that  there  may  be  suitable  outlets  to  the  east  and 
west  coasts  of  South  America. 

The  mining  industry  demands  better  and  more  abun- 
dant means  of  transportation,  to  move  the  coal,  man- 
ganese, gold  and  other  minerals.  The  backbone  of  the 
Brazilian  economic  body,  represented  by  the  leading 
product,  coffee,  is  handicapped,  according  to  authorita- 
tive reports,  to  the  extent  of  40,000,000  pounds  yearly, 
chiefly  because  of  the  lack  of  proper  means  of  transport. 
This  loss  is  reckoned  at  about  1,000,000  contos. 

Our  farmers  and  mining  and  business  men,  whether 
their  holdings  be  large  or  small,  are  beginning  to  un- 
derstand that  railroads,  as  the  only  means  of  transpor- 
tation, are  insufficient.  They  are  beginning  to  appre- 
ciate the  efficiency  of  motor  trucks  as  a  modern  substi- 
tute to  the  old-fashioned  beasts  of  burden  and  wooden 
carts.  The  modern  motor  truck  represents  economical 
operation.  It  does  not  destroy  the  roads  and  it  transports 
a  larger  volume  of  freight. 

The  great  lack  of  transportation  is  a  fact  becoming 
known  to  all  and  it  is  realized  more  and  more  that  the 
solution  of  the  problem  lies  in  the  use  of  motor  trucks, 
which  are  useful  on  the  farms,  in  the  rural  districts, 
cities  and  almost  everywhere.  In  Sao  Paulo  and  Rio  de 
Janeiro,  the  use  of  motor  trucks  has  become  generalized 
to  such  an  extent  that  scarcely  a  commercial  firm  is 
found  without  one  or  more  of  these  vehicles.  They  are 
used  for  delivery  purposes  as  well  as  for  general  trans- 
portation, being  mostly  three-quarter  or  one-ton  size. 

The  sale  of  small  trucks  of  light  weight  is  quite  con- 
siderable. They  operate  at  a  smaller  cost  and  comply 
with  requirements  for  small  loads.  In  the  principal 
cities  moving  companies  are  using  motor  vans  and  there 
are  numerous  other  uses  to  which  they  are  being  put. 

In  the  interior  several  companies  are  engaged  in  the 
transportation  of  passengers  and  freight  by  means  of 


%. 


•Sales  manager  of  Dias,  Carnelro  &  Cia,  representatives  for  several 
American  automotive  lines  at  Sao  Paulo,  Brazil. 


motor  buses.  Among  the  leading  companies  so  engaged 
are  the  Barretos,  Cantanduva,  Rio  Claro  and  Limeira 
companies  in  the  state  of  Sao  Paulo  and  the  Cia.  Auto 
Viacao  Intermunicipal  de  Sul  of  Minas  Geraes.  In  Santos, 
state  of  Sao  Paulo,  there  is  also  a  motor  bus  line,  using 
1-ton  trucks,  for  the  transportation  of  passengers  from 
Ponte-Pencil  to  Forte  da  Praia  Grande. 

Notwithstanding  the  developments  outlined,  the  mo- 
tor truck  business  is  now  in  its  stage  of  evolution.  It  is 
being  studied  in  all  directions.  Its  outlook  is  promising 
and  we  are  confident  that  its  brilliant  prospects  will  be 
materialized  in  the  near  future.  The  need  of  better  and 
more  abundant  transportation  is  of  utmost  importance 
throughout  the  Republic  and  the  answer  is  to  use  motor 
trucks. 

At  present  there  is  under  consideration  a  project  to 
enlarge  the  city  of  Sao  Paulo  by  utilizing  vast  stretches 
of  land  in  the  outskirts.  These  lands  will  be  utilized 
for  home  building  and  the  project  should  solve  the 
housing  shortage  with  which  the  city  has  been  contend- 
ing for  the  past  few  years.  House  construction  on  these 
properties  would,  of  course,  greatly  increase  the  value 
of  the  real  estate  and  the  various  towns  which  can  be 
built  within  a  short  distance  of  the  city  would  become 
prosperous  if  transportation  were  provided. 

The  street  railway  company  cannot  extend  lines  to 
the  proposed  towns,  because  of  certain  privileges  already 
granted  to  some  railroad  companies,  such  as  the  Sao 
Paulo  Railway  Company,  Estrada  de  Ferro  Central  do 
Brazil  and  Estrada  de  Ferro  Sorocabana.  Because  of 
the  fact  that  some  of  the  best  municipal  highways  and 
some  fine  private  roads  cut  through  the  sites  of  these 
projected  suburbs,  the  opportunity  for  using  motorbuses 
is  readily  apparent.  Several  companies  are  organizing 
a  project  to  institute  the  required  bus  lines. 

It  is  probably  advisable  to  organize  several  transpor- 
tation lines.  The  first  one  probably  should  be  that  of 
Sao  Bernardo,  to  cover  the  road  from  Sac  Paulo  to  Alto 
da  Serra,  on  the  Sao  Paulo-Santos  highway.  The  initial 
capital  required  for  the  Sao  Bernardo  plan  was  esti- 
mated at  Rs.  100,000,000  (about  $14,000  at  current  ex- 
change), so  as  to  provide  the  proper  equipment,  and  re- 
ports on  the  proposal  have  been  made  to  the  interested 
persons.  Offers  have  been  made  of  free  land  for  the  in- 
stallation of  the  company's  establishment  at  Villa  de  Sao 
Bernardo  and  the  proposal  has  aroused  great  enthusi- 
asm among  all  persons  interested  in  the  development  of 
these  towns.  It  is  confidently  felt  that  the  proposition  will 
materialize  soon  and  here  there  will  be  a  great  field  for 
the  application  of  motor  trucks. 
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Research  Necessary  to  Automotive  Development 


THE     different    types     of     research     may     be     sum- 
marized as: 

(1)  Scientific  research. 

(2)  Technical  research. 

(3)  Developmental  research. 

Any  attempt  to  classify  types  of  research  reveals  the 
fact  that  one  merges  into  the  other,  and  any  division 
is  a  more  or  less  arbitrary  one.  Nevertheless,  there  are 
distinct  differences  between  the  three  types  of  research  I 
have  just  mentioned.  Scientific  research  in  general  deals 
with  the  search  for  knowledge  for  its  own  sake.  The 
scientist  likes  to  call  it  pure 
research.  It  is  undertaken 
and  carried  on  best  by  those 
whose  only  aim  is  the  pursuit 
of  knowledge  without  any 
hampering  demand  for  its  ap- 
plication, commercial  or  oth- 
erwise. It  requires  unlimited 
time  and  patience,  and  the 
spirit  of  the  research  worker. 

Material  rewards  and  physi- 
cal comfort  are  usually  of  sec- 
ondary importance  to  the  man 
who  accomplishes  results  in 
this  line.  He  seldom  cares  to 
know  whether  his  results  are 
of  direct  material  benefit  to 
the  race  or  not,  being  satisfied 
if  the  range  of  human  knowl- 
edge is  increased.  Such  men 
are  the  early  discoverers  and 
explorers  of  research ;  without 
them  there  could  be  no  scien- 
tific progress,  and  the  prog- 
ress of  industry  would  be  confined  to  hopelessly  narrow 
limits.  Years  or  decades  may  elapse  between  the  discov- 
eries of  Faraday,  Maxwell  and  Hertz,  and  the  commercial 
development  of  important  processes,  such  as  radio  tele- 
phony, for  instance,  which  would  have  been  impossible 
without  these  discoveries.  In  fact,  it  is  not  always  pos- 
sible to  discover  who  was  the  remote  and  obscure  re- 
searcher whose  diligent  search  for  knowledge  made  pos- 
sible some  of  our  most  important  achievements. 

It  is  not  fair  to  say  that  scientific  research  alone  is 
responsible  for  the  difference  between  life  in  America 
to-day  and  in  1492,  but  it  is  fair  to  sa^^  that  without  scien- 
tific research  this  difference  could  not  have  been  brought 
about.  I  particularly  wish  to  emphasize  this  part  of  my 
subject  because  the  importance,  the  necessity,  for  scientific 
research  is  not  so  readily  appreciated  as  other  lines.  It 
is  hard,  sometimes,  to  see  the  forest  for  trees.  It  is  easy 
for  a  business  to  stagnate  and  go  bankrupt  if  the  man- 
agement confines  its  attention  alone  to  the  details  of  pro- 
duction and  distribution,  w'thout  developing  its  product 
or  adopting  new   lines   to  meet  changing   conditions   of 


T^R'  H.  C.  DICKINSON  is  probably  better 
jL^  qualified  than  anyone  else  to  discuss  the 
matter  of  research  from  the  standpoint  of  the 
automotive  executive.  He  is  now  Director  of 
Research  for  the  Society  of  Automotive  Engi- 
neers and  was  formerly  Assistant  Director  of 
the  Bureau  of  Standards.  He  has  studied 
automotive  research  activities  carefully  both 
from  the  standpoint  of  the  scientist  and  that 
of  the  business  executive. 

In  this  commentary  on  our  recent  Research 
Number,  Dr.  Dickinson  describes  in  a  brief, 
interesting  manner,  the  relation  of  the  various 
types  of  automotive  research  to  business  prog- 
ress and  profits.  He  has  discussed  this  broad 
topic  so  definitely  and  concisely  that  every  ex- 
ecutive in  the  industry  unll  want  to  read  what 
he  has  to  say. 


trade;  in  fact,  stagnation  is  the  certain  result  of  lack  of 
progressive  thought,  though  the  result  may  be  long 
delayed. 

Some  few  private  institutions  have  had  the  courage 
to  give  generous  support  to  purely  scientific  research, 
with  the  expectation  of  a  return  in  dollars  and  cents.  The 
investment  in  pure  research  has,  however,  been  very 
amply  justified  in  these  cases;  in  fact,  it  has  probably 
paid  as  well  as  any  investment  that  the  firms  have  made. 
Success  of  private  companies  in  the  research  field  requires 
the  broad  free  policy  which  has  been  adopted  by  such 

firms  as  the  General  Electric 
in  connection  with  its  work. 
The  main  general  research 
laboratory  at  Schenectady  has 
had  the  wisdom  to  allow  free- 
dom to  the  individual  worker, 
to  encourage  him,  and  to 
avert  discouragement. 

It  is  true  that,  in  conduct- 
ing scientific  research,  the 
large  companies  have  a  very 
great  advantage  due  to  the 
fact  that  they  are  large.  They 
can  carry  on  a  number  of  sep- 
arate research  problems  with 
the  expectation  that  some  of 
them  will  yield  results  which 
will  pay  the  cost  of  all.  Such 
companies  also  have  men  and 
facilities  which  could  not  be 
assembled  by  the  smaller  com- 
panies. And  perhaps  even 
more  important  than  this, 
they  have  the  means  for  using 
a  very  wide  variety  of  results. 

Technical  research,  as  differentiated  from  pure  research, 
is  responsible  for  the  great  mass  of  information,  technical 
and  scientific,  on  which  we  have  to  rely  for  most  of  the 
answers  to  technical  questions.  It  is  this  type  of  re- 
search vvhich  most  directly  concerns  the  engineer  and  the 
industrial  plant.  It  requires  men  and  facilities  much  the 
same  as  those  for  pure  scientific  research,  but  it  has  the 
added  attraction,  for  some  workers,  of  being  directed 
toward  some  known  and  specific  end.  Technical  research 
is  a  survey  of  the  field  of  science  and  engineering.  It 
affords  a  map  of  the  territory,  by  which  development  can 
follow.  The  research  laboratories  of  the  various  indus- 
tries have  been  developed  mainly  for  the  purpose  of  cov- 
ering this  field,  though  there  has  been  much  confusion  of 
ideas  as  to  what  constitutes  technical  research,  and  what 
developmental  work. 

In  using  the  term  research,  I  wish  to  limit  it  to  the 
first  two  of  the  three  types  mentioned,  viz.:  scientific  and 
technical.  Developmental  work  is  usually  of  an  entirely 
different  character;  it  demands  men  of  a  different  type. 
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What  is  here  termed  research,  scientific  and  technical, 
as  distinguished  from  developmental  work,  implies  a 
search  for  fundamental  information  of  a  more  or  less 
general  character.  The  results  can  nearly  always  be  ex- 
pressed in  equations  or  curves,  and  can  be  applied  to  con- 
ditions other  than  those  under  which  they  were  obtained. 
For  instance,  the  testing  of  an  individual  engine,  a  new 
design  of  manifold,  or  the  trial  of  a  new  kind  of  fuel, 
without  reference  to  the  specific  characteristics  of  them, 
would  not  constitute  research  in  this  sense,  since  the  re- 
sults would  only  be  applicable  under  the  original  arbitrary 
conditions.  On  the  other  hand,  tests  of  a  series  of  mani- 
folds differing  in  area  or  diameter  or  temperature,  or  tests 
of  a  series  of  fuels  differing  by  definite  amounts  in  some 
particular  such  as  volatility,  would  constitute  technical 
research  because  the  results  would  be  capable  of  showing, 
more  or  less  accurately,  a  general  relation,  as  for  in- 
stance, the  effect  of  fuel  volatility  on  fuel  consumption, 
a  result  of  general  applicability. 

The  distinction  drawn  here  is  a  very  important  one,  not- 
withstanding the  fact  that  the  two  fields  overlap  to  some 
€xtent,  and  as  this  distinction  is  very  often  missed  in  the 
discussion  of  research  matters,  I  shall  ask  your  patience 
while  I  attempt  to  make  it  clear. 

Men  and  the  lower  animals  share  in  common  the  abil- 
ity to  try  things,  and  the  process  of  trial  and  error  has  led 
to  vastly  the  greater  amount  of  our  mechanical  and  social 
development.  It  is  the  time-honored  process  of  evolution, 
which,  if  we  accept  Darwin  rather  than  Bryan,  has  pro- 
duced life  on  the  earth  as  it  exists  to-day.  Given  infinite 
time  and  material  and  no  cost  of  production,  it  is  the 
surest  process.  It  is  an  essential  factor  in  all  industrial 
developments  and  it  has  led,  unaided,  to  many  of  the 
revolutionaiy  discoveries  in  science.  But  it  is  not  tech- 
nical research.  In  fact,  it  has  more  place  in  scientific 
than  in  technical  research.  It  is,  however,  the  process 
which  must  be  followed  to  a  considerable  extent  in  de- 
velopment work  and  invention.  After  having  made  use 
of  the  already  known  facts  which  have  come  through 
research,  the  only  alternative  is  to  try  out  something  - 
or  turn  to  further  technical  research  for  fuller  infor- 
mation. 

What  technical  research  has  done  for  the  engineer  can 
perhaps  be  appreciated  by  simply  considering  what  it 
would  mean  to  design  from  the  beginning  almost  any 
simple  machine,  without  previous  experience,  or  access 
to  the  published  results  of  research,  viz.,  the  handbooks 
and  tables.  So  much  of  this  information  is  a  heritage  of 
the  past  that  it  is  not  always  easy  to  realize  how  much 
technical  research  has  given  us  in  the  ability  to  meet  new 
engineering  problems  which  would  be  hopelessly  impos- 
sible otherwise.  Technical  research  has  given  us  what  we 
have  of  available  information. 

But  how  far  can  we  go  in  any  line  to-day  without  find- 
ing a  serious  gap  in  our  information?  I  therefore  wish 
to  urge  upon  you  the  necessity  for  supporting  and  ex- 
tending technical  research  laboratories  of  the  various 
industrial  plants  and  in  the  universities  and  technical 
schools  as  well.  It  is  the  main  source  of  power  to  progress. 
Any  discussion  of  research  must  include  the  research 
worker.  The  two  main  incentives  that  actuate  the  re- 
search worker  are  a  thirst  for  knowledge  and  the  hope  of 
economic  progress.  So  far  as  the  research  worker  himself 
is  concerned,  one  can  almost  neglect  the  second  incentive. 
A  desire  for  knowledge  for  its  own  sake  is  almost  the 
sole  incentive  of  the  individual  who  will  devote  his  life  to 
fundamental  research.  If  the  appeal  of  commercial  suc- 
cess is  strong,  he  will  usually  drift  into  invention  or  de- 
velopment where  his  research  training  will  make  for 
greater  returns  in  money. 

However,  the  most  common  incentive  for  the  organiza- 


tion and  continued  support  of  research  laboratories  or  of 
any  systematic  research  program  is  necessarily  the  com- 
mercial. In  fact,  this  is  almost  the  only  one  if  we  except 
some  of  the  educational  laboratories  that  have  been  en- 
dowed purely  for  the  advancement  of  science.  Thus,  al- 
most every  research  laboratory,  particularly  the  indus- 
trial ones,  presents  a  constant  conflict  between  two  view- 
points that  are  somewhat  incompatible. 

The  true  research  worker  is  interested  in  securing  facts 
and  will  not  be  satisfied  until  his  results  are  complete. 
Moreover,  every  problem  he  undertakes  presents  to  him 
numerous  sidelines  that  are  of  absorbing  interest.  If 
given  his  own  way,  he  will  either  carry  through  his  prob- 
lem to  a  final  conclusion,  or  switch  to  some  side  line  of 
greater  interest,  according  to  his  temperament,  unless  he 
is  endowed  with  unusual  self-control. 

On  the  other  hand,  the  director  of  the  laboratory  or  the 
capitalist  who  finances  it  will,  as  soon  as  some  fact  of 
apparent  commercial  value  is  developed,  recommend  drop- 
ping the  research  and  developing  something  useful,  unless 
endowed  with  unusual  patience  and  foresight. 

A  happy  medium  between  the  two  viewpoints  is  diflR- 
cult  to  obtain,  but  a  real  compromise  is  necessary,  since 
both  viewpoints  are  important  and  neither  side  can  be 
neglected. 

I  believe  that  the  financial  mi,nager  is  coming  more  and 
more  to  realize  that  the  search  for  knowledge  affords  the 
basis  for  all  fundamental  developments  in  the  long  run. 

Dr.  H.  C.  Dickinson. 


Dependence  of  Valve  Stem  Clearance  on 

Cylinder  Temperature 
Editor,  Automotive  Industries: 

In  reading  Mr.  Heldt's  interesting  article  in  your  issue 
of  May  25,  it  has  occurred  to  me  that  there  is  an  error 
in  that  part  relating  to  valve  clearances  in  air-cooled 
engines  having  relatively  cool  push  rods.  In  such  engines, 
as  also  in  water-cooled  engines  with  overhead  valves  and 
exposed  push  rods,  the  effect  on  valve  clearance  is  actu- 
ally opposite  to  that  set  forth  in  the  article. 

It  appears  that  Mr.  Heldt  lost  sight  of  the  fact  that  the 
rocker  arm  pivot  is  raised  an  amount  at  least  equal  to 
the  movement  of  the  valve  seat,  so  that  the  push  rod 
end  of  the  rocker  arm  is  also  raised  and  the  clearance 
correspondingly  increased. 

It  has  been  my  experience,  more  especially  with  the 
Oakland  and  Buick,  that  the  clearance  increased  with  rise 
of  engine  temperature.  Robert  F.  Kohr. 

The  expansion  of  the  cylinder  alone,  raising  the  valve 
seats  and  the  valve  rocker  bracket,  would  produce  an  in- 
crease in  the  clearance  equal  to  that  expansion.  This  is 
reduced,  however,  by  the  expansion  of  the  valve  stem  and 
the  expansion  of  the  tappet  rod. 

Inasmuch  as  the  temperature  of  the  tappet  rod  does  not 
increase  as  much  as  the  temperature  of  the  cylinder  walls 
— and  the  valve  stem,  although  a  part  of  it  attains  a  higher 
temperature  than  the  cylinder  barrel,  it.  comparatively 
short — the  increase  in  the  clearance  due  to  the  cylinder 
expansion  is  undoubtedly  greater  than  the  decrease  in  the 
clearance  due  to  the  expansion  of  the  valve  stem  and  tappet 
rod,  so  that  the  net  clearance  will  actually  increase  with 
the  cylinder  temperature.  In  view  of  this  fact  it  is  rather 
surprising  that  the  makers  of  a  well  known  air-cooled 
engine  recommend  a  valve  clearance  of  0.010  in.  when  the 
engine  is  cold. 

For  a  very  accurate  determination  the  expansion  of  the 
rocker  arm  bracket  also  should  be  taken  into  account,  which 
further  increases  the  clearance,  though  very  slightly  only. 
— Editor. 
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Indirect  Sales  Costs  Grow  More  Rapidly 

Than  Volume  of  Business 

Many  factory  activities  are  made  necessary  by  the  requirements  of  selling. 
Marketing  expense  should  be  charged  with  these  costs.  Because  they  are 
indirect,  they  tend  to  increase  more  rapidly  than  is  justified  by  their  useful- 
ness. Unit  selling  costs  should  be  determined  from  direct  and  indirect  costs. 

By   Harry  Tipper 


7"^  HE  president  of  a  large  corporation  holding  a  num- 
ber of  factories   and   distributing   a  great   many 
products,  was  talking  over  his  business  problems 
the  other  evening.    The  burden  of  his  conversation  was 
the  cost  of  distributing  products  and  the  difficulty  of 
determining  the  validity  of  these  costs. 

It  has  been  fairly  easy  to  determine  the  validity  of  the 
manufacturing  costs,  although  there  is  much  confusion 
in  the  production  end  of  the  business  as  to  the  methods 
by  which   cost  analysis   shall 
be  made. 

Sales  costs,  however,  have 
been  determined  in  a  very  ar- 
bitrary way  so  that  the  prac- 
tice does  not  agree  between 
the  different  organizations  in 
the  same  line  of  industry,  and 
it  is  indeed  a  difficult  matter 
to  determine  the  validity  of 
all  the  operations  undertaken 
for  the  purpose  of  making  and 
maintaining  sales.  This  is 
true  of  the  automobile  busi- 
ness as  of  other  lines.  The 
problem  is  slightly  more  diffi- 
cult in  the  automotive  field  be- 
cause of  the  rapidity  with 
which  the  business  has  grown 

and  the  difficulty  of  preparing  a  flexible  system  of  anal- 
ysis so  that  the  costs  can  be  determined  and  be  properly 
placed  in  the  departments  of  operation  as  they  are  re- 
quired in  the  growth  of  the  business.  This  lack  of  any 
basis  for  analysis  of  sales  cost  makes  necessary  a  defi- 
nition of  "sales  cost"  before  it  is  possible  to  examine 
those  operations  which  enter  into  the  maintenance  and 
improvement  of  sales  and  the  relative  importance  from 
a  cost  standpoint. 

In  preparing  material  for  the  New  York  University 
in  the  study  of  marketing  costs,  we  laid  down  the  gen- 
eral principle  that  manufacturing  costs  were  completed 
when  the  goods  were  ready  for  shipment  at  the  factory 
on  railroad  cars,  and  that  all  other  costs  accrued  to  the 
business  from  that  point  on,  as  costs  involved  in  the 
marketing  of  the  goods,  the  distribution  of  the  product 
to  the  market,  and  the  maintenance  of  the  sales.  This 
would  provide  three  general  departments  of  cost  relating 
to  the  business: 


CAREFUL  analysis  of  indirect  marketing 
costs  oflfer  an  excellent  opportunity  for 
increased  eflSciency  and  reduced  selling  ex- 
pense. The  fact  that  such  costs  are  fre- 
quently carried  under  a  general  head  makes 
it  difficult  to  evaluate  the  activities  which 
they  represent. 

Proper  analysis  of  marketing  costs  re- 
quires that  all  activities  made  necessary  by 
the  requirements  of  sales  effort  be  applied 
to  distribution  expense  and  that  a  unit  sell- 
ing cost  be  established  for  each  vehicle 
which  will  take  into  consideration  these  in- 
direct as  well  as  the  direct  costs. 


1.  General  Costs.  Those  costs  relating  to  overhead  or- 
ganization devoted  to  the  business;  not  specifically  de- 
voted either  to  manufacturing  or  marketing. 

2.  Manufacturing  Costs.  Those  costs  entering  into 
the  production  and  fabrication  of  the  product. 

3.  Marketing  Costs.  Those  costs  entering  into  the  dis- 
tribution and  sale  of  the  product. 

For  the  purpose  of  this  article,  the  consideration  is 
limited  to  the  third  item.     The  distribution  costs  need 

not  be  considered  at  this  time. 
The  discussion  will  be  devoted 
to  the  operations  entering  into 
the  sale  of  the  product;  the 
promotion  of  that  sale;  or  the 
maintenance  of  the  sale. 
These  costs  divide  themselves 
into  the  direct  costs  of  sale 
and  the  indirect  costs. 

The  direct  costs  include  the 
following  general  items  of 
operation : 

Salesmen,  Time  and  Expenses 
Branch  Sales  Office  Exi)€nse 
Advertising  Expense 
Sales  Administration 
Service  Organization  Expense 
Office  Departments  of  Sales  and 
Sales  Development 

The  indirect  costs  are: 

Office  Operations  Due  to  Sales 

Fixed  Charges  Required  for  Sales  Organization  Work 
Percentage  of  General  Charges  Due  to  Sales  Organization  Re- 
quirements 

The  direct  charges  have  been  more  or  less  effectively 
determined  with  most  establishments  within  the  field. 
The  relation  between  the  salesmen's  time  and  expense 
and  the  amount  of  business  he  does,  is  known  effectively 
and  the  value  of  his  operations  is  judged  pretty  care- 
fully upon  this  relation.    The  branch  sales  office  expense! 
is  determined  in  many  organizations  in  relation  to  thej 
total  product  activity  of  the  territory  covered  by  the. 
branch,  so  that  there  is  some  fair  knowledge  of  the  value! 
of  the  branch  office  in  its  operations  in  connection  with 
the  company. 

In  many  cases,  however,  the  branch  sales  office  expense 
is  not  charged  entirely  to  the  sales  work,  because  the 
necessary  accounting,  order  department,  shipping  and 
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other  departments  not  directly  concerned  with  the  sales, 
are  frequently  charged  to  the  general  departments  in 
the  main  office  governing  those  activities. 

For  instance,  it  has  been  customary  in  many  firms 
to  charge  the  branch  office  accounting  to  the  general 
accounting  department.  This  is  not  desirable  because 
the  branch  office  accounting  expense  is  directly  caused 
by  the  necessity  for  maintaining  a  contact  with  the  imme- 
diate market  and  conducting  the  sales  operations  from 
a  convenient  central  location.  The  accounting  opera- 
tions performed  do  not  remove  the  work  from  the  gen- 
eral accounting  of  the  company.  They  simply  add  de- 
tail to  that  work  for  the  purposes  of  sales  operation. 
The  advertising  expense  is  known,  of  course,  but  it  is 
frequently  set  up  as  a  separate  activity  of  the  com- 
pany, although  the  entire  object  of  the  advertising  is  to 
promote  sales,  stabilize  the  sales  and  develop  the  future 
of  the  market  in  connection  with  the  product  or  the  or- 
ganization. 

In  the  automotive  field,  particularly  with  the  automobile 
or  the  truck  which  are  transportation  equipment — ^and 
useful,  therefore,  only  as  they  are  kept  in  operating  shape 
— ^it  has  been  necessary  to  devote  a  considerable  amount 
of  time  and  attention  to  the  development  of  the  proper 
service  among  retailers  who  are  selling  the  cars.  For  this 
purpose  separate  departments  of  service  have  been  erected 
at  the  factory  with  their  constant  touch  with  the  distribu- 
tors and  retailers  and  their  constant  attempt  to  develop 
a  higher  type  of  service  in  contact  with  the  user. 

FOR  the  most  part,  these  departments  are  charged  to 
general  administration  or  to  some  other  general  ac- 
count of  the  company,  although  they  are  required  because 
of  the  sales  necessities  and  the  effect  upon  the  future 
market.  Properly,  the  service  organization  expense  should 
be  considered  as  a  part  of  the  sales  expense,  as  it  is  oper- 
ated for  the  benefit  of  the  future  sales  of  the  company,  the 
stability  of  the  market,  and  the  development  of  it. 

In  order  that  the  sales  work  may  be  conducted  without 
confusion  and  with  the  necessary  pressure  upon  the  retail- 
ers and  users,  a  great  many  additional  operations  are  re- 
quired within  the  branch  and  main  offices  of  the  company. 
These  operations  are  necessary  because  of  the  sales,  and 
they  are  valuable  only  as  they  permit  the  sales  organiza- 
tion to  function  more  accurately,  more  definitely,  and  with 
more  speed  in  its  development  of  the  market. 

In  addition  to  these  departments  directly  devoted  to  sales 
work,  there  are  operations  required  in  connection  with  the 
general  departments  of  the  company  which  are  directly 
due  to  the  activity  and  necessities  of  the  sales  organiza- 
tion. These  operations  should  be  carefully  segregated  and 
their  costs  charged  to  sales  so  that  the  sales  burden  may 


be  definitely  established  in  connection  with  the  organiza- 
tion requirements. 

Finally,  there  are,  of  course,  fixed  charges  due  to  the 
space  occupied  by  the  sales  organization,  the  capital  in- 
volved in  preparing  the  equipment  and  space  for  them, 
and  a  percentage  of  the  general  charges  necessitated  by 
the  organization  of  the  company,  which  must  be  distrib- 
uted according  to  the  activities  of  the  organization. 

THE  indirect  costs  of  selling,  due  to  the  activities 
within  the  offices  of  the  organization,  the  extension 
of  its  fixed  charges,  the  development  of  its  routing,  etc., 
have  a  tendency  to  grow  more  rapidly  as  the  area  of  the 
market  increases  and  the  pressure  upon  the  market  de- 
velops. They  have  a  tendency  to  grow  more  rapidly  than 
the  volume  of  business  because  they  have  only  an  indirect 
bearing  upon  the  actual  volume,  and  their  value  is  more 
difficult  to  determine,  while  the  departmental  system  of 
routine  develops  almost  without  respect  to  the  volume 
of  operations. 

Furthermore,  these  indirect  costs  have  not  been  studied 
in  their  relation  to  the  sales  effect,  and  they  are  usually 
classified  under  numerous  headings  so  that  they  do  not 
come  before  the  executives  of  the  company  in  their  proper 
position  and  with  their  proper  analysis.  A  study  of  the 
methods  used  in  various  organizations  shows  that  very  few 
of  them  have  assembled  all  the  expenses  involved  in  sales 
under  such  a  classification  of  accounts,  and  that  very 
rarely,  indeed,  are  the  indirect  costs,  or  even  the  direct 
organization  costs,  analyzed  in  connection  with  their  effect 
upon  the  sales  and  their  influence  upon  the  sales  devetop- 
ment. 

In  many  cases  the  direct  cost  of  selling  is  only  one-third, 
or  less  than  one-half  of  the  total  cost  of  selling,  while 
in  some  cases  it  is  only  one-fourth — the  rest  of  the  area 
being  taken  up  with  the  indirect  costs  of  organization  due 
to  the  sales  necessity.  Engineers  have  understood  for  some 
time  that  the  indirect  costs  of  manufacturing  were  re- 
sponsible for  a  larger  expense  than  the  direct  labor  costs, 
and  were  capable  of  a  greater  degree  of  improvement  by 
analysis.  The  same  thing  is  true  in  sales  work.  The  di- 
rect costs  should  be  thoroughly  analyzed ;  but  because  they 
have  been  regularly  analyzed  they  are  usually  more  effi- 
cient and  of  less  effect  in  connection  with  the  total  sales 
expense  than  the  indirect  costs  which  have  been  arbitrarily 
divided  according  to  custom,  without  any  real  analysis. 

The  indirect  costs  o.Ter  an  opportunity  for  improvement 
in  efficiency,  the  elimination  of  a  lot  of  useless  system  and 
motions,  and  the  development  of  a  better  relation  when 
they  are  so  classified  that  they  can  be  examined  iu  their 
true  relation  to  the  sales  development  and  their  value  in 
connection  with  such  development. 


Tests  Prove  Tractor  Suitable  for  Winter  Mail  Delivery  in  Finland 


TRACTORS  and  automobiles  for  the  use  of  transpor- 
tation of  mail  in  Finland  have  been  recognized  by 
the  government,  and  mail  routes  are  now  being  estab- 
lished in  remote  sections  of  the  country  which  have 
heretofore  been  almost  entirely  isolated.  Automobiles 
are  used  in  good  weather,  but  a  great  deal  of  the  winter 
weather  makes  the  roads  impassable  and  tractors  have 
been  resorted  to,  says  a  report  to  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

A  recent  tractor-mail  carrying  test  was  made  with  a 
tank-model,  track-laying  tractor  on   the   road   between 


Rovaniemi  and  Ivalo,  a  distance  of  300  kilometers.  Sleds 
laden  with  11,000  kilos  of  mail  and  two  sleds  with 
official  passengers  were  attached  to  the  tractor.  The 
tractor,  it  is  stated,  proved  suitable  for  the  purpose  and 
surpassed  expectations  in  spite  of  deep  snow  drifts, 
high  hills  and  40  degrees  of  cold.  The  trip  consumed 
41/2  days. 

Postal  officials  of  Finland  plan  to  establish  several  of 
these  mail-tractor  routes  throughout  the  provinces  of  the 
country,  and  mail  and  passengers  will  both  be  trans- 
ported. 
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Speed  Limits 


ATTENTION  should  be  given  to  the  absurd  con- 
fusion of  legislative  restrictions  hedging  the 
operation  of  automotive  apparatus  in  various  states. 

Wise  regulation  is  necessary  and  has  been  fostered 
by  the  industry  at  all  times.  With  the  increased  traf- 
fic on  the  highways  these  regulations  should  be  strin- 
gent against  offenders  so  that  automotive  travel  is 
conducted  with  proper  regard  to  safety  of  passengers 
and  public.  The  present  confusion  in  regulations 
does  not  make  for  safety.  Many  of  them  are  so  ab- 
surd that  they  are  broken  by  nine-tenths  of  the  driv- 
ers of  vehicles. 

These  laws  cannot  be  enforced  regularly  and  are 
subject  to  sporadic  attempts  at  regulation,  working 
an  injustice  to  the  public  and  the  drivers.  Speed  laws 
vary  over  ranges  of  limitation  utterly  absurd  in  the 
space  of  a  single  day's  run.  Village,  town  and  city 
traffic  rules  change  every  few  miles  in  many  states. 
Cities  with  their  converging  traffic,  insufficient  street 


space  and  cross  streets  require  regulations  and  rules 
more  restrictive  than  smaller  centers.  These  again 
demand  a  greater  degree  of  constant  attention  on  the 
part  of  the  driver  and  consequently  a  fair  definition 
of  rules.  County  districts  do  not  need  the  same  de- 
tails of  regulation  nor  the  same  limitation. 

It  should  be  possible  to  develop  an  orderly  defini- 
tion of  the  necessary  regulations  so  that  they  would 
apply  generally  to  the  requirements  of  city,  town  and 
country  travels.  The  increased  simplicity  would  per- 
mit an  orderly  enforcement,  and  a  full  comprehension 
by  the  driver  of  his  responsibilities  in  the  case. 


Wages  and  Unit  Costs 

WE  want  to  call  special  attention  to  the  following 
statement  received  the  other  day  from  an  im- 
portant manufacturer. 

"Wages  in  Detroit  for  automobile  factory  labor  are 
up  10  to  15  per  cent  compared  with  three  or  four 
months  ago.  The  costs  of  certain  materials  also  show 
increases,  while  deliveries  of  materials  in  many  in- 
stances are  not  as  prompt  as  formerly. 

"On  its  face  it  would  seem  that  these  developments 
would  cut  down  the  profits  of  automobile  companies 
for  the  current  period.  This  will  not  be  true,  how- 
ever, except  in  a  few  cases,  since  these  increases  have 
been  more  than  offset  by  the  economy  of  augmented 
volume  and  improved  productivity  of  labor. 

"In  the  case  of  the  Packard  Motor  Car  Company, 
the  costs  of  materials  purchased  represents  almost 
half  the  price  of  a  Packard  product,  but  the  reduc- 
tions in  unit  costs  attained  in  the  items  making  up 
the  other  half  have  resulted  in  total  unit  costs  remain- 
ing practically  the  same  as  before  the  rising  material 
markets." 

This  statement  of  an  actual  condition  within  an 
automotive  factory  furnishes  an  excellent  example  of 
how  an  intelligent  analysis  can  give  a  proper  per- 
spective in  viewing  manufacturing  and  price  prob- 
lems. The  fluctuation  in  wages  is  only  one  phase  of 
manufacturing  cost,  often  a  comparatively  small  one. 

The  important  figure  is  not  the  actual  wage  scale, 
but  the  unit  production  cost.  If  increased  wages  were 
found  to  result  in  decreased  unit  costs,  the  increase 
of  wage  scales  would  be  an  economical  action  to  take. 

A  more  careful  consideration  of  the  relative  value 
of  the  factors  affecting  unit  costs  is  needed.  A  gen- 
eral view  of  the  situation  frequently  fails  to  give  the 
proper  weight  to  the  various  factors.  Some  manage- 
ments have  even  been  known  to  insist  that  if  wages 
went  up  10  per  cent  the  cost  of  the  product  would 
naturally  have  to  go  up  10  per  cent. 

The  individual  performance  of  the  workmen  in  a 
factory  has  a  strong  bearing  upon  the  unit  production 
cost.  Comparatively  little  is  known  at  the  present 
time  about  the  relative  effect  of  wages,  working  con- 
ditions, monotony  jobs,  promotion  possibilities,  etc., 
upon  the  efficiency  and  stability  of  the  individual. 

As  illustrated  by  the  manufacturers'  statement 
given  here,  the  apparently  obvious  conclusion  that 
might  be  drawn  from  a  superficial  consideration  of 
the  matter  very  rarely  coincides  with  the  actual  facts 
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as  developed  from  a  closer  investigation  and  analysis 
of  methods  and  production  costs. 


Productivity,  the  Measure 

RELATIONSHIP  between  factory  and  selling  or- 
ganizations is  a  difficult  thing  to  maintain  prop- 
erly. Close  supervision  through  a  personal  contact  is 
often  expensive  for  a  factory  and  onerous  to  the  super- 
vised. The  goal  to  strive  for  is  maximum  co-opera- 
tion with  minimum  actual  supervision. 

One  of  the  reasons  given  by  passenger  car  manu- 
facturers for  abandoning  branches  in  favor  of  other 
forms  of  organization  is  that  there  is  a  tendency  for 
the  branch  to  rely  on  the  factory  to  make  good  its 
losses,  to  use  a  slang  phrase,  "to  pass  the  buck  to  the 
factory."  This  attitude  does  not  make  for  maximum 
initiative  on  the  part  of  the  branches. 

Most  manufacturers  who  operate  branches  have 
avoided  this  by  putting  the  responsibility  up  to  the 
branches  to  stand  on  their  own  feet  and  at  the  same 
time  create  feeling  that  the  factory  and  branches  are 
one.  This  is  done  by  giving  the  maximum  of  respon- 
sibility, and  the  profit  to  the  individuals  in  the  branch 
is  dependent  on  their  performance. 

One  of  the  difficulties  in  determining  the  measure 
of  success  of  a  branch  or  other  form  of  selling  organi- 
zation is  that  the  standard  of  performance  is  set  ar- 
bitrarily which  permits  question  as  to  its  accuracy. 

Market  analysis  can  assist  in  setting  a  standard 
vrhich  leaves  little  question  of  accuracy.  If  actual 
demand  is  known  and  recognized,  it  remains  for  the 
branch  to  produce  and  the  amount  of  individual  re- 
sponsibility granted  by  the  factory  can  be  indefinite 
if  based  on  this  standard. 


will  improve  with  age.  Thus  a  part  of  this  founda- 
tion cost  can  be  passed  on  to  the  next  generation. 

Maintenance  will  have  to  be  re-defined,  however,  if 
this  method  is  used.  Maintenance  will  have  to  in- 
clude not  merely  day-to-day  expense  of  keeping  the 
highway  in  serviceable  condition,  but  also  the  replac- 
ing of  the  surface  when  needed. 

Representatives  of  the  American  Association  of 
State  Highw^ay  Officials,  the  National  Automobile 
Chamber  of  Commerce  and  the  Bureau  of  Public 
Roads  met  in  Washington  at  the  Federal  Bureau 
May  24  to  discuss  important  matters  relating  to  high- 
ways and  highway  transport.  The  meeting  was  the 
first  of  a  series  which,  it  is  expected,  will  eventually 
lead  to  conclusions  which  will  have  an  important 
bearing  on  legislation  relative  to  these  subjects. 

Far-sighted  executives  throughout  the  automotive 
industry  are  keenly  aware  of  the  practical  importance 
of  a  scientific  and  proper  solution  of  the  growing 
highway  problem.  Trouble  may  not  accrue  immedi- 
ately to  the  industry  from  a  failure  to  solve  highway 
problems  effectively,  but  the  effect  upon  motor  car 
and  truck  sales  will  be  very  great  in  the  future.  The 
efforts  of  those  representatives  of  the  industry-  who 
are  applying  themselves  to  a  solution  of  highway 
problems  should  have  the  support  of  other  executives. 


New  Ways  to  Finance  Highways 

HIGHWAY  construction  is  going  to  be  put  on  a 
business  basis.  Leaders  in  the  automotive  in- 
dustry are  already  taking  an  active  part  in  the  effort 
to  find  out  how  much  highways  really  cost,  what  re- 
turns they  give  to  users  and  to  the  public,  and  how 
the  cost  of  construction  and  maintenance  can  fairly 
and  economically  be  distributed  among  the  various 
interested  parties. 

The  time  has  passed  when  highway  construction 
was  chiefly  a  concern  of  politicians.  "Highways  must 
be  made  self-supporting,"  said  Chief  MacDonald  of 
the  Bureau  of  Public  Roads,  recently. 

Many  factors  must  be  investigated  to  achieve  this 
end.  Transportation  costs  will  have  to  be  studied 
further,  the  relation  of  various  kinds  of  vehicles  to 
various  types  of  road  will  have  to  be  determined,  and 
the  type  of  highway  needed  for  the  economic  purposes 
of  a  given  community  will  have  to  be  examined  more 
carefully.  Highway  construction  will  go  forward  in 
the  meantime.  Highway  financing  will  continue. 
The  best  methods  available  must  be  used. 

Robert  M.  Haig  has  recently  put  forward  a  logical 
economic  argument  for  the  financing  of  highways  by 
means  of  long  term  bonds.  Quoting  Chief  MacDon- 
ald, Haig  shows  that  the  foundation  of  a  highway  can 
be  made  permanent;  can  be  so  constructed  that  it 


A  Truck  Load   Capacity  Rating 

Formula 

THERE  are  evidences  that  the  possibility  of  estab- 
lishing a  standard  truck  formula  are  being  dis- 
cussed again.  From  an  engineering  standpoint  there 
are  many  difficulties  involved  but  the  advantages  to  be 
derived  from  a  marketing  and  taxation  standpoint 
make  it  worth  while  to  spend  the  time  necessary  to 
overcome  the  obstacles. 

Recent  surveys  have  proved  the  prevalence  of  over- 
loading trucks,  a  practice  which  in  the  long  run  re- 
dounds to  the  detriment  of  truck  sales.  Overloading 
is  partly  done  with  a  full  knowledge  of  the  circum- 
stances, but  variation  in  meaning  of  truck  ratings 
tends  to  encourage  rather  than  discourage  the  practice. 

Nearly  every  state  in  the  Union  is  studying  the 
matter  of  regulation  and  taxation  of  trucks.  Some 
rules  are  necessary,  but  they  should  be  such  as  to 
encourage  transportation  in  its  most  economical 
form..  To  attain  such  regulation^,  the  truck  manufac- 
turer should  co-operate  with  state  officials  in  every 
possible  way,  that  the  problems  of  truck  transporta- 
tion may  be  worked  out  in  the  way  that  will  be  mu- 
tually beneficial  to  all  concerned.  Trie  determination 
of  a  standard  method  of  iruck  rating  is  one  effective 
means  of  eflfecting  such  co-operation. 

The  engineering  difficulties  on  the  way  of  deter- 
mining a  standard  truck  rating  formula  should  not  be 
allowed  to  prevent  the  adoption  of  some  standard. 
The  chief  need  is  for  a  uniformity  in  method  of  rating, 
whether  that  uniformity  be  entirely  in  accord  with 
scientific  engineering  or  not.  The  N.  A.  C.  C.  horse- 
power rating  is  a  useful  tool,  but  it  does  not  conform 
to  the  requirements  of  technical  and  refined  engineer- 
ing terminology. 
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Duranf  s  Bid  Gets  Elizabeth  Plant 


$5,525,000  Offered 
in  Field  of  Three 


Maxwell    Motors   Drops    Out    at 

$5,500,000— Star  to  be 

Made  There 


NEW  YORK,  June  12— Durant  Mo- 
tors, Inc.,  bid  in  the  huge  new  plant 
of  the  Willys  Corp.  at  Elizabeth,  N.  J., 
for  $5,525,000  when  it  was  offered  at 
receivers'  sale  last  Friday.  James  Smith, 
Jr.,  representing  Walter  P.  Chrysler  and 
the  Maxwell  Motor  Corp.,  dropped  out 
at  $5,500,000. 

Dramatic  scenes  attended  the  auction, 
which  had  been  expected  to  be  a  per- 
functory affair.  Durant  had  announced 
previously  that  he  would  not  bid  a  nickel 
more  than  he  had  previously  offered  the 
receivers  for  the  property,  which  was 
approximately  $3,000,000,  and  it  had  been 
expected  there  would  be  no  other  bid- 
ders. 

Before  the  sale  opened,  however,  cer- 
tified checks  for  $200,000,  a  prerequisite 
to  making  bids,  had  been  filed  by  Joseph 
P.  Day,  a  New  York  real  estate  expert, 
representing  Durant,  by  Smith  and  by 
J.  Clarence  Davies,  a  New  York  auction- 
eer, who  declared  he  represented  no  one 
but  himself.  It  was  reported  that  he 
represented  Studebaker  interests.  Davies 
dropped  out  at  $4,000,000. 

The  property  was  offered  first  in  four 
parcels.  One  of  them  included  the  plant 
equipment  and  machinery  and  another 
the  land  and  buildings.  When  it  was 
found  that  the  highest  bids  for  the  four 
parcels  aggregated  only  $3,030,000,  it  was 
decided  to  offer  the  property  as  a  whole. 

Offers  Rise  Steadily 

It  was  then  that  the  excitement  be- 
gan. The  first  bid  was  $4,000,000  under 
this  plan.  As  the  offers  rose  steadily 
higher,  from  $5,000  to  $100,000  at  a  time, 
excitement  became  intense  among  the  500 
or  600  spectators.  Each  new  bid  was 
received  with  cheers.  Many  of  those 
who  attended  the  auction  held  mechan- 
ics' liens  on  the  property,  and  they  real- 
ized that  the  higher  the  bid  the  more 
they  would  receive  for  their  claims. 

Smith  finally  raised  his  offer  to  $5,- 
500,000.  When  Day  raided  him  $25,000, 
Smith  bowed,  smiled  and  retired.  There 
were  no  more  offers,  and  the  property 
was  declared  sold  to  Durant.  Frank  P. 
Kennison  and  Francis  G.  Caffey,  receiv- 
ers, attended  the  sale,  which  is  subject 
to  confirmation  by  the  Federal  court.  It 
is  considered  improbable  that  there  will 
be  any  objections  to  accepting  the  bid 
of  Durant,  which  was  more  than  had 
been  expected,  and  it  approximates  50  per 
cent  of  the  cost  of  the  property. 
{Continued  on  page  1351) 


Business  in  Brief 

NEW  YORK,  June  12— Continued 
gains  by  trade  and  industry  have 
been  reported  in  the  last  week. 

Orders  now  on  the  books  of  steel 
companies  indicate  that  operations 
will  be  continued  at  the  present 
rate  for  at  least  three  months.  This 
will  carry  them  over  the  dull  sea- 
son. Some  western  mills  are  not 
disposed  to  book  freely  for  de- 
ferred delivery. 

Building  construction  has  taken 
another  surge  forward. 

Factory  activities  in  shoe  and 
leather  making  have  been  increased 
in  the  East  and  some  western 
plants  are  working  at  capacity. 

Crop  reports  have  improved,  es- 
pecially those  relating  to  the  big 
surplus  food  staples. 

Retail  trade  is  better,  and  there 
is  a  greater  disposition  to  buy  for 
the  future. 

For  each  of  the  four  weeks  end- 
ing with  May  21,  the  number  of 
freight  cars  loaded  with  commod- 
ities other  than  coal  was  larger 
than  for  the  corresponding  week  of 
any  other  year  since  car  loading 
statistics   have   been   compiled. 

Up  to  June  3  the  railroads  of 
the  country  had  ordered  approxi- 
mately 80,000  new  freight  cars,  or 
about  three  times  the  total  pur- 
chased in  all  of  1921.  It  is  expected 
that  by  the  end  of  June  the  total 
will  have  reached  95,000. 

Stocks  are  less  active,  bonds  gen- 
erally firm,  money  easier  and  sterl- 
ing at  a  new  high. 

Bank  clearings  for  the  week  end- 
ing June  8  aggregated  $7,304,687,- 
000,  a  gain  of  22.1  per  cent  over 
the  previous  week,  which  included 
a  holiday,  and  of  18.7  per  cent  over 
the  same  week  last  year. 

The  coal  strike,  a  threatened  rail 
strike  and  other  labor  difficulties 
constitute  the  only  important  un- 
favorable factors  in  the  industrial 
situation. 


COLLECT  PRIVILEGE   RESTORED 

NEW  YORK,  June  12— The  American 
■Railway  Express  will  rescind  on  June 
15  its  rule  requiring  the  prepayment  on 
charges  of  shipments  to  Canada  and 
restore  the  collect  privilege.  After  that 
date  shippers  can  send  their  goods  pre- 
paid or  collect,  as  they  prefer.  The  rule 
was  put  into  effect  because  of  the  high 
rate  of  exchange  between  the  United 
States  and  Canada,  but  improved  finan- 
cial conditions  have  brought  the  discount 
rate  to  approximately  1%  per  cent. 


Maxwell  Had  Plans 

for  Chrysler  Six 

Rights  to  Design  of  Car  Pass  to 

Durant  as  Result  of  Sale 

Plant  Built  for  It 


NEW  YORK,  June  13— If  the  Maxwell 
Motor  Corp.  had  been  successful  in  its 
bid  for  the  Elizabeth  plant  of  the  Willys 
Corp.,  for  which  it  offered  $5,500,000, 
it  would  have  used  the  factory  for  the 
production  of  the  Chrysler  six,  the  pur- 
pose for  which  it  was  built. 

Failing  to  get  the  property  for  what 
it  considered  a  fair  price,  the  corporation 
is  not  likely  to  take  up  any  new  building 
projects  for  several  months  at  least,  al- 
though it  is  probable  it  ultimately  will 
establish  a  plant  on  the  Eastern  seaboard. 
Nothing  will  be  done  in  this  direction, 
however,  until  the  return  from  Europe 
of  Walter  P.  Chrysler,  chairman  of  the 
board,  the  middle   of   September. 

The  Maxwell  company  is  in  an  un- 
expectedly strong  cash  position,  and 
Chrysler  believed  it  would  have  been 
profitable  to  take  on  the  Chrysler  six, 
with  which  he  is  thoroughly  familiar,  in 
addition  to  the  Maxwell  and  Chalmers 
lines.  Rights  to  the  designs  for  the 
Chrysler  six  went  to  W.  C.  Durant  when 
he  made  the  highest  bid  for  the  entire 
property.  Lacking  a  suitable  factory,  it 
is  said  to  be  unlikely  that  the  Maxwell 
interests  will  offer  to  buy  these  rights 
from  Durant. 

The  Elizabeth  plant  was  built  under 
the  direction  of  Chrysler  while  he  was 
executive  vice-president  of  the  Willys  en- 
terprises, and  the  bankers  who  have  lent 
their  support  to  Maxwell  were  willing  to 
back  him  in  a  new  enterprise  because 
they  have  a  very  deep  regard  for  his 
ability  as  a  production  man  and  execu- 
tive. 

Chrysler  Sails  for  Europe 

NEW  YORK,  June  14— Walter  P. 
Chrysler,  chairman  of  the  board  of  the 
Maxwell  Motor  Corp.,  sailed  yesterday  on 
the  Aquitania  for  a  three  months'  tour 
of  Europe.  He  was  accompanied  by  Mrs. 
Chrysler  and  their  two  daughters.  His 
trip  abroad  will  be  devoted  almost  en- 
tirely to  pleasure  and  it  will  constitute 
the  much  needed  and  long  deferred  vaca- 
tion which  he  promised  himself  when  he 
retired  from  the  Willys  enterprises. 

The  Chryslers  will  visit  France,  Switz- 
erland, Italy,  Austria,  Czecho-Slovakia^ 
Germany,  Belgium,  Holland,  Paris  and 
London,  sailing  for  home  September  9. 
While  in  Germany  they  will  go  to  Obera- 
mergau  to  witness  the  Passion  Play. 

Chrysler   deferred    his    vacation   until 
after  the  graduation  of  his  elder  daughter 
(Continued  on  page  1351) 
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Lelands  Quit  Lincoln  Organization 


llllllllli^lllllllra^llmnllmmlln^llMl^;lll^l^;^mHlmuIm^l^W!^•^JrlTJI^!U!!!r^!^^ 


Company  Operating 
as  Ford  Subsidiary 

New  Production  Methods  at  Fac- 
tory Said  to  Have  Caused 
Disagreement 

DETROIT,  June  13— The  retirement 
of  the  Lelands,  Henry  M.  and  Wilfred 
C,  as  president  and  vice-president  and 
general  manager  of  the  Lincoln  Motor 
Co.,  with  the  complete  assimilation  of 
that  company  as  a  Ford  subsidiary,  were 
considered  accomplished  facts  in  Detroit 
to-day.  While  no  authoritative  state- 
ment on  the  situation  was  obtainable  ei- 
ther from  Ford  or  Leland  sources,  when 
Henry  M.  Leland  was  questioned  at  his 
home  as  to  the  reported  retirement  of 
himself  and  his  son  he  made  this  enig- 
matic statement: 

"Something  along  that  line  is  pending 
and  it  will  be  consummated  within  24 
hours," 

Emmons  Makes  Statement 

Harold  H.  Emmons,  the  attorney  who 
represented  the  Fords  in  the  purchase 
of  the  Lincoln  plant  at  receivers  sale, 
and  wlio  also  has  been  personal  counsel 
for  the  Lelands  and  for  the  Lincoln  Motor 
Co.,  issued  a  statement  relative  to  the 
situation,  which  he  said  he  made  as  an 
attorney  in  Lincoln  matters.  The  state- 
ment said: 

Following  its  purchase  in  February  by  the 
Ford  Motor  Co.,  the  Lincoln  Motor  Co. 
entered  into  a  period  of  great  activity  dur- 
ing wlTich  the  demand  for  the  Lincoln  car  has 
been  unprecedented.  Its  performance,  to- 
gether with  assistance  of  continued  and 
Increased  production,  has  resulted  in  an 
overwhelming  demand  for  this  automobile 
which  has  grown  to  such  proportions  that 
it  is  entirely  beyond  the  production  capacity 
of  the  present  plant. 

A  readjustment  of  manufacturing  facilities 
and  relationship  thereupon  has  become 
necessary  in  order  to  secure  to  this  enter- 
prise the  complete  assistance  of  the  enormous 
Ford  resources.  To  accomplish  this  result 
a  combination  of  the  executive  administra- 
tive and  manufacturing  departments  is  in 
process  out  of  which  there  will  be  a  realign- 
ment of  relationships.  The  management 
and  conduct  of  the  business  will  be  trans- 
ferred from  Henry  M.  and  Wilfred  C.  Leland 
to  the  combined  Ford  and  Lincoln  organi- 
zation and  under  the  control  of  Ford 
executives. 

Disagree  with  Methods 

While  nothing  official  has  been  said, 
it  is  understood  that  the  Lelands'  retire- 
ment is  due  largely  to  their  unwilling- 
ness to  conform  to  Ford  production  meth- 
ods. Although  nominally  vested  with  the 
control  of  the  plant  following  the  Ford 
purchase,  there  has  been  much  realign- 
ment of  facilities  and  methods,  which 
did  not  meet  their  approval. 


Most  Important  Result  of  Renewed  Buying 
Is  Change  in  Attitude  of  Banker 

By  ALVAN  MACAULEY 

President  of  the  Packard  Motor  Car  Co. 

Detroit,  June   12. 

¥>  USINESS  in  the  automotive  industry  gives  every  indication  of  carrying 
JJ  through  the  summer  months  on  a  scale  closely  approximating  the  present 
large  demand,  and  in  my  estimation  will  be  good  right  up  to  the  winter  season. 
Though  the  business  for  the  year  thus  far  has  been  much  heavier  than  it  was 
possible  for  manufacturers  to  estimate,  it  is  most  likely  due  to  the  fact  that 
there  has  been  a  stemmed-up  buying  tendency  for  some  time  past  and  owners 
have  now  come  to  the  conclusion  that  this  is  the  time  to  buy  new  cars. 

The  old  car  was  compelled  to  give  service  beyond  the  time  that  would 
have  been  expected  of  it  had  business  conditions  been  improved  during  the 
past  two  years.  Business  is  now  better  and  will  get  better  as  the  year  ad- 
vances. This  will  all  be  favorable  to  a  continu<ition  of  the  present  buying 
movement  that  the  industry  is  enjoying, 

I  believe  that  the  most  important  result  that  the  automobile  buying  of 
this  year  has  accomplished  is  to  change  the  attitude  of  the  banker  toward 
the  industry. 

There  has  long  been  a  tendency  by  bankers  to  consider  the  automotive 
industry  as  a  game  rather  than  as  a  stabilized,  essential  business.  The  demand 
this  year  has  shown  the  banker  that  the  automobile  is  an  essential,  and  the 
success  of  the  industry  has  been  mainly  important  in  reviving  business  in  what 
have  been  considered  the  basic  industries. 

The  steel  mills  to-day  are  receiving  a  large  volume  of  their  business  from 
automobile  manufacturers.  There  is  some  delay  in  getting  steel  shipments 
but  there  is  no  shortage,  nor  is  there  any  shortage  in  other  commodities  neces- 
sary to  the  manufacture  of  cars,  except  that  time  is  required  in  getting  them. 
This  is  all  due  to  the  fact  that  automobile  buying  has  been  beyond  expecta- 
tions and  it  has  been  impossible  to  prepare  for  it  on  a  scale  that  later  condi- 
tions justified. 

There  is  a  growing  tendency  toward  the  use  of  closed  cars,  Packard  busi- 
ness at  the  present  time  in  these  models  exceeding  open  model  business.  I 
believe  that  this  condition  will  be  true  generally  in  the  automobile  business 
within  a  short  time,  and  is  now  largely  the  case  in  better  class  cars.  Buyers 
with  $2,500  to  $3,000  to  spend  are  taking  a  closed  car  in  a  lower  class  car 
rather  than  an  open  model  in  a  better  grade.  Touring  models  will  wane  until 
they  will  be  confined  largely  to  suburban  use  and  for  traveling.  There  is  a 
waning  desire  for  seven  passenger  touriiig  models  and  those  being  bought 
now  are  for  the  extra  room  afiforded  rather  than  for  the  actual  accommodation 
of  seven  passengers. 


J 


Two  weeks  ago,  with  the  removal  of 
the  Lincoln  purchasing  department  to  the 
Ford  Highland  Park  plant  and  the  chang- 
ing of  the  Ford  sales  department  to  the 
Lincoln  plant,  there  was  threatened  a 
severance  of  relations.  Edsel  Ford  is 
said  at  that  time  to  have  removed  the 
Lelands  from  authority,  but  reinstated 
them  almost  immediately. 

In  the  four  months  that  the  Lelands 
have  conducted  the  plant  under  Ford 
ownership,  there  has  been  great  difficulty 
in  reaching  a  production  basis  that  would 
be  at  all  proportionate  to  the  orders  that 
the  company  received.  At  present,  pro- 
duction is  about  30  daily,  having  reached 
that  point  from  an  output  of  about  15 
daily  at  the  time  of  the  sale.  The  com- 
pany has  claimed  that  it  was  handicapped 
through  shortage  of  materials,  but  it  is 
known  that  production  method.*  were  un- 

{Continued  on  page  1353) 


Texas  Plans  Prohibitive 
Taxes  on  Bus  and  Truck 

FORT  WORxH,  TEX.,  June  9— A  keen 
fight  is  in  prospect,  before  the  forth- 
coming session  of  the  Texas  Legislature, 
over  a  tax  on  motor  trucks  engaged  in 
commercial  traffic,  and  on  buses  operated 
for  profit. 

Legislation,  levying  almost  a  prohibi- 
tive tax  on  these  two  classes  of  vehicles, 
has  been  drafted,  it  is  reported,  and  will 
be  offered  to  the  lawmaking  body. 

Steam  transportation  lines  are  said  to 
be  behind  the  move,  which,  if  successful, 
will  stop  the  use  of  the  trucks  for  freight 
carrying  between  towns  and  drive  out 
the  buses,  insofar  as  passenger  travel  is 
concerned. 

In  the  last  year,  each  of  these  has 
gained  in  popularity  and  in  general  use 
in  Texas, 
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Big  June  Schedule 

Operating  at  Full  Speed  to  Meet 

Demand — No    Reserve 

Stocks  Accumulated 

By  JAMES  DALTON 
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NEW  YORK,  June  9— Even  the 
leading  factors  in  the  production  of 
automobiles  have  been  astounded  at 
the  aggregate  output  of  252,000  pas- 
senger cars  and  trucks  in  May,  which 
exceeded  the  highest  previous  mark 
by  32,000.  This  total  may  be  enlarged 
when  complete  figures  are  available. 
All  factories  have  swung  into  June  at 
full  speed  and  are  forcing  production 
to  keep  pace  with  demand.  It  has 
been  impossible  to  accumulate  reserve 
stocks  of  passenger  cars. 

Many  Manufacturing  Problems 

Although  the  industry  naturally  is 
gratified  that  it  is  operating  at  ca- 
pacity, the  pace  is  so  swift  that  it  has 
resulted  in  many  manufacturing  prob- 
lems which  would  not  have  become 
important  with  a  somewhat  smaller 
output.  These  various  factors,  none 
of  which  is  particularly  serious  in  it- 
self, have  combined  to  increase  costs 
considerably. 

Stock  chasers,  shipments  of  parts 
by  express,  orders  by  telegraph  and 
premiums  for  raw  materials,  all  cost 
money  and  add  to  the  expense  of  turn- 
ing out  motor  vehicles  on  which  the 
profit  is  much  smaller  than  it  was  be- 
fore the  era  of  keen  competition 
forced  by  business  depression.  Prices 
of  parts  are  somewhat  stronger  be- 
cause the  parts  manufacturer,  lacking 
long  term  commitments,  has  to  buy  in 
comparatively  small  quantities  and 
pay  stiffer  prices  than  otherwise 
would  be  required. 

Many  automobiles  are  being  shipped 
from  Detroit  lacking  minor  parts. 
When  the  parts  are  received  at  the 
factories  from  the  makers,  the>  are 
shipped  by  express  to  distributors  and 
the  cars  are  equipped  in  the  service 
stations  of  dealers  and  distributors. 
By  resorting  to  this  plan  shipping  de- 
lays have  been  cut  down. 

Has  Price  Stabilization  Effect 

While  the  cumulative  effect  un- 
doubtedly has  been  to  increase  produc- 
tion costs,  it  has  had  a  stabilizing  ef- 
fect on  retail  prices  and  few  revisions 
are  in  prospect  except  perhaps  in  the 
truck  field  where  the  return  to  normal 
conditions  has  not  been  completed. 
While  there  is  no  likelihood  of  fur- 
ther recessions  in  passenger  car  prices 
it  is  equally  unlikely  that  there  will  be 
any  general  increases.  Whatever  up- 
ward trend  may  become  apparent  will 


'FLIVVERBOOB'  WINS 
IIS  A.  A,  A,  CONTEST 

WASHINGTON,  June  12— Reck- 
less and  careless  drivers  of  auto- 
mobiles are  to  be  known  as  "fliv- 
verboobs,"  according  to  the  deci- 
sion reached  by  the  judges  decid- 
ing the  American  Automobile  As- 
sociation's contest  to  pick  a  name 
describing  the  reckless  driver  in  the 
same  manner  that  "jay-walker"  de- 
scribes the  careless  pedestrian. 

The  name  was  suggested  by  F. 
B.  Simpson,  of  Cedar  Rapids,  Iowa, 
who  will  receive  the  $25  in  gold 
ofifered  as  a  prize  by  the  A.  A.  A. 
More  than  10,000  names  were  sub- 
mitted in  this  contest,  and  the  sug- 
gestions came  from  all  parts  of  the 
United  States. 


be  caused  by  the  necessity  of  return- 
ing a  profit  in  the  face  of  mounting 
manufacturing  costs. 

The  most  popular  topic  of  discus- 
sion within  the  industry  is  the  outlook 
for  the  remainder  of  the  year.  It  is 
not  to  be  denied  that  it  is  exceedingly 
bright  at  this  time.  There  is  not  the 
slightest  sign  of  a  falling  off  in  de- 
mand for  June  and  it  promises  to  be 
one  of  the  big  months  of  the  year. 

While  it  is  the  general  expectation 
that  July  will  bring  a  slowing  up  in 
sales,  the  volume  of  business  will  de- 
pend largely  upon  the  farm  market. 
There  is  every  reason  to  believe  there 
will  be  a  heavy  demand  in  the  agricul- 
tural districts  as  soon  as  the  harvest 
is  well  under  way,  which  will  be  not 
later  than  July  15  in  most  sections. 


Ford  Buys  New  Orleans 

Site  for  Assembly  Plant 

DETROIT,  June  10— Ford  Motor  Co. 
■has  closed  a  deal  for  ten  acres  of  land 
on  the  Mississippi  river,  on  the  outskirts 
of  New  Orleans,  where  an  assembly  plant 
to  build  150  cars  daily  will  be  erected. 
The  plant  will  serve  the  southern  half 
of  Louisiana,  Texas  and  a  part  of  Mis- 
sissippi. It  is  planned  later  to  develop 
the  plant  to  take  care  of  shipments  to 
Mexico  and  some  South  American  coun- 
tries. 

Edsel  Ford,  president  of  the  company, 
said  the  total  outlay  on  the  new  plant 
will  be  $400,000,  including  the  land, 
which  represents  a  valuation  of  $80,000. 
Four  hundred  men  will  be  employed  at 
the  outset. 

Freight  rates  have  an  important  part 
in  determining  the  field  to  be  covered 
by  each  assembly  branch,  Edsel  Ford 
said,  and  will  be  studied  thoroughly  be- 
fore the  final  territorial  limits  of  the 
new  assembly  plant  are  established.  In 
addition  to  the  river  frontage  of  the 
plant,  it  is  served  by  the  Illinois  Central 
railroad. 


June  15,  1922 

Bumper  Patent  Suit 
Decision  Given  Cox 

Pancoast     and     Grotenhuis     In- 
fringement Charged  by 
American  Chain  Co. 


CLEVELAND,  June  12— Judge  D.  C. 
Westenhaver  has  handed  down  a  deci- 
sion in  the  Federal  district  court  dis- 
missing the  complaint  in  the  suit  brought 
by  the  American  Chain  Co.  against  the 
Cox  Brass  Manufacturing  Co.  of  Albany, 
N.  Y.,  alleging  infringement  of  the  Pan- 
coast  and  Grotenhuis  bumper  patent  No. 
1,374,893. 

The  chain  company  announced  that  an 
appeal  would  be  carried  as  rapidly  as 
possible  to  the  United  States  Circuit 
Court  of  Appeals  at  Cincinnati. 

The  plaintiff  asked  for  an  injunction, 
contending  that  the  Pancoast  and  Groten- 
huis bumper  made  by  the  defendant 
under  its  patent  No.  1,371,605  was  an 
infringement  of  the  Bi-Flex  bumper  con- 
trolled by  the  chain  company  and  under 
which  licenses  had  been  issued  by  that 
company  to  several  manufacturers. 

The  defense  of  the  Cox  company  was 
based  upon  the  ground  that  the  Pan- 
coast  and  Grotenhuis  patent  was  invalid 
for  want  of  an  invention;  that  it  was 
invalid  because  it  contained  a  needless 
multiplicity  of  nebulous  and  indefinite 
claims  calculated  to  mislead  and  deceive 
the  public  and  that  the  invention  was  sole 
and  not  joint. 

This  contention  was  upheld  in  part 
by  Judge  Westenhaver,  but  the  chain 
company  contends  that  inasmuch  as 
there  existed  for  many  years  a  widely 
recognized  need  for  a  device  perform- 
ing the  functions  and  giving  the  pro- 
tection of  a  centrally  broadened  bumper 
and  engineers  and  manufacturers  tried 
unsuccessfully  to  solve  the  problem,  the 
working  out  of  a  practical  device  like 
the  Bi-Flex  bumper,  which  was  widely 
adopted  by  licensees  and  competitors  was 
not  an  obvious  slip,  but  involved  study, 
experiment,  intuition  and  genius,  which 
amounts  to  invention. 


Goodyear  Workers  Ask 

for  Increased  Wages 

AKRON,  June  12 — Following  volun- 
tary 10  per  cent  wage  and  salary  in- 
creases granted  to  employees  of  the  Fire- 
stone Tire  &  Rubber  Co.,  the  house  and 
senate  of  the  Goodyear  industrial  assem- 
bly, composed  of  men  elected  from  the 
ranks  of  labor  by  their  fellow  workers 
under  the.  Goodyear  plan  of  democratiz- 
ing industry,  have  unanimously  adopted 
resolutions  asking  the  company  to  grant 
a  12%  per  cent  salary  increase  and  10 
per  cent  wage  increase,  effective  June  15. 

So  far  the  company  has  taken  no  offi- 
cial cognizance  of  the  resolution  pre- 
sented by  the  industrial  legislators  to 
Vice-President  and  Factory  Manager 
Paul  W.  Litchfield,  and  no  announcement 
has  been  made  as  to  whether  the  company 
contemplates  any  wage  adjustments. 
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Lists  8  Companies 
in  Plan  for  Merger 


Two   Not   Heretofore  Mentioned 

Are  Announced  by  Associated 

Motor  Industries 


LOUISVILLE,  KY.,  June  12— Plans 
for  an  annual  manufacture  of  15,000 
automobiles  and  40,000  wagons  at  the 
Kentucky  Wagon  Manufacturing  Co.'s 
plant  were  disclosed  Saturday  when 
James  R.  Duflfin,  attorney  for  the  com- 
pany, asked  until  June  26  to  file  a  re- 
sponse to  bankruptcy  proceedings  against 
the  company  instituted  in  the  Federal 
district  court. 

The  Kentucky  Wagon  company  is  one 
of  the  eight  concerns  which  will  become 
a  part  of  the  Associated  Motor  Indus- 
tries, it  was  stated. 

Helm  Bruce,  attorney  for  L.  B.  Lewis, 
who  holds  a  claim  in  the  state  court  for 
$55,000  against  the  company,  objected 
to  the  continuance  which  was  sought 
from  Judge  Walter  Evans  pending  a  re- 
organization of  the  company's  affairs. 
Bruce  stated  that  his  client  did  not  wish 
to  enter  the  consolidation. 

Injunction  Previously  Sought 

Several  weeks  ago  the  Federal  court 
was  asked  for  an  injunction  against 
the  state  court,  asking  that  further  ac- 
tion against  the  Kentucky  Wagon  com- 
pany be  deferred  until  it  had  time  to  for- 
mulate  plans.  No  objection  to  the  con- 
tinuance was  made  by  D.  A.  Sachs,  Jr., 
or  Emile  Steinfield,  attorneys  for  the 
petitioning  creditors. 

Details  of  the  Associated  Motor  In- 
dustries financing  are  contained  in  a 
circular  issued  by  the  Union  Trust  Co. 
of  Chicago,  to  advertise  a  $6,000,000  issue 
of  the  company's  bonds.  The  bond  issue 
is  to  be  of  first  mortgage  10  year  gold 
bonds,  paying  7%  per  cent  to  be  retired 
from  a  sinking  fund  for  which  provision 
is  made. 

The  companies  named  as  having  been 
consolidated,  in  addition  to  the  Kentucky 
Wagon  Manufacturing  Co.,  are  the  Na- 
tional Motor  Car  &  Vehicle  Corp.  of  In- 
dianapolis, the  Traffic  Motor  Truck  Corp. 
of  St.  Louis,  the  Recording  &  Computing 
Machines  Co.  of  Dayton,  the  Covert  Gear 
Co.  of  Lockport,  N.  Y.;  the  Jackson  Mo- 
tor Corp.  of  Jackson,  Mich.;  the  Saprinaw 
Sheet  Metal  Works  of  Saginaw,  Mich., 
and  the  M  &  T  Corp  of  Boston.  The  As- 
sociated Motor  Industries  was  incorpo- 
rated in  September,   1921,   in  Delaware. 

"National"  to  Be  Used  for  Cars 

The  consolidated  company  will  manu- 
facture a  line  of  passenger  automobiles, 
it  is  stated,  consisting  of  "fours,  sixes 
and  de  luxe  sixes"  under  the  trade  name 
"National"  and  the  production  of  trucks, 
ranging  from  one  to  three  and  one-half 
tons  capacity,  under  the  trade  name 
"Traffic  trucks." 

The  various  properties  consolidated  to 
form  the  company,  it  is  pointed  out,  per- 
mit economy  of  production  and  insure  a 
uniform  quality  in  workmanship  and  ma- 


PAPERS  SEEK  TO  KEEP 
LABOR  IN  OWN  CITIES 

PITTSBURGH,  June  12— As  an 
indication  of  the  present  shortage 
of  skilled  labor,  the  Standard  Mo- 
tor Car  Co.  reports  that  newspapers 
in  several  cities,  which  were  re- 
quested to  run  advertisements  call- 
ing for  high  class  workmen  who 
specialize  in  automobile  body  and 
engine  work,  declined  the  copy  on 
the  ground  that  manufacturers  in 
their  own  towns  were  so  severely 
pressed  for  workers  that  it  would 
be  against  the  best  interests  of  their 
city  to  run  the  advertising  and 
manifestly  unfair  to  local  industry. 

The  Standard  company  is  work- 
ing overtime  in  an  attempt  to  meet 
the  demand  for  its  line. 


terial.  The  issue  of  bonds,  it  is  declared, 
is  for  the  sole  purpose  of  providing  ad- 
ditional working  capital  for  extensions 
and  betterments. 

The  bond  issue  is  to  be  secured  by  a  di- 
rect closed  first  mortgage  on  the  fixed 
assets  of  the  company.  These,  accord- 
ing to  the  circular,  amount  to  $19,816,- 
448.46  or  $2,970.61  for  each  $1,000  bond 
to  be  issued.  This  includes  current  assets 
of  $1,682.26  for  each  $1,000  bond,  it  is 
said,  and  land,  buildings  and  machinery 
of  $1,288.35  for  each  $1,000  bond. 

Provision  is  made  for  the  retirement 
of  the  bonds  by  a  clause  in  the  trust  deed 
stipulating  that  there  must  be  an  annual 
sinking  fund  of  not  less  than  $500,000  a 
year,  which  must  be  applied  solely  to 
the  redemption  of  the  first  mortgage 
bonds.  The  issue  is  to  be  dated  June  15, 
1922,  and  is  expected  to  be  ready  for 
delivery  June  20. 

Jackson  and  Traffic  Assets  Transferred 

NEW  YORK,  June  12— Announcement 
at  Louisville  of  the  companies  which  are 
to  be  included  in  Associated  Motors  oc- 
casioned little  surprise  here.  Only  two 
of  them  have  not  been  previously  men- 
tioned in  this  connection.  They  are  the 
Saginaw  Metal  Works  and  the  M  &  T 
Corp.  of  Boston. 

The  only  corporations  whose  assets 
have  been  actually  transferred  up  to 
this  time  are  the  Jackson  Motor  Corp. 
and  the  Traffic  Motor  Truck  Corp. 

Stockholders  of  the  National  Motor 
Car  &  Vehicle  Corp.  will  hold  a  special 
meeting  in  this  city  next  week  to  deter- 
mine whether  to  accept  the  offer  of  As- 
sociated Motor  Industries. 

It  has  been  understood  that  several 
other  companies  would  be  taken  into 
the  merger,  and  a  large  number  have 
been  mentioned  in  this  connection. 


10  PER  CENT  NEW  OWNERS 

SYRACUSE,  June  12— The  Franklin 
Automobile  Co.  reports  that  a  notable 
feature  of  its  business  is  the  number 
of  cars  being  delivered  to  persons  who 
are  buying  a  car  for  the  first  time.  The 
proportion  runs  as  high  as  10  per  cent. 


Fisher  Body  to  Pay 
$1,000,000  Divitlends 


Payment   Includes    8     Per    Cent 
Accrued  in  Addition  to  Reg- 
ular Quarterly  2  Per  Cent 

CLEVELAND,  June  12— With  business 
transacted  in  the  first  year  of  opera- 
tions exceeding  the  predictions  of  offi- 
cers of  the  corporation,  the  Fisher  Body 
Ohio  Co.  is  about  to  forward  to  pre- 
ferred stockholders  dividends  ag^egat- 
ing  $1,000,000. 

The  big  distribution  is  to  be  made  July 
1  as  a  result  of  the  action  of  directors 
in  declaring  an  8  per  cent  back  dividend 
in  addition  to  the  regular  dividend  of  2 
per  cent  for  the  quarter  ending  June  .30. 

The  fiscal  year  of  the  company  ended 
May  1,  and  the  annual  earnings  are  now 
running  at  the  rate  of  $22,000,000  to  $24,- 
000,000. 

The  company  is  now  delivering  from 
the  plant  S20  bodies  a  day,  and  of  these 
270  are  closed. 

The  dividend  that  is  going  to  pre- 
ferred stockholders  on  July  1  is  in  ac- 
cordance with  the  promise  of  the  parent 
company  to  clean  up  the  dividends  that 
accrued  pending  the  time  the  Cleveland 
plant  was  getting  under  way. 

Good  Chandler  Reports 

F.  C.  Chandler,  president  of  the  Chand- 
ler Motor  Car  Co.,  after  directors  of  the 
corporation  had  met  in  quarterly  session, 
stated  that  business  for  the  five  months 
ending  May  31,  indicates  that  the  full 
year's  dividend  requirements  of  $6  a 
share  will  be  covered  by  the  first  half's 
earnings. 

At  the  White  Co.  plant  more  than  3000 
men  are  employed,  compared  to  2000 
at  the  beginning  of  the  year.  Walter 
C.  White,  president,  stated  that  orders 
in  May  exceeded  the  one  thousand  mark, 
and  deliveries  showed  a  substantial  in- 
cr  ^ase  over  April,  with  every  indication 
of  a  total  business  for  the  year  of  ap- 
proximately 9000  trucks. 

The  earnings  for  the  past  two  months 
has  been  at  a  rate  more  than  sufficient 
to  meet  the  regular  dividend  require- 
ments. Loans  have  been  cut  down  to 
$1,700,000,  with  no  customers'  notes  dis- 
counted, as  a.<?ainst  $3,600,000  on  Dec. 
31,  1921,  and  cash  has  increased  in  the 
same  period  over  $1,250,000. 

The  company  has  declared  the  regu- 
lar quarterly  di\ndend  of  $1  per  share 
payable  June  20  to  stockholders  of  record 
at  the  close  of  business  June  20. 


CONSIDER  BUYING   PARENTI 

YOUNGSTOWN,  OHIO,  June  12— 
Western  Pennsylvania  stockholders  of 
Parenti  Motor  Co.  at  an  initial  meeting 
at  Sharon,  Pa.,  gathered  the  nucleus  of 
a  fund  to  be  used  to  buy  and  operate 
the  company's  Buflfalo  plant.  The  Par- 
enti Motor  Co.  is  in  receivership.  A  fur- 
ther meeting  of  stockholders  to  promote 
the  purchase  project  will  be  called  for 
Buffalo. 
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Conservatism  Urged 
At  N.A.C.C.  Meeting 

Colonel  Clifton,  Re-elected  Presi- 
dent, Sounds  Note  of  Warn- 
ing to  Members 


NEW  YORK,  June  12— A  note  of 
warning  that  this  is  a  time  for  con- 
servative thinking  and  planning  in  the 
automotive  industry  was  sounded  by 
Colonel  Charles  Clifton,  president  of 
the  National  Automobile  Chamber  of 
Commerce,  at  the  annual  members'  meet- 
ing held  last  week.  His  address  made  a 
deep  impression  on  the  100  or  more  manu- 
facturers who  heard  him,  and  many  of 
them  declared  their  views  coincided  with 
those  of  Colonel  Clifton. 

In  his  address,  Colonel  Clifton  called 
attention  to  production  figures  covering 
a  10  year  period  and  used  them  to  dem- 
onstrate there  has  been  a  very  definite 
-trend  in  production  and  sales  in  cer- 
tain quarters  of  the  year.  He  showed 
that  the  present  unprecedented  produc- 
tion merely  is  taking  care  of  the  demand 
which  was  dammed  up  during  the  depres- 
sion of  last  year,  together  with  the  nor- 
mal return  this  year.  He  called  attention 
to  the  statement  made  recently  in  Auto- 
motive Industries  that  sales  at  this  time 
are  no  larger  than  they  would  have  been 
if  there  had  been  no  war. 

Sees  Normal  Curve  Rest  of  Year 

If  this  contention  is  true,  Colonel  Clif- 
ton said,  there  should  be  a  normal  sales 
curve  for  the  remainder  of  this  year 
Tvith  the  usual  seasonal  decline  begin- 
ning about  July  1.  Business  is  so  good 
that  it  preaches  conservatism,  he  de- 
clared. Retail  demand  rises  from  three 
to  six  months  in  advance  of  production, 
and  the  curve  of  retail  sales  declines 
about  the  same  length  of  time  ahead  of 
production. 

Colonel  Clifton  said  that  the  last  six 
months  of  the  year  probably  would  be 
"better  than  the  seasonal  curve  might 
indicate  because  of  increasing  demand 
for  closed  jobs  which  is  heavier  in  the 
fall  than  at  any  other  time  of  the  year. 

Asserting  that  he  would  rot  sell  the 
automotive  industry  short  at  any  time 
or  under  any  circumstances.  Colonel  Clif- 
ton said  he  believed  this  was  a  time  for 
conservative  planning  and  thinking  so 
that  the  manufacturers  might  not  get 
into  a  position  which  would  be  harmful 
to  themselves,  their  suppliers  and  their 
dealers. 

Members  Enthusiastic 

The  members  who  attended  the  meet- 
ing were  enthusiastic  about  business  con- 
ditions and  were  virtually  unanimous  in 
asserting  that  their  factories  were  op- 
erating at  capacity.  There  was  consid- 
erable discussion  concerning  the  outlook 
for  the  remainder  of  the  year,  and  it 
was  generally  believed  that,  while  a  sea- 
sonal mid-summer  decline  is  probable, 
there  will  be  nothing  in  the  nature  of  a 
slump  and  that  the  last  half  of  the  year 
will  be  considerably  better  than  the  3ame 
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period  of  1921,  when  production  aggre- 
gated about  850,000. 

Considerable  attention  was  given  to 
reports  on  retail  sales  of  automotive 
products  in  practically  all  sections  of 
the  country,  and  much  gratification  was 
expressed  over  the  fact  that  reports  from 
North  Dakota  and  South  Dakota  were 
optimistic  for  the  first  time  in  20  months. 

Julius  H.  Barnes,  president  of  the 
Chamber  of  Commerce  of  the  United 
States,  who  also  spoke,  predicted  prompt 
revival  of  business  with  a  resulting  in- 
crease in  motor  transport.  He  cited  as 
one  reason  why  the  United  States  can 
invest  so  heavily  in  motor  vehicles  the 
fact  that  the  average  American  family 
has  to  pay  out  only  40  per  cent  of  its 
income  for  food,  as  compared  with  60 
per  cent  paid  by  the  average  European. 
He  Spoke  of  Conditions  in  Russia 

"If  in  America  the  otherwise  necessary 
expansion  of  railroads  has  been  checked 
and  replaced  by  the  development  of  mo- 
tor transport,  and  if  in  the  test  of  com- 
petition motor  transport  justifies  itself 
against  the  steam  railroad  in  new  areas," 
he  declared,  "then  Russia  with  its  200,- 
000,000  people  and  its  vast  distances  and 
its  scanty  railroad  lines,  offers  a  great 
field  for  motor  development." 

The  members  voted  for  a  continuance 
of  all  the  activities  which  the  N.  A.  C.  C. 
has  carried  on,  notwithstanding  the  fact 
that  it  may  mean  further  inroads  upon 
the  surplus  in  the  treasury  of  the  or- 
ganization. There  was  a  heavy  deficit 
last  year. 

The  following  directors,  whose  turns 
had  expired,  were  re-elected:  Roy  D. 
Chapin  (Hudson),  C.  C.  Hanch  (Lex- 
ington), J.  Walter  Drake  (Hupp),  H.  H. 
Rice  (Cadillac)  and  John  N.  Willys  (Wil- 
lys-Overland) . 

Clifton  Re-elected  President 

At  the  subsequent  organization  meet- 
ing of  the  directors,  Colonel  Clifton  was 
unanimously  re-elected  for  another  term 
as  president.  Other  officers  elected  were: 
vice-president,  Roy  D.  Chapin;  second 
vice-president  for  passenger  car  divi- 
sion, C.  C.  Hanch;  second  vice-president 
for  motor  truck  division,  Windsor  T. 
White;  secretary,  A.  J.  Brosseau;  treas- 
urer, H.  H.  Rice;  general  manager,  Al- 
fred Reeves. 

The  motor  truck  members  held  a  meet- 
ing of  their  own  in  the  afternoon  at 
which  they  listened  to  a  discussion  of 
problems  peculiar  to  their  own  field.  The 
principal  speaKer  was  Daniel  L.  Turner, 
consulting  engineer  of  the  Transit  Com- 
mission of  New  York  City,  who  dis- 
cussed "The  Auto  Bus  in  the  New  York 
Transit  Plan." 


GOODYEAR  ABSORBS  WAR  TAX 

NEW  YORK,  June  9— (Joodyear  Tire 
&  Rubber  Co.  announces  a  reduction  of 
5  per  cent  on  tires  to  its  dealers.  While 
prices  hereafter  will  be  quoted  to  the 
consumer  at  net,  the  dealer  will  continue 
to  pay  the  old  5  per  cent  war  tax,  but 
this  will  be  offset  by  the  reduction  of 
that  amount  allowed  by  the  company. 
This  means  virtually  that  the  company 
is  absorbing  the  tax. 


June  15,  1922 

Tire  Surplus  Danger 
Seen  by  Firestone 

Executive   Declares    That    Sched- 
ules Now  Maintained  Indi- 
cate Over-Production 


AKRON,  June  12— Despite  the  fact 
that  the  current  demand  for  automobile 
tires  is  unprecedented  in  the  history  of 
the  automotive  industry,  tire  companies 
in  Akron  have  surged  ahead  to  produc- 
tion records  which  forbode  another  tire 
surplus  and  which  indicate  an  actual  pres- 
ent over-production,  according  to  Presi- 
dent Harvey  S.  Firestone  of  the  Fire- 
stone Tire  &  Rubber  Co. 

In  reviewing  the  present  tire  situation, 
Firestone  says: 

Our  information  shows  that  there  is  a  large 
overproduction  in  tires  now  in  many  sizes  and 
types.  In  fact  the  demand  all  along  the  line 
has  hardly  kept  pace  with  production,  and  as 
a  consequence  a  surplus  has  been  piling  up. 

It  is  expected  that  the  usual  increase  in 
trade  sales  during  the  coming  summer  months 
will  absorb  this  surplus,  and  I  hope  this  will 
enable  the  rubber  industry  to  maintain  its 
present  production  schedule  late  into  the 
autumn  months. 

We  have  no  plans  at  present  for  a  Fire- 
stone increase  in  production  and  therefore  we 
are  not  hiring  additional  help.  The  demand 
for  original  equipment  from  automobile  manu- 
facturers is  the  chief  cause  of  the  present 
high  point  of  tire  production  in  Akron. 
Whether  this  demand  will  be  maintained  is 
uncertain.  As  far  as  I  can  see  there  is 
nothing  in  sight  to  warrant  the  belief  that 
the  tire  industry  will  go  much  beyond  its 
present  production  this  year. 

Has  Been  One  of  Greatest  Years 

Firestone's  warning  comes  in  the  face 
of  one  of  the  greatest  booms  the  tire 
industry  has  known,  not  even  excepting 
the  then  unprecedented  spurt  of  early 
1920.  Every  tire  company  in  the  city 
is  producing  to  its  limit  and  is  crying 
for  more  men,  advertising  for  them  in 
other  cities  and  boosting  wages  as  an 
added   attraction. 

Tire  output  has  been  over  85,000  a 
day  now  for  more  than  six  weeks  and 
is  steadily  increasing.  Firestone  is  run- 
ning bet^veen  24,000  and  25,000  a  day, 
and  Goodyear  has  climbed  to  26,000  a 
day.  Unofficially  it  is  said  that  Goodyear 
is  considering  a  temporary  production  of 
nearly  30,000  a  day,  provided  men  are 
available,  in  order  to  catch  up  with  or- 
ders and  to  replenish  its  exhausted  fin- 
ished  goods   inventory. 

There  are  several  manufacturers,  how- 
ever, who  agree  with  Firestone  that  the 
possibilities  of  another  huge  tire  sur- 
plus are  increasing. 


AMERICAN  BOSCH  SALES  DRIVE 

SPRINGFIELD,  MASS.,  June  12— 
Branch  managers  of  the  American  Bosch 
Magneto  Corp.  decided  at  a  convention  at 
the  factory  that  with  business  conditions 
rapidly  impro\nng  a  vigorous  and  intensi- 
fied sales  drive  should  be  made  immedi- 
ately with  the  idea  of  taking  full  advan- 
tage of  increasing  sales  possibilities. 


June  15,  1922 

Finance  Companies 
Take  Up  Zone  Plan 

Plan  Discussed  at  Convention  to 
Have  Eight  Sections  Through- 
out Country 


INDIANAPOLIS,  June  9— Among  the 
projects  discussed  at  the  morning  ses- 
sion of  the  National  Association  of  Au- 
tomobile Finance  Companies,  which  has 
been  in  convention  here,  was  the  dis- 
tricting of  the  country  into  eight  sec- 
tions and  the  holding  of  sectional  meet- 
ings to  take  up  matters  affectfng  the 
districts  and  the  national  association.  At 
present  the  organization  membership  is 
confined  to  state  and  local  associations, 
with  headquarters  in  the  principal  cities. 
The  plan  for  the  district  division  went 
over  to  be  acted  upon  at  subsequent 
meetings  and  for  consideration  by  the 
board  of  directors  at  conferences,  the 
first  of  which  will  be  held  in  Pittsburg^h 
in  October. 

First  Convention  Held 

The  convention,  which  was  the  first 
held  by  the  organization,  brought  to- 
gether 150  representatives  Whose  com- 
panies in  1921  carried  on  a  billion  dol- 
lars' worth  of  automobile  financing.  The 
attendance  did  not  represent  the  total 
strength  of  the  organization,  for  sev- 
eral of  the  largest  companies  which  are 
members  had  no  delegations,  and  their 
business  was  not  accounted  for  in  the 
statistics  gathered. 

According  to  President  Fred  A.  Weber, 
Jr.,  the  national  character  of  the  au- 
tomobile necessitated  the  organization  of 
the  association  last  fall.  It  was  found 
necessary  to  have  at  some  central  point 
a  medium  for  gathering  complete  reports 
of  every  financing  negotiation  of  auto- 
mobiles and  motor  trucks  in  order  to 
offer  fullest  protection  to  the  companies 
issuing  finance  paper,  and  for  the  ad- 
vancement of  the  interests  of  the  men 
in  the  automotive  industry  who  look  to 
such  financing  from  these  companies. 

A  movement  toward  educational  cam- 
paigns and  active  work  to  show  the  need 
of  more  uniform  state  laws  governing 
finance  operations  was  considered  favor- 
ably by  the  convention  in  its  endeavor  to 
provide  in  the  future  the  most  depend- 
able sort  of  service  to  the  automotive  in- 
dustry, and  to  simplify  the  business  of 
companies  which  are  operating  over  wide 
areas. 

Safeguarding  Business 

Reports  and  statistics  show  that  from 
50  per  cent  to  75  per  cent  of  the  over- 
head of  all  the  finance  companies  in 
the  association  is  devoted  to  the  credit 
and  collections  department  in  the  ef- 
fort to  throw  the  strongest  safeguards 
around  the  business.  Because  of.  this  ac- 
tive effort  to  establish  the  business  more 
soundly  and  to  show  its  solidity,  the 
finance  companies  have  been  able  to  show 
banks  that  there  is  no  longer  undue  risk 
from  such  automobile  paper  when  issued 
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by  reputable  finance  houses  that  follow 
the  tenets  of  the  association. 

At  the  close  of  the  afternoon  session 
C.  A.  Vane,  general  manager  of  the 
National  Automobile  Dealers  Associa- 
tion, told  of  the  active  interest  of  the 
dealers  in  the  future  welfare  of  the 
finance  companies  and  the  desire  of  his 
organization  to  co-operate  to  the  fullest 
degree  possible  for  the  best  interests 
of  both  the  organizations  and  their  mem- 
bers. 

During  the  day  the  Indiana  Finance 
Association,  which  acted  as  host,  held 
its  meeting  and  elected  the  following  of- 
ficers for  the  year  President,  Frank  A. 
Fisher,  Indianapolis;  vice-president,  C. 
H.  Stratton,  Sullivan;  Roy  Myers,  Evans- 
ville;  F.  A.  Shively,  Lafayette;  Edmund 
Bittler,  Fort  Wayne;  secretary,  Joe 
Twitty,  Indianapolis,  and  treasurer,  Ben 
Sagalowsky,   Indianapolis. 

The  banquet  in  the  evening  was  ad- 
dressed by  Weber,  Walter  E.  Heller,  first 
vice-president,  of  Chicago;  S.  S.  Strat- 
ton, president  of  the  Commercial  Ac- 
ceptance Trust;  Henry  Warrum,  presi- 
dent. National  Auto  Insurance,  and  ex- 
Mayor   Charles  A,  Bookwalter. 
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May  Lose  Dealers'  Plates 

as  Result  of  Speed  Trip 

NEW  YORK,  June  12— A  new  obstacle 
for  motor  car  manufacturers  who  seek 
to  establish  endurance  and  speed  records 
in  this  state  has  arisen  as  the  result  of 
the  announcement  by  the  Wills-Sainte 
Clair  Co.  that  one  of  its  cars  had  been 
driven  to  Montreal  and  back,  a  distance 
of  804  miles,  in  19  hours  and  50  minutes, 
an  average  of  slightly  more  than  40  miles 
an  hour. 

Bert  Lord,  director  of  the  New  York 
State  Motor  Vehicle  Bureau,  has  sent  a 
letter  to  the  Wills-Sainte  Clair  Co.  ask- 
ing it  to  show  cause  why  its  right  to  oper- 
ate cars  under  dealers'  plates  should  not 
be  revoked.  He  pointed  out  that  the  state's 
motor  vehicle  law  stated  that  "a  rate  of 
speed  in  excess  of  30  miles  an  hour  for 
a  distance  of  one  quarter  of  a  mile  shall 
be  presumptive  evidence  of  driving  at  a 
rate  of  speed  which  is  not  careful  and 
prudent."  Lord's  letter  declares  the 
Wills-Sainte  Clair  test  "a  flagrant  vio- 
lation of  the  state  law." 

The  car  was  driven  on  this  trip  to 
Montreal  and  back  by  B.  E.  Smith,  who  is 
connected  with  the  Fisk  Tire  Co.  in  this 
city. 


PACKARD  IGNITION  ENJOINED 

NEW  YORK,  June  12— Judge  Hough 
in  the  Federal  District  Court,  with  the 
consent  of  the  Packard  Ignition  &  Elec- 
tric Co.,  Inc.,  defendants  in  a  suit;  insti- 
tuted by  the  Connecticut  Telephone  & 
Electric  Co.,  granted  the  plaintiff  a  per- 
petual injunction  restraining  the  defen- 
dant corporation  from  further  selling 
Breaker  plate.  It  was  contended  in  the 
complaint  originally  filed  by  the  plain- 
tiff that  the  sale  of  this  material  by 
the  plaintiff  was  an  infringement  on  the 
patent. 


8,770  Trucks  Ready 
To  Be  Dumped  Here 

Pending   Legislation   Halts    Ship- 
ments   of    American-Made 
Vehicles  from  Europe 

PARIS,  June  10  (By  cable)  :— 
There  is  a  total  of  approximately  7000 
American  made  army  trucks  in  France, 
which  will  be  dumped  on  the  American 
market,  at  prices  far  under  the  regu- 
lar list,  as  soon  as  they  can  be  recon- 
ditioned and  shipped  back  to  the 
United  States.  Of  this  number  ap- 
proximately 50  per  cent  are  now  serv- 
iceable and  will  need  no  recondition- 
ing. 

In  addition  to  the  7000  in  France 
there  are  1770  trucks  in  the  hands  of 
dealers  in  England  according  to  the 
British  Liquidation  and  Disposal 
Board,  which  still  remain  to  be  sold, 
and  which  it  is  expected  will  be  re- 
turned to  the  United  States  to  compete 
with  new  trucks. 

Because  of  the  pending  legislation 
in  Congress  at  Washington,  shippers 
are  withholding  immediate  shipment 
for  fear  that  the  90  per  cent  re-import 
tax  might  be  imposed  before  the  ship- 
ments can  reach  the  United  States. 

Expect  Facts  to  Aid  Graham  Bill 

WASHINGTON,  June  12— The  an- 
nouncement that  there  is  a  total  of  ap- 
proximately 8770  trucks  in  Europe  avail- 
able for  re-import  to  the  United  States, 
it  is  expected,  will  effect  the  needed  pas- 
sage of  the  Graham  resolution  (HJ  183), 
introduced  in  Congress  at  the  request  of 
automobile  dealers,  and  which  will,  it  is 
declared,  prevent  the  dumping  of  war 
trucks  and  passenger  cars  into  the  United 
States  by  imposing  a  90  per  cent  re- 
import tax  on  all  automotive  vehicles 
returned  to  this  country. 

Opinion  has  been  expressed  by  mem- 
bers of  the  Senate  finance  committee 
who  must  pass  on  the  measure  that  there 
is  no  real  need  for  the  passage  of  the 
Graham  anti-dumping  bill.  The  state- 
ment was  made  before  the  House  Com- 
mittee by  the  automobile  dealers  that 
there  were  approximately  5000  trucks 
abroad  which  could  be  brought  back  into 
this  country  and  sold,  even  with  the  re- 
turn freight  added,  at  considerably  under 
the  market,  thus  demori.lizing  the  United 
States  trade. 


BIG  INCREASE  BY  BUDA 

CHICAGO,  June  13— The  Buda  Co.  re- 
ports that  since  last  December  its  in- 
crease in  business  has  been  over  700  per 
cent,  covering  the  matter  of  releases 
secured  for  engines  for  truck  sen-ice. 
Within  the  last  60  days  there  has  been 
a  great  volume  of  releases  of  engines 
for  the  larger  capacity  trucks,  an  indi- 
cation of  improvement  in  general  busi- 
ness conditions.  The  releases  are  com- 
ing from  all  parts  of  the  country. 


1350 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Covers  67.38  Miles 
on  Gallon  of  Benzol 


Citroen  Successful  Competitor  in 

Le  Mans  Test— Breaks  All 

Previous  Records 


PARIS,  May  30  (By  Mail)— AW  fuel 
consumption  records  were  broken  at  the 
Le  Mans  trials  when  a  four-cylinder 
four-passenger  Citroen,  weighing  com- 
plete 2485  lb.,  covered  a  distance  of  100.4 
miles  on  an  allowance  of  1.49  gallons  of 
fuel,  this  being  at  the  rate  of  67.38  miles 
to  the  American  gallon.  During  this  per- 
formance the  speed  never  fell  below  25 
miles  an  hour.  A  similar  Citroen  got 
second  prize  by  covering  99.9  miles  on 
the  same  quantity  of  gasoline,  or  at  the 
rate  of  67.04  miles  to  the  gallon.  Both 
cars  used  straight  benzol  and  were 
equipped  with  the   Solex  carbureter. 

The  severity  of  the  trials  at  Le  Mans 
reduced  the  number  of  competitors,  only 
twelve  cars  facing  the  starter.  Unlike 
previous  years,  a  minimum  average  speed 
had  to  be  maintained  throughout  the 
competition  and  the  amount  of  oil  con- 
sumed had  not  to  exceed  7  per  cent  of 
the  gasoline  allowance  expressed  in 
cubic  centimeters.  This  was  done  in 
order  to  prevent  competitors  getting  a 
low  gasoline  consumption  at  the  expense 
of  their  oil  supply,  which  was  a  feature 
of  last  year's  trials. 

Little  Oil  Used 

The  winning  Citroen  used  only  three 
ounces  of  oil  to  cover  a  distance  of  65 
miles,  while  on  several  cars  the  amount 
of  oil  used  was  so  low  that  it  was  diffi- 
cult to  measure  it. 

For  this  competition  Citroen  presented 
a  new  sports  type  car  with  an  overhead 
valve,  four-cylinder  engine  of  2.67  by 
3.93  in.  bore  and  stroke,  having  a  com- 
pression of  about  85  lb.  to  the  sq.  in. 
The  valves  are  operated  by  pushrods 
from  a  camshaft  in  the  crankcase.  So 
far  as  chassis  features  are  concerned, 
this  new  model  is  practically  identical 
with  the  standard  production  of  the 
Citroen  chassis,  and  even  some  parts  of 
the  engine  are  similar  on  the  two  models. 


RADIO  VSED  TO  CARRY 
MESSAGE  OF  iV.  A.  C.  C. 

NEW  YORK,  June  12— Radio 
telephony  was  the  means  of  carry- 
ing a  story  of  the  progress  of  the 
automobile  industry  to  thousands 
in  the  radio  audience  when  Alfred 
Reeves,  general  manager  of  the 
National  Automobile  Chamber  of 
Commerce,  spoke  from  the  broad- 
casting station  WJZ  at  Newark, 
N.  J. 

He  briefly  reviewed  the  history 
of  the  automobile  industry,  spoke 
of  the  early  trials  of  manufacturers 
and  owners  and  contrasted  these 
with  the  comparative  perfection  of 
the  car  of  to-day.  He  also  called 
attention  to  the  growing  use  of 
radio  among  automobile  owners, 
both  for  commercial  purposes  and 
for  amusement. 


It  is  intended  to  get  into  production  with 
this  overhead  valve  model  at  an  early 
date. 

A  91  cu.  in.,  four-cylinder  Mathis 
captured  third  place  on  the  general  list 
with  a  consumption  equal  to  65.09  miles 
to  the  gallon.  This  car  was  handicapped 
by  the  accidental  loss  of  a  small  amount 
of  gas  at  the  start.  A  couple  of  Chenard- 
Walcker  cars,  with  183  cu.  in.  overhead 
valve  engines,  averaged  respectively 
42.23  miles  and  40.59  miles  to  the  gallon. 

The  biggest  car  in  the  competition  was 
a  sports  type  Voisin  of  274  cu.  in.  piston 
displacement,  which  came  to  a  stop  after 
covering  62.2  miles  on  an  allowance  of 
2.49  gallons.  This  car,  which  is  equipped 
with  a  Knight  type  sleeve  valve  engine, 
averaged  47%  m.p.h.  and  consumed  22 
ounces  of  lubricating  oil  before  the 
engine  stopped. 

Considered  on  a  basis  of  miles  per 
gallon,  without  any  consideration  of  fuel 
allowance  a  two-seater  67  cu.  in.  Mathis 
made  the  best  showing  by  averaging 
99.11  miles  to  the  gallon.  On  the  basis 
of  fuel  cost  per  passenger,  the  wanning 
Citroen  driven  by  Poulain  was  the  best, 
for  the  cost  of  fuel  worked  out  at  1  fr. 
61  cent  per  100  kilometers. 


RESULTS  OF  FUEL  CONSUMPTION  TEST 

Piston 

Fuel  al- 

Distance 

Miles 

Minimum 

displace- 

Weight 

lowance. 

covered. 

per 

speed, 

ment 

pounds, 

gallons 

miles 

gallon 

miles 

1.  Citroen,   Poulain..   91  in. 

2,486 

1.49 

100.4 

67.38 

25 

2.  Citroen,   Barbier. .  91  in. 

2,488 

1.49 

99.9 

67.04 

25 

3.  Mathis,    Lahms...   91  in. 

2,535 

1.51 

98.3 

65.09 

25 

4.  Chenard,  L.  Che- 

nard     183  in. 

4,207 
2,844 

2.18 
1.49 

92.07 
89.5 

42.23 
60.06 

21 
25 

5.  Citroen,  Labaume.   91  in. 

6.  Chenard,    Leonard.183  in. 

4,166 

2.18 

88.5 

40.50 

31 

7.  Mathis,   Bocchi  ...   67  in. 

1,560 

0.79 

78.3 

99.11 

22 

8.  Bignan,  Gros   122  in. 

2,863 

1.58 

67.02 

42.41 

28 

9.  Voisin,  Gauderman  274  in. 

4,651 

2.49 

62.2 

24.98 

37 

10.  Mathis,   Colliere  . .  91  in. 

2,122 

1.27 

55.56 

43.74 

25 

11.  Mathis,   Milsant  . .   45  in. 

1,199 

0.72 

53.26 

73.97 

18 
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Use  Up  Inventories 
on  Passing  Models 

Heavy   Buying    Presages   Discon- 
tinuance of  Some  Lines  Ear- 
lier Than  Anticipated 

DETROIT,  June  12— One  important 
effect  of  the  heavy  buying  in  the  early 
part  of  the  year  is  that  it  has  given 
manufacturers  an  opportunity  to  use  up 
inventories  on  models  which  they  had 
planned  to  discontinue  with  far  greater 
rapidity  than  had  been  anticipated.  As 
a  result  of  this  buying  it  is  certain  that 
the  next  three  months  will  find  announce- 
ments from  at  least  four  important  com- 
panies that  they  have  discontinued  manu- 
facturing certain  models  in  their  lines. 

Two  models  have  already  practically 
been  taken  from  the  market,  the  Scripps- 
Booth  by  General  Motors  and  the  Briscoe 
by  the  now  Earl  Motors,  Inc.  In  the  lat- 
ter there  are  only  a  few  in  the  roadster 
and  the  coupe  now  unsold,  the  phaeton 
and  sedan  having  found  ready  sale  under 
the  impetus  of  reduced  prices  and  being 
now  entirely  sold.  In  both  of  these  makes 
the  service  will  be  continued  indefinitely. 
Other  models  which  will  be  taken  from 
the  market  when  the  stock  of  material 
is  exhausted  will  also  be  serviced  indefi- 
nitely by  the  makers,  who  will  concen- 
trate their  manufacturing  facilities  on 
other  models  in  their  lines. 

The  fall  season  will  also  witness  the 
appearance  of  new  models  in  several  other 
lines;  in  one  of  these  it  will  be  a  complete 
new  line,  and  in  others,  the  presentation 
of  new  closed  models.  There  are  likely 
to  be  manufacturing  economies  empha- 
sized in  some  of  the  closed  car  bodies 
making  their  appearance,  which  will 
probably  result  in  closed  car  prices  more 
closely  approximating  those  on  open 
models. 

Large  Absorption  of  Labor 

There  has  been  a  large  absorption  of 
labor  in  the  Detroit  district  since  April 
1,  every  factory  having  added  heavily  to 
the  working  forces  employed  at  that  time. 
In  addition  to  taking  up  all  the  unem- 
ployment that  existed  in  the  city,  many 
hundreds  of  men  have  been  brought  in 
from  outside  districts,  among  these'  be- 
ing large  number  of  striking  coal  miners 
and  farm  laborers,  as  well  as  many 
skilled  mechanics  from  other  industrial 
centers. 


AUTOCAR  OPENS  NEW  BRANCH 

NEWARK,  N.  J.,  June  12— The  Auto- 
car Co.  has  opened  its  new  factory  branch 
building  in  this  city.  It  is  one  of  the 
largest  service  stations  of  its  kind  in 
the  country,  with  77,000  feet  of  floor 
space  on  the  street  level.  In  addition 
to  sales  and  service  facilities,  it  will 
provide  warehousing  space  and  a  recon- 
ditioning department  for  the  entire 
Greater  New  York  district.  The  new 
building,  which  is  located  on  Frelinghuy- 
sen  Avenue,  covers  a  city  block  with 
entrances  on  four  streets. 
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Steel  Is  Big  Factor 
in  Parts  Shortage 

Manufacturers   Keep   After   Pro- 
ducers— Plants  Expanding 
to  Meet  Demand 


DETROIT,  June  12— Timken-Detroit 
Axle  Co.  has  succeeded  in  setting  up 
most  of  the  equipment  without  which  it 
has  been  handicapped  in  meeting  the 
heavy  pressure  of  business,  and  will  be 
in  a  position  to  meet  deliveries  in  full 
within  the  month.  Night  and  day  forces 
will  be  continued  to  meet  commitments, 
and  in  the  meanwhile  the  company  will 
continue  to  apportion  its  product  so  that 
all  customers  will  be  cared  for. 

The  company  reports  difficulty  in  ob- 
taining steel  in  the  quantities  needed, 
but  is  enabled  to  meet  its  requirements 
by  keeping  vigorously  after  the  steel 
producers.  There  is  no  anxiety  over  the 
company's  coal  situation,  but  it  reports 
that  steel  men  ascribe  shortages  in  that 
market  to  the  inability  to  get  coke. 

Continental  Makes  Additions 

Continental  Motors  Corp.,  with  addi- 
tional factory  space  at  its  Muskegon 
plant  and  most  of  its  new  equipment  now 
set  up,  is  about  ready  to  enter  large 
production  on  its  single  six  engines  and 
the  several  special  models,  which  it  is 
to  make  for  other  customers,  notably 
Durant.  Quantity  production  on  the  six 
will  start  late  in  June.  The  Star  engine 
will  be  in  large  production  in  August. 
On  its  other  models  the  company  has 
been  meeting  commitments  on  a  fairly 
even  basis,  having  been  handicapped  by 
labor  shortage  temporarily. 

Aside  from  these  two  companies,  de- 
liveries of  parts  have  been  commensu- 
rate with  the  early  commitments  placed 
by  companies.  There  is  a  great  deal  of 
difficulty  in  obtaining  deliveries  of  parts 
and  materials  ordered  at  short  notice,  but 
this  is  not  due  to  any  shortage.  The 
failure  to  anticipate  requirements  in  ac- 
tual quantities  is  making  last  minute 
shortages,  but  the  only  real  shortage  is 
steel. 

There  is  no  disposition  to  make  com- 
mitments over  longer  periods,  parts  mak- 
ers report,  the  car  and  truck  makers 
holding  their  buying  for  the  most  part 
to  thirty  day  periods,  though  there  are 
a  number  of  companies  which  are  buying 
on  a  wider  time  margin. 

Commitments  Run  Lighter 

Commitments  at  this  time  for  July 
are  running  considerably  lighter  than 
for  June,  parts  makers  report,  but  this 
is  only  a  repetition  of  a  buying  condi- 
tion which  has  manifested  itself  all  year. 
Early  commitments  for  any  month  this 
year  have  been  much  lighter  than  the 
quantities  that  manufacturers  afterward 
sought.  It  may  be  possible  that  July 
manufacturing  will  drop  to  a  point  where 
the  early  commitments  will  be  sufficient. 
They  have  not  been  for  any  other  month 
to  date. 

Some  body  makers  are  complaining 
of  a  shortage  of  plate  glass,  others  de- 


LIQUIDATION  OF  WILLYS  CORP.  ASSETS 

MEANS  GOOD  FIRST  PREFERRED  RETURN 

New  York,  June  12. 

TJOLDERS  of  the  $15,000,000  in  8  per  cent  cumulative  converted  first  pre- 
*■■•  ferred  stock  of  the  WJlys  Corp.  are  likely  to  realize  a  substantial  amount 
through  the  liquidation  of  the  corporation's  holdings.  This  stock  has  prefer- 
ence as  to  assets  over  both  the  second  preferred  and  the  common  stock  and  in 
the  case  of  voluntary  liquidation  or  dissolution  the  holders  are  entitled  to  110 
and  accrued  dividends. 

When  the  petition  for  a  receivership  was  filed  the  liabilities  were  esti- 
mated at  from  $10,000,000  to  $14,000,000.  Supplemental  claims  will  increase 
them  to  about  $19,000,000. 

The  sale  of  the  corporation's  assets  promises  to  net  approximately  $2-5,- 
000,000.  It  owns  730,000  shares  of  common  stock  of  the  Willys-Overland  Vo. 
which  now  is  quoted  around  nine  on  the  stock  exchange.  This  gives  a  book 
value  of  $6,570,000.  The  Electric  Auto-Lite  division  was  sold  for  $4,700,000 
and  the  plant  at  Elizabeth,  N.  J.,  for  $5,525,000.  This  makes  a  total  of 
$16,795,000. 

The  book  value  of  the  New  Process  Gear  division  at  Syracuse  is  $2,650,000 
and  it  is  expected  to  bring  at  least  $1,500,000  when  it  is  sold.  Other  assets 
include  $1,000,000  par  value  in  Fisk  rubber  common  stock,  $1,000,000  par  value 
in  Federal  rubber  stock  and  other  securities  with  a  par  value  of  about  $3,000.- 
000.  The  total  book  value  is  about  $3,000,000.  The  corporation  has  on  hand 
about  $1,000,000  in  cash  and  approximately  $4,000,000  in  notes  and  accounts 
receivable. 

Estimating  the  liabilities  at  $19,000,000  it  will  be  seen  that  the  dividend 
on  the  first  preferred  would  approximate  around  40  per  cent. 


L 


clare  their  supply  ample.  The  situation 
in  this  market  is  declared  to  be  similar 
to  that  in  other  supply  markets,  a  mat- 
ter of  getting  commitments  in  early  and 
in  ample  quantities.  Plate  glass  deliv- 
eries are  now  on  about  a  two  months 
basis. 


Maxwell  Had  Plans 

for  Chrysler  Six 

(Continued  from  page  1344) 

from  the  National  Park  Seminary,  as  he 
had  promised  he  would  take  her  abroad 
as  soon  as  her  course  was  over. 

Directors  of  the  Maxwell  corporation 
gave  Chrysler  a  dinner  at  the  Metropoli- 
tan Club  last  night  in  recognition  of  his 
achievement  in  putting  Maxwell  back  on 
its  feet  in  so  short  a  time.  E.  R.  Tinker, 
president  of  the  Chase  Securities  Corp., 
presided  and  announced  that  Chrysler 
would  be  the  only  speaker. 

Chrysler  outlined  briefly  his  connec- 
tion with  the  Maxwell  company  since  he 
became  chairman  of  the  reorganization, 
committee  while  still  vice-president  of 
the  Willys  corporation.  He  said  he  had 
promised  the  directors  that  he  would  put 
out  a  new  model  on  which  the  profits 
would  be  from  $5  to  $15  per  car.  He 
was  somewhat  proud,  he  said,  of  the 
fact  that  40,000  of  these  new  models 
already  had  been  sold.  The  output  in 
May  was  6527  on  which  the  profit  was 
something  more  than  $100  each.  The 
June  production  will  be  not  less  than 
6400,  and  the  output  for  1923  will  be  at 
least  100,000. 

Chrysler  said  he  had  been  asked  fre- 
quently whether  he  would  remain  with 
the  Maxwell  company.  He  answered  it 
by  declaring  that  the  Maxwell  directors 
had  stood  by  him  and  that  he  would  stand 
by  them. 


Durant  High  Bidder 
For  Elizabeth  Plant 

{Continued  from  page  1344) 

Whether  or  not  the  sale  is  to  be  con- 
finned  will  be  determined  in  Federal 
court  at  Trenton,  Monday.  If  it  is  con- 
firmed and  the  property  goes  to  Durant, 
he  will  sell  a  considerable  portion  of  it 
including  24  lots  of  machiner>'  inven- 
toried at  $2  340,000,  a  baseball  park  val- 
ued at  $72,719  and  a  garage  with  book 
value  of  $50,000. 

If  this  property  brings  its  inventoried 
value,  the  plant  will  actually  cost  Durant 
only  $3,062,281,  which  was  less  than  he 
offerod  for  it  at  private  sale.  It  can  be 
said  that  Durant  proposes  to  make  no 
use  of  the  rights  and  designs  for  the 
Chrysler  six,  which  was  to  have  been 
built  in  the  Elizabeth  factory. 

If  the  sale  is  confirmed,  the  plant  will 
be  equipped  as  rapidly  as  possible  for 
the  assembling  of  500  Star  cars  a  day. 
This  will  not  take  more  than  60  days 
and  every  effort  will  be  made  to  shorten 
this  period.  The  factor^'  was  designed 
in  14  units,  each  of  which  will  provide 
an  assembly  chain.  These  assembling 
facilities  will  be  installed  in  units  as 
speedily  as  possible. 

F.  W.  Hohensee,  president  of  the  Dur- 
ant Motor  Car  Co.  of  New  York  and 
chief  engineer  for  the  Durant  plants  at 
Long  Island  City,  Lansing  and  Toronto- 
will  be  in  charge  of  Star  production.  It 
is  probable  the  Elizabeth  plant  will  be 
operated  by  a  new  subsidiary  to  be  known 
as  the  Durant  Motor  Car  Co.  of  New 
Jersey.  This  company  has  not  yet  been 
incorporated.  Star  Motors,  Inc.,  will  be 
solely  a  sales  company  to  which  Durant 
Motors  has  contracted  to  deliver  the  com- 
plete Star  car. 
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Men  of  the  Industry  and  What  They  Are  Doing 


McConnell   Touring   Country 

D.  A.  McConnell,  president  of  the 
Klaxon  Co.,  Newark,  is  makinjc  an  ex- 
tensive trip  through  the  counti-y,  calling 
on  Klaxon  distributors  in  the  South, 
Middle  West  and  on  the  Pacific  Coast. 
He  is  not  expected  to  return  to  the  fac- 
tory until  about  July  1. 

Dumaine,  Mack  Trucks  Director 

F.  C.  Dumaine,  treasurer  of  the  Amos- 
keag  Manufacturing  Co.,  has  been  elected 
a  director  of  Mack  Trucks,  Inc.,  succeed- 
ing E.  R.  Hewitt,  resigned. 

Peck  Directs  Traffic   Sales 

Charles  C.  Peck,  Jr.,  has  been  ap- 
pointed general  sales  manager  of  the 
Traffic  Motor  Truck  Corp.  He  has  been 
with  the  Traffic  organization  for  over 
three  years,  first  acting  as  manager  of 
the  New  Business  Department,  then  as 
assistant  general  sales  manager. 

A.  M.  Dean  Joins  Rubay  Co. 

A.  M.  Dean,  connected  with  the  Tem- 
plar Motors  Co.  as  chief  engineer  since 
its  inception,  has  become  associated  with 
the  Rubay  Co.,  Cleveland,  in  the  same 
capacity  in  the  production  of  a  chassis 
for  tovni  cars  exclusively.  No  phaeton 
models  are  contemplated  by  the  company. 

Kiefer  Service  Manager  of  Buda 

W.  C.  Kiefer  has  been  promoted  to  the 
office  of  service  manager  of  the  engine 
division  of  the  Buda  Co.,  succeeding  R. 
A.  Kiken,  vv^ho  has  resigned  to  join  the 
Motive  Parts  Co.  of  America,  Inc.,  Chi- 
cago, as  sales  manager.  Kiefer  has  been 
with  the  Buda  company  for  seven  years, 
and  for  some  time  has  been  acting  as 
assistant   service   manager. 

C.  L.  Heyniger  Transferred 

C.  L.  Heyniger,  formerly  an  assistant 
to  Alfred  Sloan,  Jr.,  vice-president  of 
the  General  Motors  Corp.,  in  charge  of 
production,  has  been  promoted  and  trans- 
ferred to  the  sales  department  of  the 
Chevrolet  Motor  Co.  at  Tarrytown. 

Awarded  Medal  of  Merit 

J.  F.  Keller,  vice-president  of  the  Kel- 
ler Mechanical  Engraving  Co.,  Brooklyn, 
has  been  awarded  the  Edward  Long- 
streth  Medal  of  Merit  by  the  Franklin 
Institute  for  his  automotive  die  cutting 
machine  of  the  reproducing  type. 

Whiting   with   Greenfield   Corporation 

W.  E.  Whiting  is  now  associated  with 
the  Greenfield  Tap  &  Die  Corp.  and 
will  be  located  in  Detroit.  Whiting  has 
been  connected  with  the  grinding  indus- 
try for  14  years.     From  1909  tv.  1916  he 


was  with  the  Heald  Machine  Co.  of 
Worcester,  Mass.,  as  apprentice,  journey- 
man grinder,  demonstrator  and  final- 
ly as  superintendent  of  the  grinding 
department.  In  1916  he  went  to  the  Nor- 
ton Co.,  where  he  did  laboratory  and 
demonstration  work  for  a  short  time.  He 
is  well  known  in  Michigan,  where  for  the 
last  four  years  he  has  handled  sales  for 
the  Grinding  Wheel  Division  of  the  Nor- 
ton company.  Whiting  will  represent  the 
machine  tool  division  of  the  Greenfield 
corporation. 

Promotion  for  W.  P.  Loveless 

W.  P.  Loveless,  who  for  the  last  three 
years  has  been  alternately  assistant  sales 
manager  and  sales  manager  of  the  Wil- 
liam R.  Johnston  Manufacturing  Co.,  has 
been  promoted  to  the  position  of  assis- 
tant to  the  president.  William  R.  John- 
ston, president  and  general  manager,  will 
devote  the  greater  portion  of  his  time  to 
production  and  development  of  new  lines. 
Sales  work  and  advertising  will  be  di- 
rectly under  the  supervision  of  Love- 
less. R.  W.  Keyt,  formerly  sales  promo- 
tion manager  of  the  I.  J.  Cooper  Rubber 
Co.  of  Cincinnati,  has  become  identified 
with  the  Johnston  company,  in  charge  of 
the  sales  promotion  department,  cover- 
ing directly  the  Johnston  jobber  end  of 
the  business. 

Ralph  Templeton  Promoted 

Ralph  Templeton,  for  several  years 
manager  of  the  Whitman  &  Barnes 
Manufacturing  Co.'s  New  York  office 
and  store,  will  assume  an  important  po- 
sition in  the  company's  executive  offices 
in  Akron,  July  1.  Templeton  first  entered 
the  employ  of  the  Whitman  &  Barnes 
organization  in  1898  and  has  served  it  in 
various  capacities  continuously  since 
then.  After  serving  in  the  Akron  office 
and  as  Detroit  representative,  he  was 
appointed  manager  of  the  New  York  store 
in  1910. 

A.  H.  Frost  with  Cox  Brass 

A.  H.  Frost,  formerly  chief  engineer 
of  the  Van  Blerck  Motor  Co.,  for  which 
he  designed  a  4-cycle  engine,  and  more 
recently  vice-president  and  sales  man- 
ager of  the  J.  V.  B.  Engine  Co.  of  Akron, 
has  joined  the  Cox  Brass  Manufacturing 
Co.  of  Albany,  which  he  will  represent 
in  its  relation  with  the  engineering  de- 
partments of  motor  car   manufacturers. 

J.  W.  Meely  Resigns 

J.  W.  Meely,  Detroit  branch  manager 
of  the  Studebaker  Corp.,  has  i-esigned, 
effective  at  once.  Meely  has  held  the 
position  one  year.  Before  joining  the 
Studebaker  Corp.,  he  was  sales  manager 
of  the  Barley  Motor  Car  Co.  at  Kalama- 
zoo for  two  years.  His  plans  for  the  fu- 
ture have  not  been  announced. 


Zimmerman  Visits  Plants 

H.  G.  Zimmerman,  manager  of  the  Aus- 
tralasian division  of  General  Motors  Ex- 
port, spent  a  week  visiting  the  Oakland 
plant  at  Pontiac,  the  Buick  plant  at 
Flint,  the  Chevrolet  central  offices  at  De- 
troit, the  plant  of  Canadian  Products, 
Ltd.,  at  Walkerville,  Ont.,  and  General 
Motors  of  Canada,  Ltd.,  at  Oshawa.  The 
main  object  of  his  trip  was  to  complete 
arrangement  for  the  manufacture  in  the 
United  States  of  Oakland  and  Chevrolet^ 
right  hand  drive  chassis  for  the  Austral- 
ian market.  On  his  visits  to  Flint  and 
Oshawa,  Zimmerman  was  accompanied 
by  W.  H.  Morris  of  Morris  &  Morris, 
Queenstown,  South  Africa,  Buick  and  G. 
M.   C.   distributor. 

Carmody  Representing  Weaver 

John  D,  Carmody  has  joined  the  sales 
force  of  the  Weaver  Manufacturing  Co., 
Springfield,  111.,  his  territory  including 
Michigan,  Indiana,  Ohio  and  Kentucky 
as  well  as  Buffalo,  N.  It.,  and  important 
cities  in  Pennsylvania  and  West  Virginia.  ^ 
Carmody  is  well  known  in  the  industry, 
having  been  connected  with  the  Cham- 
pion Spark  Plug  Co,  for  a  number  of 
years  and  being  associated  with  the  Wain- 
right  Piston  Ring  Co.  until  its  consoli- 
dation with  the  McQuay  Norris  Manu- 
facturing   Co. 

Jack   Cooper   Expands   Activities 

Jack  Cooper,  in  addition  to  represent- 
ing the  Walker  Manufacturing  Co.,  has 
become  sales  director  of  the  E.  A.  Labo- 
ratories, Brooklyn,  to  succeed  William 
Von  Elm,  who  has  resigned  after  three 
years  service  as  vice  president  and  sales 
manager. 


Tire  Dealers  Threaten 

to  "Shop"  for  Stocks 

CLEVELAND,    June    13— "Instability 
of   prices   for   tires    and   uncertainty   of^J 
adjustments  is  forcing  many  automobile 
owners  to  take  chances  on  the  less  known 
makes  of  tires,"  reads  a  report  of  the 
special  committee  of  the  Cleveland  Tir« 
Dealers  Association,  which  was  appointee 
some  time  ago  to  make  an  investigatior 
of  the  subject  and  to  report. 

The  report  concludes  with  the  warn- 
ing:    "Unless  adjustment  of  tire  price! 
is  made  quickly,  the  tire  dealer  will  fol-' 
low   the   lead   of   the   tire-buying  public 
and  will  go  shopping."  fc 

The  committee  states  in  its  report  that 
if  the  tire  industry  is  to  hold  its  place 
among  the  leading  industries  of  the  coun- 
try and  those  engaged  in  the  manufac- 
ture and  sale  of  the  product  are  to  realize 
any  measure  of  prosperity  within  tSie 
next  few*  years,  a  complete  revision  of 
policies  and  practices,  as  well  as  adjust- 
ment of  prices,  must  be  made  immedi- 
ately.   u. 
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Lelands  Quit  Lincoln; 
Ford  Operates  Plant 

Severance  of  Relations  Said  to  Be 

Due  to  Disagreement  Over 

Methods 
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satisfactory  to  Henry  Ford,  who  spent 
much  of  his  time  at  the  plant  with  his 
engineers  seel<ing  increased  efficiency  in 
connection  with  the  attempts  to  increase 
production. 

Some  of  the  work  of  manufacturing 
has  been  transferred  to  the  Ford  plants 
at  Highland  Park  and  River  Rouge.  This 
has  resulted  in  the  close  connection  of 
the  Lincoln  and  Ford  companies  in  manu- 
facturing. This  was  one  of  the  points 
that  the  Ivelands  had  always  been  most 
desirous  of  keeping  entirely  separated. 
To  them  it  seemed  that  the  linking  of 
the  high  class  car  with  the  inexpensive 
one  would  have  a  bad  influence  on  Lin- 
coln business.  With  an  amalgamation  of 
the  two  companies,  all  of  the  depart- 
ments will  come  under  the  direction  of 
Ford  executives. 

The  Lelands  own  no  stock  in  the  new 
Lincoln  company.  It  was  understood  that 
when  the  property  was  taken  over  by 
Ford,  he  paid  the  Lelands  the  full  amount 
of  their  actual  investment  in  the  orig- 
inal Lincoln  company.  It  is  reported  that 
Ford  will  pay  each  of  them  an  additional 
$250,000  to  cancel  their  contracts. 

Rate  of  Output  Ascribed  as  Reason 

In  the  absence  of  an  authoritative 
statement  on  the  cause  of  the  break  be- 
tween the  Lelands  and  Fords,  automo- 
tive circles  generally  have  accepted  the 
report  that  the  break  was  due  to  in- 
compatibility on  manufacturing  policies. 
Persons  close  to  Ford,  however,  declare 
this  not  to  be  the  case  and  ascribe  it  to 
a  failure  of  the  plant  under  Leland  guid- 
ance to  make  satisfactory  returns  on  the 
investment. 

Prices  fixed  following  the  sale  in  Feb- 
ruary were  based  upon  the  ability  to 
speed  up  production  to  a  point  approxi- 
mating 50  to  60  cars  daily.  To  date  the 
best  production  reached  has  been  about 
30,  whereas  the  orders  on  hand  and  ob- 
tainable would  warrant  a  production 
double  and  treble  the  present  rate.  There 
has  been  no  opportunity  for  the  Ford 
sales  organization  to  function  with  a  low 
production  rate,  and  orders  booked  by 
the  former  Lincoln  organization  could 
not  be  met. 

With  the  company  completely  under 
Ford  control,  it  is  said  much  o^  the  parts 
manufacturing  will  be  transferred  over 
to  Ford  plants,  so  that  it  may  be  turned 
out  in  a  more  economical  and  efficient 
manner. 
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the  July  prospect  is  favorable.  Kxport 
orders  call  for  the  early  shipment  of  800 
cycles  to  England,  Holland,  Belgium, 
Sweden,  Czechoslovakia,  Italy,  Austra- 
lia and  South  Africa.  It  is  stated  that 
(luring  the  past  four  months  the  com- 
pany has  filled  orders  from  American 
police  departments  for  560  motorcycles 
and  240  sidecars. 
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Long  Tells  Ad  Men 
of  Trade  Bodv  Aims 


Pietsch  Named  Manager 

of  Kelly-Springfield 

SPRINGFIELD,  OHIO,  June  13— E.  0. 
McDonnell,  has  resigned  as  general  man- 
ager and  vice-president  of  the  Kelly- 
Springfield  Motor  Truck  Co.  Frank  H. 
Pietsch  succeeds  him.  Pearl  A.  Lewis 
has  been  named  assistant  general  man- 
ager. He  has  been  associated  with  the 
company  for  years.  Pietsch,  formerly  of 
Chicago,  joined  the  Kelly  force  here  sev- 
eral months  ago  as  general  sales  man- 
ager. 

McDonnell  announced  his  resignation 
upon  his  return  from  New  York  City.  The 
resignation  was  accepted  by  President 
Charles  W.  Young,  whose  headquarters 
are  in  New  York.  Inasmuch  as  there 
are  a  number  of  important  matters  unfin- 
ished of  which  McDonnell  has  special 
knowledge,  he  will  continue  as  vice- 
president  until  Aug.  1.  While  relations 
with  the  company  are  most  cordial,  Mc- 
Donnell says  that  his  personal  affairs 
make  it  necessary  for  him  to  return  to 
New  York,  where  he  expects  to*  be  asso- 
ciated with  the  same  interests  with  which 
he  was  connected  before  coming  to 
Springfield. 


May  Urge  Endorsement 

of  Motor  Vehicle  Law 

NEW  YORK,  June  13— A  committee 
representing  the  highway  departments  of 
10  eastern  states,  which  conferred  here 
last  week  with  committees  from  the  Na- 
tional Automobile  Chamber  of  Commerce 
and  the  Society  of  Automotive  Engin- 
eers, probably  will  recommend  endorse- 
ment of  the  uniform  motor  vehicle  law  at 
a  general  meeting  of  the  highway  de- 
partments at  Baltimore,  July  17.  If  the 
recommendation  is  adopted,  it  will  carry 
considerable  weight  with  the  legislatures 
of  the  10  states.  If  the  uniform  law  were 
adopted  by  most  of  these  states,  it  un- 
doubtedly would  be  only  a  comparatively 
short  time  before  the  rest  of  the  coun- 
try swung  into  line. 

Another  question  to  be  considered  at 
Baltimore  will  be  a  uniform  formula  for 
rating  trucks  in  these  states. 


1800,  HENDEE  JUNE  PROGRAM 

SPRINGFIELD,  MASS.,  June  13— 
The  Hendee  Manufacturing  Co.  has  given 
no  sign  of  slackening  production.  About 
1800  cycles  will  be  built  this  month,  and 


FIAT  PLANT  SOLD 

POUGHKEEPSIE,  N.  Y.,  June  15— 
The  factory  in  this  city  of  the  Electric 
Auto-Lite  Corp.,  which  was  formerly  the 
Fiat  assembling  plant,  was  bid  in  at 
receivers  sale  yesterday  by  C.  0.  Min- 
iger  of  Toledo  for  $300,000.  Miniger, 
who  already  has  bid  in  the  Auto-Lite 
plants  at  Toledo  and  Fostoria,  said  he 
expected  to  open  the  local  plant  in  the 
near  future. 


Every  Industry  Must  Build  Itself 

in  Line  with  Public  Policy, 

He  Says 

MILWAUKEE,  June  12— "Building 
collective  good-will  is  the  chief  aim  of 
trade  associations  and  trade  advertising," 
said  John  C.  Long  of  the  National  Auto- 
mobile Chamber  of  Commerce,  speaking 
before  the  educational  conference  of  the 
Associated  Advertising  Clubs  of  the 
World  here  to-day. 

"Selling  more  goods,  reducing  cost  of 
manufacture  and  exchanging  trade  in- 
formation may  be  the  more  immediate 
activities,"  he  said,  "but  fundamentally 
every  industry  must  aim  first  to  build 
itself  in  line  with  public  policy." 

He  continued  with  saying: — 

Upholding  the  honor  of  the  business  family 
means  that  one  must  destroy  or  reform  the 
enemy  within  the  gates.  The  "shady" 
dealer,  the  "fly-by-night,"  the  out  and  out 
swindler  must  go.  In  the  realm  of  advertis- 
ing, the  trade  associadon  finds  the  A.  A.  C. 
of  W.  a  shining  sword  of  defense.  The  trade 
group  needs  but  to  make  complaint  against 
the  unscrupulous,  contribute  funds  in  accord 
with  its  ability  to  pay,  and  the  forces  of 
Truth-in-Advertising  are  put  into  action. 

The  trade  association  can  take  a  further 
constructive  part  in  building  goodwill  by 
telling  the  public  about  the  traditions  and 
activities  of  its  industry. 

It  can  relate,  for  instance,  how  cooperation 
is  saving  the  cost  of  production.  The 
members  of  the  National  Automobile 
Chamber  of  Commerce,  for  example,  ex- 
change patent  rights  of  over  500  patents 
without  payment  of  money,  thereby  saving 
the  high  cost  of  litigations  and  royalties. 
The  Society  of  Automotive  Engineers  has 
developed  245  standard  parts  which  has 
meant  a  saving  oi  $124  per  car  and  $171  per 
truck  annually  in  manufacture.  In  a  com- 
petitive industry-  such  as  this  the  lower 
costs  are  immediately  reflected  in  lower 
prices. 

N.  A.  C.  C.  Meeting  at  Chicago 

CHICAGO,  ILL.,  June  13— Thirty  au- 
tomotive manufacturers  were  represented 
at  the  meeting  of  the  National  Automo- 
bile Chamber  of  Commerce  advertising 
managers'  meeting  at  the  University 
Club  here  to-day.  Edward  S.  Jordan 
presided  and  John  C.  Long  represented 
the  chamber.  The  discussions  of  the  day 
were  varied,  but  there  was  evidence  that 
practically  all  of  the  advertising  men  and 
the  firms  they  represented  are  taking 
the  question  of  dealer  selection  and  dealer 
importance  in  the  sales  plan  more  se- 
riously than  ever  before. 


C.  G.  BARLEY  DIES 

MARION,  IND.,  June  12— C.  G.  Barley, 
president  of  the  Indiana  Truck  Corp.,  died 
at  his  home  here  yesterday,  following  an 
illness  of  several  months.  His  associa- 
tion with  the  industry  covered  a  long 
period.  He  was  identified  with  many  lo- 
cal enterprises,  and  at  one  time  was  in- 
terested in  the  Rutenber  Motor  Co. 
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New  York  Is  Shown 
Five  Models  of  Star 


Line  Includes  Phaeton,  Roadster, 
Sedan,  Coupe  and  Deliv- 
ery Bodies 


NEW  YORK,  June  14 — The  first  show- 
ing of  the  Star  car  in  New  York 
was  given  to-day  at  the  salesrooms  of 
the  Poertner  Motor  Car  Co.  Five  mod- 
els were  displayed  at  the  following 
prices:  phaeton,  $348  or  $443,  with  starter 
and  demountable  rims;  roadster,  $319  or 
$414,  with  starter  and  demountable  rims; 
sedan  with  starter  and  demountable 
rims,  $645;  coup?  with  starter  and  de- 
mountable rims,  $580.  All  prices  are 
f.o.b.  Detroit.  Delivery  bodies  were  also 
exhibited.  The  phaeton  is  the  only  one 
which   had   previously   been    shown. 

After  the  phaeton  was  exhibited  at 
Washington,  March  9,  and  at  the  Boston 
show,  i^  was  withdrawn  until  the  Durant 
factories  were  prepared  to  meet  the  de- 
mands with  quantity  production.  Not- 
withstanding this  fact.  Star  Motors,  Inc., 
has  on  hand  orders  for  several  thousand 
cars. 

The  roadster  and  phaeton  bodies  are 
largely  of  metal  and  are  conventional 
in  lines  and  most  other  particulars. 
These  bodies  are  to  be  assembled  at  the 
various  plants  where  the  cars  are  as- 
sembled, while  the  closed  bodies  will  be 
purchased  outside. 

Construction  of  Car 

A  substantial  tire  carrier  has  been 
added  to  the  rear  of  the  chassis  frame, 
and  conventional  running  board  brackets 
are  to  be  used  without  the  angle  iron 
brace  between  them  under  the  gearset, 
which  was  shown  on  the  first  chassis.  The 
worm-and-worm-wheel  type  of  steering 
gear  is  to  be  furnished  by  the  Warner 
Gear  Co.,  which  also  supplies  the  gear- 
set.  The  lower  end  of  the  worm  wheel 
spindle  is  bent  forward  below  its  guide, 
thus  forming  an  integral  steering  arm. 
The  rear  end  of  the  gearset  is  supported 
on  the  two  brake  shafts  which  are  piv- 
oted at  each  end  in  the  main  frame. 
Brake  rods  are  of  flat  steel  with  f..tged 
ends  welded  on.  The  battery  box  is 
formed  from  flat  strip  stock  bent  to 
shape  and  hooked  over  the  cross  member 
to  which  the  gearset  is  bolted. 

The  Morse  chain  used  in  the  engine 
can  be  adjusted  by  rocking  the  gener- 
ator outward.  The  water  pump  is  driven 
off  the  rear  of  the  generator  unit  through 
a  flexible  hose-type  coupling,  which  takes 
care  of  the  change  in  alignment  when 
the  generator  is  moved.  The  starting 
motor,  when  furnished,  is  strapped  to 
a  bracket  cast  on  the  crankcase  on  the 
right  side  below  the  water  pump  and  is 
provided  with  Bendix  drive.  It  can  be 
easily  attached  if  purchased  separately. 
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cities  to  open  up  their  territories  to  ad- 
ditional dealers  in  such  number  as  the 
size  of  the  territory  warrants.  Although 
the  appointment  of  the  subdealers  is  left 
to  the  discretion  of  the  distributor,  the 
company  has  adopted  the  policy  of  seek- 
ing the  most  intensive  means  of  covering 
its  entire  territory  that  may  be  employed 
successfully. 

New  York  has  witnessed  the  opening 
of  another  Hupp  dealership  in  the  past 
10  days,  but  there  are  already  16  Hupp 
dealers  in  Chicago  and  a  number  in  most 
other  important  cities. 


Davis  Building  Phaeton 
Smaller  Than  Old  Model 

RICHMOND,  IND.,  Jure  13— The 
Davis  Model  71  phaeton  is  a  lighter, 
smaller  six  than  the  series  61  models, 
which  have  been  in  production  for  some 
time.  Model  71  phaetons  are  now  in  pro- 
duction and  deliveries  are  being  made  to 
distributors  and  dealers.  So  far  only 
one  body  model  is  being  placed  on  this 
chassis,  this  being  the  phaeton  at  $1,195. 
The  engine,  which  is  a  Continental,  3% 
x  4^/4,  is  slightly  smaller  than  that  used 
on  the  larger  model,  and  the  wheelbase 
is  114  in.,  6  in.  less  than  the  other  model. 
The  regular  equipment  is  Disteel  wheels 
and  31  X  4  in.  cord  tires.  The  road 
weight  is  2645  lbs. 

The  other  units  of  the  car  are  the 
same  as  the  previous  model,  namely  Tim- 
ken,  Delco,  Borg  &  Beck,  Warner,  etc. 
The  upholstery  is  long  grain,  genuine 
leather,  French  pleated  over  curled  hair 
and  coil  springs.  The  top  is  from  dou- 
ble texture  fabric  and  is  hand-tailored 
to  each  individual  body. 

Rear  vision  is  provided  for  by  a  large 
rectangular  plate  glass  window.  The  fin- 
ish is  in  dark  blue  for  the  body,  hood 
and  wheels,  the  fenders  and  chassis  being 
black  enamel.  The  headlamps  are  drum 
type,  finished  in  nickel  and  black  enamel. 


American  Steam  Truck  Co. 
Produces  First  Phaeton 

CHICAGO,  June  10— The  American 
Steam  Truck  Co.  this  week  turned  out 
from  the  factory  its  first  steam  5-pas~ 
senger  phaeton,  which  the  company  plans 
to  sell  at  $1,650.  Four  more  of  the  cars 
are  being  assembled  in  the  plant  here 
and  will  be  on  the  streets  within  a  few 
days,  according  to  R.  R.  HowarJ,  presi- 
dent of  the  company. 

A  production  schedule  has  been  ar- 
ranged for  100  cars  to  be  turned  out  as 
soon  as  possible  after  the  first  five  have 
been  completed,  Howard  said.  The  com- 
pany's first  steam  truck  was  produced 
.'bout  six  weeks  ago. 


MORE  HUPP   DEALERS 

DETROIT,  June  13— Hupp  Motor  Car 
Co.  is  encouraging  its  distributors  in  all 


FRANK  G.  CARRIE  DIES 

NEW  YORK,  June  12— Frank  G.  Car- 
rie, until  recently  vice-president  of 
the  Marmon  Automobile  Co.  of  New 
York,  died  at  his  home  on  Gerber's  Is- 
land Saturday.  He  was  57  years  old  and 
was  well  known  as  one  of  New  York's 
pioneer  automobile  tradesmen. 
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Goveriimeiit  to  Make 
New  Tractor  Survey 

Proposed  Campaign   for    Farmer 

Will    Be   Tabled   Pending 

Its  Completion 


WASHINGTON,  June  13— A  compre- 
hensive survey-  of  the  relative  cost  of 
tractors,  as  compared  with  horse  power 
for  use  on  farms,  will  be  undertaken  by 
the  Department  of  Agriculture,  in  order 
to  determine  definitely  the  value  of  trac- 
tors on  farms. 

A  recent  report  made  by  that  depart- 
ment based  on  a  survey  of  1500  farms, 
showed  that,  in  the  main,  farmers  were 
partial  to  tractors,  but  had  to  depend  on 
horses  to  a  great  extent.  The  survey, 
it  is  maintained  by  tractor  manufac- 
turers, who  immediately  sought  a  con- 
ference with  the  department  oflScials,  was 
not  "fair"  to  the  tractor  industry  in  that 
it  did  rj'Ot  take  into  consideration  vari- 
ous phases  favorable  to  the  tractor,  such 
as  feeding  stock,  cost  and  time  of  raising 
food  and  fodder  for  plow  horses,  rest  for 
horses  and  cost  and  care  of  harness,  etc. 

A  protest,  at  the  same  time,  was  re- 
ceived from  horse  breeders  by  the  Bureau 
of  Animal  Husbandry,  also  a  branch  of 
the  Department  of  Agriculture,  that  they 
v/ould  strenuously  object  to  the  tractor 
industry  being  favored  in  a  survey,  detri- 
mental to  the  horse  breeder. 

No  Favor  Shown 

Because  of  the  protests  made  by  the 
horse  breeders  and  by  the  tractor  manu- 
facturers, the  survey  by  the  department 
will  be  made  and  the  facts  published,  re- 
gardless as  to  whether  the  results  favor 
the  tractor  or  the  horse  as  a  more  eco- 
nomical factor  in  farming. 

At  the  final  conference  on  the  question, 
the  tractor  manufacturers,  through  their 
spokesman,  J.  B.  Bartholomew  of  the 
Avery  Co.,  Peoria,  111.,  acquiesced  in  the 
department's  plan  to  make  a  national 
survey,  and  consented  to  the  "tabling" 
of  a  proposed  educational  campaign  of 
farmers  to  the  use  of  tractors,  pending 
the  report  of  the  survey. 


Moon  Develops  Sedan 

For  Its  6-40  Model 

ST.  LOUIS,  June  12— The  Moon  Motor 
Car  Co.  has  developed  a  new  5-passenger 
4-door  sedan,  fitted  to  the  6-40  Moon 
chassis,  priced  at  $1,695.  Previously  only 
the  phaeton  has  been  put  out  on  this 
chassis.  The  price  of  the  sedan  is  only 
$400  higher  than  the  phaeton.  The  body 
super-structure  is  built  of  hard  wood, 
with  all  joints  screwed  and  glued.  The 
body  panels  are  of  20  gage  steel  and  are 
flanged  by  mechanical  means,  eliminating 
the  use  of  solder.  The  mouldings  are 
rolled  around  the  door  and  belt  to  pre- 
vent cracking  of  paint.  The  roof  is  made 
of  light  bows  and  slats  covered  with 
wadding  and  waterproof  top  material. 
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Tractors  Play  Part 
ill  Buying  Movement 

Sales  Made  in  Ohio  Territory  Are 

Four  Times  Those  of  Year  Ago 

— Show  Better  Conditions 


COLUMBUS,  June  12— Distributors 
and  dealers  in  this  territory  report  an 
unexpectedly  large  volume  of  tractor 
and  power  equipment  sales  during  the 
first  five  months  of  the  year.  Total  busi- 
ness done  by  some  tractor  distributors 
and  branches  is  more  than  four  times 
that  done  in  the  same  period  of  last  year. 

A  part  of  this  demand  for  tractors  can 
be  traced  to  the  unusually  wet  weather 
experienced  during  the  past  spring. 
Frequent  rains  interfered  with  soil  prepa- 
ration and  planting.  A  farmer  would 
disk-harrow  a  field  but  before  he  could 
plant  it  rain  would  come,  and  the  har- 
rowing operation  would  have  to  be  re- 
peated. 

The  tractor-drawn  plows  and  hairrows 
offered  the  only  solution.  Their  superior 
speed  enabled  the  farmers  to  prepare 
the  bed  and  plant  the  seed  between  rains. 
And  many  farmers  in  this  territory  have 
bought  tractors  this  spring  because  of 
this  time  advantage. 

But  this  reason  does  not  account  for 
all  the  buying.  Had  similar  weather 
conditions  prevailed  a  year  ago,  little 
buying  would  have  resulted.  At  that 
time  the  farmer's  resources  were  too 
limited  to  permit  of  his  buying. 

Farmers  Recovering 

The  comparatively  large  volume  of 
sales  this  year  indicates  that  the  farmers 
in  this  territory  are  rapidly  recovering 
from  the  recent  depression.  They  are 
making  giant  strides  in  their  climb  back 
to  prosperity.  They  are  adjusting  them- 
selves to  the  new  conditions  and  are 
buying  tractors  to  help  them  in  that  ad- 
justment. 

The  farmers  are  paying  for  their  trac- 
tors for  the  most  part  with  notes.  In 
some  cases  no  cash  is  involved  in  the 
transaction. 

Such  paper  is  not  readily  salable  to 
the  bankers  in  this  territory.  The  deal- 
ers must  either  be  in  .a  position  to  finance 
these  sales  or  must  have  the  assistance 
of  the  factory.  A  dealer  representing 
a  line  which  is  not  factory-financed  con- 
sequently is  under  a  prohibitive  handicap 
unless  he  can  finance  the  sales  himself. 

The  banks  have  not  adopted  any  rule 
against  tractor  paper.  Some  paper  ma- 
turing next  fall  has  been  discounted. 
But,  in  general,  paper  maturing  next 
year  is  not  acceptable. 

The  farmers  are  on  the  whole  satis- 
fied with  present  tractor  prices.  They 
feel  that  the  factories  have  done  their 
share  in  getting  back  to*  pre-war  levels. 

Backward  Season  Benefits 

CHICAGO,  June  12— Manufacturers 
reporting  to  the  National  Association  of 
Farm  Equipment  Manufacturers  state 
that  in  most  cases  their  production  and 
sales  are  now  from  50  to  60  per  cent  of 
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normal.       Summarisiing    the    reports   re- 
ceived, the  association  says 

IiTiprovement  is  notf^d  in  the  sale  (  f  trac- 
tors and  threshers,  the  backward  .si  iuson 
having:  reacted  to  the  benefit  of  the  tractor 
manufacturer  because  of  the  necessity  on  the 
part  of  the  farmer  for  greater  speed  in  pre- 
paring the  soil  for  crops.  Tractor  stock.s  are 
moving  out  of  the  hands  of  dealers  and  job- 
bers and  several  factories  are  now  shipping 
direct.  Collections  are  reported  better  and 
an  improved  business  tone  is  generally  noted. 


U.  S.  Senate  Advancing 

Gasoline  Price  Probe 

WASHINGTON,  June  14— Employment 
of  counsel  for  the  Senate  Manufacturers 
Committee  was  authorized  to-day  in  a 
Senate  amendment  to  the  LaFollette 
measure  introduced  last  week  for  an 
investigation  of  the  increasing  cost  of 
gasoline. 

The  amendment  authorizes  the  sub- 
poenaing of  witnesses  and  provides  a 
penalty  for  refusal  of  any  witness  to 
answer  questions  pertinent  to  the  in- 
vestigation. 

According  to  figures  made  public  to- 
day by  the  Bureau  of  Mines,  gasoline 
production  for  April  was  472,920,182 
gallons,  compared  with  472,277,870  gal- 
lons during  the  preceding  month  and 
426,000,000  in  April  last  year.  Stocks 
on  hand  May  1  were  892,267,766  gallons, 
compared  to  stocks  on  hand  the  same 
day    last    year    of    747,000,000    gallons. 


John  J.  Watson,  Jr.,  Heads 
New  Industrial  Motors  Corp. 

NEW  YORK,  June  14— Organization 
of  the  Industrial  Motors  Corp.,  a  com- 
bination of  the  Selden  Truck  Corp.  and 
the  Atlas  Truck  Corp.,  has  been  com- 
pleted. The  new  corporation  is  under- 
stood to  be  negotiating  for  the  acquisition 
of  several  other  truck  and  accessory 
companies. 

John  J.  Watson,  Jr.,  president  of  the 
Lee  Tire  &  Rubber  Co.  and  chairman  of 
the  board  of  the  Martin-Parry  Corp.,  has 
been  elected  president  of  Industrial  Mo- 
tors. The  vice-presidents  are  George  C. 
Gordon,  Robert  H.  Salmons,  Allan  R. 
Cosgrove  and  James  R.  Floyd.  Heni-y 
Hopkins,  Jr.,  an  attorney,  has  been 
elected  secretary  and  treasurer. 


TARIFF  SCHEDULE  PASSED 

WASHINGTON,  June  15— The  Sen- 
ate has  passed  the  automobile  sched- 
ule in  the  tariff  bill  providing  for  a  duty 
of  25  per  cent  as  proposed  in  the  House 
bill.  The  Senate  finance  committee  has 
not  yet  determined  what  it  will  do  in 
regard  to  a  countervailing  duty.  This 
has  been  passed  over  at  the  request  of 
Senator  Townsend  of  Michigan. 


WILLIAM   G.   GRIEB   DIES 

NEW  YORK,  June  15— William  G. 
Grieb,  formerly  president  and  one  of  the 
founders  of  the  Ajax  Rubber  Co.,  died 
yesterday  at  his  home  at  Scarsdale.  He 
retired  as  head  of  the  Ajax  company 
about  two  years  ago. 
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Output  Is  Exceeded 
by  Fordson  Demand 

Remote  Parts  of  IS'orth\ve.st  Only 

Section  Not  Calling  for 

Tractors 


DETROIT,  June  13  —  Demand  for 
Fordson  tractors  is  reported  by  the  com- 
pany to  be  running  far  ahead  of  produc- 
tion, some  of  its  branches  having  in  ex- 
cess of  1000  orders  ahead.  The  tractor 
delivery  situation  has  been  very  tight 
for  the  last  60  days,  and  the  company 
reports  the  demand  coming  from  all  parts 
of  the  country  except  remote  districts  in 
the  northwest. 

Reports  from  its  representatives  in  the 
field  indicate  an  entire  absence  of  stocked 
tractors  even  in  eastern  cities,  where 
last  year  considerable  difficulty  was  ex- 
perienced in  finding  markets.  Shipments 
now  are  confined  only  to  those  branches 
where  the  demand  is  pressing,  and  for 
the  present  there  will  be  no  shipments  of 
machines  for  display  or  demonstration 
purposes.  The  tractor  demand  is  ex- 
pected to  continue  until  the  latter  part  of 
July,  when  a  temporary  lull  is  expecied 
preliminary  to  the  opening  of  the  har- 
vesting season. 

A  large  fall  business  in  tractors  is 
looked  for  from  the  farming  districts, 
and  an  important  winter  manufacturing 
schedule  will  be  outlined  in  anticipation 
of  heavy  business  in  the  spring.  Busi- 
ness in  tractors  for  industrial  uses  is  re- 
ported by  the  company  to  have  shown 
remarkable  increases  since  the  inaugura- 
tion of  its  campaign,  designed  to  show 
the  usefulness  of  the  tractor  in  an  in- 
dustrial way.  This  campaign  will  be 
pushed  vigorously,  as  the  company  plans 
to  develop  an  industrial  tractor  business 
which  will  be  commensurate  with  its  farm 
business  and  thereby  furnish  an  all  sea- 
son   lutlet. 

May  Enter  Trailer  Field 

Although  there  has  been  no  oiacial 
word  as  to  the  company's  plans  for  pro- 
duction of  heavy  duty  trucks,  there  are 
indications  that  these  will  be  abandoned 
in  favor  of  the  plan  to  promote  the  trac- 
tor used  with  a  trailer  for  industrial 
hauling.  To  further  this  plan  there  is 
a  likelihood  that  Ford  will  enter  the 
trailer  manufacturing  field,  so  that  the 
vehicle  may  be  sold  as  a  unit. 


SUES  INTERNATIONAL  DRIVE 

CINCINNATI,  June  12— Seeking  the 
rescinding  of  a  partnership  agreement 
by  which  the  International  Auto  Drive 
Co.  was  formed  and  asking  judgment  for 
$45,240,  James  A.  Weaver  has  filed  suit 
in  Common  Pleas  court  of  Cincinnati 
against  William  M.  Harris  and  George 
W.  Martin,  of  this  city,  and  the  Dayton 
Securities  Co.  and  Dayton  Metal  Pi-od- 
ucts  Co.  of  Dayton,  declaring  that  he 
was  fraudulently  induced  to  enter  into  a 
partnership  with  the  parties  he  names. 
The  court  granted  temporary  injunctions. 


1356 


FINANCIAL  NOTES 


Ford  Motor  Co.  will  pay  a  semi-annual 
disbursement  of  3  per  cent  and  an  extra  3 
per  cent  July  1  to  approximately  18,000  em- 
ployee holders  of  Ford  investment  certifi- 
cates. With  a  similar  disbursement  at  the 
end  of  the  year  the  1922  return  will  be  12 
per  cent,  the  same  as  in  1921.  Sixteen  per 
cent  was  paid  in  1920,  the  first  year  of 
employee  participation  in  earnings.  Because 
of  the  extent  to  which  the  fund  has  grown 
employees  will  not  be  permitted  to  re-invest 
the  July  dividend  but  will  be  limited  to  the 
usual  one-third  of  their  annual  salary.  Foi-d's 
annual  payroll  is  $60,000,000,  of  which  a 
maximum  of  $20,000,000  a  year  could  be  added 
to  the  investment  fund  under  the  rules. 
About  one-third  of  the  employees  are  avail- 
ing themselves  of  limit  investment.  Thus  it 
is  estimated  that  the  fund  is  growing  at  the 
rate  of  more  than  $5,000,000  a  year.  It 
totaled  $7,000,000  at  the  end  of  last  year,  of 
which  $2,000,000  came  from  branch  em- 
ployees. The  present  balance  of  investment 
certificates  is  understood  to  approximate 
$10,000,000. 

American  Bosch  Magneto  Corp.  reports 
bookings  in  May  a.s  $860,000  or  more  than 
twice  those  of  May,  1921.  Comparison  of 
the  business  done  since  the  first  of  the  year 
with  the  corresponding  months  a  year  ago 
follows:  January,  1922,  $502,000;  January, 
1921,  $190,'000;  February,  1922,  .$476,000; 
February,  1921,  $215,000;  March,  1922, 
$558,000;  March,  1921,  $400,000;  April,  1922, 
$667,000;  April,  1921,  $440,000;  May,  1922, 
$860,000;  May,  1921,  $429,000.  May  also 
showed  a  substantial  net  profit,  the  first  in 
a  number  of  months.  A  statement  of  the 
corporation's  financial  condition  as  of  March 
31,  1922,  shows  cash  and  debts  receivable, 
$1,831,101,  as  against  $1,336,006  in  1921  and 
accounts  and  notes  payable  of  $1,283,570 
compared  with  $2,031,971  a  year  ago. 

Watson  Products  Corp.  of  Canastota,  man- 
ufacturer of  wagons  and  motor  trucks,  made 
sales  aggregating  more  than  $100,000  during 
May.  March  sales  were  $73,000  and  April 
.sales  $78,000.  The  plant  is  in  the  hands  of 
Kirk  B.  Delano,  receiver.  The  claims  against 
the  company  by  102  creditors  total  $476,469. 
About  90  per  cent  of  these  creditors  have 
agreed  to  accept  7  per  cent  cumulative  first 
preferred  stock  in  a  new  company  the  Wat- 
son Truck  Corp.,  in  full  for  their  claims. 
Federal  Judge  Ray  is  expected  to  approve 
the  transfer  of  assets  of  the  old  concern 
June   20. 

Electric  Storage  Battery  Co.  has  decL-vred 
a  quarterly  dividend  of  75  cents  on  the  Lom- 
mon  and  preferred  stock,  payable  July  I  to 
stock  of  record  June  14.  Following  the 
meeting  of  the  board,  the  directors  stated 
that  while  business  of  the  company  is  ex- 
cellent at  this  time  they  are  not  prepared  to 
consider  any  increase  in  the  dividend  late 
at  the  present  time. 

Pierce. Arrow  Motor  Car  Co.  shows  a 
slight  profit  in  current  operations,  indicating 
that  an  addition  to  the  surplus  may  be  re- 
ported for  the  second  quarter,  for  tlie  first 
time  since  September,  1920. 

Duesenberg  Automobile  &  Motors  Co.,  Inc., 
has  offered  $3,000,000*  of  its  8  per  cent  cumu- 
lative preferred  stock  at  $100  per  unit,  con- 
sisting of  one  share  preferred  and  one  half 
share   common. 

Firestone  Tire  &  Rubber  Co.  is  reported  to 
be  contemplating  the  issuance  of  $1,500,000 
bonds  as  part  of  a  plan  to  finance  the  new 
plant   under  construction    at   Hamilton,    Ont. 
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Mack  Trucks,  Inc.,  has  declared  the  regular 
quarterly  dividends  of  $1.75  a  share  on  both 
first  and  second  preferred  stock,  payable 
July  1  to  stock  of  record  June  20. 

Chandler  Motor  Car  Co.  has  dcLlarcU  a 
quarterly  dividend  of  $1.50  a  share,  payable 
July  1  to  stock  of  record  June  20. 
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Columbia  Now  Has  Orders 
for  23,700  Light  Sixes 

DETROIT,  June  14— Stockholders  of 
the  Columbia  Motor  Car  Co.  were  in- 
formed at  their  annual  meeting  by 
President  J.  G.  Bayerline  that  the  com- 
pany now  has  on  hand  orders  for  23,700 
light  sixes  for  delivery  up  to  Jan.  1, 
1923.  This  makes  a  total  of  $25,000,000 
worth  of  business  pending  for  the  re- 
mainder of  the  year.  Directors  were  re- 
elected, and  they  subsequently  re-elected 
the  old  officers,  with  the  addition  of 
George  J.  Martin  as  assistant  secretary 
and  treasurer. 

The  books  of  the  company  indicate 
that  June  will  be  its  largest  month,  and 
officers  declare  that  July  will  be  50  per 
cent  better.  Stockholders  expressed 
their  approval  of  the  large  production 
plans  outlined.  The  financial  position  of 
the  company  was  shown  to  be  excellent. 
It  was  announced  at  the  meeting  that 
Columbia  now  has  102  distributors  in  the 
United  States  and  Canada,  exclusive  of 
foreign  connections,  and  1015  dealers. 


1,748  Vehicles  Shipped 

by  Packard  During  May 

DETROIT,  June  10— Packard  Motor 
Car  Co.  shipments  for  May,  1922,  were 
1748  vehicles,  a  gain  of  more  than  15  per 
cent  over  the  previous  high  shipping  rec- 
ord made  in  May,  1920,  and  an  increase 
of  loo  per  cent  over  shipments  in  May, 
1921.  In  cars  shipped  and  orders  booked, 
May  was  the  most  successful  month  the 
PackaiJ  company  has  had  in  twenty- 
three  years  of  operation. 

Sales  in  the  retail  field  in  the  month 
amounted  to  $5,600,000.  Orders  on  the 
books  as  of  June  1,  1922,  are  reported  to 
cover  all  single-six  cars  that  can  be  pro- 
duced in  the  next  three  and  a  half 
months.  Twin-six  deliveries  are  reported 
to  be  a  month  behind.  The  truck  depart- 
ment is  reported  to  be  receiving  more 
inquiries  than  for  several  years. 


200   PER  CENT  GAIN   BY   GARDNER 

ST.  LOUIS,  June  13— Gaixlner  Motor 
Co.  reports  a  gain  of  200  per  cent  in 
shipments  in  the  five  months  ended  June 
1,  over  the  corresponding  period  in  1921. 
Unfilled  orders  on  hand  will  require  ca- 
pacity production  until  Aug.  15.  Dis- 
tributors and  dealers  report  a  big  gain 
i;    sales. 


GEORGE  E.  McGINNESS  BURIED 

CLEVELAND,  June  13— Funeral  ser- 
vices for  George  E.  McGinness,  purchas- 
ing agent  of  the  Chandler  Motor  Car  Co., 
who  died  Sunday,  were  held  to-day  from 
the  family  residence,  in  Cleveland 
Heights.  McGinness  had  been  with  the 
Chandler  company  since  its  organization. 


BANK  CKEDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  hank  in  America. 


Call  money  rates  last  week  showed 
considerable  ease.     The  range  was  from 

3  per  cent  to  4%  per  cent  as  compared 
with  4  per  cent  to  5%  per  cent  the  pre- 
vious week.  Toward  the  end  of  the  week 
call  money  was  reported  to  have  been 
placed  on  the  outside  market  at  as  low 
as  2%  per  cent.  Time  money  rates  also 
tended  downward.  At  the  close  of  the 
week  loans  for  60  days  were  quoted  at 

4  per  cent  90  days,  4  and  5  months,  at 
4  per  cent  to  4^/4  per  cent  and  6  months 
at  4%  per  cent,  as  against  4  per  cent  for 
60  days  and  4  per  cent  to  4^/4  per  cent 
for  other  maturities  the  week  before. 
Federal  Reserve  discount  rates  remained 
unchanged.  A  uniform  rate  of  5  per 
cent  for  all  classes  of  discounts  prevailed 
at  Minneapolis,  Kansas  City  and  Dallas, 
while  4^/^  per  cent  is  the  uniform  rate 
for  all  other  Federal  Reserve  Banks. 

For  the  purpose  of  bringing  the  rate 
paid  on  deposits  in  line  vdth  that  at 
which  the  banks  can  lend  money,  the  New 
York  Clearing  House  adopted,  on  June 
13,  a  new  schedule  providing  for  a  re- 
duction in  the  average  deposit  interest 
rates  paid  by  New  York  banks.  The  new 
ruling  extends  to  all  classes  of  deposits, 
the  sliding  scale  based  upon  the  Federal 
Reserve  Bank  commercial  paper  rate 
which  formerly  applied  only  to  deposits 
by  banks,  trust  companies  and  private 
bankers.  Mutual  savings  banks,  includ- 
ing all  such  institutions,  and  not  merely 
those  in  the  Second  Federal  Reserve 
District,  are  favored  over  corporations 
to  the  extent  of  %  of  1  per  cent,  under 
existing  conditions,  by  virtue  of  a  def- 
erential which  has  been  created. 

The  Federal  Reserve  Banks  in  their 
statement  as  of  June  7  showed  an  in- 
crease   of    $2,451,000    in    gold    reserves. 

Nearly  all  the  European  exchanges 
declined  last  week,  probably  in  the  main 
a  result  of  the  report  of  the  Committee 
of  Bankers  in  Paris  stating  that  in  their 
opinion  an  international  loan  to  Germany 
is  not  feasible  at  the  present  time. 

Exports  from  the  United  States  in 
May,  $308,000,000,  were  $10,000,000  less 
than  exports  in  April. 


Sale  of  Maibohm  Motors 

Awaiting  Confirmation 

TOLEDO,  June  14— Federal  Judge  Kil- 
lits  has  not  yet  confirmed  the  sale  of  the 
Maibohm  Motors  Co.  assets  to  a  new  cor- 
poration called  the  Arrow  Motors  Co., 
which  was  organized  by  a  creditors'  com- 
mittee. He  is  expected  to  hear  the  ap- 
peal from  the  decision  of  a  referee  in 
bankruptcy  confirming  the  sale  when  he 
returns  to  this  city  late  this  week. 

Objections  to  the  confirmation  have 
been  filed  by  H.  C.  Maibohm,  president 
of  the  Maibohm  company,  and  T.  W. 
Gushing,  vice-president.  They  are  said 
to  be  backed  by  a  firm  of  New  York 
brokers,  which  stands  ready  to  refinance 
the  old  Maibohm  company. 
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Decision  Followed 
by  Bakelite  Merger 

Parties    to    It    Will    Continue   to 

Make  and  Sell  Products 

Separately 


NEW  YORK,  June  14— The  Bakelite 
Corp.  has  taken  over  the  General  Bake- 
lite Co.,  the  Condensite  Co.  of  America 
and  the  Redmanol  Chemical  Products  Co. 
The  merger  is  the  result  of  a  suit  for 
infringement  of  the  Bakelite  patents 
brought  against  the  General  Insulate  Co. 
of  Brooklyn,  one  of  the  customers  of  the 
Redmanol  company. 

This  suit  resulted  in  a  victory  for  the 
Bakelite  company  when  a  decree  in  the 
United  States  district  court  broadly  sus- 
tained the  Bakelite  patents  covering  the 
molding  of  phenolic  condensation  prod- 
ucts by  heat  and  pressure  and  the  use  of 
fibrous  bodies  in  such  products. 

The  decision  made  it  impracticable  for 
the  Redmanol  company  to  continue  in 
business,  and  it  was  decided  to  consoli- 
date its  business,  including  the  person- 
nel, with  that  of  the  General  Bakelite 
Co.  The  Redmanol  company  had  pur- 
chased, in  the  meantime,  a  controlling 
interest  in  the  Condensite  company  which 
made  possible  the  inclusion  of  that  com- 
pany in  the  merger.  In  many  respects 
the  products  of  the  three  companies  are 
not  identical,  and  each  of  the  three  will 
continue  separately  to  manufacture  and 
market  its  products. 

Dr.  L.  H.  Baekeland  is  president  of  the 
new  Bakelite  corporation.  The  vice- 
presidents  are  Philip  Schleussner,  A. 
Karpen  and  Kirk  Brown.  Brown  is  gen- 
eral manager.  The  offices  of  the  cor- 
poration are  at  8  West  40th  Street,  New 
York. 


300,000  Willys-Knight 

Engines,  Plan  for  1923 

PONTIAC,  June  14— The  Wilson  Foun- 
dry &  Machine  Co.  has  been  directed  by 
John  N.  Willys  to  prepare  for  production 
next  year  of  300,000  Willys-Knight  en- 
gines. Willys  made  an  inspection  of  the 
plant  this  week  and  declared  the  in- 
creased schedule  should  start  in  the  fall 
to  build  up  a  reserve  in  preparation  for 
enlarged  operations  at  Toledo. 

The  increase  will  call  for  an  expansion 
of  the  Pontiac  plant,  with  additions  to 
the  test  house  and  the  assembly  floors 
as  well  as  larger  machine  departments. 
The  schedule  now  is  178  daily,  but  that 
point  has  not  y*>t  been  reached.  It  was 
only  25  a  day  in  March. 

"There  is  no  prospect  of  a  let-up  in 
operations  this  summer,"  declared  Gen- 
eral Manager  Wilson.  "Mr.  Willys  is 
especially  optimistic." 


EMPLOYMENT  GAINS 

DETROIT,  June  12— The  Em- 
ployers Association  reports  a  fur- 
ther increase  of  2900  in  the  total 
employment  this  week.  The  in- 
crease represents  an  addition  of 
145,000  payroll  hours.  The  total 
association  roster  of  173,026  is  ap- 
proximately 60,000  greater  than 
the  corresponding  week  of  last  year 
and  is  only  16,000  less  than  the  to- 
tal for  the  corresponding  week  in 
1920. 


METAL   MARKETS 


reached  this  past  week  when  150  of  type 
61  cars  were  made  and  shipped  in  24 
hours.  More  than  half  of  this  number 
were  closed  bodies. 

The  value  of  the  day's  output  was  over 
$700,000. 

The  total  number  of  men  now  employed 
at  the  Cadillac  plant  is  approximately 
8000,  and  additional  men  are  being  taken 
on  at  the  rate  of  50  a  day. 


INDUSTRUL  NOTES 


CADILLAC  SETS  HIGH  MARK 

DETROIT,  June  13— A  high  mark  for 
one  day's  output  in  the  production  rec- 
ord of  the  Cadillac  Motor  Car  Co.  was 


Martin-Parry  Corp.  will  offer  dealers  in 
and  surrounding  Los  Angeles,  Minneapolis 
and  Baltimore  additional  distributing  and 
servicing  facilities  as.  soon  as  buildings  now 
contracted  for  are  prepared  to  handle  the 
work.  Recent  negotiations  have  expanded 
the  service  of  the  corporation  in  Omaha, 
Salt  Lake  City  and  Denver.  The  corporation 
has  broadened  its  manufacturing  facilities 
through  the  acquisition  of  new  interests  in 
Lumberton,  Miss.  Additional  mills  secured 
there  will  eliminate  much  rehandling  and 
excessive  freight  costs  as  formeily  have  been 
necessary.  It  is  expected  that  before  the 
end  of  the  year  there  will  be  in  operation 
more  than  fifty  servicing  and  distributing 
plants    throughout    the    country. 

Simplex  Rims  Co.  of  Delaware,  incor- 
porated in  that  state  for  $1,000,000,  has  also 
been  incorporated  in  Missouri  with  a  capital 
stock  of  $100,000  and  with  headquarters  at 
Kansas  City.  The  company  will  manufac- 
ture and  sell  Simplex  rims,  as  well  as 
accessories,  and  under  certain  letter  patents 
will  convert  other  rims  for  automobile  tires 
into  Simplex.  The  company  expects  to 
establish  agencies  in  Missouri  and  sell  terri- 
torial rights  to  agents. 

Van  Wheel  Corp.,  Syracuse,  maker  of  cast 
metal  hollow  spoke  automobile  wheels,  has 
moved  its  factory  to  Oneida,  N.  Y.,  where 
operations  have  been  resumed  on  a  larger 
scale.  The  offices  of  the  company  will  re- 
main in  S>Tacuse  for  the  time  being.  T.  G. 
Meachem.  former  vice-president  of  the  New 
Process  Gear  Co.  and  president  of  the 
Palmer-Moore  Co.,  is  president  of  the  com- 
pany. 

Cleveland  Duplex  Machinery  Co.,  Inc., 
Cleveland,  has  been  appointed  exclusive 
representative  by  the  Diamant  Tool  &  Man- 
ufacturing Co.,  Inc.,  Newark,  N.  J.,  in  con- 
nection with  the  sale  of  punch  and  die  sets 
for  the  northeastern  section   of  Ohio. 

H.  L.  Rackllff  Co.  of  Cleveland  and  Xew 
York,  automotive  marketing  counselor,  has 
been  retained  by  the  Dayton  Automotive 
Wheel  Co.  of  Dayton  to  assist  in  the  com- 
pany's   marketing   plans. 


Once  more  the  automotive  consumer  finds 
himself  confronted  with  a  steel  market  of 
decidedly  dual  character.  in  the  sheet 
market  the  chief  producing  interest  adheres 
to  previous  quotations  while  the  independents 
are  asking  irregularly  higher  prices.  The 
latter  are  app;irently  judging  each  inquiry 
upon  its  own  merits,  and  the  advance  asked 
over  the  Corporation's  prices  depends  upon 
the  desirability  of  the  account,  the  speci- 
fications, and  the  backlog  of  orders  on  the 
books  of  the  individual  producer.  In  one 
respect,  however,  there  appears  to  be  more 
or  jess  unanimity.  The  Corporation  has  so 
far  refrained  from  committing  itself  on  sheet 
orders  beyond  July,  and  even  at  the  higher 
pricee  asked  by  the  independents  the  latter 
appear  not  eager  to  encumber  their  order 
books  with  commitments  for  the  second  half 
of  the  third   quarter. 

At  the  same  time  the  preponderance  of 
opinion  among  independent  sheet  rollers 
inclines  to  the  view  that  there  is  very  little 
likelihood  of  any  runaway  market  conditions 
developing  during  the  year's  second  half. 
Producers  are  simply  adopting  the  same 
methods  which  automotive  consumers 
practiced  in  their  buying  earlier  in  the  year. 
Producers  do  not  want  to  have  their  hands 
tied  any  more  than  is  absolutely  unavoid- 
able. The  automotive  industries  continue 
short  of  sheets,  and  rollers  are  being  con- 
stantly appealed  to  to  speed  up  shipments. 
While  the  sheet  industry  as  a  whole  has  not 
yet  reached  100  per  cent  of  capacity  In  its 
operations,  the  capacity  of  the  pickling  and 
finishing  departments  is  taxed  to  the  utmost 
and  the  limit  in  output  of  full-finished  auto- 
mobile sheets  has  been  reached  long  ago.  so 
that  here  and  there  consumers  have  sought 
to  make  common  black  sheets  do.  This, 
however,   usually    proves  a  failure. 

Most  of  the  producers  of  full-finished  auto- 
mobile sheets  are  now  quoting  4.75c.  for 
22-gauge  body  stock,  an  advance  of  $5  a 
ton  over  previous  quotations.  With  the 
sheet  bar  market  having  apparently  settled 
on  a  $35  basis,  non-irtegrated  rollers  of 
full-finished  sheets  are  in  fairly  comfortable 
position  ss  regards  the  price  of  their  prin- 
cipal raw  material,  although  the  supply  of 
sheet  bars  is  at  times  rather  tight.  Con- 
current with  the  advance  in  sheets,  there 
have  been  advances  in  the  prices  of  virtu- 
ally all  automotive  steel  products,  such  as 
strip    steel,    cold-drawn    steel    bars,     etc. 

Pig  Iron. — Although  the  foundr\'  market 
is  practically  in  abeyance,  blast  furnace 
interests  continue  very  optimistic  and 
prophesy  a  very  heavy  movement  after  July 
1,  when  freight  -^tes  will  be  lowered. 

Steel. — Makers  of  cold -drawn  steel  bars 
are  working  double  turn  full  time  to  satisfy 
the  automotive  demand,  orders  i-angin.er  f'-om 
100  to  1,000  tons.  Spring  steel  is  moving  in 
heavy  tonnages  to  automotive  plants.  Most 
of  the  independents  are  now  asking  4<*.  base 
Pittsburgh,  for  cold-rolled  strip  steel:  they 
expect  that  the  chief  interest  will  follow 
suit.  Some  makers  of  hot-roiled  strip  are 
quoting  as  high  as  2.40<',  base  Pittsburgh. 
Many  orders  are  being  turned  down  or 
accepted  in  part  only  because  m.akers  fear 
to  commit  themselves  beyond  the  raw 
material  they  have   in  sight. 

Aluminum. — Very  little  change  is  noted 
in  the  conditions  surrounding  the  aluminum 
ma'ket.  The  whole  future  of  the  metal  is 
wrapped   up   in   the    tariff  developments. 

Copper. — .\utomotive  consumption  is  well 
maintained.  On  the  whole  the  market  is 
quiet  and  fairly  steady. 
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Calendar 


June  15,  1922 


SHOWS 

Nov.  13-18  —  Chicago,  Annual 
Show  and  Meeting-  of  the 
Automotive  Equipment 

Association. 

FOREIGN     SHOWS 

March  10-July  31— Tokio,  Japan. 
Peace  Elxhibition. 

July  1-24 — London  (Olympia), 
Aircraft    Exhibition. 

Sept  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 
Brazilian  Centenary  As- 
socciacao  Automobilista 
Brazileria. 

Sept,  15-20 — The  Hague,  Auto- 
mobile  Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 


damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.     4-15  —  Paris,     Automobile 
Show,  Grand  Palais. 

Nov.  3-11  —  London  (Olympia), 
Automobile   Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 

Nov.  29-Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick Road,  Coventry. 


July 


November — Buenos  Aires,  Ar- 
gentina, Annual  Exhibi- 
tion, Automovil  Club 
Argentino. 

RACES 

15  —  Strasbourg,     French 
Grand  Prix. 

CONVENTIONS 

July  17  —  Baltimore,  meeting, 
representatives  of  highway 
departments  of  ten 
Eastern  states. 

June  19-20  —  Detroit,  Summer 
Convention  of  the  Auto- 
mobile Body  Builders  As- 
sociation. 

June  19-24— Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Ekjulpment  Asso- 
ciation. 


June  26-July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28- Sept.  2  —  Detroit 
National   Safety   Congress. 

Sept.  18-23,  1922— Rome.  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

Sept.  13,  14,  15 — Annual  credit 
meeting.  Motor  and  Acces- 
sory Manufacturers  Ass'n. 

S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va..  1922  Sum- 
mer Meeting  of  Society  of 
Automotive    Engineers. 


Northwest  Sales  Off 
After  Record  Month 


Spring    Business,    However, 

Showed  Earlier  Development 

This  Year  Than  Usual 


MINNEAPOLIS,  June  12— Automobile 
dealers  in  the  Northwest  have  been  won- 
dering where  all  the  money  came  from 
that  participated  in  the  recent  raid  on 
stocks  of  motor  cars.  They  have  discov- 
ered that  it  has  been  dug  out  of  socks, 
tin  cans,  kitchen  stoves  and  other  hiding 
places,  where  people  who  were  afraid 
of  banks,  of  the  business  future,  of  them- 
selves and  everything  else  have  been  keep- 
ing it.  The  sun  of  prosperity  having 
risen  and  begun  to  dispel  the  clouds  of 
gloom,  these  people  have  begun  to  come 
to  themselves  and  are  holding  private  res- 
urrections of  cash. 

However,  except  where  distributing 
agencies  and  factory  corporations  have 
been  financing  dealers,  there  is  still  a 
lack  of  money  to  pay  for  small  car  ship- 
ments from  distributers.  The  bankers 
either  have  not  the  money  or  will  not 
let  loose  of  it. 

This  spring  spurt  in  business,  which 
has  developed  a  shortage  of  cars  with 
dealers  and  their  distributors,  has  come 
earlier  than  usual,  so  that  many  report 
May  as  a  record  month.  By  tht  5;ame 
token  this  business  has  receded  about  a 
month  earlier  than  usual,  and  another 
spurt  is  not  expected  until  the  bumper 
crop  on  the  way  is  assured  and  perhaps 
partially  liquidated. 


Sales  in  Texas  Increase 
10  Per  Cent  in  Half  Month 

DALLAS,  TEXAS,  June  13— There 
was  a  considerable  improvement  in  the 
automotive  business  in  Texas  during  the 
past  15  days.  Sales  by  retail  merchants 
showed  an  increase  of  some  10  per  cent 
over  the  preceding  15  days. 

The  real  reason  appeared  to  be  the  fact 
there  is  more  money  in  the  country.  East 
Texa.^  farmers  are  now  marketing  a  $15,- 
000,000   fruit   and   canteloupe   crop,   and 


they  have  already  sold  or  contracted  to 
sell  $10,000,000  worth  of  berries  and  to- 
matoes. Northeast  Texas  and  southwest 
Texas  are  marketing  $10,000,000  worth 
of  potatoes,  and  west  Texas  has  sold  a 
big  wool  crop.  The  people  in  these  sec- 
tions are  in  the  market  for  automobiles, 
and  the  dealers  have  not  overlooked  the 
bet. 


Goodyear  Produces 

45,000,000tli  Tire 

AKRON,  June  9— The  Goodyear  Tire 
&  Rubber  Co.  has  turned  out  its  45,000,- 
000th  tire. 

Tire  No.  45,000,000  was  taken  from 
the  moulds  at  ten  o'clock  on  the  morn- 
ing of  June  8,  marking  the  greatest 
number  of  tires  produced  by  any  com- 
pany in  the  world. 

The  tire  will  be  exhibited  in  the  com- 
pany's rubber  museum  in  Akron.  It  was 
built  with  the  assistance  of  Vice-Presi- 
dent and  Factory  Manager  Paul  W.  Litch- 
field, while  President  E.  G.  Wilmer,  Vice- 
President  George  M.  Stadleman  and 
other  Goodyear  officials  looked  on,  and 
when  it  was  completed  the  Goodyear  fac- 
tory whistles  were  blown  for  45  minutes. 


ASK  HICKS-PARRETT  BANKRUPTCY 

CHICAGO,  June  9— A  petition  in 
bankruptcy  was  filed  yesterday  against 
the  Hicks-Parrett  Tractor  Co.  of  Chi- 
cago Heights,  III.,  by  three  creditors, 
whose  claims  aggregate  $657.  Officials 
of  the  company  said  they  hoped  the 
claims  could  be  adjusted  without  going 
through  the  bankruptcy  courts.  The  com- 
pany has  been  operating  only  on  a  small 
scale  for  some  time. 


R.  C.  O'BRYAN  SENTENCED 

OMAHA.  June  13— R.  C.  O'Bryan,  ex- 
ecutive head  of  the  defunct  Great  West- 
em  Commercial  Body  Co.,  recently  tried 
and  found  guilty  in  district  court  of 
conspiracy  to  defraud  the  public  in  the 
sale  of  that  concern's  stock,  has  been 
sentenced  by  Judge  Goss  to  a  year  in 
the  state  penitentiary  and  to  pay  a  fine 
of  $1,000.  His  attorneys  immediately 
gave  notice  of  an  appeal. 


Signs  Guide  Dealers 
When  Visiting  Stutz 

Catalog  Is  Also  Used  to  Give  Visi- 
tors Better  Understanding 
of  Factory 


INDIANAPOLIS,  June  10— At  a  two- 
day  sales  and  service  conference  of  the 
Stutz  Motor  Car  Co.  of  America  the 
first  day  was  devoted  to  talks  by  depart- 
ment heads  with  a  trip  through  the  fac- 
tory as  the  end  of  the  formal  sessions. 
In  the  factory  visit  a  rather  novel  plan 
was  followed.  The  entire  factory  was 
labeled  with  signs  and  legends  for  each 
department.  It  was  numbered  also  to 
key  with  a  brief  catalog  somewhat  on 
the  lines  of  a  simple  art  catalog. 

Along  with  each  exhibit  legend  in  the 
catalog  the  name  of  the  foreman  in 
charge  appeared,  and  he  formally  met 
each  visitor.  While  every  factory  intro- 
duces department  heads,  the  foremen  are 
often  neglected  for  one  reason  or  another. 

"That  is  wrong,"  says  Fred  Wilson, 
general  sales  manager,  who  was  respon- 
sible for  the  plan.  "The  way  to  do  it  is 
to  introduce  each  foreman  so  that  in  the 
future  thai-  department  will  have  a  per- 
sonal existence  to  the  dealer  and  service/ 
man." 

Another  innovation  introduced  in  the 
factory  visit  was  a  sheet  upon  which  was 
listed  the  number  of  pieces  in  the  Stutz,; 
those  purchased  finished,  the  number  of 
assemblies  made  in  the  plant,  the  number 
of  holes  drilled,  reamed  and  tapped,  the 
number  of  pieces  of  various  sorts  of 
metals  and  materials,  etc. 

This  list  gave  the  visitors  an  impres- 
sion of  the  magnitude  and  multiplicity  of 
operations  and  materials  and  parts  han- 
dled and  work  done  upon  them.  Also  it 
gave  them  a  quick  view  of  the  propor- 
tions of  the  car  and  assemblies  made  in 
the  plant,  so  that  they  could  form  a  con- 
ception of  the  factory  before  they 
reached  the  first  department. 

Besides  the  guides,  one  to  every  fou^ 
visitors,  each  dealer  was  supplied  with 
a  miniature  catalog  that  described  the 
twenty-two  main  departments. 
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New  Problems  of  Engineer  Shown 

at  S.  A.  E.  Meeting 

President  Bachman  says  automotive  engineer  must  have  part  in 
solving  questions  of  transport  as  well  as  design.  New  standards 
adopted.  500  members  attend  Summer  meeting  at  White  Sulphur 
Springs.  Financial  report  read.  Nomination  Committee  appointed. 


WHITE  SULPHUR  SPRINGS,  W.  VA.,  June 
20 — Five  hundred  members  and  guests  are 
attending  the  annual  midsummer  meeting  of 
the  Society  of  Automotive  Engineers  which  began 
here  to-day.  The  meeting 
will  continue  until  the  end 
of  the  week.  Everyone  is 
agreed  that  this  is  the  most 
attractive  place  at  which  a 
summer  meeting  of  the  So- 
ciety has  ever  been  held. 

Mild  weather  and  invig- 
orating mountain  atmos- 
phere are  making  the 
sports  program  specially 
attractive  this  year.  Two 
golf  courses,  tennis  courts, 
a  swimming  pool,  horse 
back  riding,  trap  shooting 
equipment  and  other  facili- 
ties provide  for  a  greater 
diversity  of  entertainment 
than  ever  before. 

Special  trains  from  the  East  and  the  Middle  West 
"brought  the  majority  of  the  five  hundred  guests  this 
morning,  although  a  few  golf  enthusiasts  arrived 
during  Saturday  and  Sunday.  More  than  120  ladies 
are  in  attendance. 


WE  should  exercise  all  our  ability  and 
energy  to  proceed  in  a  rational  way 
to  extend  and  continue  the  Standards  work 
which  was  inaugurated  about  twelve  years 
ago  and  has  been  carried  on  continually 
since. 

I  wish  that  we  could  find  some  way  of  still 
further  impressing  upon  the  automobile  and 
allied  industries  the  importance  of  this  work; 
that  we  could  find  a  successful  method  of 
definitely  determining  the  degree  to  which 
the  Standards  are  used  and  a  more  definite 
measure  of  the  economies  which  their  use 
brings  about. — B.  B.  Bachman. 


Golf,  tennis  and  bathing  are  merely  the  diversions 
of  the  meeting,  however,  as  was  evidenced  by  the 
large  attendance  at  the  standards  meeting  which 
lasted  most  of  the  day  and  the  business  session  which 

took  place  this  evening. 
President  Bachman  ad- 
dressed the  membership  at 
the  evening  meeting. 

A  large  proportion  of  the 
active  and  prominent  engi- 
neers of  the  industry  are  in 
attendance,  so  that  the  con- 
structive work  of  this  meet- 
ing is  likely  to  be  consider- 
able. Fiv^  past-presidents 
of  the  Society  are  present, 
together  with  nearly  all  the 
"old  standbys"  of  the  or- 
ganization. 

Practically  all  of  the 
recommendations  of  the 
Standards  Committee  were 
adopted  without  change,  although  a  few  minor  altera- 
tions were  made.  A  summary  of  the  recommenda- 
tions appeared  in  Automotive  Industries  last  week. 
Chairman  E.  A.  Johnston  of  the  Standards  Commit- 
tee had  no  difficulty  in  completing  his  lengthy  report 
by  4  p.  m. 
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The  automotive  engineer  must  take  an  active  part, 
not  only  in  designing  vehicles,  but  also  in  solving 
those  problems  of  highway  construction  and  transpor- 
tation which  involve  the  increasing  profitable  use  of 
cars  and  trucks.  The  speed-wagon,  the  motor  bus  and  the 
motor  rail  car  are  the  three  outstanding  developments  of 
recent  months  in  the  automotive  field. 

The  problems  of  design  and  operation  that  they  have 
brought  with  them  call  for  serious  attention  from  the  au- 
tomotive engineer.  Research  and  standardization  will 
play  an  important  part  in  their  solution. 

These  are  the  high  spots  of  B.  B.  Bachman's  presiden- 
tial address  delivered  at  the  opening  session  of  the  sum- 
mer meeting  of  the  Society  of  Automotive  Engineers. 
Bachman  said  in  part: 

AFTER   this  more   or  less   hurried    summary    of   the 
affairs  of  the  society,  I  would  direct  your  attention 
to  a  more  general  survey,  with  a  view 
of   determining   along   what   lines   our 
activities     as     engineers    and     as     an  * 

engineering  society  should  be  directed 
in  the  immediate  future. 

The  period  of  industrial  depression 
through  which  we  have  gone  should 
be  productive  of  some  lessons  to 
which  it  would  be  well  for  us  to  give 
thought.  Naturally,  those  which  ap- 
peal to  me  most  forcibly  and  which  I 
feel  most  competent  to  discuss  are 
those  which  have  to  do  with  the  truck 
rather  than  the  passenger  vehicle. 
There  have  been  three  outstanding  de- 
velopments during  recent  months,  the 
appearance  of  which  may  be  due  in 
part  to  conditions  resulting  from  the 
depression.  They  are:  the  speed- 
wagon,  the  motorbus  and  the  motor 
rail  car.  That  there  is  a  fertile  field 
of  usefulness  for  all  three  of  these 
types  can  probably  be  accepted  with- 
out question.  That  they  each  present 
features  of  design  requirements  which 
are  distinctive  and  possibly  not  yet 
fairly  appreciated  in  general  is,  I  be- 
lieve, also  true. 

We  held  in  January  and  will  hold  at 
this  meeting  a  session  dealing  in  a  degree  with  the 
problem  of  bus  transportation.  There  have  been  ses- 
sions held  by  the  Metropolitan  and  the  Indiana  Sections 
which  had  to  do  with  the  matter  of  the  railway  motor 
car.  The  problem  of  the  speed-wagon  may  be  more 
commercial  than  technical,  but  I  believe  that  it  deserves 
consideration.  I  am  mentioning  these  points  with  the 
hope  that  our  sections  will  find  some  suggestions  for 
their  development  for  meeting  topics. 

The  question  of  highways  is  one- which  has  been  given 
considerable  attention  in  the  past  in  our  discussions  and 
should  receive  continuing  attention.  The  ability  and  the 
efficiency  of  the  vehicles  which  we  manufacture  are  de- 
pendent in  a  large  degree  upon  the  character  of  the 
roads  upon  which  they  are  operated.  \''hile  it  is  true 
that  the  invention  and  development  of  the  automobile 
has  increased  the  demand  for  improved  roads,  it  is  also 
true  that  the  growth  of  improved  roads  has  increased  the 
demand  for  and  use  of  the  motor  vehicle,  and  future  limi- 
tation in  road  construction  will  act  as  a  limitation  on  the 
vehicle  market. 

It  appears  to  me  to  be  particularly  unfortunate  that 
there  should  be  any  controversy  between  the  railroads 
-ind  the  users  and  manufacturers  of  motor  vehicles,  in- 
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stead  of  complete  harmony  and  co-operation.  Except  in 
the  most  isolated  cases,  competition  between  these  two 
forms  of  transportation  is  most  unlikely.  I  think  this  is 
almost  universally  true  with  regard  to  transportation  of 
goods;  and  in  the  transportation  of  passengers  it  is  al- 
most equally  true  if  we  stretch  our  imagination  to  em- 
brace what  must  be  the  development  of  the  future.  I 
recognize  the  fact  that  there  is  a  large  amount  of  capi- 
tal invested  in  street  railway  transportation,  but  I  am 
also  impressed  more  and  more  daily  with  the  fact  that 
the  streets  of  our  cities  are  becoming  less  able  to  accom- 
modate the  burden  of  traffic  which  they  are  called  upon 
to  bear.  It  seems  to  me  not  at  all  improbable  that  this 
condition  will  make  it  imperative  in  the  not  very  distant 
future  to  replace  track  vehicles  with  a  more  flexible  form 
of  vehicle  for  short  hauls  and  where  frequent  stops  are 
necessary. 

This  problem  of  highway  capacity  as  evidenced  by  our 
city  streets  deserves  the  most  careful 
study  on  the  part  of  every  automotive 
engineer,  particularly  as  to  what  its 
probable  effect  will  be  on  future  de- 
sign requirements  as  affecting  the  size 
of  the  vehicle,  the  control  with  respect 
to  steering,  turning-radius,  accelera- 
tion and  braking.  In  many  of  our 
cities  very  stringent  regulations  with 
regard  to  parking  have  been  put  into 
force.  It  is  useless  to  spend  our  time 
in  railing  against  these  provisions,  for 
in  some  measure  at  least  they  repre- 
sent the  legitimate  effort  to  distribute 
the  use  of  the  streets  in  a  fair  way 
among  all  citizens.  The  problem  pre- 
sented is  of  the  most  complex  nature 
and  deserves  careful  study  and 
analysis. 

Another  result  of  the  increasing 
traffic-density  is  the  lowering  of  the 
efficiency  of  motor  vehicles  as  a  means 
of  saving  time.  As  the  cost  of  opera- 
tion of  motor  vehicles  has  been  re- 
duced, and  the  possibility  of  use  there- 
by increased,  this  new  factor  of  limi- 
tation of  speed,  due  to  congestion,  be- 
comes  increasingly    important. 

In  the  broader  aspect  of  transpor- 
tation in  rural  and  suburban  communities  there  should 
be  practically  no  question  of  conflict  between  the  rail- 
way and  the  motor  vehicle.  We  have  in  this  country  a 
sufficiently  close-up  picture  of  the  development  of  trans- 
rortation  facilities  to  be  able  to  get  a  very  comprehen- 
sive view  of  the  relation  between  various  means  of  trans- 
portation and  the  establishment  of  communities. 

THE  ear)y  settlements  were  along  the  seaboard  and  the 
more  navigable  streams,  and  this  condition  of  affairs 
continued  up  to  the  time  of  the  development  of  the  rail- 
way, which  resulted  in  the  unlocking  of  the  vast  inland 
empire  and  the  linking  up  of  the  Pacific  Coast  with  the 
Atlantic,  which  would  have  been  practically  impossible 
without  this  new  means  of  transportation.  The  develop- 
ment of  electricity  and  its  application  to  high-speed  in- 
terurban  lines  was  the  next  step  in  bringing  high-speed 
transportation  into  closer  contact  with  the  small  com- 
munity and  individual.  It  is  obvious,  however,  that  the 
operation  of  rail  lines  calls  for  a  virtual  monopoly  of  ter- 
ritory in  the  form  of  a  franchise  and  limits  the  operation 
of  vehicles  over  any  given  track  to  one  centralized  au- 
thority and  calls  for  fixed  schedules  of  operation. 

The  advent  of  the  automobile  has  resulted  in  placing- 
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into  the  hands  of  the  individual  a  smaller  and  more  flex- 
ible unit  with  practically  the  equivalent  speed-capacity 
of  the  railway.  This  vehicle,  capable  of  being  operated 
over  the  road,  can  be  made  more  truly  competitive  and 
infinitely  more  flexible  and  independent  of  fixed  sched- 
ules. The  growing  use  of  the  automobile  and  the  truck, 
coincident  with  the  development  of  and  as  an  auxiliary  to 
the  railway  system,  has  resulted  in  extensive  suburban 
and  rural  development  which  would  probably  have  been 
as  impossible  without  the  automobile  as  the  development 
of  the  inland  cities  of  this  country  would  have  been  with- 
out the  railroad. 

While  this  development  has  resulted  and  the  increase 
in  realty  value  is  recognized  and  acknowledged,  the  in- 
creasing traffic,  particularly  over  main  routes,  will  bring 
a  reaction  unless  we  are  peculiarly  alert  to  study  and 
suppress  in  design  all  objectionable  characteristics  of 
our  vehicles  to  the  greatest  possible  degree.  I  appreciate 
that  the  control  of  all  these  features  is  not  in  the  hands 
of  the  engineer  or  manufacturer,  but  he  should  be  thor- 
oughly posted  as  to  what  they  are  and  be  prepared  to 
co-operate  intelligently  with  regulatory  bodies  to  assure 
that  rational  measures  for  the  protection  of  the  public 
are  enforced  which  do  not  impose  unreasonable  restric- 
tion on  road  transportation. 

Originally  road  construction  was  in  the  hands  of  in- 
dividuals or  corporations  that  operated  them  for  profit 
in  the  collection  of  tolls.  While  we  have  rejected,  as  a 
nation,  the  idea  of  public  ownership  of  railroads,  so 
also  have  we  rejected  the  idea  of  private  ownership  of 
highways.  I  believe  both  these  ideas  are  proper.  In 
the  railroad  we  require  concentration  of  authority  and 
responsibility  in  operation  over  any  one  given  line.  This 
can  be  obtained  most  eflUciently  by  private  ownership 
and  operation  under  reasonable  government  regulation. 
The  highway,  on  the  other  hand,  is  primarily  for  the 
use  of  the  individual  according  to  his  needs  and  desires, 
with  as  little  restriction  as  possible  consistent  with  pub- 
lic safety,  which  can  be  obtained  best  by  public  owner- 
ship and  complete  government  control. 

Much  of  the  discussion  on  the  question  as  to  who 
should  bear  the  burden  of  the  cost  of  construction  and 
maintenance  of  our  highway  systems,  or  whether  the 
motor-vehicle  operator  is  receiving  a  public  subsidy 
which  is  not  shared  by  the  railroad,  etc.,  appears  to  be 
beside  the  point.  The  cost  of  transportation  of  passen- 
gers and  freight,  by  railroad,  water  or  highway,  is  borne 
by  the  whole  community  and  shared  by  every  citizen  in 
proportion  to  his  requirements  for  transportation.  I  be- 
lieve this  to  be  so,  whether  the  cost  of  transportation  is 


included  in  the  cost  of  the  commodity  or  it  appears  par- 
tially in  the  form  of  taxes.  The  big  fundamental  prob- 
lem is  to  determine  the  economic  field  for  each  medium 
of  transportation  and  the  relation  each  should  bear  to 
the  other  for  maximum  eflficiency,  and  the  most  satisfac- 
tory means  of  proportioning  the  expense  to  the  individ- 
ual. 

I  have  endeavored  to  the  best  of  my  ability  to  give  you 
a  brief  and  yet  comprehensive  view  of  the  problems 
which  are  confronting  us  and  should  receive  our  active 
individual  and  collective  attention.  I  hope  the  result 
may  be  to  stimulate  interest  in  the  affairs  of  the  society 
and  enlargement  of  the  horizon  in  our  view  of  the  future 
activity  of,  and  the  service  which  can  be  rendered  by, 
each  of  us  individually  and  as  an  organization. 


Bachman  also  reviewed  the  general  work  of  the  so- 
ciety during  the  past  year,  discussing  briefly  the  activi- 
ties of  the  meetings  committee,  the  restriction  of  mem- 
bership, the  society  finances,  the  progress  in  standardi- 
zation and  the  research  work. 


THE  Standards  Committee   has  done   some  excellent 
work  during  the  past  year.     Among  its  accomplish- 
ments should  be  noted  the  following: 

1.  Mountings  for  car  bumpers  were  standardized. 

2.  Ball  studs  for  steering  connections  were  adopted. 

3.  Adjustable   yokes   for   brake    rods    and    similar    uses   were 
adopted. 

4.  Serrated  fittings  for  shaft  ends  from  %  to  %  inches  diam- 
eter shafts  and  tapers  were  adopted. 

5.  Standards  were  adopted  for  tempers  and  toughness  of  lock 
washers. 

6.  Dimensions  for  five  spindle  sizes  for  motor  truck  axles  were 
standardized. 

7.  Base    shaft  dimensions    for   small    magneto   mountings   for 
isolated  electric  plants  were  standardized. 

8.  The  two  bolt  flange  dimension  in  four  sizes  of  motorcycle 
carburetors  were  adopted. 

9.  Threaded  ends  for  car  top  irons  were  standardized. 


This  list  is  a  fine  record  of  constructive  achievemtnt. 
The  recommendations  not  accepted  were  of  comparative- 
ly small  importance.  The  proposed  standard  of  three- 
quarter  inch  hole  for  crankcase  draining  was  rejected, 
as  not  being  sufficiently  specific. 

Three  lighting  bulb  sizes  were  eliminated.  These  were 
bulb  sizes  G  10,  G  12  and  G  16^2.  8-10  and  18-24  voltage 
ranges  in  bulbs  were  dropped  as  were  four  and  nine 
battery  cell  arrangements.  The  proposed  specifications 
for  soft  annealed  copper  wire  were  also  rejected.     Roll- 
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AUTOMOTIVE  INDUSTRIES 

THE  AUTOMOBILE 


Some  of  the  S.  A.  E.  council  members  and  two  of  the  permanent  staff.    Left  to 

right — C.  F.  Clarkson,  Lon  K.  Smith,  O.  W.  Young,  H.  M.  Crane,  President  B.  B. 

Bachman,  Past-President  David  Beecroft,  L.  C.  Hill 

ing  tolerances  for  concave  spring  steel  and  for  wire 
spring  steel  were  adopted. 

Standards  for  screw  bolts  and  nuts  were  amplified  by 
specifying  length  of  thread  and  position  of  cotter  pin. 
The  present  recommended  practice  for  spring  eye  bush- 
ing and  bolt  tolerances  were  revised  by  eliminating  bolt 
tolerances  and  changing  the  title  to  spring  eye  bushing. 
The  present  recommended  practice  for  frame  brackets 
for  springs  was  canceled.  Specifications  of  tests  for 
headlamp  lighting  control  devices  were  revised. 

Specifications  for  non-ferrous  alloys  were  modified  to 
cover  ingots  as  well  as  finished  products  for  bearing 
metals.  New  specifications  were  adopted  for  phosphor 
bronze,  spring  strips,  aluminum  sheets  and  strips  and 
brass  wire  for  brazing.  The  screw  thread  report  was 
accepted. 

The  committee  will  leave  to  the  American  Engineer- 
ing standards  committee  the  task  of  standardizing  a  se- 
ries of  plain  washers  used  in  all  industries.  The  draw- 
bar adjustment  standard  was  elaborated  to  cover  2,  3 
and  4  plows;  where  formerly  there  was  one  now  there 
is  a  different  one  for  each  plow. 

The  supplementary  report  on  general  information  re- 
garding gages  and  gaging  was  referred  back. 

An  informal  proposal  to  standardize  ten  grades  of 
lubricating  oil  provoked  strong  discussion  by  oil  repre- 
sentatives and  matter  will  be  handled  by  lubricant  di- 
vision. Engine  flywheel  housing  recommendations 
adopted. 

A  two-day  production  meeting  of  society  will  be  held 
in  Detroit  in  October  and  made  annual  affair  to  be 
held  in  different  cities  on  successive  years.  The  fore- 
noon of  each  day  may  be  given  over  to  technical  ses- 
sions and  afternoon  to  factory  visits,  a  program  for 
the  Detroit  meeting  will  be  announced  soon. 

The  membership  in  general  session  voted  in  favor  of 
council  arranging  to  hold  evening  meetings  in  many 
cities,  such  as  St.  Louis,  Milwaukee,  Syracuse,  Akron, 
Cincinnati,  Peoria  and  Pittsburgh,  where  there  are  no 
sections  in  order  to  give  members  in  such  cities  more 
service  from  the  society. 

Report  of  Lon  Smith,  chairman  of  the  membership 
committee,  showed  a  gain  of  132  members  during  the 
first  eight  months  of  this  year  and  a  present  total  mem- 
bership of  5530.  The  securing  of  new  members  and 
holding  old  ones  was  the  major  topic  discussed  at  the 
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business  session;  many  members 
pledged  to  get  two  new  members  be- 
fore the  winter  meeting.  " 


THE  financial  report  of  the  So- 
ciety as  of  June  1,  1922,  was 
presented  at  the  business  meeting 
on  Tuesday  morning.  The  report 
was  as  follows: 

The  Society's  net  loss  for  the  first 
eight  months  of  this  fiscal  year  was 
$18,360.26  as  compared  with  an  un- 
expended income  of  $14,504.88  for 
the  corresponding  period  of  last 
year.  This  loss  is  due  to  a  reduction 
in  income  of  $27,439.30  as  compared 
with  the  first  eight  months  of  the 
last  fiscal  year. 

The  advertising  sales  fell  off  $7,- 
595.66  and  the  expense  of  selling  ad- 
vertising   was    increased    $11,540.09, 
making  a  total  decrease  in  net  rev- 
enue from  advertising  of  $19,135.75 
as    compared    with    the    first    eight 
months  of  the  last  fiscal  year.     The 
net  revenue  from  advertising  has  averaged  about  $5,500 
per  month  for  the  past  eight  months,  but  has  increased 
steadily  since  January,  the  gross  business  for  the  month 
of  June  being  about  $15,000,  with  a  net  balance  of  approxi- 
mately $10,000  for  Society  activities  when  cost  of  sales 
has  been  deducted. 

Initiation  fees  from  new  members  are  $6,335  less 
than  for  the  same  eight  months  of  last  fiscal  year. 

By  careful  management  on  the  part  of  the  president, 
the  treasurer,  the  council  and  the  various  committeemen 
the  total  operating  expense  has  increased  only  $5,425.84, 
as  compared  with  the  first  eight  m.onths  of  last  fiscal 
year,  in  spite  of  added  activities  costing  approximately 
$10,000. 

The  assets  of  the  Society  at  April  30  were  $180,127.63, 
offset  by  accounts  payable  of  $9,159.29  and  special  re- 
serves of  $50,758.11,  leaving  net  assets  of  $120,210.23; 
$89,998.49  of  this  is  in  the  form  of  Railroad  and  U.  S. 
Government  bonds  and 
accrued  interest  and 
the  balance  is  the  in- 
vested working  capital. 

THE  nominating 
committee  was  also 
appointed  at  this  ses- 
sion, and  will  make  a 
report  before  the  end 
of  the  meeting.  This 
committee  is  composed 
of  members  elected  by 
each  of  the  sections, 
and  three  members 
elected  at  the  summer 
meeting.  The  section 
members  of  this  com- 
mittee will  be  instru- 
mental in  determining 
the  officers  of  the  S.  A. 
E.  for  next  year. 

Considerable  interest 
is  being  evidenced  in 
the  section  stunts,  some 
of  which  are  particu- 
larly    attractive     this  tt    n^    c^     si     j     u   ■        .  ^f 

H.  M.  Swetla^id,  chairman  of 

•  ^^^-  the  Finance  Coynmittee 
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How  to  Secure  Effective  Lubrication 


Crankcase  oil  must  be  renewed  frequently.  Rate  of  oil  pumping 
depends  on  oil  thrown  to  cylinders,  speed  of  revolution,  piston 
drainage,  viscosity  and  cylinder  vacuum.  Piston  rings  affect  pump- 
ing.    Oil  grooves  with  return  holes  keep  down  oil  consumption. 

By  G.  A.  Round* 


GEORGE  A.  ROUND,  Assistant  Chief,  Engineering 
Division,  Automotive  Department,  Vacuum  Oil  Co., 
in  his  paper  on  "Oil  Pumping,"  said  that  to  secure 
good  lubrication  and  offset  the  effects  of  dilution  the 
crankcase  oil  must  be  renewed  at  frequent  intervals.  This 
can  be  done  either  by  periodic  draining  of  the  entire  sup- 
ply or  by  the  frequent  addition  of  fresh  oil  to  replace  that 
used.  Where  the  oil  consumption  is  low  the  former  method 
is  the  natural  one.  Unfortunately  the  draining  of  the  oil 
is  such  a  disagreeable  task  that  many  owners  neglect  it. 
In  many  engines  the  oil  consumption  increases  to  an  un- 
desirable extent  after  a  comparatively  short  period  of 
service,  and  it  is  this  class  that  Mr.  Round's  paper  was 
chiefly  concerned  with. 

The  rate  of  oil  pumping  depends  upon  the  following 
principal  factors:  The  amount  of  oil  thrown  to  the  cylin- 
ders; the  speed  of  revolution;  the  efficiency  of  the  means 
for  piston  drainage;  the  ring  fit;  the  oil  viscosity  and 
character  and  the  vacuum  in  the  cylinder.  Mr.  Ricardo  in 
his  paper  at  the  Winter  Meeting  stated  that  he  had  been 
unable  to  determine  any  effect  of  the  vacuum  in  the  cylin- 
der on  the  oil  pumping,  but  an  engineer  who  was  working 
out  a  device  for  preventing  oil  pumping  and  sealed  the 
crankcase  so  that  a  vacuum  equal  to  that  in  the  intake  pipe 
was  maintained  in  it,  found  that  the  oil  loss  was  reduced 
by  one-half.  There  was  no  smoking  when  accelerating 
after  prolonged  idling. 

As  a  general  thing  the  oil  consumption  decreases  with 
an  increase  in  the  viscosity  of  the  oil,  but  in  several 
cases  of  engines  with  cast  iron  pistons  having  no  scraper 
rings  on  the  skirt,  but  oil  return  holes  through  the  piston 
wall  at  the  bottom  of  the  lowest  ring  groove,  the  reverse 
relationship  was  found  to  hold  true.  In  one  engine  with 
force  feed  and  one  with  splash  lubrication  the  less  viscous 
oil  showed  the  higher  economy.  The  first  of  these,  a  small 
six-cylinder  engine,  consumed  1.37  lb.  of  the  lighter  oil  in 
10  hrs.  and  2.1  lb.  of  the  heavier  oil  under  similar  oper- 
ating conditions.  In  the  case  of  the  splash-lubricated  en- 
gine, a  single  cylinder  lighting  unit,  the  consumption  was 
0.5  lb.  of  the  lighter  oil  in  10  hrs.  and  2.6  lb.  of  the  heavier 
oil.  The  consumption  figures  in  both  cases  were  corrected 
for  dilution. 

The  viscosities  were  45  and  58  seconds  Saybolt  at  210 
deg.  Fahr.    The  conclusion  is  reached  that  the  resistance 


♦Digest  of  paper  presented  at  Summer  Meeting  of  Society  of  Auto- 
motive Engineers. 


to  the  flow  of  the  lubricant  behind  the  ring  in  the  groove 
where  the  return  holes  were  located  was  the  controlling 
factor,  as  with  a  different  form  of  oil  return  the  behavior 
of  the  oils  was  quite  normal.  High  fire  test  oils  also  show 
a  reduced  consumption,  especially  in  tractor  and  heavT 
truck  engines,  but  the  use  of  such  oils  is  not  always  to  be 
recommended,  because  of  the  fact  that  they  may  not  burn 
cleanly  when  running  under  small  load. 

It  has  been  found  that  the  piston  rings  have  much  to  do 
with  oil  pumping.  The  important  factors  are  the  amount 
and  uniformity  of  the  ring  pressure  and  the  clearance  of 
the  ring  in  the  groove,  while  the  end  clearance  in  the 
groove  is  of  minor  importance.  That  oil  pumping  is  very 
much  dependent  upon  the  unit  pressure  of  the  ring  against 
the  cylinder  wall  was  shown  by  an  experiment  with  an 
aircraft  engine  in  which  the  oil  consumption  was  reduced 
30  per  cent  by  cutting  down  the  bearing  surface  of  the 
ring  about  one-third,  increasing  the  pressure  per  unit  area 
about  50  per  cent. 

The  fit  of  the  rings  in  their  grooves  is  of  prime  im- 
portance, as  experience  has  shown  that  where  the  amount 
of  oil  thrown  onto  the  cylinder  walls  is  constant,  as  with 
splash  systems,  the  oil  consumption  increases  rapidly  with 
the  wear  of  the  groove.  With  cast  iron  pistons  and  rela- 
the  wear  of  the  groove. 

OIL  grooves  with  return  holes  are  a  great  help  in 
keeping  down  the  oil  consumption. 
The  large  increase  in  the  use  of  pressure  feed  during 
the  past  few  years  is  mentioned,  and  the  observation  made 
that  the  V-type  engine  requires  this  form  of  lubrication, 
for  equal  distribution  to  all  cylinders.  Its  great  disadvan- 
tage is  that  the  amount  of  oil  thrown  to  the  cylinders  in- 
creases with  the  wear  of  the  bearings,  whereas  with  splash 
lubrication  it  remains  constant.  With  the  pressure  feed 
system  there  is  danger  that  at  light  loads  the  amount  of 
oil  thrown  onto  the  cylinder  walls  is  excessive.  Accurate 
fitting  of  bearings  tends  to  minimize  oil-pumping,  but  this 
is  often  nullified  later  by  poor  repair  work.  As  regards 
connecting  rod  bearings,  Mr.  Round  claims  that  the  ideal 
design  has  no  shims.  Where  these  are  used,  either  the 
lead-edged  or  plain  brass  shim  is  satisfactory  only  w^hen 
properly  fitted.  If  a  bearing  fails  from  lack  of  oil  the 
lead  edge  will  be  destroyed  and  the  repairman  is  likely  to 
overlook  this  fact,  with  resultant  trouble.  For  truck  and 
tractor  service  this  shim  seems  to  be  less  satisfactory. 
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What  Constitutes  a  Perfect  Motor  Bus? 

Controlling  design  factors  are  safety,  comfort,  and  minimum  oper- 
ating cost.  They  can  be  obtained  with  low  center  of  gravity,  wide 
frame,  track  and  spring  centers,  and  effective  braking.  Short 
turning  radius  is  necessary  together  with  clear  vision  for  driver. 

By  G.  A.  Green* 


IN  its  broadest  sense  we  believe  the  controlling  design 
factors  from  the  standpoint  of  the  motorbus,  in  the 
order  of  their  importance,  are: 

(1)  Safety. 

(2)  Comfort  and  convenience  of  the  public. 

(3)  Minimum  operating  cost. 

Safety  easily  heads  the  list  and  a  very  large  proportion 
of  the  engineering  development  v^'ork  must  be  con- 
centrated under  this  heading.  It  is  generally  agreed 
that  a  truck  carrying  freight  should  be  in  all  respects 
safe,  and  that   every   reasonable   precaution   should  be 


•General  manager,  Fifth  Avenue  Coach  Co.,  New  Tork.  Excerpt 
from  a  paper  read  before  the  summer  meeting  of  the  Society  of 
Automotive  Engineers. 


Fig-  1   {above) — Sectional  view  of  J-type  single-deck  bus.     Fig.  2   {below) — Sec- 
tional view  of  L-type  double-deck  bus 


taken  to  render  automobiles  transporting  from  one  to 
seven  passengers  safe;  so  how  much  more  important  is 
it  that  a  vehicle  carrying  fifty  or  more  passengers  should 
be  free  from  every  sort  of  hazard!  It  must  be  remem- 
bered that  much  of  the  mileage  of  the  bus  is  through 
congested  thoroughfares.  This  is  not  the  case  with  the 
average  automobile  or  truck.  Again,  the  aveirage  indi- 
vidual makes  some  effort  to  get  out  of  the  way  of  a  truck 
or  automobile,  but  the  bus,  with  its  acknowledged  flexi- 
bility, is  supposed  to  move  out  of  the  paths  of  both 
vehicles  and  pedestrians. 

The  design  of  a  motorbus  from  a  safety  standpoint 
includes  certain  basic  features  which  must  be  incor- 
porated in  the  general  constructional  plan.     There  are 

also  other  detail  features  which  must 
be  included.  The  latter  are  dictated 
by  humane  considerations.  Reference 
is  now  being  made  to  providing  the 
driver  with  reasonable  comfort  and 
convenience  so  that  no  undue  hardship 
will  be  inflicted  upon  him  as  a  result 
of  the  performance  of  his  duties. 
First,  let  us  consider  the  former. 
These  are 

(1)  Low  center  of  gravity. 

(2)  Wide    frame,    track    and    spring 
centers  and  general  dimensions. 

(3)  Effective  brakes. 

(4)  Short  turning  radius. 

t 

Beyond  doubt,  the  future  bus  will 
be  low  hung.  The  inherent  danger  in 
connection  with  any  other  form  of 
construction  is  the  possibility  of  over- 
turning. 

We  have  found  that  a  safe  and 
practical  height  of  the  frame  from  the 
ground  for  a  single-deck  bus  is  25  in. 
and  for  double-deck  bus  18  in.  The 
center  of  gravity  of  our  type-L  double- 
deck  vehicles,  with  a  full  complement 
of  passengers  on  both  decks,  is  52  in. 
from  the  ground.  With  our  type-J 
single-deck  bus,  this  dimension  is  38 
in.  It  is  interesting  to  note  that  when 
rounding  corners,  even  at  a  high  rate 
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of  speed,  skidding  will  occur,  due  to  centrifugal  force  and 
overturning  is  scarcely  possible.  Furthermore,  rolling  or 
sidesway  is  practically  eliminated.  The  sectional  views 
of  our  J  and  L-type  buses,  reproduced  in  Figs.  1  and  2, 
indicate  clearly  how  this  condition  has  been  reached.  With 
type  L  it  will  be  seen  that  the  frame  and  rear  axle  con- 
struction is  somewhat  unconventional.  The  rear  axle  is  of 
the  internal  gear  type.  The  spiral  bevel  gear  and  differ- 
ential assembly  is  in  unit  form  and  can  be  entirely  as- 
sembled and  adjusted  on  the  bench.  The  carrying  mem- 
ber is  a  heat-treated  forging. 

From  the  sectional  drawing  shown  in  Fig.  3  the  gen- 
eral construction  of  the  type-L 

axle  will  be  clear.     It  will  be 

seen  that  the  ends  of  the 
carrying  member  are  cranked, 
the  wheel  spindles  being  above 
the  drive  shaft  center  line.  It 
is  in  this  manner  that  the  low- 
level  feature  has  been  accom- 
plished. The  photograph 
showing  the  carrying  member 
and  driving  gear  assembly 
which  is  reproduced  in  Fig.  4 
at  once  emphasizes  the  gen- 
eral simplicity  and  accessibil- 
ity of  construction.  Due  to 
the  fact  that  the  drive  shaft 
pinions  are  in  the  vertical 
plane,  a  special  form  of  tooth 
has  been  developed  for  the  in- 
ternal gear  to  provide  ade- 
quate clearance  and  at  the 
same  time  permit  of  maxi- 
mum silence  even  after  a  cer- 
tain amount  of  wear  has  oc- 
curred. 

We  do  not  employ  this  special  form  of  axle  construc- 
tion for  the  type-J  bus.  This  class  of  vehicle  will  have 
a  much  wider  use;  therefore  the  matter  of  road  clear- 
ances must  be  taken  into  account.  In  many  cases  single- 
deck  vehicles  will  be  operated  over  very  bad  roads.  The 
double-deck  vehicle  is  essentially  a  city  job  where  the 
streets  are,  generally  speaking,  in  fair  condition.  Again, 
with  the  single-deck  vehicle,  the  floor  level  require- 
ments are  not  so  exacting.  There  is  no  top  deck  to  take 
care  of,  and  the  entrance  can  therefore  be  located  at  the 
front  end  of  the  bus;  but  with  the  double-deck  vehicle, 
conventional  practice  is  to  have  the 
passengers  enter  at  the  rear,  so  in 
passing  to  the  interior  they  are 
obliged  to  cross  the  rear  axle,  which 
must  be  of  special  design  to  have  the 
floor  level  within  easy  stepping  dis- 
tance of  the  ground.  In  the  case  of 
the  single-deck  bus  it  is  not  desir- 
able to  have  a  step  18  in.  high. 
Therefore  the  best  plan  appears  to 
be  to  employ  an  orthodox  rear-axle 
design.  Even  assuming  the  use  of 
our  type-L  rear  axle,  it  would  not  be 
practical  to  produce  a  stepless  ve- 
hicle. The  appearance  would  be  com- 
pletely spoiled  and,  as  explained 
above,  the  ground  clearance  would  be 
cut  to  a  point  where  the  vehicle 
would  be  unsuitable  for  use  in  many 
localities.  Of  course,  a  stepless 
single-deck  vehicle  can  be  produced, 
but  its  practical  value  for  gener-il 
utility  purposes  is  debatable. 


THIS  article  presents  in  detail  the  views 
on  bus  design  of  a  man  who  has  had 
very  extensive  opportunity  to  build  and  oper- 
ate motorbuses.  In  presenting  his  opinion 
as  to  what  a  motor  bus  should  be,  he  has 
drawn  upon  his  own  experience.  He  has 
sought  to  establish  principles  for  general 
use  rather  than  to  merely  describe  current 
practice. 

The  great  interest  in  motorbus  construc- 
tion that  has  swept  through  the  automotive 
industry  in  recent  months  makes  this  dis- 
cussion one  of  vital  interest  both  from  a  com- 
mercial and  an  engineering  standpoint. 
Some  bus  designers  will  disagree  with  cer- 
tain points  raised  by  the  writer,  but  they 
cannot  fail  to  appreciate  the  constructive 
character  of  this  comprehensive  discussion. 


Among  the  constructional  difficulties  in  connection 
with  the  production  of  low  level  equipment,  one  of  the 
problems  is  to  obtain  a  flat  floor.  There  is  a  natural  ten- 
dency for  the  components  to  project  above  the  frame 
and  therefore  through  the  floor.  To  avoid  this,  special 
design  is  required.  The  effect  of  a  flat  floor  is  very 
pleasing  to  the  eye.  Its  structural  strength  is  greater. 
It  ia  less  costly  to  keep  in  repair  and  there  is  less  possi- 
bility of  accidents  due  to  the  passengers'  feet  coming 
into  contact  with  the  obstructions  during  the  boarding 
and  alighting  processes. 

In  construction,  wide  frame,  track  and  spring  centers 

are  features  which  are  neces- 
sary to  provide  for  adequate 
vehicular  stability  and,  in 
conjunction  with  a  low  center 
of  gravity,  make  for  maximum 
safety.  The  necessity  of  pro- 
viding proper  stability  applies 
equally  to  single  and  double- 
deck  vehicles.  It  may  be  said 
that  the  added  risk  due  to  the 
top  deck  load  with  the  latter  is 
more  than  equalled  by  the 
higher  speed  of  the  single- 
deck  unit. 

Apart  from  the  matter  of 
safety,  a  wide  frame  is  neces- 
sary  in   connection   with   the 
body  construction.     Obviously 
it  is  desirable  to  support  the 
body  as  far  out  as  possible, 
for   in    all   cases   the   seating 
arrangement  is  such  that  the 
passengers  are  grouped  about 
the   outer  edges.     Then,   the 
wide    frame    admits    of    the 
lightest   possible   form   of   body   under-frame.     The   wide 
frame  also  is  a  factor  from  the  standpoint  of  the  passen- 
gers' comfort.     This  point  will  be  referred  to  later. 

We  believe  that  the  overall  length  of  a  motorbus  for 
city  service  should  not  exceed  26  ft.;  the  total  width, 
7  ft.  6  in.,  and  the  overall  height  for  single-deck  vehicle 
9  ft.  With  the  double-deck  bus,  the  last-named  dimen- 
sion should  be  such  that  a  person  standing  on  the  top 
deck  can  clear  a  14  ft.  structure.  With  these  dimensions 
we  have  found  it  possible  to  accommodate  comfortably 
51  seated  passengers  with  our  double-deck  and  from  25 
to  29  with  our  single-deck  vehicle.  Whether  this  prac- 
tice is  economically  correct  for  all  localities,  we  cannot 
say.  We  have,  however,  up  to  the  present,  found  that 
this  arrangement  works  out  very  well  both  in  our  own 
service  and  in  the  service  of  those  who  have  purchased 
our  equipment. 

Next,  there  is  the  question  of  important  dimensions 
other  than  those  over-all,  such  as  the  wheelbase  which 
naturallv  alTects  the  axle  load  distribution,   the  turning 


Fig.  3 — Vertical  section  of  L-type  internal  gear  bus  axle 
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Fig.  4 — Parts  of  the  L-type  axle,  showing  readily  detachable  driving  gear  assembly 


radius  and  the  general  comfort  and  balance  of  the 
vehicle.  For  the  class  of  vehicle  now  under  discussion, 
we  believe  that  the  wheelbase  should  not  be  less  than 
168  nor  more  than  180  in. 

The  front  track  should  be  ample  in  width  and  not  less 
than  67  in.,  for  to  turn  a  bus  within  the  intersection  of 
the  average  city  street  it  is  necessary  to  move  the  front 
wheels  through  an  angle  of  not  less  than  35  deg.  This 
determines  the  distance  between  the  front-axle  pivots 
and  the  springs.  The  spacing  of  the  front  springs  should 
not  be  less  than  36  in.,  since  they  are  responsible  to  a 
large  extent  for  the  stabilization  of  the  vehicle  when 
turning  a  corner. 

Regarding  the  rear  track,  we  believe  that  the  outer 
edge  of  the  tires  should  closely  correspond  to  the  ex- 
treme over-all  width  of  the  body  and  that  the  rear 
springs  should  be  as  close  to  the  tires  as  is  practical. 
For  buses  as  above  described,  the  rear  track  should  not 
be  less  than  72  in.  This  will  bring  the  distance  between 
the  springs  to  approximately  52  in.  Having  decided  the 
approximate  distance  between  the  vehicle  springs,  it 
naturally  follows  that  the  best  design  is  to  arrange  the 
frame  dimensions  so  that  they  connect  with  the  springs 
in  the  closest  and  most  practical  manner.  Our  practices 
in  regard  to  these  matters  may  be  readily  followed  from 
the  diagrammatic  sketch  of  the  type-J  chassis  as  shown 
in  Fig.  5. 

Perhaps  the  most  difficult  problem  that  engineers  must 
face  is  the  brake  question.  It  has  not  as  yet  been  solved 
entirely  satisfactorily,  at  least  in  so  far  as  our  knowl- 
edge goes.  With  the  bus,  the  number  of  applications  is 
in  excess  of  that  of  the  average  truck  or  automobile, 
and  the  brakes  of  a  bus  must  be  sufficiently  powerful  to 
lock  the  wheels  at  any  moment.  Yet  the  effort  required 
for  average  application  must  not  be  such  that  a  driver 
may  become  exhausted  as  a  result  of  the  work  imposed 
upon  him. 

Particular  attention  must  be  paid  to  the  location  of 
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Fig.  5 — Diagrammatic  plan  view  of  the  type  J  chassis,  shotv- 
ing    major   dimensions,    relative    position    of   framC',    springs, 

wheels  and  axles 

hand  brake  lever.  It  should  be  positioned  so  that  it  can 
be  grasped  firmly  without  moving  the  body  out  of  the 
normal  seated  position.  We  believe  the  best  practice  is 
to  have  the  lever  arranged  for  a  push  and  not  a  pull-on. 
Time  can  thus  be  saved,  and  a  fraction  of  a  second  is 
often  the  determining  factor  from  an  accident  preven- 
tion standpoint. 


The  brakes  of  a  bus.  must  be  free  from  undue  noises 
such  as  squeals  or  rattles.  This  involves,  among  other 
matters,  the  use  of  special  brake  drum  material.  The 
conventional  soft  pressed  steel  is  practically  useless. 
The  best  plan  is  to  employ  treated  steel  forgings  or,  fail- 
ing in  this,  steel  castings  with  a  high  carbon  content. 

The  friction  surfaces  must  have  long  life,  and  the  ad- 
justment be  such  that  no  tools  or  special  skill  are  neces- 
sary. We  attach  considerable  importance  to  the  matter 
of  foolproof  adjustment.  The  J  system  employs  two  vise- 
like levers.  The  outside  controls  the  hand,  the  inside  the 
foot  brake.  One  turn  is  usually  sufficient.  If  by  any 
chance  the  levers  are  not  returned  to  the  vertical  they  will 
automatically  reach  this  position  by  force  of  gravity. 

The  braking  action  must  not  be  too  abrupt.  It  must 
be  positive  yet  not  sudden  and  violent,  for  such  a  condi- 
tion is  exceedingly  severe  on  the  driving  members,  tires 
and  body.  It  is  also  a  frequent  source  of  accidents  from 
which  serious  claims  may  result.  Excessively  efficient 
brakes  have  a  most  marked  influence  on  tire  wear.  It 
may  be  said  that  tire  wear  is  almost  directly  proportion- 
ate to  the  effectiveness  of  the  brakes. 

Maximum  Speed 

In  bus  operation  it  is  desirable  from  every  point  of 
view  to  cover  the  route  as  quickly  as  safety  will  permit. 
In  this  manner  the  maximum  number  of  passengers  can 
be  carried  daily.  With  a  fixed  maximum  speed,  this 
means  fast  deceleration  and  acceleration.  Expressed  in 
another  way,  the  problem  is  to  move  from  a  stop  in  one 
location  to  a  stop  in  another  in  the  least  time.  In  our 
own  service  this  must  be  done  without  exceeding  a  speed 
of  15  m.p.h.,  or  accelerating  or  decelerating  faster  than 
2  m.p.h.  per  sec.  A  still  more  rapid  rate  of  deceleration 
is,  of  course,  available  for  emergency,  but  it  will  be  un- 
comfortable and  unsafe,  especially  for  standees. 

The  acceleration  and  deceleration  graph  as  reproduced 
in  Fig.  6  shows  how  closely  the  present  type  of  equipment 
approaches  this  conception.  But  in  connection  with  a 
study  of  this  graph,  the  following  points  should  be  kept  in 
mind: 

(1)  The  bus  was  fully  laden. 

(2)  The  test  was  carried  out  where  traffic  is  not  heavy. 

(3)  Normal  service  conditions  were  followed,  no  at- 
tempt being  made  to  obtain  maximum  acceleration  or 
deceleration. 

(4)  The  bus  was  selected  at  random.  Appai-ently  the 
vehicle  was  below  standard  from  the  viewpoint  of  pulling 
power. 

One  of  the  great  advantages  of  a  bus  over  any  other 
form  of  transportation  unit  is  its  flexibility.  A  bus  can 
be  switched  around  at  any  point,  and  it  is  highly  desir- 
able that  it  should  be  able  to  make  a  complete  turn  in  the 
average  thoroughfare  without  backing,  for  the  latter 
practice  if  followed  in  congested  areas  merely  adds  to 
both  confusion  and  congestion.  There  is  also  a  marked 
possibility  of  an  increased  number  of  accidents. 

A  short  turning  radius  is  dependent  on  the  interfer- 
ence of  the  tires  with  the   drag-link,   front  springs  or 
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frame,  when  the  wheels  are  turned  at  the  maximum 
angle.  The  controlling  elements  are  wheel-spring  tracks 
and  wheelbase.  As  the  radius  of  the  steering  angle 
equals  the  wheelbase  divided  by  the  size  of  the  front 
wheel  lock  angle,  it  can  be  seen  that  a  v/heelbase  of 
reasonable  length  is  important  to  secure  a  short  turning 
radius. 

From   the    viewpoint   of   safety,    the    design    features 
dictated  by  humane  considerations  are: 

(1)  Easy  steering. 

(2)  Clear  vision  for  driver. 

(3)  Comfort  and  convenience  for  driver. 

The  steering  of  a  bus  should  be  at  least  as  easy  as  that 
of  the  average  automobile.  To  operate  a  stiff  steering- 
gear  is  a  hardship  that  certainly  should  not  be  inflicted 
upon  the  driver  of  a  public  service  vehicle.  A  driver's 
energy  and  effort  must  be  concentrated  on  his  regular 
duties,  and  if  he  becomes  fatigued  through  the  expendi- 
ture of  unnecessary  effort,  faulty  operation  is  bound  to 
result.  This  renders  accidents  more  likely.  Tests  have 
convinced  us  that  the  actual  physical  labor  imposed  on 
the  driver  of  a  bus  in  connection  with  the  manipulation 
of  a  steering  wheel  represents  by  far  the  greater  propor- 
tion of  the  sum  total  of  his  work. 

Easy  Steering 

Ease  of  steering  is  controlled  by  the  total  ratios  be- 
tween the  hand  and  road  wheels.  Naturally  frictional 
losses  in  the  steering  gear  box  and  steering  knuckles' are 
of  importance.  Minimum  losses  in  these  respects  are 
dependent  upon  the  use  of  properly  lubricated  anti- 
friction bearings.  Another  very  important  matter  is  that 
the  steering  knuckle  pins  should  lie  in  the  vertical  plane; 
otherwise  there  will  always  be  a  tendency  to  lift  the  front 
end  of  the  bus  when  turning  the  steering  wheel.  An  angle 
in  either  the  longitudinal  or  transverse  plane  will  cause 
lifting  at  the  expense  of  effort  on  the  part  of  the  driver. 

It  is  highly  desirable  that  there  should  be  an  absence 
of  shocks  at  the  steering  wheel.  This  is  largely  con- 
trolled by  the  total  ratio,  but  also  by  the  distance  be- 
tween the  point  of  contact  of  the  wheel  with  the  road 
and  the  intersection  of  the  knuckle  center-line  and  the 
road.  Every  effort  should  be  made  to  keep  this  distance 
small.  With  the  J  type  the  length  of  the  lever  arm  is 
about  2%  in.;  and  an  increase  of  only  1  in.  would  de- 
crease the  total  ratio  some  36  per  cent.  This  is  the  only 
point  in  the  steering-  linkage  where  a 
change  increasing  the  total  reduction  does 
not  result  in  increased  steering  wheel 
travel  for  a  given  lock.  A  short  drag 
link   or  the  incorrect  alignment  of  the 
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drag  link  with  the  front  springs  will  also  re.sult  in  shocks 
at  the  steering  wheel  when  passing  over  rough  roads. 

Minimum  steering  wheel  travel  is  important  as  it 
makes  a  change  of  hand  position  unnecessary  for  ordi- 
nary driving.  It  also  decreases  the  apparent  backlash, 
which  is  present  in  all  steering  mechanisms.  The  steer- 
ing wheel  travel  is  roughly  inversely  proportional  to  the 
total  ratio,  which  is  kept  as   low  as  possible  for  this 
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Fig.  6 — Curves  shoiving  rate      ■ 
of  acceleration  and  decellera- 
tion  of  L-type  bus  £" 

reason.  Our  practice  so  far  as  the  important  dimensions 
referred  to  above  are  concerned  may  readily  be  followed 
from  an  examination  of  the  diagram  of  steering  lever- 
ages as  illustrated  in  Fig.  7. 

The  driver  should  be  located  close  to  the  left  side  of 
the  vehicle.  This  permits  him  to  observe  and  also  to 
signal  his  intentions  to  oncoming  traffic.  There  should 
be  absolutely  nothing  obstructing  his  view.  He  should 
face  clear  glass.  It  should  also  be  mentioned  that  with 
single-deck  vehicles  the  placing  of  the  driver  well  over 
on  the  left  side  provides  for  the  very  necessary  boarding 
and  alighting  space  for  passengers  and  adequate  room 
for  operation  of  door. 

Briefly,  a  driver's  vision  should  be  such  that  when 
seated,  even  back  of  a  closed  windshield,  he  will  have 
nothing  on  which  he  can  readily  concentrate  his  gaze, 
no  vertical  posts  or  obstructions  of  any  kind.  He  should 
just  naturally  sense  that  he  is  in  the  open. 

From  the  viewpoint  of  design,  it  is  essential  that  con- 
sideration be  paid  to  the  attitude  of  the  public   as  a 


Fig.    7 — Diagram   showing    important   ditnen- 
sions  which  affect  ease  of  steering 


Fig.   8 — Progressive    type   of  spring    in- 
tended to  afford  good  riding  qtialities  at 
both  light  and  heavy  loads 
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whole.  It  is  not  enough  to  consider  only  the  attitude  of 
the  actual  riders ;  regarding  the  matter  of  comfort  from 
these  somewhat  different  angles,  it  is  necessary  that 
attention  be  given  to: 

(1)  Ridability. 

(2)  Reliability. 

(3)  Silence  of  operation. 

(4)  Smoothness  of  starting  and  stopping. 

Broadly,  ridability  is  a  matter  of  proper  spring-design. 
There  are,  however,  other  important  influences;  the  wide 


Fig.   9 — Rear    spring    deflection    curves 

for  progressive   and   non-progressive    or 

conventional  types  of  spring 

frame,  track  and  spring  centers  bear  materially  upon 
this  question,  for  the  nearer  the  wheels  are  to  the  outer 
edge  of  the  body,  the  less  will  be  the  movement  to  which 
passengers  must  be  subject  when  obstacles  are  passed 
over.  Again,  with  the  wider  track,  many  of  the  ruts  and 
depressions  created  by  vehicles  of  narrower  gage,  will 
be  passed  by.  Incidentally,  this  is  quite  an  important 
matter  from  the  standpoint  of  road  wear.  The  wide 
track  also  diminishes  the  wheel  house  projection  inside 
of  body.  The  modern  tendency  is  to  employ  cross  seats 
and  with  the  narrow  gage  vehicle  the  wheel  houses  are 
a  source  of  much  discomfort  to  those  seated  upon  the 
inside  immediately  over  them.  A  rigid  frame,  correct 
axle  load  distribution  and  minimum  overhang  are  all 
factors  that  make  for  better  riding  performance. 

Apart  from  the  points  briefly  touched  upon  above,  the 
controlling  factor  from  the  standpoint  of  ridability  is, 
of  course,  the  design  of  the  suspension  itself.  Obviously, 
the  difficulty  is  to  obtain  good  riding  under  all  condi- 
tions of  load.    Spring  design  is  always  a  compromise;  a 


spring  must  be  able  to  withstand  maximum  load,  yet^ 
vehicles  are  expected  to  ride  reasonably  well  when  light. 
As  a  matter  of  fact,  they  seldom,  if  ever,  do  so.  In 
general,  more  damage  is  done  to  vehicles  when  running 
light  than  heavy  because  the  riding  properties  under 
these  circumstances  are  at  their  worst  and  the  speed  too 
often  is  high.  Under  conditions  of  heavy  load,  springs 
function  best,  and  at  the  same  time  there  is  less  likeli- 
hood of  excess  speed. 

We  believe  that  the  answer  will  be  found  largely  in 
the  employment  of  what  we  term  the  progressive  spring 
as  illustrated  in  Fig.  8.  It  will  be  seen  that  spring  is 
split  into  two  parts.  The  top  half  takes  the  weight  of 
vehicle,  body  and  a  certain  proportion  of  load.  The  bot- 
tom part  or  helper,  comes  into  action  progressively.  The 
top  part  must  make  a  rolling  contact  with  the  bottom. 
One  of  the  great  advantages  of  this  system  is  the  fact 
that  for  no  additional  cost  or  weight,  a  marked  improve- 
ment in  performance  is  possible.  The  theory  behind  our 
choice  of  the  progressive  spring  and  the  advantages  that 
may  be  derived  from  its  employment  can  readily  be  seen 
from  an  examination  of  the  rear-spring  deflection  curve 
for  both  the  progressive  and  the  conventional  semi- 
elliptic  designs  reproduced  in  Fig.  9.  No  doubt  it  will 
be  appreciated  that  to  secure  comfortable  riding  with  a 
small  number  of  passengers,  it  is  necessary  to  have  a 
spring  of  not  over  670-lb.  per  in.  deflection.  But  a  spring 
having  these  characteristics  is  not  a  practical  arrange- 
ment, for  the  result  would  be  too  great  a  difference  in 
body  and  step  height  between  the  minimum  and  maxi- 
mum number  of  passengers.  This  point  is  clearly  shown 
in  the  graph  where  the  proportion  of  the  51-passenger 
load  equals  28,000  lb.  per  rear  spring,  from  which  the  com- 
parative figures  given  in  Table  1  are  deduced. 

TABLE    1 — DEFLECTION    FOR    PASSENGER    IjOAD 

Conventional       Pro- 
Semi-elliptic    gressive 
Spring  Spring 

Full  passenger-load  4i/i  3^/4 

Maximum  ibumping-load     8%  6^4, 

The  deflection  curve  of  a  simple  semi-elliptic  spring  is 
a  straight  line  showing  a  constant  load  per  inch.  But  as 
the  progressive  element  comes  into  play  gradually,  a 
curve  is  apparent.  The  departure  from  a  straight  line 
which  is  shown  shaded  represents  the  load  carried  by 
the  progressive  element  which  can  be  designed  to  come 
into  action  at  any  desired  point.  It  has  been  found  most 
satisfactory  to  design  this  spring  so  that  the  stiffened 
action  begins  very  gradually,  that  is  to  say,  after  a  lim- 
ited number  of  passengers  have  been  taken  on.  Obvi- 
ously,   as    the    progressive   element    comes    into    action, 

there  is  a  gain  in  the  stability  of  the 
vehicle. 

From  the  graph  above  referred  to  it 
is  exceedingly  interesting  to  note  the 
change  in  rate  of  progression  as  a  re- 
sult of  a  variation  in  passenger  load. 
The  figures  based  on  increments  of  10 
passengers  given  in  Table  2  bring  this 
point  out  in  a  striking  manner. 


Fig.  10    {left) — Four-speed  gearset,  used  on  some  chassis  built  by  the  Fifth 
Avenue  Coach  Co.     Fig.  11   {right) — Three-speed  chain  trans^nission  used  on 

o*her  chassis  of  same  make 


TABLE   2 — CHANGE   IN   RATE 

OF 

PROGRESSIO 

FOR 

VARIATIONS   IN   LOAD 

Increased 

No.  of 

Load  per  1 

in. 

Stiffness, 

Passengers 

Deflection, 

lb. 

per  cent 

0 

670 

0.0 

10 

780 

16.4 

20 

810 

20.9 

30 

850 

26.9 

40 

900 

34.4 

50 

1,080 

61.3 
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For  our  single-deck  equipment  we 
have  standardized  the  Mack  type  of 
rubber  shock-insulator.  We  are  experi- 
menting with  this  device  for  our  double- 
deck  vehicle,  but  as  yet  are  not  prepared 
to  state  the  results.  This  arrangement, 
in  conjunction  with  our  progressive  sys- 
tem, markedly  improves  the  riding  con- 
ditions. It  also  avoids  the  necessity  for 
lubrication  and  for  replacement  of 
shackles,  shackle-pins  and  bushings; 
also,  no  spring-eyes  are  required.  Ex- 
perience up  to  the  present  shows  that 
we  may  expect  a  very  satisfactory  life 
from  rubber  blocks. 


It  is 
vehicle. 


Silence  of  Operation 

a  problem  to  produce  a  silent 


It  is  doubly  difficult  to  retain 
this  state  throughout  the  life  of  the 
vehicle.  Silence  necessitates  freedom 
from  engine  vibration,  quiet  transmis- 
sion gears,  evenly  stepped  gears,  a  quiet 
rear  end,  and  generally  the  elimination 
of  all  rattles  and  squeaks  from  both 
body  and  chassis.  To  attain  this,  everj- 
detail  of  design  must  receive  the  most 
minute  care.  Silent  operation  is  neces- 
sary in  crowded  thoroughfares,  and  certainly  the  people  de- 
mand this  condition  in  the  residential  areas,  particularly  at 
night  when  the  streets  are  comparatively  empty  and  noises 
become  automatically  emphasized.  As  a  rule,  noises  are 
tolerated  simply  because  such  things  are  nearly  always 
with  us,  but  in  the  quiet  of  the  evening  sounds  that 
ordinarily  pass  unnoticed  become  startlingly  evident. 
In  connection  with  the  general  question  of  noise  it  is 
interesting  to  consider  for  a  moment  conditions  on  Fifth 
Avenue,  New  York,  in  the  rush  period  during  which  we 
operate  180  buses  per  hr.  in  each  direction.  If  this 
vehicular  volume  were  not  reasonably  quiet,  we  should 
soon  be  ordered  off  the  streets  as  a  public  nuisance  and 
a  menace  to  health. 

From  the  standpoint  of  silence,  our  greatest  difficulty 
has  been  and  still  is  the  matter  of  transmission  gears. 
We  employ  a  four-speed  gear  and  three-speed  chain 
transmission,  shown  in  Figs.  10  and  11  respectively, 
depending  upon  the  class  of  service  and  general  operat- 
ing conditions. 

The  shift-rods,  their  bearings  and  the  lock  mechanism 
are  of  substantial  proportions. 

The  curves  in  Figs.  12  and  13  show  that  the  ratios  of 
the  four-speed  transmission  are  almost  exactly  in  geo- 
metrical progression.  The  three-speed  transmission  is 
not  so  satisfactory  in  tjiis  respect,  but  here  a  compro- 
mise is  of  course  necessary.  This  remark  applies  to  all 
three-speed  jobs.  Where  grades  are  severe,  four  speeds 
are  highly  desirable,  to  cut  down  ability  losses  to  the 
minimum.  But  where  roads  are  practically  flat,  the 
advantages  of  a  four-speed  transmission  are  not  nearly 
so  marked. 

The  silent-chain  transmission  is  particularly  useful  for 
city  service  where  there  are  frequent  stops  and  starts, 
and  where  the  percentage  of  direct-gear  operation  is  rela- 
tively small.  Substantially  it  is  similar  to  a  constant-mesh 
gear  transmission  but  chains  are  used  in  place  of  gears. 
The  shift  is  extremely  short  and  very  easy  to  effect.  Such 
transmissions  remain  quiet  throughout  their  useful  life, 
and  from  our  observation  one  can  expect  at  least  a  year's 
service  from  the  chains,  which  are  cheaper  to  replace 
than  gears.  Chain  transmissions  are  standard  practice 
for  London  bus  service. 
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Figs.  12  and  13 — Curves  showing  relation  between  engine  and  vehicle  speed  an 
various  gears  in  the  four-speed    (spur)    gearset  end  the   three-speed  chain 

transmission 


The  entire  design  of  a  bus  must  be  predicated  on  ability 
to  give  uninterrupted  service  between  clearly  defined 
periods,  preferably  based  on  mileage.  The  ability  cf  a 
bus  to  fulfill  this  requirement  with  particular  reference 
to  the  duration  of  period  will  at  once  determine  the  utility 
of  the  design.  The  public  will  not  long  tolerate  an  unre- 
liable service.  Failures  with  an  automobile  cause  confu- 
sion enough,  but  the  number  of  persons  involved  as  com- 
pared with  a  bus  is  relatively  insignificant. 

One  point  it  is  especially  desired  to  bring  home  is  that 
under  average  conditions,  drivers  cannot  be  expected  to 
make  any  attempt  whatever  to  spare  their  equipment.    All 


Fig.  14 — The  single-plate  clutch  used  in  all  Fifth 
Avenue  Coach  Co.  chassis 

they  are  concerned  with  is  stopping  for  passengers,  avoid- 
ing accidents  and  keeping  in  their  places  on  the  road  in 
accordance  with  their  schedule.  Everything  must  be  sub- 
ordinated to  these  three  things,  and  in  cases  where  vehicles 
cannot  stand  up  under  such  conditions,  either  the  required 
changes  must  be  made  to  enable  them  to  do  so  or  they 
should  be  scrapped,  for  assuredly  they  have  no  place  in 
the  operation  of  a  public  utility. 

Smoothness  of  starting  is  primarily  a  clutch  function, 
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but  of  course  the  driver  is  a  factor.  Correct  gear-ratios, 
a  satisfactorily  performing  engine  and  proper  axle-load 
distribution  are  contributing  influences.  Quick  starts  and 
stops  are  highly  dangerous  from  the  viewpoint  of  possible 
accidents.  Some  of  the  heaviest  claims  for  injuries  and 
damages  result  in  this  manner.  Apart  from  injuries  to 
passengers,  quick  starts  and  stops  do  more  toward  causing 
damage  to  the  chassis  and  the  bodies  than  anything  else. 
All  driving  members  are  subject  to  abnormal  stresses  with 
the  former.  With  the  latter,  the  fore-and-aft  or  lateral 
movement,  which  of  necessity  results,  causes  a  loosening 
up  of  post  joints,  panelling,  etc.,  and  consequently  a  very 
high  rate  of  depreciation. 

Of  the  various  features  that  make  for  efficient  and 
economical  operation,  the  clutch  is  perhaps  one  of  the  most 
important.  We  employ  exclusively  a  clutch  of  the  single- 
plate  type.  From  Fig.  14  it  will  be  seen  that  there  are 
several  unconventional  features.  Particular  attention  is 
drawn  to  the  fact  that  the  spring  pressure  is  evenly  dis- 
tributed over  the  entire  surface  of  the  friction  members 
by  20  small  springs,  the  levers  are  balanced  against  cen- 
trifugal force  and  the  disk  is  exceedingly  light,  thus 
simplifying  the  changing  of  gears.  Incidentally,  a  clutch- 
brake  has  been  found  unnecessary.  The  removal  of  the 
clutch  body  is  an  extremely  simple  operation,  as  is  also 
the  adjustment  of  the  levers.  Smoothness  of  stopping 
is  discussed  under  the  heading  of  Brakes. 

Minimum  operating  cost  demands: 

(1)  Maximum  accessibility 

(2)  Minimum  consumption  of  labor  and  material.  This 
of  course  means  excellence  of  both  materials  and 
workmanship 

(3)  Minimum  consumption  of  fuel 

(4)  Minimum  weight,  particularly  that  which  is  un- 
sprung 

(5)  Maximum  safe  speed.  This  naturally  comprehends 
rapid  acceleration 

(6)  Maximum  tire-mileage 

Maximum  Accessibility 

It  is  fundamentally  necessary  that  the  design  of  a  motor- 
bus  be  such  that  inspection  and  repairs  can  be  carried  out 
quickly  and  economically.  We  believe  it  is  imperative 
that  separate  unitary  construction  be  followed.  For  in- 
stance, engines,  carbureters,  all  electrical  equipment,  fans, 
clutch  couplings,  transmissions,  control  levers,  axles, 
wheels  and  propeller  shafts  should  all  be  entities  so  that 
the  repair  of  any  one  of  these  assemblies  will  not  necessi- 
tate the  removal  of  any  other. 

As  a  practical  illustration,  take  the  orthodox  unit 
powerplant  and  assume  it  is  necessary  to  renew  the  clutch 
friction  linings.  The  propeller-shaft,  transmission  and 
complete  control  system  must  first  be  taken  down,  possibly 
even  the  engine  moved  forward.  In  all  probability  the 
vehicle  must  lose  a  complete  day',  service.  Compare  this 
for  a  moment  with  the  relatively  simple  operation  where 
the  separate-unit  form  of  construction  is  employed,  as  with 
the  J  and  L  types.  Here  we  need  only  remove  a  few  bolts 
from  the  clutch  coupling  and  housing.  The  clutch  can 
then  be  taken  out  as  a  complete  unit  and  the  linings 
replaced  within  a  period  of  20  or  30  min. 

The  unitary  system,  if  properly  carried  out,  guarantees 
minimum  loss  of  bus-hours,  minimum  operating  cost,  and 
minimum  difficulties  from  the  standpoint  of  training  em- 
ployees. Obviously,  less  skill  is  requirea  on  the  part  of 
mechanics  where  they  are  constantly  performing  the  same 
operation;  here  it  is  simply  a  question  of  specialization. 
But  where  the  construction  is  such  that  multi-repair 
operations  are  required,  the  situation  is  much  more  compli- 
cated. Summing  up,  to  be  obliged  to  remove  several  units 
before  a  faulty  unit  can  be  inspected,  repaired  or  re- 
placed, is  a  condition  not  to  be  considered  for  a  moment. 


Such  practice  would  be  ruinous  from  a  public  utility  stand- 
point. 

It  must  be  remembered  that  the  general  conditions  sur- 
rounding repair  work  are  seldom  ideal.  There  is  the  mat- 
ter of  wet  floors,  dirt  surrounding  the  various  units,  often 
lack  of  light.  Garage  repair  forces  must  work  Saturdays 
and  Sundays,  which  is  not  particularly  attractive.  It  is 
exceedingly  difficult  to  find  men  who  are  willing  to  work 
nights.  Taken  as  a  whole,  the  conditions  surrounding  the 
work  of  the  repair-men  seldom  bear  favorable  comparison 
with  modern  high-class  factory  practice.  Here  again  we 
wish  to  emphasize  the  desirability  of  unit  construction, 
for  the  theory  is  to  remove  the  defective  unit  and  take 
this  to  a  central  repair  plant  having  all  the  advantages  of 
the  modern  factory,  so  that  the  repairs  can  be  promptly 
executed  by  skilled  men  working  under  the  best  possible 
surroundings. 

In  connection  with  the  matter  of  accessibility,  it  should 
be  remembered  that  repairs  and  adjustments  must  be  occa- 
sionally carried  out  at  night,  sometimes  under  most  unfa- 
vorable conditions.  Again,  assuming  the  use  of  low-level 
equipment,  the  design  should  be  such  that  inspections, 
repairs  and  renewals  can  in  practically  all  instances  be 
undertaken  from  the  sides  or  underneath  the  vehicles. 
This  means  the  use  of  pits.  The  practice  of  providing  trap- 
doors inside  buses  is  not  desirable.  Trap-doors  weaken 
the  bodies,  are  a  possible  source  of  accidents,  cannot  be  kept 
tight  in  place,  permit  exhaust  gases  to  leak  through,  and 
create  undue  noise.  Experience  has  shown  that  it  is  highly 
unsatisfactory  to  carry  out  chassis  repairs  from  the  inside 
of  the  body.  If  this  practice  is  indulged  in,  claims  are 
bound  to  result  from  passengers  due  to  their  clothes  com- 
ing into  contact  with  grease  or  dirt.  Mechanics  are  some- 
times careless  and  this  results  in  unnecessary  damage  to 
the  interior  fittings,  particularly  the  seat  cushions. 

Minimum  Consumption  of  Labor  and  Material 

From  a  financial  viewpoint,  the  success  or  failure  of  a 
utility  operating  buses  depends  upon  the  cumulative  addi- 
tions or  subtractions  of  small  amounts  expended  on  either 
labor  or  material.  Sometimes  the  items  may  appear  in- 
significant but,  taken  as  a  whole  and  over  lengthy  periods, 
the  story  is  entirely  different.  When  working,  a  bus  is  a 
heavy  consumer  of  both  labor  and  material.  The  consump- 
tion is  perhaps  much  greater  than  is  generally  supposed. 
To  afford  a  practical  illustration.  Table  3  representing  the 
actual  consumption  by  our  company  of  some  of  the  major 
elements  for  the  year  1921,  may  be  of  interest.  These 
figures  are  based  on  the  average  of  all  buses. 

TABLE   3 — FIFTH   AVENUE  COACH    CO.'S   COST   PER  BUS   FOR 


1921 

Gasoline 
Lubrication 

Tires 

p  „   .       ,      ^,        .     f  Labor      $676.97 

Repairs  to  Chassis  {  Material    759.81 

Repairs  .o  Bodies    i  Labor        359.00 
I  Material    162.44 

Drivers 

Conductors 

Total 


$1,125.94 
109.42 
284.34 

1,436.78 

521.44 

3,071.71 
2,692.48 

$9,242.11 


From  a  casual  study  of  these  data  it  will  be  seen  that  a 
relatively  small  percentage  of  saving,  if  applied  to  any  of 
the  items  and  then  multiplied  by  a  large  number  of  vehicles, 
must  total  a  vast  sum  annually.  If  one  assumes  that  the 
equipment  in  question  is  of  good  design  and  that  its  main- 
tenance is  economically  undertaken,  then  how  much  more 
important  does  this  issue  become  when  the  reverse  is  true. 

Perhaps  it  will  not  be  out  of  place  here  to  point  out 
that  the  profit  of  the  average  utility  expressed  percentage- 
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wise,  usually  does  not  run  beyond  one  figure,  and  that  there 
are  a  vast  number  of  utilities  where  the  figure  is  in  red. 
To  change  the  color  and  to  exceed  the  single-figure  basis, 
requires  all  that  is  best  in  design,  material,  workmanship 
and  operating  care. 

Minimum  Consumption  of  Fuel 

Aside  from  the  human  elements  which  have  been  cov- 
ered in  a  previous  paper,  Motor-Bus  Transportation,  pre- 
sented at  the  1920  Semi-Annual  Meeting,  the  major  issue, 
of  course,  is  the  engine.  We  employ  exclusively  the  sleeve- 
valve  type.  From  our  viewpoint  this  type  possesses  cer- 
tain basic  advantages  which  make  for  economy  of  opera- 
tion. 

First,  taking  the  question  of  fuel,  high  gasoline-economy 
is  possible  due  to 

(1)  Albsence  of  valve  pockets  and  the  spherically  shaped 
combustion-chamber.  Incidentally,  this  permits  of 
high  compression  being  employed. 

(2)  Positive  action  of  valves  at  all  speeds.  With  poppet- 
valve  engines,  valves  at  high  speeds  tend  to  float 
due  to  weak  or  broken  springs 

(3)  Extraordinarily  low  friction-horsepower 

(4)  Ideal  location  of  the  spark-plug 

Next,  there  is  the  question  of  service.  In  this  respect 
we  believe  the  sleeve  valve  engine  has  the  following  ad- 
vantages : 

(1)  The  performance  remains  reasonably  constant 
throughout  the  useful  life.  It  is  not  necessary  to 
make  adjustments  constantly  to  permit  of  satis- 
factory and  uniform  behavior 

(2)  Throughout  the  useful  life  the  performance  tends 
to   improve 

(3)  Practically  no  adjustments  can  be  made  since  there 
is  nothing  to  adjust.  This  alone  represents  a  con- 
siderable saving  in  the  garage  force. 

(4)  Throughout  useful  life  there  is  little,  if  any,  in- 
crease of  noise  due  to  wear 

(5)  Cost  of  repairs  in  small  since  there  are  very  few 
operations  requiring  skill 

(6)  Cylinders  never  require  reboring.  This  Obviates  the 
necessity  of  carrying  in  stock  second-standard  pis- 
tons and  rings 

The  performance  of  a  correctly  designed  engine  is  largely 
a  function  of  its  carbureter;  therefore  a  wide  variety  of 
results  is  always  obtainable  with  varied  settings.  The 
points  which  are  brought  out  in  Table  4  are  of  special 
interest. 

TABLE   4 — HORSEPOWER  AND   TORQUE  DATA   FOR   TYPE-J   BUS 

Power  Developed  at  1000  R.P.M., -hp.  36.2 
Power  Developed  per  cu.  in.  of  Displacement,  hp.  0.12 
Weight  of  Vehicle  per  Horsepower,  lb.  301 
Weight  of  Vehicle  per  cu.  in.  of  Displacement,  lb.  36.2 
Maximum  Torque,  Ib-ft.  194 
Speed  for  Maximum  Torque,  R.P.M.  800 
Decrease  in  Torque  at  400  R.P.M. ,  per  cent.  5.1 
Decrease  in  Torque  at  1400  R.P.M.,  per  cent.  11.9 
Speed  for  Maximum  Torque  with  a  5.4  to  1  Rear- 
Axle  Ratio,  m.p.h.  16.1 

During  1921  ourentire  fleet  of  buses  averaged  50.7  ton- 
miles  per  gal.  The  carbureter  is  of  the  Zenith  type. 
There  is  no  exterior  adjustment.  The  throttle  spindle  is 
7/16  in.  in  diameter,  hardened  and  ground.  There  is  a  total 
of  4  in.  spindle  bearing-area.  There  is  a  gland  with  a  suit- 
able packing  at  the  front  end  and  a  blank  nut  at  the  other. 
With  the  bus  there  is  an  abnormal  amount  of  throttle  move- 
ment, and  unless  this  factor  is  taken  into  consideration 
from  the  standpoint  of  design,  rapid  spindle  and  bearing 
wear  will  take  place.  It  will  also  be  seen  that  the  design 
is  rugged  throughout.  All  screws,  nuts,  plugs  or  unions 
are  of  ample  size.    The  butterfly  is  exceedingly  well  fitted 


and  provision  is  made  for  a  simple  throttle-stop  adjust- 
ment. 

In  the  earlier  days  of  bus  operation  the  tire  question 
was  one  of  our  chief  anxieties.  To-day  the  situation  is 
very  different,  for  wonderful  improvements  have  been  made 
in  tire  manufacturing  methods.  Of  course,  there  is  no 
sense  in  decreasing  tire  expenditures  at  the  cost  of  the 
equipment  generally.  Resilient  tires  are  essential  and  too 
great  a  wear  must  not  be  permitted.  It  is  our  regular 
practice  to  remove  a  tire  immediately  the  rul>ber  has 
worn  to  within  %  in.  of  the  hard  base. 

In  looking  back  over  our  records,  it  is  extremely  interest- 
ing to  note  that  in  1911  our  cost  per  mile  for  tires  was 
4.93  cents.  From  that  date  on,  a  steady  reduction  has  been 
effected.  The  figure  for  1921  was  0.87  cent  per  mile,  and 
this,  of  course,  includes  the  use  of  six  tires.  From  our 
viewpoint  the  various  factors  which  have  permitted  this 
condition  to  be  reached  are,  in  the  order  of  their  im- 
portance, as  follows : 

(1)  Better  tire  manufacturing  methods 

(2)  Improved  vehicle  design.  This  includes  decreased 
weight,  particularly  unsprung  weight,  the  sub- 
stitution of  metal  for  wood  wheels,  etc. 

(3)  Closer  supervision  from  an  operating  standpoint 

(4)  Closer  supervision  from  a  maintenance  standpoint 

As  the  result  of  long  experience  in  connection  with  the 
design,  construction  and  operation  of  buses,  we  are  con- 
vinced more  than  ever  that  trucks  or  automobiles,  modi- 
fied or  unmodified,  are  absolutely  incapable  of  giving  satis- 
factory and  economical  service  if  operated  as  buses.  The 
tendency  to-day  is  to  employ  trucks  or  automobile  chassis 
as  buses,  or  to  attempt  to  modify  their  construction,  then 
to  re-christen  them.  This  is  a  dangerous  policy  from  the 
standpoint  of  both  the  builder  and  the  user,  and  eventually 
it  must  surely  result  in  dissatisfaction  and  disillusionment 
to  all  parties. 

There  is  another  and  very  important  matter:  We  must 
not  lose  sight  of  the  fact  that  the  bus  has  not  made  good 
in  some  of  the  localities  where  it  has  been  tried  out.  We 
are  constantly  confronted  with  failures  such  as  those  at 
Des  Moines,  Toledo,  Kansas  City  and  other  cities.  Such 
failures,  when  analyzed,  invariably  point  to  the  fact  that 
the  combination  of  extemporized  equipment,  indiscriminate 
operation,  overloading  and  lack  of  experience  is  responsi- 
ble. But  these  failures  can  be  avoided,  and  the  automo- 
tive industry  in  its  own  interest  should  do  all  that  is  pos- 
sible to  guard  against  t;uch  occurrences. 

Bus  Standardization 

It  seems  scarcely  necessary  here  to  comment  upcn  the 
splendid  achievements  of  the  Society  in  connection  with 
standardization  work  in  general.  Certainly,  this  has  been 
a  controlling  influence  in  the  development  of  the  automo- 
tive industry.  We  believe  much  would  be  gained  if  it 
should  now  concentrate  upon  the  niotorbus.  What  we  have 
in  mind  is  the  standardization  of  certain  of  the  main 
dimensions;  for  example,  front  and  rear-axle  tracks,  spring 
center-to-center  distances,  frame  width,  dimension  between 
dash  and  wheel  pocket,  seat  dimensions,  aisle  widths,  etc., 
for  the  various  classes  of  service. 

The  main  object  of  this  paper  is  to  bring  to  the  attention 
of  interested  parties  in  a  clearcut,  vigorous  and  interest- 
ing manner,  the  fact  that  to  produce  motorbus  chassis  that 
can  be  operated  efficiently  and  economically,  a  very  close 
study  must  be  made  of  the  entire  situation.  It  is  also 
desired  to  destroy  as  far  as  possible  the  illusion  that  a 
bus  chassis  is  merely  a  modified  truck.  If  in  these  things, 
even  a  moderate  degree  of  success  is  achieved,  we  shall  feel 
amply  repaid  for  our  efforts. 

The  matter  of  body  design  has  not  been  touched  upon 
since  this  is  a  subject  that,  because  of  its  magnitude,  must 
receive  separate  treatment. 
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Can  Less  Volatile  Motor  Fuels 
Be  Used  S  iccessfully? 

Proper  fuel  preparation  prior  to  combustion  involves  formation 
of  a  continuously  homogeneous  mixture  without  liquid  film  or 
drops  at  lowest  possible  temperature.  Advantages  and  disadvan- 
tages of  present  methods  of  heat  application  are  herein  discussed 

By  F.  C.  Mock  and  M.  E.  Chandler* 


MANY  1922  model  cars  have  operated  satisfactorily 
with  the  motor  fuels  at  present  in  use,  both  in 
summer  and  in  winter,  but  many  have  not.  We 
are  convinced  that  it  is  possible  to  operate  better  a  num- 
ber of  cars  that  are  considered  satisfactory  to-day  with 
kerosene,  mixtures  of  gasoline  and  some  heavier  oils, 
combined  with  alcohol,  benzol  or  other  "anti-knock"  com- 
ponents, than  with  gasoline.  The  sole  requirement  would 
be  the  proper  preparation  of  the  fuel  in  the  manifold. 
The  requirements  of  proper  fuel  preparation  are 

(1)  A  thoroughly  and  continuously  homogeneous  mix- 
ture of  fuel  and  air  with  no  drops  or  liquid  film 
wall  flow  to  the  valve  ports 

(2)  The  charge  temperature  should  be  the  minimum  pos- 
sible while  complying  with  requirement  (1). 

(3)  The  provision  for  a  prompt  change  in  the  rate  of 
action  under  changes  of  load  and  speed. 

A  cylinder  charge  of  fuel  is  only  a  medium-sized  drop. 
Any  one  who  has  observed  through  glass  manifold  sec- 
tions, the  storm  of  drops  that  is  usually  present,  can  eas- 
ily appreciate  the  importance  of  this  point.  All  the  oil 
dilution  in  the  crankcase  is  due,  of  course,  to  the  intro- 
duction into  the  combustion-chamber  of  fuel  that  is  not 
burned  later.  I  believe  that  a  large  part  of  the  rapid  car- 
bon formation,  characteristic  of  engines  having  poor  dis- 
tribution, is  due  to  the  cracking,  without  burning,  of  the 
drops  of  excess  fuel  that  occasioiiaily  enter  the  cylinders. 
It  is  evidently  desirable  to  prevent  liquid  gasoline  from 
reaching  the  cylinders  after  the  use  of  a  primer  or  choke 
means  of  starting. 

If  we  consider  as  our  objective  a  minimum  temperature 
of  the  dry  mixture,  that  is,  a  mixture  of  transparent 
fuel-vapor  and  air,  it  is  immaterial,  in  theory,  whether 
the  heat  is  applied  first  to  the  fuel  or  to  the  air.  If, 
however,  we  accept  what  our  experiments  have  appar- 
ently demonstrated,  that  is,  that  a  fo^  mixture  of  con- 
densed vapor  and  air  is  satisfactory,  provided  the  cylin- 
der temperatures  are  such  as  to  change  this  fog  to  a 
vapor  before  the  end  of  the  compression  stroke,  we  shall 
find,  both  in  theory  and  in  practice,  that  the  minimum 
temperature  that  can  be  used  will  vary  with  different 
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methods  of  heat  application.  The  theoretical  considera- 
tions involved  are,  we  hope,  clearly  shown  by  an  analysis 
of  the  known  and  available  methods  of  heat  application. 
These  have  been  classified  as  follows: 

Case  1 — The  heat  imparted  to  the  mixture  through  the 
medium  of  the  air,  by  the  communication  of  heat 
from  the  manifold  walls  to  the  air  and  to  such  part 
of  the  fuel  as  has  been  deposited  on  the  manifold 
walls.  This  is  considered  to  involve  only  the  pro- 
duction of  a  dry-vapor  mixture.  An  interesting 
variation  of  this  is  shown  as  Case  lb,  where  part  of 
the  preheating  of  the  air  is  accomplished  by  sub- 
tracting heat  from  the  air  and  the  vapor  mixture 
already  formed,  thus  giving  a  fog  mixture. 

Case  2 — The  application  of  heat  first  to  the  fuel  alone, 
with  the  resulting  condensation  of  the  vapor  when 
it  joins  the  main  air-column;  this  results  in  a  fog 
mixture. 

Case  2a — Heating  the  fuel  and  a  part  of  the  air  to  gen- 
erate a  rich  dry-vapor  mixture,  which  is  then  con- 
densed as  it  enters  the  stream  of  the  remaining  air- 
supply.    This  also  gives  a  fog  mixture. 

Case  3 — Directing  a  spray  of  atomized  fuel  and  air 
against  a  heated  surface.  One  result  obtained  with 
this  construction  is  the  breaking  up  of  the  spray 
drops  into  even  smaller  drops  in  the  so-called  "sphe- 
roidal" condition;  the  mixture  thus  formed  cannot  be 
properly  designated  as  a  fog  mixture. 

This  classification  has  been  made  on  a  functional 
3"ather  than  a  structural  basis.  Most  of  the  hot-spot 
constructions  in  actual  use  employ  two,  and  sometimes 
three,  of  these  heating  methods,  but  for  analysis  the  dis- 
tinction we  have  made  seemed  necessary.  Considera- 
tion of  the  direct  application  of  heat  to  the  fuel  has  been 
purposely  limited  to  designs  in  which  the  fuel  has  been 
previously  metered  in  a  liquid  state,  as  doing  so  after 
heating  has  not  thus  far  been  demonstrated  as  practi- 
cable. 

THE  computation  of  the  mixture-temperatures  is  based 
upon  the  methods  used  and  determinations  made  by 
Professor  R.  E.  Wilson.  The  gasoline  values  used  are 
those  of  the  high  end-point  gasoline  referred  to  in  Pro- 
fessor Wilson's  discussion.t  This  gasoline,  by  the  way,  is 
apparently  quite  similar  to  the  "D"  gasoline  of  the  fuel 
research  consumption  test  recently  concluded. 
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In  Case  1  the  air  charge  receives  a  heat  supply  such 
that  after  the  latent  heat  of  evaporation  has  been  sup- 
plied to  the  fuel,  the  resulting  mixture  will  have  the 
minimum  temperature  of  a  dry  vapor.  A  typical  con- 
struction is  shown  in  Fig.  1.  Its  practical  equivalent,  the 
application  of  heat  to  the  air  charge  before  it  enters  the 
carbureter,  is  shown  in  Fig.  2.  With  the  complete  evapo- 
ration of  a  15  to  1  mixture  of  the  high  end  point  gasoline 
measured  by  Professor  Wilson  and,  ignoring  the  heating 
of  a  small  amount  of  fuel  on  the  walls,  this  would  in- 
volve air  entering  the  carbureter  at  154  deg.  Fahr.  with 
a  resulting  mixture  temperature  of  135  deg.  Fahr.  For 
the  kerosene  measured  by  Professor  Wilson,  the  air  would 
have  to  enter  the  carbureter  at  287  deg,  Fahr.  with  a 
final  mixture  temperature 
of  230  deg.  Fahr. 

In  practice,  however, 
dry  mixtures  are  not  rea- 
lized at  such  low  tempera- 
tures, for  the  reason  that 
only  part  of  the  hot  air 
comes  into  contact  with 
the  fuel.  Within  a  short 
distance  from  the  carbure- 
ter jet  the  tiny  drops  of 
fce\  spray  take  up  a  ve- 
locity and  direction  iden- 
tical with  that  of  the  air 
which  bears  them  and 
thenceforth  until  they 
strike  a  wall,  they  gener- 
ally   are    surrounded    by 

a  miniature  atmosphere  of  vapor  at  the  dew  point.  Fuel 
that  travels  along  the  walls  comes  into  actual  contact 
with  only  a  thin  film  of  air.  We  have  endeavored  by 
various  means  to  create  a  turbulence  that  would  acceler- 
ate and  decelerate  the  spray  droplets  in  the  air  medium 
that  carries  them,  but  every  effort  of  this  kind  has  re- 
sulted in  increased  deposition  of  fuel  on  the  manifold 
wall  and  has  made  conditions  worse  than  before.  The 
temperatures  actually  existing  in  practice  are  more  near- 
ly those  that  would  result  if  the  fuel  came  into  heat 
conducting  contact  with  but  one-half  to  one-third  the 
air  charge  during  the  travel  through  the  intake  manifold. 
On  such  a  basis  the  average  temperature  of  the  mixture 
is  considerably  higher,  for  instance,  with  a  15-to-l  dry 
mixture,  and,  as  the  fuel  receives  heat  from  one-half  the 
air,  the  final  average  temperature  will  approximate  160 
deg.  Fahr.  with  gasoline  and  273  deg.  Fahr.  with  kero- 
sense,  as  is  brought  out  in  Table  1. 


ther  the  temperature  of  the  fuel  charge  of  normal  opera- 
tion. More  important  is  the  fact  that  there  is  nothing 
to  prevent  raw  gasoline  entering  the  cylinders  during 
the  starting  and  warming  up  period  and  probably  also 
during  normal  running. 

In  Case  lb,  Fig.  3,  the  fuel  vapor  is  formed  as  in 
Case  1,  but  a  smaller  exhaust  air-heater  is  used.  The 
air  enteiing  the  intake  system,  before  it  reaches  the  ex- 
haust heater,  is  used  to  cool  and  condense  to  a  fog  the 
dry  mixture  coming  from  the  carbureter.  The  tempera- 
tures of  the  air  entering  the  carbureter  and  of  the  mix- 
ture leaving  the  carbureter  are  the  same  as  in  Case  No. 
1,  but  the  final  mixture-temperature  in  the  intake  mani- 
fold, if  a  complete  heat-transfer  could  be  established, 


Fig. 
walls. 
Fig. 
Fig. 


1   {Case  1)  Heat  applied  directly  to  air  through  contact  with  manifold 


(Case  1-a)  Heat  applied  to  air  only  before  it  enters  carbureter 
(Case  1-6)  Part  of  initial  heat  application  obtained  by  cooling  vapor 


mixture  sufficiently  to  form  a  fog 


would  be  considerably  lower  than  in  Case  1;  for  instance, 
122  deg.  Fahr.  with  gasoline  as  against  160,  and  188  deg. 
Fahr.  with  kerosene  as  against  273.  But  we  do  not  be- 
lieve that  in  practice  the  addition  of  this  condensing  de- 
vice would  be  of  value.  If  made  elaborately  enough  to 
accomplish  the  desired  heat  transfer,  it  would  probably 
increase  the  amount  of  fuel  on  the  walls  and  require  a 
still  higher  temperature  of  the  air  entering  the  carbu- 
reter. It  would  also  increase  the  difficulties  of  accelera- 
tion and  the  "loading"  in  the  intake  manifold  while  the 
engine  is  cold. 


I 


N  this  method,  which  is  shown  in  Fig.  4,  the  fuel,  after 
being  metered,  is  discharged  into  a  heating  cham- 
ber which  the  air  charge  does  not  enter;  the  vapor  formed 
here  is  then  mixed  with  the  unheated  air  charge  to  form 
a  true  fog  mixture.  At  first  thought  this  system  se^ms 
to  be  promising,  but  actually  it  has  serious  inherent  dis- 


On  account  of  the  high  heat  capacity  of  dry  mixture      advantages,  for  the  reason  that  the  delivery  of  vapor  de- 


charges  formed  in  this  way,  there  being  no  cooling  from 
any  further  evaporation  of  the  fuel  during  the  compres- 
sion stroke,  the  tendency  toward  detonation  should  be, 
and  apparently  is,  greater  with  this  method  of  fuel  prepa- 
ration than  with  most  others.  Due  to  the  relatively  slow 
heat  transfer,  more  than  the  customary  difficulty  is  expe- 
rienced during  changes  of  engine  speed  and  load.  The 
proper  functioning  of  a  device  of  this  kind  is  contingent 


pends  upon  the  temperature  being  kept  above  a  certain 
minimum. 

An  open  chamber  will  evaporate  liquid  below  the  boil- 
ing point  much  more  quickly  than  a  closed  one,  the  dif- 
ference being  due  solely  to  the  more  rapid  escape  of  the 
vapor  from  the  open  chamber.  In  the  design  illustrated 
a  normal  flow  of  vapor  from  the  heating  chamber  should 
take  place  only  when  the  vapor  temperature  is  raised 


upon  the  maintenance  of  adequate  temperatures ;  but  in     to  the  final  boiling  point  of  the  fuel ;  that  is,  the  vapor 


actual  practice  such  temperature  regulation  is  disturbed 
by  a  number  of  factors,  depending  upon  seasonal  and  cli- 
matic conditions,  as  will  be  explained  later.  Since  the 
mixture-temperature  depends  upon  that  of  the  air  enter- 
ing the  carbureter,  which  in  most  cars  depends  in  turn 
upon  the  temperature  of  the  cooling  water  and  of  the 
whole  mass  of  metal  under  the  hood,  there  is  a  long  du- 
ration of  "warming-up"  which  can  be  taken  care  of  only 
by  elaborate  thermostatic  devices.  A  factor  of  safety, 
to  provide  for  the  occasional  use  of  fuels  heavier  than 


must  be  between  400  and  500  deg.  Fahr.,  which  is  much 
higher  than  the  temperature  needed  with  any  other  con- 
struction shown.  The  final  temperature  of  the  mixture 
may,  however,  be  quite  low  because  of  the  fact  that  verj"- 
little  more  heat  need  be  added  to  the  system  than  is  nec- 
essary to  vaporize  the  fuel.  Also,  the  "factor  of  safety" 
in  heating  capacity  may  be  large  without  raising  the 
final  temperature  of  the  mixture  in  proportion. 

This  arrangement  might  be  hard  to  start  and  would 
possibly  be  slow  on  acceleration.    With  heavy  fuels  there 


the  average,  can  be  obtained  only  by  raising  still  far-      vrould  be  a  tendency  for  the  heavy  elements  to  collect  in 
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the  bottom  of  the  heating  chamber  during  idling,  when 
the  exhaust  temperature  is  lower  than  the  boiling  point 
of  the  fuel.  Upon  a  sudden  increase  of  the  exhaust  tem- 
perature this  pool  of  heavy  elements  is  apt  to  coke.  In 
fact,  we  have  known  of  a  number  of  instances  where  a 
pocket  for  the  collection  and  heating  of  the  fuel  would 
fill  with  greasy  tar  or  coke.  This  trouble  was  marked 
particularly  in  high  end-point  gasolines. 

This  construction  has  the  additional  advantage,  when 
properly  designed,  of  permitting  no  liquid  fuel  to  reach 
the  valve  ports.  On  this  account,  as  also  with  Case  2a, 
it  will  give  a  homogeneous  fuel  charge,  or  "good  distri- 
bution," as  we  call  it,  with  any  shape  of  intake  manifold 
and  any  convenient  location  of  the  carbureter. 

Case  2a,  Fig.  5,  is  a  sort  of  compromise  between  Cases 


If 


Fig.4 


Mmn^ 


Fig.6 


Fig.  4  (Case  2)  Heat  applied  direct  to  fuel  of  mixture  charge 
Fig.  5    {Case  2-a)   Heat  applied  directly  to  main  part  of  fuel  and  small 
part  of  air  charge 

Fig.  6  (Case  3)  Fuel  and  air  mixture  sprayed  against  a  hot  surface  . 

1,  2  and  3,  which  seems  to  possess  all  the  advantages 
of  Case  3  and  fewer  disadvantages.  The  mixture  spray 
from  the  carbureter  is  thrown  against  a  deflecting  sur- 
face, that  may  be  heated,  and  fuel  not  vaporized  is 
thrown  down  into  a  heating  chamber  as  in  Case  2. 
An  opportunity  is  afforded  for  the  fuel  to  evaporate  in 
and  mingle  with  the  air,  before  the  separation  of  the 
liquid  and  the  vaporized  portion.  This  reduces  the  fuel 
lag  on  acceleration  and  also  reduces  the  amount  of  fuel 
that  must  be  taken  into  the  heating  chamber.  An  air 
circulation  is  maintained  through  the  heating  chamber, 
which  helps  to  carry  the  vapor  away  as  fast  as  it  is 
formed ;  the  action  in  the  heating  chamber  then  can  be 
evaporation  rather  than  boiling  as  in  Case  No.  2.  This 
distinction  is  important  because  boiling  implies  the 
maintenance  of  temperature  above  a  certain  point,  at 
all  engine  speeds  and  at  a  constant  pressure,  while  evap- 
oration can  take  place  at  any  temperature  and,  fortu- 
nately, under  a  change  of  engine  apeed,  the  decrease  of 
the  exhaust  temperature  being  accompanied  by  a  reduc- 
tion of  the  fuel  feed  and  the  rate  of  evaporation. 

nPHE    air   taken    through   the   heating    chamber    is,    of 
*     course,  highly  heated,  so  that,  as  compared  with  Case 

2,  we  have  a  small  part  of  the  fuel  and  of  the  air 
heated,  to  be  cooled  by  the  remainder  of  the  air  charge 
and  a  certain  part  of  the  fuel  charge.  The  temperature 
balance  would,  of  course,  depend  on  th^  percentages  of 
the  fuel  initially  vaporized  and  of  the  air  passed  through 
the  heating  chamber. 

This  arrangement  possesses  the  advantage  of  Case 
2,  in  allowing  a  large  reserve  capacity  for  warming 
lip  without  excessive  heating  of  the  mixture  under  nor- 
mal operation,  and  also  of  preventing  liquid  fuel  from 
going  into  the  engine  cylinders.  A  device  of  this  sort, 
though  of  design  entirely  different  from  Fig.  5,  has  been 
used  in  the  actual   driving  of  i  passenger  car  with  a 


six-cylinder  engine  and  gave  as  good  a  demonstration 
on  kerosene,  with  a  benzol  component  to  avoid  detona- 
tion, and  alcohol  at  a  mixture-temperature  of  120  to  140 
deg.  Fahr.,  as  with  gasoline.  It  was  also  found  possible 
to  use  heavier  fuel  combinations  which  resulted  in  con- 
siderably better  operation  than  that  shown  by  the  aver- 
age car  in  the  hands  of  its  owner.  Starting  on  gasoline 
in  very  cold  weather  was  not  more  diflScult  than  with  the 
ordinary  carbureter  and  intake-manifold  arrangement. 
In  fact,  no  diflSculty  was  ever  experienced  in  starting; 
the  starter  was  always  strong  enough  to  turn  the  engine 
over.  Closing  the  choke  would  always  effect  a  start. 
On  gasoline  the  warming-up  was  very  good.  In  weather 
10  deg.  Fahr.  above  zero,  it  was  necessary  only  to  use 
the   dash   mixture  control  device  for  about  Yz  min.  or 

less     after     starting,     after 
which  it  was  possible  to  set 
all  the  controls  in  the  nor- 
mal    driving    position     and 
drive    away.     This    usually 
synchronized    with    the    de- 
velopment of  a  mixture  tem- 
perature  of   about    90   deg. 
Fahr.      With    gasoline    the 
fuel    consumption    was    but 
slightly    lower  than   with   a 
good  carbureter  on  a  conven- 
tional type  of  hot-spot  intake 
manifold,     but     the    engine 
would  run  smoothly  on  very 
lean  mixtures  and  the  weekly 
mileage,  particularly  in  win- 
ter, was  better.    The  smooth- 
ness and  the  absence  of  car- 
bon,   crankcase    oil    dilution    and    ignition    trouble    were 
marked.     We  found  also  improved  operation  at  low  speed 
on   hills.     The  engine  would  pull  smoothly  and  without 
apparent  effort  and  maintain  this  smooth  low  speed  pulling 
indefinitely. 

As  illustrated  in  Fig.  6,  this  includes  a  condition  aimed 
at,  and  more  or  less  realized,  in  many  hot  spots  in  use 
to-day.  It  is  the  general  belief,  perhaps,  that  the  fuel 
spray  strikes  the  heated  surface,  vaporizes,  and  then  con- 
denses in  the  airstream.  More  recent  observations  lead 
us  to  believe  that  very  little  of  the  fuel  vaporizes  on  the 
heated  surface.  It  seems  rather  that  the  sudden  appli- 
cation of  heat  to  one  side  of  the  drops  of  spray,  as  they 
strike  the  heated  surface,  relieves  the  surface  tension 
that  holds  them  in  globular  form  and  causes  them  to 
burst;  meanwhile,  if  an  air  draft  is  present,  the  "sphe- 
roidal condition"  keeps  them  from  adhering  to  the 
heated  surface.  This  belief  was  first  suggested  by  the 
observation  that  large  drops  come  off  such  a  hot  spot 
in  a  coarse  spray,  while  small  drops  come  off  in  a  finer 
spray. 

There  is  one  interesting  hypothesis  of  action  under 
these  conditions,  the  realization  of  which  would  give  a 
fog  mixture  at  very  low  temperatures  that  has  a  very 
simple  structure.  If  the  heating  surface  were  of  exactly 
the  size  and  location  to  be  wholly  covered  by  the  liquid 
of  the  fuel  spray;  if  its  heating  capacity  were  such  that 
it  could  vaporize  all  the  fuel  that  strikes  it;  and  if  the 
scouring  action  of  the  air-draft  across  the  heating  sur- 
face were  sufficient  to  carry  away  the  vapor  as  fast  as  it 
was  formed,  it  would  be  possible  to  produce  the  vapor 
at  the  relatively  low  temperature  corresponding  to  a 
density  of  one-fifteenth  to  one-twelfth  that  of  air;  also, 
there  should  be  little,  if  any,  heat  transmitted  directly  to 
the  air  from  the  heating  surface.  Under  such  conditions, 
which  we  believe  can  be  realized  only  in  theory,  the  mix- 
ture temperatures  would  be  the  minimum  among  all  the 
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systems  suggested  for  producing  a  fog  mixture  by  ex- 
ternal application  of  heat  energy. 

Fig.  7  is  an  effort  to  show  the  nature  of  such  action, 
assuming  complete  evaporation  at  the  surface.  There  is, 
first,  near  the  surface,  a  film  of  liquid,  or  a  layer  of  liquid 
drops.  Just  off  the  liquid  film  the  greatest  vapor-density 
occurs,  but  as  the  distance  increases  and  the  air  begins 
to  lower  the  temperature,  the  molecules  will  begin  to 
gather  in  small  drops,  in  the  action  that  we  term  conden- 
sation. It  is  obvious  that  it  would  be  impossible  to 
bring  all  the  air  into  such  contact  with  the  liquid  film 
that  the  vapor  would  be  swept  away,  and  uniformly 
diffused,  within  a  few  molecule  paths  of  the  liquid  film, 
and  it  is  only  under  such  a  condition  that  the  tempera- 
ture balances  of  Fig.  6  could  be  obtained.  But  it  also 
is  clear  that  the  more  completely  we  can  direct  and  dif- 
fuse the  air  charge  on  the  heating  surface  in  the  con- 
ventional hot-spot  design,  the  lower  the  temperature 
and  density  can  be  next  the  liquid  film,  the  lower  can 
be  the  temperature  of  the  liquid  film  and  the  wall  itself 
and  the  lower  the  final  temperature  of  the  charge. 

O  EGARDLESS  of  the  correctness  of  the  theory  of  op- 
-'-*-  eration  of  this  type  of  hot  spot,  there  are  several  ad- 
vantages and  disadvantages  in  practice  that  should  be 
pointed  out.  As  already  outlined,  reserve  capacity  can 
be  obtained  only  by  making  the  surface  larger.  Also, 
there  is  no  inherent  characteristic  of  this  arrangement 
that  would  prevent  liquid  fuel  from  going  into  the  en- 
gine. The  heat  capacity  of  the  wall  of  any  structure 
that  could  be  used  would  be  sufficient  to  prevent  any 
lag  in  acceleration,  provided  the  carbureter  were  made 
to  give  a  charge  of  slightly  increased  richness,  with 
a  fuel  of  graduated  volatility. 

In  the  quantitative  computation  of  heat  transfer,  we 
first  must  take  into  account  the  very  wide  variations  of 
temperature  that  the  air  charge  and  fuel  supply  undergo 
before  they  enter  the  intake  manifold  system.     On  ac- 
count of  the  large  range  of  variation  of  hood  tempera- 
ture. Fig.  8  is  given  as  a  rough  indication  of  the  various 
changes  in  temperature  that  a  molecule  of  air  under- 
goes  in   getting   from  the   external   atmosphere   to   the 
cylinder  port,  without  purposeful  application  of  heat  to 
the  intake  charge,   other  than  the   commonly   used  hot 
air  stove  around  the  exhaust  pipe.    Starting  from  atmos- 
pheric temperature,  the  temperature  of  the  air  is  raised 
between  30  and  60  deg.  in  passing  through  the  radiator. 
It  has  been  my  observation  that  there  is  a  greater  differ- 
ence  between  the  motometer   temperature   and  that   of 
the  external   air  in   summer  than   in  winter.     There  is 
sometimes  an  additional  rise  of  temperature  under  the 
hood  due  to  the  radiation  of  heat  from  the  engine.    The 
rise  of  temperature  from  the  hot  air  stove  is  presumably 
about  the  same  in  the  summer  and  in  the  winter  but  on 
many  cars  an  appreciable  portion  of  the  heat  added  by 
the  stove  in  the  winter  is  lost  before  it  gets  to  the  car- 
bureter, because  of  the  cooling  effect  of  the  fanblast  of 
relatively  cold  air  on  a  long  length  of  flexible  tubing. 
The  temperature  drop  in  the  carbureter  and  the  manifold 
due  to  vaporization  is  indeterminate,  dependent  upon  the 
fuel,  the  temperature  and  the  vacuum.     In   many  cars 
the  intake  manifold  is  so  close  to  the  exhaust  that  under 
full  load  the  temperature  is  raised  considerably  by  the 
cross  radiation.    We  have  sometimes  gained  3  to  4  hp. 
in  a  maximum  of  about  70,  by  cutting  off  this  radiation 
with  asbestos  board. 

Fig.  8  will  give  an  idea  of  the  range  of  natural  tem- 
perature-variation with  which  our  intake  systems  have 
had  to  deal.  Between  the  temperature  of  the  air  enter- 
ing the  intake  system  just  after  starting  in  the  winter 
and  that  during  a  long  run  in  the  summer,  there  easily 


may  be  a  difference  of  120  deg.  Fahr.  Very  few  cur- 
rent applications  of  heat  to  the  intake  charge,  by  either 
hot  air  or  hot  spots,  affect  the  temperature  one-half  this 
amount.  Any  effort  to  attain  minimum  charge  tempera- 
tures in  actual  practice  must  include  means  for  dealing 
with  the  natural  temperature  variation  under  the  hood. 

With  heating  methods  that  approximate  Fig.  1,  the 
heating  surface  should  perhaps  be  in  two  sections,  one 
of  which  is  in  action  at  all  times,  and  the  other  of  which 
may  be  thrown  open  to  the  exhaust,  either  by  a  season- 
ally regulated  valve,  or  by  the  dash  mixture  control  of 
the  carbureter. 

Arrangements  such  as  that  shown  in  Fig.  2  can  be 
controlled  within  certain  limits  of  temperature  by  using 
a  hot  air  stove  on  the  exhaust  line  that  has  at  least  three 
times  the  heat  capacity  of  those  in  common  use  to-day, 
with  a  valve  adapted  to  cut  off  part  of  this  hot  air  and 
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Fig.   7 — Diagrammatic  study   of 
vaporization  from  a  hot  surface 

admit  cold  air  as  the  engine  warms  up.  The  regulation 
should  preferably  be  automatic. 

In  the  methods  of  Case  2,  Figs,  4  and  5,  no  particu- 
lar regulation  for  variation  of  atmospheric  temperature 
is  necessary.  The  heating  action  is  almost  independent 
of  the  outside  temperature.  With  this  type  of  construc- 
tion, I  have  always  recommended  making  the  heater  large 
enough  so  that  cool  air  from  outside  the  hood  will  be 
taken  into  the  carbureter  in  the  summer  time. 

Fig.  6,  like  Fig.  1,  would  perhaps  be  taken  care  of  best 
by  a  regulable  variation  in  hot  spot  area.  Difficulty  is 
experienced  in  practice  in  confining  the  heat  to  the  region 
where  it  is  desired.  In  warm  weather  the  heat  from  the 
warm  hood  atmosphere  tends  to  conduct  across  the  flange 
junctions  and  through  the  walls  of  the  heating  chamber. 

Homogeneous  Mixture  Quality 

AS  has  been  brought  out  in  the  ifiregoing,  a  homogene- 
ous mixture  requires  a  fine  spray  from  the  car- 
bureter issuing  directly  into  the  heating  region.  If  the 
fuel  is  allowed  to  condense  or  gather  on  the  walls,  it  will 
reach  the  hot  surface  in  waves  and  irregularly  timed 
splashes,  under  which  conditions  the  carbureter  setting 
must  always  be  somewhat  rich,  and  many  details  of  en- 
gine operation  will  suffer.  Acceleration  is  always  more 
difficult  when  there  is  a  fuel  lag  between  the  carbureter 
and  the  heating  surface. 

The  arrangement,  common  in  many  heavy  duty  en- 
gines, of  locating  the  governor  between  the  carbureter 
and  the  hot  spot,  is  very  bad.  Everything  indicates  that 
the  carbon  deposit  will  be  reduced  to  the  minimum  and 
crankcase  oil  dilution  eliminated  only  when  this  custom 
is  discarded  and  the  carbureter  is  placed  close  to  the 
hot-spot. 

Several  1922  engines  that  have  the  property  of  operat- 
ing very  smoothly  on  extremely  lean  mixtures,  have  in- 
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Fig.  8 — Range  of  natural  temperature  variation 
of  air  charge  from  time  of  entering  hood 

take  manifolds  that  are  characterized  by  a  hot-spot  at  the 
carbureter  opening  and  have  additional  contact  with  the 
exhaust  manifold  a  little  farther  along,  usually  at  a  point 
of  division  of  the  fore-and-aft  reaches.  Apparently  the 
second  "spot"  catches  some  of  the  particles  that  elude 
the  first  one  and  gives  a  more  complete  and  steady  evapo- 
ration. 

One  important  requirement  of  a  successful  fuel  charge 
heater  is  that  it  should  warm  up  and  get  underway 
quickly.  The  walls  should  be  thin,  and,  if  cast,  should 
be  lightly  ribbed  on  the  exhaust  side.  Aluminum  com- 
bines low  specific  heat  and  rapid  conduction  and  is  a  very 
suitable  material  for  a  cast  hot  spot  heating  surface,  if 
there  are  no  shielded  parts  that  get  so  hot  that  they 
melt. 

Preventing  Liquid  Fuel  Reaching  the  Cylinder 

IT  is  recognized  generally  that  it  is  desirable  to  prevent 
liquid  fuel  from  reaching  the  cylinder  and  it  has  been 
claimed  for  many  designs  that  they  have  this  action.  We 
have  tried  models  of  a  number  of  them  and  have  found 
that  few  impede  the  travel  of  liquid  fuel  to  the  cylinders 
in  even  a  slight  degree.  With  transversely  ribbed  el- 
bows, for  instance,  the  fuel  drops  are  caught  off  the  tips 
of  the  ribs  by  the  air  eddies  and  snatched  through  the 
elbow  as  if  no  ribs  were  present.    This,  of  course,  is  with 


air  velocities  above  70  ft.  per  sec,  and  part  of  the  lively 
action  naturally  is  due  to  the  spheroidal  condition  al- 
ready described. 

We  have  used  centrifugal  force,  surface  tension  and 
the  force  of  gravity  to  separate  the  unvaporized  drops. 
Careful  combination  of  all  seems  to  be  required  to 
achieve  complete  separation.  A  partial  separation,  which 
should  be  very  effective  at  low  engine  speeds,  can  be  ob- 
tained by  abruptly  increasing  the  manifold  area  above 
and  beyond  the  hot  spot.  This  would  allow  the  heavy 
drops  to  settle  down  and  again  be  hurled  against  the 
heating  surface.  The  separation  and  recirculation  would 
obviously  be  beneficial  to  the  action  of  either  Figs.  4  or 
5,  but  the  heat  supply  must  be  adequate  or  the  fuel  will 
not  reach  the  engine,  with  an  actually  functioning  liquid 
fuel  separating  device. 

After  watching  the  fuel,  in  an  accumulation  equal  to 
many  cylinder  charges,  bubbling,  splashing,  sometimes 
lying  quiescent  on  the  heating  surface  of  glass-walled 
hot-spots,  and  sometimes  swept  through  in  a  high-ve- 
locity spray,  one  fact  stands  out:  the  rate  of  fuel-feed 
from  the  manifold  to  the  cylinder  primarily  governs  the 
conditions  of  combustion,  and  the  rate  of  fuel-feed  to 
the  manifold  is  an  indirect  rather  than  a  direct  con- 
trolling factor,  as  regards  the  mixture  proportion  of  the 
charge  actually  used  by  the  engine. 

This  point  of  view,  we  believe,  is  the  proper  one  from 
which  to  consider  the  problem  of  the  efficient  use  of  fuel 
in  our  engines  of  to-day. 

TABLE  1 — ^FINAL  AVERAGE  MIXTURE  TEMPERATURE  WITH  ENTERING 
AIR  AND  FUEL  AT  75  DEG.  FAHR. 

High  End-Point 
Fuel  Gasoline  Kerosene 

Air-fuel   ratio    12  to  1     15  to  1         12  to  1     15  to  1 

When  heat  is  transferred 
from  all  the  air  to  the 
fuel   (Fig.  2) 145  135  240  230 

When  heat  is  transferred 
from  one-half  the  air  to 
the  fuel   (Fig.  2) 168  160  278  273 

When  heat  is  transferred 
from  one-half  the  air  to 
the  fuel   (Fig.  3) 132  122  193  188 

When  heat  is  applied  di- 
rectly to  the  fuel  (Fig. 
4)    143  132  174  159 

When  the  fuel  only  is 
heated  to  temperature 
of  required  vapor  den- 
sity  (Fig.  6)    98  92  124  116 


Shuler  Producing  Special  Bus  Axle 


THE  tendency  toward  the  use  of  wider  and  lower 
frames  in  bus  chassis  is  being  reflected  in  the  parts 
market  by  announcement  of  axles  designed  especially  for 
this  class  of  service.  Among  recent  developments  in  this 
field  is  the  front  axle  now  being  produced  by  the  Shuler 
Axle  Co.,  a  cut  of  which  is  shown  here. 

It  will  be  noted  that  the  spring  pads  in  this  axle  are 
7  in.  below  the  center  line  of  the  whe^l  axis,  while  the 
cross  link  is  arranged  for  a  corresponding  drop.  Spring 
centers  can  be  varied  from  a  minimum  of  28  in.  to  a  maxi- 
mum of  42  in.  with  a  641/2  in.  track.  The  axle  center  is  of 
I-section  drop  forged  from  30-40  carbon  steel,  heat- 
treated,  while  steering  knuckles  and  arms  are  of  S.A.E. 
3135  chrome  nickel  steel.  The  knuckle  pin  is  31/2  per 
cent  nickel  steel,  hardened  and  ground,  and  a  ball  thrust 
bearing  is  fitted  between  the  knuckle  and  upper  yoke.  All 
yoke  eyes  are  bushed  with  hardened  steel  bushings.  The 
wheel  spindles  are  fitted  with  Timken  bearings. 
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Widespread  Use  of  Motor  Bus 

Great  variation  in  conditions  under  which  buses  operate.  Cali- 
fornia vehicles  make  45  m.p.h.  Country  bus  must  carry  both 
passengers  and  freight.  State  regulations  very  numerous.  Future 
effect  uncertain,  but  supervision  now  makes  for  better  buses. 

By  R.  E.  Plimpton* 


ANY  division  of  the  types  of  vehicle  used  for  buses 
must  be  arbitrary,  but  for  convenience  we  can 
consider  them  as  applied  in  city,  inter-city  and 
country  service.  The  city  bus  is  designed  for  use  on 
good  pavements.  The  seating  capacity  is  high,  20  or 
more  passengers,  but  high  speed  is  not  essential.  A 
maximum  of  15  m.p.h,  is  often  considered  ample.  Abil- 
ity to  thread  through  traffic  and  to  move  passengers 
quickly,  on  and  off,  is  required.  Ordinarily,  overload 
capacity  should  be  provided,  so  that  standees  can  be 
accommodated  during  the  rush  hours. 

The  double-decker,  a  dense-traffic  vehicle,  has  been  de- 
veloped highly  through  years  of  service  in  London  and 
New  York.  The  L-type  bus  of  the  Fifth  Avenue  Coach 
Co.  is  distinguished  by  the  low  floor,  the  first  step  be- 
ing at  the  curb  and  only  one  other  being  required  to 
reach  the  floor  of  the  bus.  Increased  seating  capacity, 
without  any  increase  of  weight,  has  been  secured  in 
many  recent  double-deckers.  A  sample  now  operated 
in  Chicago  seats  69  passengers,  with  a  total  vehicle 
weight  of  only  157  lb.  per  seat.  Previously,  about  200  lb. 
per  seat  had  been  considered  good  practice. 

Covered  upper  decks  have  been  tried  out  in  New  York 
City  and  Chicago,  but  have  proved  popular  only  in  bad 
weather.  Double-deckers  in  London,  England  and  To- 
ronto, Canada,  have  been  fitted  with  blankets  for  each 
top-deck  seat,  in  the  effort  to  build  up  the  load  factor. 
The  so-called  double-single-decker  has  been  tried  in  Eng- 
land; the  entire  top  deck  of  this  vehicle  can  be  detached 
for  winter  service,  the  stairs  being  removed  and  the  hatch- 
way closed  by  a  trapdoor.  One  vehicle  of  this  type  has 
a  capacity  of  29  passengers  a.s  a  single-decker,  and  of 
54  passengers,  half  below  and  half  above,  when  both 
decks  are  in  use.  However,  the  single-decker  has  by  far 
the  largest  field  as  a  city  bus. 

Long  Wheel-base 

Long  wheel-base  to  give  loading  capacity,  a  wide  rear 
gage  and  a  narrower  gage  on  the  front  to  give  stability, 
a  small  turning-circle,  low  frame-height  to  give  quick 
passenger  movements  as  well  as  stability,  long  springs 
and  special  devices  for  easy  riding  are  the  more  important 
features  of  a  design  that  will  be  used  widely  in  and  about 
our  cities. 

It  is  of  interest  to  know  that  experts  on  city  trans- 
portation favor  three  sizes,  for  21,  25  and  29  passengers. 


•Associate  editor,  Bus  Transportation.     Excerpt  from  paper  read 
before  summer  meeting  of  Society  of  Automotive  Engineers. 


with  a  maximum  frame-height  of  26  in.    A  smaller  size,. 
for  16  passengers,  has  also  betn  proposed. 

Most  city  buses  have  a  central  aisle,  with  cross-seats 
on  each  side.  In  a  modified  form  the  seats  near  the  serv- 
ice door  are  of  the  longitudinal  type,  thus  providing  a 
space  for  standees  or  for  those  making  short  trips.  This 
is  being  applied  in  short-haul  work,  while  there  is  a  ten- 
dency to  use  the  unmodified  cross-seat  type  in  suburban 
work,  and  even  for  inter-city  service. 

The  Inter-City  Bus 

The  inter-city  bus  is  smaller  and  faster  than  the  city 
bus.  From  12  to  20  seats  are  provided  for  the  long  runs 
of  20  miles  and  upward.  These  vehicles  are  known  as 
stages  in  the  West  and  particularly  in  California,  prob- 
ably because  of  familiarity  with  the  term  to  designate 
a  horse-drawn  omnibus.  The  stage  usually  is  built  with 
three  or  four  rows  of  seats  running  all  the  way  across 
the  body,  each  having  its  own  side  doors.  It  resembles 
an  enlarged  touring  cai  and,  of  course,  that  is  what  it 
frequently  is.  Comfortable  riding  is  desired,  rather  than 
the  ability  to  handle  crowds.  The  floor  level  is  kept  as 
low  as  possible  without  decreasing  the  road  clearance 
below  7  in.  The  center  of  gravity  is  kept  down  to  elimi- 
nate sway  and  undue  wear  on  tires  and  wheel  bearings. 

The  average  speed  in  Western  inter-city  service  is 
high.  Orders  to  drivers  on  a  large  system  in  California- 
are  to  make  32  m.p.h.  on  well-paved  highways  and  35 
m.p.h.  is  the  legal  speed  limit.  However,  there  are 
stretches  where  it  is  hard  to  keep  down  to  this  speed. 
For  example,  on  the  desert  floor  wt^t  of  El  Centro,  Cal., 
a  broad  concrete  pavement  stretches  away  for  30  miles. 
There  are  no  cross-roads  and  no  habitations  are  in  sight  j. 
there  is  no  obstruction  to  view  and  very  little  traffic. 
With  a  high-powered  car,  the  driver  who  vvill  keep  down 
to  35  m.p.h.  is  unusual.  The  actual  speed  over  such 
stretches  is  from  40  to  45  m.p.h.  and,  occasionally.  50 
m.p.h.  The  chassis  and  body  should  be  of  the  mini- 
mum weight,  consistent  with  long  life  and  durabilitj*. 
The  improvements  being  made  in  highway  systems  will, 
it  is  believed,  lead  to  the  use  of  even  lighter  chassis. 

The  stage  used  in  the  West  is,  as  a  rule,  a  rebuilt 
product.  A  high-grade  touring  car  is  bought  second- 
hand, the  frame  is  lengthened  4  to  5  ft.,  and  a  heavier 
differential,  heavier  springs  and  heavier  tires  are  in- 
stalled. It  is  realized  that  these  vehicles  are  expensive, 
in  both  first  and  maintenance  costs,  since  they  are  always 
in  the  "special"  class,  but  Western  operators  have  used; 
them  because  they  could  not  buy  a  chassis  that  would. 
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carry  the  long  bodies  under  the  heavy-duty,  up  steep 
grades  and  at  high  speeds  demanded  by  Western  operat- 
ing conditions.  One  design  at  least,  that  is  included  in 
Table  1,  is  now  on  the  market,  and  there  are  indications 
that  others  will  be  available  soon  for  inter-city  service, 
not  only  on  the  Pacific  Coast,  but  also  in  many  other 
parts  of  the  country  where  the  large  rebuilt  touring  car 
has  been  used  heretofore. 

The  Country  Bus 

The  country  bus  may  start  nowhere  and  end  nowhere, 
as  is  said  of  some  of  them,  but  usually  it  runs  through 
rural  districts  to  a  trading  center  or  a  point  where  con- 
nections can  be  made  with  some  other  form  of  trans- 
portation. This  service  does  not  require  particularly 
high  speed,  but  the  bus  should  be  able  to  keep  going 
over  poor  roads,  even  when  they  are  covered  with  mud 
or  snow.  Travel  is  light  in  this  service;  so  the  vehicles 
used  are  small.  Touring  cars  of  five  and  seven-passen- 
ger capacity  may  be  operated  when  the  roads  are  par- 
ticularly bad,  giving  way  to  larger  buses,  up  to  18-pas- 
senger  capacity,  during  the 
summer  months.  One  trip  a 
day  is  often  the  custom,  to 
town  in  the  morning  and  re- 
turning in  the  middle  of  the 
afternoon.  Thus,  the  opera- 
tor has  the  time  to  pick  up 
light  freight  for  delivery 
along  his  route;  or  he  may 
be  a  star-route  contractor 
for  the  Post  Office  Depart- 
ment, in  which  case  he  may 
carry  passengers  and  freight 
so  long  as  his  contract  is 
properly  performed.  There- 
fore, the  country  bus  should 
be  built  to  carry  both  passen- 
gers and  freight.  Most  oper- 
ators seem  to  use  the  stand- 
ard passenger  vehicle,  car  or        

bus,  and  carry  the  packages 

inside   or   outside,   wherever 

there  is  vacant  space.     A  space  for  packages   is  placed 

at  the  front  of  the  vehicle  in  some  designs,  with  the  rear 

given  over  to  seats. 

A  convertible  vehicle  would  be  particularly  useful  in 
consolidated  school  service,  where  many  buses  are  now 
operated  only  3  or  4  hr.  per  day.  The  seats  are  remov- 
able in  one  design,  so  that  the  school  bus  can  be  changed 
quickly  to  a  light  delivery  truck.  Several  combination 
bodies  are  on  the  market,  designed  to  carry  both  passen- 
gers and  express,  but  they  have  not  been  used  to  any 
extent  by  bus  operators  so  far. 

A  transferable  body  has  been  suggested  for  school  use, 
although  it  might  be  applied  by  the  operator  of  country 
buses  also.  This  would  be  mounted  on  a  motor-vehicle 
chassis  when  the  roads  were  good,  but  transferred  to  a 
horse-drawn  vehicle,  on  wheels  or  runner,  when  they  are 
impassable.  The  fact  that  this  has  been  proposed  seri- 
ously indicates  the  need  for  properly  designed  country 
buses.  The  field  for  them  is  enormous  and  it  should  be 
possible  to  provide  operators  with  a  light,  sturdy,  eco- 
nomical bus  for  use  during  the  12  months  of  the  year. 
Some  engineers  contend  that  good  roads  must  come  first. 
Yet  bus  service  is  being  given  on  thousands  of  miles  of 
unimproved  roads.  The  life  of  the  vehicles  used  is  short, 
and  some  operators  believe  it  econmical  to  turn  them  in 
yearly  for  new  ones.  Here  is  a  real  problem  waiting  for 
automotive  engineers  to  solve.  The  bus  for  city  service 
is  receiving  attention  from  a  large  number  of  sources. 


THE  automotive  manufacturer  is  the  logi- 
cal maker  of  bus  equipment.  The  mar- 
ket for  vehicles  of  this  kind  is  growing  and 
in  the  future  is  likely  to  be  very  extensive. 
The  type  of  vehicle  exactly  suited  for  bus 
work,  however,  is  still  a  subject  for  discus- 
sion. 

Many  motor  buses  are  already  operating 
throughout  the  United  States.  They  differ 
both  as  to  design  and  performance.  The 
tasks  they  have  to  perform  are  quite  different 
in  different  localities.  But  they  are  showing 
the  important  place  that  the  motor  bus  can 
play  in  economical  transportation. 


but  its  country  cousin  is,  as  yet,  almost  entirely  neglected. 
Before  taking  up  the  details  of  chassis  and  body  used 
for  the  standard  gasoline  bus,  other  types  that  have 
been  applied  will  be  noticed.  The  gasoline-electric  bus 
is  used  commercially  in  England,  some  175  of  the  Till- 
ing-Stevens  chassis  being  operated  in  London,  and  others 
in  the  smaller  towns.  This  consists  of  a  gasoline  en- 
gine direct-connected  to  a  dynamo.  The  latter  is  elec- 
trically connected  to  an  electric  motor,  which  drives  a 
worm  rear-axle  through  a  propeller-shaft.  The  control 
is  by  a  speed  regulator  of  the  multiple-contact  type,  op- 
erated by  varying  the  resistance  in  the  shunt  field  of  the 
dynamo,  and  by  shunting  the  series  field  of  the  electric 
motor. 

Storage-battery  buses  are  used  in  Chicago  for  carrying 
passengers  between  the  railroad  depots  and  the  depart- 
ment stores.  One  street  railway  is  now  trying  out  a  bat- 
tery vehicle  in  short-haul  feeder  service.  This  bus  is 
fitted  with  pneumatic  tires  and  makes  about  18  m.p.h. 
in   ordinary   operation.     The   limited    speed    and   battery 

capacity  have  worked  against 
the  battery-driven  vehicles, 
although  they  undoubtedly 
have  a  field  for  short  runs  on 
good  pavements. 

The  trolley  bus  shown,  a 
road  vehicle  using  the  over- 
head system  of  the  electric 
railway,  is  making  headway 
in  this  country,  as  shown  by 
recent  installations  in  To- 
ronto, Canada;  Minneapolis, 
Minn.;  and  Los  Angeles,  Cal. 
The  system  on  Staten  Island, 
N.  Y.,  is  to  be  extended  by 
the  use  of  15  trolley  buses 
now  ordered  for  the  New 
York  City  Department  of 
Plant  and  Structures.  Some 
of  these  wiU  be  used  on  the 
City  Island  line,  in  the  Bor- 
ough of  the  Bronx,  New  York. 
Many  of  the  trolley  buses  look  like  rail  cars  fitted  with 
rubber  tires.  However,  there  has  been  a  tendency  of  late 
to  follow  closely  gasoline  vehicle  design,  thus  using 
standard  parts  and  making  it  possible  to  change  from 
one  type  to  the  other  by  installing  a  gasoline  engine  and 
transmission  apparatus, 

A  front-drive  design  has  been  worked  out  for  the 
buses  used  in  Leeds,  England.  The  electric  motors  are 
under  the  front,  and  can  be  removed  for  repairs.  It  is 
claimed  that  this  construction  improves  adhesion  and 
traction  effort,  reduces  the  consumption  of  electric 
energy  and  makes  possible  a  14-in.  floor  level. 

Steam  Buses 

The  steam-propelled  bus  is  not  in  commercial  opera- 
tion at  present,  although  several  experimental  vehicles 
are  being  developed  for  such  service.  The  Clarkson 
steam  buses,  which  were  popular  in  London  because  of 
their  speed,  quietness  and  ease  of  control,  stopped  opera- 
tion in  1919,  mainly,  it  is  said,  because  of  the  increase 
in  fuel  cost. 

Laws  and  ordinances  by  the  hundred,  almost  by  the 
thousand,  have  been  passed  to  "supervise  and  regulate" 
the  bus.  The  safety  and  comfort  of  the  traveling  public 
are  protected  by  a  host  of  these  regulations,  many  of 
which  are  more  honored  in  the  breach  than  in  the  ob- 
servance. In  common  with  other  users  of  motor  vehicles, 
the  bus  operator  is  limited  as  to  weight,  dimensions  and 
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speeds.  In  addition,  he  often  must  pay  special  taxes 
that  influence  the  type  of  equipment. 

To  assure  safe  operation,  presumably,  the  carrying 
capacity  of  the  bus  is  limited.  In  some  States,  in  New 
Hampshire,  for  example,  the  manufacturer's  rating  is 
taken  as  the  legal  limit,  and  no  standees  are  permitted. 
New  Jersey  allows  50  per  cent  of  the  seating  capacity 
to  be  carried  as  standees.  Connecticut  allows  two  more 
than  the  number  of  seats  provided.  The  District  of 
Columbia  permits  one  standing  passenger  for  each  1.5 
sq.  ft.  of  floor  area,  this  being  calculated  on  the  area 
remaining  after  deducting  the  space  occupied  by  seats 
and  10-in.  knee-room  for  longitudinal  seats.  In  Mary- 
land the  maximum  carrying  capacity  is  the  total  length 
of  seats  divided  by  16,  except  when  the  result  exceeds 
the  carrying  capacity.  This  method,  in  effect,  bars  out 
standees. 

An  emergency  door  that  can  be  opened  from  the  in- 
side in  case  of  accident  is  required  in  a  number  of  locali- 
ties. Other  equipment  insisted  upon,  for  safety  reasons, 
includes  speedometers,  inside  lights,  extra  tires,  skid 
chains,  warning  device  and  a  fire  protection  device. 

The  requirements  for  heating,  lighting  and  ventilation 
are  usually  indefinite;  when  enforced  they  depend  upon 
the  interpretation  of  the  authorities.     Closed  buses  in 


the  District  of  Columbia  must  have  a  minimum  tempera- 
ture of  40  deg.  Fahr.  between  Nov.  1  and  April  1.  In- 
terior lights,  of  2  cp.  or  more,  are  demanded  in  Ohio  and 
other  States.  In  Maryland  each  bus  must  have  two 
ventilators. 

In  many  States  the  taxes  are  based  upon  seating  ca- 
pacity, and  the  larger  vehicles  pay  more  per  seat  than 
the  smaller.  Florida  exacts  from  the  buses  used  as  com- 
mon carriers  a  fee  of  $5  per  seat  for  7-passenger  or  less 
capacity,  $7.50  per  seat  for  7  to  17-passenger  capacity, 
and  $10  per  seat  for  more  than  17-passenger  capacity; 
in  addition  there  is  a  tax  of  75  cents  per  100  lb.  of  gross 
weight  of  the  vehicle  and  the  load.  Connecticut  and 
Maryland  also  have  systems  whereby  the  fee  shoots  sky- 
ward for  the  larger  buses. 

The  regulatory  authorities  may  even  supervise  the 
purchase  of  equipment,  approve  drawings  and  specifica- 
tions and  compel  the  improvement  of  those  already  in 
service.  It  is  too  early  yet  to  judge  what  the  result  of 
this  supervision  will  be.  At  present  it  seems  to  make 
for  better  buses.  With  wise  regulation,  and  with  im- 
proved highways  that  will  permit  lighter  vehicles  and 
more  economical  operation,  the  bus,  already  with  such 
a  wonderful  development,  will  have  an  even  more  won- 
derful future  as  an  instrument  of  transportation. 


Experiments  with  Sherardizing 


SHERARDIZING  is  a  method  or  process  of  providing 
steel  parts  with  a  rust-protecting  coating  of  zinc 
without  previously  melting  the  latter.  Zinc  dust  is  brought 
in  contact  with  the  thoroughly  cleaned  surface  of  the  part 
to  be  coated,  under  protection  from  the  air,  and  the  parts 
are  then  heated  to  a  temperature  below  the  melting  point 
of  zinc,  when  a  highly  protective  coating  of  zinc  is  formed 
on  the  steel  parts.  The  process  was  introduced  into  this 
country  from  England  about  15  years  ago  and  has  come 
to  be  widely  used  for  certain  purposes. 

A  paper  detailing  Experiments  with  Sherardizing  was 
presented  to  the  American  Institution  of  Mining  and 
Metallurgical  Engineers  by  Leon  McCullogh,  research 
engineer  of  the  Westinghouse  Electric  &  Mfg.  Co.,  some 
time  ago.  Mr.  McCullogh  states  that  the  coating  imparted 
to  steel  parts  by  the  sherardizing  process  is  a  brittle  alloy 
of  zinc  and  iron.  The  zinc  particles  are  covered  with  oxide 
and  cannot  touch  the  iron,  but  an  extremely  small  amount 
of  zinc  vaporizes  and  the  vapor,  reaching  the  iron,  alloys 
with  it. 

Other  zinc  then  vaporizes  to  replace  that  which  has  been 
removed  from  the  atmosphere,  and  as  the  coating  already 
formed  permits  zinc  to  diffuse  through  it,  the  process 
continues  at  a  decreasing  rate.  By  a  certain  experiment 
carried  out  by  Mr.  McCullogh  it  was  shown  that  the 
grovvi;h  is  at  the  junction  between  the  iron  and  the  coating; 
that  is,  by  interrupting  the  process  for  a  while  and  then 
continuing  it,  it  was  found  that  the  layer  last  formed 
was  next  to  the  iron. 

As  would  be  expected  from  the  mode  of  growth,  the 
composition  of  the  sherardized  coatings  varies  from  the 
surface  inward.  The  iron  content  increases  slowly  at  first 
and  then  more  rapidly,  the  minimum  possible  proportion 
of  iron  at  the  surface  being  6  per  cent. 

The  constituents  of  the  sherardized  coating  are  believed 
to  be  as  follows:    The  solid  solution  n,  varying  in  compo- 


sition between  6  and  10  per  cent  iron;  the  compound 
FeZn^;  and  possibly  a  20  per  cent  solution  of  zinc  and 
iron.  Next  to  the  iron  is  the  solid  solution  of  zinc  and 
iron,  in  amounts  too  small  to  be  detected;  then  there  is 
a  very  thin  layer  of  the  compound  FeZn,  and  beyond  this 
the  relatively  thick  layer  of  solid  solution  n,  on  which  the 
protection  of  the  iron  depends.  FeZn,  can  have  little  pro- 
tective value,  for  it  readily  rusts  when  placed  in  water. 

Life  tests  show  that  a  minimum  weight  of  zinc  per 
square  inch  is  necessary  for  good  coatings;  to  test  the 
value  of  sherardizing,  the  weight  of  zinc  should  therefore 
be  determined.  There  are  various  proposed  methods  for 
doing  this.  One  approximate  way  is  by  the  Preece  or 
copper-sulfate  test. 

A  new  method  depends  on  the  fact  that  a  boiling  10 
per  cent  solution  of  ammonium  chloride  removes  zinc  from 
sherardized  coatings  rapidly,  but  does  not  dissolve  iron 
until  the  zinc  is  practically  gone.  Tnis  test  may  be  ap- 
plied in  two  ways:  The  coating  is  completely  removed 
and  its  amount  deteiTnined  by  loss  in  weight ;  or  the 
weight  of  the  coating  is  found  approximately  by  noting 
the  time  for  iron  to  appear  in  the  boiling  solution.  At 
each  5  min.  interval  a  drop  of  the  solution  is  removed 
upon  a  spot-plate  and  tested  with  potassium  ferricyanide 
for  the  presence  of  iron.  When  the  blue  color  appears,  the 
coating  is  gone,  and  the  time  is  a  measure  of  the  weight 
of  zinc.  A  good  coating  should  withstand  this  test  for 
10  or  15  min. 

A  comparison  of  short-time  rusting  tests,  such  as  the 
salt  spray,  with  tests  in  actual  service,  shows  that  rusting 
in  the  short-time  tests  does  not  necessarily  mean  a  short 
life  in  service.  The  rapid  rusting  tests  are,  however,  of 
value  in  judging  the  quality  of  a  coating,  when  an  actual 
determination  of  the  weight  of  zinc  is  made  at  the  same 
time.  These  two  methods  of  testing  should  supplement 
each  other. 
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Star  Body  Models  and  Chassis  Parts     I 


The  Star  body  models  exhibited  for  the  first  time  in  New  York  last  week  and  referred  to  in  the  news  columns  of 
Automotive  Industries  at  that  timp  are  illustrated  above.     The  first  detail  pictures  of  the  chassis  and  its  parts  are 

shoum  on  the  opposite  page. 

1 — Center  portion  of  chassis  showing  gearset  mounting  with  its  rear  end  supported  from,  the  brake  shafts  and  location 
of  battery.  2 — Rear  end  of  chassis  showing  underslung  spring,  fuel  tank  mounting  and  the  new  combination  tire  car- 
rier, license  plate  bracket  and  tail  lamp  which  has  been  added  since  car  was  described  in  Automotive  Industries 
for  March  16.  Note  the  brake  rods  which  are  of  thin  flat  stock  with  forged  ends  welded  on.  3 — The  worm,  and  worm 
wheel  steering  gear  bolted  to  diagonal  frame  member.  The  tvorm  shaft  extension  is  bent  forward  at  right  angles  to 
form  an  integral  steering  arm.  4 — Right  side  of  Continental  engine  shotving  m,ounting  of  electrical  units,  fan  and 
pump.  The  chain  is  tightened  by  svnnging  the  generator  outward.  The  pump,  mounted  near  rear  of  engine,  is 
dnven  off  the  rear  of  the  generator-ignition  unit  by  a  hose-type  flexible  connection.  5 — Detail  of  bracket  for  front 
end  of  rear  spring.  It  is  stamped  from  flat  stock.  6 — Left  side  of  engine  showing  hot  spot  manifold  and  m,ethod  of 
mounting.  7 — Front  end  of  cliassis.  8 — Plan  view  of  chassis  showing  the  well  constructed  frame.  The  tubulcr 
member  which  also  forms  the  muffler  gives  the  frame  an  unusual  degree  of  stiffness  against  torsion 
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Successful  Advertising  Must  Have 
Active  Backing  by  Dealers 

N.  A.  C.  C.  advertising  managers  stress  importance  of  dealer  in 
automotive  selling  scheme.  Superlatives  in  advertising  ineffec- 
tive. Parts  makers  spend  $10  in  advertising  to  every  $6  spent  by 
veliicle  manufacturers.     Advertising  should  seek  new  markets. 


'VJ'ED  JORDAN  presided  at  the  meeting  of  the 
-i-^  N.  A.  C.  C.  advertising  managers.  In  addi- 
tion to  presiding  he  made  some  remarks  upon 
his  favorite  topic — automobile  merchandising. 

*  *         * 
An  Omaha  banker  recently  asked  Jordan  how 

many  of  the  automotive  manufacturing  companies 
were  going  to  survive.  Jordan  ofifered  to  answer 
his  question  if  the  banker  would  answer  a  ques- 
tion in  turn.  Jordan's  question  was  "How  many 
dealers  are  on  your  preferred  list?" 

*  *         * 
The  banker's  reply  was  that  6  out  of  48  dealers 

in  Omaha  were  on  his  preferred  list.  Jordan's 
view  is  that  dealer  co-operation  is  going  to  decide 
which  manufacturers  have  the  largest  measure  of 
future  success. 


PRACTICALLY  the  entire 
morning  session  of  the 
National  Automo- 
bile Chamber  of  Commerce 
advertising  managers  meeting 
was  given  over  to  a  discussion 
of  the  importance  of  the  deal- 
er in  the  present  stage  of  the 
automotive  vehicle  business. 
Each  of  the  three  topics  as- 
signed to  the  morning  session 
turned  largely  on  the  impor- 
tance of  the  dealer  in  carry- 
ing out  an  advertising  and 
sales  program. 

In  the  afternoon  session  the 
dealer     was     somewhat     less 
prominent  but  was  always  ap- 
pearing in  the  discussion  under  the  topic  of  selling  cars 
to   women.      Miss   Bohn   made   the   surprising  statement 
that  in  a  questionnaire  sent  to  dealers  no  one  had  made 
any  effort  to  sell  cars  to  single  women.     Miss  Bohn  was 
also  quite  critical  of  both  dealer  and  manufacturer  for 
not  recognizing  the  fact  that  women  determine  the  pur- 
chase of  about  75  per  cent  of  the  motor  cars.     The  final 
discussion  in  the  afternoon  session  was  on  motion  pictures 
and  in  this  discussion  was  shown  the  Paige-Detroit  dealer 
picture. 

This  was  the  first  of  the  revived  advertising  managers' 
meetings  and  was  held  in  the  University  Club  at  Chicago. 
About  30  manufacturers  were  represented.  Edward  S. 
Jordan,  chairman  of  the  advertising  committee,  presided. 

A.  B,  Batterson  of  the  Buicl<  was  to  have  opened  the 
discussion  on  the  first  subject.  Relationship  of  the  Adver- 
tising Department  to  the  Dealer,  but  Batterson  wired  that 
he  was  unable  to  be  present  and  Jordan  asked  Clyde  Jen- 
nings, managing  editor  of  Motor  Age,  to  open  this  dis- 
cussion. The  speaker  said  that  he  knew  nothing  of  the 
relations  of  the  advertising  department  to  the  dealer  but 
preferred  to  put  the  discussion  on  the  relationship  of  the 
advertising  and  the  dealer.  He  said  that  in  his  interviews 
with  dealers  he  had  found  that  mary  of  them  were  not 
sold  on  the  advertising  policy  of  the  cimpany. 

Especially  were  the  dealers  in   small  towns  likely  not 
to  understand  the  advertising  tests  and  its  application  and      committee,  which  has  now  been  revived,  Clark  said  that 
to  entirely  ignore  it.  their  investigations  had  indicated   that  the  parts  manu- 

The  speaker  called  attention  to  the  necessity  of  having  facturers  spent  $10  for  advertising  to  each  $6  spent  by 
a  connecting  link  between  the  prospect  and  the  car  if  the  the  complete  vehicle  manufacturer.  He  also  said  that  the 
advertising  was  to  be  made  of  assistance  to  the  seller.  M.A.M.A.  advertising  manager  had  found  that  too  much 
The  purpose  of  advertising  is,  of  course,  to  assist  in  sell-  of  their  advertising  was  competitive  and  their  effort  had 
ing;  that  until  the  man  responsible  for  the  advertising     been  to  turn  their  advertising  men  to  find  new  markets 


had  made  publicity  serve  this 
purpose  there  was  little 
object  in  discussing  what  the 
cost,  or  how  it  was  done.  The 
big  idea  at  present  is  to  get 
an  organization  that  would 
cash  in  on  advertising  and  the 
advertising  that  was  placed 
where  there  was  no  connect- 
ing link  between  the  maker 
and  the  prospective  owner  was 
of  little  direct  value. 

L.  B.  Dudley,  of  the  Federal 
Motor  Truck,  led  the  discus- 
sion on  the  topic  of  Special 
Problems  in  Motor  Truck  Ad- 
vertising. Dudley  also  brought 
dealers  very  strongly  into  his 
topic  and  said  that  in  his  opinion  the  advertising  man- 
agers should  be  responsible  for  the  kind  of  dealers  that 
represented  the  manufacturer.     The  question  of  dealers 
and  of  their  activities  in  behalf  of  the  company  seemed 
to  Dudley  to  be  of  vital  importance.    He  also  presented  the 
different  point  of  view  that  governs  truck  advertising  now 
from  that  of  a  few  years  ago.     Formerly  the  question  was 
where  to  spend  the  money,  but  now  the  question  has  be- 
come when  and  where  to  advertise. 

The  speaker  was  somewhat  critical  of  some  of  the  truck 
advertising,  and  pointed  out  some  technical  errors  and 
some  foolish  superlative  statements  that  could  only  do 
harm  to  the  manufacturer.  He  closed  his  remarks  with  a 
plea  for  fair  play  on  the  part  of  all  truck  advertisers  and 
invited  any  other  truck  advertiser  to  take  up  with  him  any 
criticisms  they  might  have  on  Federal  advertising.  He 
said  that  the  policy  of  the  Federal  advertising  was  to  play 
fair  with  all  competitors  and  to  make  their  advertising 
constructive  and  for  the  upbuilding  and  use  of  all  the  truck 
industry. 

Ezra  Clark,  advertising  manager  of  the  Clark  Equip- 
ment Company  and  chairman  of  the  advertising  managers' 
committee  of  the  M.A.M.A.,  was  then  invited  to  address 
the  m.eeting. 

In  describing  the  activities  of  the  M.A.M.A.  advertising 
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rather  than  attempt  to  take  each  other's  trade.  He  be- 
lieved that  much  of  the  promotion  of  the  interest  in  bus 
transportation  was  due  to  this  sort  of  advertising. 

The  speaker  said  that  a  year  ago  he  went  to  Judge  Gary 
of  the  Steel  Corporation  and  asked  him  to  serve  as  judge 
of  the  art  contest  the  subject  of  which  was  to  picture 
the  automotive  vehicle  as  transportation.  He  said  that 
Judge  Gary  replied  that  he  had  not  thought  of  the  auto- 
motive vehicle  as  transportation  and  was  much  surprised 
that  it  was  to  be  so  presented.  However,  the  Judge  con- 
sented to  act  on  this  committee  and  has  become  a  firm  con- 
vert to  the  automotive  vehicle  to  industrial  transportation. 
Clark  said  that  as  long  as  important  men  so  regarded  this 
industry  that  there  was  a  great  field  for  industrial  adver- 
tising for  the  presentation  of  the  automotive  industry 
as  a  transportation  industry  and  that  the  advertising 
men  should  always  keep  in  mind  that  they  can  pro- 
mote an  industrial  conscious  legislation,  better  relation 
with  the  railroads  and  otherwise  help  the  major  interests 
of  the  industry.  The  speaker  closed  with  the  expression 
of  a  hope  that  in  the  near 
future  a  joint  meeting  of  the 
advertising  managers  of  the 
firms  connected  with  the 
N.A.C.C.  and  M.A.M.A.  could 
be  arranged  for  the  purpose 
of  bringing  about  a  commu- 
nity of  interest. 

At  this  point  the  three 
talks  so  far  made  were 
thrown  open  to  discussion 
and  practically  every  man 
present  participated  at  one 
time  or  another.  Jordan  said 
that  the  relations  of  the  ad- 
vertising managers  to  the 
progress  of  business  had 
been  well  set  out  and  that 
he  believed  that  if  the  ad- 
vertising manager  was  not 
appreciated  by  any  concern 
that  it  was  his  own  fault; 
that  the  layout  of  an  adver- 
tising campaign  was  the 
most    serious    happening    of 

the  day  that  could  take  place  in  a  motor  vehicle  factory. 
That  an  advertising  campaign  should  mean  sales  and  ob- 
taining of  sales  meant  the  success  or  failure  of  the  com- 
pany. 

An  advertising  campaign  should  be  planned  definitely 
for  a  long  period  and  should  not  at  any  time  be  subject 
to  serious  alteration  of  method  and  that  the  money  should 
be  insured  when  the  campaign  was  undertaken.  He  said 
that  the  Jordan  policy  was  entirely  settled  at  the  factory 
and  that  the  assistance  given  to  the  dealers  in  advertising 
did  not  permit  that  the  dealers  were  to  have  any  influence 
at  bringing  about  a  change  of  policy.  Instead  of  that  the 
policy  was  sold  to  the  dealer. 

S.  R.  Swiss  of  the  Republic  Truck  reviewed  briefly  the 
dealer  situation  and  presented  the  view  that  there  was 
entirely  too  much  turnover  among  dealers  and  that  it  was 
up  to  the  advertising  and  sales  department  to  bring  about 
a  more  stable  situation  and  that  this  could  be  done  only 
by  selling  these  dealers  on  the  factory  policy  of  adver- 
tising and  sales  and  that  the  dealer  situation  would  not 
remedy  itself  until  more  were  planning  on  establishing 
dealerships  that  their  sons  might  come  into  the  business 
20  or  40  years  hence.  His  view  was  that  the  factory 
policy  should  seek  to  build  up  a  respect  and  a  value  for 
the  dealer  franchise  so  that  the  dealer  would  see  that 
it  was  much  to  his  personal  advantage   and  also  to  his 


JUDGE  GARY  of  the  U.  S.  Steel  Corporation 
was  asked  to  serve  as  judge  in  an  art  contest 
the  subject  of  which  was  "The  Automotive  Ve- 
hicle as  Transportation." 

*  *         * 

Gary  replied  that  he  had  not  thought  of  the 
automobile  as  transportation  and  was  much  sur- 
prised that  it  was  to  be  so  presented.  He  con- 
sented to  act  on  the  committee,  however,  and  is 
now  a  firm  believer  in  the  automotive  vehicle  as 
a  transportation  unit. 

*  *         * 

The  incident  shows  the  possibilities  for  indus- 
trial advertising  on  the  part  of  automotive  firms. 
"Automotive  advertising  men  can  promote  proper 
industrial  legislation,  better  relationships  between 
the  automotive  industry  and  the  railroads,  and 
otherwise  further  the  major  interests  of  the  in- 
dustry which  they  represent."  This  is  what  Ezra 
W.  Clark  told  the  N.  A.  C.  C.  advertising  man- 
agers. The  accompanying  story  relates  other 
interesting  details  of  this  meeting. 


profit  to  work  in  line  with  the  factory  policy  at  all  times. 
Cliff  Knoble  of  Liberty  brought  out  some  interesting 
statistics  by  asking  a  series  of  questions  on  the  financial 
basis  of  dealer  advertising.  His  question  brought  out  that 
Packard  was  the  only  company  reporting  that  charged  for 
catalogs  and  all  other  sales  literature.  Packard  had 
been  doing  this  for  two  years  and  has  had  no  complaints. 
Even  du'ing  the  last  few  months  when  the  dealer  inter- 
ests had  been  broadened  and  they  had  recruited  dealers 
who  had  formerly  handled  other  cars.  These  dealers  had 
not  complained  about  this  practice.  No  other  manufac- 
turer charges  for  catalogs  although  Cadillac  charges  for 
some  literature.  The  question  was  brought  out  that  prac- 
tically all  manufacturers  were  going  fifty-fifty  with  the 
distributor  on  territorial  advertising  and  that  some  of 
the  more  important  dealers  had  the  same  privilege.  Sub- 
dealers  apparently  are  restricted  to  advertising  helps  to 
one  per  cent  in  retail  sales  or  a  certain  amount  with  each 
car  that  they  sell. 

On  a  series  of  questions  asked  about  how  billing  of  deal- 
er advertising  was  arranged 
it  was  learned  that  four 
companies  have  the  local  ad- 
vertising billed  one-half  to 
the  distributor  and  one-half 
to  the  factory.  Four  others 
have  the  advertising  billed  to 
an  agency  which  in  turn  bills 
one-half  to  the  dealer.  Two 
companies  reported  that  they 
were  paying  for  the  billing 
entirely  and  then  charging 
the  dealer  one-half  of  it  on 
his  parts  account. 

J.  E.  Baird  of  the  General 
Motors  Truck  asked  why  a 
factory  should  assist  the 
dealer  in  local  advertising. 
W.  E.  Blodgett  of  the  Auto- 
car said  that  his  company 
believed  that  through  this 
policy  they  could  bring  about 
a  greater  concentration  of 
advertising  in  localities  fa- 
vorable to  sales.  Several 
speakers  said  they  believed  that  this  policy  was  mere- 
ly a  relic  of  the  days  when  no  automotive  vehicle  was 
produced  in  such  quantities  as  to  jutisfy  really  national 
advertising.  Several  expressed  the  opinion  that  this 
was  not  good  practice  and  would  eventually  be  dis- 
continued. Baird  announced  that  his  company  was  prac- 
tically ready  to  discontinue  this  practice. 

Jordan  was  next  on  the  program  to  discuss  The  Next 
Big  Selling  Punch.  He  told  that  re^antly  in  Omaha  a 
banker  had  asked  him  how  many  of  the  manufacturing 
companies  were  going  to  survive.  He  offered  to  answer 
this  question  if  the  banker  would  answer  a  question  for 
him.  This  question  was  how  many  dealers  in  Omaha  were 
on  the  banker's  preferred  list.  The  banker's  reply  was 
that  6  out  of  48  dealers  in  Omaha  were  on  this  list.  There 
are  88  manufacturing  firms  connected  with  the  X.A.C.C. 
Jordan  said  that  the  answer  was  so  obvious  then  that  he 
did  not  repeat  the  question.  Jordan's  view  is  that  dealer 
co-operation  is  going  to  decide  which  of  the  manufacturers 
will  survive. 

The  big  selling  punch  of  the  future  will  come  in  the 
selling  of  service,  according  to  the  speaker.  That  the 
manufacturer  will  find  it  necessary  to  build  up  a  dealer 
organization  so  that  he  can  give  to  the  owniers  everywhere, 
all  of  the  time,  and  service  of  transportation  that  he 
bought  with  his  car.    He  put  it  in  this  way :   "The  survival 
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of  the  manufacturer  depends  on  the  survival  of  the  dealer, 
-which  in  turn  depends  on  the  survival  of  the  owner  as  an 
owner  of  that  kind  of  car.  The  future  of  car  sales  must 
be  replacement."  Jordan  said  that  the  present  buying 
wave  would  continue  for  some  little  time  and  then  at  the 
fall  season  would  come  the  wave  of  used  car  buying  which 
should  carry  well  into  the  winter.  He  suggested  to  the 
advertising  men  that  they  try  to  put  across  this  idea. 

The  open  car  is  a  luxury  car  in  the  sense  that  it  can 
be  used  with  comfort  only  for  a  part  of  the  year.  Even 
then  it  is  necessary  to  dodge  rains,  if  the  owner  would 
be  thoroughly  comfortable  and  realize  on  his  investment. 
The  closed  car  is  an  investment  because  it  is  an  all  year 
car  and  the  owner  can  get  full  service  from  such. 

Women  and  the  Automobile  Market 

Elizabeth  Hallam  Bohn  presented  an  elaborate  analysis 
of  the  motor  car  market  from  the  viewpoint  of  a  woman. 
She  said  that  while  men  had  created  the  car  and  made  it 
a  wonderful  transportation  vehicle  the  woman's  influence 
had  socialized  the  car  and  brought  it  to  the  point  of  com- 
fort that  marked  it  to-day.  She  expressed  considerable 
surprise  that  car  manufacturers  had  not  written  ;nore 
copy  directed  to  women.  She  said  she  believed  that  book- 
lets on  motor  manners,  on  proper  fitments  for  a  car  and 
on  general  social  use  of  a  car  would  be  greatly  appreciated 
by  women. 

G.  U.  Radoye  of  Haynes  led  the  discussion  on  the  sub- 
ject of  Advertising  Used  Cars.  Radoye  presented  chiefly 
the  policy  put  into  practice  by  the  Triangle  Motors  Com- 
pany of  Chicago,  last  winter.  This  company  rebuilt  cars 
and  advertised  them  as  Trianglized  cars  and  made  con- 
siderable number  of  sales  during  that  period.  Radoye, 
also,  presented  a  series  of  advertisements  that  Haynes 
Company  had  prepared  for  the  use  of  their  dealers  in  the 
building  character  for  rebuilt  cars.  He  was  of  the  opinion, 
however,  that  classified  advertising  was  the  best  class  for 
sales. 

In  speaking  on  this  subject  Jordan  said  that  he  believed 
the  time  would  come  when  a  new  car  dealer  would  have  a 
complete  line  of  cars  in  his  sales  room  and  he  would 
describe  them  in  this  way.  He  would  present  the  current 
models  of  cars  and  say  that  this  car  is  "now  in  production 
at  our  factoty."  Then  he  would  come  to  a  car  that  had 
been  traded  in,  which  had  been  painted  and  dolled  up  and 
he  would  say  of  this  car  "this  car  was  in  production  in  our 
factory  in  1920."  Concerning  these  cars  he  would  say  to 
the  buyers  we  guarantee  all  of  these  cars  to  be  adjusted 
,and  in  proper  condition  for  use  and  we  guarantee  all  of 
them  against  any  difficulty  with  parts,  etc.  The  guarantee 
we  make  to  you  is  the  same  on  the  1920  car  as  on  the 
current  model. 

News  Items  Must  Have  Importance 

The  discussion  on  What  Automotive  Happenings  Are 
News,  was  led  by  Walter  A.  Bermingham  of  the  Chicago 
Evening  Post.  Bermingham  presented  rather  a  history  of 
how  the  automotive  news  department  had  developed  be- 
cause the  automobile  was  a  new  thing  just  as  the  radio 
is  a  new  thing  to-day.  He  said  that  he  believed  the  day 
for  promiscuous  printing  of  publicity  items  had  passed 
and  that  the  automotive  manufactur<»r  who  would  now 
obtain  publicity  must  send  out  news  of  really  important 
happenings,  or  of  important  informative  character. 

Jordan,  who  was  formerly  a  newspaper  man,  told  of 
his  own  experiences  in  visiting  newspaper  ofl[ices  and  how 
eager  he  had  found  the  newspaper  men  to  get  real  articles 
and  to  take  advantage  of  any  information  he  could  give 
them  about  the  industry  and  about  the  helpful  information 
he  could  give  them  at  show  time  to  assist  them  in  the 
write-up  of  the  show.    Jordan  asked  Jennings  to  comment 


on  this  subject  and  he  said  that  in  his  days,  as  an  auto- 
mobile editor  of  a  daily  paper  that  his  time  was  charged 
to  the  business  department  rather  than  to  the  editorial 
department  and  that  to  his  personal  knowledge  the  auto- 
motive display  rates  were  made  to  include  the  amount  of 
space  given  to  publicity,  that  the  automotive  manufac- 
turers had  never  gotten  anything  free. 

The  subject  of  motion  pictures  in  automotive  advertising 
was  introduced  by  K.  W.  Vance  of  Paige.  Vance  told  of 
the  discoveries  of  his  company  that  their  was  no  organized 
means  of  distribution.  They  had  paid  National  News 
Weekly  for  showing  a  few  feet  of  film  and  had  found  that 
the  local  theater  owner  had  cut  out  this  part  of  the  picture. 
Then  they  had  tried  to  deal  with  the  local  picture  dealers 
and  had  found  that  each  one  was  an  individual  problem. 
Later,  however,  they  have  organized  a  system  of  sending 
with  the  film  a  check  payable  to  the  local  theater  owner 
when  he  signed  the  statement  that  this  picture  had  been 
displayed.  The  dealer,  also,  served  as  a  check  on  the 
question  of  display.  Vance  expressed  the  opinion  that 
perhaps  motion  picture  advertising  was  better  than  in  the 
small  town  papers. 

G.  U.  Radoye  of  Haynes,  told  of  the  experience  of  his 
company  in  seeking  to  display  a  rather  elaborate  film.  He 
said  that  owing  to  the  un-organized  state  of  the  motion 
picture  industry  at  present  he  did  not  believe  that  a  film 
for  presentation  to  the  public  was  a  good  investment 
to-day. 

Use  of  Technical  Films 

Several  speakers  told  of  excellent  results  of  technical 
films  designed  to  be  displayed  to  technical  organizations 
and  among  their  own  dealers.  The  sentiment  seemed  to 
be  that  the  profitable  use  of  films  to-day  was  for  educa- 
tional work. 

Vance  then  had  displayed  the  Paige  film,  "Four  Links 
of  Success."  This  shows  a  dealer  who  had  lost  all  interest 
and  ambition  in  his  business  because  he  believed  that  cars 
would  not  sell.  An  example  of  business  energy  on  the 
part  of  a  factory  representative  brought  him  out  of  the 
dumps  and  started  him  on  the  road  to  prosperity.  He  told 
of  how  it  had  been  of  much  benefit  to  the  Paige  dealers 
in  general. 

The  following  factory  representatives  were  present: 

Anderson  Motor  Company,  R.  G.  Wine,  Chicago  branch  mgr.; 
Apperson  Bros.  Automobile  Co.,  C.  J.  Dwyer,  adv.  rep.;  Auto- 
car Company,  W.  E.  Blodgett,  adv.  mgr.;  Cadillac  Motor  Car 
Co.,  Verne  E.  Burnett,  adv.  mgr.;  J.  I.  Case  T.  M.  Co.,  R.  S. 
Walker,  adv.  mgr.;  Clark  Equipment  Company,  Ezra  Clark, 
adv.  mgr.;  Daniels  Motor  Co.,  H.  E.  Spoffard,  asst.  sales  mgr.; 
Dort  Motor  Car  Co.,  H.  S.  Daniels,  adv.  mgr.;  Elgin  Motor  Car 
Corporation,  A.  L.  Chambers,  adv.  mgr.;  Federal  Motor  Truck 
Company,  L.  B.  Dudley,  adv.  mgr.;  The  Gardner  Motor  Co., 
Inc.,  W.  H.  Yeldell,  sales  and  adv.  mgr.;  General  Motors  Truck 
Co.,  J.  E.  Baird,  adv.  mgr.;  The  Handley  Knight  Company, 
D.  B.  Williams,  asst.  commercial  mgr.;  Hupp  Motor  Corpora- 
tion, F.  Dickinson,  adv.  and  sales  mgr.;  International  Motor 
Company,  H.  C.  Baily,  advertising  mgr.;  R.  B.  Anderson,  H.  K. 
McCann  Co.;  CMC  Advisory  Staff,  H.  G.  Weaver;  Rleiber 
Motor  Truck  Company,  N.  B.  Burkness,  asst.  to  pres.;  Liberty 
Motor  Car  Co.,  Cliff  Knoble,  adv.  mgr.;  Lexington  Motor 
Company,  Emery  Hasten,  adv.  mgr.;  Meix;er  Motors  Co., 
W.  A.  Smith,  sales  mgr.;  Moon  Motor  Car  Company, 
N.  E.  McDarby,  adv.  mgr.;  Nordyke  &  Marmon  Company, 
H.  H.  Brooks,  sales  mgr.;  Olds  Motor  Works,  E.  J.  Shass- 
berger,  adv.  mgr.;  Packard  Motor  Car  Company,  T.  E.  Cathe- 
cart,  adv.  mgr.;  iPaige-Detroit  Motor  Car  Co.,  K.  W.  Vance, 
adv.  mgr.;  The  Fierce-Arrow  Motor  Car  Co.,  W,  M.  Baldwin, 
publicity  dept.;  Reo  Motor  Car  Company,  Clarence  E.  Eldridge, 
branch  mgr.;  Republic  Motor  Truck  Co.,  Inc.,  S.  R.  Swiss,  adv. 
mgr.;  Service  Motor  Trucks,  Rolfe  C.  Spinning,  adv. 
mgr.;  Studebaker  Corp.  of  America,  W.  E.  Betts,  adv.  mgr.; 
Ward  Motor  Vehicle  Company,  Edgar  Parker,  adv.  mgr.;  The 
White  Company,  W.  H.  Newton,  adv.  mgr. 
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Can  Factory  Rebuilding  of  Trucks 

Be  Made  a  Success? 

Practical  application  of  this  policy  by  the  Autocar  Company 
proves  that  it  can.  Trading-in  of  used  trucks  limited  to  own 
product.  Used  truck  sales  placed  on  sound  business  basis. 
Plan  may  not  be  applicable  under  other  conditions. 

By  Philip  H.  Smith 


MANUFACTURERS  and  dealers  both  are  against  the 
practice  of  factory  reconditioning  of  motor  vehicles 
and  the  policy  of  trading  in  old  trucks.  This  fact 
was  brought  out  in  the  answers  to  the  questionnaire  sent 
to  members  of  the  industry  by  the  N.  A.  C.  C.  and 
N.  A.  D.  A.  a  few  months  ago. 

Factory  reconditioning  has  not  been  customary  practice, 
hence  there  have  been  no  difficulties  attached  to  it.  Trad- 
ing in  old  trucks  has  been  a 
bugbear  for  the  industry  and 
still  is,  consequently  any  time 
that  these  two  problems  have 
been  tackled  with  even  partial 
success,  it  awakens  interest  as 
to  how  it  was  done. 

The  Autocar  Company  of 
Ardmore,  Pa.,  has,  for  over 
twelve  years,  employed  the 
policy  of  factory  rebuilding 
and  has  limited  trading  to  its 
own  product.  The  two  prob- 
lems have  thus  been  handled. 

In  permitting  trading  in  of 
its  own  product  a  maximum 
allowance  has  been  set  by  the 
factory  and  the  policy  of  sell- 
ing almost  entirely  through 
its  own  branches  enables  this 
plan  to  be  carried  out  strictly. 

If  a  truck  can  be  put  in  first- 

class    condition    by    a    slight 
overhauling,  the  work  is  done 

at  the  branches  and  the  vehicle  is  sold  as  a  reconditioned 
truck.  But  if  it  needs  more  than  a  slight  overhaul  it  is 
sent  back  to  the  factory,  where  a  separate  plant  is  main- 
tained which  does  nothing  but  rebuilding. 

On  reaching  the  factory  the  truck  is  immediately  torn 
down  and  each  part  is  carefully  inspected.  Those  parts 
which  by  their  very  nature  are  non-wearing,  and  are  in 
good  condition,  are  placed  in  a  used-part  stock  room  to  be 
drawn  on  later.  Other  parts  which  do  not  pass  inspection 
are  scrapped.  In  rebuilding,  no  attempt  is  made  to  treat 
the  trucks  individually;  they  lose  their  identity  when  torn 
doym  and  the  process  of  rebuilding  draws  from  the  used- 
part  stock  room  and  from  new  stock  wherever  necessary. 

After  repainting,  a  rebuilt  truck  carries  a  new  truck 
guarantee.  Any  new  features  or  change  in  construction 
which  has  appeared  since  the  truck  was  produced  are 
incorporated  in  rebuilding  so  that  it  is  strictly  up  to  date. 
This  is,  of  course,  possible  for  the  Autocar  Co.  to  do,  as 


Jl/T ANUFACTURERS  can  render  material 
J.  rj.  assistance  to  their  selling  organizations, 
whether  branches  or  distributors,  by  a  com- 
plete understanding  and  recognition  of  the 
inter-relationship  between  the  new  and  used 
product  in  the  field  of  marketing. 

The  market  for  trucks  cannot  be  divided; 
conditions  which  affect  the  market  for  new 
trucks  likewise  affect  that  for  used  trucks. 
This  demands  that  the  sale  of  v^ed  trucks 
proceed  steadily  lest  any  hindrance  to  this  flow 
retard  the  sale  of  the  new  product. 

This  article  shows  how  one  manufacturer 
has  met  the  problem  of  the  used  truck.  No 
division  is  made  in  the  market  and  due  em- 
phasis is  placed  on  the  necessity  for  consider- 
ing the  used  trucks  on  hand  in  connection  ivith 
new  truck  sales. 


they  are  manufacturers  of  the  parts  of  their  own  product. 
The  deciding  factors  as  to   whether  a  truck  shall  be 
rebuilt  at  the  factory  or  reconditioned  at  the  branch  is  the 
mechanical  condition  of  the  truck. 

The  factory  charges  the  branches  a  flat  rate  for  rebuild- 
ing. A  branch  must  sell  a  rebuilt  truck  for  every  truck 
that  it  turns  in  to  the  factory;  in  other  words,  the 
branches  must  sell  their  trade-ins  just  as  if  they  had  never 

been  rebuilt.  Rebuilt  trucks 
are  sold  for  very  nearly  as 
much  as  the  new  product. 

Of  particular  interest  is  the 
fact  that  the  number   of  re- 
built or  reconditioned  trucks 
(they  must  be  one  or  the  other 
for  no  truck  is  allowed  to  be 
I         sold  "As  Is")  on  hand  at  any 
,         branch  is  taken  into  account 
I         when  selling  the  branch  new 
trucks.     As  this  would   indi- 
cate, new  and  used  trucks  are 
!         not  separated  in  sales,  but  are 
considered  as  one  department. 
I         At  the  factorj'  they  are  seg- 
regated.       Branches      have 
two    departments — sales    and 
service. 
I  There  are  several  vital  ad- 

vantages  accruing  from   fac- 

tory  rebuilding  and  the  policy 

of  only  trading  in  their  own 
product.     Some  of  these  are: 

1.  Avoiding  a  large  used-truck  inventory  of  unknown 
realizable  value. 

2.  Better  used-truck  sales  through  a  knowledge  of  the 
market  for  their  own  product. 

3.  Reputation  of  the  product  not  endangered  by  other 
makes  of  used  trucks. 

4.  Ability  to  turn  used  trucks  into  a  profit. 
Undoubtedly  the  policy  of  refusing  to  trade  in  trucJcs 

of  other  than  their  own  manufacture  has  a  decided  effect 
in  limiting  the  volume  of  business  which  can  be  secured. 
It  is  doubtful  w^hether  this  policy  could  be  maintained 
unless  there  were  a  large  number  of  owners  to  sell  to. 

The  greatest  benefit  bestowed  is  that  used  trucks  are 
handled  on  a  sound  business  basis  and  are  not  an  unknown 
quantity.  It  also  shows  a  recognition  of  the  inter-relation 
of  new  and  used-truck  sales.  Instead  of  this  end  of  the 
business  serving  as  a  continual  leak  for  profits,  it  is  trans- 
formed into  a  source  of  revenue. 
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Potential  Car  Sales  in  South  Africa 

Estimated  at  60,000 

Market  expanding  rapidly.  Farmers  becoming  interested  in  auto- 
motive equipment.  One  car  for  every  fifty  white  persons.  High 
dealer  discount  made  necessary  by  local  conditions.  Margin  be- 
tween American  domestic  and  South  African  price  is  great. 

By  Perry  J.  Stevenson* 


AMERICAN  manufacturers  will  find  an  increasing 
number  of  prospective  buyers  of  motor  vehicles  in 
South  Africa  for  some  years  to  come.  Fears  w^ere 
often  expressed  during  1920,  especially  when  imports  were 
running  into  large  figures,  that  the  market  was  danger- 
ously near  the  saturation  point  and  that  future  sales  would 
only  be  for  replacements.  Investigation  shows  that  there 
is  a  wide  margin  between  the  present  number  of  cars  in 
use  and  the  potential  market  for  the  latter. 

The  Union  of  South  Africa,  comprising  the  Transvaal, 
Orange  Free  State,  Cape  Col- 
ony and  Natal,  imported  24,265 
motor  vehicles  during  the  last 
five  years,  1917-1921  inclusive. 
Making  allowances  for  cars  re- 
exported and  those  held  in 
bond,  it  appears  that  the  auto- 
mobile trade  has,  in  the  past 
five  years,  sold  on  the  average 
of  4536  passenger  cars,  375 
chassis  and  135  trucks,  or  a 
grand  total  of  5046  motor  ve- 
hicles per  year.  Taking  these 
figures  and  the  census  of  1920, 
when  there  were  25,084  motor 
vehicles  in  the  Union,  it  is  esti- 
mated that  there  are  now  ap-      

proximately  32,000  in  operation. 

On  the  basis  of  white  population,  South  Africa  is  the 
largest  car  market  per  capita  in  ths  world  with  the  ex- 
ception of  the  United  States,  Canada  and  New  Zealand. 
One  in  every  50  white  persons  owns  a  car  in  South  Africa, 
as  compared  to  one  in  68  in  Australia,  one  in  96  in  Great 
Britain,  one  in  152  in  France,  one  in  230  in  Belgium  and 
one  in  1050  in  Dutch  East  Indies. 

Local  farmers  are  becoming  more  and  more  progressive 
and  are  adopting  labor  saving  devices  of  all  kinds.  As  the 
cost  of  labor  rises  and  the  supply  becomes  less  abundant, 
the  tendency  toward  the  use  of  cars  and  trucks  will  stead- 
ily increase.  The  Union  comprises  81,014  farms  averag- 
ing 1130  morgen  each   (a  morgen  equals  2260  acres). 

If  the  South  African  ratio  of  cars  on  farms  could  be 
brought  up  to  only  one-third  that  in  the  United  States, 
where  one-third  of  the  cars  are  on  farms,  or  58i/3  cars  to 
every  100  farms,   there  would  be  16,290  passenger  cars 

•U.  S.  Trade  Commissioner,  Johannesburg.  Printed  through  the 
co-operation  of  Automotive  Division,  Bureau  of  Foreign  and  Domestic 
Commerce. 


ON  the  basis  of  white  population,  South 
Africa  is  the  largest  car  market  per 
capita  in  the  world  with  exception  of  the 
United  States,  Canada  and  New  Zealand. 

South  African  farms  ofifer  a  vast  potential 
market  for  automotive  equipment  which  will 
be  realized  when  information  regarding 
operating  costs  is  known  more  generally. 

Lower  prices  will  expand  the  market 
hence  American  manufacturers  should  assist 
in  reducing  South  African  prices,  which  vary 
from  200  to  320  per  cent  above  the  American 
equivalent. 


used  by  farmers  alone,  not  to  mention  motor  trucks. 
In  addition  to  the  potential  buyers  on  farms  there  are 
in  the  cities  some  42,500  possible  purchasers  of  motor 
vehicles  with  salaries  ranging  from  £400  to  £1,000  per 
year.  A  large  percentage  of  the  17,000  motorcycle  owners 
may  graduate  into  the  car  owning  class.  In  addition,  it 
is  estimated  that  the  increase  in  population,  amounting 
to  11.5  per  cent  in  the  period  of  1911-1921,  will  add  in  the 
next  few  years  another  3500  to  the  present  number  of 
motorists,  especially  so,  as  according  to  reports  from  the 

High  Commissioner  for  South 

Africa  in  London,  most  of  the 

present  immigrants  are  well 
supplied  with  capital.  The 
Asiatic  population"  of  164,000 
also  includes  a  number  of  pas- 
senger car  owners. 

Replacements  will  be  a  large 
factor  in  estimating  the  pos- 
sible sales  of  the  next  five 
years.  Allowing  the  liberal 
period  of  eight  years  as  the 
life  of  the  average  car,  it  is 
estimated  that  the  replace- 
ments will  soon  number  over 
4000    per    year.      At    present, 

while  most  of  the  cars  are  still 

new,     replacements     will    per- 
haps only  number  2000  to  2500  per  year. 

Motor  Transportation  Needed 

The  use  of  motor  vehicles  for  city  and  farm  transporta- 
tion offers  by  far  the  greatest  possibilities.  Although  the 
imports  of  motor  trucks  have  fallen  far  behind  those  of 
passenger  cars,  due  to  the  lack  of  intelligent  figuring  on 
costs  and  unsatisfactory  roads,  motor  transportation  will 
in  time  come  to  take  a  more  important  position. 

Lack  of  adequate  transport  facilities  at  reasonable  rates 
has  probably  been  the  chief  cause  for  the  slow  economic 
development  of  the  Union.  It  is  reported  that  at  present 
the  South  African  Railways  are  giving  considerable 
thought  to  the  problem  of  using  motor  transportation  as 
feeders  to  the  main  traffic  in  place  of  expensive  branch 
lines.  In  the  event  that  private  initiative  does  not  get 
there  first,  it  is  highly  probable  that  the  railroads  will 
do  so. 

It  has  been  suggested  that  the  South  African  Motor 
Traders'  Association  should  appoint  a  committee  to  study 
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the  problem  of  how  to  increase  motor  haulage  and  should 
report  its  findings  to  the  Association  for  the  benefit  of 
all  its  members.  The  scientific  study  of  this  problem  and 
the  gathering  of  accurate  data  on  the  comparative  costs 
of  oxen,  rail  and  motor  transport,  would  be  a  valuable 
contribution  which  the  Association  could  make. 

At  the  present  time  there  is  too  great  a  margin  be- 
tween car  prices  in  South  Africa  and  those  in  effect  in 
the  United  States.  The  South  African  price  is,  in  some 
cases,  over  200  per  cent,  and  even  as  high  as  320  per  cent 
above  the  American  equivalent.  At  the  present  rate  of 
exchange,  American  cars  might  reasonably  be  sold  in 
South  Africa  at  100  per  cent  above  the  sterling  equiva- 
lent of  the  retail  price  in  the  United  States. 

A  car  that  sells  in  the  United  States  for  about  £200, 


at  the  present  rate  of  exchange  can  be  landed  at  Johan- 
nesburg for  £300  after  paying  duty  and  railway  charges. 
The  dealer  should  sell  for  £400  to  make  a  fair  profit. 

A  profi,,  of  331/3  per  cent  may  seem  high  to  American 
manufacturers,  but  local  conditions  demand  it  to  keep  a 
dealer  from  becoming  insolvent.  The  capital  investment 
is  higher,  due  to  high  building  costs,  overhead  and  a 
higher  interest  rate  in  an  undeveloped  country.  The  great 
distance  from  the  source  of  supplies  necessitates  larger 
stocks,  and  repair  work  is  all  done  on  a  credit  basis  ac- 
cording to  British  custom.  An  important  factor  is  the 
small  turnover  where  business  is  so  highly  competitive. 

Stocks  of  cars  on  hand  havo  been  radically  reduced, 
business  is  once  again  satisfactory,  and  prospects  are  that 
imports  from  the  United  States  will  be  normal  in  1922. 
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Research  Develops  Electrical  Equipment  to  Meet  Variable 

Operating  Conditions 


By  A.  M.  Dudley* 


i 


IT  is  fundamental  that  any  passenger  car  or  truck,  to 
render  the  maximum  service,  must  be  capable  of  meet- 
ing a  wide  range  of  operating  conditions.  In  addition  to 
the  actual  working  schedule  of  hours'  time,  load  carried 
and  miles  covered,  questions  of  climate,  temperature, 
topography,  road  conditions  and  personal  equation  of  driv- 
ers introduce  an  almost  limitless  number  of  variables. 

The  electrical  equipment  used  for  cranking  the  engine, 
igniting  the  charge  and  for  lighting  and  signalling  pur- 
poses shares  with  the  complete  job  the  difficulties  in  meet- 
ing this  wide  range  of  conditions.  A  third  brush  gen- 
erator set  for  an  output  which  covers  a  wide  average  of 
applications  may  overcharge  in  Texas  and  undercharge  in 
Minnesota  under  what  seem  to  be  identical  conditions. 

The  study  of  these  divergent  results  and  the  experi- 
mental work  with  new  combinations  and  new  principles 
forms  the  basis  of  extensive  research  work  which  is  being 
continually  carried  on  by  leading  manufacturers  of  elec- 
trical  equipment   for   automobiles. 

Some  of  these  problems  of  general  interest  are: 

1.  In  the  attempt  to  produce  a  universally  durable  and 
noiseless  timing  gear  for  motor  car  engines: 

a.  The  general  timing  gear  problem.  This  covers 
the  manufacture  in  quantity  of  a  quiet,  durable  operat- 
ing gear  to  a  fine  degree  of  accuracy  and  also  holding 
the  crank  case  or  gear  supports  to  a  degree  of  accuracy 
which  will  prevent  the  necessity  for  selecting  and  match- 
ing up  sets  or  trains  of  gears  for  a  particular  engine. 
It  includes  also  a  consideration  of  the  entire  engine 
design  with  a  view  to  eliminating  hollow  or  sounding 
board  construction  of  parts  adjacent  to  timing  gears 
which  will  magnify  the  natural  noise  or  carry  it  to 
other  parts  of  the  chassis  where  it  is  more  plainly 
noticed.     These  results  to  be  secured  at  minimum  cost. 

b.  The  mechanical  requirements  of  such  a  gear  in- 
volve: Machining  accuracy  required  in  gears  themselves; 
variations  caused  by  inaccuracies  of  macnining  in  engine 
parts;  wearing  qualities  of  gear  material;  sound  deaden- 
ing qualities  of  gear  material;  study  of  vibrations  set 
up  by  engine  operation ;  study  of  natural  period  of  vibra- 
tion in  the  gear  itself;  machining  qualities  of  gear  ma- 
terial such  as  taking  accurate  finish,  reasonable  wear 
on  cutting  tool,  absence  of  brittleness  tending  to  chip- 
ping; coefficient  of  expansion  under  heat  of  the  gear 
material,  must  compensate  for  expansion  of  gear  center 
distances  on  the  engine  so  that  gears  run  quietly,  both 
cold  and  hot. 


•Mgr.,  Auto.  Eng'ing  Dcpt.,  Westinghouse  Electric  &  Mfg.  Co. 


2.  In  the  study  of  third  brush  current  regulation  of 
generators  and  their  action  coupled  with  storage  batteries: 

a.  Effect  of  brush  contact  on  commutator  of  main 
and  third  brushes  as  affecting  current  regulation. 

b.  Various  elements  entering  into  the   shape  of  the. 
current — R.  P.  M.  regulation  curve  and  the  effect  upon 

batteries  of  various  shapes  of  this  curve. 

c.  Effect  of  commutator  expansion  on  brush  contact 
and  current  regulation. 

d.  Instantaneous  shape  of  magnetic  field  at  different 
outputs  and  speeds,  as  shown  by  oscillograms.  The 
effect  of  this  shape  upon  performance  and  noise,  and 
how  it  may  be  changed. 

e.  Relative  desirability  of  various  methods  of  elimi- 
nating magnetic  noise. 

f.  Analysis  of  separate  sources  of  losses  in  genera- 
tor and  effect  upon  heating  and  performance  of  redis- 
tributing these  losses. 

g.  Effect  upon  heating  and  regulation  of  short  cir- 
cuited currents  under  the  main  and  third  brushes. 

h.  Requirements  of  different  passenger  car  and  truck 
applications  as  affected  by  climate  and  other  condi- 
tions outside  the  vehicle  design. 

3.  In  study  of  specinl  applications  of  battery  ignition: 

a.  Effect  on  combustion  of  using  more  than  one  spark 
plug. 

b.  Degree  of  synchronizing  necessary  with  more  than 
one  spark  studied  by  oscillograms  and  indicator  cards 
at  different  speeds  and  loads. 

c.  Effect  of  variation  of  battery  potential  on  ignition 
performance. 

d.  Effect  of  battery  performance  on  ignition  when 
using  batteries  of  different  capacities  under  same  car 
conditions. 

e.  What  is  a  "fat"  spark  and  how  best  produced. 

f.  New  uses  for  oscillograph  and  indicator  in  study- 
ing comparative  ignition  performancec.. 

4.  In  the  study  of  electro  static  condensers : 

a.  Relative  advantages  of  different  forms  of  con- 
densers, e.  g.  stacked,  rolled,  molded,  etc. 

b.  Material  studies,  paper,  wax,  mica,  foils,  etc. 

c.  Process  studies,  such  as  impregnation,  molding, 
winding,  soldering,  connecting. 

d.  "Shape"  studies — cylindrical,  rectangular,  "Kid- 
ney," etc. 

e.  Dielectric  studies— materials,  creepage  distances, 
distribution  of  strain,  etc. 

The  solution  of  problems  as  indicated  above  involves 
not  alone  the  elements  directly  concerned,  but  invention  of 
new  tools  or  new  applications  of  old  tools  and  methods. 
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Why  Navy  Recommends  Completion  of  ZR-1 


FROM  a  design  point  of  view  ZR-1  does  not  resemble 
ZR-2,  and  the  basis  of  design  of  ZR-1  has  practi- 
cally no  relation  to  ZR-2.  The  basis  of  design  of  ZR-1 
is  taken  from  information  obtained  from  German  rigid 
airships  thoroughly  tested  and  successfully  flown. 

The  National  Advisory  Committee  for  Aeronautics  has 
appointed  a  special  committee  of  engineers  to  make  a 
complete  study  of  the  plans  and  specifications  for  the 
ZR-1.  This  action  has  been  taken  upon  the  request  of 
the  Chief  of  Bureau  of  Aeronautics  and  was  done  with 
the  idea  of  getting  a  final  check  from  the  best  engineer- 
ing talent  available  in  this  country.  This  action  was 
also  taken  as  an  answer  to  the  criticism  in  the  British 
press  when  the  ZR-2  disaster  was  being  discussed. 

So  far  as  the  design  and 
construction  of  the  ZR-1 
are  concerned,  the  best  in- 
formation available  has 
been  obtained  and  due  con- 
sideration has  been  given 
to  the  experience  in  Ger- 
many, Great  Britain, 
France  and  Italy. 

The  British  have  tempo- 
rarily ceased  lighter-than- 
air  construction,  but  nego- 
tiations are  still  under  way 

to  turn  over  all  their  equipment  to  a  very  powerful  finan- 
cial combination  made  up  of  Vickers  &  Co.,  Ltd.,  and 
the  Shell  Oil  Company.  If  these  negotiations  go  through, 
or  if  the  major  part  of  these  negotiations  are  consum- 
mated, there  is  no  doubt  but  that  the  lighter-than-air 
game  in  Great  Britain  will  not  only  not  be  abandoned 
but  will  be  developed  as  rapidly  as  practicable. 

The  statement  of  paragraph  4  with  regard  to  German 
opinion  is  certainly  based  on  misinformation.  Commer- 
cial enterprises  now  being  promoted  for  two  overseas 
passenger  services  are  based  e:.ciusively  on  rigid  air- 
ships of  greater  sizes  than  were  ever  attempted  during 
the  war.  This  is  on  the  ground  that  commercially  only 
the  very  large  ships  are  economical  as  carriers.  As  a 
matter  of  fact,  the  Germans  possess  at  the  present  time 
designs  of  airships  very  much  larger  than  the  ZR-1. 
ZR-1  has  a  ca'pacity  of  2,000,000  cubic  feet,  while  the 
Zeppelins  L-70,  71,  72,  L-57  and  L-59  had  a  capacity  of 
2,420,000  and  ZR-2  had  a  capacity  of  2,  ^50,000  cubic  feet. 
It  is  definitely  known  that  designs  of  cirships  of  4,000,- 
000  cubic  feet  exist  in  Great  Britain  and  in  Geflnany. 
It  is  also  pretty  definitely  known  that  designs  of  airships 
up  to  10,000,000  cubic  feet  are  in  existence. 

So  far  as  the  operations  of  lighter-than-air  craft  are 
concerned,  it  is  believed  that  this  matter  will  be  satis- 
factorily solved  by  the  time  the  ZR-1  is  completed.  Cer- 
tain experience  has  already  been  gained  by  handling 
smaller  ships.  Some  of  our  personnel  have  already  re- 
ceived instructions  in  operating  large  rigids,  and  addi- 


The  Bureau  of  Aeronautics,  Navy  Department, 
has  requested  that  we  publish  the  accompanying 
comments  concerning  our  editorial  in  the  issue  of 
May  11,  1922,  entitled  "Can  Airship  Builders  Walk 
Before  They  Creep?"  We,  of  course,  desire  to  give 
both  sides  of  the  argument  and  are  therefore 
pleased  to  record  the  point  of  view  taken  by  the 
Navy  on  this  important  subject. — Editor. 


tional  instructions  will  have  been  received  by  our  per- 
sonnel by  the  time  that  ZR-1  is  finished.  Arrangements 
are  being  made  for  the  instruction  of  the  American  crew 
by  soma  of  the  most  experienced  and  expert  rigid  air- 
ship people  in  Europe. 

The  bureau  thoroughly  appreciates  the  fact  that  it  is 
essential  to  insure  safety  of  operation  in  handling  rigid 
airships,  but  it  is  strongly  of  the  opinion  that  the  con- 
struction of  ZR-1  should  be  proceeded  with  in  order  that 
proper  development  of  the  lighter-than-air  art  may  go 
hand  in  hand  with  the  development  of  the  heavier-than- 
air  art.  It  is  the  earnest  desire  of  the  bureau  to  take 
advantage  of  experience  gained  by  other  nations  and  by 
the  United   States,  and  each  step   in  the   development, 

design  and  construction  of 
ZR-1  has  been  given  care- 
ful and  mature  considera- 
tion in  order  that  errors 
made  heretofore  may  be 
avoided  in  the  case  of  ZR-1. 
Pioneering  in  any  art  or 
science  involves  the  expen- 
diture of  brains  and  energy 
and  a  certain  amount  of 
risk,  but  the  bureau  is  firm- 
ly of  the  opinion  that  the 
construction  of  ZR-1  should 
be  continued  and  expedited  in  every  practicable  way.  The 
fleet  requires  a  long  range  scout  and  the  rigid  airship  is 
the  only  answer. 


Grease  vs.  Oil  as  a  Lubricant 

Editor,  Automotive  Industries  : 

With  your  permission  I  would  like  to  discuss  in  a  brief 
way  Mr.  J.  Henly  Frier,  Jr.'s  Forum  letter  on  the  relative 
merits  of  grease  and  oil  as  a  chassis  lubricant.  This  letter 
appeared  in  Automotive  Industries  for  Feb.  23,  1922. 

The  problem  of  chassis  lubrication  is  a  tremendously 
complicated  one,  involving  all  sorts  of  considerations  of 
design,  maintenance,  manufacturing  expense,  owner's 
preference,  and  a  hundred  and  one  other  things  not  appar- 
ent to  the  casual  observer. 

Chassis  lubrication  as  now  practiced  is  far  from  being 
perfectly  satisfactory,  regardless  of  whether  either  grease 
or  oil  is  used  as  the  lubricant.  The  average  chassis  as  it 
is  now  built  demands  both  oil  and  grease,  if  it  is  to  ap- 
proach a  condition  of  proper  lubrication.  In  other  words, 
there  are  places  on  the  chassis  where  oil  is  the  proper 
lubricant,  and  others  where  grease  is  the  proper  lubricant. 

If  this  is  true,  how  idle  it  is  to  make  the  broad  state- 
ment that  grease  is  the  best  chassis  lubricant,  as  is  done 
in  paragraph  six  of  the  article  in  question. 

It  is  necessary  to  get  down  to  details  and  consider  each 
bearing  or  group  of  bearings  by  itself  before  any  conclu- 
sion can  be  reached  as  to  the  proper  lubricant,  and  then 
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a  decision  can  only  be  reached  on  the  particular  bearing 
or  group  of  bearings  considered,  and  not  on  all  the  bear- 
ings in  the  chassis. 

A  good  part  of  the  discussion  I  have  seen  centers  around 
the  steering  spindles,  tie  rod  bolts  and  shackle  bolts,  prob- 
ably because  they  are  the  worst  bearings  to  lubricate 
properly.  For  the  purposes  of  this  article  I  will  confine 
myself  to  consideration  of  this  group  of  bearings. 

This  group  of  bearings  has  one  peculiarity  which  has 
apparently  completely  escaped  the  attention  of  Mr.  Frier, 
i.  e.  none  of  the  bolts  or  pins  ever  make  a  complete  revo- 
lution in  their  bearing. 

I  submit  that  it  is  a  practical  impossibility  to  completely 
coat  the  inside  of  a  bearing  of  this  character  with  any 
semi-solid  lubricant  introduced  through  a  hole  in  the  side 
of  the  bolt,  unless  at  some  time  the  bolt  or  pin  makes  a 
complete  revolution  in  its  bearing,  remembering  that  the 
ends  of  the  bearing  are  open  for  the  escape  of  the  lubricant. 
The  fact  that  the  lubricant  may  be  introduced  at  the 
point  of  load,  as  in  the  case  of  a  shackle  bolt,  does  not 
necessarily  mean  that  all  of  the  wearing  surface  is  cov- 
ered. The  actual  surface  covered  is  likely  to  be  merely  a 
spot  directly  over  the  oil  hole  in  the  side  of  the  bolt,  or 
if  the  pressure  in  the  gun  is  high  enough,  the  surface 
covered  is  a  streak  reaching  to  the  nearest  point  of  relief. 
There  is  no  reason  to  expect  the  grease  to  seek  out  all  the 
wearing  surface ;  in  fact,  it  is  quite  apparent  that  nothing 
of  the  kind  will  happen. 

The  comparatively  slight  oscillation  of  the  bolt  in  its 
bearing  will,  of  course,  help  in  some  degree  to  distribute 
the  grease.  That  anything  but  a  complete  job  is  done  is 
amply  testified  to  by  the  collection  of  worn  grease  bolts 
that  can  be  found  in  any  repair  shop. 

Suppose  we  admit,  for  the  sake  of  argument,  that  each 
time  a  shackle  bolt  is  lubricated  by  grease  under  pressure, 
that  the  wearing  surface  is  completely  covered,  it  cer- 
tainly does'  not  follow  that  the  opposite  or'  unloaded  side 
of  the  bolt  is  completely  covered.  It  must  be  remembered 
that  the  bearing  is  open  at  both  ends  to  permit  free  escape 
of  lubricant,  and  that  the  bolt  oscillates  through  only  a 
few  degrees.  These  conditions  operate  to  make  the  chances 
of  complete  distribution  of  lubricant  on  the  slack  or  un- 
loaded side  of  the  bolt  very  remote. 

If  the  unloaded  side  of  the  bolt  is  not  covered,  or  only 
partially  covered  with  lubricant,  it  is  free  to  rust  and  col- 
lect road  grit  which  eventually  works  up  to  the  bearing 
surface  and  acts  as  an  abrasive. 

'T^URNING  to  the  steering  spindles,  it  is  interesting  to 
*  note  that  a  good  many  manufacturers  use  some  kind  of 
an  oil  cup  in  this  place,  even  though  they  may  use  grease 
on  their  shackle  bolts.  If  grease  is  a  perfect  lubricant, 
why  do  they  go  to  the  trouble  and  expense  of  providing 
for  the  use  of  two  kinds  of  lubricant  on  their  chassis? 
I  believe  they  have  found  out  by  experience  that  it  is  a 
practical  impossibility  to  properly  lubricate  the  long  steer- 
ing spindle  bolt  with  grease,  especially  in  cold  weather. 
The  stiff  steering  of  a  car  with  dry  spindle  bolts  is  very 
disagreeable,  if  not  positively  dangerous,  and  a  way  had 
to  be  found  to  keep  the  spindles  lubricated. 

Mr.  Frier  quotes  from  Mr.  John  Rome  Battle's  book  on 
Industrial  Oil  Engineering.  I  find  nothing  to  indicate 
that  Mr.  Battle  is  a  recognized  authority  on  lubrication 
in  general,  or  on  chassis  lubrication  in  particular.  I  be- 
lieve his  book  antedates  the  active  period  of  chassis  lubri- 
cation by  several  years.  In  fact,  the  very  title  of  the  book 
would  indicate  that  Mr.  Battle  did  not  have  chassis  lubri- 
cation in  mind  when  he  wrote  it. 

I  cannot  see  how  this  quotation  has  any  particular  bear- 
ing on  the  subject  of  modern  chassis  lubrication. 


Whether  Mr.  Battle's  seemingly  rather  extraordinary 
reasoning  on  the  subject  of  grease  lubrication  agrees  with 
that  of  the  best  modern  authorities  on  the  subject  or  not, 
I  think  it  is  almost  certain  that  Mr.  Battle  had  no  idea  of 
extending  his  theory  to  the  oscillating  bearings  of  an  auto- 
mobile chassis.  It  seems  more  likely  he  had  in  mind  the 
heavy,  slow,  revolving  journals  of  certain  industrial  ma- 
chinery. If  Mr.  Battle  had  contended  with  the  problem 
of  forcing  grease  into  one  side  of  the  bearing  he  had  in 
mind,  knowing  that  the  shaft  would  never  make  a  complete 
revolution,  I  am  of  the  opinion  that  his  choice  of  a  lubri- 
cant would  have  been  different.  He  would,  I  imagine, 
have  been  forced  to  use  oil,  probably  not  an  excessively 
heavy  oil  either. 


T  F  the  exact  service  expected  of  a  lubricant  is  left  out, 
^  and  all  that  went  before  or  after  is  to  be  omitted,  it 
would  seem  easy  to  select  quotations  from  a  number  of 
authors  to  bear  out  nearly  any  statement  one  chose  to  make. 

In  the  absence  of  the  specific  service  which  is  expected 
from  the  lubricant,  only  the  broadest  treatment  of  the 
subject  can  be  helpful,  and  any  quotations  should  be 
chosen  accordingly. 

Mr.  Charles  E.  Carpenter,  president  of  the  E.  F.  Hough- 
ton Co.  and  an  authority  recognized  by  all  lubrication 
engineers,  says:  "That  lubricant  is  the  most  economical 
which  possesses  the  greatest  fluidity  consistent  with  the 
use  to  which  it  is  to  be  put."  This  quotation  means  some- 
thing; it  applies  to  all  lubricating  problems,  chassis  lubri- 
cation among  the  rest.  He  also  says:  "The  great  diffi- 
culty with  grease  is  when  the  bearing  is  subjected  to 
shock,  the  grease  does  not  cushion  like  an  oil;  the  oil  will 
resist,  slide  away  gradually  and  then  dart  back  to  the 
point  from  which  it  has  been  squeezed." 

This  exactly  describes  the  conditions  present  in  the  auto- 
mobile shackle  and  shows  why  an  oil  must  render  better 
service  in  bearings  of  this  character  than  grease  can. 

Mr.  Frier  mentions  the  dirty  appearance  of  a  chassis 
lubricated  with  oil.  I  think  he  meant  over-lubricated,  as 
it  is  entirely  possible  to  so  lubricate  a  chassis  with  oil  that 
no  objectionable  amount  of  oil  will  appear  outside  the 
bearing,  even  with  the  common  designs  of  shackles,  in 
most  cases  not  particularly  designed  for  retaining  oil. 

It  is,  of  course,  a  matter  of  personal  choice  as  to  whether 
one  prefers  to  see  a  certain  amount  of  oil  outside  the 
shackle  and  be  sure  nf  good  lubrication  of  the  bearing, 
or  to  see  a  certain  amount  of  grease  outside  the  shackle 
and  not  be  sure  of  even  partial  lubrication  of  the  bearing. 

Mr.  Frier  speaks  of  the  impossibility  of  dirt  entering 
the  bearing,  if  the  grease  is  introduced  through  a  fitting 
having  a  ball  valve  closure.  I  submit  that  it  is  extremely 
probable  that  dirt  enters  every  time  a  bearing  is  lubri- 
cated by  grease  under  pressure  through  such  a  fitting. 

It  is  a  practical  commercial  impossibility  to  construct 
a  fitting  of  this  description  without  its  having  a  shallow 
groove  around  the  ball  where  it  projects  through  the  end 
of  the  fitting.  This  groove  remains  full  of  road  dirt,  no 
matter  how  much  wiping  off  is  done,  and  must  pass  into 
the  bearing  with  the  grease.  As  far  as  the  cap  sometimes 
supplied  with  such  fittings  is  concerned,  no  unattached  cap 
stays  around  the  chassis  long  enough  to  help  much. 

Mr.  Frier  also  speaks  of  the  pleasing  appearance  of 
these  fittings.  This  is,  of  course,  another  matter  of  taste. 
I  consider  that  they  look  well  enough,  if  you  can  see  them ; 
they  are  so  small  and  are  generally  so  covered  with  mud 
or  dust  as  not  to  be  very  conspicuous.  Whatever  one's 
taste  may  be  on  this  point  has  no  bearing  on  the  choice 
of  a  chassis  lubricant.  C.  A.  Bacon, 

Chief  Engineer,  Bowen  Products  Corp. 
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Employers  Must  Originate  Improve- 
ments in  Labor  Situation 

Unions  too  young  to  extend  platform  beyond  immediate  demands. 
British  co-operative  societies  and  their  possible  counterpart  here. 
The  character,  habits  and  interests  of  labor  must  be  studied. 

By  Harry  Tipper 


SOMETIME  ago,  in  Automotive  Industries,  reference 
was  made  to  the  work  which  has  been  done  in  Great 
Britain  in  the  experiment  of  guild  operations  which, 
in  effect,  amount  to  copartnership  among  various  organ- 
izations of  workmen  for  the  direct  operation  of  business 
with  their  own  capital  and  for  themselves.  These  experi- 
ments are  being  continued  and  extended  in  Great  Britain. 
Of  course,  the  ground  was  prepared  by  the  operations  of 
the  co-operative  societies  which  were  started  as  trading 
societies  only,  but  which  developed  into  manufacturing, 
shipping,  warehousing,  and  other  activities. 

Co-operative  societies,  before  the  war,  were  doing  a 
business  of  approximately  $600,000,000  a  year,  and  they 
had  been  built  up  entirely  by 

the  workers   with  their   own 

capital  and  their  own  manage- 
ment. The  operations  of  these 
co-operative  societies  did  not 
differ  very  materially  from 
the  operations  of  the  ordinary 
business  except  that  a  portion 
of  the  profits  has  turned  over 
to  the  workers  as  a  dividend 
wages,    the    rest    of    the 


UNION  power  in  the  United  States  is  not 
strong  enough  to  demand  the  considera- 
tion that  the  labor  party  receives  in  Great 
Britain.  Any  necessary  changes  in' the  char- 
acter of  industrial  organization  for  the  pur- 
pose of  limiting  or  eliminating  the  difficulties 
and  interruptions  must  come  out  of  the  manu- 
facturer's larger  consideration  of  the  matter 
and  his  willingness  to  experiment  for  the  pur- 
pose of  improvement. 

The  machinery  of  the  union  organization  is 
sufficiently  weak  and  the  number  of  unorgan- 
ized workers  sufficiently  large  to  enable  the 
manufacturer  to  bring  into  play  the  ideas  of 
an  organized  industrial  communit!^,  organ- 
ized for  the  purpose  of,  and  around  the  object 
of,  the  common  production  of  those  people 
who  are  engaged  in  that  particular  concern. 


on 

profits  being  divided  between 

a  dividend  on  purchases  and 

a   dividend   upon  the   capital 

invested. 

Another  difference  between 
these  and  other  business   in- 
stitutions lies  in  the  fact  that 
the  stock  in  these  co-operative 
societies  is  owned  by  the  cus- 
tomers and  there  is  an  active 
interest  from  the  customer's 
standpoint  in  all  the  consider- 
ations of  the  co-operative  so- 
ciety work.    In  other  respects  they  are  very  much  like  the 
ordinary  business.     The  volume  of  trade  handled  in  pro- 
portion to  the  number  of  people  employed  is  not  startling 
and  does  not  reflect  any  great  increase  in  the  efficiency  of 
the  work.    The  percentage  of  profit  is  not  low — in  fact,  it 
averages  probably  somewhat  higher  than  the  percentage 
of  other  business  concerns  in  the  same  field.    Neither  does 
the  share  reserved  for  the  dividend  on  wages  stand  out  as 
notably  larger  than  the  share  offered  in  some  of  the  profit 
sharing  schemes  adopted  by  other  business  concerns. 

Probably  the  most  advanced  of  all  these  producing  asso- 
ciations of  workers  is  the  building  guild  in  respect  to 
which  we  published  some  few  particulars  some  time  ago. 
The  London  Times  states  that  the  capital  invested  in  these     upon  the  absence  of  strikes  in  the  co-operative  associations 


producing  associations  is  something  over  a  million  pounds 
and  is  turned  over  about  three  or  four  times  a  year  with 
a  net  profit  of  25  per  cent.  The  growth  of  these  organ- 
izations as  they  have  flourished  in  Great  Britain  has  not 
made  any  change  in  the  general  method  of  doing  business. 
Their  operations  are  similar  to  those  of  any  other  indus- 
trial concern.  Their  methods  of  payment  are  similar,  and 
their  reserve  of  profit  is  not  less.  The  important  feature 
lies  in  the  ability  shown  by  a  homogeneous  people,  through 
the  machinery  of  their  associations,  to  engage  in  business 
co-operatively,  to  continue  over  a  period  of  years,  and  to 
progress  at  least  in  as  large  a  proportion  as  other  concerns. 
Co-operative  societies  have  been  started  from  time  to 

time  in  this  country.  They 
have  not  attempted  anything 
more  than  a  trading  control 
and  they  have  not  been  either 
large  or  very  successful. 

The  above  illustrates  very 
definitely  the  difference  be- 
tween the  position  and  the  in- 
terest of  the  workers  in  Great 
Britain  and  those  in  a  similar 
position  in  this  country.  The 
workers  in  Great  Britain  have 
been  accustomed  to  working 
in  the  same  place  and  living 
in  the  same  place  for  several 
generations.  By  position  and 
long  development  of  associ- 
ation, their  machinery  of 
organization  is  very  complete 
and  the  individual  takes  a 
keen  interest  in  all  matters 
developed  through  the  associ- 
ation. This  long  experience 
in  association  work  has  also 
placed  the  emphasis  upon  the  practical  side  of  association 
development. 

Some  business  men  and  publicists  in  Great  Britain  are 
inclined  to  see  in  these  co-operative  associations  a  way  out 
of  the  continual  stoppages,  disagreements  and  difficulties 
concerning  the  ordinary  business  institution  in  that  coun- 
try. The  complexities  of  the  labor  union  divisions  and  the 
difficulties  of  maintaining  a  reasonable  peace  with  all  the 
different  unions  at  any  one  time  lead  in  that  country  to  a 
very  serious  discussion  of  the  possibilities  of  co-operative 
producing  associations  similar  to  the  guilds  already 
formed. 

These  discussions  have  laid  a  great  deal  of  emphasis 
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of  business,  the  steadiness  of  the  employment  and  the 
relief  from  the  other  hindrances  continually  disturbing  the 
productive  work  of  the  ordinary  business  institutions. 

In  this  country  we  have  no  homogeneous  population  of 
workers.  The  working  populg,tion  is  composed  of  many 
races  with  different  conditions  and  associations  and  with 
different  habits  of  approach  to  any  question.  There  is  no 
common  political  viewpoint,  and  the  average  worker  does 
not  take  much  interest  in  the  collective  actions  of  the 
associations  of  which  he  may  be  a  member.  Any  co- 
operative associations  for  production  which  might  start  in 
this  country  would  be  unlikely  to  have  any  success  in  the 
immediate  future  because  of  these  differences  in  the  con- 
ditions. However,  the  success  of  the  guilds  on  the  other 
side  is  likely  to  have  some  effect  upon  the  thinking  of  the 
labor  leaders  in  this  country  and  the  development  of  their 
active  platforms.  Something  of  this  sort  is  indicated  by 
the  continuance  of  the  propaganda  by  railroad  unions  in 
regard  to  the  operation  of  railroads,  and  the  more  recent 
statements  of  the  leaders  of  the  mine  workers  in  regard 
to  the  operations  of  the  coal  mines. 

Aside  from  this  reflex  upon  the  platforms  and  ideas  of 
the  labor  leaders  in  this  country,  the  co-operative  move- 
ments in  Great  Britain  carry  no  especial  significance  in 
themselves.  They  are  interesting  from  the  indications 
they  give  as  to  the  ideas  of  the  workers  when  they  are 
engaged  in  business  for  themselves  as  collective  organ- 
izations. It  is  evident  from  an  examination  of  their  opera- 
tions that  workers  in  Great  Britain  are  interested.     .     .     . 

1.  In  continuance  of  employment 

2.  In  the  maintenance  of  the  union  methods,  and 

3.  In  a  voice  in  the  affairs  of  the  producing  unit. 


These  demands  are  not  excessive  and  they  have  been  ad- 
mitted by  the  organization  of  individual  concerns  in  Great 
Britain  and  in  the  United  States.  In  the  United  States, 
the  different  conditions  make  it  necessary  for  the  manu- 
facturer to  introduce  many  changes  in  the  business  organ- 
ization, and  it  is  not  likely  that  the  unions  will  be  suffi- 
ciently powerful  or  the  interest  of  the  individual  workers 
sufficiently  keen  to  extend  the  platform  of  the  union  leaders 
much  beyond  the  actual  requirements  in  hand.  It  is  ob- 
vious that  union  power  is  not  yet  sufficient  in  the  United 
States  to  demand  the  consideration  the  labor  party  receives 
in  Great  Britain,  and  the  present  tendency  makes  it  quite 
as  obvious  that  any  necessary  changes  in  the  character  of 
industrial  organization  for  the  purpose  of  limiting  or 
eliminating  the  difficulties  and  interruptions  must  come 
out  of  the  manufacturer's  larger  consideration  of  the 
matter  and  his  willingness  to  experiment  for  the  purpose 
of  improvement. 

'T'HE  interest  occasioned  by  the  building  trade  guilds 
*^  and  other  newly  formed  producing  associations  in 
Great  Britain  is  largely  due  to  the  fact  that  trade  union 
machinery  has  been  sufficiently  complete  for  so  long  that 
neither  the  manufacturer  nor  the  laborer  can  consider  the 
industrial  organization  without  the  presence  of  these  ele- 
ments. 

In  the  United  States,  on  the  other  hand,  the  machinery 
of  the  union  organization  is  sufficiently  weak  and  the  num- 
ber of  unorganized  workers  sufficiently  large  to  enable  the 
manufacturer  to  bring  into  play  the  ideas  of  an  organized 
industrial  community,  organized  for  the  purposes  of,  and 
around  the  object  of,  the  common  production  of  those  peo- 
ple who  are  engaged  in  that  particular  concern. 


A  New  Self-Aligning  Single-Plate  Clutch 


ANEW  single-plate  clutch  designed  primarily  with  a 
view  to  securing  a  uniform  pressure  over  the  faces 
of  the  driven  member  is  being  placed  on  the  market  by 
Baker  Brothers. 

The  design  is  attributed  to  Charles  B.  Rose,  who  states 
"that,  in  his  experience  with  some  other  single-plate 
clutches,  he  has  found  a  lack  of  uniform  pressure  re- 
sulting in  slipping  and  consequent  rapid  wear,  and  that 
this  fault  develops  frequently  due  to  a  lack  of  sufficient 
accuracy  in  the  machining  of  the  parts  which  bear 
against  the  friction  members  or  to  uneven  adjustment 
of  the  parts  through  which  the  thrust  of  the  engaging 
springs  is  transmitted  to  the  friction  disks.  Perfect 
alignment  of  driving  and  driven  members  is  rendered 
more  difficult  due  to  the  fact  that  the  flywheel  face, 
which  is  usually  one  of  the  bearing  surfaces,  and  the  face 
of  other  members,  which  should  be  precisely  parallel  to 
it,  are  frequently  made  by  different  manufacturers,  so 
that  proper  alignment  is  not  always  secured. 

In  the  new  clutch,  as  shown  in  the  accompanying  cut, 
the  pressure  plate  has  a  part-spherical  surface  against 
which  bears  a  second  member  with  a  similar  or  mating 
■surface,  forming,  in  effect,  a  ball  and  socket  joint,  the 
purpose  of  which  is  to  take  care  of  any  lack  of  align- 
ment and  thus  give  a  uniform  bearing  on  the  friction 
surfaces.  The  male  member  of  the  ball  joint  carries 
multiplying  levers  through  which  the  pressure  of  the 
single  volute  spring  is  transmitted.  The  outer  end  of 
these  drop-forged  levers  bear  against  self-locking  ad- 
justing screws  which,  because  of  the  ball  joint,  are  said 
not  to  require  close  adjustment. 


Sectional  view  of  Baker 
single-plate    clutch 


Another  feature  of  interest 
is  the  special  means  provided 
to  separate  the  pressure  plate 
from  the  friction  disks  when 
the  clutch  is  disengaged.  This 
is  accomplished  by  springs 
seating  in  the  cups  under  the 
heads  of  the  bolts  which  are 
screwed  into  the  pressure 
plate  and  project  throujh  the 
cover  plate. 

It     is     worthy     of 
note  that  the   disen- 
gaging sleeve  has  no 
bearing  whatever 
upon     the     clutch 
shaft,  with  which  it 
does  not  come  in  con- 
tact.    This  construc- 
tion avoids  the  bush- 
ing   and    consequent  need  for 
lubrication   at  this  point  and 
makes  it  necessary  to  use  but 
one    ball    bearing   as   against 
two  required  in  some  other  de- 
signs.    The  throw-out  bearing 
is  of  the  radial  thrust  type. 

Steel  stampings  are  largely 
used  in  the  construction  of  the 
clutch,  which  is  carefully  bal- 
anced and  assembled. 
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A  Railroad  Official  Speaks 

THE  attitu(ie  of  railway  officials  toward  co-opera- 
tion with  highway  transport  is  widely  divergent, 
ranging  all  the  way  from  direct  opposition  to  active 
support.  No  attitude  seems  particularly  characteris- 
tic of  any  part  of  the  country. 

Truck  manufacturers  will  be  interested  in  the 
statements  of  one  railroad  official  who  may  be  consid- 
ered as  one  of  those  who  favor  co-operation.  He 
believes  that: 

"The  justifiable  business  for  the  motor  truck  is 
limited  to  a  distance  of  fifty  miles  from  a  terminus. 
Longer  runs  in  competition  with  the  railroads  are  not 
profitable  if  costs  are  accurately  figured  and  allow- 
ance made  for  depreciation. 

The  attitude  of  truck  manufacturers  and  operators 
is  one  of  taking  away  business  from  the  railroad 
rather  than  co-operating  with  the  latter  to  secure  the 
business  which  is  rightfully  theirs. 

Motor  trucks  cannot  make  long  hauls  of  valuable 
merchandise  at  a  lower  cost  than  the  railroads  if  they 


carry  the  requisite  insurance. 

In  large  cities  much  of  the  trucking  is  done  by 
former  teamsters  who  do  not  understand  the  neces- 
sity for  depreciation  allowance." 

This  ofticial  thinks  that  truck  manufacturers 
should  foster  a  spirit  of  sound  business  in  making 
sales  and  should  disseminate  the  principles  of  sound 
operating  cost  keeping. 

In  his  opinion,  economic  laws  will  eventually  work 
around  to  bring  a  more  profitable  arrangement  be- 
tween railroads  and  highway  transport,  but  mean- 
while manufacturers  can  do  much  to  mitigate  some 
of  the  existing  evils. 

S.  A.  E.  Meeting  Program         | 

IN  making  up  the  program  for  the  semi-annual  % 
meetings  of  the  S.  A.  E.,  the  Meetings  Committee 
seems  to  have  two  objects  in  view,  namely  (1),  to 
present  something  of  special  interest  to  all  of  the 
different  branches  of  the  industry,  and  (2)  to  cover 
particularly  any  recent  trends  and  developments. 
Ever  since  the  war,  aircraft  has  occupied  a  prominent 
place  in  the  deliberations  of  the  society,  and  the  pro- 
gram of  the  present  meeting  is  no  exception,  contain- 
ing as  it  does  three  papers  on  aeronautic  subjects.  In 
spite  of  the  handicaps  under  which  the  aircraft  in- 
dustry is  laboring,  there  is  still  much  research  work 
going  on  and  much  constructive  thinking  being  done 
in  this  field,  much  of  it  in  the  Engineering  Division 
of  the  Air  Service.  Some  of  the  best  research  talent 
of  the  country  is  connected  with  aircraft  develop- 
ment, and  there  are  so  many  aspects  to  the  problem 
of  aerial  transportation  that  material  on  this  gen- 
eral subject  seems  never  to  be  lacking. 

There  is  a  passenger  car  session  and  a  commercial 
vehicle  (motorbus)  session,  so  that  engineers  in  both 
of  the  great  branches  of  motor  vehicle  engineering 
stand  a  good  chance  of  learning  something  of  practi- 
cal value  to  them. 

The  two  sessions  which  mark  relatively  new  de- 
velopments in  the  industry  are  the  Motorbus  Session 
and  the  Research  Session.  Two  years  ago  the  society 
began  to  pay  attention  to  the  motorbus  at  its  general 
meetings,  but  some  of  the  earlier  papers  dealt  rather 
with  the  commercial  and  organization  phases  of  the 
motorbus  industry  than  with  its  technical  aspects. 
Recently  there  has  been  a  great  extension  of  the  use 
of  motorbuses,  especially  in  country  and  suburban 
districts,  and  many  firms  in  the  truck  branch  of  the 
industry  have  begun  to  interest  themselves  in  it, 
hence  it  is  quite  timely  that  the  engineering  require- 
ments in  motorbuses  should  have  some  light  throw^n 
upon  them  at  an  S.  A.  E.  meeting. 

Since  the  society  has  actively  undertaken  to  pro- 
mote research  work  and  has  made  a  sizable  appropri- 
ation for  the  purpose,  the  membership  naturally 
wants  to  know  what  has  been  accomplished  so  far 
and  what  are  the  plans  for  the  future.  A  report  of 
this  phase  of  the  society's  activities  is  being  made  by 
Dr.  Dickinson,  who  is  in  charge  of  this  work.  There 
are  also  being  presented  at  this  session  two  papers 
by  members  of  the  staff  of  the  Bureau  of  Standards, 
and  the  titles  of  these  papers  as  well  as  the  outline 
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of  Dr.  Dickinson's  report  emphasize  the  fact  that  a 
very  large  proportion  of  the  automotive  research  now 
under  way  has  to  do  with  the  properties  of  engine 
fuels  and  methods  of  their  use. 

For  the  final  session,  devoted  to  fuels  and  engines, 
some  of  the  best  papers  of  the  meeting  are  scheduled. 
The  subjects  of  these  papers,  moreover,  are  of  the 
most  general  interest  of  any  presented  at  the  meeting. 

On  the  whole  the  program  is  one  of  diversified  in- 
terests, and  that  high  expectations  are  attached  to  it 
by  the  membership  is  shown  by  the  number  to  which 
the  registrations  had  attained  just  before  the  opening 
of  the  meeting,  which,  considering  conditions  in  the 
industry  during  the  past  year  and  the  distance  to  the 
meeting  place  from  most  of  the  large  centers  of  the 
industry,  is  larger  than  might  have  been  expected. 

Experience  in  Bus  Design  and 

leration 


Op( 


THOSE  who  are  engaged  in  or  contemplate  enter- 
ing the  field  of  bus  manufacture  will  do  well  to 
heed  the  sound  advice  given  in  the  paper  by  G.  A. 
Green,  of  the  Fifth  Avenue  Coach  Co.,  which  appears 
on  another  page  of  this  issue.  Some  engineers  will 
not  agree  in  all  of  the  conclusions  arrived  at,  but  con- 
cerning fundamentals  there  will  be  little  disagree- 
ment. Aside  from  the  London  General  Omnibus  Co., 
in  whose  service  Green  secured  his  early  experience, 
and  the  company  with  which  he  is  now  connected, 
there  are  but  few  concerns  of  prominence  which  build 
as  well  as  operate  their  own  buses.  The  consequent 
close  co-operation  between  user  and  producer  has 
therefore  seldom  been  attained  elsewhere,  and  it  is 
partly  for  this  reason  that  the  article  in  question  is 
worthy  of  such  close  study. 

A  wholly  suitable  bus  chassis  must  be  designed  for 
the  purpose  of  carrying  passengers  safely  and  com- 
fortably. The  problem  is  not  satisfactorily  solved  by 
simply  applying  a  body  with  seats  to  existing  chassis 
designed  primarily  for  use  as  trucks,  and  those  who 
follow  this  practice  inevitably  do  so  at  the  risk  of 
securing  dissatisfied  customers.  No  sound  business 
can  be  built  upon  such  a  basis. 

Aside  from  the  matter  of  safety,  which  should  be 
the  prime  consideration  in  the  design  of  any  vehicle, 
that  of  dependability,  or  freedom  from  trouble  and 
unnecessary  delays  for  adjustments  and  repairs,  is 
perhaps  of  greatest  importance ;  but  this  characteris- 
tic is  of  small  consequence  if  the  vehicle  remains  so 
uncomfortable  to  ride  in  that  possible  patrons  avoid 
rather  than  seek  its  use.  In  this  connection,  the 
comfort  of  the  driver  must  not  be  forgotten,  for  aside 
from  any  humane  reasons  pertaining  to  the  driver 
himself,  the  safety  of  the  passengers  is  involved.  A 
fatigued  driver,  as  Green  points  out,  is  much  more 
likely  to  make  mistakes  which  result  in  accidents  than 
one  whose  energies  are  conserved  by  providing  a 
comfortable  seat,  easily  operated  controls  and  a  re- 
sponsive vehicle. 

Ability  to  accelerate  and  decelerate  smoothly  as 
well  as  quickly  are  qualities  which  now  depend  too 
much  in  many  cases  upon  the  skill  of  the  operator. 


There  is  room  for  considerable  improvement  in  brake 
design,  while  the  characteristics  of  even  the  best  of 
conventional  internal  combustion  engines  are  far 
from  ideal.  The  steam  engine,  because  of  its  high 
torque  and  smooth,  steady  pulling  characteristics, 
and  the  fact  that  its  use  makes  it  possible  to  eliminate 
the  conventional  clutch  and  gearset,  has  still  great 
promise  for  application  in  bus  as  well  as  in  other 
vehicular  work,  especially  where  frequent  starts  and 
stops  are  involved.  Highly  successful  steam  buses 
have  been  operated  for  many  years  in  London  and 
their  possible  development  here  in  the  near  future 
should  not  be  overlooked. 

Incomes  and  Automobiles 

THE  recent  publication  of  1921  income  tax  returns 
in  the  daily  press  may  bring  out  another  crop  of 
"saturation  point"  discussions  in  connection  with 
automobiles  and  trucks.     'Twas  ever  thus. 

We  hasten  to  reiterate  our  thoughts  on  the  subject, 
in  the  hope  that  priority  of  expressions  may  bring 
added  emphasis. 

The  total  number  of  automobiles  operated  in  the 
United  States  is  related  to  the  income  tax  returns 
only  in  a  very  indirect  way.  Automobiles  and  trucks 
are  primarily  a  form  of  transportation.  They  will 
continue  to  be  sold  in  increasing  quantities  until  the 
transportation  needs  of  the  American  people  have 
been  entirely  met.  Only  when  this  point  has  been 
reached,  will  the  car  market  become  entirely  a  re- 
placement market. 

A  good  proportion  of  the  passenger  cars  operated 
in  this  country  to-day  are  used  solely  for  business  or 
utility  purposes.  They  are  not  dependent  upon  the 
income  tax  returns  of  any  individual.  They  are,  in 
fact,  responsible  for  producing  income.  Take  them 
away  and  the  income  tax  returns  would  fall. 

In  the  class  are  all  taxicabs,  jitneys,  omnibuses  and 
other  passenger  cars  for  hire.  Cars  operated  by 
salesmen,  by  industrial  plants  for  the  efficient  trans- 
portation of  executives,  doctors'  cars  and  others  are 
used  entirely  for  utility  purposes,  and  consequently 
become  a  factor  in  providing  income  rather  than  in 
expending  income. 

Nearly  every  one  of  the  10,000,000  cars  in  the 
United  States  is  used  partly  for  business  or  utility 
purposes.  Every  car,  therefore,  is  to  some  extent  a 
provider  of  income — or  a  reducei  of  expense  in  time 
or  money — which  is  much  the  same  thing. 

These  facts  appear  clearly  to  the  careful  student 
of  automobile  production  and  operation.  They  show 
clearly  the  utter  fallacy  of  discussing  a  m\i:hical  satu- 
ration point  on  the  basis  of  income  tax  returns. 

Automobile  sales  and  operation  depend  upon  man\^ 
factors,  each  of  which  exerts  a  certain  proportionate 
influence.  No  accurate  estimate  can  be  made  of  fu- 
ture automotive  development  by  reasoning  simply 
about  one  of  these  factors.  All  of  them  must  be  con- 
sidered and  correlated.  Income  tax  returns  probably 
do  not  affect  automobile  sales  any  more  than  auto- 
mobile sales  affect  income  tax  returns.  Saturation 
point  discussions  on  this  basis,  therefore,  are  some- 
thing like  arguing  in  a  circle. 
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By  JAMES   DALTON 

NEW  YORK,  June  20— All  passen- 
ger car  plants  still  are  operating  at 
full  speed  and  truck  factories  are 
steadily  increasing  their  output.  Many- 
companies,  especially  those  which 
might  be  placed  in  the  middle  class  in 
volume  of  production,  claim  to  have 
on  hand  sufficient  orders  to  keep  them 
going  at  the  present  pace  from  one  to 
three  months.  Makers  of  several  of 
the  more  popular  lines  are  far  behind 
on  deliveries. 

Reports  from  the  South  and  from 
the  centers  of  the  great  agricultural 
districts,  are  all  to  the  effect  that 
much  automotive  equipment  will  be 
purchased  by  planters  and  farmers  as 
soon  as  the  harvests  are  well  under 
way.  The  South  promises  to  be  a  par- 
ticularly good  market  in  the  fall. 
Sales  of  tractors  and  other  agricul- 
tural machinery  also  are  steadily 
mounting.  The  leading  interest  in 
the  low  priced  tractor  field  is  unable 
to  keep  pace  with  orders. 

The  Northwest  may  be  taken  as 
typical  of  these  sections.  Sales  of 
motor  vehicles  in  May  broke  all  rec- 
ords, but  with  the  beginning  of  June 
there  was  something  of  a  recession  in 
demand.  This  is  expected  to  continue 
until  the  harvests.  There  is  every 
reason  to  believe  that  it  then  will  re- 
vert to  the  level  of  May. 

Output  Not  Likely  to  Equal  May 

Indications  are  that  June  will  be  an- 
other month  in  which  production  will 
pass  the  200,000  mark  but  the  total 
promises  to  be  slightly  less  than  in 
May  when  it  was  252,000.  It  irj  im- 
probable that  volume  of  output  can  be 
continued. 

Production  still  is  handicapped 
somewhat  by  a  shortage  of  the  raw 
materials  from  which  parts  are  made. 
This  is  the  result  of  caution  in  order- 
ing on  the  part  of  manufacturers  who 
are  reluctant  to  accumulate  inven- 
tories in  excess  of  the  orders  actually 
on  their  books.  The  industry  as  a 
whole  still  is  proceeding  cautiously. 

Several  more  mergers,  both  of 
truck  and  passenger  car  makers,  are 
in  the  air  and  formal  announcement 
of  some  of  them  probably  will  be  made 
in  the  near  future.  None  of  the  more 
prominent  companies  is  included  in 
the  merger  reports. 


Business  in  Brief 

NEW  YORK,  June  19— No  back- 
ward steps  have  been  taken  either 
by  trade  or  industry,  although  the 
approach  of  midsummer  usually 
brings  some  lessening  of  activities 
in  certain  primary  lines. 

Trade  reports — retail,  mail  order 
and  crops — are  cheerful,  especial- 
ly in  the  North,  West  and  East. 

Building  apparently  is  as  active 
as  ever,  with  scarcity  of  unskilled 
help  and  high  wages  for  skilled 
mechanics. 

The  strength  of  manufactured 
textiles  in  primary  lines  has  become 
more  marked,  with  cotton  goods 
showing  most  aggressiveness,  but 
with  another  increase  in  worsted 
prices  announced  by  the  mills. 

Shoe  manufacturing  is  gaining 
in  eastern  centers  with  wage  set- 
tlements being  made,  and  leather 
is  in  better  demand. 

A  notable  feature  in  the  iron  and 
steel  industry  is  a  reduction  of  50 
cents  a  ton  in  iron  ore  prices,  which 
are  now  at  about  the  1917  level. 
Steel  mill  deliveries  are  still  fall- 
ing behind,  although  plants  are  op- 
erating from  75  per  cent  to  80  per 
cent  of  full  capacity. 

Railroad  traffic  continues  to  gain 
in  the  West  in  spite  of  the  coal 
strike. 

Movement  of  wheat  in  the  South- 
west continues  surprisingly  large, 
and  it  is  evident  farmers  had  more 
than  was  generally  supposed. 

Stocks  are  active  but  weak,  bonds 
irregular,  money  easier  and  for- 
eign exchanges  heavy. 

Bank  clearings  for  the  week  end- 
ing June  15  were  $6,919,710,000,  a 
loss  of  5.2  per  cent  from  the  pre- 
vious week,  but  a  gain  of  4.3  per 
cent  over  the  same  week  last  year. 

The  oniy  menacing  clouds  on  the 
horizon  are  those  caused  by  labor 
difficulties.  The  coal  strike  has  con- 
tinued so  long  that  it  threatens  next 
winter's  supply,  and  a  rail  strike 
in  protest  against  wage  reductions 
appears  to  be  a  real  menace.  The 
two  together  would  have  a  disas- 
trous effect. 


Analyze  Territories 
for  Balance  of  Year 


Numerous  producers  already  are 
making  plans  for  the  introduction  of 
new  models  in  the  early  fall,  but  few 
of  them  propose  radical  departures. 
Most  of  the  changes  will  be  in  the 
nature  of  refinements.  Chief  atten- 
tion in  this  respect  is  being  given  to 
closed  models.  Demand  for  closed 
cars  is  expected  to  be  stronger  this 
fall  than  it  ever  has  been  before  be- 
cause of  the  sharp  price  reductions 
which  have  brought  them  more  nearly 
into  line  with  the  cost  to  the  consumer 
of  phaetons  and  roadsters. 


Distributors  and  Dealers  Estimat- 
ing Sales  Possibilities  at  Re- 
quest of  Companies 

NEW  YORK,  June  19— Most  companies 
in  the  motor  car  field  will  follow  a  con- 
servative policy  for  the  remainder  of  the 
year.  Several  of  them  already  have  asked 
their  distributors  and  dealers  to  make 
careful  estimates  of  the  sales  possibilities 
in  their  territories  for  the  last  half,  and 
tentative  schedules  will  be  based  largely 
on  these  predictions. 

The  larger  dealers  have  been  requested 
to  make  careful  analyses  of  the  pres- 
ent and  prospective  general  conditions 
in  their  territories  with  full  allowance  for 
the  effect  they  probably  wall  have  on  the 
sale  of  motor  vehicles.  They  have  been 
asked,  however,  to  take  into  account  the 
fact  that  the  sales  to  farmers  probably 
will  be  larger  than  they  have  been  in 
the  past  two  years,  and  that  the  general 
improvement  m  industrial  and  trade  con- 
ditions has  resulted  in  a  sharp  increase 
of  purchasing  power  generally.  Another 
factor  which  will  be  considered  will  be 
the  probable  market  for  closed  cars  the 
coming  fall. 

The  last  six  months  of  the  year  never 
have  been  as  good  as  the  first  six  for  the 
sale  of  automobiles,  and  it  is  the  general 
expectation  that  the  same  situation  will 
prevail  in  1922.  Most  manufacturers  ex- 
pect a  seasonal  decline  in  sales  in  the 
cities  beginning  in  July,  but  they  be- 
lieve this  falling  off  will  be  balanced 
in  part  by  the  strong  farm  market. 

Shipments  Exceed  May 

When  the  production  figures  for  May 
were  announced,  it  was  felt  that  there 
was  little  probability  of  June  making  so 
good  a  showing,  but,  contrary  to  expecta- 
tions, shipments  for  the  first  week  of 
June  were  larger  than  for  the  first  week 
of  May. 

Almost  without  exception  manufactur- 
ers will  continue  to  buy  supplies  cau- 
tiously, and  there  is  no  disposition  to 
make  definite  commitments  for  more  than 
60  days  in  advance  of  current  needs,  and 
the  greater  part  of  the  business  will  be 
placed  on  a  30  day  basis  or  even  less. 

Credit  conditions  generally  are  highly 
satisfactory,  and  most  manufacturers  are 
discounting  their  bills  to  parts  makers. 


STEVENS  ASSETS  SCALED  DOWN 

SPRINGFIELD,  MASS.,  June  20— The 
investigation  of  Harry  G.  Fisk  and  PYank 
H.  Shaw,  receivers  for  Stevens-Duryea, 
Inc.,  is  said  to  be  nearing  completion. 
Assets  of  the  concern,  which  were  esti- 
mated at  more  than  $4,000,000  are  said 
to  have  been  scaled  down  somewhat, 
while  the  liabilities,  given  as  exceeding 
$1,000,000,  are  said  to  have  shown  up 
as  somewhat  larger.  Early  develop- 
ments in  the  proceedings   are  expected. 
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Court  Coiifirms  Sale 
of  Elizabeth  Plant 


No    Opposition    to    Purchase 
Durant  Takes  Steps  Prepar- 
atory to  Occupying  It 


NEW  YORK,  June  20— Sale  of  the 
Elizabeth,  N.  J.,  plant  of  the  Willys 
Corp,  to  Durant  Motors,  Inc.,  for  $5,525,- 
000  was  confirmed  by  Judge  Bodine  in 
Federal  Court  at  Trenton  yesterday. 
There  was  no  opposition. 

Durant  and  his  engineers  made  a  thor- 
ough inspection  of  the  factory  to-day  as 
a  preliminary  to  the  installation  of  the 
necessary  machinery  for  assembling  the 
new  Star.  When  the  plant  is  in  full 
operation  it  will  be  possible  to  produce 
the  Star  at  the  rate  of  550  a  day,  thereby 
bringing  the  total  productive  capacity  of 
the  Durant  divisional  plants  up  to  332,500 
a  year. 

To  Organize  Subsidiary 

Steps  will  be  taken  at  once  to  incor- 
porate the  Durant  Motor  Co.  of  New 
Jersey,  but  the  capitalization  has  not 
been  determined.  This  subsidiary  will 
operate  the  Elizabeth  plant  under  the 
direction  of  F.  W.  Hohensee,  chief  engi- 
neer for  the  Durant  plants  at  Long 
Island  City,  Lansing  and  Toronto.  Pro- 
duction of  the  Star  will  begin  at  the 
earliest  possible  date  and  it  is  expected 
quantity  production  will  be  started  with- 
in sixty  days.  Production  of  the  Durant 
four  will  be  continued  at  Long  Island 
City. 

A  continuous  flow  of  parts  to  the  Star 
factory  now  is  assured,  but  the  supply 
will  not  be  as  large  as  could  be  desired 
for  some  time  to  come.  Several  freight 
carloads  of  materials  now  are  on  the 
factory  sidings  ready  to  be  unloaded. 
The  Continental  Motors  Corp.  has  given 
assurance  that  it  will  be  able  to  deliver 
6500  motors  in  June  and  from  7500  to 
8500  in  July.  The  output  obviously  will 
be  governed  by  the  supply  by  engines. 

Skeleton  Organization  Exists 

A  skeleton  organization  to  operate  the 
plant  was  formed  at  Long  Island  City 
some  time  ago,  and  no  skilled  workers 
will  be  taken  on  at  Elizabeth  under  any 
circumstances  before  next  spring.  Prob- 
ably a  year  will  elapse  before  any  un- 
skilled men  will  be  required.  The  Durant 
organization  now  is  such  that  it  will  not 
be  necessary  to  engage  any  additional 
executives.  This  announcement  is  made 
by  Durant  Motors  because  of  the  large 
number  of  applications  received. 

Distribution  plans  for  the  Star  have 
not  been  completed,  but  Durant  has  sum- 
moned to  this  city  about  twenty  dealers 
who  will  be  offered  district  managerships. 
The  organization  for  the  first  year  prob- 
ably will  not  exceed  twenty  distributors 
who  will  be  given  large  territories.  They 
will  appoint  their  own  dealers.  It  is  ex- 
pected that  under  the  Durant  contract 
distribtors  will  be  supplied  with  the  Star 


Efficiency  and  Economy  of  Operation,  Chief  Factor 

In  Car  Building 

By    F.    L.   KLINGENSMITH 

Preptdent  of  the  Gray  Motor  Corp. 

DETROIT,  June   19. 

PRESENT  automobile  registration  figures  in  the  United  States  establish  a 
market  for  at  least  two  million  cars  a  year.  This  is  based  on  an  average 
life  of  five  to  six  years  a  car,  and  does  not  take  into  consideration  normal  in- 
creases occasioned  by  growth  of  population  or  other  causes. 

There  will  be  fluctuations  in  this  demand  of  say  ten  per  cent  a  year  at 
times,  induced  by  poor  business  conditions  and  unexpected  developments,  but 
the  depressions  of  one  year  will  be  made  up  in  the  next.  We  are  witnessing 
now  the  catching  up  of  the  automobile  with  its  normal  market  after  two  years' 
depression. 

As  registered  now  there  are  from  five  to  six  million  cars  in  the  lowest 
price  field.  This  means  that  there  will  be  an  average  yearly  business  of  one 
million  cars  in  this  field,  providing  there  is  only  normal  de\iation  from  one 
price  field  to  another.  Aside  from  this  assured  market,  the  low  priced  field 
undoubtedly  will  continue  to  be  most  favored  by  the  ingress  of  new  buyers. 

For  three  years  now  the  farmer  has  not  bought  a  thing  as  compared  to 
the  buying  formerly  existing  in  this  market.  The  latter  part  of  this  year  and 
next  he  is  going  to  buy  the  things  he  has  been  compelled  to  do  without.  Auto- 
mobiles, trucks  and  power  machinery  are  prime  requisites  to  the  farmer  to- 
day and  it  is  almost  certain  that  the  buying  from  this  source,  combined  with 
normal  buying  in  other  fields,  will  make  business  in  the  fall  and  next  year  of 
major  proportions. 

To  keep  the  automobile  industry  thriving  it  is  incumbent  on  the  manufac- 
turer to  improve  his  product  and  keep  improving  it.  Aside  from  performing 
the  work  that  has  come  to  be  relegated  to  the  automobile,  the  manufacturer 
must  plan  to  make  it  perform  its  tasks  more  efficiently  and  economically. 

The  banking  situation  as  pertaining  to  the  automobile  market  to-day  is 
most  satisfactory,  due,  in  a  large  measure,  to  the  fact  that  prices  have  been 
brought  to  a  point  where  it  is  safe  for  the  banker  to  advance  money  upon 
them.  This  is  an  important  fact  for  car  makers  to  remember,  for  the  com- 
plete co-operation  of  the  banks  is  imperative  where  volume  business  is  sought. 

There  is  a  constantly  widening  field  for  American  cars  in  foreign  coun- 
tries, but  here,  more  than  in  our  own  country,  the  demand  for  efficiency  and 
economy  of  operation  is  the  first  consideration.  Rates  of  exchange  make  low 
prices  important.  With  exchange  becoming  close  to  normal  in  many  countries, 
the  American  car  should  enjoy  a  very  wide  popularity. 


car  at  cost,  and  that  there  will  be  divi- 
sion of  et  profits  at  the  end  of  the  year 
with  an  established  minimum  for  each 
car. 

Another  provision  of  the  contract,  it  is 
reported,  will  be  that  each  distributor 
must  organize  a  stock  company  with  a 
substantial  paid  in  capital,  part  of  which 
will  be  turned  into  the  treasury  of  Star 
Motors,  Inc.,  the  selling  company. 

Evidence  of  the  interest  manifested  by 
the  public  in  the  Star  is  found  in  the 
fact  that  59,303  persons  inspected  the 
various  models  in  the  three  days  they 
were  on  display  in  the  showrooms  of  the 
Poertner  Motor  Car  Co.,  Durant  dealers, 
in  this  city  last  week. 

Production  of  the  Durant  six  at  the 
Muncie,  Ind.,  factory  is  steadily  increas- 
ing. On  May  31,  the  Durant  Motor  Car 
Co.  of  Indiana  had  turned  out  1982  sixes, 
of  which  1960  had  been  sold. 


Says  Gasoline  Price 

Rise  Is  Inevitable 

WASHINGTON,  June  19— An  increase 
in  the  price  of  gasoline  is  inexitable  if 
the  demand  for  the  product  this  sum- 
mer is  to  be  met,  according  to  John  D. 
Reynolds,  secretary  and  counsel  of  the 
Western  Petroleum  Refiners  .Association 
and  chairman  of  a  committee  of  that 
organization  which  will  present  state- 
ments relative  to  the  price  of  gasoline  to 
the  Senate  Manufacturing  Committee. 

In  discussing  the  gasoline  situation, 
Reynolds  said  that  the  present  price  is 
not  high  enough  to  a.Tord  the  indepen- 
dent   refiners    "a    living    profit." 


ASH  DEMAND  GREAT 

ATLANTA,  June  20— Most  of  the 
southeastern  lumber  mills  manufactur- 
ing ash  advise  that  the  demand  for  this 
item  from  the  automotive  industry  the 
past  two  months  has  increased  so  stead- 
ily that  they  are  having  some  difficulty 
keeping  up  with  their  orders. 


ENGLISH  BRANCH  IN  CANADA 

MONTREAL,  June  20— .A.  dispatch 
from  London  says  that  an  English  motor 
car  company  has  decided  to  establish  a 
branch  in  Canada,  which  will  permit  its 
product  to  compete  with  American  cars. 
The  company  will  turn  out  a  small  car 
in  an  assembling  plant  in  the  Dominion, 
and  if  it  is  successful  will  experiment 
with  complete  manufacturers  there.  It 
is  hoped  to  sell  the  car  in  Canada  for 
less  than  $1,000. 
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Lincoln  to  Be  Sold 
Under  Ford  Contract 


Dealers    Will    Be     Expected     to 

Handle  Truck  and  Tractor 

as  Well  as  Car 


DETROIT,  June  19 — Under  the  re- 
organization of  the  Lincoln  Motor  Co. 
and  the  general  policies  as  determined 
by  Ford  executives,  the  Lincoln  car  will 
be  classed  as  a  Ford  product  and  as  such 
will  be  subject  to  sale  by  all  Ford  deal- 
ers under  Ford  contracts.  Lincoln  con- 
tracts as  formerly  effective  will  pass  out 
of  existence  and  will  be  superseded  by 
regular  Ford  contracts. 

Under  these  the  dealers  and  distribu- 
tors who  formerly  handled  Lincoln  cars 
exclusively  will  be  expected  to  handle 
other  of  the  Ford  products  including  the 
car,  truck  and  tractor.  Provision  will 
be  made  in  the  contracts,  it  is  under- 
stood, for  the  handling  of  Lincoln  sales 
in  the  larger  cities  on  a  wholesale  basis 
by  the  present  distributors. 

Aggressive  Sales  Policy  Likely 

The  realignment  is  taken  to  indicate 
a  very  aggressive  policy  in  the  sales  end 
of  the  Lincoln  business.  It  is  also  taken 
to  indicate  that  Ford  has  completed  plans 
for  the  manufacture  of  the  car  on  a 
large  scale  and  that  this  will  be  accom- 
plished largely  by  using  several  of  the 
other  Ford  plants  in  manufacturing 
parts  for  the  Lincoln. 

Cancellation  of  the  Lincoln  contracts 
as  formerly  existing  and  the  complete 
merging  of  its  sale  with  the  Ford  prod- 
ucts is  said  to  have  been  a  factor  in 
bringing  about  the  break  between  the 
Lelands  and  Fords  The  Ford  sales  or- 
ganization has  been  removed  back  to  the 
Highland  Park  plant  and  all  sales  will 
he  handled  from  there.  The  purchasing 
department  of  Lincoln  was  transferred 
to  the  Highland  Park  plant  a  month  ago 
in  the  shift  which  took  the  Ford  sales 
department  to  the  Lincoln  plant. 

Engineering  offices  of  both  Lincoln  and 
.  Ford  will  be  moved  to  the  Dearborn 
plant  where  Henry  Ford  has  his  private 
offices  and  experimental  laboratories. 
The  engineering  office  at  Highland  Park 
has  already  been  moved  and  the  Lincoln 
office  will  soon  go.  The  entire  office 
building  at  the  Lincoln  plant  will  be  dis- 
continued as  such  and  if  the  original 
plan  of  Ford  is  followed  out,  it  will  be 
transformed  into  a  body  plant. 

Says  Lelands  May  Return 

NEW  YORK,  June  19— The  "Wall 
Street  Journal"  prints  the  following  dis- 
patch under  a  Detroit  date  line: — 

"Henry  and  Wilfred  Leland,  released 
last  Saturday  from  the  management  of 
the  Lincoln  Motor  Co.  by  Henry  Ford, 
may  come  back  into  the  motor  manufac- 
turing world  as  competitors  of  the  Lin- 
coln. Banking  interests  in  the  East  and 
friends  of  the  Lelands  have  offered  finan- 
cial support  and  are  urging  a  new  start. 
Those  interested  believo  that  the  Lelands 


M.A.M.A.  INAUGURATES 
BEST  LETTER  CONTEST 

NEW  YORK,  June  19— Directors 
of  the  Motor  and  Accessory  Manu- 
facturers Association  have  decided 
to  award  a  prize  of  $100  in  gold  to 
the  employee  or  executive  of  any 
company  belonging  to  the  organi- 
zation who  writes  the  best  500  word 
letter,  outlining  to  present  mem- 
bers as  well  as  prospective  mem- 
bers the  advantages  and  benefits 
of  using  all  the  departments  of  the 
association's  service. 

The  prize  will  be  presented  and 
the  winning  letter  read  at  the  Sep- 
tember credit  convention.  The  real 
purpose  of  the  contest  is  to  edu- 
cate all  the  members  to  the  benefits 
of  the  association's  activities.  The 
letters  will  be  judged  by  W,  O. 
Rutherford,  G.  Brewer  Griffin  and 
Harry  Horning.  There  is  no  limit 
to  the  number  of  letters  from  any 
one  company. 


can  come  back  with  a  high  grade  car  to 
be  named  the  'Leland'." 


Committee  of  Creditors 

for  Templar  Disbanded 

CLEVELAND,  June  19— Through  the 
personal  efforts  of  M.  F.  Bramley,  the 
president  and  general  manager,  there 
has  been  a  sharp  improvement  in  the 
affairs  of  the  Templar  Motors  Co.  The 
committee  of  creditors,  which  took  charge 
of  its  affairs  some  time  ago,  has  been 
disbanded,  and  the  plan  of  the  Templar 
syndicate  has  been  declared  effective. 
Under  this  plan  the  creditors  have  agreed 
to  accept  66  2/3  per  cent  of  their  claims 
in  full  settlement  of  all  the  company's 
obligations. 

Production  is  steadily  increasing,  and 
in  view  of  the  fact  that  it  is  virtually 
starting  again  with  a  clean  slate,  there 
is  every  reason  to  believe  that  the  com- 
pany will  be  successful  under  the  Bram- 
ley management. 


Friend  Realty  Unsold; 

Equipment  Goes  in  Lots 

PONTIAC,  MICH,  June  17— No  offer 
was  made  for  the  buildings  and  real 
estate  of  the  Friend  Motor  Car  Co.  here 
June  14  when  the  property  was  offered 
for  sale  at  auction  by  the  Detroit  Trust 
Co.  as  agents  in  Michigan  for  the  Gotham 
National  Bank,  which  purchased  the 
property  at  the  face  value  of  its  mort- 
gage some  weeks  ago. 

The  sale  was  conducted  by  Samuel 
Winternitz  &  Co.  of  Chicago,  with  50 
to  100  persons  present.  When  bids  failed 
on  the  real  estate,  comprising  about  17 
acres  of  land  and  several  factory  build- 
ings, the  machinery,  supplies,  equipment, 
offi'ce  furniture,  parts  and  other  prop- 
erty were  put  up  in  lots  and  knocked 
down  to  the  highest  bidder  in  rapid 
sequence. 
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Other  Makers  Scout 
Tire  Surplus  Report 

Manufacturers     Disagree     with 

Firestone  That  Akron  Plants 

Are  Overproducing 

AKRON,  June  20 — Akron  tire  manu- 
facturers are  inclined  to  take  as  un- 
founded the  warning  of  President  Har- 
vey S.  Firestone  of  the  Firestone  Tire  & 
Rubber  Co.,  regarding  a  possible  over- 
production in  tires  and  have  character- 
ized the  existence  of  any  unbalanced  tire  I 
surplus  as  a  myth.  " 

"Although  the  Akron  district  is  now 
making  close  to  100,000  tires  a  day,  and 
although  the  conditions  obtaining  in  the 
industry  closely  resemble  those  of  1919 
and  1920  as  far  as  demand  is  concerned, 
it  is  becoming  apparent  that  the  industry 
as  a  whole  will  not  make  the  mistakes 
which  led  to  the  problems  of  1920  by 
overproducing  or  by  the  hiring  of  un- 
skilled men  and  women  when  they  are 
not  absolutely  needed  in  the  factory," 
said  one  prominent  Akron  tire  manufac- 
turer. 

When  the  unexpected  sales  spurt  came 
for  the  tire  industry  a  few  weeks  ago, 
necessitating  the  pushing  of  factories  to 
their  maximum  production,  and  causing 
a  shortage  of  skilled  labor,  it  was  feared 
that  the  industry  might  forget  the  les- 
sons learned  during  the  depression  period 
when  they  were  confronted  by  a  huge 
tire  surplus,  and  might  repeat  some  of 
the  things  that  helped  to  bring  about  the 
severe  tire  sales  slump  of  1920. 

Only  Skilled  Men  Hired 

However,  a  survey  of  the  industry  in 
Akron  shows  that  companies  here  are 
hiring  only  skilled  men,  and  only  when 
men  are  needed,  and  that  they  are  not 
producing  in  excess  of  sales,  keeping 
production  in  direct  balance  with  sales. 
It  is  stated  frankly  by  tire  men  that 
when  orders  slump,  production  will  ebb 
accordingly  and  will  be  kept  to  corre- 
spond with  sales  in  the  future. 

The  outlook  now  is  for  a  continued 
heavy  demand  for  tires  for  the  next  two 
months,  according  to  Vice-President  and 
Factory  Manager  Paul  W.  Litchfield  of 
the  Goodyear  Tire  &  Rubber  Co.,  who 
says:  "The  seasonal  tapering  off  of  sales 
should  start  about  the  end  of  August  and 
continue  until  October,  when  things 
probably  will  stabilize  at  a  lower  produc- 
tion level,  perhaps  75  per  cent  of  the 
present  output." 

Goodyear  now  is  making  32,000  tires 
a  day,  including  its  Akron,  California 
and  Canadian  plants.  The  Akron  output 
is  26,000  casings  daily. 


TRUCK    CREDITORS    EXTEND   TIME 

LIMA,  OHIO,  June  19— Creditors  of 
the  Gramm-Bernstein  Motor  Truck  Corp. 
have  agreed  to  extend  for  five  years  the 
time  for  payment  of  their  claims  under 
a  plan  which  has  been  worked  out  by  a 
creditors  committee. 
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A.  A.  A.  Bolters  Form 
Rival  Organization 

Delegates     from     Twelve     States 
Help  Launch  National  Mo- 
torists' Association 


CHICAGO,  June  19— The  National  Mo- 
torists Association  was  organized  here 
to-day  by  about  200  delegates  from  auto- 
mobile clubs  representing  the  opposition 
to  the  American  Automobile  Association 
which  developed  at  the  national  conven- 
tion of  the  A.  A.  A.  in  St.  Louis  last 
month.  The  delegates  came  from  about 
12  states,  including  Ohio,  Illinois,  Michi- 
gan, Iowa,  New  York,  Massachusetts, 
Indiana,  Missouri,  Texas,  Nebraska,  Cali- 
fornia and  Washington. 

Judge  Walter  D.  Meals  of  Cleveland 
was  elected  president  of  the  association, 
and  a  board  of  governors  consisting  of 
30  members  was  named. 

A  constitution  setting  forth  the  name 
of  the  organization,  its  principles  and 
purposes  and  the  plan  of  organization 
and  operation  was  adopted  by  unanimous 
vote  of  the  delegates.  The  central  offices 
are  to  be  in  Washington,  D.  C.  The  pur- 
poses include  co-operation  with  state  and 
local  automobile  associations,  promotion 
of  good  roads,  collection  of  data  of  in- 
terest to  motorists,  action  on  legislation 
affecting  motorists,  protection  of  motor- 
ists from  excessive  and  unreasonable 
charges  for  materials  and  services  used 
in  connection  with  motoring,  and  the  uni- 
form  marking   of   roads. 

To  Promote  Racing 

The  constitution  also  provides  for  su- 
pervision over  automobile  exhibitions  and 
contests,  indicating  a  purpose  to  promote 
shows  and  races.  The  following  classes 
of  membership  are  provided  for: 

State  associations,  local  clubs  in  states 
in  which  there  is  no  state  association  af- 
filiated with  the  national  body,  individ- 
ual and  sustaining.  Individual  member- 
ship dues  are  $10  annually;  sustaining- 
memberships,  $100  annually  and  there  is 
a  scale  of  from  15  to  25  cents  a  mem- 
ber, according  to  number,  for  association 
and  club  memberships. 

Fred  H.  Caley,  president  of  the  Ohio 
State  Automobile  Association,  acted  as 
temporary  chairman.  Among  the  speak- 
ers were  Judge  Walter  D.  Meals  of  Cleve- 
land and  Richard  H.  Lee  of  Chicago,  both 
of  whom  have  been  active  in  the  A.  A.  A. 
Both  predicted  that  the  new  association 
would  supersede  the  A.  A.  A.  Caley 
announced  that  he  was  authorized  to  af- 
filiate the  Ohio  association  having  about 
50,000  members  with  the  new  organiza- 
tion. Many  other  delegates  said  they 
were  not  officially  authorized  to  affiliate, 
but  were  confident  their  organizations 
would  come  in.  Committees  on  creden- 
tials, resolutions  and  nominations  were 
appointed. 


Corp.  against  the  Michigan  Lubricator 
Co.  of  Detroit,  alleging  infringement  of 
the  Seager  and  Harrington  patents  cov- 
ering vacuum  tanks  has  been  settled,  and 
the  lubricator  company  has  sold  its  vac- 
uum tank  business  to  the  Stewart-Warner 
corporation  which  has  acquired  several 
companies  making  vacuum  tanks  since 
it  purchased  outright  the  Seager  and 
Harrington  patents. 


Three  Companies  Named 
in  Another  New  Merger 

NEW  YORK,  June  20— Official  con- 
firmation is  lacking  of  reports  of  a  pros- 
pective consolidation  of  the  Apperson 
Brothers  Motor  Car  Co.  of  Kokomo,  Ind., 
with  the  Supreme  Motors  Corp.  and  the 
Colonial  Motors  Co.,  both  of  Warren, 
Ohio. 

Supreme  Motors,  which  is  headed  by 
A.  W.  Green,  manufactures  the  Supreme 
Eagle  Seal  engine  for  cars,  trucks  and 
tractors.  Colonial  Motors  was  formed 
recently  by  Otis  Friend,  widely  known  in 
the  automotive  industry,  who  has  pro- 
posed to  build  an  assembled  car. 

It  is  reported  that  negotiations  for  the 
consolidation  of  the  three  companies  have 
been  in  progress  for  some  time. 

Additions  for  Industrial  Motors 

NEW  YORK,  June  19— While  no  offi- 
cial announcement  has  been  made  in  ref- 
erence to  additional  companies  which  will 
be  included  in  Industrial  Motors,  Inc.,  the 
combination  of  the  Selden  and  Atlas  Mo- 
tor Truck  Corp.,  it  is  understood  that 
negotiations  are  pending  with  at  least 
three  more  companies,  including  one  in 
Detroit,  one  in  Chicago  and  one  on  the 
Pacific  coast. 

The  merger  ultimately  is  expected  to 
include  a  spring  company  and  an  axle 
company,  as  well  as  other  parts  makers. 


Kemp  Succeeds  Eckhart 

as  President  of  Auburn 

AUBURN,  IND.,  June  21— A.  P.  Kemp 
has  been  elected  president  and  general 
manager  of  the  Auburn  Automobile  Co. 
to  succeed  Morris  Eckhart,  effective 
July  1.  Kemp  has  been  vice-president 
and  treasurer. 

Eckhart  has  been  connected  with  the 
company  since  its  organization  in  1900, 
being  one  of  its  founders.  It  is  under- 
stood that  he  has  retired  from  all  active 
business  and  plans  to  travel  extensively 
during  the  next  two  years  in  Europe  and 
America. 

Other  officer?  elected  are  J.  I.  Farley, 
vice-president;  E.  A.  Johnson,  secretary;- 
Z.  B.  Walling,  assistant  secretary  and 
John  Zimmerman,  assistant  treasurer. 


VACUUM  TANK  SUIT  SETTLED 

CHICAGO,  June  19— A  suit  instituted 
by     the     Stewart-Warner     Speedometer 


FORD   WANTS   DAM   PRIVILEGE 

MINNEAPOLIS,  June  19— Representa- 
tives of  the  Minneapolis  and  St.  Paul 
Trades  and  Labor  Assembly  and  Twin 
Cities  business  men  have  been  invited  by 
Henry  Ford  to  confer  with  him  at  De- 
troit this  week,  regarding  development  of 
the  government  dam  in  the  Mississippi 
here. 


Electric  Auto-Lite 
Is  Now  New  Company 

Sale  to  Miniger  Confirmed — Fail 
to  Adju.st  Willys  and  Over- 
land Troubles 


TOLEDO,  June  19— The  attempt  of 
Federal  Judge  Killits  to  iron  out  the  dif- 
ferences existing  between  the  Willys 
Corp.  and  the  Willys-Overland  Co.  have 
been  unsuccessful  thus  far,  and  the  mat- 
ter has  been  put  on  the  court  calendar 
for  hearing  Aug.  1.  Judge  Killits  said 
he  was  hopeful  that  the  difficulties  might 
be  settled  out  of  court  before  that  time. 

The  motion  was  brought  up  in  court 
to-day,  and  the  court  and  all  interests 
involved  went  out  to  the  Overland  ad- 
ministration building  for  a  private  con- 
ference on  the  claims. 

Many  Attend  Meeting 

There  were  in  attendance  at  the  con- 
ference session.  Judge  Killits,  Thomas  H. 
Tracy,  Rathbun  Fuller  and  Edward  Mar- 
shall, representing  the  receivers;  Frank 
P.  Kennison  and  Col.  Francis  G.  Caffey, 
New  York  receivers;  J.  P.  Cotton,  repre- 
senting the  first  preferred  stockholders' 
committee  and  the  Willys  Corp.;  Forrest 
Jefferies,  representing  the  corporation; 
Eldon  Bisbee,  for  the  bank  creditors'  com- 
mittee; Paul  G.  Pennoyer,  representing 
the  merchandise  and  construction  credit- 
ors' committee;  Walter  Earle,  for  the 
common  stockholders,  and  George  Hahn, 
counsel  for  the  receivers. 

Up  to  May  1  the  claims  filed  against 
the  Willys  Corp.  were  $10,392,707.49, 
with  possibility  of  some  supplemental 
claims  such  as  the  claim  preferred  by 
the   Overland  company. 

Assets  of  the  Electric  Auto-Lite  divi- 
sion will  be  turned  over  to  a  new  Ohio 
corporation  known  as  the  Electric  Auto 
Lite  Co.,  with  500  shares  of  no  par  value 
common  stock  by  Clement  0.  Miniger,  the 
purchaser.  This  announcement  followed 
the  confirmation  of  the  sale  in  F-^deral 
Court  here  yesterday. 

F'arm    Lighting   Contract   Made 

Attorneys  for  Miniger  announced  that 
he  had  effected  a  farm  lighting  contract 
with  the  Willys-Overland  Co.,  which 
would  satisfy  the  terms  of  sale.  He  will 
receive  a  credit  of  $30,000  upon  the  pur- 
chase price  from  an  advance  of  funds 
made  from  the  jurisdiction  of  the  Toledo 
court  to  New  Jersey. 

Miniger  said  after  the  sale  that  the 
officers  of  the  new  Auto  Lite  company 
had  not  been  named,  but  that  the  same 
management  would  continue.  It  is  as- 
sumed that  he  will  be  president  and 
general  manager  and  control  more  than 
51  per  cent  of  the  stock. 

Financial  and  operating  statements 
filed  by  the  receivers  indicate  that  the 
business  of  the  Electric  Auto-Lite  prop- 
erty has  been  increasing  rapidly  for  the 
last  few  months.  In  March  the  profits 
were  $224,795.13  and  for  the  month  of 
April  increased  to  $343,507.81. 
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Ford  Car  Shipments 
To  Mexico  Increase 


Many  Go  to  New  Dealers — Gen- 
eral Conditions  in  Country 
Reported  Better 

DETROIT,  June  17— Reports  to  the 
Ford  Motor  Co.  from  its  Houston,  Texas, 
branch,  show  a  steady  improvement  in 
exports  to  Mexico.  In  May,  514  cars 
were  shipped  to  Mexican  dealers,  all  in 
car  load  lots.  Many  of  these  shipments 
went  to  new  dealers  in  parts  of  Mexico 
that  were  without  Ford  representation 
up  to  six  months  ago. 

General  business  conditions  in  Mexico 
are  reported  much  better  than  for  some 
time.  With  continued  progress  toward 
a  normal  condition  in  that  country  the 
branch  is  looking  forward  to  the  resump- 
tion of  train  load  shipments  which  it  was 
making  until  business  became  poor. 

Production  of  the  Ford  foreign  plants 
for  April  was  at  about  the  same  rate 
reached  in  March,  the  Copenhagen  plant 
being  the  only  one  to  register  an  in- 
crease. Manchester  built  3,013  cars  and 
trucks;  Buenos  Aires,  about  1,000;  Co- 
penhagen, 824;  Sao  Paulo,  154;  Bordeaux, 
609,  and  Cadiz,  305.  Cork  production  of 
tractors  fell  off  slightly. 

Compared  with  business  of  the  year 
before,  April  shows  a  considerable  in- 
crease. Manchester  production  about 
equaled  July  of  1921.  With  the  excep- 
tion of  one  plant,  business  was  approxi- 
mately trebled  in  Buenos  Aires,  Copen- 
hagen, Bordeaux,  Sao  Paulo  and  Cadiz, 
the  latter  plant  showing  the  largest  gain. 
The  improved  foreign  situation  is 
arousing  an  optimistic  viewpoint  as  to 
the  automotive  outlook  in  foreign  coun- 
tries. 


Gray  Plans  to  Build 

250  Cars  This  Month 

DETROIT,  June  19— The  Gray  Motor 
Corp.  will  get  into  production  next 
week  and  will  build  250  cars  this  month. 
This  production  will  be  doubled  in  July 
and  the  company  will  enter  upon  a 
schedule  of  1,000  cars  monthly  there- 
after. President  F.  L.  Klingen smith 
said  it  is  expected  to  continue  this  sched- 
ule for  the  remainder  of  the  year. 

Engine  production  at  the  Gray  plant 
is  now  15  to  20  daily  and  will  be  in- 
creased. The  company  has  been  held  up 
latterly  by  the  non-delivery  of  jigs  for 
its  bodies  but  these  have  now  been  re- 
ceived and  the  company  is  assured  of 
ample  body  supply  from  this  time  on. 
Delivery  of  other  material  has  been  am- 
ple and  many  chassis  have  been  assem- 
bled pending  the  arrival  of  bodies. 


SENATE  ADOPTS  ALUMINUM  DUTY 

WASHINGTON,  June  19— The  House 
duty  of  5  cents  a  pound  on  aluminum 
scrap  and  alloys  in  which  aluminum  is 
the  component  of  chief  value  in  crude 
form  was  retained  by  the  Senate  in  vot- 
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ing  the  metal  schedule  of  the  tariff  bill. 
The  Senate  committee  inserted  "coils" 
in  the  paragraph  relating  to  aluminum 
plate,  sheets,  etc.,  on  which  the  House 
duty  of  9  cents  per  pound  was  retained. 
The  30  per  cent  duty  approved  by  the 
Senate  committee  on  airplanes  and  motor 
boats,  etc.,  was  approved  by  the  Senate. 
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Gain  in  Delco  Sales 
Reported  in  Six  Months 

DAYTON,  June  17— The  sale  of  Delco 
Light,  electric  houselighting  units,  in- 
creased 25  to  40  per  cent  during  the 
first  six  months  of  1922,  as  compared 
with  a  corresponding  period  in  1921. 
January  showed  an  increase  of  15  per 
cent,  and  May  over  50  per  cent.  The 
Delco  Light  plant  is  now  operating  at 
60  per  cent  capacity. 

President  R.  H.  Grant  is  focusing  sales 
efforts  on  questions  removed  from  the 
competition  of  high  tension  electric  lines 
in  many  parts  of  the  country.  The  pos- 
sibilities of  lighting  units  have  been 
found  to  be  not  as  large  as  many  manu- 
facturers anticipated  a  few  years  ago, 
when  a  great  many  makers  entered  the 
field  under  the  stimulus  of  war  prices  for 
agricultural  products. 

The  Pelco  Light  dealer  as  a  general  rule 
has  given  up  the  idea  of  a  store  in  which 
to  sell  products,  and  now  operates  chief- 
ly from  his  home  or  from  headquarters 
established  in  a  garage.  The  distribu- 
tor still  operates  a  store,  but  does  not 
handle  the  broad  line  of  electrical  sup- 
plies he  did  a  year  or  so  ago.  Delco  Light 
export  business,  which  was  25  per  cent 
of  total  production,  is  now  at  10  per  cent. 

Goodyear  Increases  Wages 
to  Meet  Akron  Conditions 

AKRON,  June  17 — Wage  increases 
averaging  between  5  and  6  per  cent  have 
been  granted  employees  of  the  Goodyear 
Tire  &  Rubber  Co.,  following  a  demand 
made  upon  officials  of  the  company  by 
the  Goodyear  industrial  assembly,  com- 
posed of  employees,  for  wage  increases 
commensurate  to  those  given  by  other 
Akron  tire  companies. 

Firestone's  wage  increase  averaged  10 
per  cent.  Other  companies  have  adjusted 
wages  and  saHaries.  Goodyear  announces 
that  no  horizontal  increase  in  office  em- 
ployees' salaries  will  be  made. 

"Neither  the  profits  of  the  industry 
nor  a  highe-  cost  of  living  seems  to 
justify  any  wage  increase  at  this  time, 
but  they  are  being  made  speoifically  to 
meet  Akron  conditions,"  said  Vice-Presi- 
dent and  Factory  Manager  Paul  W. 
Litchfield,  in  announcing  the  wage  re- 
visions. 


3478  ADDED  TO  PAYROLLS 

DETROIT,  June  19— Another  upward 
swing  in  employment  was  reported  last 
week  by  members  of  the  Employers  Asso- 
ciation, who  added  3478  men  to  their  pay- 
rolls, bringing  the  total  to  176,500,  which 
is  60,000  more  than  for  the  correspond- 
ing week  last  year  and  within  10,000  of 
the  total  f*r  the  same  week  in  1920. 


Indianapolis  Plants 
Aiming  at  New  Marks 

Indications    Are    That     Business 

with  Them  Will  Keep  Up 

Well  Through  July 

INDIANAPOLIS,  June  16— Marmon, 
National  and  Lafayette  factories  are  aim- 
ing at  new  monthly  records  during  June, 
with  indications  of  business  keeping  up 
well  through  July. 

Marmon  went  into  June  with  500  or- 
ders behind.  May  records  in  retail  sales 
for  the  entire  country  are  claimed  to 
have  been  the  highest  ever  reached  by  _ 
the  company,  although  some  production  ■ 
records  of  1920  surpassed  the  May  fig- 
ures in  factory  shipments.  Shipments  this 
month  exceed  last  month's  figures,  though 
slight  material  shortages  may  prevent 
the  breaking  of  records. 

National's  recent  price  cut  has  resulted 
in  placing  this  week's  shipping  records 
ahead  of  any  week  for  some  years.  Fac- 
tory production  is  being  increased  pro- 
gressively. A  greater  force  of  men  was 
put  to  work  this  week.  Next  week  will 
see  another  increase,  and  if  the  orders 
continue  to  be  received  at  anywhere  near 
the  present  rate  this  process  will  go  on 
week  after  week,  until  the  plant  reaches 
capacity. 

Conservative  in  Increases 

Although  the  price  cut  went  into  ef- 
fect as  of  June  1,  there  was  no  time, 
when  the  decision  was  reached,  to  cover 
the  country  in  the  advertising  announce- 
ments the  first  week.  George  M.  Dick- 
son, president  of  the  company,  will  make 
haste  conservatively  in  swinging  into 
maximum  production.  By  increasing  the 
force  slowly,  there  will  be  no  wrench 
of  factory  systems,  and  the  standards  of 
the  plant  will  be  maintained  at  all  times. 

Lafayette  Motors,  recently  reorgan- 
ized, is  now  turning  out  more  cars  than 
at  any  time  in  its  history.  Six  cars  a 
day  are  being  manufactured  and  shipped, 
and  the  inflow  of  orders  seems  to  be 
steady.  June  will  certainly  be  up  to 
May,  and  July  appears  as  good  at  the 
present  time. 

Cole  is  making  steady  progress,  with 
May  the  best  month  of  the  year  and  with 
June  running  as  well.  H.  C.  S.  keeps  at 
a  normal  pace  established  about  three 
months  ago  when  its  price  cut  went  into 
effect. 

Lafayette  Policy  Unchanged 

INDIANAPOLIS,  June  19— Lafayette 
distributors  were  told  at  a  conference  at 
the  factory  here  that  negotiations  under- 
taken several  weeks  ago  for  a  merger 
with  the  Pierce-Arrow  Motor  Car  Co. 
had  been  definitely  abandoned,  and  that 
Lafayette  Motors  now  is  fully  prepared 
to  proceed  independently  with  plans 
which  look  far  into  the  future.  Assur- 
ance was  given  that  no  change  would  be 
made  in  the  policy  of  turning  out  a  qual- 
ity car.  Production  at  the  Lafayette  fac- 
tory now  is  larger  than  at  any  time  since 
the  company  was  organized. 
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Will  Trim  Schedules 
When  Sales  Decline 


Makers    Do    Not    Plan    Stocking 
Dealers  with   Cars  or  Ac- 
quiring Surplus 

DETROIT,  June  19 — Any  sales  lull 
that  may  occur  in  the  summer  months 
will  not  lead  to  the  stocking  of  cars 
by  dealers  or  to  the  manufacture  of  a 
surplus  by  factories,  according  to 
leading  executives  in  many  plants. 
Should  business  fall  off  heavily,  manu- 
facturing schedules  will  be  trimmed 
accordingly  and  both  the  factories  and 
dealers  will  do  business  on  a  sales 
basis  only. 

Manufacturing  schedules  over  the 
winter  months  have  been  given  little 
thought  as  yet  but  on  this  point  also 
the  factory  officials  declare  whatever 
stocking  is  done  will  be  discretionary'- 
with  the  dealer.  By  adopting  a  sane 
manufacturing  policy  over  the  winter, 
manufacturers  declare  the  delays  in 
delivery  of  the  present  year  can  be 
eliminated  without  dealers  being 
asked  to  take  more  cars  than  the  nor- 
mal early  season  would  demand. 


NEW  YORK 


NEW  YORK,  June  17— The  first  two 
weeks  of  June  give  no  signs  of  a  let-up 
in  the  demand  for  motor  cars  in  the 
Metropolitan  district.  For  most  dealers 
handling  the  well  established  makes,  the 
June  problem  is  one  of  deliveries  rather 
than  sales.  While  the  demand  continues 
to  be  strongest  in  the  medium  price 
class,  there  is  still  a  brisk  business  in  the 
higher  class  and  no  signs  of  abatement 
before  July  1  in  the  smaller  car  sales. 

The  New  York  market  to-day  seems  to 
present,  although  in  a  much  milder  form, 
the  situation  that  existed  when  the  post- 
war boom  was  at  its  peak.  Inability  of 
several  well  known  makes  of  cars  to 
make  deliveries  has  caused  the  public  to 
go  shopping  for  deliveries,  and  the  sus- 
picion has  been  expressed  in  some  quar- 
ters that  the  demand  is  somewhat  in- 
flated through  this  "shopping"  practice. 

Those  who  looked  for  a  decided  de- 
crease in  the  car  sales  for  June  in  this 
district  point  to  the  fact  that  one  of  the 
things  that  is  holding  up  June  business 
is  the  inability  of  several  dealers  to  meet 
May  demands  with  deliveries. 

With  a  few  notable  exceptions  where 
reserve  stocks  were  depleted  or  factory 
shipments  curtailed  to  meet  demands 
from  other  sections  the  sales  in  the  New 
York  district  for  May  made  substantial 
gains  over  the  preceding  month.  This 
was  especially  noticeable  in  the  higher 
price  cars. 

New  York  dealers  are  viewing  with 
considerable     interest     the      increasing 
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popularity  of  the  closed  car  even  in  the 
orders  that  called  for  delivery  in  the 
spring  and  summer  months.  In  .some  in- 
stances the  demand  has  advanced  to  bet- 
ter than  fifty-fifty  in  favor  of  the  closed 
jobs,  especially  in  the  higher  price  class. 
Truck  sales  have  made  steady  ad- 
vancement through  the  early  part  of 
June  and  the  month  is  expected  to  show 
a  considerable  increase  over  May.  The 
demand  for  medium  and  heavier  types 
of  trucks  on  the  whole  seems  to  show 
more  momentum  than  the  lighter  deliv- 
ery lines. 


NEW  ORLEANS,  June  17— Better  con- 
ditions in  New  Orleans  than  have  pre- 
vailed for  two  years,  a  practical  absence 
of  excess  stocks  of  used  cars,  less  halting 
of  sales  than  was  expected  as  a  result  of 
the  floods  from  the  Mississippi  River,  and 
expectation  of  heavy  sales  of  trucks 
adapted  to  road  building  are  the  salient 
features  of  a  review  of  the  present  and 
prospective  market  in  Louisiana  by  Vice- 
President  Ginder  Abbott  of  the  Abbott 
Automobile  Co.  of  New  Orleans. 

Dun,  Bradstreet  and  the  government 
reports,  as  well  as  the  long  recorded  ob- 
servations of  New  Orleans  business  men, 
indicate  that  New  Orleans  is  to  some  ex- 
tent economically  isolated  from  the  rest 
of  the  country.  Depressions  reach  here 
long  after  they  are  felt  in  the  other  large 
cities,  and  general  revivals  of  business 
are  likewise  later  in  coming. 

The  semi-stagnation  that  followed  the 
period  of  high  prices  in  1920  affected 
New  Orleans  less  than  the  other  cities, 
according  to  the  government's  employ- 
ment reports.  The  prospect  of  excel- 
lent crops  of  cotton,  sugar,  rice  and  corn 
at  fair  prices  has  recently  been  offset  only 
by  the  Mississippi  floods,  which  affect  a 
relatively  small  number  of  persons,  but 
a  considerable  property  value. 

(Continued  on  next  page) 


ADOLPH    PRICKEN   DISCHARGED 

NEW  YORK,  June  19  —  Adolph 
Pricken,  president  of  the  Hamilton  Mo- 
tors Co.  and  of  the  Coastwise  Ware- 
houses, Inc.,  who  was  on  trial  before 
Judge  Taylor  in  Brooklyn  on  a  charge 
of  grand  larceny,  was  discharged  when 
the  court  ruled  that  it  had  no  jurisdiction. 
The  charge  against  Pricken  was  based 
on  statements  that  he  had  induced  in- 
vestors to  put  money  into  his  warehouse 
enterprises  on  the  promise  of  very  large 
dividends.  Pricken  had  returned  all  the 
money   to   dissatisfied   investors. 


DORT  GAIN,  156  PER  CENT 

FLINT,  MICH.,  June  19— Production 
of  closed  cars  in  May  by  the  Dort  Motor 
Car  Co.  showed  a  gain  of  156  per  cent 
over  May  of  last  year  and  374  per  cent 
over  the  same  month  in  1920.  The  com- 
pany expects  that  June  will  show  an- 
other gain  in  total  production  over  May. 
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Rail  Car  Is  Opening 
Big  Field  for  Parts 

Reports  Made  to  Manufacturer  of 

Growing  Interest  in  Gasoline 

Driven  Vehicles 


DETROIT,  June  17 — Reports  of  an  in- 
creasing interest  shown  by  street  rail- 
way car  makers  and  railroad  car  makers 
in  gasoline  driven  vehicles  to  run  on 
rails,  have  been  brought  to  Detroit  by  a 
sales  manager  for  a  leading  unit  parts 
manufacturer,  who  declares  that  there 
is  promise  of  a  large  market  in  the  near 
future  for  parts  for  such  vehicles. 

The  parts  will  be  practically  identical 
with  those  used  in  automobile  and  truck 
construction,  except  that  they  will  be  of 
sturdier  build  and  design,  he  said.  En- 
gineers in  several  of  the  larger  rail  car 
making  plants  have  been  carrying  for- 
ward steadily  their  experiments  with  gas- 
oline gars,  and  find  that  general  con- 
struction along  automobile  lines  will 
prove  satisfactory  for  the  heavier  work. 

Although  ultimately  it  is  planned  by 
these  companies  to  make  all  their  own 
parts,  there  will  be  a  considerable  mar- 
ket for  a  number  of  years  for  parts  made 
by  independent  unit  makers,  he  said,  and 
it  will  be  business  of  the  best  sort  be- 
cause of  the  heavy  character  of  the  work 
and  the  strong  financial  position  of  the 
companies.  Through  an  intimate  ac- 
quaintance with  the  progress  of  the  work, 
he  predicts  that  an  early  start  will  be 
made  in  producing  these  vehicles. 

The  engines  will  be  more  of  the  ma- 
rine type  than  the  automobile,  but  the 
rest  of  the  assembly  will  follow  automo- 
bile design. 


Oshkosh  Tractor  Stock 

Sales  Under  Scrutiny 

MADISON,  WIS.,  June  20— A  hearing 
on  alleged  misrepresentation  of  stock 
sales  of  the  Oshkosh  Tractor  Co.  in  con- 
nection with  the  purchase  of  the  La 
Crosse  Tractor  Co.  have  been  held 
here  by  the  securities  division  of  the 
state  railroad  commission.  Tlie  Oshkosh 
company  was  dissolved  last  December, 
and  its  plans  abandoned  after  $li0.000 
worth  of  stock  hati  been  paid  in  and  §40.- 
000  subscribed. 

George  F.  Williams,  Oshkosh.  repre- 
senting the  stockholders  of  the  Oshkosh 
company,  is  alleging  three  misrepresen- 
+ations  to  the  stockholders.  Fii-st,  in 
regard  to  the  amount  of  stock  actually 
subscribed  when  application  for  permit 
was  made  to  the  commission.  Second, 
as  to  the  amount  of  profits  made  by 
the  La  Crosse  Ti-actor  company  prior  to 
the  filing  of  this  application.  Where 
profits  are  shown  the  stock  is  not  classed 
as  speculati\'^.  Third,  that  the  stock  is- 
sued in  pa>Tnent  of  salaries  was  sold 
for  the  benefit  of  individuals  and  misrep- 
resentations made  as  to  the  value  of 
the   stock. 
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NEW  ORLEANS 


{Continued  from  preceding  page) 

Abbott  says: 

The  conditions  in  the  city  of  New  Orleans 
are  better  than  they  have  been  for  two  years. 
Buyers  have  seemed  to  sense  that  the  manu- 
facturers are  to-day  marketing  automobiles 
of  superior  quality  at  very  low  prices. 

The  used  car  situation  has  been  pretty 
thoroughly  cleared  up,  and  there  seems  to  be 
at  the  present  time  practically  no  excess 
stocks  of  used  cars  except  in  isolated  cases. 
Therefore,  there  is  not  the  usual  bidding  of 
one  dealer  against  the  other  for  used  cars  at 
excessive  prices. 

The  demand  in  the  territory  surrounding 
New  Orleans  is  somewhat  affected  by  the 
flood  and  high  water  situation,  but,  while  a 
considerable  area  has  been  inundated,  an 
analysis  will  show  that  a  comparatively  small 
percentage  of  the  population  has  been  affected 
by  these  overflows,  so  that  while  it  has  had 
the  effect  of  somewhat  delaying  purchases 
in  those  particular  districts,  the  business  as 
a  whole  cannot  be  considered  as  having  been 
seriously  affected  thereby. 

I  should  say  that  in  so  far  as  cars  are 
concerned  that  the  outlook  is  most  promising. 
The  truck  business,  on  the  other  hand,  is  not 
in  such  good  condition,  for  the  reason  that 
during  the  war  period  practically  all  users  of 
trucks  purchased  in  excess  of  their  normal 
requirements,  so  that  in  most  instances  truck 
users  are  overequipped  and  will  not  be  in  the 
market  except  for  special  types  of  vehicles 
to  meet  special  conditions  until  some  of  the 
equipment  purchased  during  the  war  period 
has  been  junked.  In  the  surrounding  terri- 
tory the  demand  for  trucks,  particularly  of 
a  type  adaptable  to  road  building,  should 
show  a  healthy  increase  during  the  next  six 
months,  in  view  of  the  fact  that  the  recently 
organized  highway  departments  are  rapidly 
rounding  into  shape  for  actual  road  con- 
struction. 


ATLANTA 


ATLANTA,  June  16— Saies  in  the  At- 
lanta territory  continue  to  shov  some 
improvement  from  week  to  week,  a  ma- 
jority of  the  dealers  advise,  though  as  a 
whole  business  is  not  at  a  point  that 
could  be  termed  satisfactory.  The  out- 
look, however,  is  steadily  improving  due 
to  advancing  cotton  prices,  and  by  the 
latter  part  of  the  year  the  trade  is  an- 
ticipating that  sales  again  will  be  run- 
ning along  on  about  a  normal  basis  as 
compared  with  the  business  of  pre-war 
times. 

Registrations  in  Atlanta  alone  for  the 
week  ending  Saturday,  June  10,  were 
slightly  in  excess  of  175,  which  indicates 
a  very  material  improvement  as  com- 
pared with  the  same  period  last  year 
when  each  week's  average  was  around 
only  50,  These  registrations  include 
new  and  used  passenger  cars  and  trucks, 
and    inspection    of    them    shows    that    a 


large  majority  of  the  sales  being  made 
are  of  medium  and  lower  priced  cars. 
Ford  sales  well  in  the  lead.  Ford  busi- 
ness, in  fact,  the  Atlanta  dealers  state, 
is  considerably  above  normal  and  has 
been  holding  up  well  for  the  past  three 
months. 

Registration  figures  throughout  the 
state  show  that  in  the  counties  where 
the  larger  cities  are  located,  such  as 
Savannah,  Macon,  Atlanta,  Brunswick, 
etc.,  sales  are  proportionately  greater 
than  they  are  in  the  smaller  communi- 
ties. Business  among  the  smaller  deal- 
ers is  at  a  very  low  ebb  and  there  is  lit- 
tle promise  of  improvement  for  some 
months  due  to  the  poor  financial  condi- 
tion of  the  southeastern  farmers. 


MINNEAPOLIS 


MINNEAPOLIS,  June  19— The  big- 
gest general  automobile  demand  in  this 
territory  seems  to  be  for  the  lower  priced 
cars  and  for  coupes  and  sedans.  One 
reason  for  this  character  of  demand  is 
that  traveling  salesmen  find  the  closed 
cars  give  them  more  consistent  protec- 
tion against  the  weather,  and  that  they 
are  kept  in  better  trim  physically  for 
their  work,  when  they  have  this  protec- 
tion on  the  road.  Wholesale  houses  are 
beginning  to  realize  that  the  closed  car 
is  the  most  generally  useful  for  their 
salesmen,  and  find  that  their  men  ask  for 
these  cars  when  the  firm  does  not  offer 
them.  This  is  found  true  especially  in 
Iowa,  for  some  reason. 

An  illustration  of  local  retail  sales  in 
motor  cars  by  one  firm  will  have  the 
effect  of  a  birdseye  view  of  the  general 
conditions  in  this  line,  and  the  variety 
of  demand.  In  one  day  these  sales  were 
distributed  as  follows:  Business  men,  3; 
salesmen,  2;  merchants,  2;  public  school 
teacher,  physician,  oil  company,  music 
teacher,  farmer,  chef  and  bookkeeper 
one  each. 

General  business  conditions  are  indi- 
cated in  the  demand  for  cars  reported 
by  the  Ford  assembling  plant.  June 
sales  of  cars,  trucks  and  tractors  in 
Minneapolis  territory  are  expected  to 
total  $4,500,000  for  8,840  vehicles,  of 
which  8,190  will  be  assembled  at  the  local 
plant. 

The  force  is  now  750  men,  as  against 
140  January  1.  The  capacity  is  315  cars 
every  day  of  eight  hours,  beginning  June 
1.  The  April  distribution  was  4,806  cars 
as  against  the  best  previous  month, 
which  was  4,573  in  1919.  May's  total 
was  6,240.  The  June  record  for  Ford- 
sons  is  expected  to  be  750,  as  against  433 
in  April.  The  company  expects  to  sell 
in  the  Twin  Cities  2,500  vehicles  a  month 
through  the  summer.  In  May  it  ex- 
ceeded 2,000.  Sales  totaled  1,836  cars 
and  trucks  in  April. 


CALIFORNIA 


SAN  FRANCISCO,  June  19— A  record 
for  automobile  sales  in  California  was 
set  during  the  month  of  May  just  closed, 
with  14,088  new  passenger  cars  regis- 
tered in  the  state.  This  surpasses  April, 
1922,  which,  until  now,  had  held  the  rec- 
ord, by  1,837  cars,  and  the  record  of 
May,  1921,  by  4,719.  This  is  a  gain  of 
virtually  50  per  cent  in  automobile  sales 
for  May  of  this  year  over  the  same 
month  last  year.  A  list  of  the  cars  sold, 
compiled  by  the  "Motor  Registration 
News"  of  Oakland,  Cal.,  indicates  that 
the  gain  in  sales  is  most  noticeable  in 
medium-priced  cars,  than  in  high-priced 
cars,  and  least  in  the  low-priced  cars. 

Many  dealers  were  surprised  by  the 
great  increase  in  May  sales  over  those 
of  April,  1922,  because  the  peak  of  the 
spring  selling  is  reached  usually  between 
April  15  and  20.  Some  of  the  dealers 
believe  that  June  and  July  will  be  as  ac- 
tive as  May,  and  are  making  prepara- 
tions accordingly.  Southern  California 
led  in  sales,  with  7,269  cars,  compared 
with  6,819  in  the  northern  half  of  the 
state.  Sales  in  southern  California  in 
May,  1921,  totaled  4,888  cars,  but  that 
section  surpassed  this  by  49  per  cent  in 
May,  1922.  In  May,  1921,  northern  Cali- 
fornia sold  4,481  cars,  and  beat  this  rec- 
ord by  52  per  cent  with  its  6,819  sales  in 
May  this  year. 

Truck  Dealers   Share  in  Increase 

Motor  truck  dealers  shared  in  the  gen- 
eral increase  in  sales,  disposing  of  1,944 
trucks  in  May  of  this  year,  as  compared 
with  1,206  in  May,  1921,  a  gain  of  61 
per  cent  in  the  year.  May,  1922,  was  the 
largest  and  best  month  the  truck  dealers 
and  distributors  ever  have  had  in  this 
state. 

Consistent  with  this  increase  in  sales, 
and  the  prospects  of  even  better  busi- 
ness during  June  and  July,  dealers  in 
both  passenger  cars  and  trucks  are  ex- 
panding their  sales  forces  and  increas- 
ing their  advertising  expenditures. 

One  of  the  most  important  recent 
events  was  the  purchase  by  the  Star 
Motor  Co.  of  California  of  five  acres 
adjacent  to  the  Durant  Motor  Co.'s  plant 
on  East  14th  Street,  Oakland.  The  land 
is  to  be  used  for  an  office  building  and  a 
U-shaped  warehouse,  surrounding  the 
office  building,  with  spur  tracks  running 
into  the  property. 


TRUCK   INTEREST  INCREASING 

PONTIAC,  MICH.,  June  20— Increased 
buying  interest  in  trucks  was  indicated 
at  the  fourth  of  the  series  of  agents'  and 
salesmen's  conferences  held  by  the  Gren- 
eral  Motors  Truck  Co.  at  its  plant  here. 
The  conference  brought  together  men 
from  the  South  and  Southwest, 
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Men  of  the  Industry  and  What  They  Are  Doing 


Stephenson   Heads   Indiana   Truck 

J.  W.  Stephenson,  executive  vice-presi- 
dent and  general  manager  of  the  Indiana 
Truck  Corp.,  has  been  unanimously 
elected  president  of  the  corporation  as 
successor  to  Charles  G.  Barley,  who 
died  last  week  after  an  illness  of  more 
than  two  years.  Stephenson  has  been 
connected  with  the  Indiana  Truck  Corp. 
since  1915  as  vice-president  and  general 
manager,  and  had  complete  charge  of  its 
affairs  during  the  illness  of  Barley.  Ste- 
phenson and  Barley  had  been  associated 
together  in  many  business  enterprises,  in- 
cluding a  partnership  in  the  Rutenber 
Motor  Co.  Stephenson  is  an  officer  or  di- 
rector of  several  other  corporations  in 
Marion  as  well  as  other  parts  of  the 
country. 


L.  J.  Oilier  Retires  from  Business 

L.  J.  Oilier  has  resigned  as  vice-presi- 
dent in  charge  of  export  sales  of  the 
Studebaker  Corp.,  effective  July  1.  He 
will  retire  from  business  and  will  make 
an  extended  European  trip  for  rest  and 
recreation.  Oilier  has  been  identified 
with  the  corporation  for  a  number  of 
years,  rising  successively  from  a  sales- 
man to  the  positions  of  branch  manager 
nt  Los  AngeleSj  sales  manager  at  Detroit 
and  vice-president  in  charge  of  sales. 
Harry  A.  Biggs,  vice-president  in  charge 
of  sales,  hereafter  will  direct  both  do- 
mestic and  export  sales.  Harold  S.  Vance, 
formerly  assistant  to  the  president,  has 
been  appointed  manager  of  export  sales, 
under  the  direction  of  Biggs. 

Fraser  Succeeds  McGinness 

R.  M.  Fraser  has  been  appointed  pur- 
chasing agent  for  the  Chandler  Motor 
Car  Co.,  to  succeed  the  late  George  E. 
McGinness.  Fraser  has  been  with  Chand- 
ler for  six  years,  the  last  two  and  one- 
half  of  which  he  served  as  service  man- 
ager. J.  W.  Whiteherbe  has  been  pro- 
moted to  the  head  of  the  service  depart- 
ment. He  has  been  identified  with 
Chandler  for  seven  years,  six  of  which 
have  been  spent  in  service  work. 


Goldie  Managing  Ruggles  Truck 

R.  J.  Goldie,  for  six  years  factory  man- 
ager  of  the  Columbia  Axle  Co.,  Cleveland, 
has  resigned  to  become  general  manager 
of  the  Ruggles  Motor  Truck  Co.,  Sag- 
inaw. F.  H.  Ragan,  formerly  with  the 
Gemmer  Manufacturing  Co.,  has  been 
appointed  his  successor. 


Nash    Advances   Bliss   and   Smith 

C.  H.  Bliss  is  assistant  salesmanager 
of  the  Nash  Motors  Co.,  to  succeed  W. 
W.  Smith,  who  has  been  awarded  a  di- 
rect factory  distributing  contract  at 
Oklahoma  City.  Bliss  has  been  identi- 
fied with  the  Nash  organization  for  the 


last  five  years,  spending  consiflerable 
time  in  the  factory  and  working  in  a 
number  of  different  departn.ents  until 
he  was  transferred  to  sales  work.  Smith 
has  been  associated  with  Nash  ever  since 
its  organization.  He  entered  the  indus- 
try in  1910  when  he  organized  the  Speed- 
well Motor  Car  Co.  Later  he  joined  the 
Thomas  B.  Jeffery  company  and  was  in 
its  sales  department  when  the  plant  was 
bought  by  C.  W.  Nash  and  the  Nash  Mo- 
tors Co.  was  formed.  Three  years  ago  he 
was  appointed  assistant  sales  manager. 


Hibbard  with  Maxwell 

John  Lawrence  Hibbard  has  been 
elected  president  and  general  manager  of 
the  Maxwell  and  Chalmers  companies  of 
Canada.  Hibbard  has  had  extensive  ex- 
perience in  the  automotive  industry,  hav- 
ing served  as  export  manager  of  the 
Studebaker  Corp.  and,  recently,  as  presi- 
dent and  general  manager  of  the  Cleve- 
land Tractor  Co.  of  Canada,  Ltd.  M.  O. 
Andrae  has  been  appointed  Toronto 
branch  manager.  Andrae  comes  to  To- 
ronto from  the  Sterling  organization  at 
Milwaukee,  where  for  some  time  he  was 
in  the  cost  department  and  lately  in 
charge  of  the  Milwaukee  city  branch.  R. 
Bagnall  is  in  charge  of  service.  Bagnall 
has  been  connected  with  the  Sterling  fac- 
tory for  many  years. 


Burckart  Appointed  by  Dort 

Louis  F.  Burckart,  traffic  manager  of 
the  Flint  Chamber  of  Commerce,  has  been 
appointed  traffic  manger  of  the  Dort 
Motor  Car  Co.,  succeeding  Thomas  Cole, 
who  died  recently. 


Ross  at  Hagerstown 

Herbert  N.  Ross  of  New  York  has 
taken  charge  of  the  Crawford  Automo- 
bile Co.'s  plant  in  Hagerstown,  Md.  Ross 
has  been  identified  with  the  industry  for 
fifteen  years  and  is  a  pioneer  in  the 
motor  truck  field. 


D.  Kirke  Moore  Joins  Dana 

D.  Kirke  Moore  has  become  associated 
with  C.  A.  Dana  as  supervisor  of  sales 
for  the  Spicer  Manufacturing  Corp.,  Par- 
ish Manufacturing  Co.,  Sheldon  Axle  & 
Spring  Co.  and  the  Salisbury  Axlf  Co., 
which  comprise  the  Dana  group.  Moore 
was  one  of  the  organizers  of  the  Ameri- 
can Distributing  Co.  until  January,  1912, 
when  he  joined  the  Weston-Mott  Co.  as 
general  sales  manager.  Nine  years  later 
he  returned  to  the  American  Distribut- 
ing Co.  After  severing  his  connection 
with  the  Weston-Mott  Co.  he  became 
director  of  sales  for  Northway  Motor  & 
Manufacturing  Co.  and  the  Jackson. 
Church  &  Wilcox  Co.  Subsequently  he 
was  identified  with  Standard  Parts  as 
manager  of  the  bearine  and  axle  depart- 
ments, resigning  in  1920. 


Clifford,    .New    Jersey    DiHtributor 

John  E.  Clifford,  manager  of  the  whole- 
sale department  of  Warren  Nash  Mot^>r 
Corp.,  New  York,  since  1918,  has  re- 
signed to  become  president  and  general 
manager  of  the  Nash  Sales  Corp.  of 
Jersey  City,  which  he  has  organized  with 
a  capitalization  of  $125,000.  Prior  to 
beginning  his  association  with  the  Nash 
distributor  in  New  York,  Clifford  served 
for  five  years  as  manager  of  the  Austral- 
asian division  of  the  General  Motors  Ex- 
port Co.  and  for  two  years  merchandised 
and  distributed  Buick  and  Oakland  cars 
direct  through  Australia  and  New  Zea- 
land, when  C.  W.  Nash  was  successively 
president  of  the  Buick  Motor  Co.  and 
General  Motors  Corp.  In  1917,  when  Nash 
left  General  Motors,  Clifford  resigned  to 
take  a  position  at  the  Nash  factory  in 
Kenosha.  The  Nash  Sales  Corp.  will  han- 
dle distribution  in  Hud.son  and  Bergen 
counties. 


Eustis,  Service  Body  Manager 

John  R.  Eustis  will  become  secretary 
and  general  manager  of  the  Automotive 
Service  Association  of  New  York  July  1. 
Eustis  is  one  of  the  pioneers  in  automo- 
bile activities  in  New  York  and  has  been 
connected  with  the  trade  in  one  way  or 
another  since  1903.  Coincident  with  the 
change  of  management  will  be  a  removal 
of  the  business  office  and  headquarters 
of  the  organization  to  50  East  Forty- 
Second  Street.  Eustis  will  take  entire 
charge  of  the  affairs  of  the  association 
including  the  A.  S.  A.  Bulletin,  a  month- 
ly publication  issued  by  the  association. 


Schaefer  Associated  with  Brother 

Robeii;  H.  Schaefer.  for  several  years 
a  member  of  the  sales  department  of 
the  Tuthill  Spring  Co.,  is  severing  his 
connection  with  that  company  July  1. 
His  purpose  is  to  move  to  New  York 
and  become  associated  in  business  with 
his  brother,  William  H.  Schaefer.  at  79 
Walker  Street,  who  is  representing  the 
Tuthill  company  and  several  other  manu- 
facturers of  automobile  equipment. 


Toland  Sent  to  Coast 

H.  I.  Toland,  wholesale  manager  of 
the  New  York  Mitchell  organization,  has 
been  appointed  Pacific  Coast  manager  of 
the  Mitchell  Motors  Co.,  Inc.  At  pres- 
ent Toland  is  at  the  plant  in  Racine, 
making  an  analysis  of  his  territory.  As 
soon  as  this  is  completed,  he  will  leavt 
for  the  coast  with  Los  Angeles  as  hi? 
headquarters. 


Kroneberger  With  Yellow  Cab 

W.  L.  Kroneberger,  formerly  sales 
manager  for  the  Commonwealth  Motors, 
has  been  appointed  manager  of  the  sales 
promotion  department  of  the  Yellow  Cab 
Manufacturing  Co.,  Chicago. 
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Diamond  Cab  Starts 
With  Big  Contract 

1,000    Taxis     for    New    York— 
Klingensmith,  Beall  and  Han- 
over in  Company 


NEW  YORK,  June  20— The  Diamond 
Taxicab  Co.  has  been  launched  with 
Frank  L.  Klingensmith,  Frank  F.  Beall 
and  Harry  T.  Hanover,  president  of  the 
Apex  Motor  Corp.,  among  its  backers. 
Announcement  that  these  executives 
would  manufacture  a  standard  cab  which 
would  sell  for  approximately  $1,200  was 
made  in  Automotive  Industries  of 
March  2.  The  new  company  states  that 
its  first  fleet  of  cabs  for  New  York  City 
will  number  1000  and  that  the  contract 
for  the  initial  unit  of  250  has  been  exe- 
cuted. It  is  expected  that  the  first  of 
them  will  be   on  the  streets  by  July  1. 

Associated  in  the  venture  with  Kling- 
ensmith, Beall  and  Hanover  are  O.  D. 
Havenrich,  Fred  Lewis  and  United  States 
Senator  Owen  of  Oklahoma. 

The  taxicab  will  be  of  the  town  body 
type  with  rather  less  glass  than  the  con- 
ventional cab.  The  panels  will  be  remov- 
able so  that  they  can  be  easily  replaced 
in  case  of  accident.  The  units  will  be 
made  very  accessible,  interchangeable  and 
easy  of  replacement.  One  of  the  novel- 
ties of  construction  is  the  removable 
upholstery.  When  the  cushions  and  backs 
are  removed,  the  whole  inside  of  the  cab 
can  be  washed  out  with  a  hose  without 
doing  damage  to  anything  remaining. 

The  company  will  maintain  model  ga- 
rages in  various  parts  of  the  city  with 
club  rooms,  swimming  pool,  billiard  room, 
etc.,  for  the  chauffeurs.  The  carbureter 
equipment  is  so  fixed  that  no  adjustments 
can  be  made  except  at  the  garages. 


AUTOMOTIVE  INDUSTRIES 

THE  AUTOMOBILE 

Belmont  Motor  Co.,  Lewistown,  Pa.,  will 
build  the  trucks  for  the  Penn  Motors 
Corp.  of  Philadelphia.  Hilton  W.  Sofield, 
Penn  president,  has  been  made  general 
manager  of  the  Belmont  plant,  and  a 
consolidation  of  the  two  concerns  shortly 
is  expected.  The  Belmont  company, 
until  it  recently  remodeled  the  North 
American  tannery  at  Lewistown,  had  been 
without  a  location  since  its  old  plant  at 
Riverton,  N.  J.,  was  destroyed  by  fire 
in  1920. 


June  22,  1922 


Sterling  Enters  Canada 

with  Own  Sales  Force 

TORONTO,  ONT.,  June  20— The 
Sterling  Motor  Truck  Co.,  Milwaukee, 
maker  of  Sterling  motor  trucks,  is  now 
entering  Canada  with  its  own  sales  or- 
ganization and,  if  sales  and  business  war- 
rant it,  will  establish  a  factory  hert  later 
on. 

The  head  office  for  Canada  will  be  at 
510  King  Street  E.,  this  city.  It  is  also 
planned  to  cover  Canada  with  a  chain  of 
factory  branches  or  dealer  service  sta- 
tions. 

G.  B.  Wheeler,  formerly  factory  sales 
manager  for  the  Canadian  Fairbanks 
Morse  Co.,  Toronto,  has  been  appointed 
Canadian  sales  manager.  Wheeler  has 
been  identified  with  the  Canadian  Fair- 
banks Morse  Co.  for  fifteen  years,  twelve 
of  which  were  spent  in  building  up  an 
organization  of  dealers  in  eastern  and 
western    Canada. 


Total  Output  in  May 

Now  Reaches  256,302 

WASHINGTON,  June  21-^Output  of 
Motor  vehicles  for  May  reported  to  the 
Census  Bureau  by  91  passenger  car  com- 
panies and  82  truck  companies  was  256,- 
302.  This  is  considerably  in  excess  of 
the  estimate  of  the  National  Automobile 
Chamber  of  Commerce  for  the  month, 
which  was  252,000.  Passenger  car  out- 
put totaled  231,699  and  truck  production 
24,603. 

Revised  production  figures  for  April 
with  approximately  the  same  number  of 
companies  reporting  showed  197,221  pas- 
senger cars  and  22,227  trucks  made  in 
that  month,  a  total  of  219,448.  No  ac- 
curate data  is  obtainable,  but  it  is  es- 
timated that  the  output  in  March,  1920, 
the  best  previous  month  in  the  history  of 
the  industry,  was  220,000. 

It  will  be  noted  that  truck  production 
continues  to  approximate  10  per  cent  of 
the  total  and  that  the  commercial  vehicle 
branch  of  the  industry  now  is  operating 
at  the  rate  of  300,000  a  year.  The  total 
for  1921  was  154,550.  It  was  322,039 
in  1920  and  316,364  in  1919. 


PENN,  BELMONT  MAY  MERGE 

PHILADELPHIA,  June  20— A  new  ar- 
rangement has  been   made  whereby  the 


Guilty  of  Taking  Bribe 

in  Skid  Chain  Contract 

WASHINGTON,  June  16— Charles  J. 
Ritzman,  general  manager  of  a  firm  of 
accessory  dealers  in  Detroit,  and  for- 
merly a  captain  in  the  Motor  Transport 
Corp,  yesterday  was  found  guilty  by 
the  Federal  grand  jury  of  accepting  a 
bribe  of  $800  for  a  government  order 
for   $100,000   worth  of   skid   chains. 

Ritzman  was  convicted  on  the  testi- 
mony of  R.  W.  Standley,  president  of  the 
Standley  Skid  Chain  Co.  of  Boonr  Iowa, 
who  testified  that  he  had  paid  the  army 
captain  $800  with  marked  bills  to  influ- 
ence him  in  recommending  the  order,  it 
being  Ritzman's  duty,  the  tsstimony 
showed,  to  recommend  or  reject  automo- 
bile accessories  to  be  bought  by  the  mo- 
tor transport  corps. 

Standley  testified  that  in  November, 
1918,  he,  with  a  United  States  intelli- 
gence service  operative,  fitted  up  a  dicta- 
phone in  a  room  in  a  local  hotel,  where 
the  marked  money  was  given  to  Ritz- 
man while  the  dictaphone  recorded  the 
conversation. 

Ritzman  declared,  in  his  testimony, 
that  the  tender  of  the  money  merely 
aroused  his  suspicions,  and  he  accepted 
it  in  order  to  expose  the  party  offering 
it.  Two  other  charges  of  soliciting  a 
bribe  were  dismissed  against  him. 


National  Will  Join 
Associated  Motors 


Stockholders     Accept     Offer 
Transfer  Assets  for  $1,175, 
000,  Part  in  Cash 


to 


NEW  YORK,  June  21— .Stockholders  of 
the  National  Motor  Car  &  Vehicle  Corp. 
decided  at  a  special  meeting  here  yester- 
day to  accept  the  offer  of  Associated  Mo- 
tor Industries,  Inc.,  for  the  assets  of  the 
company.  Details  of  the  merger  will  be 
worked  out  by  the  directors,  and  it  will 
take  some  time  to  arrange  for  the  actual 
transfer  of  the  property. 

In  effect,  the  offer  of  Associated  Motor 
Industries  is  to  pay  for  the  National  as- 
sets $125,000  in  cash  and  $1,050,000  in 
stocks  and  bonds  of  the  newly  organ- 
ized corporation. 

Creditors  of  the  National  company 
have  been  asked  to  accept  10  per  cent  in 
cash,  25  per  cent  in  one  year  notes,  15 
per  cent  in  bonds  of  Associated  Motors 
and  50  per  cent  in  preferred  stock  of 
Associated  Motors  for  their  claims.  Di- 
rectors of  the  National  company  assert 
that  none  of  the  creditors  have  objected 
to  the  proposal,  as  was  done  in  the  case 
of  the  Kentucky  Wagon  Co.,  which  also 
wants  to  enter  the  merger  with  six  or 
eight  other  companies,  including  Jack- 
son Motors  and  Traffic  Truck. 

Banking  Syndicate  Being  Formed 

Promoters  of  Associated  Motors  de- 
clare that  a  banking  syndicate  is  being 
organized  in  Chicago  to  underwrite  a 
bond  issue  of  $4,500,000  and  that  these 
negotiations  have  been  practically  com- 
pleted. The  Union  Trust  Co.  of  Chicago 
will  act  as  trustee  for  the  sale  of  bonds. 
The  combined  assets  of  the  companies 
which  will  be  merged  are  estimated  at 
slightly  more  than  $21,000,000. 

Before  it  is  formally  launched,  the 
name  of  Associated  Motors  will  be 
changed.  It  is  probable  the  corporation 
will  be  headed  by  Will  I.  Ohmer  of  Day- 
ton, Ohio. 

The  National  Motor  Car  &  Vehicle 
Corp.  was  incorporated  in  New  York  in 
1916  to  take  over  the  assets  of  the  Na- 
tional Motor  Vehicle  Co.  incorporated  in 
Indiana.  Its  plant  at  Indianapolis  has 
a  floor  space  of  five  and  one-half  acres 
with  an  annual  capacity  of  6000  cars. 
The  company  is  conti  oiled  by  New  York 
bankers  and  brokers. 


CONTINENTAL'S  BEST  MONTH 

DETROIT,  June  21— ContinenUl  Mo- 
tors Corp.  will  reach  the  largest  pro- 
duction in  its  history  this  month.  The 
company  reports  the  closing  of  conh-acts 
with  a  number  of  important  truck  manu- 
facturers giving  it  a  more  extensive  out- 
let for  the  heavy  duty  engines  than  it 
has  enjoyed  at  any  other  point.  Pro- 
duction of  the  single  six  engine  is  reach- 
ing the  proportions  necessary  to  meet  the 
demand  of  its  customers. 


June  22,  1922 

Booklet  on  Bodies 
for  All  Car  Buyers 

Association    Plans    to    Distribute 
Publication  Through  Auto- 
mobile Makers 


AUTOMOTIVE  INDUSTRIES 

THE  AUTOMOBILE 


DETROIT,  June  21— Under  the  terms 
of  a  resolution  adopted  at  the  convention 
here  of  the  Automobile  Body  Builders 
Association,  a  booklet  will  be  prepared 
on  the  care  and  treatment  of  bodies, 
which  will  be  submitted  to  car  manufac- 
turers with  the  request  that  it  be  passed 
along  to  persons  buying  cars  as  impor- 
tant in  the  continued  service  of  the  body. 

This  wall  be  part  of  the  general  ser- 
vice plan  of  the  association  given  through 
the  car  manufacturer. 

The  service  committee  of  the  associa- 
tion headed  by  Francis  D.  Willoughby 
of  the  Willoughby  Co.,  Utica,  N.  Y.,  will 
prepare  the  booklet  and  will  work  with 
the  service  committee  of  the  National 
Automobile  Chamber  of  Commerce  in 
compiling  it. 

The  question  of  servicing  bodies  was 
discussed  extensively  at  the  meeting,  the 
feeling  being  that  much  of  the  ill  treat- 
ment to  which  bodies  were  subjected  and 
which  later  entailed  service,  could  be 
eliminated  by  the  issuance  of  a  publica- 
tion setting  forth  essential  facts  on  body 
care.  As  a  further  step  looking  to  ser- 
vice, the  committee  will  draft  a  set  of 
proposals  on  what  the  association  is  pre- 
pared to  do  and  will  submit  these  to  the 
automobile  chamber  committee,  so  that 
a  working  agreement  may  be  reached. 

Speaks  on  Ordering  Timber 

Speaking  on  the  hardwood  situation, 
John  W.  McClare  of  the  National  Lum- 
ber Association  said  considerable  delay 
in  the  cutting  of  timber  had  been  occa- 
sioned by  floods  in  the  South,  and  that 
it  would  be  late  in  the  year  before  the 
new  timber  would  be  ready  for  market- 
ing. He  spoke  against  the  practice  of 
specifying  certain  sections  in  ordering 
timber,  saying  this  led  to  increased  prices 
and  to  impositions,  to  some  extent,  in 
that  lumber  was  shipped  from  section  to 
section  to  meet  the  demand  from  the  fa- 
vored spots.  This  increased  freight  bills 
and  added  to  costs  without  bringing  any 
gain. 


Wilson  Foundry  Prepares 
to  Meet  Engine  Demand 

PONTIAC,  MICH.,  June  19— Work  will 
be  started  the  first  week  of  July  on 
necessary  changes  and  additions  at  the 
Wilson  Foundry  &  Machine  Co.  plant 
here  to  meet  a  demand  for  300  Willys- 
Knight  engines  daily  that  has  come 
from  the  Willys-iOverland  plant  in 
Toledo. 

The  changes,  according  to  D.  R.  Wil- 
son, general  manager,  will  be  completed 
in  time  for  the  new  schedule  to  be  put 
into  effect  this  fall,  so  that  the  plant 
can  build  up  a  reserve  of  engines  to  meet 
the  demand. 


MICHELIN  TIRE  MAIS 
WILL  BE    'OLD  189.T' 

MILLTOWN,  N.  J.,  June  20— 
The  judges  in  the  contest  instituted 
by  the  Michelin  Tire  Co.  for  a  name 
and  slogan  for  its  product  have 
awarded  the  first  prize,  $1,000  in 
cash,  to  L.  J.  Keller,  a  Kendallviile, 
Ind.,  banker.  The  name  he  pro- 
posed for  the  Michelin  tire  man 
was  "Old  1895,"  and  the  slogan, 
"Full  of  Life  and  Quality." 

Michelin  tires  have  been  awarded 
to  fifteen  others  whose  suggestions 
were  considered  next  best.  Re- 
markable interest  was  aroused  by 
the  contest  and  several  hundred 
thousand  suggestions  were  re- 
ceived. They  came  from  every 
state  in  the  Union  and  many  for- 
eign countries.  The  tire  man  has 
been  used  in  Michelin  advertising 
since  the  early  days  of  the  indus- 
try. The  idea  was  developed  in 
the  suggestion  of  a  workman  who 
saw  in  a  pile  of  tires  a  crude  re- 
semblance to  a  man. 
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Detroit  Has  Enouiuh 
Coal   for  2  Months 


To  provide  for  the  larger  output,  the 
extensive  plant  built  here  for  the  Mon- 
roe Motors  Co.  will  be  brought  into  active 
manufacturing  use  for  the  first  time.  It 
was  planned  originally  to  make  tractor 
parts  in  the  building,  but  this  purpose 
was  abandoned  and  the  upper  floor  of  the 
structure  has  been  used  for  a  plant  cafe- 
teria. 


S.  A.  E.  Is  Deadlocked 

on  Choice  for  President 

WHITE  SULPHUR  SPRINGS,  June 
2 — ^The  midsummer  meeting  of  the  Soci- 
ety of  Automotive  Engineers  is  proving 
a  great  success,  although  sport  and  out- 
side atti'actions  are  interfering  slightly 
with  the  technical  program.  So  many 
members  entered  the  golf  tournament 
that  it  had  to  be  divided  into  three  sec- 
tions. 

The  real  sessions  started  to-day.  The 
motor  bus  session,  attended  by  about  150 
members,  and  the  aeronautic  session, 
with  40  members,  were  held  this  morn- 
ing. George  Green  of  the  Fifth  Avenue 
Coach  Co.  presented  a  paper  on  motor 
bus  design  which  was  one  of  the  most 
striking    ever   given   before   the    society. 

The  nominating  committee  rearhed  a 
virtual  deadlock  in  its  attempt  to  choose 
a  president  for  next  year.  The  arrival 
of  some  other  members  who  have  been 
delayed  in  coming  is  now  being  awaited, 
as  there  seems  to  be  little  hope  of  a 
choice  being  made  until  then. 


NEW   YORK   CLOSED   CAR  SHOW 

NEW  YORK,  June  22— The  Automo- 
bile Merchants  Association  of  New  York, 
Inc.,  has  arranged  to  hold  a  closed  car 
show  at  the  Grand  Central  Palace,  Sept. 
23  to  30.  The  show  has  been  sanctioned 
by  the  N.  A.  C.  C. 


Detroit  Edison  Co.,   Which   Sup- 
plies Power  to  Plants,  Slowly 
Increasing  Reserve 

DETROIT,  June  20— The  Detroit  Edi- 
son Co.,  which  supplies  power  to  all 
automobile  plants  in  the  city  with  the 
exception  of  one  or  two,  is  building  up 
its  reserve  of  coal  to  a  three  months' 
supply,  ample,  in  its  estimate,  to  carry 
the  district  through  the  present  coal 
strike  without  the  necessity  of  reducing 
working  schedules  to  any  degree. 

At  present  there  is  a  two  months'  sup- 
ply in  its  bunkers  at  the  several  power 
producing  plants,  and  this  is  being  stead- 
ily augmented.  This  week  there  are  280 
cars  of  coal  in  transit  from  its  various 
supply  sources.  Unless  a  railway  strike 
interferes  it  will  have  its  three  months' 
supply  safely  in  hand  within  a  short 
time. 

No  Need  of  Reducing  Power 

Should  a  railway  strike  check  deliveries 
of  finished  products  by  ihe  automobile 
factories  and  other  industries  of  the  city, 
the  company  declares  its  coal  supply  will 
be  spread  over  just  that  much  longer 
period  of  time,  and  it  dismisses  any 
thought  of  being  compelled  to  reduce  its 
power  production  for  this  three  months' 
period  at  least. 

After  a  ten-day  period  of  investigation 
in  the  coal  fields,  an  officer  of  the  com- 
pany reports  a  continued  state  of  stag- 
nation in  the  strongly  unionized  districts 
in  Illinois,  Indiana,  Ohio,  Pennsylvania 
and  West  Virginia,  but  declares  there  is 
a  gradual  increase  in  production  in  the 
districts  where  the  union  foothold  is  of 
recent  origin,  or  where  it  had  not  es- 
tablished a  strong  claim  upon  its  mem- 
bers. 

Ford  Has  Plentj   of  Coke 

The  Ford  Motor  Co.  declared  itself 
comfortably  situated  as  to  its  coal  supply 
and  said  that  in  addition  to  the  stores  on 
hand  it  is  receiving  daily  shipments  from 
its  own  mines.  Aside  from  some  con- 
gestion due  to  heavy  trafl[ic  on  its  rail- 
road there  is  no  difficulty  in  obtaining 
coal.  All  coal  being  taken  from  the  Ford 
mines  is  used  i'.  the  Ford  plants.  Un- 
like other  companies  suffering  from  a 
shortage  of  coke,  Ford  has  plenty  of  coke 
for  its  manufacturing  requirements,  and 
in  addition  is  selling  it  to  its  employees 
for  household  use.  Employees  are  being 
urged  to  buy  now  to  guard  against  a 
possible  shortage  later  on.  The  com- 
pany is  not  considering  the  sale  of  coke 
to  i.nyone  except  Ford  employees. 


SPANISH   FIELD  OPENED   TO 
FRANCE 

PARIS,  June  22  {By  Cable)— A  com- 
mercial treaty  between  France  and  Spain 
has  been  concluded  under  which  France 
vdll  get  a  minimum  duty  under  a  most 
favored  nation  clause.  French  automo- 
bile manufacturers  now  will  be  able  to 
compete  in  the  Spanish  market. 
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Would  Put  Bus  Lines 
Under  Rail  Control 


Short    Lines    in     Georgia     Also 

Alarmed  by  Inroads  Made 

by  Trucks 

ATLANTA,  June  20— Because  of  the 
tremendous  inroads  motor  truck  freight 
traffic  and  passenger  bus  transportation 
have  made  the  past  year  or  two  in  the 
business  of  the  short  line  railroads  of 
the  Southeastern  territory,  thirty-nine 
of  the  lines  operating  in  Georgia  have 
organized  what  is  known  as  the  Georgia 
Short  Lines  Association,  and  will  seek 
legislation  immediately  for  the  control  of 
motor  bus  lines  and  truck  freight  traffic. 

The  primary  effort  of  the  association 
will  be  to  bring  about  legislation  making 
the  motor  bus  lines  common  carriers  sub- 
ject to  the  rules  and  regulations  govern- 
ing the  railroads.  This  would  place  bus 
lines  under  the  direct  supervision  of  the 
State  Railroad  Commission. 

Score  Taxation  Policy 

The  present  taxation  policy  which  per- 
mits motor  trucks  to  compete  with  the 
railroads,  charging  higher  freight  and 
passenger  rates,  using  public  highways 
in  counties  where  the  operators  of  the 
lines  contribute  nothing  to  the  upkeep 
of  these  highways  which  the  railroads 
pay  taxes  to  preserve,  was  scored  at  a 
recent  meeting  in  Atlanta,  and  efforts 
will  be  made  to  remedy  this  situation. 

At  a  meeting  of  bus  line  operators 
held  in  Atlanta  this  month  an  organ- 
ization was  formed  that  will  endeavor  to 
defeat  the  aims  of  the  short  line  rail- 
roads by  combating  such  legislation  as 
it  seeks  to  enact  and  that,  it  is  believed, 
would  prove  detrimental  to  the  truck 
transportation  business. 

Laments   Conditions 

ATLANTIC  CITY,  June  20— The  com- 
petition of  highway  transport  was  again 
bewailed  by  W.  J.  Tollerton  of  Chicago, 
chairman  of  the  annual  convention  here 
of  the  American  Railway  Association. 
Tollerton  said: 

The  railroads  are  confronted  with  a  field 
of  competition  in  the  form  o^"  automobiles 
and  auto  trucks  which  is  having  a  serious 
effect  on  local  traffic,  both  passengt  r  and 
freight. 

Insofar  as  automobile  trucks  are  con- 
cerned they  are  in  a  position  to  operate  at  a 
very  low  cost,  practically  on  a  government 
subsidy,  having  no  other  expense  than  a 
small  tax  in  investment  of"  maintenance  of 
roadway,  terminal  and  other  station  require- 
ments. 


MIDWEST  MAKES   PROGRESS 

INDIANAPOLIS,  June  22— Receivers 
for  the  Midwest  Engine  Co.  report  that 
subscriptions  have  been  received  for 
$1,000,000  worth  of  refunding  bonds  in- 
suring speedy  reorganization  and  work- 
ing capital  to  complete  the  transfer  to 
the  New  Midwest  Engine  Corp.  The  prop- 
erty will  be  offered  at  public  sale  about 
July  11.  All  claims  against  the  old  com- 
pany must  be  filed  with  the  receivers  or 
Judge    Solon    Carter    in    Marion    County 


134,762  IN  MAY  MADE 
ISEW  RECORD  FOR  FORD 

DETROIT,  June  21— A  new  high 
monthly  production  record  of  134,- 
762  cars  and  trucks  was  estab- 
lished in  May  by  the  Ford  Motor 
Co.  Domestic  output  in  all  plants 
was  121,073,  compared  with  the  pre- 
vious record  of  109,187,  which  was 
established  in  June  1921.  The  six 
foreign  plants  produced  6170  cars 
and  trucks  and  the  Canadian  plant 
6519.  The  company  estimates  that 
the  May  record  will  be  bettered 
this  month.  Production  in  Ameri- 
can and  foreign  plants  for  the  first 
five  months  of  the  year  was  409,- 
309  cars  and  trucks,  compared  with 
329,813  for  the  same  period  last 
year. 

Each  Ford  foreign  plant,  includ- 
ing Canada,  showed  a  considerable 
increase  in  output  in  May  over  the 
previous  month. 


Superior  Court  by  June  29.  It  is  stated 
that  95  per  cent  of  the  creditors  and 
stockholders  have  assented  to  the  reor- 
ganization plan. 


Eager  Succeeds  Armitage 
as  Whitman  &  Barnes  Head 

AKRON,  June  22— William  H.  Eager, 
who  has  been  vice-president  of  the  Whit- 
man &  Barnes  Manufacturing  Co.  since 
1918,  has  been  elected  president  to  suc- 
ceed A.  D.  Armitage,  who  resigned  two 
weeks  ago  to  devote  his  entire  time  to 
the  J.  H.  Williams  Co.  of  Brooklyn,  of 
which  he  is  vice-president  and  general 
manager.  Since  the  sale  of  the  Whit- 
man &  Barnes  factories  at  West  Pullman 
&  St.  Catherines,  Ont.,  to  the  Williams 
company,  Armitage  has  served  in  a  dual 
position  as  president  of  the  Akron  com- 
pany and  general  manager  of  the  other. 

He  will  remain  a  member  of  the  Whit- 
man &  Barnes  directorate. 

Eager,  widely  knov^oi  as  an  engineer, 
has  been  with  the  Whitman  &  Barnes 
company  for  the  last  16  years,  having 
joined  it  as  assistant  superintendent  of 
the  Chicago  factory.  He  was  elected 
treasurer  in  1908  and  was  transferred 
to  Akron  in  1909.  Two  years  later  he 
became  sales  manager. 

Frank  W.  Oliver,  widely  known  as  a 
salesman  in  the  twist  drill  and  reamer 
field,  has  joined  the  Whitman  &  Barnes 
organization  as  eastern  sales  manager 
with  headquarters  in  New  York. 


WORKS  ON   MERIDEN  PLANT 

MERIDEN,  CONN.,  June  22— The  New 
Departure  Manufacturing  Co.  has  re- 
cruited a  staff  of  workmen  to  put  the 
Meriden  plant  of  the  company  in  readi- 
ness for  operation.  The  factory  build- 
ings were  completed  two  years  ago  at  a 
cost  of  about  $2,000,000.  The  company 
has  taken  on  800  additional  workers  at 
its  Bristol  plant. 
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A.  E.  A.  Jobbers  Favor 
Extending  Campaign 

Merchandising    Work    Features 

Convention— Business  Far 

Ahead  of  1921 


COLORADO  SPRINGS,  June  22— The 
merchandising  campaign  which  has  been 
under  way  for  10  months  and  which  is 
to  be  supplemented  by  propag'anda  in- 
tended to  foster  shop  profits  and  the 
sale  of  shop  equipment  along  with  acces- 
sory sales,  was  the  feature  of  the  Auto- 
mobile Equipment  Association's  spring 
convention  which  convened  to-day. 

Jobber  members  showed  strong  sup- 
port of  the  campaign  which  was  to  come 
before  the  full  session  of  manufacturers 
and  jobbei's  with  a  recommendation  that 
$60.,000  be  provided  for  the  second  year's 
work.  About  $35,000  of  a  $40,000  ap- 
propriation for  the  first  year  has  been 
spent  to  date.  The  plan  is  to  continue 
the  "Ask  'em  to  Buy"  film  and  kindred 
activities  along  with  the  new  film  and 
literature  suggesting  to  dealers  methods 
of  making  money  in  maintenance  work. 
One  hundred  and  thirty-five  manufactur- 
ing houses  and  90  jobbers  are  represented 
at  the  convention  with  alternates  and 
guests  bringing  the  attendance  up  to  600. 
Accessories  Sell  Strongly 

Delegates  report  business  far  ahead  of 
1921  in  nearly  all  parts  of  the  country, 
and  in  Canada  the  revival  has  begun, 
though  slowly.  Shop  equipment  and 
utility  accessories  are  selling  strongly. 

Gordon  Lee,  chief  of  the  automotive 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  spoke  before  the 
manufacturers  division  for  an  hour,  de- 
scribing recent  developments  of  the  work 
of  his  division.  Lee  said  that  recent 
inquiries  indicated  that  automotive  equip- 
ment manufacturers  would  be  put  into 
the  export  business  whether  they  wanted 
to  go  into  it  or  not.  In  many  countries, 
he  said,  dealers  were  calling  for  accesso- 
ries in  addition  to  standard  equipmen*^ 
on  American  cars. 


Per  Capita  Earnings 

Increase  3.9  Per  Cent 

WASHINGTON,  June  19— Data  com- 
piled by  the  Bureau  of  Labor  Statistics 
show  that  the  per  capita  earnings  in  the 
automotive  industry  for  May  were  3.9 
per  cent  higher  than  in  April.  Compari- 
son of  employment  in  44  identical  auto- 
mobile factories  in  April  and  May  for  a 
period  of  one  week  shows  that  the  amount 
of  payi'oll  increases  averaged  14  per  cent 
and  the  number  on  the  payroll,  9.7  per 
cent. 

These  factories  in  the  week  covered 
by  the  survey  employed  90,992  in  April 
and  99,389  in  May.  The  amount  of  the 
payroll  in  April  was  $2,961,591  as  against 
$3,376,438  in  May.  The  bureau  reports 
that  a  wage  increase  of  approximately 
15  per  cent  was  granted  to  20  per  cent 
of  the  employees  in  one  factory.  Two 
plants  report  a  14  per  cent  increase. 
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Lower  Canadian  Tax 
On  Cars  Over  $1,200 

Protests  Bring  Revision — Increase 

Made  in  General  Sales  Levy 

Remains  Unchanged 

OTTAWA,  June  19— The  Fielding 
budget  has  been  passed  as  revised  and 
presented  by  the  Minister  of  Finance. 
The  chief  revisions  affecting  the  automo- 
tive trade  are:  Cars  valued  at  not  more 
than  $1,200  each,  5  per  cent;  cars  valued 
at  more  than  that  amount,  5  per  cent  up 
to  $1,200  and  10  per  cent  on  the  excess 
over  $1,200.  In  the  original  budget  the 
impost  on  cars  selling  over  $1,200  was 
ten  per  cent  throughout.  Thus  the  im- 
post on  every  car  selling  over  $1,200  is 
reduced  by  $60. 

To  this  extent  the  representations 
made  by  the  Automotive  Industries  of 
Canada  and  the  various  trade  associa- 
tions bore  fruit  as  they  did  also  in  the 
revision  in  the  matter  of  imported  cars 
for  which  bona  fide  orders  were  placed 
prior  to  midnight  of  May  23,  the  day  the 
original  budget  was  brought  down. 

A  ruling  was  given  some  time  ago  that 
the  tax  would  not  apply  on  cars  of  do- 
mestic manufacture  where  affidavits 
from  purchasers  and  dealers  showed  that 
orders  had  antedated  midnight  of  May 
23  but  would  apply  on  cars  not  then  im- 
ported to  fill  orders. 

To  this  the  importers  protested  vigor- 
ously with  the  support  of  the  general 
trade  and  industry.  As  a  result  the  re- 
vision provides  that  the  excise  duty  on 
automobiles  shall  not  apply  on  cars  pur- 
chased before  May  24  and  imported  and 
entered  for  consumption  on  or  before 
July  1.  The  50  per  cent  increase  in  the 
general  sales  tax  stands,  in  addition  to 
the  special  tax.  The  sales  tax  now  is  4 
per  cent  and  6  per  cent  on  passenger  cars 
of  domestic  and  foreign  manufacture  re- 
spectively. 
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New  Oakland  2-Passenger 
Coupe  Marketed  at  $1,285 

PONTIAC,  MICH.,  June  19— A  two- 
passenger  coupe  of  standard  closed  car 
construction  and  priced  at  $1,285  f.  o.  b. 
Pontiac,  has  just  been  put  on  the  market 
by  the  Oakland  Motor  Car  Co.  It  is 
mounted  on  the  regular  Oakland  chassis. 
The  body  is  budlt  in  accordance  with 
regular  coach  making  practice  over  a 
rigid  frame  work. 

Genuine  leather  and  automobile  cloth 
are  used  in  the  interior  and  plate  glass 
for  the  windows.  A  feature  is  the  wide 
door  opening  on  each  side  of  the  body. 
Lever  operated  windows  are  fitted  for 
easy  regulation  of  temperature  in  any 
weather.  The  doors  have  double  latch 
catches  with  locks  in  the  handles. 

The  seating  arrangement  permits  the 
driver  and  passenger  to  sit  side  by  side. 
The  lower  portion  of  the  windshield  is 
built  stationary  into  the  body  to  make 
it  weather-proof,  while  the  upper  half 
is  adjustable.  A  cowl  ventilator  is  ad- 
justable from  the  dash   and  there   is  a 


REVOKING  UCEISSES 
CURTAILS  ACCIDENTS 

BOSTON,  June  19— Drastic  ac- 
tion taken  by  Frank  R.  Goodman, 
state  registrar  of  motor  vehicles, 
to  keep  down  the  number  uf  acci- 
dents by  revoking  the  licenses  of 
careless  drivers,  is  meeting  with 
material  success.  Representatives 
of  the  department  follow  up  all 
complaints,  and  in  most  cases  the 
licenses  of  drivers  against  whom 
complaints  are  made  are  revoked. 
The  revocations  already  number 
approximately  5000.  They  are  for 
various  periods  from  30  days  to 
one  year. 


windshield  visor.  There  is  a  large  com- 
partment under  the  rear  deck  for  heavy 
luggage,  with  a  deep,  covered  compart- 
ment back  of  the  driver's  seat  to  pro- 
vide for  smaller  parcels. 

The  instrument  board  is  of  walnut, 
with  all  instruments  silver  faced  and 
glass  covered.  The  steering  wheel  is  of 
corrugated  walnut  with  a  nickel  plated 
steering  column.  The  standard  equip- 
ment includes  snubbers,  visor,  rear  view 
mirror,  windshield  wiper  and  non-skid 
cord  tires.     The  tire  size  is  32  x  4  in. 


New  Kelly-Springfield 

Truck  Model  to  Be  Built 

SPRINGFIELD,  OHIO,  June  20— With- 
in the  next  six  weeks  the  Kelly-Spring- 
field Motor  Truck  Co.  will  make  formal 
announcement  of  a  new  model  of  motor 
truck,  according  to  announcement  by 
Frank  H.  Peitsch,  general  manager. 

Orders  are  gradually  increasing,  he 
said.  An  order  was  filled  for  railway 
motor  buses  Monday  for  a  copper  com- 
pany in  Nevada.  An  official  test  of  one 
of  the  company's  railway  buses  was  made 
to-day  on  the  Baltimore  &  Ohio  Rail- 
road in  West  Virginia.  The  Kelly  com- 
pany has  booked  a  large  order  from  the 
railroad. 

The  Springfield  plant  of  the  Interna- 
tional Harvester  Co.  is  keeping  up  its 
50  trucks  a  day  shipment,  Superintendent 
C.  H.  Morton  states.  Inability  to  get 
parts  is  causing  some  delay  in  forward- 
ing shipments. 


Y.  F.  Stewart  Acquires 

Coats  Steam  Car  Co. 

COLUMBUS,  OHIO,  June  22— The 
Coats  Steam  Car  Co.  has  been  taken 
over  by  the  Y.  F,  Stewart  Motor  Car 
Manufacturing  Co.  with  a  capital  of  $2,- 
500,000  and  has  purchased  the  former 
plant  of  the  Immel  Co.  in  this  city,  which 
was  sold  by  the  receivers  several  months 
ago. 

The  Stewart  Corporation  will  have 
plants  at  Bowling  Green  and  Louisville, 
Ky.  The  company  will  turn  out  a  low 
priced  steam  car  developed  by  G.  A. 
Coats,  who  will  be  vice-president  and 
general  manager  of  the  corporation. 
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Hoover  Aids  Graham 
"Anti-Dumping''  Bill 

Sends  Letters  to  Finance  Commit- 
tee   Senators    on    Sale  of 
War  Materials 


WASHINGTON,  June  20— Early  pajv- 
yage  of  the  Graham  "anti-dumping"  bill 
by  Congress  has  been  urged  by  the  De- 
partment of  Commerce,  it  has  been 
learned.  The  measure,  which  would  pre- 
vent the  return  to  the  United  States  of 
automobiles  and  other  war  supplies 
by  imposing  a  90  per  cent  ad  valorem 
duty  on  them,  is  needed,  the  department 
believes,  to  stabilize  the  American  mar- 
ket. 

Passage  of  the  bill  is  being  urged  by 
the  department  as  a  matter  of  fairness  to 
American  producers.  Secretary  Hoover, 
in  a  letter  to  certain  members  of  the 
Senate  Finance  Committee,  who  are  now 
holding  up  further  consideration  of  the 
bill,  has  pointed  out  the  fact  that  the 
government  has  sustained  enormous 
losses  on  the  sale  of  war  supplies  in 
Europe. 

These  losses  by  the  government  have 
resulted  in  profits  by  the  speculators 
abroad,  thus  enabling  them  to  take  ad- 
vantage of  the  government's  prices  and 
re-import  millions  of  dollars'  worth  of 
motor  vehicles  into  the  United  States, 
cutting  prices  and  underbidding  legiti- 
mate manufacturers.  This,  the  depart- 
ment has  notified  members  of  the  com- 
mittee unofficially,  is  unfair  to  the  Ameri- 
can manufacturer. 

No  Organized   Opposition 

There  appears  to  be  no  organized  op- 
position to  the  passage  of  the  measure, 
althougti  it  has  been  before  Congress  for 
10  months.  It  was  first  reported  to  the 
House  Aug.  10,  1921,  from  the  House 
Military  Afl'airs  Committee,  passed  the 
House  on  Aug.  12  and  was  referred  to 
the  Sonate  Finance  Committee. 

Senator  McCumber,  chairman  of  that 
committee,  has  devoted  practically  his 
entire  time  to  the  tariff  bill,  and  the 
committee  has  held  no  hearings  on  the 
measure.  In  a  letter  to  the  department. 
Chairman  McCumber  expressed  doubt  as 
to  the  necessity  of  the  bill  to  protect  the 
automobile  market. 

Figures  were  immediately  secured  by 
the  department  showing  approximately 
8000  cars  available  for  re-import,  which. 
it  is  stated,  will  be  brought  back  and 
sold  in  the  United  States  unless  the  anti- 
dumping measure  is  speedily  passed. 

These  figures  were  furnished  the  com- 
mittee by  Secretary  Hoover  three  weeks 
ago. 


SALON  DATES  IN  DECEMBER 

NEW  YORK.  June  22— The  18th  an- 
nual automobile  salon  will  be  held  in  the 
Commodore  Hotel  from  Dec.  3  to  9  inclu- 
sive. It  will  be  repeated  in  Chicago 
the  latter  part  of  January  while  the 
national  automobile  show  is  in  progress. 
The  entire  ballroom  floor  of  the  Com- 
modore -wiW  be  used  for  the  display. 
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FINANCIAL  NOTES 


Reynolds  Spring  Co.,  Jackson,  Mich.,  has 
declared  a  dividend  of  1%  per  cent  on  the 
preferred  "A"  stock  payable  June  30  to 
stockholders  of  record  at  the  close  of  business 
June  27.  A  dividend  of  14  per  cent  has  also 
been  declared,  being'  all  of  the  accumulated 
dividends  on  the  preferred  "B"  stock  and 
payable  June  30  to  stockholders  of  record  at 
the  close  of  business  June  27.  All  dividends 
on  both  classes  of  preferred  stock  having 
now  been  paid  in  full  in  cash,  the  board  of 
directors  may  at  its  discretion  declare  divi- 
dends on  the  common  stock  from  time  to 
time.  Donald  Ford  of  Goodbody  &  Co.,  Newr 
York,  has  been  elected  a  director  of  the 
company  to  take  the  place  of  Rafe  S.  Craft, 
resigned. 

Durant  Motors,  Inc.,  stockholders  at  a 
special  meeting  to  be  held  June  27  will  vote 
on  a  proposal  to  increase  the  capital  stock  to 
2,000,000  common  shares  of  no  par  value. 
The  present  authorized  capitalization  is 
1,000,000  shares,  of  which  about  700,000  are 
outstanding.  The  300,000  shares  of  unissued 
stock  are  being  held  in  the  treasury  for  the 
use  of  converting  stock  of  the  subsidiary 
companies  into  stock  of  the  parent  company. 
Authorization  of  the  new  stock  is  being  asked 
in  order  to  provide  additional  shares  for  con- 
version purposes  and  to  provide  means  of 
possible   future   expansion. 

Firestone  Tire  &  Rubber  Co.  of  Canada, 
Ltd.,  is  offering  through  Otis  &  Co.,  New 
York,  at  99  and  accrued  interest  to  yield 
about  7.10  per  cent,  a  new  issue  of  $1,500,000 
of  fifteen  year  first  mortgage  7  per  cent 
sinking  fund  gold  bonds.  The  bonds  are 
dated  June  15,  1922.  The  issue  represents 
the  only  bonded  indebtedness  of  either  this 
subsidiary  or  the  parent  company. 

Jordan  Motor  Car  Co.,  Inc.,  has  declared 
the  regular  1%  per  cent  quarterly  dividend 
on  preferred  stock  payable  to  stockholders 
of  record  June  15.  President  Edward  S. 
Jordan  states  that  the  factory  is  running 
at  capacity  production  and  that  the  earnings 
during  May  were  more  than  sufficient  to  take 
carei  of  the  preferred  stock  dividend  require- 

Hudson  Motor  Car  Co.  and  Essex  Motors 
consolidated  balance  sheet  as  of  May  31,  1922, 
.shows  cash,  $6,826,100;  sight  drafts  for  car 
shipments,  $2,262,237;  accounts  receivable, 
$270,000;  notes  payable,  $3,500,000;  accounts 
payable,  $4,218,000;  accrued  accounts  and 
distributors'  deposits,  $954,900  and  surplus, 
$12,284,000. 

Barlow  Steam  Car  Co.  ha3  been  formed 
in  Detroit  with  a  capitalization  of  $300,000 
made  up  of  30,000  shares  at  $10  a  share. 
Paid  in  cash  is  $23,500  and  paid  in  property 
$228,755.  Principal  stockholders  are  I.iester 
Barlow,  9000  shares;  "Wayne  R.  Barlow,  650 
shares  and  Byron  Pierce,  650  shares. 

General  Motors  Corp.  directors  at  their 
meeting  this  week  took  no  action  on  resum- 
ing dividends  on  the  common  stock.  Only 
the  regular  dividends  were  declared  on  the 
6  per  cent  preferred  stock  and  the  two  classes 
of  debent'jres,  these  being  payable  Aug.  1 
to  stock  of  record  July  3. 

Dearborn  Tractor  Appliance  Co.  has  been 
formed  with  a  capital  of  $25,000,  250  shares 
at  $100;  paid  in  cash,  $5,000.  Principal  stock- 
holders are  John  Miller,  C.  Ford  and  Clarence 
Spencer,   all  of  Dearborn. 
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9  per  cent  and  amounted  to  £270,971, 
made  up  of  142  passenger  cars,  valued  at 
£110,540;  50  trucks  valued  at  £55,088; 
45  chassis,  valued  at  £36,783,  and  parts 
worth  £68,560. 

The  United  States  was  the  leading 
market,  taking  38  passenger  cars  valued 
at  £46,411,  and  two  chassis  valued  at 
£1,431.  Sweden  followed  with  21  cars 
valued  at  £7,396. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Quaranty  Trust 
Co.,  second  largest  hank  in  America. 


BRITISH  EXPORTS  GAIN 

WASHINGTON,  June  19— The  auto- 
motive exports  from  Great  Britain  dur- 
ing  April   exceeded   those   of  Mitrch  by 


Last  week's  local  money  market  was 
characterized  by  general  ease.  Call  loans 
covered  a  range  of  2%  per  cent  to  4  per 
cent,  as  compared  with  3  per  cent  to 
4%  per  cent  in  the  previous  week.  On 
June  12  call  funds  went  to  2%  per  cent, 
the  lowest  level  touched  since  April  24, 
1918,  Under  the  influence  of  the  heavy 
Government  financing  in  connection  with 
the  retirement  of  Victory  notes  and 
Treasury  certificates  of  indebtedness  and 
notes,  the  rate  advanced  to  4  per  cent 
on  June  14,  but  the  next  day  fell  to  3% 
per  cent.  In  time  money  the  situation 
was  comparatively  quiet,  sixty  days'  ma- 
turities being  quoted  at  4  per  cent,  nine- 
ty days,  four  and  five  months  at  4  per 
cent  to  4%  per  cent,  and  six  months  at 
4^/4  per  cent,  the  same  as  in  the  pre- 
vious week. 

The  Bank  of  England  announced  on 
June  15  a  reduction  in  the  bank's  official 
minimum  discount  rate  to  ZV2  per  cent 
from  the  4  per  cent  level,  which  has  ruled 
since  April  1?  last. 

The  Federal  Reserve  statement  as  of 
June  14,  1922,  showed  a  decline  of  $2,- 
278,000  in  total  gold  holdings,  while 
other  cash  reserves  showed  an  increase 
of  $4,690,000. 

Further  evidence  of  the  continued  im- 
provement in  the  steel  industry  is  to  be 
found  in  the  United  States  Steel  Corp.'s 
report  showing  that  unfilled  orders  on  its 
books  at  the  end  of  May  amounted  to 
5,254,228  tons,  the  largest  total  for  any 
month  since  May,  1921,  when  unfinished 
business  amounted  to  5,482,487  tons.  The 
total  for  May,  1922,  showed  an  increase 
of  157,311  tons  over  the  total  at  the  end 
of  April. 

Railroad  earnings  'n  April  reflected  to 
a  considerable  extent  the  effects  of  the 
coal  strike.  According  to  the  complete 
reports  filed  by  the  Interstate  Commerce 
Commission  by  201  Class  1  railroads,  the 
net  operating  income  in  April  was  some- 
what over  $50,000,000,  or  at  the  annual 
rate  of  return  of  3.93  per  cent  on  the  ten- 
tative valuation.  This  compares  with  a 
net  operating  income  for  March  of  $83,- 
500,000,  or  5.83  per  cent,  and  $29,856,000, 
or  2.33  per  cent  for  April,  1921.  For 
the  first  four  months  of  1922  the  net 
operating  income  of  Class  1  railroads 
was  a  little  over  $211,000,000,  or  at  the 
annual  rate  of  return  of  4.36  per  cent, 
as  compared  with  a  net  operating  in- 
come of  $57,408,000  and  a  rate  of  1.18 
per  cent  for  the  first  four  months  of 
1921. 


June  22,  1922 

Aluminum  Interest 
May  Be  Taken  Over 

Offer  Made  to  Lease  Property  of 
Manufactures,  Inc.,  Includ- 
ing Patents 

NEW  YORK,  June  22— An  offer  to 
lease  all  the  real  estate,  buildings,  ma- 
chinery and  equipment  of  the  Aluminum 
Manufactures,  Inc.,  for  25  years  from 
July  1  has  been  made  by  the  Aluminum 
Co.  of  America,  which,  under  this  pro- 
posal, would  obtain  the  right  to  use  all 
patents,   trade   names   and   trade  marks. 

The  Aluminum  Co.  of  America  also 
has  offered  to  purchase  the  entire  inven- 
tory at  market  value  July  1  and  to  take 
over  the  capital  stock  of  the  Aluminum 
Die  Casting  Corp.  and  of  the  Aluminum 
Screw  Machinery  Products  Co.,  which  are 
owned  by  the  Aluminum  Manufactures, 
Inc.,  for  $321,200. 

Dividends  Depend  on  Action 

W.  P.  King,  president  of  Aluminum 
Manufactures,  has  sent  a  letter  to  stock- 
holders, in  which  he  says  that  if  this 
proposition  is  accepted,  the  company  will 
be  in  a  position  to  continue  to  pay  the 
7  per  cent  dividend  on  the  preferred 
stock;  to  retire  each  year  2000  shares 
of  preferred  and  to  pay  dividends  on  the 
common  beginning  in  1924  at  $1  a  share 
with  $1.50  in  1925  and  $2  a  share  there- 
after. 

"If  the  proposition  of  the  Aluminum 
Co.  of  America  is  not  accepted,"  King 
said,  "dividends  on  the  preferred  stock 
of  the  Aluminum  Manufactures,  Inc.,  will 
have  to  be  discontinued,  and  dividends  on 
the  common  stock  will  be  remote  at  best." 

A  meeting  of  the  stockholders  of  Alu- 
minum Manufactures  has  been  called  on 
June  29  to  ratify  the  proposition. 


Lower  Rates  for  Milk 

Or  Trucks  WiU  Be  Used 

WASHINGTON,  June  20— Organized 
milk  producers  of  the  countiy  have 
issued  an  ultimatum  to  the  railroads  to 
reduce  freight  rates  or  compete  against 
a  national  motor  transport.  A  delegation 
of  the  National  Milk  Producers  Federa- 
tion and  representatives  of  the  American 
Farm  Bureau  asked  the  Interstate  Com- 
merce Commission  for  a  hearing  before 
final  steps  were  taken  for  the  e.3tablish- 
ment  of  a  motorized  system  of  distribu- 
tion. 

The  commission  has  been  asked  to  h 
take  the  passenger  rate  from  milk  and  fl 
make  freight  rates  apply,  in  order  that  ^ 
the  200,000  milk  producers  may  receive 
the  benefit  of  the  recent  10  per  cent 
freight  reduction. 

Unless  the  commission  permits  milk  to 
be  transported  on  the  basis  of  freight 
rates,  instead  of  the  present  passen- 
ger rates,  the  railroads  will  lose  prac- 
tically theii-  entire  short  haul  transporta- 
tion of  milk,  which  will  be  taken  over  and 
handled  by  motor  transport,  the  commis- 
sion was  told. 


June  22,  1922 


Further  Federal  Aid 
Is  Assured  Highways 


Appropriation    of    $200,000,000 

for  Three- Year  Program 

Is  Authorized 


WASHINGTON,  June  20— Federal  aid 
in  the  construction  of  highways  was 
definitely  assured  for  three  years  more 
when  President  Harding  signed  a  bill 
authorizing  appropriations  of  $50,000,- 
000,  $65,000,000  and  $75,000,000,  re- 
spectively, for  the  fiscal  years  of  1923, 
1924  and  1925.  Further  sums  of  $6,500,- 
000  were  voted  for  each  of  the  fiscal  years 
1924  and  1925  for  forest  road  construc- 
tion, the  funds  for  this  work  for  1923 
having  been  cared  for  in   earlier  laws. 

The  authorization  for  1923  carries  with 
it  definite  authority  to  the  Secretary  of 
Agriculture  to  enter  into  contractual  re- 
lations with  state  highway  commission- 
ers for  road  construction. 

The  appropriations  will  be  made  un- 
der the  provisions  of  the  Federal  aid  act 
of  1916  as  amended  in  1919  and  1921, 
which  means  that  the  expenditures  must 
be  made  on  those  highways  comprising 
the  7  per  cent  system  of  main  roads.  The 
states  are  required  to  maintain  the  high- 
ways once  built. 

Limits  Aid  Offered 

The  most  important  change  in  the  or- 
ganic act  is  an  amendment  which  limits 
Federal  aid  participation  to  $16,250  per 
mile  for  1923  and  to  $15,000  per  mile 
thereafter.  This  contrasts  with  the  $20,- 
000  per  mile  maximum  of  1919  and  the 
$10,000  limit  of  1916.  The  limitation 
will  work  no  hardship  in  average  condi- 
tions, but  for  special  situations  where 
traffic  has  become  very  heavy  it  is  not 
improbable  that  some  change  will  have 
to  be  made  at  a  later  session  of  Con- 
gress to  prevent  the  waste  resultant  from 
too  low  a  type  of  construction. 

The  government  has  now  appropriated 
or  authorized  a  total  road  fund  of  $587,- 
000,000  since  the  passage  of  the  Federal 
aid  act  in  1916.  Figures  of  the  Bureau 
of  Public  Roads  show  that  construction 
has  been  proceeding  for  the  last  three 
years  at  the  rate  of  approximately  $80,- 
000,000  annually  in  Federal  funds  and 
as  state  organizations  have  now  become 
well  stabilized,  it  is  anticipated  that  this 
rate  will  be  exceeded  in  1923  and  suc- 
ceeding years. 

Taxes  Must  Be  Readjusted 

WASHINGTON,  June  19— A  readjust- 
ment of  taxes  in  the  financing  of  future 
highways  must  be  made  before  the  state 
and  Federal  governments  can  be  expected 
to  foster  a  permanent  and  national  high- 
way transport  system,  according  tp 
Thomas  H.  MacDonald,  chief  of  the 
Bureau  of  Public   Roads. 

The  bureau  estimates  that  of  the 
amount  spent  for  highways  last  year  33 
per  cent  was  obtained  through  Federal 
aid  and  motor  vehicle  tax.  The  re- 
maining 67  per  cent  came  either  directly 
or  will  be  paid  eventually  from  state  and 
local  taxes. 
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Discussing  the  subject,  MacDonald  says: 
Development  and  increase  in  numbers  of 
motor  vehicles  and  the  coincident  need  and 
demand  for  good  roads  have  come  so  rapidly 
that  methods  of  raising  funds  have  often 
been  expedients  for  the  time  being.  Consid- 
eration has  been  given  not  so  much  to  the 
just  distribution  of  the  cost  as  to  how  thf; 
funds  can  be  raised  with  the  least  contro- 
versy and  the  utmost  ease. 

This  leads  to  the  Inevitable  conclusion  that 
the  whole  situation  must  be  gone  over  very 
carefully,  traffic  studies  made,  and  the  cost 
distributed  in  proportion  to  the  service  ren- 
dered. There  must  undoubtedly  be  a  re- 
adjustment of  the  sources  of  revenue  so  that 
a  larger  percentage  will  be  paid  by  the  road 
users  and  a  lesser  percentage  from  state  or 
local  taxes. 
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Machined  Parts  Corp.  is  nationalizing  its 
new  parts  service  to  jobbers  and  dealers 
throughout  the  entire  trade.  The  company 
is  specializing  in  ignition  equipment  of  all 
kinds.  J.  E.  Hamilton  is  i-ecretary  and 
treasurer  of  the  company  with  headquarters 
in  Detroit,  having  taken  that  position  after 
leaving  the  Puritan  Machine  Co. 

Yellow  Cab  Manufacturing  Co.  reached  its 
highest  production  in  May,  having  shipped 
425  cabs.  Sales  are  still  increasing  and  the 
schedule  now  calls  for  production  of  20  cabs 
a  day. 

Excel  Tire  &  Rubber  Co.  has  been  re- 
organized and  the  stockholders  have  elected 
the  following  officers:  President,  Mayor  Fred 
Falk  of  Wadsworth,  Ohio;  vice-president, 
Robert  Stephenson;  secretary,  W.  I.  Dague 
and  treasurer,  Z.  N.  Wallis.  The  board  of 
directors  is  composed  of  Fred  Falk,  Earl 
Rickard,  Z.  N.  Wallis,  John  Ewing-.  C.  M. 
Wertz,  Elton  J.  Brouse,  R.  E.  Brown  and 
Robert  H.  Stephenson.  The  company  was 
recently  lifted  from  a  receivership  and  it  is 
expected  that  the  plant  will  soon  be  operat- 
ing at  full   capacity. 

Black  &  Decker  Manufacturing  Co.  has 
established  a  new  Detroit  office  in  the 
General  Motors  Building.  C.  G.  Odell, 
assistant  to  the  president,  will  use  this 
office  as  his  base,  in  addition  to  which  it 
will  provide  headquarters  for  the  local  Detroit 
representative. 

Auto  Metal  Body  Co.,  Springfield,  :Mass.. 
is  increasing  its  force  and  expanding  its 
quarters  for  the  production  of  Hupmobile 
bodies.  New  machinery  is  being  installed. 
Part  of  the  work  is  being  done  temporarily 
by  the  Wa.son  Manufacturing  Co.  at  its  car 
shops. 

Stewart-Warner  Speedometer  Corp.  sales 
for  the  first  ten  days  of  June  were  slightly 
greater  than  for  the  corresponding  periods 
last  month  and  13.5  per  cent  more  than  a  year 
ago.  lyast  month  broke  records  with  the 
company  and  the  second  quarter  ia  expected 
to  make  new  high  marks. 

Pennsylvania  Pump  &  Compressor  Co., 
Easton,  Pa.,  has  opened  a  direct  district 
office  at  105  We.«t  Monroe  Street,  Chicago, 
with   H.    M.    Montgomery   in   charge. 


WARD   LA   FRANCE   SOLD 

BLMIRA,  N.  Y.,  June  22— The  prop- 
erty of  the  Ward  LaFrance  Truck  Corp. 
has  been  sold  by  the  receivers  to  Walker 
Motors.  Inc.,  of  New  York.  It  is  pro- 
posed to  remove  the  plant  to  New  York 
and  manufacture  for  the  market  there 
a  truck  similar  to  the  Ward  LaFrance. 


METAL   MARKETS 


PRESSURE  for  early  shipments  exerted 
*  upon  steel  mills  by  automotive  consum- 
ers continues  to  be  one  of  the  outstanding 
market  features.  The  somewhat  more 
nervous  feeling  with  reference  to  what  the 
transportation  situation  will  be  at  the  begin- 
ning of  July  tends  to  intensify  this  condition. 
While  the  majority  of  automotive  buyers  of 
steel  do  not  appear  greatly  perturbed  by  the 
spectre  of  a  railroad  strike,  they  recognize 
the  fact  that  the  shipment  of  numberless 
bulk  commodit.es  has  been  deferred  until 
July  1  because  of  the  then  effective  freight 
reduction,  and  the  congestion  of  traffic  which 
must  thus  be  figured  with  as  a  possibility 
makes  every  one  In  need  of  steel  for  July 
operations  anxious  to  expedite  as  much  as 
possible  shipments  during  the  remainder  of 
June. 

In  the  sheet  industry  the  situation  la 
strikingly  odd.  Most  of  th*  independent  roll- 
era  are  working,  in  so  far  as  concerns  the 
bulk  of  their  production,  on  orders  booked  at 
$2  to  $5  a  ton  below  the  levels  which  they 
are  now  quoting  for  third  quarter  shipments. 
A  considerable  amount  of  this  tonnage  for 
which  sheet  mills  are  obligated  to  consumers 
will  keep  pickling  and  finishing  departments 
fully  occupied  during  the  first  half  of  July, 
so  that  the  placing  of  third  quarter  sheet 
orders  in  the  expectation  of  obtaining  large 
shipments  during  the  first  half  of  July  Is 
fraught  with  much  difficulty.  On  the  other 
hand,  information  obtained  in  the  trade  as  to 
the  extent  of  August  bookings  tends  to  con- 
f.rm  the  impression  that  the  mills  have  rela- 
tively little  business  booked  for  shipment 
during  that  month  either  at  the  now  obsolete 
low  levels  or  at  the  recently  promulgated 
advances. 

In  fact,  in  the  last  few  weeks  there  has 
been  considerable  modification  of  the  pre- 
miums asked  by  independent  sheet  produc- 
ers over  the  levels  of  the  chief  interest.  This 
is  ascribed  by  many  to  the  peculiar  situation 
with  reference  to  orders  for  August  ship- 
ment. 

Pig  Iron. — Automotive  foundries  are  sound- 
ing the  market  for  July  .ind  third  quarter 
shipments.  Some  blast  furnace  interests 
hav?  advanced  prices  recently,  and  it  re- 
mains to  be  seen  whether  reduced  freipht 
ratt .-  and  lower  iron  ore  prices  will  bring  any 
appreciable   advantages   to   pig   iron   melters. 

Steel. — Quite  a  few  transactions  in  full- 
finished  automobile  sheets  and  cold-fnished 
stoel  bars  in  which  premiums  are  reported 
to  have  been  paid  took  place  of  late  between 
dealers  and  consumers.  Makers  continue  to 
quote  cold-finished  steel  bars  on  a  2  cent 
basis  for  carload  lots  and  the  independents* 
price  for  full-fini"-.»ed  automobile  sheets  ap- 
pears to  be  4.75  cents,  or  $5  a  ton  above  the 
price  of  the  American  Sheet  &  Tin  Plate  Cto.. 
which  remains  at  4.50  cents.  The  independ- 
ents' quotntion  for  cold-rolled  strips  is  4 
cents  base,  and  there  aie  expectations  that 
on  this  ccnimcdity  there  will  be  early  upward 
revision  in  the  .\merican  Steel  &  "VTire  Co.'s 
price,  which  at  the  beginning  of  this  week 
was  still  3.75  rents,  base. 

Aluminum. — Recent  decision  by  the  Re- 
publican members  of  the  Senate  Finance 
Committee  to  stand  pat  on  the  proposed 
duty  of  5  cents  per  lb.  on  aluminum  has  so 
far  f.iiled  to  affect  the  market,  which  is  of  a 
steady  routine  character. 

Copper. — Speculative  lots  press  on  the 
market  and  offset  the  reserve  of  producers 
who  are  holding  their  metal  at  a  pegged 
figure. 
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Calendar 


June  22,  1922 


SHOWS 

Sept.  23-30 -New  York,  Closed 
Car  Shov/,  Grand  C^entral 
Palace. 

Nov.  13-18  —  Chicago,  Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 
Association. 

l>t(.-  :!-9— New  York,  Kishteenth 
Annual  Automobile  Salon, 
Commodore   Hotel. 

January— Chicago.  Annual  Auto- 
mobile Salon. 

FOREIGN    SHOWS 
March  10-July  31— Tokio,  Japan. 

Peace  Exhibition. 
July     1-24 — London     (Olympia), 

Aircraft   Exhibition. 
Sept      1922  —  Rio    de     Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 


Brazilian  Centenary  As- 
socciacao  Automobilista 
Brazileria. 

Sept.  15-20— The  Hague,  Auto- 
mobile Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 

Oct.  4-15  —  Paris.  Automobile 
Show,  Grand  Palais. 

Nov.  3-11  —  London  (Olympia), 
Automobile    Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show.  Palais 
de  la  Cinquantenaire. 


Nov.  29-Dec.  4 — London  (Olym- 
pia), Cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The'  Tower,  War- 
wick Road,  Coventry. 

November — Buenos  Aires.  Ar- 
gentina, Annual  Exhibi- 
tion, Automovil  Club 
Argentino. 


RACES 

July     15  —  Strasbourg, 
Grand  Prix. 


French 


CONVENTIONS 

July  17  —  Baltimore,  meeting, 
representatives  of  highway 
departments  of  ten 
Eastern  states. 

June  19-24 — Colorado  Springs, 
Summer  Meeting,  Auto- 
motive Equipment  Asso- 
ciation. 


June  26 -July  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  Chalfonte-Had- 
don  Hall  Hotel. 

August  28-Sept.  2  —  Detroit 
National   Safety   Congress. 

Sept.  18-23,  1922— Rome,  Italy, 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

Sept.  13,  14,  15 — Annual  credit 
meeting.  Motor  and  Acces- 
sory Manufacturers  Ass'n. 

S.    A.    E.    MEETINGS 

June  20-24  —  White  Sulphur 
Springs,  W.  Va.,  1922  Sum- 
mer Meeting  of  Society  of 
Automotive   Engineers. 


Wisconsin  Expanding 
Motor  Bus  Facilities 

Service  Increases  100  Per  Cent  in 

Month — Aero  Express  Cuts 

Travel    Time 


MILWAUKEE,  June  20 — Simultane- 
ously with  the  announcement  of  the  rail- 
road commission  of  Wisconsin  that  motor 
buses  operating  as  bonded  carriers  have 
increased  100  per  cent  in  the  last  month, 
bringing  the  total  number  of  bus  lines 
to"  126,  the  T.  M.  E.  R.  &  L.  Co.,  of  this 
city,  owner  of  the  Wisconsin  Motor  Bus 
Lines,  announced  the  inauguration  of 
motor  bus  service  between  Milwaukee  and 
West  Bend,  operating  daily  over  High- 
way 15;  between  Okauchee  and  Ocono- 
mowoc  on  Highway  19;  between  Buena 
Vista,  Hartland,  Burlington  and  Roches- 
ter, with  bus  connections  for  Union 
Grove  and  Eagles  Lake  and  for  Lake 
Geneva,  Elkhorn  and  Delavan  at  Bur- 
lington. 

Within  the  city  limits  of  Milwaukee, 
motor  buses  may  soon  be  operating,  if 
the  plans  of  the  Lincoln  Avenue  and 
South  Division  Civic  Associations  are  car- 
ried out.  Signed  petitions  for  the  bus 
lines  have  been  presented  to  the  public 
utilities  commission  of  the  Milwaukee 
common  council  and  will  be  acted  upon 
at  the  committee's  next  meeting. 

Eight   in   Madison 

The  Lake  Shore  Transportation  Co.  is 
seeking  a  franchise  to  operate  its  buses 
'  into  Milwaukee  on  Sheridan  Road  and 
connect  Waukegan  with  Kenosha,  Racine 
and  Milwaukee.  To  date  Winthrop  Har- 
bor has  given  its  consent  and  Zion  City 
has  taken  the  matter  under  consideration. 

The  number  of  Madison's  bus  lines  has 
already  been  increased  to  eight,  connect- 
ing that  city  with  points  as  distant  as 
Milwaukee,  Fond  du  Lac,  Beaver  Dam 
and  Stoughton. 

These  bus  lines  are  operating  largely 
in  competition  with  interurban  lines,  and 
the  railroads  offering  faster  and  more 
comfortable  travel,  but  the  completion  of 
an  aero  express  line  at  Milwaukee  threat- 


ens   to    quicken   the    competition    in    the 
transportation  fields  of  the  state. 

The  first  aero  express  line  between 
Milwaukee  and  Chicago  was  recently 
placed  into  operation,  enabling  passen- 
gers to  make  the  90  mile  hop  in  45  min- 
utes, according  to  T.  F.  Hamilton,  presi- 
dent of  the  Hamilton  Aero  Products  Co., 
who  will  pilot  one  of  the  two  planes  on 
the  line.  The  trains  will  be  closed  three- 
passenger  Lincoln  runabouts  with  a  dou- 
ble seat  for  two  passengers  in  front  of 
the  pilot.  They  can  make  the  trip  in 
one-half  the  traveling  time  of  the  fastest 
limited  train. 


Birthday  of  First  Sale 

of  Franklin  Celebrated 

SYRACUSE,  June  20— The  employees 
of  the  Franklin  Automobile  Co.  yesterday 
celebrated  the  twentieth  anniversary  of 
the  sale  of  the  first  Franklin  car,  June 
19,  1902,  -io  S.  G.  Averell  of  New  York. 
The  car  was  on  exhibition  throughout 
the  day  beside  a  late  model  of  the  Frank- 
lin product. 

The  demonstration  took  place  in  the 
yard  of  the  company  and  included  music 
by  the  employees'  band  and  addresses 
by  Mayor  John  Walrath  of  Syracuse;  S. 
G.  Averell  of  New  York  and  E.  D.  Wink- 
worth,  president  of  the  Solvay  Process 
Co.,  Syracuse,  representing  the  Cham- 
ber of  Commerce. 


Dealer  Loses  All  Equity 

in  Car  Sold  Bootleggers 

BIRMINGHAM,  June  17  —  A  far- 
reaching  decision  which  will  result  in 
the  inauguration  of  radical  changes  in 
the  methods  of  selling  automobiles  on 
credit  in  Alabama  has  been  rendered  by 
the  Alabama  Supreme  Court.  As  a  re- 
sult, persons  desiring  to  use  motor  cars 
for  the  illegal  transportation  of  liquor 
will  soon  discover  that  their  credit 
rating  with  automobile  companies  is  neg- 
ligible. 

Under  the  decision  dealers  must  use 
due  diligence  in  ascertaining  whether  or 
not  the  purchaser  of  a  car  intends  to  use 
it  for   an   illegal  purpose. 


Argentina  Prepares 
for  November  Show 


Early  Start  Indicates  Efforts  Offi- 
cials Are  Making  to  Insure 


success 


BUENOS  AIRES,  May  22  (By  Mail) 
— The  officers  of  the  Argentina  Auto- 
mobile Club,  desirous  of  holding  the 
annual  automobile  exposition  scheduled 
for  next  November  on  a  larger  scale 
than  in  previous  years,  have  already  be- 
gun working  out  preliminary  plans 
toward  this  end.  Circulars  have  been 
addressed  to  all  firms  engaged  in  the 
distribution  of  motor  vehicles  inquiring 
as  to  what  extent  they  intend  supporting 
the  show. 

The  fact  that  the  club  has  taken  up 
the  question  of  the  annual  show  so  early 
clearly  indicates  that  its  officers  intend 
to  do  everything  in  their  power  to  give 
the  show  all  the  prestige  it  deserves  on 
account  of  the  quality  of  the  cars  ex- 
hibited and  also  because  of  the  demon- 
stration it  affords  of  the  purchasing 
power  and  taste  of  the  Argentine  public. 

New   Features   Planned 

A  great  many  new  features  for  the 
coming  show  have  been  planned  and  it  is 
confidently  expected  that  the  exhibition 
this  year  "will  be  a  real  exponent  of  the 
progress  made  by  motor  vehicles  in 
Argentina  during  the  last  twelve  months. 
It  is  now  stated  that  one  company  will 
install  a  model  assembling  plant  on  the 
grounds  of  the  exposition  in  order  to 
demonstrate  the  rapidity  witn  which  cars 
are  assembled,  and  no  doubt  this  inno- 
vation will  attract  much  attention. 

The  success  aiready  achieved  has  ex- 
ceeded the  most  optimistic  hopes  ex- 
expressed  by  the  authorities  of  the  club 
some  months  ago.  Special  efforts  will  be 
made  to  show  to  the  best  advantage  the 
latest  models.  This  part  illustrates  how 
the  automobile  dealers  here  view  the 
future  and  with  what  great  efforts  they 
are  endeavoring  to  place  the  automobile 
upon  a  high  plane  of  use  in  this  country. 
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"jV/f ANUFACTURERS  of  motor  cars  and  trucks  have 
^^^  long  since  ceased  to  look  for  a  substitute  for  Bower 
Roller  Bearings. 

They  bank  on  the  security  of  its  exclusive  flange  con- 
struction as  the  best  service  insurance  they  can  buy. 

OWED 

POIURBEARINGCO.  fv 

Detroit  Michigan  wk  W 

Exclusive  Bower  Features 

Separate  bearing  surfaces  for  load  and 
thrust.  Parallel  raceways  Self-aligning. 
Never  need  adjusting.  Does  not  develop  end 
thrust  under  loads.   Will  not  bind  or  end-slip. 


I 


"XOTICE: — The  BoKer  Bearing 
i»  patented  in  the  United  State* 
and  scviral  fortigr.  countries  and 
anu  infringement  of  the  excluHve 
ripht  to  make,  sell,  use  and  rend 
same    uiiH    be    duly    prosecuted." 
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The  Importance  of  Having  a  100%  Forging 

We  are  content  to  have  our  position  in  the  industry 
judged  by  a  letter  we  recently  received.  In  part  it  said: 
"We  are  enclosing  herewith  order  for  forgings.  We 
have  never  submitted  blue  prints  of  this  part  to  you  for 
quotation.  However,  in  view  of  the  importance  of  hav- 
ing a  100%  forging  for  this  piece  we  would  be  glad  to 
have  you  proceed  and  quote  us  prices  as  soon  as  you 
can  estimate  this  job." 

There  is  no  substitute  for  Wyman-Gordon  Quality  and  Service 


WYMAN-GORDON 


WORCESTER 


The  Crankshaft  Makers 

DETROIT  CHICAGO 


CLEVELAND 
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Good  performance  —  in  a  car, 
truck  or  tractor — is  an  in-built 
quality  inherent  not  alone  in  the 
unit  as  a  whole  but  also  in  every 
part  comprising  it.  The  qualit>^ 
that  makes  for  good  performance 
must  be  consistent  throughout  the 
unit.  Super-quality  in  one  part 
cannot  offset  inferior  quality  in 
another  part. 

"t*0Rn\f\"  Precision  Bearings  are  but 
one  of  the  many  high-quality  parts 
which — in  ignition  apparatus  and 
lighting  generators  of  the  better 
class  —  are  helping  the  leading 
American  cars,  trucks  and  tractors 
maintain  their  reputation  for  high- 
duty  performance. 


See   that   your   electrical 

apparatus  is  "NORmfl" 

equipped 
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flnable  /I venue 
Long  Island  City  Nev/York 

B/7LL,    R;7LI-ER   /IN D  THRUST  BEARINGS 
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Offices  in  New  York, 
Chicago,  Cleveland, 
Los  Angeles,  Seattle. 


AY-in-and-day-out  dependability  is  a  motor 
quality  that  can  neither  be  counterfeited 
nor  acceptably  supplanted.    There  are  no 
degrees — a  motor  either  has  it  or  has  not 

Motor  achievement  can  go  no  higher  than  in- 
suring its  presence,  and  for  its  absence  there 
can  be  no  lasting  compensation. 

Neither  cheapness  of  first  cost,  flash  of  appear- 
ance nor  superficial  sales  arguments  can  be  a 
reasonable  temptation  against  the  dominating 
dependability  built  into  Wisconsin  Motors. 

Their  consistency  knows  no  substitute. 
WISCONSIN  MOTOR  MFG.  CO. 

MILWAUKEE  WISCONSIN 
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HE  importance  of  the  marketing  func- 
tions of  business  and  its  emphasis  to  the 
business  man  was  well  illustrated  the 
other  day  when  the  International  Kiwanis 
Club  made  that  subject  one  of  the  principal 
discussions  at  their  general  session. 


Heretofore,  it  has  not  been  usual  for  large 
conventions  of  commercial  men  of  diversified 
interests  to  deal  with  subjects  quite  so  tech- 
nical in  character. 

Advertising,  as  one  of  the  functions  of 
marketing,  will  bear  examination  along  with 
the  other  functions.  We  are  interested  in  its 
progress  because  we  believe  that,  like  the 
motor  car,  the  volume  of  advertising  will  grow 
in  proportion  to  the  efficiency  of  its  service. 

HARRY  TIPPER. 
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What  Happens  to  the  Generator 
When  the  Bearings  Wear 


THE  generator  is  the  heart  of  your  elec 
tncal  equipment  for  upon  it  depends  the 
supply  of  current  for  battery  charging,  hght' 
ing  and  ignition. 

If  generator  bearings  are  not  of  the  best 
they  soon  wear,  which  permits  the  armature 
to  strike  the  pole  pieces  causing  short  circuits 
that  drain  the  battery  and  put  the  electric 
system  out  of  commission.  When  this  occurs 
on  cars  relying  on  the  generator  for  ignition, 
the  engine  dies. 


By  using  SKF*  marked  self-aligning  ball 
bearings  such  trouble  is  avoided,  for  they  are 
practically  frictionless  and  show  no  measur' 
able  wear  after  years  of  service.  Dirt  and 
grit  cannot  work  into  the  sealed  housings 
and  ruin  the  bearing  surfaces,  nor  can  water 
and  oil  seep  into  the  generator  and  cause 
damage. 

See  that  your  generators  are  protected  by 
self'aligning  ball  bearings. 


THE    SKAYEF    BALL    BEARING    COMPANY 
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S.  A.  E.  Completes  Successful 

Summer  Session 

General  Motors  announces  new  anti-knock  fuel.  Motor  bus  dis- 
cussions lead  in  interest.  Petroleum  companies  well  represented. 
Herbert  W.  Alden  nominated  for  S.  A.  E.  presidency.  Metropoli- 
tan    Section    wins     sports     championship.       Attendance     560. 

Bv  David  Beecroft 


White  Sulphur  Springs,  June  24. 

PRACTICALLY  all  of  the  560  S.  A.  E.  members 
and  guests  who  have  spent  most  of  this  week 
at  this  delightful  resort  in  the  lap  of  American 
colonial  life  are  agreed  that  no  finer  place  was  ever 
selected  for  an  S.  A.  E.  summer  meeting,  and  express 
the  hope  that  future  summer  meetings  will  be  held 
here. 

From  the  S.  A.  E.  convention  viewpoint  White  Sul- 
phur Springs  is  a  fine  combination  of  conveniences. 
Excellent  hotel  accommodations — at  a  quite  high 
price,  however — most  pleasant  weather,  excellent 
grounds,  an  18  and  a  9-hole  golf  course,  good  tennis 
courts,  an  ideal  swimming  pool,  fine  trails  for  horse- 
back riding  and  good  facilities  for  general  sports 
make  it  ideal  for  such  meetings. 

White  Sulphur  Springs,  situated  at  2000  ft.  alti- 
tude, in  a  very  pleasant  valley  of  the  Alleghenies,  is 
an  ideal  recreation  point;  in  fact,  almost  too  good 
from  this  standpoint  to  insure  adequate  attendance 
at  technical  sessions.  It  has  the  disadvantage  of 
being  quite  a  distance  from  the  East  and  almost  as 
far  from  the  West.  It  is  by  train  nearly  as  far  from 
New  York  City  as  from  Chicago. 

The  attendance  of  580,  of  whom  125  were  women, 
was  nearly  100  short  of  reservations,  many  cancella- 


tions being  made  just  previous  to  the  meeting.  Un- 
doubtedly the  $10  deposit  required  on  hotel  bills  made 
this  somewhat  easier  than  in  former  years  where  all 
hotel  accommodations  had  to  be  paid  for  in  advance. 
The  industry  was  fairly  generally  represented,  al- 
though the  usual  number  of  passenger  car  engineers 
were  not  present.  The  aeronautical  session  was 
poorly  attended,  beginning  with  a  dozen  and  ending 
with  40.  This  indicates,  perhaps,  that  New  York 
City  is  the  best  place  for  an  a\iation  meeting  in  these 
days  of  depression  in  matters  r-^lating  to  aerial  trans- 
portation. The  program  had  nothing  specific  on  farm 
tractors  and  the  attendance  of  farm  tractor  engi- 
neers was  small,  not  over  three  or  four  being  present. 
More  petroleum  and  lubricating  engineers  were  on 
hand  than  ever  before,  at  least  ten  of  the  large  gaso- 
line and  oil  producing  concerns  being  represented. 
This  is  something  of  a  compliment  to  the  fuel  research 
program  that  the  S.  A.  E.  has  pioneered  so  con- 
stantly for  four  or  five  years,  and  a  further  indication 
that  at  last  the  petroleum  producers  have  realized  the 
necessity  of  research  and  the  great  desirability  of 
their  working  hand  in  hand  with  the  S.  A.  E.  in  solv- 
ing the  fuel  problem.  The  S.  A.  E.  research  acti\'ities 
of  the  past  year  have  been  largely  responsible  for 
this. 
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S.  A.  E.  Leaders 

Present  and  Future 


B.   B.   Bachman, 
President 


Herbert  W.  Alden, 
Nominee  for  Presi- 
dent 


The  motor  bus  business,  perhaps,  was  the  greatest 
magnet  of  the  meeting,  over  165  being  present  when 
Col.  Green,  of  the  Fifth  Avenue  Coach  Company,  gave 
a  summary  of  his  masterly  paper  and  made  one  of  the 
best  presentations  of  a  paper  in  S.  A.  E.  history.  It  was 
an  object  lesson  in  how  to  present  a  paper  without  read- 
ing it. 

As  Green  tersely  expressed  it,  his  paper  was  the  con- 
sensus of  opinions  of  his  company  on  bus  design  and 
operation,  rather  than  the  ideas  of  one  particular  person. 
The  paper  provoked  the  widest  discussion  and  indicated 
the  great  interest  the  industry  is  taking  in  the  bus  prob- 
lem. The  large  attendance  contrasted  strongly  with  two 
years  ago  when  Col.  Green  presented  a  paper  on  the 
motor  bus  at  Ottawa  Beach,  when  the  attendance  was 
very  small.  The  bus  has  taken  hold  of  the  industry  in 
the  last  year. 

The  oft-heard  criticism  of  "not  time  enough  for  dis- 
cussion" came  up  particularly  with  the  final  session  this 
morning,  which  was  cut  off  at  12.30,  a  half  hour  early 
because  of  the  Detroit  train  leaving  at  1.15.  Post  mor- 
tems  are  always  easy,  but  it  is  a  good  rule  to  always  give 
a  little  more  time  for  discussion  than  may  be  thought 
necessary.  As  several  engineers  expressed  it,  the  engi- 
neer who  attends  the  meeting  and  who  has  read  the 
paper  previously  attends  largely  to  hear  the  discussion 
and  at  a  summer  meeting  it  would  be  a  good  plan  to 
give  40  per  cent  of  the  time  to  presenting  the  papers  and 
60  per  cent  for  discussion.  The  present  rule  of  50-50 
scarcely  gives  enough  time  for 
members  to  discuss.  A  suggestion 
that  evening  sessions  be  held  for 
discussion  that  could  not  be  com- 
pleted at  forenoon  sessions  is  well 
worth  considering. 

Lubricating  oils  created  real 
interest  as  was  first  demonstratv^d 
in  the  Standards  meeting  when  the 
suggestion  was  made  to  standard- 
ize ten  grades  of  lubricating  oil, 
and  again  when  there  was  no  time 
to  discuss  the  two  papers  on  oil 
pumping  and  oil  consumption. 
This  lack  of  time  brought  a  strong 
protest  from  members.  Some  oil 
members  were  very  positive  that  if 
engine  cylinders  were  more  ac- 
curately machined  and  piston  rings 
and  pistons  better  fitted,  there 
would  be  much  less  oil  pumping  and 
a  lower  oil  consumption. 

The  news  that  the  General  Mo- 
tors   Research    Laboratories     fuel 


Daily  S.  A.  E.  Staff 


"dope,"  tetra  ethyl  lead,  would  soon  be  on  the  market 
and  would  be  sold  through  oil  refineries,  created  special 
interest.  This  anti-knock  liquid  was  demonstrated  in  a 
passenger  car  in  which  many  members  had  demonstra- 
tions. Thos.  Midgeley,  Jr.,  General  Motors  Research  Lab- 
oratory, advised  that  this  "dope"  will  sell  at  approxi- 
mately $50  per  gallon  and  that  gasoline  blended  with 
this  would  sell  at  2  to  3  cents  per  gallon  more  than  regu- 
lar prices.  The  doped  fuel  will  cost  refineries  about  1  cent 
per  gallon.  The  volume  necessary  to  use  approximates  1 
cubic  centimeter  per  gallon.  Production  of  this  anti-knock, 
as  it  is  generally  designated,  will  be  on  a  commer- 
cial scale  this  fall.  For  some  months  Mr.  Midgeley  has 
been  perfecting  equipment  for  its  manufacture  in  quan- 
tity. 

H.  M.  Crane's  suggestions  for  improvement  in  rear 
spring  suspension  created  considerable  interest,  his  de- 
sign being  a  semi-elliptic  rear  spring  shackled  at  both 
ends  and  rigidly  bolted  to  the  axle.  It  is  mounted  so  as 
to  be  higher  at  the  rear  end  than  at  the  front,  and  works 
with  a  radius  rod  from  the  frame  side  member  well 
ahead  of  the  axle  to  an  arm  extending  downward  from 
the  axle  housing.  The  shackles  permit  the  axle  of  move- 
ment longitudinally  with  respect  to  the  frame  as  well  as 
vertically. 

P.  M.  Heldt's  analysis  of  engines  with  overhead  cam- 
shafts developed  the  fact  that  this  design  is  more  accessible 
that  generally  considered  and  that  in  racing  practice  en- 
gines of  this  design  have  demonstrated  that  they  can  be 

quickly  dismounted.  This  informa- 
tion, advanced  by  F.  S.  Duesenberg 
and  Abell,  did  not  convince  all  of 
the  doubting  Thomases.  The  task 
of  servicing  such  engines  in  the 
garages  of  the  country  is  a  subject 
that  admits  of  future  analysis. 

That  a  production  session  of  the 
S.  A.  E.  is  to  be  held  during  a 
couple  of  days  in  Detroit  in  October 
and  made  an  annual  affair  is  cer- 
tain to  have  an  influence  on  future 
summer  meeting  attendance.  You 
heard  the  criticism  this  week  that 
there  were  not  enough  of  the  fac- 
tory department  heads  at  the  meet- 
ing, not  so  many  attending  as  in 
former  years.  It  is  highly  probable 
that  sessions  such  as  those  at  the 
contemplated  production  meeting 
in  October  will  subtract  from  the 
summer  meeting  attendance  and 
may  demand  some  alterations  in 
the     summer     meeting     program. 
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Production  sessions  will  afford  opportunity 
for  factory  visits  and  will  bring  factory 
department  heads  together  once  a  year  at 
a  much  lower  expenditure  of  time  and 
money  than  is  possible  at  summer  meetings. 

There  can  be  no  doubt  but  that  the  con- 
flicting convention  of  the  Automotive 
Equipment  Association  at  Colorado  Springs 
kept  quite  a  few  away  who  otherwise  would 
have  swelled  the  members  at  White  Sulphur 
Springs.  It  is  very  difficult  to  prevent  con- 
flicting dates  of  this  character. 

Perhaps  not  in  any  previous  year  has  the 
nominating  of  a  slate  of  officers  created 
greater  interest  than  this  year  and  the 
nomination  for  president  of  Herbert  W.  Al- 
den,  of  the  Timken-Detroit  Axle  Co.,  who 
in  1912  as  vice-president,  filled  out  an  un- 
expired term  of  Henry  F.  Donaldson,  de- 
ceased, met  with  unanimous  approval.  The 
selection  of  H.  M.  Crane  as  first  vice-presi- 
dent was  equally  popular.  The  council  is 
reinforced  by  several  men  who  have  played 
a  strong  part  in  S.  A.  E.  affairs.  Horace 
M.  Swetland,  president  of  the  United  Pub- 
lishers Corporation  and  Class  Journal  Company,  and  who 
has  been  chairman  of  the  Finance  Committee  for  several 
years,  is  a  council  nominee,  as  are  also  W.  A.  Christ,  chief 
engineer  of  the  Delco  Co.;  Arthur  J.  Scaife,  consulting 
engineer  of  the  White  Co.,  and  F.  W.  Gurney  of  the  Gurney 
Ball  Bearing  Co. 

The  Daily  S.  A.  E.  was  a  most  creditable  production, 
one  of  the  best  the  society  has  had,  and  a  standard 
worthy  of  emulating  in  the  future,  was  set  up. 

The  summer  meeting  is  always  a  fertile  spot  for  airing 
section  activities,  and  no  subject  was  more  discussed 
than  that  of  getting  larger  attendance  at  monthly  meet- 
ings. Many  sections  have  great  difficulty  in  getting 
section  members,  so  many  members  of  the  S.  A.  E.  not 
joining  sections.  There  was  considerable  comment  to 
the  effect  that  there  should  be  no  section  dues.  Sug- 
gestions were  made  that  section  officers  should  give  more 
attention  to  proper  staging  of  section  meetings.  It  is  cer- 
tain that  section  work  is  in  need  of  considerable  atten- 
tion. 

The  S.  A.  E.  summer  meeting  is  always  a  good  ther- 


Meetings  Committee — L.  C.  Hill,  Orel  A.  Parker,  M. 

Cautley,  M.  C.  Horine 


P.  Rumney,  John  R. 


mometer  of  business  conditions  as  a  large  percentage  of 
the  number  in  attendance  represents  the  sales  and  busi- 
ness end.  This  year  was  no  exception  in  this  regard. 
Members  from  concerns  manufacturing  parts  were  all 
optimistic.  Many  are  working  at  100  per  cent  capacity 
and  adding  help  daily.  A  drop  of  perhaps  10  per  cent  in 
production  in  July  and  as  much  as  15  per  cent  by  August 
and  perhaps  25  per  cent  in  September  is  looked  for  with 
a  gradual  increase  of  business  in  the  fall.  Many  parts 
makers  have  orders  to  keep  them  busy  for  two  months 
and  future  commitments  are  increasing. 

An  improvement  in  tractor  sales  is  looked  for  this  fall, 
but  little  improvement  in  farm  machinerj'  sales  is  antici- 
pated. The  farmer  is  repairing  his  farm  implements. 
A  decided  pickup  in  motor  car  sales  with  farmers  is 
looked  for  with  the  progress  of  harvest.  Sales  so  far 
this  year  have  been  very  largely  from  cities  and  urban 
areas  and  the  entry  of  the  farmer  into  the  market  should 
have  a  stimulating  etfect. 

Sports  this  year  absorbed  greater  interest  than  in 
foimar  years,  golf  in  particular,  running  away  with  ma- 
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jor  interest.  In  fact,  the  Greenbriar 
breakfast  resembled  a  golf  tournament  more  than  an  en- 
gineering convention,  so  omnipresent  were  linen  knicker- 
bockers and  every  design  of  Scotch  plaid  stockings  imag- 
inable. Tennis  did  not  have  so  many  devotees  as  former- 
ly. The  evening  of  competition  in  the  swimming  pool 
was  a  great  success.  Trapshooting  is  gaining  in  popu- 
larity, but  in  general  field  day  sports  on  Thursday  after- 
noon were  not  so  generally  entered  into  as  formerly. 
The  S.  A.  E.  summer  convention  offers  an  ideal  oppor- 


corridor   after      tunity  for  men  of  the  industry — engineers,  factory  execu- 
tives, sales  heads,  etc.,  to  get  together.    There  can  be  no 


doubt  but  that  this  getting  together  and  the  general  ex- 
change of  views  is  one  of  the  great  assets  of  such  a 
convention,  and  a  phase  of  it  that  must  not  be  neglected 
or  overlooked.  The  aim  of  future  meetings  is  to  in- 
crease these,  but  also  to  increase  in  still  greater  attend- 
ance the  number  of  engineers.  The  engineer  provides 
the  technical  program  that  makes  the  meeting  possible 
and  he  must  attend  in  increasing  numbers. 


Research  Aimed  at  Solution  of  Fuel  Problem 

Automotive  and  petroleum  industries  are  co-operating  as  never  before. 

P^ew  knock  preventive  announced  by  General  Motors. 

Lubricating  problems  also  discussed. 

Bv  Herbert  Chase 


BOTH  the  automotive  and  the  petroleum  industries 
are  rapidly  wakening  to  the  need  for  fuel  re- 
search as  an  aid  in  conserving  our  fuel  resources. 
Years  of  effort  on  the  part  of  those  who  foresee  a  seri- 
ous stringency  in  the  fuel  situation  of  the  near  future 
are  beginning  to  bear  fruit.  The  automobile  industry, 
through  the  National  Automobile  Chamber  of  Com- 
merce and  the  petroleum  industry 
through  the  American  Petroleum  In- 
stitute are  at  last  definitely  co-operat- 
ing to  the  end  that  the  largest  possible 
number  of  miles  per  barrel  of  crude 
oil  be  obtained  by  learning  what  char- 
acter of  gasoline  can  be  obtained  in  a 
quality  suited  to  give  greatest  mileage 
so  far  as  a  given  amount  of  crude  pe- 
troleum is  concerned.  This  has  been 
brought  about  largely  through  the 
persistent  efforts  of  the  Society  of  Au- 
tomotive Engineers,  whose  members 
have  shown  their  interest  at  many 
times,  but  never  with  more  enthusi- 
asm than  at  the  present  meeting. 

The  practical  value  of  research  is 
coming  also  to  be  more  fully  realized, 
and  since  the  fuel  problem  is  of  para- 
mount importance,  it  is  natural  that 
research  effort  should  be  turned  in 
that  direction.  After  several  months 
spent  in  organizing  and  study  of  prob- 
lems requiring  early  attack,  the  S.A.E. 
Research  Department  is  coming 
through  with  a  highly  constructive 
program  and  is  using  its  effort  to  see 
that  this  program  is  carried  through 
as  expeditiously  as  possible. 

Among  the  most  interesting  things  which  developed 
at  the  Research  Session  was  the  statement  by  Thomas 
Midgley,  Jr.,  of  the  General  Motors  Research  Laboratory 
to  the  effect  that  his  organization  has  discovered  and  de- 
veloped a  process  for  making  an  anti-knock  substance 
which  can  be  added  to  gasoline  and  will  thereby  prevent 
detonation  even  when  an  engine  of  .very  high  compres- 
sion is  employed.  This  substance  known  as  tetra  ethyl 
lead,  unlike  many  of  the  other  substances  experimented 


Thomas  Midgley,  Jr.,  foster  father  of 
tetra  ethyl  lead  of  the  anti-knock 
family,  is  engineer  of  the  Fuel 
Division,  General  Motors  Research 
Corp. 


with,  is  made  from  materials  which  are  available  in  prac- 
tically unlimited  quantities  and  can  therefore  be  very 
widely  used.  It  is  furthermore  the  most  effective  of  numer- 
ous anti-knock  substances  with  which  the  General  Mo- 
tors Research  Laboratory  has  been  experimenting  for  a 
number  of  years.  It  is  made  from  alcohol  and  lead  by  a 
special  process  the  nature  of  which  has  not  been  re- 
vealed. It  has  the  chemical  formula 
(C.HJ.Pb.  Midgley  stated  that  one 
c.c.  of  this  liquid  added  to  a  gallon,  of 
the  average  commercial  gasoline  now 
sold  in  this  country  will  prevent  knock 
in  an  engine  of  the  average  compres- 
sion pressure  used  in  this  country  to- 
day. For  higher  compressions  the 
amount  of  tetra  ethyl  lead  required 
to  prevent  detonation  must  be  in- 
creased, but  the  greater  economy  ob- 
tainable at  higher  compressions  is 
said  to  more  than  offset  the  added 
cost.  It  is  understood  that  the  most 
economical  compression  ratio  which 
can  be  employed  when  this  anti-knock 
substance  is  used,  cost  of  the  sub- 
stance and  fuel  considered,  is  about 
6 1/2  to  1.  With  this  compression  ratio 
about  five  c.c.  per  gallon  of  "dope" 
is  required.  It  is  the  plan  of  the  Gen- 
eral Motors  Co.  to  market  this  prod- 
uct through  petroleum  refiners  w^ho 
will  add  it  to  gasoline  before  it  is  dis- 
tributed. While  the  tetra  ethyl  lead 
is  rather  expensive  to  manufacture  it 
is  thought  that  it  can  be  marketed  at 
a  price  which  will  enable  the  refiners 
to  retail  gasoline  thus  treated  at  a 
price  of  about  2  cents  per  gallon  advance  over  that 
charged  for  untreated  gasoline. 

The  writer  was  given  an  opportunity  to  ride  in  a  car 
which  when  pulling  knocked  badly  on  ordinary  gasoline, 
but  which  ceased  to  knock  entirely  even  on  heavy  pulls 
when  the  new  dope  was  employed. 

The  subject  of  greatest  interest  discussed  at  the  Fuel 
and  Engine  Session  on  Saturday  morning  was  that  of  the 
special  apparatus  developed  at  the  Bureau  of  Standards 
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Some  prominent  contributors  to  the  Fuel  and  Research  Session.    Left  to  right — Frank  C.  Mock,  Stromberg 
Motor  Devices  Co.;  Wm.  S.  James  and  C.  T.  Coleman,  Bureau  of  Standards ;  H.  C.  Dickinson,  manager  S.  A. 

E.  Research  Department 


for  making  accurate  determinations  of  car  perform- 
ance on  the  road.  A  car  equipped  with  this  apparatus, 
driven  to  the  meeting  place  from  Washington  and  was  ex- 
hibited and  demonstrated  to  those  interested  and  the  ap- 
paratus itself,  together  with  the  reasons  for  its  devel- 
opment were  described  by  W.  S.  James,  who  is  in  charge 
of  the  testing  work  relating  to  fuels  which  is  to  be  con- 
ducted at  the  Bureau  of  Standards  in  co-operation  with 
the  S.  A.  E.  Research  Committee.  The  apparatus  will 
probably  be  described  in  detail  in  these  columns  at  a 
later  date,  but  a  few  particulars  concerning  it  will  be 
given  here.  It  is  designed  for  ready  application  to  prac- 
tically any  passenger  car  or  truck  and  is  intended  to  give 
an  autographic  record  from  which  instantaneous  values 
of  the  various  factors  to  be  determined  can  be  made, 
with  an  accuracy  within  about  5  per  cent  of  the  true 
value.  To  secure  the  desired  information  it  is  neces- 
sary to  measure  the  rate  of  fuel  input  to  the  engine,  the 
power  output  of  the  engine  and  to  identify  the  conditions 
under  which  the  engine  is  operated.  This  is  done  by  de- 
termining instantaneous  values  of  the  rate  of  fuel  flow, 
the  rate  of  air 
consumed  anc}  by 
taking  certain 
readings  with  an 
accelerom- 
e  t  e  r  developed 
especially  for  the 
purpose.  The 
wind  velocity  and 
i  t  s  direction  as 
well  as  the  speed 
of  the  car  are  de- 
termined. Other 
readings  taken 
include  e  n- 
gine  speed,  mani- 
f  o  1  d  depression, 
temperature  o  f 
inlet  and  outlet 
cooling  water, 
temperature 
of  1  u  b  r  i  - 
eating  oil,  tem- 
perature of  air 
entering  engine 
and  spark  posi- 
tion. 

Practically  a  1 1 
of  these  readings 

are     recorded  This  is   not  a   crap  oame,  but  a  group 

graphically    on    a  tetra  ethyl  lead,  the  new  fuel 


single  chart  over  which  several  pens  are  moved  in  the 
manner  employed  in  conventional  recording  instruments. 
It  is  believed  that  the  use  of  this  apparatus  will  enable 
determinations  of  many  factors  concerning  which  little 
is  now  definitely  known.  0.  C.  Berr>-,  who  presided  at 
the  Saturday  morning  session,  said  that  it  is  hoped  the 
apparatus  will  eliminate  much  of  the  guesswork  which 
is  now  prevalent  in  road  testing  because  of  the  lack  of 
satisfactory  methods   and  apparatus. 

These,  in  brief,  are  outstanding  facts  made  clear  by 
the  Research  and  Fuel  sessions  of  the  semi-annual  meet- 
ing. In  addition  much  interest  attaches  to  certain  spe- 
cific reports  on  particular  phases  of  the  problems  pre- 
sented in  efforts  to  satisfactorily  use  fuels  as  we  have 
them  to-day  and  are  likely  to  find  them  to-morrow. 
Midgley,  Mock,  James,  Coleman  and  others  have  pre- 
sented reports  of  value  at  this  meeting  and  other  reports 
of  progress  have  been  heard  while  much  research,  details 
of  which  have  not  yet  been  made  public,  is  known  to  be 
in  progress. 

A   change   had   to   be   made   in   the   program  for  the 

session  on  Thurs- 
day morning  for 
the  reason  that 
James,  whose  pa- 
per on  Fuel  Vola- 
tility Research  at 
the  Bureau  o  f 
Standards  was  to 
have  been  pre- 
s  e  n  t  e  d,  found 
that  he  could  not 
complete  his  ar- 
rangements for 
the  demon- 
strations with 
which  this  paper 
was  to  be  accom- 
nanied,  until 
Saturday.  H.  M. 
Crane,  who  pre- 
sided at  this  ses- 
sion, said  that 
some  time  ago 
James  conceived 
the  idea  of  mak- 
ing a  much  more 
detailed  study  of 
the  subject  o  f 
fuel    consumption 

of  engineers  observing  the  cremation  of         °^     ^^^^   ^^     ^  . 
"dope"  tvhich  Midgletj  exhibited  road    than     is 
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Left  to  right — Prof.  W.  K.  Halt,  author  of  the  paper  on  Highways;  G.  A.  Round,  who  presented  the  paper  on  Oil 
Pumping;  M.  A.  Thome  of  the  Bureau  of  Standards,  and  A.  A.  Bull,  author  of  the  paper  on  Oil  Consumption 


usual.  He  planned  not  merely  to  determine  the  number  of 
miles  that  could  be  obtained  per  gallon  but  to  study  the 
variation  in  the  rate  of  fuel  consumption  with  variations 
in  road  and  grade  change  in  speed,  etc.,  so  that  he  v^^ould 
be  able  to  plot  alongside  of  or  superimpose  upon  a  road 
profile  a  curve  of  fuel  consumption  corresponding  there- 
to. The  value  of  this  work  appeared  so  plain  to  the  Re- 
search Department  of  the  Society  that  it  decided  to  se- 
cure support  for  it.  Funds  as  well  as  the  co-operation  of 
both  the  National  'Automobile  Chamber  of  Commerce 
and  the  American  Petroleum  Institute  were  obtained 
through  representations  made  to  these  organizations, 
which  agreed  also  to  support  the  undertaking  by  pro- 
viding materials  and  the  necessary  personnel.  When 
this  work  has  been  carried  through  to  completion  we 
shall  have  a  much  better  picture  of  how  gasoline  is  used 
in  road  service,  said  Crane. 

C.  T.  Coleman  of  the  Bureau  of  Standards,  presented 
a  preliminary  report  covering  road  tests  made  on  fleets 
of  trucks  operated  by  the  Post  Oflice  Department  in 
Philadelphia  and  Pittsburgh,  using  four  different  grades 
of  fuel,  of  different  degrees  of  volatility.  The  first  20 
per  cent  of  these  various  fuels  distilled  over  at  sub- 
stantially the  same  temperature,  so  that  the  starting 
characteristics  of  all  four  fuels  were  substantially  the 
same.    The  fuels  were  designated  by  the  letters  A,  B,  C 


and  D.  Of  these,  grade  B  represents  the  average  fuel 
which  is  being  marketed  for  general  automotive  use  to- 
day. Grade  A  is  somewhat  more  volatile;  Grade  C  less 
volatile  and  Grade  D  still  less  volatile.  It  was  esti- 
mated by  the  refiners  that  if  the  production  of  grade  B 
from  one  barrel  of  crude  oil  were  set  at  100,  that  of 
grade  A  would  be  80.9,  of  grade  C,  114.4  and  that  of 
grade  D  124.  The  reason  for  selecting  Philadelphia  and 
Pittsburgh  for  making  the  tests  is  that  they  afford  prac- 
tically opposite  extremes  in  conditions  with  respect  to 
grades.  The  equipment  used  in  the  tests  includes  Ford, 
G.M.C.,  Packard,  White  and  Riker  trucks  varying  in 
load  capacity  from  %  to  3  tons.  Each  truck  is  operated 
for  one  week  on  one  fuel,  and  careful  determinations  of 
the  mileage  per  gallon  with  the  different  grades  of  fuel 
are  made.  The  amount  of  crank  case  dilution  during 
each  week  is  also  determined,  the  following  method  be- 
ing employed.  A  sample  of  the  fresh  oil  is  taken  and  its 
boiling  point  determined.  At  the  end  of  the  week  the 
oil  is  drained  from  the  crankcase  and  sent  to  the  labora- 
tory for  the  dilution  test,  which  is  made  by  distilling  off 
the  light  ends  until  the  oil  has  the  same  boiling  point  as 
originally.  The  amount  of  loss  by  distillation  then  repre- 
sents the  dilution. 

The  results  obtained  thus  far  show  that  a  consider- 
ably greater  mileage  is  obtained  with  the  gasoline  from 


Apparatus  used  by  Midgley  and  Boyd  in  meas- 
uring  the  relative  detonating   values  of  vari- 
ous fuels 


Car  equipped  with   the   special   apparatus,   described   by  James   of  the 
Bureau  of  Standai'ds,  for  measurements  of  performance  in  actual  use 
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a  barrel  of  crude  if  the  heavier  or  less  volatile  grades 
of  fuel  are  used,  but  at  the  same  time  there  is  consider- 
ably more  dilution  of  the  crankcase  oil  with  these  fuels. 
In  the  discussion  of  this  report,  H.  M.  Crane,  com- 
menting on  the  tables  and  charts  accompanying  it,  ob- 
served that  in  Philadelphia  the  best  results  were  ob- 
tained with  the  normal  fuel,  grade  B,  and  that  this  indi- 
cated the  detrimental  effect  of  any  attempt  to  vary  the 
volatility,  a  matter  that  had  already  been  taken  up  with 
the  Petroleum  Institute. 

Dilution  of  Crankcase  Oil 

P.  S.  Tice  asked  how  the  dilution  of  the  crankcase  oil 
was  determined,  saying  that  results  varying  almost  100 
per  cent  could  be  obtained,  according  to  the  apparatus 
used.  Coleman  replied  that  the  regular  100  cubic  centi- 
meter distillation  flask  was  used.  In  reply  to  another 
question  Coleman  said  that  the  lubricating  oil  used  in 
the  trucks  in  the  two  cities  was  of  the  same  brand,  but 
that  two  grades  in  respect  to  viscosity  were  employed.  In 
some  of  the  trucks  the  use  of  the  heavy  grade  would 
have  been  impracticable.  The  specific  gravities  of  the 
two  grades  used  were  0.906  and  0.931  and  their  viscosi- 
ties at  100  deg.  Fahr.  316  and  408  sec.  Saybolt,  respec- 
tively. 

P.  J.  Daisey  said  that  in  his  own  determinations  of 
crankcase  dilution,  he  made  it  a  practice  to  first  operate 
the  engine  on  city  gas  and  then  make  a  test  for  light 
ends  in  the  lubricating  oil  from  the  crankcase.  This 
showed  the  effect  of  heat  upon  the  decomposition  of  the 
oil,  a  factor  which  he  concluded  formed  light  fractors 
often  attributed  to  fuel  dilution.  Next  he  operated  the 
engine  on  liquid  fuel  for  the  same  period  of  time  and 
under  the  same  load,  and  then  made  another  determina- 
tion of  the  crankcase  dilution,  which  in  this  case  would 
be  greater.  The  difference  between  the  results  in  the 
first  and  second  cases  represented  the  dilution  from  the 
heavy  ends  of  the  fuel.  Under  these  circumstances  it 
seems  unfair  to  the  oil  men  to  charge  all  of  the  light 
ends  in  the  crankcase  oil  after  use  to  poor  fuel. 

Carlson  of  the  staff  of  the  Bureau  of  Standards  gave 
a  brief  resume  of  the  work  which  had  been  done  by  the 
S.  A.  E.  and  the  Bureau  in  further  study  of  the  fuel 
problem,  using  the  James  and  other  apparatus.  He  ex- 
plained that  they  had  arranged  for  a  series  of  tests  on 
passenger  cars  similar  to  those  made  on  trucks  as  de- 
scribed by  Coleman.  Ten  different  automobile  manu- 
facturers are  to  furnish  the  cars  for  this  purpose,  and 
it  is  the  plan  to  apply  the  tests  as  nearly  as  possible  to 
average  cars  under  average  driving  conditions.  These 
tests  will  be  made  at  the  plants  of  the  car  builders.  In 
connection  with  the  tests  at  the  Bureau  automobile  manu- 
facturers and  oil  refiners  have  volunteered  to  send  some 
of  their  research  men  down  to  Washington  to  assist  in 
the  work.  A  committee  from  the  S.  A.  E.  will  also  go 
to  Washington  in  the  near  future  to  study  the  plans  for 
the  test.  The  cars  will  be  run  over  a  measured  course 
and  the  instantaneous  as  well  as  the  average  rate  of 
fuel  consumption  will  be  measured. 

Hot  Spot  Not  Mysterious 

The  paper  by  F.  C.  Mock  and  M.  E.  Chandler  on  the 
use  of  less  volatile  fuels  (printed  in  these  columns  last 
week)  which  had  been  scheduled  for  presentation  at  the 
Saturday  session,  was  read  at  Thursday's  session  to  take 
the  place  of  the  paper  by  Mr.  James  deferred  to  the  Sat- 
urday meeting. 

In  opening  the  discussion  Chairman  Crane  said  he  was 
glad  this  paper  had  been  presented  as  it  showed  there 
was  nothing  mysterious  about  the  action  of  the  hot  spot, 
as  some  would  make  us  believe.    He  referred  to  Mock's 


experiments  on  the  vaporization  of  alcohol  and  his  state- 
ment that  under  certain  conditions  an  acetic  acid  odor 
was  distinctly  noticeable  in  the  exhau.st.  Some  years 
ago  he  used  a  fuel  mixture  known  a.s  Alcogas  for  a  pe- 
riod of  about  a  year,  and  as  a  result  the  bottom  of  his 
muffler,  which  was  made  of  No.  16  gage  sheet  steel,  had 
entirely  ru.sted  through.  The  muffler,  he  said,  always 
had  a  tendency  to  act  as  a  condenser  and  even  when 
using  gasoline  he  had  often  found  water  in  it,  but  al- 
though water  also  has  a  corrosive  action  he  had  never 
observed  anything  like  the  destructive  effect  with  gaso- 
line as  with  the  alcohol  mixture  in  the  case  cited. 

Thomas  Midgley,  Jr.,  gave  a  brief  account  of  the  latest 
development  in  the  line  of  fuel  "dopes"  or  anti-knock 
preparations  upon  which  he  has  been  working  for  sev- 
eral years.  He  showed  a  small  bottle  of  tetra  ethyl 
lead  which  he  said  had  very  strong  anti-knock  proper- 
ties, one  cubic  centimeter  being  sufficient  to  counteract 
the  knock  producing  tendency  of  1  gal.  of  any  fuel.  In 
reply  to  a  question  by  G.  A.  Green,  Midgley  said  that  the 
anti-knock  preparation  is  not  yet  ready  for  the  market, 
difficulty  having  been  experienced  in  obtaining  sufficient 
raw  material.  Present  costs  are  such  as  to  indicate  a 
selling  price  of  about  $50  per  gal. 


P.  S.  Tice  and  O.  C.  Berry,  two  prominent  con- 
tenders in   the   Fuel   and   Research   Sessions 

Dr.  H.  C.  Dickinson,  manager  of  the  S.  A.  E.  Research 
Department,  outlined  the  history  of  the  department  since 
its  organization,  indicated  why  the  universities  are  the 
principal  bases  of  operation  for  pure  research,  described 
how  the  department  fuiii;tions  as  a  clearing  house  with 
regard  to  research  data  and  commented  upon  the  bright 
prospects  for  the  future.  He  enumerated  also  the  facilities 
the  Research  Department  has  for  the  co-ordination  of  re- 
search problems. 

The  practical  achievements  of  the  department,  he  said, 
resulted  from  its  recent  concentration  upon  the  two  major 
projects  of  study  with  regard  to  th?  tractive  resistance 
of  roads,  and  to  the  fuel  testing  program.  The  Bureau 
of  Standards  and  the  Bureau  of  Min.s  have  been  enabled 
to  continue  their  elaborate  research  programs  through  as- 
sistance rendered  by  the  S.  A.  E.  Research  Committee. 

Supplementary  road  tests  now  being  conducted  by  nine 
different  automotive  vehicle  companies  were  outlined,  and 
the  factors  governing  the  selection  of  fuels  for  test  pur- 
poses stated  and  commented  upon. 

Mr.  Littell  in  discussing  Dickinson's  report  said  that 
he  had  attended  a  meeting  of  the  Petroleum  Institute 
at  Chicago  last  fall,  at  which  it  was  plainly  inti- 
mated that  we  must  prepare  for  the  use  of  heavier  fuel 
in  the  near  future.  In  view  of  this  fact  he  thought  the 
efforts  in  the  proposed  research  work  on  fuels  should  be 
concentrated  on  methods  of  using  less  volatile  fuels. 
Crane  expressed  the  view  that  there  is  more  opportunity 
in   changing  the   fuels  than    in    changing  the   engines. 
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Also,  we  must  not  loose  sight  of  the  fact  that  there  are 
now  in  use  in  the  country  a  tremendous  number  of  cars 
which  cannot  be  radically  changed  to  adapt  them  to  new 
fuels.  If  the  proposed  tests  resulted  in  an  average  in- 
crease in  fuel  economy  of  only  10  per  cent,  it  would  be 
equal  to  wiping  out  the  effect  of  the  addition  of  one 
whole  year's  production  to  the  cars  already  in  use. 

Prof.  E.  P.  Warner  asked  whether  it  was  planned  to 
cover  also  suubstitute  fuels  and  fuel  mixtures  in  the 
tests.  In  the  vicinity  of  Boston  a  benzol  mixture  is  sold 
in  large  quantities  and  there  are  those  who  swear  by 
this  fuel,  especially  owners  of  comparatively  old  cars 
which  have  engines  with  a  high  compression  ratio.  Dick- 
inson said  that,  it  was  not  contemplated  to  extend  the 
test  to  any  but  straight  petroleum  fuels  for  the  present, 
and  gave  as  one  reason  that  it  was  not  well  to  introduce 
too  many  variables.  He  considers  that  the  grade  D 
fuel  selected  for  the  tests,  which  has  an  endpoint  of  586 
deg.  F.,  is  about  the  heaviest  fuel  that  it  is  practicable 
to  use  with  present  day  equipment. 

Da?ey  suggested  designing  all  new  engines  so  as  to  be 
capable  of  taking  care  of  heavier  fuel  than  regularly 
marketed  at  the  present  time,  say  with  an  end  point  of 
550  deg.  Fahr.  On  the  other  hand,  such  devices  as  are 
l)eing  developed  by  Tice  and  Mock,  among  others,  will 
help,  he  believes,  to  take  care  of  the  older  automotive 
vehicles,  permitting  of  adapting  them  to  the  heavier 
fuels. 

Littell  said  that  we  should  not  give  the  oil  men  the  im- 
pression that  we  could  properly  handle  the  550  deg. 
endpoint  fuel.  We  must  remember  that  there  are  10,- 
000,000  old  cars  in  service  and  they  would  certainly  be 
most  troublesome  if  operated  on  such  fuel.  He  did  not 
believe  that  the  oil  people  were  giving  us  the  best  fuel 
they  could.  What  he  would  like  to  see  was  more  of  the 
kerosene  cracked  and  less  mixed  with  the  gasoline.  The 
oil  men  should  also  be  given  to  understand  that  the  auto- 
mobile industry  is  prepared  to  accept  a  slight  increase 
in  the  cost  of  fuel  if  that  made  possible  a  material  in- 
crease in  the  quality.  What  the  automobile  men  are  in- 
terested in  is  not  so  much  the  number  of  gallons  per  dol- 
lar as  the  number  of  miles  per  dollar. 

Less  Volatile  Fuel  in  the  Future 

The  discussion  of  James'  remarks  was  limited  owing 
to  lack  of  time  to  a  few  questions  concerning  such  items 
as  the  balance  of  the  recording  pens  and  their  friction 
on  the  paper,  and  the  effect  of  grade  and  spring  friction 
on  the  accelerometer  readings.  James  replied  that  the 
high  paper  speed  and  vibration  would  overcome  fric- 
tional  distance  to  pen  motion  and  that  the  accelerometer 
takes  into  account  grade  over  which  the  car  is  passing. 
He  drew  attention  to  the  fact  t>iat  the  accelerometer 
used  is  dead  heat  and  is  so  arranged  as  to  be  practically 
unaffected  by  temperature  changes. 


Fig.    1 — Examples    of    piston-nng    construction. 

The  first  three  views  beginning  at  the  left  show 
how  the  pressure  of  the  piston-rings  against  the 
cylinder  wall  is  increased  by  reducing  the  contact 
area,  while  the  illustration  at-  the  extreme  right 
shows  a  ring  that  is  designed  to  remai^i  tight  in 
the  groove 


There  was  apparently  considerable  interest  in  the  pa- 
per by  Midgley  and  Boyd  on  the  Detonation  Character- 
istics of  Some  Blended  Motor  Fuels,  which  is  printed 
on  another  page  of  this  issue,  but  time  prevented  any 
extensive  discussion  of  this  paper.  It  was  brought  out 
that  the  important  effect  of  spark  position  upon  detona- 
tion had  been  taken  care  of  in  the  tests  reported  by  set- 
ting the  spark  to  give  approximately  the  maximum  power 
in  each  test,  but  making  certain  that  it  was  in  precisely 
the  same  position  for  the  particular  fuels  under  com- 
parison. 

Oil  Consumption  and  Pumping 

The  last  two  papers  of  the  Saturday  morning  ses- 
sion dealt  with  the  subject  of  oil  pumping  and  oil 
consumption.  Lack  of  time  interfered  with  any  exten- 
sive discussion  of  these  papers,  but  it  appeared  to  be 
the  opinion  of  the  few  persons  who  spoke  that  trouble 
from  oil  pumping  and  high  oil  consumption  can  be  mini- 
mized by  making  certain  that  the  cylinder  bore  is  per- 
fectly true  and  that  tlie  piston  and  rings  are  well  fitted. 

A  brief  abstract  of  the  paper  on  "Oil  Pumping,"  by 
George  A.  Round  was  printed  in  last  week's  issue,  but  it 
may  not  come  amiss  to  add  a  few  more  points  here,  par- 
ticularly concerning  the  new  device  for  preventing 
crankcase  dilution. 

Mr.  Round  referred  to  the  influence  of  the  ring  pres- 
sure per  unit  of  cylinder  contact  area  on  the  oil  con- 
sumption and  said  that  by  cutting  down  the  bearing 
surface  of  the  rings  in  an  aircraft  engine  by  one-third 
the  oil  consumption  was  decreased  about  30  per  cent. 

All  of  the  three  methods  of  reducing  the  bearing  sur- 
face of  the  ring,  illustrated  in  Fig.  1,  are  equally  effec- 
tive in  this  respect.  Of  course,  if  the  bearing  surface  is 
reduced  very  much,  the  unit  pressure  becomes  so  great 
as  to  squeeze  out  the  oil,  and  this  will  result  in  rapid 
wear.  Mr.  Round  thinks  that  a  reasonable  working  limit 
is  such  that  2  lb.  per  inch  of  diameter  are  required  to 
close  up  a  i/4  in.  ring.  Much  oil  pumping  has  been  traced 
to  defective  rings  that  bear  only  part  way  round  the 
cylinder.  The  original  cause  may  be  either  poor  inspec- 
tion of  the  rings  or  distortion  in  assembling  them  on  the 
piston.  From  the  standpoint  of  oil  pumping  there  seems 
to  be  no  difference  between  narrow  and  wide  rings,  as 
long  as  the  unit  pressure  remains  the  same.  However, 
the  narrower  rings  wear  the  piston  grooves  less  and  are 
therefore  preferable,  especially  in  connection  with  alumi- 
num pistons.  Oil  grooves  with  return  holes  are  a  great 
help  in  keeping  down  the  oil  consumption. 

Three  arrangements  of  the  oil  return  holes  on  pistons 
are  shown  in  Fig.  2.  The  one  on  the  left  has  been  exten- 
sively used,  but  the  middle  one  has  the  advantage  over  it 
that  the  ring  is  supported  over  its  whole  depth  on  the 
lower  side,  and  it  will  therefore  not  wear  loose  in  its 
groove  so  rapidly.     The  arrangement  illustrated  at  the 


Fig.  2 — Some  forms  of  oil  return  grooves 
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right  has  been  found  the  most  effective  with  some  en- 
gines. In  V  type  engines  the  oil  grooves  should  extend 
only  half  way  around  the  piston  and  be  on  the  lower 
side.  As  to  size  of  oil  holes,  Mr.  Round  recommends  5/32 
or  Vs  in.  spaced  11/2  in.  The  new  type  of  constant  clear- 
ance aluminum  piston  is  self-draining  and  does  not 
require  oil  return  holes. 

Considerable  interest  was  evinced  in  the  new  method 
of  preventing  crankcase  dilution,  described  in  the  paper. 

Referring  to  Fig.  3,  a  connection,  A,  is  made  to  the 
cylinder  wall  at  a  point  that  coincides  with  the  lower 
limit  of  the  travel  of  a  groove  "  located  on  the  piston 
below  the  ring  next  above  the  piston  pin.  A  short  verti- 
cal groove  intersecting  the  circumferential  groove  and 
in  line  with  the  hole  for  the  connection  is  also  cut  in  the 
piston.  The  connection  A  leads  to  a  heater  C  that  is 
connected  to  the  exhaust  manifold  by  the  pipe  D  and 
thence  to  the  separator  E.  From  the  upper  part  of  this 
device  a  connection,  F,  is  made  to  the  intake  manifold  G. 
The  lower  part  of  the  separator  is  cut  off  from  the  upper 
by  a  valve  and  communicates  with  the  crankcase.  On 
the  side  of  the  piston  opposite  the  connection  a  hole  is 
drilled  through  the  groove  into  the  inside  of  the  piston. 

Factors  Affecting  Oil  Pumping 

In  the  operation  of  the  device  the  suction  in  the  mani- 
fold is  communicated  to  the  groove  in  the  piston  while 
the  latter  is  near  the  bottom  of  its  travel  and  during 
approximately  90  deg.  of  crank  motion.  The  vacuum  cre- 
ated draws  into  the  heater  any  oil  or  oil  and  fuel  mixture 
that  collects  in  the  groove  and  with  it  a  small  amount  of 
air.  In  passing  through  the  heater,  the  mixture  is  heated 
by  the  exhaust  to  a  temperature  of  about  375  deg.  Fahr. 
On  reaching  the  separator,  any  fuel  or  water  present  in 
the  oil  is  evaporated  and  carried  into  the  manifold.  The 
remaining  oil  is  passed  into  the  bottom  of  the  separator 
from  which  it  flows  back  to  the  crankcase. 

In  the  discussion  of  this  paper  Mr.  Kishline  said  that 
the  amount  of  exhaust  heat  available  at  light  loads  was 
very  small  and  he  questioned  whether  this  heat  was  suffi- 
cient to  remove  all  of  the  light  ends  from  the  crankcase 
oil.  Mr.  Rounds  replied  that  the  tests  referred  to  in  his 
paper  had  been  made  in  road  service.  Mr.  Clayden  asked 
whether  the  device  had  been  used  on  engines  fitted  with 
constant  clearance  pistons,  but  Mr.  Rounds  said  he  did  not 
believe  it  had  been  tried  out  on  such  engines  as  yet.  Mr. 
Crane  said  he  did  not  agree  with  the  author's  theory  re- 
garding the  flooding  of  bearings.  In  his  practice  he  gave 
the  oil  a  free  exit,  using  Vs  in.  shims  not  nearly  touching 
the  bearing,  the  rate  of  flow  being  dependent  upon  the  size 
of  the  hole  in  the  crank  bearings.  It  was  his  practice  to 
determine  the  best  rate  of  flow  experimentally,  and  he  had 
used  from  21/2  to  25  lb.  per  square  inch  pressure  on  the 
oil.  One  had  to  remember  that  the  pressure  relief  valve 
was  the  same  for  widely  varying  conditions  of  operation, 
from  driving  in  the  crowded  thoroughfares  of  New  York 
City  to  touring  in  European  Countries.  That  this  is  pos- 
sible is  due  to  the  fact  that  the  centrifugal  action  on  the 
oil  leaving  the  crankshaft  increases  with  the  engine  speed. 

As  regards  pistons,  he  had  found  oil  grooves  and  holes 
to  be  useless.  It  was  his  practice  with  cast  iron  pistons 
to  allow  0.001  in  clearance  per  inch  of  bore  on  the  skirt  or 
crosshead  portion,  and  to  place  the  piston  pin  substantially 
at  the  center  of  this  portion.  On  top  of  this  crosshead  was 
the  ring  zone  providing  for  three  rings,  and  at  the  bottom 
of  it  was  the  scraper  ring,  this  lower  ring  over-running 
the  end  of  the  bore. 

The  oil  was  trapped  between  the  top  and  bottom  rings, 
as  shown  by  the  fact  that  in  an  aircraft  engine  that  had 
seen  long  use  this  portion  of  the  piston  wall  was  often  quite 
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Fig.   3 — Diagrammatic   sketch   of  Skinner  device 

for   neutralizing    the   effect    of   oil   pumping   and 

fuel  dilution   by   lubricant 

black,  showing  that  there  had  been  no  metallic  contact. 
He  claimed  that  the  ordinary  concentric  ring  performed 
every  desirable  function. 

H.  M.  Crane,  who  was  the  principal  speaker  in  the  dis- 
cussion, said  that  he  advocated  feeding  plenty  of  oil 
through  the  engine  bearings.  The  crankshaft,  he  said, 
acts  as  a  centrifugal  pump  which  tends  to  increase  the 
rate  of  oil  flow  as  the  square  of  the  speed,  if  the  oil  is 
fed  to  it  with  sufficient  rapidity.  This,  he  said,  makes 
any  special  provision  for  varying  the  rate  of  feed  with 
the  speed  unnecessary.  Crane  also  advocated  the  use  of 
a  piston  with  a  scraper  ring  at  the  bottom  so  arranged 
as  to  slightly  overrun  the  cylinder  bore.  With  this  con- 
struction oil  is  trapped  between  the  upper  and  lower 
rings  and  piston  slap  is  thus  prevented.  It  is  important, 
he  said,  to  have  the  :  Ides  of  the  ring  parallel  to  the  bore 
of  the  cylinder  and  to  have  the  cylinder  true  in  order  to 
give  the  rings  an  opportunity  to  perform  their  function. 

Crane  and  other  speakers  expressed  the  view  that  a 
plain  slot  in  the  ring  is  as  good  as  any  other  type  of  joint 
providing  that  rings  are  well  fitted  to  the  piston  and  cylin- 
der bore. 

Crane  Gives  Test  Results 

Mr.  Crane  said  that  he  had  fitted  aluminum  pistons  in 
an  engine  with  43^8  by  5%  in.  cylinders,  the  skirt  clearance 
being  from  0.008  to  0.010  in.  when  the  engine  was  cold, 
and  had  found  that  he  could  use  50  per  cent  more  pressure 
on  the  oil  when  using  a  bottom  scraper  ring  than  when 
operating  without  it.  With  the  scraper  ring  and  rings  of 
the  ordinary  concentric  type  he  got  low  oil  consumption 
and  practically  no  carbonization.  He  then  discussed  some 
tests  which  he  had  made  on  an  old  engine. 

In  one  case  he  ran  some  tests  on  an  old  engine  in  which 
the  cylinder  bore  measured  0.009  in.  more  at  the  top  than 
at  the  lower  end,  with  very  satisfactory  results  so  far  as 
oil  consumption  was  concerned.  This  showed  that  the  oil 
delivery  could  be  controlled  with  the  simplest  means.  A 
great  deal  of  ingenuity  had  been  expended  on  the  elimi- 
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nation  of  the  gap,  and  he  asked  his  hearers  to  imagine 
what  the  gap  between  the  ends  of  the  ring  must  have  been 
at  the  top  end  with  the  cylinder  0.009  in  oversize. 

A  paper  on  Oil  Consumption  was  presented  by  A.  A. 
Bull,  chief  engineer  of  the  Northway  Motor  &  Mfg.  Co. 
Mr.  Bull  raised  the  question  as  to  what  constitutes 
reasonable  oil  consumption  and  gave   a  table  of  the  oil 


consumptions  of  a  large  number  of  truck  and  tractor  en- 
gines a  discussion  of  which  will  appear  in  a  later  number 
of  Automotive  Industries. 

Lack  of  time  for  sufficient  discussion  of  the  papers  on 
pumping  and  oil  consumption  lead  to  the  suggestion  that 
these  two  papers  be  taken  up  again  at  some  later  session 
of  the  society  or  some  of  its  sections. 


Motor  Bus  Session  Causes  Widespread  Interest 

George  A.  Green  outlines  principles  of  bus  design.  Plimp- 
ton discusses  suburban  buses.    Discussion  spirited. 

By  Herbert  Chase 


THE  great  interest  in  the  subject  of  bus  design  and 
transportation  was  reflected  in  an  unusually  large 
attendance  at  the  session  devoted  to  consideration 
of  these  subjects.  This  was  in  marked  contrast  to  that  at 
Ottawa  Beach  two  years  ago  when  G.  A.  Green  also  pre- 
sented an  interesting  and  valuable  paper  on  bus  transpor- 
tation, but  had  only  a  small  audience.  Green,  in  summar- 
izing his  paper  said  that  it  had  been  written  primarily 
for  executives  and  therefore  dealt  more  with  fundamen- 
tals than  with  details,  and  could  consequently  serve  as  a 
guide  to  companies  contemplating  en- 
tering the  bus  building  field.  He 
stressed  the  importance  of  considera- 
tions of  safety  in  design  and  of  the 
need  for  a  low  center  of  gravity  in  at- 
taining this  objective.  In  reference  to 
dependability  he  said  that  it  is  highly 
important  to  keep  all  units  of  a  fleet  in 
operation  as  much  of  the  time  as  pos- 
sible. Only  seven  days  are  allowed  for 
the  annual  overhaul  of  vehicles  in  the 
fleets  he  operates  while  minor  repairs 
are  required  not  oftener  than  once  a 
month.  Buses  must  be  kept  in  good 
repair  throughout  their  life  and  are 
retired  from  use  after  five  to  seven 
years  of  service,  not  because  they  are 
worn  out  because  of  obsolescence. 

In  the  discussion,  G.  W.  Cravens  and 
T.  V.  Buckwalter  drew  attention  to  the 
fact  that  in  the  case  of  railway  equip- 
ment it  had  been  found  that  too  low  a 
center  of  gravity  could  be  had  and  that  this  resulted  in  high 
side  thrust  when  curves  are  taken  at  considerable  speed. 
Green  replied  that  the  question  of  road  clearance  plays  an 
important  part  in  determining  the  center  of  gravity  and 
establishes  a  certain  low  limit.  The  side  stresses  must  be 
cared  for  by  proper  design  in  the  way  of  thrust  bearings 
and  the  like. 

Replying  to  a  question  regarding  the  wear  of  sleeves 
used  in  the  Knight  engines  of  the  Fifth  Avenue  Coach  Co., 
Green  said  that  they  can  be  used  for  one  ytir  without  re- 
placement, and  that  regrinding  of  cylinders,  necessary  in 
other  types,  and  the  use  of  oversize  pistons,  is  thus  avoided. 

M.  C.  Horine  asked  for  Green's  views  in  respect  to  body 
overhang,  wheelhouse  construction,  use  of  clutch  brakes 
and  avoidance  of  clutch  riding  and  the  desirability  of 
straight  frame  construction.  Green  replied  that  body 
overhang  adds  to  the  hazards  of  operation  in  traffic  and  is 


G.  A.  Green  of  the  Fifth  Avenue 
Coach  Co.,  whose  paper  on  bus  de- 
sign and  operation  received  much 
favorable  comment 


the  body.  The  wheelhouse  can  be  made  to  interfere  but 
little  with  seating  if  a  wide  tread  is  employed  and  the 
housing  is  properly  constructed.  This  is  accomplished  in 
the  case  of  vehicles  of  his  design,  by  the  use  of  thin  cast 
aluminum  housings  which  conform  as  closely  to  the  wheel 
and  brake  drum  as  it  is  feasible  to  make  them.  Clutch 
brakes  are  not  used  on  the  Fifth  Avenue  buses,  because 
they  are  a  detriment  when  changing  from  a  higher  to  a 
lower  gear.  Clutch  riding  has  not  given  trouble  even 
though  inclined  toeboards  are  not  used.    It  is  considered 

that  a  flat  floor  is  as  comfortable  for 
the  driver  as  an  inclined  toeboard, 
since  that  is  the  natural  position  for 
the  feet.  Straight  frame  construction 
is  employed  on  the  single  deck  buses 
since  they  are  a  more  general  utility 
vehicle  and  must  be  capable  of  use  on 
rougher  roads.  They  consequently  re- 
quire greater  road  clearance  and  can- 
not be  so  low  hung.  On  the  double- 
deck  jobs  the  frame  has  a  kickup  and 
the  special  rear  axle  is  provided  to 
help  keep  the  center  of  gravity  low 
and  facilitate  rapid  loading  and  un- 
loading. 

Buckwalter  expressed  the  belief 
that  the  bus  will  eventually  replace 
the  street  railway  because  it  is  less  of 
a  hindrance  to  traffic,  is  more  flexible, 
and  can  receive  and  discharge  pas- 
sengers at  the  curb. 

Herbert  Chase  asked  Green  for  an 
explanation  of  the  low  engine  friction  which  is  said  to 
account  in  part  for  the  good  economy  of  the  Knight 
engines  used  in  the  Fifth  Avenue  buses,  saying  that  he 
could  not  understand  why  the  Knight  type  should  be 
superior  to  the  poppet  valve  type  in  this  respect.  Green 
said  he  was  unable  to  assign  a  precise  reason  for  this 
low  friction  but  gave  the  following  figures  and  suggested 
that  engineers  interested  compare  them  with  those  they 
may  have  on  poppet  valve  engines:  Friction  hp.  at  600 
r.p.m.  2.2,  at  800  3.1  and  at  1000  4.5  hp. 

E.  W.  Weaver  commented  upon  the  desirability  of  using 
the  lowest  possible  engine  speed  for  a  given  bus  speed  and 
said  that  he  agreed  with  the  statements  in  this  regard  in 
Green's  paper.  He  expects,  he  said,  to  demonstrate  the 
value  of  low  engine  speed  in  some  experimental  develop- 
ment upon  which  he  is  working. 

Berry  asked  for  an  explanation  of  the  claim  made  that 


uncomfortable  for  passengers  in  the  overhung  portion  of     the  Knight  engine  is  capable  of  using  higher  compression 
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SOME  MEN  WHO  DISCUSSED  THE  PAPER  ON  BUSES 


G.    W.    Cravens,    I'res., 
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T.   W.  Buckwalter, 
Timken  Roller  Bearing  Co. 


C.   T.   Myers 
of  Rahway,  N.  J. 


A.  J.  Scaife, 
White  Motor  Co. 


than  poppet  valve  types,  and  stated  that  the  plug  location 
is  not  that  which  is  generally  supposed  to  be  most  advan- 
tageous since  it  is  at  a  point  where  the  mixture  is  lean 
rather  than  rich.  Green  replied  that  the  central  location 
of  the  plug  had  worked  most  satisfactorily  even  though  it 
is  not,  according  to  some  opinions,  ideally  placed.  This 
appears  to  be  borne  out  by  the  fact  that  the  double-deck 
buses  average  about  seven  m.p.g,  of  fuel  consumed  or 
over  fifty  ton  miles  per  gal.,  while  the  single  deck  models 
make  10  to  11  m.p.g. 

Chase  stated  that  he  believed  Green  would  be  the  first  to 
agree  that  even  the  present  day  bus  is  far  from  perfec- 
tion, and  suggested  that  the  advantages  of  the  steam  en- 
gine for  bus  propulsion  should  not  be  overlooked.  He  said 
the  simplicity,  high  torque  at  low  speed,  steady  pulling 
power,  ability  to  give  rapid  acceleration  and  the  fact  that 
no  gearset  is  required  are  all  in  its  favor,  though  it  pos- 
sesses also  certain  disadvantages.  He  called  attention  to 
the  successful  operation  of  Clarkson  steam  buses  in  London. 

Green  replied  that  he  fully  appreciated  the  advantages 
of  the  steam  engine  but  that  he  had  chosen  to  develop  the 
type  using  an  internal  combustion  engine  partly  because 
of  his  greater  familiarity  with  that  type.  He  readily 
agreed,  he  said,  that  even  the  most  advanced  of  present 
bus  designs  are  scarcely  in  production  before  possible  im- 
provements are  discovered,  and  that  there  is  much  devel- 
opment required  before  even  an  approach  to  perfection  is 
realized.  He  favors  intensive  study  of  the  subject  and  the 
development  of  steam  as  well  as  other  promising  types. 

Plimpton  on  Present  Day  Buses 

R.  E.  Plimpton,  in  presenting  his  paper  entitled  Some 
Fundamental  Characteristics  of  Present  Day  Buses,  dwelt 
to  a  considerable  extent  upon  the  country  or  suburban  bus 
which  is  widely  used  in  rural  and  semi-rural  communi- 
ties. The  numerous  problems  involved  in  its  operation 
were  enumerated,  these  including  highway  upkeep,  taxes 
and  related  matters.  Taxes,  cost  of  bond  and  other  items 
of  similar  nature  which  must  be  paid  before  any  income 
can  be  earned  on  bus  equipment,  amount  in  New  York  State 
to  upward  of  one  thousand  dollars  per  vehicle,  said  Plimp- 
ton. Operators  do  not  greatly  object  to  taxes,  he  added, 
providing  the  authorities  who  collect  them  do  their  part  in 
keeping  the  highways  in  repair  and  open  for  use  in  all 
weather.  In  reference  to  the  city  bus  Plimpton  called  at- 
tention to  the  fact  that  Paris  operators  have  recently  added 
fifty  more  six-wheel  buses  seating  48  passengers.  He 
mentioned  also  the  possible  development  of  a  six-cylinder 
engine  for  bus  service  especially  for  long  distance  service 
in  which  high  speeds  are  attained. 

Green,  in  commenting  upon  the  subject  of  six-wheel 


buses  and  six-cylinder  engines  for  bus  use,  said  that  it  is 
far  better  to  reduce  than  to  add  to  the  number  of  parts 
employed.  Suggestions  for  simplifying  the  construction 
of  the  Fifth  Avenue  Coach  Co.  are  always  given  serious 
consideration  as  added  parts  increase  first  cost  and  main- 
tenance expense.  A  four-cylinder  engine  of  300  cu.  in. 
displacement  or  less  Green  considers  adequate  for  all  save 
very  high  speed  bus  transportation  over  very  long  dis- 
tances. The  addition  of  two  extra  wheels  or  two  additional 
cylinders  he  considers  folly.  The  six-wheel  buses  used  in 
Paris,  which  Green  said  he  had  examined  carefully,  are,  he 
believes  dictated  largely  by  the  French  temperament,  al- 
though a  more  rapid  loading  and  unloading  is  claimed  for 
large  single-deck  buses  of  the  six-wheel  type  as  compared 
to  the  double-deckers  of  conventional  type  used  in  Paris. 

Passenger  Capacity  of  Buses 

Cravens  stated  that  he  is  interested  in  a  company  which 
is  developing  a  steam  bus,  and  that  he  believes  there  is 
much  to  be  said  in  favor  of  this  type.  The  tj-pe  which 
gives  lowest  cost  per  passenger  mile  is,  however,  bound  to 
be  given  serious  consideration.  He  asked  concerning  the 
most  desirable  seating  capacity  for  buses  intended  for  a 
general  sale  throughout  the  country.  To  this  Green  re- 
plied that  his  concern  considered  that  single-deck  buses 
seating  from  25  to  29  passengers  and  double-deck  jobs 
seating  50  to  55  were  'nost  generally  applicable.  There 
may,  he  added,  be  some  market  for  a  15  passenger  bus,  but 
since  labor  costs  are  such  a  large  item  in  operating  ex'^nse 
it  is  difficult  to  make  so  small  a  bus  pay.  In  this  connec- 
tion it  was  pointed  out  that  the  London  General  Omnibus 
Co.  had  found  it  necessary  to  increase  the  seating  capac- 
ity of  its  buses  from  34  to  46  and  then  to  54  in  order  to 
make  a  profit  in  the  face  of  increasing  labor  costs.  Green 
stated  that  a  company  which  at  first  starts  with  small 
single-deck  buses  often  finds  it  desirable  to  purchase 
double-deckers  later,  but  that  the  single-deck  job  is  then 
still  useful  and  economical,  especially  whon  traffic  is  light 
or  in  weather  when  an  uppei*-deck  cannot  be  used. 

A.  J.  Scaife  said  that  many  street  railways  which  had 
at  first  fought  the  introduction  of  competing  bus  lines  had 
found  it  more  expedient  to  go  into  the  bus  operating  busi- 
ness themselves.  He  said  that  he  had  found  in  a  recent 
trip  to  California  that  long  distance  bus  operation  there  is 
three  years  ahead  of  this  section  of  the  country.  There 
three  large  operators  have  bought  up  nearly  all  franchises. 
Their  long  distance  lines  operate  at  average  speeds  of  35 
m.p.h.  in  some  cases.  The  average  wheelbase  of  the  Cali- 
fornia bus  is  about  200  in,  and  the  seating  capacity  from 
32  to  35  in  many  cases;  36  x  6  in.  pneumatic  tires  are 
largely  used. 
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Design  Practice  Discussed  in  Passenger 

Car  Session 

Overhead  camshafts,  spring  suspension,  and  service  are 
topics  presented.  F.  E.  Moskovics,  J.  G.  Vincent,  Henry 
M.  Crane,  and  Rollin  Ahell  are  prominent  in  discussion. 

By  P.  M.  Heldt 


AT  the  Friday  morning  session,  presided  over  by 
J.  V.  Whitbeck,  the  first  paper  presented  was  that 
on  Overhead  Camshaft  Passenger  Car  Engines  by  P.  M. 
Heldt,  which  has  been  printed  in  full  in  Automotive 
Industries.  Discussion  on  this  paper  was  opened  by 
F.  E.  Moskovics,  who  said  that  the  chief  difficulty  in 
connection  with  the  direct  actuation  of  the  valves  from 
the  overhead  camshaft  was  not  due  to  the  necessity  for 
clearance  adjustment  but  to  the  side  thrust  on  the  valve 
stems.  He  admitted  that  the  overhead  camshaft  engine 
had  certain  advantages,  but  'he  service  problem,  he 
thought,  was  not  stressed  enough  in  the  paper.  In  serv- 
ice the  cylinders  will  become  carbonized  and  the  heads 
then  have  to  be  removed  for  scraping  out  the  carbon,  and 
if  the  camshaft  is  on  top  of  the  engine  this  is  necessar- 
ily harder  to  do.  It  is,  moreover,  a  difficult  problem  to 
keep  an  overhead  camshaft  engine  silent,  as  the  cylin- 
der head  seems  to  be  a  natural  sounding  board,  whereas 
the  crankcase  acts  more  like  a  mufflir. 

Mr.  Crane  said  that  he  had  succer-sively  built  three 
six-cylinder  engines,  all  of  about  the  same  cylinder  di- 
mensions, of  the  three  types,  viz.,  L  head,  engine  with 
tappet  rods  at  the  side  and  engine  with  overhead  cam- 
shaft. The  first  two  were  4  by  5  in.  and  the  last  was  a 
414  by  5  in.  So  far  as  he  could  ascertain  the  m.e.p.  was 
substantially  the  same  in  all  three  engines.  However, 
the  L  head  engine  had  a  much  greater  tendency  to  de- 
tonation, with  the  result  that  the  driver  would  retard  the 
spark  and   thus   lose   power.      On   the   other   hand,  the 


turbulence  was  greater  in  the  L  head  engine  and  it  re- 
quired never  more  than  25  deg.  spark  advance,  whereas 
the  valve-in-head  engines  required  up  to  35  deg.  spark 
advance  even  when  two  simultaneous  sparks  were  used. 
The  valve-in-head  engine  with  pushrods  seemed  to  oper- 
ate more  quietly  than  the  L  head  engine.  The  matter 
of  handling  the  parts  when  making  repairs  came  up 
here.  With  the  L  head  and  pushrod  type  valve-in-head 
engines  the  cylinder  heads  were  cast  in  two  sets  of 
three  each  and  were  then  of  quite  moderate  weight.  With 
the  overhead  camshaft  the  cylinder  head  had  to  be  made 
in  a  single  piece  and  complete  with  the  valves,  cam- 
shaft, etc.,  weighed  so  much  that  it  could  not  be 
easily  handled  by  one  man.  As  regards  the  noise, 
this  was  due  mostly  to  the  hammer  action  of  the  valve 
on  its  seat.  Not  more  than  0.010  in.  variation  in  clear- 
ance need  be  allowed  for  in  any  of  the  engines,  and  by 
means  of  the  so-called  ramp  on  the  cams  this  could  be 
easily  taken  care  of.  He  had  used  this  on  the  exhaust 
valves.  As  far  as  passenger  cars  were  concerned,  the 
engines  would  be  operated  mainly  below  2400  r.p.m., 
as  above  this  speed  it  was  practically  impossible  to  get 
silent  operation,  hence  the  possibility  of  operation  at 
higher  speeds  aifored  by  the  overhead  camshaft  engine 
could  not  be  taken  advantage  of.  Summing  up,  Mr. 
Crane  said  that  if  you  add  to  the  lack  of  accessibility  of 
the  combustion  chamber  the  difficulty  of  keeping  the 
engine  quiet,  it  was  obvious  that  there  was  no  opening 
for  the  overhead  camshaft  engine  in  the  passenger  car 


June  29,  1922 


S.  A.  E.  SUMMER  MEETING 


1421 


field.  In  the  case  of  moderate  speed  engin-es  where  the 
bearings  could  be  made  large  and  everything  more  rigid 
the  conditions  might  be  more  favorable. 

J.  G.  Vincent  said  that  he  also  had  gone  through  with 
the  development  of  L  head,  tappet  rod  and  overhead  cam- 
shaft engines.  In  his  estimation  the  lack  of  accessibility 
was  the  most  important  objection  to  the  overhead  cam- 
shaft engine.  All  noise-producing  parts  were  on  top  of 
the  engine  where  you  could  hear  them  most  distinctly. 
For  the  camshaft  drive  the  same  driving  means  could 
be  used  as  in  the  case  of  an  engine  having  the  cam- 
shaft in  the  crankcase,  and  he  thought  that  among  the 
different  drives  available  the  chain  had  slightly  the  best 
of  it,  from  the  manufacturing  standpoint. 

Valve-in-head  Advantages 

He  thought  that  for  passenger  car  service  the  choice  lay 
between  the  L  head  type  and  the  tappet  rod,  valve-in-head 
engine.  What  he  would  like  to  know  was  what  could  be 
gained  by  placing  the  valves  in  the  head.  He  had  never 
been  able  to  observe  a  difference  of  more  than  about  1  per 
cent  and  much  greater  gains  were  possible  by  equal  efforts 
in  other  directions,  as,  for  instance,  in  connection  with  the 
carbureter  system.  The  valve-in-head  engine  weighed 
slightly  more  than  the  L  head,  and  this  balanced  the 
small  gain  in  power  possible.  Probably  both  would  con- 
tinue to  be  used. 

Fred  Duesenberg  said  that  with  his  construction  of 
overhead  camshaft  engine  there  was  absolutely  no 
chance  of  disturbing  the  timing  when  removing  the 
cylinder  head,  as  the  drive  was  through  a  single  jaw 
clutch  which  could  not  be  inserted  wrong.  The  gear 
noises  had  to  be  considered.  He  had  been  driving  a 
Wills-Sainte  Claire  car  and  the  engine  geai-s  were  rather 
noisy  at  first,  but  after  10,000  miles  of  driving  they  op- 
erated silently.  The  accessibility  he  considered  to  be 
even  better  with  the  overhead  camshaft  engine  than 
with  the  other  types,  because  the  sides  of  the  crankcase 
were  left  free.  At  first  they  were  considerably  troubled 
by  the  variable  thickness  of  the  cylinder  head  gasket. 
Their  cylinder  head  weighed  140  lb.  with  valves  and  all 
and  could  be  readily  handled.  As  an  illustration  of  the 
ease  of  removing  and  replacing  the  cylinder  head  he 
mentioned  that  in  a  California  race  Murphy  burned  out 
one  of  his  valves  in  the  first  lap  and  he  and  his  assistant 
removed  the  cylinder  head,  replaced  the  valve  and  then 
put  the  cylinder  head  back  in  just  32  minutes,  after 
which  he  established  a  world's  record.  To  this  Mr. 
Moskovics  remarked  that  he  saw  Murphy  and  his  assist- 


ants at  work  and  he  felt  that  they  did  just  about  as  much 
work  in  the  32  minutes  as  the  average  repair  shop  crew 
would  do  in  32  hours. 

Rollin  Abell  stated  that  it  was  important  to  have  all 
adjustments  in  the  drive  very  accessible.  A.  E.  Nelson 
made  the  remark  that  while  there  might  not  be  much 
difference  between  the  results  achieved  with  L  head  and 
valve-'n-head  engines  under  present  operating  condi- 
tions, if  the  introduction  of  doped  fuel  should  permit  of 
a  compression  ratio  of,  say,  7  to  1,  it  would  be  necessar>' 
to  use  valve-in-head  engines,  as  the  compression  space 
could  not  be  reduced  sufficiently  with  the  L  head  engine. 
Messrs.  Kettering  and  Midgley,  in  trying  out  their  doped 
fuels  on  various  engines,  had  had  much  more  difficulty 
with  the  L  head  than  with  valve-in-head  engines  in  re- 
ducing the  compression  spaces  to  the  necessary  reduced 
volume. 

H.  M.  Crane  presented  a  paper  on  A  New  System  of 
Spring  Suspension  for  Automotive  Vehicles.  Mr.  Crane 
outlined  the  development  of  vehicular  suspeasion  during 
the  past,  and  then  pointed  out  some  of  the  shortcomings 
of  present  suspensions  with  different  forms  of  axle  linkage. 

The  Hotchkiss  drive  has  some  very  manifest  advantages. 
It  is  light  in  weight  and  has  a  minimum  number  of  parts 
to  wear  and  rattle.  It  gives  a  cushioned  resistance  to 
suddenly  applied  driving  and  braking  loads.  Moreover, 
if  the  springs  are  properly  proportioned,  it  maintains  the 
center-line  of  the  pinion  shaft  substantially  parallel 
throughout  the  range  of  axle  movement.  This  latter  fea- 
ture is  of  an  importance  not  often  recognized. 

The  Hotchkiss  drive  has  also  some  distinct  disadvan- 
tages. When  the  rear  springs  are  sufficiently  flexible  to 
give  good  riding,  the  resistance  to  torque  reaction  is  too 
soft,  with  the  result  that,  especially  in  lighter  cars,  the 
rear  axle  tends  to  jump  when  under  heav>-  driving  or 
braking  loads  and  on  soft  or  rough  roads.  From  the 
point  of  view  of  good  riding  it  leaves  much  to  be  desired. 
It  furnishes  a  sufficient  degree  of  flexibility  in  a  sub- 
stantially vertical  direction,  but  is  far  too  rigid  otherwise. 

The  Crane  Spring-Suspension 

With  the  idea  of  combining  the  simplicity  and  other 
advantages  of  the  Hotchkiss  drive  with  the  proper  cush- 
ioning of  the  shocks,  the  device  illustrated  in  Fig.  1  was 
conceived,  which  also  appears  in  practice  to  remove  two 
of  the  principal  disadvi  r-tages  of  the  Hotchkiss  drive,  by 
greatly  increasing  the  resistance  to  torque  reaction  of  any 
given  set  of  springs  without  entirely  removing  the  de- 
sirable cushioning  effect  to  driving  and  braking  shocks 
and,  because  of  this  fact,  doing  away  almost  completely 
with  the  jumping  action  of  the  rear  axle  on  soft  roads. 


J.  G.  Vincent  of  the  Packard 
Motor  Car  Co. 


W.  A.  Chryst, 
nominee 

for 
Co^mcilor . 


John  H.  Hunt 

of  General 

Motors 

Research  Co. 


B.  S.  Pfeiffer, 

member 

Meetings 

Committee 


A  If  red  Rce  ves. 
General 
^[anaaer 
N.  A.C.C. 


First  yice-I*resident 
J.  V.  Whitbeck,  icho  pre- 
sided at  Passenger  Car 
Session 


1422 


AUTOMOTIVE  INDUSTRIES 

THE  AUTOMOBILE 


June  29,  1922 


Fig.  1  shows  a  semi-elliptic  spring,  shackled  at  both 
ends,  and  rigidly  bolted  to  the  axle.  It  shows  also  dis- 
tance-rod, the  forward  end  of  which  is  connected  to  the 
frame  by  a  ball-and-socket  joint  and  the  rear  end  is  con- 
nected to  the  axle  by  a  similar  joint,  not  at  the  center- 
line  of  the  axle,  but  at  a  point  substantially  below  the 
center-line,  a  bracket  rigidly  attached  to  the  axle  being 
provided  for  the  purpose. 

It  is  obvious  that,  with  this  arrangement,  the  axle  is 
free  to  move  longitudinally  with  respect  to  the  frame  as 
well  as  vertically,  while  at  the  same  time  it  is  constrained 
in  both  these  movements  by  the  resistance  of  the  semi- 
elliptic  spring.  The  vertical  resistance  need  not  be  ex- 
plained, being  the  normal  spring  action.  .  The  resistance 
to  longitudinal  movement  is  occasioned  by  the  fact  that, 
to  translate  longitudinally,  the  axle  casing  must  rotate 
about  the  ball-and-socket  joint  located  below  the  center 
of  the  axle.  This  rotation  is  resisted  by  a  couple  set  up 
in  the  spring,  tending  to  increase  the  load  on  one  arm  of 
the  spring  and  decrease  it  on  the  other.  The  character 
of  this  resistance  evidently  can  be  varied  by  changing  the 
distance  of  the  point  of  attachment  of  the  distance  rod 
below  the  center  of  the  axle.  The  spring  shackles  are 
made  long  enough  not  to  interfere  with  this  action.  It  is 
also  necessary  to  provide  for  extra  longitudinal  come-and- 
go  in  the  propeller-shaft  connection. 

As  in  the  conventional  Hotchkiss  drive,  the  torque  reac- 
tions due  to  driving  and  braking  are  resisted  by  couples 
set  up  in  the  springs,  but  in  this  case  the  couples  are  of 
considerably  less  magnitude  due  to  the  action  of  the  lever- 
arms  to  which  the  distance-rods  are  attached.  The  re- 
duced twisting  of  the  axle  is  very  evident  in  actual  driv- 
ing, as  is  also  the  improved  action  over  soft  rough  roads 
when  using  heavy  power.  The  latter  improvement  un- 
doubtedly is  caused  by  the  better  method  of  taking  care 
of  the  torque  reactions  and  by  a  different  type  of  tire 
reaction  with  this  suspension. 

The  new  method  of  suspension  is  believed  to  provide  a 
considerable  improvement  over  conventional  arrangements 
by  reducing  materially  the  maximum  compression  in  the 
tire  under  any  given  set  of  operating  conditions,  and  by 
giving  an  attachment  between  the  axle  and  the  frame  that 
is  cushioned  in  all  directions  except  laterally. 

W.  C.  Keyes  wanted  to  know  what  type  of  universal 
joint  and  propeller  shaft  were  used  by  Mr.  Crane  in  con- 
nection with  the  springs  described  by  him,  and  whether 
he  had  ever  given  a  comparative  test  to  the  full  elliptic 
spring.  The  universal  joint  used  at  the  rear  end  of  the 
propeller  shaft,  Mr.  Crane  said,  was  of  the  type  in  which 
steel  blocks  slide  in  slots  in  a  dumbbell,  the  blocks  hav- 


Fig.  1 — Spring  suspension  suggested  ly  H.  M.  Crane 

ing  roller  bearings.  The  full  elliptic  spring  was  excel- 
lent for  taking  up  vertical  shocks  but  poor  for  taking  up 
torque  reaction,  as  in  that  case  only  one-half  the  spring 
was  active,  as  compared  with  the  whole  spring  in  the 
case  of  a  half  elliptic.  H.  W.  Alden  said  that  back  in 
1905  or  6  at  the  Columbia  Motor  Car  Co.  in  Hartford 
they  used  a  somewhat  similar  system  to  that  described  by 
Mr.  Crane.     It  was  a  sort  of  pantagraph  arrangement 


and  was  intended  to  keep  the  pinion  shaft  parallel  with 
the  frame.  They  found,  however,  that  it  was  unsatis- 
factory and  discarded  it.  Mr.  Alden  thought  that  in  the 
spring  arrangement  described  by  Mr.  Crane,  if  the  body 
should  roll,  the  side  rods  would  exert  an  enormous  tor- 
sional stress  on  the  axle  housing.  Mr.  Crane  said  that  he 
also  had  tried  the  pantagraph  arrangement  described  by 
Mr.  Alden  and  had  discarded  it  for  the  same  reason  that 
it  was  too  rigid.  In  his  present  construction  the  semi- 
elliptic  springs  were  shackled  to  the  frame  at  both  ends 
by  long  shackles.  His  objection  to  the  torque  arm  drive 
was  that  it  was  too  rigid.  Some  years  ago  he  had  an  old 
Fiat  four-cylinder  car  overhauled,  which,  as  generally 
known,  is  fitted  with  a  torque  tube  drive.  All  of  the  keys 
in  the  drive  of  that  car  were  loose,  evidently  owing  to 
the  lack  of  flexibility  in  the  drive,  and  it  was  a  very  ex- 
pensive repair  job.  This  also  was  his  chief  objection  to 
the  ordinary  cantilever  springs — you  had  to  use  a  torque 
arm  with  them. 

Objections  to  Cantilever  Springs 

Another  objection  to  cantilever  springs  was  the  diffi- 
culty of  properly  mounting  the  body.  With  two  spare 
tires  at  the  rear,  a  large  gasoline  tank  and  three  full- 
grown  passengers  almost  as  far  back  as  the  fuel  tank, 
there  was  too  large  an  overhanging  weight. 

F.  A.  Bonham,  of  the  National  Automobile  Chamber  of 
Commerce,  gave  a  talk  on  "The  Automotive  Engineer  and 
Our  Service  Problems."  He  said  that  the  service  prob- 
lems of  to-day  were  the  result  of  lack  of  understanding 
as  to  what  constituted  service.  The  basis  of  the  service 
problem  was  carelessness,  ignorance  and  incompetence. 
The  pioneer  dealers  and  repairmen  naturally  located  in 
the  large  cities  and  they  drew  their  mechanics  largely 
from  the  factories.  Later  it  was  found  impossible  to  get 
a  sufficient  number  of  good  men  from  this  source  and 
training  schools  were  then  opened.  Many  of  the  older 
mechanics  who  had  grown  up  with  the  industry  were  not 
content  to  remain  in  the  grease  and  the  dirt  and  secured 
other  employment.  Training  schools  had  grown  up 
galore  and  some  actually  had  advertised  that  they  would 
turn  out  finished  automobile  mechanics  in  three  weeks. 
Instruction  was  also  given  by  correspondence,  and  while 
all  of  this  no  doubt  helped,  it  did  not  solve  the  problem 
of  furnishing  an  ample  supply  of  automobile  mechanics. 
The  repair  shop  crews  at  the  present  time  consist  largely 
of  incompetents. 

Additional  to  the  service  department  problem  of  train- 
ing competent  mechanics  is  that  of  supplying  repair 
parts.  In  this  connection  the  speaker  asked  the  engi- 
neers whether,  when  they  changed  their  car  designs,  the 
changes  were  always  made  in  fairness  to  the  old  owners 
and  to  the  dealer.  Often  an  owner  suffering  from  recur- 
ring troubles  of  one  kind  or  another  was  told  that  the 
difficulty  had  been  overcome  in  a  later  model  but  that 
the  change  was  not  applicable  to  his  model.  The  matter 
of  accessiljility  for  repairs  was  a  most  important  one,  as 
owners  wanted  the  element  of  time  loss  reduced  to  the 
very  minimum.  In  one  case  that  had  come  under  his 
observation  it  was  necessary  to  remove  fourteen  parts 
before  a  certain  wearing  part  could  be  taken  out. 

In  the  discussion  of  this  paper  T.  J.  Litle  of  the 
Lincoln  Motors  Co.,  said  that  a  good  way  of  overcoming 
the  difficulties  complained  of  was  to  have  frequent  con- 
ferences at  the  factory  at  which  the  service  manager 
should  sit  in.  They  had  found  that  one  such  a  confer- 
ence per  week  met  the  requirements  very  well.  At  these 
conferences  everyone  in  attendance  was  told  of  troubles 
in  connection  with  matters  under  his  jurisdiction,  and  he 
was  required  to  report  back  at  the  next  meeting  as  to 
what  steps  he  had  taken  to  eliminate  them. 
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Professor  H  a  1 1  was 
scheduled  to  present  a  pa- 
per on  highways,  but  ow- 
ing to  lack  of  time  this 
had  to  be  abstracted  very 
briefly.  He  said  that  the 
highway  transport  prob- 
lem must  pass  from  the 
field  of  opinionated  dis- 
cussion to  that  of  a 
branch  of  national  trans- 
portation. One  difficulty 
at  the  present  time  is  that 
the  forces  behind  the 
highway  movement  are 
too  much  scattered.  There 
are  no  fewer  than 
twenty-four  different  or- 
ganizations taking  an 
interest  in  highway  de- 
velopment, including  the 
S.A.E.  Each  of  these  or- 
ganizations should  have 
a  member  assigned  to 
highway  committee  duty. 
Professor  Hatt  gave  a 
brief  summary  of  the  ex- 
perimental work  now  be- 
ing done  in  connection  with  road  design  and  construction. 
In  Massachusetts  determinations  of  road  resistance  with 
different  types  of  surfaces  are  being  made.  In  Kansas 
air  resistance  experiments  are  being  carried  on.     Pro- 


The  Petroleum  industry  was  well  represented — C.  W.  Stratford,  Associated  Oil  Co.; 

S.  W.  Bevin,  Tidewater;  E.  W.  Dean,  Standard  of  N.  J.;  K.  A.  MacKenzie,  Texas  Co.; 

H.  C.  N.  MacConnell,  Texas  Co.;  H.  C.  Mcmgey,  Gen.  Motors;  W.  H.  Herschel,  Bureau 

of  Standards;  T.  W.  Steak,  Standard  of  Indiana 

fessor  Lay,  of  Michigan  University,  is  studying  the  effects 
of  grades  and  in  Iowa  State  College  the  problem  of  road 
location  is  being  investigated.  Other  highway  researches 
are  being  conducted  elsewhere. 


Government  Laboratories  Aid  Aircraft  Growth 

Aeronautic  Session  develops  discussion  on  aircraft  per- 
formance formulas,  Government  subsidies,  and  commercial 
flying.    McCook  Field  work  is  shown  in  motion  pictures. 

By  P.  M.  Heldt 


THREE  papers  were  scheduled  to  be  presented  at  the 
Aeronautic  Session  on  Tuesday  morning,  and,  in  ad- 
dition moving  pictures  were  shown  of  McCook  Field 
and  the  work  being  done  there,  of  scenes  at  the  front  in  the 
late  war  and  of  American  aircraft  activities  in  France  dur- 
ing the  war.  Col.  V.  E.  Clark  presided.  The  first  paper  to 
be  read  was  that  on  Airplane  Performance  Formulas  by 
Professor  E.  P.  Warner  of  Massachusetts  Institute  of 
Technology.  It  was  pointed  out  that  the  performance  of 
airplanes  can  be  predetermined  by  two  methods,  viz.,  by 
an  airodynamic  analysis  and  by  model  tests  in  a  wind 
tunnel.  The  former  is  a  very  laborious  method,  as  it 
involves  the  summation  of  a  considerable  number  of  ele- 
mental resistances  and  the  making  of  many  corrections 
for  such  factors  as  the  slip  stream,  the  inclination  of 
the  thrust  axis,  interference  between  parts  of  the  struc- 
ture, and  the  like.  Wind  tunnel  tests  on  a  model  are 
far  simpler,  but  less  accurate,  as  the  model  is  so  small 
that  many  of  the  minor  items,  such  as  fittings  and 
stranded  wires,  have  to  be  omitted,  and,  besides,  the 
scaling  effect  is  so  enormous  as  to  introduce  apprecia- 
ble errors.  Furthermore,  the  wind  tunnel  method  does 
not  allow  of  making  a  correction  for  the  slip  stream 
effect.  In  view  of  these  various  defects  it  is  surprising 
that  a  reasonably  close  approximation  to  the  performance 


of  an  airplane  by  a  single  test  of  the  lift  and  drag  of  a 
complete  model  can  bt  made  in  this  way.  The  results  for 
maximum  speed  are  even  better  than  those  for  climb,  as 
the  slip  stream  effect  is  of  less  importance  at  high  speed. 

Wind  tunnel  tests  are  very  important  and  have  been  a 
great  help  in  the  development  of  aircraft,  but  such  tests 
cannot  be  made  in  all  cases.  When  a  new  type  of  air- 
plane is  to  be  designed  it  is  often  necessary  to  determine 
the  approximate  performance  quvkly,  without  great  ex- 
pense, and  recourse  must  then  be  had  to  simplified  per- 
formance formulas  or  graphs. 

Professor  Warner  divides  performance  formulas  into 
three  groups,  as  follows: 

1.  Those  based  solely  on  experience  with  airplanes  pre- 
viously constructed. 

2.  Those  based  on  rational  considerations  alone,  or  per- 
haps combined  with  data  drawn  from  wind  tunnel  tests. 

3.  Those  which  depend  on  a  combination  of  theory  and 

practice. 

Up  to  the  present  the  first  class  of  formula  have  been  of 

the  most  value. 

For   the   minimum   speed   of   an    airplane    the    author 

derives  the  formula  

Vn.in.=KXW/S 
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where  K^  is  a  constant  somewhere  between  16.2  and  18.6, 
W,  the  weight  of  the  airplane  and 
S,  the  wing  area. 

In  connection  with  this  formula  an  average  value  of  17 
may  be  used  for  the  constant  K^,  and  the  paper  contains 
a  graph  of  minimum  speeds  based  on  the  relative  wing 
loading.  The  author  states  that  claims  of  landing  speeds 
materially  lower  than  shown  by  the  graph  should  be  looked 
upon  with  suspicion. 

For  the  maximum  speed  the  following  formula  is  de- 
rived : 


V,na,.  =  >^375  T)  ^  [I>c  +  Rc{s/S)]   X  ^Po/S  =  K,^Po/S 

where  tj  is  the  propeller  efficiency;  Dc  the  coefficient  of 
wing  drag,  Re  the  coefficient  of  parasite  resistance,  s  the 
parasite  resistance  area,  S  the  wing  area.  The  rather  sur- 
prising conclusion  is  thus  reached  that  with  a  given  fine- 
ness of  design  the  maximum  speed  of  an  airplane  is  in- 
dependent of  its  weight,  provided  it  flies  at  its  maximum 
speed  very  close  to  the  angle  of  minimum  drag  of  the 
wing.  The  few  tests  made  under  these  conditions  have 
verified  this  conclusion.  The  value  of  the  constant  K. 
is  most  readily  determined  by  free  flight  experiments. 
By  plotting  the  values  of  P/S  and  Vmax.  on  logarithmic 
paper,  not  only  can  the  value  of  K,  be  found,  but  the  de- 
duction that  the  maximum  speed  varies  as  the  cube  root  of 
the  power-area  ratio  can  at  the  same  time  be  checked. 
In  a  graph  accompanying  the  paper  experimental  data 
from  65  machines  were  plotted  and  it  was  found  that  the 
best  average  straight  line  corresponds  to  the  equation 

y^a,r.  =  127  (P/sy'\ 

The  maximum  departures  from  the  straight  line  were  found 


to  be  12  per  cent  high  and  17  per  cent  low  for  land  planes. 
The  points  for  all  sea  planes  lay  below  the  line,  which  is 
due  to  the  fact  that  their  fineness  is  generally  less  than 
that  of  land  planes.  The  average  error  for  all  land  planes 
was  5.4  per  cent.  The  reason  the  experimental  data  gives 
a  higher  exponent  than  one-third  is  undoubtedly  that 
among  the  machines  considered  were  a  good  many  com- 
mercial planes,  and  these  do  not  fly  at  the  angle  of  mini- 
mum wing  drag  as  assumed  in  deriving  the  formula. 

Several  other  formulae  for  maximum  speed  have  been 
derived.    Bairstow,  for  instance,  has  given  the  equation 
(F^a^.  — 55)=  =  1445  [(40--  (W/P)  —1)] 

for  a  constant  wing  loading  of  7  lb.  per  sq.  ft.,  and  the 
British  Advisory  Committee  for  Aircraft  has  presented  a 
similar  formula  as  follows : 


V,„ax.  =  196  [(84.8-^  iW/P)  ^^/W/S  —  l-\ 
This,  however,  applies  only  to  single  engine  land  planes, 
values  of  the  constants  being  changed  for  other  types. 

Both  of  the  British  formulas  give  from  7  to  10  per 
cent  higher  values  than  the  Warner  formula,  as  may  be 
seen  from  the  following  table: 

TABLE   1 — COMPARISON   OF  AIRPLANE   SPEEDS   CALCULATED  BY  DIF- 


W/P 

7 

8 
10 
12 
15 
20 

9 

6 


W/S 
7 
7 
7 
7 
7 

7 
9 
6 


FERENT   FORMULAE 

Bairstow 
137 
131 
120 
113 
104 
93 


Committee 
136 
130 
120 
113 
104 
94 
136 


132 


Warner 
127 
121 
111 
103 

95 

85 
127 
127 
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Fig.    1 — Relation    of    maximum,    speed    to 
weight  surface  ratio 
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For  the  rate  of  climb  from  sea  level  the  following 
formula  is  developed: 

Vc  -  [271  --  (W/P) ]  X  [79  —  (W/P)  X  VTWJS)  ] 
which  shows  that  this  factor  is  directly  dependent  upon 
the  weight-power  ratio  and  the  weight-surface  ratio. 

Another  performance  factor,  of  value  in  connection  with 
the  problem  of  the  minimum  area  of  landing  fields,  is  the 
angle  of  climb.  This  may  be  found  from  the  equation  as 
follows : 


sin  0  =  10.62  -^  [(W/P)  V  (W/S) ]  —  0.135. 

For  the  ceiling  the  following  theoretical  formula  was  de- 
veloped : 

Experimental  values  from  46  different  planes  were 
plotted  on  semi-logarithmic  paper  in  order  to  obtain  a 
straight  line  for  the  characteristic,  and  it  was  found  that 
in  order  to  most  accurately  express  these  values  the  con- 
stants in  the  formula  should  be  slightly  changed  so  as  to 
make  it  read  as  follows : 


H  =  40,000  log,„  [87.6  ^  (W/P)  V  (W/S)  ] 

The  average  error  of  this  formula  for  the  46  machines 
on  which  the  constants  are  based  is  12  6  per  cent. 

In  conclusion  the  author  gave  two  illustrations  of  the 
application  of  his  formulas  and  the  charts  based  thereon. 
Let  it  be  required  to  design  an  airplane  having  a  maxi- 
mum speed  of  100  m.p.h.,  capable  of  carrying  4000  lb.  of 
useful  load,  including  fuel,  and  to  reach  an  absolute  ceil- 
ing of  at  least  12,000  ft.  The  total  weight,  the  power  and 
the  wing  area  are  to  be  found.  The  requirement  of  a 
speed  of  100  m.p.h.  gives  immediately  the  power-area 
ratio.  By  reference  to  the  maximum  speed  chart  (Fig.  1) 
it  is  found  to  be  0.54.  A  similar  reference  to  the  ceil- 
ing chart  (Fig.  3)  shows  that  an  absolute  ceiling  of  12,000 

ft.  requires  that  the  value  of  (W/P)  \/  (W/S)  must  not 
exceed  44.  It  is  now  possible  to  solve  directly  for  the 
power  loading  and  the  wing  loading,  which  are  found  to 
be  15.3  lb.  p.  hp.  and  8.3  lb.  p.  sq.  ft.  Assuming  the  use- 
ful load  to  be  40  per  cent  of  the  total  weight,  the  required 
quantities  are  found  to  be  10,000  lb.,  665  hp.  and  1210  sq. 
ft.  The  minimum  speed  would  then  be  approximately  40 
m.p.h. 

As  a  second  illustration  the  minimum  wing  area  re- 
quired to  carry  a  total  load  of  4000  lb.  to  a  height  of 
20,000  ft.  with  a  400-hp.  engine  may  be  found.  The  power 
loading  is  then  10  lb.  p.  hp.  and  the  ceiling  chart  shows 

that  (W/P)  \/ (W/S)  must  not  exceed  27.7  if  20,000  ft. 
is  to  be  reached.  W/S,  therefore,  must  be  less  than 
7.7  lb.  p.  sq.  ft.  and  the  wing  area  must  be  at  least 
520  sq.  ft.  The  maximum  speed  would  be  115  m.p.h.  and 
the  minimum  47  m.p.h. 

Prof.  Warner's  paper  being  of  a  mathematical  character, 
there  was  very  little  discussion  on  it.  It  had  been  pointed 
out  that  the  one  machine  whose  performance  was  most  at 
variance  with  the  formulas  and  curves  was  the  Fokker 
monoplane,  which  had  a  lower  maximum  speed  and  a 
higher  ceiling  than  would  be  expected  from  its  weight- 
surface  ratio,  and  it  was  explained  that  this  was  due  to  its 
low  parasitic  resistance  Mr.  Mock  wanted  to  know  why  a 
machine  with  a  lower  parasitic  resistance  should  have  a 
lower  maximum  speed  than  would  be  expected  from  calcu- 
lations based  on  averages. 

Prof.  Warner  in  reply  stated  that  this  was  due  to  the 
form  of  wing  used,  which  had  a  much  greater  lift  factor 
than  the  ordinary  type  of  wing,  hence  the  weight-surface 
ratio  was  virtually  less  than  it  should  be  in  the  case  of  such 
planes. 

Col.  Clark  stated  that  in  the  formula  for  the  rate  of  climb 
use  was  made  of  the  expression  (W/P)\/  (W/S)  and  that 
with  this  formula  involved  an  appreciable  mean  error.  He 
asked  Prof.  Warner  whether  it  was  not  possible  to  obtain 
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a  better  agreement  of  the  formula  with  experimental  re- 
sults by  introducing  the  factor  Kymr,r  in  the  denominator 
of  the  fraction  under  the  radical  sign.  Prof.  Warner  ad- 
mitted that  with  this  modification  there  would  be  closer 
agreement  but  said  that  his  aim  had  been  to  keep  the 
formulas  as  simple  as  possible  so  they  would  be  handy  to 
use  for  first  approximations.  Mr.  Crane  said  he  wished  to 
express  his  appreciation  of  the  work  which  formed  the 
basis  for  the  paper.  It  was  the  simplest  presentation  of 
formulas  for  the  determination  of  aircraft  characteristics 
which  he  had  yet  seen,  and  they  enabled  the  layman  and 
the  engineer  in  other  fields  of  endeavor  to  quickly  deter- 
mine the  performance  characteristics  of  airplanes  from 
their  weight,  wing  area  and  engine  power. 

The  second  paper  on  the  program  was  On  a  Method  of 
Developing  Aircraft  Engines,  by  Capt.  George  E.  A.  Hal- 
lett  of  the  Air  Service,  McCook  Field.  In  the  absence  of 
Capt.  Hallett,  due  to  sickness,  it  was  presented  in  abstract 
by  his  co-worker,  Capt.  Jones.  The  paper  said  that  in  gen- 
eral the  steps  in  the  development  of  engine  types  there 
have  been  as  follows : 

1.  The  design  and  layout  are  started  in  most  cases 
by  civilian  contractors. 


Left— Prof.  E.  P. 
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2.    The    Engineering    Division,    upon    receipt    of   these      development  w^holly  by  the   Government  and  by  private 
layouts,  generally  checks  stress  and  weight  calculations,     companies  respectively — had  its  limitations. 


3.  The  engine  is  checked  from  a  standardization  and 
installation  point  of  view;  in  other  words,  the  gasoline, 
oil,  water,  throttle  and  electrical  connections  must  be 
standard  and  located  at  points  that  will  be  accessible  after 
the  engine  has  been  installed;  provision  must  be  made 
for  mounting  the  standard  electric  starter,  gun  synchron- 
izers, gasoline  pump,  tachometer  drive  and  electric  gener- 
ator. Much  serious  trouble  in  airplane  design  and  en- 
gine maintenance  is  thus  avoided. 

4.  The  layout  is  checked  to  see  that  it  has  embodied  the 
latest  experience  of  the  Engineering  Division  and  its  con- 
tractors in  design  and  constructional  details. 

If  the  cylinder  construction  of  the  engine  is  not  of  a 
well-proved  type,  a  single  cylinder  is  machined  up  first  and 
tested  on  one  of  the  universal  test  engines.  These  single- 
cylinder  tests  often  show  many  troubles,  but,  fortunately, 
most  of  them  can  be  remedied  by  modifying  the  design  or 
methods  of  construction.  Frequently  changes  in  the  de- 
sign of  the  valves,  valve  guides  or  valve  gear  are  found 
necessary.  Sometimes  the  compression 
ratio  proves  too  high  or  unnecessarily  low, 
and  the  best  location  and  number  of  spark 
plugs,  as  well  as  the  proper  spark  timing 
and  piston  clearance,  have  to  be  ascertained. 
If  the  results  with  the  single-cylinder  prove 
too  bad  the  entire  project  is  held  up  pend- 
ing the  design  and  development  of  a  more 
satisfactory  cylinder,  or  perhaps  it  is  en- 
tirely abandoned.  The  single-cylinder  test 
is  satisfactory  in  regard  to  everything  ex- 
cept fuel  consumption.  In  newly  designed 
engines  the  fuel  pumps,  oil  pumps,  water 
pumps,  ignition  systems  and  carbureters 
can  all  be  thoroughly  tested  in  an  accesso- 
ries laboratory  entirely  independent  of  the 
engine,  and  at  McCook  Field  a  gear  case 
assembly  was  tested  in  this  way,  by  driv- 
ing by  an  electric  motor,  to  see  whether 
the  lubricating  system  was  satisfac- 
tory. 

Captain  Hallett  then  described  the  stand- 
ard test  of  the  completed  engine,  the  tear- 
down  and  inspection  and  the  flight  test  as 
given  new  engines  at  McCook  Field.  Be- 
sides developing  complete  engines,  the  En- 
gineering Division  has  done  much  work  in 
perfecting  accessories  that  are  not  really  parts  of  the  basic 
engine  but  are  fairly  general  in  their  application,  such 
as  carbureters,  spark  plugs,  piston  rings,  valves  and  pis- 
tons. The  results  of  this  work  have  been  applied  to  what- 
ever engines  could  be  benefited  and  have  produced  consid- 
erable standardization  as  well  as  improved  performance. 
Between  January,  1919,  and  the  present  time  development 
has  been  started  on  23  engines.  Of  these,  two  which  were 
failures  have  been  abandoned.  Sixteen  have  been  suc- 
cesses, and  five  which  are  not  yet  complete  give  promise 
of  being  successful. 

Commenting  on  this  paper  Prof.  Warner  said  that  there 
was  a  feeling  in  certain  sections  of  the  industry  that  Gov- 
ernment appropriations  for  the  maintenance  of  research 
laboratories  were  largely  so  much  money  wasted  and  that 
it  would  be  a  much  better  plan  for  the  Government  to  turn 
the  money  over  to  private  companies  in  the  form  of  sub- 
sidies, so  as  to  keep  the  aircraft  industry  alive. 

This  question  as  to  the  best  method  of  obtaining  results 
from  Government  funds  for  aircraft  development  was  of 
the  highest  importance  to  every  one  interested  in  aircraft, 
as  well  as  to  the  country  at  large.    Each  method — that  is, 


Elmer  Sperry   and   C.   M 
Manley    discuss    the    air- 
craft  situation 


If  all  the  work  was  done  by  the  Government  the  industry 
would  disappear  and  there  would  be  no  possibility  of  quick 
expansion  in  case  of  another  emergency.  On  the  other 
hand,  if  the  work  was  carried  on  solely  by  private  com- 
panies there  would  not  be  that  free  and  equitable  distribu- 
tion of  experimental  data  which  we  had  at  present,  with 
most  of  the  experimental  work  carried  on  under  Govern- 
ment auspices  at  McCook  Field. 

He  was,  therefore,  a  strong  advocate  of  Government 
laboratories.  At  the  same  time  he  realized  that  the  private 
aircraft  companies  had  to  be  supported  to  a  certain  extent 
by  the  Government  in  order  that  in  case  of  a  national 
emergency  they  might  turn  out  military  aircraft. 

Mr.  Crane  said  that  it  was  very  desirable  to  have  an 
educated  personnel  both  in  the  Government  departments 
and  in  the  industry.  When  he  first  entered  the  aircraft 
engine  business  during  the  war,  development  did  not  mean 
anything.  The  first  machine  either  had  to  make  good  or  it 
was  thrown  out  and  the  design  started  all  over  again.  If 
one  looked  over  the  really  successful  air- 
craft engines  of  the  present  time,  they  were 
all  models  which  originated  from  1915  to 
1918  and  had  had  the  benefit  of  several 
years  development. 

Elmer  A.  Sperry  highly  commended  Col. 
Bain's  organization  at  McCook  Field  and 
said  that  it  did  not  have  its  like  anywhere 
else  in  the  world.  They  were  enterprising 
and  had  established  new  records  of  various 
kinds;  the  older  types  of  engine  were  con- 
stantly being  developed  and  at  the  same 
time  a  fair  chance  was  given  the  man  with 
entirely  new  and  perhaps  radical  ideas.  The 
Society  as  an  organization  should  uphold 
McCook  Field  and  see  that  it  got  the  appro- 
priations necessary  for  carrying  on  its 
work;  they  had  shown  us  a  great  many 
things  that  should  not  be  done  and  this  was 
almost  as  important  as  to  tell  us  what  to  do. 
Prof.  Warner  emphasized  the  necessity 
for  sympathetic  co-operation  between  the 
Government  services  and  the  manufactur- 
ers. Development  work  was  absolutely  nec- 
essary and  he  mentioned  that  some  planes 
had  to  be  rebuilt  between  20  and  30  times 
before  they  were  really  serviceable.  Messrs. 
Moscovics  and  Crane  recalled  some  of  the  difficulties  the 
Air  Service  labored  under  during  the  war  when  inventors 
appealed  jto  Congress  over  the  heads  of  the  Service  to  ac- 
complish certain  things.  Mr.  Moscovics  in  particular  men- 
tioned a  certain  instance  where  an  inventor  presented  a 
machine  of  radical  construction  for  tests  to  McCook  Field. 
The  calculations  showed  that  the  machine  was  unsafe  and 
the  Air  Service  wanted  to  subject  it  to  a  sand  test,  to 
which  th^  inventor  objected.  Through  his  Congressman 
he  complained  to  Congress  that  the  Department  was  about 
to  wreck  his  machine,  and  orders  were  practically  given 
from  Washington  that  the  machine  be  flown. 

The  unfortunate  pilot  who  volunteered  to  make  the  test 
was  dead  in  three  minutes  from  the  time  he  left  the 
ground.  Mr.  Moscovics  thought  that  if  there  were  some 
safe  and  sure  method  of  picking  out  concerns  possessing 
the  necessary  engineering  ability  and  balance  it  would  be 
all  right  to  grant  Government  subsidies,  but  in  default  of 
such  a  method  the  subsidizing  of  private  concerns  would 
not  only  entail  waste  but  court  disaster. 

The  third  paper  on  the  program,  on  Flighty  Reflections, 
by  C.  L.  Egtvedt,  chief  engineer  of  the  Boeing  Airplane 
Co.,  was  read  by  title  only  and  there  was  no  discussion. 
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THE  COMMITTEE  WHICH  RA\  THE  SPORTS 


Best  Attended  Sessions  Are  Devoted  to  Recreation 

John    W,    Watson    Wins    the   Golf    Tournament — C.    A. 

Thompson,  H.  Chase  and  W.  J.  Buettner  Are  Tennis 

Champions.  Metropolitan  Section  Scores  Most  Points 


AS  is  usual  at  the  summer  meetings  of  the  Society  the 
afternoon  and  evening  of  most  days  were  given  over 
to  sport  and  recreation,  for  v^^hich  the  meeting  place  selected 
this  year  was  ideal.  An  excellent  golf  course  and  a  half 
dozen  well-kept  tennis  courts  besides  a  baseball  ground 
made  it  possible  to  run  off  a  large  number  of  athletic  events 
during  the  five  days  of  the  meeting. 

Golf  was  beyond  question  the  most  popular  of  all  sports, 
and  it  attracted  upward  of  100  entrants  in  the  men's  events. 
The  preliminary  round  was  played  on  Tuesday  afternoon 
and  Wednesday  morning,  the  48  making  the  lowest  score 
being  arranged  in  three  flights  of  16  for  play  on  succeeding 
days.  The  first  flight  was  won  by  John  Warren  Watson, 
the  second  by  Sanford  Brown  and  the  third  by  David  L. 
Gallup. 

Mrs.  George  Case  won  the  women's  golf  championship 
and  Mrs.  C.  H.  Foster  the  women's  putting  championship. 
E.  0.  Jones  won  the  men's  putting  championship  and  Jack 
Gray  the  men's  driving  championship. 

Among  the  other  sports  which  lasted  throughout  the 
greater  part  of  the  week,  tennis  attracted  the  largest 
number  of  entries.  There  were  eighteen  players  in  the 
men's  singles  and  eight  teams  in  the  men's  doubles.  The 
men's  singles  was  won  by  C.  A.  Thompson.  He  eliminated 
in  successive  rounds  Herbert  Chase  and  C.  F.  Clarkson, 
who  have  in  past  years  held  the  tennis  championship  of 
the  Society.  The  men's  doubles  championship  was  won  by 
Herbert  Chase  and  Walter  J.  Buettner,  who  defeated  C.  F. 
Clarkson  and  Henry  M.  Crane,  champions  of  the  last  two 
years,  in  a  close  five  set  match. 

The  women's  tennis  championship  in  singles  was  won 
by  Mrs.  Snead  and  the  mixed  doubles  by  Miss  Jessie 
MacKenzie  and  C.  A.  Thompson. 

The  intersectional  baseball  matches  which  have  been  a 
feature  of  several  of  the  earlier  meetings  attracted  only 


four  entries  this  year,  and  one  of  the  teams  was  made  up 
of  members  of  two  sections,  the  Mid-West  and  Indiana. 
Detroit  won  from  the  Indiana-Mid-West  team  by  the  score 
of  5  to  3,  while  the  Cleveland  section  defeated  the  Met- 
ropolitan section  by  a  score  of  18  to  3.  In  the  final 
between  Cleveland  and  Detroit  teams,  Cleveland  won  by  the 
score  of  10-8,  thereby  securing  the  cup  held  last  year  by 
the  Metropolitan  section. 

A  number  of  members  entered  the  trap  shooting  contest. 
H.  W.  Miller  won  Tuesday.  Wednesday's  event  was  won 
by  George  Duck  with  .>  score  of  23,  while  W.  S.  Harley 
was  second  with  a  score  of  21.  Thursday's  shoot  was  won 
by  R.  M.  Owen  with  a  score  of  47  out  of  50  from  scratch. 
The  final  in  this  event  was  decided  on  Friday  in  a  match 
between  W.  H.  Miller,  George  Duck,  R.  M.  Owen  and  W. 
S.  Harley.  Harley,  who  had  a  handicap,  won  the  event  and 
the  trap  shooting  championship  of  the  Society. 

One  of  the  most  popular  events  of  the  entire  meeting 
from  the  sporting  standpoint  was  the  aquatic  sports  in 
which  a  large  number  of  men  as  well  as  several  ladies 
took  part.  The  events  included  33  and  66-yard  swims, 
plunge  for  distance  for  men  and  women,  ecrg  race  for  men, 
candle  race  for  women,  blindfold  race,  men  and  women, 
plate  diving  contest,  balloon  relay  sectional  event  and  sec- 
tional championship  relay.  Gordon  Brown  won  several  of 
the  men's  events  and  the  inter-sectional  events  were  won 
by  members  of  the  Metropolitan  and  Detroit  sections. 

The  afternoon  of  Thursday  was  given  over  to  an  S.  A.  E. 
field  day  in  which  there  were  numerous  events  for  both 
men  and  women.  These  included  50  and  100-yd.  dashes, 
fat  man's  race,  three-legged  race,  potato  race,  shot  put, 
hop-step- jump,  standing  broad  jump,  high  jump,  baseball 
throwing  for  ladies  and  intersectional  relay  race.  The 
intersectional  relay  race  was  won  by  Indiana,  with  the 
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Detroit   section    second   and    Metro- 
politan third. 

A  careful  record  of  the  point 
scores  allotted  in  the  various  events 
was  kept  in  order  to  determine  what 
individual  and  what  section  won  the 
greatest  number  of  points.  A  total 
of  50  points  was  allowed  for  the 
winners  in  golf  and  50  for  the  win- 
ners in  men's  tennis  singles  and 
doubles.  In  other  events,  such  as  the 
running  contests  and  the  aquatic 
sports,  5  points  were  allowed  for 
first  place,  3  for  second  and  1  for 
third.  The  highest  individual  score 
was  made  by  Gordon  Brown,  who 
accumulated  24^/2  points  total  to  the 
credit  of  the  Metropolitan  section. 
This  high  score  resulted  in  part  in 
the  Metropolitan  section  winning  the 
cup  given  for  the  greatest  number 
of  points  scored  by  the  different 
sections.  The  total  for  the  Metro- 
politan section  was  I2IV2  points;  for 
Cleveland,  118;  for  Detroit,  105. 

Besides  the  events  already  men- 
tioned there  were  a  number  of  spe- 
cial events  for  the  women,  including 
clock  golf,  bridge  and  500.  There 
was  also  the  usual  dancing  contest,  which  was  won  this 
year  by  Miss  Cramer.  This  contest  was  held  on  Friday 
evening  and  was  followed  by  a  formal  presentation  of 
prizes  to  the  winners  of  the  sporting  events  and  other 
contests  of  the  week,  after  which  the  grand  ball  was  held 
in  the  "ballroom  of  the  hotel. 

One  of  the  features  of  other  summer  meetings  has  been 
the  stunts  of  various  descriptions  arranged  by  the  different 
sections  of  the  Society.  This  year  there  were  only  three 
sections  which  contributed  entertainment  of  this  char- 
acter, this  number  including  the  Cleveland  section,  whieh 


SpeakersII 

David  Spreeoft,  Retiring  ?  ?  ? 

C.  F.  Kiddering,  Toastmaster 

Horncy  Marring 

lumuhuoutly  TltriuJ/Hl 

Bah  Bah  Beekman,  Incoming 
A-lfred  Ream.es 

Statistipiegitt 
Proving  we  have  reached  the  uturadon  point 

Hugh  Tcllem,  Song  Leader 
Uca  Lailley,  Official  Reporteress 

(Coker  never  sten  this  so 
forgive  us  any  misstakes.) 


% 


A  drawing  from  rrumory  by  ent  of  9ur  ArUstSptaktrs 


arranged  for  a  baritone  soloist,  who 
sang,  following  the  luncheon  and 
dinner  hours,  on  several  days.  The 
Detroit  section  staged  a  fake  radio 
stunt  in  which  speeches  and  music, 
presumably  broadcasted  from  De- 
troit, were  received  in  the  ballroom 
of  the  hotel.  It  soon  developed, 
however,  that  phonograph  records 
played  on  a  machine  hidden  by  a 
screen  were  being  used  in  place  of 
the  genuine  receiving  paraphernalia 
exhibited. 

What  was   undoubtedly  the  most 
interesting  and  elaborate  stunt  was 
that  staged  by  the  Metropolitan  sec- 
tion.   This  consisted  of  a  parody  on 
the  annual  dinner  of  the  Society.  An 
idea  as  to  the  speakers  can  be  gained 
by    reference   to    the   accompanying 
cut  showing  a  part  of  the  program 
given.     In   this   stunt   C.   T.    Myers 
took  the  part  of  Kiddering,  the  toast- 
master,    while    H.    W.    Slauson    im- 
personated  Spreeoft,   M.   C.   Horine 
took  the  part  of  Bah  Bah  Beekman 
and  Azel  Ames  impersonated  Alfred 
Reames.    Herbert  Chase,  clad  in  ab- 
breviated    skirts     and     wearing     a 
blonde  wig,  took  the  part  of  Miss  Uca  Lailley,  the  stenotype 
operator,   whose   recording  instrument  was   a  toy  piano. 
This  event  was  staged  in  the  main  dining  room  of  the 
hotel  and  was  preceded  by  a  supposed  flashlight  picture  in 
which  Nathan  Lazarnick  used  a  kodak  and  discharged  a 
starter's  pistol  in  lieu  of  a  flashlight.     Immediately  after 
taking   this   picture   a   drawing   purporting  to   show   the 
speakers'  table  was  circulated  among  the  diners  as  if  re- 
sulting from  the  flashlight  exposure.     Others  who  took 
part  in  the  Metropolitan  stunt  were  A.  D.  T.  Libby,  P.  M. 
Heldt,  C.  D.  LeFevre,  L.  C.  Hill  and  R.  E.  Plimpton. 


Standards  Meeting  Provides  Argument 


THE  general  results  of 
the  Standards  Commit- 
tee meeting  were  briefly 
presented  in  a  telegraphic 
report  in  our  last  week's  is- 
sue, but  it  may  be  of  inter- 
est to  refer  here  to  some 
points  that  led  to  discussion 
and  differences  of  opinion. 
In  the  table  of  general  in- 
formation on  motor  truck 
front  axle  hubs  a  change  in 
wording  was  made,  elim- 
inating the  use  of  the  phrase 

"Spindle  Load  Rating  in  Pounds,"  as  it  was  feared  that 
the  adoption  of  such  a  rating  at  the  p^-esent  time  might 
prove  embarrassing  in  the  development  of  a  motor  truck 
capacity  rating  formula  which  the  Society  has  been  re- 
quested to  undertake. 

H.  M.  Crane  objected  to  the  adoption  of  the  proposal  re- 
garding crankcase  drain  plugs,  which  was  to  the  effect  that 
the  drain  opening  should  have  a  minimum  diameter  of  % 


ability,  and  that  it  repre- 
sented standardization  along 
a  new  line  which  merely 
hampered  designers  w  i  t  h  - 
out  accomplishing  any  use- 
ful purpose.  He  questioned 
whether  it  was  worth  while 
to  go  into  this,  and  if  it  was 
entered  upon  would  it  be 
carried  to  its  logical  conclu- 
sion by  the  Society.  One 
member  expressed  the  opin- 
ion that  the  members  of  the 
Diagram  of  headlamp  test  positions  Division  probably  had  been 

actuated  by  their  experience  as  automobile  operators ;  that 
they  knew  the  annoyance  of  having  to  drain  the  oil  from 
a  crankcase  with  too  small  a  drain  hole,  and  that  the 
motoring  public  would  be  greatly  benefited  by  the  adoption 
of  the  proposal.  After  some  further  discussion  the  oppo- 
sition to  the  proposal  prevailed  and  it  was  referred  back 
to  the  Committee. 

Some  difference  of  opinion  arose  over  the  question  of  the 
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in.,  be  located  at  the  lowest  point  of  the  oil  pan  and  prefer-  proper  headings  for  specifications  for  materials  for  specific 
ably  be  operable  from  under  the  engine  hood.  He  asserted  purposes.  For  instance  one  of  the  proposed  headings  read 
that  the  proposal  was  not  in  the  interest  of  interchange-      "Specification   No.   77,   Phosphor   Bronze   Strip  for   Flat 
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ATHLETIC  CHAMPIONS 
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\~^-  ^'  Thompson,  singles  tennis  winner.     2— Field  events.     Z—Golf  finalists:  C.  H.  Foster,  runyier-iip;  J.   W. 
Watson,  winner.     4— Tennis  finalists:  Herbert  Chase  and  W.  J.  Buettner,  champions;  C.  F.  Clarkson  and  H.  M. 

Crane,  ru7iners-up.     5— Golf  spectators 
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The  report  of  the  I.  E.  S.  divided  naturally  into  two 

t  parts,  one  dealing  with  laboratory  tests  of  road  lighting 
apparatus  and  the  other  with  the  administration  of  laws 
^^  concerning  the  control  of  road  illumination,  the  so-called 
^B^  anti-glare  laws.     There  was  a  proposal  offered  from  the 

floor  of  the  Standards  Committee  Meeting  to  approve  or 
endorse  the  entire  report,  except  for  a  few  changes  in  the 
administrative  part.  However,  it  was  the  consensus  of  the 
meeting  that  it  would  be  very  unwise  for  the  S.  A.  E.  to 
make  recommendations  to  State  Legislatures  as  to  how 
laws  should  be  enforced,  and  the  Standards  Committee 

^^^^ ^   .  —      .   ^  refused  to  take  any  action  on  that  portion  of  the  I.  E.  S. 

J^mBMBf  M.      M^     1  "Wk       I'sport.     The  remainder  of  the  I.  E.  S.  report,  dealing  with 

Jry^J  I   |B  ^^n^  ^'^L.       IH       laboratory  tests,  was  approved  as  submitted  by  the  Light- 

1    4M|'  ^Wfeijp''    .  "^B       ing  Division.     This  report  specifies  the  minimum  require- 
.4     «k1  IB  fl       ments  which  must  be  met  by  lighting  equipment  in  labora- 

tory tests. 

There  was  a  second  part  to  the  supplementary  report  on 
road  lighting  which  was  original  with  the  S.  A.  E.  Stand- 
ards  Committee  Division,  and  which  specifies  the  desir- 
able intensity  of  road  lighting  at  various  points  relative 
Left,  H.  L.  Howell,  research  manager.  National  to  the  vehicle.  This  part  was  in  the  form  of  a  proposed 
Railway  Appliance  Co  ;  center  the  Smith  revision  recommended  that  the  following  proposal  of  the 
brothers,  and  (right)  P.  J.  Dasey,  the  latter  three  i.oA-nir>  jjt>  t.-  %  j.- 
being  connected  with  the  Midwest  Engine  Co.  present  S.  A.  E.  Recommended  Practice  for  operating  re- 
quirements in  head-lamp  illumination : 

Springs."    It  was  held  that  this  was  a  materials  specifica-  Points  on  chart  C.  P.  C.  P. 

tion  pure  and  simple  and  that  the  heading  should  give  only     ^  •  •  •; '.• '  •  •  •  ••;.•;•  •  •••:;:: •; ' y-' ';:  ^'^^^  ™'"'    ^'^^^  "'^''• 

,,       ^  .,,  .-1      V  J.1  ija.v4.-i      B  and  intermediate  points  1   deg.  to 

the  name  of  the  material,  whereas  the  uses  of  this  material         ^.jg,^^  ^^  ^ett  .25,000  min. 

might  be  stated  in  a  footnote  if  desired.     This,   it  was      c    '.'.'...*...'.'...'.*...*.'.".'.     ' 800  min.    2,400  max. 

argued,  was  in  accordance  with  the  general  practice  fol-     D    800  max. 

lowed  in  the  specification  sheets  and  was  desirable  for  the     PL   lo'ooo  min 

sake  of  uniformity.    There  were  those  who  maintained  the  q^     •  • '  * ' ' '  *  *  *  *  *  * ' ' " " ' ' " ' ' "  * '  *  * '  * '   ^qqq  ^^     g  qoo  max. 

opposite  view,  holding  that  the  more  specific  heading  fa-  qr  *  * " "  \  \ ' '. '.  [  \  *  \ '/,'/.',',.[  [ '. .'.'...'...  4^000  min.    8',000  max. 

cilitated  reference,  but  a  motion  was  carried  that  the     SL    500  min. 

Standards  Department  be  instructed  to  follow  the  rule  of     SR    500  min. 

stating  uses  of  materials  in  footnotes  in  the  publications  SL  and  SR — ^Four  deg.  of  arc  below  the  level  of  the 

of  the  Society.  lamps  and  12  deg.  of  arc  to  the  left  and  to  the  right  re- 

A  departure  was  made  in  connection  with  bearing  metals  spectively  of  the  median  plane, 

in  that  a  specification  for  ingots  was  proposed  in  addition  xhis  part  of  the  report  was  also  adopted, 
to  the  present  specifications  which  were  considered  satis- 
factory for  castings.     The  necessity  for  different  specifica- 
tions for  ingots  and  castings  of  certain  bearing  metals  was 
explained  as  follows:     These  alloys  have  a  very  high  tin 

content,  and  as  tin  is  the  most  expensive  element  in  the  ^^ 

alloy,  the  manufacturer  tries  to  keep  the  tin  content  as  ^-JLL.               .<#i 

low  as  the  specifications  permit.  ■  ^^^m  m^m^        ^^FL        .^^IB^^^         ^^F^ 

A  supplementary  report  concerning  headlamp  illumina- 
tion was  made  by  the  Lighting  Division,  and  it  was  urged 

that  action  be  taken  on  this  at  the  meeting,  as  if  such  ac-  w^^Hpr  .  •^^^^^^^^^^m^^^^^^^mm.          i 

tion  were  deferred  till  the  January  meeting  it  would  lose  '^gK/StOKK^^^^^^^K^^^^^^^mf^^ 

At  the  meeting  of  the  Lighting  Division  in  November,  ^^^^^I^^^^^^^B^^^^^    K^Ki.      v 

1921,  it  was  felt  that  the  existing  S.  A.  E.  Recommended  .«^^^^^_  ^^^^^^_  ,^^^^_ . 
Practice  should  be  revised  in  view  of  the  improvements      ■HiSi^^^^^^fc«^^^^^^Hi^'^^l^^'-*'">»>l 
which  had  been  made  in  automobile  headlamp  equipment 
and  lighting  characteristics.    A  subdivision  was  therefore 
appointed  to  co-operate  in  conducting  tests  which  were 
then  being  made  at  the  National  Lamp  Works  of  the  Gen- 
eral Electric  Co.  in  Cleveland,  and  to  report  to  the  Light- 
ing Division.    While  this  work  was  progressing  the  Com-       ■■  mafmy-  r«»        ■  ■-  - ..  .i^—im^^^-^^b^^^— ^^^^.-^wmt-^-t 
mittee  on  Motor  Vehicle  Lighting  of  the  Illuminating  En-        '^HV^j^MflPill^Sp^^^ 

gineering  Society  prepared  a  report  whi.^h  was  approved       '  ^^SjHBC^^^^     "^  "^^  -       '*^^5r  "^  ^ti  ▼ 

and  published  by  that  Society  in  February,  1922.    The  S. 
A.  E.   Subdivision  upon  receiving  this  report  reviewed       — 

it  carefully  and  subsequently  reported  its   recommenda-  ,.      .  ...  •  ^  ^^„   r,tr,4r  r^t  ti,^  mfth 

..  .     ..^i      T  •   1  ^.        ^.   .  .  .    .,  ,.  ,,       o  Members   of  the   engineering   staff   of   the  tijtn 

tions  to  the  Lighting  Division  at  its  meeting  on  May  3,  Avenue  Coach  Co.,  who  collaborated  with  G.  A. 

1922.  The  Subdivision's  report  was  the  same  as  the  pub-  Green  in  the  preparation  of  his  excellent  paper 
lished  report  of  the  I.  E.  S.  except  that  it  included  recom-  oji  bus  design  and  operation.  Green  is  the  second 
rv,^„j  ....  .  ,^  jj-  •  from  the  right.  On  hts  right  is  R.  E.  Fielder,  in 
mendations  for  two  major  changes  and  a  few  minor  charge  of  design  and  develojrment,  and  W.  D. 
changes  as  a  result  of  the  tests  which  had  been  run.  Rees,  research  engineer 
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What  the  A.  E.  A.  Means  to  the  Car  and 

Truck  Manufacturers 

Automotive  Equipment  Association  convention,  closed  last  week, 
shows  possibilities  of  dealer  education.  "Ask  'em  to  buy''  film 
to  be  supplemented  next  year  with  "Shop  Profits"  picture.  A.  E. 
A.   brings   order  in   No   Man's   Land    of   automotive   industry. 

By  Clyde  Jennings* 


THE  Automotive  Equipment  Association,  in  session 
at  Colorado  Springs  last  week,  authorized  an  ex- 
tension of  its  merchandising  activities.  Only  a 
year  ago  this  association  established  a  fund  of  $40,000 
for  the  promotion  of  merchandising  of  the  products  of 
the  association  members.  The  department  was  actually 
established  10  months  ago  and  has  enjoyed  probably 
eight  months  of  organized  activity.  In  this  brief  period 
the  department  has  proved  quite  conclusively  that  it 
was  a  great  forward  step. 

The  outcome  of  the  action  of  a  year  ago  was  the  "Ask 
'Em  to  Buy"  movement  which  has  been  widely  promoted 
by  word  of  mouth,  printed  word,  but  most  effectively  by 
a  film  showing  how  a  dealer  can  make  sales  by  asking 
car  owners  with  whom  he  comes  into  contact  to  buy  some 
of  the  more  or  less  necessary  accessories  for  his  car. 

"Crude"  is  the  usual  comment  of  the  experienced  sales- 
man when  he  sees  this  picture  or  reads  the  appeal. 
Granted  that  it  is  crude  or  primary,  such  a  criticism  is 
made  without  a  consideration  of  the  target  at  which 
the  work  is  directed.  Results  have  proven  that  the  cure 
was  properly  estimated  for  the  disease.  The  faults  of 
the  merchandising  system  were  apparently  even  more 
crude  than  the  cure,  as  the  following  instance  will  indi- 
cate: 

After  this  picture  had  been  shown  in  a  community  an 
accessory  dealer  wrote  to  an  automotive  dealer  paper 
about  as  follows: 

"The  'Ask  'Em  to  Buy'  is  based  on  standing  at  the  gas 
pump.    I  have  no  gas  pump.    How  can  I  seek  sales?" 

Some  car  manufacturers'  sales  managers  have  rather 
turned  up  their  noses  at  such  crude  propaganda,  and  yet 
one  car  manufacturer  has  done  much  good  in  his  dealer 
organization  with  a  film  that  is  almost  as  elementary  as 
the  "Ask  'Em  to  Buy." 

This  year  the  A.  E.  A.  has  authorized  another  film  cam- 
paign to  promote  the  sale  of  shop  equipment.  This  film 
is  replete  with  pictures  showing  what  an  orderly  con- 
ducted, properly  equipped  shop  can  do  in  the  way  of 
turning  out  good  work  and  making  money  for  the  owner. 
This  film  has  a  much  more  serious  background  than  its 
predecessor  and  will  accomplish  much  more  for  the 
automotive  industry.  This  film  will  be  known  as 
"Shop  Profits"  and  strikes  exactly  at  the  weak  point 
of  the  entire  industry,  maintenance  of  the  owner's  car. 
The   members    of   the     A.    E.    A.    have    assessed   them- 

•Managing  Editor,  Motor  Age 


selves   $60,000   to  promote   the   work   the   coming   year. 

The  opportunity  for  this  film  is  due  largely  to  the 
neglect  of  the  car  manufactrrers  to  see  and  correct  the 
weak  point  in  their  own  business. 

Car  manufacturers  in  many  cases  refused  to  sell  parts 
to  maintenance  workers  because  they  needed  them  for 
new  cars;  the  car  manufacturers  did  not  attempt  to  point 
the  way  for  the  maintenance  man  to  get  proper  equip- 
ment for  his  work;  nor  did  the  car  manufacturer  con- 
cern himself  in  the  slightest  about  the  added  comfort 
the  car  owner  might  want  to  socialize  or  make  more  com- 
fortable his  car.  The  car  manufacturer  and  his  dealer 
have  hardly  touched  the  accessory  field. 

This  neglect  left  a  very  wide  field  for  an  honest  and 
worthy  business.  Into  this  void  stepped  a  manufacturer 
of  single  items  for  which  there  was  a  great  public  de- 
mand. This  new  manufacturer  was  not  often  appre- 
ciated. Sometimes  he  was  called  a  pirate  and  sometimes 
names  that  were  even  plainer  in  meaning.  There  is  no 
question  that  some  of  these  manufacturers  deserved  all 
the  names  they  were  called  or  that  some  were  pirates  in 
all  that  this  word  can  be  made  to  imply,  but  the  fact 
that  these  men  flourished  was  as  much  due  to  the  neglect 
of  the  car  manufacturer  as  to  the  enterprise  of  the 
"pirate."  If  there  was  anything  to  be  gained,  any  pirate 
could  easily  show  where  many  a  car  manufacturer  prac- 
tically got  money  under  false  pretenses  by  merely  print- 
ing a  parts  list  which  implied  service  and  that  the  prices 
quoted  were  an  evidence  of  knavery.  Long  steps  have 
been  taken  to  enable  the  industry  to  sing  as  a  chorus 
"Them  days  is  gone  forever." 

Without  suggesting  further  some  of  the  darker  days, 
it  is  well  to  consider  why  there  is  an  A.  E.  A.  It  is  be- 
cause there  exists  in  this  middle  ground  of  the  automo- 
tive industry  men  with  high  ideals;  men  who  believe 
their  field  of  endeavor  is  legitimate  and  that  as  manufac- 
turers of  specialized  automotive  equipment  and  accesso- 
ries they  have  a  work  that  is  creditable  to  them  and  to 
the  industry.  These  men  would  like  to  have  this  field 
defined.  The  desire  for  definition  is  a  basic  reason  for 
business  organization.  In  this  case  the  definition  was 
more  difficult  because  in  no  man's  land  there  are  always 
snipers  as  well  as  recognized  sentries. 

Another  reason  for  business  organization  is  the  belief 
that  in  union  there  is  strength.  In  seeking  this  union 
the  A.  E.  A.  members  were  much  criticized  by  others 
who  had  sought  strength  in  similar  unions.  Perhaps 
some  of  this  criticism  was  just  and  much  of  it  was  not. 


1432 


AUTOMOTIVE  INDUSTRIES 

THE  AUTOMOBILE 


June  29,  1 


It  is  a  fact  that  the  A.  E.  A.  has  never  fought  back  as 
strongly  as  it  might  have  done,  had  it  cared  to  use  the 
tarred  stick  without  discrimination. 

In  every  industry  there  comes  a  time  when  it  is  neces- 
sary to  separate  the  sheep  from  the  goats  and  some- 
times it  is  better  business  to  educate  some  of  the  goats 
into  the  sheep  class  than  to  merely  slaughter  them. 
There  is  a  fine  line  of  discrimination  here  that  can  be 
entrusted  to  only  a  few  persons  and  these  persons  will 
always  make  mistakes.  As  long  as  progress  is  being 
made  business  can  afford  to  forget  the  mistakes. 

It  has  been  a  criticism  of  the  A.  E.  A,  that  it  has 
worked  selfishly  rather  than  for  the  good  of  the  indus- 
try. That  probably  is  true,  and  in  what  case  has  it  not 
been  true?  Especially  is  it  true  when  an  organization  is 
forced  to  fight  on  the  defensive  much  of  the  time.  Only 
an  offensive  battle  appeals  strongly  to  imagination. 

Recently  the  A.  E.  A.  has  disarmed  most  of  its  critics 
by  its  offensive  battle.  The  belief  of  the  leaders  ap- 
pears to  be  that  the  field  is  fairly  well  defined  and  the 
time  has  come  to  appear  in 
the  open.  The  Standards  of 
Practice  have  been  printed 
for  years  so  that  even  those 
who  run  may  read.  The 
Association  has  been  open  in 
its  fight  on  the  co-operative 
club  buyer  swindle.  The 
standardization  of  packing 
and  cataloging  has  made  for 
economy.  These  are  just 
some  high  lights.  There  are 
other  points  to  be  cleared 
up,  but  time  is  needed. 

The  merchandising  cam- 
paign is  entirely  in  the  open 
and  it  is  educative.  Some 
car  manufacturers  have  sold 
more  cars  this  year  because 
their  dealers  saw  this  film 
and  realized  that  he  could 
sell  more  cars  if  he  cleaned 
up  his  place  and  asked  some 
of  his  neighbors  to  buy,  in- 
stead of  sitting  behind  a  stained  glass  and  waiting  for 
the  neighbor  to  come  in  and  ask  him  if  he  would  sell  a 
car. 

The  "Shop  Profits"  campaign  is  going  to  do  even  more. 
It  is  going  to  make  a  good  maintenance  station  out  of 
many  a  poor  one.  It  is  going  to  be  the  means  of  making 
a  satisfied  owner  out  of  many  a  knocker.  It  is  going  to 
equip  shops  all  over  the  country  so  that  they  can  take 
care  of  tlie  million  or  more  orphan  cars  which  to-day 
constitute  one  of  the  great  liabilities  of  the  car  manu- 
facturer. This  film  and  this  campaign  will  probably  ap- 
peal very  strongly  to  the  independent  maintenance  man, 
and  he  is  legion,  and  will  enable  him  to  set  a  pace  that 
will  cause  the  car  dealer  who  sells  maintenance  only  for 
one  make  of  car  to  look  well  into  his  own  equipment. 

The  manufacturers  in  the  A.  E.  A.  make  much  of  the 
equipment  that  is  used  in  the  specialized  dealer  shop. 
This  specialized  shop  is  selfish  to  the  extent  that  the 
dealer  seeks  to  service  economically  only  the  cars  sold 
by  him.  The  equipment  manufacturer  is  selfish  in  that 
he  wants  to  sell  this  equipment  just  as  widely  as  he 
can  and  in  this  selfishness  he  is  assisting  the  owner  of 
an  orphan  car  and  putting  him  in  the  humor  of  buying  a 
second  car  when  his  present  vehicle  is  worn  out. 

And  this  is  the  reason  for  the  A.  E.  A.  It  is  making 
orderly  the  No  Man's  Land  of  the  industry  and  it  has 
had  a  difficult  task.    No  one  could  look  over  the  conven- 


THE  Automotive  Equipment  Association 
has  done  constructive  work  for  the  in- 
dustry. Its  activities  have  benefited  the 
maker  of  cars  and  trucks. 

In  this  article,  Clyde  Jennings  gives  a 
critical  analysis  of  what  the  A.  E.  A.  means 

to  the  complete  vehicle  manufacturer. 

*     *     * 

After  attending  the  convention  held  by 
this  organization  last  week,  Jennings  says, 
among  other  things: 

"The  oflScers  and  committee  members 
worked  hard  all  week.  Their  industry  was 
evidence  of  their  earnestness  of  purpose. 
The  social  side  'of  the  meeting  compared 
favorably  with  similar  organizations.  There 
is  less  encouragement  of  camp  followers 
than  in  some  other  organizations." 


tion  last  week  and  not  be  impressed.  The  capital  repre- 
sented goes  into  very  high  figures.  There  were  in  the 
ranks  many  men  who  make  standard  equipment  for 
many  cars  and  who  are  in  the  replacement  market.  There 
were  present  men  whose  products  are  recommended  by 
manufacturers  to  their  maintenance  shops.  There  were 
present  men  who  have  resisted  bribes  to  make  exclusive 
ideas  and  devices  that  were  wanted  exclusively  by  cer- 
tain interests. 

The  officers  and  committee  members  worked  hard  all 
week  and  this  industry  was  evidence  of  their  earnest- 
ness of  purpose.  The  Association  is  one  step  ahead  of 
most  industrial  bodies  in  that  it  exacts  attendance  at 
all  meetings  by  all  members  by  a  system  of  rewards  and 
punishment.  The  list  of  applications  for  membership  is 
evidence  that  the  association  is  gaining  in  fame  and  re- 
spect. This  social  side  of  the  meeting  compares  favorably 
with  similar  organizations.  There  is  less  encouragement 
of  camp  followers  than  in  some  other  organizations. 
At  the  meetitig  just  closed  the  foundation  was  laid  for 

a  world-wide  extension  of 
the  merchandising  move- 
ment. Gordon  Lee,  chief  of 
the  automotive  division  of  the 
Department  of  Commerce, 
was  the  guest  of  the  Associa- 
tion and  spoke  at  two  ses- 
sions on  export  trade.  Lee 
received  an  ovation  seldom 
accorded  an  industrial  speak- 
er. At  both  sessions  he 
aroused  an  enthusiasm  that 
brought  prolonged  applause 
and  both  times  he  was  ac- 
corded an  enthusiastic  rising 
vote  of  thanks  with  addi- 
tional applause. 

Lee  made  a  strong  appeal 
to  the  gathering  when  he  told 
the  audience  that  the  mem- 
bers of  this  Association  had 
paid   roughly   $39,000,000   in 
excise  taxes  during  1921  and 
that  he  was  appearing  before 
them  to  tell  them  how  they  could  get  some  direct  bene- 
fits from  the  government  which  they  were   helping  so 
materially  to  support. 

He  outlined  how  his  department  could  help  a  manu- 
facturer to  get  into  the  export  business,  the  kind  of  in- 
formation and  advice  that  was  waiting  for  him  if  he 
cared  to  sell  abroad  and  abovp  all  he  urged  manufactur- 
ers to  feel  entirely  free  to  come  to  the  Automotive  Divi- 
sion and  ask  any  and  all  questions  they  might  have  on 
their  minds.  He  said  that  not  only  was  his  division  there 
to  assist  in  foreign  trade,  but  it  was  the  contact  depart- 
ment for  automotive  manufacturers  with  all  departments 
of  the  government.  He  asked  that  when  any  automotive 
manufacturer  had  trouble  in  getting  what  he  wanted 
from  any  department  of  the  government,  that  he  write 
to  the  Automotive  Division  quite  freely  as  to  his  troubles. 
During  the  24  hours  following  his  first  address,  Lee 
received  requests  from  44  manufacturers  for  special  in- 
formation. 

Lee  also  spoke  freely  on  the  new  view  the  government 
is  taking  of  the  work  of  industrial  associations.  The 
Government's  approval  of  an  association  and  its  co- 
operation with  that  association  was  based,  he  said,  on 
the  willingness  of  the  association  to  supply  information 
and  statistics  to  the  government  for  the  use  of  business 
promotion. 

The    merchandising    interest    dominated    last    week's! 
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meeting  of  the  A.  E.  A.  The  dual  nature  of  the  Asso- 
ciation membership  threatened  a  clash  on  one  point. 
The  jobbers  who  belong  to  the  Association  believe 
that  the  show  which  is  staged  annually  in  the  Chicago 
Coliseum  in  November  should  be  open  only  to  jobbers 
who  belong  to  the  Association.  Heretofore  this  show 
has  been  open  to  practically  all  jobbers.  Recently  the 
directors  decided  that  the  show  next  November  should 
be  open  only  to  the  membership.  The  manufacturer  did 
not  take  kindly  to  this  suggestion  and  a  motion  was  made 
on  the  floor  that  the  show  be  open  to  others  than  mem- 
bers. An  appeal  for  an  experiment  for  one  year  of  the 
closed  show  averted  any  continued  controversy.  A  reso- 
lution suggesting  that  the  1923  show  be  held  in  the  East 


resulted  in  a  vote  that  Chicago  be  made  the  permanent 
show  site. 

Another  merchandising  experiment  of  the  last  year 
that  met  with  the  approval  of  the  membership  is  the 
Universal  Catalog.  In  this  catalog  the  manufacturing 
members  are  permitted  to  list  as  many  of  their  products 
as  they  care  to.  This  catalog  supplies  for  the  jobber  a 
survey  of  the  field  covered  by  the  Association  manufac- 
turers in  one  volume.  Lee  told  the  Association  that  he 
had  supplied  this  volume  to  American  commercial  at- 
taches in  foreign  fields  as  a  suggestion  of  American 
merchandise  available.  The  catalog  was  only  recently 
distributed  but  has  been  received  with  so  much  favor  that 
it  was  decided  that  there  should  be  annual  editions. 


British  Investigate  Endurance  Limit  of  Automobile  Steels 


Dr.  W.  H.  Hatfield,  who  is  connected  with  the  Brovra- 
Firth  Research  Laboratories  of  England,  in  a  recent 
paper  before  the  Institution  of  Automobile  Engineers, 
gave  the  results  of  extended  endurance  tests  under  re- 
verse stresses  on  both  carbon  and  alloy  steels  of  the  types 
which  have  been  standardized  in  England.  The  machine 
employed  in  the  tests  was  the  Woehler  rotary  bend  testing 
machine,  which  is  very  similar  to  machines  used  for  the 
same  purpose  in  this  country.  According  to  Dr.  Hat- 
field, for  motor  car  parts  a  good  life  would  be  represented 
by  200,000,000  revolutions,  but  he  concludes  that  if  com- 
parisons of  different  materials  are  made  of  their  behavior 
over  10,000,000  revolutions,  it  may  be  assumed  that  this 
will  be  indicative  of  their  response  over  longer  periods. 
One  thing  that  should  not  be  lost  sight  of  by  engineers 
in  this  connection  is  that  the  loads  in  the  test  are  steady 
and  consistent,  and  that  when  thinking  of  service  condi- 
tions allowance  must  be  made  for  occasional  shocks  and 
excessive  loads. 

The  results  are  given  in  the  form  of  tables  containing 
the  chemical  analysis,  the  physical  properties  and  the 
number  of  revolutions  sustained  under  different  loadings. 
For  carbon  steels  with  different  carbon  contents  the  re- 
sults obtained  are  as  follows: 

Carbon  Steels  (Figures  in  long  tons) 


Carbon 

Tensile 

Elastic 

Safe  range  for 

Content 

Strength 

Limit 

10,000,000  revs, 

0.15 

21.4 

14.00 

11.7 

0.31 

35.17 

20.05 

12.8 

0.45 

41.2 

21.5 

15.5 

0.52 

41.48 

19.68 

16.5 

0.60 

48.6 

27.0 

18.0 

0.81 

60.72 

20.86 

19.0 

O.&O 

59.4 

23.16 

16.5 

All  steels  normalized. 

A  carbon  case-hardening  steel  containing  0.11  per  cent 
of  carbon  and  normalized  at  900  deg.  C.  showed  an  elastic 
limit  of  14.2  tons  per  square  inch,  a  tensile  strength  of 
26.3  tons  and  a  safe  range  of  11.7  tons  for  10,000,000  revs. 
The  same  steel  normalized  at  900  deg.  C.  and  water- 
quenched  at  760  deg.  showed  an  elastic  limit  of  12.0  tons, 
a  tensile  strength  of  30.1  tons  and  a  safe  range  for  10,000,- 
000  revs,  of  17.5  tons.  Five  per  cent  nickel  steel  contain- 
ing 0.14  per  cent  of  carbon  treated  in  the  same  way 
showed  a  tensile  strength  of  60.58  tons  and  a  safe  range 
of  26.5  tons. 

The  following  results  were  obtained  with  air  and  oil- 
hardening  alloy  steels:  Air-hardening  nickel  chromium 
steel  containing  0.30  per  cent  carbon,  1.38  per  cent  chro- 
mium and  4.07  per  cent  of  nickel,   air-hardened  at   820 


deg.  C,  showed  a  tensile  strength  of  109.6  tons  and  a 
safe  range  of  32.0  tons;  3  per  cent  nickel  chromium 
steel  containing  0.32  per  cent  of  carbon,  0.76  per  cent 
of  chromium  and  3.41  per  cent  of  nickel  showed  an  elastic 
limit  of  47.0  tons,  a  tensile  strength  of  62.0  tons  and  a 
safe  range  for  10,000,000  revs,  of  28.0  tons;  a  chrome 
vanadium  steel  containing  0.46  per  cent  of  carbon,  1.48 
per  cent  of  chromium,  0.19  per  cent  of  nickel  and  0.33 
per  cent  of  vanadium,  oil-quenched  at  850  deg.  C,  and 
air-cooled  at  650  deg.  C,  showed  an  elastic  limit  of  38.6 
tons,  a  tensile  strength  of  56.5  tons  and  a  safe  range  for 
10,000,000  revs.;  a  nickel  steel  containing  0.39  per  cent  of 
carbon,  and  2.96  per  cent  of  nickel,  oil-quenched  at  850 
deg.  C.  and  tempered  at  600  deg.  C.  showed  an  elastic 
limit  of  30.8  tons,  a  tensile  strength  of  49.51  tons  and  a 
safe  range  for  10,000,000  revs,  of  21.5  tons. 

The  relation  of  the  safe  range  under  reversible  stresses 
to  the  mechanical  properties  are  given  as  follows: 

Proportion  of  Safe  Range  for  10,000,000  Revs,  to  Other 

Properties. 

Percentage  Percentage 

of  Limit  Percent-  of 

of  Piopor-  age     Maximum 

tionality.  of  Yield.  Stress. 

Wrought    iron    100.0  83.0  50.8 

0.15  caribon  steel  83.6  83.6  54.7 

0.31  carbon  steel   63.8  61.8  36.4 

0.45  carbon  steel   72.1  67.7  37.6 

0.52  carbon  steel 83.8  66.5  39.8 

0.60  carbon  steel   66.7  61.7  o7.0 

0.81  carbon  steel   91.1  60.7  31.3 

0.90  carbon  steel   71.3  50.9  27.8 

Carbon  case-hardening  steel 

(normalized)     82.4  70.5  44.5 

Carbon  case-hardening  steel 

(hardened)     145.8  102.9  58.1 

5  per  cent,  nickel  case-hardening 

steel    (hardened)    —  63.2  43.75 

3  per  cent,  nickel  chromium  steel.     59.6  50.0  45.2 

Chrome  vanadium  steel   71.25  56.6  48.7 

3  per  cent,  nickel  steel    69.8  51.6  43.4 

Air  hardening  nickel  chromium 

steel    —  35.4?  29.2 

The  outstanding  fact  established  so  far  is  that  the  high- 
tensile  alloy  steels  (maximum  stress  in  tons  per  sq.  in. 
50/65)  have  a  materially  higher  fatigue  range  than  car- 
bon steels  of  the  same  hardness.  This  observation  con- 
cerns the  normalized  condition  of  the  carbon  steels;  the 
hardened  and  tempered  condition  of  such  steels  has  not 
been  dealt  with  on  account  of  the  unsuitability  of  carbon 
steels  for  the  hardening  and  tempering  operations  except 
in  the  thinnest  sections. 


1434 


June  29,  1922 


Citroen  Which  Lowered  World's 
Fuel  Consumption  Record 


New  detachable  head  engine  used  in  fuel  trials.  Total  valve  head 
diameter  1%  in.  Reciprocating  parts  lightened.  Compression 
from  65  to  68  lbs.  Lubrication  follows  standard  lines.  I-section 
connecting  rods.     Rocker  arms  mounted  on  two  separate  shafts. 

By  W.  F.  Bradley 


THE  four-passenger  car  with  which  Citroen  recently 
set   up   new   world's   fuel   consumption   records    is 
equipped  with  an  overhead  valve  type  engine  in- 
tended to  be  put  on  the  market  at  an  early  date  as  a  sport- 
ing model. 

This  engine  will  go  in  the  same  chassis  as  the  normal 
type  engine,  and  in  order  to  keep  down  production  costs, 
as  many  parts  as  possible  are  common  to  both  the  L  head 
and  the  overhead  valve  engine.  The  aluminum  crankcase 
is  common  to  the  two  models  and  the  same  size  main 
bearings  are  maintained.  But  as  the  valve-in-head  engine 
is  intended  to  run  at  a  much  higher  speed  and  to  develop 
considerably  more  power,   the   shaft   has   been   stiffened. 


Sectional  view,  Citroen  engine,  shovnng  overhead  valve 

construction 


For  the  two  main  bearings  the  diameter  is  1.415  in.,  the 
length  of  these  bearings  being  respectively  314  and  2  7/16 
in.  The  rest  of  the  shaft  has  a  diameter  of  1.77  in.;  the 
length  of  the  connecting  rod  bearing  being  1.65  in. 

A  detachable  head  is  used,  with  the  valves  mounted  di- 
rectly in  it,  the  total  diameter  of  the  valve  heads  being 
1%  in.  With  a  camshaft  in  the  base  chamber,  valve  op- 
eration is  by  means  of  tappets,  hollow  pushrods  going 
through  the  cylinder  block,  and  rocker  arms.  The  rocker 
arms  are  mounted  on  two  separate  shafts,  one  being  for  the 
two  forward  and  the  other  for  the  two  latter  cylinders. 
There  is  a  central  bearing  between  each  pair  of  rockers. 
Adjustment  between  the  rocker  and  the  valve  stem  is  ob- 
tained by  means  of  a  screw  with  a  hardened  and  ground 
end  mounted  in  the  split  end  of  the  rocker  arm  and  locked 
by  means  of  a  small  bolt.  Concentric  valve  springs  are 
used. 

Naturally  all  the  reciprocating  parts  have  been  light- 
ened. While  the  normal  model  has  cast  iron  pistons,  the 
sporting  type  is  equipped  with  Ricardo  cast  aluminum  pis- 
tons fitted  with  three  compression  rings.  I-section  con- 
necting rods  are  used,  and  are  machined  all  over.  Two 
bolts  are  used  for  attachment  to  the  shaft  and  there  are 
detail  changes  in  the  connecting  rod  end,  compared  with 
the  normal  type,  with  a  view  to  bringing  about  a  reduc- 
tion in  weight. 

Method  of  Lubrication 

LUBRICATION  follows  standard  lines,  with  all  the  oil 
in  the  base  chamber,  pressure  supply  to  the  two  main 
bearings  and  a  supply  through  the  hollow  shaft  to  the  con- 
necting rod  bearings.  At  the  present  time  the  overhead 
valve  gear  is  lubricated  by  the  oily  vapor  from  the  base 
chamber  passing  through  the  push  rod  chest.  The  breather 
is  in  the  aluminum  cover  enclosing  the  whole  of  the  over- 
head valve  gear,  and  the  supply  of  oil  in  the  base  cham- 
ber is  replenished  from  the  top.  It  is  intended,  however, 
when  putting  this  model  into  production,  to  change  the 
oiling  system  so  as  to  provide  a  direct  oil  supply  to  the 
rocker  arm  shaft. 

Whether  this  engine  will  finally  have  Delco  ignition  with 
a  double  distributor  or  double  magneto  ignition  does  not 
appear  to  be  quite  certain.  The  design  is  so  laid  out  that 
either  one  or  the  other  can  be  used.  The  plugs  are  inclined 
in  the  head,  on  opposite  sides,  just  below  the  valves.   Cool-j 
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Citroen  engine  unit  complete 


ing.  remains  unchanged,  with  thermo-syphon  flow  with  a 
double  branched  intake  pipe  from  the  two  bottom  corners 
of  the  radiator  and  a  central  outlet  on  the  front  end  of  the 
cylinder  head.  A  three-blade  cast  aluminum  fan  is  belt 
driven  from  the  magneto  shaft. 


T^  OR  the  normal  type  engine,  as  delivered  to  the  public, 
*  compression  is  from  65  to  68  lb.  For  the  engines  used 
in  the  fuel  consumption  trials  at  Le  Mans  the  compression 
was  carried  up  very  much  higher,  being  probably  in  the 
neighborhood  of  86  lb.  The  engine  timing  also  was  special 
with  a  view  to  economy  at  the  average  speed  of  25  m.p.h. 
imposed  under  the  rules,  and  har?  not  been  made  public. 
For  the  production  job  the  exhaust  has  a  lead  of  50  deg. 
and  closes  on  dead  center,  while  the  intake  opens  with  a 
lead  of  5  deg.  and  closes  40  deg.  late.  With  this  timing 
the  power  curve  shows  35  hp.  at  3600  r.p.m. ;  the  engine 
runs  up  to  4200  r.p.m.,  but  no  reading  appears  to  have 
been  taken  at  this  higher  speed.  The  carbureter  equip- 
ment is  Solex,  as  on  the  normal  model.  Chassis  features 
are  identical  on  both  the  sporting  and  the  normal  passen- 
ger model. 


French  Method  of  Taxation  Serious  Obstacle  to  Sale  of 

American  Automobiles 


THE  French  system  of  taxation  of  motor  vehicles, 
according  to  a  report  to  the  Automotive  Division  of 
the  Department  of  Commerce,  was  changed  in  1920  from  a 
direct  tax  based  on  ownership  to  an  indirect  tax  based  on 
actual  usage.  A  car  which  is  not  operated  does  not  pay 
taxes.  The  new  system  has  extended  taxation  to  motor 
vehicles  used  for  the  transportation  of  passengers  and 
merchandise,  motorcycles,  side  cars,  and  motor  boats.  It 
is  based  on  four  elements:  (1)  a  tax  on  each  automobile, 
ranging  from  60  to  270  francs,  according  to  the  total 
population  of  the  city  in  which  the  owner  resides  and  the 
seating  capacity  of  the  car;  (2)  a  progressive  tax  per 
horsepower,  ranging  from  15  to  45  francs;  (3)  a  circula- 
tion tax  from  100  to  500  francs,  according  to  five  grades 
of  horsepower  ratings;  and  (4)  an  additional  tax  for  the 
benefit  of  the  departments,  representing  25  per  cent  of 
the  tax  on  each  car  and  the  tax  per  horsepower. 

Sharp  increases  occur  between  12  and  13  hp.,  25  and  26 
hp.,  and  36  and  37  hp.  Every  effort  is  therefore  being 
made  by  manufacturers  to  bring  their  motors  down  to  the 
lower  level  of  taxation  in  each  case. 

The  entire  French  motor  construction  program  is  based 
on  a  comparatively  narrow  bore,  long  stroke,  and  high  ve- 
locity, both  because  of  the  present  system  of  taxation  and 
for  the  purpose  of  low  gasoline  consumption.  American 
motors  are  built  on  the  opposite  principle,  which  calls  for 
a  higher  consumption  of  gasoline  but  gives  more  elastic- 
ity and  has  much  more  reserve  power.  French  motors, 
therefore,  generally  turn  at  a  speed  of  50  to  67  revolu- 
tions per  second  in  contrast  to  the  average  American 
motor,  which  turns  at  a  speed  of  20  to  25,  although  they 
can  be  pushed  to  30  revolutions  per  second  if  required, 
but  not  without  damaging  the  bearings  and  other  parts 
of  the  motor. 

Not  considering  this  wide  variation,  ^French  engineers 
at  the  Bureau  of  Mines,  charged  with  establishing  the 
various  horsepowers  of  motor  vehicles,  have  for  fiscal  pur- 
poses accepted  30  revolutions  per  second  as  the  average 
speed  and  refuse  to  consider  a  lower  figure.  Thus,  French 
motors  are  being  taxed  on  the  basis  of  average  power, 
while   American   motors   are   being   taxed   on   maximum 


power  which  cannot  be  maintained  for  ordinary  running 
purposes. 

The  different  bases  may  represent  a  variation  of  but 
a  few  horsepower  resulting  in   a  difference   in   taxes  of 
150   to   200   francs,   which    is   sufficient   to   cause  a    real 
hindrance  to  the  use  of  American  cars.     It  is  therefore 
necessary  that  American  manufacturers  make  every  pos- 
sible effort  to   prove  the  comparatively    low  velocity   of 
their  motors. 


Industrial  Locomotive  with  Tractor 
Power  Plant 

ANEW  use  for  tractor  power  plants  is  illustrated  by 
the  accompanying  photograph  of  a  new  light  indus- 
trial locomotive.  The  Model  F  Cletrac  tractor,  minus  its 
side  frames,  tracks,  seat  and  steering  gear,  is  set  bodily 
into  the  locomotive  frame,  making  what  is  claimed  to  be 
an  unusually  light,  inexpensive  but  powerful  industrial 
locomotive.  This  Cletrac-Atlas  industrial  locomotive  is 
recommended  by  the  manufacturers,  the  Atlas  Car  &.  Mfg. 
Co.,  for  road  construction,  industrial  railways  and  general 
plant  hauling. 


The  Cletrac-Atlas  light  industrial  locomotive 
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Chinese  Buy  American  Automotive 

Products 

American  cars  predominate  in  Hongkong  and  Canton.  Needed 
road  construction  will  open  up  Chinese  market.  Political  stability 
needed  to  aid  commerce  growth.     All  things  American  favored. 

By  Roy  C.  Bennett  . 


\ 


IN  one  particular  instance  politics  is  playing  an  impor- 
tant part  in  keeping  the  automobile  business  of  South 
China  from  expansion.  The  efforts  of  the  British 
Government  of  Hongkong  to  have  an  automobile  road 
constructed  from  Hongkong  to  Canton  meets  with  con- 
tinued opposition  on  the  part  of  the  Chinese  Government 
in  Canton.  If  such  a  road  were  built,  as  it  undoubtedly 
will  be  some  day,  the  market  for  cars  in  South  China  would 
be  greatly  augmented. 

The  automotive  market  in  Hongkong  is  very  limited  at 
present  and  is  even  more  so  in  Canton.  In  the  latter  city 
there  are  only  192  cars,  practically  all  of  American  manu- 
facture. These  few  cars  find  difficulty  in  keeping  busy, 
because  Canton  has  only  20  miles  of  streets  open  to  auto- 
mobile traffic,  and  there  is  much  trouble  in  their  operation 
because  the  people  walk  in  the  streets,  most  transportation 
being  by  the  hand  method. 

Canton,  the  metropolis  of  South  China,  has  seized  on 
western  ideas  and  is  building  modern  streets  fi'om  mate- 
rial which,  until  two  years  ago,  was  in  the  wall  around  the 
city.  The  20  miles  of  road  already  built  and  the  25  to  be 
constructed  this  year  cannot  as  yet  make  a  very  strong 
bid  for  the  use  of  automobiles,  and  it  will  be  some  years 
before  the  city  has  anything  like  a  complete  system  of 
wide  streets. 


There  is  not  a  single  road  for  cars  outside  the  city  of 
Canton.  Six  miles  is  as  far  as  it  is  possible  to  travel  in 
any  one  direction,  and  there  is  only  one  six-mile  road. 
Magistrates  in  the  interior  districts  of  China  are  given 
official  encouragement  to  build  roads,  and  the  idea  is  re- 
ceived with  enthusiasm.  In  fact,  road  building  associa- 
tions are  being  formed  for  the  purpose  of  covering  the 
whole  country  with  a  network  of  highways,  and  if  political 
disturbances  do  not  hinder  the  plan,  eventually  South 
China  will  become  a  large  market.  At  present  opportu- 
nities are  slight,  but  the  market  should  be  watched. 

IN  the  central  and  northern  part  of  China  much  good 
road  activity  is  going  on.  The  Shanghai-Minghong 
road  is  under  construction  and  will  be  finished  by  June 
and  the  Shanghai-Cheling  automobile  road  is  to  be  ex- 
tended to  Haining,  Chekiang.  The  Tungchow-Jukao  road 
in  Kiangsu  is  to  be  opened  to  traffic  in  the  near  future.' 

Automobile  service  companies  are  doing  their  part. 
Word  has  come  that  the  Shanghai-Minghong-Nanhwai 
Automobile  Service  Co.  has  installed  a  telephone  along 
its  road  and  that  the  Shanghai-Taitsang  Co.  has  recent- 
ly completed  its  road  to  Lotien. 

The  Chinese  authorities  of  Antung  plan  to  build  a 
six-mile  motor  road  to   Santaolangtou,   the   seaport  of 


The  only  street  car  service  that  Canton,   China,  a  city  of  a  million  and  a  half  people,  has  is  that  afforded  by  an  omni- 
bus   line.     The    company    operates    ten    buses    under    a    street  railway  charter,  but  the  city  wants  a  municipally-ownej 
system.     Pending    a    decision    the   company    Is    allowed    to    operate  and  earns   large  profits 
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Antung,  for  the  purpose  of  bringing  cargo  up  to  the  city 
without  lighters.  When  this  road  is  completed  a  small 
demand  for  motor  trucks  is  certain  to  arise.  There  are 
no  dealers  in  motor  vehicles  in  the  Antung  district. 

General  Lu  Yung-hsiang,  Tuchun  of  Chekiang,  pro- 
poses to  use  his  soldiers  to  build  roads  from  Hangchow 
to  Szean,  Huchowfu,  and  from  Hangchow  to  Wenchow. 
The  Chinese  and  Foreign  Famine  Relief  Board  in  Yang- 
chow  plans  to  repair  roads  by  means  of  the  famine  la- 
borers. 

It  may  be  seen  that  roads  are  built  by  a  variety  of 
public  and  private  enterprises  and  that  there  is  no  na- 
tional program,  or  anything  that  approaches  it,  in  oper- 
ation as  yet. 

Hongkong  is  small,  "but  it  has  500  or  600  cars  and,  al- 
though it  is  a  British  colony,  most  of  these  cars  are  from 
American  factories.  The  Island  of  Hongkong  offers  lim- 
ited opportunity  for  the  use  of  automobiles  because  of 
its  extremely  hilly  nature.  Many  places,  even  select  resi- 
dential districts,  are  unapproachable  except  by  foot  and 
sedan  chairs. 

The  government  of  Hongkong  is  anxious  to  open  up 
to  commerce  as  much  of  the  territory  of  South  China  as 
possible,  hence  the  idea,  already  mentioned,  of  construct- 
ing an  automobile  road  to  Canton.  The  officials  of  Canton 
fear  that  if  such  a  road  were  constructed,  Hongkong  would 


draw  commerce  away  from  Canton,  hence  they  are  in  favor 
of  isolation  as  a  means  of  opposing  the  growth  of  their 
rival  city  and  trade  center. 

The  authorities  of  Canton  have  under  consideration  the 
question  of  improving  their  port,  believing  that  ocean- 
going steamers  would  stop  there,  rather  than  to  unload  at 
Hongkong  and  transfer  cargo  to  trains  and  river  steamers 
for  Canton.  It  is  generally  understood  that  opposition  to 
the  Hongkong  highway  will  cease  when  the  Canton  port 
is  developed,  because  Canton  would  then  benefit  from  the 
trade  that  such  a  road  would  bring.  When  the  port  will 
be  developed  is  a  matter  of  conjecture. 

THE  Chinese  in  Canton  are  most  friendly  toward 
America,  Americans  and  American  goods.  They  like 
American  cars  because  of  their  quality,  price  and  because 
they  are  American.  If  nothing  happens  to  change  this 
pro-American  feeling,  American  cars  will  have  an  ex- 
ceptional advantage  when  the  market  opens  up. 

South  China  is  just  awakening  from  centuries  of  sleep, 
and  commerce  should  grow  by  leaps  and  bounds  if  any- 
thing approaching  political  stability  could  be  realized. 
Just  now  there  is  every  sign  of  local  stability,  and  the 
effects  are  most  wholesome.  The  national  situation  is 
such  that  investments  are  discouraged  and  the  growth  of 
markets  which  these  developments  would  bring,  is  stifled. 


Prospects  for  Increased  Demand  for  Automotive  Products 

in  China 


THE  recent  drop  in  the  value  of  silver  in  China  has  re- 
sulted in  automobiles  selling  for  twice  to  three  times 
what  they  sold  for  in  1920,  and  consequently  has  greatly 
curtailed  the  export  business  of  automobile  manufacturers 
in  the  United  States  and  other  countries. 

A  survey  of  the  automotive  industry  in  China,  as  seen 
from  an  American  manufacturer's  viewpoint,  has  just  been 
made  by  the  Automotive  Division  of  the  Department  of 
Commerce.  No  automobiles  are  manufactured  in  the  Tien- 
tsin, China  District,  which  is  covered  by  the  survey,  and 
so  unstable  has  become  the  money  market  that  none  have 
been  reported  in  this  district  during  the  past  five  months. 

At  the  present  time  the  American  automobile  predom- 
inates. There  is  no  taxicab  service  in  the  whole  of  the 
Tientsin  District,  comprising  more  than  8,000,000  people. 
The  bulk  of  demand  is  for  low  priced  machines.  No  par- 
ticular conditions  exist,  however,  that  exclude  any  kind, 
grade,  or  price  of  machine  now  being  built  in  America. 

Under  the  present  condition  of  the  money  market  in 


China  each  shipment  of  cars  has  its  own  price,  depending 
•  upon  the  exchange  rate  at  the  time  when  payment  was 
made  or  exchange  was  settled  and  it  is  not  infrequent  that 
the  same  dealer  may  sell  the  same  type  of  car  to  two 
customers,  one  purchaser  being  forced  to  pay  from  $1  to 
$500  more  than  the  other. 

Due  to  bad  roads  the  use  of  automobiles  is  greatly  cur- 
tailed. The  roads  in  Tientsin  and  surrounding  country, 
excepting  Peking,  aggregate  about  thirty  miles,  and  in 
Peking  and  environs  about  130  miles,  suitable  for  motor 
cars. 

"The  sale  of  automobiles  and  motor  trucks  and  acces- 
sories is  being  vigorously  pushed.  Advertising,  similar 
to  that  in  America,  is  being  employed.  Native  salesmen 
are  employed,  being  paid  chiefly  on  a  commission  basis. 
Generally  speaking  the  market  is  well  worked  and  there 
are  prospects  for  an  increasing  demand  of  motor  cars, 
but  the  trade  is  seriously  hampered  through  lack  of  good 
roads,"  the  survey  concludes. 


Japan  Wants  Cheap  Cars 


THE  prospects  for  a  successful  import  of  British  mo- 
tor vehicles  in  Japan  seem  remote,  judging  from 
the  remarks  on  the  topic  by  Dr.  Takuma  Dan,  head  of 
the  twenty-two  Japanese  trade  delegates,  while  on  a 
visit  of  inspection  of  British  commercial  means  and 
methods. 

British  motor  vehicles  in  Japan,  he  said,  are  only 
5  per  cent  of  the  whole.  The  import  motor  business  fell 
into   American   hands   during  the  war  and   they   seem 


likely  to  retain  it  because  of  such  factors  as  initial  price, 
facilities  for  replacement  parts,  ability  to  provide  the 
sort  of  car  best  suited  to  local  conditions  and  tastes  and 
the  promise  of  starting  to  manufacture  locally.  The 
import  duty  on  cars  in  Japan  is  50  per  cent  ad  valorem 
and  35  per  cent  ad  valorem  on  cars  with  certificates  of 
origin.  A  British  car  at  present  British  prices,  plus  this 
tariff  and  freight  and  incidental  import  charges,  "is  a 
very  costly  article,"  said  Mr.  Dan. 
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Business  Books  Discuss  Automotive 

Problems 

Survey  shows  works  councils  successful.  Writer  on  automobile 
body  building  says  future  holds  big  opportunities  for  body  engi- 
neer. Corporation  procedure  and  commercial  credits  are  discussed. 


NEW  business  books  are  being  published  every  day. 
Some  are  good.  Some  are  mediocre.  And  some  are 
not  so  good.  Taken  as  a  whole,  however,  the  busi- 
ness literature  that  is  being  built  up  by  American  pub- 
lishers is  well  worth  the  serious  attention  of  the  Amer- 
ican executive. 

That  doesn't  mean  that  you,  as  an  executive  of  an  auto- 
motive manufacturing  concern,  can  find  profit  in  perusing 
all  the  business  books  that  are  published.  Not  by  a  long 
sight!  But  current  business  books  do  comprise  a  summary 
of  the  best  thoughts  and  the 
best  methods  of  current  busi- 
ness practice.  They  frequent- 
ly enable  you  to  get  a  good 
picture  of  a  problem  or  a  field 
in  a  few  hours,  which  could 
be  obtained  through  investi- 
gation or  experience  only  in 
many  months. 

To  help  you  save  time,  how- 
ever, and  at  the  same  time 
keep  you  from  missing  any- 
thing of  value,  we  are  giving 
from  time  to  time  our  opinion 
of  some  of  the  more  important 
business  books  as  they  come 
out,  together  with  an  idea  of 
what  sort  of  information  they 
contain. 

We  aren't  going  to  review  any  books.  We  are  just  go- 
ing to  talk  to  you  about  them  occasionally  to  let  you  know 
what  connection  each  one  has  with  the  automotive  industry 
or  any  of  the  practical  every-day  problems  of  the  auto- 
motive executive. 


VITE  received  one  book  the  other  day  that  should  be  of 
'  '  great  practical  value  to  every  automotive  corporation, 
although  we  can't  recommend  it  to  executives  for  light 
summer  reading.  Corporation  Procedure  is  the  book.  It 
is  the  work  of  three  specialists  and  covers  the  fields  of 
corporate  law,  finance  and  accounting.  Some  of  the  ma- 
terial has  been  published  before,  but  ia  this  volume  it  is 
collected  and  brought  up  to  date.  The  authors  are  Thomas 
Conynton,  R.  J.  Bennett  and  Paul  W.  Pinkerton.  The 
Ronald  Press  Co.  is  the  publisher.*  *  *  *  Special  emphasis 
is  given  to  industrial  corporation  procedure.  *  *  *  *  The 
treatment  of  surplus  and  reserves  and  no-par-value  stocks 
are  specially  complete  and  up  to  date.  *  *  *  *  A  good 
reference  book  for  any  automotive  corporation.  *  *  *  * 
The  library  should  have  it. 


CORPORATION  procedure,  commercial 
credits,  experiences  with  works  councils, 
production  control  charts,  uniflow  steam  en- 
gines, automobile  body  building — quite  a  vari- 
ety of  subjects.  Yet  certain  phages  of  every 
one  have  to  do  with  problems  and  discussions 
of  interest  to  the  automotive  industry. 

Business  books  have  recently  been  written 
on  all  of  these  subjects.  This  informal  dis- 
cussion gives  you  in  brief  form  a  clear  idea 
of  what  bearing  these  new  books  have  upon 
your  work  as  an  automotive  executive. 


^  HE  National  Industrial  Conference  Board  has  brought 
A  out  an  interesting  report  on  the  experience  of  various 
manufacturers  with  works  councils.  We  commend  it 
highly.  It  confirms  our  opinions.  *  *  *  *  Under  the  un- 
inspiring title  of  "General  Summary"  appears  a  thorough- 
ly practical  and  constructive  account  of  the  things  that 
have  made  for  success  or  failure  in  works  councils  in  this 
country.*  *  *  *  The  spirit  behind  the  works  council  is  far 
more  important  than  the  mechanical  form  taken  by  the  rep- 
resentation plan  itself.    The  employer  needs  a  real  desire 

for  fair-play  and  a  real  desire 
to  hear  what  his  employees 
have  to  say.  Continued  in- 
terest on  the  part  of  the  man- 
agement is  essential  to  suc- 
cess. Works  councils  don't 
work  while  you  sleep.    *    * 

Detailed  information  about 
changes  made  in  works  coun- 
cil plans,  how  experience  has 
shown  the  plans  to  operate, 
what  subjects  are  usually  dis- 
cussed at  meetings,  etc,  are 
included  in  the  report.  If  you 
are  a  general  executive  you 
may  not  be  interested  in  all 
of  the  details,  but  you 
ought  to  read  the  general 
summary.  When  you  do  so,  bear  in  mind  the  fact  that  it 
is  not  an  expression  of  opinion,  but  a  digest  of  collected 
facts.  *  *  *  *  There  are  775  works  councils  in  the 
United  States  as  against  225  in  1919.     *     *     *     * 


OTEAM  engines  are  a  little  out  of  our  line,  but  for  the 
^  benefit  of  those  engineers  who  may  have  a  rather  broad 
interest  in  the  various  elements  of  their  profession  we 
make  mention  of  The  Una-Flow  Steam  Engine  by  J. 
Stumpf. 

This  is  a  second  edition  of  a  work  by  Prof.  Stumpf  who 
has  been  active  in  the  development  of  una-flow  or  uni-flow 
steam  engines  for  upward  of  twenty  years.  A  una-flow 
steam  engine,  it  may  be  explained,  is  an  engine  in  which 
the  steam  flows  through  the  cylinder  without  reversing  its 
direction.  In  the  ordinary  engine  the  steam  flows  into  the 
cylinder  during  that  part  of  the  power  stroke  preceding 
the  cut-off,  and  after  the  steam  has  been  fully  expanded 
the  exhaust  valve  Is  opened  and  the  steam  flows  then  back 
through  the  same  port  through  which  it  entered,  into  the 
exhaust  pipe.     A  una-flow  engine  bears  considerable  re- 
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semblance  to  the  two-stroke  gasoline  engine.  The  steam 
enters  at  the  head  end  of  the  cylinder,  but  after  expansion 
it  escapes  through  ports  in  the  cylinder  wall  at  the  outer 
end  of  the  stroke. 

The  author  divides  the  losses  in  a  steam  engine  into 
seven  classes  as  follows:  Losses  due  to  cylinder  con- 
densation; clearance  volume  loss;  throttling  or  wire- 
drawing loss;  friction  loss;  leakage  loss;  heat  radiation 
and  convection  loss  and  loss  due  to  incomplete  expansion. 
These  various  losses  are  analysed  mathematically  and 
otherwise,  and  means  for  their  reduction  are  described. 
The  una-flow  engine  was  designed  to  reduce  these  losses, 
and  how  this  is  accomplished  is  fully  explained  in  the 
book.  Numerous  types  of  these  engines  are  described  and 
illustrated  in  the  book,  ranging  from  large  rolling  mill 
engines  down  to  automotive  designs.  The  book,  however, 
is  more  of  an  analytical  than  a  descriptive  character^  all 
descriptions  being  held  quite  brief. 


/^  OMMERCIAL  credits  are  becoming  of  greater  interest 
^^  to  the  automotive  industry  recently  because  of  the  pick 
up  in  foreign  trade  activities.  American  business  men  have 
sometimes  hurt  their  chances  for  foreign  business  by  com- 
mercial practices  which  were  legally  sound,  but  which 
foreign  buyers  did  not  consider  to  be  morally  correct. 
Usually  the  American  exporter  has  been  entirely  innocent 
of  any  wrong  intention  in  such  cases.  *  *  *  *From  this 
standpoint  American  Commercial  Credits,  another  Ronald 
book,  may  be  of  interest  to  a  few  executives  in  the  auto- 
motive field.  This  book  covers  fully  the  legal  findings  of 
the  American  Acceptance  Council  and  analyzes  the  legal 


and  financial  nature  of  the  letter  of  credit,  shows  the  rights 
and  responsibilities  of  the  various  parties  concerned,  and 
reproduces  the  various  forms  approved  by  the  Confer- 
ence. *  *  *  * 

PRODUCTION  managers  considering  readjustments  in 

*  control  methods  will  probably  be  interested  in  The 
Gantt  Chart,  a  book   describing  this  chart  and   its   use. 

*  *  *  V.  Harry  Tipper  has  something  he  wants  to  say 
about  this  book  a  bit  later,  however,  so  we  pass  it  up  for 
the  time  being.  *  *  *  * 

A  BOOK  about  automobile  bodj  design  has  just  come  in. 
■^^  To  judge  from  recent  discussion  in  and  out  of  the 
S.A.E.  the  subject  is  timely.  We  are  going  to  get  a  real 
body  expert  to  tell  you  his  opinion  of  this  book  sometime 
soon.  Kingston  Forbes  is  the  author,  and  the  title  is  Prin- 
ciples of  Automobile  Body  Design.  Ware  Bros.  Co.  are  the 
publishers.  *  *  *  *  Another  book  on  our  list  is  The  Uncon- 
scious Mind  by  Franklin  Pierce.  For  some  time  we 
couldn't  see  what  this  had  to  do  with  the  automotive  in- 
dustry *  *  *  *  we  don't  know  that  we  do  yet.  But  we 
gather  from  advertisements  that  it  is  applicable  to  sales- 
manship and  merchandising,  although  you  wouldn't  guess 
it  from  a  brief  glance  at  the  illustrations  and  the  some- 
what technical  psychological  terminology  which  greets  the 
casual  reader.  *  *  *  *  McGraw  Hill  Book  Co.  sends  us  a 
list  of  books  soon  to  be  published  among  which  are  Factory 
Storekeeping  and  Production  Engineering  and  Cost  Keep- 
ing for  Machine  Shops  which  may  interest  our  automotive 
readers.  *  *  *  -   That  seems  to  be  about  all  for  this  time. 


Thermal  Conductivity  of  Cast  Iron 


THE  thermal  conductivity  of  cast  iron  is  of  consider- 
able importance  in  connection  with  the  problem  of 
conveying  the  heat  of  the  burning  gases  absorbed  by  the 
combustion  chamber  walls  to  the  cooling  water  or  the 
currents  of  air  passing  over  the  outside  of  the  walls. 
Numerous  observations  on  the  thermal  conductivity  of 
iron  and  steel  and  its  temperature  coefficient  have  been 
made,  but  most  of  them  do  not  cover  wide  temperature 
ranges.  Jaeger  and  Dieselhorst  observed  a  slight  fall 
in  the  conductivity  of  pure  iron,  from  0.161  to  0.151,  as 
the  temperature  rose  from  -(-  18  to  100  deg,  C.  Lees 
observed  for  wrought  iron  0.152  at  —  180  deg.  C,  and 
for  steel  a  very  slight  rise  with  temperature,  from  0.113 
to  0.115  at  —  180  and  -f  18  deg.  C.  Callender  found  a 
slight  fall  in  the  conductivity  of  cast  iron  between  54 
deg.  and  102  deg.  C,  from  0.114  to  0.112. 

■p  XPERIMENTS  on  the  conductivity  of  cast  iron  at  high 
-■-^  temperatures  are  described  by  Elmer  E.  Hall  in  The 
Physical  Review  of  last  March.  He  cast  a  cylindrical 
shell  of  3  cm.  wall  thickness  and  6  cm.  internal  diameter, 
fitted  it  with  a  hemispherical  cap,  charged  it  with  par- 
raffin  or  fused  lead  (kept  liquid  electrically)  and  meas- 
ured the  temperature  differences  between  the  inner  and 
outer  surfaces  of  the  shells  by  means  of  thermo  couples. 
The  shell  was  placed  inside  a  container  of  similar  shape, 
the  temperature  of  which  was  controlled.  As  the  tem- 
perature of  the  inner  surface  rose  from  197  deg.  to  545.2 
deg.  C,  that  is,  by  about  350  deg.,  that  of  the  outer  sur- 
face rose  from  194  deg.  to  538.6  deg.  C.  and  the  thermal 


conductivity  rose  from  0.0718  to  0.2050.  Two  inde- 
pendent sets  of  observations  by  different  experimenters 
agreed  quite  well.  However,  the  thermo  couple  readings 
had  to  be  continued  for  many  hours  before  they  became 
constant.  The  value  at  197  deg.  is  very  low  ;ind  the 
change  large. 


Thermal  Expansion  of  Metal 

THE  increasing  use  of  nickel,  monel  metal,  stellite. 
stainless  steel  and  aluminum  for  spark  plugs,  steam 
valves,  automobiles  and  in  household  and  surgical  appli- 
ances has  created  a  considerable  demand  for  the  accu- 
rate determination  of  the  thermal  expansion  of  these 
metals  and  alloys.  Scientific  Paper  No.  426  of  the  Bu- 
reau of  Standards,  for  sale  by  the  Government  Printing 
Office,  considers  this  subject  fully.  Ten  samples  of  com- 
mercial nickel  containing  from  94  to  99  per  cent  nickel, 
five  of  which  were  heat  rolled  and  five  heat  rolled  and 
annealed:  ten  samples  of  monel  metal,  60  to  69  per  cent 
nickel,  of  which  two  samples  were  cast,  three  hot  rolled 
and  the  remaining  of  various  compositions  and  treat- 
ments; five  samples  of  stellite  of  diflferent  grades,  two 
samples  of  stainless  steel  and  two  samples  of  99.4  per 
cent  aluminum  were  used  in  carrying  on  this  experimental 
work. 

The  conclusions  should  prove  of  assistance  to  engi- 
neers using  these  metals  in  applications  in  which  the 
temperature  varies  considerably. 
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Service  Expense  Is  a  Part  of  Selling  Cost 

Accounting  method  should  recognize  reason  for  expense  as  well 
as  department  organization.  Service  is  necessary  to  secure  con- 
tinued sales.     Without  it  sales  would  drop  off  and  finally  cease. 


By  Harry  Tipper 


A 


*    * 


THE  question  has  been  raised  as  to  the  inclusion  of 
the  expense  of  the  service  organization  in  the  mar- 
keting cost.  This  practice  was  advocated  in  my 
article  in  Automotive  Industries  of  June  15th.  The  ques- 
tion has  arisen,  undoubtedly,  from  the  general  practice  of 
arranging  .costs  in  the  accounting  department  in  accord- 
ance vi'ith  the  departmental  organization  of  the  company 
and  not  necessarily  in  accordance  with  the  functions  which 
that  department  fulfills  and  the  reason  for  the  expense  of 
those  functions.  ' 

The  general  definition  of  marketing  costs  was  given  at 
the.  head  of  the  previous  article  and  it  coincides  with  the 
definition  of  marketing,  which 
was  given  about  a  year  ago 
when  these  marketing  arti- 
ticles  were  started  in  Auto- 
motive Industries. 

Marketing  costs,  as  stated, 
include  all  those  costs  enter- 
ing into  the  distribution  and 
sale  of  the  product. 

In  other  words,  manufac- 
turing costs  cease,  when  the 
product  is  finished  and  packed 
for  shipment.  General  costs 
relate  only  to  those  costs  re- 
quired for  the  organization 
and  maintenance  of  the  cor- 
poration and  which  cannot  be  specifically  laid  either  to  the 
manufacturing  necessities  or  the  marketing  necessities. 

The  service  organization  is  required  as  an  activity  in 
marketing  because  of  the  nature  of  this  business  and  the 
character  of  the  products  sold  by  it.  The  automobile  is 
not  useful  in  itself  like  soap  or  bread,  to  be  consumed. 
It  is  a  complicated  piece  of  transportation  equipment,  sim- 
ple to  operate,  almost  fool-proof  in  the  necessities  of  its 
travel,  but  requiring  a  definite  maintenance  service  in 
order  that  it  may  continue  to  be  useful  through  the  period 
aligned  as  its  life  before  the  junk  pile  secures  it. 

The  business  grew  so  rapidly  and  was  so  entirely  new 
in  its  demands  upon  retailing  that  there  was  no  general 
maintenance  system  already  existing  by  which  the  auto- 
mobile could  be  kept  in  shape.  From  the  very  beginning 
of  this  business,  therefore,  the  manufacturer  was  obliged 
to  study  the  question  of  service  along  with  the  question  of 
sale  and  to  encourage  the  establishment  of  service  facili- 
ties by  retailers  entering  into  the  automotive  business. 
The  continued  market  for  the  automobile  depends  very 
largely  upon  the  service  which  the  owner  secures  from  his 
present  car. 

The  same  thing  is  true  of  trucks  and  tractors.  To  main- 
tain and  enlarge  the  market,  service  must  be  available 
with   a  minimum   of  inconvenience  to  the  user;   with  a 


N  automotive  executive  has  objected 
to  the  statement  made  last  week  by 
Harry  Tipper  that  service  expense  should 
be  charged  against  marketing  cost. 


In  this  article  Mr.  Tipper  maintains  his 
position  and  emphasizes  the  fundamental 
character  of  service  as  related  to  con- 
tinuing sales. 


maximum  of  eflSciency  in  the  service  itself;  and  with  a 
reasonable  relation  between  the  cost  of  the  service  and  the 
value  of  the  work  to  the  user.  The  department  created  for 
the  development  of  this  service  is  not  a  necessary  expense 
of  the  organization  of  the  company  or  the  operation  of  the 
company  as  a  corporation.  It  is  necessary  for  the  pur- 
pose of  enlarging  and  maintaining  the  market  and  offering 
the  greatest  encouragement  to  the  continued  and  increased 
sale  of  the  product. 

The  expense  to  which  the  manufacturer  is  put  in  main- 
taining a  service  organization  within  the  company  to 
supervise  the  character  of  the  service  rendered  by  the  re- 
tailers; to  encourage  the  im- 
provement and  extension  of 
that  service,  is  a  cost  of  mar- 
keting related  to  sales  and 
definitely  a  part  of  the  mar- 
keting necessities  of  the  busi- 
ness. One  of  the  diificulties 
encountered  in  properly  plac- 
ing this  service  cost  arises  out 
of  the  general  tendency  to 
view  this  part  of  the  market- 
ing expense  as  necessary  but 
not  related  to  the  actual  pro- 
duction of  sales. 

This  is  unfortunate  because 
all  the  direct  expenses  in- 
volved in  sales  or  sales  work  of  any  kind,  as  listed  in  the 
article  published  on  June  15th,  are  either  productive  in 
their  effect  upon  the  market  or  they  are  useless.  They 
have  no  other  reason  for  their  existence.  They  are  not 
required  for  the  general  operation  of  the  company  and 
they  are  not  required  for  the  completion  of  the  manufac- 
turing processes.  They  are  required  distinctly  and  solely 
for  the  purpose  of  enlarging  and  maintaining  the  market, 
increasing  the  sales,  and  devoloping  the  reputation  of  the 
product,  and  as  such  they  are  productive  of  sales  value  or 
they  are  useless  to  the  business. 

This  is  especially  true  of  the  maintenance  of  the  auto- 
mobile, truck  or  tractor  in  efficient  working  condition. 
The  service  organization  maintained  by  the  manufacturer 
is  as  necessary  to  the  increase  of  sales  as  the  sales  force 
itself.  Without  a  proper  development  of  the  maintenance 
service,  conveniently  located  for  the  o^vners  of  the  ve- 
hicles, the  sales  force  can  only  maintain  sales  for  a  short 
time.  The  sales  will  begin  to  fall  off  and  finally  cease  from 
lack  of  useful  maintenance  of  the  product.  The  sales,  ad- 
vertising, service,  office  organization,  and  administration 
of  the  marketing  departments,  are  all  a  part  of  the  job  of 
enlarging  and  maintaining  the  sale  and  use  of  the  product 
so  that  the  future  of  the  product  can  be  successfully 
predicated. 
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The  accountant,  in  the  usual  work  required  of  him,  is  not 
confronted  particularly  with  the  analysis  of  business  costs 
from  a  functional  standpoint.  It  is  his  business  to  record 
the  expenses  of  the  company,  the  expenses  of  the  depart- 
ments of  the  company,  and  to  indicate  the  company's  con- 
dition so  that  the  executives  may  be  able  to  determine  the 
general  efficiency  or  inefficiency  of  the  work  from  the 
standpoint  of  cost.  The  various  departments  of  the  com- 
pany are  frequently  divided  off  in  the  accounting,  because 
of  the  way  in  which  they  have  grown,  and  the  general 
tradition  of  the  organization.  These  divisions  are  not 
necessarily  coincident  with  the  functions  and  the  reasons 
for  their  existence,  and  consequently,  in  the  ordinary 
methods  of  accounting  they  are  not  correlated  on  that 
basis. 

The  writer  has  made  many  attempts  in  the  last  few 
years  to  arrive  at  some  standards  of  practice  in  this  re- 
spect by  an  examination  of  the  operations  of  accounting  in 
many  different  organizations.  Individual  methods  vary, 
however,  in  the  commercial  and  marketing  costs  of  the 
business,  so  that  it  is  impossible  to  lay  out  any  general 
rules  unless  these  rules  are  arranged  theoretically  from  the 
functional  requirements  of  the  business. 

In  the  manufacturing  end  of  the  business,  the  costs 
have  been  subject  to  discussion  and  consideration  by  pro- 
duction engineers  and  production  executives  for  a  good 
many  years,  so  that  there  are  definite  and  reasonable 
standards  for  the  examination  of  such  costs.  It  is  com- 
paratively easy  to  determine  the  cost  of  any  operation  in 
the  factory,  its  relation  to  the  total  costs,  and  its  com- 
parative efficiency.  In  hardly  any  case  is  it  possible  to  get 
the  complete  cost  of  marketing.  Practically  none  of  the 
present  accounting  details  the  cost  of  the  different  opera- 
tions of  marketing,  their  relation  to  the  total  cost  of 
marketing  in  that  concern,  and  their  relative  efficiency  in 
connection  with  the  actual  market  condition. 

The  importance  of  the  cost  of  marketing,  however, 
makes  it  very  necessary  for  experimental  work  to  be  done 


along  these  lines.  This  experimental  work  will  require 
the  same  concentrated  study  that  has  been  given  to  manu- 
facturing costs  and  the  .same  functional  analysis  of  the 
organization  expenses. 

When  this  has  been  done,  the  value  of  the  different 
marketing  operations  will  be  determined  more  accurately 
and  the  development  of  marketing  work  will  permit  of  a 
greater  efficiency  due  to  the  keener  analysis  of  its  condi- 
tion. Where  the  service  organization  required  by  the 
manufacturer  is  set  up  as  a  separate  department  on  the 
books  of  the  company,  and  is  not  included  in  the  market- 
ing expenses,  it  is  obvious  that  the  expense  of  sales  does 
not  indicate  a  total  which  can  be  relied  upon  as  indicative 
of  its  proper  position.  Yet  this  method  is  adopted  in  a 
good  many  organizations  so  that  any  comparison  of  sales 
cost  is  based  upon  arbitrary'  and  empirical  method  and 
cannot  lead  to  any  real  advantage  in  comparison  with  what 
other  concerns  may  do. 

Engineers  have  been  able  to  determine  comparative 
manufacturing  costs ;  to  discuss  these  comparative  costs ; 
and  to  increase  the  efficiency  because  the  functions  have 
been  defined  and  the  elements  of  manufacturing  costs  es- 
tablished with  a  fair  degree  of  common  understanding. 
Until  this  is  done  in  the  marketing  end  of  the  business, 
sales  will  not  bear  comparison,  and  the  manufacturer  will 
have  no  means  of  knowing  whether  the  sales  costs,  as  ex- 
hibited on  his  books,  are  greater  or  less  than  the  sales 
costs  as  indicated  on  the  books  of  another  concern,  with- 
out knowing  the  detailed  methods  of  classification  and 
changing  his  own  figures  until  a  comparative  cost  can  be 
established  in  the  case  of  each  detail.  Thus  comparative 
costs  must  be  secured. 

The  purpose  of  the  article  of  June  15th  was  to  suggest 
the  elements  entering  into  the  marketing  costs  in  a  gen- 
eral way  so  that  their  classification  could  be  standardized 
to  some  extent  and  comparative  figures  could  be  secured 
which  would  be  suggestive  and  advantageous  to  all  manu- 
facturers. 


An  Excess  Speed  Recording  Odometer  for  Varied  Application 


AN  odometer,  which  in  addition  to  recording  distance, 
also  shows  all  mileage  covered  at  any  speed  in  ex- 
cess of  a  maximum  which  may  be  set  by  the  owner,  is 
about  to  be  put  on  the  American  market  by  Thomas  W. 
Henderson  of  the  Henderson  Motor  Cycle  Co.,  who  has 
purchased  the  world's  rights  for  this  French  invention. 
He  intends  to  enter  into  manufacturing  arrangements. 

This  apparatus  has  two  recorders,  the  one  checking  up 
total  mileage,  and  the  other  only  coming  into  operation 
when  a  certain  maximum  speed  has  been  reached.  Orig- 
inally designed  for  a  big  European  tire  concern,  which 
found  that  it  could  not  maintain  tire  guarantees  unless 
it  had  a  check  on  the  speed  at  which  the  vehicle  was  run, 
the  Henderson  odometer  has  a  wide  application  for 
trucks  and  other  vehicles  handled  by  paid  drivers. 

This  instrument  is  said  to  be  simple  and  cheap  to 
manufacture,  to  be  proof  against  tampering,  not  likely 
to  get  out  of  order  and  to  record  with  great  accuracy. 
On  the  main  shaft  are  a  couple  of  spring  controlled 
centrifugal  weights,  each  one  with  a  stud  on  its  upper 
face.  When  the  vertical  shaft  attains  a  certain  speed  of 
rotation  the  centrifugal  weights  are  thrown  out  and 
engage  with  a  notched  disk  on  an  upper  shaft  driving 
the  excess  speed  recorder.  Immediately  the  upper  shaft 
is  put  into  motion  electric  contact  is  made  and  an  elec- 
tric bell  is  rung,  thus  giving  the  driver  warning  that  he 


is  exceeding  the  speed  limit  set  by  the  truck  owner. 
This  warning  is  given  immediately  the  shaft  begins  to 
turn  and  before  any  figure  has  appeared  on  the  excess 
speed  recorder.  As  a  consequence  the  owner  can  hold 
his  drivers  down  to  a  strict  observation  of  the  lin'it  he 
has  imposed  and  would  have  grounds  for  discharging 
or  fining  any  man  who  ran  up  more  than  a  very  small 
percentage  of  excess  speed. 


O 


O 


O 


nj 
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Sectional  and  front  view  of  excess  speed  mileage  recorder 
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Afterthoughts  of  the  S.  A.  E. 

Meeting 

THE  Summer  Meeting  of  the  Society  of  Automo- 
tive Engineers  has  passed  into  history,  leaving 
many  pleasant  memories  for  those  who  were  fortu- 
nate enough  to  attend.  The  facilities  at  White  Sul- 
phur Springs,  so  far  as  hotel  accommodations,  meet- 
ing rooms  and  recreation  possibilities  are  concerned 
are  ideal,  but  the  location  is  none  too  central  and  the 
expense  incident  to  traveling  and  hotel  are  rather  too 
high  to  encourage  a  large  attendance. 

The  professional  sessions  this  year  maintained  the 
usual  high  standard,  taken  as  a  whole,  and  the  more 
important  ones  were  well  attended.  In  some  cases 
there  was  heard  the  rather  common  complaint  of  in- 
sufficient time  allowance  for  discussion,  this  being 
especially  true  of  the  concluding  session  on  Satur- 
day, when  four  excellent  papers  were  crowded  into  a 
time  barely  sufficient  for  two.     As  a  result  but  few 


had  an  opportunity  to  express  their  views,  while  the 
authors  had  little  or  no  time  to  close  the  discussion. 

One  suggestion  which  has  come  to  us  regarding  fu- 
ture meetings  is  that  a  small  room  be  provided  in 
which  members  who  so  desire  can  meet  in  the  evening 
with  the  author  and  chairman  of  the  session  for  the 
purpose  of  asking  questions  and  participating  in  fur- 
ther discussion.  This  will  give  all  who  wish  to  be 
heard  an  opportunity  to  give  their  views  after  time 
for  study  of  the  subject  has  elapsed.  This  seems  to 
us  an  excellent  suggestion  which  might  well  be  given 
serious  consideration  by  the  Meetings  Committee. 

The  paper  by  G,  A.  Green  not  only  set  an  unusually 
high  standard  of  excellence,  but  was  presented  in 
such  an  excellent  manner  as  to  enable  those  who  had 
not  had  an  opportunity  to  read  it  in  advance  to  enter 
into  the  discussion.  If  all  authors  would  prepare 
their  subject  matter  in  similar  fashion,  there  is  no 
doubt  the  interest  which  the  sessions  hold  would  be 
greatly  increased,  while  the  author  would  profit  ac- 
cordingly in  the  estimate  of  fellow  members. 

Errors  in  Export  Figures 

NOTICE  has  just  been  received  from  the  Depart- 
ment of  Commerce  that  many  errors  have  been 
discovered  in  the  statistics  of  exports  published  for 
the  first  four  months  of  1922.  These  figures  were  the 
first  compiled  *under  the  new  export  classification 
which  calls  for  many  detailed  subdivisions  never  be- 
fore available. 

Passenger  cars,  for  instance,  are  now  divided  into 
three  price  groups  and  trucks  into  three  weight 
groups,  while  previously  only  total  figures  were  com- 
piled. 

It  is  not  to  be  wondered  that  mistakes  occurred  in 
the  first  figures  issued  under  this  new  system.  To 
change  a  system  of  such  magnitude  is  certain  to  be  a 
difficult  task,  but  the  final  results  obtained  in  this  case 
are  so  beneficial  and  desirable  that  the  trouble  is  well 
worth  while. 

The  mistakes  have  been  due  largely  to  inaccurate 
description  in  the  export  declarations  presented  by 
the  shipper  or  his  agent  at  the  custom  house  for 
clearance.  Frequently  inquiries  have  to  be  made  at  a 
great  loss  of  time  through  collectors  at  distant  ports 
in  order  to  reach  the  original  shipper  and  obtain  ac- 
curate information  for  correction  of  the  original  re- 
ports. 

The  Department  of  Commerce  makes  the  following 
recommendation : 

"Exporters  are  urged  to  insert  in  the  column  'Class 
No.  of  schedule  B'  on  the  declaration  the  number  of 
the  statistical  export  classification  of  1922  under 
which  they  think  the  goods  should  be  classified.  This 
practice  will  expedite  clearance  at  the  custom  house 
and  prevent  return  of  the  declaration  for  correction 
or  inquiries  about  items  of  doubtful  accuracy." 

The  errors  in  automotive  figures  may  not  be  as 
large  as  in  some  other  commodities,  but  it  will  be 
well  for  manufacturers  to  check  their  cumulative 
records  carefully  against  the  final  figures  issued  at 
the  end  of  the  current  year. 


June  29, 1922  AUTOMOTIVE  INDUSTRIES  1443 

THE   AUTOMOBILE 


Looking  Ahead 

By  James  Dalton 

THE  midsummer  season  has  arrived  with  nothing  on  the  surface  to  indicate  that  a 
serious  falling  off  in  sales  of  motor  vehicles  is  imminent.  It  is  not  to  be  expected, 
however,  that  the  present  volume  will  continue  indefinitely,  for  factories  are  turning  out 
cars  and  trucks  at  the  rate  of  more  than  2,500,000  a  year. 

Almost  every  year  since  the  industry  reached  anything  like  its  present  proportions 
summer  has  brought  a  seasonal  decline  in  business.  There  is  no  reason  to  expect  that 
such  a  decline  can  be  avoided  this  year. 

Most  of  the  great  agricultural  sections  have  reached  the  critical  crop  period  of  the 
year.  Conditions  will  change  from  day  to  day  and  the  weather  will  have  much  to  do  in 
determining  whether  crops  will  be  good,  fair  or  indifferent.  Farmers  are  eager  to  buy 
motor  vehicles,  especially  trucks,  but  they  are  still  heavily  in  debt  and  the  surplus  they 
will  have  available  for  that  purpose  will  be  governed  by  the  size  of  their  harvest.  Gener- 
ally speaking,  the  prevailing  prices  for  agricultural  products  are  fairly  satisfactory-  and 
there  are  no  present  indications  of  sharp  declines. 

Crop  conditions  are  "spotty."  Some  sections  have  had  floods  and  too  much  rain  and 
others  not  enough.  The  Department  of  Agriculture  predicts  a  wheat  crop  of  8.55,000,- 
000  bushels,  which  will  bring  at  least  $1  a  bushel  and  probably  a  few  cents  more  than 
that.  Market  prices  will  be  governed  somewhat  by  foreign  demand,  and  in  most 
wheat  growing  countries  except  Russia,  particularly  in  Argentina,  prospects  are 
good  for  more  than  an  average  crop.    Corn  in  many  districts  is  backward. 

With  demand  keener  and  prices  higher  than  for  a  long  time,  the  outlook  for  a  large 
cotton  crop  is  not  particularly  encouraging.  It  has  been  delayed  by  bad  weather  and 
floods  have  forced  the  abandonment  of  large  acreages.  The  boll  weevil  also  is  working 
serious  damage.    Some  of  the  other  Southern  crops,  such  as  Georgia  peaches,  are  short. 

The  most  menacing  cloud  on  the  industrial  horizon  is  the  coal  strike.  There  are  no 
signs  of  a  settlement  in  the  near  future,  however.  While  Detroit  has  a  three  months' 
supply,  the  strike  has  begun  to  slow  up  the  iron  and  steel  industry. 

Railroad  workers  whose  wages  have  been  ordered  reduced  by  the  Railroad  Labor 
Board  are  threatening  a  walkout,  and  a  strike  ballot  is  being  taken,  but  this  move  is 
not  taken  seriously  by  the  carriers.  The  unions  involved  are  not  strong,  financially 
or  otherwise,  and  their  leadership  is  inexperienced.  It  is  significant  that  the  "Big 
Four"  brotherhoods  are  holding  aloof. 

Industry  generally  has  made  long  strides  forward  in  the  last  month,  continuing  the 
improvement  so  pronounced  in  May.  While  almost  all  lines  are  recovering  from  the 
depression,  as  reserve  stocks  are  exhausted  and  necessity  demands  new  supplies,  the 
greatest  activity  is  manifested  by  iron  and  steel,  building  construction  and  automobiles. 

Textiles  are  gaining  steadily,  although  not  sensationally.  Labor  troubles  have  delayed 
operations  in  New  England,  but  they  are  being  settled.  Shoe  factories  there  are  increas- 
ing production,  while  those  in  the  Middle  West  have  been  working  steadily,  practically  at 
capacity.  Wool  is  bringing  higher  prices  and  the  huge  reserve  stocks  built  up  during  the 
depression  have  been  practically  absorbed.  Cotton  mills  in  the  South  have  been  operat- 
ing steadily  at  high  speed  for  several  months  and  those  in  New  England  are  coming  back. 

There  is  a  tendency  in  several  industries,  including  the  automotive,  to  increase  wages 
as  the  supply  of  idle  men  has  become  exhausted.  Commodity  prices  are  tending  higher, 
and  this  naturally  is  raising  production  costs.  The  logical  consequence  will  be  higher 
prices  at  retail.  This  will  be  dangerous  because  it  will  indicate  a  secondary  period  of 
inflation  and  may  bring  on  another  "buyers'  strike."  It  should  not  be  forgotten  that  most 
people  already  have  taken  care  of  their  immediate  needs  and  can  stay  out  of  the  market 
for  some  time  if  they  think  prices  are  mounting  too  high. 

While  there  is  nothing  in  particular  to  indicate  a  slowing  up  in  the  recovery  of  trade 
and  industry,  automotive  manufacturers  and  dealers  will  be  wise  if  they  proceed  cau- 
tiously for  the  next  few  months.  This  is  no  time  to  pile  up  surplus  stocks  of  cars,  to 
accumulate  excessive  inventories,  indulge  in  unnecessary'  plant  expansion,  spend 
money  recklessly  or  exhaust  credit  facilities. 

The  industry  is  doing  extraordinarily  well  and  this  will  be  a  year  of  fair  profits  if 
reasonable  account  is  taken  of  the  factors  of  safety. 
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Month's  Shipments 
Keep  at  High  Level 

Prove  Trifle  Better  Than  in  May 

— Output  This  Year  Passes 

1,000,000  Mark 

By   JAMES   DALTON 

NEW  YORK,  June  27.— With  the 
approach  of  midsummer  the  automo- 
tive industry  is  watchfully  waiting  to 
determine  what  effect  the  national  va- 
cation season  will  have  upon  the  sale 
of  motor  vehicles.  Practically  every 
year  since  the  industry  reached  any- 
thing like  its  present  proportions,  ex- 
cept in  1921,  the  third  quarter  has 
brought  a  seasonal  decline  in  business. 

Conditions  last  year  are  considered 
abnormal.  July  and  August  were  the 
best  months,  with  production  records, 
respectively,  of  176,336  and  180,781. 
September  showed  158,314. 

Anything  in  the  nature  of  a  serious 
slump  in  the  third  quarter  this  year  is 
highly  improbable,  but  it  would  not 
be  surprising  if  production  and  sales 
drop  below  200,000  and  approach  the 
level  of  the  best  months  of  last  year. 

Production  for  1922  already  has 
passed  the  1,000,000  mark.  The  first 
five  months  showed  a  total  of  869,000 
cars  and  trucks,  and  June  will  ap- 
proximate at  least  200,000.  It  had 
been  expected  generally  that  June 
would  show  a  considerable  falling  off 
from  the  May  figures,  but  shipments 
for  the  first  half  of  the  month  were 
fully  as  good  if  not  a  trifle  better. 

Smaller  Makers  Share  in  Gain 

The  practically  complete  total  for 
May  was  256,302,  once  again  exceed- 
ing the  preliminary  estimates  by  sev- 
eral thousand.  This  demonstrates  that 
not  only  the  big  companies  but  the  lit- 
tle ones  as  well  are  sharing  in  the 
phenomenal  business.  The  belated 
reports  have  come  from  the  small  pro- 
ducers, and  almost  without  exception 
they  have  exceeded  the  estimate'^-. 

Sales  in  July  are  likely  to  depend 
to  a  considerable  degree  upon  the  size 
of  the  harvests.  This  is  the  critical 
period  in  the  agricultural  sections  and 
the  weather  in  the  next  few  days  will 
have  a  great  deal  to  do  in  determining 
how  much  surplus  cash  the  farmer 
will  have  with  which  to  buy  the  motor 
vehicles  he  needs  and  wants. 

Dealers  for  companies  which  are 
far  behind  in  deliveries  now  are  hav- 
ing considerable  trouble  with  cancel- 
lations from  persons  who  want  a  mo- 
tor car,  but  who  will  buy  their  second 
or  third  choice  rather  than  go  with- 
out an  automobile  in  the  best  touring 
season  of  the  year. 
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Business  in  Brief 

NEW  YORK,  June  26— Addi- 
tional improvement  has  been  re- 
ported in  the  past  week  in  indus- 
try, trade  and  crops.  The  general 
betterment  in  June  was  more 
marked  than  in  May  and  conditions 
generally  are  the  best  in  two  years. 
Best  trade  reports  come  from  the 
West,  with  mail  order  houses  mak- 
ing good  showings. 

Crops  have  held  their  own  in  the 
West  and  there  has  been  a  slight 
improvement  in  the  South  which, 
coupled  with  higher  cotton  prices, 
has  tended  towards  optimism. 

The  trend  in  industry  still  is 
toward  expansion  in  spite  of  the 
coal  strike  and  threats  of  a  rail 
strike.  Strange  apathy  is  mani- 
fested by  the  public  in  both  these 
labor  difficulties. 

The  railroads  are  getting  more 
business  than  at  any  time  since  the 
coal  strike  began,  and  loadings 
have  reached  the  peak  of  the  year 
notwithstanding  the  fact  that  there 
are  180,000  idle  coal  cars. 

Price  strength  is  still  notable  in 
the  textile  industries.  Cotton  goods 
are  stronger  and  wools  have  held 
their  recent  gains.  The  shoe  and 
leather  trades  are  more  cheerful. 

Increasing  cost  in  fuel  is  credited 
with  the  strength  of  steel  prices, 
although  conservative  mills  are  at- 
tempting to  hold  prices  down.  Ad- 
ditional car  buying  has  been  a  fea- 
ture of  the  week  and  automobile 
manufacturers  are  offering  pre- 
miums for  sheets. 

Continued  activity  in  building  is 
keeping  all  related  lines  moving  at 
top  speed. 

Stocks  are  advancing,  bonds  are 
active  and  firmer,  exchange  is  ir- 
regular and  money  is  relaxing. 

Bank  clearings  for  the  week  end- 
ing June  22  aggregated  $7,381,787,- 
000,  a  gain  of  6.6  per  cent  over  the 
previous  week  and  of  19.7  per  cent 
over  the  same  week  last  year. 


No  Let  Up  Expected 
in  Wisconsin  Plants 


Car  Makers  Believe  Factories  Will 

Continue  at  Capacity  Rest 

of  Year 


The  parts  branch  of  the  industry 
still  is  operating  practically  at  capac- 
ity and  many  factories  are  working 
day  and  night  shifts.  The  commit- 
ments given  them  do  not  run  far  into 
the  future,  but  they  already  have 
booked  a  substantial  volume  of  busi- 
ness for  July.  The  industry  as  a  whole 
continues  to  proceed  cautiously. 

Tire  production  is  reaching  new 
levels  and  nearly  all  factories  are 
working  at  capacity.  There  has  been 
a  very  large  increase  this  year  in  the 
sale  of  oversize  pneumatics  for  motor 
buses  which  are  rapidly  increasing  in 
number  in  all  parts  of  the  country. 
Building  bus  and  rail  car  chassis  has 
brought  substantial  profits  to  several 
truck  makers. 


MILWAUKEE,  June  26— Practically 
all  shaps  in  Milwaukee  engaged  in 
the  manufacture  of  automotive  parts  and 
equipment  are  busy  at  full  capacity,  with 
some  working  night  shifts  to  make  de- 
liveries according  to  contract  specifica- 
tions. While  there  has  not  been  so 
marked  an  increase  in  demand  for  parts 
in  the  last  two  to  three  weeks  as  in 
March,  April,  May  and  the  early  part 
of  June,  nevertheless  operations  are  keep- 
ing at  or  above  the  previous  level. 

There  is  a  much  more  settled  feeling 
in  the  industry,  due  to  the  greater  de- 
finity  of  orders  and  the  less  hectic  rush 
for  materials  and  parts  now  that  needs 
are  better  known  and  advance  specifica- 
tions more  clearly  defined. 

Four  Months'  Capacity  Sure 

Passenger  car  manufacturers  in  Mil- 
waukee, Racine,  Kenosha,  Hartford  and 
other  Wisconsin  points  are  now  oper- 
ating at  the  greatest  capacity  reached 
since  pre-war  days,  and  orders  from  dis- 
tributors everywhere  are  such  that  ca- 
pacity will  be  required  at  least  four 
months  ahead.  From  then  on,  it  is  con- 
fidently believed,  no  difficulty  will  be  en- 
countered in  getting  business  to  keep 
plants  in  full  operation  to  the  close  of  the 
year. 

In  the  last  thirty  days  a  gain  of  5.1 
per  cent  in  number  of  employees  at  work 
in  automotive  industries  in  Milwaukee  is 
shown  by  official  joint  state  and  Federal 
bureau  figures. 

"Business  and  Financial  Comment," 
the  monthly  summary  of  local  conditions 
issued  by  the  First  Wisconsin  National, 
Milwaukee's  largest  bank,  has  this  to  say 
of  the  automotive  situation: 

Business  in  automobiles,  parts,  accessories 
and  tires  has  been  increasingly  active.  It  is 
about  time  for  the  seasonal  falling  off  in 
automobile  sales  and  the  trade  is  wondering 
whether  to  expect  as  lively  business  in  the 
fall  as  last  spring.  Probably  part  of  the 
sales  made  this  spring  would,  under  normal 
conditions,  have  been  made  last  year.  Auto- 
mobile sales  follow  the  fluctuations  of 
business,  so  that  the  volume  of  business  to 
be  expected  in  the  latter  half  of  1922  will 
depend  upon  how  much  improvement  general 
business  makes.  Should  farm  crops  turn 
out  well  and  farm  prices  be  well  maintained, 
a  good  automobile  business  among  the  farm 
population  will  result. 

Local  Trade  Active 

The  past  week  showed  an  increase  in 
demand  in  Milwaukee  for  passenger  cars 
over  the  previous  fortnight,  which  in 
some  respects  was  less  active  than  the 
first  week  of  June  or  the  average  week 
in  May.  The  dip  in  the  sales  curve  was 
not  sharp,  however,  amounting  to  only  a 
slight  slackening.  This  did  not  disturb 
dealers  to  any  extent,  and  the  revival, 
(Continued  on  page  1452) 
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Harroun,  Loiif^  Idle, 
Now  in  Receivership 

Guaranty  Trust,  Named  l)y  Court, 
Probably  Will  Sell  Com- 
pany's Assets 

DETROIT,  June  26— Harroun  Motors 
Corp.  has  been  placed  in  receivership  by 
Judge  Tuttle  in  Federal  Court,  the  Guar- 
anty Trust  Co.  being  appointed  to  act 
pending  further  action  on  claims  by 
creditors.  An  immediate  appraisal  of  the 
plant  and  inventory  will  be  made  by  the 
receiver  to  determine  the  assets,  which 
are  said  to  be  less  than  half  the  liabili- 
ties. 

William  C.  Butler,  vice-president  and 
secretary  of  the  trust  company,  said  that 
inasmuch  as  the  plant  has  been  idle  for 
almost  four  years  no  attempt  would  be 
made  by  the  receiver  to  operate  it.  The 
steps  taken,  he  said,  are  merely  to  con- 
serve the  assets  in  the  interest  of  credit- 
ors and  stockholders.  Indications  are 
that  these  would  be  sold  as  soon  as 
necessary  preliminary  work  was  con- 
cluded. 

Nominal  assets  of  the  company  are 
given  as  about  $1,000,000  and  the  liabili- 
ties about  $2,000,000.  Buildings  are 
valued  at  approximately  $500,000  and 
material  and  equipment,  consisting  of 
automotive  equipment  and  parts,  $350,- 
000.  There  is  also  a  considerable  stock 
of  government  owned  property  used  in 
the  making  of  ordnance  during  the  war 
which  will  be  removed. 

Finances  Held  Company  Back 

When  first  organized,  the  company 
made  the  Harroun  car,  which  was  dis- 
continued to  make  ordnance  when  the  war 
began.  Owing  tQ  lack  of  finances  the 
company  was  unable  to  re-enter  the  auto- 
mobile manufacturing  field  following  the 
armistice,  though  efforts  .  were  made 
constantly  by  President  John  Guy 
Monaghan  to  enlist  new  support. 
Monaghan's  efforts  in  this  direction  ter- 
minated  just   prior   to   the   receivership. 

The  plant  has  been  looked  over  a  num- 
ber of  times  during  the  present  year  by 
companies  which  were  planning  to  ex- 
pand or  were  planning  to  locate  factories 
in  the  Detroit  district.  Negotiations  were 
entered  into  several  times  by  interested 
parties,  but  were  abandoned  because  of 
inability  to  agree  on  terms. 

The  company  was,  organized  by  Ray 
Harroun,  racing  driver,  who  served  as 
first  president.  In  the  brief  period  be- 
tween the  time  it  was  formed  and  the 
outbreak  of  the  war,  the  company  built 
a  limited  number  of  cars,  but  was  ham- 
pered because  of  lack  of  capital. 
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FILMS  CLUTCH  ADJUSTMENT 

CHICAGO,  June  26 — A  motion  picture 
showing  how  a  clutch  adjustment  should 
be  made  and  detailing  the  operations  of 
removing,  overhauling  and  setting  up  a 
clutch,  has  been  prepared  by  the  Borg 
&   Beck    Co.   of   Chicago.      This   film    is 


When  Sales  Are  Halted  in  One  Section  Shipments 

Should  Be  Diverted 

By  O.  C.  HUTCHINSON, 

General  Sales  Manager  of  the  Hupp  Motor  Car  Corp. 

DETROIT,  June  24. 

WITH  the  exception  of  four  or  five  spot.s  in  the  United  States,  business 
continues  to  be  very  steady  and  it  is  unlikely  thai  there  will  be  any 
dip  in  sales  until  late  in  the  summer.  As  a  general  territorj-  the  South  has 
not  produced  business  as  strongly  as  have  other  sections  of  the  country  and 
with  warmer  weather  now  setting  in  business  there  will  decrease.  Other 
sections  of  the  country  are  good,  many  being  sold  far  ahead  of  their  ship- 
ping specifications. 

There  is  room  for  much  dealer  development  work  in  the  South,  owing  to 
the  mortality  which  swept  many  from  business  during  the  recent  depression 
period.  Small  town  dealers  in  that  section  were  particularly  hard  hit,  the 
large  part  of  the  business  now  being  done  in  that  section  being  in  the  larger 
cities.  In  other  parts  of  the  country  the  dealer  situation  is  good,  but  there 
is  a  steady  demand  by  dealers  for  franchises  with  companies  producing  stand- 
ard makes. 

Any  overstocking  of  dealers  with  cars  should  be  carefully  avoided  by  the 
industry,  and  this  should  not  be  difficult  with  companies  having  national  dis- 
tribution. Where  demand  is  temporarily  halted  in  one  section,  the  factory 
sales  department  should  divert  shipments  from  that  section  to  others  where 
business  is  better.  This  will  not  only  keep  dealers  from  being  compelled 
to  seek  business  on  a  disadvantageous  basis,  but  A'ill  give  poor  sections  a 
chance  to  recover  their  stride  normally  without  getting  several  months  ahead 
of  true  demand. 

Cl(|sed  car  business  at  present  is  far  ahead  of  factory  production,  a  con- 
dition which  was  bound  to  assert  itself  as  soon  as  owners  became  convinced 
of  the  superior  comfort  and  convenience  of  the  closed  vehicles.  I  am  con- 
fident that  the  industry  is  approaching  the  point  where  closed  cars  will  total 
85  per  cent  of  all  city  sales,  and  that  the  open  models  will  find  practically 
all  of  their  market  in  the  smaller  towns  and  country  districts. 

It  is  impossible  now  for  factories  to  meet  the  closed  car  business  devel- 
oped and  it  will  be  several  years  before  production  can  be  brought  up  to  the 
required  point.  Up  to  this  year  there  has  not  been  a  sufficient  volume  of 
closed  car  business  to  make  it  especially  desirable  from  the  factory  viewpoint, 
owing  to  the  greater  care  required  in  the  handling,  but  now  it  is  coming 
through  in  quantities  which  make  it  very  satisfactory. 

There  will  be  no  revision  in  prices  by  the  larger  manufacturers  this  fall, 
and  this  stability,  with  the  good  business  prospects  for  1923,  will  induce  dealers 
to  buy  cars  for  the  spring  trade  much  more  liberally  this  winter  than  for  several 
years  past.  The  buying  of  the  present  year  has  disposed  of  the  used  car  as 
a  problem  and  dealers  generally  are  in  a  better  financial  position  than  they 
have  been  since  before  the  war. 


available  for  exhibitions  at  trade  asso- 
ciation meetings,  dealer  conventions  and 
service  conferences. 

The  idea  was  conceived  by  William 
Mack,  sales  manager,  who  believes  that 
many  owners  and  service  station  man- 
agers consider  the  clutch  somewhat  of 
a  mystery  because  it  is  entirely  hidden 
from  view. 


New  Metropolitan  Agent 
for  Maxwell  and  Chalmers 

NEW  YORK.  June  26— The  Colt-Stew- 
art Co.  has  been  formed  here  to  take  over 
on  July  1  the  business  of  the  Maxwell- 
Chalmers  Distributing  Corp.,  which  han- 
dles the  Metropolitan  distribution  of  the 
Maxwell  and  Chalmers  lines. 

The  principals  in  the  new  company  are 
W.  L.  Colt,  eastern  division  manager  for 
the  Willys-Overland  Co.  and  former 
member  of  the  Colt-Stratton  Co.,  Dodge 
Brothers  dealer  in  this  city,  and  W.  D. 
Stewart,  New  York  branch  manager  of 
the  Willys-Overland  Co. 


Newly  Formed  Atlas  Axle 
Takes  Over  Two  Companies 

WILMINGTON,  DEL.,  June  2t>- -The 
Atlas  Axle  Co.  has  been  organized  to 
take  over  the  American  Machine  Co.  of 
Newark,  Delaware,  and  the  Lobdell  Car 
Wheel  Co.  of  Wilmington.  It  has  a  capi- 
tal of  $500,000  in  common  stock,  but  none 
of  the  stock  is  a\ailable  for  sale. 

Officers  of  the  Atlas  Ax\e  Co.  are: 
President  and  general  manager,  Joseph 
Stuart;  vice-president  and  sales  man- 
ager, Richard  .\.  Whittingham;  secretary 
and  treasurer,  H.  Lobdell  Seaman.  The 
directorate  is  composed  of  the  officers 
with  J.  Bayard  Heam,  Richard  .\.  and 
George  H.  Whittingham.  and  Charles  R. 
Durling. 

For  the  present,  production  will  be 
confined  to  the  various  models  of  the  spe- 
cial motor  bus  rear  axle  designated  as 
the  L  C  series.  This  design  incorporates 
a  one-piece  cast  housing  of  box  girder 
section  offset  from  the  wheel  spindles, 
and  thus  providing  a  very  low  spring 
mounting. 
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Double  Duraiit  Stock 
to  Permit  Exchange 


Under    Plan     Divisional     Share- 
holders May  Get  Securities 
of  Parent  Company 


NEW  YORK,  June  27 — Stockholders 
of  Durant  Motors,  Inc.,  decided  at  a  spe- 
cial meeting  here  to-day  to  increase  the 
capital  stock  from  1,000,000  to  2,000,000 
shares  and  thus  provide  for  an  exchange 
of  stock  of  the  several  divisional  corpo- 
rations for  the  securities  of  the  parent 
company.  This  exchange  can  be  made 
at  the  option  of  the  stockholders  at  any 
time  between  Aug.  1,  1924,  and  Aug.  1, 
1926.  The  plan  is  designed  to  facili- 
tate the  acquisition  by  the  corporation 
of  large  interests  in  its  allied  companies. 
For  this  purpose  approximately  500,000 
shares  will  be  required.  The  balance  of 
the  stock  will  be  available  for  such  use 
as  the  directors  may  determine  to  be 
for  the  best  interests  of  the  corpora- 
tion. 

Sarver  on  Directorate 

The  stockholders  decided  also  to  in- 
crease the  directorate  from  five  to  nine 
members.  From  the  standpoint  of  the 
industry,  the  most  interesting  addition 
to  the  board  was  A.  H.  Sarver,  who  was 
president  of  the  Scripps-Booth  Corp.,  a 
subsidiary  of  the  General  Motors  Corp. 
until  it  was  liquidated  recently.  He  is 
a  widely  known  figure  in  the  automotive 
field.  The  directors  in  addition  to  Sarver 
and  W.  C.  Durant  are: 

T.  W.  Warner,  Carroll  Downes,  who 
now  is  president  of  the  Durant  Motor 
Car  Co.  of  Michigan;  W.  W.  Murphy,  who 
has  been  Durant's  assistant  since  Gen- 
eral Motors  days;  C.  F.  Daley,  H.  W. 
Alger,  who  is  vice-president  of  the  Michi- 
gan company;  W.  R.  Willett,  who  is  at 
the  head  of  the  Durant  Motor  Car  Co.  of 
Indiana,  and  F.  W.  Hohensee,  chief  en- 
gineer. 

After  their  selection  the  directors  or- 
ganized by  electing  the  following  officers: 
President,  Durant;  vice-presidents,  War- 
ner and  Downes;  treasurer,  Murphy,  and 
secretary,  H.  F.  Herbermann. 

The  Durant  Motor  Car  Co.  of  New  Jer- 
sey, which  will  have  charge  of  the  pro- 
duction of  the  Star  in  the  recently  ac- 
quired plant  of  the  Willys  Corp.  at  Eliza- 
beth, now  is  being  incorporated  with  a 
capital  of  $10,000,000.  The  stock  will 
have  a  par  value  of  $10  with  the  conver- 
sion privilege.  It  will  be  headed  by 
Hohensee  as  president,  but  the  other  of- 
ficers have  not  been  determined. 

A  large  force  of  men  now  is  at  work 
in  the  Elizabeth  factory,  getting  it  ready 
for  production  at  the  earliest  possible 
moment. 


PENN  AND  BELMONT  MERGED 

LEWISTOWN,  PA.,  June  26— Hilton 
W.  Soffeld,  president  of  the  Penn  Motors 
Corp.  of  Philadelphia,  announces  the 
consolidation    of    the    Penn    Motors    Co. 


RAIL  CAR  EQUIPMENT 
LOWERS  COST  $14,000 

NEW  YORK,  June  26— Substitu- 
tion of  motor  rail  car  equipment 
for  its  steam  locomotive  and 
coaches  will  save  the  Union  Trans- 
portation Co.  of  New  Jersey  nearly 
$14,000  a  year. 

The  new  equipment  will  be  used 
on  the  line  from  Hightstown,  N.  J., 
where  it  connects  with  the  Amboy 
division  of  the  Pennsylvania  Rail- 
road, to  Pemberton,  the  southern 
terminus,  where  connection  is  made 
with  the  main  line  of  the  Pennsyl- 
vania Railroad. 


and  the  Belmont  Motor  Co.  The  plant 
of  the  former  company  at  Riverton, 
N.  J.,  burned  in  June,  1921,  and  since 
then  the  concern  has  been  without  a  lo- 
cation. The  Belmont  company  has  a 
large  plant,  the  former  North  American 
Tannery  remodeled.  In  addition  to  Penn 
motor  trucks,  the  company  will  manu- 
facture the  Corey  motor-driven  cultiva- 
tor, assemble   metal  windows,   etc. 


Midwest  Engine  Reports 

Steady  Gain  at  Plants 

INDIANAPOLIS,  JUNE  26.— Re- 
ceivers for  the  Midwest  Engine  Co.  re- 
port that  operations  in  the  plants  here 
and  at  Anderson  have  shown  a  steady 
increase.  The  Anderson  plant  has  re- 
turned a  substantial  profit  in  the  last 
five  or  six  weeks.  Progress  is  being 
made  in  the  introduction  of  the  heavy 
duty  engine  manufactured  in  the  Indian- 
apolis factory. 

The  reorganization  plan  under  which 
the  assets  will  be  transferred  to  the  new 
Midwest  Engine  Corp.  will  be  cleaned  up 
within  two  months.  The  reorganization 
committee  consists  of  Lewis  E.  Pierson 
of  New  York,  chairman;  Charles  F.  Hills, 
Boston;  C.  Lasmann,  Cincinnati;  Elmer 
W.  Stout  and  Homer  McKee,  Indian- 
aoplis.  The  preferred  stockholders  com- 
mittee consists  of  Thomas  Taggart,  Leo 
M.  Rappaport  and  William  N.  Mooney  of 
Indianapolis.  The  Midwest  Engine 
Corp.  is  to  have  an  authorized  issue  of 
$5,000,000  preferred  stock  and  125,000 
shares  of  common  stock  of  no  par  value. 


FORM  GOOD  ROADS  BODY 

NEWARK,  N.  J.,  June  26— The  Good 
Roads  Association  of  New  Jersey  has 
been  organized  to  stimulate  interest  in 
the  $40,000,000  highway  bond  issue, 
which  will  come  up  for  a  referendum 
.'ote  at  the  November  election.  The  or- 
ganization, which  is  incorporated,  is  com- 
posed of  men  prominently  identified  with 
other  civic  organizations  throughout  the 
state,  including  the  state  grange.  Harry 
Meixell,  secretary  of  the  Motor  Vehicle 
Conference  committee,  ha3  been  made 
secretary.  The  organization  is  non-polit- 
ical in  character. 


Women  Told  of  Ways 
to  Make  Roads  Safe 


How  Highways  Benefit  the  Home 
Also  Discussed  Before  Con- 
vention of  Clubs 

CHAUTAUQUA,  N.  Y.,  June  27— 
"Highways  Benefit  the  Home"  and 
"Highway  Accidents  Are  Preventable" 
were  the  themes  developed  by  Pyke 
Johnson  and  John  C.  Long  of  the  Na- 
tional Automobile  Chamber  of  Commerce, 
speaking  before  the  biennial  convention 
of  the  General  Federation  of  Women's 
Clubs  in  session  here. 

Fresh  food  is  made  available  for  the 
city  children,  better  schools  and  wider 
social  opportunities  are  provided  for  the 
country  boys  and  girls,  as  a  result  of 
improved  highways  and  motor  transpor- 
tation, Johnson  pointed  out. 

Guarding  of  danger  points,  prosecution 
of  the  careless  driver,  ample  playgrounds 
and  education  in  the  schools  will  elimi- 
nate accidents.  Long  indicated. 

"If  every  woman  in  America  would 
enroll  for  the  degree  of  Doctor  of  Safety, 
the  accident  question  would  soon  be 
solved,"  said  Long.  "Twenty-eight  cities 
reduced  their  motor  fatalities  last  year. 
Massachusetts  cut  down  the  number  of 
traffic  injuries  50  per  cent.  The  four 
main  symptoms  and  their  remedies  are 
these: 

Remedies   Suggested 

1.  Danger  spots,  such  as  curves,  blind 
corners,  busy  intersections.  Sufficient  guard- 
ing by  patrolmen  or  by  signs  is  an  imme- 
diate remedy,  with  improvement  of  the 
physical  design  of  the  danger  spot  as  an 
ideal  remedy.  That  is,  a  sharp  curve  may  be 
protected,  but  it  should  ultimately  be  elim- 
inated. 

2.  Prosecuting  the  careless  driver — Citi- 
zens Complaint  Bureaus,  like  those  in  De- 
troit and  Syracuse,  are  needed  to  facilitate 
complaint  against  and  prosecution  of  the 
reckless  minority  who  are  making  the  entire 
community  pay  the  price  of  their  heedless- 
ness. 

3.  Playgrounds  —  The  school  department 
should  be  consulted  as  to  whether  there  is 
enough  play  space  and  whether  there  are 
enough  play  instructors  to  justify  telling  the 
children  not  to  play  in  the  streets.  Pending 
the  building  of  more  playgrounds,  if  needed, 
certain  streets  should  be  roped,  off  as  play 
areas. 

4.  Education  in  the  schools — Children  are 
naturally  irresponsible,  but  through  traffic 
games,  playlets  and  other  instruction  they 
can  be  trained  habitually  to  conduct  them- 
selves properly  in  traffic. 


WILLS  DENIES  FORD  RUMOR 

DETROIT,  June  26 — Emphatic  denial 
is  made  by  C.  H.  Wills  that  Henry  Ford 
proposes  to  purchase  the  plant  of  C.  H. 
Wills  &  Co.  at  Marysville.  He  declared 
the  rumor  was  based  upon  a  visit  made 
to  the  plant  by  Henry  and  Edsel  Ford. 
This  visit  was  due,  Wills  declared,  sim- 
ply to  the  fact  that  friendship  formed 
when  he  was  in  charge  of  production  for 
Ford  was  being  continued. 


June  29,  1922 

Parts  Demand  Keeps 
Plants  at  Capacity 

June  Will  Equal  May,  Wliich  Was 

27  Per  Cent  Better  Than 

Preceding  Month 

NEW  YORK,  June  26— Business  in  the 
entire  parts  and  accessory  field  now  is 
so  good  that  filling  orders  has  become 
much  more  difficult  than  getting  them. 
Most  plants  are  operating  at  capacity, 
and  many  of  them  are  working  both  day 
and  night  shifts. 

The  volume  of  business  done  by  mem- 
bers of  the  Motor  and  Accessory  Manu- 
facturers Association  in  May  approxi- 
mated $43,700,000.  This  was  an  increase 
of  about  $10,000,000  over  April,  or  30 
per  cent.  It  showed  a  gain  of  $26,000,- 
000  over  January  when  the  total  was 
$17,320,000.  The  biggest  total  for  any 
month  in  1921  was  in  May  with  $26,780,- 
000,  and  the  percentage  of  gain  in  May, 
1922,  was  the  largest  since  the  close  of 
March,  1921. 

June  Probably  Will  Exceed  May 

Indications  are  that  the  total  for  June 
will  be  fully  as  large  as  for  May  and 
probably  larger.  Commitments  placed  by 
passenger  car  and  truck  manufacturers 
for  July  are  fully  as  heavy  as  they  have 
been  for  any  month  since  production  ap- 
proached present  record  proportions. 

Numerous  companies  in  the  parts  field 
have  commitments  running  through  Sep- 
tember. Manufacturers  expect  something 
of  a  seasonal  falling  off  in  motor  vehicle 
sales,  but  they  are  convinced  that  there 
will  be  no  serious  slump  in  the  volume 
of  their  business  before  the  last  quarter 
of  the  year,  and  they  do  not  look  for  the 
usual  sharp  drop  at  that  time. 

Credit  conditions  are  highly  satisfac- 
tory. Most  vehicle  manufacturers  are 
discounting  their  bills,  and  the  total  of 
past  due  accounts  has  become  practically 
negligible.  Notes  outstanding  are  being 
whittled  down  steadily. 

Altogether  the  parts  branch  of  the  in- 
dustry is  highly  enthusiastic  over  the 
volume  of  business  thus  far  and  the 
prospects  for  the  remainder  of  the  year. 
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Export  Views  Exchanged 
by  Managers  at  Luncheon 

NEW  YORK,  June  29— Export  man- 
agers for  automotive  companies  are  hold- 
ing here  to-day  the  first  of  a  series  of 
monthly  informal  luncheons  at  which 
business  in  the  foreign  fields  will  be  dis- 
cussed. The  meetings  are  being  held 
under  the  auspices  of  the  export  depart- 
ments of  the  National  Automobile  Cham- 
ber of  Commerce  and  the  Motor  and  Ac- 
cessory Manufacturers  Association.  There 
will  be  no  formal  speaking,  but  anyone 
who  has  fresh  information  about  export 
conditions  will  be  expected  to  share  it 
with  the  others. 

The  next  meeting  of  the  directors  of 
the  N.  A.  C.  C.  will  be  held  at  Buffalo, 
July  12.  It  is  the  custom  of  the  direc- 
tors to  hold  one  meeting  each  year  in  Buf- 


TABLE  SHOWING  SALES  OF  M.  A.  M.  A.  MEMBERS 
FOR  1921  AND  FIVE  MONTHS  IN  1922 

NEW  YORK,  June  26— The  following  table  shows  the  sales  by  members  of  the 
Motor  and  Accessory  Manufacturers  Association,  the  total  of  past  due  accounts  and 
the  total  of  notes  held,  for  all  the  months  of  1921  and   first  five  months  of  1922. 

Total  r»erCent      Total  Past       Percent      Total  Notes       Percent 

■■921  Sales  Change  Due  Change       Outstanding       Change 

January      $6,264,587             $8,099,727            $4,359,871 

February     10,408,962  66.15  Inc.  6,717,165  17.07  Dec.  6,063,118  39.08  Inc. 

March     20,120,386  93.30  Inc.  5,603,992  16.57  Dec.  1,069,877  16.38  Dec. 

April      26,746,580  32.93  Inc.  5.352,271  4.49  Dec.  5.371.036  5.94  Inc 

May     26,781,350  .13  Inc.  4,505,176  15.64  Dec.  4.460.355  16.77  Dec. 

June      22,703,414  15.19  Dec.  4,720,973  4.79  Inc.  4,012.670  10.37  Dec. 

July     23,096,214  1.68  Inc.  5,242,046  10.79lnc.  3,690,154  7.90  Dec. 

August     23,397,640  1.31  Inc.  4,348,790  17.06  Dec.  3,494.510  5.30  Dec. 

September     ...   23,141,891  1.09  Inc.  4,358,545  .22  Inc.  3. 577, SCO  5.24  Inc. 

October     22,053.327  4.70  Dec.  4.512,680  3.54  Inc  3.463.500  5  82  Dec. 

November   18,998,490  13.85  Dec.  4,352,000  3.56  Dec.  3.661,900  5.73  Inc. 

December     .  .  .    14,349,750  24.47  Dec.  4,220,450  3.02  Dec.  3.384,250  7.58  Dec. 
1922 

January     17,320,000  20.61  Inc.  4,450,000  5.45  Inc.  3,146,000  7  02  Dec. 

February     22,720,000  31.17  Inc.  4,070.000  8.5/  Dec.  3,483.000  10.74lnc. 

March     28,670,000  26.14  Inc.  2,890,000  28.86  Dec.  2,657,000  23.69  Dec. 

April    33,830,000  18.07  Inc.  3.000,000  2.00  Inc.  2,500,000  1.5     Dec. 

May   43,700,000  28.06  Inc.  2,900,000  2.75  Dec.  2,450.000  6.5    Dec. 


falo,  the  home  of  Colonel  Charles  Clifton, 
president  of  the  organization,  and  an- 
other in  Detroit,  the  center  of  the  in- 
dustry. 


Old  Associates  Surround 
Miniger  in  New  Auto-Lite 

TOLEDO,  June  26— C.  0.  Miniger,  who 
has  acquired  all  the  property  and  assets 
of  the  Electric  Auto-Lite  Corp.,  has  sur- 
rounded himself  with  men  who  have 
worked  with  him  for  years  in  developing 
the  business.  The  new  Electric  Auto-Lite 
Co.,  incorporated  in  Ohio,  will  have  the 
following  officers:  President,  C.  0.  Min- 
iger; vice-president,  D.  H.  Kelly  and 
A.  E.  Buchenberg;  secretary,  F.  H.  Land- 
wehr,  and  treasurer,  J.  H.  Householder. 

It  is  stated  that  the  plants  at  To- 
ledo, Fostoria  and  Poughkeepsie  will 
continue  with  practically  the  same  lines 
of  business  as  heretofore.  Production 
now  is  at  the  rate  of  between  500,000  and 
600,000  complete  units  a  year. 

An  issue  of  $3,000,000  of  IVz  per  cent 
first  mortgage  sinking  fund  gold  bonds 
of  the  Electric  Auto-Lite  Co.  due  July 
1,  1932,  has  been  issued  through  a  syndi- 
cate. The  bonds  are  to  finance  the  pur- 
chase of  the  property  by  Miniger.  Tan- 
gible assets  are  said  to  be  $7,940,000  of 
which  approximately  $3,590,000  consti- 
tutes current  assets.  A  sinking  fund  of 
$25,000  a  month  plus  one-half  the  annual 
net  earnings  is  to  be  used  to  redeem 
at  105  in  the  first  three  years,  107% 
during  the  next  four  years  and  105 
thereafter. 


NEW  MARTIN-PARRY   PLANT 

YORK,  PA.,  June  28— The  Martin- 
Parry.  Corp.  announces  that  it  will  dupli- 
cate in  Los  Angeles  an  assembling  and 
service  plant  recently  opened  in  a  new 
building  in  San  Francisco.  Assembling 
and  service  plants  also  have  been  opened 
in  Omaha,  Denver  and  Salt  Lake  City. 


Base  for  Chevrolet 
Flat  Rates  Is  Time 

DETROIT,  June  26— The  Chevrolet 
Motor  Co.'s  flat  rate  system  on  service 
will  be  mailed  to  all  dealers  and  inde- 
pendent garages  giving  service  on  Chev- 
rolet cars  next  week.  The  principal  fea- 
ture of  the  system  is  that  it  sets  up  a 
time  for  all  major  and  minor  opera- 
tions necessary  in  servicing,  and  permits 
the  service  man  to  fix  his  labor  charges 
on  this  basis. 

The  original  plan  of  fixing  the  charge 
on  a  flat  rate  basis  was  abandoned  in 
favor  of  the  plan  fixing  the  time,  so  that 
it  would  meet  differing  labor  conditions 
and  wage  schedules  in  all  parts  of  the 
United  States  and  foreign  countries 
where  Chevrolet  ser\'ice  is  given.  In  set- 
ting up  the  time,  the  use  of  certain  tools 
listed  under  the  plan  is  counted  upon. 

The  primary  purpose  of  the  plan  is  to 
help  dealers  and  service  men  fix  a  charge 
for  service  previous  to  the  performance 
of  the  work.  To  do  this  they  will  con- 
sult the  flat  rate  schedule  to  ascertain 
the  time  required,  and  then  add  the  cost 
of  new  material  or  parts  they  are  re- 
quired to  install.  Fixed  material  and 
parts  costs  have  been  effective  previous 
to  this  time. 

Although  the  emplojTnent  of  the  flat 
rate  in  fixing  charge.'  is  left  largely  to 
the  discretion  of  the  service  shop,  the 
company  is  setting  up  the  advisability  of 
its  general  use  in  maintaining  the  cus- 
tomer's good-will.  The  effect  of  the  flat 
rate  will  be  carefully  followed  and  any 
revisions  will  be  made. 


AUTOMOBILE  CARS  ORDERED 

CHICAGO,  June  26— The  Wabash  Rail- 
road has  placed  an  order  for  1500  auto- 
mobile cars  to  be  manufactured  by  the 
Pullman  Co.  and  the  American  Car  & 
Foundry  Co. 
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Dirigible  Company 
Working  Out  Plans 


General  Air  Service  Now  Prepar- 
ing for  Terminals  and  Research 
Laboratories 


NEW  YORK,  June  27— The  General 
Air  Service  which  proposes  to  operate 
dirigibles  of  the  Schuette-Lanz  type  be- 
tween New  York  and  Chicago,  is  mak- 
ing preparations  to  provide  terminal  fa- 
cilities along  the  proposed  route,  estab- 
lish research  and  experimental  labora- 
tories for  perfecting  apparatus  to  handle 
helium  gas  and  the  production  of  new 
alloys  for  metal  parts. 

To  Have  Producing  Branch 

Inasmuch  as  the  General  Air  Service 
is  an  operating  company  only,  it  is  ex- 
pected to  organize  in  the  near  future 
a  company  to  build  the  airships,  of  which 
three  will  be  required  in  order  to  have  a 
10  hour  service  daily  between  New  York 
and  Chicago.  The  company  is  proceed- 
ing on  comprehensive  and  conservative 
lines.  The  subscribers  include  many  of 
the  best  known  financiers  and  manufac- 
turers in  the  country.    In  the  list  are: 

S.  Reading  Bertron,  Edward  H.  Clark, 
Lewis  L.  Dunham,  William  D.  Joyce,  J.  R. 
Lovejoy,  Samuel  McRoberts,  Franklin  Rem- 
ington, Franklin  D.  Roosevelt  and  O.  D. 
Young-  of  New  York. 

Taylor  Allderice,  George  W.  Crawford, 
Arthur  V.  Davis,  E.  M.  Hur,  W.  H.  R. 
Hilliard,  James  H.  Lockhart,  J.  R.  McCune, 
H.  C.  McEldoney,  R.  B.  Mellon,  W.  L.  Mellon, 
E.  W.  Mudge,  Benjamin  Shaw  and  Wilson  A. 
Shaw  of  Pittsburgh. 

Marshall  Field,  C.  Bai  Lihme  and  Philip  N. 
Wrigley  of  Chicago;  Chester  C.  Bolton,  Bene- 
dict Crowell  and  L.  C.  Hanna,  Jr.,  of  Cleve- 
land; Robert  Cassat  and  Samuel  F.  Houston 
of  Philadelphia;  Lawrence  V.  Venet  of  Paris; 
W.  E.  Boeing  of  Seattle;  John  H.  Kirby  of 
Houston,  Texas;  E,  W.  Marland  of  Ponca 
City,  Okla.,  and  Lewis  G.  Stevenson  of 
Bloomington,  111. 

Year   Book  Describes   Ships 

On  the  route  between  New  York  and 
Chicago,  according  to  the  Aircraft  Year 
Book  of  the  Aeronautical  Chamber  of 
Commerce,  the  ships  of  the  General  Air 
Service  will  be  of  about  3,-350,000  cu.  ft. 
capacity,  contained  in  20  or  more  ballon- 
ettes.  This  will  make  a  ship  750  ft. 
long  and  97  ft.  in  diameter,  constructed 
of  cold-riveted  tubes.  Such  a  ship  would 
have  10  standard  300  hp.  engines,  and 
the  net  carrying  capacity  utilizing  he- 
lium as  the  lifting  gas  will  be  sufficient 
to  transport  between  New  York  and 
Chicago  100  passengers  and  baggage  and 
60,000  lbs.  freight.  Ships  for  trans- 
oceanic service  would  necessarily  require 
an  increase  in  size  to  5,000,000  and  7,- 
000,000  cu.  ft.  This  would  be  necessary 
in  order  to  carry  greater  paying  loads 
and  increase  fuel  capacity  for  cross-ocean 
flights. 

Designs  now  completed  for  the  type 
that  the  General  Air  Service  will  put 
into  commission  for  trans-Atlantic  serv- 


144,469,  TOTAL  FORD 
PRODUCTION  FOR  MAY 

DETROIT,  June  26— Total  pro- 
duction of  the  Ford  Motor  Co,  for 
May  was  144,469  cars,  trucks  and 
tractors,  divided  as  follows: 

Cars,  American,  121,073;  foreign, 
7170;  Canadian,  6579. 

Tractors,  American,  8950;  for- 
eign, 155. 

Lincoln  cars,  602. 

Grand  total,  144,469. 


ice  will  be  ships  900  ft.  long  and  114 
ft.  in  diameter,  with  a  gas  capacity  of 
5,297,490  cu.  ft.  and  a  passenger  ca- 
pacity of  100,  while  ships  for  South 
American  traffic  will  be  977  ft.  long  and 
126  ft.  in  diameter  with  a  gas  capacity 
of  7,240,600  cu.  ft.  to  accommodate  100 
passengers.  The  horsepower  of  the  At- 
lantic cruiser  will  be  3900  and  of  the 
South  American  ship  5400.  The  cruising 
speeds  of  all  ships  of  this  company  will 
be  75  m.p.h.  with  a  maximum  speed  of 
100  m.p.h. 


Chapin  Expects  Pontiac 

to  Become  Parts  Center 

PONTIAC,  MICH.,  June  27— The  ex- 
pected favorable  decision  of  the  Grand 
Trunk  railway  with  regard  to  proceed- 
ing at  once  with  building  the  proposed 
belt  line  around  this  city,  thus  open- 
ing several  miles  of  frontage  for  fac- 
tory sites,  is  regarded  as  furnishing  a 
stimulus  for  the  removal  to  the  Detroit 
field  of  a  number  of  plants  now  making 
automobile  parts  in  other  parts  of  the 
country. 

Roy  D.  Chapin,  president  of  Hudson- 
Essex  Motor  Car  Co.,  expressed  his  con- 
viction that  a  concentration  of  automo- 
bile parts  plants  in  the  Detroit  district 
is  a  necessity  for  the  continued  economic 
manufacture  of  motor  vehicles. 

"It  is  getting  out  of  the  question  to 
send  large  parts  half  way  across  the 
continent  to  the  manufacturer  of  cars," 
he  said.  "These  plants  will  some  day 
establish  themselves  closer  to  their  mar-' 
ket,  and  I  expect  to  see  many  of  them 
locate  in  Pontiac." 


LAFAYETTE  PLAN  APPROVED 

NEW  YORK,  June  26— Stockholders 
of  the  Lafayette  Motors  Co.  have  ap- 
proved the  reorganization  plan  under 
which  the  company  will  be  provided  with 
$2,000,000  additional  working  capital. 
The  factory  personnel  will  remain  un- 
changed. The  present  design  of  the  La- 
faj'ette  will  be  continued. 


1921  TIRE  SALES  SURPASSED 

NEW  YORK,  June  26— The  Kelly- 
Springfield  Tire  Co.  announces  that  in 
the  first  six  months  of  this  year  it  has 
sold  more  tires  than  during  the  entire 
year  of  1921.  The  plants  at  Cumberland, 
Md.,  and  Akron  are  working  at  capacity. 
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Helium  Use  Changes 
Design  of  New  Ships 

Dirigibles  Goodyear  Contracts  to 

Build  for  Army  Will  Have 

Larger  Envelopes 

AKRON,  June  26— The  first  dirigibles 
to  be  designed  in  this  country  to  use 
non-explosive  helium  gas  in  the  place  of 
hydrogen  gas  will  be  built  for  the  army 
under  contracts  awarded  the  Goodyear 
Tire  &  Rubber  Co. 

Owing  to  the  fact  that  helium  gas  has 
not  the  same  lifting  power  as  hydrogen 
gas,  the  new  ships  will  be  of  a  rather 
radical  design  with  considerably  larger 
envelopes  in  proportion  to  the  crew,  cars 
and  weight  carried.  Following  the  Roma 
disaster  several  months  ago  the  air  serv- 
ice of  the  Government  ordered  that  no 
further  dirigible  flights  be  negotiated 
with  hydrogen  gas  and  that  helium  be 
substituted  for  hydrogen  in  all  Govern- 
ment blimps  then  in  commission. 

The  first  of  these  ships  to  be  changed 
over  was  the  new  Army  Ship  No.  221,  of 
178,000  cu.  ft.  capacity,  built  by  Good- 
year and  now  being  re-assembled  at 
Langley  Field,  Va.,  to  replace  the  Roma. 
About  1500  pounds  of  weight  had  to  be 
removed  from  the  crew  car  of  this  ship, 
in  order  to  give  the  envelope  sufficient 
lifting  capacity  when  filled  with  helium. 

Ships  of  Non-Rigid  Type 

The  new  army  ships  will  have  a  gas 
capacity  of  250,000  cu.  ft.  each.  They 
will  be  of  the  non-rigid  type,  each  carry- 
ing a  crew  of  from  seven  to  eleven  men, 
and  will  have  wide  cruising  radii.  They 
will  be  used  by  the  army  for  experimental 
work,  training  of  pilots  and  in  patrol 
work. 

Goodyear  will  open  its  aviation  hangars 
near  Akron  on  July  1  to  begin  assem- 
blage of  three  similar  ships  for  the  navy, 
and  will  assemble  the  three  army  ships 
as  soon  as  the  navy  blimps  are  commis- 
sioned. 

Goodyear  also  expects  to  make  ship- 
ment some  t'me  this  summer  to  Lake- 
hurst,  N.  J.,  of  the  eighteen  large  bal- 
lonets  being  made  as  gas  containers  for 
a  sister  ship  of  the  ZR-2  which  exploded 
over  Hull,  England,  last  year.  This  will 
be  the  first  rigid  dirigible  to  be  built  in 
America,  and  it  will  also  be  the  larg- 
est rigid  dirigible  flovra  in  this  coun- 
try. The  ballonets  range  in  capacity 
from  18,000  to  180,000  cu.  ft.  of 
gas,  and  are  made  of  rubberized  balloon 
cloth  or  fabric. 


TRASK  STEAMER  IN  CANADA 

DETROIT,  June  26— The  Detroit 
Steam  Motors  Corp.,  manufacturing  the 
Trask  Detroit  steamer,  will  open  a  plant 
at  Windsor,  Ontario,  under  the  name  of 
the  Windsor  Steam  Motors  according  to 
A.  B.  Muir  of  this  city.  The  company 
intends  to  enter  not  only  the  Canadian 
domestic  market  but  to  avail  itself  of  the 
Canadian  British  tariff  preference  in 
seeking  export  sales,  Muir  said. 
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Charles  A.    Dana   Elected   Presi- 
dent of  Reorganized 
Company 
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HARTFORD,  CONN.,  June  27— From 
the  defunct  Hartford  Automotive  Parts 
Co.  has  emerged  the  Hartford  Auto  Parts 
Corp.,  which  has  the  backing  of  the 
Spicer  Manufacturing  Co.  of  Plainfield, 
N.  J.  Charles  A.  Dana,  directing  head 
of  the  Spicer  organization,  is  president 
of  the  new  local  concern.  Other  officers 
of  the  new  corporation  are:  Vice-presi- 
dent, John  S.  Berry,  and  treasurer  and 
secretary,  Paul  D.  Hawkins,  both  of 
Plainfield;  directors,  Charles  A.  Dana, 
Ezra  P.  Prentice  of  New  York,  and  Le- 
nore  Carbaugh  of  Colonia,  N.  J. 

The  authorized  capital  stock  is  $430,- 
000,  with  $100,000  paid  in.  The  stock  is 
held  as  follows:  A.  E.  Brion,  L.  W.  R. 
Campbell  and  R.  N.  Benham,  comprising 
the  creditors'  committee  of  the  Hartford 
Automotive  Parts  Co.,  23,000  shares  pre- 
ferred; Spicer  Manufacturing  Co.,  Rich- 
mond, Va.,  10,000  shares  of  preferred  and 
990  shares  of  common;  Lucius  F.  Robin- 
son, eight;  Lucius  F.  Robinson,  Jr.,  one, 
and  Francis  E.  Jones,  one. 

There  are  33,000  shares  of  preferred 
stock  at  a  par  value  of  $10  and  1000 
shares  of  common  at  a  par  value  of  $100 
each.  The  reorganization  assures  the 
operation  of  the  Hartford  plant. 


Power  Fanning  Bureau 

Reorganized  by  Fuller 

CHICAGO,  June  26— The  Power  Farm- 
ing Bureau,  with  offices  at  1456  Monad- 
nock  Building,  has  been  reorganized  and 
incorporated  by  George  E.  Fuller,  its 
former  secretary.  Last  March  a  num- 
ber of  tractor  manufacturers  compris- 
ing the  memhership  of  the  bureau  or- 
ganized the  National  Institute  of  Pro- 
gressive Farming,  which  was  intended  to 
serve  as  a  successor.  Guy  H.  Hall  of 
Kansas  City  was  employed  as  secretary 
and  manager. 

Fuller  said  there  was  a  demand  on  the 
part  of  some  tractor  builders  and  gas 
engine  manufacturers  for  the  continuance 
of  the  Power  Farming  Bureau  and  so 
undertook  the  work  of  reorganization. 
Fred  Tubbs  of  the  Alamo  Farm  Light 
Co.  is  chairman  of  the  executive  com- 
mittee. The  publication  of  a  monthly 
bulletin  is  proposed. 


FORD  COMPLETING  TROY  PLANT 

TROY,  N.  Y.,  June  26— The  Green 
Island  plant  of  the  Ford  Motor  Co.,  which 
will  be  used  for  the  manufacture  of  ball 
and  roller  bearings  for  Ford  cars,  trucks 
and  tractors  soon  will  be  in  operation. 
A  large  one-story  building,  1100  ft.  long 
and  120  ft.  wide,  will  be  commenced  in 
July,  and  as  expansion  becomes  necessary 


MONITOR  I'RGES  TRUCK 
AND  RAIL  COORDIiSATE 

BOSTON,  June  26— An  editorial 
in  the  Christian  Science  Monitor, 
under  the  caption  "Railroads  and 
Motor  Trucks,"  says: 

"Now  that  the  motor  truck  has 
come  to  stay,  and  since  its  activ- 
ities are  so  closely  allied  with  those 
of  the  railroads,  it  would  seem  ex- 
pedient for  the  railroads  either  to 
go  into  the  motor-truck  transporta- 
tion business  themselves,  or  so  to 
coordinate  their  transportation 
business  with  that  of  the  truck  con- 
cerns that  it  would  be  helpful  alike 
to  the  railroads,  the  truck  compan- 
ies, the  shippers  and,  most  impor- 
tant of  all,   the  consuming  public. 

"The  motor  trucks  could  be  made 
feeders  of  the  railroads  instead  of 
competitors.  In  these  days  of  giant 
motor  trucks  there  is  no  reason  why 
they  should  not  become  valuable 
accessories  to  the  railroads.  If  it 
is  not  yet  feasible  for  a  freight-car 
body  to  be  made  demountable  and 
used  interchangeably  with  a  motor 
truck  body,  it  is  not  beyond  the 
bounds  of  reason  to  believe  that 
some  day  it  will  be." 


duplicates  will  be  erected  in  parallel 
rows.  The  hydroelectric  equipment  will 
generate  8000  horsepower. 


M.  A.  M.  A.  Will  Widen 

Scope  of  Convention 

NEW  YORK,  June  26— Past,  present 
and  future  conditions  in  the  automotive 
industry  will  be  considered  at  the  annual 
convention  of  the  Motor  and  Accessory 
Manufacturers  Association  which  will  be 
held  Sept.  13,  14  and  15.  The  meeting 
place  has  not  been  determined.  Credit 
has  been  the  main  theme  of  these  meet- 
ings in  previous  years,  but  it  has  been 
decided  to  widen  the  scope  so  thai,  there 
will  be  general  sessions  devoted  to  cur- 
rent problems  of  the  indu^itry  with  spe- 
cialized departmental  meetings  for  ad- 
vertising, traffic  and  export  managers. 

This  convention  of  the  M.  A.  M.  A.  is 
regarded  as  one  of  the  most  important 
of  the  year.  Speakers  of  national  reputa- 
tion will  share  the  program  with  indus- 
trial leaders  and  executives  of  the  com- 
panies which  are  members  of  the  asso- 
ciation. All  branches  of  the  trade  will 
be  represented,  and  banking,  transporta- 
tion and  government  departments  will 
have  their  spokesmen. 

Ad  Council  to  Meet 

NEW  YORK,  June  26— The  executive 
committee  of  the  advertising  council  of 
the  Motor  and  Accessory  Manufacturers 
Association  will  meet  in  New  York  July 
7,  to  map  out  a  program  for  the  meeting 
which  will  be  held  in  connection  ^\'^th  the 
annual  September  convention  of  the  asso- 
ciation. 
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Parenlj  Plant  Sold 
to  Small  Car  Maker 

Hanover  Motors'  Offer  Accepted 

\^Tien  Plans  to  Redeem 

Property  Fail 


BUFFALO,  June  27.— The  Marine 
Trust  Co.,  which  has  been  acting  as  trus- 
tee for  the  benefit  of  creditors  of  the 
Parenti  Motors  Corp.,  has  reported  to 
the  creditors  that  the  committee  appoint- 
ed some  time  ago  to  raise  money  for  the 
redemption  of  the  property  was  unable 
to  obtain  sufficient  funds  for  that  pur- 
pose. 

The  trust  company,  therefore,  called 
the  creditors'  committee  together  to  con- 
sider various  bids  which  had  been  sub- 
mitted for  the  property.  A  number  of 
attorneys  representing  attaching  cred- 
itors and  the  attorney  for  the  parties 
who  hold  the  mortgage  on  the  property 
were  also  present  at  the  meeting. 

Number  of  Bids  Received 

At  this  meeting  the  trustee  reported 
a  number  of  bids  ranging  from  $85,000 
to  $225,000.  A  resolution  was  passed 
authorizing  the  trustee  to  accept  an  offer 
made  by  the  Hanover  Motor  Car  Co.  of 
Hanover,  Pa.,  who  claim  to  be  the  man- 
ufacturers, heretofore  on  a  royalty  basis, 
of  a  small  automobile,  built  around  a 
two  cylinder,  air  cooled  engine,  the  car 
being  intended  to  take  the  place  of  mo- 
torcycles and  motorcycle  cars,  at  a  cost 
to  the  consumer  of  about  $250.  A  num- 
ber of  these  cars  have  been  recently  on 
the  streets  of  Buffalo. 

It  is  reported  that  the  Hanover  com- 
pany will  move  its  jigs,  machinery  and 
equipment  into  the  Parenti  plant  about 
July  1.  It  is  also  understood  that  an  ef- 
fort will  be  made  to  use  the  materials 
on  hand  at  the  Parenti  plant  to  make 
completed  cars,  under  an  arrangement 
wirl'.  a  number  of  former  stockholders 
of  the  Parenti  company. 

Price  Exceeds  Estimates 

The  trustee  reported  to  the  creditors 
that  the  demand  for  factory  property 
has  been  dull  and  that  the  price  obtained 
greatly  exceeds  the  estimates  heretofore 
made  by  comp-^tent  authorities.  It  is 
believed  that  the  price  obtained  will  give 
the  creditors  a  much  better  dividend  than 
was  expected.  The  liabilities  filed  with 
the  trustees  by  the  various  creditors  ag- 
gregate about  $480,000,  including  the 
mortgage.  However,  a  large  number  of 
the  claims  submitted  are  disputed,  and 
a  considerable  reduction  in  the  liabilities 
is  expected  when  the  claims  are  read- 
justed. 

The  Marine  Trust  Co.  is  not  a  creditor 
of  the  Parenti  concern,  having  consented 
to  act  as  a  liquidating  trustee  for  the 
purpose  of  saving  the  creditors  the  loss 
and  expense  usually  involved  in  court 
proceedings.  The  matter  has  been  han- 
dled by  the  trust  department  of  the 
Marine  bank. 
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Men  of  the  Industry  and  What  They  Are  Doing 


Sloan   to   Sail   for   Europe 

Alfred  P.  Sloan,  Jr.,  vice-president  of 
General  Motors  Corp.  in  charge  of  pro- 
duction, will  sail  for  Europe  next  Tues- 
day to  be  absent  until  Aug.  15.  He  will 
be  accompanied  by  Mrs.  Sloan,  and  they 
will  visit  England,  France  and  Switzer- 
land. The  trip  will  be  principally  a  va- 
cation for  Sloan,  who  has  worked  under 
high  pressure  ever  since  he  assumed  his 
present  duties. 


Hannum    Completes   Year 

A  year  as  president  and  manager  of 
the  Oakland  division  of  the  General  Mo- 
tors Corp.  closed  during  the  past  week 
for  George  H.  Hannum,  and  the  occasion 
was  celebrated  with  a  dinner  given  him 
at  the  Brooklands  Golf  Club,  near  Pon- 
tiac,  by  employees  of  the  division.  About 
150  office  men,  foremen,  superintendents 
and  heads  of  departments  were  present 
with  Hannum  and  Ernest  M.  Orr,  assis- 
tant general  manager,  as  guests  of  honor, 

C.  J.  Nephler,  sales  manager,  acted  as 
toastmaster,  and  William  R.  Tracy,  as- 
sistant sales  manager,  spoke.  Hannum 
and  Orr  were  presented  with  a  number 
of  humorous  gifts  and  then  with  en- 
grossed testimonials  of  loyalty,  in  the 
form  of  the  Oakland  15,000  mile  guaran- 
tee. Telegrams  received  from  dealers  in 
practically  every  state  were  read  at  the 
dinner,  and  all  had  an  enthusiastic  out- 
look. 


Haynes  Speaks  at  Commencement 

Elwood  Haynes,  president  of  the 
Haynes  Automobile  Co.,  was  the  prin- 
cipal speaker  at  the  Commencement  ex- 
ercises at  the  Babson  Institute,  at  Wel- 
lesley,  Mass.  Haynes'  son  was  one  of 
the  graduates  this  year.  A  few  days 
previously  Haynes  was  honored  with  a 
degree  by  the  Worcester  Polytechnic  In- 
stitute at  Worcester,  Mass.,  from  which 
he  was  graduated  a  number  of  years  ago. 


University   Honors  Chapin 

The  honorary  degree  of  Master  of  Arts 
was  conferred  upon  Roy  D.  Chapin,  j. resi- 
dent of  the  Hudson  Motor  Car  Co.,  ar  the 
annual  commencement  of  the  University 
of  Michigan.  He  was  at  one  time  a 
student  of  the  University  but  left  to  en- 
ter the  automobile  business,  then  in  its 
pioneer  stage.  Although  he  has  been 
the  active  head  of  the  Hudson  company 
practically  since  its  organization  in  1909, 
Chapin  is  one  of  the  youngest  presidents 
in  the  industry  as  he  is  only  42  years 
old. 


Causer  Resigns  from  Marmon 

E.  T.  Causer,  general  superintendent  in 
charge  of  automobile  manufacturing  of 
the  Nordyke  &  Marmon  Co.,  has  re- 
signed, effective  July  1.  Causer  is  well 
known  in  the  manufacturing  field,  being 


identified  formerly  with  the  Mitchell  Au- 
tomobile Co.,  the  Westinghouse  Co.  and 
the  Driggs  Seabury  Ordnance  Corp.  He 
has  made  no  announcement  of  his  future 
plans. 


Ruthenburg   Leaves  General  Motors 

Louis  Ruthenburg  has  resigned  from 
the  General  Motors  organization  and  will 
retire  July  1  as  superintendent  of  the 
Dayton  Engineering  Laboratories  Co. 


Fredrickson  Goes  with  Auburn 

Walter  S.  Fredrickson  has  resigned  as 
general  sales  manager  of  the  Hart-Parr 
Co.,  Charles  City,  Iowa,  to  accept  the 
position  of  sales  manager  of  the  Auburn 
Motor  Co.,  Auburn,  Ind. 


L.  H.  Bloom  Promoted 

L.  H.  Bloom,  assistant  sales  manager 
of  the  Hart-Parr  Co.  has  been  promoted 
to  the  position  of  general  sales  manager 
with  offices  at  the  plant  in  Charles  City, 
Iowa. 


Goodyear  Promotes  Sherlock 

H.  W.  Sherlock,  of  the  factory  account- 
ing department  of  the  Goodyear  Tire  & 
Rubber  Co.,  has  been  named  manager  of 
sales  accounting.  He  succeeds  Fred 
Nash,  one  of  Goodyear's  oldest  execu- 
tives in  point  of  service,  who  has  been 
granted  a  two  months'  leave  of  absence 
and  who  will  take  up  other  work  when 
he  returns  to  Goodyear. 


Smith  Leaves  Doss  Rubber 

W.  F.  Smith,  president  and  general 
manager  of  the  Doss  Rubber  &  Tube  Co. 
of  Atlanta  since  the  latter  part  of  1920, 
has  resigned  his  position,  and  the  ap- 
pointment of  Charles  Harper,  of  Rome, 
Ga.,  to  succeed  him  is  announced  by  the 
company.  Under  Smith's  management 
the  Doss  company  the  past  two  years, 
in  spite  of  business  depression,  has  in- 
creased its  output  of  cord  tires  more 
than  400  per  cent. 


Dickey  Managing  Equipment  Sales 

H.  L.  Dickey  has  been  appointed  sales 
manager  for  the  automotive  division  of 
the  Anderson  Co.,  manufacturer  of  auto- 
motive equipment,  at  South  Bend,  Ind. 
Previously  he  served  as  eastern  manager 
for  the  Beneke  &  Kropf  Manufacturing 
Co.,  Chicago;  sales  manager  for  the  Moto 
Meter  Co.,  Long  Island  City,  and  later 
as  central  district  manager  for  the  Split- 
dorf   Electrical   Co.,   Newark,   N.   J. 


Drouillard  Now  Dealer 

Frank  Drouillard,  formerly  assistant 
superintendent  of  Maxwell  in  Detroit,  is 
now  a  Maxwell  dealer  in  the  Pontiac  ter- 
ritory. 


Promoting  Sales  for  Goodrich 

J.  Louis  Kelley  of  Beloit,  Wis.,  widely 
known  in  the  tire  merchandising  and 
advertising  field  of  the  Middle  West,  has 
joined  the  Chicago  division  of  the  B.  F. 
Goodrich  Rubber  Co.  in  charge  of  a  spe- 
cial sales  promotion  campaign  in  the 
northwestern  states.  His  first  activity 
will  be  to  pilot  a  "Goodrich  Special" 
through  the  vast  Wisconsin  lake  and  re- 
sort territory,  to  stimulate  interest  in 
Wisconsin  as  "the  playground  of  the  Mid- 
dle West,"  later  traveling  through  neigh- 
boring states  for  similar  promotion.  This 
is  one  of  a  number  of  new  promotional 
activities  which  the  Goodrich  company 
is  undertaking  as  a  resumption  of  not- 
able signboarding  and  tour  chart  work 
engaged  in  before  the  war. 


H.  H.  Brenner  in  Own  Company 

H.  H.  Brenner,  well  known  in  automo- 
tive equipment  circles  for  many  years 
as  general  sales  manager  of  the  I.  J. 
Cooper  Rubber  Co.,  has  retired  from  that 
office  and  is  succeeded  by  R.  B.  Crane, 
director  of  sales  of  the  Cooper  Corp. 
Brenner  retains  his  interest  in  the  Cooper 
organization,  but  is  giving  his  personal 
attention  to  his  own  company,  the  Bren- 
ner Automobile  Supply  Co.,  with  stores 
in  St.  Louis  and  Kansas  City. 


Keegan  Traveling  for  Perfection 

W.  J.  Keegan  will  go  on  the  road  this 
month  for  the  Perfection  Spring  Co.  He 
has  spent  five  years  in  the  Perfection 
factory,  principally  on  the  jobbing  sales 
end,  and  also  has  spent  considerable  time 
in  the  production  department.  Keegan 
will  travel  chiefly  in  the  Southern  terri- 
tory. 


Gardner  with  Chevrolet 

Kenneth  W.  Gardner,  who  was  asso- 
ciated with  the  Dunbar-Sanders  Co.  of 
Boston  for  a  year  and  with  the  Albee 
Corp.  for  a  similar  time,  is  leaving  the 
Franklin-Jacobs  Co.  of  Pontiac  to  become 
assistant  advertising  manager  for  the 
Chevrolet  organization  in  Detroit. 


Mott  Joins  Racklifif 

O.  H.  Mott,  formerly  director  of  sales 
of  the  Jordan  Tire  &  Rubber  Co.  and 
previously  associated  with  the  Ideal  Tire 
&  Rubber  Co.,  has  joined  the  H.  L.  Rack- 
liff  Co.,  automotive  marketing  coun- 
selors of  Cleveland  and  New  York.  He 
will  be  located  in  the  Cleveland  office  as 
sales  and  advertising  counselor. 


A.  B.  Acker  Honored 

A.  B.  Acker  of  the  Packard  Motor  Car 
Co.  of  New  York  has  been  elected  presi- 
dent of  the  Purchasing  Agents  Associa- 
tion of  New  York,  which  counts  among 
its  members  the  purchasing  agents  of 
400  leading  companies. 
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PERSONAL  NOTES 


Mott  and  MacLaughlin  on  Vacation 

C.  S.  Mott,  vice-president  of  General 
Motors  Corp.  and  chairman  of  .the  advis- 
ory staff,  with  R.  S.  MacLaughlin,  presi- 
dent of  General  Motors  of  Canada,  Ltd., 
are  on  a  ten  day  fishing  trip  in  Canada, 
the  first  vacation  Mott  has  taken  in  four- 
teen months.  They  will  return  to  Detroit 
and  Oshawa,  Ont...  respectively,  after  the 
July  Fourth  holiday. 


Davis  Touring  Coast 

George  W.  Davis,  president  of  the 
George  W.  Davis  Motor  Car  Co.,  Rich- 
mond, Ind.,  is  making  an  extended  trip 
through  the  Pacific  Coast  territory  in 
the  interest  of  Davis  cars.  He  left  Chi- 
cago on  June  16  and  will  spend  consider- 
able time  in  San  Francisco,  Los  Angeles, 
Oakland  and  other  Western  points. 


Frank  Espenhain  Promoted 

Frank  K.  Espenhain,  formerly  of  New 
York,  export  manager  for  the  Goodyear 
Tire  &  Rubber  Co.,  of  Akron,  has  been 
named  special  assistant  to  President  E. 
G.  Wilmer  of  the  company.  He  succeeds 
H.  H.  Springford,  who  resigned  several 
days  ago  to  become  president  of  the 
Steel  &  Tube  Co.  of  America,  at  Chi- 
cago. A.  G.  Cameron  will  succeed 
Espenhain. 

Cameix)n  has  been  with  Goodyear  just 
a  little  less  than  ten  years.  He  has  had 
wide  experience  with  the  domestic  com- 
pany, for  which  he  served  as  manager 
of  its  Dallas  and  St.  Louis  branches. 
Later  he  entered  the  export  field,  serving 
as  manager  of  the  Australian  division 
for  several  years,  and  finally  became  ex- 
port sales  manager,  a  position  he  held 
until  his  present  appointment  as  man- 
ager of  the  Export  Co.  of  Goodyear. 


Butterfield    Resigns   from    Apex 

C.  W.  Butterfield,  assistant  general 
manager  in  charge  of  sales  of  the  Apex 
Motor  Corp.,  Ypsilanti,  Mich.,  manufac- 
turer of  Ace  automobiles,  has  resigned, 
effective  July  10.  Before  joining  the 
Apex  corporation,  Butterfield  was  sales 
manager  of  the  Herschell-Spillman  Motor 
Co.,  North  Tonawanda,  N.  Y.  No  an- 
nouncement has  been  made  as  to  his  fu- 
ture plans. 


Smith  to  Join  Simms  Magneto 

Floyd  H.  Smith,  formerly  associated 
with  the  Pierce  .A.rrow  Motor  Car  Co., 
Buffalo,  as  director  of  purchases,  will 
become  identified  with  the  Simms  Mag- 
neto Co.,  East  Orange,  N.  J.,  on  July  1, 
as  assistant  general  manager. 


Stuyvesant  Leaves  Motor  Company 

Frank  E.  Stuyvesant,  for  years  promi- 
nent in  the  automobile  industry  in  this 
city,  has  retired  from  the  active  manage- 
ment of  the  Stuyvesant  Motor  Co.,  Cleve- 
land, Hudson  and  Essex  distributor,  re- 
maining,  however,    as   chairman   of    the 


board  of  directors.  Harry  L.  Lance,  for- 
merly manager  of  the  Avenue  Motor 
Co.,  Maxwell  and  Chalmers  distributor, 
succeeds  him. 


G.  M.  C.  Will  Build 
New  Service  Station 


Paige  Associated  With  Jig 

Emmett  Paige,  who  was  plant  suf)er- 
intendent  for  the  Oakland  llotor  Car 
Co.,  is  now  associated  with  the  Jig  Bush- 
ing Co.,  Pontiac,  as  one  of  the  owners, 
though  not  taking  an  active  part  in  its 
operation  at  present. 


Boynton  on  Hawkins'  StalT 

Walter  C.  Boynton,  formerly  service 
manager  of  the  Campbell-Ewald  Co.,  has 
become  a  member  of  Nerval  A.  Hawkins' 
sales,  service  and  advertising  section  of 
the  General  Motors  advisory  staff.  Frank 
G.  Eastman  is  now  devoting  his  attention 
exclusively  to  the  advertising  features  of 
the  staff  work. 


Drumpleman  Expecting 

Steady  Flow  of  Trade 

DETROIT,  June  28— After  a  trip 
which  included  nineteen  cities  in  Eastern 
states,  William  J.  Drumpleman,  sales 
manager  of  the  Rickenbacker  Motor  Car 
Co.,  said  he  expected  a  steady  conserva- 
tive flow  of  business  for  the  remainder 
of  the  year,  but  without  the  heavy  buy- 
ing experienced  in  the  spring  which 
would  have  been  abnormal  at  any  other 
season. 

Factory  production  in  July  will  be  ab- 
sorbed by  orders  already  on  hand, 
Drumpleman  said,  but  August  probably 
will  show  a  seasonal  falling  off.  Balti- 
more was  the  only  city  he  visited  in 
which  there  has  been  a  decline  in  sales. 
In  Washington  there  has  been  a  decided 
increase.  Eastern  demand  is  running 
steadily  to  closed  cars,  he  declared,  al- 
though open  models  are  readily  absorbed. 

In  consideration  of  the  increase  in 
closed  car  demand,  the  Rickenbacker 
company  has  made  arrangements  to  ex- 
tend its  factory  facilities  for  production 
of  cars  of  this  class. 


U.  S.  Cigar  Stores  Now 

Handle  Red  Inner  Tnbes 

NEW  YORK,  June  27— The  United 
States  Cigar  Stores  Co.  has  gone  into 
the  tire  business,  specializing  in  red  inner 
tubes. 

In  the  windows  of  several  of  the  stores 
of  the  company  in  this  city  are  disp'ayed 
an  assortment  of  these  tubes  which,  cards 
announce,  are  made  specially  for  the 
United  States  Cigar  Stores  Co.  by  the 
Dixon  Rubber  Co. 

Eight  or  nine  sizes  are  included  in  the 
price  list  from  which  the  figures  for 
some  of  the  more  popular  sizes  are  given 
below: 

Size  Price 

30   X  3 $1.59 

30  X   314 1.79 

32  X   4 2.50 

33  X  4 2.60 

?4   X   4 2.75 

35   X   5 4.25 


New  York    Structure    for    Buick 

and  Oakland  Divi.sionri  >X  ill 

Cost  Almost  87.50.000 


NEW  YORK,  June  27  —  Alfred  P. 
Sloan,  Jr.,  vice-president  of  the  General 
Motors  Corp.  in  charge  of  o{>erations, 
announces  that  arrangements  have  been 
completed  with  the  Argonaut  Service 
Corp.  for  the  erection  of  a  thoroughly 
modem  and  complete  service  building  in 
the  heart  of  the  automobile  district  in 
New  York,  for  the  joint  use  of  the  Buick 
and  Oakland  organizations. 

The  building  will  be  located  on  the  east 
side  of  West  End  or  Eleventh  Avenue, 
occupying  the  block  between  Fifty-fifth 
and  Fifty-sixth  streets,  extending  back 
100  feet  in  depth.  It  will  be  of  re- 
inforced concrete,  six  stories  high,  with 
a  total  floor  space  of  140,000  sq.  ft.,  and 
will  represent  an  investment  in  land  and 
building  of  almost  $750,000. 

To  Rush  Work 

The  work  will  be  rushed  to  completion 
by  early  fall.  When  finished  the  build- 
ing will  house  the  entire  service,  parts 
and  new  car  delivery  departments  of  the 
Oakland  Motor  Car  Co.,  and  also  the 
parts  department  and  machine  shops  of 
the  New  York  branch  of  the  Buick  Motor 
Co.,  which  will  move  from  the  present 
quarters.  This  will  not  affect  the  score 
of  sub-service  stations  of  the  Buick  com- 
pany which  are  located  at  convenient 
points  over  greater  New  York  City.  The 
building  will  be  equally  divided  between 
these  two  divisions  of  the  General  Motors 
Corp.  and  will  be  so  constructed  that  the 
two  organizations  will  be  entirely  sepa- 
rate. 

Oakland  owners  in  New  York  City  have 
heretofore  been  compelled  to  take  their 
cars  to  Long  Island  City  for  service  and 
parts. 

The  inconvenience  of  the  two  present 
locations  to  both  owners  and  dealers  of 
Buick  and  Oakland  cars  has  been  recog- 
nized by  the  General  Motors  Corp.  for  a 
long  while  and  this  new  modern,  up-to- 
date  plant  will  be  an  important  unit  in 
line  with  the  broad  service  policy  of  the 
corporation. 


LINCOLN  SALESROOM  MOVED 

DETROIT.  June  28— The  Detroit  city 
salesroom  of  the  Lincoln  Motor  Co.  has 
been  removed  to  the  Ford  sales  and  ser- 
vice headquarters  at  Highland  Park. 
Each  of  the  22  Ford  dealers  in  Detroit 
has  become  a  Lincoln  agent  and  service 
station. 


PEERLESS    EXCEEDING    M.\Y 

CLEVELAND,  June  26— The  Peerless 
Motor  Car  Co.  reports  that  its  sales 
records  for  the  first  half  of  June  were 
better  than  for  the  .'^ame  perio<l  in  May. 
Cities  reporting  exceptionally  good  June 
business  include  Chicago,  Philadelphia, 
San  Francisco,  Cleveland  and  Boston. 
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Durant's  Line  May 
Include  Locomobile 


Probably  Will  Be    Bidder   When 

Plant  Is  Offered  at  Public 

Sale 

NEW  YORK,  June  29— There  is  sub- 
stantial reason  for  believing  that  the 
Locomobile,  or  a  modification  of  it,  will 
be  added  in  the  near  future  to  the  line 
of  cars  controlled  by  Durant  Motors,  Inc. 

Bids  for  the  property  have  been  asked 
by  the  receivers  of  the  Locomobile  com- 
pany, and  when  the  day  of  the  sale  ar- 
rives one  of  the  bidders  undoubtedly  will 
be  Durant  Motors.  The  situation  is 
similar  to  that  which  resulted  in  the  pur- 
chase of  the  Elizabeth  plant  from  the 
Willys  Corp.  when  it  was  auctioned  off 
by  the  receivers  under  the  direction  of 
the  P>deral  courts. 

If  Durant  obtains  the  Locomobile  plant 
and  the  right  to  manufacture  the  car, 
drastic  reductions  will  be  made  in  manu- 
facturing costs  so  that  the  price  can  be 
reduced  to  a  figure  where  it  can  com- 
pete with  Cadillac  and  Lincoln. 

Locomobile  now  has  a  six-cylinder  en- 
gine, while  the  power  plants  of  Cadillac 
and  Lincoln  are  eight  cylinders,  but  it 
would  not  be  difficult  to  change  the 
engine. 

Rest  of  Line  Competes 

The  Durant  four  and  six  will  compete 
with  the  Chevrolet  and  the  Buick,  the 
most  popular  of  the  lower  priced  General 
Motors  lines.  The  Star  will  compete  with 
Ford   with  the  prices  exactly  the  same. 

The  present  price  of  the  Locomobile 
open  models  is  $7,600,  and  if  Durant 
brought  it  into  the  Cadillac  price  class 
he  would  have  to  make  a  reduction  of 
more  than  50  per  cent. 

While  Locomobile  has  had  an  enviable 
record  as  an  automobile,  the  company 
has  been  in  almost  constant  financial 
difficulties,  and  it  has  been  found  im- 
possible to  reorganize  on  a  satisfactory 
basis  since  it  was  thrown  into  a  receiver- 
ship several  months  ago. 


No  Let  Up  Expected 

in  Wisconsin  Plants 

{Continued  from  page   1444) 

if  such  it  may  be  called,  was  expected 
and  has  not  caused  unusual  comment. 
Most  dealers  are  still  behind  on  de- 
liveries, even  of  roadsters  and  phaetons, 
while  unfilled  orders  for  coupe  and  sedan 
types  have   increased   further. 

One  of  the  features  of  retail  trade  in 
Milwaukee  is  the  steadily  improving  de- 
mand for  trucks,  which  have  been  making 
rather  slow  headway  all  year.  Sales  are 
largely  in  the  range  from  %  ton  to  IV2 
ton,  and  the  heavier  capacity  models  are 
moving  slowly.  On  the  othcM-  hand,  dis- 
tributors have  been  making  some  fair 
fleet  sales  to  such  quantity  buyers  as  con- 
crete road  construction  conti'actors,  build- 


AUTOMOTIVE  INDUSTRIES  June  29,  1922 

THE  AUTOMOBILE 

Exports.   Impoi'ls  and  Reimports  of  Automotive   Products   for 
May,  1922,  and  for  Eleven  Months  That  Preceded 

EXPORTS 

> Month  of  May ,  , Eleven  Months  Ending  May , 

1921  1922  1921  1922 
No.        Value                No.       Value         No.          Value                  No.         Value 
Automobiles  includ- 
ing     chassis 2,941   $3,768,033             8,027  $5,763,539  99,646  $130,710,201           43,358  $36,246,651 

Electric   trucks   and 

passenger  cars 26  27,235       12I  174  861 

Motor     trucks     and  ' 

buses,       except 

electric    462        794,699  17,180       28,980,721  2,727       2,851,223 

Up   to    1    ton 735        317,539       ....  ....  2,500       1075  450 

Over  1   and   up  to 

21/2     ton 182        272,577       ...  822        1  177  254 

Over    21  2    ton 86        222,054  259  '633*01 1 

TotalMotor 
trucks  and  buses, 
except     electric..       462        794,699  1,203        812,170  17,180      28,980,721  6  308       5,736,938 

PASSENGER    CARS 

Passenger  cars,  ex- 
cept    electric 2.479     2,973,334  ....  ....82,466      101,729,480  13,708     12,164,579 

Value  up  to  $800 4,529     2,098,907       14,346       6,846,361 

Value     over     $£00 

and   up  to  $2,000     2  096     2,311,407       8,139       9  002  775 

Value    over    $2,000     173         513,820       736       2  321,137 

Total  passenger 
cars,  except 
electric      2,479     2  973,334  6,798     4,924,134  82,466     101,729,480  36.929     30,334,852 

PARTS,    ETC. 

Parts,  except  en- 
gines   and    tires 3,204  723*13.294,265     3,160,448       65,198,042  29,831.965 

Accessories,  parts  of 

Station  and  ware- 
house'  motor 
trucks      9,386  42  29,970         522  300,831  141  150  846 

"Trailers     34  6149       233  104.035 

Airplanes    7  29,500  1  2,230  63  446,455  44  151.245 

Parts  of  airplanes, 
except  engines 
and     tires 37,673         *15,228  11,202       186,603  83.948 

BICYCLES,    ETC. 
Bicycles      and      tri- 
cycles      117,531  812  14.?34      3,423,029  468.978 

Motorcycles     564         178,686  1(95         453.495  24,157         7,631,945  9,359       2,574,511 

Parts,     except     tires     *336.016         197.951        ....  *1. 400.038  758,725 

Gas     engines 55  17,795  296  58,390     2,912  578  371  2,93?  430,4S1 

Traction  engines 
(steam)   except 

agricultural      14  27,126  7  9  32^        ?7i  478  419  21  51.064 

Automobile    engines   1,202        248,637  5,590        616,128   13  631  2  536,811  24,750       3,124.168 

Aircraft    engines ....  29  8229       ....  ....  64  29  346 

Complete  tractors, 
except  agri- 
cultural               19  35  344  1  2,435   19,961        19,673.608  150  257.280 

Other  internal  com- 
bustion    engines..       476         136,119  453  38502  13,876         2,416.622  4,110  529,591 

IMPORTS 

Automobiles    22  55.023  34  79,105     1017  1.201.079  4  017  717,613 

Parts,    except    tires 97,942  ....  74,?"4       ....  1,2S6.00n  ....  600,59^ 

All     other 23,983  6,403       400  737  218.007 

REIMPORTS 

Automobiles       (free 

of    duty) 433         774  289  172         357,140     3,104         4.877,378  2  641        4,154,032 

*Poi.  nc's 


ers,  etc.  These  run  into  the  3-ton  to 
5-ton  capacity  class  and  usually  call  for 
special  body  equipment,  which  take  the 
sales  out  of  the  standard  truck  class. 


Georgia  Reports  Outlook 
Good  for  Rest  of  Summer 

ATLANTA,  June  27— That  the  auto- 
motive industry  throughout  Georgia  has 
experienced  steady,  even  rapid,  im- 
provement the  past  two  months,  and  that 
conditions  right  now  are  better  than 
they  have  been  at  any  time  within  the 
past  two  years,  with  the  outlook  for  the 
remainder  of  the  summer  months  excep- 
tionally bright,  was  the  consensus  oi 
opinion  among  the  leading  dealers  of 
the  state,  who  attcmdod  the  semi-annual 
convention  of  the  (n-orgia  Automotive 
Dealers  Association,  held  at  Macon. 
Dealers  were  in  attendance  from  every 
section  of  Georgia. 


May  Exports  Increased 

5.5  Percent  Over  April 

WASHINGTON,  June  27— Passenger 
automotive  exports  for  May  increased  5.5 
per  cent  in  number  and  2.1  per  cent  in 
value  over  those  of  the  preceding  month. 
The  May,  1921,  passenger  car  exports 
were  2479  cars,  valued  at  $2,973,334,  com- 
pared with  May,  1922,  exports  of  6798 
cars,  valued  at  $4  924,134,  and  against 
exports  in  April..  1922,  of  6438,  valiied  at 
$4,822,737. 

Exports  of  motor  trucks  during  May 
shows  an  increase  of  'Mi  per  cent  in  num- 
ber and  20  per  cent  in  value.  The  May, 
1922,  truck  exports  were  1203,  valued  at 
$812,170,  compared  with  May,  1921,  of 
4()2  trucks,  valued  at  $794,(599,  and  879 
trucks  valued  at  $(i74..747  in  April  of 
this  year.  The  May  exports  of  parts 
show  a  decrease  of  19.2  per  cent  in  value 
over  the  preceding  month. 
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Old   Scripps  Plant 
Occupied  by  Buick 

('ornpaiiy  Expects  to  Med  Closed 

Car  Demand  with  IiiiiiKMliate 

Deliveries 


DETROIT,  June  28— The  taking  over 
of  the  former  Scripps-Booth  plant  by 
the  Buick  Motor  Co.  marks  the  prepara- 
tion of  this  unit  of  General  Motors  to 
meet  the  demand  for  closed  cars  on  an 
immediate  delivery  basis.  Capacity  for 
400  closed  cars  a  day  is  provided  for, 
10,000  monthly,  or  a  total  equal  to  the 
production  of  all  models  in  the  former 
plants  of  the  company. 

There  is  350,000  sq.  ft.  of  floor  space 
in  the  former  Scripps-Booth  plant,  in- 
cluding two  large  pent-houses  now  under 
construction  in  which  will  be  located  the 
enameling  equipment.  The  plant  will 
hereafter  be  known  as  plant  No.  75  of 
the  Buick  factory  and  will  be  fitted 
throughout  with  modern  assembling 
equipment,  conveyors  and  other  aids  to 
large  production. 

All  closed  cars  will  be  assembled  there 
and  shipments  to  dealers  will  be  made 
direct  from  Detroit.  The  chassis  will  be 
built  at  the  Flint  plants  and  shipped  to 
Detroit,  where  they  will  be  assembled 
and  the  bodies  set  up.  Enameling  and 
upholstery  work  will  be  specialties  of  the 
new  plant,  attention  having  been  given  to 
place  this  on  a  highly  efficient  basis. 

Production  Efficiency  Retarded 

Formerly  the  bodies  were  shipped  to 
Flint  by  a  truck  fleet  from  the  body  fac- 
tories in  Detroit,  and  fitted  to  the  bodies 
in  connection  with  the  regular  assembly 
work  on  all  models.  In  addition  to  the 
traffic  delays  and  the  repeated  handling 
of  the  bodies,  the  joint  assembly  of  closed 
and  open  models  prevented  highest  pro- 
duction efficiency. 

The  Scripps-Booth  plant  was  built  by 
the  Saxon  Motor  Car  Co.  It  was  later 
taken  over  by  Scripps-Booth,  but  dur- 
ing the  war  was  occupied  by  the  quarter- 
master's department.  At  the  close  of  the 
war  it  was  occupied  for  the  manufacture 
of  Scripps-Booth  cars  by  that  unit  of 
General  Motors,  which  was  discontinued 
early  this  year.  Scripps-Booth  service  is 
now  being  handled  in  one  of  the  buildings 
of  the  Northway  engine  unit  of  the  corpo- 
ration. 


New  $400  Air-Cooled  Car 
Operates  on  Little  Fuel 

CLEVELAND,  June  26— F.  F.  Camer- 
on, an  engineer  of  30  years'  experience, 
partly  in  the  automobile  and  allied  in- 
dustries, has  developed  a  new  4-cylinder 
car  for  which  he  claims  a  fuel  economy 
of  30  miles  to  the  gallon. 

Light  weight,  air  cooled,  and  holding 
four  passengers,  the  car  will  sell  for  ap- 
proximately $400.  The  first  model  has 
been  built  at  the  plant  of  the  F.  H.  Bult- 
man  Co.  in  this  city.    Just  when  produc- 
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tion  will  be  commenced  has  not  been  de- 
cided, but  it  is  stated  that  the  car  will 
be  manufactured  in  this  city. 

The  complete  car  weighs  only  1000  lb. 
The  cha-ssis  has  a  standard  transmission 
with  constant  mesh  spiral  herringbone 
gears  to  insure  quiet  running,  threo 
spee<ls  forward  and  a  reverse  speed,  wi.h 
cane  shift  lever.  Wheels  are  disk  type, 
for  30  X  3V2  tires.  There  is  a  full  elec- 
tric equipment,  including  a  starter.  The 
wheelbase  is  104  in. 

The  entire  car  has  been  designed  to 
adapt  itself  to  quantity  production  at 
very  low  cost. 

A  company  will  be  formed,  backed  by 
Eastern  capital,  to  manufacture  the  car. 
It  is  proposed  to  have  a  plant  in  England 
as  well  as  in  Cleveland. 
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Menominee  Producing 

"Hurryton"  Speed  Truck 

CLINTONVILLE,  WIS.,  June  26— The 
Menominee  Motor  Truck  Co.  has  com- 
pleted' a  new  model  of  commercial  car 
which  will  be  marketed  under  the  trad  2 
name  of  "Hurryton."  It  is  of  1-ton  ca- 
pacity and  is  designed  for  duty  where 
speed  is  an  important  consideration.  The 
truck  has  been  on  the  road  for  eight  or 
ten  months. 

It  is  powered  with  a  Wisconsin  heavy- 
duty  truck  type,  4-cylinder  engine,  and 
has  a  132-in.  wheelbase,  being  equipped 
with  34  X  5  in.  pneumatic  tires.  The 
turning  radius  is  22  ft.  The  truck  will 
travel  at  a  normal  speed  of  35  to  38 
m.p.h.  The  equipment  is  especially  com- 
plete, embracing  electric  starter,  wind- 
shield and  cab. 


Stearns  Starts  Making 

First  6-Cylinder  Cars 

CLEVELAND,  June  27— After  having 
been  for  seven  years  exclusively  in  the 
four  cylinder  field,  the  F.  B.  Stearns  Co. 
is  now  producing  a  six  which  will  be 
marketed  along  with  the  four.  Both 
cars  are  equipped  with  Knight  sleeve 
valve  engines.  Following  are  the  prices 
for  the  new  six: 

2- passenger   roadster $2,700 

5-passenger     phaeton 2,700 

7-passenger     phaeton 2,850 

Coupe    .     3,500 

Coupe-brougham    3,500 

Sedan     3,700 

The  prices  of  the  four  cylinder  models 
remain  as  before,  the  roadster  and  5  pas- 
senger phaeton  being  priced  at  $2,250. 


BIFLEX   ADDS   TO  PLANT 

CHICAGO,  June  26— The  Biflex  Prod- 
ucts Co.  has  increased  its  capacity  150 
per  cent  by  the  purchase  of  additional 
buildings  and  land  from  the  Chicago 
Hardware  Foundry  Co.  adjoining  the  Bi- 
flex plant.  The  additional  floor  space 
obtained  will  be  used  in  the  production 
of  Biflex  bumpers.  This  is  the  second 
expansion  in  a  year,  as  the  Biflex  com- 
pany did  not  remove  its  offices  and  foun- 
dry from  Waukegan  to  its  larger  home 
in  this  city  until  May  1,  1921. 


(JosocI  Models  r.rad 
in  Liililled  Orders 


Difiiciilly  Experieiued  in  Grttin;^ 

Bodies — Type    SIiowb    Iii- 

crea.sing    Popularily 


DETROIT,  June  26 — Largely  increased 
buying  in  closed  car.s  during  the  pres- 
ent selling  season  has  been  very  profitable 
for  the  manufacturer.  Indications  that  the 
preference  for  this  type  promises  to  be- 
come permanent  may  lead  to  a  scaling 
down  of  prices  for  closed  cars,  but  it  is 
felt  that  such  a  revision  might  have  the 
effect  of  unstabilizing  all  prices,  and 
open  models  now  are  at  an  irreducible 
minimum.  There  is  every  sign,  how- 
ever, that  the  next  national  shows  will 
find  the  price  differential  between  open 
and  closed  models  considerably  reduced. 

Manufacturers  declare  that  the  dif- 
ference in  prices  between  the  two  has 
been  due  largely  to  manufacturing 
causes,  in  which  the  comparatively  small 
number  of  closed  models  put  through  has 
made  it  necessary  to  keep  the  price  up 
to  make  the  business  reasonably  profit- 
able. Now  that  closed  car  demand  has 
reached  a  point  where  it  approximates 
open  car  busine.*-s  it  has  been  found  pos- 
sible to  handle  it  on  a  much  more  eco- 
nomic basis. 

So  heavy  has  the  demand  for  closed 
cars  been  that  despite  hasty  revisions 
in  manufacturing  schedules,  effective 
since  early  in  the  season,  many  factories 
are  from  four  to  eight  weeks  behind  on 
deliveries. 

Body  Plants  at  Top  Speed 

Closed  cars  constitute  the  bulk  of  the 
back  orders,  factories  being  unable  to 
confine  themselves  more  largely  to  their 
production  because  of  inability  to  get 
bodies  in  quantities  required.  All  of  the 
body  plants  of  the  district  are  working 
at  I  op  speed,  and  many  additional  build- 
ings have  been  taken  over  for  body 
works,  but  there  is  slight  possibility  of 
the  body  section  of  the  industry  match- 
ing up  with  the  rest  of  it  for  at  least 
two  months. 

In  view  of  the  large  buying  in  closed 
vehicles  throughout  the  year,  manufac- 
turers do  not  expect  that  the  demand 
for  this  type  will  run  especially  heavy 
in  the  fall,  though  the  holding  of  closet! 
car  shows  by  dealers  will  probably  keep 
a  steady  flow  of  orders  coming.  The 
farmer  buying  of  the  Tail  is  expected  to 
be  mostly  in  open  vehicles,  for  reasons 
of  economy  and  of  the  greater  utility  of 
the  open  car  in  the  country  districts. 


NEW  OAKL.VND  COUPE  APPEARS 

PONTIAC.  MICH..  June  2r>— The  new 
two  passenger  coupe  model  of  the  Oak- 
land Motor  Car  Co.  is  being  put  into 
production,  the  first  jobs  coming  through 
the  plant  during  the  past  week.  The 
mmlel  is  one-seated  and  is  designed  es- 
pecially for  sale  to  business  and  profes- 
sional men. 
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France  Moving  Up, 
Says  Zenith  Chief 

M.   Boiilade  Looks  Over  Detroit 

Plant  —  Industry   Affected 

Most  by  Tourist  Trade 


DETROIT,  June  26— While  real  quan- 
tity production  is  not  as  yet  in  sig^ht  in 
France  as  compared  with  automobile 
manufacture  in  the  United  States,  the 
industry  in  that  country  is  having  a 
steady  march  of  progress,  according  to 
Antonin  Boulade,  director  general  of  the 
Zenith  Carbureter  organization.  The 
Zenith  company  has  factories  at  Paris, 
Lyons,  London,  Turin,  Berlin  and  Detroit, 
and  M.  Boulade  has  been  in  this  country 
for  the  past  week  for  the  purpose  of 
visiting  the  Detroit  factory. 

Move  Toward  Higher  Speed  Engines 

"Improving  conditions  in  the  United 
States,"  said  M.  Boulade,  "are  reflected 
also  in  Europe  generally.  Because  of  the 
smaller  distances  in  France,  and  because 
of  the  higher  cost  of  automobiles,  fuel 
and  a  great  many  other  conditions,  the 
automobile  has  not  become  the  utility 
device  that  it  has  in  the  United  States. 
The  bulk  of  the  passenger  automobile 
business  is  largely  concerned  with  the 
touring  trade,  and  when  it  is  considered 
that  the  sea  coast  or  the  mountains  are 
both  within  a  few  hours'  drive  of  Paris, 
this   is  not  surprising." 

In  speaking  of  the  trend  in  France, 
M.  Boulade  had  this  to  say: 

The  tendency  toward  higher  spaed  engines 
is  very  marked  in  France  at  the  present  time. 
Our  engine  speeds  are  creeping  up  to  4000 
r.p.m.,  and  although  there  are  no  radical  en- 
gineering changes  which  are  tending  to  pro- 
duce these  higher  speeds,  yet  the  detail  re- 
finements are  having  this  result.  There  has 
been  no  great  inclination  toward  the  adoption 
of  the  battery  ignition  system  as  compared 
with  the  magneto.  The  reputation  for  relia- 
bility which  the  magneto  has  established  is 
largely  responsible  for  this,  particular'y  with 
the  tourist  business,  which  depends  on  the 
automobile  for  transportation  through  a  coun- 
try which  is  not  as  thickly  supplied  with 
automobile  service  stations  as  the  United 
States. 

Four-Wheel  Brakes  Popular 

The  use  of  four-wheel  brakes  is  com;  ig  in 
rapidly  on  all  automobiles  which  are  capable 
of  developing  a  speed  in  excess  of  50  miles 
per  hour.  The  Servo  type  of  brake,  such  as 
adopted  by  the  Hispano-Suiza,  is  becoming 
quite  popular  and  it  would  not  be  surjn-ising 
to  see  a  wider  adoption  of  this  principle.  No 
hydraulic  or  pneumatic  four-wheel  brakes 
are  as  yet  applied,  all  of  the  four-wheel 
breaking   systems    utilized    being   mechanical. 

Heoause  of  the  smaller  wheels  used  on 
our  cars,  T  do  not  believe  that  the  clincher 
tire  will  ever  be  supplanted  by  the  straight 
side.  We  like  the  structural  strength  im- 
parted by  the  clincher  type  of  bead  and  will 
probably  continue  its  use.  Motorists  gener- 
ally, particularly  the  experienced  tourists  in 
France,  are  running  their  tires  with  inflation 
pressures  much  less  than  those  recommended 
by  the  tire  maker.  While  they  admit  that 
this  is  somewhat  destructive  to  the  tire,  at 
the  same  time  what  is  lost  on  the  tire,  it  is 
felt,  is  generally  made  up  by  decreased  wear 
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and  tear  on  the  vehicle.  The  cost  of  one  is 
about  equalized  by  the  saving  of  the  other 
and  the  additional  comfort  might  be  reg'arded 
as  pure  profit. 

M.  Boulade  stated  that  the  Zenith  fac- 
tory in  Germany  was  sold  by  the  German 
government  during  the  war.  Negotia- 
tions have  recently  been  completed  where- 
by the  Zenith  company  has  again  secured 
control  of  its  Berlin  plant  and  is  resum- 
ing- manufacture.  During  the  war  and 
immediately  after,  the  German  Zenith 
plant  was  used  to  manufacture  the  Ger- 
man Pallas  carbureter,  and  a  suit  is  now 
impending  because  of  the  alleged  illegal 
use  of  the  Zenith  name  in  connection  with 
merchandising  the  Pallas  carbureter,  both 
in  Germany  and  for  export  during  the 
time  that  the  factory  was  out  of  the 
Zenith  possession. 

In  commenting  on  the  difference  in 
conditions  between  dealing  with  manu- 
facturers in  the  United  States  and  in 
Europe,  M.  Boulade  stated  that  it  was 
not  unusual  on  the  continent  for  the 
purchaser  of  an  automobile  to  specify 
the  equipment,  such  as  carbureter,  ig- 
nition, etc.,  while  in  this  country,  of 
course,  it  was  practically  unheard  of, 
except  in  rare  instances  among  the  very 
highest  priced  cars  of  a  semi-custom  na- 
ture. He  stated  that  because  of  the 
almost  universal  employment  of  the  car 
as  a  machine  for  tourists,  the  owner  se- 
lected his  units  very  largely  as  a  mat- 
ter of  personal  preference. 
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Senate  Retains  Roe 
in  Gasoline  Probe 


National  Action  Qears 

Way  to  Complete  Merger 

CHICAGO,  June  26— The  approval  by 
the  stockholders  of  the  National  Motor 
Car  &  Vehicle  Corp.  in  New  York  of  the 
offer  of  the  Associated  Motor  Industries 
to  take  over  that  company  in  a  merger 
with  a  number  of  others,  clears  up  one 
of  the  difficulties  which  have  been  holding 
off  the  completion  of  the  merger,  accord- 
ing to  Will  I.  Ohmer,  chairman  of  the 
board  of  the  Associated  Motors. 

Industrial  Motors  Progressing 

NEW  YORK,  June  28— Completion  of 
the  merger  of  the  Selden  and  Atlas  truck 
companies  under  the  name  of  the  Indus- 
trial Motors  Corp.  has  been  assured  by 
the  depositing  for  exchange  certificates 
of  more  than  80  per  cent  of  the  Atlas 
stock  and  70  per  cent  of  both  classes  of 
Selden  stock.  It  is  stated  that  negotia- 
tions are  progressing  for  the  acquisition 
of  other  truck  and  parts  companies  and 
that  announcement  of  the  completion  of 
these  negotiations  may  be  made  soon. 


REG  CLOSES   FOR  VACATION 

DETROIT,  June  27— The  Reo  Motor 
Car  Co.  has  posted  notices  throughout 
its  departments  that  the  plant  will  close 
July  1  for  the  annual  vacation  period 
and  will  remain  closed  until  July  17.  The 
receiving  and  shipping  offices  of  the  com- 
pany will  not  be  closed,  nor  the  general 
offices,  but  the  rest  of  the  plant  will  be 
shut  down  for  the  two  weeks.  In  addi- 
tion, the  company  will  take  an  inventory 
during  the  closing. 


Committee     to     Mail     Question- 
naires to  Get  Data  on  Stocks 
and  Prices 


WASHINGTON,  June  26— Plans  for 
the  Senate  investigation  into  gasoline 
price  increases  moved  forward  a  step 
with  the  employment  by  the  manufac- 
turers' committee  of  Gilbert  E.  Roe  of 
Madison,  Wis.,  as  counsel,  and  decision 
by  the  committee  to  submit  question- 
naires to  all  interests  in  gasoline  and  oil 
holdings.  Roe  is  a  former  law  partner  of 
Senator  LaFollette,  Republican,  of  Wis- 
consin, chairman  of  the   committee. 

The  questionnaire  is  understood  to 
ask  specifically  for  data  on  the  stocks 
of  gasoline,  crude  oil  and  other  petroleum 
products  held  by  the  various  interests  on 
different  dates  during  the  last  three  years 
and  information  as  to  prices  on  various 
dates  of  the  products  mentioned. 

Hearings  to  Begin  July  15 

The  questionnaires  are  made  return- 
able by  July  15,  and  it  is  deemed  unlike- 
ly that  further  action  of  importance  by 
the  committee  will  be  taken  before  that 
date.     Hearings  will  start  then. 

Chairman  LaFollette  later  issued  a  for- 
mal statement  in  which  he  said  that  pub- 
lic hearings  might  be  held  by  the  com- 
mittee on  "less  technical  portions"  of  the 
inquiry,  while  the  information  sought 
in  the  questionnaire  was  being  assem- 
bled. 

The  present  work  of  the  committee,  La- 
Follette said,  consists  largely  of  assem- 
bling records  and  data  from  government 
and  other  hearings  on  the  same  question 
in  previous  years.  Until  that  is  com- 
plete, he  explained,  the  committee  will 
be  unable  to  determine  what  other  data 
and  information  are  necessary  to  pre- 
sent a  proper  picture  of  the  situation. 
The  Federal  Trade  Commission,  the  Bu- 
reau of  Mines  and  the  Geological  Survey 
are  co-operating  with  the  committee,  the 
Senator  said. 


Mason  Tire  Acquires 

Owen  Bedford  Factory 

CLEVELAND,  June  29— Under  an 
order  approved  to-day  by  referee  in 
bankruptcy,  Carl  D.  Friebolin,  the  Mason 
Tire  &  Rubber  Co.  became  the  owners  of 
the  plant  of  the  Owen  Tire  &  Rubber  Co. 
at  Bedford.  The  Mason  company  paid 
$275,000  for  the  14-acre  Owen  tract, 
which  is  located  at  Bedford,  Ohio,  a  sub- 
urb of  this  city. 

The  Owen  company  has  been  through 
bankruptcy  after  petitions  filed  in  the 
court  of  common  pleas  here  charged  that 
officers  of  the  company  profited  through 
the  misuse  of  funds  received  from  the 
sale  of  stock  in  the  corporation. 

O.  M.  Mason,  president  of  the  Mason 
Tire  &  Rubber  Co.,  says  that  the  acquisi- 
tion of  the  plant  will  enable  his  corpo- 
ration to  increase  its  production  1500 
tires  a  day. 
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New  Motorists'  Body 
Plans  Wide  Service 


President  Meals  Says  Association 

Will  Prove  of  Great  Value 

lo  Industry 


CHICAGO,  June  26— The  scope  of  ac- 
tivities to  be  undertaken  by  the  new 
National  Motorists'  Association,  organ- 
ized by  bolters  from  the  American  Auto- 
mobile Association  convention,  was 
broadly  sketched  by  a  number  of  speak- 
ers at  a  banquet  given  for  the  delegates 
at  the  Congress  Hotel. 

4udge  Walter  D.  Meals  of  Cleveland, 
who  was  elected  president,  presided  as 
toastmaster  and  indicated  that  the  key- 
note of  the  new  association  will  be  serv- 
ice to  the  automobile  owners  of  such  a 
nature  as  to  be  of  great  value  to  the  en- 
tire automotive  industry.  He  said  that 
in  order  to  live  and  grow  the  organiza- 
tion must  perform  a  public  service  on  a 
broad  scale  and  must  not  fail  to  look 
after  the  interests  of  its  members. 

Lee  Speaks  on  Taxation 

Richard  H.  Lee,  general  manager  of 
Lord  &  Thomas  of  Chicago,  who  was 
elected  first  vice-president,  declared  that 
automobile  owners  would  be  protected 
against  excessive  taxation  only  when 
thoroughly  organized  and  able  to  stand 
together  as  a  unit.  Lee  was  formerly  a 
member  of  the  executive  committee  of 
the  A.  A.  A. 

Other  officers  besides  Meals  and  Lee 
are:  Second  vice-president,  B.  H.  Hager- 
man,  Kansas  City;  third  vice-president, 
C,  H.  Verschoyle,  Dallas,  Tex.;  fourth 
vice-president,  Eugene  Stuart,  Louisville, 
Ky.;  fifth  vice-president,  J.  Barton 
Weeks,  Philadelphia;  and  treasurer,  H. 
M.  Lucius,  Baltimore.  A  board  of  gover- 
nors composed  of  thirty  members  was 
elected  as  follows: 

To  serve  one  year — H.  P.  Cohen,  Houston, 
Texas;  W.  B.  Wigginton,  Kalamazoo,  Midi; 
F.  H.  Cromwell,  Kansas  City;  G.  E.  Mclninch, 
St.  Joseph,  Mo.;  E.  B.  Hague,  Utica,  N.  Y.; 
E.  S.  Moseley,  Dallas;  James  B.  Fortesque, 
Boston;  Fred  H.  Caley,  Cleveland;  Harry 
Burnhams,  Denver  and  Oscar  A.  Ahlgren, 
Whiting,    Ind. 

To  serve  two  years — W.  N.  Kcnney, 
Decatur,  111.'  Charles  C.  Janes,  Columbus; 
A.  G.  Lupton,  Hartford  City,  Ind.;  Henry  I... 
Jost,  Kansas  City;  A.  J.  Deer,  Cornell,  N.  Y. ; 
George  Bird,  Chicago;  Geo.  H.  Kile,  Akron; 
Fred  Pantlins",  Grand  Rapid.s;  A.  B.  Waugh, 
Omaha  and  Richard  Schafor,   Merced,    Cal. 

To  serve  three  years — D.  B.  Strothman, 
Waterloo,  Iowa;  T^.  A.  Hoskins,  Houston;  H.  R. 
Kettig,  Ix)uisville;  A.  A.  Dedei-niann,  Utica; 
r;  A.  Shelor,  Seattle;  Henry  Pauiman,  Clii- 
cago;  M.  R.  Noblet,  Indianapoli.s;  Richard 
Kennerdall,  Franklin,  Pa.;  F.  E.  Gillespie, 
Lincoln    and    Alex    B.    Johnson,    T.oui.-^villo. 

Caley  Executive  Secretary 

The  board  elected  Caley  executive  sec- 
retary and  F.  E.  Ert.sman  of  Chicago 
assistant  secretary.  Caley  is  president  of 
the  Ohio  State  Automobile  Association, 
and  Ertsman  is  secretary  of  the  Illinois 


AUTOMOTIVE  INDTJSTRTES 

THE  AVTOMOUILH 

State  Automobile  Association.  Executive 
offices  for  the  new  organization  will  be 
opened  in  Washington  within  a  week. 

A.  A.   A.  Directors  Meet 

NEW  YORK,  June  29— Directors  of 
the  American  Automobile  Association  are 
meeting  here  to-day  to  discuss  business 
of  vital  importance  to  the  organization. 
The  bolt  of  the  organizations  now  in- 
cluded in  the  newly  organized  National 
Motorists  Association  will  be  taken  up 
and  its  probable  effect  discussed.  Action 
may  be  taken  on  the  selection  of  an  ex- 
ecutive secretary. 


Car  Thefts  Keep  Pace 

with  Increased  Output 

ST.  LOUIS,  June  29— Statistics  com- 
piled by  the  National  Automobile  Dealers 
Association  show  that  automobile  thefts 
in  the  28  "index"  cities  have  kept  pace 
with  increased  production.  These  28 
cities  show  that  27,554  motor  vehicles 
were  stolen  in  1921  and  21,273  recovered 
The  number  unrecovered  was  the  largest 
noted  in  four  yearr 

The  summary  of  the  figures  for  the 
last  four  years  in  the  28  cities  follows: 

1918,  stolen    27,4^5,    recovered    21,673; 

1919,  stolen    33,508,    recovered    24,740; 

1920,  stolen    30,046,    recovered    21,273; 

1921,  stolen    37,554,    recovered     26,517. 


38,699  Cars  in  Europe 

Await  Reshipment  Here 

WASHINGTON,  June  28— Additional 
figures  on  the  number  of  automobiles 
in  Europe,  which  it  is  feared  will  be  re- 
sold in  America  unless  prevented  by  the 
Graham  "anti-dumping"  bill,  have  been 
submitted  by  the  Department  of  Com- 
merce to  the  Senate  Finance  Committee. 

In  response  to  a  request  from  the 
Committee,  Secretary  Hoover  secured 
telegraphic  information  that  a  total  of 
8699  automobiles  were  available  in 
France,  England  and  Italy  for  immediate 
re-export  to  the  United  States.  This 
cable  advice  has  been  supplemented  by 
a  more  complete  survey  made  by  W.  C. 
Huntington,  Commercial  Attache  of  the 
Department  in  Paris,  which  shows  that 
in  addition  to  the  8699  reconditioned  cars 
there  are  more  than  30,000  automobiles 
which  could  be  reconditioned  and  resold 
in  America. 

There  are  30,000  cars  which  are  con- 
ditioned as  being  "bad  to  fair"  which  the 
Department  has  been  informed  could  be 
repaired  after  a  fashion  and  shipped  back 
to  the  United  States  unless  the  Graham 
bill,  imposing  a  90  per  cent  ad  valorem 
duty  on  each  reimported  car,  is  passed. 


OFI  ER  FORD  WATER  POWER 

DETROIT,  June  28— Announcement 
was  made  after  a  visit  to  Henry  Ford  by 
a  delegation  of  Minnesota  business  men 
that  he  would  build  additions  costing  sev- 
eral million  dollars  to  his  factories  near 
the  high  dam  at  Minneapolis  and  St.  Paul. 
Ford  was  offered  the  water  power  now- 
going  to  waste,  provided  he  would  build 
a  plant  employing  between  4000  and  5000 
men. 
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Huffman  Bankruptcy 
Proceeding  Dropped 

Creditors     A>k.     for     I)i:>mi.ssal — 

Company    to    Co    Aht^ad 

with  Operatioii.s 

ELKHART,  IND.,  June  29— Bank- 
ruptcy proceedings  instituted  last  Octo- 
ber against  the  Huffman  Brothers  Motor 
Co.,  manufacturer  of  passenger  cars  and 
trucks,  have  been  dismissed  upon  motion 
of  the  creditors  who  filed  the  petition  for 
the  appointment  of  a  trustee. 

L.  R.  Huffman,  treasurer  and  general 
manager  of  the  company,  states  that  it 
has  on  hand  approximately  $500,000 
worth  of  materials  which  will  be  turned 
into  finished  products  as  rapidly  as  pos- 
sible. The  organization  was  continued 
during  the  months  of  comparative  inac- 
tivity, and  the  company  is  ready  to  pro- 
ceed with  manufacturing.  Production 
will  continue  to  be  under  the  direction 
of  R.  E.  Chiddester.  W.  L.  Huffman, 
president  of  the  company,  will  remain 
actively  connected  with  the  business. 

Larger  Truck  to  Be  Made 

While  the  plant  has  been  in  the  hands 
of  a  trustee,  the  company  has  been  de- 
signing new  models  and  is  now  prepared 
to  manufacture  a  larger  truck  than  here- 
tofore. It  will  have  a  capacity  of  2V2-3 
tons.  It  is  understood  also  that  an  orig- 
inal design  in  closed  cars  has  been  worked 
out. 

The  price  lists  of  the  company's  prod- 
ucts follow: 

TRUCKS 

Old  Price  New  Price 

Mode"    B    1"  2-2-ton $1.W5  $1,795 

Model    C    Vo-S-ton 1,795  1,695 

Model     D    2-3-ton 2,895 

PASSENGER    CARS 

Tou.-ing     $1,795  $1,395 

Sedan     2.295 


NEW   WINTON    DISTRIBUTOR 

CLEVELAND.  June  28— The  Winton 
Co.  announced  to-day  that  the  Garlarkl 
Automobile  Co.  of  New  York  has  taken 
over  the  Winton  car  sales  in  the  Metro- 
politan district.  The  Winton  building  at 
Broadway  and  TOth  Street  has  been  sold 
to  the  Studebaker  Corp. 


REYNOLDS  Bt  SINESS  DOUBLED 

JACKSON,  MICH.,  June  2t>— The 
Reynolds  Spring  Co.  has  received  several 
new  contracts  from  motor  companies,  and 
the  volume  of  its  spring  business  is  dou- 
ble that  of  a  year  ago.  It  is  makinir 
enough  profit  to  pay  common  dividends. 


PACKARD  INCREASES  OUTPUT 

DETROIT,  June  29 — .Announcement  is 
made  by  .\lvan  Macauley  that  a  produc- 
tion scheilule  of  2000  Packard  single  six 
cars  a  month  has  been  determined  upon, 
in  addition  to  the  twin  six  and  truck 
output.  This  schedule  would  make  the 
production  exactly  twice  the  volume  de- 
cided upon  when  the  new  single  six  was 
announced  in  April. 
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Federal  Tests  Show 
Saving  of  Gasoline 

Through  Adjustment  of  Carbure- 
ter Consumption  Is  Lowered 
25  Per  Cent 


WASHINGTON,  June  27— Preliminary 
reports  on  efficiency  tests,  now  being  con- 
ducted by  the  Government  Bureau  of 
Mines,  show,  after  a  course  of  experi- 
ments in  the  adjustment  of  carbureters 
on  government  operated  automobiles,  a 
saving  of  25  per  cent  in  the  consumption 
of  gasoline. 

The  tests  now  being  conducted  are 
made  on  motor  trucks  used  for  hauling 
coal  from  the  government  fuel  yard,  the 
cars  being  in  operation  for  eight  hours 
a  day,  under  ordinary  city  use.  The  tests, 
under  the  supervision  of  G.  W.  Jones,  as- 
sistant explosive  chemist,  disclose  the 
fact  that  practically  all  the  forty  vehi- 
cles tested  were  using  a  mixture  too  rich 
in  gasoline. 

Before  the  adjustments,  the  exhaust 
gas  was  found  to  run  5.8  to  12.3  per  cent 
carbon  dioxide.  All  machines  were  ad- 
justed to  give  11  to  12  per  cent  carbon 
dioxide  at  a  speed  of  five  miles  per  hour, 
the  usual  speed  for  the  trucks.  On  level 
grades  the  carbon  dioxide  dropped  about 
1  per  cent  under  that  on  up-grade. 

A  complete  record  of  the  test  is  being 
kept  by  the  government  on  each  of  the 
forty  5  and  7 1/2 -ton  trucks,  and  the  re- 
sults and  recommendations  of  the  depart- 
ment will  be  made  the  basis  of  a  bro- 
chure to  the  automobile  industry,  with 
the  result,  it  is  expected,  that  the  govern- 
ment will  be  able  to  point  the  way  for  a 
very  material  saving  in  gasoline  con- 
sumption. 

The  volume  of  gasoline  consumption 
IS  considered  to  have  been  affected  by 
three  factors,  33  per  cent  due  to  the  ma- 
chine, 33  per  cent  to  the  carbureter  ad- 
justment, and  33  per  cent  to  the  driver. 


Paig< 


lige-Detroit  to  Resume 
Paying  Common  Dividends 

DETROIT,  June  27— With  the  pay- 
ment of  a  cash  dividend  of  6  per  cent  on 
its  common  stock  on  July  10,  the  Paige- 
Detroit  Motor  Car  Co.  will  resumt,  pay- 
ments on  this  stock  which  have  been 
suspended  since  Dec.  10,  1920,  when  a  1 
per  cent  dividend  was  distributed.  Of 
the  $4,000,000  common  stock  authorized, 
$2,000,000  is  outstanding,  the  par  value 
of  which  is  $10. 

In  connection  with  the  resumption  of 
payments,  the  company  notes  that  since 
1914  it  has  distributed  to  its  holders  of 
common  stock  payments  of  227  per  cent 
in  cash  and  263  1/3  per  cent  in  stock. 
The  year  1915  was  the  largest  cash  divi- 
dend period  when  59  per  cent  was  paid, 
and  1916,  the  largest  stock  dividend  year 
when   130  per  cent  was  distributed. 

President  H.  M.  Jewett  said  the  pres- 
ent production  of  the  company  is  at  the 
rate  of  200  cars  daily,  this  including  the 
two  Paige   models  and   the  new  Jewett. 
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The    company's    bank    loans    have    been 
cleared  away,  Jewett  said. 

"Our  only  obligations  are  those  of  a 
current  nature,"  he  added.  "Liberal  al- 
lowance has  been  made  for  depreciation. 
Inventories  have  been  written  down  to 
cost,  and  we  are  turning  over  our  inven- 
tories now  every  30  days  or  at  an  even 
shorter  interval.  Conditions  seem  to 
justify  the  dividend  for  the  common 
stock." 


June  29,  1922 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


The  notable  development  in  last  week's 
money  market,  aside  from  a  generally 
easier  trend  of  rates,  was  the  reduction 
of  the  rediscount  rate  by  the  New  York 
and  Boston  Federal  Reserve  Bank.  The 
New  York  institution  reduced  its  rate  on 
all  classes  of  paper  from  41/2  to  4  per 
cent,  effective  June  22,  and  the  Boston 
institution  made  a  similar  reduction,  ef- 
fective June  23.  The  41/2  per  cent  rate  in 
both  cases  had  been  in  effect  since  No- 
vember last.  The  Minneapolis,  Kansas 
City  and  Dallas  banks  still  maintain  a 
5  per  cent  rate  on  all  classes;  the  seven 
others  have  a  4%  per  cent  rate. 

Last  week,  rates  for  call  loans  ranged 
from  2%  per  cent  to  5  per  cent,  as  com- 
pared with  2%  per  cent  to  4  per  cent  in 
the  preceding  week.  On  the  first  three 
days  of  last  week,  call  money  was  re- 
newed at  3  per  cent.  On  Thursday  the 
renewal  rate  declined  to  2%  per  cent, 
the  lowest  recorded  since  Oct.  11,  1917. 
On  Friday  there  was  a  sudden  advance, 
however,  to  5  per  cent.  In  time  money  the 
situation  remained  practically  unchanged, 
sixty  days'  maturities  being  quoted  at  4 
per  cent,  ninety  days',  4,  and  five  months' 
at  4  per  cent  to  4^/2  per  cent,  with  six 
months'  at  4^4  per  cent,  the  same  as  in 
the  preceding  week. 

Freight  car  loadings  durin^  the  week 
ended  June  10  totaled  846,002  cars,  as 
compared  with  750,645  in  the  preceding 
week,  which  was  an  increase  of  95,357 
cars.  The  total  for  the  week  ended  June 
10  was  within  33  cars  of  the  largest  load- 
ing for  any  week  preceding  the  coal  strike 
this  year,  and  marked  an  increase  of 
58,719  over  the  corresponding  week  of 
1921,  but  a  decrease  of  84,974  from  the 
corresponding  week  of  1920. 


EXPECT  TOWNSEND  REFINANCING 

JANiESVILLE,  WIS.,  June  2o— Cred- 
itors of  the  Townsend  Manufacturing 
Co.,  maker  of  kerosene  tractors,  tractor 
engines,  etc.,  after  long  consideration  of 
its  affair.s,  have  permitted  the  institution 
of  bankruptcy  proceedings  by  which  it 
is  hoped  to  reorganize  and  refinance  the 
enterprise  and  maintain  it  as  a  going 
concern. 

The  liabilities  are  given  as  approxi- 
mately $75,000  and  assets  of  $188,000 
are  claimed.  The  concern  has  some  good 
orders  on  its  books  and  considerable  busi- 
ness in  sight  which  it  is  believed  pos- 
sible to  undertake  if  adequate  working 
capital  can  be  provided. 


American  Bosch  Magneto  Corp.  shows  a 
good  sized  profit  for  May,  satisfactory  net 
returns  being  probable  al.so  for  June.  It  is 
liliely,  iiowever,  tliat  tinere  will  be  a  slight 
operating-  loss  for  the  first  .'-ix  months  of  this 
year.  Volume  of  sales  has  been  increasing 
steadily,  reaching-  now  close  to   $900,000. 

IVIulllns  Body  Corp.  reports  gross  ship- 
ments in  May  approximating  $275,000,  from 
which  profits  were  between  $45,000  and  $50,- 
000.  It  is  estimated  that  June  shipments  will 
be  between  $350,000  and  $375,000,  on  which 
net  profits  should  approximate  $60,000.  Ac- 
cording to  officials,  the  plants  of  the  cor- 
poration are  operating  at  substantial  capacity 
and  it  is  anticipated  that  the  present  sched- 
ule will  be  maintained  for  some  time.  A 
seasonal  lull  is  not  unliliely  during  the  late 
summer  months,  but  forward  business  on 
the  books  is  sufficient  to  assure  active  oper- 
ations over  an  extended  period. 

Moon  Motor  Car  Co.  has  declared  a  quar- 
terly dividend  of  25  cents  a  share  on  the 
common  stock,  of  which  there  are  154,213 
-shares  of  no  par  value  outstanding.  The 
twentieth  consecutive  quarterly  dividend  of 
1%  per  cent  also  has  been  declared  on  the 
preferred  stock,  payable  July  1  to  stockhold- 
eis  of  record  June  26.  There  are  3114  shares 
of  preferred  outstanding.  The  company 
states  that  for  the  first  six  months  of  1922, 
June  partially  estimated,  net  earnings  totaled 
$225,648,76,  which  are  considerably  more  than 
sufficient  to  pay  the  full  year's  dividends  on 
the  preferred  and  common  stocks.  January 
and  February  showed  a  net  deficit  of  $400. 
In  May  the  output  was  515  cars  and  ship- 
ments in  June  are  expected  to  exceed  750 
cars.  July  and  August  schedules  call  for  a 
production  of  about  1000  cars  each  month. 

Hayes  Wheel  Co.  common  stock  to  the 
amount  of  30,000  shares,  which  was  offered 
at  $27.50  a  share  by  a  syndicate  headed  by 
McClure,  Jones  &  Reed,  John  Burnham  & 
Co.,  Chicago,  and  Otis  &  Co.  of  Cleveland, 
has  been  heavily  over-subscribed.  The  capi- 
talization of  the  company  consists  of  200,000 
shares,  authorized  and  outstanding  of  com- 
mon stock,  and  $771,000  of  first  mortgage 
10-year  7  per  cent  gold  bonds.  The  original 
bond  issue  was  $1,000,000,  but  is  being  re- 
tired gradually  through  the  sinking  fund 
provisions.  A  financial  statement  issued  by 
the  company  as  of  May  31,  1922,  shows  cash 
on  hand,  $530,421;  total  current  assets 
$3,6«2,227;  current  liabilities,  $1,272,124;  net 
current  asse«^s,  $2,410,103,  and  total  net  assets 
after  providing  for  all  liabilities  and  reserves, 
$4,946,355. 

Saxon  Motor  Car  Corp.  proposes  an  in- 
crease in  the  capital  stock  from  200,000  to 
400,000  shares, 

Studebaker  Corp.  is  reported  to  be  consid- 
ering a  plan  for  the  retirement  of  the  pre- 
ferred stock  by  issuing  common  stock  in  ex- 
change for  the  senior  security,  share  for 
share.  There  is  $9,800,000  of  the  preferred 
stock  outstanding  and  its  retirement  through 
an  exchange  for  common  would  remove 
everything  ahead  of  the  common  stock.  The 
immediate  dividend  return  would  be  the 
.same,  7  per  cent. 

L.  H.  Gilmer  Co.  has  declared  a  dividend  of 
1^  per  cent  on  preferred  stock,  payablo 
July  1. 

Federal  Motor  Truck  Co.  h.is  declared  a 
dividend  of  2  per  cent  in  cash,  p.-iyable  June 
30  to  stock  of  record  June  24. 

Nash  Motors  Co.  has  declared  a  <lividend  of 
$6  a  share  on  the  common  stock,  payable 
Aug.  1  to  stock  of  record  July  20. 


June  29,  1922 
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INDUSTRIAL  NOTES 


Cleveland  Tractor  Co.'s  plant  at  (,'leveland 
will  have  additions  aggregating  $1,250,000 
made  immediately  so  that  it  can  produce  50 
Zeder  cars  and  50  tractors  a  day  and  also 
provide  for  the  building  in  the  near  future 
of  a  new  1-ton  truck,  embodying  new  ideas 
in  design,  which  is  being  engineered  under 
the  personal  direction  of  llollin  II.  White. 
F.  N.  Zeder,  designer  of  the  Zeder  car,  is 
now  at  the  plant  to  hasten  the  completion 
of  preliminary  work  for  production  of  the 
car. 

C.  G.  Spring  Co.  has  purchased  the  ma- 
chine equipment  and  plating  plant  of  the 
Shakespeare  Products  Co.  and  is  now  run- 
ning that  branch  full  capacity  in  an  effort  to 
keep  up  with  orders  booked  for  bumpers. 
The  C.  G.  Spring  Co.  operates  two  plating 
plants  in  Kalamazoo,  with  branch  plants  in 
Detroit,  Chicago  and  Cleveland,  and  has  also 
been  forced  to  let  out  large  quantities  of 
work.  Botli  bumper  shops  at  Kalamazoo  and 
Chelsea  are  running  full  capacity. 

Sundby  Battery  Co.  has  purchased  and  is 
now  occupying  the  plant  in  Milwaukee  built 
by  the  A.  C  Holtz  Chemical  Co.,  but  never 
placed  in  actual  operation.  The  plant  is  of 
daylight  construction,  having  been  designed 
for  chemical  products  manufacture,  and 
lends  itself  admirably  to  storage  battery  pro- 
duction processes.  The  Sundby  company  is 
installing  equipment  so  that  production  may 
be  started  by  July  1. 

Western  Reserve  Cotton  Mills  of  Millen, 
Ga.,  began  operations  in  mid-.Tune  with  300 
operatives,  manufacturing  exclusively  square 
woven  tire  fabric.  Several  thousand  dollars 
worth  of  new  machinery  has  been  lately 
added  to  the  plant,  which  will  operate  stead- 
ily from  now  on.  both  day  and  night.  The 
plant  is  a  subsidiary  organization  of  the 
Mason   Tire  &   Rubber  Co. 

Pennsylvania  Rubber  Co.,  .leannette.  Pa., 
during  semi-annual  inventory  taking  start- 
ing .Tuly  1,  will  rush  to  completion  important 
extensions  to  equipment,  which  will  increase 
curing  facilities  and  place  the  company  in  a 
position  to  turn  out  5000  tires  and  7000  lubes 
daily.  This  schedule  is  expected  to  begin 
the   early   part    of  August. 

Standley  Manufacturing  Co.,  Boone.  Iowa, 
has  opened  up  a  branch  house  under  the 
same  name  at  Nelson  Avenue  and  Manley 
Street.  T,ong  I.sland  City.  N.  Y.  A  complete 
stock  of  the  Standley  line  will  be  carried, 
quoted  f  o.b    New  York  City. 

Dura  Co.,  manufacturer  of  mechanical 
window  regulators  for  closed  automobiles, 
has  negotiated  a  five-year  lea.se  for  one  of 
the  plants  of  the  Toledo  Cooker  Co  ,  Toledo. 
The  Dura  Co.  has  outgrown  its  present  quar- 
ters. Officials  of  the  company  are  closely 
allied  with  the  Milburn  Wagon  Co. 

Stewart-Warner  Speedometer  Corp.  re- 
ports unfilled  orders  for  .Tune  totaling  $1,500.- 
000.  Sales  so  far  this  month  are  more  than 
double  those  for  the  corresponding  period 
last  yeai'.  Officials  believe  that  this  month's 
business  will  be  the  largest  in  the  company's 
history. 

Gary  Motor  Corp.,  Gary.  Ind.,  manufac- 
turer of  the  Gary  truck,  has  opened  two  new 
factory  branches,  one  in  Chicago  at  150.^-05 
South  Michigan  Avenue  in  charge  of  Charle.'^ 
Statter  and  the  other  at  1722-2R  Cherry 
Street,  Kansas  City. 

Ruggles  Motor  Truck  Co.  has  ao(|iiired  a 
site  at  Bad  Axe.  Mich.,  on  which  it  plans  a 
new  plant  building,  50  x  175  ft. 


KMPLOYMKJST   1,970  BETTER 

DETROIT,  June  26— Members  of 
the  Employers  Association  report 
that  the  number  of  workers  on 
their  payrolls  was  increased  by 
1970  last  week.  This  brings  the 
total  to  a  new  high  mark  of  178,- 
474,  which  is  68,000  more  than  for 
the  same  week  in  1921  and  only 
10,000  less  than  the  same  week  of 
1920. 


'  Rubber  Association  of  America  lias  re- 
moved its  general  oRjces  from  52  Vanderbilt 
Avenue  to  the  Fisk  Building,  at  250  West 
57th   Street,   New   York. 


Automotive  Structure 

Planned  for  New  York 

NEW  YORK,  June  26— The  estate  of 
J.  Wertheim  will  erect  a  three  story  build- 
ing' adapted  to  the  automotive  trade  in 
the  block  bounded  by  57th  and  58th 
Streets,  Broadway  and  Eighth  Avenue. 
Showrooms  for  passenger  cars  will  oc- 
cupy the  Broadway  frontage  and  truck 
salesrooms  will  face  Eighth  Avenue.  In 
the  center  of  the  building  will  be  a  large 
court,  permitting  the  movement  of  cars 
into  the  various  showrooms  without  dis- 
turbing the  store  fronts. 

A  building  was  started  by  Wertheim 
on  this  site  two  years  ago,  but  after  the 
foundation  was  built  Werthsim  died  and 
the   property  has   been   idle   since   then. 


New  Case  12-20  Tractor 

Will  Pull  Three  Plows 

RACINE,  WIS.,  June  27— While  not 
differing  radically  in  appearance  from 
previous  Case  models,  the  new  Case  12- 
20  tractor  is  practically  of  a  two-plow 
size  for  all  conditions  and  will  pull  three 
plows  under  ordinary  conditions.  It  will 
handle  a  22  x  36  thresher  with  all  at- 
ts,chments,  will  operate  a  12  or  14  in.  silo 
filler  and  will  pull  a  9  ft.  double  disk  in 
high  gear  or  a  12  ft.  grain  drill. 

The  frame  is  in  one  piece  and  this  holds 
all  bearings,  shafts  and  gears.  The  en- 
gine is  a  vertical  four-cylinder  type,  4% 
X  5  in.,  with  valves  in  the  head.  The  cylin- 
der barrels  are  renewable.  The  belt  pul- 
ley is  mounted  directly  on  an  extension 
of  the  crankshaft. 


FOUR  COMPANIES  ENJOINED 

PHILADELPHIA,  June  29— Upon  pe- 
tition of  the  Hudson  Motor  Specialties 
Co.,  the  Federal  court  for  the  northern 
district  of  Ohio  has  granted  it  a  perpet- 
ual injunction  restraining  the  Simmons 
Manufacturing  Co.,  the  Lake  Erie  Ac- 
cessories Co.,  the  M  &  M  Co.  and  the 
-American  Signal  Co.  from  using  or  sell- 
ing lugs  for  power  plant  support  for 
motor  vehicles  embodying  the  invention^^ 
described  in  patent  No.  1.2(5:5  899.  as  well 
as  from  using  in  conjunction  with  the 
manufacture  or  sale  of  any  motor  sup- 
port or  lugs  for  power  plant  support  the 
name  "Crankcase   Repair  Arm." 


METAL   MARKETS 


Although  both  steel  producers  and  con- 
sumers are  more  or  less  in  a  quiver  over  the 
developments  which  the  next  few  days  will 
bring  forth  with  reference  to  the  coal  strike 
and  the  transportation  situation,  the  market 
is  not  likely  to  undergo  any  incisive  changes 
during  the  next  few  weeks.  These  develop- 
ments, however,  will  exert  considerable  in- 
fluence on  the  shaping  of  the  market  in 
August  when  the  extent  of  the  demand 
should  determine  whether  buyers  or 
producers  will  have  the  upper  hand  during 
thie  latter  part  of  the  year.  Except  for 
filling  in,  July  buying  is  practically  over, 
and,  taking  into  consideration  th:  limitations 
imposed  upon  production  by  the  difficulties 
which  some  mills  encounter  in  obtaining 
sufficient  supplies  of  fuel  and  in  the  case 
of  some  non-integrated  mills  by  the  tightness 
in  the  supply  of  semi-fmished  steel,  such  as 
sheet  bars,  as  well  as  the  somewhat  greater 
scarcity  of  efficient  labor,  orders  for  July 
shipment  on  the  books  of  mills  are  on  parity 
with   capacity  production. 

The  future  ccrse  of  the  market  will  largely 
depend  upon  whether  August  will  turn  out 
to  be  a  month  of  more  active  buying  than 
that  month  usually  is.  Meanwhile.  ho>^ever, 
every  developmsnt  that  tends  to  increase  the 
cost  of  steel  production,  such  as  continuance 
of  the  coal  strike,  will  furnish  a  prop  for 
continued  control  of  the  market  by  sellers. 
The  fact  tnat  the  chief  producing  interest  is 
booking  orders  for  third  quarter  sheet  ship- 
ments at  old  prices  exerts  a  restraining  in- 
fluence upon  the  market  at  one  of  its  most 
critical  post-war  periods  when  fundamental 
conditions  would  seem  to  favor  a  repetition 
of  the  1920  runaway  period  of  prices  and  a 
duplication,  although  on  a  somewhat  smaller 
scale,  of  the  disastrous  aftermath  of  that 
flurry. 

Apparently  the  lesson  of  those  days  has 
not  been  lost.  It  is  a  mistake  to  picture  the 
sheet  market  of  the  present  tirr.e  as  one  in 
which  the  leading  interest  has  one  price 
and  all  of  the  independents  another.  There 
are  several  representative  independents  who 
are  adhering  closely  to  the  corporation's 
price    schedule. 

Pig  Iron. — Automotive  founiiries  continue 
to  buy  m  a  conser'-ative  way.  The  Ford 
furnace  at  River  Rouge  fijrures  these  days 
as  one  of  the  largest  buyingr  factors  in  the 
iron  ore  market. 

Steel. — Somewhat  of  a  riniu-;  lend--ncy  is 
noted  in  the  market  for  automotive  r.lloy 
steels.  So  much  is  certain  that  the  price 
cutting  on  nickel  steel  that  was  in  evidence 
for  a.  long  time  has  subsided.  Strip  steel 
makers  continue  to  nceive  the  bulk  of  their 
orders  from  the  automotive  industries. 
Producers  are  holding  down  commitments 
BO  as  to  have  a  free  hand  if  continuance  of 
the  coal  strike  should  brine  about  higher 
production  costs.  The  hot-rolled  market  is 
at  2.40c..  base.  Pittsburgh,  as  a  minimum, 
while  the  cold -rolled  rules  generally  at  4. 
Sal^s  of  automobile  sheet  seconds  at  4.25c., 
Ptttsburgh.  have  been  noted  recently.  The 
sheet  bar  situation  continues  tight  as  tight 
can  bo.  These  mills  which  are  quoting  $35. 
Pittsbur.sh.  confine  sales  to  regular 
(Tvistomers.  Others  have  been  quoting  J37.50 
for     tiiird    quarter. 

Aluminum.  —  A  waiting  attitude  charac- 
terizes the  market  which  remains  nominally 
unchanged. 

Copper. — (^n  the  whole  the  market  's  fairly 
steady  with  a  continuing  good  demand  for 
copper  and  brass  products  fmin  the  auto- 
motive industries. 
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SHOWS 

Sept.  23-30— New  York,  Closed 
Car  Show,  Grand  Central 
Palace. 

Nov  13-18  —  Chicago,  Annual 
Show  and  Meeting  of  the 
Automotive  Equipment 

Association. 

Dec  3-9— New  York,  Eighteenth 
Annual  Automobile  Salon, 
Commodore  Hotel. 

January— Chicago,  Annual  Auto- 
mobile Salon. 


FOREIGN    SHOWS 

March  10-July  31— Tokio,  Japan, 
Peace  Exhibition. 
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July  1-24 — London  (Olympia), 
Aircraft    Exhibition. 

Sept.  1922  —  Rio  de  Janeiro, 
Brazil,  Automobile  Exhib- 
its in  Connection  with  the 
Brazilian  Centenary  As- 
socciagao  Automobilista 
Brazileria. 

Sept.  15-20— The  Hague,  Auto- 
mobile Show. 

Sept.  25-Oct.  3— Berlin,  Auto- 
mobile Show  at  the  Kaiser- 
Damm  Hall  under  the 
auspices  of  the  German 
Automobile  Manufacturers 
Association. 

September  —  Buenos  Aires, 
Argentina,  Annual  Ex- 
hibition, Sociedad  Rural 
Argentina. 


Oct.  4-15  —  Paris,  Automobile 
Show,  Grand   Palais. 

Nov.  3-11  — London  (Olympia), 
Automobile  Show. 

Nov.  10  -  Dec.  19  —  Brussels, 
Automobile  Show,  Palais 
de  la  Cinquantenaire. 

Nov.  29--Dec.  4 — London  (Olym- 
pia), cycle  and  Motor- 
cycle Show.  British  Cycle 
Motors,  The  Tower,  War- 
wick Road,  Coventry. 

November — Buenos  Aires,  Ar- 
gentina. Annual  Exhibi- 
tion, Automovil  Club 
Argentino. 


RACES 

July     15  —  Strasbourg, 
Grand  Prix. 


French 


CONVENTIONS 

July  17  —  Baltimore,  meeting, 
representatives  of  highway 
departments  of  ten 
Eastern  states. 

June  26-.Uily  1— Atlantic  City, 
Twenty-fifth  Annual  Meet- 
ing of  the  American 
Society  for  Testing 
Materials,  (IThalfonte-Had- 
don  Hall  Hotel. 

August  2.S-Sept.  2  —  Detroit 
National    Safety   Congress. 

Sept.  18-23,  1922  —  Rome,  Italy. 
Second  Annual  Meeting  of 
the  International  Chamber 
of  Commerce. 

Sept.  13.  14,  IS^Annual  credit 
meeting,  Motor  and  Acces- 
sory Manufacturers  Ass'n. 
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July  15,  Date  Fixed    * 
for  Release  of  Film 


Copies  of  "Story  of  Automobile 
May  Be  Obtained  by 
Manufacturers 


WASHINGTON,  June  27— History  of 
the  American  automobile  industry,  de- 
picted in  a  five-reel  motion  picture,  made 
under  the  supervision  of  the  automotive 
division  of  the  Department  of  Commerce, 
will  be  ready  for  release  on  July  15,  the 
department  has  announced. 

The  film,  known  as  "The  Story  of  an 
Automobile,"  was  made  under  the  per- 
sonal direction  of  M.  F.  Leopold,  engi- 
neer of  the  Bureau  of  Mines,  and  was 
taken  in  the  Studebaker  Corp.  plant  at 
South  Bend.  The  purpose  of  the  film 
is  to  advertise  the  entire  automobile  in- 
dustry rather  than  any  particular  make 
of  car.  Copies  will  be  loaned  by  the  divi- 
sion to  any  manufacturer  in  the  industry. 

The  picture  shows  in  a  graphic  way 
the  complete  manufacture  of  an  automo- 
bile and  the  many  hundreds  of  me- 
chanical operations  employed.  A  lirst 
night  "party"  will  be  given  to  members 
of  Congress,  the  Cabinet  and  diplomats, 
at  an  initial  showing  early  next  week. 

The  department  has  announced  that 
the  film  will  be  copied  with  translations 
into  more  than  half  a  dozen  languages  in 
order  that  the  story  of  the  American 
automobile  may  have  wide  distribution 
abroad.  Attaches  and  American  consuls 
abroad  will  be  instructed  to  offer  the 
loan  of  the  film  at  any  and  all  appro- 
priate occasions,  such  as  conventions  or 
meetings  of  prospective  consumers. 


and  May  resulted  in  blank  ink  returns. 
Profits  were  not  large,  but  the  company 
has  not  operated  in  red  ink  figures  since 
March. 

The  company  has  broadened  its  scope 
of  late  by  closing  contracts  for  several 
million  feet  of  tubing  which  goes  into 
beds.  The  tubing  will  be  made  at  the 
Standard  Welding  plant.  The  company's 
automobile  parts  business  is  reported 
holding  up  well,  while  new  contracts  have 
just  been  closed  for  axles  with  some  of 
the   smaller   companies. 


Five  Tool  Companies 
Form  Consolidation 


STANDARD   PARTS'    PROFITS 

CLEVELAND,  June  26— Business  at 
the  Standard  Parts  Co.  has  developed  to 
such  an  extent  that  operations  in  April 


Sharp  Price  Reductions 

Made  on  Dorris  Models 

ST.  LOUIS,  June  26— The  Dorris  Mo- 
tor Car  Co.  announces  sharp  price  reduc- 
tions effective  July  1.     The  list  follows: 

Old  Price     New  Price 
7-passenger    Phaeton..     $4,785  $3,950 

4-passenger     Phaeton..       4,785  3,950 

4-passenger     Coupe....        5,800  4,985 

7-passenger     Sedan 7,190  5,750 


SHIPS  822  CARS  ONE  DAY 

DETROIT,  June  26— Buick  Motor  Car 
Co.  shipped  822  cars  on  June  23,  the 
largest  single  day's  shipment  in  the  com- 
pany's history.  The  company  has  been 
operating  on  a  part  time  schedule  for  the 
past  month,  pending  changes  in  its  man- 
ufacturing policy,  which  include  the  op- 
eration  of  the   Scripps-Booth   plant. 

Orders  on  sport  models  run  several 
months  ahead,  dealers  taking  orders  on 
a  delivery  basis  of  eight  weeks.  The 
factory  is  likewise  far  behind  on  closed 
car  deliveries. 


ARGENTINA  TRACIOR  TESTS 

BUENOS  AIRES,  ARGENTINA,  June 
8  {By  Mail) — The  National  Bureau  of 
Roads  and  Bridges  will  hold  tractor 
demonstrations  on  July  17  for  the  pur- 
pose of  trying  out  the  different  types 
of  tractors  imported  into  the  Republic. 
All  particulars  may  be  referred  to  the 
Secretaria  Departamento  do  Caminos  y 
Puentes,  Reconuista  575,  Buenos  Aires. 


Former  Head  of  American  Loco- 
motive Co.  Will  Be  Chair- 
man of  Board 


NEW  YORK,  June  26 — Articles  of  in- 
corporation have  been  filed  in  Delaware 
for  the  Consolidated  Machine  Tool  Corp. 
of  America,  which  will  acquire  the  Betts 
Machine  Co.,  whose  plant  is  located  in 
Rochester;  Colburn  Machine  Tool  Co. 
of  Cleveland;  Hilles  &  Jones  Co.  of  Wil- 
mington, Del.;  Modern  Tool  Co.  of  Phila- 
delphia, and  the  Newton  Machine  Tool 
Works,  Inc.,  of  Newton,  Pa. 

Permanent  organization  will  be  per- 
fected by  the  election  of  officers  and  di- 
rectors in  a  few  weeks.  It  is  stated  that 
W.  H.  Marshall,  formerly  head  of  the 
American  Locomotive  Co.,  will  be  chair- 
man of  the  board  of  directors,  and  C.  K. 
Lassiter,  who  has  been  vice-president  of 
the  American  Locomotive  Co.  in  charge 
of  manufacture,  will  be  president.  Be- 
sides these  men  the  board  will  include 
R  H.  Ingle.  W.  H.  Breckenridge,  H.  J. 
Bailey,  C.  W.  Tayne  and  H.  W.  Champion, 
all  of  whom  have  been  active  in  com- 
panies that  go  to  make  up  the  combine. 

The  capital  stock  of  the  consolidated 
company  is  made  up  of  200,000  shares 
of  no  par  value  and  $10,000,000  7  per 
cent  non-cumulative  preferred  stock.  The 
headquarters  of  the  new  enterprise  will 
be  at  17  East  Forty-second  Street,  New 
York. 

The  new  combination  will  handle  heavy 
duty  lathes,  boring  mills,  shapers,  Blot- 
ters, planers,  heavy  duty  drilling  ma- 
chines, internal  and  external  cylindrical 
grinding  machines,  horizontal  and  ver- 
Tical  punches,  shears  of  various  types, 
cold  saws,  automatic  die  heads,  miscel- 
laneous small  tools  and  a  complete  Ime 
of  shop  equipment. 
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Precision  Machine  Work  in  the 
Production  of  Aluminum  Pistons 
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nnHE  vital  role  played  by  Fay 
Automatics  in  machining  to 
close  tolerances  the  aluminum 
pistons  recently  adapted  by  the 
builders  of  the  Essex  engine,  is  an- 
other reason  why  prominent  au- 
tomotive manufacturers  continue 
to  equip  writh  this  unusual  Lathe. 


The  Fay  Automatic  shown  above 
turns  the  outside  diameter,  faces 
the  end  and  also  rough  cuts  and 
finish  cuts  the  ring  grooves. 

The  floor  to  floor  time  on  this 
operation  is  about  20  seconds. 

Where  will  a  Fay  Automatic  do 
the  most  good  in  your  shop? 


JONES  &  LAMSON 
MACHINE  CO. 


Also 


Makers    of     the    Hartness 
Turret    Lathe 


Flat 


SPRINGFIELD,     VERMONT 

503    Market    St..    San    Francisco,    Cal. 

9-10  Water  Lane,  Queen   Victoria  St. 

LONDON,  Eng. 

AGENTS :  France.  S|win  and  Belsium — 
F.  AulHTt.v  &  Co..  '.M  Rue  tie  M.^ut>euse. 
Paris:  llnlliuul — SpliotlioiT,  Reeunrkes  & 
Co..  Kottenlam  ;  Ja|>an.  Knoa.  etc. — 
Mitsui  &  IV..  Ltd..  Tokio:  Australasia — 
MoPhersoiCs  Pt.v..  Ltd..  .'>.">4  Coilius  St.. 
MellKHirne.  Sti^ckholni.  Sweden — A.  Bol 
Osear   LindlHim.   PosHkix   420. 


F^^AmWMAnC  LATHE 
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Future  Costs  Underestimated 


EARLY  in  February  we  told  you  Warner  &  Swasey  prices 
could  only  go  one  way  and  that  up.  Sales  increased 
because  people  liked  our  frank  price  policy,  which  we  said 
was  based  upon  our  analysis  of  the  economic  future. 

In  the  three  months  that  have  passed,  American  business 
has  come  back  strong,  and  raw  materials,  sold  last  winter  at 
liquidation  prices,  have  started  back  where  producers  can 
profit.  The  better  mechanics  have  had  jobs,  but  the  "near" 
mechanics  have  drifted  back  to  the  farms  or  other  occupa- 
tions. Do  you  know  that  competent  experts  say  there  are 
already  well  defined  shortages  of  certain  classes  of  labor  in 
the  big  industrial  centers? 

That  means  the  real  men  in  metal-working  lines  whom  we 
need  to  build  Warner  &  Swasey  quality  into  machines  are 
not  going  to  be  willing  to  give  their  best  at  as  low  cost  as 
we  figured  when  we  set  our  prices  in  February. 

It  has  always  been  our  policy  to  give  you  our  product  at  the 
lowest  possible  price  until  we  are  compelled  by  costs,  beyond 
our  control,  to  increase.  We  don't  know  when  this  time  will 
come,  but  if  you  haven't  followed  the  trend  of  affairs  as  we 
have,  you  may  well  anticipate  now  what  seems  a  certainty 
to  us.  Of  course  you  can  always  buy  cheaper  turret  lathes, 
but  if  you  buy  on  the  basis  of  cost  per  piece  produced  and 
long  life  of  the  machine  you  will  find  a  W  &  S  Turret  Lathe 
means  you  have  bought  the  real  bargain  in  the  turret  lathe 
field. 


Buy   now — You    can    do  so    wisely   and 
safely  if  you  select  W  &  S  Turret  Lathes 


The  Warner  &  Swasey  Company 


NEW   YOnK:    Singer   Building 
CHICAGO:  C18-C22  Wasliington  Boulevard 
MILWAUKEE:  208  Sycamore  Building 


Cleveland,  U.  S.  A. 


BOSTON:   Oliver   Building 
INDIANAPOLIS:  040  Lemcke  Annex 


BUFFALO:  Iroquois  Building 
HETROIT:   592S    Second   Roulevard 
DAYTON »  518  Mutual  Home  Building 
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PLANT  FOR  SALE 

DESIRABLE  PROPERTY  AVAILABLE  AT  A  SAC 
RIFICE.  EXCELLENTLY  ADAPTED  FOR  AUTO- 
MOTIVE MANUFACTURING, 

LOCATION— Cleveland,  Ohio.  In  the  hea-t  of  the  auto- 
motive industry.  On  N.  Y.  C.  R.R.,  2  miles  from 
center  of  city. 

LAND  AREA — 4. 1  2  acres.  Two  sidings  from  N.  Y.  Cen- 
tral Railroad. 

BUILDINGS— 3  story  brick  and  1  story  brick,  saw  tooth 
construction.  Floor  space,  1  33,000  square  feet. 
Well  lighted  and  ventilated;  in  good  repair.  Auto- 
matic sprinkler  system.  Power  Plant,  2-250  H.P. 
R.  &  W.  Boilers. 

For   further   information   inquire   of 

P.  A.  CONNOLLY 

1 406  Williamson  Building,  Cleveland,  Ohio.   (Phone  Hemlok  2300) 
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The  Labor 
Phase  of  "Scrap" 


"Well,  that's  that!" 

It  is  easy  to  take  the  phil- 
osophical view  of  scrap— 
of  the  daily  pile  of  discard- 
ed bolts  and  nuts  that  failed 
to  go  in  place  and  make 
good — when  you  think  of 
them  as  so  many  pieces  of 
metal  that  cost  so  much  per 
pound  or  per  thousand.  You 
expect  it. 

But  they  don't  cost  so  much 
per  pound,  or  per  thousand. 
They  cost  so  much  per  hour 
of  labor. 

No  bolt  or  nut  is  scrapped 
in  assembly  until  it  has 
been  tried  and  found  want- 
ing— it  can't  say,  "I'm  bad, 
don't  use  me."  Its  tale  of 
stripped  threads  or  frac- 
ture or  poor  fit  is  told  only 
after  the  wrench  has  done 
its  work. 


The  Misleading 
Time   Schedule 


Every  plant  executive 
knows  that  lost  motion  can- 
not be  entirely  abolished, 
but  it  can  be  reduced  to  an 
acceptable  minimum.  The 
lower  the  minimum  of 
waste,  the  higher  the  maxi- 
mum of  production.  That 
is  the  guiding  principle  of 
every  operating  schedule. 

There  is  unavoidable  waste 
— and  many  executives  fall 
into  the  error  of  including 
under  ihis  head  a  more  or 
less  fixed  average  of  time 
lost  ir  the  handling  of  faulty 
bolts  and  nuts.  This  mis- 
take has  its  source  in   the 


belief  that  In  any  large 
quantity  of  bolts  and  nuts 
a  certain  percentage  of  de- 
fective pieces  must  be  ex- 
pected. It  leads  to  a  wrong 
conclusion  about  standard 
time  schedules — it  ends  in 
a  schedule  that  fails  to  reap 
the  benefit  of  the  work- 
man's full  capacity. 


How  Defects 
Spring  Up 


Where  nuts  flow  in  an  end- 
less current  from  one  ma- 
chine to  another  there  is 
always  some  chance  for 
error  in  set-up  or  in  some 
other  detail.  A  nut,  which 
is  but  one  of  hundreds  of 
thousands  produced  in  a 
day,  cannot  be  watched 
over  like  some  delicately 
balanced  instrument  —  it 
must  rely  for  its  precision 
upon  the  integrity  of  the 
mechanical  means  of  pro- 
ducing it. 

Thus  it  is  evident  that  if 
such  mechanical  means  can 
be  simplified,  and  the  num- 
ber of  changes  from  one 
machine  to  another  reduced, 
a  proportionate  reduction  in 
error  will  be  attained. 

The  makers  of  EMPIRE 
Bolts  and  Nuts,  the  orig- 
inators of  the  cold  punch- 
ing process  for  the  produc- 
tion of  steel  nuts,  are  the 
first,  and  so  far  the  only 
manufacturers  to  produce  a 
type  of  machine  designed  to 
perform  all  five  of  the  ma- 
jor operations  at  one  time. 


The  R.  B.  &  W. 

Automatics 


The  Automatic  Nut  Ma- 
chines are  production  ma- 
chines of  an  unique  and 
startling  character.  Taking 
in  at  one  end  the  raw  bars 
of  open  hearth  steel,  they 
discharge  at  the  other  a 
stream  of  cold  punched  nuts 
all  ready  for  tapping  and 
semi-finishing — the  cutting, 
cold  punching,  chamfering, 
trimming  and  burnishing  all 
completed.  With  no  hand- 
ling and  no  set-ups  between 
operations  there  is  no 
chance  for  variations  in  tol- 
erance. 

A  staff  of  inspectors  on 
every  floor,  trained  to  their 
tasks  by  an  expert  tool 
maker,  erect  the  final  bar- 
rier against  defective  work- 
manship. No  faulty  bolts 
or  nuts  can   pass  them. 

A  Comprehensive 
Guarantee 

Every  Empire  Bolt  and  Nut 
is  guaranteed  against  thread 
stripping,  fractures  and  in- 
accuracies. Threads  are 
gauged  to  within  .003". 

This  is  your  protection 
against  labor  wasted  in  as- 
sembling —  against  "scrap" 
and  its  costly  consequences. 

R.  B.  &  W.  engineers  will 
gladly  confer  with  you  on 
your  bolt  and  nut  require- 
ments, pointing  to  a  saving 
in  production  costs  far  out- 
weighing any  other  consid- 
eration. 


iaJSSELL3UIIBSALL  &\V2^RD 
#  BOLT  &  NUT  COMPANy 


I>EM.bi:kwick.CONN.      •       CHICA.GO       •        SanPrANCISCO      • 


XtOCKTALLS  4Ub 


Eaaaz 


f  ,  Jwa  ts    and. 


June  29,  1922 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


61 


et  Wheel  Play 

^uit  Evi     "^ 


NOTHER  Lavine  *'PlLOT"  feature 
that  is  appealing  to  makers  o{  Amet' 
ica's  fine  cars  is  its  simple  and  quick 
adjustment  for  any  desired  amount 
of  wheel  play — from  zero  to  an  inch 
and  one-half. 

Manufacturers  appreciate  what  an 
important  sales  point  this  is.  For 
many  drivers  want  no  wheel  play 
whatever — while  many  others  want 
the  customary  inch.  To  be  able  to 
please  them  all  is  an  advantage. 

In  the  Lavine  "PILOT"— tKe  new 
standard  of  steering  gear  value — the  base  of  the  worm 
shaft  is  supported  by  a  small  ball-thrust  bearing  and 
adjusting  nut.  This  permits  rapid  and  precise  ad- 
justment to  suit  the  most  critical  driver. 

Throughout  the  " PILOT' ^  you  will  find  many  other 
niceties  of  construction  and  design  that  distinguish 
this  gear  from  the  commonplace.  In  fact,  the 
*TlLOT's"  superior  durability,  safety,  simplicity, 
smoothness  of  action  and  freedom  from  rattle  are 
points  far-sighted  car  manufacturers  can  capitalize 
on  during  the  keenly  competitive  years  now  at  hand. 

LAVINE  GEAR  COMPANY 

MILWAUKEE,  WIS. 


STEERINO    GEAR 


MANUFACTURERS:  Why  tvait  for  your  sales  departments 
to  ask  you  about  the  "PILOT"]?  You  should  know  this  gear 
and  how  reasonably  it  is  priced.  Let  us  exchange  specifica- 
tions.    Send  us  your  blue  prints — no  obligation,  of  course. 
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These  Cars 
Also  Morse  Equ 


Ambassador 

Cadillac 

Chalmers 

Cleveland 

Columbia 

Davis 

Fox 

Hanson 

Hudson 

Hupmobile 

Jordan 

Lafayette 

Lincoln 

Moon 

National 

Oakland 

Packard 

Rickenbacker 

Saxon 

Stearns 

Sterling-Knight 

Studebaker 

Templar 

Win  ton 


ANOTHER  ^The  Davis  Six 

To  meet  the  exacting  demands  of  present-day  discriminating  auto- 
mobile buyers,  the  George  W.  Davis  Motor  Car  Company  adds 
Morse  Silent  Chain  as  standard  cam  and  accessory  drive. 

To  the  developments  of  12  years  devoted  to  building  fine  motor 
cars,  this  firmly-established  company  adds  the  final  touch  of  engi- 
neering refinement.  It  ends  the  troublesome  factors  of  front  end 
drive  by  securing  silence,  smoothness,  and  durabiHty. 

Morse  equipment  is  now  standard  on  twenty-four  dominant 
American  cars.     Follow  their  lead  in  perfecting  the  motor  you  build. 

MORSE      CHAIN      COMPANY 


Main    Office    and    Works 
ITHACA,      NEW     YORK 


Sales    and    Engineering    Office 


DETROIT 


MOR 


MICHIGAN 


E 


G  ENTJINE 
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Starting^  Lighting  &  Ignition 


Only  one  thing  proves  to  an  en- 
gineer the  unquestioned  superiority 
of  a  product !  That  is,  its  success  in 
the  hands  of  the  user. 

All  over  the  world  more  than  two 
million  car  owners  have  learned  from 
satisfactory   experience   to   have   im- 


plicit faith  in  the  reliability  of  the 
Auto-Lite  System,  under  all  driving 
conditions. 

There  are  many  reasons  for  the 
ruggedness,  siinplicity  and  long  life 
of  the  Auto-Lite  System.  May  we 
have  an  opportunity  to  go  into  these 
with  you  ? 


ELECTRIC  AUTO-UTE  COMPANY 


Offices  and  Works,  Toledo,   Ohio 


Detroit  Sales   Office,    1309  Kresge  BIdg. 


WILLYS     LIGHT     DIVISION 


of  Electric  Auto-Lite  Company 
Manufacturers  of  Electric  Light  and  Power  Plants  for  Farms,  Etc. 
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B^sponsihility 


The  Fifth  Factor — Our 

Cooperation  and  Counsel 

Having,  m  tne  past,  manuracturea 
complete  motor-cars,  w^e  are  uniquely 
placed  ty  first-nand  knoxvleage  to 
counsel  Lelpfully  on  matters  ranging 
from  tlie  mounting  ana  rmisning  of 
bodies  even  to  problems  of  sales  de- 
mand. 

Engineering  problems  or  sales  prob- 
lems— on  either,  or  ootn,  our  counsel 
and  kelp  is  yours,  gladly — not  tnro'wn 
in  as  an  extra  out  as  a  component 
part  of  our  regular  service. 

For  example,  "we  are  prepared  to 
skow  you  by  estaolisned  experience 
Low  you  and  your  dealers  can  meas- 
urably increase  sales  in  your  closed 
models  by  a  special  handling  and  pres- 
entation of  tLe  Raulang  exclusive 
features  to  tne  customer. 

Tbe  use  of  RAULANG  bodies 
means  added  sales  momentum. 

RAULANG        BODY       DIVISION 

The  Baker  R  &^L  Co. 

CLEVELAND,    OHIO.U.S.A 


^^    ^^AUTOMOBILE 

BODIES 
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This  Shape 


In  Gier  Tuarc  Steel  Wheels  this  original  shape, 
embodying  all  of  the  disc  and  felloe,  is  a  single 
jointless  stamping. 

The  one-piece  construction  secures  the  advantages 
of  matchless  steel  wheel  resiliency,  permanent 
quiet,  true  running,  and  a  smooth  contour. 

It  was  the  creation  of  this  ingenious  design 
which  made  possible  the  direct  outside  valve  stem 


pioneered  by  Tuarcs.  For  the  same  reason  largely, 
Tuarc  wheels,  with  the  acknowledged  conveniences 
of  the  standard  demountable  rim,  are  lighter  in 
peripheral  weight — "weight  at  the  rim" — than  old 
types  of  wheels. 

This  epochal  achievement  indicates  why  Gier 
Tuarc  wheels  are  looked  to  for  the  highest  develop- 
ments in  steel  wheels. 


Motor  Wheel  Corporation,  lansing,  Michigan 

Motor  Vehicle  Wheels  Compiete — Metal  Stampings — Steel  Products 


509  Fisk  Bldg.,B'dw'v  at  57,  New  York 
584  Commonwealth  Ave.,  Boston 
10  South  18ch  St..  Philadelphia 


Bigelow  Blvd.  &  Craig.  Pittsburgh 
601  Capitol  Theatre  Bljg. 

120  Madison  Ave.,  Detroit 


913  Phelan  Bldg..  San  Francisco 
1341  So.  Hope  St.,  Los  .■\ngele* 
915  Keele  St.,  Toronto,  Canada 
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rOMOBILE  EXPC 
(U.S  b*  CAKAOA) 

)RTS 

From  April,  1921,  to  May,  1922 
To  all  countries 


Now  Is  the  Time  to  Make  Your 
Elxport  Sales  Plans 

Overseas  sales  act  as  a  balance  to  production. 
Most  overseas  business  comes  from  the  southern 
hemisphere  and  seasons  there  are  the  reverse  of 
ours. 

Here  is  a  fundamental  reason  for  developing 
overseas  markets — the  buying  naturally  takes 
place  when  domestic  business  is  slack. 

The  automotive  industry  is  most  assuredly  going 
to  use  foresight.  Present  export  sales  show 
that  it  has  turned  its  attention  to  overseas 
markets. 

But  only  a  few  firms  in  the  industry  are  acting. 
They  are  the  ones  who  are  getting  the  increased 
business  shown  in  the  accompanying  chart. 

Why  don't  you,  too,  get  busy  with  your  export 
plans?     It's  time  to  do  so  now. 


Auiomoviles ■  Camiones  MotoGdetas  AeropUnos  Traciores 
Published     by 

The  Class  Journal  Company 

No.   239   West   39th  St.,    New   York   City 
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Slujay  to  a  Good  Start 


BUSINESS 


GULF  REFINING  COMPANY 


FRICK   BUILDING  ANNEX 


PITTSBURGH,   PA. 
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ADVERTISING  IS 


MASS  SELLING 


K 


NY  method  that  is  good  for  individual 
selling  is  valuable  for   mass   selling. 


The  first  principle  of  selling  is  to  call  on 
your  prospective  customer  and  your  present 
customer  regularly  and  frequently. 

The  first  principleof  mass  selling  is  to  reach 
your  customer  and  prospective  customer 
regularly  and  frequently  with  the  advertis- 
ing message. 

In  selling — even  to  call — is  better  than 
nothing.  Out  of  calling  and  showing  his 
wares  a  dumb  man  can  make  sales.  This  is 
the  minimum  value  of  selling. 

In  mass  selling — a  card  is  better  than  noth- 
ing.    A  list  of  names,    products   and   ad- 
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dresses  will  bring  inquirers.  This  is  the 
minimum  effective  value  of  advertising. 

The  second  principle  of  selling  is  to  know 
something  about  the  products,  the  customers 
problems  and  the  applications — and  to  pre- 
sent these  things  effectively,  clearly  and 
convincingly. 

The  second  principle  of  mass  selling  is  to 
use  your  advertising  message  to  the  cus- 
tomer so  that  it  talks  about  how  your 
product,  service  and  organization  meets  his 
problems — and  does  this  clearly,  effectively 
and  convincingly. 

In  selling  and  advertising  keeping  at  it 
intelligently  counts — advertising  is  mass 
selling. 

THE  CLASS  JOURNAL  COMPANY 

New  York,  U.  P.  C.  Bldg. ;  Chicago.  Mailers  B!dg.  ;  Boston,  1S5  Devonshire  St.;  PhiladelphM. 
Widener  Bldg.;  Cleveland.  Guardian  Bklg.  ;  Buffalo.  IS  Woodward  Ave.;  Detroit.  317  Fort 
St.,    West;    Milwaukee,    516    Colby-Abbott    Bldg.;    Indianapolis.    1212    Merchants"    Bank    Bids. 

Publishers  of  AUTOMOTIVE  INDUSTRIES,  MOTOR  WORLD,  MOTOR  AGE, 

COMMERCIAL  VEHICLE,    EL  AUTOMOVIL  AMERICANO,  MOTOR  BOAT. 

DISTRIBUTION  &.  WAREHOUSING,  THE  TIRE  RATE  BOOK 
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DO    YOUR    JOINTS    THROW     GREASE? 

Do  the  bushings  squeak,  overheat  and  work  loose  in  the  Yokes? 
If  these  things  occur  you  are  NOT  using 

"M  &  E"  CMttt^  UNIVERSAL  JOINTS 


Trade  Mark 


A  FIRST  CLASS  JOINT  WITH 
AN  EXCLUSIVE  FEATURE 


\  Oil-Tight     J^ 
Washers   tT 


K^^A'^Anti-Dirt  Hemp  Packing 
>^^^Oil-Tight  Leather  Sleeve 

The  leather  sleeve   (shown  as  light  colored  band)   retains  oil  in  the  same  way  that  the  cup  leather  in 
a  tire  pump  retains  air.     Standard  Equipment  on    a  Number  of  Well  Known  Motor  Vehicles. 


MERCHANT  &  EVANS  CO., 


Philadelphia,  Pa. 
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PRESSES-DIES  and  SPECIAL  MACHINERY 


'Bliss"   Straight   Side  Press   in  produc- 
tion on  brake  drums 


BLISS  STRAIGHT-SIDE  PRESSES 


This  type  Hliss  Press  is  built  in  a  great  number  of  sizes 
and  with  many  modifications  to  suit  special  requirements. 
Weight  1500  to"  toO^OOO  lbs. 

They  are  built  as  flywheel  presses,  single  geared,  double 
geared  and  triple  geared  presses  and  arranged  for  single  or 
twin  drive.  Frames  may  be  either  cut  back  or  straight  side 
as  shown  in  the  illustration.  Slides  are  of  unusual  width 
and  length. 

The  line  of  work  for  which  this  type  press  is  adapted  is 
indeed  very  wide.  They  are  largely  used  in  the  manufacture  ot 
automobile  parts,  heavy  hardware,  agricultural  implements, 
tractors,  electrical  instruments,  cutlery,  etc.,  etc.  They  are 
also  used  for  light  embossing  work  and  the  trimming  of  hot  or 
cold   forgings. 

Write  us  your   requirements,  there  is   a  size  that  just   fits 

them. 

"For  Efficiency  and  Economy" 


E.  W.  BLISS  CO. 


MAIN      OFFICE 
AND     WORKS 


^'Specify  Bliss  Presses^^ 

"Standard  the  W orld  over" 

BROOKLYN,  N.Y.,  U.  S.  A. 


SALES    )        DETROIT  CLEVELAND  CHICAGO  PITTSBURGH  ST.  LOUIS  BUFFALO  CINCINNATI  NEW  HAVEN 

OFFICES  {  Dime  Bank  Bld«.       Union  Bank  BIdg.       Peoples  Gas  BIdg.  Kcenan  BIdg.         Boatmen's  Bank  BIdg.       Marine  Bank  BIdg.       Union  Trust  BIdg.       Second  Nail  Bank  BIdg. 

American  Factories:  BROOKLYN,  N.Y.       HASTINGS,  MICH.       CLEVELAND,  OHIO.       SALE.M.  OHIO. 

FOREIGN  SALES  OFFICES  AND  FACTORIES: 
ENGLAND,  Pocock  St.,   Blackfriars  Rd.,  S.  E.,  London.         Norwich  Union  Chambers,  Birminsham.         FRANCE,  100  Bl\d.  Mctor-Hugo,  St.  Ouen.   Pans. 


BUYING    SPRINGS 


BARNES  MADE 
TOR  EVERY  TRADE" 


is  far  from  purchasing  merely 
twisted  wires.  In  reality  your 
purchase  order  specifies  fa- 
cilities— and  experience — and 
resources  —  to  furnish  the 
proper  impulse  engine  for 
your  product. 


These  factors  are  all  housed 
in  the  modem  complete  plant 
manufacturing  "Barnes-Made" 
Springs. 

The   WALLACE   BARNES   CO. 

"Spring    Makers    for    Three    Generations" 

Bristol,  Conn. 

Western     Office,     Book    Bld«.,     Detroit 


7'4 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


June  29,  1922 


This  wonderful  new  material 
guaranteed  highest  in  dielec- 
tric and  tensile  strength,  today 
does  satisfying  things  for  auto- 
motive engineers  everywhere — 


bakelite 


Nothing  has  ever  been  discov- 
ered that  has  the  many  com- 
bined advantages  of  this  amaz- 
ing product.  Write  to  us  at 
once  for  all  the  news  of  what 
it  can  do  for  you. 

It's  hard  and  tough;  yet  easily 
machined.  Proof  against 
water,  heat  and  milder  acids. 
Will  not  warp  or  swell.  And 
many  other  peculiar  merits. 

Made  in  shee'i,  rods,  tubes  and 
s])ecial  shapes.  Variety  of 
grades  and  colors  for  different 
uses.  Get  all  the  information 
that's  coming-  to  you  NOW 
from 


Factory:  Ne'warK.   Dela^vare 

New   York    ...    233    Broadway        Pittsburgh     .     .  301    Fifth    Ave. 

Rochester  .  85  Plymouth  Ave.,  S.        San   Francisco    .  75  Fremont  St. 

Chicago    .     .    332    S.    Mich.    Ave.        Lo5  Angeles    .     .  411  S.  Main  St. 
Seattle    .     .    1927    F-»t    Ave.,    S. 


CLASS  JOURNAL 
PUBLICATIONS 

Automotive  Industries 

The  Engineering  and  Industrial  Authority  of 
the  Automotive  Field — Motor  Cars,  Trucks, 
Tractors,  Airplanes.  Read  by  Engineers,  Pro- 
duction Managers,  and  other  Executives  of 
Automotive  Manufacturing  Companies. 

Motor  World 

A  Dealers'  Journal,  devoted  principally  to  the 
Distribution  or  Merchandising  of  Automotive 
Products  and  Equipment,  In  conjunction  with 
Motor  Age,  covers  nearly  90%  of  the  principal 

Dealer  field. 

Motor  Age 

A  Dealers'  Journal,  devoted  principally  to  the 
Maintenance  of  Automotive  Apparatus  and 
Equipment.  In  conjunction  with  Motor  World, 
covers  nearly  90%  of  the  principal  Dealer  field. 

Motor  Boat 

The  oldest  motor  boat  publication  in  the  world. 
Read  by  Boat  Owners,  boat  builders  and  supply 

dealers. 

The  Commercial  Vehicle 

The  Oldest  Truck  publication  in  the  United 
States.  Read  by  Fleet  Owners,  their  Traffic 
and  Garage  Managers.  The  logical  medium 
for  an  advertiser  who  wishes  to  reach  the  real, 
important  truck  users. 

El  Automovil  Americano 

The  only  automotive  export  paper  going  ex- 
clusively to  Dealers  and  other  members  of  the 
Automotive  Trade  in  Latin  America. 

Distribution    &   Warehousing 

Reaches  75%  of  the  purchasing  power  wielded 
by  the  Transfer  &  Storage  Industry,  Transpor- 
tation Companies,  Pool  Car  Distributors,  Public 
Merchandise  Warehouses.  A  wealthy  and 
active  field  needing  Trucks,  Labor  Saving 
Devices,  Warehouse  Equipment,  etc. 

The  Tire  Rate  Book 

A  quarterly  publication  containing  special  cur- 
rent information  for  Tire  Dealers — price  lists, 
types,  sizes,  etc.     In  constant  use  by  practically 
all  principal  tire  distributors. 

The   Class   Journal   Company 

MALLERS  BLDG.,  239  WEST  39TH  STREET, 

CHICAGO.  NEW  YORK. 

Philadelphia  Cleveland  Detroit  Boston 
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"KLEENKUT" 


Today  when  buyers  demand  the  ut- 
most value  for  their  money  it  is  only 
natural  that  they  should  turn  more 
and  more  to  the  use  of  "KLEEN- 
KUT"  drop  forgings. 

Your  forgings  specifications  will  re- 
ceive our  prompt  and  careful  atten- 
tion. 

Great  Lakes  Forge  Company 

617   Book  Bldg.  Plant  at  ISOI    Lytton    Bldg. 

Detroit  Chicago  Chicago 


r¥iiiiiiiTiiimiiiiiiiiiin 

There's  a  wonderful  talking  point  in  the  fact 
that  Hoover  Balls  are  practically  the  unani- 
mous choice  of  the  indufitry. 


The  WorlfTs  Largest  Plant  Manufacturing 

Steel,  Brass,  Bronze,  Monel,  Aluminum 

and  Hollow  Balls 

HOOVER  STEEL  BALL  CO. 

Ann  Arbor,  Mich. 

Chicago 180  N.   Market  St. 

Philadelphia 269  Mld(ll«»  City  Bld^. 

CleTeland 3124  EdgehlU   Road 

ChattanooKa Sanford  Broa. 


Lateat  Roller  Chains  Have  Special  Quality   SoLd  Holla 
and  Other  Important  Improvementa 


Front  End  Motor 
Chain  Drives 


EXCEPTIONAL 

MILEAGE 

AND 

NEVER  KNOWN 

TO  SKIP  THE 

SPROCKET 

TEETH 


THE  WHITNEY  MFG.  CO. 

HARTFORD,  CONNECTICUT,  U.  S.  A. 


Investigate  LATEST  i 


"  WHITNEY  " 


HIGH  EFFICIENCY 

ROLLER  AND  SILENT  TYPE 

CHAINS 

also  Low  Cost  per  Thousand  Miles  of 
Service 
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Simplicity  of  Design  Coupled  with  Sturdiness 
of  Construction — 

Outstanding  features  which  have  maintained  the  leader- 
ship of  the  famous  original 

ROBERT  BOSCH 

MAGNETOS— SPARK  PLUGS 

Ami  Associated  Products 

for  more  than  a  generation. 


TRADE    MARK 


Writu  at  once  for  a   copy  of   "The  Facts  Regarding  Bosch 
Magnetos  and  Associated  Products." 

ROBERT  BOSCH  MAGNETO  CO.,  INC. 

OTTO    HEIXS,  President 

123  West  64th  Street,  New  York,  N.  Y. 

Do   not   confuse   the   original  Robert   Bosch   Products   with   others 
bearing  names  somewhat  similar. 


The  Test  of  Service 

Considering  the  heavy  service  re- 
quirements placed  upon  truck  trans- 
missions and  clutches,  and  the 
abuses  to  which  they  are  subjected 
in  the  hands  of  careless  and  ignor- 
ant drivers,  engineers  will  then  be 
interested  in  the  repair  percentage 
tabulations  given  below. 


Read    the   Story 

The  following  table 
is  an  actual  record 
of  the  repairs  on 
REPUBLIC  trucks 
made  by  the  Rob- 
erts Motor  Car 
Company,  REPUB- 
LIC distributors,  at 
Portland,  Oregon. 
There  were  317 
separate  jobs  which  passed  through  their  shops  and  the 
following  table  shows  the  percentage  of  repairs  from 
the  different  parts  of  the  trucks : 

Transmission    (FULLER) 1.26% 

Clutch    (FULLER)     5.66% 

Springs   of   all   kinds 1 .26% 

Frame,    all    kinds L56% 

Shift   spring,   rear  axle,   all   causes 2.50% 

Shift  spring,  front  axle,  all  causes 2.52% 

Rear  axle,  except  brake 6.00% 

Steering    gear,    repairs   all   kinds 6.00% 

Propeller    shaft   and    Universal    joints 8.20% 

Brakes    11.34% 

Engine   repairs,   all  kinds .  53.70% 

TOTAL  100.00% 

FULLER  &  SONS  MFG.   CO.,  Kalamazoo,  Mich. 


|ili'iiiliBn|ll!llWil||llir;|l'lii;i':iiiiii!iii|i|i;iiiHi«"iiii 
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Two^Stage 

Air  Compressors 

The  two-stage  compressor  with  the  COPPER 
hvITERCOOLER.      Reasonable    in   cost   and 

built  to  render  a  continuous  and  dependable  service. 
We  manufacture  a  complete  line  of  both  single  and  two- 
stage  outfits.  Before  purchasing  any  compressor  post 
yourself  on  Curtis  EjLclusive  Features.  Ask  your  jobber 
or  write  us. 

Curtis  Pneumatic  Machinery  Company 

1636  Kienlen  Avenue  St.  Louis,  Mo. 

Branch  Office: 

531-  T  Hudson  Terminal,  New  York  City 


CknadUn 

BapruecotJitive: 


Jo-rph  St.  M>r> 
(16  F  bUrlins  Bank 

Bids. 
Winnfpce,  Canada 


Established  1854 
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Rome 


BRASS — COPPER—  BRONZE 

Sheets;  rolls;  rods;  anodes; 
tubes,  brazed  and  seamless; 
strips;  extruded  shapes; 
angles  and  channels;  tapered 
tubes  and  hose  pipes;  door 
rail;  commutator  bars  and 
segments;  electrical  copper 
bar;  and  rivets  and  burs. 

ROME   BRASS   AND    COPPER    COMPANY,   ROME,   N.   Y. 


MULTIBLADE  FAN 


Receiver's  Sale  In  Equity 

Factory  Site  and  Buildings  of  Ericsson 
Manufacturing  Company 

Manufacturers   of   Berling   Magnetos 
1100  Military  Road,  Buffalo,  N.  Y. 

To  be  sold  at  auction  July  25,   1922,  at  10  o'clock  A.  M. 
Eastern    Standard   Time   at    the    plant. 

LOCATION 

One  qiiartpr  mile  north  of  Buffalo  City  Line.  Nearly  twelre  teres. 
Fuces  Military  Koad  and  runs  through  to  New  Tork  Central  Railroad. 
SuSicient  space  for  additional  buildings. 

BLILI)I>GS,    ETC. 

Comparatirely  new,  brick,  saw  tooth  roof  coDstmction.  Floor  space 
a[ii)ro.\imately  7.5,000  square  feet.  Boilers  and  beating  plant.  Brick 
stJiek.  Steel  water  tower.  Sprinkler  system.  Separate  brick  emptoy- 
iiient  office.  Re.staurant.  Well  lighted,  airy  work  rooma  in  factory. 
.Splendid  offices.      Fireproof  vaults. 

Complete  copper  and  nickel  plating  plant.  Large  shipping  depart- 
ment, Toledo  scale.  Drafting  deptrtment  with  raolts  and  blue  print 
machine.      Detached   garages  for  20  cars. 

EQIIPMEVT 

Complete  line  of  equipment  and  tooLs  for  manufacturing  300  B«r11ng 
iragnetos  per  day.  Stock  of  rav  material,  unfinished  and  finished 
parts  and  complete  magnetos. 

Propert.v  is  suitable  for  almost  any  kind  of  manafactaring,  bat  it 
is  especially  adaptable  for  manufacturing  radio  equipment,  magnetos, 
telephones   and    light   electrical    appliances. 

For  further  particulars  address 

W.  A.  MeDOrOAI,  and   R.  E.  P01»'F:RS,   Rerelverit. 

ERICSSO.V    .M.Wl  FACTl  RI\G    COMPANY 

11«M>  Military  Road.  Buffalo,   \.  Y. 

Abbott  &  Abbott,   Attorneys  for  Receivers 
70C   Iroquois  BIdg. 
Buffalo,    X.   Y. 


DETROIT  CARRIER  &  MFG.  CO. 

DETROIT,  U.  S.  A. 
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IGNITION 

AIRPLANE 

SPRINGS 


WIRE 


Everything  in  Wire 

Send  for  Descriptive  Catalogues 

American  SteeWire 

Company 


CHICAGO 
NEW  YORK 
CLEVELAND 
PITTSBURG 


U.   S.   STEEL    PRODUCT 


^^ 

-- 

E^^E 

fir   ELECTRIC 
/  STARTERS 

1 94  Motor  Car  and 

ft£^p 

Truck  Builders 
Use  It 

AUtOMATIC  ENGAGING 
Cf.  DISENGAGING 

ECLIPSE  MACHINE  Ca 

E  UM  IRA       -  N  .  V.  » 

Trustworthy 


ungine 

FOUR  SIZES 
35  to  70  H.  p. 

Gasoline    or    Kerosene 

Send   for   Catalog 


Climax  Engineering  Co.,   6  W.   18th  Ave.,  Clinton,  Iowa 

Builders  of   Internal    Comluistion    Eticines   for   Automotive  and 
Industrial    Power    Purposes. 


Trade  Mark 


GEARS 

"Tfte  Finest  in  Gear  Quality" 

Meisel  quality  actually  eliminates  your 
gear  troubles — enhances  the  value  of 
your  products. 

An  ideal — accomplished  and  sustained. 
You  are  losing  —  time  —  patience  — 
money:  unless  you  use  Meisel  quality. 


Meisel  Press  Manufacturing  Co. 

942  Dorchester  Ave.,  Boston  25,  Mass.,  U.  S.  A. 


Economy  From 
Vibration 

Van  Orsdale  Automatic  Oilers  feed 
oil  only  when  automobile  is  in  motion. 
The  oscillating  valve  feeds  lubrication 
as   needed. 

Positive  valve  action  prevents  dirt  or 
grit  obstructing  the  feed  and  from 
getting  to  lubricated   parts. 

Perfect  chassis  lubrication  econoral- 
call,v  supplied.  A  distinct  advantage 
to  ever.v  motor  vehicle  and  on  ma- 
chinery    having  a  lubricating  system. 

LUBRICATOR     MANUFACTURING     CO. 
410    Liberty    Building,      Pliilaaelpliia 


Van   Orndale 

Antonintlc 

Oilers 

easily  adjusted  to  os- 
cillate to  any  degree 
t)f   vibration. 


Motor  Stocks  &  Bonds — Tire  Securities 

To  our  knowledge,  we  are  the  only  firm  dealing  exclu-  ^  ^^ 

sively  in  Motor  and  Tire  securities,  specializing  in  the  ^      iT^^mn 

Inactive    and    Unlisted    issues.      We    can    be    of    great  Estab.    1910 
service  to  you  whenever  you  wish  to  buy  or  sell. 


WANTED 

Maxwell  Motor  7s-Stock-Scrip 
Chalmers  Motor  6s-Stock-Cfts. 

Locomobile   Co.    63,    1922 

Republic   M.   Truck    7s-pfd. 

Duesenberg    Auto.    &    Motors 

Selden    Truck    pfd. 

Specialists  in  Motor  & 


FOR  SALE 

Lafayette    Motors 
Steinmetz   Elec.    M.    Car 
Willys    Corp.    1st   pfd.    or   ctfs. 
$30M     Mercer    Motors     7s(a)45 
National  Motor   Car   &   Veh. 
Rolls   Royce-Madison  T.  &  Rub. 
Haynes     Automobile     Com.     fie 
pfd. 

Tire  Stocks  and  Bonds 


R.  B.  HATHAWAY  &  CO. 

20  Nassau  St.,  N.  Y.  City  (Mechanic  &  Metals  Bank  BIdg.) 

Telephone — John   5020-1. 


fctc.  u.a 

BiT.OfFiet 


^MDMANOL 

Perfect  Moulded  Insulation 


It  excels  in 

Heat  Resistance 

Dielectric  Strength 
Mechanical  Strength 
Acid  Resistance 

Accuracy  of  Dimensloa$ 

Redmanol  Chemical  Products  Co. 

6«  W.  22nd  St.,  Ch.cago,  111. 
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Clnux^aMuz4i^Q)^3e€Co 


Beaver  Falls»  Pa^ 


Manufacturers    of 

liRIGHT      FINISHED      STEEL      SHAFTING, 

SCREW  STEEL,   CHROME  NICKEL  and 

CHROME   VANADIUM    STEELS   in 

FLATS,  SQUARES,  ROUNDS, 

HEXAGONS       and       SHAPES; 

also  ELEVATOR  GUIDES. 

BRANCH    OFFICES:    Boston,   BuCFalo,   Cleveland 

BRANCH    OFFICES   AND   WAREHOUSES)    Chicago.   CinclnnaH. 

Detroit,   New    Yoric    and    Philadelphia 


T 


HEY   predoininate 
because  they  excel — 


BdU 


'''^'iiuuiS^ 


Time  Savers- 
Money  Savers— 

For  your  lathes,  shapers  and  planers  there 
are  standard  Williams'  "Agrippa"  Tool 
Holders  that  will  save  time: — 

All  lost  time  of  men  and  machines  waiting 
for  Tools. 

Nearly  all  grinding  time. 

That  will  save  motiey:-- 

All  cost  of  blacksmith  work. 

All  waste  of  costly  high  speed  steel. 

Send  for  Machinists'  Tools  Book  giving  full 

details. 

J.  H.  WILLIAMS  CO. 


"The  Drop-Forging  People" 


BROOKLYN 

10  Richards  St. 


BUFFALO 

10  Vulcan   St. 


CHIC  A  on 

mio  AV.   12nth   St. 


FOR  ALL 
MAKES  of. 
MOTCRS/- 


,-- /STANDARD/ 
/OVERSIZE  / 
or  SPECIAL   . 


A  nc«r  »<ii»e  wiiich  will  prove  of  interest  to  automotive  engineer* — 
one  piece,  neither  forged,  cast  nor  screwed  and  riveted.  Specially 
designed  underhead  insures  maximum  efficiency.  Made  in  all  tizrt 
for  all  poppet  valve  requirements.  Send  for  samples  for  tesi,  and 
prices  in  quantities  you   use. 

Trindl  Piston  Pins — used  everywhere  for  replacements;  all  sizei, 
any  quantity,  promptly.  Our  present  production  on  orders  is  nearly 
5000  per  day.     Ask  for  quotations,  samples  and  prices. 


THE  TRINDL  CO. 

2917   Wabash  Ave., 


Chicago,   111. 


RAYMOND    SPRINGS 

Economize  on  springs.     Get  good  ones.    You  will 
save  the  owner  the  cost  of  new  ones  later.    Specify 
^       Raymond  Springs. 

Raymond  Mfg.  Co.,  Ltd.,  Corry,  Pa.   ^ 


The  Supreme  Elagle-Seal 

is  our  guarantee  of  the 
highest  quality  engine,  pro- 
d  u  c  e  d  on  a 
large  scale 
p  T  o  d  u  c  t  i  on 
basis  by  ex- 
perienced en- 
gine  builders. 

SUPREME 

MOTORS 

CORPORATION 

Warren,    Ohio    '' 
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STANDARD    SERVICE    NOW    INCLUDES 

PNEUMATIC    TUBE    SYSTEMS 
WIRE  LINE  CARRIERS 

Package  Belt  Conveyors,  Spiral  Chutes,  Grav- 
ity Roller  and  Slat  Conveyors — in  fact  com- 
plete conveying  systems  to  handle  merchandise, 
cash,  orders  and  material. 


COMVByOR  COM  PAN  V 

North  Saint  Paul,  Minnesota 


BRYANT  CHUCKING  GRINDER 
COMPANY 

Springfield,  Vermont 


Builders  of 

Hole  Grinders 

Hole  and  Face  Grinders 

Deep  Hole  Grinders 


D.    t.   PAT.   OFF. 


There  is  a  Harvey 
Steel  Disc  Wheel  in 
the  various  styles 
which  we  make  for 
each  size  of  car  at 
interesting  prices. 


Rim   &  Wheel  Co,  Inc. 

25  E.  Jewett  Ava., 
Buffalo,   N.   Y. 


IiVVESTIGATE    THE    POSSIBILITIES 

of  mar-tan  motors 

For  Smaller  Tractors   and  Power  Implements 

One  and  two  cylinders;  4-6  and  10-14  H.P.  Air  cooled; 
light  weight.  Sound  engineering  principles  employed, 
modern  production  methods  and  best  materials  result  In  a 
small,  sturdy  power  plant  much  in  demand  for  light  auto- 
motive products  and  power  driven  implements,  small  trac- 
tors,   etc.      Full    details    upon    request. 

MAR-TAN   MOTOR  MFG.   CO. 

TO."    Park    St. MilwnnUee,   Wis. 


United  Air  Cleaner 

Uenioves  all  abrasive  matter  from  Indrawn  air. 
WeiKlis  only  18  ounces — 4"  x  4%"  over  all — re- 
quires no  attention,  no  emptying,  no  adjusting — 
entirely  nutomatic — silent,  sturdy,  simple  (one 
moving  i>art).  Does  not  reduce  engine  power. 
Write  for  complete  information. 

UNITED    MFG.    &    DISTPIBUTING    CO. 
536  Lake  Shore  D'ive  Chicago,  U.  S.  A. 


J^essure  Lubricating-^y.ste] 

'^RALL  MOTOR  CARS  AND  TRJUW^- — - 


IBOWE^  PRODtJCTS^CORPO RATION 

AUBURN.        NEVi/ YORK 


K-OR   THE   AUTOMOTIVE   IIVDUSTRY 

Cut  and   formed  parts,    to   specifications   for   any   purjHwe.      Ohanneli, 
wicks,    washer*,    anti-squeak    parts:    waterproofed    if    bo    want*d. 
American   Felt   Company 
N«>w    York  Chicago  Bonton 


Pressed  Steel  Frames 
&  Stampings 


B««   Onr   FnU  Patre   Adrertlaeineiit   in   Next 

PARISH   A   BINGHAM   CORPORATION 
Cleveland.  Ohio 


BEARINGS 


All   types   and  sizes   of  radial    (single   and   double  row),  thrust 

and  angular  contact  bearings.     Write  us  for  further  information. 

U.   S.   BALL.  BEARING   MFG.  CO. 

4531  Palmer  St. (Conrad   Patent   Licensee) Chicago,  III, 


MLWAUKEF. 


Bronze  backed,  babbitt  lined,  or  solid  babbitt  dis-cast  bear- 
ings for  Tractors,  Trucks  and  Motor  Cars.  Machined 
throughout;  any  analysis  of  metal  or  alloy;  porosity  elim- 
inated:  absolute   bond. 

MILWAUKEE   DIE   CASTING  CO. 
297  Fonrth  St., MUwaobeet  Wt». 


Make  It 


of  ** Seamless** 


"SHELBY" 


SEAMLESS  STEEL  TUBING 

Ask  tor  Bulletin   No.    17. 
NATIONAL  TUBE  COMPANY     PITTSBURGH,  PA. 


Schatz 

UNIVERSAL 

BALLBEARINGS 

Tke  Federal  Bearlnsa   Co.,  Ine. 
Ponirhlceeyale,   If.  T. 


(ondeiisite 

One  glance  at  •  list  of  aome  of  the 
varied  apf>UcaUons  of  Condensite 
may  suggeet  posElbUities  for  ita 
use  In  your  product.  What  Con- 
densite has  done  for  others.  Con- 
d«islte  wUl  do  for  you.  Write  for 
Booklet  5  and  6. 
CondenHite  Co.  of  America 
Kloomfleld,   Ne^r   Jersey 


Powell 
IVIuffler 

Standard  on 
59  Cars  and 
Trucks 
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REDUCE  YOUR 
COSTS  PER  GEAR 

THE   PROFITABLE   WAY   IS 
THE  GEAR  SHAPER  WAY 

Literature  Upon  Request. 

The  Fellows  Gear  Shaper  Co. 

Springfield,  Vermont,  U.  S.  A. 


WE  offer  our   services  to   the  engineering   fraternity 
on  layouts  requiring  Thrust  Ball  Bearings.     Our 
Broad  engineering   experience   in   Ball   Bearings  is 
at  your  disposal. 

Thrust  Ball  Bearings  manufactured  to  your  require- 
ments. 


'Star"  Ball  Retainers  for  Thrust,  Magneto  and  Cup 


and  Cone  Bearings. 


THE  BEARINGS 

COMPANY  OF 

AMERICA 

Lancaster,  Penna. 

Detroit,    Mich,,    Office,    1012    Ford 

Building 


Careful  purchasing  is  just  as  important  to 
good  business  as  successful  salesmanship.  Con- 
sistent quality  in  forgings,  and  on-time  deliver- 
ies are  important  factors  in  the  success  of  any 
automotive  product. 

The  industry  shows  appreciation  of  this  service,  in 
their  continued   use   of  Ladish   forgings. 

LADISH  DROP  FORGE  COMPANY 
Cinlaliy  (Suburb  of  Milwaukee)  Wis. 


MOLTRUP    AUTOMOTIVE 
STEEL  PRODUCTS 

The  coifl  dra-sn  prodv.c:-  are 
accurately  finished  reprt^entinK 
the  fxrst  in  free  cutting  screw 
steel.  These  products  come  in 
all  shapes  (stock  or  special) 
and  guarantee  automotive 
manufacturers  a  grade  of 
working  steel  that  has  no 
equal. 

Let  us  send  you  Our 
Catalog.  It  is  complete 
i)i  Information  and  Illus- 
tration. 

MOLTRUP    STEEL    PRODUCTS    CO. 

BEAVER   FALLS.    PA 


VAN 
WHEELS 

of  CAST  METAL 


Van  MetaJ  Wheels  have  many  advantages.  Light  in 
weight,  easily  cleaned,  moderate  in  price  and  strong — they 
are  Ideal  for  passenger  cars,  trucks  and  particularly  bus 
Jobe.  Made  of  cast  metal  with  hollow  spokes,  in  all 
standard  sizes.     Write  for  further  information. 

VAN   WHEEL   CORPORATION, 

Office — Syracuse,  N.  Y.  Factory — Oneida,  N.  Y. 


COUNTER-BALANCED 
CRANK  SHAFTS 

And  HEAVY  DIE  FORGINGS 

The  Park  Drop  Forge  Co, 

Cleveland,  Ohio 


T-^AO£:  A/>4>?/*f 


High  Torque 
Motors 


Capable  without  exception.      Powerful   without 
wasteful  speed.     Known  from  coast  to  coast,  and  de- 
manded by  that  class  of  motor 
owners  who  recognize  true  motor  en- 
durance and  reliability  under  most 
exacting  conditions. 

Manufacturers,  there's  a  Wau- 
kesha Motor  of  a  size   to  suit 
your  heavy  duty  require- 
ments.    Write  us.  ^■■bm^^^™       ^^^ 
Waukesha  Motor  Co. 


WaukMba,  Wit. 


mEl^^I^  DOKN  ^Sc  DUTTQ^  Ck>v 


GEAR    SPECIALTIES 
CLEVELAND,  OHIO 
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MIDVALE  AUTOMOTIVE  STEELS  AND 

SPECIALTIES 

Midvale  Steel  &  Ordnance  Company 

General   Offices,   Widener  Building 

Philadelphia,   Pa. 

The   Consolidated   Steel    Corporation,    25    Broadway 

New   York   City   is    our   sole    export    representative.      All 

export   inquiries   should   be   sent   to   this   address. 

For  Bushing  Replacements  Use 

JOHNSON    BRONZE    BUSHINGS 

made  in  all  sizes  and   styles — machined   or  rough. 
JOHNSON     BRONZE     COMPANY 

NEW   CASTLE,   PENNA. 


MAXIMUM    STRENGTH— MINIMUM    WEIGHT 

VANADIUM  STEEL 

"The  Master  Alloy" 
VANADIUM  CORPORATIOIS  of  AMERICA 

120   Broadway.  New   York 


ACKLIN  STAMPINGS 

for  the  Automobile,  Truck  and  Tractor 
THE  ACiOJN  STAMPING  COMPANY 

TOLEDO.    OHIO 


Complete  Plant  and  Equipment  for 

STAMPINGS 

FOR  AUTOMOBILES  AND  TRACTORS 

McDowell  Manufacturing  Company 

Pittsburgh,  Pa.  Mlllvale  Stf 


VARNISH  DRYROOMS 

Scientifically   Built — Automatically   Controlled 
MAKE  EVERY  DAY  A  PERFECT  DRYING  DAY 

DRYING  SYSTEMS,  Inc.,  11-17  South  DespUinet  Street,  Chicage 

Useri  protected  by  Grosvenor  Process  Patent   1,186,477 


GRINDING  MACHINES 


^m^ 


Cylinder  —  Internal  —  Surface 
Grinders  —  Magnetic  Chucks 
THE  HEALD  MACHINE  COMPANY, 


11   New  Bond  St.,  Worcester,  Mass. 


Brancbei  io  Variou*  Cities 


A  catalog  paper  that  gives  quality  and  tone  to  illustra 
tions  and  adds  beauty  to  type.     Write  for  sample*. 

-^^^  LOUIS  DEJONGE  &  CO. 

69-73  Duane  Street,  New  York  City 


Sun  Emulso 

Sun  Automatic  Cutting  Oil 
Sun  Pipe  Threading  Oil 
Sun  Grinding  Oil 

Watch    for    our    f-uill    page    "ad" 
every  second  week  of  each  month 

SUN  COMPANY 

PHILADELPHIA 


c 

THE  BEST  CLEANER 

STOCKS    AT    CLEVELAND-DETROIT 

WRITE  ESCO,  LOCKPORT,  N.  Y. 


Light  Drop  Forgings 

Give  Satisfaction — the  customer'* 
kind.  You  could  not  ask  for  more. 
We   could    not    aflford   to   give   less. 

Chas.   Ahr,   Newark,  N.  J. 
At   75-9   Schley   St. 


THE  SPARKS-WITHINGTON  COMPANY 
JACKSON,  MICHIGAN  ! 


L 


Cut  Production  Costs  With 

KOEHLER    STAMPINGS 

KOEHLER  MFG.  CO. 
Marlboro  Mass. 


Antoxnotive 


FORGED    IN    DETROIT 


«Jmr   Bee"  Fora;liiv«— 

tke     right     answer     to     r*v 
forflng   problems. 


"'"fabllBhed  1847 


Z5th  St.  a  M.  C  RJL 
Detroit.  Mich. 


Cuno  Auto  Cigar  Lighter  t  ^ 


Lights  Any  Kind  of  a 
Smoke;  Is  Automatic 

Get  Back  of  a   Cuno 
CUNO  ENG.  CORP. 

MERIDEN,  CONN. 


Write  for 
Catalog- 


ORlVf  ICA 

S  H  E E T S  — T U  B ES--RODS 


STRONG    HOMOGENEOUS.  HEAT  RESISTING,  MOISTURE  PROOT. 
HIGH  DIELECTRIC.  READILY  PUNCHED  OR  MACHINED 


THE  FORMICA  INSULATION  COMPANY, 

4614  Spring  Grove  Avenue,  Cincinnati,  Ohio 
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SUPERIOR  CLOSED   BODY   EQUIPMENT 

FOR  AUTOMOBILES 

Vanity  and  Smokinar  Cases  Interior  Hardware 

Bpeoifioation*    and    Inquiries    toUcited    from    AutomobiU    Kamt- 
faotitrert.  Body  Builder$  and  Jobbert   to  th«  Trade 

THE  ART  WORK  SHOP 

828-36   Eaat   Ferry   Street  BCFFAL.O,   If.   T. 


Link^Belt   Si 
Front  En 

[lent   Chain 
id   Drive 

Makes  a  Quiet-running  Motor 

Link-Belt  Company          Indianapolis 

a 


AETNA" 


THRUST 
BALL  BEARINGS 


Automotive   Thrust    Ball    Bearings   to    Your 
Specifications 

AE3TNA    BALL   BEARING   MABTUPACTURIIVG    CO. 
219  Institute  Place  Chlcaffo,  111. 


s 


HARO 

PRESSED     STEEL     CO. 


N 


Motor  Car  and  Truck  Frames,  Axle  Housings,  Axle  Housing 
Covers,  Brake  Drums,  Clutch  Discs,  Running  Boards,  Stop 
Hauigers,  Torque   Arms. 

Main  Office    SHARON,    PA.     and  Works 


THOMSON  ELECTRIC   WELDING  CO. 
THOMSON   SPOT   WELDER   CO. 

LYNN,  MASS.,  U.  S.  A, 

Pioneer  Manufacturers  of  butt  spot  and  seam  weldinc 
machines.     Submit  your  welding  problems  to  lu. 


FROM  SMALLEST 
TO  LARGEST 


DROP  FORCINGS 

Trucks,    Automobile,    Car    and    General    ForyiniT* 

Canton  Forge  &  Axle  Company 

2001-2037  Dueber  Ave.,  Canton,  Ohio 


The   ROCKFORD 

HEAVY  DUTY  HORIZONTAL 
BORING  AND  DRILLING  MACHINES 

Tell    us   your    production    requirpments.    ami    wt-'ll    be 
glad  to  Bhow  yoi:  "vhat  the  Rotkford  will  d.j  fur  jou. 
THF      ROCKFORD     DRILLIXG     M-^CHl.VE      CO. 
Rockford,   HI.  U.   S. 


Fours  exclusively — highly  developed 

LYCOMING    MOTORS    CORP..    WILLIAMSPORT,    PA. 


Mr.  AUmofTa 

Initials  NWA 

our    trademark. 


Manufacturers  of  Guaranteed  Balancing  Appa- 
ratus and  Special  Machinery  for  the  Study  and 
Elimination  of 

f/ 

umlir    Ihe    p>-iM>ual    managenieut    ul 
MR.    N.    W.    AKIMOFF,    Pres.    and    Mgr. 

VIBRATION  SPECIALTY  CO. 

Harrison   Bids.  Philadelphia,  U.   S.   A. 


Moulded  Insulation 

for  Automotive  Use 

The  AoMrican   Insulator  Corporatloo  Ij  now  moind  ta  taks 
over    the   entire   production    of    mouldad   automobile    parti   for 
manufacturers  of  can  and  trucks. 
Send  OS  rour  ■pe<dflcaaona  and  bluaprlDta  for  Mtlmatti. 


AMISRICAN    INSULATOR    CORPORATION 
Hv^fv    Rreodom 


Penn. 


Fob  AtTTOMOBrLE  Work— Auto  Body  Stock,  Hood  Siock,  Fender  Stock.  Sheets 
for  Stamping,  Long  Teme  Sheets,  "THXmrrK"  Deep  Drawing  Stock—  also 
material  for  Frames,  Guards,  Kadiators.  Lamps,  Etc.    Write  for  quotations. 

\mERICAN  sheet  and  Tin  PLATE  COMPANY.  —  Pittsburgh,  Pa. 


:a3CM3CJK3acsnunEJCM:a-CKJr 


SCIN-riLL-A 

^    -.     QU  ALITY    _  o      • 

Magnetos 


225  W.  57th  St. 


New  York  City  N 


DURSTON  TRANSMISSIONS 

Manufacturers  of  passenger  cars  and  trucks 
up  to  1  ton  cai>acity  are  invited  to  careftilly 
investigate  the  adaptability  of  Durstoh  Trans- 
missions  to   your   requirements. 

DURSTON  GEAR  CORPORATION 


IS  Maltble   Street. 


Syraeuae.  W.   T. 


chuc/{  vHth  air  —  use 

American 

air   operated    chuc/^s 

Write    for    details — Free    t>ooklet    to 

THE     S-P    MANUFACTURING     CX>. 

87::  Knst  72nd   St..  Cleveland,   Ohio 


THE  MANLEY  MFG.  CO.,  York,  Pa. 


BAKELITE 

REG.  U.  S.  PAf.  OFF. 

The  Premier  Moulded  Insulation 

GENERAL  BAKELITE  COMPANY 

8  WEST  40th  STREET  WtW  YORK 
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RIVETING  REVOLUTIONIZED 

Elgb  Speed  Hammer*  he«d  rivets  cold,  tUbt  or  loose,  fladi,  eoontar- 

simk  or  finish  beads  any  ebape  desired. 

Bollt  In  nine  sixes  to  handle  rlveta  up  to  IH'  diameter. 

Send   as  sample   asaembly    with    rivets  or   Blcetcb   of  the  work   «ni 

let  on  shoulder  your  riveting  problem*. 

The  fflGH   SPEED   HAMMER   COMPANY,   Inc, 

ROCHKSTBR,   N.   Y. 


GRINDING 
MACHINES 


JLANPiS 


BORING 
MACHINES 


LANDIS  TOOL  COMPANY 


WAYNESBORO,   PA. 


NEW    YORK    OFPIOBj 
61   Chambers   St. 


radiators 


for  trucks,  tractors  and  airplanei 
Bnsh  Manufacturing   Co.  Hartfard,   Conn. 


DIAL    GAUGES 

When  you  find  Ames  dial  gauges  In  the  finest 
automotive  shops,  on  close  limit  work — there's 
a  reason.     Let  us  tell  you  why.     Write  TODAT. 


B.  C  AMES  COMPANY 
Waltham  Mass. 


WhitmansiBarnes 

AKRON.  OHIO 
Manufacturers  of  irvsri ST    D'RIL.LS  A^ND  R.EA'M.ER.S    Exclusively 


MOULDED   INSULATION 


Largest  Variety  of  Hot  and  Cold  Moulded 
Insulation  in  the  Industry 

Specialty   Insulation   Mfg.   Co..   Inc.,   Hoosick  Falls,  N.  Y. 

N.    Y.    Office,   317    Fifth   Ave. 
Chicago.   2G   N.   Desplaines Pittsburgh,    6^9   Chamber  Commerce   BUig. 


"NATIONAL"  THRUST  BEARINGS 

SELF  LUBRICATING 

The   very   best   for   Clntch-Tliro'vr- 
ont    and   Differential 

NATIONAL,    BEARINGS    COMPANY 
Lancaster,    Penn. 


RESSED  STEEL  FRAME 

Rear  Axle  Housings-^Drop  Forgings 
Heavy  Stampings 

A.   O.   SMITH  CORPORATION 

MILWAUKEE 


SMALL  TOOLS  AND  GAGES 

Taps,  Dies,  Punches,  Milling  Cutters, 
Reamers,  Drills,  Reversible  End  Plug 
and  Thread  Gages.  Gages  of  all  kinds. 

PRATT  &  WHITNEY  CO.  „„„*g5:«oHN. 

OFFICE— 111   BROADWAY,  NEW  YORK 


WARNER    GEAR  COMPANY 
MUNCIE  JNDIANA 

CLUTCHES.    TRANSMISSIONS,    CONTROLS.     DIFFERENTIALS 


U.    S.    Pat.    Off. 


ALL-METAL 

tubing  contains  no 
Dacking  and  is  posi- 
ively  pressure  tight 

for     gasoline,      o  i  1 

and  water. 


Write   for   Literature. 

TITEFLEX  METAL  HOSE  CORPORATION 


Bjiclsrer  Ave.   «S:   Rnnyon   St., 


XevrarU,   X.  J. 


Write  today  for  an  estimate 
on  the  cost  of  equipping  your 
fly  wheels  with  Logan  Ring 
Gears.       These    gears,     cut     In 


hardened     steel,     cannot    batter 
nor    strip. 

Kauffman   Metal  Products  Co. 

Belief  ontaine,  Ohio 


^O  G  A  N  WH Iel 

RING  GEARS 


LAPOINTE 

<i>  NEW  LONDON. CONN. 

/takers  of  Broaching  Machines  and  Broaches, 


IN  PLANNING  A  CAMPAIGN,  does  an  advertiser  guess  at  the  quality  of  the 
art  worii? 

Does  he  guess  whether  the  copy  to  be  used  is  a  true  representation  of  liis  goods? 

Does   he   guess   at  the   charges   of    the   photo-engraver   and    eleclrotyper? 

Then  why  guess  at  the  circulation  of  the  publications  to  be  used,  how  that  circula- 
tion is  obtained,  where  the  papers  go,  how  many  paid  for,  how  many  given 
away  and   how   many  subscribers  in  arrears? 

These   points  are  vital   to   the  success  of  the  campaign. 

It  is  not  necessary  to  guess.  Any  publication  that  is  worthy  of  the  advertiser's 
consideration  will  give  him  complete  data  verified  by  the  Audit  Bureau  of 
Circulations. 

Ask  for  tlie  A.   B.   C.    report  on  AUTOMOTIVE  INDUSTRIES. 


On  America's 

Finest  Cars 

and  Trucks 

AUTOMOTIVE  RADIATORS 

FEDDERS  MANUFACTURING  COMPANY 

BUFFALO,  N.  Y.  
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Machine  Work  Wanted 


Especially  for 

LARGE    AND    SMALL 
I'LANEKS 

SI.OTl-KBS 

KROACHTNa 

MILLING   MACHINU 


GRINDING  -  CTLINURI- 
CAI,    AND    SURFACE 

BORING    I.ON(;    HOLES 
HEAT    TREATING    AND 

M  A  r  n  I  N  K      WORK 

GENERALLY 


M  E  T  A  L 
S  1  A  iVI  P  I  i\  G  S 


MARK  li 


i    Driggs  Ordnance  &  I 

I  Manufacturing  Corp.    I 

I  WhllneT   Arenue   &    Audoboii   Strset.  | 

I  NEW  HAVEN.  CONN.  | 

^iiiiiKiiflfimifllliiiiiiflliiiiiiiinimiimimiiiiiiiiiiiiiiiiliiiiiiiiimiiiiMiiiiiiiiimiiimmr 

£iilllliliillllllllllllllliiiiiimiiiiiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiimii,iiiiiiiiiiii£ 

c  = 

I  HUB  CAP  Aivn  SPARK  PI-UG  I 
I  IvnENCHES;  SPECIAI-  SOCKET  AI«n  I 
i  FLAT  WKENCHES;  METAL  STAMP-  I 
I  INGS     OF     AM.     KINDS.  | 

I        New  England  Pressed  Steel  Co.       i 

I  NATICK.     MASS.  | 

7ltiillll,fl,„iiinmil,iiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiitiiiiiimiiimiiimiiimimiitmttiiimr 

:jiaillllllllllllllll»lll„llllilliillllllllltlliiiiiimiiimiiiiiiiiiiiiimiiiiimiiiimiimii,miiiu 

j  PISTON  PINS  1 

I  Hardened  and  Ground  Parts  I 

I  THE  MACHINE  SPECIALTY  f 
I  COMPANY  i 

I  Ann  Arbor  Michigan  | 

?IIMIIIIIIIiflllllllIllllltlilllllllflllffllllltlllllllilliillflllllllllllinilllllllillllllllllllllllllllllll: 


HIGH-GRADE 

Jigs,  Fixtures,  Dies, 
Gauges  and  Special 
Machines' 

Send   for  Free  lltustrateA 
"Prospectus 

MEHU    MACHINE 
TOOL    (Sl  die   CO. 

ROSELLE,  N.  J. 
Established  1913 

30  Minutes   from  New  York  City 


Light  and 
Heavy 


Ouality 
Stampings 


To 
Order 


Worcester  Stamped  Metal    Company 

Worceacer.  MaM. 


..iiimiiimiiimmmtimiiiu 


.iiuuuiiuuaiuiiuumiiui 


Liglit  and  Medium 
STAMPINGS 

rntOn  Id  tU  OMUli.    rioUblDi  Wuban  •  SdmUKy. 

MASSACHUSKirs    MACIIINB    SHOP.Iuc. 
11;    Aluur    &..  BOETON.    MAU 


•:iiiiiimmiiiiiiiiini,inniinHiiiiii„„m„„„„iimiiniwi 


iiiilliaillliliiiiiliiiliiimiimiiiiiiiiuimaiiiuiiimiiiutuSH 


CLASSIFIED 

ADVERTISING 


.^iimmiiii iimii i mil mm i mmiiiiii mm iiims        nimimiiimiiimiiiiii f ■■■■mmmmmmimimimmmm 

a ilM„,lll,ll,llu„lli,illlllll,ll„,l, , Illll„illllllll>lilllllllll„l„„ll„„„i,»ii„„ , „m , , i„„ ,„„|, iimiimimi i m iiiimii—         i"l'l iiiiiimii :iiiiiiimii mill iiimuu* 


I        Attomey-at-Law  and  Solicitor  of  Patenta 
=  Formerly    Member    Ezaminim    Corpa,  United 
I  States  Patent  Office 

I  C.   I..   PARR  E  R 

I  Anrrican  and   foreign   Pitents  secwreU.     Snrtha  oude  to 

I  determine    paientabilitj   and    falidi:T.     Paieni    ntiu  CCD- 

1  ducted.     Pamplilet  of  injtnirilons   sent   upon   requcR. 

I                                                                                                                                                                                                                                        I      i  McGiU    Euildiae.    WASHINGTON.    D.    C. 

?llilillinHillllllllllii,llllllill,lllll,iliniillllllillllllllllllllltillinillillllllllflilllfllllfflillllltlilllllll,llllllfililllll,lllllHlii„„,il„„||||||||ni||i|||||,||,|„ii„ „il „,liniliini S        Tiimmi mmm miiimmiimmiimiMiuiiiuiiiimniHnnaMiHBaiMaaMM* 

MUUUllullllluiillliliiiiimiimiimiimii mmi„,llimiiimiiiimimiiiiim i ii.       £i ■ iiiiiiiiimimi iimiimiinii ■iiiii iiiiiiiiiiiHii iiiiiii^        ^,i|,uiluiuuiiiluiuiiiuuiuliHiiiiiimimiimii iiiiimiuuiiuumaaaanBaaaa 


1  MALLEABLE  and  SEMI-STEEL  CASTINGS  | 

1  TEMPLE  MALLEABLE  IRON  &  STEEL  COMPANY  | 

i    I'oundry:  Temple,  Pa.  Office:  Philadelphia,  Pa.  i 


jM  ACHINE      WORK 

I  LIGHT.    ACCIBATl    MACBINB    WOBK 

I  CONTRACT    UANirACTSBlNO 

I         York  Electric  &  Machine  Co. 
Mil    N.    Penn.   8t.                                               TOBK.    PA 
.  .mmiiilillllllllllliilllllllllllllllltllllllinifflllinilllllilflllllllllllllliniilllliiiiim Ill 


GEARS 


WANTED 


ALSO    SPECIAL    MACHINERI      | 
AND   GEAR   PAKXS  I 

I  ACME   GEAR  CO.  f 

I    703    Wood    St.                           PHlLAUELrHIA.    PA.  | 
r  ml I miiillllfllllllliuilllliillllllllllllitliliiiiiiiiiiiiimiii miiiiiiiiiiiiiir.^ 


District  sales  supenisor :  experienced  terrltorr 
orcranlzer;  meritorious  prtKluct  :  five  sizes,  farm 
fi'tory  and  resort  electric  li^htiufr  plants: 
superior  features;  established  I'.iH  :  building 
large,  permanent  orj^anizution :  write  fully  tixiay 
or  wire  Matthews  Eufrineering  Co..  Sandusky. 
Ohio. 


£iliilllllllllllllllilllllllillllliiliiiimMllilill,„l,illliiillillllllii 


lliiiiiimimiiiiiiiiimmmii. 


riillUuiiiiuluiii,iiiuiuilluiiiilluiililiiliilllll,iiiiiliiiiiti,ii„iiiiiiiiiii,iiiiiii,i„iiiiiiiiHit       7'Hiinmm,ninnntlil,mininniimiiiiHjmiiuuuiimii 


i  BRASS,   BRONZE  AND   ALUMINUM  i    | 

I       CASTINGS      I  I 


=   Designers  and  Manufacturers  of  Completely  Finished  Parts  =  = 

I         FOUNDRY-MACHINE    SHOP-PLiATINQ    BOOM         |  i 

1  The  Superior  Brass  Mf<i.  Co.  |  i 

I  30-34    North    Penn    Street,  MANSFILLD.    OHIO  |  H 

«i„„„, iiiiiimiiiiiiimiiii„ti,linilllinnilliiilliniillllllltllllllliilllllinillllliiiii';  fiiiiimillllliiuil liiiliiinilllllllilitlililiiiiiiitniiliinntniliiitti ininiiiiim iii^ 


Our  ft«rtdirvffo5  Berlin  Cxsn- 
tinoou^Opanafcion  5mcielfiW , 


WANTED 


1  Sales  engineer  to  promote  village  and  town  and 
i  resort  electric  liKhtiug:  we  make  geoeratinK 
1  sets  up  to  40  k.  w.  :  big  iw>s-.ib(lities  :  pricvs 
i  attractive.  I<>nc  establislied  flrni  :  salary  and 
I  commission  ;  iiiexi>erieuc,il  man  cannot  be  used : 
i  write  fully,  .\ddress  Box  Hlo  care  of  AutomotiTe 
E    Industries. 


qiimittiiiiiiiiiiii*iiiimmimimmmm***miim 


jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiii iiiiiiiiMiiiiiiiiiniiimuiiiiiiiiiiiiiiiiii niiiiiii iiiiiiiiiiuiiiiiin:      ="""""""^{^'^'1' YQu'"il>T<^ni>V*'"A 


SALESMAN 

"Where  can  we  locate  a  live  wire?"  was  the  query  of  a  well-known  New 
York  house.  The  expert  salesman  keeps  in  close  touch  with  the  automobile 
authority  of  the  industry.  Your  message,  therefore,  in  this  paper  will  bring 
results.. 

, ,ii„,i„,i,i„iiiiiiiiiiiiiiniMiiiiiiiiinniiiniiniiiniHniiiiiiiiiiiniiiiinniinniiiiniiinniiiiiiii ■■nniiininiiiniiiinmiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiniiiniiniiiniiiiiiiii. 
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I  WOKKS.     MA.M  Ht.<Thai.     b_M;LANn 

-  Area    appni-\iniately    9000    sij.    ft.    on    one    flixir.      Cip- 

5  able   of   ailditlonal   flmir  of   5000   sq.    ft.      Five   minutes 

i  trolley,     or     li     minutes     walk     remrv      '     Marirhf5:>-r 

I  Free  rail   delivery    area,   easy    acces-    ■ 

1  motor   sarai;e    or    en>;ineeriiiK    anvi 

I  and     showroom.       Uenlal      £750     p .v. . -. 

I  T.  J.  BENJ.WIIN.  Solicitor 

1  60  Castle  Street.  LIVKIUVOL.   K.NGL.\XD 
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MANUFACTURERS  LOOKING  FOR  HELP 


Manufacturers  looking  for  men  of  ability  such  as  Engineers,  Salesmen.  Mechanrcs.  etc..  etc.,  will  always 
find  it  to  their  advantage  to  use  these  columns.  The  Automotive  Industries  is  read  almost  daily  by  the 
men  who  know  and  are  accomplishing  things  daily.  The  -men  worth  while  will  read  your  advertisement  in 
this  paper.     Try  it  for  results. 
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An  engineering  organization  which  has  the  confidence 
of  the  best  known  companies  in  the  industry. 

DESIGNING— RESEARCH 

Engineering    and    Calculations 

We  pride  ourselves  on  our  successful  experience  in  de- 
velopment of  automobiles,  trucks,  tractors,  internal 
combustion  motors,  gasoline  locomotives  and  testing 
instruments. 

LABORATORY     —     MACHINE  SHOP 
PATTERN  SHOP 

Fully  equipped  w^ork  shops  enable  us  to  construct  the 
original  models  from  our  designs  for  refinement  and 
test.  We  thereby  efifect  production  economies  by  mak- 
ing our  designs  conform  with  our  ow^n  shop  experience. 


THE  O.  E.  SZEKELY  COMPANY 


Moline 


Illinois 


Graund  Key  Qocks 

For  Gasoline,  Oil,  Air  and  Drain  Service,  par- 
ticularly adaptable  for  Automotive  use.  Male  or 
female  pipe  threaded  ends,  soldering  or  flared 
tubing   union  connections. 

Spring  Key  Pattern  provides  self-adjustment, 
though  easily  operated  key. 

The  comprehensive  line  of  Lunkenheimer 
Ground  Key  Cocks  for  all  classes  of  service  is 
thoroughly  illustrated  and  described  in  Booklet 
522-HK.      Write  for  a  copy. 


IH£  LUNKENHEIMER  £2: 

-^'•QUALITY  ■-^- 

lARGEST  MftNUFACTURCRS  OF 

HrCH  bHAOe  CNGINCrRINO  SPECIALTIES 

IN  THE  WORLD 

HCWVORK     -,„-,„„.-,   ,,  -    .        BOSTON 

cMicAoo  ClNCINnATI.U.S.A.  iondon 

EXPORT  DCPT.  129-IOi  LArAYETT£   ^T,  NEW  YOBk 


34-8-80     = 
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THE  ADVERTISERS'  INDEX  is  published  as  a  convenience  and  not  as 
a  part  of  the  advertisiitg  contract.  £very  care  wiU  be  taken  to  index 
eorrectly.    Jfo  allowance  will  be  made  for  errors  or   failure  to  insert. 
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Bakelite    Co.    (General) 83 

Baker  R  &  L  Co 64 
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Clearing    House 85 

Climax    Engineering    Co 78 
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Connolly,    P.   A 59 

Continental   Fibre   Co 74 

Contract     Work 85 

Cotta    Transmission    Co., 

Third    Cover 

Cuno    Engineering   Corp 82 

Curtis  Pneumatic  Mach.  Co..  76 
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Dejonge   &   Co.,   Louis 82 

Detroit   Carrier   &   Mfg.    Co..  77 

Doehler  Die-Casting   Co 78 

Driggs  Ordnance  &  Mfg.    Co.  85 

Drying   Systems,   Inc 82 

Durston  Gear   Corp 83 


Eclipse  Machine   Co 78 

Electric  Auto- Lite  Co 63 

Ericsson   Mfg.    Co 77 

Esco    82 


Fedders   Mtg.    Co 84 

Federal   Bearings   Co.,   Inc...  80 

Fellows  Gear  Shaper  Co 81 

Formica  Insulation   Co 82 

Fuller   &    Sons   Mfg.    Co 76 


Geuder,  Paeschke  &  Frey  Co.  77 

Great  Lakes  Forge  Co 75 

Gulf   Refining   Co 69 
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Harvey  Rim  &  Wheel  Co 80 

Hathaway  &  Co.,  R.   B 78 

Heald   Machine   Co 82 

High  Speed  Hammer  Co 84 

Hoover  Steel   Ball   Co 75 
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McDowell   Mfg.    Co 82 

Machine    Specialty   Co 85 

Manley    Mfg.    Co 83 

Mar-Tan    Motor   Mfg.    Co 80 

Massachusetts    Mach.    Shop.  .   85 

Mattatuck   Mfg.   Co 76 

Mehl  Mach.  Tool  &  Die  Co.,  85 

Meisel   Press   Mfg.   Co 78 

Merchant   &   Evans  Co 72 

Milwaukee  Die  Casting  Co..  80 
Moltrup  Steel  Products  Co..  81 
Moore   Drop   Forging   Co....    72 

Morse    Chain    Co 62 

Motor    Wheel    Corp 65 

Muskegon   Motor   Spec.    Co.  ..   79 
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National    Bearings    Co 84 

National  Tube  Co 80 

New    Departure   Mfg.    Co....  79 

New    England    Pressed    Steel  85 

Norma   Co.   of  America 3 


Parish    &    Bingham    Corp....    80 

Park  Drop   Forge  Co 81 

Powell   Muffler   Co 80 

Pratt   &   Whitney   Co 84 


Raymond   Mfg.  Co.,   Ltd 79 

Redmanol    Chem.    Prod.    Co..    78 
Rockford    Drilling    Mach.    Co.   83 

Rome  Brass  &  Copper  Co 77 

Russell,      Burdsall     &     Ward 
Bolt   &   Nut    Co 60 


SKF   Industries,   Inc 6 

S-P   Mfg.    Co 83 

Scintilla    Magneto    Co.,    Inc..  83 

Sharon    Pressed   Steel    Co....  83 

Smith   Corp.,   A.    0 84 

Soss  Mfg.  Co 87 

Sparks- Withington    Co 82 

Specialty     Insulation     Mfg. 

Co 84 

Standard    Conveyor    Co 80 

Stewart-Warner     Speedometer 
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Sun    Co 82 

Superior    Brass    Mfg.    Co 85 

Supreme  Motors  Corp 79 

Szekely   Co.,   O.   E 86 


Temple      Malleable      Iron      & 

Steel  Co 85 

Ternstedt    Mfg.    Co., 

Second  Cover 
Thomson  Electric  Weld.  Co..  83 
Thomson  Spot  Welder  Co....  83 
Tillotson  Mfg.  Co.,  Back  Cover 
Timken    Roller    Bearing    Co., 

Front   Cover 

Titeflex  Metal  Hose  Corp 84 

Trindl     Co 79 


U 

U.   S.   Ball   Bearing  Mfg.   Co.  80 
Underwood   Typewriter    Co. ,66-67 

Union   Drawn   Steel    Co 79 

United    Mfg.    &    Distributing 
Co 80 


Van  Dorn  &  Dutton  Co 81 

Van   Wheel    Corp 81 

Vanadium    Corp.    of    America  82 
Vibration   Spec.   Co 83 


Wallace   Barnes   Co 73 

Warner   &   Swasey   Co 58 

Warner   Gear   Co 84 

Waukesha  Motor  Co 81 

Whitman   &    Barnes   Mfg.    Co.  84 

Whitney    Mfg.    Co 75 

Williams  &   Co.,  J.    H 79 

Wisconsin  Motor  Mfg.  Co.  4 
Worcester  Stamped  Metal  Co.  85 
Wyman-Gordon     2 


York   Electric   &   Mach.    Co..   85 


IMPROVED 

CONCEALED  DOOR  HINGE 


H    Y 
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No.  107 

Locking  Shoulder:  Prevents  lateral 
movement  in  door  section  when  door 
is  closed. 

Bearing  Bosses:  Permit  door  to 
swing   easily   and    prevent   binding. 

Strong  DoG'-  Stop:  Eliminates  use 
of  door  check. 

^^'elded  Hook:  Insures  greater 
strength  and  durability. 

Parts  Completely  Interchangeable. 

Increased    production    has    enabled    us    to 
quote'  attractive  prices 

Anti-Rattling  Devices      Hood  Hitigcs 

Malleable  Hinges 
Rear  Deck  Hinges 
Automobile  Fittings 
"Grip-Tite"  Ctirtcun  Lights 
^fetal  Stant{>ings 


Door  Bumf'ers 
Door  Handles 
Door  Locks 
Concealed  Hinges 
Die  Cast  Hinges 


GRAND  AVENUE  5.   BERGEN  STREET 

Brooklyn.  N.Y. 
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How  183  Car  Manufacturers 

are  Making  Use  of  86  Service 

Stations— and  Profiting 


Car  Manufacturers  fully  appreciate  how  difficult  it  would 
be  to  sell  cars  not  backed  up  by  reliable  service. 

It  is  no  longer  a  case  of  "buying  in  the  dark."  The  novelty 
of  the  motor  car  is  past.  When  the  present-day  buyer  pur- 
chases a  car,  he  naturally  expects  that  there  will  be  a  need  of 
service  at  some  future  date.  And  he  wants  to  know  that  he 
can  get  the  right  kind  of  service  when  he  wants  it.  How  fre- 
quently does  a  prospective  car-buyer  ask  a  motor-owning 
friend,*  "What  kind  of  service  do  they  give  you?" 

Realizing  this,  the  successful  car  builder  is  striving  to  ob- 
tain perfect  "service  distribution";  a  chain  of  service  stations 
of  which  he  can  be  justly  proud.    A  tremendous  task. 

We  are  doing  everything  possible  to  lighten  the  burden. 
In  53  large  cities  in  the  United  States  we  have  established  a 
Stewart-Warner  Service  Station.  Stations  in  Canada  and 
other  countries  bring  the  total  number  up  to  86. 

When  a  manufacturer  equips  his  cars  with  any  Stewart 
Product  he  can  forget  about  ever  having  to  give  service  on 
that  product.  In  every  Stewart-Warner  Products  Service 
Station  there  are  expert  mechanics  who  know  Stewart  equip- 
ment thoroughly.     No  guess-work  there. 

Briefly — the  more  Stewart  equipment  a  manufacturer  has 
on  his  car,  the  less  trouble  his  own  stations  will  have  to  contend 
with.    This  is  where  the  real  saving  results. 

The  car  maker  whom  Stewart  equips  is  getting  in  addition 
to  reliable  equipment  86  Service  Stations  which  are  at  the  dis- 
posal of  every  buyer  of  his  car. 

STEWART- WARNER  SPEEDOMETER  COR'N 

CHICAGO— U.  S.  A. 
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Used  on  over  seven  million  cars 
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